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SECOND EDITION 

1 Introduction 
5IJT�QVCMJDBUJPO�QSPWJEFT�HVJEBODF�GPS�BSDIJUFDUT�FOHJOFFST�CVJMEJOH�PGàDJBMT�MPDBM�PGàDJBMT� 
BOE�FNFSHFODZ�NBOBHFST�BOE�QSPTQFDUJWF�TBGF�SPPN�PXOFST�BOE�PQFSBUPST�BCPVU�UIF�EFTJHO� 
DPOTUSVDUJPO�BOE�PQFSBUJPO�PG�TBGF�SPPNT�BOE�TUPSN�TIFMUFST�BOE�GPS�FYUSFNF�XJOE�FWFOUT��*U� 
QSFTFOUT�JNQPSUBOU�JOGPSNBUJPO�BCPVU�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�DPNNVOJUZ�TBGF�SPPNT�UIBU� 
XJMM�QSPWJEF�QSPUFDUJPO�EVSJOH�UPSOBEP�BOE�IVSSJDBOF�FWFOUT�� 

1.1 Purpose 
5IJT�QVCMJDBUJPO�QSFTFOUT�UIF�EFTJHO�BOE�DPOTUSVDUJPO�HVJEBODF�UIBU�UIF�'FEFSBM�&NFSHFODZ� 
.BOBHFNFOU�"HFODZ�	'&."
�CFMJFWFT�JT�OFDFTTBSZ�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�EVSJOH� 
FYUSFNF�XJOE�FWFOUT��5IJT�HVJEBODF�JOUFSQSFUT�UIF�OFX�*OUFSOBUJPOBM�$PEF�$PVODJM¡�	*$$¡ � 
*$$�/44"�4UBOEBSE�GPS�UIF�%FTJHO�BOE�$POTUSVDUJPO�PG�4UPSN�4IFMUFST�<	*$$�����QSPEVDFE�JO� 
DPOTFOTVT�XJUI�UIF�/BUJPOBM�4UPSN�4IFMUFS�"TTPDJBUJPO�	/44"
>�EFTJHO�DSJUFSJB�BOE�QSPWJEFT� 
UFDIOJDBM�EFTJHO�HVJEBODF�BOE�FNFSHFODZ�NBOBHFNFOU�DPOTJEFSBUJPOT�UP�JOEJWJEVBMT�XIP� 
BSF�MPPLJOH�GPS�iCFTU�QSBDUJDFTu�UIBU�BSF�BCPWF�NJOJNVNT�JO�UIF�DPEFT�BOE�TUBOEBSET��'&."� 
DPOUJOVFT�UP�BEWPDBUF�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�TBGF�SPPNT�BT�FWJEFOU�CZ�JUT�DPOUJOVJOH� 
TVQQPSU�PG�TBGF�SPPN�JOJUJBUJWFT�UISPVHI�TFWFSBM�HSBOU�QSPHSBNT��4JODF�UIF�JOJUJBUJPO�PG�JUT�TBGF� 
SPPN�QSPHSBN�'&."�IBT�QSPWJEFE�GFEFSBM�GVOET�UPUBMJOH�PWFS������������GPS�UIF�EFTJHO�BOE� 
DPOTUSVDUJPO�PG�NPSF�UIBO�����DPNNVOJUZ�TBGF�SPPNT��5ISPVHI�SFTJEFOUJBM�TBGF�SPPN�JOJUJBUJWFT� 
PWFS�UIF�TBNF�UJNF�'&."�IBT�QSPWJEFE�TVQQPSU�GPS�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�OFBSMZ� 
������SFTJEFOUJBM�TBGF�SPPNT�XJUI�GFEFSBM�GVOET�UPUBMJOH�NPSF�UIBO������������5IFTF�QSPKFDUT� 
XFSF�DPNQMFUFE�JO�CPUI�UPSOBEP�QSPOF�BOE�IVSSJDBOF�QSPOF�SFHJPOT�PG�UIF�DPVOUSZ���"MUIPVHI� 
UIJT�QVCMJDBUJPO�QSPWJEFT�UFDIOJDBM�JOGPSNBUJPO�UIBU�NVTU�CF�BEIFSFE�UP�BT�QBSU�PG�UIF�GVOEJOH� 
SFRVJSFNFOUT�PG�UIF�'&."�TBGF�SPPN�QPMJDZ��UIJT�JT�OPU�JUT�QSJNBSZ�QVSQPTF��3BUIFS�UIF�NPTU� 
JNQPSUBOU�BTQFDU�PG�UIJT�QVCMJDBUJPO�JT�UIBU�JU�QSPWJEFT�UIF�DSJUFSJB�OFDFTTBSZ�GPS�BOZ�TBGF�SPPN� 
QSJWBUF�PS�QVCMJD�UP�CF�DPOTUSVDUFE�TP�UIBU�JU�JT�DBQBCMF�PG�QSPWJEJOH�iOFBS�BCTPMVUF�QSPUFDUJPOu�GPS� 
JUT�PDDVQBOUT�EVSJOH�FYUSFNF�XJOE�FWFOUT� 

5IF�àSTU�FEJUJPO�PG�'&."�����SFMFBTFE�JO�+VMZ������TFU�GPSUI�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB� 
GPS�UPSOBEP�BOE�IVSSJDBOF�TIFMUFST�XIFSF�OPOF�IBE�CFFO�QSPWJEFE��5IFTF�DSJUFSJB�XFSF�UIF�CBTJT� 
PG�NBOZ�DPNNVOJUZ�TBGF�SPPNT�UIBU�IBWF�CFFO�EFTJHOFE�DPOTUSVDUFE�BOE�GVOEFE�CZ�'&."� 
TJODF�������5IJT�TFDPOE�FEJUJPO�PG�'&."�����DPOUJOVFT�UP�QSPWJEF�HVJEBODF�JO�UIF�EFTJHO�BOE� 
DPOTUSVDUJPO�PG�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT�CVU�OPX�SFGFSFODFT�NVDI�PG�UIF�*$$����� 

��'&."�TBGF�SPPN�QSPHSBN�TUBUJTUJDT�BSF�DVSSFOU�UISPVHI�.BSDI�������5IF�EPMMBS�àHVSFT�QSPWJEFE�BSF�UIF�FTUJNBUFE�GFEFSBM�TIBSF� 
PCMJHBUFE�UPXBSET�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�UIF�TBGF�SPPNT� 

��'&."�T�QPMJDZ�PO�UIF�FMJHJCJMJUZ�PG�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�TBGF�SPPNT�GPS�GFEFSBM�GVOEJOH�JT�QSPWJEFE�JO�'&."�.JUJHBUJPO�� 
*OUFSJN�1PMJDZ�.33��������)B[BSE�.JUJHBUJPO�"TTJTUBODF�GPS�4BGF�3PPNT�EBUFE�.BSDI�������� 
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4UPSN�4IFMUFS�4UBOEBSE��'&."�TVQQPSUT�UIF�EFWFMPQNFOU�PG�IB[BSE�SFTJTUBOU�DPEFT�BOE� 
TUBOEBSET�UISPVHI�UIF�NPOJUPSJOH�PG�BOE�QBSUJDJQBUJPO�JO�UIF�QSPDFTT�PG�DSFBUJOH�UIFTF� 
EPDVNFOUT�JODMVEJOH�UIF�*$$����� 

$PEFT�BOE�TUBOEBSET�BSF�UZQJDBMMZ�QSPEVDFE�CZ�DPOTFOTVT�DPNNJUUFFT�UISPVHI�PQFO�QVCMJD� 
GPSVNT�BOE�UIFSF�BSF�BMXBZT�UPQJDT�BOE�TVCKFDU�BSFBT�XIFSF�DPNQSPNJTFT�BSF�NBEF�JO�UIF� 
QSFQBSBUJPO�PG�UIF�EFTJHO�DSJUFSJB��"T�TVDI�'&."�IBT�JEFOUJàFE�TQFDJàD�EFTJHO�DSJUFSJB�JO�UIJT� 
QVCMJDBUJPO�UP�CF�NPSF�DPOTFSWBUJWF�UIBO�XIBU�JT�QSFTFOUFE�JO�UIF�*$$�����JO�MBSHF�QBSU�EVF� 
UP�FNFSHFODZ�NBOBHFNFOU�DPOTJEFSBUJPOT�BOE�NBJOUBJOJOH�OFBS�BCTPMVUF�QSPUFDUJPO��'&."� 
CFMJFWFT�UIF�DSJUFSJB�JO�UIJT�VQEBUFE�QVCMJDBUJPO�TIPVME�CF�JODPSQPSBUFE�JOUP�TBGF�SPPN�EFTJHO�BOE� 
DPOTUSVDUJPO�QSPKFDUT�UP�CFTU�QSPUFDU�JOEJWJEVBMT�GSPN�XJOE�BOE�EFCSJT�EVSJOH�XJOE�TUPSNT��5IJT� 
TFDPOE�FEJUJPO�PG�'&."�����SFMJFT�VQPO�NVDI�PG�UIF�*$$�����CVU�BMTP�JEFOUJàFT�UIF�TQFDJàD� 
UFDIOJDBM�DSJUFSJB�XIFSF�UIF�'&."�HVJEBODF�NFFUT�PS�FYDFFET�UIF�NJOJNVN�SFRVJSFNFOUT�PG�UIF� 
*$$������5IJT�BQQSPBDI�JT�DPOTJTUFOU�XJUI�QBTU�QVCMJDBUJPOT�QSPEVDFE�CZ�'&."��'&."�HVJEBODF� 
QVCMJDBUJPOT�IBWF�QSPWJEFE�BOE�XJMM�DPOUJOVF�UP�QSPWJEF�iCFTU�QSBDUJDFTu�HVJEBODF�BCPWF�BOE� 
CFZPOE�UIF�NJOJNVN�DSJUFSJB�BOE�TDPQF�PG�UIF�DPOTFOTVT�DPEFT�BOE�TUBOEBSET�GPS�EFTJHO�BOE� 
DPOTUSVDUJPO�PG�CVJMEJOHT�BOE�TUSVDUVSFT�UP�SFTJTU�OBUVSBM�BOE�NBONBEF�IB[BSET� 

1.2 Safe Rooms vs. Shelters 
i4BGF�SPPNu�BOE�iTIFMUFSu�BSF�UXP�UFSNT�UIBU�IBWF�CFFO�VTFE�JOUFSDIBOHFBCMZ�JO�QBTU� 
QVCMJDBUJPOT�HVJEBODF�EPDVNFOUT�BOE�PUIFS�TIFMUFS�SFMBUFE�NBUFSJBMT��)PXFWFS�XJUI�UIF� 
SFMFBTF�PG�UIF�*$$�����TUBOEBSE�UIFSF�JT�B�OFFE�UP�JEFOUJGZ�PS� 
EFTDSJCF�TIFMUFST�UIBU�NFFU�UIF�'&."�DSJUFSJB�GPS�MJGF�TBGFUZ� 
QSPUFDUJPO�BOE�UIPTF�UIBU�NFFU�UIF�*$$�����TUBOEBSE��5P�IFMQ� 
DMBSJGZ�UIF�EJGGFSFODF�CFUXFFO�TIFMUFST�EFTJHOFE�UP�UIF�*$$����� 
TUBOEBSE�BOE�UIF�'&."�����BOE�����HVJEBODF�UIJT�QVCMJDBUJPO� 
XJMM�SFGFS�UP�BMM�TIFMUFST�DPOTUSVDUFE�UP�NFFU�UIF�'&."�DSJUFSJB� 
	XIFUIFS�GPS�JOEJWJEVBMT�SFTJEFODFT�TNBMM�CVTJOFTTFT�TDIPPMT� 
PS�DPNNVOJUJFT
�BT�TBGF�SPPNT��"MM�TBGF�SPPN�DSJUFSJB�JO�UIJT� 
QVCMJDBUJPO�NFFU�PS�FYDFFE�UIF�TIFMUFS�SFRVJSFNFOUT�PG�UIF�� 
*$$����� 

4BGF�SPPNT�EFTJHOFE�BOE�DPOTUSVDUFE�JO�BDDPSEBODF�XJUI�UIF� 
HVJEBODF�QSFTFOUFE�JO�UIJT�QVCMJDBUJPO�QSPWJEF�iOFBS�BCTPMVUF� 
QSPUFDUJPOu�GSPN�FYUSFNF�XJOE�FWFOUT��/FBS�BCTPMVUF�QSPUFDUJPO� 
NFBOT�UIBU�CBTFE�PO�PVS�DVSSFOU�LOPXMFEHF�PG�UPSOBEPFT�BOE� 
IVSSJDBOFT�UIF�PDDVQBOUT�PG�B�TBGF�SPPN�CVJMU�BDDPSEJOH�UP�UIJT�HVJEBODF�XJMM�IBWF�B�WFSZ�IJHI� 
QSPCBCJMJUZ�PG�CFJOH�QSPUFDUFE�GSPN�JOKVSZ�PS�EFBUI��0VS�LOPXMFEHF�PG�UPSOBEPFT�BOE�IVSSJDBOFT�JT� 
CBTFE�PO�TVCTUBOUJBM�NFUFPSPMPHJDBM�SFDPSET�BT�XFMM�BT�FYUFOTJWF�JOWFTUJHBUJPOT�PG�EBNBHF�GSPN� 
FYUSFNF�XJOET��)PXFWFS�TJODF�FYUSFNF�XJOE�FWFOUT�NBZ�PDDVS�PS�IBWF�IZQPUIFUJDBMMZ�PDDVSSFE� 
JO�UIF�QBTU�UP�EBUF�B�XJOE�FWFOU�FYDFFEJOH�UIF�NBYJNVN�EFTJHO�DSJUFSJB�JO�UIJT�QVCMJDBUJPO�IBT� 
OPU�CFFO�PCTFSWFE��'PS�UIJT�SFBTPO�UIF�QSPUFDUJPO�QSPWJEFE�CZ�UIFTF�TBGF�SPPNT�JT�DBMMFE�OFBS� 
BCTPMVUF�SBUIFS�UIBO�BCTPMVUF� 

��� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

 

  

SECOND EDITION 1 INTRODUCTION 

TORNADO OCCURRENCE AND RESULTANT LOSSES ARE INCREASING 

*O������UIF�/BUJPOBM�8FBUIFS�4FSWJDF� 	/84
�TUBSUFE�LFFQJOH�PSHBOJ[FE�SFDPSET�PG�UPSOBEPFT� 
PDDVSSJOH�JO�UIF�6OJUFE�4UBUFT� 	6�4�
��4JODF�UIBU�UJNF������XBT�UIF�EFBEMJFTU�ZFBS� 	���� 
EFBUIT
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*OTVSBODF�DMBJN�MPTTFT�GSPN�B�TJOHMF� 
UPSOBEJD�FWFOU�PG����CJMMJPO�BOE� 
IJHIFS�BSF�CFDPNJOH�NPSF�GSFRVFOU�� 
4P�GBS�JO������UPSOBEPFT�IBWF� 
SFTVMUFE�JO�JOTVSFE�MPTTFT�PG�NPSF� 
UIBO����CJMMJPO� 	BMNPTU������NJMMJPO� 
GSPN�UIF�NJE�4PVUI�PVUCSFBLT�PO� 
'FCSVBSZ���BOE����JO�.BSDI�"UMBOUB� 
BOE�JUT�TVSSPVOEJOH�DPVOUJFT�XFSF� 
TUSVDL�CZ�B�UPSOBEP�UIBU�DBVTFE� 
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This photograph from FEMA’s photo library shows the vivid 
reality of how lives are impacted by tornadoes. (Lafayette, 
TN − February 5, 2008) 
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'PS�UIF�QVSQPTF�PG�UIJT�QVCMJDBUJPO�B�DPNNVOJUZ�TBGF�SPPN�JT�EFàOFE�BT�B�TIFMUFS�UIBU�JT� 
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5IF�UXP�UZQFT�PG�DPNNVOJUZ�TBGF�SPPNT�DPWFSFE�CZ�UIF�HVJEBODF�JO�UIJT�QVCMJDBUJPO�JODMVEF� 

O� 4UBOE�BMPOF�TBGF�SPPN�m�B�TFQBSBUF�CVJMEJOH�	J�F��OPU�XJUIJO�PS�BUUBDIFE�UP�BOZ�PUIFS� 
CVJMEJOH
�UIBU�JT�EFTJHOFE�BOE�DPOTUSVDUFE�PS�SFUSPàUUFE�UP�XJUITUBOE�FYUSFNF�XJOET�BOE� 
UIF�JNQBDU�PG�XJOECPSOF�EFCSJT�	NJTTJMFT
�EVSJOH�UPSOBEPFT�IVSSJDBOFT�PS�PUIFS�FYUSFNF� 
XJOE�FWFOUT� 

O� *OUFSOBM�TBGF�SPPN�m�B�TQFDJBMMZ�EFTJHOFE�BOE�DPOTUSVDUFE�SPPN�PS�BSFB�XJUIJO�PS�BUUBDIFE� 
UP�B�MBSHFS�CVJMEJOH��UIF�TBGF�SPPN�	SPPN�PS�BSFB
�UIBU�NBZ�CF�EFTJHOFE�BOE�DPOTUSVDUFE� 
PS�SFUSPàUUFE�UP�CF�TUSVDUVSBMMZ�JOEFQFOEFOU�PG�UIF�MBSHFS�CVJMEJOH�CVU�QSPWJEFT�UIF�TBNF� 
XJOE�BOE�NJTTJMF�QSPUFDUJPO�BT�B�TUBOE�BMPOF�TBGF�SPPN� 

5IFTF�TBGF�SPPNT�BSF�JOUFOEFE�UP�QSPWJEF�QSPUFDUJPO�EVSJOH�B�TIPSU�UFSN�FYUSFNF�XJOE�FWFOU� 
	J�F��BO�FWFOU�UIBU�OPSNBMMZ�MBTUT�OP�NPSF�UIBO����IPVST
�TVDI�BT�B�UPSOBEP�PS�IVSSJDBOF�� 
	.JOJNVN�TBGF�SPPN�PDDVQBODZ�UJNFT�BSF���BOE����IPVST�GPS�UPSOBEPFT�BOE�IVSSJDBOFT� 
SFTQFDUJWFMZ�
�5IFZ�BSF�OPU�SFDPWFSZ�TIFMUFST�JOUFOEFE�UP�QSPWJEF�TFSWJDFT�BOE�IPVTJOH�GPS�QFPQMF� 
XIPTF�IPNFT�IBWF�CFFO�EBNBHFE�PS�EFTUSPZFE�CZ�àSFT�EJTBTUFST�PS�DBUBTUSPQIFT� 

#PUI�TUBOE�BMPOF�BOE�JOUFSOBM�DPNNVOJUZ�TBGF�SPPNT�NBZ�CF�DPOTUSVDUFE�OFBS�PS�XJUIJO�TDIPPM� 
CVJMEJOHT�IPTQJUBMT�BOE�PUIFS�DSJUJDBM�GBDJMJUJFT�OVSTJOH�IPNFT�DPNNFSDJBM�CVJMEJOHT�EJTBTUFS� 
SFDPWFSZ�TIFMUFST�BOE�PUIFS�CVJMEJOHT�PS�GBDJMJUJFT�PDDVQJFE�CZ�MBSHF�OVNCFST�PG�QFPQMF��4UBOE� 
BMPOF�DPNNVOJUZ�TBGF�SPPNT�NBZ�CF�DPOTUSVDUFE�JO�OFJHICPSIPPET�XIFSF�FYJTUJOH�IPNFT�MBDL� 
TIFMUFST�PS�XIFSF�UIF�IPNFT�BSF�TVCKFDU�UP�EBNBHF�GSPN�FYUSFNF�XJOE�FWFOUT��$PNNVOJUZ�TBGF� 
SPPNT�NBZ�CF�JOUFOEFE�GPS�VTF�CZ�UIF�PDDVQBOUT�PG�CVJMEJOHT�UIFZ�BSF�DPOTUSVDUFE�XJUIJO�PS�OFBS� 
PS�UIFZ�NBZ�CF�JOUFOEFE�GPS�VTF�CZ�UIF�SFTJEFOUT�PG�TVSSPVOEJOH�PS�OFBSCZ�OFJHICPSIPPET�PS� 
EFTJHOBUFE�BSFBT� 

5IJT�QVCMJDBUJPO�QSPWJEFT�EFUBJMFE�HVJEBODF�DPODFSOJOH�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�CPUI� 
TUBOE�BMPOF�BOE�JOUFSOBM�DPNNVOJUZ�TBGF�SPPNT�GPS�FYUSFNF�XJOE�FWFOUT�m�HVJEBODF�UIBU�JT� 
DVSSFOUMZ�OPU�BWBJMBCMF�JO�PUIFS�EFTJHO�HVJEFT�PS�JO�CVJMEJOH�DPEFT�PS�TUBOEBSET��*U�JT�B�DPNQJMBUJPO� 
PG�UIF�CFTU�JOGPSNBUJPO�BWBJMBCMF�BU�UIF�UJNF�PG�QVCMJDBUJPO��4BGF�SPPN�MPDBUJPO�EFTJHO�MPBET� 
QFSGPSNBODF�DSJUFSJB�BOE�IVNBO�GBDUPS�DSJUFSJB�UIBU�TIPVME�CF�DPOTJEFSFE�GPS�UIF�EFTJHO�BOE� 
DPOTUSVDUJPO�PG�TVDI�TBGF�SPPNT�BSF�EJTDVTTFE�IFSFJO��$BTF�TUVEJFT�	POF�GPS�B�TUBOE�BMPOF�TBGF� 
SPPN�BOE�POF�GPS�BO�JOUFSOBM�TBGF�SPPN
�BSF�QSFTFOUFE�JO�"QQFOEJDFT�$�BOE�%�SFTQFDUJWFMZ� 
BOE�JMMVTUSBUF�IPX�UP�FWBMVBUF�FYJTUJOH�TIFMUFS�BSFBT�BOE�NBLF�TBGF�SPPN�TFMFDUJPOT�BOE�QSPWJEF� 
DPOTUSVDUJPO�ESBXJOHT�FNFSHFODZ�PQFSBUJPOT�QMBOT�BOE�DPTU�FTUJNBUFT��.BOZ�GBDUPST�NBZ� 
JOáVFODF�UIF�EFDJTJPO�UP�DPOTUSVDU�B�DPNNVOJUZ�TBGF�SPPN��5IFZ�JODMVEF�UIF�GPMMPXJOH� 

O� 5IF�MJLFMJIPPE�PG�BO�BSFB�CFJOH�UISFBUFOFE�CZ�BO�FYUSFNF�XJOE�FWFOU 

O� 5IF�DPOTFRVFODFT�	EFBUIT�BOE�JOKVSJFT
�PG�BO�FYUSFNF�XJOE�FWFOU 

O� 5IF�DPTU�PG�DPOTUSVDUJOH�B�TBGF�SPPN 

5IFSFGPSF�UIJT�QVCMJDBUJPO�BMTP�QSPWJEFT�EFDJTJPO�NBLJOH�UPPMT�UIBU�JODMVEF�TBGF�SPPN�IB[BSE� 
FWBMVBUJPO�DIFDLMJTUT�BOE�JOGPSNBUJPO�BCPVU�FDPOPNJD�BOBMZTJT�TPGUXBSF��5IFTF�UPPMT�QSPWJEF� 

��� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

SECOND EDITION 1 INTRODUCTION 

BO�FGGFDUJWF�NFBOT�PG�BEESFTTJOH�BMM�PS�NBOZ�PG�UIF�DPOTJEFSBUJPOT�UIBU�DBO�BGGFDU�UIF�EFDJTJPO� 
FJUIFS�UP�CVJME�PS�UP�OPU�CVJME�B�DPNNVOJUZ�TBGF�SPPN�� 

1.3 Background 
5PSOBEPFT�BOE�IVSSJDBOFT�BSF�BNPOH�UIF�NPTU�EFTUSVDUJWF� 
GPSDFT�PG�OBUVSF��6OGPSUVOBUFMZ�UIFTF�UZQFT�PG�XJOE�TUPSNT� 
DPOUJOVF�UP�DBVTF�JOKVSZ�BOE�EFBUI�UP�QFPQMF�XIP�BSF�VOBCMF�UP� 
TBGFMZ�FWBDVBUF�PS�àOE�TIFMUFS�GSPN�UIFTF�FWFOUT��5IJT�TFDUJPO� 
QSPWJEFT�CBDLHSPVOE�JOGPSNBUJPO�BCPVU�SFDFOU�UPSOBEPFT�BOE� 
IVSSJDBOFT�QPTU�EJTBTUFS�BTTFTTNFOUT�SFTFBSDI�BDUJWJUJFT�BOE� 
EFTJHO�DSJUFSJB�EFWFMPQNFOU�DBSSJFE�PVU�CZ�'&."�BOE�PUIFS� 
PSHBOJ[BUJPOT�JO�BO�BUUFNQU�UP�JNQSPWF�UIF�HVJEBODF�GPS�TBGF� 
SPPN�EFTJHO�BOE�DPOTUSVDUJPO� 

1.3.1 Tornado Events 
0O�BWFSBHF�NPSF�UIBO������UPSOBEPFT�IBWF�CFFO�SFQPSUFE�OBUJPOXJEF�FBDI�ZFBS�TJODF� 
������'SPN������UISPVHI������UPSOBEPFT�IBWF�DBVTFE������EFBUIT�BOE�������JOKVSJFT��BT� 
XFMM�BT�EFWBTUBUJOH�QFSTPOBM�BOE�QSPQFSUZ�MPTTFT��"DDPSEJOH�UP�UIF�(MPTTBSZ�PG�.FUFPSPMPHZ� 
	".4�����
�B�UPSOBEP�JT�iB�WJPMFOUMZ�SPUBUJOH�DPMVNO�PG�BJS�QFOEBOU�GSPN�B�DVNVMJGPSN�DMPVE� 
PS�VOEFSOFBUI�B�DVNVMJGPSN�DMPVE�BOE�PGUFO�	CVU�OPU�BMXBZT
�WJTJCMF�BT�B�GVOOFM�DMPVE�u�5IF� 
NPTU�WJPMFOU�UPSOBEPFT�BSF�DBQBCMF�PG�USFNFOEPVT�EFTUSVDUJPO�XJUI�XJOE�TQFFET�PG�VQ�UP����� 
NJMFT�QFS�IPVS�	NQI
�OFBS�HSPVOE�MFWFM��%BNBHF�QBUIT�PWFS����NJMFT�MPOH�BOE�PWFS���NJMF�XJEF� 
IBWF�CFFO�SFQPSUFE��%VSJOH�UIF�(SFBU�1MBJOT�5PSOBEP�0VUCSFBL�PG�.BZ�����������UPSOBEPFT� 
TUSVDL�0LMBIPNB�BOE�,BOTBT�JODMVEJOH�OVNFSPVT�&'��BOE�&'��UPSOBEPFT�	&'��BOE�&'��BSF� 
DMBTTJàDBUJPOT�CBTFE�PO�UIF�&OIBODFE�'VKJUB�	&'
�5PSOBEP�4DBMF�m�TFF�5BCMF�����JO�$IBQUFS��
�� 
5IJT�UPSOBEP�PVUCSFBL�SFTVMUFE�JO����EFBUIT�BOE�MFWFMFE�OFJHICPSIPPET��"EEJUJPOBM�JOGPSNBUJPO� 
BCPVU�UIF�0LMBIPNB�BOE�,BOTBT�UPSOBEPFT�JT�BWBJMBCMF�JO�UIF�'&."�.JUJHBUJPO�"TTFTTNFOU� 
5FBN�	."5
�SFQPSU�.JEXFTU�5PSOBEPFT�PG�.BZ��������'&."������5IFTF�FWFOUT�IBE�B�HSFBU� 
JOáVFODF�PO�'&."�BOE�UIF�EFDJTJPO�UP�EFWFMPQ�UIF�àSTU�FEJUJPO�PG�'&."�����JO�+VOF������� 
'JHVSF�����TIPXT�,FMMFZ�&MFNFOUBSZ�4DIPPM�JO�.PPSF�0LMBIPNB�BOE�UIF�DFOUSBM�DPSSJEPS�PG� 
UIF�TDIPPM�XIJDI�XBT�UIF�EFTJHOBUFE�UPSOBEP�SFGVHF�BSFB��8IFO�UIF�UPSOBEP�IJU�DMBTTFT�XFSF� 
PWFS�GPS�UIF�EBZ��)PXFWFS�IBE�UIJT�UPSOBEP�PDDVSSFE�FBSMJFS�JO�UIF�EBZ�UIF�FGGFDU�PO�JOEJWJEVBMT� 
UBLJOH�TIFMUFS�XPVME�IBWF�CFFO�EJTBTUSPVT� 

4JNJMBS�EFBEMZ�TUPSN�PVUCSFBLT�IBWF�PDDVSSFE�TJODF�UIBU�UJNF��"MNPTU���ZFBST�UP�UIF�EBZ� 
BGUFS�UIF�.BZ��������UPSOBEPFT����UPSOBEPFT�XFSF�SFQPSUFE�BDSPTT�FJHIU�TUBUFT�JODMVEJOH� 
,BOTBT�0LMBIPNB�BOE�.JTTPVSJ��5IF�UPSOBEPFT�TUSVDL�PO�.BZ��������DBVTJOH����EFBUIT�BOE� 
EFTUSPZJOH�IVOESFET�PG�IPNFT�BOE�CVTJOFTTFT��"HBJO�JO�.BZ�CVU�JO������B�TNBMMFS�UPSOBEP� 
PVUCSFBL�PDDVSSFE��0O�.BZ��UI����UPSOBEPFT�XFSF�TQBXOFE�CZ�BO�JOUFOTF�TVQFSDFMM�� 

��5PSOBEP�PDDVSSFODF�EBUB�PCUBJOFE�GSPN�UIF�/0""�4UPSN�1SFEJDUJPO�$FOUFS�SFDPSET�BU�� 
http://www.spc.noaa.gov/climo/historical.html. 
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Figure 1-1. Destroyed tornado refuge area at Kelley Elementary School, Moore, Oklahoma (1999) 

0OF�PG�UIFTF�UPSOBEPFT�XBT�SBUFE�BO�&'���8JOE�TQFFET�GSPN�UIJT�UPSOBEP�XFSF�FTUJNBUFE�UP� 
CF�HSFBUFS�UIBO�����NQI�	��TFDPOE�HVTU
��5IF�UPSOBEP�IBE�B�SFQPSUFE�TXBUI�PG�����NJMFT�BOE� 
EFTUSPZFE�BQQSPYJNBUFMZ����QFSDFOU�PG�(SFFOTCVSH�,BOTBT�DBVTJOH����EFBUIT�JO�UIF�UPXO�� 

1SJPS�UP�UIF�(SFFOTCVSH�UPSOBEP�'MPSJEB�XBT�JNQBDUFE�CZ�B�UPSOBEP�PVUCSFBL�JO�'FCSVBSZ������� 
"�TNBMM�CVU�EFBEMZ�PVUCSFBL�PG�UISFF�UPSOBEPFT�TUSVDL�OPSUIFBTU�'MPSJEB�GSPN�UIF�-BEZ�-BLF� 
BSFB�UP�/FX�4NZSOB�#FBDI�PO�UIF�DPBTU��5IFTF�UISFF�UPSOBEPFT�LJMMFE����QFPQMF�BOE�JOKVSFE� 
EP[FOT�PG�PUIFST��0G�UIF�UISFF�UPSOBEPFT�UXP�XFSF�SBUFE�&'��BOE�POF�XBT�SBUFE�&'���#FDBVTF� 
UIFTF�UPSOBEPFT�TUSVDL�JO�UIF�NJEEMF�PG�UIF�OJHIU�BMNPTU�BMM�PG�UIF�GBUBMJUJFT�XFSF�UP�JOEJWJEVBMT� 
XIP�XFSF�JO�UIFJS�IPNFT��5IF�VOGPSUVOBUF�FWFOUT�PG�'FCSVBSZ������SFNJOE�VT�UIBU�FWFO�JO� 
IVSSJDBOF�QSPOF�BSFBT�XIFSF�NBOZ�IPNFT�BSF�DPOTJEFSFE�UP�CF�NPSF�iIB[BSE�SFTJTUBOUu�UIFZ� 
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BSF�OPU�EFTJHOFE�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO��5IF�UXP�&'��UPSOBEPFT�JO�UIF�NJEEMF�PG�UIF�&'� 
4DBMF�XFSF�OPU�UIF�MBSHF�&'��BOE�&'��UPSOBEPFT�UZQJDBMMZ�BTTPDJBUFE�XJUI�NBKPS�TUPSN�GBUBMJUJFT�� 
5IFTF�MPXFS�JOUFOTJUZ�BOE�NPSF�DPNNPO�UPSOBEPFT�IJHIMJHIU�UIF�UPSOBEP�IB[BSE�UIBU�FYJTUT�JO� 
IVSSJDBOF�QSPOF�SFHJPOT�BOE�DBMMT�BUUFOUJPO�UP� 
UIF�UISFBU�QPTFE�UP�IPNFPXOFST�CZ�TNBMMFS� 
UPSOBEPFT�CFDBVTF�SFTJEFOUJBM�DPOTUSVDUJPO�JT� 
UZQJDBMMZ�OPU�EFTJHOFE�UP�QSPWJEF�OFBS�BCTPMVUF� 
QSPUFDUJPO�GPS�UIFJS�PDDVQBOUT� 

"MTP�JO������B�TJHOJàDBOU�UPSOBEP�EFWFMPQFE� 
OFBS�&OUFSQSJTF�"MBCBNB�PO�.BSDI��TU� 
BHBJO�XJUI�EFBEMZ�SFTVMUT��5IF�UPSOBEP�XBT� 
DBUFHPSJ[FE�BT�B�MPXFS�FOE�&'��BOE�QSPEVDFE� 
FOPVHI�GPSDF�UP�EBNBHF�B�TJHOJàDBOU�QPSUJPO� 
PG�UIF�UPXO�JODMVEJOH�EJSFDUMZ�JNQBDUJOH� 
&OUFSQSJTF�)JHI�4DIPPM�	TFF�'JHVSF����
�� 
&JHIU�TUVEFOUT�QFSJTIFE�BU�UIF�IJHI�TDIPPM� 
BT�UIFZ�XFSF�TIFMUFSJOH�JO�QMBDF��5IF�TDIPPM� 
IBE�JEFOUJàFE�B�CFTU�BWBJMBCMF�BSFB�GPS�SFGVHF� 
EVSJOH�B�UPSOBEP�CVU�OP�QPSUJPO�PG�UIF�CVJMEJOH� 
IBE�CFFO�IBSEFOFE�GPS�UPSOBEP�SFTJTUBODF� 
UP�QSPWJEF�UIF�MFWFM�PG�QSPUFDUJPO�DPOTJTUFOU� 
XJUI�B�'&."�����TBGF�SPPN��"GUFS�UIF�FWFOU� 
UIF�GPMMPXJOH�TUBUFNFOU�XBT�SFMFBTFE�CZ� 
UIF�JOWFTUJHBUPST�GSPN�UIF�/BUJPOBM�0DFBOJD� 
BOE�"UNPTQIFSJD�"ENJOJTUSBUJPO�	 /0""�m� 
5PSOBEPFT�JO�4PVUIFSO�"MBCBNB�BOE�(FPSHJB� 
.BSDI���������/0""�UPSOBEP�BTTFTTNFOU
�� 

i5IF�IJHI�TDIPPM�JO�&OUFSQSJTF�GPMMPXFE�QSPQFS�QSPUPDPM�JO�UFSNT�PG�NBYJNJ[JOH�TUVEFOU� 
TBGFUZ��5IF�FJHIU�GBUBMJUJFT�BU�UIF�IJHI�TDIPPM�BQQFBS�UP�IBWF�CFFO�EVF�UP�TUSVDUVSBM�GBJMVSF� 
PG�UIF�SPPG�BOE�XBMMT�XIJDI�DPMMBQTFE�PO�UIF�TUVEFOUT��1SFWJPVT�FWFOUT�IBWF�TIPXO� 
UIBU�IBSEFOFE�TBGF�SPPNT�QSPWJEF�CFUUFS�TIFMUFS�GSPN�UPSOBEPFT�UIBO�PUIFS�QFSNBOFOU� 
TUSVDUVSFT�FTQFDJBMMZ�EVSJOH�&'��PS�HSFBUFS�UPSOBEPFT�BOE�NBZ�CF�B�DSJUJDBM�DPNQPOFOU� 
PG�BEFRVBUF�UPSOBEP�TBGFUZ�QMBOT�FTQFDJBMMZ�JO�NPCJMF�IPNF�QBSLT�IPNFT�XJUI�TUBOEBSE� 
HSBEF�DPOTUSVDUJPO�BOE�OPO�SFTJEFOUJBM�CVJMEJOHT�JO�XIJDI�NBOZ�QFPQMF�OPSNBMMZ�HBUIFS� 
TDIPPMT�PGGJDF�CVJMEJOHT�FUD�
�u� 

5IF�FWFOUT�JO�.PPSF�0LMBIPNB�(SFFOTCVSH�,BOTBT�BOE�&OUFSQSJTF�"MBCBNB�BT�XFMM�BT�PUIFS� 
FWFOUT�OPU�EFUBJMFE�IFSF�TIPX�UIF�EFBEMZ�BOE�EFTUSVDUJWF�QPUFOUJBM�PG�UPSOBEPFT��4VDI�FWFOUT� 
DPOUJOVF�UP�JMMVTUSBUF�UIF�DPNQFMMJOH�OFFE�GPS�TIFMUFST�BOE�TBGF�SPPNT�DBQBCMF�PG�QSPUFDUJOH� 
IVNBO�MJWFT�BHBJOTU�UIF�SJTL�PG�UPSOBEPFT��5IJT�QVCMJDBUJPO�QSPWJEFT�EFTJHO�DSJUFSJB�GPS�UIF�EFTJHO� 
BOE�DPOTUSVDUJPO�PG�DPNNVOJUZ�TBGF�SPPNT�UIBU�TIPVME�QSPWJEF�UIF�MFWFM�PG�QSPUFDUJPO�OFFEFE�UP� 
QSPUFDU�MJWFT�GSPN�UPSOBEJD�FWFOUT�� 

Figure 1-2. Destroyed tornado refuge area at 
Enterprise High School, Enterprise, Alabama (2007) 
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1.3.2 Hurricane Events 
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1.3.3 Post-Disaster Assessments, Research, and Design Development 
8IFO�B�IVSSJDBOF�UPSOBEP�FBSUIRVBLF�PS�UFSSPSJTU�BUUBDL�SFTVMUT�JO�B�DBUBTUSPQIJD�OBUVSBM�PS� 
NBONBEF�EJTBTUFS�JO�UIF�6OJUFE�4UBUFT�PS�POF�PG�JUT�UFSSJUPSJFT�'&."�GSFRVFOUMZ�EFQMPZT�B� 
UFDIOJDBM�CVJMEJOH�TDJFODFT�UFBN�UP�EPDVNFOU�UIF�QFSGPSNBODF�PG�UIF�CVJMU�FOWJSPONFOU�EVSJOH�UIF� 
FWFOU��5IFTF�UFBNT�BSF�SFGFSSFE�UP�BT�.JUJHBUJPO�"TTFTTNFOU�5FBNT��5IF�PCKFDUJWFT�PG�B�."5� 
BSF�UP�JOTQFDU�EBNBHF�UP�CVJMEJOHT�BTTFTT�UIF�QFSGPSNBODF�PG�UIF�CVJMEJOHT�FWBMVBUF�EFTJHO�BOE� 
DPOTUSVDUJPO�QSBDUJDFT�BOE�FWBMVBUF�CVJMEJOH�DPEF�SFRVJSFNFOUT�BOE�FOGPSDFNFOU��5IF�."5�UIFO� 
NBLFT�SFDPNNFOEBUJPOT�GPS�JNQSPWJOH�CVJMEJOH�QFSGPSNBODF�JO�GVUVSF�TUPSN�FWFOUT��5IF�."5� 
DPOTJTUT�PG�SFQSFTFOUBUJWFT�GSPN�'&."�)FBERVBSUFST�UIF�'&."�3FHJPOBM�0GàDFT�TUBUF�BOE� 

Figure 1-3. Severely damaged hurricane shelter at 
Turner Agri-Civic Center, Arcadia, Florida (2004) 
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�3FTFBSDI�$FOUFS�GPSNFSMZ�UIF�8JOE�&OHJOFFSJOH� 
3FTFBSDI�$FOUFS�	8&3$
�'&."�EFWFMPQFE�EFTJHO�HVJEBODF�BOE�DPOTUSVDUJPO�QMBOT�GPS�JO� 
IPNF�TBGF�SPPNT�BOE�QSFQBSFE�UIF�CPPLMFU�5BLJOH�4IFMUFS�'SPN�UIF�4UPSN��#VJMEJOH�B�4BGF�3PPN� 
*OTJEF�:PVS�)PVTF�	'&."����
��"T�UIF�UJUMF�TVHHFTUT�UIF�HVJEBODF�QSFTFOUFE�JO�'&."�����JT� 
TQFDJàD�UP�TNBMM�TBGF�SPPNT�CVJMU�JOTJEF�JOEJWJEVBM�IPVTFT� 

4JODF�UIF�PSJHJOBM�HVJEBODF�XBT�QVCMJTIFE�TFWFSBM�TJHOJàDBOU�UPSOBEP�BOE�IVSSJDBOF�FWFOUT� 
IBWF�PDDVSSFE��$POTJEFSBCMF�FOHJOFFSJOH�BOE�TDJFOUJàD�SFTFBSDI�BOE�JOWFTUJHBUJPOT�IBWF�CFFO� 
DPOEVDUFE�UIBU�IBWF�SFTVMUFE�JO�WBSJPVT�JNQPSUBOU�àOEJOHT��"MTP�VTJOH�UIF�PSJHJOBM�'&."����� 
QVCMJDBUJPO�BT�HVJEBODF�UIF�*OUFSOBUJPOBM�$PEF�$PVODJM�JO�QBSUOFSTIJQ�XJUI�'&."�BOE�UIF� 
/BUJPOBM�4UPSN�4IFMUFS�"TTPDJBUJPO�	/44"
�GPSNFE�B�OBUJPOBM�DPNNJUUFF�UIBU�EFWFMPQFE�BOE� 
SFMFBTFE�B�OFX�DPOTFOTVT�TUBOEBSE�UP�DPEJGZ�UIF�EFTJHO�BOE�DPOTUSVDUJPO�SFRVJSFNFOUT�PG� 
FYUSFNF�XJOE�TUPSN�TIFMUFST��5IJT�OFX�TUBOEBSE�UIF�*$$�/44"�4UBOEBSE�GPS�UIF�%FTJHO�BOE� 
$POTUSVDUJPO�PG�4UPSN�4IFMUFST�	*$$����
�XBT�DPNQMFUFE�JO�UIF�TVNNFS�PG������BOE�XJMM�CF� 
JODPSQPSBUFE�CZ�SFGFSFODF�JOUP�UIF������*OUFSOBUJPOBM�#VJMEJOH�$PEF¡�	*#$¡ �BOE�UIF�*OUFSOBUJPOBM� 
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3FTJEFOUJBM�$PEF¡�	*3$¡ 
��5IJT�TFDPOE�FEJUJPO�PG�'&."�����VQEBUFT�UIF�PSJHJOBM�HVJEBODF�BOE� 
UBLFT�JOUP�DPOTJEFSBUJPO�UIF�OFX�*$$�����TUBOEBSE�BMPOH�XJUI�UIF�BEEJUJPOBM�SFTFBSDI�BOE� 
TUVEJFT�UIBU�IBWF�CFFO�DPOEVDUFE�TJODF������� 

5IJT�QVCMJDBUJPO�CVJMET�PO�UIF�LOPXMFEHF�PG�àFME�JOWFTUJHBUJPOT�SFTFBSDI�BOE�UFDIOJDBM�SFQPSUT� 
BOE�QVCMJDBUJPOT�QSFQBSFE�CZ�'&."�BOE�PUIFS�OBUJPOBM�BOE�TUBUF�BHFODJFT�UIBU�IBWF�TUVEJFE�BOE� 
SFTFBSDIFE�UIF�QFSGPSNBODF�PG�UIF�CVJMU�FOWJSPONFOU�EVSJOH�UPSOBEPFT�BOE�IVSSJDBOFT��'&."� 
SFNBJOT�DPNNJUUFE�UP�UIF�EFWFMPQNFOU�PG�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB�BOE�HVJEBODF�GPS�TBGF� 
SPPNT�DBQBCMF�PG�QSPWJEJOH�UIF�IJHIFTU�RVBMJUZ�PG�MJGF�TBGFUZ�QSPUFDUJPO�GSPN�FYUSFNF�XJOE�FWFOUT�� 
5BCMF�����QSPWJEFT�B�MJTUJOH�PG�TBGF�SPPN�BOE�TIFMUFS�QVCMJDBUJPOT�BOE�HVJEBODF�EPDVNFOUT�UIBU� 
IBWF�CFFO�QSPEVDFE�CZ�'&."�PWFS�UIF�QBTU����ZFBST� 

'PS�RVFTUJPOT�SFMBUFE�UP�TBGF�SPPN�EFTJHO�DSJUFSJB�QSFTFOUFE�JO�'&."�����PS�'&."�����DBMM�UIF� 
'&."�#VJMEJOH�4DJFODF�IFMQMJOF�BU�	���
����������PS�FNBJM�TBGFSPPN!EIT�HPW�GPS�UFDIOJDBM� 
BTTJTUBODF� 
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SECOND EDITION 1 INTRODUCTION 

Table 1-1. Past FEMA Safe Room and Shelter Publications and Guidance
 

%BUF� 1VCMJDBUJPO 

"QSJM����� 
'&."�53���#�5PSOBEP�1SPUFDUJPO��4FMFDUJOH�BOE�%FTJHOJOH�4BGF�"SFBT�JO� 
#VJMEJOHT 

4FQUFNCFS����� 
'&."�53���"�*OUFSJN�(VJEFMJOFT�GPS�#VJMEJOH�0DDVQBOU�1SPUFDUJPO�'SPN� 
5PSOBEPFT�BOE�&YUSFNF�8JOET 

4FQUFNCFS����� '&."�����5BLJOH�4IFMUFS�'SPN�UIF�4UPSN�	'JSTU�&EJUJPO
 

.BZ����� '&."�/BUJPOBM�1FSGPSNBODF�$SJUFSJB�GPS�5PSOBEP�4IFMUFST 

"VHVTU����� '&."�����5BLJOH�4IFMUFS�'SPN�UIF�4UPSN� 4FDPOE�&EJUJPO
 

+VMZ����� '&."�����%FTJHO�BOE�$POTUSVDUJPO�(VJEBODF�GPS�$PNNVOJUZ�4IFMUFST 

0DUPCFS����� '&."�����4BGF�3PPN�BOE�4IFMUFS�3FTPVSDF�m�$% 

/PWFNCFS����� 
'&."�����5PSOBEP�1SPUFDUJPO�m�4FMFDUJOH�3FGVHF�"SFBT�JO�#VJMEJOHT�	JO� 
DPPQFSBUJPO�XJUI�UIF�'MPSJEB�%FQBSUNFOU�PG�$PNNVOJUZ�"GGBJST
 

.BSDI����� �����'MPSJEB�5PSOBEP�0VUCSFBL�m�5PSOBEP�3FDPWFSZ�"EWJTPSJFT 

4FQUFNCFS����� (SFFOTCVSH�,4�5PSOBEP�m�5PSOBEP�3FDPWFSZ�"EWJTPSJFT 

1.4 Organization of the Publication 
5IJT�QVCMJDBUJPO�DPOTJTUT�PG����DIBQUFST�BOE���BQQFOEJDFT��5IJT�àSTU�DIBQUFS�JT�UIF�JOUSPEVDUJPO� 
BOE�QSPWJEFT�UIF�QVSQPTF�BOE�CBDLHSPVOE�GPS�UIF�QVCMJDBUJPO��5IF�GPMMPXJOH�JT�B�MJTU�PG�UIF�PUIFS� 
DIBQUFST�IFSFJO� 

$IBQUFS���EFTDSJCFT�UIF�PCKFDUJWFT�PG�EFTJHOJOH�DPNNVOJUZ�TBGF�SPPNT�	UIF�QSJNBSZ�PCKFDUJWF� 
JT�UIF�TBGFUZ�PG�UIF�PDDVQBOUT�XJUIJO�UIF�TBGF�SPPNT
�BOE�EJTDVTTFT�SJTL�BTTFTTNFOU�UPPMT�BOE� 
DPNQBSFT�'&."�TBGF�SPPN�DSJUFSJB�XJUI�PUIFS�TIFMUFS�DSJUFSJB�� 

$IBQUFS���QSFTFOUT�UIF�'&."�EFTJHO�DSJUFSJB�GPS�CPUI�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT��%FUBJMT� 
JODMVEF�BQQMJDBCMF�*$$�����EFTJHO�SFRVJSFNFOUT�DPEF�DPNQMJBODF�QFFS�SFWJFX�BOE�EFTJHO� 
EPDVNFOUBUJPO� 

$IBQUFS���EJTDVTTFT�UIF�DIBSBDUFSJTUJDT�PG�UPSOBEPFT�BOE�IVSSJDBOFT�BOE�UIFJS�FGGFDUT�PO� 
TUSVDUVSFT� 

$IBQUFS���QSPWJEFT�DPNNFOUBSZ�PO�TPNF�PG�UIF�EFTJHO�DSJUFSJB�HJWFO�JO�$IBQUFS���TBGF�SPPN� 
MPDBUJPO�DPODFQUT�	JODMVEJOH�TBGF�SPPNT�BDDFTTFE�GSPN�UIF�JOUFSJPS�PS�FYUFSJPS�PG�B�CVJMEJOH
� 
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NPEJGZJOH�BOE�VQHSBEJOH�FYJTUJOH�JOUFSJPS�TQBDF�TBGF�SPPN�MPDBUJPO�BOE�BDDFTTJCJMJUZ�BOE�UZQFT� 
PG�TBGF�SPPNT� 

$IBQUFS���QSFTFOUT�DPNNFOUBSZ�PO�UIF�XJOE�BOE�áPPE�MPBE�EFTJHO�DSJUFSJB�GPS�TBGF�SPPN� 
TUSVDUVSFT�	F�H��EFUFSNJOBUJPO�PG�XJOE�MPBET�QSPUFDUJPO�BHBJOTU�QFOFUSBUJPO�CZ�XJOECPSOF� 
NJTTJMFT�BOE�QSPQFS�BODIPSBHF�BOE�DPOOFDUJPO
�� 

$IBQUFS���QSPWJEFT�DPNNFOUBSZ�PO�UIF�QFSGPSNBODF�DSJUFSJB�GPS�XJOECPSOF�NJTTJMF�JNQBDUT� 
EPPST�BOE�EPPS�GSBNFT�XJOEPXT�BOE�SPPGT� 

$IBQUFS���QSFTFOUT�UIF�IVNBO�GBDUPST�DSJUFSJB�GPS�TBGF�SPPNT�	F�H��QSPQFS�WFOUJMBUJPO�TRVBSF� 
GPPUBHF�QFS�TBGF�SPPN�PDDVQBOU�BDDFTTJCJMJUZ�MJHIUJOH�PDDVQBODZ�EVSBUJPOT�FNFSHFODZ�GPPE� 
BOE�XBUFS�TBOJUBSZ�NBOBHFNFOU�FNFSHFODZ�TVQQMJFT�BOE�FNFSHFODZ�QPXFS
�� 

$IBQUFS���EJTDVTTFT�FNFSHFODZ�NBOBHFNFOU�DPOTJEFSBUJPOT�JODMVEJOH�QBSBNFUFST�GPS� 
EFWFMPQJOH�B�QMBO�PG�BDUJPO�UP�SFTQPOE�UP�BO�FYUSFNF�XJOE�FWFOU�GPS�CPUI�DPNNVOJUZ�TBGF�SPPNT� 
BOE�TBGF�SPPNT�JO�DPNNFSDJBM�CVJMEJOHT�BOE�QSFQBSBUJPO�PG�B�TBGF�SPPN�NBJOUFOBODF�QMBO�� 

$IBQUFS����QSPWJEFT�B�MJTU�PG�SFGFSFODFT�VTFE�JO�UIF�QSFQBSBUJPO�PG�UIJT�QVCMJDBUJPO� 

"QQFOEJY�"�QSFTFOUT�B�MJTU�PG�UIF�LFZ�QFPQMF�JOWPMWFE�JO�QSFQBSBUJPO�PG�CPUI�UIF�àSTU�BOE�TFDPOE� 
FEJUJPOT�PG�UIF�QVCMJDBUJPO��5IJT�JODMVEFT�UIF�1SPKFDU�5FBN�UIF�3FWJFX�$PNNJUUFF�BOE�B�MJTU�PG� 
JOEJWJEVBMT�BOE�BHFODJFT�UIBU�'&."�XPVME�MJLF�UP�BDLOPXMFEHF� 

"QQFOEJY�#�DPOUBJOT�DIFDLMJTUT�GPS�VTF�JO�BTTFTTJOH�XJOE�áPPE�BOE�TFJTNJD�IB[BSET�BU�B� 
QPUFOUJBM�TBGF�SPPN�TJUF�BOE�GPS�SFGVHF�BSFBT��*U�BMTP�DPOUBJOT�DIFDLMJTUT�GPS�EFTJHOFST�BOE� 
QMBOOFST�UP�VTF�XIFO�QMBOOJOH�BOE�FTUBCMJTIJOH�UIF�EFTJHO�DSJUFSJB�GPS�B�OFX�UPSOBEP�PS�IVSSJDBOF� 
DPNNVOJUZ�TBGF�SPPN� 

"QQFOEJDFT�$�BOE�%�FBDI�QSFTFOU�B�DBTF�TUVEZ�JO�XIJDI�B�DPNNVOJUZ�TBGF�SPPN�XBT�EFTJHOFE�� 
5IF�DBTF�TUVEJFT�JODMVEF�XJOE�MPBE�BOBMZTFT�DPODFQUVBM�TBGF�SPPN�EFTJHO�QMBOT�BOE�DPTU� 
FTUJNBUFT��"QQFOEJY�$�DPOUBJOT�DPODFQUVBM�EFTJHO�QMBOT�GPS�B�DPNNVOJUZ�TBGF�SPPN�GPS�B� 
DPNNVOJUZ�JO�/PSUI�$BSPMJOB��"QQFOEJY�%�DPOUBJOT�DPODFQUVBM�EFTJHO�QMBOT�GPS�B�TBGF�SPPN�GPS�B� 
TDIPPM�CVJMEJOH�JO�8JDIJUB�,BOTBT�� 

"QQFOEJDFT�&�BOE�'�QSPWJEF�UIF�SFTVMUT�PG�NJTTJMF�JNQBDU�UFTUT�PO�B�WBSJFUZ�PG�EJGGFSFOU�TBGF� 
SPPN�XBMM�TFDUJPOT�BOE�TBGF�SPPN�EPPST�BOE�EPPS�IBSEXBSF�SFTQFDUJWFMZ� 

"QQFOEJY�(�QSFTFOUT�EFTJHO�HVJEBODF�SFHBSEJOH�JNQBDU�QSPUFDUJPO�GPS�XPPE�TIFBUIJOH� 

"QQFOEJY�)�DPOUBJOT�UIF�MJTU�PG�BDSPOZNT�BOE�BCCSFWJBUJPOT�VTFE�JO�UIJT�QVCMJDBUJPO� 
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2 Protection Objectives 
"T�OPUFE�JO�$IBQUFS���'&."�IBT�EFWFMPQFE�QSFTDSJQUJWF�EFTJHOT�GPS�SFTJEFOUJBM�BOE�TNBMM� 
DPNNVOJUZ�TBGF�SPPNT�	GPS����PS�GFXFS�PDDVQBOUT
�EFTJHOFE�UP�OFBS�BCTPMVUF�QSPUFDUJPO�GPS� 
UIF�PDDVQBOUT�PG�B�IPNF�PS�TNBMM�CVTJOFTT�EVSJOH�FYUSFNF�XJOE�FWFOUT��5IF�.BZ������."5� 
JOWFTUJHBUJPO�PG�UIF�UPSOBEPFT�JO�0LMBIPNB�BOE�,BOTBT�NBEF�JU�DMFBS�UIBU�BO�FYUSFNF�XJOE� 
FWFOU�DBO�DBVTF�B�MBSHF�MPTT�PG�MJGF�PS�B�MBSHF�OVNCFS�PG�JOKVSJFT�JO�IJHI�PDDVQBODZ�CVJMEJOHT� 
	F�H��TDIPPMT�IPTQJUBMT�BOE�PUIFS�DSJUJDBM�DBSF�GBDJMJUJFT�OVSTJOH�IPNFT�EBZ�DBSF�DFOUFST�BOE� 
DPNNFSDJBM�CVJMEJOHT
��&YUSFNF�XJOE�FWFOUT�DBO�BMTP�DBVTF�B�MBSHF�MPTT�PG�MJGF�PS�B�MBSHF�OVNCFS� 
PG�JOKVSJFT�JO�SFTJEFOUJBM�OFJHICPSIPPET�XIFSF�QFPQMF�EP�OPU�IBWF�BDDFTT�UP�FJUIFS�JO�SFTJEFODF� 
PS�DPNNVOJUZ�TBGF�SPPNT��#BTFE�PO�UIF�DPODFQUT�GPS�UIF�SFTJEFOUJBM�TBGF�SPPNT�UIF�àSTU�FEJUJPO� 
PG�'&."�����XBT�EFWFMPQFE�UP�QSPWJEF�EFTJHO�QSPGFTTJPOBMT�XJUI�HVJEBODF�PO�UIF�EFTJHO� 
PG�DPNNVOJUZ�TBGF�SPPNT�UIBU�DBO�BDDPNNPEBUF�MBSHF�HSPVQT�PG�QFPQMF�GPS�QSPUFDUJPO�GSPN� 
FYUSFNF�XJOE�FWFOUT�GPS�MBSHFS�BU�SJTL�QPQVMBUJPOT�� 

5IJT�QVCMJDBUJPO�QSPWJEFT�HVJEBODF�BEESFTTJOH�UIF�EFTJHO�BOE�FOHJOFFSJOH�JTTVFT�GPS�EFTJHO�BOE� 
DPOTUSVDUJPO�PG�iTUBOE�BMPOFu�DPNNVOJUZ�TBGF�SPPN�CVJMEJOHT�DPOTUSVDUJOH�TBGF�SPPNT�XJUIJO� 
PS�BT�B�QBSU�PG�B�OFX�CVJMEJOH�BOE�BEEJOH�B�TBGF�SPPN�UP�BO�FYJTUJOH�CVJMEJOH��(VJEBODF�JT�BMTP� 
QSPWJEFE�CZ�JEFOUJGZJOH�XBMM�BOE�SPPG�TFDUJPOT�DBQBCMF�PG�XJUITUBOEJOH�JNQBDUT�GSPN�XJOECPSOF� 
EFCSJT�	NJTTJMFT
��"MUIPVHI�BSHVBCMZ�OPU�SFRVJSFE�GPS�MJGF�TBGFUZ�QSPUFDUJPO�GSPN�FYUSFNF�XJOE� 
FWFOUT�UIF�DSJUFSJB�PO�SFDPODJMJOH�OPO�TUSVDUVSBM�EFTJHO�DSJUFSJB�XJUI�UIF�NPEFM�CVJMEJOH�àSF� 
BOE�MJGF�TBGFUZ�DPEFT�BSF�BMTP�JODMVEFE�BMPOH�XJUI� 
B�EJTDVTTJPO�PG�FNFSHFODZ�DPOTJEFSBUJPOT�TVDI�BT� 
FWBDVBUJPO�BOE�PQFSBUJPOT�QMBOT�� 

5IJT�QVCMJDBUJPO�QSPWJEFT�HVJEFMJOFT�GPS�UIF�EFTJHO� 
BOE�DPOTUSVDUJPO�PG�TBGF�SPPNT�XJUI�UIF�PCKFDUJWF� 
PG�OFBS�BCTPMVUF�QSPUFDUJPO��5IJT�MFWFM�PG�MJGF�TBGFUZ� 
QSPUFDUJPO�BOE�UIF�DSJUFSJB�VQPO�XIJDI�JU�JT�CBTFE� 
EJTUJOHVJTI�UIJT�NBOVBM�GSPN�PUIFS�EFTJHO�TUBOEBSET� 
BOE�NPEFM�DPEFT�JODMVEJOH�UIF�*$$������5P�CFUUFS� 
VOEFSTUBOE�UIFTF�EJGGFSFODFT�5BCMF�����QSFTFOUFE� 
MBUFS�JO�UIJT�DIBQUFS�HJWFT�B�EFUBJMFE�SFWJFX�PG�CBTJD� 
DSJUFSJB�BOE�QSPWJTJPOT�PG�BMM�NBKPS�EFTJHO�TUBOEBSET� 
DPEFT�BOE�HVJEFMJOFT�SFMBUFE�UP�TBGF�SPPN�BOE� 
TIFMUFS�EFTJHO�BOE�DPOTUSVDUJPO� 

5IF�EFTJHO�BOE�QMBOOJOH�OFDFTTBSZ�GPS�IJHI�DBQBDJUZ� 
TBGF�SPPNT�UIBU�NBZ�CF�SFRVJSFE�GPS�VTF�JO�MBSHF� 

WARNING 
"�TBGF�SPPN�EFTJHOFE�BDDPSEJOH� 
UP�UIF�HVJEBODF�QSFTFOUFE�JO�UIJT� 
NBOVBM�QSPWJEFT�OFBS�BCTPMVUF� 
QSPUFDUJPO�GSPN�EFBUI�BOE�JOKVSZ� 
FWFO�UIPVHI�UIF�CVJMEJOH�JUTFMG�NBZ� 
CF�EBNBHFE�EVSJOH�B�EFTJHO�FWFOU�� 
	"�EFTJHO�FWFOU�JT�EFUFSNJOFE�CZ� 
EFTJHO�XJOE�TQFFET�GPS�UPSOBEPFT� 
BOE�IVSSJDBOFT�GSPN�UIF�NBQT�JO� 
'JHVSFT�����BOE�����SFTQFDUJWFMZ� 
PG�$IBQUFS���
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2 PROTECTION OBJECTIVES SECOND EDITION 

QVCMJD�WFOVFT�TVDI�BT�TUBEJVNT�PS�BNQIJUIFBUFST�BSF�CFZPOE�UIF�TDPQF�PG�UIJT�NBOVBM��"O� 
PXOFS�PS�PQFSBUPS�PG�TVDI�B�WFOVF�NBZ�CF�HVJEFE�CZ�DPODFQUT�QSFTFOUFE�JO�UIJT�QVCMJDBUJPO�CVU� 
EFUBJMFE�HVJEBODF�DPODFSOJOH�FYUSFNFMZ�IJHI�DBQBDJUZ�TBGF�SPPNT�JT�OPU�QSPWJEFE��5IF�EFTJHO� 
PG�TVDI�TBGF�SPPNT�SFRVJSFT�BUUFOUJPO�UP�CFIBWJPSBM�BOE�PUIFS�OPO�FOHJOFFSJOH�JTTVFT�UIBU�BGGFDU� 
UIF�MJGF�TBGFUZ�PG�B�MBSHF�OVNCFS�PG�QFPQMF��&HSFTT�UJNJOH�GPS�UIPVTBOET�PG�QFPQMF�JO�B�TUBEJVN� 
IPX�UP�NBOBHF�B�MBSHF�HSPVQ�PG�JOEJWJEVBMT�JO�B�TBGF�SPPN�PS�TIFMUFS�BOE�TFDVSJUZ�XJUIJO�B� 
TIFMUFS�PS�TBGF�SPPN�BSF�FYBNQMFT�PG�CFIBWJPSBM�BOE�PUIFS�OPO�FOHJOFFSJOH�JTTVFT�UIBU�TIPVME�CF� 
BEESFTTFE�XIFO�QSPUFDUJOH�B�MBSHF�HSPVQ�PG�QFPQMF��)PXFWFS�UIFTF�JTTVFT�BSF�BMTP�CFZPOE�UIF� 
TDPQF�PG�UIJT�QVCMJDBUJPO�� 

2.1 What is a Safe Room? 
"�TBGF�SPPN�JT�UZQJDBMMZ�BO�JOUFSJPS�SPPN�B�TQBDF�XJUIJO�B�CVJMEJOH�PS�BO�FOUJSFMZ�TFQBSBUF� 
CVJMEJOH�EFTJHOFE�BOE�DPOTUSVDUFE�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�GPS�JUT�PDDVQBOUT�GSPN� 
UPSOBEPFT�PS�IVSSJDBOFT��4BGF�SPPNT�DPOTUSVDUFE�UP�UIF�DSJUFSJB�JO�UIJT�QVCMJDBUJPO�XJMM�QSPWJEF� 
QSPUFDUJPO�BHBJOTU�CPUI�XJOE�GPSDFT�BOE�UIF�JNQBDU�PG� 
XJOECPSOF�EFCSJT��5IF�MFWFM�PG�PDDVQBOU�QSPUFDUJPO� 
QSPWJEFE�CZ�B�TQBDF�TQFDJàDBMMZ�EFTJHOFE�BT�B� 
TBGF�SPPN�JT�JOUFOEFE�UP�CF�NVDI�HSFBUFS�UIBO�UIF� 
QSPUFDUJPO�QSPWJEFE�CZ�CVJMEJOHT�UIBU�DPNQMZ�XJUI� 
UIF�NJOJNVN�SFRVJSFNFOUT�PG�NPTU�NPEFM�CVJMEJOH� 
DPEFT��.PEFM�CVJMEJOH�DPEFT�VTVBMMZ�BSF�EFWFMPQFE� 
OPU�GPS�MJGF�TBGFUZ�QSPUFDUJPO�CVU�SBUIFS�GPS�QSPQFSUZ� 
MPTT�QSPUFDUJPO��5IF�NPEFM�CVJMEJOH�DPEFT�DVSSFOUMZ� 
EP�OPU�QSPWJEF�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB�GPS� 
MJGF�TBGFUZ�GPS�TIFMUFSJOH�OPS�EP�UIFZ�QSPWJEF�EFTJHO� 
DSJUFSJB�GPS�UPSOBEPFT�CVU�UIJT�XJMM�DIBOHF�JO������� 
*O������UIF�*$$�XJMM�SFMFBTF�GPS�BEPQUJPO�UIF�*$$� 
����4UPSN�4IFMUFS�4UBOEBSE��5IJT�EPDVNFOU�XJMM� 
QSPWJEF�UIF�CBTJT�GPS�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG� 
TIFMUFST�UIBU�XBT�QSPEVDFE�UISPVHI�UIF�DPOTFOTVT� 
TUBOEBSE�QSPDFTT��5IF�*$$�����XJMM�CF�JODPSQPSBUFE� 
CZ�SFGFSFODF�JOUP�UIF������*#$�BOE�*3$�DPEFT�UP� 
SFHVMBUF�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�CVJMEJOHT�PS� 

NOTE 
/FJUIFS�'&."�����OPS�UIF�*$$� 
����NBOEBUFT�UIF�EFTJHO�BOE�  
DPOTUSVDU JPO�PG � SFTJEFOU JB M �PS�  
DPNNVOJUZ�TBGF�SPPNT�PS�TIFMUFST� 
XJUIJO�B�KVSJTEJDUJPO��3BUIFS�UIFTF� 
EPDVNFOUT�QSPWJEF�DSJ UFSJB�PS�  
SFRVJSFNFOUT�GPS�SFHVMBUJOH�BOE� 
FOGPSDJOH�UIF�QSPQFS�EFTJHO�BOE� 
DPOTUSVDUJPO�PG�TBGF�SPPNT�BOE� 
TIFMUFST� 

QPSUJPOT�UIFSFPG�UIBU�IBWF�CFFO�EFTJHOFE�BT�TBGF�SPPNT�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�GSPN� 
FYUSFNF�XJOE�FWFOUT��5IF�QVSQPTF�BOE�TDPQF�PG�UIF�*$$�����BSF�QSFTFOUFE�CFMPX�� 

*$$�����4FDUJPO�������1VSQPTF��5IF�QVSQPTF�PG�UIJT�TUBOEBSE�JT�UP�FTUBCMJTI�NJOJNVN� 
SFRVJSFNFOUT�UP�TBGFHVBSE�UIF�QVCMJD�IFBMUI�TBGFUZ�BOE�HFOFSBM�XFMGBSF�SFMBUJWF�UP�UIF� 
EFTJHO�DPOTUSVDUJPO�BOE�JOTUBMMBUJPO�PG�TUPSN�TIFMUFST�DPOTUSVDUFE�GPS�QSPUFDUJPO�GSPN� 
IJHI�XJOET�BTTPDJBUFE�XJUI�UPSOBEPFT�BOE�IVSSJDBOFT���5IJT�TUBOEBSE�JT�JOUFOEFE�GPS� 
BEPQUJPO�CZ�HPWFSONFOU�BHFODJFT�BOE�PSHBOJ[BUJPOT�GPS�VTF�JO�DPOKVODUJPO�XJUI�NPEFM� 
DPEFT�UP�BDIJFWF�VOJGPSNJUZ�JO�UIF�UFDIOJDBM�EFTJHO�BOE�DPOTUSVDUJPO�PG�TUPSN�TIFMUFST� 
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*$$�����4FDUJPO�������4DPQF��5IJT�TUBOEBSE�BQQMJFT�UP�EFTJHO�DPOTUSVDUJPO� 
JOTUBMMBUJPO�BOE�JOTQFDUJPO�PG�TUPSN�TIFMUFST�DPOTUSVDUFE�BT�TFQBSBUF�EFUBDIFE�CVJMEJOHT� 
PS�DPOTUSVDUFE�BT�TBGF�SPPNT�XJUIJO�CVJMEJOHT�GPS�UIF�QVSQPTF�PG�QSPWJEJOH�TBGF�SFGVHF� 
GSPN�TUPSNT�UIBU�QSPEVDF�IJHI�XJOET�TVDI�BT�UPSOBEPFT�BOE�IVSSJDBOFT���4IFMUFST� 
EFTJHOFE�BOE�DPOTUSVDUFE�UP�UIJT�TUBOEBSE�TIBMM�CF�EFTJHOBUFE�UP�CF�IVSSJDBOF�TIFMUFST� 
UPSOBEP�TIFMUFST�PS�DPNCJOFE�IVSSJDBOF�BOE�UPSOBEP�TIFMUFST� 

5IFTF�TUBUFNFOUT�BSF�WFSZ�TJNJMBS�UP�UIF�QVSQPTF�BOE�TDPQF�JEFOUJàFE�JO�'&."�����CVU� 
JNQPSUBOU�EJGGFSFODFT�CFUXFFO�UIF�UXP�EPDVNFOUT�EP�FYJTU��'SPN�B�UFDIOJDBM�TUBOEQPJOU�UIF� 
*$$�����IBT�TVDDFTTGVMMZ�TUBOEBSEJ[FE�BOE�DPEJàFE�B�HPPE�EFBM�PG�UIF�PSJHJOBM�EFTJHO�HVJEBODF� 
QSPWJEFE�JO�UIF�àSTU�FEJUJPO�PG�'&."������)PXFWFS�TPNF�PG�UIF�DSJUFSJB�PSJHJOBMMZ�QSPQPTFE�JO� 
'&."�����XFSF�NPEJàFE�EVSJOH�UIF�DPOTFOTVT�QSPDFTT�UIBU�QSPEVDFE�UIF�*$$������'&."� 
BDLOPXMFEHFE�UIF�SBUJPOBMF�CFIJOE�TPNF�PG�UIF�DIBOHFT�BOE�IBT�BDDFQUFE�UIF�OFX�DSJUFSJB��5IJT� 
TFDPOE�FEJUJPO�PG�'&."�����JODPSQPSBUFT�UIFTF�DIBOHFT�CZ�SFGFSSJOH�UP�TFDUJPOT�PG�UIF�*$$����� 
GPS�UIF�EFTJHO�BOE�DPOTUSVDUJPO�SFRVJSFNFOUT�PG�B�DPNNVOJUZ�TBGF�SPPN� 

'&."�DPOUJOVBMMZ�SFWJFXT�JUT�TBGF�SPPN�EFTJHO�DSJUFSJB�BOE�IBT�JOUFSQSFUFE�UIF�BWBJMBCMF� 
SFTFBSDI�EJGGFSFOUMZ�GSPN�UIF�DPOTFOTVT�TUBOEBSE�DPNNJUUFF��*O�'&."�T�WJFX�NBOZ�XJOE�EFTJHO� 
XJOECPSOF�EFCSJT�IB[BSET�áPPE�IB[BSET�BOE�PQFSBUJPOBM�JTTVFT�TIPVME�CF�BEESFTTFE�GSPN�B� 
NPSF�DPOTFSWBUJWF�TUBOEQPJOU�UIBO�UIF�POF�BHSFFE�VQPO�JO�UIF�DPOTFOTVT�TUBOEBSE�QSPDFTT�� 
'SPN�B�QSPDFEVSBM�TUBOEQPJOU�'&."�T�DSJUFSJB�IBWF�CFFO�BOE�XJMM�SFNBJO�HVJEBODF��UIFZ�BSF� 
OPU�DPEF�PS�TUBOEBSE�FOGPSDFBCMF�JO�B�KVSJTEJDUJPO�VOMFTT�UIFZ�IBWF�CFFO�BEPQUFE�UP�BDU�BT�B� 
TUBOEBSE�GPS�FYUSFNF�XJOE�QSPUFDUJPO��5IF�TBNF�BQQMJFT�UP�UIF�*$$�����GSPN�JUT�SFMFBTF�JO�MBUF� 
�����VOUJM�UIF�SFMFBTF�PG�UIF������&EJUJPOT�PG�UIF�*#$�BOE�*3$��6QPO�UIF�SFMFBTF�PG�UIF������ 
DPEFT�UIF�*$$�����XJMM�OPU�POMZ�CF�B�TUBOE�BMPOF�DPOTFOTVT�TUBOEBSE�EPDVNFOU�JU�XJMM�CF�B�QBSU� 
PG�UIF�CVJMEJOH�DPEF�	JODPSQPSBUFE�CZ�SFGFSFODF
�BT�B�SFBEJMZ�FOGPSDFBCMF�EFTJHO�TUBOEBSE��5IJT� 
XJMM�CF�UIF�DBTF�GPS�BOZ�KVSJTEJDUJPO�UIBU�BEPQUT�UIF������*#$�BOE�*3$�BOE�UIBU�EPFT�OPU�FMJNJOBUF� 
PS�EFMFUF�UIF�SFGFSFODF�MBOHVBHF�JO�UIF�DPEF�UIBU�JOWPLFT�UIF�VTF�PG�UIF�*$$�����UP�HPWFSO�IPX� 
TIFMUFST�TIPVME�CF�DPOTUSVDUFE�� 

'&."�TBGF�SPPNT�NBZ�CF�DMBTTJàFE�JOUP�UXP�DBUFHPSJFT��SFTJEFOUJBM�BOE�DPNNVOJUZ�	OPO� 
SFTJEFOUJBM
�TBGF�SPPNT�� 

O� "�SFTJEFOUJBM�TBGF�SPPN�JT�JOUFOEFE�UP�QSPWJEF�QSPUFDUJPO�GPS�B�TNBMM�OVNCFS�PG�QFPQMF� 
	���PS�MFTT
��5IFSF�BSF�UXP�HFOFSBM�UZQFT�PG�SFTJEFOUJBM�TBGF�SPPNT��JO�SFTJEFODF�TBGF� 
SPPNT�BOE�TBGF�SPPNT�MPDBUFE�BEKBDFOU�UP�PS�OFBS�B�SFTJEFODF��"O�JO�SFTJEFODF�TBGF� 
SPPN�JT�B�TNBMM�TQFDJBMMZ�EFTJHOFE�	iIBSEFOFEu
�SPPN�TVDI�BT�B�CBUISPPN�PS�DMPTFU� 
XIJDI�JT�JOUFOEFE�UP�QSPWJEF�B�QMBDF�PG�SFGVHF�GPS�UIF�QFPQMF�XIP�MJWF�JO�UIF�IPNF�� 
"O�FYUFSOBM�SFTJEFOUJBM�TBGF�SPPN�JT�TJNJMBS�JO�GVODUJPO�BOE�EFTJHO�CVU�JU�JT�B�TFQBSBUF� 
TUSVDUVSF�JOTUBMMFE�PVUTJEF�UIF�IPNF�FJUIFS�BCPWF�PS�CFMPX�HSPVOE��5IF�SFTJEFOUJBM� 
TBGF�SPPN�DSJUFSJB�QSFTFOUFE�CZ�'&."�BSF�GPS�UIF�DPNCJOFE�UPSOBEP�BOE�IVSSJDBOF� 
IB[BSET�BOE�BSF�DBQBCMF�PG�QSPWJOH�MJGF�TBGFUZ�QSPUFDUJPO�BT�EFàOFE�JO�4FDUJPO�����PG�UIJT� 
QVCMJDBUJPO�� 
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O�	 "�DPNNVOJUZ�TBGF�SPPN�JT�JOUFOEFE�UP�QSPWJEF�QSPUFDUJPO�GPS�B�MBSHF�OVNCFS�PG�QFPQMF� 
BOZXIFSF�GSPN�BQQSPYJNBUFMZ����UP�BT�NBOZ�BT�TFWFSBM�IVOESFE�JOEJWJEVBMT��5IFTF�TBGF� 
SPPNT�JODMVEF�OPU�POMZ�QVCMJD�CVU�BMTP�QSJWBUF�TBGF�SPPNT�GPS�CVTJOFTT�BOE�PUIFS�UZQFT� 
PG�PSHBOJ[BUJPOT��5PSOBEP�BOE�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPNT�BSF�CVJMEJOHT�PS�QPSUJPOT� 
UIFSFPG�UIBU�IBWF�CFFO�EFTJHOFE�BOE�DPOTUSVDUFE�UP�UIF�DSJUFSJB�TFU�GPSUI�JO�4FDUJPOT����� 
BOE�����SFTQFDUJWFMZ� 

5IF�UFSN�iIBSEFOFEu�SFGFST�UP�TQFDJBMJ[FE�EFTJHO�BOE�DPOTUSVDUJPO�BQQMJFE�UP�B�SPPN�PS�CVJMEJOH� 
UP�BMMPX�JU�UP�SFTJTU�XJOE�QSFTTVSFT�BOE�XJOECPSOF�EFCSJT�JNQBDUT�EVSJOH�BO�FYUSFNF�XJOE�FWFOU� 
BOE�BSF�DBQBCMF�PG�QSPWJEJOH�MJGF�TBGFUZ�QSPUFDUJPO�BT�EFàOFE�JO�4FDUJPOT���������BOE�����PG�UIJT� 
QVCMJDBUJPO�� 

2.1.1 Structural and Building Envelope Characteristics of Safe Rooms 
5IF�QSJNBSZ�EJGGFSFODF�JO�B�CVJMEJOH�T�TUSVDUVSBM�TZTUFN�EFTJHOFE�GPS�VTF�BT�B�TBGF�SPPN�SBUIFS� 
UIBO�GPS�DPOWFOUJPOBM�VTF�JT�UIF�NBHOJUVEF�PG�UIF�XJOE�GPSDFT�UIBU�JU�JT�EFTJHOFE�UP�XJUITUBOE�� 
$POWFOUJPOBM�	OPSNBM
�CVJMEJOHT�BSF�EFTJHOFE�UP�XJUITUBOE�GPSDFT�BTTPDJBUFE�XJUI�B�DFSUBJO�XJOE� 
TQFFE�	UFSNFE�iEFTJHO�<CBTJD>�XJOE�TQFFEu
�CBTFE�PO�IJTUPSJD�XJOE�TQFFET�BOE�QSPCBCJMJTUJD�XJOE� 
FWFOUT�EPDVNFOUFE�GPS�EJGGFSFOU�BSFBT�PG�UIF�DPVOUSZ�BOE�QSFTFOUFE�JO�EFTJHO�TUBOEBSET�TVDI�BT� 
UIF�"NFSJDBO�4PDJFUZ�PG�$JWJM�&OHJOFFST�	"4$&
������.JOJNVN�%FTJHO�-PBET�GPS�#VJMEJOHT�BOE� 
0UIFS�4USVDUVSFT��5IF�IJHIFTU�EFTJHO�XJOE�TQFFE�VTFE�JO�DPOWFOUJPOBM�DPOTUSVDUJPO�JT�OFBS�UIF� 
DPBTUBM�BSFBT�PG�UIF�"UMBOUJD�BOE�(VMG�DPBTUT�BOE�JT�JO�UIF�SBOHF�PG�����UP�����NQI�GPS�B���TFDPOE� 
HVTU��#Z�DPOUSBTU�UIF�EFTJHO�XJOE�TQFFE�SFDPNNFOEFE�CZ�'&."�GPS�TBGF�SPPNT�JO�UIFTF�TBNF� 
BSFBT�JT�JO�UIF�SBOHF�PG�����UP�����NQI�GPS�B���TFDPOE�HVTU�BOE�JT�JOUFOEFE�UP�CVJME�TBGF�SPPNT� 
UIBU�DBO�QSPWJEF�iOFBS�BCTPMVUF�QSPUFDUJPOu�GPS�PDDVQBOUT� 

'PS�FOWFMPQF�PS�DMBEEJOH�TZTUFNT�UIF�HPWFSOJOH�EFTJHO�DSJUFSJPO�JT�XJOECPSOF�EFCSJT� 
DPNNPOMZ�SFGFSSFE�UP�BT�NJTTJMFT�XIJDI�DBVTFT�NBOZ�PG�UIF�JOKVSJFT�BOE�NVDI�PG�UIF�EBNBHF� 
GSPN�UPSOBEPFT�BOE�IVSSJDBOFT��8JOEPXT�BOE�UIF�HMB[JOH�JO�FYUFSJPS�EPPST�PG�DPOWFOUJPOBM� 
CVJMEJOHT�BSF�OPU�SFRVJSFE�UP�SFTJTU�XJOECPSOF�EFCSJT�FYDFQU�XIFO�UIF�CVJMEJOHT�BSF�MPDBUFE� 
XJUIJO�XJOECPSOF�EFCSJT�SFHJPOT��#VJMEJOHT�MPDBUFE�JO�XJOECPSOF�EFCSJT�SFHJPOT�NVTU�IBWF� 
JNQBDU�SFTJTUBOU�HMB[JOH�TZTUFNT�PS�QSPUFDUJPO�TZTUFNT�UP�QSPUFDU�UIF�HMB[JOH��5IFTF�TZTUFNT� 
DBO�CF�MBNJOBUFE�HMBTT�QPMZDBSCPOBUF�HMB[JOH�PS�TIVUUFST��5IF�"4$&������NJTTJMF�DSJUFSJB� 
XFSF�EFWFMPQFE�UP�NJOJNJ[F�QSPQFSUZ�EBNBHF�BOE�JNQSPWF�CVJMEJOH�QFSGPSNBODF��UIFZ�XFSF� 
OPU�EFWFMPQFE�UP�QSPUFDU�PDDVQBOUT�BOE�OPUBCMZ�EP�OPU�SFRVJSF�XBMMT�BOE�SPPG�TVSGBDFT�UP�CF� 
EFCSJT�JNQBDU�SFTJTUBOU��5P�QSPWJEF�PDDVQBOU�QSPUFDUJPO�GPS�B�MJGF�TBGFUZ�MFWFM�PG�QSPUFDUJPO�UIF� 
DSJUFSJB�VTFE�JO�EFTJHOJOH�TBGF�SPPNT�JODMVEF�TVCTUBOUJBMMZ�HSFBUFS�SFTJTUBODF�UP�QFOFUSBUJPO� 
GSPN�XJOECPSOF�EFCSJT��4FDUJPOT�������������BOE�������QSFTFOU�UIF�EFCSJT�JNQBDU�SFTJTUBODF� 
QFSGPSNBODF�DSJUFSJB�GPS�UIF�UPSOBEP�IVSSJDBOF�BOE�SFTJEFOUJBM�TBGF�SPPNT�SFTQFDUJWFMZ� 
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DEFINITION 
"4$&������EFGJOFT�IVSSJDBOF�QSPOF�SFHJPOT�BOE�XJOECPSOF�EFCSJT� 
SFHJPOT�BT�GPMMPXT� 

)VSSJDBOF�1SPOF�3FHJPOT��"SFBT�WVMOFSBCMF�UP�IVSSJDBOFT��JO�UIF�6OJUFE�4UBUFT�BOE�JUT� 
UFSSJUPSJFT�EFàOFE�BT� 

����5IF�6�4��"UMBOUJD�0DFBO�BOE�(VMG�PG�.FYJDP�DPBTUT�XIFSF�UIF�CBTJD�XJOE�TQFFE�JT� 
HSFBUFS�UIBO����NJ�I�BOE 

����)BXBJJ�1VFSUP�3JDP�(VBN�7JSHJO�*TMBOET�BOE�"NFSJDBO�4BNPB� 

8JOECPSOF�%FCSJT�3FHJPOT��"SFBT�XJUIJO�IVSSJDBOF�QSPOF�SFHJPOT�MPDBUFE� 

����8JUIJO���NJMF�PG�UIF�DPBTUBM�NFBO�IJHI�XBUFS�MJOF�XIFSF�UIF�CBTJD�XJOE�TQFFE�JT�FRVBM�UP� 
PS�HSFBUFS�UIBO�����NJ�I�BOE�JO�)BXBJJ�PS 

����*O�BSFBT�XIFSF�UIF�CBTJD�XJOE�TQFFE�JT�FRVBM�UP�PS�HSFBUFS�UIBO�����NJ�I� 

��"4$&������VTFT�NJ�I�XIJDI�FRVBUFT�UP�NQI� 

5IF�SPPG�EFDL�XBMMT�BOE�EPPST�JO�DPOWFOUJPOBM�DPOTUSVDUJPO�TZTUFNT�BSF�OPU�SFRVJSFE�CZ�UIF� 
NPEFM�CVJMEJOH�DPEFT�UP�SFTJTU�XJOECPSOF�EFCSJT���)PXFWFS�JG�UIF�TQBDF�EFàOFE�BT�B�TBGF�SPPN� 
JT�UP�QSPWJEF�BEFRVBUF�MJGF�TBGFUZ�PDDVQBOU�QSPUFDUJPO�UIF�SPPG�EFDL�BOE�XBMMT�UIBU�EFàOF�UIF� 
QSPUFDUFE�BSFB�BOE�UIF�EPPST�MFBEJOH�JOUP�JU�BMM�NVTU�SFTJTU�XJOECPSOF�EFCSJT�JNQBDUT��"EEJUJPOBM� 
JOGPSNBUJPO�SFHBSEJOH�DSJUFSJB�GPS�UIF�EJGGFSFOU�MFWFMT�PG�XJOECPSOF�EFCSJT�SFTJTUBODF�JT�QSPWJEFE�JO� 
4FDUJPOT�������������BOE�������� 

2.1.2 Design Criteria for Different Types of Safe Rooms and Shelters 
4BGF�SPPNT�TIFMUFST�BOE�SFGVHF�BSFBT�BMM�QSPWJEF�EJGGFSFOU�MFWFMT�PG�QSPUFDUJPO�EFQFOEJOH�PO�UIF� 
EFTJHO�DSJUFSJB�VTFE��5IF�MFWFM�PG�QSPUFDUJPO�QSPWJEFE�CZ�B�TBGF�SPPN�PS�TIFMUFS�JT�B�GVODUJPO�PG� 
UIF�EFTJHO�XJOE�TQFFE�	BOE�SFTVMUJOH�XJOE�QSFTTVSFT
�BOE�PG�UIF�XJOECPSOF�EFCSJT�MPBE�DSJUFSJB� 
VTFE�JO�EFTJHOJOH�UIF�GBDJMJUZ� 

5IF�SFRVJSFE�EFTJHO�TUSFOHUI�PG�UIF�TBGF�SPPN�TIFMUFS�PS�SFGVHF�BSFB�JT�EJDUBUFE�CZ�XJOE� 
QSFTTVSF�DSJUFSJB�HJWFO�CZ�EJGGFSFOU�HVJEFT�DPEFT�BOE�TUBOEBSET��'&."�SFDPNNFOET�EFTJHO� 
XJOE�TQFFET�GPS�TBGF�SPPNT�UIBU�SBOHF�GSPN�����UP�����NQI�GPS�UPSOBEP�IB[BSET�BOE�GSPN����� 
UP�����NQI�GPS�IVSSJDBOF�IB[BSET�� 

��5IF�MBTU�TFWFSBM�FEJUJPOT�PG�UIF�'MPSJEB�#VJMEJOH�$PEF�	'#$
�IBWF�B�SFRVJSFNFOU�GPS�QSPUFDUJOH�UIF�XBMMT�SPPGT�EPPST�BOE�OPO� 
PQFOJOH�QPSUJPOT�PG�DFSUBJO�CVJMEJOHT��$SJUJDBM�BOE�FTTFOUJBM�GBDJMJUJFT�EFTJHOFE�JO�TQFDJBM�SFHJPOT�BT�)JHI�7FMPDJUZ�)VSSJDBOF�;POFT� 
	)7);T
�BSF�SFRVJSFE�CZ�$IBQUFS����PG�UIF�'#$�UP�QSPWJEF�EFCSJT�JNQBDU�SFTJTUBODF�QFS�UIF�XJOECPSOF�EFCSJT�SFRVJSFNFOUT�PG�UIF� 
"NFSJDBO�4PDJFUZ�GPS�5FTUJOH�BOE�.BUFSJBMT�	"45.
�&������ 
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#Z�DPOUSBTU�UIF������*3$�BOE�UIF������*#$�XIJDI�FTUBCMJTI�UIF�NJOJNVN�SFRVJSFNFOUT�GPS� 
SFTJEFOUJBM�BOE�PUIFS�CVJMEJOH�DPOTUSVDUJPO�EFàOF�B�EFTJHO�XJOE�TQFFE�BT����NQI�JO�UIF�.JEXFTU� 
	XIFSF�B�DPSSFTQPOEJOH�TBGF�SPPN�EFTJHO�XJOE�TQFFE�JT�����NQI
��5BCMF�����DPNQBSFT�TIFMUFS� 
EFTJHO�DSJUFSJB�BOE�MFWFMT�PG�QSPUFDUJPO�XJUI�EJGGFSFOU�HVJEBODF�NBOVBMT�DPEFT�SFHVMBUJPOT� 
TUBOEBSET�BOE�TIFMUFS�QSPHSBNT��5IF�MBTU�SPX�JT�QSPWJEFE�UP�BEESFTT�UIF�JTTVF�PG�TFMFDUJPO�PG�UIF� 
BSFB�XJUIJO�FYJTUJOH�CVJMEJOHT�UP�CF�VTFE�BT�B�SFGVHF�PG�MBTU�SFTPSU��4FWFSBM�QVCMJDBUJPOT�SFMBUFE�UP� 
JEFOUJGZJOH�SFGVHF�BSFBT�GSPN�IVSSJDBOF�BOE�PUIFS�TUPSN�FWFOUT�FYJTU��"�HPPE�FYBNQMF�JT�'&."� 
����5PSOBEP�1SPUFDUJPO��4FMFDUJOH�3FGVHF�"SFBT�JO�#VJMEJOHT��5IJT�QVCMJDBUJPO�BT�XFMM�BT�PUIFST� 
EPFT�OPU�TFU�NJOJNVN�DSJUFSJB�GPS�JNQSPWJOH�CVJMEJOHT�UP�SFTJTU�XJOE�MPBET�BOE�EFCSJT��3BUIFS� 
'&."�����QSPWJEFT�JOGPSNBUJPO�BCPVU�IPX�CVJMEJOHT�BSF�EBNBHFE�CZ�XJOE�BOE�XJOECPSOF�EFCSJT� 
TP�JOEJWJEVBMT�XIP�EP�OPU�IBWF�BDDFTT�UP�B�TBGF�SPPN�PS�TIFMUFS�CVU�BSF�FYQPTFE�UP�FYUSFNF� 
XJOE�IB[BSET�NBZ�JEFOUJGZ�UIF�CFTU�BWBJMBCMF�TQBDFT�XJUIJO�B�CVJMEJOH�PS�TUSVDUVSF�JO�XIJDI�UP� 
UBLF�SFGVHF��5IJT�HVJEBODF�JO�UIF�QVCMJDBUJPO�JT�CBTFE�PO�MFTTPOT�MFBSOFE�BOE�àFME�PCTFSWBUJPOT� 
PG�CVJMEJOHT�BOE�TUSVDUVSFT�UIBU�IBWF�FYQFSJFODFE�FYUSFNF�XJOE�FWFOUT��)PXFWFS�JOEJWJEVBMT� 
TFFLJOH�QSPUFDUJPO�JO�iSFGVHFT�PS�BSFBT�PG�MBTU�SFTPSUu�TIPVME�VOEFSTUBOE�UIBU�UIFTF�QPSUJPOT�PG� 
CVJMEJOHT�IBWF�OPU�CFFO�EFTJHOFE�UP�SFTJTU�FYUSFNF�XJOE�MPBET�PS�EFCSJT�JNQBDUT�BOE�NBZ�OPU� 
QSPUFDU�UIF�JOEJWJEVBMT�JOTJEF�GSPN�CFJOH�LJMMFE�PS�JOKVSFE�EVSJOH�BO�FYUSFNF�XJOE�FWFOU� 

5BCMF�����QSFTFOUT�DPNQBSBUJWF�EBUB�GPS�UISFF�MPDBUJPOT�VTJOH�UIFTF�EFTJHO�DSJUFSJB�GPS�UIF� 
EJGGFSFOU�TBGF�SPPN�BOE�TIFMUFS�EPDVNFOUT��i/�"u�	OPU�BQQMJDBCMF
�JT�VTFE�UP�JOEJDBUF�UIBU�OP� 
HVJEBODF�JT�QSPWJEFE�GPS�TIFMUFSJOH�PS�CBTJD�DPOTUSVDUJPO��i/PU�SFRVJSFEu�JOEJDBUFT�UIBU�UIFSF�BSF� 
OP�SFRVJSFNFOUT�� 

2.1.3 Occupant Safety 

5IJT�QVCMJDBUJPO�QSFTFOUT�HVJEBODF�GPS�UIF�EFTJHO�PG�FOHJOFFSFE�TBGF�SPPNT�UIBU�XJMM�QSPUFDU� 
MBSHF�OVNCFST�PG�QFPQMF�EVSJOH�BO�FYUSFNF�XJOE�FWFOU��4BGF�SPPNT�EFTJHOFE�CZ�B�QSPGFTTJPOBM� 
BDDPSEJOH�UP�UIF�DSJUFSJB�PVUMJOFE�JO�UIJT�QVCMJDBUJPO�	JODMVEJOH�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE� 
TFMFDUFE�JO�$IBQUFS��
�BSF�JOUFOEFE�UP�NJOJNJ[F�UIF�QSPCBCJMJUZ�PG�EFBUI�BOE�JOKVSZ�EVSJOH�BO� 
FYUSFNF�XJOE�FWFOU�CZ�QSPWJEJOH�UIFJS�PDDVQBOUT�XJUI�OFBS�BCTPMVUF�QSPUFDUJPO�� 

5IF�SJTL�PG�EFBUI�PS�JOKVSZ�GSPN�UPSOBEPFT�PS�IVSSJDBOFT�JT�OPU�FWFOMZ�EJTUSJCVUFE�UISPVHIPVU�UIF� 
6OJUFE�4UBUFT��5IJT�QVCMJDBUJPO�HVJEFT�UIF�SFBEFS�UISPVHI�UIF�QSPDFTT�PG�JEFOUJGZJOH�UIF�SJTL�PG� 
FYUSFNF�XJOET�JO�B�QBSUJDVMBS�MPDBUJPO�BOE�NJUJHBUJOH�UIBU�SJTL��5IF�JOUFOU�JT�OPU�UP�NBOEBUF�UIF� 
DPOTUSVDUJPO�SFRVJSFNFOUT�GPS�TBGF�SPPNT�GPS�FYUSFNF�XJOE�FWFOUT�CVU�SBUIFS�UP�QSPWJEF�EFTJHO� 
HVJEBODF�GPS�QFSTPOT�XIP�XJTI�UP�EFTJHO�BOE�CVJME�TVDI�GBDJMJUJFT��-FWFMT�PG�SJTL�BOE�UPPMT�GPS� 
EFUFSNJOJOH�UIF�MFWFMT�PG�SJTL�BSF�QSFTFOUFE�JO�UIJT�DIBQUFS� 

5IF�JOUFOU�PG�UIJT�QVCMJDBUJPO�JT�OPU�UP�PWFSSJEF�PS�SFQMBDF�DVSSFOU�DPEFT�BOE�TUBOEBSET�CVU� 
SBUIFS�UP�DPOUJOVF�UP�QSPWJEF�JNQPSUBOU�HVJEBODF�XIFSF�OPOF�IBT�CFFO�BWBJMBCMF�CFGPSF��6OUJM� 
UIF�EFWFMPQNFOU�PG�UIF�*$$�����4UPSN�4IFMUFS�4UBOEBSE�OP�CVJMEJOH�àSF�PS�MJGF�TBGFUZ�DPEF� 
PS�FOHJOFFSJOH�TUBOEBSE�IBE�QSPWJEFE�EFUBJMFE�EFTJHO�DSJUFSJB�GPS�UIF�EFTJHO�PG�UPSOBEP�PS�PUIFS� 
FYUSFNF�XJOE�TIFMUFST��'&."�����SFNBJOT�VOJRVF�JO�UIBU�JUT�HPBM�JT�OPU�KVTU�UP�IFMQ�QSPWJEF�B� 
TBGF�TQBDF�GPS�JOEJWJEVBMT�UP�UBLF�TIFMUFS�GSPN�FYUSFNF�XJOE�FWFOUT�CVU�JU�BMTP�QSFTFOUT�HVJEBODF� 
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PO�IPX�UP�BDIJFWF�OFBS�BCTPMVUF�QSPUFDUJPO��5IF�JOGPSNBUJPO�QSPWJEFE�JO�UIJT�EPDVNFOU�JT�UIF� 
CFTU�BWBJMBCMF�BU�UIF�UJNF�PG�QVCMJDBUJPO��5IJT�JOGPSNBUJPO�XJMM�TVQQPSU�UIF�EFTJHO�PG�B�TBGF�SPPN� 
UIBU�QSPWJEFT�OFBS�BCTPMVUF�QSPUFDUJPO�EVSJOH�BO�FWFOU�XJUI�B�TQFDJàFE�EFTJHO�XJOE�TQFFE� 
UIBU�IBT�CFFO�EFUFSNJOFE�UP�EFàOF�UIF�XJOE�UISFBU�GPS�B�HJWFO�HFPHSBQIJD�BSFB��%FTJHOJOH� 
BOE�DPOTUSVDUJOH�B�TBGF�SPPN�BDDPSEJOH�UP�UIF�DSJUFSJB�JO�UIJT�QVCMJDBUJPO�EPFT�OPU�NFBO�UIBU� 
UIF�TIFMUFS�XJMM�CF�DBQBCMF�PG�XJUITUBOEJOH�FWFSZ�QPTTJCMF�FYUSFNF�XJOE�FWFOU��5IF�EFTJHO� 
QSPGFTTJPOBM�XIP�VMUJNBUFMZ�EFTJHOT�B�TBGF�SPPN�TIPVME�TUBUF�XIBU�UIF�EFTJHO�QBSBNFUFST� 
BSF�BOE�EFTDSJCF�UIFN�JO�EFUBJM�JO�UIF�QSPKFDU�EPDVNFOUT�BT�SFRVJSFE�CZ�4FDUJPOT�����BOE� 
�����&YBNQMFT�PG�BDUVBM�TBGF�SPPNT�UIBU�IBWF�CFFO�EFTJHOFE�UP�UIF�DSJUFSJB�QSFTFOUFE�JO�UIJT� 
QVCMJDBUJPO�BSF�DPOUBJOFE�JO�"QQFOEJDFT�$�BOE�%� 

2.2 Safe Room Design Process 
5IF�EFDJTJPO�UP�EFTJHO�BOE�DPOTUSVDU�B�TBGF�SPPN�DBO�CF�CBTFE�PO�B�TJOHMF�GBDUPS�PS�PO�B� 
DPMMFDUJPO�PG�GBDUPST��4JOHMF�GBDUPST�BSF�PGUFO�SFMBUFE�UP�UIF�QPUFOUJBM�GPS�MPTT�PG�MJGF�PS�JOKVSZ�	F�H�� 
PGàDJBMT�BU�B�IPTQJUBM�UIBU�DBOOPU�NPWF�QBUJFOUT�IPVTFE�JO�BO�JOUFOTJWF�DBSF�VOJU�PGàDJBMT�BU�B� 
TDIPPM�UIBU�UBLFT�DBSF�PG�B�MBSHF�OVNCFS�PG�TNBMM�DIJMESFO�FUD�
��0UIFS�GBDUPST�UIBU�BSF�DPOTJEFSFE� 
JO�UIF�SJTL�BTTFTTNFOU�QSPDFTT�TIPVME�JODMVEF�UIF�UZQF�PG�IB[BSE�FWFOU�QSPCBCJMJUZ�PG�FWFOU� 
PDDVSSFODF�BOE�TFWFSJUZ�WVMOFSBCJMJUZ�PG�CVJMEJOHT�JO�UIF�DPNNVOJUZ�TJ[F�PG�UIF�QPQVMBUJPO�BU�SJTL� 
BOE�QSPCBCMF�TJOHMF�BOE�BHHSFHBUF�BOOVBM�FWFOU�DBTVBMUJFT� 

5IF�áPXDIBSU�JO�'JHVSF�����QSFTFOUT�UIF�EFDJTJPO�NBLJOH�QSPDFTT�UIBU�TIPVME�UBLF�QMBDF�XIFO� 
UIF�DPOTUSVDUJPO�PG�B�DPNNVOJUZ�TBGF�SPPN�JT�CFJOH�DPOTJEFSFE��5IF�NBKPS�TUFQT�PG�UIJT�QSPDFTT� 
BSF�EJTDVTTFE�JO�4FDUJPOT�������UISPVHI������� 

2.2.1 The Threat From Extreme-Wind Events 
5IF�BTTFTTNFOU�PG�UIF�MFWFM�PG�UISFBU�GSPN�FYUSFNF�XJOET�JT�B�àSTU�TUFQ�JO�RVBOUJGZJOH�UIF�SJTL�UP� 
XIJDI�B�DPNNVOJUZ�JT�FYQPTFE��5IF�FYQPTVSF�UP�FYUSFNF�XJOE�IB[BSET�EJGGFST�HSFBUMZ�JO�WBSJPVT� 
QBSUT�PG�UIF�DPVOUSZ��"MUIPVHI�UIF�MFWFM�PG�FYQPTVSF�UP�XJOE�IB[BSET�JT�OPU�FBTZ�UP�RVBOUJGZ� 
BDDVSBUFMZ�BSFBT�FYQPTFE�UP�TUSPOHFS�PS�NPSF�GSFRVFOU�UPSOBEPFT�PS�IVSSJDBOFT�IBWF�CFFO� 
JEFOUJàFE�BOE�NBQQFE�� 

5IF�BTTFTTNFOU�PG�UIF�MFWFM�PG�UISFBU�PS�UIF�FYQPTVSF�UP�XJOE�IB[BSET�JT�EFUFSNJOFE�PO�UIF� 
CBTJT�PG�QSPCBCJMJUZ�PG�PDDVSSFODF�PG�B�IB[BSE�FWFOU�PG�TQFDJàD�NBHOJUVEF�BU�B�TQFDJàD�MPDBUJPO�� 
5IF�QSPCBCJMJUJFT�PG�PDDVSSFODF�BSF�TUBUJTUJDBM�FTUJNBUFT�ESBXO�GSPN�IJTUPSJDBM�SFDPSET�PG�QSFWJPVT� 
IB[BSE�FWFOUT�UIBU�EFTDSJCF�OPU�POMZ�UIF�UJNF�BOE�QMBDF�CVU�BMTP�UIF�EFUBJMT�SFMBUFE�UP�UIF� 
JOUFOTJUZ�TJ[F�EVSBUJPO�HFOFSBM�DJSDVNTUBODFT�BOE�FGGFDUT�PG�UIF�FWFOU��.VDI�PG�UIJT�JOGPSNBUJPO� 
IBT�CFFO�DPNQJMFE�JOUP�B�OVNCFS�PG�SJTL�BTTFTTNFOU�UPPMT�TVDI�BT�XJOE�TQFFE�NBQT�BOE� 
GSFRVFODZ�NBQT�BOE�UBCMFT�� 
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2 PROTECTION OBJECTIVES SECOND EDITION 

Table 2-1.  Wind Safe Room and Shelter Design Codes, Standards, and Guidance Comparison
 

Title or Name of Document1 Code, Regulation, Standard, 
or Publication Wind Hazard Wind Map 

'&."�4BGF�3PPN�1VCMJDBUJPOT� '&."�HVJEBODF�EPDVNFOU� 5PSOBEP� '&."������)B[BSE�NBQ�NBYJNVN�XJOE�IB[BSE�TQFFE�PG� 

'&."�����5BLJOH�4IFMUFS�'SPN�UIF� 
4UPSN��#VJMEJOH�B�4BGF�3PPN�'PS�:PVS� 
)PNF�PS�4NBMM�#VTJOFTT�	����
 

OPU�B�DPEF�PS�TUBOEBSE��i#FTU� 
1SBDUJDFu�GPS�FYUSFNF�XJOE� 
TBGF�SPPNT� 

BOE�� 
)VSSJDBOF 

����NQI�VTFE�GPS�EFTJHO� 

'&."�����5PSOBEP��.BQ�XJUI�GPVS�XJOE�TQFFE�[POFT�GPS� 
EFTJHO�	XJOE�.3*��JT������m�������ZFBST
��5IJT�NBQ�JT� 

'&."�����%FTJHO�BOE�$POTUSVDUJPO� 
PGUFO�SFGFSSFE�UP�BT�UIF�i'&."�����NBQ�u 

(VJEBODF�GPS�$PNNVOJUZ�4BGF�3PPNT� '&."�����)VSSJDBOF��6TFT�*$$�����IVSSJDBOF�NBQ� 
����
 

*OUFSOBUJPOBM�$PEF�$PVODJM�/BUJPOBM�4UPSN� 
4IFMUFS�"TTPDJBUJPO�	*$$�/44"
�4UBOEBSE� 
GPS�UIF�%FTJHO�BOE�$POTUSVDUJPO�PG�4UPSN� 
4IFMUFST�	*$$�����"VHVTU�����
 � 

$POTFOTVT�TUBOEBSE�GPS� 
TIFMUFS�EFTJHO�BOE�DPOTUSVD� 
UJPO�UFOUBUJWFMZ�BWBJMBCMF� 
GPS�BEPQUJPO�JO�������5P�CF� 
JODPSQPSBUFE�CZ�SFGFSFODF� 
JOUP�UIF������*#$�BOE�*3$� 

5PSOBEP� 
BOE�� 

)VSSJDBOF 

5PSOBEP��6TFT�'&."�����NBQ� 

)VSSJDBOF��6TFT�SFWJTFE�"4$&������NBQ�XJUI�DPOUPVST�BU� 
������ZFBS�.3*��XJUI�NJOJNVN�TIFMUFS�EFTJHO�XJOE�TQFFE� 
PG�����NQI�NBYJNVN�BQQSPYJNBUFMZ�����NQI� 

'MPSJEB�4UBUF�&NFSHFODZ�4IFMUFS�1SPHSBN� (VJEBODF�JO�UIF�'#$� 5PSOBEP� 'MPSJEB�#VJMEJOH�$PEF�	'#$
 �NBQ�����NQI�SFDPN� 
	4&41
�m�'MPSJEB�*OUFSQSFUBUJPO�PG�UIF� iSFDPNNFOEJOHu�BCPWF�DPEF� BOE�� NFOEFE�CBTFE�PO�"4$&������	NBQT�CBTJDBMMZ�FRVJWBMFOU
�� 
"NFSJDBO�3FE�$SPTT�	"3$
������(VJE� SFRVJSFNFOUT�GPS�&)1"T�� )VSSJDBOF .3*�JT���m����ZFBST�JO�DPBTUBM�BSFBT�BOE�BEKVTUFE�XJUI� 
BODF��/PUF��TIFMUFST�JO�UIJT�DBUFHPSZ�XJMM� 4FF�BMTP�"QQFOEJY�(�PG�UIF� JNQPSUBODF�GBDUPS� 
SBOHF�GSPN�&OIBODFE�)VSSJDBOF�1SPUFD� 4&41�SFQPSU�GPS�UIF�EFUBJMFE� 
UJPO�"SFB�	&)1"
�SFDPNNFOEFE�EFTJHO� EFTJHO�HVJEBODF� 
MFWFMT�TIPXO�JO�UIJT�SPX�UP�UIF�DPEF� 
SFRVJSFNFOU�MFWFMT�	OFYU�SPX
�UP�UIF�"3$� 
�����SFRVJSFNFOUT�	TFF�CFMPX
� 

'MPSJEB�#VJMEJOH�$PEF�&)1"T�m�DPEF� 
SFRVJSFNFOUT�GPS�QVCMJD�iTIFMUFSTu�	'#$� 
4FDUJPO�������
 

4UBUFXJEF�DPEF�SFRVJSFNFOUT� 
GPS�&)1"T 

)VSSJDBOF '#$�NBQ�CBTFE�PO�"4$&������	NBQT�CBTJDBMMZ�FRVJWB� 
MFOU
��.3*�JT���m����ZFBST�JO�DPBTUBM�BSFBT�BOE�BEKVTUFE� 
XJUI�JNQPSUBODF�GBDUPS� 

'#$������BOE�MBUFS�*OUFSOBUJPOBM�#VJMEJOH� #VJMEJOH�DPEF�BOE�EFTJHO� )VSSJDBOF "4$&�IBT�JUT�PXO�XJOE�TQFFE�NBQ�CBTFE�PO�IJTUPSJDBM�BOE� 
$PEF�	*#$
�*OUFSOBUJPOBM�3FTJEFOUJBM�$PEF� TUBOEBSET�GPS�SFHVMBS�	OPO� QSPCBCJMJTUJD�EBUB��.3*�JT���m����ZFBST�JO�DPBTUBM�BSFBT�BOE� 
*3$�����
�BOE�MBUFS�"4$&������BOE�MBUFS� TIFMUFS
�CVJMEJOHT��4PNF�BE� 

EJUJPOBM�HVJEBODF�JT�QSPWJEFE� 
JO�UIF�DPNNFOUBSZ� 

BEKVTUFE�XJUI�JNQPSUBODF�GBDUPS� 

"NFSJDBO�3FE�$SPTT�	"3$�����
�4UBO� 
EBSET�GPS�)VSSJDBOF�&WBDVBUJPO�4IFMUFS� 
4FMFDUJPO 

(VJEBODF�GPS�JEFOUJGZJOH� 
CVJMEJOHT�UP�VTF�BT�IVSSJDBOF� 
FWBDVBUJPO�TIFMUFST 

)VSSJDBOF /POF 

1SF������#VJMEJOH�$PEFT #VJMEJOH�DPEF�BOE�EFTJHO� 
TUBOEBSET�GPS�SFHVMBS�	OPO� 
TIFMUFS
�CVJMEJOHT 

)VSSJDBOF &BDI�PG�UIF�PMEFS�DPEFT�VTFE�UIFJS�PXO�QVCMJTIFE�XJOE� 
DPOUPVS�NBQT� 

3FGVHF�"SFBT�PG�-BTU�3FTPSU (VJEBODF�GSPN�'&."�BOE� 
PUIFST�GPS�TFMFDUJOH�CFTU� 
BWBJMBCMF�SFGVHF�BSFBT 

5PSOBEP� 
BOE�� 

)VSSJDBOF 

/POF 
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Table 2-1.  Wind Safe Room and Shelter Design Codes, Standards, and Guidance Comparison (continued)
 

Wind Design Coefficient 
Considerations3,4 Debris Impact Criteria5 Remarks 

'&."������6TF�����NQI�BOE�DBMDVMBUF� '&."������5FTU�BMM�TBGF�SPPNT�XJUI�UIF� '&."������*OUFOU�JT�UP�QSPWJEF�iOFBS�BCTPMVUF�QSPUFDUJPOu� 
QSFTTVSFT�VTJOH�"4$&������NFUIPET� SFQSFTFOUBUJWF�NJTTJMF��B����MC��Y��BU����� XJUI�QSFTDSJQUJWF�EFTJHOT�UIBU�NFFU�UIF�IJHIFTU�IB[BSE� 
BOE�VTF�*�����,E�����&YQPTVSF�$�OP� NQI�	IPSJ[POUBM
�BOE����NQI�	WFSUJDBM
� EFTJHO�DSJUFSJB�GPS�CPUI�UPSOBEPFT�BOE�IVSSJDBOFT� 
UPQPHSBQIJD�FGGFDUT�($QJ���������	UIJT�XJMM� 
BDDPVOU�GPS�BUNPTQIFSJD�QSFTTVSF�DIBOHF� 
<"1$>
� 

'&."������5FTU�TBGF�SPPNT�XJUI�SFQSFTFO� 
UBUJWF�NJTTJMF�	NJTTJMF�TQFFE�EFQFOEFOU�PO� 
TJUF�EFTJHO�XJOE�TQFFE
� 

'&."������*OUFOU�JT�UP�QSPWJEF�iOFBS�BCTPMVUF�QSPUFDUJPOu� 
UISPVHI�BQQSPQSJBUF�EFTJHO�BOE�DPOTUSVDUJPO�HVJEBODF�� 
%FTJHO�DSJUFSJB�GPS�GFBUVSFT�TVDI�BT�EFCSJT�JNQBDU�SFTJT� 

'&."�����5PSOBEP��6TF�'&."�����XJOE� 
TQFFE�NBQ�XJUI�GPVS�[POFT��$BMDVMBUF�QSFT� 
TVSFT�VTJOH�"4$&������NFUIPET�BOE�VTF� 
*�����,E�����&YQPTVSF�$�OP�UPQPHSBQIJD� 
FGGFDUT�($QJ���������	UIJT�XJMM�BDDPVOU�GPS� 

5PSOBEP�����MC��Y��BU���m����NQI�	IPSJ� 
[POUBM
�BOE�����PG�UIJT�TQFFE�	WFSUJDBM
��)VS� 
SJDBOF����MC��Y��BU��������NQI�	IPSJ[POUBM
 � 
BOE�������NQI�	WFSUJDBM
� 

UBODF�áPPE�IB[BSE�SFTJTUBODF�BOE�PQFSBUJPOBM�DSJUFSJB�BSF� 
NPSF�DPOTFSWBUJWF�UIBO�DSJUFSJB�JO�UIF�*$$������4BGF�SPPN� 
PQFSBUJPOT�HVJEBODF�JT�QSPWJEFE��0DDVQBODZ�JTTVFT�BE� 
ESFTTFE��8BMM�TFDUJPO�EFUBJMT�QSPWJEFE��#VJMEJOH�FWBMVBUJPO� 
DIFDLMJTU�QSPWJEFE�� 

"1$
� 
/PUFT��	�
�%PFT�OPU�SFRVJSF�UIF�EFTJHO�BOE�DPOTUSVD� 

'&."�����)VSSJDBOF��6TF�*$$����� UJPO�PG�TBGF�SPPNT�CVU�QSPWJEFT�DSJUFSJB�GPS�EPJOH�TP��	�
 � 
QSPDFTT�CVU�BMTP�NVTU�VTF�&YQPTVSF�$�BOE� '&."�EPFT�OPU�QSPWJEF�TBGF�SPPN�DFSUJàDBUJPO�PS�QSPEVDU� 
EFTJHO�CVJMEJOH�VTJOH�($QJ��������� BQQSPWBMT� 

5PSOBEP��6TF�'&."�����XJOE�TQFFE�NBQ�� 5FTU�TBGF�SPPNT�XJUI�SFQSFTFOUBUJWF�NJTTJMF� *OUFOU�JT�UP�QSPWJEF�B�TUBOEBSE�GPS�UIF�EFTJHO�BOE�DPOTUSVD� 
$BMDVMBUF�QSFTTVSFT�VTJOH�"4$&������ 	NJTTJMF�TQFFE�EFQFOEFOU�PO�TJUF�EFTJHO� UJPO�PG�FYUSFNF�XJOE�TIFMUFST��8JMM�OPU�VTF�UFSN�iOFBS�BC� 
NFUIPET�BOE�VTF�*�����,E�����&YQPTVSF� XJOE�TQFFE
�� TPMVUF�QSPUFDUJPO�u�0DDVQBODZ�WFOUJMBUJPO�BOE�VTF�JTTVFT� 
BT�BQQSPQSJBUF�OP�UPQPHSBQIJD�FGGFDUT� 
($QJ���������PS���������"1$� 

5PSOBEP�����MC��Y��BU���m����NQI�	IPSJ� 
[POUBM
�BOE�����PG�UIJT�TQFFE�	WFSUJDBM
��)VS� 

BSF�BMTP�BEESFTTFE�� 

/PUFT��	�
�5IF�TUBOEBSE�EPFT�OPU�SFRVJSF�UIF�EFTJHO�BOE� 
)VSSJDBOF��6TF�SFWJTFE�"4$&������NBQ� SJDBOF����MC��Y��BU���m����NQI�	IPSJ[POUBM
 � DPOTUSVDUJPO�PG�TIFMUFST�CVU�QSPWJEFT�DSJUFSJB�GPS�EPJOH�TP�� 
BOE�NFUIPET�BOE�VTF�*�����TQFDJBM�EFàOJ� BOE�������NQI�	WFSUJDBM
 �
�5IF�*$$�����EPFT�OPU�QSPWJEF�TIFMUFS�PS�TIFMUFS�DPN� 
UJPOT�GPS�FODMPTVSF�DMBTTJàDBUJPO�BMM�PUIFS� QPOFOU�DFSUJàDBUJPOT�CVU�SBUIFS�EFàOFT�UIF�QSPDFEVSF�CZ� 
JUFNT�BT�QFS�"4$&������OP�"1$�DPOTJEFS� XIJDI�UFTUJOH�NVTU�CF�QFSGPSNFE�UP�CF�DFSUJàFE�BOE�EFàOF� 
BUJPO�SFRVJSFE� XIBU�UZQF�PG�MBCPSBUPSZ�DFSUJàDBUJPO�JT�SFRVJSFE� 

3FDPNNFOET�UIBU�EFTJHOFS�BEE����NQI�UP� *O�XJOECPSOF�EFCSJT�SFHJPO�	����NQI�
��� 5IF�CVJMEJOH�PS�B�QPSUJPO�PG�B�CVJMEJOH�JT�EFàOFE�BT�BO� 
CBTJD�XJOE�TQFFE�GSPN�NBQ�&YQPTVSF�$� 4NBMM�m�QFB�HSBWFM��-BSHF�m���MC��Y��BU���� FTTFOUJBM�GBDJMJUZ�BOE�BT�B�TIFMUFS��%FTJHOFS�JT�SFRVJSFE�UP� 
*������,E������($QJ�BT�SFRVJSFE�CZ�EFTJHO� NQI�	IPSJ[POUBM
�VQ�UP����GFFU�BCPWF�HSBEF� TVCNJU�B�TJHOFE�TFBMFE�TUBUFNFOU�UP�CVJMEJOH�EFQBSUNFOU� 
	UZQJDBMMZ��������
�CVU�SFDPNNFOET��������� CVU�SFDPNNFOET����MC��Y��BU����NQI� BOE�TUBUF�PGàDFT�TUBUJOH�UIF�TUSVDUVSF�IBT�CFFO�EFTJHOFE� 
GPS�UPSOBEP�TIFMUFS�VTFT� IPSJ[POUBM
� BT�B�TIFMUFS�	&)1"�QMVT�BEEFE�SFDPNNFOEFE�DSJUFSJB
� 

6TF�CBTJD�XJOE�TQFFE�BU�TJUF�BT�JEFOUJàFE� *O�XJOECPSOF�EFCSJT�SFHJPO��� 5IF�CVJMEJOH�PS�B�QPSUJPO�PG�B�CVJMEJOH�JT�EFàOFE�BT�BO� 
PO�'#$�XJOE�TQFFE�NBQ�VTF�FYQPTVSF�BU� 4NBMM�m�QFB�HSBWFM��-BSHF�m���MC��Y��BU���� FTTFOUJBM�GBDJMJUZ�BOE�BT�BO�&)1"��%FTJHOFS�JT�SFRVJSFE�UP� 
TJUF�VTF�*������,E������($QJ�BT�SFRVJSFE� NQI�	IPSJ[POUBM
�VQ�UP����GFFU�BCPWF�HSBEF� TVCNJU�B�TJHOFE�TFBMFE�TUBUFNFOU�UP�CVJMEJOH�EFQBSUNFOU� 
CZ�EFTJHO�	UZQJDBMMZ��������
� BOE�TUBUF�PGàDFT�TUBUJOH�UIF�TUSVDUVSF�IBT�CFFO�EFTJHOFE� 

BT�BO�&)1"� 

.FUIPE�JT�UIF�CBTJT�PG�NPTU�XJOE�QSFTTVSF� *O�XJOECPSOF�EFCSJT�SFHJPO�� $PEF�SFRVJSFT�JODSFBTFE�EFTJHO�QBSBNFUFST�POMZ�GPS� 
DBMDVMBUJPO�NFUIPET��"MM�JUFNT�JO�EFTJHO�QSP� 4NBMM�m�QFB�HSBWFM��-BSHF�m���MC��Y��BU���� CVJMEJOHT�EFTJHOBUFE�BT�DSJUJDBM�PS�FTTFOUJBM�GBDJMJUJFT��'PS� 
DFTT�BSF�TJUF�TQFDJàD��6TF�*������GPS�DSJUJDBM� NQI�	IPSJ[POUBM
�VQ�UP����GFFU�BCPWF�HSBEF� JNQSPWFE�QFSGPSNBODF�PG�SFTJEFOUJBM�CVJMEJOHT�	CVU�OPU�MJGF� 
BOE�FTTFOUJBM�GBDJMJUJFT� 

/PUF��'#$�*#$�BOE�"4$&������SFRVJSF�UIF� 
��MC��Y��	MBSHF
�NJTTJMF�UP�CF�UFTUFE�BU���� 
NQI�GPS�DSJUJDBM�BOE�FTTFOUJBM�GBDJMJUJFT� 

TBGFUZ�QSPUFDUJPO
�EFTJHO�DSJUFSJB�BOE�QSFTDSJQUJWF�TPMVUJPOT� 
DBO�CF�GPVOE�JO�*$$���4UBOEBSE�GPS�3FTJEFOUJBM�$POTUSVD� 
UJPO�JO�)JHI�8JOE�3FHJPOT�	'BMM�����
 

/POF /POF 1SPWJEFT�HVJEBODF�PO�IPX�UP�TFMFDU�CVJMEJOHT�BOE�BSFBT�PG� 
B�CVJMEJOH�GPS�VTF�BT�B�XJOE�TIFMUFS�PS�SFGVHF�BSFB�EVSJOH� 
XJOE�FWFOUT��%PFT�OPU�QSPWJEF�PS�SFRVJSF�B�UFDIOJDBM�BT� 
TFTTNFOU�PG�UIF�QSPQPTFE�TIFMUFS�GBDJMJUZ� 

5ZQJDBMMZ�UIFTF�PMEFS�DPEFT�QSPWJEFE�B� /PU�SFRVJSFE�GPS�BMM�CVJMEJOHT��8IFSF�SF� 5IFTF�DPEFT�TQFDJàFE�MJNJUFE�IB[BSE�SFTJTUBOU�SFRVJSF� 
IVSSJDBOF�SFHJPOBM�GBDUPS�GPS�EFTJHO�XJOE� RVJSFE�UIF�4UBOEBSE�#VJMEJOH�$PEF�	4#$
 �� NFOUT��4PNF�HVJEBODF�XBT�QSPWJEFE�XJUI�445%���� 
TQFFET�CVU�MJUUMF�BUUFOUJPO�XBT�QBJE�UP� EFWFMPQFE�BOE�SFDPNNFOEFE�EFCSJT� GSPN�4#$$*�GPS�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�CVJMEJOHT� 
DPNQPOFOUT�BOE�DMBEEJOH� JNQBDU�TUBOEBSET�GPS�VTF�JO�IVSSJDBOF�QSPOF� 

SFHJPOT� 
JO�FYUSFNF�XJOE�BOE�IVSSJDBOF�QSPOF�SFHJPOT��#VJMEJOHT� 
DPOTUSVDUFE�UP�UIFTF�FBSMZ�DPEFT�XFSF�OPU�SFRVJSFE�UP�IBWF� 
TUSVDUVSBM�TZTUFNT�DBQBCMF�PG�SFTJTUJOH�XJOE�MPBET� 

/POF /POF #FTU�BWBJMBCMF�SFGVHF�BSFBT�TIPVME�CF�JEFOUJàFE�JO�BMM� 
CVJMEJOHT�XJUIPVU�TIFMUFST��'&."�����5PSOBEP�1SPUFDUJPO�� 
4FMFDUJOH�3FGVHF�"SFBT�JO�#VJMEJOHT�QSPWJEFT�HVJEBODF� 
UP�IFMQ�JEFOUJGZ�UIF�CFTU�BWBJMBCMF�SFGVHF�BSFBT�JO�FYJTUJOH� 
CVJMEJOHT��#FDBVTF�CFTU�BWBJMBCMF�SFGVHF�BSFBT�BSF�OPU� 
TQFDJàDBMMZ�EFTJHOFE�BT�TIFMUFST�UIFJS�PDDVQBOUT�NBZ�CF� 
JOKVSFE�PS�LJMMFE�EVSJOH�B�UPSOBEP�PS�IVSSJDBOF� 
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/PUFT� 

��� 5IF�XJOE�TIFMUFS�HVJEBODF�BOE�SFRVJSFNFOUT�TIPXO�IFSF�BSF�QSFTFOUFE�GSPN�IJHIFTU�UP�MFBTU�BNPVOU�PG�QSPUFDUJPO�QSPWJEFE�� 

��� .FBO�SFDVSSFODF�JOUFSWBMT�	.3*T
�GPS�XJOE�TQFFET�NBQT�BSF�JEFOUJàFE�CZ�UIF�DPEF�PS�TUBOEBSE�UIBU�EFWFMPQFE�UIF�NBQ��5ZQJDBMMZ� 
UIF�.3*�GPS�OPO�TIFMUFS�DPOTUSVDUJPO�JO�OPO�IVSSJDBOF�QSPOF�BSFBT�JT����ZFBST�BOE�JO�IVSSJDBOF�QSPOF�SFHJPOT�BQQSPYJNBUFMZ����� 
ZFBST�� 

��� "4$&������.JOJNVN�%FTJHO�-PBET�GPS�#VJMEJOHT�BOE�0UIFS�4USVDUVSFT�	����
�JT�UIF�MPBE�EFUFSNJOBUJPO�TUBOEBSE�SFGFSFODFE�CZ� 
UIF�NPEFM�CVJMEJOH�DPEFT��5IF�XJOE�EFTJHO�QSPDFEVSFT�VTFE�GPS�BOZ�TIFMUFS�UZQF�JO�UIJT�UBCMF�VTF�POF�PG�UIF�XJOE�EFTJHO�NFUIPET� 
BT�TQFDJàFE�JO�"4$&������CVU�XJUI�DIBOHFT�UP�DFSUBJO�EFTJHO�DPFGàDJFOUT�UIBU�BSF�JEFOUJàFE�CZ�UIF�EJGGFSFOU�DPEFT�TUBOEBSET�PS� 
HVJEBODF�TVNNBSJ[FE�JO�UIJT�UBCMF� 

��� 'SPN�"4$&������NFUIPE��*���JNQPSUBODF�GBDUPS��,E���XJOE�EJSFDUJPOBMJUZ�GBDUPS��($QJ���JOUFSOBM�QSFTTVSF�DPFGàDJFOU� 

��� 3PPG�EFDL�XBMMT�EPPST�PQFOJOHT�BOE�PQFOJOH�QSPUFDUJWFT�NVTU�BMM�CF�UFTUFE�UP�TIPX�SFTJTUBODF�UP�UIF�EFTJHO�NJTTJMF�GPS�UIF� 
'&."�*$$�BOE�'-�&)1"�DSJUFSJB� 

��� 'SPN�UIF�4PVUIFSO�#VJMEJOH�$PEF�$POHSFTT�*OUFSOBUJPOBM�*OD��	4#$$*
� 

Table 2-2.  Wind Safe Room and Shelter Design Values Comparison 

Shelter Design 
Standard, Code, 

or Document 
Data1 

Example Location #1: 
Miami, Florida 
Tornado and 

Hurricane Hazards 

Example Location #2: 
Galveston, Texas 

Tornado and 
Hurricane Hazards 

Example Location #3: 
Greenburg, Kansas 
Tornado Hazards 

'&."���� %FTJHO�XJOE�TQFFE ����NQI�	UPSOBEP
 � 
����NQI�	IVSSJDBOF
 

����NQI�	UPSOBEP
 
����NQI�	IVSSJDBOF
 

����NQI�	UPSOBEP
 

1SFTTVSF�PO�XJOEXBSE� 
XBMM� 

����QTG�	UPSOBEP
 � 
����QTG�	IVSSJDBOF
 

����QTG�	UPSOBEP
 
���QTG�	IVSSJDBOF
 

����QTG�	UPSOBEP
 

1SFTTVSF�PO�SPPG�� 
TFDUJPO� 

����QTG�	UPSOBEP� 
TVDUJPO
 � 
����QTG�	IVSSJDBOF� 
TVDUJPO
 

����QTG�	UPSOBEP� 
TVDUJPO
 
����QTG�	IVSSJDBOF� 
TVDUJPO
 

����QTG�	UPSOBEP� 
TVDUJPO
 

5FTU�NJTTJMF�NPNFO� 
UVN�BU�JNQBDU� 

���MCG�T�	UPSOBEP
 � 
���MCG�T�	IVSSJDBOF
 

���MCG�T�	UPSOBEP
 � 
���MCG�T�	IVSSJDBOF
 

���MCG�T�	UPSOBEP
 � 

*$$������ %FTJHO�XJOE�TQFFE ����NQI�	UPSOBEP
 � 
����NQI�	IVSSJDBOF
 

����NQI�	UPSOBEP
 
����NQI�	IVSSJDBOF
 

����NQI�	UPSOBEP
 

1SFTTVSF�PO�XJOEXBSE� 
XBMM� 

����QTG�	UPSOBEP
 � 
����QTG�	IVSSJDBOF
 

����QTG�	UPSOBEP
 
���QTG�	IVSSJDBOF
 

����QTG�	UPSOBEP
 

1SFTTVSF�PO�SPPG�� 
TFDUJPO� 

����QTG�	UPSOBEP� 
TVDUJPO
 � 
����QTG�	IVSSJDBOF� 
TVDUJPO
 

����QTG�	UPSOBEP� 
TVDUJPO
 
����QTG�	IVSSJDBOF� 
TVDUJPO
 

����QTG�	UPSOBEP� 
TVDUJPO
 

5FTU�NJTTJMF�NPNFO� 
UVN�BU�JNQBDU� 

���MCG�T�	UPSOBEP
 � 
���MCG�T�	IVSSJDBOF
 

���MCG�T�	UPSOBEP
 � 
���MCG�T�	IVSSJDBOF
 

���MCG�T�	UPSOBEP
 � 

'#$�&)1"� 
4&41�3FDPN� 
NFOE�$SJUFSJB� 
	VTJOH�CBTJD�XJOE� 
TQFFE������NQI
 

%FTJHO�XJOE�TQFFE ����NQI ����NQI /�" 

1SFTTVSF�PO�XJOEXBSE� 
XBMM� 

���QTG ���QTG /�" 

1SFTTVSF�PO�SPPG�� 
TFDUJPO� 

����QTG�	TVDUJPO
 ����QTG�	TVDUJPO
 /�" 

5FTU�NJTTJMF�NPNFO� 
UVN�BU�JNQBDU� 

���MCG�T ���MCG�T /�" 
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Table 2-2.  Wind Safe Room and Shelter Design Values Comparison (continued)
 

Shelter Design 
Standard, Code, or 

Document 
Data1 

Example Location #1: 
Miami, Florida 
Tornado and 

Hurricane Hazards 

Example Location #2: 
Galveston, Texas 

Tornado and 
Hurricane Hazards 

Example Location #3: 
Greensburg, Kansas 

Tornado Hazards 

'#$�&)1"�� 
	3FRVJSFE�QFS� 
'#$�4FDUJPO� 
������
 

%FTJHO�XJOE�TQFFE ����NQI /�" /�" 

1SFTTVSF�PO�� 
XJOEXBSE�XBMM� 

���QTG /�" /�" 

1SFTTVSF�PO�SPPG� 
TFDUJPO� 

����QTG�	TVDUJPO
 /�" /�" 

5FTU�NJTTJMF�� 
NPNFOUVN�BU�JNQBDU� 

���MCG�T /�" /�" 

"4$&������*#$� 
�����	"45.�&� 
����
 

%FTJHO�XJOE�TQFFE ����NQI ����NQI ���NQI 

1SFTTVSF�PO�� 
XJOEXBSE�XBMM� 

���QTG ���QTG ���QTG 

1SFTTVSF�PO�SPPG� 
TFDUJPO� 

����QTG�	TVDUJPO
 ���QTG�	TVDUJPO
 ���QTG�	TVDUJPO
 

5FTU�NJTTJMF�NPNFO� 
UVN�BU�JNQBDU� 

���MCG�T /PU�SFRVJSFE /PU�SFRVJSFE 

"3$����� %FTJHO�XJOE�TQFFE /PU�TQFDJàFE /PU�TQFDJàFE /PU�TQFDJàFE 

1SFTTVSF�PO�XJOE� 
XBSE�XBMM� 

/PU�TQFDJàFE /PU�TQFDJàFE /PU�TQFDJàFE 

1SFTTVSF�PO�SPPG�� 
TFDUJPO� 

/PU�TQFDJàFE /PU�TQFDJàFE /PU�TQFDJàFE 

5FTU�NJTTJMF�NPNFO� 
UVN�BU�JNQBDU� 

/PU�TQFDJàFE /PU�TQFDJàFE /PU�TQFDJàFE 

1SF������� 
#VJMEJOH�$PEFT 

%FTJHO�XJOE�TQFFE ����NQI�BOE�MFTT ���NQI�BOE�MFTT ���NQI�BOE�MFTT 

1SFTTVSF�PO�XJOE� 
XBSE�XBMM� 

�����QTG�	WBSJFT
 �����QTG�	WBSJFT
 �����QTG�	WBSJFT
 

1SFTTVSF�PO�SPPG�� 
TFDUJPO� 

������QTG�	WBSJFT
 �����QTG�	WBSJFT
 �����QTG�	WBSJFT
 

5FTU�NJTTJMF�NPNFO� 
UVN�BU�JNQBDU� 

/PU�SFRVJSFE�CZ�BMM� 
DPEFT 

/PU�SFRVJSFE /PU�SFRVJSFE 

3FGVHF�"SFBT�PG� 
-BTU�3FTPSU 

%FTJHO�XJOE�TQFFE 6OLOPXO 6OLOPXO 6OLOPXO 

1SFTTVSF�PO�XJOE� 
XBSE�XBMM� 

6OLOPXO 6OLOPXO 6OLOPXO 

1SFTTVSF�PO�SPPG�� 
TFDUJPO� 

6OLOPXO 6OLOPXO 6OLOPXO 

5FTU�NJTTJMF�NPNFO� 
UVN�BU�JNQBDU� 

/PU�SFRVJSFE /PU�SFRVJSFE /PU�SFRVJSFE 

/PUFT� 

����8JOE�QSFTTVSFT�XFSF�DBMDVMBUFE�CBTFE�PO�B����GPPU�Y����GPPU�CVJMEJOH�XJUI�B����GPPU�FBWF�IFJHIU�BOE�B����EFHSFF�SPPG�QJUDI� 

����QTG�m�QPVOET�QFS�TRVBSF�GPPU��MCG�T�m�QPVOET�	GPSDF
�TFDPOET� 

����*$$�����)VSSJDBOF�EFTJHO�DSJUFSJB�VTFE�UIF�NPTU�SFTUSJDUJWF�DBTF�UIBU�NBZ�CF�BQQSPQSJBUF�XIJDI�SFTVMUT�JO�UIF�VTF�PG�($QJ��������� 
BOE�&YQPTVSF�$BUFHPSZ�$�BU�UIF�TJUF�� 
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Figure 2-1.  Process for risk and needs assessments for safe rooms 
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Frequency or Probability of Occurrence Maps 

3FTFBSDIFST�IBWF�DPNQMJFE�EBUB�UIBU�JMMVTUSBUF�UIF�GSFRVFODZ�PG�FYUSFNF�XJOE�FWFOUT��5IFTF� 
GSFRVFODZ�NBQT�TIPX�UIF�OVNCFS�PG�FYUSFNF�XJOE�IB[BSE�FWFOUT�TVDI�BT�UPSOBEPFT�UIBU� 
PDDVSSFE�JO�WBSJPVT�QBSUT�PG�UIF�DPVOUSZ��"MUIPVHI�UPSOBEPFT�XFSF�SFDPSEFE�BT�GBS�CBDL�BT�����T� 
UIF�TZTUFNBUJD�HBUIFSJOH�PG�EBUB�SFMBUFE�UP�UPSOBEP�FWFOUT�EJE�OPU�TUBSU�VOUJM�UIF�FBSMZ�����T�� 
5IFSFGPSF�UIF�IJTUPSJDBM�SFDPSET�VTFE�GPS�TUBUJTUJDBM�BOBMZTJT�PG�GSFRVFODJFT�TQBO�POMZ�TMJHIUMZ� 
NPSF�UIBO����ZFBST��'JHVSF�����TIPXT�UIF�BSFBT�PG�UIF�6OJUFE�4UBUFT�XJUI�UIF�HSFBUFTU�JODJEFODF� 
PG�TUSPOH�UPSOBEPFT�UIPTF�UIBU�XFSF�EFTJHOBUFE�BT�&'��&'��PS�&'���5IF�IJTUPSJDBM�JOGPSNBUJPO� 
PO�QBTU�XJOETUPSNT�JT�VTFE�UP�DBMDVMBUF�UIFJS�TUBUJTUJDBM�GSFRVFODZ�PS�UIF�QSPCBCJMJUZ�PG�PDDVSSFODF� 
PG�B�XJOE�FWFOU�PG�DFSUBJO�NBHOJUVEF��5IF�QSPCBCJMJUZ�PG�PDDVSSFODF�UIFSFGPSF�EFTDSJCFT�B�XJOE� 
FWFOU�PG�TQFDJàD�JOUFOTJUZ�JSSFTQFDUJWF�PG�UIF�QMBDF�PG�PDDVSSFODF��5IJT�XJOE�FWFOU�DIBSBDUFSJTUJD� 
JT�LOPXO�BT�UIF�NFBO�SFDVSSFODF�JOUFSWBM�	.3*
��5IF�NFBO�SFDVSSFODF�JOUFSWBM�SFQSFTFOUT�UIF� 
GSFRVFODZ�XJUI�XIJDI�MBSHF�PS�TNBMM�IB[BSE�FWFOUT�UBLF�QMBDF��'PS�FYBNQMF�NPTU�CVJMEJOHT�BSF� 
EFTJHOFE�BOE�DPOTUSVDUFE�UP�SFTJTU�XJOE�QSFTTVSFT�SFTVMUJOH�GSPN�B�XJOE�FWFOU�XJUI�B����ZFBS� 
.3*�PS���QFSDFOU�BOOVBM�QSPCBCJMJUZ�PG�FYDFFEFODF�� 

.PTU�XJOE�TQFFE�NBQT�JO�VTF�UPEBZ�SFáFDU�B�TQFDJàD�.3*�UIBU�XBT�BEPQUFE�BT�B�SJTL�JOEJDBUPS� 
GPS�UIBU�EFTJHO�TUBOEBSE��"4$&������XJOE�NBQT�GPS�FYBNQMF�VTF�B����ZFBS�.3*�UP�EFUFSNJOF� 
UIF�CBTJD�XJOE�TQFFET�GPS�OPO�IVSSJDBOF�QSPOF�BSFBT��4PNF�PDDVQBODJFT�DBUFHPSJ[FE�CZ�"4$&� 
�����BT�$BUFHPSZ�***�BOE�*7�CVJMEJOHT�BSF�SFRVJSFE�UP�CF�EFTJHOFE�GPS�����ZFBS�XJOE�FWFOUT�XIJDI� 
OFDFTTBSJMZ�JOWPMWFT�IJHIFS�XJOE�TQFFET��5IJT�BEKVTUNFOU�JO�UIF�.3*�JT�BDDPNQMJTIFE�UISPVHI� 
UIF�VTF�PG�BO�JNQPSUBODF�GBDUPS�	*
�JO�UIF�XJOE�MPBE�DBMDVMBUJPOT��5IF�'&."�����NBQ�GPS�UPSOBEP� 
IB[BSET�XIJDI�JT�JEFOUJDBM�UP�UIF�*$$�����UPSOBEP�NBQ�VTFT�������UP��������.3*�XJOE�FWFOUT� 
UP�EFUFSNJOF�UIF�XJOE�TQFFE�[POFT�GPS�UPSOBEP�TBGF�SPPNT��5IF�MPX�QSPCBCJMJUZ�PG�PDDVSSFODF�PS� 
UIF�NFBO�SFDVSSFODF�JOUFSWBM�PG�������UP��������ZFBST�JT�VTFE�JO�PSEFS�UP�NBLF�TVSF�UIBU�TBGF� 
SPPNT�BSF�QSPUFDUFE�FWFO�BHBJOTU�UIF�SBSFTU�PG�XJOE�TUPSNT�XJUI�FYUSFNF�XJOE�TQFFET�PG����� 
NQI�	��TFDPOE�HVTU
� 

'PS�UIF�IVSSJDBOF�IB[BSE�/0""�BOE�PUIFS�NFUFPSPMPHJDBM�HSPVQT�IBWF�NPSF�SFBEJMZ�BWBJMBCMF� 
USBDLJOH�NBQT�UP�JMMVTUSBUF�UIF�PDDVSSFODF�PG�IVSSJDBOFT��'VSUIFSNPSF�UIF�"4$&������CBTJD�XJOE� 
TQFFE�NBQ�XBT�EFWFMPQFE�GSPN�B�DPNCJOBUJPO�PG�IJTUPSJDBM�BOE�QSPCBCJMJTUJD�TUPSN�FWFOUT�	XIJDI� 
JODMVEF�IVSSJDBOFT�CVU�OPU�UPSOBEPFT
��"T�B�SFTVMU�GPS�UIF�IVSSJDBOF�QSPOF�SFHJPOT�UIF�NBQQFE� 
TQFFET�SFáFDU�UIF�IVSSJDBOF�JOáVFODF�BOE�IB[BSE�BOE�TIPVME�CF�DPOTJEFSFE�UP�CF�����ZFBS�.3*� 
CBTJD�XJOE�TQFFET���5IF�'&."�����NBQ�VTFT�UIF�*$$�����4IFMUFS�%FTJHO�8JOE�4QFFET�GPS� 
)VSSJDBOFT�.BQ�	*$$�����'JHVSF��������
�XIJDI�IBT�CFFO�EFWFMPQFE�VTJOH�UIF�TBNF�NPEFMJOH� 
BQQSPBDI�BOE�JOQVUT�BT�UIF�"4$&������CBTJD�XJOE�TQFFE�NBQ��)PXFWFS�JU�IBT�CFFO�EFWFMPQFE� 
GPS�BO�VMUJNBUF�XJOE�FWFOU�PG�������.3*�	CBTFE�PO�CPUI�IJTUPSJDBM�BOE�QSPCBCJMJTUJD�TUPSN�EBUB
�� 
"T�B�SFTVMU�BQQSPQSJBUF�NBYJNVN�IB[BSE�XJOE�TQFFET�BTTPDJBUFE�XJUI�UIF�IVSSJDBOF�FWFOU�BMPOF� 
	UPSOBEPFT�BSF�OPU�JODMVEFE�JO�UIJT�NPEFM
�BSF�����NQI�GPS�UIF�NBJOMBOE�6�4��BOE�����NQI�GPS� 
DFSUBJO�6�4��JTMBOE�UFSSJUPSJFT�	��TFDPOE�HVTU
�� 

��'PS�B�DPNQMFUF�EJTDVTTJPO�PO�UIF�.3*�VTF�GPS�IVSSJDBOF�BOE�OPO�IVSSJDBOF�XJOE�TQFFET�EFQJDUFE�JO�UIF�"4$&������#BTJD�8JOE� 
4QFFE�.BQ�TFF�UIF�DPNNFOUBSZ�GPS�$IBQUFS���PG�"4$&������ 
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Figure 2-2. Tornado occurrence map 
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Wind Speed Maps 

4BGF�SPPNT�BSF�EFTJHOFE�UP�QSPUFDU�UIF�PDDVQBOUT�GSPN�XJOETUPSNT�TVDI�BT�UPSOBEPFT� 
IVSSJDBOFT�PS�UIVOEFSTUPSNT��5IF�QSFWBJMJOH�XJOE�IB[BSE�BMPOH�UIF�(VMG�PG�.FYJDP�BOE�"UMBOUJD� 
DPBTUT�BOE�JO�UIF�$BSJCCFBO�BOE�TPNF�1BDJàD�*TMBOET�JT�B�IVSSJDBOF�BMUIPVHI�TPNF�SFHJPOT� 
PG�UIF�1BDJàD�BOE�"MBTLB�SFGFS�UP�UIF�FYUSB�USPQJDBM�DZDMPOFT�BT�UZQIPPOT��*OUFSJPS�BSFBT�JO�UIF� 
6OJUFE�4UBUFT�BSF�NBJOMZ�UISFBUFOFE�CZ�UPSOBEPFT�PS�UIVOEFSTUPSNT� 

5IF�XJOE�TQFFE�NBQT�JO�'JHVSFT�����BOE�����DPOTJEFS�UPSOBEP�BOE�IVSSJDBOF�IB[BSET�TFQBSBUFMZ� 
BOE�QSFTFOU�TBGF�SPPN�EFTJHO�XJOE�TQFFE�NBQT�GPS�FBDI�IB[BSE��'PS�UIF�UPSOBEP�IB[BSE�UIJT� 
NBQ�JT�QSJNBSJMZ�CBTFE�PO�IJTUPSJDBM�EBUB��4JODF������BMNPTU������UPSOBEPFT�PO�BWFSBHF�IBWF� 
CFFO�SFQPSUFE�OBUJPOXJEF�FBDI�ZFBS��.PTU�UPSOBEPFT�BSF�TIPSU�MJWFE�BWFSBHF�MFTT�UIBO����� 
GFFU�XJEF�BOE�USBWFSTF�MFTT�UIBO������GFFU��4PNF�MBSHF�UPSOBEPFT�IBWF�CFFO�LOPXO�UP�DBVTF� 
EBNBHF�BMPOH�QBUIT�UIBU�BSF���NJMF�XJEF�BOE�NBOZ�NJMFT�MPOH��IPXFWFS�UPSOBEPFT�TVDI�BT� 
UIFTF�PDDVS�POMZ�B�GFX�UJNFT�FBDI�ZFBS��5IF�MBOE�BSFB�EJSFDUMZ�JNQBDUFE�CZ�BMM�UPSOBEPFT�JO�B� 
ZFBS�JT�SFMBUJWFMZ�TNBMM��"U�QSFTFOU�JU�JT�OPU�QPTTJCMF�UP�EJSFDUMZ�NFBTVSF�XJOE�TQFFET�JO�B�UPSOBEP� 
CFDBVTF�PG�JUT�TIPSU�MJGF��5IVT�UIF�EBUB�BWBJMBCMF�GPS�UPSOBEPFT�JOUFOTJUZ�BOE�BSFB�PG�EBNBHF�BSF� 
SFMBUJWFMZ�TQBSTF�BOE�SFRVJSF�TQFDJBM�DPOTJEFSBUJPO�JO�UIF�QSPCBCJMJUZ�BTTFTTNFOU�PG�XJOE�TQFFET� 

'PS�IVSSJDBOF�XJOE�TQFFET�BMPOH�UIF�(VMG�PG�.FYJDP�BOE�"UMBOUJD�DPBTUT�"4$&������VTFT�UIF� 
.POUF�$BSMP�OVNFSJDBM�TJNVMBUJPO�QSPDFEVSF�UP�FTUBCMJTI�EFTJHO�XJOE�TQFFET��5IF�OVNFSJDBM� 
TJNVMBUJPO�QSPDFEVSF�QSPWJEFT�SFBTPOBCMF�XJOE�TQFFET�GPS�BO�BOOVBM�QSPCBCJMJUZ�PG�FYDFFEBODF� 
PG������	���ZFBS�.3*
��'PS�XJOE�TQFFET�XJUI�BO�FYUSFNFMZ�MPX�QSPCBCJMJUZ�PG�PDDVSSFODF�UIF� 
DVSSFOU�OVNFSJDBM�QSPDFEVSF�BDDPSEJOH�UP�TPNF�DSJUJDT�HJWFT�VOVTVBM�BOTXFST�	F�H��XJOE� 
TQFFE�FTUJNBUFT�JO�.BJOF�BSF�IJHIFS�UIBO�UIPTF�JO�'MPSJEB
��5IF�*$$�����3FWJFX�$PNNJUUFF� 
XIJDI�QSFQBSFE�UIF�OFX�NBQ�GPS�UIF�IVSSJDBOF�IB[BSE�DPOTJEFSFE�UIFTF�JTTVFT�JO�JUT�XPSL�XJUI� 
UIF�"4$&�NPEFMFST�XIP�EFWFMPQFE�B�TFU�PG�NBQT�UIBU�UIF�DPNNJUUFF�CFMJFWFE�BQQSPQSJBUFMZ� 
SFQSFTFOUFE�UIF�IVSSJDBOF�XJOE�IB[BSET�BMPOH�UIF�DPBTUBM�6�4� 

5IF�NFBTVSF�	PS�VOJUT
�VTFE�UP�JEFOUJGZ�UPSOBEJD�BOE�IVSSJDBOF�TBGF�SPPN�EFTJHO�XJOE�TQFFET�BSF� 
VOJàFE�UP�POF�BWFSBHJOH�UJNF��B���TFDPOE�HVTU�XJOE�TQFFE��5IF�SFTVMUJOH���TFDPOE�HVTU�TQFFET� 
BSF�DPOTJTUFOU�XJUI�UIF�SFGFSFODF�XJOE�TQFFET�VTFE�JO�"4$&�������$POTFRVFOUMZ�UIFZ�DBO�CF� 
VTFE�JO�UIF�XJOE�QSFTTVSF�DBMDVMBUJPO�GPSNVMBT�GSPN�"4$&������UP�EFUFSNJOF�XJOE�MPBET�BT� 
EJTDVTTFE�JO�$IBQUFST���BOE����'VSUIFS�VOMFTT�PUIFSXJTF�OPUFE�BMM�XJOE�TQFFET�QSFTFOUFE�JO�UIJT� 
QVCMJDBUJPO�BSF���TFDPOE�HVTU�XJOE�TQFFET�GPS�&YQPTVSF�$�PWFS�MBOE�BU����GFFU�	IFJHIU
�BCPWF� 
UIF�HSPVOE�� 

5IF�TBGF�SPPN�EFTJHO�XJOE�TQFFET�TIPXO�JO�'JHVSFT�����BOE�����BSF�WBMJE�GPS�NPTU�SFHJPOT� 
PG�UIF�DPVOUSZ��)PXFWFS�UIF�4QFDJBM�8JOE�3FHJPOT�	F�H��NPVOUBJOPVT�UFSSBJO�SJWFS�HPSHFT� 
PDFBO�QSPNPOUPSJFT
�TIPXO�PO�UIF�"4$&������CBTJD�XJOE�TQFFE�NBQ�BSF�TVTDFQUJCMF�UP�MPDBM� 
FGGFDUT�UIBU�NBZ�DBVTF�TVCTUBOUJBMMZ�IJHIFS�XJOE�TQFFET�BU�TBGF�SPPN�TJUFT��.PVOUBJOPVT�BSFBT� 
PGUFO�FYQFSJFODF�MPDBMJ[FE�XJOET�PG�DPOTJEFSBCMF�NBHOJUVEF��'PS�JOTUBODF�NPVOUBJO�JOEVDFE� 
XJOETUPSNT�JO�UIF�MFF�PG�UIF�$PMPSBEP�'SPOU�3BOHF�	HFOFSBMMZ�UIF�FBTUFSO�TJEF�PG�UIF�SBOHF
�IBWF� 
CFFO�EPDVNFOUFE�BU�TQFFET�BQQSPBDIJOH�����NQI��*O�#PVMEFS�$PMPSBEP�TUSBJHIU�MJOF�XJOET� 
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JO�FYDFTT�PG����NQI�BSF�PCTFSWFE�BCPVU�PODF�B�ZFBS��5IF�GSFRVFODZ�BOE�NBYJNVN�JOUFOTJUZ�PG� 
TVDI�FYUSFNF�XJOE�FWFOUT�BU�IJHIFS�FMFWBUJPOT�XJUIJO�4QFDJBM�8JOE�3FHJPOT�BSF�MJLFMZ�UP�CF�NPSF� 
GSFRVFOU�BOE�FWFO�TUSPOHFS��8IFO�UIF�EFTJSFE�TIFMUFS�MPDBUJPO�JT�XJUIJO�POF�PG�UIFTF�SFHJPOT�PS� 
UIFSF�JT�SFBTPO�UP�CFMJFWF�UIBU�UIF�XJOE�TQFFET�PO�UIF�NBQ�EP�OPU�SFáFDU�UIF�MPDBM�XJOE�DMJNBUF� 
UIF�EFTJHO�QSPGFTTJPOBM�TIPVME�TFFL�FYQFSU�BEWJDF�GSPN�B�XJOE�FOHJOFFS�PS�NFUFPSPMPHJTU� 

#BTFE�PO�UIJT�JOGPSNBUJPO�BT�XFMM�BT�B�DPNNVOJUZ�T�PXO�IJTUPSJDBM�SFDPSET�JU�JT�QPTTJCMF�UP� 
EFUFSNJOF�UP�XIBU�FYUFOU�UIF�BSFB�JT�TVTDFQUJCMF�UP�FYUSFNF�XJOE�IB[BSET��5IF�JOGPSNBUJPO�XJUIJO� 
UIJT�TFDUJPO�XBT�QSPWJEFE�UP�IFMQ�CFUUFS�VOEFSTUBOE�UIF�SJTL�BTTPDJBUFE�XJUI�UIF�KVSJTEJDUJPO�JO� 
XIJDI�B�TBGF�SPPN�NBZ�CF�EFTJHOFE�PS�DPOTUSVDUFE�� 

2.2.2 Vulnerability Assessment 
8IFO�B�DPNNVOJUZ�JT�FYQPTFE�UP�FYUSFNF�XJOE�IB[BSET�UIF�MFWFM�PG�UISFBU�JT�EFUFSNJOFE� 
VTJOH�UIF�IJTUPSJDBM�JOGPSNBUJPO�EFTDSJCFE�JO�UIF�QSFWJPVT�TFDUJPO��5IJT�SFQSFTFOUT�B�àSTU�TUFQ�JO� 
EFUFSNJOJOH�UIF�BDUVBM�SJTLT�UP�UIF�DPNNVOJUZ�GSPN�FYUSFNF�XJOE�FWFOUT��$PNNVOJUZ�TBGF�SPPNT� 
BSF�CVJMU�UP�QSPWJEF�TBGF�BSFBT�GPS�B�MPDBM�BU�SJTL�QPQVMBUJPO�UIBU�NBZ�CF�FYQPTFE�UP�FYUSFNF� 
XJOE�IB[BSET��-JGF�TBGFUZ�EFQFOET�PO�UIF�BCJMJUZ�PG�QFPQMF�UP�SFBDI�B�IBSEFOFE�TBGF�MPDBUJPO�JO� 
B�UJNFMZ�NBOOFS�BOE�SFNBJO�JOTJEF�VOIBSNFE�EVSJOH�UIF�XJOE�TUPSN��4JODF�OPU�BMM�CVJMEJOHT�BOE� 
TUSVDUVSFT�DBO�CF�DPOTJEFSFE�B�TBGF�SPPN�JO�B�XJOE�TUPSN�JU�JT�OFDFTTBSZ�UP�FWBMVBUF�UIF�CVJMEJOH� 
TUPDL�JO�UIF�DPNNVOJUZ�JO�PSEFS�UP�JEFOUJGZ�UIFJS�QPUFOUJBM�WVMOFSBCJMJUZ�UP�XJOE�EBNBHF�UIBU�DPVME� 
DBVTF�DBTVBMUJFT��5IJT�JT�B�DSJUJDBM�TUFQ�GPS�BMM�IJHI�PDDVQBODZ�CVJMEJOHT�PS�CVJMEJOHT�UIBU�IPVTF� 
IJHIMZ�WVMOFSBCMF�QPQVMBUJPOT��	4FF�"QQFOEJY�#�GPS�B�DIFDLMJTU�UP�BTTJTU�JO�UIF�QFSGPSNBODF�PG�UIF� 
BTTFTTNFOUT�EJTDVTTFE�CFMPX�
 

��	 7VMOFSBCJMJUZ�PG�CVJMEJOHT�� 
"O�JOWFOUPSZ�PG�WVMOFSBCMF�CVJMEJOHT�CBTFE�PO�BSDIJUFDUVSBM�FOHJOFFSJOH�	"�&
�SFWJFX�PG� 
CVJMEJOH�TQFDJàD�GBDUPST�TVDI�BT�TUSVDUVSBM�JOUFHSJUZ�BHF�DPOEJUJPO�CVJMEJOH�NBUFSJBMT� 
EFTJHO�RVBMJUZ�PG�DPOTUSVDUJPO�FUD��TIPVME�CF�DPOEVDUFE��*U�JT�SFDPNNFOEFE�UIBU�B� 
CVJMEJOH�WVMOFSBCJMJUZ�BTTFTTNFOU�CF�QFSGPSNFE�JO�UXP�TUBHFT��5IF�àSTU�TUBHF�TIPVME� 
DPNQSJTF�B�HFOFSBM�TVSWFZ�PG�UIF�CVJMEJOH�TUPDL�JO�UIF�DPNNVOJUZ�UP�JEFOUJGZ�UIF�CVJMEJOHT� 
UIBU�DPVME�QPUFOUJBMMZ�QPTF�UIF�HSFBUFTU�SJTL�PG�TFSJPVT�EBNBHF�PS�DPMMBQTF�JO�BO�FYUSFNF� 
XJOE�FWFOU��5IF�CVJMEJOHT�UIBU�XPVME�OFFE�UP�CF�JEFOUJàFE�JO�BEWBODF�DPNQSJTF�PMEFS� 
NBOVGBDUVSFE�IPVTJOH�VOJUT�PME�XPPE�GSBNF�BOE�VOSFJOGPSDFE�NBTPOSZ�	63.
�CVJMEJOHT� 
BOE�FTQFDJBMMZ�BOZ�QPUFOUJBMMZ�IB[BSEPVT�IJHI�PDDVQBODZ�TUSVDUVSFT�UIBU�NJHIU�SFRVJSF� 
B�NPSF�EFUBJMFE�JOTQFDUJPO��5IF�TFDPOE�TUBHF�XPVME�OFFE�UP�CF�QFSGPSNFE�CZ�B�XFMM� 
RVBMJàFE�BOE�FYQFSJFODFE�QSPGFTTJPOBM��*U�JT�SFDPNNFOEFE�UIBU�UIF�TFDPOE�TUBHF�TIPVME� 
JEFOUJGZ�BMM�IJHI�PDDVQBODZ�CVJMEJOHT�UIBU�BSF�QSPOF�UP�XJOE�EBNBHF�BOE�SBOL�UIFN� 
BDDPSEJOH�UP�UIF�MFWFM�PG�QPUFOUJBMMZ�IBSNGVM�XJOE�FGGFDUT��5IJT�TUBHF�JT�BO�FTQFDJBMMZ� 
JNQPSUBOU�DPNQPOFOU�PG�UIF�SJTL�BOBMZTJT�UIBU�XJMM�BTTJTU�DPNNVOJUJFT�JO�QSJPSJUJ[JOH�UIFJS� 
TBGF�SPPN�OFFET��*U�JT�BMTP�SFDPNNFOEFE�UIBU�UIF�TFDPOE�TUBHF�PG�UIF�WVMOFSBCJMJUZ� 
BTTFTTNFOU�JEFOUJGZ�UIF�JOUFSJPS�BSFBT�PG�IJHI�PDDVQBODZ�CVJMEJOHT�UIBU�NBZ�TFSWF�BT� 
UIF�TBGFTU�SFGVHF�BSFBT�JO�UIF�FWFOU�PG�BO�FYUSFNF�XJOE�FWFOU��5IFTF�BSFBT�TIPVME�OPU� 
CF�DPOGVTFE�XJUI�TBGF�SPPNT�PS�PUIFS�UZQFT�PG�XJOE�TIFMUFST�CFDBVTF�UIFZ�XPVME�OPU�CF� 
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BCMF�UP�PGGFS�UIF�OFBS�BCTPMVUF�MFWFM�PG�MJGF�TBGFUZ�QSPUFDUJPO��5IF�PDDVQBOUT�PG�CVJMEJOHT� 
IPXFWFS�TIPVME�CF�BXBSF�PG�UIF�CFTU�QMBDFT�JO�UIF�CVJMEJOH�JO�XIJDI�UP�TFFL�SFGVHF�JO�BO� 
FNFSHFODZ�� 

��	 *EFOUJGZ�CVJMEJOHT�PS�TUSVDUVSFT�UIBU�DPVME�CF�VTFE�BT�TBGF�SPPNT�� 
%VSJOH�UIF�TFDPOE�TUBHF�PG�UIF�WVMOFSBCJMJUZ�BTTFTTNFOU�TQFDJBM�BUUFOUJPO�TIPVME�CF� 
NBEF�UP�JEFOUJGZ�TUBOE�BMPOF�CVJMEJOHT�QPSUJPOT�PG�FYJTUJOH�CVJMEJOHT�PS�UIF�JOUFSJPS� 
BSFBT�PG�IJHI�PDDVQBODZ�CVJMEJOHT�UIBU�DPVME�CF�VTFE�BT�TBGF�SPPNT�BGUFS�UIF�TUSVDUVSBM� 
IBSEFOJOH�BOE�PUIFS�SFDPNNFOEFE�JNQSPWFNFOUT�BSF�DPNQMFUFE��5IF�NBJO�DSJUFSJB�GPS� 
TFMFDUJPO�PG�TUSVDUVSFT�BT�QPUFOUJBM�TBGF�SPPNT�BSF�SFMBUFE�UP�UIFJS�TVJUBCJMJUZ�GPS�B�SFUSPàU� 
BDDPSEJOH�UP�UIF�EFTJHO�BOE�DPOTUSVDUJPO�SFDPNNFOEBUJPOT�EFTDSJCFE�JO�$IBQUFS���� 
0UIFS�DSJUFSJB�UIBU�PVUMJOF�IPX�UIF�TQBDF�TIPVME�CF�VTFE�BOE�IPX�UIF�PDDVQBOUT�TIPVME� 
CF�QSPWJEFE�GPS�BSF�OP�MFTT�JNQPSUBOU�BOE�TIPVME�BMTP�CF�DPOTJEFSFE��5IF�BDDFTTJCJMJUZ� 
PG�TVDI�QMBDFT�TIPVME�CF�FWBMVBUFE�BMPOH�XJUI�UIFJS�TJ[F�PS�UIFJS�FWFSZEBZ�GVODUJPOT�XJUI� 
SFTQFDU�UP�UIFJS�BWBJMBCJMJUZ�GPS�TBGF�SPPN�VTBHF�JO�BO�FNFSHFODZ� 

��	 1PUFOUJBM�MPTTFT�BT�B�SFTVMU�PG�JEFOUJàFE�XFBLOFTTFT�PG�CVJMEJOHT� 
1IZTJDBM�WVMOFSBCJMJUZ�PG�UIF�CVJMU�FOWJSPONFOU�UP�XJOE�EBNBHF�SFQSFTFOUT�POMZ�POF� 
DPNQPOFOU�PG�UIF�WVMOFSBCJMJUZ�BTTFTTNFOU��*U�NVTU�CF�DPNCJOFE�XJUI�UIF�MFWFM�PG� 
FYQPTVSF�PG�CVJMEJOH�PDDVQBOUT�UP�QPUFOUJBM�XJOE�EBNBHF�JO�PSEFS�UP�DBMDVMBUF�UIF� 
QPUFOUJBM�MPTTFT�JO�UIF�FWFOU�PG�BO�FYUSFNF�XJOE�FWFOU��1PUFOUJBM�MPTTFT�TIPVME�UIFSFGPSF� 
CF�FTUJNBUFE�PO�UIF�CBTJT�PG�JEFOUJàFE�XFBLOFTTFT�JO�UIF�CVJMEJOHT�BOE�UIFJS�PDDVQBODZ� 
UZQF�	TFF�4FDUJPO������
��0DDVQBODZ�UZQFT�TVDI�BT�IPTQJUBMT�MPOH�UFSN�DBSF�DFOUFST� 
	OVSTJOH�IPNFT
�PS�FMFNFOUBSZ�TDIPPMT�BOE�EBZ�DBSF�DFOUFST�BSF�MJLFMZ�UP�TVGGFS�HSFBUFS� 
MPTTFT�UIBO�PUIFS�UZQFT�PG�PDDVQBODJFT�XJUI�UIF�TBNF�MFWFM�PG�B�CVJMEJOH�T�QIZTJDBM� 
WVMOFSBCJMJUZ�UP�XJOE�EBNBHF� 

��	 *EFOUJGZ�BSFBT�XJUI�IJHI�DPODFOUSBUJPO�PG�WVMOFSBCMF�TUSVDUVSFT�� 
5IF�BCPWF�NFOUJPOFE�àSTU�TUBHF�PG�UIF�WVMOFSBCJMJUZ�BTTFTTNFOU�PG�UIF�DPNNVOJUZ�T� 
CVJMEJOH�JOWFOUPSZ�TFSWFT�BOPUIFS�JNQPSUBOU�QVSQPTF��#Z�JEFOUJGZJOH�UIF�BSFBT�PG�IJHI� 
DPODFOUSBUJPOT�PG�WVMOFSBCMF�TUSVDUVSFT�BOE�PDDVQBODJFT�CBTFE�PO�BSFB�TQFDJàD�GBDUPST� 
TVDI�BT�UIF�QSFTFODF�PG�NBOVGBDUVSFE�IPVTJOH�QBSLT�PME�SFTJEFOUJBM�OFJHICPSIPPET� 
CMJHIUFE�BSFBT�UPQPHSBQIZ�BOE�PUIFST�MPDBM�DPNNVOJUJFT�DBO�FBTJMZ�NBQ�BOE�QMBO�UIFJS� 
TBGF�SPPN�OFFET��5IJT�DBO�CF�BO�JOWBMVBCMF�UPPM�JO�TFMFDUJOH�UIF�NPTU�BQQSPQSJBUF�BOE� 
NPTU�FGGFDUJWF�TJUFT�GPS�OFX�BOE�SFUSPàUUFE�TBGF�SPPNT� 

2.2.3 Population at Risk 
$PNNVOJUZ�TBGF�SPPNT�IBWF�B�TJOHMF�QVSQPTF���UP�QSPUFDU�UIF�MJGF�TBGFUZ�PG�UIF�QPQVMBUJPO�BU�SJTL� 
EVSJOH�UIF�TUPSN�FWFOU��5IF�QPQVMBUJPO�BU�SJTL�JT�VOEFSTUPPE�UP�FODPNQBTT�POMZ�UIPTF�QFPQMF� 
XIP�BSF�VOBCMF�UP�FWBDVBUF�BIFBE�PG�UIF�TUPSN�GPS�BOZ�SFBTPO��5IF�DPNNVOJUZ�TBGF�SPPNT�BSF� 
EJGGFSFOU�GSPN�PUIFS�UZQFT�PG�TIFMUFST�JO�UIBU�UIFZ�BSF�EFTJHOFE�UP�TBGFHVBSE�QFPQMF�POMZ�EVSJOH� 
B�SFMBUJWFMZ�TIPSU�QFSJPE�PG�UJNF�XIFO�UIF�FYUSFNF�XJOET�BSF�UIF�TUSPOHFTU�BOE�BCMF�UP�DBVTF�UIF� 
HSFBUFTU�EBNBHF��'&."�DPOTJEFST�UIJT�QFSJPE�UP�CF�B�NJOJNVN�PG�BQQSPYJNBUFMZ���IPVST�GPS� 
UPSOBEPFT�BOE�B�NJOJNVN�PG�BQQSPYJNBUFMZ����IPVST�GPS�IVSSJDBOFT�� 
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4JODF�UIF�XBSOJOH�UJNFT�GPS�BQQSPBDIJOH�IVSSJDBOFT�BSF�DPOTJEFSBCMZ�MPOHFS�UIBO�GPS�UPSOBEPFT� 
UIF�BU�SJTL�QPQVMBUJPO�GPS�IVSSJDBOF�TBGF�SPPNT�NJHIU�JODMVEF�UIPTF�XIP�NVTU�SFNBJO�JO�UIF�BSFB� 
	MJLF�FNFSHFODZ�SFTQPOTF�QFSTPOOFM
�BOE�UIPTF�XIP�BSF�VOBCMF�UP�FWBDVBUF�PO�UJNF�FJUIFS� 
CFDBVTF�PG�UIFJS�GSBJMUZ�MBDL�PG�USBOTQPSU�B�TVJUBCMF�QMBDF�UP�HP�PS�PUIFS�SFBTPOT��*O�UIF�DBTF� 
PG�BQQSPBDIJOH�UPSOBEPFT�UIF�EFàOJUJPO�PG�TQFDJBM�QPQVMBUJPO�UIBU�DBOOPU�FWBDVBUF�PO�UJNF�JT� 
FYUFOEFE�UP�JODMVEF�QSBDUJDBMMZ�BMM�UIF�QFPQMF�JO�CVJMEJOHT�EFFNFE�WVMOFSBCMF�UP�EBNBHF�BOE� 
GBJMVSF�GSPN�FYUSFNF�XJOE�FWFOUT�� 

*EFOUJGZJOH�UIF�QPQVMBUJPO�BU�SJTL�JT�SFRVJSFE�OPU�POMZ�GPS�SJTL�BTTFTTNFOU�	EFUFSNJOJOH�QPUFOUJBM� 
MPTTFT�BT�B�SFTVMU�PG�QPTTJCMF�CVJMEJOH�EBNBHF
�CVU�BMTP�GPS�FGGFDUJWF�NJUJHBUJPO�CZ�EFUFSNJOJOH� 
UIF�MPDBUJPO�BOE�PQUJNBM�TJ[F�DBQBDJUZ�PG�B�DPNNVOJUZ�TBGF�SPPN��5IF�JOUFOU�PG�UIF�HVJEBODF� 
JO�UIJT�TFDUJPO�PO�UIF�BU�SJTL�QPQVMBUJPO�JT�UP�TUBSU�UIF�UIPVHIU�QSPDFTT�OFDFTTBSZ�UP�EFUFSNJOF� 
UIF�TJ[F�PG�UIF�TBGF�SPPN�UIBU�NBZ�CF�OFFEFE��5IF�EFTJHO�DSJUFSJB�JO�UIJT�EPDVNFOU�IBWF�CFFO� 
EFàOFE�VTJOH�B�NJOJNVN�áPPS�BSFB�QFS�PDDVQBOU�BQQSPBDI�JO�PSEFS�UP�FOTVSF�UIBU�BEFRVBUF� 
IBSEFOFE�TQBDF�JT�QSPWJEFE�GPS�UIF�TBGF�SPPN�QPQVMBUJPO�JSSFTQFDUJWF�PG�XIP�DPNQSJTFT�UIBU� 
QPQVMBUJPO��)PXFWFS�TUBUF�BOE�MPDBM�BHFODJFT�SFTQPOTJCMF�GPS�FNFSHFODZ�NBOBHFNFOU�BOE� 
EFWFMPQJOH�BOE�FYFDVUJOH�FWBDVBUJPO�QMBOT�TIPVME�CF�DPOTVMUFE�XIFO�JEFOUJGZJOH�B�QPQVMBUJPO� 
JO�OFFE�PG�QSPUFDUJPO��'&."�TBGF�SPPN�HVJEBODF�TIPVME�BMTP�CF�SFWJFXFE�GPS�EFUBJMFE� 
SFDPNNFOEBUJPOT�GPS�EFUFSNJOJOH�UIF�QPQVMBUJPO�BU�SJTL�� 

2.2.4 Risk Analysis 
3JTL�BOBMZTJT�JT�UIF�àOBM�TUFQ�JO�UIF�SJTL�BTTFTTNFOU�QSPDFTT�JO�XIJDI�BMM�DPNQPOFOUT�BSF� 
CSPVHIU�UPHFUIFS�UP�FTUJNBUF�UIF�SJTL�BOE�IFMQ�QSJPSJUJ[F�UIF�NJUJHBUJPO�BDUJWJUJFT��*O�UIF�DBTF�PG� 
UIF�TBGF�SPPN�SJTL�BTTFTTNFOU�QSPDFTT�SJTL�BOBMZTJT�TIPVME�CF�QFSGPSNFE�GPS�FBDI�QSPQPTFE� 
TBGF�SPPN�QSPKFDU�UP�NBLF�TVSF�UIBU�UIF�TBGF�SPPN�XJMM�TFSWF�UIPTF�NPTU�BU�SJTL��5IF�QPUFOUJBM� 
MPTTFT�EFUFSNJOFE�PO�UIF�CBTJT�PG�UIF�WVMOFSBCJMJUZ�PG�B�CVJMEJOH�BOE�JUT�PDDVQBOUT�UP�EBNBHF�BOE� 
SFTVMUBOU�EFBUI�BOE�JOKVSZ�GSPN�BO�FYUSFNF��XJOE�FWFOU�PG�B�DFSUBJO�NBHOJUVEF�BSF�DPNQBSFE�XJUI� 
UIF�QSPCBCJMJUZ�PG�PDDVSSFODF�PG�TVDI�BO�FWFOU�BU�UIBU�MPDBUJPO��5BCMF�����CFMPX�QSPQPTFT�B�CBTJD� 
NBUSJY�GPS�DBUFHPSJ[JOH�PS�RVBOUJGZJOH�UIF�SJTL�JOUP�UISFF�HFOFSBM�SJTL�MFWFMT��MPX�	-
�NPEFSBUF�	.
� 
BOE�IJHI�	)
��0ODF�B�NPEFSBUF�MFWFM�PG�SJTL�DBO�CF�JEFOUJàFE�B�TBGF�SPPN�TIPVME�CF�DPOTJEFSFE� 
GPS�UIF�DPNNVOJUZ��$PNNVOJUJFT�BSF�IPXFWFS�FODPVSBHFE�UP�EFWJTF�UIFJS�PXO�NFUIPET�BOE�SJTL� 
MFWFMT�UIBU�BSF�CFTU�TVJUFE�UP�MPDBM�DPOEJUJPOT� 

Table 2-3.  Risk Analysis Matrix 

Probability of Occurrence of an Extreme-Wind Event 

1PUFOUJBM�-PTTFT -PX .PEFSBUF )JHI 7FSZ�)JHI 

.JOPS - - - . 

.PEFSBUF - . . ) 

4FWFSF . . ) ) 

$BUBTUSPQIJD . ) ) ) 
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2.2.5 Types of Safe Rooms 
*O�JOTQFDUJOH�BSFBT�PG�FYJTUJOH�CVJMEJOHT�UIBU�BSF�VTFE�BT�TBGF�SPPN�BSFBT�'&."�IBT�GPVOE�UIBU� 
PXOFST�NBZ�PWFSMPPL�UIF�TBGFTU�BSFB�PG�B�CVJMEJOH��*O�BEEJUJPO�UIF�TBGFUZ�PG�B�IBMMXBZ�PS�PUIFS� 
QPUFOUJBM�TBGF�SPPN�BSFB�NBZ�CF�PWFSFTUJNBUFE�� 
&WBMVBUJOH�TBGF�SPPN�BSFBT�JO�BO�FYJTUJOH�CVJMEJOH� 
IFMQT�UIF�PXOFS� 

O� %FUFSNJOF�XIFUIFS�UIF�TBGFTU�QBSU�PG�UIF�
 
CVJMEJOH�JT�CFJOH�VTFE�BT�B�TBGF�SPPN
 

CROSS-REFERENCE 
O� *EFOUJGZ�QPTTJCMF�XBZT�UP�NBLF�FYJTUJOH�BSFBT� 

'P S �  JNQ S P WFE �  G M P PE �  IB[B S E�TBGFS 
BTTFTTNFOU�DIFDLMJTUT�BOE�DSJUFSJB� 

O� %FDJEF�XIFUIFS�UP�EFTJHO�BOE�CVJME�B�TBGF� TFF�'&."������'PS� JNQSPWFE�  
SPPN�BDDPSEJOH�UP�UIF�HVJEBODF�JO�UIJT� TF JTNJD �  IB[BSE �  BTTFTTNFOU�  
QVCMJDBUJPO DIFDLMJTUT�BOE�DSJUFSJB�TFF�"4$&�� 

������"�QSFMJNJOBSZ�FWBMVBUJPO�NBZ�CF�QFSGPSNFE�CZ�B� 
EFTJHO�QSPGFTTJPOBM�PS�CZ�B�QPUFOUJBM�TBGF�SPPN� 
PXOFS�QSPQFSUZ�PXOFS�FNFSHFODZ�NBOBHFS� 
CVJMEJOH�NBJOUFOBODF�QFSTPO�PS�PUIFS�JOUFSFTUFE�QBSUZ��5IJT�QFSTPO�NVTU�IBWF�B�CBTJD� 
LOPXMFEHF�PG�CVJMEJOH�TDJFODFT�BOE�CF�BCMF�UP�SFBE�BOE�VOEFSTUBOE� 
CVJMEJOH�EFTJHO�QMBOT�BOE�TQFDJàDBUJPOT� 

5IF�XJOE�IB[BSE�FWBMVBUJPO�DIFDLMJTUT�JO�"QQFOEJY�#� 
XJMM�IFMQ�UIF�VTFS�BTTFTT�B�CVJMEJOH�T�TVTDFQUJCJMJUZ�UP� 
EBNBHF�GSPN�FYUSFNF�XJOE�FWFOUT�TVDI�BT�UPSOBEPFT� 
BOE�TFWFSF�IVSSJDBOFT��"MUIPVHI�UIF�UISFBU�PG�EBNBHF� 
GSPN�FYUSFNF�XJOE�FWFOUT�JT�UIF�QSFEPNJOBOU�GPDVT� 
PG�UIF�FWBMVBUJPO�BEEJUJPOBM�UISFBUT�NBZ�FYJTU�GSPN� 
áPPE�BOE�TFJTNJD�FWFOUT��5IFSFGPSF�áPPE�BOE�TFJTNJD� 
IB[BSE�FWBMVBUJPOT�TIPVME�CF�QFSGPSNFE�JO�DPOKVODUJPO� 
XJUI�UIF�XJOE�IB[BSE�FWBMVBUJPO�UP�BTTFTT�UIF�NVMUJ� 
IB[BSE�UISFBUT�BU�UIF�TJUF��$IFDLMJTUT�GPS�áPPE�BOE� 
TFJTNJD�IB[BSE�FWBMVBUJPOT�BSF�BMTP�QSPWJEFE�JO� 
"QQFOEJY�#��)PXFWFS�UIF�DIFDLMJTUT�BSF�EFTJHOFE� 
UP�TVQQPSU�POMZ�B�HFOFSBMJ[FE�FWBMVBUJPO�	UIF� 
XJOE�IB[BSE�TFDUJPO�JODMVEFT�EFUBJMFE�TDSFFOJOH� 
QSPDFTTFT�GPS�UIF�CVJMEJOH�TUSVDUVSF
� 

5IF�XJOE�áPPE�BOE�TFJTNJD�IB[BSE�FWBMVBUJPO� 
DIFDLMJTUT�JO�"QQFOEJY�#�NBZ�CF�VTFE�GPS�UIF� 
QSFMJNJOBSZ�BTTFTTNFOU��1SJPS�UP�UIF�EFTJHO�BOE� 
DPOTUSVDUJPO�PG�B�TBGF�SPPN�B�EFTJHO�QSPGFTTJPOBM� 
TIPVME�QFSGPSN�B�NPSF�UIPSPVHI�BTTFTTNFOU� 
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JO�PSEFS�UP�DPOàSN�PS�BT�OFDFTTBSZ�NPEJGZ�UIF�àOEJOHT�PG�B�QSFMJNJOBSZ�BTTFTTNFOU��5IF� 
DIFDLMJTUT�JO�"QQFOEJY�#�DBO�QSPWJEF�B�TUBSUJOH�QPJOU�GPS�UIF�NPSF�UIPSPVHI�BTTFTTNFOU� 

"O�FOUJSF�CVJMEJOH�PS�B�TFDUJPO�PG�B�CVJMEJOH�NBZ�CF�EFTJHOBUFE�B�QPUFOUJBM�TBGF�SPPN�BSFB��*G�BO� 
FYJTUJOH�CVJMEJOH�JT�TFMFDUFE�GPS�VTF�BT�B�DPNNVOJUZ�TBGF�SPPN�UIF�IB[BSE�FWBMVBUJPO�DIFDLMJTUT� 
XJMM�IFMQ�UIF�VTFS�JEFOUJGZ�QPUFOUJBM�TBGF�SPPN�BSFBT�XJUIJO�UIF�CVJMEJOH�BOE�FWBMVBUF�UIFJS� 
WVMOFSBCJMJUZ�UP�OBUVSBM�IB[BSET��5IF�JOUFOU�PG�UIF�DIFDLMJTU�FWBMVBUJPO�QSPDFTT�JT�UP�HVJEF�UIF�VTFS� 
UISPVHI�UIF�TFMFDUJPO�PG�UIF�CFTU�TBGF�SPPN�BSFBT�XJUIJO�UIF�CVJMEJOH�BOE�GPDVT�UIF�FWBMVBUJPO�PO� 
UIF�DSJUJDBM�TFDUJPOT�PG�UIF�CVJMEJOH��'PS�FYBNQMF�BO� 
FWBMVBUPS�XIP�JOTQFDUT�B�QPSUJPO�PG�B�CVJMEJOH�CFJOH� 
DPOTJEFSFE�GPS�VTF�BT�B�TBGF�SPPN�TIPVME�EFUFSNJOF� 
XIFUIFS�UIBU�QPSUJPO�JT�TUSVDUVSBMMZ�JOEFQFOEFOU�PG� 
UIF�SFTU�PG�UIF�CVJMEJOH�FBTJMZ�BDDFTTJCMF�BOE�PG� 
TVGàDJFOU�TJ[F�� 

CROSS-REFERENCE 
5IF�DIFDLMJTUT�DPOTJTU�PG�RVFTUJPOT�QFSUBJOJOH�UP� 

(VJEBODF�DPODFSOJOH�UIF�TJUJOH�PG� TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�DIBSBDUFSJTUJDT�PG�UIF� 
TBGF�SPPNT�JT�QSFTFOUFE�JO�$IBQUFS� BSFB�CFJOH�DPOTJEFSFE��5IF�RVFTUJPOT�BSF�EFTJHOFE� 
��PG�UIJT�QVCMJDBUJPO�UP�JEFOUJGZ�TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�WVMOFSBCJMJUJFT� 

UP�XJOE�IB[BSET�CBTFE�PO�UZQJDBM�GBJMVSF�NPEFT�� 
4USVDUVSBM�PS�OPO�TUSVDUVSBM�EFàDJFODJFT�NBZ�CF� 
SFNFEJFE�XJUI�SFUSPàU�EFTJHOT�	TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�NJUJHBUJPO
��IPXFWFS�EFQFOEJOH� 
PO�UIF�UZQF�BOE�EFHSFF�PG�EFàDJFODZ�UIF�FWBMVBUJPO�NBZ�JOEJDBUF�UIBU�UIF�FYJTUJOH�TUSVDUVSF� 
JT�VOTVJUBCMF�GPS�VTF�BT�B�TBGF�SPPN�BSFB��5IF�DIFDLMJTUT�BSF�OPU�B�TVCTUJUVUF�GPS�B�EFUBJMFE� 
FOHJOFFSJOH�BOBMZTJT�CVU�UIFZ�DBO�BTTJTU�UIF�EFDJTJPO�NBLFST�JOWPMWFE�XJUI�IB[BSE�NJUJHBUJPO� 
BOE�FNFSHFODZ�NBOBHFNFOU�UP�EFUFSNJOF�XIFUIFS�B�CVJMEJOH�PS�TFDUJPO�PG�B�CVJMEJOH�IBT�UIF� 
QPUFOUJBM�UP�TFSWF�BT�B�TBGF�SPPN�� 

5IF�DIFDLMJTUT�BSF�BMTP�VTFE�UP�DPNQBSBUJWFMZ�SBOL�NVMUJQMF�GBDJMJUJFT�XJUIJO�B�HJWFO�HFPHSBQIJD� 
SFHJPO�UIBU�BSF�DPOTJEFSFE�QPUFOUJBM�TBGF�SPPN�TJUFT��"�TDPSJOH�TZTUFN�JT�JODMVEFE�UP�FOBCMF� 
UIF�VTFS�UP�DPNQBSF�QFSGPSNBODF�DIBSBDUFSJTUJDT�BU�WBSJPVT�QPUFOUJBM�TBGF�SPPN�TJUFT�BOE�UP� 
IJHIMJHIU�WVMOFSBCJMJUJFT��'PS�FBDI�RVFTUJPO�PO�UIF�DIFDLMJTU�EFàDJFODJFT�BOE�WVMOFSBCJMJUJFT�BSF� 
BTTFTTFE�QFOBMUZ�QPJOUT��5IFSFGPSF�B�IJHI�TDPSF�SFáFDUT�IJHIFS�IB[BSE�WVMOFSBCJMJUZ�BOE�B�MPX� 
TDPSF�SFáFDUT�MPXFS�IB[BSE�WVMOFSBCJMJUZ�CVU�POMZ�SFMBUJWF�UP�UIF�PUIFS�CVJMEJOHT�DPOTJEFSFE�JO�UIF� 
TDPSJOH�TZTUFN��5IFSF�JT�B�NJOJNVN�QPTTJCMF�TDPSF�GPS�UIF�DIFDLMJTUT�CVU�UIJT�NJOJNVN�TDPSF� 
XJMM�WBSZ�EFQFOEJOH�PO�UIF�EFTJHO�XJOE�TQFFE�TFMFDUFE�GSPN�'JHVSFT�����BOE������5IFSFGPSF� 
BMUIPVHI�B�MPX�TDPSF�JT�EFTJSFE�UIFSF�JT�OP�iQBTTJOH�TDPSFu�PS�iNJOJNVN�BDDFQUBCMF�TDPSF�GPS� 
QSPUFDUJPO�u�"HBJO�UIFTF�DIFDLMJTUT�IFMQ�B�VTFS�EFUFSNJOF�XIJDI�BSFB�PG�B�CVJMEJOH�JT�MJLFMZ�UP� 
QFSGPSN�CFTU�EVSJOH�BO�FYUSFNF�XJOE�FWFOU�BOE�XIJDI�BSFBT�SFRVJSF�FOHJOFFSJOH�BOE�SFUSPàU� 
EFTJHO�JG�UIFZ�BSF�UP�QSPWJEF�QSPUFDUJPO�GSPN�B�UPSOBEP�B�IVSSJDBOF�PS�CPUI� 
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2.3 Safe Room Costs 
$PTUT�GPS�UIF�EFTJHO�DPOTUSVDUJPO�BOE�NBJOUFOBODF�PG�DPNNVOJUZ�TBGF�SPPNT�XJMM�WBSZ�CZ� 
MPDBUJPO�BOE�DPOTUSVDUJPO�UZQF��5IJT�TFDUJPO�QSFTFOUT�JOGPSNBUJPO�SFMBUFE�UP�TBGF�SPPN�DPTUT�BOE� 
UIF�SFMBUJWF�JNQBDU�PG�EJGGFSFOU�BTQFDUT�PG�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PO�UIF�DPTU�PG�B�TBGF�SPPN�� 

2.3.1 Design Parameters Affecting Safe Room Costs 
"T�QBSU�PG�UIF�SJTL�BTTFTTNFOU�QMBO�EJTDVTTFE�FBSMJFS�JO�UIJT�DIBQUFS�CVEHFUBSZ�DPTU�FTUJNBUFT� 
	FTUJNBUFT�UIBU�XJMM�CF������QFSDFOU�BDDVSBUF
�TIPVME�CF�QSFQBSFE�CZ�UIF�EFTJHO�QSPGFTTJPOBM�GPS� 
FBDI�QSPQPTFE�TBGF�SPPN�BMUFSOBUJWF��,FZ�EFTJHO�QBSBNFUFST�UIBU�ESJWF�UIF�DPTU�PG�DPNNVOJUZ� 
TBGF�SPPNT�BSF� 

O� 4BGF�SPPN�VTF��4JOHMF�PS�EVBM�VTF�PG�UIF�TBGF�SPPN�	NVMUJ�QVSQPTF�TQBDF�XJUIJO�B� 
CVJMEJOH
�XJMM�BGGFDU�UIF�DPTU�PG�NBOZ�CVJMEJOH�DPNQPOFOUT�àOJTIFT�GVSOJTIJOHT�BOE�PUIFS� 
PDDVQBODZ�ESJWFO�EFTJHO�QBSBNFUFST� 

O� 4JNQMJDJUZ�PG�EFTJHO��5IF�TJNQMFS�UIF�TBGF�SPPN�DPOTUSVDUJPO�TZTUFN�	TIPSU�XBMMT�TIPSU� 
SPPG�TQBOT�BOE�NJOJNBM�JOUFSJPS�àOJTIFT
�UIF�MPXFS�UIF�DPTU��4BGF�SPPNT�XJUI�MBSHF�PQFO� 
TQBDFT�UIBU�SFRVJSF�NPSF�FMBCPSBUF�DPOTUSVDUJPO�TZTUFNT�XJMM�VOEPVCUFEMZ�DPTU�NPSF�UIBO� 
BO�PSEJOBSZ�CVJMEJOH��5IF�DIPJDFT�NBEF�EVSJOH�UIF�JOJUJBM�QMBOOJOH�BOE�EFTJHO�TUBHF�XJMM� 
IBWF�B�EJSFDU�JNQBDU�PO�DPTU� 

O� 4BGF�SPPN�EFTJHO�XJOE�TQFFE��5IF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�XJMM�BGGFDU�UIF�TUSFOHUI� 
DSJUFSJB�XIJDI�CPUI�UIF�TUSVDUVSBM�TZTUFN�BOE�FYUFSJPS�DPNQPOFOUT�BOE�DMBEEJOH�PG�UIF� 
TBGF�SPPN�OFFE�UP�TBUJTGZ�JO�PSEFS�UP�SFTJTU�UIF�EFTJHO�XJOE�MPBET� 

O� 4BGF�SPPN�EFCSJT�JNQBDU�SFTJTUBODF�DSJUFSJB��5IFTF�EFTJHO�DSJUFSJB�BSHVBCMZ�IBWF�UIF�NPTU� 
TJHOJàDBOU�JOáVFODF�PWFS�DPTU��$PNNPO�CVJMEJOH�NBUFSJBMT�BSF�SFBEJMZ�BWBJMBCMF�UP�IBSEFO� 
XBMM�BOE�SPPG�TZTUFNT�UP�CF�EFCSJT�JNQBDU�SFTJTUBOU��)PXFWFS�PQFOJOH�QSPUFDUJPO�TZTUFNT� 
BOE�EFWJDFT�GPS�EPPST�XJOEPXT�WFOUT�BOE�PUIFS�FMFNFOUT�UIBU�NBZ�QSPUSVEF�UISPVHI� 
UIF�TBGF�SPPN�BSF�NVDI�MFTT�DPNNPO��$PTUT�GPS�UIFTF�TZTUFNT�SBOHF�GSPN�����	CBTJD� 
DPEF�DPNQMJBODF�GPS�CVJMEJOH�QSPUFDUJPO
�UP������QFS�TRVBSF�GPPU�PG�PQFOJOH�	GPS�MJGF�TBGFUZ� 
QSPUFDUJPO�UIBU�NFFUT�'&."�����TBGF�SPPN�DSJUFSJB
��5IVT�UIF�NPSF�PQFOJOHT�EFTJSFE� 
CZ�UIF�TBGF�SPPN�PXOFS�PQFSBUPS�EFTJHOFS�UIF�HSFBUFS�UIF�DPTU�PG�UIF�TBGF�SPPN��5IF� 
EFDJTJPO�UP�JODMVEF�NPSF�XJOEPXT�PS�PQFOJOHT�JO�B�TBGF�SPPN�CFDBVTF�JU�IBT�VTFT�PUIFS� 
UIBO�TIFMUFSJOH�XJMM�IBWF�B�TJHOJàDBOU�JNQBDU�PO�UIF�TBGF�SPPN�DPTU� 

O� &YUFSJPS�XBMMT�BOE�SPPG�NBUFSJBMT��5IF�NBUFSJBMT�TFMFDUFE�CZ�EFTJHOFST�NBZ�CF�SFBEJMZ� 
BWBJMBCMF�DPNNPO�CVJMEJOH�NBUFSJBMT�PS�OFXFS�UFDIOPMPHJFT�UIBU�NBZ�JNQSPWF�UIF�TBGF� 
SPPN�QFSGPSNBODF�CVU�BU�B�QSFNJVN�DPTU�� 

O� -PDBUJPO�PG�UIF�TBGF�SPPN�m�JNQBDU�PO�GPVOEBUJPO�UZQF��5IF�GPVOEBUJPO�PG�B�TBGF�SPPN� 
NBZ�CF�B�TJNQMF�TMBC�PO�HSBEF�XJUI�NJOJNBM�GPPUJOHT�BOE�B�SFMBUJWFMZ�MPX�DPTU��"� 
CBTFNFOU�TBGF�SPPN�XJMM�DPTU�NPSF�UP�FYDBWBUF�CVU�UIFTF�JODSFBTFE�DPTUT�BSF�PGGTFU�CZ� 
IJHIFS�MFWFMT�PG�EFCSJT�JNQBDU�QSPUFDUJPO�BGGPSEFE�CZ�UIF�TVSSPVOEJOH�TPJMT�JO�BEEJUJPO�UP� 
EFCSJT�JNQBDU�SFTJTUBOU�XBMMT��"�TBGF�SPPN�OFFEFE�UP�QSPUFDU�BU�SJTL�QPQVMBUJPO�MPDBUFE� 
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JO�BO�BSFB�TVCKFDU�UP�áPPEJOH�NBZ�SFRVJSF�FMFWBUFE�GPVOEBUJPOT�UIBU�BSF�NPSF�FYQFOTJWF� 
UIBO�PUIFS�PQUJPOT�CVU�BSF�JOFWJUBCMF�GPS�UIJT�UZQF�PG�B�TBGF�SPPN� 

O� -PDBUJPO�PG�UIF�TBGF�SPPN�m�PUIFS�IB[BSET��"�TBGF�SPPN�DPOTUSVDUFE�JO�BO�PQFO�àFME�NBZ� 
OPU�CF�FYQPTFE�UP�BOZ�BEEJUJPOBM�IB[BSET�TVDI�BT�GBMMJOH�PCKFDUT�BOE�CVJMEJOH�EFCSJT�� 
)PXFWFS�TBGF�SPPNT�MPDBUFE�PO�UIF�MPXFS�áPPST�PG�TNBMM�CVJMEJOHT�UIBU�IBWF�OPU�CFFO� 
EFTJHOFE�UP�SFTJTU�IJHI�XJOET�PS�UIPTF�MPDBUFE�OFBS�USFFT�PS�MBSHF�QPXFS�UFMFQIPOF� 
MJHIU�PS�DFMMVMBS�UPXFST�BOE�QPMFT�BSF�VTVBMMZ�FYQPTFE�UP�GBMMJOH�EFCSJT�IB[BSET��5IF�TBGF� 
SPPNT�UIBU�DBOOPU�BWPJE�UIFTF�BEEJUJPOBM�SJTLT�DBO�CF�EFTJHOFE�UP�SFTJTU�UIFN�CVU�PGUFO� 
BU�B�QSFNJVN�DPTU��"EEJUJPOBMMZ�UIF�MPDBUJPO�PG�B�TBGF�SPPN�XJUI�SFTQFDU�UP�MPDBM�TFJTNJD� 
SJTL�NVTU�BMTP�CF�DPOTJEFSFE��8IFO�DPOTUSVDUJOH�TBGF�SPPNT�JO�BSFBT�TVCKFDU�UP�TFJTNJD� 
BDUJWJUZ�UIFTF�MPBET�NBZ�HPWFSO�TPNF�BTQFDUT�PG�UIF�EFTJHO�SFTVMUJOH�JO�BO�JODSFBTF�UP� 
UIF�DPTU�PG�UIF�TBGF�SPPN� 

2.3.2 Recent Safe Room Cost Data 
$PNNVOJUZ�TIFMUFST�BOE�TBGF�SPPNT�IBWF�CFFO�EFTJHOFE�MPOH�CFGPSF�UIF�àSTU�FEJUJPO�PG�'&."� 
����XBT�SFMFBTFE�JO�+VMZ�������)PXFWFS�TJODF�UIBU�UJNF�UIFSF�IBWF�CFFO�IVOESFET�PG�FYUSFNF� 
XJOE�IB[BSE�DPNNVOJUZ�TBGF�SPPNT�EFTJHOFE�BOE�DPOTUSVDUFE�BDSPTT�UIF�DPVOUSZ��4JODF������ 
PWFS�����DPNNVOJUZ�TBGF�SPPNT�IBWF�CFFO�DPOTUSVDUFE�BSPVOE�UIF�DPVOUSZ�XJUI�TPNF�GFEFSBM� 
GVOEJOH�CFJOH�QSPWJEFE�UISPVHI�'&."�HSBOU�QSPHSBNT��'PS�UIF�VQEBUF�UP�UIJT�QVCMJDBUJPO�'&."� 
SFWJFXFE�B�NPSF�SFDFOU�TFSJFT�PG�DPTU�FTUJNBUFT�GSPN������UP������	JODMVEJOH�UIF������1SF� 
%JTBTUFS�.JUJHBUJPO�<1%.>�(SBOU�1SPHSBN�DZDMF�XIJDI�JODMVEFE����TBGF�SPPN�HSBOU�BQQMJDBUJPOT� 
GSPN����TUBUFT
��5BCMF�����QSFTFOUT�DPTU�NFUSJDT�UIBU�IBWF�CFFO�EFWFMPQFE�UP�BTTJTU�HSPVQT� 
QMBOOJOH�UP�EFTJHO�BOE�DPOTUSVDU�TBGF�SPPNT��5IFTF�EBUB�XFSF�DPNQJMFE�GSPN�FYUSFNF�XJOE� 
IB[BSE�TBGF�SPPN�QSPKFDUT� 

Table 2-4.  Cost Data From Recent Community Safe Room Projects 

Description Cost Metric Comments 

(FOFSBM�4BGF�3PPN�BOE�4IFMUFS�%BUB 

4BGF�SPPN�BWFSBHF�DPTU�QFS� 
TRVBSF�GPPU 

�����m������QFS� 
TRVBSF�GPPU�	TG
 

4JOHMF�VTF�DPNNVOJUZ�TBGF�SPPNT�DPOTJTUFOUMZ�IBE�UIF�MPXFTU�BTTPDJ� 
BUFE�	FTUJNBUFE�PS�BDUVBM
�QFS�TRVBSF�GPPU�DPTU��4BGF�SPPNT�JO�UIF�MPXFS� 
SBOHF�PG�UIJT�DPTU�IBE�MPX�XBMMT�BOE�TIPSU�SPPG�TQBOT��"WFSBHF�DPTUT�BU� 
UIF�IJHIFS�FOE�XFSF�UZQJDBMMZ�GPS�MBSHFS�TBGF�SPPNT�	CZ�TRVBSF�GPPUBHF�BOE� 
PDDVQBODZ
�XJUI�NVDI�PG�UIF�QSPUFDUFE�BSFBT�EFTJHOFE�BT�MBSHF�PQFO� 
TQBDFT�XJUI�MPOH�SPPG�TQBOT� 

1FSDFOU�JODSFBTF�JO�CVJMEJOH� 
DPTU�UP�IBSEFO�B�QPSUJPO�PG�B� 
OFX�CVJMEJOH�UP�SFTJTU�����NQI� 
XJOET�GSPN�B�����NQI�CBTJD� 
XJOE�TQFFE 

���m��� 1FSDFOU�JODSFBTF�JO�DPTU�QFS�TRVBSF�GPPU�BTTPDJBUFE�XJUI�UIF�TUSVDUVSBM� 
BOE�FOWFMPQF�IBSEFOJOH�UP�NFFU�����NQI�TBGF�SPPN�EFTJHO�XJOE�TQFFE� 
WFSTVT�����NQI�CBTJD�XJOE�TQFFE�GSPN�UIF�CVJMEJOH�DPEF��5IJT�JT�B�DPTU� 
JODSFBTF�QFS�TRVBSF�GPPU�PG�UIF�TBGF�SPPN�BSFB�CFJOH�IBSEFOFE� 

1FSDFOU�JODSFBTF�JO�CVJMEJOH� 
DPTU�UP�IBSEFO�B�QPSUJPO�PG�B� 
OFX�CVJMEJOH�UP�SFTJTU�����NQI� 
XJOET�GSPN�B����NQI�CBTJD� 
XJOE�TQFFE 

����m���� 1FSDFOU�JODSFBTF�JO�DPTU�QFS�TRVBSF�GPPU�BTTPDJBUFE�XJUI�UIF�TUSVDUVSBM� 
BOE�FOWFMPQF�IBSEFOJOH�UP�NFFU�����NQI�TBGF�SPPN�EFTJHO�XJOE�TQFFE� 
WFSTVT����NQI�CBTJD�XJOE�TQFFE�GSPN�UIF�CVJMEJOH�DPEF��5IJT�JT�B�DPTU� 
JODSFBTF�QFS�TRVBSF�GPPU�PG�UIF�TBGF�SPPN�BSFB�CFJOH�IBSEFOFE� 
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Table 2-4.  Cost Data From Recent Community Safe Room Projects (continued)
 

Description Cost Metric Comments 

(FOFSBM�4BGF�3PPN�BOE�4IFMUFS�%BUB�	DPOUJOVFE
 

1FSDFOU�JODSFBTF�JO�CVJMEJOH� 
DPTU�UP�IBSEFO�B�QPSUJPO�PG�B� 
OFX�CVJMEJOH�UP�SFTJTU�EFCSJT� 
JNQBDU�GSPN�B����MC��Y��CPBSE� 
NJTTJMF�USBWFMJOH�IPSJ[POUBMMZ�BU� 
����NQI�BOE�JNQBDUJOH�WFSUJDBM� 
TVSGBDFT�BOE�UIF�TBNF�NJTTJMF� 
USBWFMJOH�WFSUJDBMMZ�BU����NQI� 
BOE�JNQBDUJOH�IPSJ[POUBM�TVS� 
GBDFT 

���m���� 1FSDFOU�JODSFBTF�JO�DPTU�QFS�TRVBSF�GPPU�BTTPDJBUFE�XJUI�UIF�IBSEFOJOH�PG� 
BMM�QPSUJPOT�PG�UIF�TBGF�SPPN�FYUFSJPS�XBMMT�SPPGT�BOE�PQFOJOH�QSPUFDUJWF� 
EFWJDFT�WFSTVT�QSPWJEJOH�OP�EFCSJT�JNQBDU�QSPUFDUJPO�BU�BMM�	EFCSJT�JNQBDU� 
SFTJTUBODF�POMZ�XJOE�QSFTTVSF�SFTJTUBODF�OPU�DPOTJEFSFE
��5IJT�JT�BO�JO� 
DSFBTF�UP�UIF�DPTU�QFS�TRVBSF�GPPU�PG�UIF�TBGF�SPPN�BSFB�CFJOH�IBSEFOFE�� 
5IF�QFSDFOU�JODSFBTF�GPS�IBSEFOJOH�UIF�TBGF�SPPN�FYUFSJPS�DPNQPOFOUT� 
UP�SFTJTU�EFCSJT�JNQBDU�JT�IJHIMZ�EFQFOEFOU�PO�B�OVNCFS�PG�GBDUPST�JODMVE� 
JOH�CVU�OPU�MJNJUFE�UP��TJ[F�PG�UIF�TBGF�SPPN�NBUFSJBMT�VTFE�TUSFOHUI�JO� 
XBMM�BOE�SPPG�TZTUFNT�BMSFBEZ�QSPWJEFE�CZ�EFTJHOJOH�UP�SFTJTU�XJOE�MPBET� 
GSPN�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�UIF�QFSDFOUBHF�PG�PQFOJOHT�JO�UIF� 
TBGF�SPPN�FYUFSJPS�UIF�OVNCFS�PG�FHSFTT�QPJOUT�UP�CF�QSPUFDUFE�BOE�TFW� 
FSBM�PUIFST��'PS�UIF�QVSQPTFT�PG�UIJT�DPNQBSJTPO�UIF�TBGF�SPPN�QSPKFDUT� 
DPOTJEFSFE�IBE�NJOJNBM�EPPST�BOE�CVJMEJOH�FYUFSJPST�SFRVJSJOH�QSPUFDUJPO� 
GPS�PQFOJOHT�	XJOEPXT
�UIBU�SBOHFE�GSPN����UP�����PG�UIF�UPUBM�CVJMEJOH� 
FYUFSJPS� 

1FSDFOU�JODSFBTF�JO�CVJMEJOH� 
DPTU�UP�IBSEFO�B�QPSUJPO�PG�B� 
OFX�CVJMEJOH�UP�SFTJTU�����NQI� 
XJOET�BOE�BTTPDJBUFE�EFCSJT� 
JNQBDUT�GSPN�B����NQI�CBTJD� 
XJOE�TQFFE 

����m���� 1FSDFOU�JODSFBTF�JO�DPTU�QFS�TRVBSF�GPPU�BTTPDJBUFE�XJUI�UIF�TUSVDUVSBM�BOE� 
FOWFMPQF�IBSEFOJOH�UP�NFFU�����NQI�TBGF�SPPN�EFTJHO�XJOE�TQFFE�WFS� 
TVT�����NQI�CBTJD�XJOE�TQFFE�BOE�QSPWJEF�EFCSJT�JNQBDU�QSPUFDUJPO�GSPN� 
B����MC�NJTTJMF�USBWFMJOH�BU����NQI��5IJT�JT�B�DPTU�JODSFBTF�QFS�TRVBSF�GPPU� 
PG�UIF�TBGF�SPPN�BSFB�CFJOH�IBSEFOFE� 

�����1%.�(SBOU�"QQMJDBUJPO�4BNQMF�$PTU�%BUB�	���TBGF�SPPN�QSPKFDUT
 

4BGF�SPPN�TJ[FT�QSPQPTFE .BY���������TG� 
.JO�������TG� 
"WH��������TG 

.PTU�QSPKFDUT�BTTPDJBUFE�XJUI�UIF�TVCNJUUBMT�GPS�UIJT�DZDMF�QSPQPTFE�BO� 
FOUJSF�CVJMEJOH�BT�UIF�TBGF�SPPN�	����PG�QSPKFDUT
��*O�NPTU�JOTUBODFT����� 
PG�UIF�VTBCMF�TQBDF�XJUIJO�UIF�QSPQPTFE�QSPUFDUFE�BSFB�XBT�DPOTJEFSFE� 
BWBJMBCMF�GPS�PDDVQBOUT��TFF�$IBQUFS���GPS�BQQSPQSJBUF�PDDVQBOU�MPBET�QFS� 
TRVBSF�GPPU�PG�BWBJMBCMF�TQBDF�� 

3BOHF�PG�TBGF�SPPN�BWFSBHF� 
DPTU�QFS�TRVBSF�GPPU�GPS�QSPKFDUT� 
DPOTJEFSFE�UFDIOJDBMMZ�GFBTJCMF� 
BOE�FGGFDUJWF�GPS�QSPWJEJOH�QSP� 
UFDUJPO 

.BY��������TG� 
.JO�������TG� 
"WH��������TG 

5IFTF�DPTU�àHVSFT�BSF�BT�QSPQPTFE��5IFJS�JODPSQPSBUJPO�IFSF�JT�GPS�JOGPS� 
NBUJPOBM�QVSQPTFT�POMZ��5IFTF�OVNCFST�XFSF�TFQBSBUFMZ�FWBMVBUFE�PO�B� 
QSPKFDU�CZ�QSPKFDU�CBTJT�GPS�DPTU�FGGFDUJWFOFTT�� 

/PUFT� 

���$PTUT�XFSF�CBTFE�PO�TBGF�SPPN�BOE�TIFMUFS�QSPKFDUT�NFFUJOH�UIF�DSJUFSJB�PG�'&."�����	+VMZ�����
� 

���4BGF�SPPN�TJ[FT�GPS�UIF�(FOFSBM�4BGF�3PPN�BOE�4IFMUFS�%BUB�TFDUJPOT�PG�UIF�UBCMF�WBSJFE�GSPN������TRVBSF�GFFU�UP�������TRVBSF� 
GFFU� 

���%BUB�JO�UIJT�UBCMF�BSF�GSPN�TFWFSBM�TPVSDFT�JODMVEJOH�CVU�OPU�MJNJUFE�UP��DPTU�FTUJNBUFT�QSFQBSFE�CZ�EFTJHOFST�BSDIJUFDUT�FOHJOFFST� 
PO�CFIBMG�PG�QSPTQFDUJWF�BOE�BDUVBM�TBGF�SPPN�PXOFST�'&."�BOBMZTFT�'&."�HSBOU�BQQMJDBUJPOT�BOE�TUBUF�BOE�MPDBM�FNFSHFODZ� 
NBOBHFNFOU�BHFODJFT� 

2.3.3 Other Factors Impacting Cost 
5IF�NPTU�DPTU�FGGFDUJWF�NFBOT�PG�DPOTUSVDUJOH�B�TBGF�SPPN�BU�B�TJUF�JT�UP�JODPSQPSBUF�UIF�TBGF� 
SPPN�JOUP�B�OFX�CVJMEJOH�EFTJHO�JO�UIF�JOJUJBM�QMBOOJOH�TUBHF��5IF�DPTU�UP�EFTJHO�BOE�DPOTUSVDU� 
IBSEFOFE�TBGF�SPPN�BSFBT�XJUIJO�OFX�CVJMEJOHT�JT�NVDI�MPXFS�UIBO�UIF�DPTU�PG�SFUSPàU�	J�F�� 
XIFO�UIF�FYJTUJOH�CVJMEJOHT�PS�QPSUJPOT�PG�FYJTUJOH�CVJMEJOHT�OFFE�UP�CF�IBSEFOFE
��'PS�FYBNQMF� 
JO�SFDFOU�'&."�GVOEFE�NJUJHBUJPO�QSPKFDUT�JO�NBOZ�NJEXFTUFSO�BOE�TPVUIFBTUFSO�TUBUFT� 
UIF�DPOTUSVDUJPO�DPTUT�	QFS�TRVBSF�GPPU
�GPS�SFUSPàUUJOH�TBGF�SPPNT�IBWF�CFFO�	BU�B�NJOJNVN
� 
BQQSPYJNBUFMZ����UP����QFSDFOU�IJHIFS�UIBO�DPOTUSVDUJPO�DPTUT�GPS�TBGF�SPPNT�JO�OFX�CVJMEJOHT��*U� 
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JT�JNQPSUBOU�UP�SFNFNCFS�IPXFWFS�UIBU�UIJT�JODSFBTF�JO�DPTU�BQQMJFT�POMZ�UP�B�TNBMM�BSFB�PG�UIF� 
CVJMEJOH�	J�F��UIF�BSFB�CFJOH�IBSEFOFE�BOE�OPU�UIF�FOUJSF�CVJMEJOH
�� 

"MTP�5BCMF�����TIPXT�IPX�UIF�SFMBUJWF�DPTU�QFS�TRVBSF�GPPU�GPS�TBGF�SPPNT�JODMVEFE�BT�B�QBSU�PG�B� 
CVJMEJOH�QSPKFDU�JODSFBTFT�XIFO�MJGF�TBGFUZ�QSPUFDUJPO�JT�QSPWJEFE��'PS�MBSHF�OFX�CVJMEJOH�QSPKFDUT� 
IPXFWFS�UIF�QFSDFOU�JODSFBTF�JO�UIF�PWFSBMM�QSPKFDU�DPTU�JT�RVJUF�TNBMM��'PS�FYBNQMF�NBOZ�TBGF� 
SPPNT�QSPUFDUJOH�����UP�����PDDVQBOUT�CFJOH�DPOTUSVDUFE�BT�QBSU�PG�B�OFX�TDIPPM�IBWF�BEEFE� 
POMZ���UP���QFSDFOU�UP�UIF�UPUBM�QSPKFDU�DPTU�XIFO�UIF�TBGF�SPPN�XBT�JODMVEFE�JO�UIF�EFTJHO� 
QSPDFTT�BU�UIF�CFHJOOJOH�PG�UIF�QSPKFDU�� 

5IF�MFWFM�PG�QSPUFDUJPO�BGGPSEFE�CZ�B�TBGF�SPPN�BMTP�JNQBDUT�UIF�DPTU�PG�UIF�TBGF�SPPN��IPXFWFS� 
UIBU�EPFT�OPU�BMXBZT�NFBO�UIBU�B�TBGF�SPPN�DPOTUSVDUFE�GPS�B�IJHIFS�MFWFM�PG�QSPUFDUJPO�XJMM�DPTU� 
NPSF�UIBO�POF�UIBU�IBT�CFFO�DPOTUSVDUFE�GPS�B�MPXFS�MFWFM�PG�QSPUFDUJPO��5BCMF�����QSPWJEFT�B� 
DPNQBSJTPO�PG�EJGGFSFOU�MFWFMT�PG�QSPUFDUJPO�PGGFSFE�CZ�'&."�TBGF�SPPNT�BOE�TIFMUFST�EFTJHOFE� 
BOE�DPOTUSVDUFE�UP�PUIFS�DSJUFSJB�PS�DPEF�SFRVJSFNFOUT��'PS�FYBNQMF�B�TJNQMJàFE�EFTJHO�GPS� 
B�TJOHMF�VTF�UPSOBEP�DPNNVOJUZ�TBGF�SPPN�NBZ�DPTU�MFTT�UIBO�B�MBSHF�NVMUJ�VTF�IVSSJDBOF� 
DPNNVOJUZ�TBGF�SPPN�UIBU�IBT�NVMUJQMF�VTFT�BOE�B�MPOH�TQBO�SPPG�TZTUFN��4JNJMBSMZ�DPOTUSVDUJOH� 
B�TIFMUFS�PS�TBGF�SPPN�UP�DPNQMZ�XJUI�*$$�����áPPE�DSJUFSJB�JO�B�7�[POF�NBZ�DPTU�VQXBSET�PG���� 
QFSDFOU�NPSF�	QFS�TRVBSF�GPPU�PG�UIF�FOUJSF�QSPKFDU�DPTU
�UIBO�UIF�TBNF�TBGF�SPPN�DPOTUSVDUFE�UP� 
NFFU�UIF�'&."�����DPNNVOJUZ�TBGF�SPPN�áPPE�EFTJHO�DSJUFSJB�UIBU�EPFT�OPU�QFSNJU�TBGF�SPPN� 
DPOTUSVDUJPO�JO�7�[POFT��"MUIPVHI�B�IJHIFS�MFWFM�PG�QSPUFDUJPO�JT�QSPWJEFE�CZ�UIF�'&."�DPNQMJBOU� 
TBGF�SPPN�CFDBVTF�JU�IBT�CFFO�SFNPWFE�GSPN�UIF�WFMPDJUZ�[POF�UIF�FMFWBUJPO�PG�UIF�TIFMUFS�UP�UIF� 
*$$�DSJUFSJB�	XIJDI�BMMPXT�QMBDFNFOU�JO�UIF�7�[POF
�SFTVMUT�JO�B�NPSF�FYQFOTJWF�TPMVUJPO�CFDBVTF� 
PG�UIF�FMFWBUFE�GPVOEBUJPO�SFRVJSFE�FWFO�UIPVHI�UIF�IB[BSE�JT�TUJMM�QSFTFOU� 

5BCMF�����TIPXT�SFMBUJWF�JODSFNFOUBM�DPTU�JODSFBTFT�GPS�DPOTUSVDUJOH�TBGF�SPPNT�UP�'&."����� 
DSJUFSJB�JO�DPNQBSJTPO�UP�CVJMEJOH�DPEF�SFRVJSFE�DPOTUSVDUJPO�FWFO�JO�IVSSJDBOF�QSPOF�SFHJPOT� 
XIFSF�UIF�EFTJHO�PG�CVJMEJOHT�JT�NPSF�SPCVTU��*O�UIFTF�DBTFT�CVJMEJOHT�TVDI�BT�DSJUJDBM�PS� 
FTTFOUJBM�GBDJMJUJFT�DPOTUSVDUFE�JO�DPBTUBM�BSFBT�DBMMFE�iXJOE�CPSOF�EFCSJT�SFHJPOTu�BSF�SFRVJSFE� 
UP�CF�EFTJHOFE�BOE�DPOTUSVDUFE�UP�SFTJTU�XJOE�TQFFET�VQ�UP�����UP�����NQI�	��TFDPOE�HVTU
�BOE� 
BMTP�IBWF�EFCSJT�JNQBDU�SFTJTUBODF�GPS�B���MC�NJTTJMF�USBWFMJOH�BU����NQI��5IJT�JNQSPWFE�MFWFM�PG� 
QSPUFDUJPO�JT�SFRVJSFE�GPS�UIFTF�BSFBT�CZ�UIF�CVJMEJOH�DPEF�UP�SFEVDF�EBNBHF�UP�UIFTF�GBDJMJUJFT�CZ� 
LOPXO�IB[BSET��IPXFWFS�UIFZ�EP�OPU�QSPWJEF�B�MFWFM�PG�QSPUFDUJPO�UIBU�DBO�CF�DPOTJEFSFE�OFBS� 
BCTPMVUF�GPS�MJGF�TBGFUZ�PG�PDDVQBOUT�XJUIJO�UIF�CVJMEJOH��'VSUIFS�5BCMF�����QSFTFOUT�EBUB�GSPN� 
SFDFOU�QSPKFDUT�JOEJDBUJOH�UIBU�TBGF�SPPNT�DPOTUSVDUFE�UP�UIF�'&."�����DSJUFSJB�GPS�����NQI�	UP� 
SFTJTU�CPUI�XJOE�QSFTTVSFT�BOE�EFCSJT�JNQBDUT
�XIFSF�UIF�QSPUFDUFE�BSFBT�QSPWJEF�OFBS�BCTPMVUF� 
QSPUFDUJPO�GPS�JUT�PDDVQBOUT�IBWF�CFFO�DPOTUSVDUFE�GPS�BT�MJUUMF�BT���QFSDFOU�NPSF�	PO�B�DPTU�QFS� 
TRVBSF�GPPU�CBTJT
�UIBO�DSJUJDBM�BOE�FTTFOUJBM�GBDJMJUJFT�EFTJHOFE�UP�B�����NQI�CBTJD�XJOE�TQFFE�� 

*OUVJUJWFMZ�JU�NBZ�CF�TUBUFE�UIBU�XIFO�UXP�TBGF�SPPNT�BSF�DPOTUSVDUFE�PG�UIF�TBNF�NBUFSJBMT�CVU� 
POF�JT�EFTJHOFE�UP�UIF�MFWFM�PG�QSPUFDUJPO�CFJOH�PGGFSFE�CZ�B�'&."�����UPSOBEP�DPNNVOJUZ�TBGF� 
SPPN�XIJMF�UIF�TFDPOE�JT�EFTJHOFE�UP�UIF�MFWFM�PG�QSPUFDUJPO�PGGFSFE�CZ�B�'&."�����IVSSJDBOF� 
DPNNVOJUZ�TBGF�SPPN�	XIFSF�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�BOE�UIF�EFTJHO�NJTTJMF�JNQBDU� 
JT�CBTFE�PO�B�TNBMMFS�BOE�TMPXFS�NJTTJMF
�UIF�DPTU�PG�UIF�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�NBZ� 
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CF�FWFO�DMPTFS�UP�UIBU�PG�UIF�DSJUJDBM�GBDJMJUZ�EFTJHOFE�UP�SFTJTU�����NQI�	BOE�BTTPDJBUFE�EFCSJT� 
JNQBDUT
�QFS�"4$&�������5IJT�JT�CBTFE�PO�UIF�BTTVNQUJPO�UIBU�TNBMMFS�RVBOUJUJFT�PG�UIF�CVJMEJOH� 
NBUFSJBMT�BSF�SFRVJSFE�BOE�UIVT�UIF�TBGF�SPPN�XJMM�DPTU�MFTT��5IF�TBNF�NBZ�CF�TBJE�XIFO� 
DPNQBSJOH�EJGGFSFODFT�JO�DPTUT�BTTPDJBUFE�XJUI�UIF�MFWFM�PG�QSPUFDUJPO�PGGFSFE�CZ�B�'&."����� 
TBGF�SPPN�BOE�BO�*$$�����TIFMUFS�	GPS�FJUIFS�IB[BSE�PS�GPS�UIF�DPNCJOFE�UPSOBEP�BOE�IVSSJDBOF� 
IB[BSET
�DPOTUSVDUFE�PG�UIF�TBNF�NBUFSJBMT��#VU�TVDI�B�DPNQBSJTPO�OFFET�UP�CF�DPNQMFUFE� 
DBSFGVMMZ��'BDUPST�TVDI�BT�TJOHMF�VTF�WFSTVT�NVMUJ�VTF�TIFMUFST�PS�TBGF�SPPNT�BOE�PQUJPOBM� 
GFBUVSFT�UIBU�SFTVMU�GSPN�UIF�TFMFDUJPO�PG�B�NVMUJ�VTF�TBGF�SPPN�	TVDI�BT�UBMMFS�XBMMT�NPSF� 
XJOEPXT�NPSF�EPPST�FHSFTT�QPJOUT�FUD�
�NVTU�CF�JEFOUJàFE�XIFO�DPNQBSJOH�UIF�DPTU�FTUJNBUFT� 
GPS�UXP�QSPUFDUFE�BSFBT�EFTJHOFE�UP�EJGGFSFOU�DSJUFSJB��/P�UXP�TBGF�SPPNT�PS�TIFMUFST�XFSF�BCMF� 
UP�CF�JEFOUJàFE�XJUI�NBUDIJOH�CVJMEJOH�NBUFSJBMT�BOE�EFTJHO�BTTVNQUJPOT�UIVT�TQFDJàD�DPTU� 
DPNQBSJTPOT�DPVME�OPU�CF�NBEF�BU�UIF�UJNF�UIJT�QVCMJDBUJPO�XBT�QSFQBSFE� 

#PUI�UIF�OFX�'&."�����IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�EFTJHO�DSJUFSJB�QSFTFOUFE�JO�$IBQUFS� 
��BOE�UIF�OFX�*$$�����IVSSJDBOF�DPNNVOJUZ�TIFMUFS�DSJUFSJB�TQFDJGZ�OFX�XJOE�TQFFE�SBOHFT� 
BOE�OFX�EFCSJT�JNQBDU�SFTJTUBODF�DSJUFSJB��#FDBVTF�UIFTF�DSJUFSJB�BSF�OFX�OP�QSPEVDUT�PUIFS� 
UIBO�UIPTF�UIBU�TBUJTGZ�UIF�FYJTUJOH�'&."�����MJGF�TBGFUZ�DSJUFSJB�	����NQI�BOE�B����MC��Y��CPBSE� 
NJTTJMF�USBWFMJOH�BU�����NQI
�BSF�BWBJMBCMF�JO�UIF�NBSLFU�GPS�B�OVNCFS�PG�UIF�DPNQPOFOUT��5IVT� 
TQFDJàD�XBMM�TZTUFNT�PQFOJOH�QSPUFDUJPO�EFWJDFT�BOE�TZTUFNT�BOE�HMB[JOH�PS�HMB[JOH�QSPUFDUJPO� 
TZTUFNT�UIBU�TBUJTGZ�UIF�OFX�DSJUFSJB�EP�OPU�ZFU�FYJTU��4JODF�OP�QSPEVDUT�IBWF�CFFO�EFWFMPQFE�BU� 
UIJT�UJNF�OP�DPTU�DPNQBSJTPOT�DBO�CF�NBEF�� 

%FQFOEJOH�VQPO�UIF�iGFBUVSFTu�JODMVEFE�JO�UIF�EFTJHO�PG�B�TBGF�SPPN�PS�TIFMUFS�BSHVNFOUT�NBZ� 
CF�NBEF�UIBU�B�DPNCJOFE�IB[BSE�TBGF�SPPN�DBO�MJLFMZ�CF�DPOTUSVDUFE�GPS�OFBSMZ�UIF�TBNF�DPTU� 
BT�B�IVSSJDBOF�TQFDJàD�IB[BSE�TBGF�SPPN�	EFQFOEJOH�VQPO�TJ[F�OVNCFS�PG�PQFOJOHT�CVJMEJOH� 
NBUFSJBMT�TFMFDUFE�FUD�
�CVU�JU�JT�EJGàDVMU�UP�RVBOUJGZ�GPS�NBOZ�PG�UIF�SFBTPOT�EJTDVTTFE�BCPWF��"T� 
TVDI�JU�JT�BMTP�EJGàDVMU�UP�TUBUF�PS�QSPWF�UIBU�B�IVSSJDBOF�TQFDJàD�TBGF�SPPN�XJMM�DPTU�TJHOJàDBOUMZ� 
MFTT�UP�DPOTUSVDU�UIBO�B�DPNCJOFE�IB[BSE�TBGF�SPPN�XJUI�NJOJNBM�EPPST�BOE�PQFOJOHT��"U�UIJT� 
UJNF�UIF�QFSDFOU�DPTU�EJGGFSFODF�CFUXFFO�B�'&."�����IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�BOE� 
B�'&."�����DPNCJOFE�UPSOBEP�BOE�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�DBOOPU�CF�TQFDJàDBMMZ� 
QSPWJEFE�CVU�JT�BTTVNFE�UP�CF�MFTT�UIBO���QFSDFOU��5IJT�TUBUFNFOU�JT�CBTFE�PO�UIF�QSPKFDU�EBUB� 
JO�5BCMF�����UIBU�TIPXFE�DPTU�QFS�TRVBSF�GPPU�JODSFBTFT�BT�TNBMM�BT���UP���QFSDFOU�UP�JNQSPWF� 
CVJMEJOH�XJOE�SFTJTUBODF�GSPN�UIF�MFWFM�PG�B�DSJUJDBM�GBDJMJUZ�DPOTUSVDUFE�UP�UIF�CVJMEJOH�DPEF�JO�B� 
IVSSJDBOF�QSPOF�SFHJPO�XJUI�����NQI�EFTJHO�XJOE�TQFFE�DSJUFSJB�BOE�UIF�����NQI�TBGF�SPPN� 
EFTJHO�XJOE�TQFFE�DSJUFSJB�QSFTFOUFE�JO�$IBQUFS����*U�XPVME�GPMMPX�UIBU�UP�SFEVDF�UIF�EFTJHO� 
QBSBNFUFST�UP�B�TMJHIUMZ�MPXFS�XJOE�TQFFE�	����UP�����NQI
�BOE�UP�SFEVDF�UIF�EFCSJT�JNQBDU� 
SFTJTUBODF�SFRVJSFNFOUT�GPS�UIF�MJHIUFS�NJTTJMF�PG�UIF�'&."�����IVSSJDBOF�TBGF�SPPN�DSJUFSJB� 
CFDBVTF�UIF�NBHOJUVEF�PG�UIF�EFTJHO�DSJUFSJB�JT�OPU�BT�TJHOJàDBOU�BT�UP�ESPQ�CBDL�UP�DPEF�MFWFM� 
SFRVJSFNFOUT�UIF�DPTU�JNQBDU�XPVME�BMTP�OPU�CF�BT�ESBNBUJD� 

4JNJMBSMZ�UIF�DPTU�EJGGFSFODFT�CFUXFFO�B�'&."�����TBGF�SPPN�BOE�BO�*$$�����TIFMUFS�DBOOPU� 
CF�RVBOUJàFE�BU�UIJT�UJNF��&WFO�UIPVHI�UIF�EJGGFSFODFT�JO�EFTJHO�DSJUFSJB�FYJTU�'&."�DSJUFSJB�BSF� 
NPTUMZ�FRVJWBMFOU�UP�PS�TMJHIUMZ�NPSF�SFTUSJDUJWF�UIBO�UIF�*$$�����SFRVJSFNFOUT��5IF�XJOE�TQFFET� 
BSF�UIF�TBNF�BOE�UIF�NJTTJMFT�BSF�UIF�TBNF��5IF�TNBMM�EJGGFSFODFT�JO�EFTJHO�QBSBNFUFST�BOE� 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS ���� 



  

 

2 PROTECTION OBJECTIVES SECOND EDITION 

NJTTJMF�JNQBDU�TQFFET�	GPS�'&."�IVSSJDBOF�TBGF�SPPNT�WFSTVT�UIF�*$$�����TIFMUFST
�BSF�MFTT�JO� 
NBHOJUVEF�UIBO�UIF�EFTJHO�QBSBNFUFST�GPS�FTTFOUJBM�GBDJMJUJFT�UIBU�BSF�DPOTUSVDUFE�BU�QSPUFDUJPO� 
MFWFMT�CBTFE�PO�����NQI���TFDPOE�HVTU�BU�DPTUT�PG���UP���QFSDFOU�MFTT�UIBO�UIF�DPTUT�BTTPDJBUFE� 
XJUI�B�'&."�����TBGF�SPPN��"T�TVDI�UIF�DPTU�EJGGFSFOUJBM�UP�DPOTUSVDU�BO�*$$�����TIFMUFS�TIPVME� 
CF�CFUXFFO�UIFTF�UXP�DPTUT�TJODF�UIF�EFTJHO�DSJUFSJB�SFRVJSFE�GPS�DPNQMJBODF�BSF�CFUXFFO�UIF� 
'&."�����BOE�UIF�FTTFOUJBM�GBDJMJUZ�DSJUFSJB�PG�UIF�CVJMEJOH�DPEF� 

2.3.4 Additional Factors to Consider When Constructing a Safe Room 

"�OVNCFS�PG�GBDUPST�DBO�JOáVFODF�UIF�EFDJTJPO�NBLJOH�QSPDFTT�JO�BEEJUJPO�UP�DPTU�DPOTJEFSBUJPOT�� 
5IF�QPUFOUJBM�GPS�EFBUI�PS�JOKVSZ�NBZ�CF�B�TVGàDJFOU�SFBTPO�UP�CVJME�B�TBGF�SPPN�BU�B�HJWFO� 
CVJMEJOH�TJUF��5IF�CFOFàU�DPTU�SBUJP�PG�DPOTUSVDUJOH�B�TBGF�SPPN�EJTDVTTFE�JO�4FDUJPO�����NBZ�CF�B� 
DPOUSJCVUJOH�GBDUPS�PS�B�SFRVJSFNFOU�PG�UIF�TBGF�SPPN�EFTJHO�QSPDFTT�EFQFOEJOH�VQPO�UIF�GVOEJOH� 
TPVSDF��)PXFWFS�BEEJUJPOBM�GBDUPST�NBZ�CF�JOWPMWFE�JO�UIF�EFDJTJPO�NBLJOH�QSPDFTT� 

O� %P�UIF�SFTJEFOUT�GFFM�TBGF�XJUIPVU�B�TBGF�SPPN 

O� %PFT�B�CVTJOFTT�XBOU�UP�QSPWJEF�UIF�QSPUFDUJPO�GPS�JUT�XPSLFST 

O� %PFT�B�TBGF�SPPN�BMMPX�GPS�GBTUFS�CVTJOFTT�SFDPWFSZ�BGUFS�BO�FYUSFNF�XJOE�FWFOU 

O� *T�UIF�CVJMEJOH�JO�RVFTUJPO�B�HPWFSONFOU�PXOFE�CVJMEJOH�UIBU�JT�SFRVJSFE�UP�IBWF�B�TBGF� 
SPPN 

O� %P�[POJOH�PSEJOBODFT�SFRVJSF�JU 

O� "SF�UIFSF�JOTVSBODF�CFOFàUT 

2.4 Benefit-Cost Analysis 
#FOFàU�DPTU�BOBMZTJT�	#$"
�JT�B�NFUIPE�VTFE�UP�EFUFSNJOF�UIF�DPTU�FGGFDUJWFOFTT�PG�QSPQPTFE� 
QSPKFDUT��'&."�SFHVMBUJPOT�SFRVJSF�NJUJHBUJPO�QSPKFDUT�GVOEFE�VOEFS�)B[BSE�.JUJHBUJPO�"TTJTUBODF� 
	)."
�QSPHSBNT�UP�IBWF�CFOFàUT�	BWPJEFE�MPTTFT
�UIBU�FYDFFE�DPTUT�VTVBMMZ�FYQSFTTFE�BT�B� 
CFOFàU�DPTU�SBUJP�	#$3
�HSFBUFS�UIBO����� 

5IF�+VMZ������&EJUJPO�PG�'&."�����%FTJHO�BOE�$POTUSVDUJPO�(VJEBODF�GPS�$PNNVOJUZ�4IFMUFST� 
JODMVEFE�#$"�TPGUXBSF�GPS�UPSOBEP�BOE�IVSSJDBOF�TIFMUFST�XIJDI�XJMM�CF�SFGFSSFE�UP�CFMPX�BT�UIF� 
iFYJTUJOH�TIFMUFS�#$"�TPGUXBSF�u�5IJT�TPGUXBSF�GPDVTFE�FYDMVTJWFMZ�PO�UIF�SFEVDUJPO�PG�JOKVSJFT� 
BOE�EFBUIT�	MJGF�TBGFUZ�CFOFàUT
�GSPN�TIFMUFST�BT�UIF�CBTJT�GPS�CFOFàUT��#FHJOOJOH�JO������JO� 
QBSBMMFM�XJUI�SFWJTJPOT�UP�'&."�����'&."�VOEFSUPPL�UP�SFEFTJHO�BMM�#$"�TPGUXBSF�BTTPDJBUFE� 
XJUI�UIFJS�NJUJHBUJPO�HSBOU�QSPHSBNT�GPS�áPPE�FBSUIRVBLF�IVSSJDBOF�BOE�UPSOBEP�IB[BSET��"T�UIF� 
OFX�5PSOBEP�4BGF�3PPN�#$"�BOE�)VSSJDBOF�4BGF�3PPN�#$"�TPGUXBSF�BSF�àOBMJ[FE�UIFZ�XJMM�CF� 
VTFE�JO�QMBDF�PG�UIF�FYJTUJOH�TIFMUFS�#$"�TPGUXBSF��5IF�OFX�5PSOBEP�4BGF�3PPN�#$"�TPGUXBSF� 
XJMM�CF�JODMVEFE�JO�SFMFBTF�����PG�UIF�OFX�#FOFàU�$PTU�"OBMZTJT�TPGUXBSF�XJUI�BO�BOUJDJQBUFE� 
SFMFBTF�EBUF�PG�GBMM�������5IF�)VSSJDBOF�4BGF�3PPN�#$"�TPGUXBSF�SFRVJSFT�NPSF�FYUFOTJWF� 
SFWJTJPOT�BOE�JT�QMBOOFE�UP�CF�JODMVEFE�JO�SFMFBTF�����PG�UIF�#FOFàU�$PTU�"OBMZTJT�TPGUXBSF�XJUI� 
BO�BOUJDJQBUFE�SFMFBTF�JO�������$PQJFT�PG�UIF�FYJTUJOH�BOE�OFX�#$"�TPGUXBSF�BOE�JOGPSNBUJPO�PO� 
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UIF�àOBM�SFMFBTFT�PG�UIF�OFX�TPGUXBSF�DBO�CF�GPVOE�BU�UIF�'&."�#$"�XFCTJUF�http://www.fema. 
gov/government/grant/bca.shtm�� 

2.4.1 Existing Shelter BCA Software 
5IF�FYJTUJOH�TIFMUFS�#$"�TPGUXBSF�XBT�EFTJHOFE�CBTFE�PO�UIF�QSFTVNFE�OFFE�UP�QSPWJEF� 
DPNNVOJUZ�TBGF�SPPNT�UIBU�XFSF�FJUIFS�SFUSPàUT�PG�FYJTUJOH�TUSVDUVSFT�TVDI�BT�TDIPPMT�PS�SFUSPàUT� 
PG�EFTJHOT�GPS�OFX�TUSVDUVSFT�	�F�H��BEEJOH�B�IBSEFOFE�IBMMXBZ�UP�UIF�EFTJHO�PG�B�OFX�UPXO� 
IBMM
��'JHVSF�����JT�B�áPXDIBSU�PG�UIF�FYJTUJOH�CFOFàU�DPTU�NPEFM��5IF�QSPKFDU�DPTUT�UP�CF�JOQVUUFE� 
TIPVME�CF�CBTFE�PO�UIF�DPTUT�PG�CVJMEJOH�DPOTUSVDUJPO�BOE�BOZ�BEEJUJPOBM�NBJOUFOBODF�DPTUT� 
JODVSSFE�CZ�UIF�QSPKFDU��#FOFàUT�PS�BWPJEFE�EBNBHFT�BSF�CBTFE�PO�UIF�SFEVDUJPO�PG�DBTVBMUJFT� 
	JOKVSJFT�BOE�EFBUIT
�SFTVMUJOH�GSPN�UIF�DPOTUSVDUJPO�PG�UIF�QSPQPTFE�TIFMUFS��5IF�GPVS�NBJO� 
GBDUPST�VTFE�UP�DBMDVMBUF�UIFTF�CFOFàUT�BSF� 

O� -PTTFT�BTTPDJBUFE�XJUI�JOKVSZ�PS�EFBUI 

O� 4BGF�SPPN�PDDVQBODZ 

O� 1SPCBCJMJUZ�PG�JOKVSZ�BOE�EFBUI�EVF�UP�UPSOBEP�PS�IVSSJDBOF�XJOET 

O� 1SPCBCJMJUZ�PG�UPSOBEP�PS�IVSSJDBOF�XJOE�FWFOUT 

0SJHJOBM�EFGBVMU�MPTT�WBMVFT�BSF�CBTFE�PO�WBMVFT�GSPN�UIF�����T�VTFE�CZ�UIF�'FEFSBM�"WJBUJPO� 
"ENJOJTUSBUJPO�	'""
�GPS�JOTVSBODF�QVSQPTFT��5IFTF�EFGBVMUT�JODMVEF�B�TJOHMF�JOKVSZ�MFWFM� 
FTUJNBUFE�UP�DPTU��������QFS�QFSTPO�BOE�B�EFBUI�JT�FTUJNBUFE�BT����������QFS�QFSTPO��4BGF� 
SPPN�PDDVQBODZ�JT�CBTFE�PO�BWFSBHF�IPVSMZ�PDDVQBODZ�DPVOUT�UISPVHIPVU�B����IPVS�QFSJPE��5IF� 
TPGUXBSF�XBT�EFWFMPQFE�XJUI�UIF�BTTVNQUJPO�UIBU�UIFTF�PDDVQBOUT�XPVME�POMZ�JODMVEF�UIF�QFPQMF� 
XIP�XPVME�IBWF�BMSFBEZ�CFFO�JO�UIF�TUSVDUVSF�XIJDI�FMJNJOBUFT�UIF�DPOTJEFSBUJPO�PG�JTTVFT�TVDI� 
BT�XBSOJOH�SFTQPOTF�UJNF�BOE�USBWFM�UJNF�UP�UIF�TBGF�SPPN��5IFTF�WBMVFT�BSF�FOUFSFE�CZ�UIF� 
VTFS� 

5IF�QSPCBCJMJUZ�PG�BO�JOKVSZ�PS�EFBUI� 
JT�SFQSFTFOUFE�CZ�DBTVBMUZ�SBUF�UBCMFT� 
HJWJOH�FTUJNBUFE�EFBUI�BOE�JOKVSZ� 
QFSDFOUBHFT�GPS�àWF�CVJMEJOH�UZQFT� 
XJUI�UXP�XJOEPX�DPWFSJOH�DBUFHPSJFT
� 
PWFS�OJOF�XJOE�TQFFE�SBOHFT��#VJMEJOH� 
UZQFT�SFQSFTFOU�CFGPSF�NJUJHBUJPO�	QSF� 
TBGF�SPPN
�DPOEJUJPOT��5P�SFQSFTFOU� 
UIF�TBGF�SPPN�UIF�CFGPSF�NJUJHBUJPO� 
EFBUI�BOE�JOKVSZ�WBMVFT�BSF�SFEVDFE� 
CZ�B�DFSUBJO�QFSDFOUBHF�CBTFE�PO� 
TBGF�SPPN�EFTJHO��5IFTF�UBCMFT�XFSF� Figure 2-3.  Flowchart for the existing benefit-cost model 
EFWFMPQFE�CZ�'&."�UPSOBEP�FYQFSUT� 
BOE�DPOTVMUBOUT�PO�UIF�CBTJT�PG� 
QSPGFTTJPOBM�FYQFSJFODF�BOE�KVEHNFOU� 
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5IF�QSPCBCJMJUZ�PG�B�UPSOBEP�IJUUJOH�B�TBGF�SPPN�JT�CBTFE�PO�UIF�/0""�4UPSN�1SFEJDUJPO� 
$FOUFS�T�)JTUPSJDBM�5PSOBEP�%BUB�"SDIJWF�GSPN������������$PVOUZ�CBTFE�UPSOBEP�TUBUJTUJDT�XFSF� 
DBMDVMBUFE�EJSFDUMZ�GSPN�UIJT�BSDIJWF�GPS�'VKJUB�	'
�BOE�OPX�&OIBODFE�'VKJUB�	&'
�DMBTT�UJNF�PG� 
EBZ�BOE�UPSOBEP�MFOHUI�BOE�XJEUI��#FDBVTF�UPSOBEP�PDDVSSFODF�JT�JOGSFRVFOU�GPS�DFSUBJO�'VKJUB� 
DMBTTFT�FTQFDJBMMZ�'��	BOE�&'�
�BOE�HSFBUFS�UIF�DVSSFOU�TPGUXBSF�VTFE�B�HFPHSBQIJD�JOGPSNBUJPO� 
TZTUFN�	(*4
�CBTFE�BQQSPBDI�UIBU�IBT�UIF�VTFS�TFMFDU�B�SFHJPO�PG�DPVOUJFT�TVSSPVOEJOH�UIF� 
DPVOUZ�PG�UIF�TBGF�SPPN�VOUJM�B�TJHOJàDBOU�OVNCFS�PG�UPSOBEPFT�IBT�CFFO�SFBDIFE��1SPCBCJMJUZ�PG� 
UPSOBEP�PDDVSSFODF�JT�UIFO�DBMDVMBUFE�GPS�UIJT�SFHJPO�PG�DPVOUJFT�CBTFE�PO�/0""�EBUB�BOE�UIF� 
TIFMUFS�GPPUQSJOU�BSFB��5IF�QSPCBCJMJUZ�PG�IVSSJDBOF�FWFOUT�JT�CBTFE�PO�UIF�"4$&������NBQ�PG���� 
ZFBS�.3*�XJOE�TQFFET�BOE�BEKVTUNFOU�FRVBUJPOT�GPS�PUIFS�SFDVSSFODF�JOUFSWBMT�DPNQBSFE�BHBJOTU� 
NBYJNVN�BOUJDJQBUFE�XJOE�TQFFET�GSPN�TUPSNT��� 

5IF�àOBM�CFOFàU�DBMDVMBUJPO�DPNQBSFT�UIF�CFGPSF��BOE�BGUFS�NJUJHBUJPO�FYQFDUFE�EFBUIT�BOE� 
JOKVSJFT��5IJT�DBMDVMBUJPO�JT�QFSGPSNFE�TFQBSBUFMZ�GPS�UPSOBEPFT�BOE�IVSSJDBOFT�BOE�UIFO�BEEFE� 
GPS�UIF�UPUBM�CFOFàUT� 

2.4.2  New Tornado Safe Room BCA Software 
5IF�VTF�PG�UIF�FYJTUJOH�TIFMUFS�#$"�TPGUXBSF�GPS�HSBOU�QSPHSBNT�MJLF�1%.�IBT�IJHIMJHIUFE�B� 
OVNCFS�PG�JTTVFT��5IF�/FX�5PSOBEP�4BGF�3PPN�#$"�TPGUXBSF�BEESFTTFT�NBOZ�PG�UIFTF�JTTVFT� 
BOE�BMMPXT�VTFST�UP�DIPPTF�CFUXFFO�UIF�GPMMPXJOH�TBGF�SPPN�QSPKFDUT� 

O� /FX�WT��SFUSPàU�TBGF�SPPN 

O� 4UBOE�BMPOF�WT��JOUFSOBM�TBGF�SPPN 

O� $PNNVOJUZ�WT��SFTJEFOUJBM�TBGF�SPPN 

5IF�CFOFàUT�	MPTTFT�BWPJEFE
�BSF�DBMDVMBUFE�BT�B�EJGGFSFODF�CFUXFFO�MPTTFT�UIBU�XPVME� 
PDDVS�CFGPSF�UIF�TBGF�SPPN�JT�CVJMU�BOE�UIF�MPTTFT�UIBU�XPVME�PDDVS�BGUFS�UIF�TBGF�SPPN�JT�GVMMZ� 
PQFSBUJPOBM��5IF�MPTTFT�CFGPSF�NJUJHBUJPO�	TBGF�SPPN�DPOTUSVDUJPO
�BSF�EFUFSNJOFE�PO�UIF�CBTJT� 
PG�QPUFOUJBM�EBNBHF�UP�EJGGFSFOU�UZQFT�PG�CVJMEJOHT�XIFSF�QPUFOUJBM�TBGF�SPPN�PDDVQBOUT�XPVME�CF� 
UBLJOH�TIFMUFS�EVSJOH�UIF�TUPSN� 

*O�NBOZ�DBTFT�B�OFX�TBGF�SPPN�FTQFDJBMMZ�B�TUBOE�BMPOF�POF�XJMM�TFSWF�B�QPQVMBUJPO�UIBU�XPVME� 
OPU�OFDFTTBSJMZ�CF�PO�TJUF��5IF�QPUFOUJBM�TBGF�SPPN�PDDVQBOUT�XPVME�OFFE�UP�USBWFM�UP�UIF�TBGF� 
SPPN�GSPN�UIF�TVSSPVOEJOH�BSFB�XJUIJO�UIF�NJOJNVN�BMMPXFE�UJNF�QFSJPE��5IJT�BQQSPBDI�OPX� 
SFRVJSFT�UIF�OFX�NFUIPEPMPHZ�UP�UBLF�JOUP�BDDPVOU�XBSOJOH�SFTQPOTF�UJNFT�BOE�USBWFM�UJNFT�UP� 
UIF�TBGF�SPPN�� 

5IF�GPVS�NBJO�GBDUPST�VTFE�UP�DBMDVMBUF�UIF�CFOFàUT�SFNBJO�UIF�TBNF� 

O� $PTUT�BTTPDJBUFE�XJUI�JOKVSZ�BOE�EFBUI 

O� 4IFMUFS�PDDVQBODZ 

���� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

SECOND EDITION 2 PROTECTION OBJECTIVES 

O� 1SPCBCJMJUZ�PG�JOKVSZ�BOE�EFBUI�EVF�UP�UPSOBEP�XJOET 

O� 1SPCBCJMJUZ�PG�UPSOBEP�XJOE�FWFOUT 

)PXFWFS�UIF�XBZ�UIBU�FBDI�PG�UIFTF�GBDUPST�JT�DBMDVMBUFE�IBT�DIBOHFE��*O������'&."� 
DPOWFOFE�BO�PVUTJEF�QBOFM�PG�CVJMEJOH�QFSGPSNBODF�FYQFSUT�	XJUI�TJHOJàDBOU�LOPXMFEHF�JO� 
UPSOBEP�BOE�IVSSJDBOF�CVJMEJOH�EBNBHF�BTTFTTNFOUT
�BOE�MJGF�TBGFUZ�FYQFSUT�GSPN�DPOTVMUJOH� 
àSNT�SFTFBSDI�PSHBOJ[BUJPOT�BOE�BDBEFNJB��5IJT�FYQFSU�QBOFM�FWBMVBUFE�UIF�FYJTUJOH�NFUIPET� 
GPS�DBMDVMBUJOH�CFOFàUT�BOE�QSPWJEFE�HVJEBODF�PO�VQEBUFE�NFUIPET��5IF�DPTUT�BTTPDJBUFE�XJUI� 
DBTVBMUJFT�BSF�OPX�EJWJEFE�CFUXFFO�UISFF�JOKVSZ�MFWFMT�	TFMG�USFBU�USFBU�BOE�SFMFBTF�IPTQJUBMJ[FE
� 
BOE�EFBUI�CBTFE�PO�VQEBUFE�UBCMFT�GSPN�UIF�'""�	�����EPMMBST
�� 

5IF�PDDVQBODZ�MPBE�JT�DPVOUFE�GPS�UISFF�JOUFSWBMT�EVSJOH�B����IPVS�QFSJPE��EBZ�FWFOJOH�BOE� 
OJHIU��4JODF�UIF�NBKPSJUZ�PG�UIF�QPUFOUJBM�PDDVQBOUT�PG�UIF�DPNNVOJUZ�TBGF�SPPN�XJMM�DPNF�GSPN� 
UIF�TVSSPVOEJOH�BSFBT�UIF�OFX�NFUIPEPMPHZ�BMMPXT�UIF�VTFS�UP�TFMFDU�VQ�UP�UXP�CFGPSF�NJUJHBUJPO� 
TUSVDUVSF�UZQFT�UP�SFQSFTFOU�UIF�MFWFM�PG�SJTL�UP�XIJDI�UIF�QPUFOUJBM�PDDVQBOUT�XPVME�CF�FYQPTFE�JO� 
DPOEJUJPOT�XJUIPVU�B�TBGF�SPPN��5IFTF�UXP�UZQFT�DBO�CF�TFMFDUFE�GSPN�FJHIU�QSF�EFàOFE�TUSVDUVSF� 
UZQFT�QSPWJEFE�JO�UIF�NPEFM�CBTFE�PO�UIF�DBUFHPSJFT�VTFE�JO�UIF�EFWFMPQNFOU�PG�UIF�&OIBODFE� 
'VKJUB�4DBMF��5IF�DBTVBMUZ�SBUFT�GPS�FBDI�EBNBHF�TUBUF�XFSF�EFàOFE�PO�UIF�CBTJT�PG�EBNBHF� 
JOEJDBUPST�BOE�EFHSFF�PG�EBNBHF�UBCMFT�QVCMJTIFE�JO�UIF�&OIBODFE�'VKJUB�4DBMF�SFQPSU�	556� 
����
��� 

5IF�QSPCBCJMJUZ�PG�B�UPSOBEP�TUSJLJOH�B�TBGF�SPPN�JT�TUJMM�CBTFE�PO�/0""�UPSOBEP�IJTUPSJDBM� 
SFDPSET�CVU�FNQMPZT�B�SFHJPOBM�BOBMZTJT�NFUIPE�UP�FMJNJOBUF�UIF�OFFE�GPS�VTFS�TFMFDUFE�SFHJPOT�� 
5PSOBEP�SFDPSET�XJUI�SFDPSEFE�QBUIT�PS�TUBSU�QPJOUT�XFSF�FYQBOEFE�BOE�VQEBUFE�UP�DPWFS�UIF� 
QFSJPE�GSPN������UP�������5IJT�JOGPSNBUJPO�XBT�VTFE�BT�QBSU�PG�B�HFPTQBUJBM�BOBMZTJT�NFUIPE� 
CBTFE�PO�UPSOBEP�QSPCBCJMJUZ�SFTFBSDI�UP�QSPEVDF�UPSOBEP�PDDVSSFODF�NBQT�GPS�FBDI�&OIBODFE� 
'VKJUB�DMBTT��5PSOBEP�QSPCBCJMJUZ�JT�UIFO�DBMDVMBUFE�VTJOH�QVCMJTIFE�BWFSBHF�OBUJPOBM�UPSOBEP� 
MFOHUI�BOE�XJEUI�WBMVFT��8IFO�UIF�VTFS�TFMFDUT�UIF�DPVOUZ�XIFSF�UIF�TBGF�SPPN�XJMM�CF�MPDBUFE� 
UIF�QSF�DBMDVMBUFE�UPSOBEP�QSPCBCJMJUJFT�BSF�BDDFTTFE�GSPN�UIF�TPGUXBSF�EBUBCBTF� 

5IF�CBTJT�GPS�QSPKFDU�DPTUT�	JOJUJBM�QSPKFDU�DPTUT�BOE�NBJOUFOBODF
�IBT�SFNBJOFE�UIF�TBNF�BT�JO� 
UIF�FYJTUJOH�NPEFM��IPXFWFS�OFX�DPTU�FTUJNBUJPO�UPPMT�IBWF�CFFO�EFWFMPQFE��"T�B�SFTVMU�PG�BMM�PG� 
UIFTF�DIBOHFT�BOE�PWFSBMM�DIBOHFT�UP�UIF�#$"�TPGUXBSF�QMBUGPSN�UIF�OFX�5PSOBEP�4BGF�3PPN� 
#$"�QSPWJEFT�BO�VQEBUFE�EFGFOTJCMF�BOE�NPSF�VTFS�GSJFOEMZ�UPPM�UP�DBMDVMBUF�MJGF�TBGFUZ�CFOFàUT� 
GPS�UPSOBEP�TBGF�SPPNT�GPS�CPUI�UIF�DPNNVOJUZ�BOE�SFTJEFOUJBM�VOJUT� 

�� �"�3FDPNNFOEBUJPO�GPS�BO�&OIBODFE�'VKJUB�4DBMF�	&'�4DBMF
 �3FWJTJPO���0DUPCFS������QSFQBSFE�CZ�UIF�8JOE�4DJFODF�BOE�� 
&OHJOFFSJOH�3FTFBSDI�$FOUFS�5FYBT�5FDI�6OJWFSTJUZ� 
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SECOND EDITION 

3 Design Criteria for  
Tornado and Hurricane  

 Safe Rooms 
5IJT�DIBQUFS�QSPWJEFT�UIF�EFTJHO�BOE�QFSGPSNBODF�DSJUFSJB�GPS�UIF�TUSVDUVSBM�TZTUFNT�BOE� 
FOWFMPQF�TZTUFNT�	JODMVEJOH�PQFOJOHT�BOE�QSPUFDUJPO�TZTUFNT�GPS�PQFOJOHT�BOE�XJOEPXT
� 
GPS�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT��5IF�QFSGPSNBODF�DSJUFSJB�JODMVEFT�EFUBJMFE�HVJEBODF� 
PO�EFCSJT�JNQBDU�SFTJTUBODF�DSJUFSJB��0UIFS�FOHJOFFSJOH�GBDUPST�BOE�DPODFQUT�JOWPMWFE�JO�UIF� 
EFTJHO�PG�B�TBGF�SPPN�BSF�BMTP�JEFOUJàFE�JO�UIJT�DIBQUFS�CVU�XJMM�CF�EJTDVTTFE�JO�EFUBJM�JO�MBUFS� 
DIBQUFST��5IJT�DIBQUFS�QSFTFOUT�UIF�JOGPSNBUJPO�JO�UIF�GPMMPXJOH�PSEFS�	BOE�FBDI�TFDUJPO�QSPWJEFT� 
DSPTT�SFGFSFODFT�BT�UP�XIJDI�DSJUFSJB�BSF�UIF�TBNF�PS�EJGGFSFOU�GSPN�UIF�DSJUFSJB�QSFTFOUFE�JO�UIF� 
*$$�����4UPSN�4IFMUFS�4UBOEBSE
� 

O� (FOFSBM�BQQSPBDI�UP�UIF�EFTJHO�PG�TBGF�SPPNT� 

O� -PBE�DPNCJOBUJPOT� 

O� 5PSOBEP�DPNNVOJUZ�TBGF�SPPN�XJOE�EFTJHO�BOE�EFCSJT�JNQBDU�QFSGPSNBODF�DSJUFSJB� 
JODMVEJOH�UIF�5PSOBEP�4BGF�3PPN�%FTJHO�8JOE�4QFFE�.BQ
� 

O� )VSSJDBOF�DPNNVOJUZ�TBGF�SPPN�XJOE�EFTJHO�BOE�EFCSJT�JNQBDU�QFSGPSNBODF�DSJUFSJB� 
JODMVEJOH�UIF�)VSSJDBOF�4BGF�3PPN�%FTJHO�8JOE�4QFFE�.BQ
� 

O� 3FTJEFOUJBM�TBGF�SPPN�XJOE�EFTJHO�BOE�EFCSJT�JNQBDU�QFSGPSNBODF�DSJUFSJB� 

O� (VJEBODF�PO�áPPE�IB[BSE�EFTJHO�DSJUFSJB� 

O� (VJEBODF�PO�QSPEVDU�UFTUJOH�QFSNJUUJOH�DPEF�DPNQMJBODF�QSPGFTTJPOBM�EFTJHO�PWFSTJHIU� 
QFFS�SFWJFX�DPOTUSVDUJPO�EPDVNFOUT�TJHOBHF�MBCFMJOH�BOE�RVBMJUZ�BTTVSBODF�RVBMJUZ� 
DPOUSPM�BOE�TQFDJBM�JOTQFDUJPOT�JTTVFT�BSF�BEESFTTFE�BU�UIF�FOE�PG�UIF�DIBQUFS� 

3.1 General Approach to the Design of Safe Rooms 
5IF�EFTJHO�DSJUFSJB�QSFTFOUFE�JO�UIJT�DIBQUFS�BSF�CBTFE�PO�UIF�CFTU�JOGPSNBUJPO�BWBJMBCMF�BU� 
UIF�UJNF�UIJT�NBOVBM�XBT�QVCMJTIFE�BOE�SFMZ�IFBWJMZ�PO�UIF�*$$�����4UPSN�4IFMUFS�4UBOEBSE�� 
)PXFWFS�'&."�IBT�JEFOUJàFE�B�GFX�EFTJHO�BOE�QFSGPSNBODF�DSJUFSJB�UIBU�BSF�DPOTJTUFOU�XJUI� 
UIF�QSFWJPVT�'&."�HVJEBODF�PO�TBGF�SPPN�EFTJHO�BOE�DPOTUSVDUJPO�UIBU�SFNBJO�NPSF�SFTUSJDUJWF� 
UIBO�TPNF�PG�UIF�SFRVJSFNFOUT�GPVOE�JO�UIF�*$$������$IBQUFST���UP���PG�UIJT�QVCMJDBUJPO�QSPWJEF� 
B�EFUBJMFE�DPNNFOUBSZ�PO�UIFTF�DSJUFSJB�BOE�BSF�JOUFOEFE�UP�QSPWJEF�TVQQMFNFOUBM�HVJEBODF�UP� 
UIF�EFTJHO�QSPGFTTJPOBM�GPS�UIF�TBGF�SPPN�DSJUFSJB�TFU�GPSUI�JO�UIJT�DIBQUFS��5IF�LFZ�EJGGFSFODFT� 
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BGGFDUJOH�EFTJHO�PG�UIF�'&."�TBGF�SPPN�BOE�UIF�*$$�TIFMUFS�CZ�IB[BSE�BOE�DMBTTJàDBUJPO�BSF�BT� 
GPMMPXT� 

O� 5PSOBEP�DPNNVOJUZ�TBGF�SPPNT�QFS�'&."�����	TFF�4FDUJPOT�������������BOE������
� 

O� 4IPVME�CF�EFTJHOFE�GPS�BMM�DBTFT�BT�QBSUJBMMZ�FODMPTFE�CVJMEJOHT�GPS�&YQPTVSF�$ 

O� 4IPVME�CF�TJUFE�PVU�PG�TQFDJàD�áPPE�IB[BSE�BSFBT�BOE�EFTJHOFE�UP�UIF�áPPE� 
EFTJHO�DSJUFSJB�PG�UIJT�DIBQUFS 

O� 4IPVME�IBWF�MJGF�TBGFUZ�QSPUFDUJPO�FMFNFOUT�PG�UIF�EFTJHO�QFFS�SFWJFXFE�XIFO� 
TBGF�SPPN�PDDVQBODZ�JT����QFSTPOT�PS�NPSF 

O� )VSSJDBOF�DPNNVOJUZ�TBGF�SPPNT�QFS�'&."�����	TFF�4FDUJPOT�������������BOE������
� 

O� 4IPVME�CF�EFTJHOFE�VTJOH�&YQPTVSF�$�	NBZ�OPU�VTF�&YQPTVSF�#�BT�XJUI�*$$����
 

O� 4IPVME�CF�EFTJHOFE�BT�QBSUJBMMZ�FODMPTFE�CVJMEJOHT�	UP�BDDPVOU�GPS�VODPOUSPMMFE� 
PQFOJOHT�PG�EPPST�BOE�XJOEPXT
 

O� 4IPVME�CF�EFTJHOFE�UP�SFTJTU�UIF���MC��Y��XPPE�CPBSE�NJTTJMF�USBWFMJOH�IPSJ[POUBMMZ� 
BU�����Y�IVSSJDBOF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�	NBZ�OPU�VTF�����Y�IVSSJDBOF�TBGF� 
SPPN�EFTJHO�XJOE�TQFFE
 

O� 4IPVME�CF�TJUFE�PVU�PG�TQFDJàD�áPPE�IB[BSE�BSFBT�BOE�EFTJHOFE�UP�UIF�áPPE� 
EFTJHO�DSJUFSJB�PG�UIJT�DIBQUFS 

O� 4IPVME�IBWF�MJGF�TBGFUZ�QSPUFDUJPO�FMFNFOUT�PG�UIF�EFTJHO�QFFS�SFWJFXFE�XIFO� 
TBGF�SPPN�PDDVQBODZ�JT����QFSTPOT�PS�NPSF 

O� 3FTJEFOUJBM�TBGF�SPPNT�QFS�'&."���������	TFF�4FDUJPOT�������������BOE������
�
 

O� 4IPVME�CF�EFTJHOFE�VTJOH�����NQI�BT�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE
 

O� 4IPVME�CF�EFTJHOFE�UP�SFTJTU�UIF����MC��Y��XPPE�CPBSE�NJTTJMF�USBWFMJOH�
 
IPSJ[POUBMMZ�BU�����NQI�BOE�WFSUJDBMMZ�BU����NQI 

O� 4IPVME�CF�TJUFE�PVU�PG�TQFDJàD�áPPE� 
IB[BSE�BSFBT�BOE�EFTJHOFE�UP�UIF�áPPE� 
EFTJHO�DSJUFSJB�PG�UIJT�DIBQUFS 

5IF�EFTJHO�PG�B�TBGF�SPPN�UP�SFTJTU�XJOE�MPBET�SFMJFT� 
PO�UIF�BQQSPBDI�UP�XJOE�MPBE�EFUFSNJOBUJPO�UBLFO� 
JO�"4$&������$IBQUFS���4FDUJPO�����.FUIPE���m� 
"OBMZUJDBM�1SPDFEVSF��5IF�*OUFSOBUJPOBM�#VJMEJOH�$PEF� 
*#$
������BOE�*OUFSOBUJPOBM�3FTJEFOUJBM�$PEF�	*3$
� 
�����BMTP�SFGFSFODF�"4$&������GPS�EFUFSNJOJOH�XJOE� 
MPBET��'PS�DPOTJTUFODZ�UIF�EFTJHOFS�NBZ�XJTI�UP�VTF� 
"4$&������UP�EFUFSNJOF�PUIFS�MPBET�TVDI�BT�EFBE� 
MJWF�TFJTNJD�áPPE�BOE�TOPX�MPBET�UIBU�NBZ�BDU�PO� 
UIF�TBGF�SPPN��/PUF��5IF�*$$�����QSPWJEFT�SBJO�BOE� 

ICC-500
 
CROSS-REFERENCE
 

"T�QBSU�PG�UIF�*$$�����SBJO�BOE�SPPG� 
MJWF�MPBET�GPS�TBGF�SPPN�EFTJHOT� 
BSF�EJGGFSFOU�BOE�IJHIFS�UIBO�BT� 
QSFTDSJCFE�CZ�"4$&������BOE�UIF� 
*#$�BOE�*3$� 
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SPPG�MJWF�MPBET�GPS�TBGF�SPPN�EFTJHO�UIBU�BSF�BCPWF�UIF�SFRVJSFNFOUT�PG�"4$&������BOE�UIF�*#$�� 
8JOE�MPBET�TIPVME�CF�DPNCJOFE�XJUI�UIF�HSBWJUZ�MPBET�BOE�UIF�DPEF�QSFTDSJCFE�MPBET�BDUJOH�PO� 
UIF�TBGF�SPPN�JO�MPBE�DPNCJOBUJPOT�QSFTFOUFE�JO�4FDUJPOT�������BOE��������8IFO�XJOE�MPBET�BSF� 
DPOTJEFSFE�JO�UIF�EFTJHO�PG�B�CVJMEJOH�MBUFSBM�BOE�VQMJGU�MPBET�NVTU�CF�QSPQFSMZ�BQQMJFE�UP�UIF� 
CVJMEJOH�FMFNFOUT�BMPOH�XJUI�BMM�PUIFS�MPBET� 

5IF�'&."�TBGF�SPPN�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB�BSF�QSFTFOUFE�JO�UIJT�DIBQUFS�XJUIPVU� 
EFUBJMFE�EJTDVTTJPO�PS�HVJEBODF��5IF�SFNBJOJOH�DIBQUFST�PG�UIJT�QVCMJDBUJPO�QSPWJEF�CPUI� 
EJTDVTTJPO�BOE�HVJEBODF�PO�UIF�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB�QSFTFOUFE�JO�UIJT�DIBQUFS��5IFTF� 
DSJUFSJB�BSF�CBTFE�PO�DPEFT�BOE�TUBOEBSET�BWBJMBCMF�GPS�BEPQUJPO�CZ�BOZ�KVSJTEJDUJPO��4QFDJàDBMMZ� 
UIF�DSJUFSJB�BSF�CBTFE�PO�UIF�*$$�����"4$&������BOE�"$4&�������BOE�UIF������*#$�BOE�*3$� 
VOMFTT�PUIFSXJTF�OPUFE��'PS�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB�OPU�QSPWJEFE�JO�UIJT�QVCMJDBUJPO�PS�JO� 
UIF�*$$�����UIF������*#$�BOE�*3$�	BT�BQQSPQSJBUF
�TIPVME�CF�VTFE�UP�EFUFSNJOF�UIF�SFRVJSFE� 
DSJUFSJB�UP�DPNQMFUF�UIF�TBGF�SPPN��4IPVME�B�EFTJHOFS�CVJMEFS�PS�NBOBHFS�IBWF�BOZ�RVFTUJPOT� 
SFHBSEJOH�EFTJHO�DSJUFSJB�QSFTFOUFE�JO�UIJT�TUBOEBSE�UIF�GPMMPXJOH�BQQSPBDI�TIPVME�CF�UBLFO� 

��� 8IFO�RVFTUJPOT�BSJTF�QFSUBJOJOH�UP�UIF�EJGGFSFODF�CFUXFFO�'&."�����DSJUFSJB�BOE�BOPUIFS� 
DPEF�PS�TUBOEBSE�	TVDI�BT�UIF�*$$����
�UIF�DSJUFSJB�JO�'&."�����TIPVME�HPWFSO��*G�OPU� 
UIF�TBGF�SPPN�DBOOPU�CF�DPOTJEFSFE�UP�CF�B�'&."�TBGF�SPPN�� 

��� 8IFO�RVFTUJPOT�BSJTF�QFSUBJOJOH�UP�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB�OPU�QSFTFOUFE�JO� 
'&."�����CVU�QSPWJEFE�JO�UIF�*$$�����UIF�DSJUFSJB�PG�UIF�*$$�����TIPVME�CF�VTFE� 

��� 8IFSF�UIF�QVSQPTF�PG�B�TBGF�SPPN�JT�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�GSPN�CPUI�UPSOBEPFT� 
BOE�IVSSJDBOFT�UIF�FOUJSF�TBGF�SPPN�TIPVME�CF�EFTJHOFE�BOE�DPOTUSVDUFE�VTJOH�UIF�NPTU� 
SFTUSJDUJWF�PG�UIF�UXP�TFUT�PG�DSJUFSJB� 

��� 8IFO�B�RVFTUJPOT�BSJTF�QFSUBJOJOH�UP�B�DSJUFSJB�PS�SFRVJSFNFOUT�OPU�BEESFTTFE�CZ�UIJT� 
QVCMJDBUJPO�PS�UIF�*$$�����UIF������*#$�BOE������*3$�	XJUI�SFGFSFODFT�UP�"4$&��� 
���BOE�"4$&������
�TIPVME�CF�VTFE�UP�QSPWJEF�UIF�OFDFTTBSZ�EFTJHO�BOE�DPOTUSVDUJPO� 
DSJUFSJB��8IFO�UIFTF�DPEFT�PS�TUBOEBSET�QSPWJEF�DPOáJDUJOH�DSJUFSJB�UIF�NPTU�DPOTFSWBUJWF� 
DSJUFSJB�TIPVME�BQQMZ� 

3.2 Load Combinations 
.PEFM�CVJMEJOH�DPEFT�BOE�FOHJOFFSJOH�TUBOEBSET�BSF�UIF�CFTU�BWBJMBCMF�HVJEBODF�GPS�JEFOUJGZJOH� 
UIF�CBTJD�MPBE�DPNCJOBUJPOT�UIBU�TIPVME�CF�VTFE�UP�EFTJHO�CVJMEJOHT��5IF�EFTJHO�QSPGFTTJPOBM� 
TIPVME�EFUFSNJOF�UIF�MPBET�BDUJOH�PO�UIF�TBGF�SPPN�VTJOH�UIF�MPBE�DPNCJOBUJPOT�BOE�DPOEJUJPOT� 
GPS�OPSNBM�CVJMEJOH�VTF�BT�EFàOFE�JO�UIF�CVJMEJOH�DPEF�JO�FGGFDU�PS�BT�QSFTFOUFE�JO�4FDUJPO���PG� 
"4$&������� 

5IF�EFTJHOFS�TIPVME�UIFO�DBMDVMBUF�UIF�VMUJNBUF�XJOE�MPBET�UIBU�XJMM�BDU�PO�UIF�TBGF�SPPN�VTJOH� 
UIF�EFTJHO�DPFGàDJFOUT�BOE�DSJUFSJB�GSPN�UIJT�DIBQUFS�BOE�JO�UIF�EFTJHO�NFUIPE�GSPN�4FDUJPO����� 
PG�"4$&�������'PS�BO�FYUSFNF�	iVMUJNBUFu
�XJOE�MPBE�	 8Y �GPS�B�UPSOBEP�IVSSJDBOF�PS�DPNCJOFE� 
IB[BSE�UIF�EFTJHOFS�TIPVME�VTF�UIF�EFTJHO�QBSBNFUFST�QSFTFOUFE�MBUFS�JO�UIJT�DIBQUFS��)PXFWFS� 
JU�JT�JNQPSUBOU�UP�SFNFNCFS�UIBU�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�TFMFDUFE�GSPN�UIJT�HVJEBODF� 
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NBOVBM�JT�GPS�BO�FYUSFNF�XJOE�FWFOU�BOE�UIF�MPBE�DPNCJOBUJPOT�GSPN�"4$&������BSF�CBTFE� 
PO�EFTJHO�MFWFM�XJOE�FWFOUT�	XJUI�WFMPDJUZ�7
��5IFSFGPSF�UIF�XJOE�DPFGàDJFOUT�JO�UIF�MPBE� 
DPNCJOBUJPOT�GSPN�"4$&������GPS�EFTJHO�MFWFM�XJOE�FWFOUT�TIPVME�CF�NPEJàFE�GPS�UIF�VMUJNBUF� 
XJOE�MPBE��5IF�MPBE�DPNCJOBUJPOT�QSPWJEFE�JO�4FDUJPOT�������BOE�������BSF�GPS�4USFOHUI�%FTJHO� 
	BMTP�UFSNFE�-PBE�BOE�3FTJTUBODF�'BDUPS�%FTJHO�<-3'%>
�BOE�"MMPXBCMF�4USFTT�%FTJHO�	"4%
� 
SFTQFDUJWFMZ��5IFTF�MPBE�DPNCJOBUJPOT�BSF�UIF�MPBE�DPNCJOBUJPOT�GSPN�"4$&������GPS�UIF� 
EFTJHO�MFWFM�FWFOU�FYDFQU�XIFSF�CPMEFE��5IF�CPMEFE�MPBE�DPNCJOBUJPOT�IBWF�CFFO�SFWJTFE�UP� 
BQQSPQSJBUFMZ�BDDPVOU�GPS�UIF�VTF�PG�VMUJNBUF�XJOE�MPBE�	 8Y �JO�TBGF�SPPN�EFTJHO�UIBU�NVTU�CF� 
DBMDVMBUFE�VTJOH�UIF�XJOE�EFTJHO�QBSBNFUFST�TQFDJàFE�JO�4FDUJPOT�������������BOE��������5IF� 
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3.3 Tornado Community Safe Room Design Criteria 
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Figure 3-1. Tornado Safe Room Design Wind Speed Map (consistent with ICC-500 Tornado Hazard Map) 
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QSFTTVSF�DPFGàDJFOU�($QJ�NBZ�CF�UBLFO�BT�������XIFO�B�WFOUJOH�BSFB�PG���TRVBSF�GPPU� 
QFS������DVCJD�GFFU�PG�JOUFSJPS�TBGF�SPPN�WPMVNF�JT�QSPWJEFE�UP�BDDPVOU�GPS�UIF�FGGFDU�PG� 
"1$��5IF�"1$�WFOUJOH�TIPVME�DPOTJTU�PG�PQFOJOHT�JO�UIF�TBGF�SPPN�SPPG�IBWJOH�B�QJUDI� 
OPU�HSFBUFS�UIBO����EFHSFFT�GSPN�UIF�IPSJ[POUBM�PS�PQFOJOHT�EJWJEFE�FRVBMMZ�	XJUIJO���� 
QFSDFOU�PG�POF�BOPUIFS
�PO�PQQPTJUF�XBMMT��"�DPNCJOBUJPO�PG�"1$�WFOUJOH�NFFUJOH�UIF� 
BCPWF�DSJUFSJB�JT�QFSNJUUFE�	TFF�*$$�����4FDUJPO������
� 

�	 "T�BO�BMUFSOBUJWF�UP�DBMDVMBUJOH�UIF�FGGFDUT�PG�"1$�BOE�EFTJHOJOH�BO�BQQSPQSJBUF�WFOUJOH� 
TZTUFN�GPS�UIF�TBGF�SPPN�UIF�EFTJHO�NBZ�CF�DPNQMFUFE�VTJOH�BO�JOUFSOBM�QSFTTVSF� 
DPFGàDJFOU�PG�($QJ���������BT�B�DPOTFSWBUJWF�NFBOT�UP�BDDPVOU�GPS�UIF�"1$� 

5IF�EFTJHO�DSJUFSJB�EJTDVTTFE�JO�UIJT� 
DIBQUFS�QFSUBJO�UP�UIF�QSPUFDUJPO� 
PG�UIF�TBGF�SPPN�TQBDF�WJB�UIF� 
TUSVDUVSBM�TZTUFN�XBMM�BOE�SPPG� 
BTTFNCMJFT�BOE�EPPST�BOE�XJOEPXT� 
	BOE�PQFOJOH�QSPUFDUJWFT
��5IF� 
EFTJHO�PG�BSDIJUFDUVSBM�USFBUNFOUT� 
PO�UIF�FYUFSJPS�PG�TBGF�SPPN�UIBU�EP� 
OPU�QSPWJEF�QSPUFDUJPO�PG�PDDVQBOUT� 
XJUIJO�UIF�TBGF�SPPN�BSF�OPU�SFRVJSFE� 
UP�NFFU�UIF�EFTJHO�DSJUFSJB�QSFTFOUFE� 
JO�UIJT�QVCMJDBUJPO��4IPVME�TVDI� 
FMFNFOUT�PS�BTTFNCMJFT�CF�VTFE�UP� 
JNQSPWF�UIF�BFTUIFUJDT�PG�UIF�TBGF� 
SPPN�UIF�MPBET�BDUJOH�PO�UIPTF� 
FMFNFOUT�PS�BTTFNCMJFT�TIPVME� 
DPNQMZ�XJUI�SFRVJSFNFOUT�PG�UIF� 
*$$�����BT�BQQMJDBCMF�BOE�XIFSF� 
OPU�BEESFTTFE�CZ�UIF�*$$�����BT� 
JEFOUJàFE�CZ�NPEFM�CVJMEJOH�DPEF�JO� 
FGGFDU�PS�"4$&�������4FF�$IBQUFS� 
��GPS�BEEJUJPOBM�JOGPSNBUJPO�PO�UIJT� 
UPQJD� 
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I
�	 .BYJNVN�4BGF�3PPN�)FJHIU��5IF�IFJHIU�PG�B�TBGF�SPPN�JT�OPU�SFTUSJDUFE�PS�MJNJUFE� 

J
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PDDVQBOUT�MJGF�TBGFUZ�QSPUFDUJPO�GPS�TUPSN�EVSBUJPOT�PG�BU�MFBTU���IPVST� 

K
�	 7FOUJMBUJPO�4BOJUBUJPO�1PXFS�BOE�0UIFS�/PO�TUSVDUVSBM�%FTJHO�$SJUFSJB��7FOUJMBUJPO� 
TBOJUBUJPO�QPXFS�BOE�PUIFS�SFDPNNFOEBUJPOT�GPS�UPSOBEP�DPNNVOJUZ�TBGF�SPPNT�TIPVME� 
CF�JODPSQPSBUFE�JOUP�UIF�EFTJHO�PG�UIF�TBGF�SPPN�JO�BDDPSEBODF�XJUI�*$$�����$IBQUFS� 
���*O�BEEJUJPO�UIF�TBGF�SPPN�TIPVME�CF�FRVJQQFE�XJUI�BO�FMFDUSJDBM�TZTUFN�XJUI�BO� 
FNFSHFODZ�QPXFS�CBDLVQ�TZTUFN�GPS�MJHIUJOH�BOE�PUIFS�OFFET�JO�BDDPSEBODF�XJUI�� 
*$$�����$IBQUFS����"EEJUJPOBM�JOGPSNBUJPO�PO�UIFTF�SFDPNNFOEBUJPOT�JT�BMTP�QSPWJEFE�JO� 
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L
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DPWFSJOHT�PG�UPSOBEP�DPNNVOJUZ�TBGF�SPPNT�TIPVME�CF�EFTJHOFE�UP�SFTJTU�SBJOXBUFS� 
QFOFUSBUJPO�EVSJOH�UIF�EFTJHO�XJOETUPSN�FWFOU�BOE�TIPVME�CF�EFTJHOFE�BOE�JOTUBMMFE�UP� 
NFFU�UIF�XJOE�MPBE�SFRVJSFNFOUT�BT�QSFTDSJCFE�CZ�"4$&������GPS�OPO�TBGF�SPPN�XJOE� 
MPBET�BU�UIF�TJUF� 

M
�	 0DDVQBODZ�$MBTTJàDBUJPOT�GPS�4BGF�3PPNT��*G�B�TBGF�SPPN�JT�B�TJOHMF�VTF�TBGF�SPPN� 
UIF�PDDVQBODZ�DMBTTJàDBUJPO�QFS�UIF�*#$�TIPVME�CF�"���GPS�UIF�QSPUFDUFE�TQBDF��*G�B�TBGF� 
SPPN�JT�B�NVMUJ�VTF�TBGF�SPPN�BSFB�UIF�PDDVQBODZ�DMBTTJàDBUJPO�GPS�UIF�QSJNBSZ�VTF�PG� 
UIF�QSPUFDUFE�TQBDF�	XIFO�OPU�JO�VTF�BT�B�TBGF�SPPN
�TIPVME�CF�VTFE�� 

N
� .BYJNVN�"MMPXBCMF�5PSOBEP�$PNNVOJUZ�4BGF�3PPN�1PQVMBUJPO��'SPN�B�EFTJHO� 
BOE�DPOTUSVDUJPO�TUBOEQPJOU�UIFSF�JT�OP�MJNJUBUJPO�PO�UIF�NBYJNVN�QPQVMBUJPO�UIBU�B�TBGF� 
SPPN�NBZ�CF�EFTJHOFE�UP�QSPUFDU��)PXFWFS�BQQMJDBOUT�BOE�TVC�BQQMJDBOUT�XIP�SFRVFTU� 
GVOEJOH�TVQQPSU�GSPN�'&."�GPS�TBGF�SPPN�QSPKFDUT�TIPVME�CF�BXBSF�UIBU�MJNJUBUJPOT�EP� 
BQQMZ�UP�UIF�TJ[F�PG�UIF�TBGF�SPPN��3FGFS�UP�'&."�TBGF�SPPN�BOE�CFOFàU�DPTU�BOBMZTJT� 
UPPMT�GPS�HVJEBODF�BOE�DSJUFSJB�UIBU�DBO�CF�VTFE�UP�EFàOF�UIF�NBYJNVN�QPQVMBUJPO��"OZ� 
HSPVQ�JOWPMWFE�JO�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�B�UPSOBEP�DPNNVOJUZ�TBGF�SPPN�TIPVME� 
PCUBJO�UIF�MBUFTU�HVJEBODF�GSPN�UIFJS�'&."�SFHJPOBM�PGàDF� 

O
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SFDPNNFOEFE�TBGF�SPPN�áPPS�BSFB�QFS�PDDVQBOU�JT�QSPWJEFE�JO�5BCMF������5IF�OVNCFS� 
PG�TUBOEJOH�TFBUFE�	XIFFMDIBJS�CPVOE
�PS�CFESJEEFO�TQBDFT�TIPVME�CF�EFUFSNJOFE� 
CBTFE�VQPO�UIF�OFFET�PG�UIF�TBGF�SPPN�DBMDVMBUFE�CZ�UIF�EFTJHOFS�BOE�UIF�BQQMJDBCMF� 
BVUIPSJUZ�IBWJOH�KVSJTEJDUJPO��)PXFWFS�FBDI�DPNNVOJUZ�TBGF�SPPN�TIPVME�CF�TJ[FE�UP� 
BDDPNNPEBUF�B�NJOJNVN�PG�POF�XIFFMDIBJS�TQBDF�GPS�FWFSZ�����PDDVQBOUT��*U�JT�BMTP� 
JNQPSUBOU�UP�OPUF�UIBU�áPPS�BSFBT�XJUIJO�DPNNVOJUZ�TBGF�SPPNT�TIPVME�QSPWJEF�BO�BDDFTT� 
SPVUF�JO�BDDPSEBODF�XJUI�*$$�"NFSJDBO�/BUJPOBM�4UBOEBSET�*OTUJUVUF�	"/4*
�"������ 
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Table 3-1.  Occupant Density for Tornado Community Safe Rooms
 

Tornado Safe Room Occupant Minimum Recommended Usable Floor Area1 in 
Square Feet per Safe Room Occupant 
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8IFFMDIBJS�CPVOE �� 
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P
�	 $BMDVMBUJPO�PG�6TBCMF�'MPPS�"SFB��5IF�VTBCMF�TBGF�SPPN�áPPS�BSFB�TIPVME�CF� 
EFUFSNJOFE�CZ�TVCUSBDUJOH�UIF�áPPS�BSFB�PG�FYDMVEFE�TQBDFT�QBSUJUJPOT�BOE�XBMMT� 
DPMVNOT�àYFE�PS�NPWBCMF�PCKFDUT�GVSOJUVSF�FRVJQNFOU�PS�PUIFS�GFBUVSFT�UIBU�VOEFS� 
QSPCBCMF�DPOEJUJPOT�DBOOPU�CF�SFNPWFE�PS�TUPSFE�EVSJOH�VTF�BT�B�TBGF�SPPN�GSPN�UIF� 
HSPTT�áPPS�BSFB��� 

�	 "O�BMUFSOBUJWF�NFUIPE�GPS�EFUFSNJOJOH�UIF�VTBCMF�TBGF�SPPN�áPPS�BSFB�JT�UP�VTF�UIF� 
GPMMPXJOH�QFSDFOUBHFT� 

��� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPNT�XJUI�DPODFOUSBUFE�GVSOJTIJOHT�PS�àYFE� 
TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU� 
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XJUIPVU�àYFE�TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU�� 

��� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPNT�XJUI�PQFO�QMBO�GVSOJTIJOHT�BOE� 
XJUIPVU�àYFE�TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU� 

Q
�	 /VNCFS�PG�%PPST��5IF�OVNCFS�PG�EPPST�BT�NFBOT�PG�FHSFTT�GSPN�UIF�TBGF�SPPN�TIPVME� 
CF�EFUFSNJOFE�CBTFE�VQPO�UIF�PDDVQBOU�MPBE�GPS�UIF�OPSNBM�PDDVQBODZ�PG�UIF�TQBDF�JO� 
BDDPSEBODF�XJUI�UIF�BQQMJDBCMF�CVJMEJOH�DPEF��'PS�GBDJMJUJFT�VTFE�TPMFMZ�GPS�TBGF�SPPNT�UIF� 
OVNCFS�PG�EPPST�TIPVME�CF�EFUFSNJOFE�JO�BDDPSEBODF�XJUI�UIF�BQQMJDBCMF�CVJMEJOH�DPEF� 
CBTFE�VQPO�UIF�PDDVQBOU�MPBE�BT�DBMDVMBUFE�BCPWF�JO�1BSU�O
��5IF�EJSFDUJPO�PG�UIF�TXJOH� 
PG�EPPST�TIPVME�CF�BT�SFRVJSFE�CZ�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�GPS�UIF�OPSNBM�PDDVQBODZ� 
PG�UIF�TQBDF�BOE�UIF�FHSFTT�EPPST�TIPVME�CF�PQFSBCMF�GSPN�UIF�JOTJEF�XJUIPVU�UIF�VTF�PG� 
LFZT�PS�TQFDJBM�LOPXMFEHF�PS�FGGPSU� 

�	 8IFSF�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�SFRVJSFT�POMZ�POF�NFBOT�PG�FHSFTT�EPPS�BO� 
FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME�CF�QSPWJEFE��5IF�FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME� 
CF�BO�BEEJUJPOBM�EPPS�PS�BO�PQFOJOH�UIBU�JT�B�NJOJNVN�PG�����TRVBSF�GFFU�JO�BSFB��4VDI� 
PQFOJOHT�TIPVME�IBWF�B�NJOJNVN�IFJHIU�PG����JODIFT�BOE�B�NJOJNVN�XJEUI�PG����JODIFT�� 
5IF�FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME�CF�PQFSBCMF�GSPN�UIF�JOTJEF�XJUIPVU�UIF�VTF�PG� 
UPPMT�PS�TQFDJBM�LOPXMFEHF��5IF�FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME�CF�MPDBUFE�BXBZ�GSPN� 
UIF�NFBOT�PG�FHSFTT�EPPS�CZ�B�NJOJNVN�EJTUBODF�PG�����PG�UIF�MFOHUI�PG�UIF�NBYJNVN� 
PWFSBMM�EJBHPOBM�EJNFOTJPO�PG�UIF�BSFB�UP�CF�TFSWFE� 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS	 ���� 



  

3 DESIGN CRITERIA FOR TORNADO AND HURRICANE SAFE ROOMS SECOND EDITION 

3.3.2 Debris Impact Criteria for Tornado Community Safe Rooms 
5IF�FMFNFOUT�PG�UIF�TBGF�SPPN�TUSVDUVSF�BOE�JUT�DPNQPOFOUT�	JODMVEJOH�XJOEPXT�EPPST�BOE� 
PQFOJOH�QSPUFDUJWF�TZTUFNT
�UIBU�TFQBSBUF�UIF�JOEJWJEVBMT�UIFSFJO�GSPN�UIF�FWFOU�PVUTJEF�TIPVME� 
SFTJTU�GBJMVSF�GSPN�XJOE�QSFTTVSFT�BOE�EFCSJT�JNQBDUT��'PS�UPSOBEP�DPNNVOJUZ�TBGF�SPPNT�UIF� 
TUSVDUVSBM�FMFNFOUT�UIF�CVJMEJOH�FOWFMPQF�BOE�PQFOJOHT�JO�UIF�CVJMEJOH�FOWFMPQF�TIPVME�CF� 
EFTJHOFE�UP�SFTJTU�XJOE�JOEVDFE�MPBET�BT�XFMM�BT�JNQBDUT�GSPN�EFCSJT�� 

1SPWJEJOH�XJOECPSOF�EFCSJT�QSPUFDUJPO�GPS�TBGF�SPPNT�JT�EJGGFSFOU�GSPN�UIF�EFCSJT�JNQBDU� 
SFRVJSFNFOUT�JO�UIF�*#$�*3$�BOE�"4$&�������"MM�CVJMEJOH�FMFNFOUT�UIBU�NBLF�VQ�UIF�QPSUJPO� 
PG�UIF�TBGF�SPPN�UIBU�QSPUFDUT�UIF�PDDVQBOUT�TIPVME�SFTJTU�JNQBDUT�GSPN�XJOECPSOF�EFCSJT��"T� 
NFOUJPOFE�BCPWF�UIFTF�JODMVEF�OPU�POMZ�UIF�PQFOJOHT�JOUP�BOE�PVU�PG�UIF�TBGF�SPPN�CVU�UIF�XBMMT� 
BOE�SPPG�PG�UIF�TBGF�SPPN��/P�QPSUJPO�PG�UIF�FOWFMPQF�	SPPG�XBMM�PQFOJOH�EPPS�XJOEPX�FUD�
� 
TIPVME�GBJM�CZ�XJOE�QSFTTVSF�PS�CF�CSFBDIFE�CZ�UIF�TQFDJàFE�XJOECPSOF�EFCSJT�	BU�UIF�BQQSPQSJBUF� 
EFCSJT�JNQBDU�XJOE�TQFFE
��5IF�POMZ�FYDFQUJPOT�BSF�SPPG�PS�XBMM�DPWFSJOHT�UIBU�QSPWJEF�DPEF� 
DPNQMJBOU�QFSGPSNBODF�GPS�OPO�TBGF�SPPN�EFTJHO�GFBUVSFT�CVU�BSF�OPU�OFFEFE�GPS�UIF�QSPUFDUJPO� 
PG�UIF�PDDVQBOUT�XJUIJO�UIF�TBGF�SPPN��*O�BEEJUJPO�PQFOJOHT�GPS�WFOUJMBUJPO�JOUP�BOE�PVU�PG�UIF�TBGF� 
SPPN�TIPVME�CF�IBSEFOFE�UP�SFTJTU�CPUI�XJOE�MPBET�BOE�EFCSJT�JNQBDU�� 

'PS�UPSOBEP�IB[BSET�UIF�EFCSJT�JNQBDU�DSJUFSJB�GPS�MBSHF�NJTTJMFT�WBSZ�XJUI�UIF�TBGF�SPPN�EFTJHO� 
XJOE�TQFFE��4QFDJàDBMMZ�UIF�SFQSFTFOUBUJWF�NJTTJMF�GPS�UIF�EFCSJT�JNQBDU�UFTU�GPS�BMM�DPNQPOFOUT� 
PG�UIF�CVJMEJOH�FOWFMPQF�PG�B�TBGF�SPPN�TIPVME�CF�B����MC��Y���5IF�TQFFE�PG�UIF�UFTU�NJTTJMF� 
JNQBDUJOH�WFSUJDBM�FOWFMPQF�TVSGBDFT�WBSJFT�GSPN�����NQI�UP����NQI�BOE�UIF�TQFFE�PG�UIF�UFTU� 
NJTTJMF�JNQBDUJOH�IPSJ[POUBM�TVSGBDFT�WBSJFT�GSPN����NQI�EPXO�UP����NQI��5BCMF�����QSFTFOUT� 
UIF�NJTTJMF�JNQBDU�TQFFET�GPS�UIF�EJGGFSFOU�XJOE�TQFFET� 
BQQMJDBCMF�GPS�UPSOBEP�TBGF�SPPN�EFTJHOT��5IJT�EFCSJT� 
JNQBDU�UFTU�JT�SFDPNNFOEFE�BCPWF�BOZ�PUIFS�EFCSJT�JNQBDU� 
DSJUFSJB�UIBU�NBZ�CF�BQQMJDBCMF�JO�UIF�MPDBM�KVSJTEJDUJPO�JO� 
XIJDI�UIF�TBGF�SPPN�JT�CFJOH�DPOTUSVDUFE��*G�UIF�UPSOBEP� 
TBGF�SPPN�JT�MPDBUFE�JO�BO�BSFB�UIBU�BMSFBEZ�SFRVJSFT�EFCSJT� 
JNQBDU�QSPUFDUJPO�GPS�PQFOJOHT�UP�NJOJNJ[F�EBNBHF�UP� 
CVJMEJOHT�BOE�DPOUFOUT�JU�JT�JNQPSUBOU�UP�OPUF�UIBU�UIF�DPEF� 
NBOEBUFE�SFRVJSFNFOUT�GPS�QSPQFSUZ�QSPUFDUJPO�NVTU�TUJMM� 
CF�BEIFSFE�UP�BOE�UIBU�UIF�EFCSJT�JNQBDU�QSPUFDUJPO�DSJUFSJB� 
XIJDI�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�GSPN�UPSOBEPFT�BSF� 
BEEJUJPOBM�DSJUFSJB��"�NPSF�EFUBJMFE�EJTDVTTJPO�PG�UIF�EFCSJT� 
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Table 3-2.  Tornado Missile Impact Criteria
 

Safe Room Design Wind Speed Missile Speed (of 15 lb 2x4 board member) and  
Safe Room Impact Surface 
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Figure 3-2. Hurricane Safe Room Design Wind Speed Map from the ICC-500 
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Figure 3-2a. Hurricane Safe Room Design Wind Speed Map from the ICC-500 – Western Gulf of Mexico Detail 
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Figure 3-2b. Hurricane Safe Room Design Wind Speed Map from the ICC-500 – Eastern Gulf of Mexico Detail 
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Figure 3-2c.  Hurricane Safe Room Design Wind Speed Map from the ICC-500 – Mid-Atlantic and Northeast 
Detail 
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UIF�QSPUFDUFE�TQBDF�	XIFO�OPU�JO�VTF�BT�B�TBGF�SPPN
�TIPVME�CF�VTFE�� 

N
� .BYJNVN�"MMPXBCMF�)VSSJDBOF�$PNNVOJUZ�4BGF�3PPN�1PQVMBUJPO��'SPN�B�EFTJHO� 
BOE�DPOTUSVDUJPO�TUBOEQPJOU�UIFSF�JT�OP�MJNJUBUJPO�PO�UIF�NBYJNVN�QPQVMBUJPO�UIBU�B�TBGF� 
SPPN�NBZ�CF�EFTJHOFE�UP�QSPUFDU��)PXFWFS�BQQMJDBOUT�BOE�TVC�BQQMJDBOUT�XIP�SFRVFTU� 
GVOEJOH�TVQQPSU�GSPN�'&."�GPS�TBGF�SPPN�QSPKFDUT�TIPVME�CF�BXBSF�UIBU�MJNJUBUJPOT�EP� 
BQQMZ�UP�UIF�TJ[F�PG�UIF�TBGF�SPPN��3FGFS�UP�'&."�TBGF�SPPN�BOE�CFOFàU�DPTU�BOBMZTJT� 
UPPMT�GPS�HVJEBODF�BOE�DSJUFSJB�UIBU�DBO�CF�VTFE�UP�EFàOF�UIF�NBYJNVN�QPQVMBUJPO��"OZ� 
HSPVQ�JOWPMWFE�JO�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�B�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�TIPVME� 
PCUBJO�UIF�MBUFTU�HVJEBODF�GSPN�UIFJS�'&."�SFHJPOBM�PGàDF� 

O
�	 .BYJNVN�1PQVMBUJPO�%FOTJUZ�PG�B�)VSSJDBOF�$PNNVOJUZ�4BGF�3PPN��5IF�NJOJNVN� 
SFDPNNFOEFE�TBGF�SPPN�áPPS�BSFB�QFS�PDDVQBOU�JT�QSPWJEFE�JO�5BCMF������5IF�OVNCFS� 
PG�TUBOEJOH�TFBUFE�PS�CFESJEEFO�TQBDFT�TIPVME�CF�EFUFSNJOFE�CBTFE�VQPO�UIF�OFFET�PG� 
UIF�TBGF�SPPN�EFUFSNJOFE�CZ�UIF�EFTJHOFS�BOE�UIF�BQQMJDBCMF�BVUIPSJUZ�IBWJOH�KVSJTEJDUJPO�� 
)PXFWFS�FBDI�DPNNVOJUZ�TBGF�SPPN�TIPVME�CF�TJ[FE�UP�BDDPNNPEBUF�B�NJOJNVN�PG�POF� 
XIFFMDIBJS�TQBDF�GPS�FWFSZ�����PDDVQBOUT�PS�QPSUJPO�UIFSFPG��*U�JT�BMTP�JNQPSUBOU�UP�OPUF� 
UIBU�áPPS�TQBDF�	BSFBT
�XJUIJO�DPNNVOJUZ�TBGF�SPPNT�TIPVME�QSPWJEF�BO�BDDFTTJCMF�SPVUF� 
JO�BDDPSEBODF�XJUI�*$$�"/4*�"������ 

Table 3-3.  Occupant Density for Hurricane Community Safe Rooms 

Hurricane Safe Room Occupant Minimum Recommended Usable Floor Area1 in 
Square Feet per Safe Room Occupant 

4UBOEJOH�PS�4FBUFE �� 

8IFFMDIBJS�CPVOE �� 

#FESJEEFO �� 

��4FF�CFMPX�GPS�SFDPNNFOEBUJPOT�GPS�NJOJNVN�SFDPNNFOEFE�VTBCMF�TBGF�SPPN�áPPS�BSFB� 

P
�	 $BMDVMBUJPO�PG�6TBCMF�'MPPS�"SFB��5IF�VTBCMF�TBGF�SPPN�áPPS�BSFB�TIPVME�CF� 
EFUFSNJOFE�CZ�TVCUSBDUJOH�UIF�áPPS�BSFB�PG�FYDMVEFE�TQBDFT�QBSUJUJPOT�BOE�XBMMT� 
DPMVNOT�àYFE�PS�NPWBCMF�PCKFDUT�GVSOJUVSF�FRVJQNFOU�PS�PUIFS�GFBUVSFT�UIBU�VOEFS� 
QSPCBCMF�DPOEJUJPOT�DBO�OPU�CF�SFNPWFE�PS�TUPSFE�EVSJOH�VTF�BT�B�TBGF�SPPN�GSPN�UIF� 
HSPTT�áPPS�BSFB��� 
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�	 "O�BMUFSOBUJWF�GPS�EFUFSNJOJOH�UIF�VTBCMF�TBGF�SPPN�áPPS�BSFB�JT�UP�VTF�UIF�GPMMPXJOH� 
QFSDFOUBHFT� 

��� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPN�BSFBT�XJUI�DPODFOUSBUFE�GVSOJTIJOHT�PS� 
àYFE�TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU 

��� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPN�BSFBT�XJUI�VODPODFOUSBUFE�GVSOJTIJOHT� 
BOE�XJUIPVU�àYFE�TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU�� 

��� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPN�BSFBT�XJUI�PQFO�QMBO�GVSOJTIJOHT�BOE� 
XJUIPVU�àYFE�TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU 

Q
�	 /VNCFS�PG�%PPST��5IF�OVNCFS�PG�EPPST�BT�NFBOT�PG�FHSFTT�GSPN�UIF�TBGF�SPPN�TIPVME� 
CF�EFUFSNJOFE�CBTFE�VQPO�UIF�PDDVQBOU�MPBE�GPS�UIF�OPSNBM�PDDVQBODZ�PG�UIF�TQBDF�JO� 
BDDPSEBODF�XJUI�UIF�BQQMJDBCMF�CVJMEJOH�DPEF��'PS�GBDJMJUJFT�VTFE�TPMFMZ�GPS�TBGF�SPPNT�UIF� 
OVNCFS�PG�EPPST�TIPVME�CF�EFUFSNJOFE�JO�BDDPSEBODF�XJUI�UIF�BQQMJDBCMF�CVJMEJOH�DPEF� 
CBTFE�VQPO�UIF�PDDVQBOU�MPBE�BT�DBMDVMBUFE�BCPWF�JO�1BSU�O
��5IF�EJSFDUJPO�PG�UIF�TXJOH� 
PG�EPPST�TIPVME�CF�BT�SFRVJSFE�CZ�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�GPS�UIF�OPSNBM�PDDVQBODZ� 
PG�UIF�TQBDF�BOE�UIF�FHSFTT�EPPST�TIPVME�CF�PQFSBCMF�GSPN�UIF�JOTJEF�XJUIPVU�UIF�VTF�PG� 
LFZT�PS�TQFDJBM�LOPXMFEHF�PS�FGGPSU� 

�	 8IFSF�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�SFRVJSFT�POMZ�POF�NFBOT�PG�FHSFTT�EPPS�BO� 
FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME�CF�QSPWJEFE��5IF�FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME� 
CF�BO�BEEJUJPOBM�EPPS�PS�BO�PQFOJOH�UIBU�JT�B�NJOJNVN�PG�����TRVBSF�GFFU�JO�BSFB��4VDI� 
PQFOJOHT�TIPVME�IBWF�B�NJOJNVN�IFJHIU�PG����JODIFT�BOE�B�NJOJNVN�XJEUI�PG����JODIFT�� 
5IF�FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME�CF�PQFSBCMF�GSPN�UIF�JOTJEF�XJUIPVU�UIF�VTF�PG� 
UPPMT�PS�TQFDJBM�LOPXMFEHF��5IF�FNFSHFODZ�FTDBQF�PQFOJOH�TIPVME�CF�MPDBUFE�BXBZ�GSPN� 
UIF�NFBOT�PG�FHSFTT�EPPS�CZ�B�NJOJNVN�EJTUBODF�PG�����PG�UIF�MFOHUI�PG�UIF�NBYJNVN� 
PWFSBMM�EJBHPOBM�EJNFOTJPO�PG�UIF�BSFB�UP�CF�TFSWFE� 

3.4.2 Debris Impact Criteria for Hurricane Community Safe Rooms 
5IF�FMFNFOUT�PG�UIF�TBGF�SPPN�TUSVDUVSF�BOE�JUT�DPNQPOFOUT�	JODMVEJOH�XJOEPXT�EPPST�BOE� 
PQFOJOH�QSPUFDUJWFT
�UIBU�TFQBSBUF�UIF�JOEJWJEVBMT�JOTJEF�GSPN�UIF�FWFOU�PVUTJEF�TIPVME�SFTJTU� 
GBJMVSF�GSPN�XJOE�QSFTTVSFT�BOE�EFCSJT�JNQBDUT��'PS�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPNT�UIF� 
TUSVDUVSBM�FMFNFOUT�UIF�CVJMEJOH�FOWFMPQF�BOE�PQFOJOHT�JO�UIF�CVJMEJOH�FOWFMPQF�TIPVME�CF� 
EFTJHOFE�UP�SFTJTU�XJOE�JOEVDFE�MPBET�BT�XFMM�BT�JNQBDUT�GSPN�EFCSJT�� 

1SPWJEJOH�XJOECPSOF�EFCSJT�QSPUFDUJPO�GPS�TBGF�SPPNT�JT�EJGGFSFOU�GSPN�UIF�EFCSJT�JNQBDU� 
SFRVJSFNFOUT�JO�UIF�*#$�*3$�BOE�"4$&�������"MM�CVJMEJOH�FMFNFOUT�UIBU�NBLF�VQ�UIF�QPSUJPO� 
PG�UIF�TBGF�SPPN�UIBU�QSPUFDUT�UIF�PDDVQBOUT�TIPVME�SFTJTU�JNQBDUT�GSPN�XJOECPSOF�EFCSJT��"T� 
NFOUJPOFE�BCPWF�UIFTF�JODMVEF�OPU�POMZ�UIF�PQFOJOHT�JOUP�BOE�PVU�PG�UIF�TBGF�SPPN�CVU�UIF�XBMMT� 
BOE�SPPG�PG�UIF�TBGF�SPPN��/P�QPSUJPO�PG�UIF�FOWFMPQF�	SPPG�XBMM�PQFOJOH�EPPS�XJOEPX�FUD�
� 
TIPVME�GBJM�CZ�XJOE�QSFTTVSF�PS�CF�CSFBDIFE�CZ�UIF�TQFDJàFE�XJOECPSOF�EFCSJT�	BU�UIF�BQQSPQSJBUF� 
EFCSJT�JNQBDU�XJOE�TQFFE
��5IF�POMZ�FYDFQUJPOT�BSF�SPPG�PS�XBMM�DPWFSJOHT�UIBU�QSPWJEF�DPEF� 
DPNQMJBOU�QFSGPSNBODF�GPS�OPO�TBGF�SPPN�EFTJHO�GFBUVSFT�CVU�BSF�OPU�OFFEFE�GPS�UIF�QSPUFDUJPO� 
PG�UIF�PDDVQBOUT�XJUIJO�UIF�TBGF�SPPN��*O�BEEJUJPO�PQFOJOHT�GPS�WFOUJMBUJPO�JOUP�BOE�PVU�PG�UIF�TBGF� 
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SPPN�TIPVME�CF�IBSEFOFE�UP�SFTJTU�CPUI�XJOE�MPBET�
 
BOE�EFCSJT�JNQBDU�� 

'PS�IVSSJDBOF�IB[BSET�UIF�EFCSJT�JNQBDU�DSJUFSJB� 
GPS�MBSHF�NJTTJMFT�BSF�B�GVODUJPO�PG�UIF�IVSSJDBOF� 
TBGF�SPPN�EFTJHO�XJOE�TQFFE��4QFDJàDBMMZ�UIF� 
SFQSFTFOUBUJWF�NJTTJMF�GPS�UIF�EFCSJT�JNQBDU�UFTU�GPS� 
BMM�DPNQPOFOUT�PG�UIF�CVJMEJOH�FOWFMPQF�PG�IVSSJDBOF� 
TBGF�SPPNT�TIPVME�CF�B���MC��Y���5IF�TQFFE�PG�UIF� 
UFTU�NJTTJMF�JNQBDUJOH�WFSUJDBM�TBGF�SPPN�TVSGBDFT� 
TIPVME�CF�B�NJOJNVN�PG������UJNFT�UIF�TBGF�SPPN� 
EFTJHO�XJOE�TQFFE��5IF�TQFFE�PG�UIF�UFTU�NJTTJMF� 
JNQBDUJOH�IPSJ[POUBM�TVSGBDFT�TIPVME�CF������ 
UJNFT�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE��5BCMF����� 
QSFTFOUT�UIF�NJTTJMF�JNQBDU�TQFFET�GPS�UIF�EJGGFSFOU� 
XJOE�TQFFET�BQQMJDBCMF�GPS�IVSSJDBOF�TBGF�SPPN� 
EFTJHOT��5IJT�EFCSJT�JNQBDU�UFTU�JT�SFDPNNFOEFE� 
BCPWF�BOZ�PUIFS�EFCSJT�JNQBDU�DSJUFSJB�UIBU�NBZ�CF� 
BQQMJDBCMF�JO�UIF�MPDBM�KVSJTEJDUJPO�JO�XIJDI�UIF�TBGF� 
SPPN�JT�CFJOH�DPOTUSVDUFE��*G�UIF�IVSSJDBOF�TBGF�SPPN� 
JT�MPDBUFE�JO�BO�BSFB�UIBU�BMSFBEZ�SFRVJSFT�EFCSJT� 
JNQBDU�QSPUFDUJPO�GPS�PQFOJOHT�UP�NJOJNJ[F�EBNBHF� 
UP�CVJMEJOHT�BOE�DPOUFOUT�JU�JT�JNQPSUBOU�UP�OPUF�UIBU� 
MJGF�TBGFUZ�EFCSJT�JNQBDU�SFTJTUBODF�DSJUFSJB�JEFOUJàFE� 
IFSF�TIPVME�CF�BQQMJFE�JO�BEEJUJPO�UP�UIF�DPEF� 
NBOEBUFE�SFRVJSFNFOUT�CFDBVTF�UIF�QSPUFDUFE�BSFB� 
NVTU�CF�EFTJHOFE�UP�QSPWJEF�OFBS�BCTPMVUF�QSPUFDUJPO� 
GSPN�IVSSJDBOFT��"�NPSF�EFUBJMFE�EJTDVTTJPO�PG�UIF� 
EFCSJT�JNQBDU�DSJUFSJB�JT�QSPWJEFE�JO�$IBQUFS���PG�UIJT� 
QVCMJDBUJPO� 

5P�TIPX�DPNQMJBODF�XJUI�DSJUFSJB�GPS�QSPWJEJOH�MJGF� 
TBGFUZ�QSPUFDUJPO�GSPN�XJOECPSOF�EFCSJT�UIF�GPMMPXJOH� 
HVJEBODF�JT�QSPWJEFE� 

B
�	 5FTUJOH�GPS�.JTTJMF�*NQBDUT��5FTUJOH�GPS�NJTTJMF�JNQBDU�SFTJTUBODF�PG�BMM�DPNQPOFOUT� 
PG�UIF�TBGF�SPPN�FOWFMPQF�	JODMVEJOH�EPPST�BOE�PQFOJOH�QSPUFDUJWFT
�TIPVME�CF�JO� 
BDDPSEBODF�XJUI�*$$�����4FDUJPO�����XJUI�UIF�FYDFQUJPO�PG�UIF�NJTTJMF�JNQBDU�TQFFE� 
XIJDI�TIPVME�CF�UIBU�TQFDJàFE�JO�5BCMF������ 

C
�� 8BMM�BOE�3PPG�"TTFNCMJFT��"MM�XBMM�BTTFNCMJFT�SPPG�BTTFNCMJFT�XJOEPX�BTTFNCMJFT� 
EPPS�BTTFNCMJFT�BOE�QSPUFDUJWF�EFWJDFT�VTFE�UP�DPWFS�PQFOJOHT�BOE�QFOFUSBUJPOT�JO�UIF� 
XBMM�SPPG�UIBU�BSF�SFDPNNFOEFE�UP�QSPUFDU�PDDVQBOUT�TIPVME�CF�UFTUFE�BT�JEFOUJàFE�JO� 
1BSU�B
�BCPWF�BOE�*$$�����4FDUJPO������5IF�UFTUJOH�QSPDFEVSFT�UIBU�BSF�VTFE�UP�DPNQMZ� 
XJUI�UIFTF�DSJUFSJB�BSF�QSPWJEFE�JO�*$$�����4FDUJPO����� 

ICC-500
 
CROSS-REFERENCE
 

5IF�IVSSJDBOF�DPNNVOJUZ�TBGF� 
SPPN�NJTTJMF�JNQBDU�DSJUFSJB�JO�UIJT� 
TFDUJPO�PG�'&."�����EJGGFS�GSPN�UIF� 
IVSSJDBOF�DPNNVOJUZ�TIFMUFS�EFTJHO� 
DSJUFSJB�QSFTFOUFE�JO�UIF�*$$����� 
4UPSN�4IFMUFS�4UBOEBSE��5IF�*$$� 
����4UBOEBSE�$PNNJUUFF�DPOTJEFSFE� 
TFWFSBM�GBDUPST�JO�EFUFSNJOJOH�UIF� 
IPSJ[POUBM�NJTTJMF�TQFFE�UP�CF�VTFE� 
GPS�UFTUJOH�XJUI�UIF���MC��Y��CPBSE� 
NFNCFS��'&."�IPXFWFS�SFWJFXFE� 
UIF�TBNF�EBUB�SFTFBSDI�BOE�QPTU� 
TUPSN�BTTFTTNFOUT�CVU�UPPL�B� 
QPTJUJPO�UIBU�JU�JT�NPSF�BQQSPQSJBUF� 
UP�SFDPNNFOE�B�IJHI�JNQBDU�TQFFE� 
GPS�UIF�SFQSFTFOUBUJWF�NJTTJMF� 	GPS� 
UIF�EFCSJT�JNQBDU�DSJUFSJB
�XIFO� 
QSPWJEJOH�OFBS�BCTPMVUF�MFWFM�PG� 
QSPUFDUJPO�PG�PDDVQBOUT�UIBU�'&."� 
IBT�QSPNVMHBUFE�TJODF�UIF�àSTU�TBGF� 
SPPN�BOE�TIFMUFS�HVJEBODF�JO�'&."� 
����BOE�'&."����� 
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Table 3-4.  Hurricane Missile Impact Criteria
 

Hurricane Design Missile is a 9-lb 2x4 board member impacting the safe room at the following missile 
impact speed (as a function of safe room design wind speed [V]) 
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/PUF��8BMMT�EPPST�BOE�PUIFS�TBGF�SPPN�FOWFMPQF�TVSGBDFT�JODMJOFE����EFHSFFT�PS�NPSF�GSPN�UIF�IPSJ[POUBM�TIPVME�CF�DPOTJEFSFE� 
WFSUJDBM�TVSGBDFT��4VSGBDFT�JODMJOFE�MFTT�UIBO����EFHSFFT�GSPN�UIF�IPSJ[POUBM�TIPVME�CF�USFBUFE�BT�IPSJ[POUBM�TVSGBDFT��� 

D
�� 0QFOJOHT�BOE�0QFOJOH�1SPUFDUJWFT�JO�5PSOBEP�4BGF�3PPNT��5IF�PQFOJOHT�JO�UIF�TBGF� 
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XJOEPXT�DPNQMZJOH�XJUI�*$$�����4FDUJPO����������PUIFS�PQFOJOH�QSPUFDUJWFT�DPNQMZJOH� 
XJUI�*$$�����4FDUJPO��������PS�CBGáFE�UP�QSFWFOU�XJOECPSOF�EFCSJT�GSPN�FOUFSJOH�UIF� 
TBGF�SPPN�QSPUFDUFE�PDDVQBOU�BSFB�JO�BDDPSEBODF�XJUI�*$$�����4FDUJPO��������5IF� 
UFTUJOH�QSPDFEVSFT�UIBU�BSF�VTFE�UP�TIPX�DPNQMJBODF�XJUI�UIFTF�DSJUFSJB�BSF�QSPWJEFE�JO� 
*$$�����4FDUJPO������UIJT�BMTP�JODMVEFT�TLZMJHIU�BTTFNCMJFT�BOE�PUIFS�HMB[FE�PQFOJOHT�� 
0QFOJOH�QSPUFDUJWFT�JO�UPSOBEP�TBGF�SPPNT�TIPVME�CF�QFSNBOFOUMZ�BGàYFE�BOE�NBOVBMMZ� 
PQFSBCMF�GSPN�JOTJEF�UIF�TBGF�SPPN� 

� "MTP�XJOEPX�BTTFNCMJFT�	PQFSBCMF�BOE�OPO�PQFSBCMF
�BOE�PUIFS�HMB[FE�PQFOJOHT� 
	JODMVEJOH�TLZMJHIUT�TJEF�MJHIUT�BOE�USBOTPNT
�TIPVME�CF�UFTUFE�VTJOH�UIF�QSPDFEVSFT� 
GPS�NJTTJMF�JNQBDU�SFTJTUBODF�JO�BDDPSEBODF�XJUI�*$$�����4FDUJPO������QSFTTVSF�JO� 
BDDPSEBODF�XJUI�*$$�����4FDUJPO������BOE�DZDMJD�QSFTTVSFT�JO�BDDPSEBODF�XJUI�"45.�&� 
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XJOEPX�BTTFNCMJFT�BOE�PUIFS�HMB[FE�PQFOJOHT�XIFSF�UIF�PQFOJOH�JT�QSPUFDUFE�CZ� 
B�EFWJDF�UIBU�JT�MPDBUFE�PO�UIF�FYUFSJPS�PS�JOUFSJPS�TJEF�PG�UIF�PQFOJOH�BOE�NFFUT� 
UIF�DSJUFSJB�PG�1BSU�B
�BCPWF� 
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��� .JTTJMF�JNQBDU�BOE�QSFTTVSF�UFTUJOH�GPS�UIF�MJGF�TBGFUZ�XJOE�EFTJHO�DSJUFSJB�BSF�OPU� 
OFDFTTBSZ�GPS�XJOEPX�BTTFNCMJFT�BOE�PUIFS�HMB[FE�PQFOJOHT�XIFSF�UIF�PQFOJOH� 
JT�QSPUFDUFE�CZ�B�EFWJDF�UIBU�JT�MPDBUFE�PO�UIF�JOUFSJPS�TJEF�PG�UIF�PQFOJOH�BOE� 
NFFUT�UIF�DSJUFSJB�PG�1BSU�B
�BCPWF� 

E
�	 4PJM�DPWFSFE�1PSUJPOT�PG�4BGF�3PPNT��4IPVME�BMM�PS�QPSUJPOT�PG�TBGF�SPPNT�CF� 
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Table 3-5.  Occupant Density for Residential Safe Rooms 

Type of Safe Room Minimum Recommended Usable Safe Room Floor 
Area in Square Feet Per Occupant 
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PG�UIF�PDDVQBOUT�XJUIJO�UIF�TBGF�SPPN��*O�BEEJUJPO�PQFOJOHT�GPS�WFOUJMBUJPO�JOUP�BOE�PVU�PG�UIF�TBGF� 
SPPN�TIPVME�CF�IBSEFOFE�UP�SFTJTU�CPUI�XJOE�MPBET�BOE�EFCSJT�JNQBDU�� 

'PS�UIF�SFTJEFOUJBM�TBGF�SPPN�UIF�SFQSFTFOUBUJWF�NJTTJMF�GPS�UIF�EFCSJT�JNQBDU�UFTU�GPS�BMM� 
DPNQPOFOUT�PG�UIF�TBGF�SPPN�FOWFMPQF�TIPVME�CF�B����MC��Y���5IF�TQFFET�PG�UIF�UFTU�NJTTJMF� 
JNQBDUJOH�WFSUJDBM�BOE�IPSJ[POUBM�TBGF�SPPN�TVSGBDFT�BSF�QSFTFOUFE�JO�5BCMF������5IJT�EFCSJT� 
JNQBDU�UFTU�JT�SFDPNNFOEFE�BCPWF�BOE�CFZPOE�BOZ�PUIFS�EFCSJT�JNQBDU�DSJUFSJB�UIBU�NBZ�CF� 
BQQMJDBCMF�JO�UIF�MPDBM�KVSJTEJDUJPO�JO�XIJDI�UIF�TBGF�SPPN�JT�CFJOH�DPOTUSVDUFE��*G�UIF�SFTJEFOUJBM� 
TBGF�SPPN�JT�MPDBUFE�JO�BO�BSFB�UIBU�BMSFBEZ�SFRVJSFT�EFCSJT�JNQBDU�QSPUFDUJPO�GPS�PQFOJOHT�UP� 
NJOJNJ[F�EBNBHF�UP�CVJMEJOHT�BOE�DPOUFOUT�JU�JT�JNQPSUBOU�UP�OPUF�UIBU�UIF�DPEF�NBOEBUFE� 
SFRVJSFNFOUT�GPS�QSPQFSUZ�QSPUFDUJPO�NVTU�TUJMM�CF�BEIFSFE�UP�BOE�UIBU�UIF�EFCSJT�JNQBDU�QSPUFDUJPO� 
DSJUFSJB�UIBU�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�GSPN�UPSOBEPFT�BOE�IVSSJDBOFT�BSF�UIF�BEEJUJPOBM� 
DSJUFSJB��"�NPSF�EFUBJMFE�EJTDVTTJPO�PG�UIF�EFCSJT�JNQBDU�DSJUFSJB�JT�QSPWJEFE�JO�$IBQUFS���PG�UIJT� 
QVCMJDBUJPO� 

Table 3-6.  Residential Safe Room Missile Impact Criteria 

Safe Room Design Wind Speed Missile Speed (of 15-lb 2x4 board member) and  
Safe Room Impact Surface 

����NQI 
7FSUJDBM�4VSGBDFT������NQI� 
)PSJ[POUBM�4VSGBDFT�����NQI 

/PUF��8BMMT�EPPST�BOE�PUIFS�TBGF�SPPN�FOWFMPQF�TVSGBDFT�JODMJOFE����EFHSFFT�PS�NPSF�GSPN�UIF�IPSJ[POUBM�TIPVME�CF�DPOTJEFSFE� 
WFSUJDBM�TVSGBDFT��4VSGBDFT�JODMJOFE�MFTT�UIBO����EFHSFFT�GSPN�UIF�IPSJ[POUBM�TIPVME�CF�USFBUFE�BT�IPSJ[POUBM�TVSGBDFT��� 

5P�TIPX�DPNQMJBODF�XJUI�DSJUFSJB�QFSUBJOJOH�UP�MJGF�TBGFUZ�QSPUFDUJPO�GSPN�XJOECPSOF�EFCSJT�UIF� 
GPMMPXJOH�HVJEBODF�JT�QSPWJEFE� 

B
�� 5FTUJOH�GPS�.JTTJMF�*NQBDUT��5FTUJOH�GPS�NJTTJMF�JNQBDU�SFTJTUBODF�PG�BMM�DPNQPOFOUT� 
PG�UIF�TBGF�SPPN�FOWFMPQF�	JODMVEJOH�EPPST�BOE�PQFOJOH�QSPUFDUJWFT
�TIPVME�CF�JO� 
BDDPSEBODF�XJUI�*$$�����4FDUJPO�����XJUI�UIF�FYDFQUJPO�PG�UIF�NJTTJMF�JNQBDU�TQFFE� 
XIJDI�TIPVME�CF�UIBU�TQFDJàFE�JO�5BCMF����� 

C
�� 8BMM�BOE�3PPG�"TTFNCMJFT��"MM�XBMM�BTTFNCMJFT�SPPG�BTTFNCMJFT�XJOEPX�BTTFNCMJFT� 
EPPS�BTTFNCMJFT�BOE�QSPUFDUJWF�EFWJDFT�VTFE�UP�DPWFS�PQFOJOHT�BOE�QFOFUSBUJPOT�JO�UIF� 
XBMM�SPPG�UIBU�BSF�SFDPNNFOEFE�UP�QSPUFDU�PDDVQBOUT�TIPVME�CF�UFTUFE�BT�JEFOUJàFE�JO� 
1BSU�B
�BCPWF�BOE�*$$�����4FDUJPO������5IF�UFTUJOH�QSPDFEVSFT�UIBU�BSF�VTFE�UP�DPNQMZ� 
XJUI�UIFTF�DSJUFSJB�BSF�QSPWJEFE�JO�*$$�����4FDUJPO����� 

D
�� 0QFOJOHT�BOE�0QFOJOH�1SPUFDUJWFT�JO�5PSOBEP�4BGF�3PPNT��5IF�PQFOJOHT�JO�UIF� 
TBGF�SPPN�FOWFMPQF�TIPVME�CF�QSPUFDUFE�CZ�EPPST�DPNQMZJOH�XJUI�*$$�����4FDUJPO� 
���������XJOEPXT�DPNQMZJOH�XJUI�*$$�����4FDUJPO����������PUIFS�PQFOJOH�QSPUFDUJWFT� 
DPNQMZJOH�XJUI�*$$�����4FDUJPO��������PS�CBGáFE�UP�QSFWFOU�XJOECPSOF�EFCSJT�GSPN� 
FOUFSJOH�UIF�TBGF�SPPN�QSPUFDUFE�PDDVQBOU�BSFB�JO�BDDPSEBODF�XJUI�*$$�����4FDUJPO� 
�������5IF�UFTUJOH�QSPDFEVSFT�UIBU�BSF�VTFE�UP�TIPX�DPNQMJBODF�XJUI�UIFTF�DSJUFSJB�BSF� 
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QSPWJEFE�JO�*$$�����4FDUJPO������UIJT�BMTP�JODMVEFT�TLZMJHIU�BTTFNCMJFT�BOE�PUIFS�HMB[FE� 
PQFOJOHT��0QFOJOH�QSPUFDUJWFT�JO�SFTJEFOUJBM�TBGF�SPPNT�TIPVME�CF�QFSNBOFOUMZ�BGàYFE� 
BOE�NBOVBMMZ�PQFSBCMF�GSPN�JOTJEF�UIF�TBGF�SPPN� 

�	 "MTP�XJOEPX�BTTFNCMJFT�	PQFSBCMF�BOE�OPO�PQFSBCMF
�BOE�PUIFS�HMB[FE�PQFOJOHT� 
	JODMVEJOH�TLZMJHIUT�TJEF�MJHIUT�BOE�USBOTPNT
�TIPVME�CF�UFTUFE�VTJOH�UIF�QSPDFEVSFT� 
GPS�NJTTJMF�JNQBDU�SFTJTUBODF�JO�BDDPSEBODF�XJUI�*$$�����4FDUJPO������QSFTTVSF�JO� 
BDDPSEBODF�XJUI�*$$�����4FDUJPO������BOE�DZDMJD�QSFTTVSFT�JO�BDDPSEBODF�XJUI�"45.�&� 
����� 

&YDFQUJPOT� 

��� .JTTJMF�JNQBDU�UFTUJOH�GPS�UIF�MJGF�TBGFUZ�NJTTJMF�JNQBDU�DSJUFSJB�JT�OPU�OFDFTTBSZ�GPS� 
XJOEPX�BTTFNCMJFT�BOE�PUIFS�HMB[FE�PQFOJOHT�XIFSF�UIF�PQFOJOH�JT�QSPUFDUFE�CZ� 
B�EFWJDF�MPDBUFE�PO�UIF�FYUFSJPS�PS�JOUFSJPS�TJEFT�PG�UIF�PQFOJOH�BOE�NFFUJOH�UIF� 
DSJUFSJB�PG�1BSU�B
�BCPWF� 

��� .JTTJMF�JNQBDU�UFTUJOH�BOE�QSFTTVSF�UFTUJOH�GPS�UIF�MJGF�TBGFUZ�NJTTJMF�JNQBDU�DSJUFSJB� 
BSF�OPU�OFDFTTBSZ�GPS�XJOEPX�BTTFNCMJFT�BOE�PUIFS�HMB[FE�PQFOJOHT�XIFSF�UIF� 
PQFOJOH�JT�QSPUFDUFE�CZ�B�EFWJDF�MPDBUFE�PO�UIF�JOUFSJPS�TJEF�PG�UIF�PQFOJOH�BOE� 
NFFUJOH�UIF�DSJUFSJB�PG�1BSU�B
�BCPWF� 

E
�	 4PJM�DPWFSFE�1PSUJPOT�PG�4BGF�3PPNT��4IPVME�BMM�PS�QPSUJPOT�PG�B�TBGF�SPPN�CF�CFMPX� 
HSPVOE�PS�DPWFSFE�CZ�TPJM�NJTTJMF�JNQBDU�SFTJTUBODF�DSJUFSJB�NBZ�OPU�CF�UP�CF�BEESFTTFE�� 
4BGF�SPPNT�XJUI�BU�MFBTU����JODIFT�PG�TPJM�DPWFS�QSPUFDUJOH�IPSJ[POUBM�TVSGBDFT�PS�XJUI� 
BU�MFBTU����JODIFT�PG�TPJM�DPWFS�QSPUFDUJOH�WFSUJDBM�TVSGBDFT�EP�OPU�OFFE�UP�CF�UFTUFE�GPS� 
SFTJTUBODF�UP�NJTTJMF�JNQBDU�BT�UIPVHI�UIF�TVSGBDFT�XFSF�FYQPTFE��4PJM�JO�QMBDF�BSPVOE� 
UIF�TBGF�SPPN�BT�TQFDJàFE�BCPWF�DBO�CF�DPOTJEFSFE�UP�QSPWJEF�BQQSPQSJBUF�QSPUFDUJPO� 
GSPN�UIF�SFQSFTFOUBUJWF�SFTJEFOUJBM�TBGF�SPPN�NJTTJMF�JNQBDU� 

F
�	 "MDPWF�PS�#BGáFE�&OUSZ�4ZTUFNT��"MM�QSPUFDUJWF�FMFNFOUT�PG�BMDPWF�PS�CBGáFE� 
FOUSZ�TZTUFNT�UP�TBGF�SPPNT�	XIFO�VTFE
�TIPVME�CF�EFTJHOFE�UP�NFFU�UIF�XJOE�MPBE� 
SFDPNNFOEBUJPOT�PG�4FDUJPO�������PG�UIJT�QVCMJDBUJPO�BOE�UIF�EFCSJT�JNQBDU�UFTU� 
SFDPNNFOEBUJPOT�PG�4FDUJPO�������PG�UIJT�QVCMJDBUJPO��8IFSF�B�EPPS�JT�FNQMPZFE�BT�QBSU� 
PG�UIF�QSPUFDUJPO�JO�TVDI�BO�FOUSZ�TZTUFN�UIF�EPPS�TIPVME�NFFU�UIF�EFCSJT�JNQBDU�UFTU� 
SFRVJSFNFOUT�PG�*$$�����4FDUJPO���������BOE�UIF�QSFTTVSF�UFTUJOH�SFRVJSFNFOUT�PG�*$$� 
����4FDUJPOT�����BOE��������5IF�FODMPTVSF�DMBTTJàDBUJPO�GPS�TBGF�SPPNT�XJUI�BMDPWF�PS� 
CBGáFE�FOUSJFT�TIPVME�CF�EFUFSNJOFE�JO�BDDPSEBODF�XJUI�4FDUJPO�������PG�UIJT�QVCMJDBUJPO� 

G
�	 0UIFS�%FCSJT�)B[BSET��-BZ�EPXO�SPMMPWFS�BOE�DPMMBQTF�IB[BSET�	J�F��USFFT�PUIFS� 
TUSVDUVSFT�FRVJQNFOU�FUD��UIBU�IBWF�B�SFBTPOBCMF�DIBODF�PG�BEWFSTFMZ�JNQBDUJOH�UIF� 
TBGF�SPPN
�TIPVME�CF�DPOTJEFSFE�CZ�UIF�EFTJHO�QSPGFTTJPOBM�XIFO�EFUFSNJOJOH�UIF� 
MPDBUJPO�PG�TBGF�SPPNT�PO�UIF�TJUF�� 

3.6 Flood Hazard Design Criteria for Safe Rooms 
5IF�EFTJHO�PG�TBGF�SPPNT�UP�SFTJTU�XJOE�GPSDFT�BOE�XJOE�MPBET�XBT�JEFOUJàFE�JO�UIF�QSFWJPVT� 
TFDUJPO��*U�JT�BMTP�JNQPSUBOU�UP�BEESFTT�UIF�áPPE�IB[BSET�UIBU�NBZ�FYJTU�BU�B�TBGF�SPPN�TJUF��5IJT� 
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TFDUJPO�PVUMJOFT�UIF�áPPE�EFTJHO�DSJUFSJB�GPS�DPNNVOJUZ�BOE�SFTJEFOUJBM�TBGF�SPPNT��5IJT�QSPDFTT� 
MJLF�UIF�XJOE�EFTJHO�DBO�CF�BDDPNQMJTIFE�BOE�DPNQMFUFE�CZ�B�EFTJHO�QSPGFTTJPOBM�VTJOH�UIF� 
QSPDFTTFT�QSFTFOUFE�JO�"4$&������BT�NPEJàFE�JO�UIJT�QVCMJDBUJPO�GPS�UIF�áPPE�IB[BSE�	JG�JU� 
FYJTUT
��*G�UIF�áPPE�IB[BSE�EPFT�OPU�FYJTU�BU�UIF�TJUF�B�TUBUFNFOU�JEFOUJGZJOH�UIBU�UIFSF�JT�OPU�B� 
áPPE�IB[BSE�TIPVME�CF�JODMVEFE�PO�UIF�QSPKFDU�QMBOT�� 

SAFE ROOMS AND TSUNAMI HAZARDS 
5TVOBNJ�IB[BSET�NBZ�FYJTU�JO�TPNF�KVSJTEJDUJPOT�XIFSF�TBGF�SPPNT�BSF�EFTJHOFE�BOE� 
DPOTUSVDUFE�UP�QSPWJEF�QSPUFDUJPO�GSPN�IVSSJDBOFT��'MPPE�*OTVSBODF�3BUF�.BQT� '*3.T
�XJMM� 
FYJTU�GPS�UIFTF�BSFBT�CVU�UTVOBNJ�JOVOEBUJPO�NBQT�NBZ�PS�NBZ�OPU� 

5IF�UTVOBNJ�IB[BSE�JO�UIF�6�4��JT�UIF�HSFBUFTU�BMPOH�UIF�DPBTUT�JO�8BTIJOHUPO�0SFHPO� 
$BMJGPSOJB�"MBTLB�BOE�)BXBJJ�BOE�BMPOH�UIF�DPBTUT�PG�UIF�6�4��UFSSJUPSJFT�JO�UIF�$BSJCCFBO�� 
.PTU�BSFBT�DPOTJEFSFE�UP�IBWF�B�IJHI�UTVOBNJ�SJTL�IBWF�CFFO�TUVEJFE�BOE�UTVOBNJ�JOVOEBUJPO� 
BSFBT�BTTPDJBUFE�XJUI�UIF�DSFEJCMF�XPSTU�DBTF�TDFOBSJP�IBWF�CFFO�NBQQFE��5IFTF�NBQT�XFSF� 
QSFQBSFE�BT�QBSU�PG�UIF�/BUJPOBM�5TVOBNJ�)B[BSE�.JUJHBUJPO�1SPHSBN� /5).1
�JO�DPPQFSBUJPO� 
XJUI�BGGFDUFE�TUBUFT�BOE�DPNNVOJUJFT��'&."�IBT�BMTP�SFDFOUMZ�TUBSUFE�UP�FWBMVBUF�UTVOBNJ� 
IB[BSET�UISPVHI�JUT�.BQ�.PEFSOJ[BUJPO�1SPHSBN�CZ�QFSGPSNJOH�1SPCBCJMJTUJD�5TVOBNJ�)B[BSE� 
"TTFTTNFOUT� 15)"T
��$VSSFOUMZ�'&."�T�5TVOBNJ�1JMPU�4UVEZ�8PSLJOH�(SPVQ�JT�EFWFMPQJOH� 
B�NFUIPEPMPHZ�UIBU�JEFOUJàFT�SFMFWBOU�UTVOBNJ�FWFOUT�BOE�UIFO�NBQT�UIF�DPSSFTQPOEJOH�� 
����ZFBS�JOVOEBUJPO�BSFB�BOE�UTVOBNJ�FMFWBUJPOT�� 

6OUJM�B�VOJàFE�TFU�PG�UTVOBNJ�IB[BSE�NBQT�JT�BWBJMBCMF�'&."�SFDPNNFOET�UIBU�UIF�FYJTUJOH� 
NBQT�CF�VTFE�UP�JEFOUJGZ�UIF�FYUFOUT�PG�UIF�UTVOBNJ�IB[BSE�JO�B�HJWFO�KVSJTEJDUJPO��0ODF�B� 
UTVOBNJ�IB[BSE�IBT�CFFO�JEFOUJàFE�UP�FYJTU�'&."�SFDPNNFOET�UIBU�CPUI�DPNNVOJUZ�BOE� 
SFTJEFOUJBM�TBGF�SPPNT�CF�DPOTUSVDUFE�PVUTJEF�PG�UTVOBNJ�JOVOEBUJPO�BSFBT��5IJT�JT�TJNJMBS�UP� 
UIF�BQQSPBDI�VTFE�GPS�UIF�áPPE�EFTJHO�DSJUFSJB�JO�UIJT�4FDUJPO�����XIJDI�SFDPNNFOET�UIBU� 
TBGF�SPPNT�OPU�CF�TJUFE�JO�7FMPDJUZ�	7
�;POFT�TIPXO�PO�'*3.T�PS�JO�TUPSN�TVSHF�JOVOEBUJPO� 
[POFT�TIPXO�PO�4FB�-BLF�BOE�0WFSMBOE�4VSHFT�GSPN�)VSSJDBOFT�	 4-04)
�NBQT�� 

'PS�BEEJUJPOBM�JOGPSNBUJPO�PO�UIF�NBQQJOH�PG�UTVOBNJ�JOVOEBUJPO�[POFT�TFF�UIF�/5).1�XFC� 
TJUF�BU�http://nthmp.tsunami.gov/��'PS�BEEJUJPOBM�JOGPSNBUJPO�PO�UIF�EFTJHO�BOE�DPOTUSVDUJPO� 
PG�TUSVDUVSFT�JO�UTVOBNJ�JOVOEBUJPO�BSFBT�TFF�'&."�1����(VJEFMJOFT�GPS�UIF�%FTJHO�PG� 
4USVDUVSFT�GPS�7FSUJDBM�&WBDVBUJPO�GSPN�5TVOBNJT� +VOF�����
�BWBJMBCMF�BU�http://www. 
atcouncil.org/atc64.shtml. 

3.6.1 Flood Design Criteria for Community Safe Rooms 
'MPPE�IB[BSET�TIPVME�CF�DPOTJEFSFE�XIFO�EFTJHOJOH�B�DPNNVOJUZ�TBGF�SPPN��'MPPE�MPBET�BDUJOH� 
PO�B�TUSVDUVSF�DPOUBJOJOH�B�TBGF�SPPN�XJMM�CF�TUSPOHMZ�JOáVFODFE�CZ�UIF�MPDBUJPO�PG�UIF�TUSVDUVSF� 
SFMBUJWF�UP�UIF�áPPE�TPVSDF��*U�JT�GPS�UIJT�SFBTPO�UIBU�TBGF�SPPNT�TIPVME�CF�MPDBUFE�PVUTJEF�PG�UIF� 
GPMMPXJOH�IJHI�SJTL�áPPE�IB[BSE�BSFBT� 
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B�� 5IF�$PBTUBM�)JHI�)B[BSE�"SFB�	7&�[POFT
�PS�PUIFS�BSFBT�LOPXO�UP�CF�TVCKFDU�UP�IJHI�� 
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CF�BWPJEFE�FYDFQU�JO�TQFDJBM�DJSDVNTUBODFT�XIFSF�DPOTVMUBUJPO�XJUI�MPDBM�BOE�TUBUF�FNFSHFODZ� 
NBOBHFNFOU�PGàDJBMT�BOE�XJUI�'&."�DPODMVEFT�UIFSF�JT�OP�PUIFS�GFBTJCMF�PQUJPO��� 

'PS�UIF�QVSQPTFT�PG�UIJT�HVJEBODF�UIF�MPXFTU�áPPS�VTFE�GPS�TBGF�SPPN�TQBDF�BOE�PS�TBGF�SPPN� 
TVQQPSU�BSFBT�TIPVME�CF�FMFWBUFE�UP�UIF�IJHIFS�PG�UIF�GPMMPXJOH�FMFWBUJPOT�XIJDI�TIPVME�CF�VTFE� 
BT�UIF�EFTJHO�áPPE�FMFWBUJPO�	%'&
�GPS�áPPE�MPBE�DBMDVMBUJPOT� 

��� 5XP�GFFU�BCPWF�UIF�CBTF�áPPE�FMFWBUJPO� 
*O�BSFBT�XIFSF�$BUFHPSZ���TUPSN� #'&
�J�F����GFFU�BCPWF�UIF�áPPE�FMFWBUJPO� 
TVSHFT�BSF�OPU�NBQQFE�SFGFSFODFT�IBWJOH�B���QFSDFOU�BOOVBM�DIBODF�PG�CFJOH� 
JO� UIJT�EPDVNFOU� UP�i$BUFHPSZ�  FRVBMFE�PS�FYDFFEFE�JO�BOZ�HJWFO�ZFBS�� 
�u�TUPSN�TVSHF�JOVOEBUJPO�BSFB� ����ZFBS�FWFOU
��PS 
TIPVME�CF�UBLFO�UP�NFBO�UIF�BSFB� 

��� 5IF�TUJMMXBUFS�áPPE�FMFWBUJPO�BTTPDJBUFE� JOVOEBUFE�CZ�UIF�IJHIFTU�TUPSN�TVSHF� 
XJUI�UIF�����QFSDFOU�BOOVBM�DIBODF�PG�CFJOH� DBUFHPSZ�NBQQFE��4FF�$IBQUFS���� 
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��PS 

��� *G�UIF�DPNNVOJUZ�TBGF�SPPN�JT�JO�BO�BSFB�TVCKFDU�UP�DPBTUBM�TUPSN�TVSHF�JOVOEBUJPO� 

B�� 5IF�NBYJNVN�TUJMMXBUFS�JOVOEBUJPO�FMFWBUJPO�BTTPDJBUFE�XJUI�B�$BUFHPSZ��� 
IVSSJDBOF� 

C�� 5IF�XBWF�DSFTU�FMFWBUJPO�IBWJOH�B�����QFSDFOU�BOOVBM�DIBODF�PG�CFJOH�FRVBMFE�PS� 
FYDFFEFE�JO�BOZ�HJWFO�ZFBS� 
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DEFINITION 

*O�UIJT�QVCMJDBUJPO�UIF�UFSN�TUPSN�TVSHF�NFBOT�BO�BCOPSNBM�SJTF�JO�TFB� 
MFWFM�BDDPNQBOZJOH�B�IVSSJDBOF�PS�PUIFS�JOUFOTF�TUPSN�BOE�XIPTF�IFJHIU� 
JT�UIF�EJGGFSFODF�CFUXFFO�UIF�PCTFSWFE�MFWFM�PG�UIF�TFB�TVSGBDF�BOE�UIF� 

MFWFM�UIBU�XPVME�IBWF�PDDVSSFE�JO�UIF�BCTFODF�PG�UIF�DZDMPOF��4UPSN�TVSHF� 	TFF�'JHVSF����
� 
JT�VTVBMMZ�FTUJNBUFE�CZ�TVCUSBDUJOH�UIF�OPSNBM�PS�BTUSPOPNJD�IJHI�UJEF�GSPN�UIF�PCTFSWFE� 
TUPSN�UJEF� 

4BGF�SPPNT�TVCKFDU�UP�áPPEJOH�JODMVEJOH�BOZ�GPVOEBUJPO�PS�CVJMEJOH�DPNQPOFOU�TVQQPSUJOH�UIF� 
TBGF�SPPN�TIPVME�CF�EFTJHOFE�JO�BDDPSEBODF�XJUI�UIF�QSPWJTJPOT�PG�UIJT�DIBQUFS�"4$&������ 
4FDUJPO���BOE�"4$&������� 

Figure 3-3.  Storm surge
 

8IFO�BU�BMM�QPTTJCMF�B�DPNNVOJUZ�TBGF�SPPN�TIPVME�CF�MPDBUFE�PVUTJEF�UIF� 
JOáVFODF�PG�DPBTUBM�TUPSN�TVSHF�BOE�PVUTJEF�PG�BOZ�BSFBT�TVCKFDU�UP�áPPEJOH�� 
8IFO�B�TBGF�SPPN�JT�JOTUBMMFE�JO�B�4QFDJBM�'MPPE�)B[BSE�"SFB� 	4')"
�PS�PUIFS� 
áPPE�QSPOF�BSFB�UIF�UPQ�PG�MPXFTU�áPPS�GPS�UIF�TBGF�SPPN�TIPVME�CF�FMFWBUFE�BU� 
PS�BCPWF�UIF�IJHIFTU�áPPE�FMFWBUJPO�EFàOFE�JO�4FDUJPO������� 

3.6.2 Flood Design Criteria for Residential Safe Rooms 
'MPPE�IB[BSET�TIPVME�CF�DPOTJEFSFE�XIFO�EFTJHOJOH�BOE�DPOTUSVDUJOH�B�SFTJEFOUJBM�TBGF�SPPN��"� 
UPSOBEP�PS�IVSSJDBOF�SFTJEFOUJBM�TBGF�SPPN�TIPVME�CF�MPDBUFE�PVUTJEF�PG�UIF�IJHI�SJTL�áPPE�IB[BSE� 
BSFBT�MJTUFE�JO�UIJT�TFDUJPO��*G�UIF�TBGF�SPPN�OFFET�UP�CF�MPDBUFE�XJUIJO�UIF�4')"�UIF�MPXFTU�áPPS� 
PG�UIF�TBGF�SPPN�TIPVME�CF�FMFWBUFE�UP�UIF�IJHIFTU�PG�áPPE�IB[BSE�FMFWBUJPOT�JEFOUJàFE�JO�UIJT� 
TFDUJPO� 
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'MPPE�MPBET�BOE�DPOEJUJPOT�BDUJOH�PO�B�TUSVDUVSF�DPOUBJOJOH�B�TBGF�SPPN�XJMM�CF�TUSPOHMZ� 
JOáVFODFE�CZ�UIF�MPDBUJPO�PG�UIF�TUSVDUVSF�SFMBUJWF�UP�UIF�áPPE�TPVSDF��*U�JT�GPS�UIJT�SFBTPO�UIBU� 
SFTJEFOUJBM�TBGF�SPPNT�TIPVME�CF�MPDBUFE�PVUTJEF�PG�UIF�GPMMPXJOH�IJHI�SJTL�áPPE�IB[BSE�BSFBT� 

B�� 5IF�$PBTUBM�)JHI�)B[BSE�"SFB�	7&�[POFT
� 
*O�BSFBT�XIFSF�$BUFHPSZ���TUPSN� PS�PUIFS�BSFBT�LOPXO�UP�CF�TVCKFDU�UP�IJHI�� 
TVSHFT�BSF�OPU�NBQQFE�SFGFSFODFT�WFMPDJUZ�XBWF�BDUJPO��PS 
JO� UIJT�EPDVNFOU� UP�i$BUFHPSZ�  

C�� "SFBT�TFBXBSE�PG�UIF�-J.8"�XIFSF�NBQQFE� �u�TUPSN�TVSHF�JOVOEBUJPO�BSFB� 
BMTP�SFGFSSFE�UP�BT�UIF�$PBTUBM�"�;POF�JO� TIPVME�CF�UBLFO�UP�NFBO�UIF�BSFB� 
"4$&��������PS JOVOEBUFE�CZ�UIF�IJHIFTU�TUPSN�TVSHF� 

DBUFHPSZ�NBQQFE��4FF�$IBQUFS���� D�� 'MPPEXBZT��PS 
3FGFSFODFT�GPS�B�MJTU�PG�TPNF�XFC� 

E�� "SFBT�TVCKFDU�UP�DPBTUBM�TUPSN�TVSHF� TJUFT�UIBU�QSPWJEF�TUBUF�TQFDJGJD� 
JOVOEBUJPO�BTTPDJBUFE�XJUI�B�$BUFHPSZ��� TUPSN�TVSHF�JOVOEBUJPO�NBQT� 
IVSSJDBOF�	XIFSF�BQQMJDBCMF�UIFTF�BSFBT� 
TIPVME�CF�NBQQFE�BSFBT�TUVEJFE�CZ�UIF�6�4�� 
"SNZ�$PSQT�PG�&OHJOFFST�<64"$&>�/0""� 
PS�PUIFS�RVBMJàFE�TPVSDF
� 

"�SFTJEFOUJBM�TBGF�SPPN�BT�QSFTDSJCFE�JO�'&."�����PS�EFTJHOFE�UP�UIF�DSJUFSJB�QSFTFOUFE�JO� 
4FDUJPO�������TIPVME�OPU�CF�MPDBUFE�XJUIJO�UIF�4')"�JG�BU�BMM�QPTTJCMF��*G�JU�JT�OPU�QPTTJCMF�UP�JOTUBMM� 
PS�QMBDF�B�SFTJEFOUJBM�TBGF�SPPN�PVUTJEF�UIF�4')"�UIF�SFTJEFOUJBM�TBGF�SPPN�TIPVME�CF�QMBDFE� 
PVUTJEF�PG�UIF�IJHI�IB[BSE�BSFBT�JEFOUJàFE�BCPWF�BOE�UIF�UPQ�PG�UIF�FMFWBUFE�áPPS�PG�UIF�TBGF� 
SPPN�TIPVME�CF�EFTJHO�BOE�DPOTUSVDUFE�UP�UIF�IJHIFTU�PG�UIF�FMFWBUJPOT�TQFDJàFE�CFMPX�CBTFE�PO� 
UIF�'MPPE�*OTVSBODF�4UVEZ�	'*4
�PS�'*3.��*U�JT�JNQPSUBOU�UP�OPUF�JG�UIF�SFTJEFOUJBM�TBGF�SPPN�QMBOT� 
GSPN�'&."�����BSF�VTFE�UIF�EFTJHOT�BSF�SFTUSJDUFE�CZ�B�NBYJNVN�BMMPXBCMF�IFJHIU�BCPWF�HSBEF� 
BT�TQFDJàFE�PO�UIF�ESBXJOH�TIFFUT��GPS�B�NBYJNVN�FMFWBUJPO�BCPWF�FYJTUJOH�HSBEF�PG���UP���GFFU�� 
5IF�FMFWBUJPOT�UIBU�TIPVME�CF�DPOTJEFSFE�XIFO�EFTJHOJOH�UIF�TBGF�SPPN�BSF�UIF�IJHIFTU�PG� 

��� 5IF�NJOJNVN�FMFWBUJPO�PG�UIF�MPXFTU�áPPS�SFRVJSFE�CZ�UIF�áPPEQMBJO�PSEJOBODF�PG�UIF� 
DPNNVOJUZ�	JG�TVDI�PSEJOBODF�FYJTUT
��PS 

��� 5XP�GFFU�BCPWF�UIF�#'&�	J�F����GFFU�BCPWF�UIF�áPPE�FMFWBUJPO�IBWJOH�B���QFSDFOU�BOOVBM� 
DIBODF�PG�CFJOH�FRVBMFE�PS�FYDFFEFE�JO�BOZ�HJWFO�ZFBS�<����ZFBS�FWFOU>
��PS 

��� 5IF�TUJMMXBUFS�áPPE�FMFWBUJPO�BTTPDJBUFE�XJUI�UIF�����QFSDFOU�BOOVBM�DIBODF�PG�CFJOH� 
FRVBMFE�PS�FYDFFE�JO�BOZ�HJWFO�ZFBS�	����ZFBS�FWFOU
� 

�	 3FTJEFOUJBM�5PSOBEP�4BGF�3PPN�&YDFQUJPO��8IFSF�B�SFTJEFOUJBM�UPSOBEP�TBGF�SPPN� 
JT�MPDBUFE�PVUTJEF�PG�UIF�IVSSJDBOF�QSPOF�SFHJPO�BT�JEFOUJàFE�PO�'JHVSF�����BOE�UIF� 
DPNNVOJUZ�QBSUJDJQBUFT�JO�UIF�/'*1�UIF�TBGF�SPPN�OFFE�POMZ�CF�FMFWBUFE�UP�UIF�NJOJNVN� 
MPXFTU�áPPS�FMFWBUJPO�JEFOUJàFE�CZ�UIF�áPPEQMBJO�PSEJOBODF�PG�UIF�DPNNVOJUZ� 

/PUF�XIFO�JOTUBMMJOH�B�SFTJEFOUJBM�TBGF�SPPN�JO�BO�BSFB�UIBU�IBT�OPU�CFFO�NBQQFE�PS�TUVEJFE�BT� 
QBSU�PG�B�/'*1�áPPE�TUVEZ�	PS�FRVJWBMFOU�áPPE�TUVEZ
�UIF�UPQ�PG�UIF�TBGF�SPPN�áPPS�TIPVME�CF� 
FMFWBUFE�TVDI�UIBU�JU�JT���GFFU�BCPWF�UIF�áPPE�FMFWBUJPO�DPSSFTQPOEJOH�UP�UIF�IJHIFTU�SFDPSEFE� 
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áPPE�FMFWBUJPO�JO�UIF�BSFB�UIBU�IBT�OPU�CFFO�FWBMVBUFE��4IPVME�OP�IJTUPSJDBM�áPPE�FMFWBUJPO� 
EBUB�CF�BWBJMBCMF�GPS�UIF�BSFB�UIF�FMFWBUJPO�PG�UIF�TBGF�SPPN�áPPS�TIPVME�CF�TFU�BU�UIF�FMFWBUJPO� 
JEFOUJàFE�CZ�UIF�MPDBM�BVUIPSJUZ�IBWJOH�KVSJTEJDUJPO� 

3.7 Product Testing 
5IF�EFTJHO�PG�TBGF�SPPNT�UP�SFTJTU�XJOE�GPSDFT�BOE�XJOE�MPBET�DBO�CF�BDDPNQMJTIFE�BOE� 
DPNQMFUFE�CZ�B�EFTJHO�QSPGFTTJPOBM�VTJOH�UIF�QSPDFTTFT�QSFTFOUFE�JO�"4$&������BT�NPEJàFE� 
JO�UIJT�QVCMJDBUJPO�PS�BQQSPWFE�UISPVHI�MBCPSBUPSZ�UFTUJOH��)PXFWFS�UP�TIPX�UIBU�UIF�TBGF�SPPN� 
QSPWJEFT�MJGF�TBGFUZ�QSPUFDUJPO�BHBJOTU�áZJOH�EFCSJT�BMM�XBMM�BOE�SPPG�BTTFNCMJFT�XJOEPX�BOE�EPPS� 
BTTFNCMJFT�BOE�FYUFSJPS�DMBEEJOH�	FOWFMPQF
�TZTUFNT� 
TIPVME�TVDDFTTGVMMZ�QBTT�UIF�EFCSJT�JNQBDU�SFTJTUBODF� 
QSPEVDU�UFTUJOH��*O�BEEJUJPO�TJODF�BMM�PQFOJOHT�JO�UIF� 
TBGF�SPPN�FOWFMPQF�TIPVME�CF�QSPUFDUFE�CZ�EPPST� 
XJOEPXT�PQFOJOH�QSPUFDUJWF�EFWJDFT�DPNQMZJOH�XJUI� 
XJOE�QSFTTVSF�BOE�EFCSJT�JNQBDU�SFTJTUBOU�DSJUFSJB� 
EFTDSJCFE�JO�4FDUJPOT���������BOE�����UIFTF�TZTUFNT� 
TIPVME�BMTP�CF�UFTUFE�BOE�BQQSPWFE��"MUFSOBUJWFMZ� 
CBGáFT�PS�XBMMT�UP�QSFWFOU�XJOECPSOF�EFCSJT�GSPN� 
FOUFSJOH�UIF�QSPUFDUFE�PDDVQBOU�BSFB�PG�UIF�TBGF�SPPN� 
DPNQMZJOH�XJUI�UIF�EFTJHO�DSJUFSJB�PG�4FDUJPOT����� 
����BOE�����TIPVME�BMTP�CF�DPOTJEFSFE�BDDFQUBCMF�JG� 
UFTUJOH�TIPXT�UIFZ�NFFU�UIF�EFTJHO�DSJUFSJB�TQFDJàFE� 
JO�UIJT�EPDVNFOU�� 

"MM�TBGF�SPPNT�BOE�DPNQPOFOUT�UIBU�QSPUFDU�UIF� 
PDDVQBOUT�GSPN�XJOE�BOE�XJOECPSOF�EFCSJT�TIPVME�CF� 
EFTJHOFE�BOE�UFTUFE�UP�SFTJTU�XJOE�QSFTTVSFT�BOE�B� 
CSFBDI�GSPN�EFCSJT�JNQBDU�JO�BDDPSEBODF�XJUI�UIF�5FTU� 

ICC-500
 
CROSS-REFERENCE
 

5IF�TBGF�SPPN�QFSGPSNBODF�DSJUFSJB� 
GPS�EFCSJT�JNQBDU�SFTJTUBODF�BOE� 
QSPEVDU�UFTUJOH�QSFTFOUFE�JO�UIJT� 
TFDU JPO�PG �'&."�����BSF� UIF�  
TBNF�BT�UIF�TIFMUFS�EFTJHO�DSJUFSJB� 
QSFTFOUFE�JO�UIF�*$$�����4UPSN� 
4IFMUFS�4UBOEBSE�4FDUJPOT��������� 
BOE�$IBQUFS���5FTU�.FUIPE�GPS� 
*NQBDU�BOE�1SFTTVSF�5FTUJOH�� 

.FUIPE�GPS�*NQBDU�BOE�1SFTTVSF�5FTUJOH�JO�$IBQUFS� 
��PG�UIF�*$$������5IF�IB[BSE�DSJUFSJB�TQFDJàFE�GPS�UIF�JNQBDU�BOE�QSFTTVSF�UFTUJOH�PG�TBGF�SPPN� 
DPNQPOFOUT�IBWF�CFFO�EFTDSJCFE�JO�UIF�UPSOBEP�DPNNVOJUZ�TBGF�SPPN�EFCSJT�JNQBDU�DSJUFSJB�PG� 
4FDUJPO�������UIF�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�EFCSJT�JNQBDU�DSJUFSJB�PG�4FDUJPO�������BOE�UIF� 
SFTJEFOUJBM�TBGF�SPPN�EFCSJT�JNQBDU�DSJUFSJB�PG�4FDUJPO�������� 

0ODF�UFTUJOH�IBT�CFFO�DPNQMFUFE�EPDVNFOUBUJPO�TIPVME�CF�NBJOUBJOFE�BOE�QSPWJEFE�UP�UIF� 
")+�XIFSF�UIF�TBGF�SPPN�JT�CFJOH�DPOTUSVDUFE��*U�JT�JNQPSUBOU�UP�OPUF�UIBU�%)4�BOE�'&."�BSF� 
OPU�QSPEVDU�UFTUJOH�BHFODJFT�BOE�EP�OPU�iDFSUJGZu�PS�MFOE�UIFJS�BVUIPSJUZ�UP�BOZ�HSPVQ�UP�QSPEVDF� 
PS�QSPWJEF�i'&."�BQQSPWFEu�PS�i'&."�DFSUJàFEu�QSPEVDUT��5IF�NFBOT�CZ�XIJDI�QSPEVDU�UFTUJOH� 
BOE�DPNQMJBODF�XJUI�UIF�'&."�DSJUFSJB�JT�EPDVNFOUFE�BOE�QSFTFOUFE�XJMM�CF�BEESFTTFE�MBUFS�JO� 
UIJT�DIBQUFS��'&."�TVQQPSUT�UIF�TUBUFNFOU�JO�4FDUJPO�������PG�*$$�����OPU�UP�SFRVJSF�BEEJUJPOBM� 
UFTUJOH�PG�BTTFNCMJFT�BOE�QSPEVDUT�GPS�EJGGFSFOU�MFWFMT�PG�EFCSJT�JNQBDU�JG�UIF�NPTU�TUSJOHFOU� 
DSJUFSJB�PG�NJTTJMF�TJ[F�BOE�TQFFE�BSF�NFU��5IF�*$$�����TUBUFT� 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS ���� 



  

 

  

3 DESIGN CRITERIA FOR TORNADO AND HURRICANE SAFE ROOMS	 SECOND EDITION 

������4IFMUFST�NFFUJOH�UPSOBEP�JNQBDU�UFTU�SFRVJSFNFOUT��4IFMUFS�FOWFMPQF� 
DPNQPOFOUT�NFFUJOH�NJTTJMF�JNQBDU�UFTU�SFRVJSFNFOUT�GPS�UPSOBEP�TIFMUFST�TIBMM�CF� 
DPOTJEFSFE�BDDFQUBCMF�GPS�IVSSJDBOF�TIFMUFST�QSPWJEFE�UIFZ�NFFU�TUSVDUVSBM�EFTJHO�MPBE� 
SFRVJSFNFOUT�GPS�IVSSJDBOF�TIFMUFST� 

3.8 	 Permitting, Code Compliance, Professional Design Oversight, and 
 Peer Review 
5IJT�TFDUJPO�DMBSJàFT�UIF�QFSNJUUJOH�DPNQMJBODF� 
BOE�JOWPMWFNFOU�PG�UIF�EFTJHO�QSPGFTTJPOBM�JO�UIF�
 
TBGF�SPPN�QFSNJUUJOH�EFTJHO�QSPDFTT��8IFSF�TBGF�
 
SPPNT�BSF�EFTJHOBUFE�BSFBT�OPSNBMMZ�PDDVQJFE�GPS�
 
PUIFS�QVSQPTFT�UIF�SFRVJSFNFOUT�PG�UIF�BQQMJDBCMF�
 
DPOTUSVDUJPO�DPEFT�GPS�UIF�PDDVQBODZ�PG�UIF� ICC-500 
CVJMEJOH�TIPVME�BQQMZ�VOMFTT�PUIFSXJTF�TUBUFE�JO�UIJT� CROSS-REFERENCEQVCMJDBUJPO�� 

5IF�TBGF�SPPN�SFDPNNFOEBUJPOT� 
)PXFWFS�XIFSF�B�GBDJMJUZ�JT�EFTJHOFE�UP�CF�PDDVQJFE� GPS�QFSNJUUJOH�DPEF�DPNQMJBODF� 
TPMFMZ�BT�B�TBGF�SPPN�UIF�EFTJHOBUFE�PDDVQBODZ� BOE�EFTJHO�PWFSTJHIU�QSFTFOUFE� 
TIPVME�CF�"TTFNCMZ���	"��
�BT�EFàOFE�CZ�UIF�*#$�GPS� JO�UIJT�TFDUJPO�PG�'&."�����BSF� 
QVSQPTFT�PG�EFUFSNJOBUJPO�PG�BQQMJDBCMF�SFRVJSFNFOUT� UIF�TBNF�BT�UIF�SFRVJSFNFOUT�GPS� 
UIBU�BSF�OPU�JODMVEFE�JO�UIJT�QVCMJDBUJPO�PS�UIF�*$$� QFSNJUUJOH�DPEF�DPNQMJBODF�BOE� 
�����8IFSF�UIF�DPOTUSVDUJPO�PG�B�TBGF�SPPN�JT�UP�UBLF� EFTJHO�PWFSTJHIU�QSFTFOUFE�JO�UIF� 
QMBDF�JO�KVSJTEJDUJPOT�XIFSF�OP�BQQMJDBCMF�DPEFT�FYJTU� *$$�����4UPSN�4IFMUFS�4UBOEBSE�� 
UIF�QSPWJTJPOT�PG�UIF�*OUFSOBUJPOBM�$PEF�$PVODJM������ 
*OUFSOBUJPOBM�#VJMEJOH�$PEF�TIPVME�BQQMZ� 

3.8.1 Permitting and Code Compliance 
#FGPSF�DPOTUSVDUJPO�CFHJOT�BMM�OFDFTTBSZ�TUBUF�BOE�MPDBM�CVJMEJOH�BOE�PUIFS�QFSNJUT�TIPVME� 
CF�PCUBJOFE��5IF�EFTJHO�QSPGFTTJPOBM�TIPVME�NFFU�XJUI�UIF�MPDBM�DPEF�PGàDJBM�UP�EJTDVTT�BOZ� 
DPODFSOT�UIF�CVJMEJOH�PGàDJBM�NBZ�IBWF�SFHBSEJOH�UIF�EFTJHO�PG�UIF�TBGF�SPPN��5IJT�NFFUJOH� 
XJMM�IFMQ�FOTVSF�UIBU�UIF�TBGF�SPPN�JT�QSPQFSMZ�EFTJHOFE�BOE�DPOTUSVDUFE�UP�MPDBM�PSEJOBODFT�PS� 
DPEFT��"T�PG������OP�NPEFM�CVJMEJOH�DPEFT�BEESFTT�UIF�EFTJHO�PG�B�UPSOBEP�PS�IVSSJDBOF�TBGF� 
SPPN��5IF�POMZ�XBZ�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�TBGF�SPPNT�PS�TIFMUFST�JT�BEESFTTFE�JT�JG�UIF� 
")+�IBT�BEPQUFE�'&."�����PS�UIF�*$$�����BT�B�EFTJHO�TUBOEBSE�GPS�TIFMUFST��5IJT�XJMM�DIBOHF� 
JG�KVSJTEJDUJPOT�BEPQU�UIF������&EJUJPOT�PG�UIF�*#$�BOE�*3$�UIBU�XJMM�JODPSQPSBUF�UIF�*$$����� 
TUBOEBSE�CZ�SFGFSFODF�VOMFTT�UIF�")+�FYQMJDJUMZ�SFNPWFT�UIF�SFGFSFODJOH�UFYU�GSPN�UIF�DPEF� 
MBOHVBHF�EVSJOH�UIF�DPEF�BEPQUJPO�QSPDFTT�� 

$PNQMFUF�EFUBJMFE�QMBOT�BOE�TQFDJàDBUJPOT�TIPVME�CF�QSPWJEFE�UP�UIF�CVJMEJOH�PGàDJBM�GPS�FBDI� 
TBGF�SPPN�EFTJHO��5IF�EFTJHO�QBSBNFUFST�VTFE�JO�UIF�TUSVDUVSBM�EFTJHO�PG�UIF�TBGF�SPPN� 
BT�XFMM�BT�BMM�MJGF�TBGFUZ�"NFSJDBOT�XJUI�%JTBCJMJUJFT�"DU�	"%"
�NFDIBOJDBM�FMFDUSJDBM�BOE� 
QMVNCJOH�SFDPNNFOEBUJPOT�UIBU�XFSF�BEESFTTFE�TIPVME�CF�QSFTFOUFE�PO�UIF�QSPKFDU�QMBOT� 
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BOE�JO�UIF�QSPKFDU�TQFDJàDBUJPOT�	TFF�4FDUJPO�����GPS� 
BEEJUJPOBM�JOGPSNBUJPO�PO�EPDVNFOUBUJPO�PG�TBGF�SPPN� 
JOGPSNBUJPO�PO�QSPKFDU�QMBOT
� 

&HSFTT�SFDPNNFOEBUJPOT�TIPVME�CF�CBTFE�PO�UIF� 
NBYJNVN�PDDVQBODZ�PG�UIF�TBGF�SPPN�BT�EFàOFE� 
CZ�4FDUJPOT�������������BOE�������EFQFOEJOH�VQPO� 
UIF�IB[BSE�BOE�VTF�PG�UIF�TBGF�SPPN��5IJT�XJMM�MJLFMZ� 
PDDVS�XIFO�UIF�EFTJHOFS�DBMDVMBUFT�UIF�PDDVQBODZ� 
MPBE�CBTFE�PO�UIF���TRVBSF�GFFU�PS����TRVBSF�GFFU� 
QFS�QFSTPO�SFDPNNFOEFE�JO�4FDUJPOT�������BOE������� 
GPS�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT�SFTQFDUJWFMZ�� 
'PS�NVMUJ�VTF�TBGF�SPPNT�SFBDIJOH�UIF�NBYJNVN� 
PDDVQBODZ�NBZ�CF�B�SBSF�FWFOU��'PS�MJGF�TBGFUZ� 
DPOTJEFSBUJPOT�FHSFTT�QPJOUT�GPS�UIF�TBGF�SPPN� 
BSFB�TIPVME�CF�EFTJHOFE�UP�UIF�NBYJNVN�QPTTJCMF� 
PDDVQBODZ�VOUJM�UIF�DSJUFSJB�JO�UIJT�QVCMJDBUJPO�PS�JO� 
UIF�*$$�����HPWFSOJOH�UIF�EFTJHO�PG�TBGF�SPPNT�PS� 
TIFMUFST�IBWF�CFFO�BEPQUFE�UP�HPWFSO�TBGF�SPPN� 
EFTJHO�JO�UIBU�QBSUJDVMBS�KVSJTEJDUJPO��"T�B�SFTVMU� 
UIF�EFTJHO�QSPGFTTJPOBM�XJMM�MJLFMZ�IBWF�EJGàDVMUZ� 

5IF�SFBEFS�TIPVME�CF�BXBSF�PG� 
EFTDSJQUPST�BOE�NPEJGJFST�JO�UIF� 
UFYU�PG�CPUI�UIJT�QVCMJDBUJPO�BOE�UIF�� 
*$$�����UIBU�TUBUF�UIF�DPEF�BOE� 
TUBOEBSE�SFRVJSFNFOUT�BSF�BQQMJDBCMF� 
UP�UIF�EFTJHO�PG�DPNNVOJUZ�TBGF� 
SPPNT�NFFUJOH�'&."�T�EFTJHO� 
DS J UFS JB� �  5IF�  PNJTTJPO�  PG �  UIF�  
SFTJEFOUJBM�TBGF�SPPN�JT�OPU�BO� 
PWFSTJHIU�CVU�SBUIFS�BO�FYDFQUJPO� 
UP�UIFTF�SFRVJSFNFOUT�TVDI�UIBU� 
UIFTF�JUFNT�BSF�OPU�SFRVJSFE�GPS� 
UIF�SFTJEFOUJBM�TBGF�SPPN�PS�UIF� 
DPOTUSVDUJPO�EPDVNFOUT�BTTPDJBUFE� 
XJUI�UIF�SFTJEFOUJBM�TBGF�SPPN� 

QSPWJEJOH�EPPST�BOE�FHSFTT�QPJOUT�XJUI�IBSEXBSF�	TQFDJàDBMMZ�MBUDIJOH�NFDIBOJTNT
�UIBU�DPNQMZ� 
XJUI�DPEF�BOE�SFTJTU�UIF�EFTJHO�NJTTJMF�JNQBDU�DSJUFSJB�QSFTFOUFE�FBSMJFS�JO�UIJT�DIBQUFS��%FTJHO� 
QSPGFTTJPOBMT�XIP�BSF�MJNJUFE�UP�EPPS�IBSEXBSF�UIBU�JT�BDDFQUBCMF�UP�UIF�CVJMEJOH�PGàDJBM�CVU�UIBU� 
EPFT�OPU�NFFU�UIF�JNQBDU�SFTJTUBODF�DSJUFSJB�TIPVME�SFGFS�UP�5BCMF�����BOE�BMTP�4FDUJPO�����GPS� 
HVJEBODF�PO�UIF�VTF�PG�NJTTJMF�SFTJTUBOU�CBSSJFST�UP�QSPUFDU�EPPST�GSPN�EFCSJT�JNQBDU� 

3FHBSEJOH�DPEF�SFRVJSFNFOUT�OPU�SFMBUFE�UP�MJGF�TBGFUZ�PS�TUSVDUVSBM�SFRVJSFNFOUT�	UZQJDBMMZ�UIPTF� 
GPS�NFDIBOJDBM�FMFDUSJDBM�BOE�QMVNCJOH�TZTUFNT
�UIF�EFTJHOFS�TIPVME�EFTJHO�GPS�UIF�OPSNBM� 
VTF�PG�B�NVMUJ�VTF�TBGF�SPPN�VOMFTT�PUIFSXJTF�EJSFDUFE�CZ�UIF�")+��*U�XPVME�OPU�CF�SFBTPOBCMF� 
UP�DPOTJEFS�UIF�BEEJUJPOBM�DPTU�PG�BOE�OFFE�GPS�QSPWJEJOH�BEEJUJPOBM�NFDIBOJDBM�FMFDUSJDBM�BOE� 
QMVNCJOH�FRVJQNFOU�BOE�GBDJMJUJFT�GPS�UIF�IJHI�PDDVQBODZ�MPBE�UIBU�XPVME�PDDVS�POMZ�XIFO�UIF� 
TBGF�SPPN�JT�QSPWJEJOH�QSPUFDUJPO�GSPN�B�UPSOBEP�PS�IVSSJDBOF��4BGF�SPPNT�EFTJHOFE�UP�UIF�DSJUFSJB� 
JO�UIJT�NBOVBM�BSF�GPS�TIPSU�EVSBUJPO�VTF�BOE�UIF�QSPCBCJMJUZ�PG�UIFJS�VTF�BU�NBYJNVN�PDDVQBODZ� 
JT�MPX�� 

3.8.2 Professional Design Oversight 
5IF�CVJMEJOH�PXOFS�TIPVME�FNQMPZ�B�SFHJTUFSFE�EFTJHO�QSPGFTTJPOBM�EVSJOH�UIF�DPOTUSVDUJPO�PG�B� 
DPNNVOJUZ�TBGF�SPPN��5IF�UBTL�GPS�UIF�EFTJHO�QSPGFTTJPOBM�JT�UP�DPOEVDU�WJTVBM�PCTFSWBUJPOT�PG� 
UIF�DPOTUSVDUJPO�PG�UIF�TUSVDUVSBM�TZTUFN�GPS�HFOFSBM�DPOGPSNBODF�UP�UIF�BQQSPWFE�DPOTUSVDUJPO� 
EPDVNFOUT�BU�TJHOJàDBOU�DPOTUSVDUJPO�TUBHFT�BOE�BU�DPNQMFUJPO�PG�UIF�DPOTUSVDUJPO�PG�UIF� 
TUSVDUVSBM�TZTUFN��4USVDUVSBM�PCTFSWBUJPO�TIPVME�OPU�PCWJBUF�UIF�OFFE�GPS�PUIFS�JOTQFDUJPOT�PS� 
UFTUJOH�BT�TQFDJàFE�CZ�UIJT�QVCMJDBUJPO�UIF�*$$�����PS�UIF�BQQMJDBCMF�CVJMEJOH�DPEF� 
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%FàDJFODJFT�TIPVME�CF�SFQPSUFE�JO�XSJUJOH�UP�UIF�
 
PXOFS�BOE�UP�UIF�BVUIPSJUZ�IBWJOH�KVSJTEJDUJPO��"U� 
UIF�DPODMVTJPO�PG�UIF�XPSL�UIF�SFHJTUFSFE�EFTJHO� 
QSPGFTTJPOBM�XIP�NBEF�UIF�TUSVDUVSBM�PCTFSWBUJPOT� 
TIPVME�TVCNJU�UP�UIF�")+�B�XSJUUFO�TUBUFNFOU�UIBU� 
UIF�TJUF�WJTJUT�IBWF�CFFO�NBEF�BOE�JEFOUJGZ�BOZ� 
SFQPSUFE�EFàDJFODJFT�UIBU�UP�UIF�CFTU�PG�UIF�TUSVDUVSBM� 
PCTFSWFS�T�LOPXMFEHF�IBWF�OPU�CFFO�SFTPMWFE��� 

3.8.3 Peer Review 
$POTUSVDUJPO�EPDVNFOUT�GPS�DPNNVOJUZ�TBGF�SPPNT� 
EFTJHOFE�GPS�NPSF�UIBO����PDDVQBOUT�TIPVME�VOEFSHP� 
B�QFFS�SFWJFX�CZ�BO�JOEFQFOEFOU�SFHJTUFSFE�EFTJHO� 
QSPGFTTJPOBM�GPS�DPOGPSNBODF�XJUI�UIF�EFTJHO�DSJUFSJB� 
PG�UIJT�DIBQUFS��5IJT�QFFS�SFWJFX�TIPVME�GPDVT�PO�UIF� 
TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�EFTJHO�PG�FMFNFOUT�UIBU� 
QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�GPS�UIF�PDDVQBOUT�PG� 
UIF�TBGF�SPPN��5IF�EFTJHO�QSPGFTTJPOBM�QFSGPSNJOH� 
UIF�QFFS�SFWJFX�NBZ�CF�UIF�TBNF�EFTJHO�QSPGFTTJPOBM�XIP�QSPWJEFT�EFTJHO�PWFSTJHIU�BT� 
SFDPNNFOEFE�JO�4FDUJPO������� 

3.9 	 Construction Documents, Signage 
Criteria, and Labeling 

5IJT�TFDUJPO�QSPWJEFT�UIF�DSJUFSJB�UIBU�TIPVME�CF� 
BEIFSFE�UP�XIFO�EPDVNFOUJOH�UIF�EFTJHO�DSJUFSJB� 
PO�QSPKFDU�QMBOT�PS�XJUIJO�UIF�TBGF�SPPN�JUTFMG��5IF� 
MPDBUJPO�PG�UIF�TBGF�SPPN�UIF�EFTJHO�DSJUFSJB�GPS�UIF� 
TBGF�SPPN�UIF�QSPEVDU�UFTUJOH�JOGPSNBUJPO�BOE�TJNJMBS� 
JOGPSNBUJPO�TIPVME�CF�DMFBSMZ�JEFOUJàFE�PO�UIF�QSPKFDU� 
QMBOT�PS�DPOTUSVDUJPO�EPDVNFOUT��*O�BEEJUJPO�BMM�TBGF� 
SPPNT�TIPVME�IBWF�B�MBCFM�DMFBSMZ�JEFOUJGZJOH�JU�BT�B� 
TBGF�SPPN�EFTJHOFE�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�UP� 
JUT�PDDVQBOUT�BU�B�TQFDJàFE�QFSGPSNBODF�MFWFM��UIJT�JT� 
SFGFSSFE�UP�BT�TJHOBHF� 

3.9.1 Construction Documents 
"MUIPVHI�OPU�BMM�KVSJTEJDUJPOT�SFRVJSF�EFUBJMFE�DPOTUSVDUJPO�EPDVNFOUT�DPNQMJBODF�XJUI�UIF�'&."� 
DSJUFSJB�QSFTFOUFE�JO�UIJT�QVCMJDBUJPO�SFRVJSFT�UIBU�DPOTUSVDUJPO�EPDVNFOUT�TIPVME�CF�QSFQBSFE� 
BOE�NBJOUBJOFE��4VDI�EPDVNFOUT�TIPVME�DPOUBJO�JOGPSNBUJPO�BT�SFRVJSFE�CZ�UIF�BQQMJDBCMF� 
CVJMEJOH�DPEF�UIF�BVUIPSJUZ�IBWJOH�KVSJTEJDUJPO�BOE�UIJT�TFDUJPO�� 

ICC-500
 
CROSS-REFERENCE
 

5IF�TBGF�SPPN�DSJUFSJB�GPS�1FFS� 
3FWJFX�PG�4BGF�3PPN�%FTJHOT�JO� 
UIJT�TFDUJPO�PG�'&."�����BSF�NPSF� 
TUSJOHFOU�UIBO�UIF�1FFS�3FWJFX� 
DSJUFSJB�QSFTFOUFE�JO�UIF�*$$����� 
4UPSN�4IFMUFS�4UBOEBSE�4FDUJPOT� 
��������BOE�$IBQUFS���5FTU� 
.FUIPE�GPS�*NQBDU�BOE�1SFTTVSF� 
5FTUJOH�� 

ICC-500
 
CROSS-REFERENCE
 

5IF�TBGF�SPPN�SFDPNNFOEBUJPOT�GPS� 
DPOTUSVDUJPO�EPDVNFOUT�TJHOBHF� 
BOE�MBCFMJOH�QSFTFOUFE�JO�UIJT�TFDUJPO� 
PG�'&."�����BSF�UIF�TBNF�BT�UIF� 
DPOTUSVDUJPO�EPDVNFOUT�TJHOBHF� 
BOE�MBCFMJOH�QSFTFOUFE�JO�UIF�*$$� 
����4UPSN�4IFMUFS�4UBOEBSE�� 

����	 DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

SECOND EDITION	 3 DESIGN CRITERIA FOR TORNADO AND HURRICANE SAFE ROOMS 

5IF�GPMMPXJOH�JOGPSNBUJPO�BQQMJDBCMF�UP�DPOTUSVDUJPO�BOE�PQFSBUJPO�PG�UIF�TBGF�SPPN�TIPVME�CF� 
TVQQMJFE�PO�UIF�DPOTUSVDUJPO�EPDVNFOUT� 

B
�	 4BGF�3PPN�%FTJHO�*OGPSNBUJPO��5IF�BSFB�CFJOH�EFTJHOBUFE�GPS�VTF�BT�B�TBGF� 
SPPN�TIPVME�CF�DMFBSMZ�JEFOUJàFE�PO�UIF�DPOTUSVDUJPO�EPDVNFOUT��*O�BEEJUJPO�UIF� 
GPMMPXJOH�JOGPSNBUJPO�TIPVME�CF�QSPWJEFE�GPS�UIFTF�BSFBT�BT�QBSU�PG�UIF�DPOTUSVDUJPO� 
EPDVNFOUBUJPO� 

��� "�áPPS�QMBO�ESBXJOH�PS�JNBHF�SFQSFTFOUJOH�UIF�FOUJSF�GBDJMJUZ�JOEJDBUJOH�UIF�MPDBUJPO� 
PG�UIF�TBGF�SPPN�PO�B�TJUF�PS�XJUIJO�B�CVJMEJOH�PS�GBDJMJUZ�� 

��� "�TUBUFNFOU�UIBU�UIF�XJOE�EFTJHO�DPOGPSNT�UP�UIF�QSPWJTJPOT�PG�UIF�'&."����� 
%FTJHO�BOE�$POTUSVDUJPO�(VJEBODF�GPS�$PNNVOJUZ�4BGF�3PPNT�XJUI�UIF�FEJUJPO� 
ZFBS�TQFDJàFE�� 

��� 5IF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�NQI� 

��� 5IF�JNQPSUBODF�GBDUPS�*� 

��� 5IF�XJOE�FYQPTVSF�DBUFHPSZ�	JOEJDBUF�BMM�JG�NPSF�UIBO�POF�JT�VTFE
 � 

��� 5IF�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�($QJ� 

��� 5IF�UPQPHSBQIJD�GBDUPS�,[U� 

��� 5IF�EJSFDUJPOBMJUZ�GBDUPS�,E�� 

��� "�TUBUFNFOU�UIBU�UIF�TBGF�SPPN�IBT�IBT�OPU�CFFO�DPOTUSVDUFE�XJUIJO�BO�BSFB� 
TVTDFQUJCMF�UP�áPPEJOH�JO�BDDPSEBODF�XJUI�$IBQUFS���PG�UIJT�QVCMJDBUJPO� 

����%PDVNFOUBUJPO�TIPXJOH�UIBU�DPNQPOFOUT�PG�UIF�TBGF�SPPN�FOWFMPQF�XJMM�NFFU�UIF� 
NJTTJMF�JNQBDU�BOE�QSFTTVSF�UFTU�SFDPNNFOEBUJPOT�JEFOUJàFE�JO�$IBQUFS���PG�UIJT� 
QVCMJDBUJPO�BOE�$IBQUFS���PG�UIF�*$$�����4UPSN�4IFMUFS�4UBOEBSE�� 

����5IF�PDDVQBODZ�MPBE�PG�UIF�TBGF�SPPN� 

����5IF�VTBCMF�TBGF�SPPN�áPPS�BSFB� 

����7FOUJOH�BSFB�	TR��JO�
�QSPWJEFE�MPDBUJPOT�JO�UIF�TBGF�SPPN� 

����*G�BQQMJDBCMF�UIF�EFTJHOFS�TIPVME�EPDVNFOU�UIF�áPPE�IB[BSE�BU�UIF�TJUF�BOE�UIF� 
EFTJHO�FMFWBUJPO�VTFE�GPS�UIF�TBGF�SPPN�	QFS�4FDUJPO����
� 

����5IF�MPXFTU�áPPS�FMFWBUJPO�	BOE�DPSSFTQPOEJOH�EBUVN
�PG�UIF�TUSVDUVSF�DPOUBJOJOH� 
UIF�TBGF�SPPN�UIF�MPXFTU�áPPS�FMFWBUJPO�PG�UIF�TBGF�SPPN�áPPS�BOE�UIF�MPXFTU� 
áPPS�PS�B�SPPN�PS�TQBDF�UIBU�IPVTFT�BOZ�NFDIBOJDBM�FMFDUSJDBM�PS�TVQQPSU� 
FRVJQNFOU�UIBU�JT�OFFEFE�GPS�UIF�PQFSBUJPO�PG�UIF�TBGF�SPPN� 

C
� &ODMPTVSF��8IFO�B�TBGF�SPPN�JT�UP�CF�DPOTUSVDUFE�BT�B�QPSUJPO�PG�B�IPTU�CVJMEJOH�UIF� 
XBMMT�BOE�áPPST�FODMPTJOH�UIF�TBGF�SPPN�TIPVME�CF�DMFBSMZ�JOEJDBUFE�PO�UIF�ESBXJOHT� 

D
� 4JHOBHF��5IF�UZQF�BOE�MPDBUJPO�PG�TJHOT�SFDPNNFOEBUJPOT�CZ�UIJT�QVCMJDBUJPO�TIPVME�CF� 
JOEJDBUFE�PO�UIF�áPPS�QMBOT� 
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E
�	 *OTQFDUJPOT��8IFSF�BOZ�TQFDJBM�EFUBJMT�BSF�VUJMJ[FE�JO�UIF�EFTJHO�PG�UIF�TUSVDUVSF�PS� 
XIFSF�BOZ�TQFDJBM�JOWFTUJHBUJPOT�BSF�SFDPNNFOEFE�UIBU�BSF�JO�BEEJUJPO�UP�UIPTF�SFRVJSFE� 
CZ�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�UIF�DPOTUSVDUJPO�EPDVNFOUT�TIPVME�DPOUBJO�B�TDIFEVMF�PG� 
UIF�JOTQFDUJPOT�SFDPNNFOEFE�BOE�UIF�DSJUFSJB�GPS�UIF�TQFDJBM�JOTUBMMBUJPO� 

F
�	 4QFDJBM�%FUBJMT��5IF�DPOTUSVDUJPO�EPDVNFOUT�TIPVME�QSPWJEF�BOZ�TQFDJBM�NBOVGBDUVSFS�T� 
EFUBJMT�PS�JOTUBMMBUJPO�JOTUSVDUJPOT�GPS�TZTUFNT�PS�FRVJQNFOU�EFTJHOFE�GPS�UIF�TBGF�SPPN� 

G
�	 4QFDJBM�*OTUSVDUJPOT��5IF�DPOTUSVDUJPO�EPDVNFOUT�TIPVME�DPOUBJO�EFUBJMT�PG�TQFDJBM� 
JOTUSVDUJPOT�SFDPNNFOEFE�GPS�UIF�TQFDJàFE�GVODUJPOBM�PQFSBUJPO�PG�UIF�TBGF�SPPN�TVDI� 
BT� 

��� 5ZQF�BOE�MPDBUJPO�PG�FRVJQNFOU�BOE�BNFOJUJFT�QSPWJEFE�XJUIJO�UIF�TBGF�SPPN� 
JODMVEJOH�XBUFS�TVQQMZ�TBOJUBSZ�GBDJMJUJFT�àSF�FYUJOHVJTIFST�CBUUFSJFT�áBTIMJHIUT� 
TQFDJBM�FNFSHFODZ�MJHIUJOH�FRVJQNFOU�PS�BOZ�PUIFS�FRVJQNFOU�SFDPNNFOEFE�UP� 
CF�JOTUBMMFE�JO�UIF�TBGF�SPPN� 

��� 4QFDJàDBUJPOT�GPS�BOZ�BMBSN�TZTUFN�UP�CF�JOTUBMMFE� 

��� *OTUSVDUJPOT�GPS�UIF�JOTUBMMBUJPO�PS�EFQMPZNFOU�PG�BOZ�TQFDJBM�QSPUFDUJPO�FRVJQNFOU� 
TVDI�BT�TIVUUFST�TDSFFOT�TQFDJBM�MBUDIJOH�PG�EPPST�PS�XJOEPXT�BOZ�FRVJQNFOU�PS� 
TXJUDIJOH�GPS�NFDIBOJDBM�FMFDUSJDBM�BOE�QMVNCJOH�FRVJQNFOU�� 

3.9.2 Signage Criteria and Labeling 
"MM�TBGF�SPPNT�TIPVME�IBWF�B�TJHO�PVUTJEF�PS�JOTJEF�UIF�TBGF�SPPN�XJUI�UIF�OBNF�PG�UIF� 
NBOVGBDUVSFS�PS�CVJMEFS�PG�UIF�TBGF�SPPN�JUT�QVSQPTF�	J�F��UIF�TUPSN�UZQF
�BOE�TBGF�SPPN�EFTJHO� 
XJOE�TQFFE��5IF�TJHO�TIPVME�SFNBJO�MFHJCMF�BOE�WJTJCMF��'VSUIFS�BOZ�QSPEVDUT�NBUFSJBMT�PS� 
TZTUFNT�TQFDJàFE�GPS�PDDVQBOU�QSPUFDUJPO�TIPVME�CF�MBCFMFE�CZ�UIF�BHFODZ�UIBU�BQQSPWFE�UIFN� 
XIFO�DBMMFE�GPS�CZ�UIF�BQQMJDBCMF�QVCMJDBUJPO�	TVDI�BT�UIJT�EPDVNFOU
�TUBOEBSE�	TVDI�BT�UIF�� 
*$$����
�PS�UIF�MPDBM�CVJMEJOH�DPEF� 

3.10 Quality Assurance/Quality Control and Special Inspections 
#FDBVTF�B�UPSOBEP�PS�IVSSJDBOF�TBGF�SPPN�TIPVME�QFSGPSN�XFMM�EVSJOH�FYUSFNF�DPOEJUJPOT� 
RVBMJUZ�BTTVSBODF�BOE�RVBMJUZ�DPOUSPM�	2"�2$
�GPS�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�UIF�TBGF�SPPN� 
TIPVME�CF�BU�B�MFWFM�BCPWF�UIBU�GPS�OPSNBM�CVJMEJOH�DPOTUSVDUJPO��%FTJHO�DBMDVMBUJPOT�BOE�TIPQ� 
ESBXJOHT�TIPVME�CF�UIPSPVHIMZ�TDSVUJOJ[FE�GPS�BDDVSBDZ��8IFO�UIF�EFTJHO�UFBN�JT�TBUJTàFE�UIBU� 
UIF�EFTJHO�PG�UIF�TBGF�SPPN�JT�BDDFQUBCMF�B�SFHJTUFSFE�EFTJHO�QSPGFTTJPOBM�TIPVME�QSFQBSF�UIF� 
RVBMJUZ�BTTVSBODF�QMBO�GPS�UIF�DPOTUSVDUJPO�PG�UIF�TBGF�SPPN��5IF�DPOTUSVDUJPO�EPDVNFOUT�GPS�BOZ� 
UPSOBEP�PS�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�TIPVME�DPOUBJO�B�RVBMJUZ�BTTVSBODF�QMBO�BT�EFàOFE�JO� 
4FDUJPOT��������UISPVHI�������� 

3.10.1 Detailed Quality Assurance/Quality Control Recommendations 
5IF�RVBMJUZ�BTTVSBODF�QMBO�TIPVME�CF�CBTFE�PO�UIF�4QFDJBM�*OTQFDUJPO�3FRVJSFNFOUT�MJTUFE� 
JO�4FDUJPOT�����������BOE������PG�UIF�*#$��IPXFWFS�CFDBVTF�PG�UIF�EFTJHO�XJOE�TQFFET� 
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JOWPMWFE�FYDFQUJPOT�UIBU�XBJWF�UIF�OFFE�GPS�RVBMJUZ�BTTVSBODF�XIFO�FMFNFOUT�BSF�QSFGBCSJDBUFE� 
TIPVME�OPU�CF�BMMPXFE��5IF�*#$�SFDPNNFOET�VTJOH�UIFTF�TQFDJBM�JOTQFDUJPOT�BOE�RVBMJUZ� 
BTTVSBODF�QSPHSBN�XIFO�UIF�EFTJHO�XJOE�TQFFET�BSF�JO�FYDFTT�PG�����UP�����NQI�	��TFDPOE� 
HVTU
�EFQFOEJOH�PO�FYQPTVSF�PS�JG�UIF�CVJMEJOH�JT�JO�B�IJHI�TFJTNJD�IB[BSE�BSFB��4VGàDJFOU� 
JOGPSNBUJPO�UP�FOTVSF�UIBU�UIF�TBGF�SPPN�JT�CVJMU�JO�BDDPSEBODF�XJUI�UIF�EFTJHO�BOE�QFSGPSNBODF� 
DSJUFSJB�PG�UIJT�NBOVBM�TIPVME�CF�QSPWJEFE�CZ�UIF�EFTJHO�QSPGFTTJPOBM��5IF�RVBMJUZ�PG�CPUI� 
DPOTUSVDUJPO�NBUFSJBMT�BOE�NFUIPET�TIPVME�CF�FOTVSFE�UISPVHI�UIF�EFWFMPQNFOU�BOE�BQQMJDBUJPO� 
PG�B�RVBMJUZ�DPOUSPM�QSPHSBN�� 

"�RVBMJUZ�BTTVSBODF�QMBO�TIPVME�CF�QSPWJEFE�GPS�UIF�GPMMPXJOH� 

B
� 3PPG�DMBEEJOH�BOE�SPPG�GSBNJOH�DPOOFDUJPOT 

C
� 8BMM�DPOOFDUJPOT�UP�SPPG�BOE�áPPS�EJBQISBHNT�BOE�GSBNJOH 

D
� 3PPG�BOE�áPPS�EJBQISBHN�TZTUFNT�JODMVEJOH�DPOOFDUPST�ESBH�TUSVUT�BOE�CPVOEBSZ� 
FMFNFOUT 

E
� .BJO�XJOE�GPSDF�SFTJTUJOH�TZTUFNT�JODMVEJOH�CSBDFE�GSBNFT�NPNFOU�GSBNFT�BOE�TIFBS� 
XBMMT 

F
� .BJO�XJOE�GPSDF�SFTJTUJOH�TZTUFN�DPOOFDUJPOT�UP�UIF�GPVOEBUJPO 

G
�	 'BCSJDBUJPO�BOE�JOTUBMMBUJPO�PG�DPNQPOFOUT�BOE�BTTFNCMJFT�PG�UIF�TBGF�SPPN�FOWFMPQF� 
SFDPNNFOEFE�UP�NFFU�NJTTJMF�JNQBDU�UFTU�SFDPNNFOEBUJPOT�PG�UIJT�DIBQUFS 

H
� 3FDPNNFOEBUJPOT�GPS�DPNQPOFOUT�BOE�DMBEEJOH�JODMVEJOH�TPGàUT� 

I
� $PSSPTJPO�SFTJTUBODF�PS�QSPUFDUJPO�PG�NFUBM�DPOOFDUPST�FYQPTFE�UP�UIF�FMFNFOUT�UIBU� 
QSPWJEF�MPBE�QBUI�DPOUJOVJUZ 

J
�	 3FDPNNFOEBUJPOT�GPS�DSJUJDBM�TVQQPSU�TZTUFNT�DPOOFDUJPOT�BOE�EFCSJT�JNQBDU�QSPUFDUJPO� 
PG�UIF�DPNQPOFOUT�BOE�DPOOFDUJPOT 

3.10.2 Quality Assurance Plan Preparation 
5IF�EFTJHO�PG�FBDI�NBJO�XJOE�GPSDF�SFTJTUJOH�TZTUFN�BOE�FBDI�XJOE�SFTJTUJOH�DPNQPOFOU�TIPVME� 
JODMVEF�B�RVBMJUZ�BTTVSBODF�QMBO�QSFQBSFE�CZ�B�SFHJTUFSFE�EFTJHO�QSPGFTTJPOBM��5IF�RVBMJUZ� 
BTTVSBODF�QMBO�TIPVME�JEFOUJGZ�UIF�GPMMPXJOH� 

B
� 5IF�NBJO�XJOE�GPSDF�SFTJTUJOH�TZTUFNT�BOE�XJOE�SFTJTUJOH�DPNQPOFOUT 

C
� 5IF�TQFDJBM�JOTQFDUJPOT�BOE�UFTUJOH�UP�CF�SFRVJSFE�JO�BDDPSEBODF�XJUI�4FDUJPO�������PG� 
UIF�*$$���� 

D
� 5IF�UZQF�BOE�GSFRVFODZ�PG�UFTUJOH�UP�CF�QFSGPSNFE 

E
� 5IF�UZQF�BOE�GSFRVFODZ�PG�TQFDJBM�JOTQFDUJPOT�UP�CF�QFSGPSNFE 

F
� 5IF�TUSVDUVSBM�PCTFSWBUJPOT�UP�CF�QFSGPSNFE�JO�BDDPSEBODF�XJUI�4FDUJPO�������PG�UIF�� 
*$$���� 
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G
�	 5IF�EJTUSJCVUJPO�UZQF�BOE�GSFRVFODZ�PG�SFQPSUT�PG�UFTU�JOTQFDUJPOT�BOE�TUSVDUVSBM�
 
PCTFSWBUJPOT�UP�CF�QSFQBSFE�BOE�NBJOUBJOFE
 

3.10.3 Contractor’s Responsibility 
&BDI�DPOUSBDUPS�SFTQPOTJCMF�GPS�UIF�DPOTUSVDUJPO�PG�B�.8'34�PS�BOZ�DPNQPOFOU�MJTUFE�JO�UIF� 
RVBMJUZ�BTTVSBODF�QMBO�TIPVME�TVCNJU�B�XSJUUFO�TUBUFNFOU�PG�SFTQPOTJCJMJUZ�UP�UIF�BVUIPSJUZ�IBWJOH� 
KVSJTEJDUJPO�UIF�SFTQPOTJCMF�EFTJHO�QSPGFTTJPOBM�BOE�PXOFS�QSJPS�UP�UIF�DPNNFODFNFOU�PG�XPSL� 
PO�UIF�TZTUFN�PS�DPNQPOFOU��5IF�DPOUSBDUPS�T�TUBUFNFOU�PG�SFTQPOTJCJMJUZ�TIPVME�DPOUBJO� 

B
� "DLOPXMFEHFNFOU�PG�BXBSFOFTT�PG�UIF�TQFDJBM�DSJUFSJB�DPOUBJOFE�JO�UIF�RVBMJUZ�BTTVSBODF� 
QMBO 

C
� "DLOPXMFEHFNFOU�UIBU�DPOUSPM�XJMM�CF�FYFSDJTFE�UP�PCUBJO�DPOGPSNBODF�XJUI�UIF�
 
DPOTUSVDUJPO�EPDVNFOUT
 

D
� 1SPDFEVSFT�GPS�FYFSDJTJOH�DPOUSPM�XJUIJO�UIF�DPOUSBDUPS�T�PSHBOJ[BUJPO�BOE�UIF�NFUIPE� 
BOE�GSFRVFODZ�PG�SFQPSUJOH�BOE�UIF�EJTUSJCVUJPO�PG�SFQPSUT 

E
� *EFOUJàDBUJPO�BOE�RVBMJàDBUJPOT�PG�UIF�QFSTPO	T
�FYFSDJTJOH�TVDI�DPOUSPM�BOE�UIFJS�
 
QPTJUJPO	T
�JO�UIF�PSHBOJ[BUJPO
 

�	 &YDFQUJPO��1SFGBCSJDBUFE�PS�QBOFMJ[FE�TBGF�SPPN�DPNQPOFOUT�UIBU�IBWF�CFFO�JOTQFDUFE� 
BOE�MBCFMFE�CZ�BO�BQQSPWFE�BHFODZ�NFFUJOH�UIF�SFRVJSFNFOUT�PG�UIF�BQQMJDBCMF�CVJMEJOH� 
DPEF� 

3.10.4 Special Inspections and Acceptance 
5IF�DPOTUSVDUJPO�PG�TBGF�SPPNT�BOE�JOTUBMMBUJPO�PG�BMM�FRVJQNFOU�TIPVME�CF�TVCKFDU�UP�JOTQFDUJPOT� 
JO�BDDPSEBODF�XJUI�UIF�BQQMJDBCMF�CVJMEJOH�DPEF��4QFDJBM�JOTQFDUJPOT�TIPVME�CF�QSPWJEFE�GPS� 
DPOTUSVDUJPO�BOE�JOTUBMMBUJPO�PG�NBUFSJBMT�BT�SFRVJSFE�CZ�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�BOE�XIFO� 
UIF�QSPQPTFE�XPSL�DPNQSJTFT� 

B
� $POTUSVDUJPO�NBUFSJBMT�BOE�TZTUFNT�UIBU�BSF�BMUFSOBUJWFT�UP�USBEJUJPOBM�NBUFSJBMT�BOE� 
TZTUFNT�QSFTDSJCFE�CZ�UIF�BQQMJDBCMF�DPEF 

C
� 6OVTVBM�EFTJHO�BOE�DPOTUSVDUJPO�BQQMJDBUJPOT 

*O�BEEJUJPO�XIFSF�GBCSJDBUJPO�PG�TUSVDUVSBM�MPBE�CFBSJOH�BOE�EFCSJT�JNQBDU�SFTJTUBOU�DPNQPOFOUT� 
BOE�BTTFNCMJFT�JT�CFJOH�QFSGPSNFE�PO�UIF�QSFNJTFT�PG�B�GBCSJDBUPS�B�TQFDJBM�JOTQFDUJPO�PG� 
UIF�GBCSJDBUPS�T�TIPQ�TIPVME�CF�QFSGPSNFE��)PXFWFS�UIJT�JOTQFDUJPO�NBZ�CF�XBJWFE�JG�UIF� 
QSFGBCSJDBUFE�PS�QBOFMJ[FE�TBGF�SPPN�DPNQPOFOUT�IBWF�CFFO�JOTQFDUFE�BOE�MBCFMFE�CZ�BO� 
BQQSPWFE�BHFODZ�UIBU�NFFUT�UIF�SFRVJSFNFOUT�PG�UIF�BQQMJDBCMF�CVJMEJOH�DPEF� 
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4 Characteristics of 
Tornadoes and Hurricanes 

5IJT�DIBQUFS�QSPWJEFT�CBTJD�JOGPSNBUJPO�BCPVU�UPSOBEPFT�BOE�IVSSJDBOFT�BOE�UIFJS�FGGFDUT�PO� 
UIF�CVJMU�FOWJSPONFOU��5IJT�JOGPSNBUJPO�XJMM�IFMQ�UIF�SFBEFS�CFUUFS�VOEFSTUBOE�CPUI�IPX�FYUSFNF� 
XJOET�EBNBHF�CVJMEJOHT�BOE�UIF�TQFDJàD�HVJEBODF�QSPWJEFE�JO�$IBQUFS��� 

4.1 General Wind Effects on Buildings 
#VJMEJOH�GBJMVSFT�PDDVS�XIFO�XJOET�QSPEVDF�GPSDFT�PO�CVJMEJOHT�UIBU�UIFZ�XFSF�OPU�EFTJHOFE�PS� 
DPOTUSVDUFE�UP�XJUITUBOE��'BJMVSFT�BMTP�PDDVS�XIFO�UIF�CSFBDIJOH�PG�B�XJOEPX�PS�EPPS�DSFBUFT�B� 
SFMBUJWFMZ�MBSHF�PQFOJOH�JO�UIF�CVJMEJOH�FOWFMPQF��5IFTF�PQFOJOHT�BMMPX�XJOE�UP�FOUFS�CVJMEJOHT� 
XIFSF�JU�BHBJO�QSPEVDFT�GPSDFT�UIBU�UIF�CVJMEJOHT�XFSF�OPU�EFTJHOFE�UP�XJUITUBOE��0UIFS�GBJMVSFT� 
NBZ�CF�BUUSJCVUFE�UP�QPPS�DPOTUSVDUJPO�JOBEFRVBUF�TUSVDUVSBM�TZTUFNT�PMEFS�CVJMEJOH�DPEFT�UIBU� 
QSPWJEFE�MJUUMF�UP�OP�IB[BSE�SFTJTUBODF�QSPWJTJPOT�BOE�QPPS�TFMFDUJPO�PG�CVJMEJOH�NBUFSJBMT� 

1BTU�IJTUPSZ�BOE�QPTU�EJTBTUFS�JOWFTUJHBUJPOT�IBWF�TIPXO�UIBU�UP�B�MBSHF�FYUFOU�	�
�XJOE� 
JOEVDFE�TUSVDUVSBM�EBNBHF�UP�CPUI�SFTJEFOUJBM�BOE� 
OPO�SFTJEFOUJBM�CVJMEJOHT�DBO�CF�NJOJNJ[FE�BOE�	�
� 
XJOE��BOE�EFCSJT�JOEVDFE�EBNBHF�UP�UIF�CVJMEJOH� 
FYUFSJPS�	FOWFMPQF
�DBO�CF�SFEVDFE��&YQFSJFODF� 
TIPXT�UIBU�NJUJHBUJPO�PQQPSUVOJUJFT�GPS�CVJMEJOH� 
QSPUFDUJPO�FYJTU�GPS�QSPQFSUJFT�UIBU�NBZ�CF�FYQPTFE� 
UP�XJOE�IB[BSET�BMPOH�UIF�QFSJQIFSZ�PG�TUSPOH� 
BOE�WJPMFOU�UPSOBEPFT�JO�UIF�QBUI�PG�UIF�WPSUFY�PG� 
XFBL�UPSOBEPFT�BOE�XJUIJO�UIF�XJOE�àFMET�PG�NPTU� 
IVSSJDBOFT��*O�UIFTF�BSFBT�EBNBHF�UP�QSPQFSUZ�XBT� 
JOWFTUJHBUFE�UP�EFUFSNJOF�XIFUIFS�MPTTFT�DPVME�IBWF� 
CFFO�NJOJNJ[FE�UISPVHI�DPNQMJBODF�XJUI�VQ�UP�EBUF� 
NPEFM�CVJMEJOH�DPEFT�BOE�FOHJOFFSJOH�TUBOEBSET�BOE� 
XIFUIFS�DPOTUSVDUJPO�UFDIOJRVFT�QSPWFO�UP�NJOJNJ[F� 
EBNBHF�JO�PUIFS�XJOE�QSPOF�BSFBT�XFSF�VTFE�� 
#VJMEJOHT�EFTJHOFE�BOE�DPOTUSVDUFE�BCPWF�CBTJD�DPEF� 
SFRVJSFNFOUT�	J�F��iIBSEFOFEu�CVJMEJOHT
�BOE�OFXFS� 
TUSVDUVSFT�EFTJHOFE�BOE�DPOTUSVDUFE�UP�NPEFSO� 
IB[BSE�SFTJTUBOU�DPEFT�IBWF�CFFO�GPVOE�UP�CF�BCMF� 
UP�SFTJTU�UIF�XJOE�MPBE�GPSDFT�GSPN�XFBL�UPSOBEPFT� 

NOTE 
*G�B�TUBOEBSE�TJ[F�XJOEPX�JT�CSPLFO� 
CZ�XJOECPSOF�EFCSJT�PO�UIF�XBMM� 
PG�B�UZQJDBM�TJOHMF�TUPSZ�IPNF�BO� 
PQFOJOH�JO�UIF�CVJMEJOH�FOWFMPQF� 
DBO�CF�GPSNFE�UIBU�JT�MBSHF�FOPVHI� 
	��UP���QFSDFOU�PG�UIF�XBMM�BSFB
 � 
UIBU�UIF�CVJMEJOH�NBZ�FYQFSJFODF� 
JOUFSOBM�QSFTTVSJ[BUJPO��*O�BEEJUJPO�UP� 
FYQPTJOH�UIF�JOUFSJPS�PG�UIF�CVJMEJOH� 
UP�XJOE�ESJWFO�SBJO�BO�JODSFBTF�JO� 
XJOE�MPBET�NBZ�SFTVMU�JO�B�QBSUJBM�PS� 
DPNQMFUF�TUSVDUVSBM�GBJMVSF� 
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	&'��PS�XFBLFS
��'VSUIFSNPSF�EVSJOH�TUSPOHFS�UPSOBEP�TUSJLFT�OPU�BMM�EBNBHF�JT�GSPN�UIF�SPUBUJOH� 
WPSUFY�PG�UIF�UPSOBEP��.VDI�PG�UIF�EBNBHF�JT�GSPN�TUSBJHIU�MJOF�XJOET�SVTIJOH�UPXBSE�BOE�CFJOH� 
QVMMFE�JOUP�UIF�UPSOBEP�JUTFMG��.BOZ�OFXFS�IPNFT�EFTJHOFE�BOE�DPOTUSVDUFE�UP�NPEFSO�DPEFT� 
TVDI�BT�UIF�*OUFSOBUJPOBM�3FTJEFOUJBM�$PEFT�	*3$������&EJUJPO�BOE�OFXFS
�XJUI�B�DPOUJOVPVT�MPBE� 
QBUI�UP�SFTJTU�FYUSFNF�XJOE�GPSDFT�NBZ�TVSWJWF�XJUIPVU�TUSVDUVSBM�GBJMVSF��5IF�QSJNBSZ�EBNBHF� 
UP�UIFTF�OFXFS�IPNFT�JT�UP�UIF�CVJMEJOH�FOWFMPQF�	J�F��DMBEEJOH�BOE�PUIFS�FYUFSJPS�TZTUFNT��SPPG� 
DPWFSJOH�SPPG�EFDL�FYUFSJPS�XBMMT�BOE�XJOEPXT
��&WFO�UIJT�UZQF�PG�EBNBHF�NBZ�CF�SFEVDFE� 
PO�CVJMEJOHT�UIBU�BSF�EFTJHOFE�BOE�DPOTUSVDUFE�BDDPSEJOH�UP�UIF�*3$������	PS�OFXFS
�XIFO�UIF� 
CVJMEJOH�FYQFSJFODFT�XFBLFS�UPSOBEPFT�BOE�UIF�PVUFSNPTU�XJOET�GSPN�TUSPOHFS�UPSOBEPFT��5IJT�JT� 
BO�JNQPSUBOU�DPOTJEFSBUJPO�GPS�CVJMEJOH�PXOFST�XIP�BSF�DPOUFNQMBUJOH�NJUJHBUJPO�CFDBVTF�UIFTF� 
BSF�UIF�NPTU�GSFRVFOU�XJOE�IB[BSET��#BTFE�PO�/0""�UPSOBEP�EBUB�GSPN������UP������&'�� 
&'��BOE�&'��UPSOBEPFT�BDDPVOU�GPS�BQQSPYJNBUFMZ����UP����QFSDFOU�PG�SFQPSUFE�UPSOBEPFT�JO�BOZ� 
HJWFO�ZFBS�� 

)PXFWFS�GPS�UPSOBEPFT�DMBTTJàFE�&'��BOE�MBSHFS�	TFF�5BCMF����
 �MBSHFS�CVJMEJOHT�BOE�MBSHF� 
BSFBT�PG�CVJMEJOHT�DBOOPU�CF�FDPOPNJDBMMZ�TUSFOHUIFOFE�UP�SFTJTU�UIF�XJOE�MPBET�BOE�EFCSJT� 
JNQBDUT��*G�UIF�CVJMEJOH�DBOOPU�SFTJTU�UIF�XJOE�MPBET�BDUJOH�PO�JU�JU�XJMM�GBJM��)PXFWFS�JG�UIF� 
PDDVQBOUT�PG�UIF�CVJMEJOH�IBWF�SFUSFBUFE�UP�B�TBGF�TQFDJBMMZ�EFTJHOFE�BOE�DPOTUSVDUFE�TBGF�SPPN� 
BSFB�JOKVSJFT�BOE�EFBUIT�XJMM�CF�BWPJEFE��4BGF�SPPNT�EFTJHOFE�BOE�DPOTUSVDUFE�BDDPSEJOH�UP�UIF� 
QSJODJQMFT�JO�UIJT�QVCMJDBUJPO�QSPWJEF�B�OFBS�BCTPMVUF�MFWFM�PG�QSPUFDUJPO�GPS�UIFJS�PDDVQBOUT�� 

4.2 Wind-Induced Forces – Tornadoes and Hurricanes 
5PSOBEPFT�BOE�IVSSJDBOFT�BSF�DPNQMFY�XJOE�FWFOUT�UIBU�DBVTF�EBNBHF�SBOHJOH�GSPN�NJOJNBM� 
PS�NJOPS�UP�FYUFOTJWF�EFWBTUBUJPO��*U�JT�OPU�UIF�JOUFOU�PG�UIJT�TFDUJPO�UP�QSPWJEF�B�DPNQMFUF�BOE� 
UIPSPVHI�FYQMBOBUJPO�PS�EFàOJUJPO�PG�UPSOBEPFT�IVSSJDBOFT�BOE�UIF�EBNBHF�BTTPDJBUFE�XJUI� 
FBDI�FWFOU��3BUIFS�UIJT�TFDUJPO�EFàOFT�CBTJD�DPODFQUT�DPODFSOJOH�UPSOBEPFT�IVSSJDBOFT�BOE� 
UIFJS�BTTPDJBUFE�EBNBHFT� 

4.2.1 Tornadoes 
5PSOBEPFT�BSF�POF�PG�OBUVSF�T�NPTU�WJPMFOU�TUPSNT��"DDPSEJOH�UP�UIF�(MPTTBSZ�PG�.FUFPSPMPHZ� 
	".4�����
�B�UPSOBEP�JT�iB�WJPMFOUMZ�SPUBUJOH�DPMVNO�PG�BJS�QFOEBOU�GSPN�B�DVNVMJGPSN�DMPVE� 
PS�VOEFSOFBUI�B�DVNVMJGPSN�DMPVE�BOE�PGUFO�	CVU�OPU�BMXBZT
�WJTJCMF�BT�B�GVOOFM�DMPVE�u�'SPN� 
�����UP������JO�BO�BWFSBHF�ZFBS�BQQSPYJNBUFMZ������UPSOBEPFT�IBWF�CFFO�SFQPSUFE�BDSPTT� 
UIF�6OJUFE�4UBUFT�SFTVMUJOH�JO����EFBUIT�BOE�PWFS������JOKVSJFT�BOOVBMMZ��5IF�NPTU�WJPMFOU� 
UPSOBEPFT�XJUI�XJOE�TQFFET�PG�����NQI�PS�NPSF�BSF�DBQBCMF�PG�USFNFOEPVT�EFTUSVDUJPO�� 
%BNBHF�QBUIT�DBO�CF�NPSF�UIBO���NJMF�XJEF�BOE�VQ�UP����NJMFT�MPOH��5PSOBEPFT�DBO�PDDVS� 
BOZXIFSF�JO�UIF�6OJUFE�4UBUFT��5IF�TUBUFT�BMPOH�UIF�"UMBOUJD�BOE�(VMG�DPBTUT�IBWF�TPNF�PG�UIF� 
IJHIFTU�PDDVSSFODF�SBUFT�PG�TNBMMFS�UPSOBEPFT�	&'��&'�
�XIJMF�UIF�(SFBU�1MBJOT�SFHJPO�PG�UIF� 
DPVOUSZ�	XIJDI�JODMVEFT�QBSUT�PG�5FYBT�0LMBIPNB�,BOTBT�BOE�/FCSBTLB
�DPOTJTUFOUMZ�IBT� 
UIF�IJHIFTU�PDDVSSFODF�SBUFT�PG�MBSHFS�UPSOBEPFT�	&'��&'�
��5PSOBEPFT�BSF�SFTQPOTJCMF�GPS�UIF� 
HSFBUFTU�OVNCFS�PG�XJOE�SFMBUFE�EFBUIT�FBDI�ZFBS�JO�UIF�6OJUFE�4UBUFT� 

��� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

SECOND EDITION	 4 CHARACTERISTICS OF TORNADOES AND HURRICANES 

5PSOBEPFT�DPNF�JO�BMM�TIBQFT�BOE�TJ[FT��*O�UIF�TPVUIFSO�TUBUFT�QFBL�UPSOBEP�TFBTPO�JT�.BSDI� 
UISPVHI�.BZ��QFBL�NPOUIT�JO�UIF�OPSUIFSO�TUBUFT�BSF�EVSJOH�UIF�TVNNFS��5PSOBEPFT�DBO�BMTP� 
PDDVS�JO�UIVOEFSTUPSNT�UIBU�EFWFMPQ�JO�XBSN�NPJTU�BJS�NBTTFT�JO�BEWBODF�PG�FBTUXBSE�NPWJOH� 
DPME�GSPOUT��5IFTF�UIVOEFSTUPSNT�PGUFO�QSPEVDF�MBSHF�IBJM�BOE�TUSPOH�XJOET�JO�BEEJUJPO�UP� 
UPSOBEPFT��%VSJOH�UIF�TQSJOH�JO�UIF�DFOUSBM�QMBJOT�UIVOEFSTUPSNT�GSFRVFOUMZ�EFWFMPQ�BMPOH�B� 
iESZMJOFu�XIJDI�TFQBSBUFT�XBSN�NPJTU�BJS�UP�UIF�FBTU�GSPN�IPU�ESZ�BJS�UP�UIF�XFTU��5PSOBEP� 
QSPEVDJOH�UIVOEFSTUPSNT�NBZ�GPSN�BT�UIF�ESZMJOF�NPWFT�FBTU�EVSJOH�UIF�BGUFSOPPO�IPVST��"MPOH� 
UIF�GSPOU�SBOHF�PG�UIF�3PDLZ�.PVOUBJOT�JO�UIF�5FYBT�QBOIBOEMF�BOE�JO�UIF�TPVUIFSO�IJHI�QMBJOT� 
UIVOEFSTUPSNT�GSFRVFOUMZ�GPSN�BT�BJS�OFBS�UIF�HSPVOE�áPXT�iVQTMPQFu�UPXBSE�IJHIFS�UFSSBJO�� 
*G�PUIFS�GBWPSBCMF�DPOEJUJPOT�FYJTU�UIFTF�UIVOEFSTUPSNT�DBO�QSPEVDF�UPSOBEPFT��5PSOBEPFT� 
PDDBTJPOBMMZ�BDDPNQBOZ�USPQJDBM�TUPSNT�BOE�IVSSJDBOFT�UIBU�NPWF�PWFS�MBOE��5IFZ�BSF�NPTU� 
DPNNPO�UP�UIF�SJHIU�BOE�BIFBE�PG�UIF�QBUI�	JO�UIF�SJHIU�GSPOU�RVBESBOU
�PG�UIF�TUPSN�DFOUFS�BT�JU� 
DPNFT�POTIPSF� 

*O�B�TJNQMJàFE�UPSOBEP�iNPEFMu�UIFSF�BSF�UISFF�SFHJPOT�PG�UPSOBEJD�XJOET�� 

O	 /FBS�UIF�TVSGBDF�DMPTF�UP�UIF�DPSF�PS�WPSUFY�PG�UIF�UPSOBEP��*O�UIJT�SFHJPO�UIF�XJOET� 
BSF�DPNQMJDBUFE�BOE�JODMVEF�UIF�QFBL�BU�HSPVOE�XJOE�TQFFET�CVU�BSF�EPNJOBUFE�CZ�UIF� 
UPSOBEP�T�TUSPOH�SPUBUJPO��*U�JT�JO�UIJT�SFHJPO�UIBU�TUSPOH�VQXBSE�NPUJPOT�PDDVS�UIBU�DBSSZ� 
EFCSJT�VQXBSE�BT�XFMM�BT�BSPVOE�UIF�UPSOBEP� 

O	 /FBS�UIF�TVSGBDF�BXBZ�GSPN�UIF�UPSOBEP�T�WPSUFY��*O�UIJT�SFHJPO�UIF�áPX�JT�B�DPNCJOBUJPO� 
PG�UIF�UPSOBEP�T�SPUBUJPO�JOáPX�JOUP�UIF�UPSOBEP�BOE�UIF�CBDLHSPVOE�XJOE��5IF� 
JNQPSUBODF�PG�UIF�SPUBUJPOBM�XJOET�BT�DPNQBSFE�UP�UIF�JOáPX�XJOET�EFDSFBTFT�XJUI� 
EJTUBODF�GSPN�UIF�UPSOBEP�T�WPSUFY��5IF�áPX�JO�UIJT�SFHJPO�JT�FYUSFNFMZ�DPNQMJDBUFE��5IF� 
TUSPOHFTU�XJOET�BSF�UZQJDBMMZ�DPODFOUSBUFE�JOUP�SFMBUJWFMZ�OBSSPX�TXBUIT�PG�TUSPOH�TQJSBMJOH� 
JOáPX�SBUIFS�UIBO�B�VOJGPSN�áPX�JOUP�UIF�UPSOBEP�T�WPSUFY�DJSDVMBUJPO� 

O	 "CPWF�UIF�TVSGBDF�UZQJDBMMZ�BCPWF�UIF�UPQT�PG�NPTU�CVJMEJOHT��*O�UIJT�SFHJPO�UIF�áPX�UFOET� 
UP�CFDPNF�OFBSMZ�DJSDVMBS� 

*O�B�UPSOBEP�UIF�EJBNFUFS�PG�UIF�DPSF�PS�WPSUFY�DJSDVMBUJPO�DBO�DIBOHF�XJUI�UJNF�TP�JU�JT� 
JNQPTTJCMF�UP�TBZ�QSFDJTFMZ�XIFSF�POF�SFHJPO�PG�UIF�UPSOBEP�T�áPX�FOET�BOE�BOPUIFS�CFHJOT�� 
"MTP�UIF�WJTJCMF�GVOOFM�DMPVE�BTTPDJBUFE�XJUI�BOE�UZQJDBMMZ�MBCFMFE�UIF�WPSUFY�PG�B�UPSOBEP�JT� 
OPU�BMXBZT�UIF�FEHF�PG�UIF�TUSPOH�IJHI�XJOET��3BUIFS�UIF�WJTJCMF�GVOOFM�DMPVE�CPVOEBSZ�JT� 
EFUFSNJOFE�CZ�UIF�UFNQFSBUVSF�BOE�NPJTUVSF�DPOUFOU�PG�UIF�UPSOBEP�T�JOáPXJOH�BJS��5IF�IJHIFTU� 
XJOE�TQFFET�JO�B�UPSOBEP�PDDVS�BU�B�SBEJVT�NFBTVSFE�GSPN�UIF�UPSOBEP�WPSUFY�DFOUFS�UIBU�DBO� 
CF�MBSHFS�UIBO�UIF�FEHF�PG�UIF�WJTJCMF�GVOOFM�DMPVE�T�SBEJVT��*U�JT�JNQPSUBOU�UP�SFNFNCFS�UIBU�B� 
UPSOBEP�T�XJOE�TQFFET�DBOOPU�CF�EFUFSNJOFE�TPMFMZ�GSPN�JUT�BQQFBSBODF� 

'SPN������VOUJM�'FCSVBSZ������UPSOBEPFT�XFSF�UZQJDBMMZ�DBUFHPSJ[FE�BDDPSEJOH�UP�UIF�'VKJUB� 
4DBMF�	'�4DBMF
�XIJDI�XBT�DSFBUFE�CZ�UIF�MBUF�%S��5FUTVZB�5IFPEPSF�'VKJUB�6OJWFSTJUZ�PG� 
$IJDBHP��5IF�'VKJUB�4DBMF��DBUFHPSJ[FE�UPSOBEP�TFWFSJUZ�CZ�EBNBHF�PCTFSWFE�OPU�CZ�SFDPSEFE� 

��5IF�UFYU�EFTDSJCJOH�UIF�'VKJUB�4DBMF�BOE�UIF�&OIBODFE�'VKJUB�4DBMF�XBT�QSJNBSJMZ�UBLFO�GSPN�UIF�SFQPSU�UJUMFE��"�3FDPNNFOEBUJPO� 
GPS�BO�&OIBODFE�'VKJUB�4DBMF�	&'�4DBMF
 �0DUPCFS���������CZ�UIF�8JOE�4DJFODF�BOE�&OHJOFFSJOH�3FTFBSDI�$FOUFS�5FYBT�5FDI� 
6OJWFSTJUZ� 
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XJOE�TQFFET��3BOHFT�PG�XJOE�TQFFET�IBWF�CFFO�BTTPDJBUFE�XJUI�UIF�EBNBHF�EFTDSJQUJPOT�PG�UIF� 
'VKJUB�4DBMF�CVU�UIFJS�BDDVSBDZ�IBT�CFFO�DBMMFE�JOUP�RVFTUJPO�CZ�CPUI�UIF�XJOE�FOHJOFFSJOH�BOE� 
NFUFPSPMPHJDBM�DPNNVOJUJFT�FTQFDJBMMZ�UIF�SBOHFT�GPS�UIF�IJHIFS�FOE�	'��BOE�'�
�PG�UIF�TDBMF�� 
5IF�XJOE�TQFFET�XFSF�FTUJNBUFT�JOUFOEFE�UP�SFQSFTFOU�UIF�PCTFSWFE�EBNBHF��5IFZ�XFSF�OPU� 
DBMJCSBUFE�OPS�EJE�UIFZ�BDDPVOU�GPS�WBSJBCJMJUZ�JO�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�CVJMEJOHT� 

"T�B�SFTVMU�UIF�8JOE�4DJFODF�BOE�&OHJOFFSJOH� 
8*4&
�3FTFBSDI�$FOUFS�BU�556�BOE�PUIFS� 
SFTFBSDIFST�GSPN�UIF�XJOE�FOHJOFFSJOH�BOE� 
NFUFPSPMPHJDBM�DPNNVOJUJFT�XPSLFE�UPHFUIFS�UP�SFWJTF� 
BOE�VQEBUF�UIF�'VKJUB�4DBMF�PWFS�UIF�QBTU�TFWFSBM� 
ZFBST��5IF�SFTVMUJOH�UPSOBEP�DMBTTJàDBUJPO�TDBMF�JT� 
DBMMFE�UIF�&OIBODFE�'VKJUB�4DBMF�	&'�4DBMF
��5IF� 
QSJNBSZ�MJNJUBUJPOT�PG�UIF�'VKJUB�4DBMF�XFSF�B�MBDL�PG� 
EBNBHF�JOEJDBUPST�OP�BDDPVOU�PG�DPOTUSVDUJPO�RVBMJUZ� 
BOE�WBSJBCJMJUZ�BOE�OP�EFàOJUJWF�DPSSFMBUJPO�CFUXFFO� 
EBNBHF�BOE�XJOE�TQFFE��5IFTF�MJNJUBUJPOT�IBWF�MFE� 
UP�JODPOTJTUFOU�SBUJOHT�PG�UPSOBEPFT�� 

#BTFE�PO�JUT�WBTU�FYQFSJFODF�JO�UPSOBEP�EBNBHF�BOE� 
JOWFTUJHBUJPO�UIF�556�UFBN�BTTJHOFE�UP�UIF�QSPKFDU� 
QSPQPTFE����EBNBHF�JOEJDBUPST�UIBU�DPOTJTUFE�PG� 
CVJMEJOHT�TUSVDUVSFT�BOE�USFFT��'PS�FBDI�EBNBHF� 
JOEJDBUPS�	%*
�TFWFSBM�EFHSFFT�PG�EBNBHF�	%0%T
� 
BSF�JEFOUJàFE��5IF�%0%T�BSF�TFRVFODFE�TP�FBDI� 
POF�SFRVJSFT�B�IJHIFS�FYQFDUFE�XJOE�TQFFE�UIBO� 
UIF�QSFWJPVT�POF��%BNBHF�SBOHFT�GSPN�UIF�JOJUJBUJPO� 
PG�WJTJCMF�EBNBHF�UP�DPNQMFUF�EFTUSVDUJPO�PG�UIF� 
QBSUJDVMBS�%*�� 

NOTE 
%S��'VKJUB�T�HSPVQ�BU�UIF�6OJWFSTJUZ� 
PG�$IJDBHP�BOE�QFSTPOOFM�BU�UIF� 
/BUJPOBM�4FWFSF�4UPSNT�'PSFDBTU� 
$FOUFS� 	/44'$
�JOEFQFOEFOUMZ� 
BTTJHOFE�'VKJUB�4DBMF�SBUJOHT�UP� 
UPSOBEPFT�JO�UIF�IJTUPSJDBM�SFDPSET� 
CBTFE�PO�XSJUUFO�EFTDSJQUJPOT�PG� 
UIF�EBNBHF��)PXFWFS�UIF�QSJNBSZ� 
SFDPSELFFQFS�PG�UIF�/44'$�EBUB� 
CFDBNF� UIF�4UPSN�1SFEJDU JPO�  
$FOUFS� 	41$
�XIJDI�NBJOUBJOFE� 
UIF�UPSOBEP�USBDL�EBUB�UISPVHI������� 
5PSOBEP�SFDPSET�TJODF�UIBU�UJNF�BSF� 
LFQU�BU�UIF�/BUJPOBM�$MJNBUJD�%BUB� 
$FOUFS� 	/$%$
�JO�"TIFWJMMF�/PSUI� 
$BSPMJOB� 

5IF�TUSBUFHZ�PG�EBNBHF�JOEJDBUPST�SFRVJSFT�UIBU�BO�FYQFDUFE�VQQFS�BOE�MPXFS�CPVOE�XJOE� 
TQFFE�CF�EFàOFE�GPS�FBDI�%0%��5IF�SBOHF�PG�XJOE�TQFFE�EFàOFE�CZ�UIF�VQQFS�BOE�MPXFS�CPVOE� 
XJOE�TQFFET�BDDPVOUT�GPS�DJSDVNTUBODFT�UIBU�DBVTF�UIF�BDUVBM�XJOE�TQFFE�BTTPDJBUFE�XJUI�UIF� 
EBNBHF�UP�EFWJBUF�GSPN�UIF�FYQFDUFE�WBMVF��5IF�FYQFDUFE�WBMVF�PG�XJOE�TQFFE�UP�DBVTF�B�HJWFO� 
%0%�JT�CBTFE�PO�B�TFU�PG�iOPSNBMu�DPOEJUJPOT��"�XFBL�MJOL�JT�B�EJTDPOUJOVJUZ�JO�UIF�MPBE�QBUI� 
XIJDI�SVOT�GSPN�UIF�CVJMEJOH�TVSGBDF�UISPVHI�UIF�TUSVDUVSBM�TZTUFN�UP�UIF�GPVOEBUJPO�� 

5IF�&'�TDBMF�BEESFTTFT�UIF�NBKPS�MJNJUBUJPOT�PG�UIF�PSJHJOBM�'VKJUB�4DBMF��"EEJUJPOBM�%*T�BSF� 
QSPQPTFE�BMPOH�XJUI�%0%T��5ISPVHI�BO�FYQFSU�FMJDJUBUJPO�QSPDFTT�XJOE�TQFFET�DPSSFTQPOEJOH�UP� 
UIF�EFTDSJCFE�EBNBHF�GPS�FBDI�%0%�BSF�FTUJNBUFE��5IF�FTUJNBUFE�XJOE�TQFFE�UIFO�EFUFSNJOFT� 
UIF�&'�4DBMF�DBUFHPSZ�BQQSPQSJBUF�GPS�UIF�PCTFSWFE�EBNBHF��5IF�DBUFHPSJFT�SBOHF�GSPN�&'��UP� 
&'���5IF�XJOE�TQFFE�SBOHFT�JO�FBDI�DBUFHPSZ�BSF�SFMBUFE�UP�'VKJUB�4DBMF�SBOHFT�CZ�B�DPSSFMBUJPO� 
GVODUJPO�	TFF�UIF������8*4&�QBQFS
�BOE�BSF�TIPXO�JO�5BCMF������5IJT�DPSSFMBUJPO�CFUXFFO�'VKJUB� 
4DBMF�BOE�&'�4DBMF�XJOE�TQFFET�QSPWJEFT�B�MJOL�CFUXFFO�UIF�UXP�TDBMFT�BOE�UIVT�NBLFT�JU� 
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QPTTJCMF�UP�FYQSFTT�B�'VKJUB�4DBMF�SBUJOH�JO�UFSNT�PG�BO�&'�4DBMF�SBUJOH��5IF�POMZ�EJGGFSFODF�JT�UIF� 
XJOE�TQFFE�SBOHFT�JO�FBDI�TDBMF��5IVT�UIF�IJTUPSJDBM�UPSOBEP�EBUBCBTF�JT�QSFTFSWFE�BOE�DBO�CF� 
FBTJMZ�DPOWFSUFE�UP�UIF�DSJUFSJB�PG�UIF�&'�4DBMF��'JHVSF�����QSFTFOUT�B�EFTDSJQUJPO�PG�UIF�EBNBHF� 
TUBUFT�PG�UIF�&'�4DBMF�BOE�QSPWJEFT�QIPUPT�UP�BTTJTU�XJUI�VOEFSTUBOEJOH� 

Table 4-1. Comparison Table for the Fujita and Enhanced Fujita Scales 

Fujita Scale EF Scale 

Fujita Scale 3-Second Gust Speed 
(mph) EF Scale 3-Second Gust Speed 

(mph) 
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&'� 

&'� 

&'� 
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����� 

������ 

������� 

������� 

������� 

������� 

5IF�'VKJUB�4DBMF�DBUFHPSJ[FT�UPSOBEP�TFWFSJUZ�CBTFE�PO�PCTFSWFE�EBNBHF��5IF�TJY�TUFQ� 
TDBMF�SBOHFT�GSPN�'��	MJHIU�EBNBHF
�UP�'��	JODSFEJCMF�EBNBHF
��4JODF�'FCSVBSZ������UIF� 
/BUJPOBM�8FBUIFS�4FSWJDF�IBT�VTFE�UIF�&OIBODFE�'VKJUB�4DBMF�	&'�4DBMF
��5IJT�OFX�TDBMF� 
SBOHFT�GSPN�&'��UP�&'���4FF�IUUQ���XXX�TQD�OPBB�HPW�FGTDBMF�GPS�GVSUIFS�JOGPSNBUJPO�PO� 
UIF�&'�4DBMF� 
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Figure 4-1. Typical tornado damage 

EF5 

EF4 

EF3 

EF2 

EF1 

EF0 

Incredible:�4USPOH�GSBNF�IPVTFT�BSF�MJGUFE� 
GSPN�GPVOEBUJPOT�SFJOGPSDFE�DPODSFUF� 
TUSVDUVSFT�BSF�EBNBHFE�BVUPNPCJMF� 
TJ[FE�NJTTJMFT�CFDPNF�BJSCPSOF�USFFT�BSF� 
DPNQMFUFMZ�EFCBSLFE�� 

Devastating: 8FMM�DPOTUSVDUFE�IPVTFT�BSF� 
EFTUSPZFE�TPNF�TUSVDUVSFT�BSF�MJGUFE�GSPN� 
GPVOEBUJPOT�BOE�CMPXO�TPNF�EJTUBODF� 
DBST�BSF�CMPXO�TPNF�EJTUBODF�MBSHF�EFCSJT� 
CFDPNFT�BJSCPSOF� 

Severe: 3PPGT�BOE�TPNF�XBMMT�BSF�UPSO� 
GSPN�TUSVDUVSFT�TPNF�TNBMM�CVJMEJOHT�BSF� 
EFTUSPZFE�OPO�SFJOGPSDFE�NBTPOSZ�CVJMEJOHT� 
BSF�EFTUSPZFE�NPTU�USFFT�JO�GPSFTU�BSF� 
VQSPPUFE� 

Considerable: 3PPG�TUSVDUVSFT�BSF�EBNBHFE� 
NPCJMF�IPNFT�BSF�EFTUSPZFE�EFCSJT� 
CFDPNFT�BJSCPSOF�	NJTTJMFT�BSF�HFOFSBUFE
� 
MBSHF�USFFT�BSF�TOBQQFE�PS�VQSPPUFE� 

Moderate:�3PPG�TVSGBDFT�BSF�QFFMFE�PGG� 
XJOEPXT�BSF�CSPLFO�TPNF�USFF�USVOLT� 
BSF�TOBQQFE�VOBODIPSFE�NPCJMF�IPNFT� 
BSF�PWFSUVSOFE�BUUBDIFE�HBSBHFT�NBZ�CF� 
EFTUSPZFE�� 

Light: $IJNOFZT�BSF�EBNBHFE�USFF� 
CSBODIFT�BSF�CSPLFO�TIBMMPX�SPPUFE�USFFT� 
BSF�UPQQMFE�� 
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4.2.2 Hurricanes and Typhoons 
"�IVSSJDBOF�BT�EFàOFE�CZ�/0""�JT�B�USPQJDBM�DZDMPOF�JO�XIJDI�UIF�NBYJNVN�TVTUBJOFE�TVSGBDF� 
XJOE�	VTJOH�UIF�6�4����NJOVUF�BWFSBHF
�JT����NQI�PS�HSFBUFS��5IF�UFSN�IVSSJDBOF�JT�VTFE�GPS� 
/PSUIFSO�)FNJTQIFSF�USPQJDBM�DZDMPOFT�FBTU�PG�UIF�*OUFSOBUJPOBM�%BUFMJOF�UP�UIF�(SFFOXJDI� 
.FSJEJBO��5SPQJDBM�DZDMPOFT�BSF�DMBTTJàFE�BT�GPMMPXT�� 

O	 5SPQJDBM�%FQSFTTJPO�m�"O�PSHBOJ[FE�TZTUFN�PG�DMPVET�BOE�UIVOEFSTUPSNT�XJUI�B�EFàOFE� 
DJSDVMBUJPO�BOE�NBYJNVN�TVTUBJOFE�XJOET�PG����NQI�PS�MFTT�� 

O	 5SPQJDBM�4UPSN�m�"O�PSHBOJ[FE�TZTUFN�PG�TUSPOH�UIVOEFSTUPSNT�XJUI�B�EFàOFE�DJSDVMBUJPO� 
BOE�NBYJNVN�TVTUBJOFE�XJOET�PG����UP����NQI�� 

O	 )VSSJDBOF�m�"O�JOUFOTF�USPQJDBM�XFBUIFS�TZTUFN�XJUI�B�XFMM�EFàOFE�DJSDVMBUJPO�BOE� 
TVTUBJOFE�XJOET�PG����NQI�PS�IJHIFS��*O�UIF�XFTUFSO�1BDJàD�IVSSJDBOFT�BSF�DBMMFE� 
iUZQIPPOTu�BOE�TJNJMBS�TUPSNT�JO�UIF�*OEJBO�0DFBO�BSF�DBMMFE�iDZDMPOFT�u 

)VSSJDBOFT�UIBU�BGGFDU�UIF�6�4��NBJOMBOE�BSF�QSPEVDUT�PG�UIF�5SPQJDBM�0DFBO�	"UMBOUJD�0DFBO� 
$BSJCCFBO�4FB�PS�(VMG�PG�.FYJDP
�BOE�UIF�BUNPTQIFSF��1PXFSFE�CZ�IFBU�GSPN�UIF�TFB�UIFZ� 
BSF�TUFFSFE�CZ�UIF�FBTUFSMZ�USBEF�XJOET�BOE�UIF�UFNQFSBUF�XFTUFSMZ�USBEF�XJOET�BT�XFMM�BT�CZ� 
UIFJS�PXO�JOUFOTF�FOFSHZ��"SPVOE�UIFJS�DPSF�XJOET�HSPX�XJUI�HSFBU�WFMPDJUZ�HFOFSBUJOH�WJPMFOU� 
TFBT��.PWJOH�BTIPSF�UIFZ�TXFFQ�UIF�PDFBO�JOXBSE�	TUPSN�TVSHF
�XIJMF�TQBXOJOH�UPSOBEPFT� 
EPXOCVSTUT�BOE�TUSBJHIU�MJOF�XJOET�BOE�QSPEVDJOH�UPSSFOUJBM�SBJOT�BOE�áPPET��"�DPNQBSJTPO�PG� 
UIF�TVTUBJOFE�XJOE�TQFFE�NFBTVSF�PG�UIF�4BGàS�4JNQTPO�)VSSJDBOF�4DBMF�BOE�UIF���TFDPOE�HVTU� 
NFBTVSF�OPX�VTFE�CZ�"4$&������UIF�*$$�����BOE�UIJT�QVCMJDBUJPO�GPS�UIFJS�SFTQFDUJWF�XJOE� 
TQFFE�NBQT�JT�QSFTFOUFE�JO�5BCMF����� 

Table 4-2. The Saffir-Simpson Hurricane Scale Wind Speeds and Pressures 

Strength Sustained Wind 
Speed (mph)* 

Gust Wind Speed 
(mph)** Pressure (millibars) 

$BUFHPSZ�� ����� ������ ���� 

$BUFHPSZ�� ������ ������� ������� 

$BUFHPSZ�� ������� ������� ������� 

$BUFHPSZ�� ������� ������� ������� 

$BUFHPSZ�� ���� ���� ���� 

��� ��NJOVUF�TVTUBJOFE�PWFS�PQFO�XBUFS 

�����TFDPOE�HVTU�PWFS�PQFO�XBUFS 

)VSSJDBOFT�BSF�DBUFHPSJ[FE�BDDPSEJOH�UP�UIF�4BGàS�4JNQTPO�)VSSJDBOF�4DBMF�	TFF�5BCMF����� 
BOE�'JHVSF����
�XIJDI�JT�VTFE�CZ�UIF�/BUJPOBM�8FBUIFS�4FSWJDF� /84
�UP�FTUJNBUF�UIF�QPUFOUJBM� 
QSPQFSUZ�EBNBHF�BOE�áPPEJOH�FYQFDUFE�BMPOH�UIF�DPBTU�GSPN�B�IVSSJDBOF�MBOEGBMM��5IF�TDBMF�JT� 
B���UP���SBUJOH�CBTFE�PO�UIF�IVSSJDBOF�T�JOUFOTJUZ��8JOE�TQFFE�BOE�CBSPNFUSJD�QSFTTVSF�BSF�UIF� 
EFUFSNJOJOH�GBDUPST�JO�UIF�TDBMF��4UPSN�TVSHF�JT�OPU�B�EFUFSNJOJOH�GBDUPS�CFDBVTF�TUPSN�TVSHF� 
WBMVFT�BSF�IJHIMZ�EFQFOEFOU�PO�UIF�TMPQF�PG�UIF�DPOUJOFOUBM�TIFMG�JO�UIF�MBOEGBMM�SFHJPO� 
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3FDFOUMZ�UIFSF�IBT�CFFO�BO�JODSFBTFE�SFDPHOJUJPO�PG�UIF�GBDU�UIBU�XJOE�TQFFE�TUPSN�TVSHF�BOE� 
JOMBOE�SBJOGBMM�BSF�OPU�OFDFTTBSJMZ�SFMBUFE��5IFSF�JT�HSPXJOH�JOUFSFTU�JO�DMBTTJGZJOH�IVSSJDBOFT�CZ� 
TFQBSBUF�TDBMFT�BDDPSEJOH�UP�UIF�SJTLT�BTTPDJBUFE�XJUI�FBDI�PG�UIFTF�UISFBUT� 

*O�UFSNT�PG�XJOE�JOUFSBDUJPO�XJUI�CVJMEJOHT�IVSSJDBOFT�DSFBUF�CPUI�QPTJUJWF�BOE�OFHBUJWF�	J�F�� 
TVDUJPO
�QSFTTVSFT��"�QBSUJDVMBS�CVJMEJOH�TIPVME�IBWF�TVGàDJFOU�TUSFOHUI�UP�SFTJTU�CPUI�UIF�BQQMJFE� 
XJOE�MPBET�BOE�XJOECPSOF�NJTTJMF�JNQBDU�MPBET�JO�PSEFS�UP�QSFWFOU�XJOE�JOEVDFE�CVJMEJOH�GBJMVSF� 
PS�EBNBHF��5IF�NBHOJUVEF�PG�UIF�QSFTTVSF�JT�B�GVODUJPO�PG�NBOZ�GBDUPST�TVDI�BT�UIF�XJOE�TQFFE� 
FYQPTVSF�UPQPHSBQIZ�BOE�CVJMEJOH�IFJHIU�BOE�TIBQF� 

5ZQIPPOT�BGGFDU�UIF�1BDJàD�*TMBOET�	F�H��(VBN�BOE�"NFSJDBO�4BNPB
�BOE�MJLF�IVSSJDBOFT� 
DBO�HFOFSBUF�IJHI�XJOET�áPPEJOH�IJHI�WFMPDJUZ�áPXT�EBNBHJOH�XBWFT�TJHOJàDBOU�FSPTJPO� 
BOE�IFBWZ�SBJOGBMM��)JTUPSJDBMMZ�UZQIPPOT�IBWF�CFFO�DMBTTJàFE�BDDPSEJOH�UP�TUSFOHUI�BT�FJUIFS� 
UZQIPPOT�	TUPSNT�XJUI�MFTT�UIBO�����NQI�XJOET
�PS� 
TVQFS�UZQIPPOT�	TUPSNT�XJUI�XJOE�TQFFET�PG����� 
NQI�PS�HSFBUFS
�SBUIFS�UIBO�CZ�UIF�4BGàS�4JNQTPO� 
)VSSJDBOF�4DBMF��'PS�UIF�QVSQPTFT�PG�UIJT�QVCMJDBUJPO� 
UIF�HVJEBODF�QSPWJEFE�GPS�IVSSJDBOFT�BQQMJFT�UP�BSFBT� 
UISFBUFOFE�CZ�UZQIPPOT� 

4.3 Effects of Extreme-Wind Forces 
8JOE�JOEVDFE�EBNBHF�UP�SFTJEFOUJBM�BOE�DPNNFSDJBM� 
CVJMEJOHT�JOEJDBUFT�UIBU�FYUSFNF�XJOET�NPWJOH�BSPVOE� 
CVJMEJOHT�HFOFSBUF�MPBET�PO�CVJMEJOH�TVSGBDFT�UIBU� 
DBO�MFBE�UP�UIF�UPUBM�GBJMVSF�PG�B�CVJMEJOH�FTQFDJBMMZ� 
JG�UIBU�CVJMEJOH�XBT�OPU�EFTJHOFE�UP�NPEFSO� 
IB[BSE�SFTJTUBOU�CVJMEJOH�DPEFT��*O�BEEJUJPO�JOUFSOBM� 
QSFTTVSJ[BUJPO�EVF�UP�B�TVEEFO�CSFBDI�PG�UIF�CVJMEJOH� 
FOWFMPQF�	UIF�GBJMVSF�PG�UIF�CVJMEJOH�FYUFSJPS
�JT�BMTP� 
B�NBKPS�DPOUSJCVUPS�UP�QPPS�CVJMEJOH�QFSGPSNBODF� 
VOEFS�VMUJNBUF�XJOE�MPBEJOH�DPOEJUJPOT��5IFTF�MPBET� 
TIPVME�CF�USBOTGFSSFE�JO�BO�JEFOUJàBCMF�QBUI�GSPN� 
UIF�CVJMEJOH�FYUFSJPS�PS�JO�DBTF�PG�FOWFMPQF�CSFBDI� 
JOUFSJPS�TVSGBDFT�UP�UIF�TUSVDUVSBM�TZTUFN�BOE�UISPVHI� 
UIF�GPVOEBUJPOT�JOUP�UIF�HSPVOE��*G�B�CVJMEJOH�JT� 
DPOTUSVDUFE�XJUI�TVDI�B�QBUI�	DBMMFE�B�DPOUJOVPVT�MPBE� 
QBUI
�UIF�CVJMEJOH�T�BCJMJUZ�UP�TVSWJWF�EVSJOH�B�EFTJHO� 
FWFOU�XJMM�CF�JNQSPWFE�FWFO�JG�B�QPSUJPO�PG�UIF�CVJMEJOH� 
FOWFMPQF�GBJMT��5IJT�TFDUJPO�EJTDVTTFT�UPQJDT�SFMBUFE� 
UP�XJOE�BOE�XJOE�QSFTTVSFT�BDUJOH�PO�CVJMEJOHT��5IF� 
JNQPSUBODF�PG�B�DPOUJOVPVT�MPBE�QBUI�XJUIJO�B�CVJMEJOH� 
PS�TUSVDUVSF�JT�EJTDVTTFE�JO�$IBQUFS���� 

CROSS-REFERENCE 
4FDUJPO�����QSFTFOUT�EFUBJ MFE�  
JOGPSNBUJPO�BCPVU�DPOUJOVPVT�MPBE� 
QBUIT��"�DPOUJOVPVT�MPBE�QBUI�JT� 
SFRVJSFE�JO�B�TBGF�SPPN�JO�PSEFS� 
GPS�JU�UP�SFTJTU�UIF�XJOE�BOE�XJOE� 
QSFTTVSFT�EFTDSJCFE�JO�UIJT�TFDUJPO� 

CROSS-REFERENCE 
5IF�EFTJHO�XJOE�TQFFE�GPS�B�TBGF� 
SPPN�EFTJHOFE�UP�UIF�DSJUFSJB�TFU� 
GPSUI�JO�UIJT�QVCMJDBUJPO�JT�TFMFDUFE� 
GSPN�FJUIFS�'JHVSF�����PS�'JHVSF� 
����EFQFOEJOH�VQPO�UIF�IB[BSE� 
PS�DPNCJOFE�IB[BSET��*G�UIF�TBGF� 
SPPN�JT�CFJOH�EFTJHOFE�BT�B� 
DPNCJOFE�IB[BSE�TBGF�SPPN�UIF� 
IJHIFTU�XJOE�TQFFE�TIPVME�CF� 
TFMFDUFE�GPS�UIF�QSPQPTFE�MPDBUJPO� 
PO�FBDI�NBQ� 
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Figure 4-2.  Typical hurricane damage 
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Catastrophic:�3PPG�EBNBHF�JT� 
DPOTJEFSBCMF�BOE�XJEFTQSFBE�XJOEPX�BOE� 
EPPS�EBNBHF�JT�TFWFSF�UIFSF�BSF�FYUFOTJWF� 
HMBTT�GBJMVSFT�TPNF�DPNQMFUF�CVJMEJOHT�GBJM� 

Extreme: &YUFOTJWF�EBNBHF�JT�EPOF�UP� 
SPPGT�XJOEPXT�BOE�EPPST��SPPG�TZTUFNT�PO� 
TNBMM�CVJMEJOHT�DPNQMFUFMZ�GBJM��TPNF�DVSUBJO� 
XBMMT�GBJM�� 

Extensive: -BSHF�USFFT�BSF�UPQQMFE�TPNF� 
TUSVDUVSBM�EBNBHF�JT�EPOF�UP�SPPGT�NPCJMF� 
IPNFT�BSF�EFTUSPZFE�TUSVDUVSBM�EBNBHF�JT� 
EPOF�UP�TNBMM�IPNFT�BOE�VUJMJUZ�CVJMEJOHT�� 

Moderate:�4PNF�USFFT�BSF�UPQQMFE�TPNF� 
SPPG�DPWFSJOHT�BSF�EBNBHFE�NBKPS�EBNBHF� 
JT�EPOF�UP�NPCJMF�IPNFT�� 

Minimal:�%BNBHF�JT�EPOF�QSJNBSJMZ�UP� 
TISVCCFSZ�BOE�USFFT�VOBODIPSFE�NPCJMF� 
IPNFT�BSF�EBNBHFE�TPNF�TJHOT�BSF� 
EBNBHFE�OP�SFBM�EBNBHF�JT�EPOF�UP� 
TUSVDUVSFT�� 
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4.3.1 Effects of Tornado and Hurricane Wind Forces 
%BNBHF�UP�CVJMEJOHT�GSPN�UPSOBEPFT�BOE�IVSSJDBOFT�DBO�PDDVS�BT�B�SFTVMU�PG�UISFF�UZQFT�PG� 
GPSDFT� 

O 'PSDFT�JOEVDFE�CZ�DIBOHFT�JO�BUNPTQIFSJD�QSFTTVSF�	GPS�UPSOBEPFT�POMZ
 

O 8JOE�JOEVDFE�GPSDFT 

O 'PSDFT�JOEVDFE�CZ�EFCSJT�JNQBDU 

5IF�BUNPTQIFSJD�QSFTTVSF�JO�UIF�DFOUFS�PG�UIF�UPSOBEP�WPSUFY�JT�MPXFS�UIBO�UIF�BNCJFOU� 
BUNPTQIFSJD�QSFTTVSF��8IFO�B�UPSOBEP�WPSUFY�QBTTFT�PWFS�B�CVJMEJOH�UIF�PVUTJEF�QSFTTVSF�JT� 
MPXFS�UIBO�UIF�BNCJFOU�QSFTTVSF�JOTJEF�UIF�CVJMEJOH��5IJT�BUNPTQIFSJD�QSFTTVSF�DIBOHF�	"1$
� 
JO�B�UPSOBEP�NBZ�DBVTF�PVUXBSE�BDUJOH�QSFTTVSFT�PO�BMM�TVSGBDFT�PG�UIF�CVJMEJOH��*G�UIFSF�BSF� 
TVGàDJFOU�PQFOJOHT�JO�UIF�CVJMEJOH�BJS�áPXJOH�UISPVHI�UIF�PQFOJOHT�XJMM�FRVBMJ[F�UIF�JOTJEF�BOE� 
PVUTJEF�BUNPTQIFSJD�QSFTTVSFT�BOE�UIF�"1$�JOEVDFE�GPSDFT�XJMM�OPU�CF�B�QSPCMFN��)PXFWFS� 
JU�TIPVME�CF�OPUFE�UIBU�PQFOJOHT�JO�UIF�CVJMEJOH�FOWFMPQF�BMTP�BMMPX�XJOE�UP�FOUFS�UIF�CVJMEJOH� 
BOE�DBVTF�JOUFSOBM�QSFTTVSFT�JO�BEEJUJPO�UP�XJOE�JOEVDFE�BFSPEZOBNJD�FYUFSOBM�QSFTTVSFT�	TFF� 
4FDUJPO������
�� 

.BYJNVN�"1$�PDDVST�JO�UIF�DFOUFS�PG�B�UPSOBEP�WPSUFY�XIFSF�XJOET�BSF�BTTVNFE�UP�CF�[FSP�� 
"�TJNQMF�UPSOBEP�WPSUFY�NPEFM�TVHHFTUT�UIBU�BU�UIF�SBEJVT�PG�UIF�NBYJNVN�XJOET�"1$�JT�POF� 
IBMG�PG�UIF�NBYJNVN�WBMVF��5IVT�GPS�UPSOBEP�MPBEJOHT�UXP�TJUVBUJPOT�PG�UIF�TUBUF�PG�UIF�CVJMEJOH� 
TIPVME�CF�DPOTJEFSFE��	�
�TFBMFE�CVJMEJOH�PS�	�
�WFOUFE�CVJMEJOH�	J�F��B�CVJMEJOH�XJUI�PQFOJOHT
��� 
'PS�B�TFBMFE�CVJMEJOH�UIF�NBYJNVN�EFTJHO�QSFTTVSF�PDDVST�XIFO�XJOE�JOEVDFE�BFSPEZOBNJD� 
QSFTTVSF�JT�DPNCJOFE�XJUI�POF�IBMG�"1$�JOEVDFE�QSFTTVSF��'PS�B�WFOUFE�CVJMEJOH�UIF�NBYJNVN� 
EFTJHO�QSFTTVSF�PDDVST�XIFO�XJOE�JOEVDFE�BFSPEZOBNJD�QSFTTVSF�JT�DPNCJOFE�XJUI�XJOE� 
JOEVDFE�JOUFSOBM�QSFTTVSF��4FF�$IBQUFS���GPS�EFTJHO�HVJEBODF�SFHBSEJOH�UIF�FGGFDUT�PG�"1$� 

'PSDFT�GSPN�UPSOBEJD�BOE�IVSSJDBOF�XJOET�BSF�EJTDVTTFE�JO�UIF�OFYU�GFX�TFDUJPOT�BOE�HVJEBODF� 
PO�UIF�DBMDVMBUJPO�PG�UIFTF�GPSDFT�JT�QSPWJEFE�JO�$IBQUFS����'PSDFT�EVF�UP�EFCSJT�JNQBDU�BSF� 
EJTDVTTFE�MBUFS�JO�UIJT�DIBQUFS�BOE�HVJEBODF�PO�UIF�FWBMVBUJPO�PG�IPX�UP�BEESFTT�UIFTF�GPSDFT�JT� 
QSPWJEFE�JO�$IBQUFS��� 

4.3.2 Forces Generated by the Safe Room Design Wind Speed 
5IF�EFTJHO�XJOE�TQFFE�GPS�DPOTUSVDUJPO�PG�B�DPNNVOJUZ�TBGF�SPPN�TIPVME�CF�EFUFSNJOFE�GSPN� 
'JHVSFT�����PS�����GPS�UPSOBEP�BOE�IVSSJDBOF�IB[BSET�SFTQFDUJWFMZ��8IFO�DBMDVMBUJOH�UIF�XJOE� 
QSFTTVSFT�CBTFE�PO�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�UIF�EFTJHOFS�TIPVME�OPU�DPOTJEFS�UIF� 
FGGFDUT�PG�UIF�PUIFS�QBSUT�PG�UIF�CVJMEJOH�UIBU�NBZ�OPSNBMMZ�SFEVDF�XJOE�QSFTTVSFT�PO�UIF�TBGF� 
SPPN��5IF�EFTJHOFS�TIPVME�BMTP�DPOTJEFS�UIBU�UIF�DPMMBQTF�PG�UIF�OPO�TBGF�SPPN�QBSUT�PG�UIF� 
CVJMEJOH�NBZ�PS�NBZ�OPU�JNQBSU�BEEJUJPOBM�MPBET�PO�UIF�TBGF�SPPN�BOE�WFSJGZ�UIBU�UIF�TBGF�SPPN�JT� 
EFTJHOFE�GPS�UIFTF�BEEJUJPOBM�MPBET� 

5IF�EFTJHO�XJOE�TQFFE�JT�VTFE�UP�QSFEJDU�GPSDFT�PO�CPUI�UIF�NBJO�XJOE�GPSDF�SFTJTUJOH�TZTUFN� 
BOE�PO�UIF�FYUFSJPS�TVSGBDFT�PG�UIF�CVJMEJOHT�m�DPNQPOFOUT�BOE�DMBEEJOH��5IF�.8'34�JT�UIF� 
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TUSVDUVSBM�TZTUFN�PG�UIF�CVJMEJOH�PS�TBGF�SPPN�UIBU�XPSLT�UP�USBOTGFS�XJOE�MPBET�UP�UIF�HSPVOE�BOE� 
JODMVEFT�TUSVDUVSBM�NFNCFST�TVDI�BT�SPPG�TZTUFNT�	JODMVEJOH�EJBQISBHNT
�GSBNFT�DSPTT�CSBDJOH� 
BOE�MPBE�CFBSJOH�XBMMT��$�$�FMFNFOUT�JODMVEF�XBMM�BOE�SPPG�NFNCFST�	F�H��KPJTUT�QVSMJOT�TUVET
� 
XJOEPXT�EPPST�GBTDJB�GBTUFOFST�TJEJOH�TPGàUT�QBSBQFUT�DIJNOFZT�BOE�SPPG�PWFSIBOHT�� 
$�$�FMFNFOUT�SFDFJWF�XJOE�MPBET�EJSFDUMZ�BOE�USBOTGFS�UIF�MPBET�UP�PUIFS�DPNQPOFOUT�PS�UP�UIF� 
.8'34��� 

5IF�FGGFDUT�PG�XJOE�PO�CVJMEJOHT�DBO�CF�TVNNBSJ[FE�BT�GPMMPXT� 

O� *OXBSE�BDUJOH�PS�QPTJUJWF�QSFTTVSFT�BDU�PO�XJOEXBSE�XBMMT�BOE�XJOEXBSE�TVSGBDFT�PG� 
TUFFQ�TMPQFE�SPPGT� 

O�	 0VUXBSE�BDUJOH�PS�OFHBUJWF�QSFTTVSFT�BDU�PO�MFFXBSE�XBMMT�TJEF�XBMMT�MFFXBSE�TVSGBDFT� 
PG�TUFFQ�TMPQFE�SPPGT�BOE�BMM�SPPG�TVSGBDFT�GPS�MPX�TMPQFE�SPPGT�PS�TUFFQ�TMPQFE�SPPGT� 
XIFO�XJOET�BSF�QBSBMMFM�UP�UIF�SJEHF� 

O� "JSáPX�TFQBSBUFT�GSPN�CVJMEJOH�TVSGBDFT�BU�TIBSQ�CVJMEJOH�FEHFT�BOE�BU�QPJOUT�XIFSF�UIF� 
CVJMEJOH�HFPNFUSZ�DIBOHFT� 

O� -PDBMJ[FE�TVDUJPO�PS�OFHBUJWF�QSFTTVSFT�BU�FBWFT�SJEHFT�FEHFT�BOE�UIF�DPSOFST�PG�SPPGT� 
BOE�XBMMT�BSF�DBVTFE�CZ�UVSCVMFODF�BOE�áPX�TFQBSBUJPO��5IFTF�QSFTTVSFT�BGGFDU�MPBET�PO� 
$�$� 

O� 8JOEPXT�EPPST�BOE�PUIFS�PQFOJOHT�BSF�TVCKFDUFE�UP�XJOE�QSFTTVSFT�BOE�UIF�JNQBDU� 
PG�XJOECPSOF�EFCSJT�	NJTTJMFT
��*G�UIFTF�PQFOJOHT�GBJM�	BSF�CSFBDIFE
�FJUIFS�CFDBVTF�PG� 
XJOE�QSFTTVSF�PS�XJOECPSOF�EFCSJT�JNQBDU�UIF�FOUJSF�TUSVDUVSF�CFDPNFT�TVCKFDU�UP�XJOE� 
QSFTTVSFT�UIBU�DBO�CF�UXJDF�BT�HSFBU�BT�UIPTF�UIBU�XPVME�SFTVMU�JG�UIF�CVJMEJOH�SFNBJOFE� 
GVMMZ�FODMPTFE��'VSUIFS�TPNF�PS�BMM�PG�UIF�PDDVQBOUT�XJUIJO�UIF�TBGF�SPPN�XPVME�CFDPNF� 
FYQPTFE�UP�XJOE�BOE�XJOECPSOF�EFCSJT�JNQBDU�IB[BSET� 

&YUSFNF�XJOET�BTTPDJBUFE�XJUI�UPSOBEPFT�BOE�IVSSJDBOFT�BSF�DBQBCMF�PG�JNQPTJOH�MBSHF�MBUFSBM� 
	IPSJ[POUBM
�BOE�VQMJGU�	WFSUJDBM
�GPSDFT�PO�CVJMEJOHT��5IF�TUSFOHUI�PG�UIF�CVJMEJOH�T�TUSVDUVSBM�GSBNF� 
DPOOFDUJPOT�BOE�FOWFMPQF�EFUFSNJOFT�UIF�BCJMJUZ�PG�UIF�CVJMEJOH�UP�XJUITUBOE�UIF�FGGFDUT�PG�UIFTF� 
GPSDFT� 

8JOE�MPBET�BSF�JOáVFODFE�CZ�UIF�MPDBUJPO�PG�UIF�CVJMEJOH�TJUF�	 UIF�HFOFSBM�SPVHIOFTT�PG�UIF� 
TVSSPVOEJOH�UFSSBJO�JODMVEJOH�PQFO�CVJMU�VQ�BOE�GPSFTUFE�BSFBT�DBO�BGGFDU�XJOE�TQFFE
�IFJHIU� 
PG�UIF�CVJMEJOH�	XJOE�QSFTTVSFT�JODSFBTF�XJUI�IFJHIU�BCPWF�HSPVOE�PS�UIF�CVJMEJOH�NBZ�CF� 
IJHIFS�UIBO�TVSSPVOEJOH�WFHFUBUJPO�BOE�TUSVDUVSFT�BOE�UIFSFGPSF�NPSF�FYQPTFE
�TVSSPVOEJOH� 
UPQPHSBQIZ�	BCSVQU�DIBOHFT�JO�MBOE�TVSGBDF�FMFWBUJPOT�DBO�DSFBUF�B�XJOE�TQFFEVQ�FGGFDU
�BOE� 
UIF�DPOàHVSBUJPO�PG�UIF�CVJMEJOH�	SPPG�HFPNFUSZ�BOE�CVJMEJOH�TIBQF
� 

3PPG�TIBQF�QMBZT�B�TJHOJàDBOU�SPMF�JO�SPPG�QFSGPSNBODF�CPUI�TUSVDUVSBMMZ�BOE�XJUI�SFTQFDU�UP� 
UIF�NBHOJUVEF�PG�UIF�XJOE�MPBET��$PNQBSFE�UP�PUIFS�UZQFT�PG�SPPGT�IJQ�SPPGT�HFOFSBMMZ�QFSGPSN� 
CFUUFS�JO�FYUSFNF�XJOET�CFDBVTF�UIFZ�IBWF�GFXFS�TIBSQ�DPSOFST�BOE�UIFJS�DPOTUSVDUJPO�NBLFT� 
UIFN�JOIFSFOUMZ�NPSF�TUSVDUVSBMMZ�TUBCMF��(BCMF�FOE�SPPGT�SFRVJSF�FYUFOTJWF�EFUBJMJOH�UP�QSPQFSMZ� 
USBOTGFS�MBUFSBM�MPBET�BDUJOH�BHBJOTU�UIF�HBCMF�FOE�XBMM�JOUP�UIF�TUSVDUVSF��4UFFQMZ�QJUDIFE�SPPGT� 
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SPPGT�BOHMFE�UP�UIF�IPSJ[POUBM�BU���� 
EFHSFFT�PS�NPSF
�VTVBMMZ�QFSGPSN� 
CFUUFS�UIBO�áBU�SPPGT�CFDBVTF�VQMJGU� 
PO�UIF�XJOEXBSE�SPPG�TMPQFT�JT�FJUIFS� 
SFEVDFE�PS�FMJNJOBUFE� 

'JHVSF�����JMMVTUSBUFT�UIF�FGGFDUT� 
PG�SPPG�HFPNFUSZ�PO�XJOE�MPBET�� 
/PUJDF�UIBU�UIF�SPPG�XJUI�UIF���GPPU� 
QBSBQFU�BSPVOE�UIF�FEHFT�EPFT�OPU� 
IBWF�FMFWBUFE�SPPG�QSFTTVSFT�BU�UIF� 
DPSOFST��#Z�DPNQBSJTPO�UIF�áBU�SPPG� 
XJUIPVU�QBSBQFU�IBT�DPSOFS�SPPG�XJOE� 
MPBET�NPSF�UIBO�����UJNFT�UIF�FEHF� 
QSFTTVSFT�PG�UIF�SPPG�XJUI�QBSBQFU�� 
"MTP�UIF�HBCMF�FOE�BOE�IJQ�SPPGT� 
XJUI�B�SPPG�QJUDI�PG�HSFBUFS�UIBO���� 
EFHSFFT�QSPEVDFT�UIF�MPXFTU�MFFXBSE� 
BOE�DPSOFS�QSFTTVSFT��5IF�IJHIFTU� 
SPPG�QJUDIFT�UFTUFE�BSF����EFHSFFT� 
���PO����QJUDI
�CFDBVTF�GFX�SPPGT� 
IBWF�TUFFQFS�QJUDIFT�UIBO����EFHSFFT� 
BOE�GFX�EBUB�BSF�BWBJMBCMF�GPS�IJHIFS� 
TMPQFT� 

8JOE�MPBET�BOE�UIF�JNQBDU�PG� 
XJOECPSOF�EFCSJT�BSF�CPUI�DBQBCMF� 
PG�EBNBHJOH�B�CVJMEJOH�FOWFMPQF�� 
1PTU�EJTBTUFS�JOWFTUJHBUJPOT�PG�XJOE� 
EBNBHFE�CVJMEJOHT�IBWF�TIPXO�UIBU� 
NBOZ�CVJMEJOH�GBJMVSFT�CFHJO�CFDBVTF� 
B�DPNQPOFOU�PS�B�TFHNFOU�PG�DMBEEJOH� 
JT�CMPXO�PGG�BMMPXJOH�XJOE�BOE�SBJO�UP� 
SBQJEMZ�FOUFS�UIF�CVJMEJOH��"O�PQFOJOH� 
PO�UIF�XJOEXBSE�GBDF�PG�UIF�CVJMEJOH� 
DBO�BMTP�MFBE�UP�B�GBJMVSF�CZ�BMMPXJOH� 
QPTJUJWF�QSFTTVSFT�UP�CVJME�VQ�JOTJEF� 
XIJDI�JO�DPOKVODUJPO�XJUI�OFHBUJWF� 
FYUFSOBM�QSFTTVSFT�DBO�iCMPX�UIF� 
CVJMEJOH�BQBSU�u�'JHVSF�����EFQJDUT�UIF� 
GPSDFT�UIBU�BDU�PO�B�TUSVDUVSF�XIFO�BO� 
PQFOJOH�FYJTUT�JO�UIF�XJOEXBSE�XBMM� 

Figure 4-3. Calculated pressures (based on ASCE 7-05 C&C 
equations) acting on a typical safe room. This figure illustrates the 
different roof pressures that result for the same building and wind 
speed as the roof shape is varied. For the calculation of the loads 
from these pressures, the safe room was assumed to be a 50-foot 
x 75-foot rectangular building with a constant mean roof height of 
12 feet. Note: These loads do not include any additional loads from 
internal pressurization resulting from either a vented or breached 
building envelope. 
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5IF�NBHOJUVEF�PG�JOUFSOBM�QSFTTVSFT� 
EFQFOET�PO�XIFUIFS�UIF�CVJMEJOH�JT� 
iFODMPTFEu�iQBSUJBMMZ�FODMPTFEu�PS� 
iPQFOu�BT�EFàOFE�CZ�"4$&�������5IF� 
JOUFSOBM�QSFTTVSFT�JO�B�CVJMEJOH�BSF� 
JODSFBTFE�XIFO�B�CVJMEJOH�DIBOHFT� 
GSPN�BO�iFODMPTFEu�UP�B�iQBSUJBMMZ� 
FODMPTFEu�CVJMEJOH�	F�H��XIFO�B� 
CVJMEJOH�FOWFMPQF�JT�CSFBDIFE
��5IF� 
EFTJHO�DSJUFSJB�QSFTFOUFE�JO�$IBQUFS��� 
BOE�EJTDVTTFE�JO�EFUBJM�JO�$IBQUFST��� 
��BOE��
�TUBUF�UIBU�TBGF�SPPN�EFTJHOT� 
UP�QSPWJEF�PDDVQBOUT�XJUI�MJGF�TBGFUZ� 
QSPUFDUJPO�CF�CBTFE�PO�UIF�QBSUJBMMZ� 
FODMPTFE�JOUFSOBM�QSFTTVSFT�PS�PO� 
FODMPTVSF�DMBTTJàDBUJPOT�PVUMJOFE�JO�UIF� 
*$$�����$IBQUFS����5IF�XBMMT�BOE�UIF� 
SPPG�PG�UIF�TBGF�SPPN�BOE�DPOOFDUJPOT� 
CFUXFFO�UIF�DPNQPOFOUT�TIPVME�CF� 
EFTJHOFE�GPS�UIF�MBSHFTU�QPTTJCMF�DPNCJOBUJPO�PG�JOUFSOBM�BOE�FYUFSOBM�QSFTTVSFT��5IJT�EFTJHO� 
DPODFQU�JT�JO�LFFQJOH�XJUI�B�DPOTFSWBUJWF�BQQSPBDI�CFDBVTF�PG�UIF�MJGF�TBGFUZ�JTTVFT�JOWPMWFE�JO� 
TBGF�SPPN�EFTJHO� 

4.3.3 Building Failure Modes – Elements, Connections, and Materials 
5IF�XJOE�GPSDFT�EFTDSJCFE�JO�UIF�QSFWJPVT�TFDUJPO�XJMM�BDU�PO�B�CVJMEJOH�BT�CPUI�JOXBSE�BDUJOH�BOE� 
PVUXBSE�BDUJOH�GPSDFT��5IF�EJSFDUJPO�BOE�NBHOJUVEF�PG�UIF�GPSDFT�BSF�HPWFSOFE�CZ�UIF�EJSFDUJPO� 
PG�UIF�XJOE�MPDBUJPO�PG�UIF�CVJMEJOH�IFJHIU�BOE�TIBQF�PG�UIF�CVJMEJOH�BOE�PUIFS�DPOEJUJPOT�UIBU� 
BSF�CBTFE�PO�UIF�UFSSBJO�TVSSPVOEJOH�UIF�CVJMEJOH��$IBQUFS���PG�UIJT�QVCMJDBUJPO�BOE�4FDUJPO���PG� 
"4$&������QSPWJEF�JOGPSNBUJPO�PO�DBMDVMBUJOH�UIF�EJSFDUJPO�BOE�NBHOJUVEF�PG�UIF�XJOE�GPSDFT� 
BDUJOH�PO�B�CVJMEJOH�PODF�UIF�EFTJHO�XJOE�TQFFE�BOE�UZQFT�PG�PQFOJOHT�JO�UIF�CVJMEJOH�FOWFMPQF� 
IBWF�CFFO�EFUFSNJOFE�� 

#VJMEJOH�GBJMVSFT�DBO�CF�JOEFQFOEFOUMZ�DBUFHPSJ[FE�CZ�POF�PS�B�DPNCJOBUJPO�PG�UIF�GPVS�GBJMVSF� 
NPEFT�JMMVTUSBUFE�JO�'JHVSF������8JOET�NPWJOH�BSPVOE�B�CVJMEJOH�PS�TUSVDUVSF�NBZ�DBVTF�TMJEJOH� 
PWFSUVSOJOH�SBDLJOH�BOE�DPNQPOFOU�GBJMVSFT��"�TMJEJOH�GBJMVSF�PDDVST�XIFO�XJOE�GPSDFT�NPWF�B� 
CVJMEJOH�MBUFSBMMZ�PGG�JUT�GPVOEBUJPO��"O�PWFSUVSOJOH�GBJMVSF�PDDVST�XIFO�B�DPNCJOBUJPO�PG�UIF�MBUFSBM� 
BOE�WFSUJDBM�XJOE�GPSDFT�DBVTF�UIF�FOUJSF�CVJMEJOH�UP�SPUBUF�BCPVU�POF�PG�JUT�TJEFT��"�SBDLJOH�GBJMVSF� 
PDDVST�XIFO�UIF�CVJMEJOH�T�TUSVDUVSBM�TZTUFN�GBJMT�MBUFSBMMZ�CVU�UIF�CVJMEJOH�UZQJDBMMZ�SFNBJOT� 
DPOOFDUFE�UP�UIF�GPVOEBUJPO�TZTUFN��"�DPNQPOFOU�GBJMVSF�UIF�NPTU�DPNNPO�GBJMVSF�TFFO�EVSJOH� 
FYUSFNF�XJOE�FWFOUT�	BOE�UZQJDBMMZ�B�DPOUSJCVUJOH�GBDUPS�UP�UIF�àSTU�UISFF�GBJMVSF�NPEFT�MJTUFE
� 
NBZ�CF�DBVTFE�CZ�XJOE�QSFTTVSFT�PS�XJOECPSOF�EFCSJT�	NJTTJMF
�JNQBDUT��$PNQPOFOU�GBJMVSFT� 
NBZ�CF�FJUIFS�GVMM�TZTUFN�GBJMVSFT�PS�JOEJWJEVBM�FMFNFOU�GBJMVSFT� 

Figure 4-4.  Internal pressurization and resulting building 
failure due to design winds entering an opening in the 
windward wall 
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.PTU�CVJMEJOHT�BSF�EFTJHOFE�BT� 
FODMPTFE�TUSVDUVSFT�XJUI�OP�MBSHF�PS� 
EPNJOBOU�PQFOJOHT�UIBU�BMMPX�UIF�JOTJEF� 
PG�UIF�CVJMEJOH�UP�FYQFSJFODF�JOUFSOBM� 
QSFTTVSJ[BUJPO�GSPN�B�XJOE�FWFOU��5IF� 
CFHJOOJOH�PG�UIJT�DIBQUFS�JEFOUJàFE� 
UIF�DPODFQU�UIBU�VOEFS�FYUSFNF�XJOE� 
DPOEJUJPOT�B�CSFBDI�JO�UIF�CVJMEJOH� 
FOWFMPQF�EVF�UP�CSPLFO�XJOEPXT�GBJMFE� 
FOUSZ�EPPST�PS�GBJMFE�MBSHF�PWFSIFBE� 
EPPST�NBZ�DBVTF�B�TJHOJàDBOU�JODSFBTF� 
JO�UIF�OFU�XJOE�MPBET�BDUJOH�PO�CVJMEJOH� 
DPNQPOFOUT�TVDI�BT�XBMMT�BOE�UIF� 
SPPG�TUSVDUVSF��*O�TVDI�DBTFT�UIF� 
JODSFBTF�JO�XJOE�MPBET�NBZ�DBVTF�B� 
QBSUJBM�GBJMVSF�PS�QSPQBHBUF�JOUP�B�UPUBM� 
GBJMVSF�PG�UIF�QSJNBSZ�TUSVDUVSBM�TZTUFN�� 
6QMJGU�PS�EPXOXBSE�GPSDFT�	EFQFOEJOH� 

Figure 4-5. Forces on a building due to wind moving around PO�SPPG�QJUDI�BOE�XJOE�EJSFDUJPO
�NBZ� 
the structure BDU�VQPO�UIF�SPPG�PG�UIF�CVJMEJOH�BOE� 

DBVTF�PWFSUVSOJOH�SBDLJOH�PS�GBJMVSF�PG� 
DPNQPOFOUT�� 

4.3.4 Cyclic Loading 
#PUI�UPSOBEPFT�BOE�IVSSJDBOFT�IBWF�VOTUFBEZ�XJOE�QBUUFSOT�XJUIJO�UIFJS�DJSDVMBS�XJOE�àFMET�� 
5IFTF�FGGFDUT�DBVTF�DZDMJD�MPBEJOH�PO�CVJMEJOHT��5PSOBEPFT�IPXFWFS�HFOFSBMMZ�QBTT�PWFS�B�TJUF� 
JO�B�WFSZ�TIPSU�UJNF��8JOE�FYQFSUT�CFMJFWF�UIBU�UIF�DZDMJD�QFSJPET�PG�XJOE�MPBET�JO�UPSOBEPFT�BSF� 
TIPSU�BOE�MFTT�GSFRVFOU�UIBO�UIPTF�JO�IVSSJDBOFT��5IVT�EFTJHOJOH�UPSOBEP�TBGF�SPPNT�GPS�DZDMJD� 
MPBET�JT�OPU�SFRVJSFE�� 

)VSSJDBOF�XJOET�UZQJDBMMZ�BGGFDU�B�TJUF�GPS�B�NVDI�MPOHFS�QFSJPE�PG�UJNF�XIJDI�DBO�SFTVMU�JO� 
NBOZ�SFQFUJUJWF�DZDMFT�DMPTF�UP�UIF�QFBL�MPBET��'BJMVSFT�JO�UIF�SPPG�TZTUFN�JUTFMG�BOE�PG�SPPG�UP� 
XBMM�XBMM�UP�XBMM�XBMM�UP�áPPS�BOE�XBMM�áPPS�UP�GPVOEBUJPO�DPOOFDUJPOT�BSF�QSFDJQJUBUFE�VOEFS� 
TVDI�SFQFUJUJWF�MPBET��$ZDMJD�MPBET�CFDPNF�QBSUJDVMBSMZ�JNQPSUBOU�XIFO�FJUIFS�UIF�TUSVDUVSF�PS� 
B�DPNQPOFOU�JT�áFYJCMF�PS�XIFO�UIF�GBTUFOJOH�TZTUFN�SFDFJWFT�SFQFUJUJWF�MPBEJOH��8IFO�DZDMJD� 
MPBET�BSF�UP�CF�DPOTJEFSFE�EFTJHOFST�BSF�BEWJTFE�UP�SFWJFX�MPBEJOH�DZDMFT�HJWFO�JO�UIF�*$$����� 
$IBQUFS���	1SPUPDPMT�GPS�5FTUJOH
�GPS�TIFMUFST�BOE�"45.�4UBOEBSE�&������PS�UP�VTF�BMMPXBCMF� 
TUSFTTFT�CFMPX�UIF�FOEVSBODF�MJNJU�PG�NBUFSJBMT�PS�DPOOFDUJPOT��4USVDUVSBM�DPOOFDUJPOT�PG�IFBWZ� 
TUFFM�BOE�SFJOGPSDFE�DPODSFUF�BOE�NBTPOSZ�DPOTUSVDUJPO�XIFSF�UIF�TUSVDUVSBM�TZTUFN�JT�SJHJE�BSF� 
NPSF�MJLFMZ�UP�SFTJTU�IVSSJDBOF�DZDMJD�MPBET� 
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4.3.5 Windborne Debris and the Selection of the Representative Missile 
5PSOBEPFT�BOE�IVSSJDBOFT�QSPEVDF�MBSHF�BNPVOUT�PG�EFCSJT�UIBU�CFDPNF�BJSCPSOF��5IJT� 
XJOECPSOF�EFCSJT�	NJTTJMFT
�NBZ�LJMM�PS�JOKVSF�QFSTPOT�VOBCMF�UP�UBLF�SFGVHF�BOE�NBZ�BMTP� 
QFSGPSBUF�UIF�FOWFMPQF�BOE�PUIFS�DPNQPOFOUT�PG�BOZ�DPOWFOUJPOBM�CVJMEJOH�JO�UIF�QBUI�PG�UIF� 
EFCSJT��5IF�BDUVBM�TJ[F�NBTT�BOE�TQFFE�PG�NJTTJMFT�JO�UPSOBEPFT�PS�IVSSJDBOFT�WBSZ�XJEFMZ�CZ� 
TUPSN�UZQF�BOE�FWFOU��0OMZ�B�GFX�EJSFDU�NFBTVSFNFOUT�PG�EFCSJT�WFMPDJUZ�IBWF�CFFO�NBEF��TVDI� 
NFBTVSFNFOUT�SFRVJSF�UIF�VTF�PG�QIPUPHSBNNFUSJD�UFDIOJRVFT�UP�BOBMZ[F�WJEFPT�PG�UPSOBEPFT� 
UIBU�DPOUBJO�JEFOUJàBCMF�EFCSJT��'PS�UIJT� 
SFBTPO�UIF�DIPJDF�PG�UIF�NJTTJMF�UIF� 
JNQBDU�PG�XIJDI�B�TBGF�SPPN�TIPVME� 
XJUITUBOE�JT�TPNFXIBU�TVCKFDUJWF� 
BOE�SFMJFT�VQPO�UIF�TFMFDUJPO�PG�B� 
iSFQSFTFOUBUJWFu�NJTTJMF�USBWFMJOH�BU� 
BO�BTTVNFE�TQFFE�SFMBUFE�UP�UIF�TBGF� 
SPPN�EFTJHO�XJOE�TQFFE��5PSOBEJD� 
XJOET�UFOE�UP�MJGU�BOE�BDDFMFSBUF�EFCSJT� 
NJTTJMFT
�DPOTJTUJOH�PG�SPPG�HSBWFM� 
TIFFU�NFUBM�USFF�CSBODIFT�CSPLFO� 
CVJMEJOH�DPNQPOFOUT�BOE�PUIFS�JUFNT�� 
-BSHF�EFCSJT�TVDI�BT�DBST�UFOET�UP� 
UVNCMF�BMPOH�UIF�HSPVOE��5IF�JNQBDU� 
PG�UIJT�EFCSJT�DBO�DBVTF�TJHOJàDBOU� 
EBNBHF�UP�XBMM�BOE�SPPG�DPNQPOFOUT�� 
5IF�TQFFE�BU�XIJDI�UIF�SFQSFTFOUBUJWF� 
NJTTJMF�USBWFMT�JT�B�GVODUJPO�PG�UIF� 
TIFMUFS�EFTJHO�XJOE�TQFFE�BOE�XBT�QSFTFOUFE�JO� 
4FDUJPO������� 

'SPN�PWFS����ZFBST�PG�QPTU�EJTBTUFS�JOWFTUJHBUJPOT� 
BGUFS�UPSOBEPFT�BOE�IVSSJDBOFT�UIF�8*4&�3FTFBSDI� 
$FOUFS�BU�556�DPODMVEFE�UIBU�UIF�NJTTJMF�NPTU�MJLFMZ� 
UP�QFSGPSBUF�CVJMEJOH�DPNQPOFOUT�EVSJOH�B�IVSSJDBOF� 
FWFOU�JT�B��Y��XPPE�NFNCFS�XFJHIJOH�VQ�UP���� 
QPVOET��0UIFS�MBSHFS�BJSCPSOF�NJTTJMFT�EP�PDDVS��GPS� 
FYBNQMF�DBST�DBO�CF�NPWFE�BDSPTT�UIF�HSPVOE�PS� 
JO�FYUSFNF�XJOET�UIFZ�DBO�CF�UVNCMFE�CVU�UIFZ�BSF� 
MFTT�MJLFMZ�UIBO�TNBMMFS�NJTTJMFT�UP�QFSGPSBUF�CVJMEJOH� 
FMFNFOUT��'PMMPXJOH�UIF�0LMBIPNB�BOE�,BOTBT�UPSOBEP�PVUCSFBLT�PG�.BZ��������CPUI�'&."� 
BOE�556�JOWFTUJHBUFE�UPSOBEP�EBNBHF�BOE�EFCSJT�àFMET�BOE�DPODMVEFE�UIBU�SFTJTUBODF�UP�UIF� 
JNQBDU�PG�B����MC��Y��NJTTJMF�XBT�B�SFBTPOBCMF�DSJUFSJPO�GPS�UPSOBEP�TBGF�SPPN�EFTJHO� 

5IF�*$$�����4IFMUFS�4UBOEBSE�$PNNJUUFF�XPSLFE�UP�EFàOF�UIF�BQQSPQSJBUF�SFQSFTFOUBUJWF� 
NJTTJMF�BOE�TQFFE�GPS�IVSSJDBOF�IB[BSET�BMUIPVHI�UIF�EBUB�BOE�SFTFBSDI�PO�XJOECPSOF�EFCSJT� 
BTTPDJBUFE�XJUI�CPUI�IVSSJDBOFT�BOE�UPSOBEPFT�BSF�MJNJUFE�BU�CFTU��"T�B�SFTVMU�MJUUMF�EBUB�BSF� 

2x6 missile penetrating a refrigerator, Midwest tornadoes of 
May 3, 1999 

A plywood missile lodged in a palm tree, 
Hurricane Andrew 
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BWBJMBCMF�GSPN�UIF�àFME�XJOE�UVOOFM�UFTUT�PS�FNQJSJDBM�TUVEJFT�UP�EJTDVTT�UIJT�UPQJD�JO�EFUBJM�� 
5IF�DPNNJUUFF�DPODMVEFE�UIBU�CBTFE�PO�DPOTUSVDUJPO�JO�DPBTUBM�BSFBT�JU�XBT�BQQSPQSJBUF� 
UIBU�UIF�SFQSFTFOUBUJWF�MBSHF�NJTTJMF�OFFE�OPU�CF�MBSHFS�UIBO�UIF���MC��Y��CPBSE�NFNCFS�� 
)PXFWFS�B�OPUBCMF�QPJOU�JT�UIBU�UIF�'&."�TBGF�SPPN� 
QVCMJDBUJPOT�SFWJFX�DPNNJUUFF�FYBNJOFE�UIF�*$$����� 
QSPQPTFE�EFCSJT�JNQBDU�DSJUFSJB�BOE�UFTUJOH�NFUIPET� 
BOE�TVQQPSUJOH�EBUB�BOE�FOEFE�XJUI�B�EJGGFSFOU� 
EFUFSNJOBUJPO�BT�UP�UIF�BQQSPQSJBUF�TQFFE�BU�XIJDI� 
UIF�SFQSFTFOUBUJWF�NJTTJMF�USBWFMT�EVSJOH�B�IVSSJDBOF�� 
"T�B�SFTVMU�UIF�'&."�DSJUFSJB�XJMM�VUJMJ[F�UIF�TBNF� 
��MC��Y��CPBSE�NFNCFS�BT�UIF�MBSHF�SFQSFTFOUBUJWF� 
NJTTJMF�CVU�XJMM�UFTU�UIF�JNQBDU�SFTJTUBODF�PG�B�TBGF� 
SPPN�BU�B�IJHIFS�TQFFE�UIBO�UIF�*$$������5IF� 
TQFFE�BU�XIJDI�UIF�SFQSFTFOUBUJWF�NJTTJMF�USBWFMT�JT� 
B�GVODUJPO�PG�UIF�TIFMUFS�EFTJHO�XJOE�TQFFE�BOE�XBT� 
QSFTFOUFE�JO�4FDUJPO��������.PSF�EFUBJM�PO�UIJT�UPQJD�JT� 
QSPWJEFE�JO�$IBQUFS��� 

CROSS-REFERENCE 
$IBQUFS���QSFTFOUT�BEEJUJPOBM�  
JOGPSNBUJPO�BCPVU�DZDMJD�MPBEJOH�GPS� 
NJTTJMF�JNQBDU�QSPUFDUJPO�BOE�GPS� 
DPEF�DPNQMJBODF�JO�TQFDJàD�SFHJPOT� 
PG�UIF�DPVOUSZ� 

4.4 Multi-Hazard Considerations 
.PTU�TBGF�SPPNT�BSF�CVJMU�XJUI�B�TJOHMF�QVSQPTF�JO�NJOE��UP�QSPUFDU�UIF�MPDBM�QPQVMBUJPO�BHBJOTU� 
UIF�EBOHFST�JOIFSFOU�UP�FYUSFNF�XJOE�FWFOUT��5IJT�TJOHVMBS�PCKFDUJWF�IPXFWFS�TIPVME�OPU� 
EJWFSU�UIF�EFTJHOFST��BOE�MPDBM�EFDJTJPO�NBLFST��BUUFOUJPO�GSPN�UIF�BMM�UPP�SFBM�QSFTFODF�PG�PUIFS� 
IB[BSET�CPUI�OBUVSBM�BOE�NBONBEF��'PS�UIJT�SFBTPO�EFTJHOFST�BOE�MPDBM�PGàDJBMT�BMJLF�TIPVME� 
BEPQU�B�NVMUJ�IB[BSE�BQQSPBDI�GSPN�UIF�WFSZ�CFHJOOJOH�PG�UIFJS�TBGF�SPPN�EFMJCFSBUJPOT��.VMUJ� 
IB[BSE�BQQSPBDI�UP�CVJMEJOH�EFTJHO�IBT�HBJOFE�QSPNJOFODF�BOE�UIF�TVQQPSU�PG�'&."�BOE�PUIFS� 
HPWFSONFOU�BHFODJFT�BOE�QSPGFTTJPOBM�BTTPDJBUJPOT�UIBU�IBWF�MPOH�QSPNPUFE�UIJT�BQQSPBDI�� 
5IJT�JT�OPU�POMZ�CFDBVTF�B�NVMUJ�IB[BSE�BQQSPBDI�FOTVSFT�B�DPNQSFIFOTJWF�SJTL�BOBMZTJT�BOE� 
BQQSPQSJBUF�NJUJHBUJPO�SFTQPOTFT�CVU�CFDBVTF�JU�JT�BCMF�UP�PQUJNJ[F�CVJMEJOH�EFTJHO�BOE�QSPEVDF� 
UIF�NPTU�DPTU�FGGFDUJWF�EFTJHO�TPMVUJPOT�PWFS�B�MJGF�DZDMF�PG�B�CVJMEJOH� 

4.4.1 Multi-Hazard Risk Assessment 
0ODF�JU�JT�FTUBCMJTIFE�UIBU�FYUSFNF�XJOET�SFQSFTFOU�B�TVGàDJFOU�UISFBU�UP�UIF�DPNNVOJUZ�JU� 
JT�SFDPNNFOEFE�UIBU�B�NVMUJ�IB[BSE�BQQSPBDI�CF�VTFE�JO�BTTFTTJOH�UIF�NVMUJUVEF�PG�SJTLT�� 
5IF�QPUFOUJBM�BEWFSTF�FGGFDUT�PG�PUIFS�IB[BSET�PO�UIF�GVODUJPOBMJUZ�PG�TBGF�SPPNT�TIPVME�CF� 
JEFOUJàFE�FWBMVBUFE�BOE�EPDVNFOUFE��5IF�àOBM�SJTL�BOBMZTJT�TIPVME�JODMVEF�UIFTF�NVMUJ�IB[BSE� 
DPOTJEFSBUJPOT�JO�PSEFS�UP�QSPEVDF�BT�DPNQSFIFOTJWF�B�MJTU�PG�EFTJHO�SFRVJSFNFOUT�BT�QPTTJCMF� 

4.4.2 Multi-Hazard Design 
.VMUJ�IB[BSE�EFTJHO�	J�F��UIF�EFTJHO�PG�CVJMEJOHT�UIBU�NBZ�CF�FYQPTFE�UP�NPSF�UIBO�POF� 
IB[BSE
�DBO�CF�CPUI�BO�BEWBOUBHF�BOE�B�EJTBEWBOUBHF�GPS�UIF�EFTJHOFS��5IJT�JT�CFDBVTF�PO� 
UIF�POF�IBOE�UXP�PS�NPSF�IB[BSET�NBZ�QPTF�EFTJHO�SFRVJSFNFOUT�UIBU�SFJOGPSDF�FBDI�PUIFS� 
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UIVT�SFEVDJOH�DPTUT�BOE�JNQSPWJOH�QSPUFDUJPO��0O�UIF�PUIFS�IBOE�EFTJHO�SFRVJSFNFOUT�GPS� 
TPNF�IB[BSET�NBZ�CF�DPOáJDUJOH�UIFSFCZ�NBLJOH�UIFN�FYUSFNFMZ�EJGàDVMU�UP�SFDPODJMF��.BOZ� 
SFDPNNFOEFE�GFBUVSFT�PG�XJOE�SFTJTUBOU�EFTJHO�GPS�FYBNQMF�BSF�EFUSJNFOUBM�GPS�FBSUIRVBLF� 
SFTJTUBOU�EFTJHO�BOE�WJDF�WFSTB��*O�TVDI�DJSDVNTUBODFT�JU�JT�FYUSFNFMZ�JNQPSUBOU�UP�DPOEVDU�B� 
DBSFGVM�SJTL�BOBMZTJT�BOE�JEFOUJGZ�BMM�EFTJHO�DPOTUSBJOUT�BOE�QSJPSJUJ[F�BMM�EFTJHO�QBSBNFUFST� 

4.4.3 Flood Hazards 
5IF�EFTJHOFS�TIPVME�JOWFTUJHBUF�BMM�TPVSDFT�PG�áPPEJOH�UIBU�DPVME�BGGFDU�UIF�VTF�PG�UIF�TBGF�SPPN�� 
*U�TIPVME�CF�SFNFNCFSFE�UIBU�UIF�GVODUJPOBMJUZ�PG�UIF�TBGF�SPPN�DBO�CF�BGGFDUFE�CZ�áPPEJOH�JO� 
NBOZ�EJGGFSFOU�XBZT��5IF�CVJMEJOH�JUTFMG�NBZ�CF�VOEFS�XBUFS�PS�TVSSPVOEFE�CZ�XBUFS�CVU�JU�DBO� 
BMTP�CF�BGGFDUFE�JOEJSFDUMZ�XIFO�BDDFTT�UP�UIF�TBGF�SPPN�JT�EJTSVQUFE�PS�CMPDLFE�BT�B�SFTVMU�PG� 
áPPEJOH�JO�UIF�BSFB�� 

5IF�TPVSDFT�PG�áPPEJOH�JODMVEF�áPPET�VQ�UP�BOE�JODMVEJOH�UIF�����ZFBS�áPPE�BOZ�áPPE�PG�SFDPSE� 
áPPEJOH�GSPN�TUPSN�TVSHF�	JO�DPBTUBM�BSFBT
�BOE�áPPEJOH�GSPN�MPDBM�ESBJOBHF��*G�JU�JT�OPU�QPTTJCMF� 
UP�MPDBUF�B�DPNNVOJUZ�TBGF�SPPN�PO�B�TJUF�PVUTJEF�BO�BSFB�TVCKFDU�UP�UIF�áPPEJOH�EFàOFE�JO�UIF� 
IB[BSE�EFTJHO�DSJUFSJB�QSPWJEFE�JO�$IBQUFS���TQFDJBM�QSFDBVUJPOT�TIPVME�CF�UBLFO�UP�FOTVSF�UIF� 
TBGFUZ�BOE�XFMM�CFJOH�PG�BOZPOF�VTJOH�UIF�TBGF�SPPN��5IF�MPXFTU�áPPS�PG�UIF�TBGF�SPPN�TIPVME� 
CF�FMFWBUFE�BCPWF�UIF�áPPE�FMFWBUJPO�GSPN�BOZ�PG�UIF�áPPEJOH�TPVSDFT�EFTDSJCFE��"MM�VUJMJUJFT�PS� 
TFSWJDFT�QSPWJEFE�UP�UIF�TBGF�SPPN�TIPVME�CF�QSPUFDUFE�GSPN�áPPEJOH�BT�XFMM��"EEJUJPOBMMZ�UIF� 
QMBOOJOH�BOE�EFTJHO�PG�UIF�QSPQPTFE�TBGF�SPPN�TIPVME�CF�DPOEVDUFE�BDDPSEJOH�UP�UIF���TUFQ� 
QSPDFTT�NBOEBUFE�CZ�UIF�&YFDVUJWF�0SEFS�������'MPPEQMBJO�.BOBHFNFOU� 

"�TBGF�SPPN�JO�B�áPPE�QSPOF�BSFB�TIPVME�CF�QSPQFSMZ�FRVJQQFE�UP�NFFU�BOZ�FNFSHFODZ�NFEJDBM� 
GPPE�BOE�TBOJUBUJPO�OFFET�EVSJOH�UIF�UJNF�UIF�PDDVQBOUT�DPVME�CF�JTPMBUFE�CZ�áPPEJOH��"DDFTT� 
UP�UIF�TBGF�SPPN�TIPVME�CF�NBJOUBJOFE�EVSJOH�áPPEJOH�DPOEJUJPOT��*G�BDDFTT�JT�OPU�QPTTJCMF�CZ� 
HSPVOE�USBOTQPSUBUJPO�EVSJOH�áPPEJOH�BMUFSOBUJWF�BDDFTT�TIPVME�CF�QSPWJEFE��"O�FYBNQMF�PG� 
IPX�BMUFSOBUJWF�BDDFTT�DBO�CF�BDIJFWFE�JT�UIF�JOTUBMMBUJPO�PG�B�IFMJDPQUFS�QBE�UIBU�JT�BCPWF�UIF� 
áPPE�MFWFMT��*O�BMM�DBTFT�CPUI�UIF�EFTJHOFS�BOE�UIF�PXOFS�XJMM�OFFE�UP�XPSL�XJUI�MPDBM�BOE�TUBUF� 
FNFSHFODZ�NBOBHFST�UP�FOTVSF�UIBU�UIFTF�TQFDJBM�SFRVJSFNFOUT�BSF�NFU�CPUI�JO�UIF�TBGF�SPPN� 
EFTJHO�BOE�DPOTUSVDUJPO�BOE�JO�FNFSHFODZ�PQFSBUJPO�QSPDFEVSFT� 

'PS�SFTJEFOUJBM�TBGF�SPPNT�UIF�EFTJHO�DSJUFSJB�BSF�NPSF�TUSJOHFOU�UIBO�GPS�UIF�DPNNVOJUZ�TBGF� 
SPPNT�	BOE�BMTP�XIFO�DPNQBSFE�UP�UIF�*$$����
��3FTJEFOUJBM�TBGF�SPPNT�DBOOPU�CF�QMBDFE�JO� 
BOZ�BSFB�UIBU�NBZ�CF�BGGFDUFE�PS�JOVOEBUFE�CZ�DPBTUBM�TUPSN�TVSHF�GPS�BOZ�DBUFHPSZ�IVSSJDBOF�� 
1PUFOUJBM�TBGF�SPPN�PXOFST�TIPVME�CF�BXBSF�UIBU�áPPE�EFTJHO�DSJUFSJB�GPS�SFTJEFOUJBM�TBGF�SPPNT� 
JT�QSPWJEFE�UP�HVJEF�UIF�BQQSPQSJBUF�EFTJHO�BOE�DPOTUSVDUJPO�PG�TBGF�SPPNT�UIBU�NBZ�CF�FYQPTFE� 
UP�UIFTF�IB[BSET�� 

8IFUIFS�DPOTUSVDUJOH�B�DPNNVOJUZ�PS�SFTJEFOUJBM�TBGF�SPPN�UIF�TBGF�SPPN�EFWFMPQFS�TIPVME� 
SFNFNCFS�UIBU�'&."�QSPWJEFT�QPMJDZ�TUBUFNFOUT�BOE�HVJEBODF�TFQBSBUF�GSPN�UIF�EFTJHO�DSJUFSJB� 
JO�UIJT�QVCMJDBUJPO�GPS�CPUI�XJOE�BOE�áPPE�IB[BSET�BTTPDJBUFE�XJUI�FYUSFNF�XJOE�TIFMUFS�QSPKFDUT�� 
5IF�'&."�)."�4BGF�3PPN�1PMJDZ�BOE�BTTPDJBUFE�HVJEBODF�TIPVME�CF�DPOTVMUFE�GPS�UIF�MBUFTU� 
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JOGPSNBUJPO�GSPN�'&."�SFHBSEJOH�JNQMFNFOUBUJPO�PG�TBGF�SPPN�EFTJHO�DSJUFSJB�BOE�IPX�NVDI�PG� 
UIF�EFTJHO�DSJUFSJB�NBZ�CF�FMJHJCMF�GPS�GFEFSBM�GVOEJOH� 

4.4.4 Seismic Hazards 
8IFO�B�TBGF�SPPN�JT�JO�B�TFJTNJDBMMZ�BDUJWF�BSFB�BT�EFàOFE�CZ�UIF�*#$�"4$&������PS� 
'&."�T�/BUJPOBM�&BSUIRVBLF�)B[BSET�3FEVDUJPO�1SPHSBN�	/&)31
�QSPWJTJPOT�B�TFJTNJD�SJTL� 
BTTFTTNFOU�PG�UIF�TUSVDUVSF�TIPVME�CF�DPOEVDUFE��/FX�GBDJMJUJFT�XJMM�BMTP�SFRVJSF�UIF�BTTFTTNFOU� 
PG�SJTLT�GPS�UIF�TFMFDUFE�TJUF�DPOEJUJPOT��4FJTNJD�EFTJHO�SFRVJSFNFOUT�TIPVME�CF�SFWJFXFE�GPS� 
DPNQBUJCJMJUZ�XJUI�PUIFS�EFTJHO�QBSBNFUFST�BOE�QSJPSJUJ[FE�BDDPSEJOH�UP�UIF�EFTJHO�QSPHSBN� 

"T�NFOUJPOFE�FBSMJFS�XJOE�BOE�FBSUIRVBLF�	TFJTNJD
�MPBET�EJGGFS�JO�UIF�NFDIBOJDT�PG�MPBEJOH�	J�F�� 
UIF�XBZ�UIF�MPBE�JT�BQQMJFE
��*O�B�XJOE�FWFOU�UIF�MPBE�JT�BQQMJFE�UP�UIF�FYUFSJPS�PG�UIF�FOWFMPQF�PG� 
UIF�TUSVDUVSF��5ZQJDBMMZ�JOUFSOBM�CVJMEJOH�FMFNFOUT�UIBU�BSF�OPU�QBSU�PG�UIF�.8'34�PG�UIF�CVJMEJOH� 
XJMM�OPU�SFDFJWF�MPBET�VOMFTT�UIFSF�JT�B�CSFBDI�PG�UIF�CVJMEJOH�FOWFMPQF��&BSUIRVBLFT�JOEVDF� 
MPBET�CBTFE�PO�GPSDF�BDDFMFSBUJPO�SFMBUJPOTIJQT��5IFTF�SFMBUJPOTIJQT�SFRVJSF�UIBU�BMM�PCKFDUT�PG� 
NBTT�EFWFMPQ�MPBET��5IFSFGPSF�BMM�TUSVDUVSBM�FMFNFOUT�BOE�BMM�OPO�TUSVDUVSBM�DPNQPOFOUT�XJUIJO� 
BOE�BUUBDIFE�UP�UIF�TUSVDUVSF�XJMM�CF�MPBEFE��"T�B�SFTVMU�TFJTNJD�MPBEJOH�SFRVJSFT�CPUI�FYUFSJPS� 
CVJMEJOH�FMFNFOUT�BOE�JOUFSOBM�CVJMEJOH�FMFNFOUT�	JODMVEJOH�OPO�MPBE�CFBSJOH�FMFNFOUT�BOE� 
àYUVSFT
�UP�CF�EFTJHOFE�GPS�UIF�TFJTNJDBMMZ�JOEVDFE�GPSDFT� 

"OPUIFS�JNQPSUBOU�TFJTNJD�DPOTJEFSBUJPO�GPS�UIF�EFTJHOFS�JT�UIF�BTTVNFE�SFTQPOTF�PG�UIF� 
TUSVDUVSF�EVSJOH�BO�FWFOU��#VJMEJOHT�BSF�EFTJHOFE�UP�SFNBJO�FMBTUJD�EVSJOH�B�XJOE�FWFOU�m�FMBTUJD� 
JO�UIF�TFOTF�UIBU�OP�QFSNBOFOU�EFGPSNBUJPO�PG�BOZ�PG�UIF�TUSVDUVSBM�NFNCFST�XJMM�PDDVS��'PS� 
FBSUIRVBLFT�UIJT�JT�OPU�UIF�DBTF��%FTJHO�GPS�FBSUIRVBLFT�JT�CBTFE�PO�B�UXP�FBSUIRVBLF�TDFOBSJP�� 
5IF�àSTU�FBSUIRVBLF�JT�UIF�DPNNPO�FBSUIRVBLF�UIBU�DBO�PDDVS�NBOZ�UJNFT�JO�UIF�MJGF�PG�B� 
TUSVDUVSF�BOE�UIF�TFDPOE�JT�UIF�MBSHFS�SBSF�FBSUIRVBLF��5IF�EFTJHO�QSPDFTT�SFRVJSFT�UIBU�UIF� 
TUSVDUVSF�SFNBJO�FMBTUJD�GPS�UIF�DPNNPO�FBSUIRVBLF��#VU�GPS�UIF�SBSF�FBSUIRVBLF�QFSNBOFOU� 
EFGPSNBUJPO�JT�BMMPXFE�BT�MPOH�BT�JU�EPFT�OPU�SFTVMU�JO�TUSVDUVSBM�DPMMBQTF�PG�UIF�CVJMEJOH��#VJMEJOH� 
FMFNFOUT�UIBU�DBO�iTUSFUDI�BOE�CFOEu�HJWF�B�TUSVDUVSF�UIF�BCJMJUZ�UP�XJUITUBOE�B�MBSHF�FBSUIRVBLF� 
XJUIPVU�UIF�FDPOPNJD�QFOBMUZ�PG�IBWJOH�UP�BDDPNNPEBUF�UIF�SBSF�FBSUIRVBLF�XJUIPVU�BOZ� 
QFSNBOFOU�EFGPSNBUJPO� 

Design Methods 

"GUFS�FBSUIRVBLFT�JO�UIF�����T�BOE�����T�JO�$BMJGPSOJB�FOHJOFFST�CFHBO�UP�SFDPHOJ[F�UIF�OFFE� 
UP�BDDPVOU�GPS�UIF�MBUFSBM�TFJTNJD�JOEVDFE�MPBET�PO�TUSVDUVSFT��5IF�àSTU�TFJTNJD�DPEFT�DBMDVMBUFE� 
MBUFSBM�TFJTNJD�JOEVDFE�MPBET�VTJOH�B�QFSDFOUBHF�PG�UIF�XFJHIU�PG�UIF�TUSVDUVSF��5IJT�BMMPXFE� 
DPNNPO�BOBMZTJT�QSPDFEVSFT�UP�CF�VTFE��5IJT�NFUIPE�IBT�CFFO�SFUBJOFE�BOE�JT�TFFO�JO�UPEBZ�T� 
CVJMEJOH�DPEFT��*U�JT�DPNNPOMZ�DBMMFE�UIF�FRVJWBMFOU�TUBUJD�GPSDF�NFUIPE��0WFS�UIF�ZFBST�UIJT� 
QFSDFOUBHF�DPFGàDJFOU�IBT�CFFO�SFàOFE�BOE�QVU�PO�B�NPSF�SBUJPOBM�CBTJT�EFSJWFE�GSPN�UIF� 
EZOBNJD�BOBMZTJT�PG�TUSVDUVSFT� 
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5IFSF�BSF�DBTFT�JO�XIJDI�B�NPSF� 
DPNQMJDBUFE�EZOBNJD�BOBMZTJT� 
QSPDFEVSF�JT�SFRVJSFE��5IJT�EZOBNJD� 
BOBMZTJT�JT�DPNNPO�JO�UIF�EFTJHO� 
BOE�DPOTUSVDUJPO�PG�WFSZ�UBMM�JSSFHVMBS� 
TUSVDUVSFT��5IF�TUSVDUVSFT�BSF� 
DPOTJEFSFE�JSSFHVMBS�JG�UIFZ�BSF�OPU� 
DVCF�MJLF�PS�EP�OPU�IBWF�B�SFDUBOHVMBS� 
GPPUQSJOU��5IFZ�NBZ�IBWF�XJOHT�PS� 
BQQFOEBHFT�MJLF�BO�i-u�PS�UIFZ�NBZ�CF� 
iDSPTT�TIBQFEu�TUSVDUVSFT��'JHVSF����� 
TIPXT�FYBNQMFT�PG�CVJMEJOHT�XJUI�SFHVMBS�BOE�JSSFHVMBS�TIBQFT� 

5IF�EZOBNJD�BOBMZTJT�QSPDFEVSF�GPS�UIFTF�UZQFT�PG�TUSVDUVSFT�DPOTJTUT�PG�UISFF�QBSUT� 

���"�UJNF�IJTUPSZ�BOBMZTJT�JT�DPOEVDUFE� 

���"�SFTQPOTF�TQFDUSVN�JT�EFWFMPQFE� 

���"�NPEBM�BOBMZTJT�PG�UIF�àOBM�TUSVDUVSF�JT�QFSGPSNFE� 

6OMFTT�B�TFJTNJD�FWFOU�IBT�PDDVSSFE�BOE�JT�EPDVNFOUFE�BU�UIF�FYBDU�CVJMEJOH�TJUF�TPNF�TPSU� 
PG�DPNQVUFE�HSPVOE�NPWFNFOU� 
TIPVME�CF�EFWFMPQFE��5IJT�DBO�CF� 
EPOF�JO�TFWFSBM�XBZT��0OF�JT�UP�VTF� 
UIF�FYJTUJOH�FBSUIRVBLF�SFDPSET�BOE� 
BWFSBHF�TFWFSBM�PG�UIFN�UP�QSPEVDF�B� 
DPNQPTJUF�HSPVOE�NPUJPO��'JHVSF����� 
JT�BO�BDUVBM�HSBQIJDBM�SFQSFTFOUBUJPO�PG� 
B�UJNF�SFTQPOTF�PG�UIF�HSPVOE�EVSJOH�B� 
TFJTNJD�FWFOU�� 

"OPUIFS�XBZ�JT�UP�TZOUIFUJDBMMZ� 
HFOFSBUF�UIJT�NPUJPO�VTJOH�NPEFMT�PG�HFPMPHJD� 
QIFOPNFOB�BOE�TPJM�DPOEJUJPOT��*O�FJUIFS�DBTF� 
UIF�SFTVMU�JT�B�EFTDSJQUJPO�PG�UIF�NPWFNFOU�BOE� 
BDDFMFSBUJPO�PG�UIF�HSPVOE��0ODF�UIJT�BDDFMFSBUJPO�JT� 
EFàOFE�UIF�BDDFMFSBUJPO�JT�VTFE�BT�JOQVU�JO�B�TJOHMF� 
EFHSFF�PG�GSFFEPN�TZTUFN�JMMVTUSBUFE�JO�'JHVSF������ 
5IF�TJOHMF�EFHSFF�PG�GSFFEPN�TZTUFN�JT�B�NPEFM� 
PG�UIF�CVJMEJOH�TZTUFN�XJUI�NBTT�GSPN�áPPST�BOE� 
SPPG�TZTUFNT�DPOTPMJEBUFE�UPHFUIFS�UP�SFQSFTFOU�UIF� 
CVJMEJOH�BT�B�NBTT�	.
�TVQQPSUFE�CZ�WFSUJDBM�CVJMEJOH� 
FMFNFOUT�XJUI�TUJGGOFTT�	L
�BDUFE�VQPO�CZ�B�MBUFSBM� 
GPSDF�	'
�SFQSFTFOUBUJWF�PG�UIF�HSPVOE�BDDFMFSBUJPO� Figure 4-8. Example of a single-degree-of

freedom system 

Figure 4-6.  Examples of buildings with regular and irregular 
shapes 

Figure 4-7.  Time response of ground during a seismic event
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5IF�TUJGGOFTT�	L
�PG�UIF�TZTUFN�DBO�CF�WBSJFE�UP� 
DIBOHF�UIF�QFSJPE�PG�UIF�CVJMEJOH�SFTQPOTF�UP�UIF� 
BQQMJFE�MBUFSBM�GPSDF��8IFO�UIJT�JT�EPOF�B�QMPU�JT� 
NBEF�PG�UIF�BDDFMFSBUJPO�WFSTVT�UIF�QFSJPE�PG�UIF� 
TUSVDUVSF�	TFF�'JHVSF����
��5IJT�UZQF�PG�QMPU�JT�LOPXO� 
BT�B�3FTQPOTF�4QFDUSVN�GPS�UIF�JOEVDFE�FBSUIRVBLF� 
NPUJPO�BOE�JMMVTUSBUFT�UIF�FMBTUJD�TUSVDUVSBM�TZTUFN� 
SFTQPOTF�UP�B�QBSUJDVMBS�FBSUIRVBLF�NPUJPO�� 

5IF�MBTU�TUFQ�JO�UIF�EZOBNJD�BOBMZTJT�JT�UP�QFSGPSN� 
B�NPEBM�BOBMZTJT�PO�UIF�BDUVBM�CVJMEJOH��5IJT�UZQF�PG� 
BOBMZTJT�QSPWJEFT�UIF�NPUJPO�PG�UIF�CVJMEJOH�JO�UFSNT� 
PG�B�TJOHMF�EFHSFF�PG�GSFFEPN�TZTUFN��5IFSFGPSF� 
UIF�SFTQPOTF�TQFDUSVN�DBO�CF�JOQVU�JOUP�UIF�NPEBM� 

Figure 4-9.  Acceleration vs. period of BOBMZTJT�UP�HJWF�UIF�CVJMEJOH�T�SFTQPOTF�UP�UIF� 
structure FBSUIRVBLF� 

#PUI�UIF�TUBUJD�NFUIPE�BOE�UIF�EZOBNJD�NFUIPE�EFUFSNJOF�UIF�MBUFSBM�GPSDFT�BDUJOH�PO�UIF� 
TUSVDUVSF��5IF�HFPHSBQIJD�SFHJPO�PG�UIF�DPVOUSZ�JO�XIJDI�UIF�TBGF�SPPN�JT�MPDBUFE�XJMM�EJDUBUF� 
XIJDI�BOBMZTJT�TIPVME�CF�VTFE��0ODF�UIF�GPSDFT�BSF�DBMDVMBUFE�UIFZ�DBO�CF�JOQVU�JOUP�UIF�MPBE� 
DPNCJOBUJPOT�	BT�TFJTNJD�MPBE�&
�VTFE�GPS�UIF�EFTJHO�PG�UIF�TBGF�SPPN�� 

Code Development 

&BSUIRVBLF�DPEFT�BSF�VOEFS�DPOUJOVBM�SFàOFNFOU�BT�OFX�EBUB�CFDPNF�BWBJMBCMF��5IJT�DPOUJOVBM� 
SFàOFNFOU�BUUFNQUT�UP�HJWF�NPSF�BDDVSBUF�NPEFMT�PG�IPX�B�TUSVDUVSF�SFTQPOET�UP�HSPVOE� 
NPUJPO��4FJTNJD�FWFOUT�MJLF�XJOE�FWFOUT�BSF�DPOTUBOUMZ�PDDVSSJOH�BOE�DPOUJOVF�UP�UFTU�CVJMEJOHT� 
DPOTUSVDUFE�UP�SFDFOUMZ�JNQSPWFE�DPEFT�BOE�TUBOEBSET��"O�FBSUIRVBLF�QSPWJEFT�B�UFTU�GPS�UIF� 
DVSSFOU�QSPDFEVSFT��BGUFS�FWFSZ�FWFOU�UIPTF�QSPDFEVSFT�BSF�SFWJFXFE�UP�FOTVSF�UIFZ�BSF�BDUJOH� 
BT�JOUFOEFE� 

"O�FYBNQMF�PG�DPEF�EFWFMPQNFOU�JT�UIF�SFDFOU�BDLOPXMFEHNFOU�UIBU�TFJTNJD�FWFOUT�PDDVSSJOH� 
PO�UIF�XFTU�BOE�FBTU�DPBTUT�BSF�OPU�FYQFDUFE�UP�CF�UIF�TBNF�UZQF�PG�TFJTNJD�FWFOU��0O�UIF�XFTU� 
DPBTU�UIF�EJGGFSFODF�CFUXFFO�UIF�DPNNPO�FBSUIRVBLF�BOE�UIF�SBSF�FBSUIRVBLF�JT�TNBMM��%FTJHO� 
DPEFT�BTTVNF�UIBU�UIF�SBSF�FBSUIRVBLF�JT�POMZ����QFSDFOU�MBSHFS�UIBO�UIF�DPNNPO�FBSUIRVBLF�� 
0O�UIF�FBTU�DPBTU�UIJT�JT�OPU�UIF�DBTF��*O�UIJT�SFHJPO�UIF�SBSF�FBSUIRVBLF�DBO�CF�BT�NVDI�BT� 
����QFSDFOU�MBSHFS�UIBO�UIF�DPNNPO�FBSUIRVBLF��5IFSFGPSF�QSJPS�UP�UIF�SFMFBTF�PG�UIF������*#$� 
XFTUFSO�6�4��EFTJHO�DPEFT�EJE�OPU�àU�XFMM�UP�FBTUFSO�6�4��FBSUIRVBLF�SFRVJSFNFOUT� 

5IJT�QPPS�àU�IBT�MFE�UP�SFàOFNFOUT�JO�TFJTNJD�EFTJHO�QSPDFEVSFT��5IF�OFX�QSPDFEVSFT�BUUFNQU�UP� 
QSPWJEF�B�QSPDFTT�GPS�FWBMVBUJOH�UIF�SFTQPOTF�PG�B�CVJMEJOH�XIFO�JU�CFHJOT�UP�EFGPSN�GSPN�TFJTNJD� 
MPBET��5IJT�BQQSPBDI�JT�OFFEFE�UP�FOTVSF�UIBU�UIF�TUSVDUVSF�DBO�TUSFUDI�BOE�CFOE�UP�SFTJTU�UIF� 
SBSF�FBSUIRVBLF��*O�UIF�XFTUFSO�6�4��UIJT�JT�FOTVSFE�CFDBVTF�PG�UIF�NJOJNBM�EJGGFSFODF�CFUXFFO� 
UIF�UXP�EJGGFSFOU�FBSUIRVBLFT��IPXFWFS�UIJT�DBOOPU�BMTP�CF�BTTVNFE�JO�UIF�FBTUFSO�6�4� 
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Other Design Considerations 

"MM�UIF�FMFNFOUT�PG�UIF�TUSVDUVSF�TIPVME�CF�FWBMVBUFE�GPS�FBSUIRVBLF�GPSDFT��/PU�POMZ�BSF�UIF� 
FYUFSJPS�XBMMT�MPBEFE�CVU�UIF�JOUFSJPS�XBMMT�DBO�BMTP�SFDFJWF�TVCTUBOUJBM�PVU�PG�QMBDF�MPBET��'PS� 
XJOE�MPBEJOH�UIFTF�JOUFSJPS�CVJMEJOH�DPNQPOFOUT�BSF�OPU�VTVBMMZ�DPOTJEFSFE�BMUIPVHI�NPTU� 
DPEFT�SFRVJSF�JOUFSJPS�XBMMT�UP�CF�EFTJHOFE�GPS�TPNF�MBUFSBM�QSFTTVSFT��4FJTNJDBMMZ�JOEVDFE�GPSDFT� 
NBZ�CF�MBSHFS�UIBO�UIF�DPEF�TQFDJàFE�MBUFSBM�XJOE�QSFTTVSFT�BOE�BT�B�SFTVMU�HPWFSO�UIF�EFTJHO� 
JO�TFJTNJDBMMZ�BDUJWF�BSFBT��'PS�BSFBT�UIBU�NBZ�IBWF�CPUI�XJOE�BOE�TFJTNJD�BDUJWJUZ�UIF�DBSFGVM� 
FWBMVBUJPO�PG�XIJDI�GPSDFT�NBZ�HPWFSO�UIF�EFTJHO�JT�BO�JNQPSUBOU�TUFQ�JO�UIF�EFTJHO�QSPDFTT�� 
5IFSFGPSF�UIF�EFTJHO�PG�UIFTF�FMFNFOUT�BOE�UIFJS�DPOOFDUJPOT�UP�UIF�NBJO�TUSVDUVSF�BSF�FTTFOUJBM� 
UP�B�DPNQMFUF�EFTJHO�m�POF�JO�XIJDI�CPUI�TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�FMFNFOUT�BSF�DPOTJEFSFE� 

&BSUIRVBLF�SFRVJSFNFOUT�DPOTJEFSFE�JO�UIF�EFTJHO�PG�B�TBGF�SPPN�DBO�FOIBODF�UIF�MBUFSBM� 
SFTJTUBODF�PG�UIF�TUSVDUVSF�UP�XJOE�MPBET��'PS�FYBNQMF�TFJTNJD�MPBET�UFOE�UP�HPWFSO�UIF�EFTJHOT� 
PG�iIFBWZu�TUSVDUVSFT�DPOTUSVDUFE�XJUI�DPODSFUF�PS�NBTPOSZ�XBMMT�BOE�DPODSFUF�TMBC�PS�SPPGT��*O� 
iMJHIUFSu�TUSVDUVSFT�DPOTUSVDUFE�GSPN�GSBNJOH�BOE�MJHIU�TUSVDUVSBM�TZTUFNT�TVQQPSUJOH�MJHIUXFJHIU� 
	NFUBM�PS�XPPE
�SPPG�TZTUFNT�XJOE�MPBET�UFOE�UP�HPWFSO��#VU�FWFO�JG�XJOE�MPBET�HPWFSO� 
DPOTJEFSBUJPO�TIPVME�CF�HJWFO�UP�UIF�DBMDVMBUFE�TFJTNJD�MPBET�UP�BMMPX�UIF�TUSVDUVSF�UP�EFGPSN� 
XJUIPVU�JNNFEJBUF�GBJMVSF��5IJT�BCJMJUZ�HJWFT�UIF�TUSVDUVSF�SFTFSWF�DBQBDJUZ�UIBU�DBO�CF�VTFGVM�JO� 
FYUSFNF�XJOE�FWFOUT� 

&BSUIRVBLF�SFRVJSFNFOUT�XJMM�BMTP�HPWFSO�UIF�EFTJHO�PG�BMM�JOUFSJPS�OPO�TUSVDUVSBM�CVJMEJOH� 
DPNQPOFOUT�àYUVSFT�BOE�FRVJQNFOU��'PS�FYUFSJPS�NPVOUFE�FRVJQNFOU�CPUI�TFJTNJD�BOE�XJOE� 
MPBET�NVTU�CF�DPOTJEFSFE�BT�FJUIFS�NBZ�HPWFSO�UIF�EFTJHO�PG�UIF�FYUFSJPS�DPNQPOFOU� 

4.5 Other Hazards 
*U�JT�JNQPSUBOU�UIBU�UIF�EFTJHOFS�DPOTJEFS�PUIFS�IB[BSET�BU�UIF�CVJMEJOH�TJUF�JO�BEEJUJPO�UP�UIF�XJOE� 
áPPE�BOE�TFJTNJD�IB[BSET�BMSFBEZ�NFOUJPOFE��0OF�TVDI�DPOTJEFSBUJPO�JT�UIF�MPDBUJPO�PG�B�TBGF� 
SPPN�PO�B�CVJMEJOH�TJUF�XJUI�QPTTJCMF�QIZTJDBM�IB[BSET�	F�H��PUIFS�CVJMEJOH�DPMMBQTFT�PS�IFBWZ� 
GBMMJOH�EFCSJT
��5IFTF�TJUJOH�BOE�MPDBUJPO�JTTVFT�BSF�EJTDVTTFE�JO�$IBQUFS���� 

"OPUIFS�DPOTJEFSBUJPO�JT�UIF�QSFTFODF�PG�B�IB[BSEPVT�NBUFSJBM�	 )";."5
�PO�B�TJUF��0MEFS� 
CVJMEJOHT�UIBU�BSF�SFUSPàUUFE�GPS�TBGF�SPPN�VTF�TIPVME�CF�JOTQFDUFE�GPS�IB[BSEPVT�NBUFSJBMT�UIBU� 
NBZ�CF�TUPSFE�OFBS�UIF�TBGF�SPPN�	F�H��HBTPMJOF�DIMPSJOF�PS�PUIFS�DIFNJDBMT
�PS�UIBU�NBZ�IBWF� 
CFFO�VTFE�JO�UIF�DPOTUSVDUJPO�PG�UIF�TVSSPVOEJOH�CVJMEJOH�	F�H��MFBE�QBJOU�PS�BTCFTUPT
��'PS� 
FYBNQMF�BTCFTUPT�NBZ�CFDPNF�BJSCPSOF�JG�QPSUJPOT�PG�UIF�TVSSPVOEJOH�CVJMEJOH�BSF�EBNBHFE� 
SFTVMUJOH�JO�UIF�DIFNJDBM�DPOUBNJOBUJPO�PG�CSFBUIBCMF�BJS��-JWF�QPXFS�MJOFT�àSF�BOE�HBT�MFBLT� 
BSF�BMTP�TBGF�SPPN�EFTJHO�DPODFSOT�UIBU�NBZ�OFFE�UP�CF�BEESFTTFE�BU�TPNF�TBGF�SPPN�TJUFT�� 
'PS�FYBNQMF�UIF�DBTF�TUVEZ�JO�"QQFOEJY�%�	4IFFU�1��
�TIPXT�IPX�B�HBT�MJOF�SFRVJSFE�GPS�HBT� 
TFSWJDF�UP�UIF�TBGF�SPPN�BSFB�XIFO�JO�OPSNBM�EBJMZ�VTF�XBT�àUUFE�XJUI�BO�BVUPNBUJD�TIVUPGG� 
WBMWF��5IJT�QSFDBVUJPO�HSFBUMZ�SFEVDFT�UIF�SJTL�PG�B�HBT�JOEVDFE�àSF�PDDVSSJOH�XIJMF�UIF�TBGF�SPPN� 
JT�PDDVQJFE�� 
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4 CHARACTERISTICS OF TORNADOES AND HURRICANES SECOND EDITION 

4.6 Fire Protection and Life Safety 
5IF�TBGF�SPPN�TIPVME�DPNQMZ�XJUI�UIF�àSF�QSPUFDUJPO�BOE�MJGF�TBGFUZ�SFRVJSFNFOUT�PG�UIF�NPEFM� 
CVJMEJOH�DPEF�UIF�TUBUF�DPEF�PS�UIF�MPDBM�DPEF�HPWFSOJOH�DPOTUSVDUJPO�JO�UIF�KVSJTEJDUJPO�XIFSF� 
UIF�TBGF�SPPN�JT�DPOTUSVDUFE��'PS�TJOHMF�VTF�FYUSFNF�XJOE�TBGF�SPPNT�UIF�NPEFM�CVJMEJOH�DPEFT� 
MJGF�TBGFUZ�DPEFT�BOE�FOHJOFFSJOH�TUBOEBSET�EP�OPU�JOEJDBUF�TRVBSF�GPPUBHF�SFRVJSFNFOUT�PS� 
PDDVQBODZ�DMBTTJàDBUJPOT��'PS�NVMUJ�VTF�FYUSFNF�XJOE�TBGF�SPPNT�UIF�DPEFT�BOE�TUBOEBSET� 
BEESFTT�PDDVQBODZ�DMBTTJàDBUJPOT�BOE�TRVBSF�GPPUBHF�SFRVJSFNFOUT�GPS�UIF�OPSNBM�VTF�PG�UIF� 
TBGF�SPPN��5IF�EFTJHOFS�JT�BEWJTFE�UP�DPNQMZ�XJUI�BMM�àSF�BOE�MJGF�TBGFUZ�DPEF�SFRVJSFNFOUT�GPS� 
UIF�TBGF�SPPN�PDDVQBOU�MPBE�BOE�OPU�UIF�OPSNBM�VTF�MPBE��UIF�TBGF�SPPN�PDDVQBODZ�MPBE�JT� 
UZQJDBMMZ�UIF�DPOUSPMMJOH�PDDVQBODZ�MPBE��$IBQUFS���QSFTFOUFE�UIF�SFDPNNFOEFE�TRVBSF�GPPUBHF� 
SFRVJSFNFOUT�GPS�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT� 

(VJEBODF�BOE�SFRVJSFNFOUT�DPODFSOJOH�àSF�QSPUFDUJPO�TZTUFNT�NBZ�CF�GPVOE�JO�UIF�NPEFM� 
CVJMEJOH�DPEFT�BOE�UIF�MJGF�TBGFUZ�DPEFT��%FQFOEJOH�PO�UIF�PDDVQBODZ�DMBTTJàDBUJPO�PG�UIF�TBGF� 
SPPN�	JO�OPSNBM�VTF
�BVUPNBUJD�TQSJOLMFS�TZTUFNT�NBZ�PS�NBZ�OPU�CF�SFRVJSFE��'PS�NBOZ�TBGF� 
SPPNT�BO�BVUPNBUJD�TQSJOLMFS�TZTUFN�XJMM�OPU�CF�SFRVJSFE��)PXFWFS�XIFO�BVUPNBUJD�TQSJOLMFS� 
TZTUFNT�BSF�OPU�SFRVJSFE�BOE�àSF�FYUJOHVJTIFST�BSF�VTFE�BMM�FYUJOHVJTIFST�TIPVME�CF�NPVOUFE�PO� 
UIF�TVSGBDF�PG�UIF�TBGF�SPPN�XBMM��*O�OP�DBTF�TIPVME�B�àSF�FYUJOHVJTIFS�DBCJOFU�PS�FODMPTVSF�CF� 
SFDFTTFE�JOUP�UIF�JOUFSJPS�GBDF�PG�UIF�FYUFSJPS�XBMM�PG�UIF�TBGF�SPPN��5IJT�SFRVJSFNFOU�JT�OFDFTTBSZ� 
UP�FOTVSF�UIBU�UIF�JOUFHSJUZ�PG�UIF�TBGF�SPPN�XBMMT�JT�OPU�DPNQSPNJTFE�CZ�UIF�JOTUBMMBUJPO�PG�àSF� 
FYUJOHVJTIFST��'JOBMMZ�BOZ�àSF�TVQQSFTTJPO�TZTUFN�TQFDJàFE�GPS�VTF�XJUIJO�TBGF�SPPNT�TIPVME�CF� 
BQQSPQSJBUF�GPS�VTF�JO�BO�FODMPTFE�FOWJSPONFOU�XJUI�IVNBO�PDDVQBODZ��*G�B�àSF�PDDVST�EVSJOH� 
B�UPSOBEP�PS�IVSSJDBOF�JU�NBZ�OPU�CF�QPTTJCMF�GPS�PDDVQBOUT�PG�UIF�TBGF�SPPN�UP�WFOUJMBUF�UIF� 
CVJMEJOH�JNNFEJBUFMZ�BGUFS�UIF�EJTDIBSHF�PG�UIF�àSF�TVQQSFTTJPO�TZTUFN� 
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SECOND EDITION 

5 Types, Locations, and  
Siting of Safe Rooms 

"�DPNNVOJUZ�TBGF�SPPN�XJMM�FJUIFS�CF�VTFE�TPMFMZ�GPS�TIFMUFSJOH�PS�XJMM�IBWF�NVMUJQMF�QVSQPTFT� 
VTFT�PS�PDDVQBODJFT��5IJT�DIBQUFS�EJTDVTTFT�DPNNVOJUZ�TBGF�SPPN�EFTJHO�DPODFQUT�UIBU�SFMBUF� 
UP�UIF�UZQF�BOE�MPDBUJPO�PG�TBGF�SPPNT��)PX�TBGF�SPPN�VTFT�	FJUIFS�TJOHMF�PS�NVMUJQMF� �NBZ�BGGFDU� 
UIF�UZQF�PG�TBGF�SPPN�TFMFDUFE�BOE�JUT�MPDBUJPO�JT�BMTP�EJTDVTTFE�� 

5.1 Safe Room Types 
5IJT�QVCMJDBUJPO�QSPWJEFT�EFTJHO�HVJEBODF�PO�UXP�UZQFT�PG�TBGF�SPPNT�� 

O� 4UBOE�BMPOF�TBGF�SPPNT 

O� *OUFSOBM�TBGF�SPPNT��TIFMUFS�BSFBT�UIBU�BSF�MPDBUFE�JOTJEF�PS�BSF�QBSU�PG�B�MBSHFS�CVJMEJOH� 
CVU�IBWF�CFFO�EFTJHOFE�UP�CF�TUSVDUVSBMMZ�JOEFQFOEFOU 

5IJT�JT�OPU�NFBOU�UP�JNQMZ�UIBU�UIFTF�BSF�UIF�POMZ�UXP�UZQFT�PG�TBGF�SPPNT�UIBU�TIPVME�CF� 
DPOTJEFSFE��0UIFS�TBGF�SPPN�PQUJPOT�TVDI�BT�HSPVQT�PG�TNBMMFS�PGUFO�QSPQSJFUBSZ�TIFMUFS� 
TZTUFNT�NBZ�CF�BQQSPQSJBUF�GPS�SFTJEFOUJBM�DPNNVOJUJFT�IPTQJUBMT�TDIPPMT�PS�BU�QMBDFT�PG� 
CVTJOFTT��*U�JT�OPU�QPTTJCMF�UP�QSPWJEF�HVJEBODF� 
DPODFSOJOH�BMM�TIFMUFSJOH�PQUJPOT�GPS�BMM�MPDBUJPOT�� 
5IF�HVJEBODF�QSPWJEFE�JO�UIJT�QVCMJDBUJPO�GPS�TUBOE� 
BMPOF�BOE�JOUFSOBM�TBGF�SPPNT�JODMVEJOH�UIF�EFTJHO� 
DSJUFSJB�NBZ�CF�BQQMJFE�UP�PUIFS�TBGF�SPPN�PQUJPOT�� 
*G�PUIFS�TIFMUFS�TZTUFNT�BOE�UZQFT�PG�TBGF�SPPNT� 
BSF�EFTJHOFE�UP�NFFU�UIF�DSJUFSJB�JO�UIJT�QVCMJDBUJPO� 
UIFZ�TIPVME�CF�DBQBCMF�PG�QSPWJEJOH�OFBS�BCTPMVUF� 
QSPUFDUJPO�BT�XFMM� 

5IF�HVJEBODF�QSPWJEFE�JO�UIJT�QVCMJDBUJPO�JT�JOUFOEFE� 
GPS�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�OFX�TBGF�SPPNT� 
BT�XFMM�BT�GPS�UIF�BEEJUJPO�PG�TBGF�SPPNT�UP�FYJTUJOH� 
CVJMEJOHT�CZ�IBSEFOJOH�UIF�FYJTUJOH�SPPN�	J�F�� 

NOTE 
5IJT�QVCMJDBUJPO�QSPWJEFT�HVJEBODF� 
GPS�UIF�EFTJHO�BOE�DPOTUSVDUJPO� 
PG�OFX�TBGF�SPPNT��5IF�EFTJHO� 
QSPGFTTJPOBM�QFSGPSNJOH�SFUSPGJU� 
XPSL�PO�FYJTUJOH�CVJMEJOHT�TIPVME� 
BQQMZ�UIF�OFX�EFTJHO�HVJEBODF� 
QSFTFOUFE�JO�UIJT�QVCMJDBUJPO�UP�UIF� 
SFUSPàU�EFTJHO� 

��'&."�)."�4BGF�3PPN�1PMJDZ�.33��������VTFT�TMJHIUMZ�EJGGFSFOU�UFSNJOPMPHZ�GPS�NVMUJ�VTF�TBGF�SPPNT��5IF�QPMJDZ�EPDVNFOU�SF� 
GFST�UP�NVMUJ�VTF�TBGF�SPPNT�BT�iEVBM�VTFu�TBGF�SPPNT��"MUIPVHI�UIF�UFSNJOPMPHZ�JT�EJGGFSFOU�UIF�JOUFOU�JT�UIBU�UIF�TBGF�SPPNT�BSF� 
PG�UIF�TBNF�UZQF��UIBU�JT�TBGF�SPPNT�UIBU�IBWF�B�QSJNBSZ�VTF�PUIFS�UIBO�CFJOH�VTFE�BT�B�TBGF�SPPN��$POUBDU�ZPVS�'&."�SFHJPOBM� 
PGàDF�GPS�UIF�MBUFTU�'&."�QPMJDZ�PO�TBGF�SPPNT� 
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5 TYPES, LOCATIONS, AND SITING OF SAFE ROOMS SECOND EDITION 

SFUSPàUUJOH
��5IF�WBSJFUZ�PG�TUSVDUVSBM�TZTUFNT�BOE�UIF�OVNCFS�PG�EJGGFSFOU�DPOàHVSBUJPOT�PG� 
FYJTUJOH�CVJMEJOHT�QSFDMVEF�B�DPNQSFIFOTJWF�MPPL�BU�WBSJPVT�SFUSPàU�PQUJPOT�TP�UIBU�POMZ�B�MJNJUFE� 
FYUFOU�PG�HVJEBODF�JT�QSPWJEFE�PO�NPEJGZJOH�FYJTUJOH�CVJMEJOHT�UP�DSFBUF�B�TBGF�SPPN�XIFSF�OPOF� 
FYJTUFE�QSFWJPVTMZ��)PXFWFS�B�EFTJHO�QSPGFTTJPOBM�FOHBHFE�JO�B�TBGF�SPPN�SFUSPàUUJOH�QSPKFDU� 
TIPVME�CF�BCMF�UP�VTF�UIF�HVJEBODF�JO�UIJT�QVCMJDBUJPO�UP�JEFOUJGZ�UIF�BQQSPQSJBUF�IB[BSET�BU�UIF� 
TJUF�EFUFSNJOF�UIF�SJTL�BOE�DBMDVMBUF�UIF�MPBET�BDUJOH�PO�UIF�CVJMEJOH�UIBU�JT�UIF�TVCKFDU�PG�UIF� 
TBGF�SPPN�SFUSPàU��"EEJUJPOBMMZ�UIF�DIFDLMJTUT�JO�"QQFOEJY�#�BOE�JOGPSNBUJPO�QSFTFOUFE�JO�UIF� 
DBTF�TUVEJFT�JO�"QQFOEJDFT�$�BOE�%�NBZ�CF�IFMQGVM�JO�B�TBGF�SPPN�SFUSPàUUJOH�QSPKFDU� 

5.1.1 Stand-Alone Safe Rooms 
5IF�SFTVMUT�PG�UIF�SJTL�BOE�TJUF�BTTFTTNFOUT�EJTDVTTFE�JO�$IBQUFS���NBZ�TIPX�UIBU�UIF�CFTU� 
TPMVUJPO�UP�QSPWJEJOH�QSPUFDUJPO�GPS�MBSHF�OVNCFST�PG�QFPQMF�JT�UP�CVJME�B�OFX�TFQBSBUF�	J�F�� 
TUBOE�BMPOF
�CVJMEJOH�TQFDJàDBMMZ�EFTJHOFE�BOE�DPOTUSVDUFE�UP�TFSWF�BT�B�UPSOBEP�PS�IVSSJDBOF� 
TBGF�SPPN� 

1PUFOUJBM�BEWBOUBHFT�PG�B�TUBOE�BMPOF�TBGF�SPPN�JODMVEF�UIF�GPMMPXJOH� 

O� 5IF�TBGF�SPPN�NBZ�CF�MPDBUFE�BXBZ�GSPN�QPUFOUJBM�EFCSJT�IB[BSET� 

O� 5IF�TBGF�SPPN�XJMM�CF�TUSVDUVSBMMZ�TFQBSBUF�GSPN�BOZ�CVJMEJOH�BOE�UIFSFGPSF�OPU�WVMOFSBCMF� 
UP�CFJOH�XFBLFOFE�JG�QBSU�PG�BO�BEKBDFOU�TUSVDUVSF�DPMMBQTFT� 

O� 5IF�TBGF�SPPN�EPFT�OPU�OFFE�UP�CF�JOUFHSBUFE�JOUP�BO�FYJTUJOH�CVJMEJOH�EFTJHO� 

O� 5IF�TJ[F�PG�UIF�TBGF�SPPN�NBZ�CF�EFUFSNJOFE�BDDPSEJOH�UP�UIF�OFFET�SBUIFS�UIBO�CF� 
MJNJUFE�CZ�BWBJMBCMF�TQBDF�JO�UIF�FYJTUJOH�CVJMEJOH� 

$BTF�4UVEZ�*�	TFF�"QQFOEJY�$
�TIPXT�UIF�DBMDVMBUFE� 
XJOE�MPBET�GPS�B�TBGF�SPPN�EFTJHO�BT�B�DPNCJOFE� 
IB[BSE�TBGF�SPPN�BOE�UIF�NBOOFS�JO�XIJDI�UIF�EFTJHO� 
DSJUFSJB�XFSF�NFU�GPS�B�TUBOE�BMPOF�TBGF�SPPN�GPS�CPUI� 
UPSOBEP�BOE�IVSSJDBOF�IB[BSET��"DDPSEJOH�UP�'JHVSF��� 
��UIF�TBGF�SPPN�XBT�MPDBUFE�JO�BO�BSFB�XJUI�B�� 
����NQI�TBGF�SPPN�EFTJHO�XJOE�TQFFE�GPS�UIF�UPSOBEP� 

CROSS-REFERENCE 

IB[BSE��#Z�DPNQBSJTPO�'JHVSF�����TIPXT�UIF�SBOHF� 4J UF �  "TTFTTNFOU �  $IFDL M J T UT�  
PG�IVSSJDBOF�TQFFET�GPS�UIF�TUBUF�PG�/PSUI�$BSPMJOB�BT� BSF�EJTDVTTFE�JO�$IBQUFS���BOE� 
IBWJOH�B�IJHIFTU�NBQQFE�EFTJHO�XJOE�TQFFE�PG����� QSFTFOUFE�JO�"QQFOEJY�#��"�SJTL� 
NQI��"T�UIF�UPSOBEP�EFTJHO�XJOE�TQFFE�JT�HSFBUFS� BTTFTTNFOU�QMBO�UIBU�VTFT�UIFTF� 
UIJT�TBGF�SPPN�XPVME�CF�EFTJHOFE�UP�UIBU�XJOE�TQFFE� DIFDLMJTUT�DBO�IFMQ�EFUFSNJOF�XIJDI� 
UP�GVMàMM�UIF�SFRVJSFNFOUT�PG�B�DPNCJOFE�IB[BSE� UZQF�PG�TBGF�SPPN�JT�CFTU�TVJUFE�UP� 
TBGF�SPPN��5IJT�TBGF�SPPN�XBT�EFTJHOFE�UP�TFSWF� B�HJWFO�TJUF� 
DPNNVOJUJFT�JO�/PSUI�$BSPMJOB�UIBU�IPVTFE�GBNJMJFT� 
EJTQMBDFE�CZ�áPPEJOH�DBVTFE�CZ�)VSSJDBOF�'MPZE� 
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5.1.2 Internal Safe Rooms 
5IF�SFTVMUT�PG�UIF�SJTL�BOBMZTJT�QSFTFOUFE�JO�$IBQUFS���NBZ�TIPX�UIBU�B�TQFDJàDBMMZ�EFTJHOFE�BOE� 
DPOTUSVDUFE�TBGF�SPPN�BSFB�XJUIJO�PS�DPOOFDUFE�UP�B�CVJMEJOH�JT�B�NPSF�BUUSBDUJWF�BMUFSOBUJWF�UIBO� 
B�TUBOE�BMPOF�TBGF�SPPN�FTQFDJBMMZ�XIFO�UIF�TBGF�SPPN�JT�UP�CF�VTFE�NBJOMZ�CZ�UIF�PDDVQBOUT�PG� 
UIF�CVJMEJOH��1PUFOUJBM�BEWBOUBHFT�PG�BO�JOUFSOBM�TBGF�SPPN�JODMVEF�UIF�GPMMPXJOH� 

O� "�TBGF�SPPN�UIBU�JT�QBSUJBMMZ�TIJFMEFE�CZ�UIF� 
TVSSPVOEJOH�CVJMEJOH�NBZ�OPU�FYQFSJFODF�UIF� 
GVMM�GPSDF�PG�UIF�UPSOBEP�PS�IVSSJDBOF�XJOE�� 
/PUF�IPXFWFS�UIBU�BOZ�QSPUFDUJPO�QSPWJEFE� 
CZ�UIF�TVSSPVOEJOH�CVJMEJOH�DBOOPU�CF� 
DPOTJEFSFE�JO�UIF�EFUFSNJOBUJPO�PG�XJOE�MPBET� 
BOE�EFCSJT�JNQBDU�GPS�TBGF�SPPN�EFTJHO�
 

O� "�TBGF�SPPN�EFTJHOFE�UP�CF�XJUIJO�B�OFX� 
CVJMEJOH�NBZ�CF�MPDBUFE�JO�BO�BSFB�PG�UIF� 
CVJMEJOH�UIBU�UIF�CVJMEJOH�PDDVQBOUT�DBO�SFBDI� 
RVJDLMZ�FBTJMZ�BOE�XJUIPVU�IBWJOH�UP�HP� 
PVUTJEF�EVSJOH�UIF�TUPSN�� 

O� *ODPSQPSBUJOH�UIF�TBGF�SPPN�JOUP�B�QMBOOFE� 
SFOPWBUJPO�PS�CVJMEJOH�QSPKFDU�NBZ�SFEVDF�UIF� 
TBGF�SPPN�DPTU� 

$BTF�4UVEZ�**�	TFF�"QQFOEJY�%
�TIPXT�UIF�DBMDVMBUFE� 
XJOE�MPBET�GPS�B�TBGF�SPPN�MPDBUFE�JO�BO�BSFB�XJUI�B� 
����NQI�EFTJHO�XJOE�TQFFE�GPS�UIF�UPSOBEP�IB[BSE� 
BDDPSEJOH�UP�'JHVSF�����BOE�UIF�NBOOFS�JO�XIJDI� 
UIF�EFTJHO�SFRVJSFNFOUT�XFSF�NFU�GPS�B�TBGF�SPPN� 
DPOOFDUFE�UP�BO�FYJTUJOH�CVJMEJOH��5IJT�TBGF�SPPN� 
XBT�EFTJHOFE�GPS�B�TDIPPM�JO�8JDIJUB�,BOTBT�BOE� 
SFQMBDFE�B�QPSUJPO�PG�UIF�TDIPPM�CVJMEJOH�UIBU�XBT� 
EBNBHFE�CZ�UIF�UPSOBEPFT�PG�.BZ���������5IFSF� 
JT�B�SJTL�PG�CVJMEJOH�EFCSJT�DPMMBQTJOH�PO�B�TBGF�SPPN� 
UIBU�IBT�CFFO�DPOTUSVDUFE�XJUIJO�BOPUIFS�CVJMEJOH�� 
8IFO�UIJT�SJTL�JT�QSPQFSMZ�DPOTJEFSFE�CZ�UIF�EFTJHO� 

ICC-500
 
CROSS-REFERENCE
 

5IF�*$$�����EPFT�OPU�FYQMJDJUMZ� 
BEESFTT�UIF�VTF�PS�BQQMJDBUJPO�PG� 
TIFMUFST�BT�TUBOE�BMPOF�PS�JOUFSOBM� 
TIFMUFST��4FDUJPO�����PG�UIF�*$$� 
����4IFMUFST�&ODMPTFE�PS�1BSUJBMMZ� 
&ODMPTFE�  JO �  B�  )PTU �  #VJ ME JOH�  
QSPWJEFT�TQFDJGJD�EFTJHO�DSJUFSJB� 
GPS�TIFMUFST�UIBU�BSF�DPOOFDUFE�UP� 
FYJTUJOH�TUSVDUVSFT�PS�OFX�TUSVDUVSFT� 
TVSSPVOEJOH�UIF�TIFMUFS�UP�TQFDJGZ� 
UIF�JOUFSBDUJPO�CFUXFFO�UIF�UXP� 
TUSVDUVSFT� 	UIF�TIFMUFS�BOE�UIF�OPO� 
TIFMUFS
��'&."�����SFDPNNFOET� 
UIBU�UIF�TUSVDUVSBM�BOE�OPO�TUSVDUVSBM� 
DPOOFDUJPOT�CFUXFFO�JOUFSOBM�TBGF� 
SPPNT�BOE�UIF�CVJMEJOHT�TVSSPVOEJOH� 
UIFN�DPNQMZ�XJUI�4FDUJPO�����PG�UIF� 
*$$����� 

QSPGFTTJPOBM�B�DPNNVOJUZ�TBGF�SPPN�DPOTUSVDUFE�XJUIJO�B�CVJMEJOH�JT�BO�BDDFQUBCMF�BQQMJDBUJPO�PG� 
UIF�TBGF�SPPN�DPODFQU� 

5.2 Single-Use and Multi-Use Safe Rooms 
"�TUBOE�BMPOF�	JOUFSOBM�PS�FYUFSOBM
�TBGF�SPPN�NBZ�CF�VTFE�GPS�TIFMUFSJOH�POMZ�PS�JU�NBZ� 
IBWF�NVMUJQMF�VTFT��'PS�FYBNQMF�B�NVMUJ�VTF�TBGF�SPPN�BU�B�TDIPPM�DPVME�BMTP�GVODUJPO�BT�B� 
DMBTTSPPN�B�MVODISPPN�B�MBCPSBUPSZ�PS�BO�BTTFNCMZ�SPPN��B�NVMUJ�VTF�TBGF�SPPN�JOUFOEFE�UP� 
TFSWF�B�NBOVGBDUVSFE�IPVTJOH�DPNNVOJUZ�PS�TJOHMF�GBNJMZ�IPNF�TVCEJWJTJPO�DPVME�BMTP�GVODUJPO� 
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Figure 5-1.  The Denver International Airport (a public-use facility) evaluated the tornado risk at the airport 
site and identified the best available areas of refuge. Signs were placed at these areas to clearly identify the 
refuge areas to the public. 

5.3 Modifying and Retrofitting Existing Spaces 
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PG�QSPUFDUJPO�CZ�JNQMFNFOUJOH�TQFDJàD�NJUJHBUJPO� 
NFBTVSFT�UIBU�BEESFTT�POMZ�B�TQFDJàD�TFU�PG�CVJMEJOH� 
WVMOFSBCJMJUJFT�XJUIPVU�DPOTJEFSBUJPO�GPS�PUIFS�QPUFOUJBM� 
WVMOFSBCJMJUJFT�PG�UIF�EFTJHOBUFE�TQBDF��'PS�FYBNQMF� 
CFGPSF�SFUSPàUUJOH�EPPST�XJOEPXT�BOE�PUIFS�PQFOJOHT� 
UP�NFFU�UIF�NJTTJMF�JNQBDU�DSJUFSJB�JEFOUJàFE�JO�$IBQUFS� 
��	VTJOH�$IBQUFS���PG�UIF�*$$����
�UIF�TUSVDUVSBM� 
DIBSBDUFSJTUJDT�PG�UIF�BSFB�CFJOH�SFUSPàUUFE�TIPVME�CF� 
DBSFGVMMZ�BOBMZ[FE� 

.PTU�TUSVDUVSBM�BOE�XBMM�TZTUFNT�PG�FYJTUJOH�CVJMEJOHT� 
XJMM�OPU�CF�BCMF�UP�SFTJTU�UIF�XJOE�GPSDFT�BOE�EFCSJT� 
BTTPDJBUFE�XJUI�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE��*G� 
UIJT�JT�UIF�DBTF�SFUSPàUUJOH�XJOEPXT�BOE�EPPST�XJUIPVU� 
JNQSPWJOH�UIF�TUSVDUVSBM�TZTUFN�JT�OPU�SFDPNNFOEFE� 
GPS�MJGF�TBGFUZ�QSPUFDUJPO� 

*TTVFT�SFMBUFE�UP�UIF�SFUSPàUUJOH�PG�FYJTUJOH�SFGVHF� 
BSFBT�	F�H��IBMMXBZT�DPSSJEPST�CBUISPPNT� 
XPSLSPPNT�MBCPSBUPSZ�BSFBT�LJUDIFOT�BOE� 
NFDIBOJDBM�SPPNT
�UIBU�TIPVME�CF�DPOTJEFSFE�JODMVEF� 
UIF�GPMMPXJOH� 

O� 5IF�SPPG�TZTUFN�	SPPG�EFDL�BOE�TUSVDUVSBM� 
TVQQPSUJOH�NFNCFST
��"SF�UIF�SPPG�EFDL� 
BOE�TUSVDUVSBM�TVQQPSUJOH�NFNCFST�PWFS�UIF� 
QSPQPTFE�SFGVHF�BSFB�TUSVDUVSBMMZ�JOEFQFOEFOU� 
PG�UIF�SFNBJOEFS�PG�UIF�CVJMEJOH �*G�OPU�JT�JU� 
QPTTJCMF�UP�TUSFOHUIFO�UIF�FYJTUJOH�SPPG�UP� 
SFTJTU�UIF�FYQFDUFE�XJOE�BOE�EFCSJT�MPBET � 
$BO�UIF�PQFOJOHT�JO�UIF�SPPG�TZTUFN�GPS� 
NFDIBOJDBM�FRVJQNFOU�PS�MJHIUJOH�CF�QSPUFDUFE� 
EVSJOH�BO�FYUSFNF�XJOE�FWFOU �*U�NBZ�OPU�CF� 
SFBTPOBCMF�UP�SFUSPàU�UIF�SFTU�PG�UIF�QSPQPTFE� 
TBGF�SPPN�JG�UIF�SPPG�TZTUFN�JT�QBSU�PG�B�CVJMEJOH�XJEF�TZTUFN�UIBU�XBT�OPU�EFTJHOFE�GPS� 
VMUJNBUF�XJOE�MPBE�SFRVJSFNFOUT�� 

O� 5IF�XBMM�TZTUFN��$BO�UIF�XBMM�TZTUFNT�CF�BDDFTTFE�TP�UIBU�UIFZ�DBO�CF�SFUSPàUUFE�GPS� 
JNQSPWFE�SFTJTUBODF�UP�XJOE�QSFTTVSF�BOE�NJTTJMF�JNQBDU �*U�NBZ�OPU�CF�SFBTPOBCMF�UP� 
SFUSPàU�B�QSPQPTFE�TBGF�SPPN�BSFB�UP�QSPUFDU�UIF�SPPG�PS�UIF�PQFOJOHT�JG�UIF�XBMM�TZTUFNT� 

NOTE 
*U�JT�EJGGJDVMU�UP�SFUSPGJU�BO�FYJTUJOH� 
BSFB�PG�B�CVJMEJOH�UP�TFSWF�BT�B� 
TIFMUFS�PS�SFGVHF�BSFB�BOE�NFFU�UIF� 
MFWFM�PG�QSPUFDUJPO�PG�B�TBGF�SPPN� 
EFTJHOFE�BDDPSEJOH�UP�UIF�HVJEBODF� 
QSFTFOUFE� JO� UIJT�QVCM JDBU JPO��  
%FTJHOFST�PG�TBGF�SPPNT�TIPVME�BMTP� 
DPOTJEFS�DPNQBSJOH�DPTUT�GPS�B�OFX� 
NVMUJ�QVSQPTF�SPPN�XJUI�UIF�DPTUT� 
GPS�SFUSPàUUJOH�BO�FYJTUJOH�TQBDF�GPS� 
TBGF�SPPN�VTF��)PXFWFS�MJNJUFE� 
TQBDF�BU�UIF�QSPQPTFE�TBGF�SPPN� 
TJUF�PS�PUIFS�DPOTUSBJOUT�NBZ�NBLF� 
SFUSPàUUJOH�B�QSBDUJDBM�BMUFSOBUJWF�JO� 
TPNF�TJUVBUJPOT� 

CROSS-REFERENCE 
%FTJHO�DS J UFS JB� GPS�TBGF� SPPN�  
FOWFMPQF�TZTUFNT�BSF�QSPWJEFE�JO� 
$IBQUFST�����BOE����&YBNQMFT�PG� 
XBMM�BOE�EPPS�TZTUFNT�UIBU�IBWF� 
QBTTFE�NJTTJMF�JNQBDU�UFTUT�BSF� 
QSFTFOUFE�JO�"QQFOEJYFT�&�BOE�'� 
SFTQFDUJWFMZ� 
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	MPBE�CFBSJOH�PS�OPO�MPBE�CFBSJOH
�DBOOPU�XJUITUBOE�XJOE�QSFTTVSFT�PS�DBOOPU�CF�
 
SFUSPàUUFE�JO�B�SFBTPOBCMF�NBOOFS�UP�XJUITUBOE�XJOE�QSFTTVSFT�BOE�NJTTJMF�JNQBDUT�
 

O� 0QFOJOHT��8JOEPXT�BOE�EPPST�BSF�FYUSFNFMZ�WVMOFSBCMF�UP�XJOE�QSFTTVSFT�BOE�EFCSJT� 
JNQBDU��4IVUUFS�TZTUFNT�BOE�EPPST�SBUFE�UP�NFFU�'&."�����BOE�����EFCSJT�JNQBDU� 
DSJUFSJB�NBZ�CF�VTFE�BT�TIVUUFST�PWFS�XJOEPXT�GPS�UPSOBEP�QSPUFDUJPO��5IFSF�JT�PGUFO� 
POMZ�NJOJNBM�XBSOJOH�UJNF�CFGPSF�B�UPSOBEP��UIFSFGPSF�B�TIFMUFS�EFTJHO�UIBU�SFMJFT�PO� 
NBOVBMMZ�JOTUBMMFE�TIVUUFST�JT�JNQSBDUJDBM��"VUPNBUFE�TIVUUFS�TZTUFNT�NBZ�CF�DPOTJEFSFE� 
CVU�UIFZ�XPVME�SFRVJSF�B�QSPUFDUFE�CBDLVQ�QPXFS�TZTUFN�UP�FOTVSF�UIBU�UIF�TIVUUFST�BSF� 
DMPTFE�CFGPSF�BO�FWFOU��%PPST�TIPVME�CF�DPOTUSVDUFE�PG�JNQBDU�SFTJTUBOU�NBUFSJBMT�	F�H�� 
TUFFM
�BOE�TFDVSFE�XJUI�TJY�QPJOUT�PG�DPOOFDUJPO�	UZQJDBMMZ�UISFF�IJOHFT�BOE�UISFF�MBUDIJOH� 
NFDIBOJTNT
��SFHBSEMFTT�PG�UIF�OVNCFS�PG�IJOHFT�BOE�MBUDIFT�BMM�EPPST�TIPVME�CF�UFTUFE� 
UP�NFFU�UIF�EFCSJT�JNQBDU�UFTUJOH�SFRVJSFNFOUT�PG�*$$�����$IBQUFS����%PPS�GSBNFT� 
TIPVME�CF�DPOTUSVDUFE�PG�BU�MFBTU����HBVHF�NFUBM�BOE�BEFRVBUFMZ�TFDVSFE�UP�UIF�XBMMT�UP� 
QSFWFOU�UIF�DPNQMFUF�GBJMVSF�PG�UIF�EPPS�GSBNF�BTTFNCMJFT� 

O� 5IF�FYJTUJOH�GVODUJPOT�BOE�DPOEJUJPOT�JO�UIF�SFGVHF�BSFB��'PS�FYBNQMF�CBUISPPNT� 
IBWF�CFFO�VTFE�BT�SFGVHF�BSFBT�EVSJOH�UPSOBEPFT�BOE�IVSSJDBOFT�TJODF�UIFZ�PGUFO�IBWF� 
NJOJNBM�OVNCFST�PG�PQFOJOHT�UP�QSPUFDU��)PXFWFS�FNFSHFODZ�NBOBHFST�NBZ�àOE�JU� 
EJGàDVMU�UP�QFSTVBEF�QFPQMF�UP�TJU�PO�UIF�áPPS�PG�B�CBUISPPN�XIFO�UIF�TBOJUBSZ�DPOEJUJPO�PG� 
UIF�áPPS�DBOOPU�CF�HVBSBOUFFE��"MTP�NFDIBOJDBM�SPPNT�UIBU�BSF�OPJTZ�BOE�NBZ�DPOUBJO� 
IPU�PS�EBOHFSPVT�NBDIJOFSZ�TIPVME�CF�BWPJEFE�BT�SFGVHF�BSFBT�XIFOFWFS�QPTTJCMF�� 
5IF�QFSNBOFOU�àYUVSFT�BOE�GVSOJTIJOHT�JO�B�QSPQPTFE�TBGF�SPPN�BSFB�	F�H��QFSNBOFOU� 
UBCMFT�DBCJOFUT�TJOLT�BOE�MBSHF�GVSOJUVSF
�PDDVQZ�TPNF�PG�UIF�BWBJMBCMF�TQBDF�XJUIJO�UIF� 
TBGF�SPPN�BOE�NBZ�NBLF�UIF�TBGF�SPPN�VODPNGPSUBCMF�GPS�JUT�PDDVQBOUT�PS�NBZ�QPTF� 
B�IB[BSE�UP�UIF�PDDVQBOUT��5IFTF�UZQFT�PG�TBGF�SPPN�BSFBT�TIPVME�CF�VTFE�POMZ�XIFO�B� 
CFUUFS�PQUJPO�JT�OPU�BWBJMBCMF� 

5.4 Community Safe Rooms for Neighborhoods 
$PNNVOJUZ�TBGF�SPPNT�JOUFOEFE�UP�QSPWJEF�QSPUFDUJPO�JO�UIF�SFTJEFOUJBM�OFJHICPSIPPET� 
SFRVJSF�EFTJHOFST�UP�GPDVT�PO�B�OVNCFS�PG�JTTVFT�JO�BEEJUJPO�UP�TUSVDUVSBM�EFTJHO��5IFTF� 
JODMVEF�PXOFSTIJQ�SVMFT�GPS�BENJTTJPO�QFUT�QBSLJOH�FOTVSJOH�VTFS�BDDFTT�XIJMF�QSFWFOUJOH� 
VOBVUIPSJ[FE�VTF�BOE�MJBCJMJUZ�JTTVFT��"MM�PG�UIF�TUSVDUVSBM�FOWFMPQF�BOE�BEEJUJPOBM�JTTVFT�BSF� 
UZQJDBMMZ�DPMMFDUFE�JOUP�B�TFU�PG�DSJUFSJB�DBMMFE�B�iEFTJHO�QSPHSBNu�UIBU�TIPVME�CF�QSPWJEFE�UP� 
EFTJHOFST�CZ�TBGF�SPPN�PXOFST�UP�HPWFSO�UIF�TBGF�SPPN�EFTJHO�QSPDFTT��*O�BEEJUJPO�UP�CFJOH� 
JEFOUJàFE�JO�UIF�TBGF�SPPN�EFTJHO�QSPHSBN�UIFTF�JTTVFT�TIPVME�BMTP�CF�BEESFTTFE�CZ�UIF�4BGF� 
3PPN�0QFSBUJPOT�1MBO��*U�JT�UIFSFGPSF�PG�VUNPTU�JNQPSUBODF�UIBU�UIF�EFWFMPQNFOU�PG�B�EFTJHO� 
QSPHSBN�BOE�UIF�4BGF�3PPN�0QFSBUJPOT�1MBO�CF�DPPSEJOBUFE�GSPN�UIF�WFSZ�CFHJOOJOH�PG�UIF� 
QMBOOJOH�BOE�EFTJHO�QSPDFTT��'&."�QPTU�EJTBTUFS�JOWFTUJHBUJPOT�IBWF�SFWFBMFE�NBOZ�JTTVFT� 
UIBU�OFFE�UP�CF�BEESFTTFE�JO�UIF�QMBOOJOH�PG�TVDI�DPNNVOJUZ�TBGF�SPPNT��.BOZ�PG�UIFTF�JTTVFT� 
BSF�BEESFTTFE�JO�UIF�TBNQMF�4BGF�3PPN�0QFSBUJPOT�1MBOT�JO�$IBQUFS���BOE�"QQFOEJY�$�GPS� 
DPNNVOJUZ�TBGF�SPPNT��5IF�GPMMPXJOH�BSF�BEEJUJPOBM�DPOTJEFSBUJPOT� 

O� "DDFTT�BOE�FOUSZ��$POGVTJPO�IBT�PDDVSSFE�EVSJOH�QBTU�UPSOBEP�FWFOUT�XIFO�SFTJEFOUT�
 
FWBDVBUFE�UIFJS�IPNFT�UP�HP�UP�B�DPNNVOJUZ�TIFMUFS�CVU�DPVME�OPU�HFU�JO��%VSJOH�UIF�
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.JEXFTU�UPSOBEPFT�PG�.BZ��������SFTJEFOUT�JO�B�8JDIJUB�DPNNVOJUZ�XFOU�UP�UIFJS� 
BTTJHOFE�TIFMUFS�POMZ�UP�àOE�JU�MPDLFE��&WFOUVBMMZ�UIF�TIFMUFS�XBT�PQFOFE�QSJPS�UP�UIF� 
FWFOU�CVU�IBE�UIFSF�CFFO�MFTT�XBSOJOH�UJNF�GPS�UIF�SFTJEFOUT�MPTT�PG�MJGF�DPVME�IBWF� 
PDDVSSFE��5IF�4BGF�3PPN�0QFSBUJPOT�1MBO�TIPVME�DMFBSMZ�TUBUF�XIP�JT�UP�PQFO�UIF�TBGF� 
SPPN�BOE�TIPVME�JEFOUJGZ�UIF�CBDLVQ�QFSTPOOFM�OFDFTTBSZ�UP�SFTQPOE�EVSJOH�FWFSZ� 
QPTTJCMF�FNFSHFODZ� 

O�	 4JHOBHF��4JHOBHF�JT�DSJUJDBM�GPS�VTFST�UP�CF�BCMF�UP�SFBEJMZ�àOE�BOE�FOUFS�UIF�TBGF�SPPN� 
FTQFDJBMMZ�XIFO�B�TBGF�SPPN�JT�MPDBUFE�JOTJEF�B�MBSHFS�CVJMEJOH��*O�BEEJUJPO�UP�EJSFDUJOH� 
VTFST�UP�UIF�TBGF�SPPN�TJHOT�DBO�BMTP�JEFOUJGZ�UIF�BSFB�UIF�TBGF�SPPN�JT�JOUFOEFE�UP� 
TFSWF��$POGVTJPO�BCPVU�XIP�NBZ�VTF�UIF�TBGF�SPPN�DPVME�SFTVMU�JO�PWFSDSPXEJOH�PS� 
XPSTF�QFPQMF�CFJOH�UVSOFE�BXBZ�GSPN�UIF�TBGF�SPPN��4JHOT�DBO�BMTP�JOGPSN�UIF�SFTJEFOUT� 
PG�UIF�OFJHICPSIPPE�TFSWFE�CZ�UIF�TBGF�SPPN� 
BCPVU�UIF�PDDVQBODZ�MJNJUBUJPOT�EVSJOH�BOZ� 
HJWFO�FWFOU��&YBNQMFT�PG�UPSOBEP�TBGF�SPPN� 
TJHOBHF�BSF�QSFTFOUFE�JO�$IBQUFS���BOE� 
UIF�/PSUI�$BSPMJOB�TBGF�SPPN�DBTF�TUVEZ�JO� 
"QQFOEJY�$��*U�TIPVME�CF�OPUFE�IPXFWFS� 
UIBU�TJHOBHF�JT�UIF�UPPM�PG�MBTU�SFTPSU�UP�EJSFDU� 
TBGF�SPPN�PDDVQBOUT��1PUFOUJBM�VTFST�JO� 
UIF�OFJHICPSIPPE�TIPVME�CF�JOGPSNFE�XFMM� 
JO�BEWBODF�PG�UIF�DPNNVOJUZ�T�FNFSHFODZ� 
QMBOT�BOE�TIPVME�CF�QSFQBSFE�UP�TFFL�SFGVHF� 
JO�UIFJS�QSF�BTTJHOFE�TBGF�SPPN�PS�CFTU� 
BWBJMBCMF�SFGVHF�TQBDF��$PNNVOJUJFT�BOE� 
OFJHICPSIPPET�UIBU�PQFSBUF�DPNNVOJUZ�TBGF� 
SPPNT�BSF�FODPVSBHFE�UP�DPOEVDU�SFHVMBS� 
FYFSDJTFT�JO�PSEFS�UP�UFTU�UIFJS�PQFSBUJPOBM� 
QSFQBSFEOFTT� 

ICC-500
 
CROSS-REFERENCE
 

5IF�*$$�����BEESFTTFT�TJHOBHF� 
SFRVJSFNFOUT�GPS�DPNNVOJUZ�TIFMUFST� 
JO�4FDUJPO������5IF�HVJEBODF�  
GPS�TJHOBHF�QSPWJEFE�IFSF�BOE� 
JO�$IBQUFS���JT�NFBOU�UP�NFFU�PS� 
FYDFFE�UIF�DSJUFSJB�TQFDJàFE�JO�UIF� 
*$$����� 

O�	 8BSOJOH�TJHOBMT��*U�JT�FYUSFNFMZ�JNQPSUBOU�UIBU�TBGF�SPPN�VTFST�LOPX�UIF�XBSOJOH�TJHOBM� 
UIBU�DBMMT�GPS�UIFN�UP�QSPDFFE�UP�UIF�TBGF�SPPN��5IF�PXOFST�PQFSBUPST�PG�TBGF�SPPNT� 
TIPVME�DPOEVDU�QVCMJD�JOGPSNBUJPO�FGGPSUT�	F�H��NBTT�NBJMJOHT�NFFUJOHT�áZFS�EJTUSJCVUJPO� 
BOE�BDUVBM�FYFSDJTFT
�UP�IFMQ�FOTVSF�UIBU�UIF�SFTJEFOUT�PG�UIF�OFJHICPSIPPE�TFSWFE�CZ�UIF� 
TBGF�SPPN�LOPX�UIF�NFBOJOH�PG�BOZ�XBSOJOH�TJHOBMT�UP�CF�VTFE� 

O�	 1BSLJOH��1BSLJOH�BU�DPNNVOJUZ�TBGF�SPPNT�DBO�CF�B�QSPCMFN�JG�OFJHICPSIPPE�SFTJEFOUT� 
XIP�BSF�FYQFDUFE�UP�XBML�ESJWF�UP�UIF�TBGF�SPPN�JOTUFBE��3FTJEFOUT�SFUVSOJOH�IPNF�GSPN� 
XPSL�NBZ�ESJWF�EJSFDUMZ�UP�UIF�TBGF�SPPN��1BSLJOH�QSPCMFNT�DBO�BEWFSTFMZ�BGGFDU�BDDFTT� 
UIFSFCZ�QSFWFOUJOH�PDDVQBOUT�GSPN�HFUUJOH�UP�UIF�TBGF�SPPN�CFGPSF�B�UPSOBEP�PS�IVSSJDBOF� 
TUSJLFT��5IF�TBNQMF�4BGF�3PPN�0QFSBUJPOT�1MBO�JO�"QQFOEJY�$�EJTDVTTFT�BQQSPBDIFT�UP� 
BEESFTTJOH�QBSLJOH�MJNJUBUJPOT�� 

O�	 1FUT��.BOZ�QFPQMF�EP�OPU�XBOU�UP�MFBWF�UIFJS�QFUT�EVSJOH�B�TUPSN��)PXFWFS�UPSOBEP� 
BOE�IVSSJDBOF�TBGF�SPPNT�BSF�UZQJDBMMZ�OPU�QSFQBSFE�UP�BDDPNNPEBUF�QFUT��5IF�QPMJDZ� 
SFHBSEJOH�QFUT�JO�B�DPNNVOJUZ�TBGF�SPPN�TIPVME�CF�DMFBSMZ�TUBUFE�JO�UIF�4BGF�3PPN� 
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0QFSBUJPOT�1MBO�CZ�UIF�")+�BOE�QPTUFE�UP�BWPJE�NJTVOEFSTUBOEJOHT�BOE�IPTUJMJUZ�XIFO� 
SFTJEFOUT�BSSJWF�BU�UIF�TBGF�SPPN��5IFSF�BSF�NBOZ�EJGGFSFOU�UZQFT�PG�QFUT�UIBU�QFPQMF� 
NBZ�XBOU�QSPUFDUFE�XJUI�B�TBGF�SPPN�JODMVEJOH�DBUT�EPHT�TOBLFT�BOE�PUIFS�SFQUJMFT� 
GFSSFUT�IPSTFT�CJSET�FUD��5IF�SFRVJSFNFOUT�GPS�UIFJS�DBSF�DBO�CF�WFSZ�EJGGFSFOU�TVDI�BT� 
TFQBSBUJPO�EJTUBODFT�GPPE�DMFBOJOH�BOE�TQBDF��*G�B�TBGF�SPPN�PXOFS�PQFSBUPS�PS�")+� 
DIPPTFT�UP�QSPWJEF�QSPUFDUFE�TQBDF�GPS�QFUT�PQFSBUJPOBM�QMBOT�TIPVME�CF�EFWFMPQFE�BOE� 
DPPSEJOBUFE�XJUI�EFTJHOFST�TP�UIFZ�DBO�BEESFTT�UIFTF�OFFET�	F�H��SFBEJMZ�DMFBOBCMF� 
BOJNBM�BSFBT�IBWJOH�ESBJOBHF�BOE�NBUFSJBMT�DBQBCMF�PG�CFJOH�XBTIFE�EPXO�BSFBT�GPS� 
RVBSBOUJOJOH�BOJNBMT�UIBU�NBZ�CF�TJDL�FUD�
�� 

O�	 .BYJNVN�SFDPNNFOEFE�PDDVQBODZ��*O�EFUFSNJOJOH�UIF�NBYJNVN�SFDPNNFOEFE� 
OVNCFS�PG�QFPQMF�XIP�XJMM�VTF�UIF�TBGF�SPPN�UIF�EFTJHO�QSPGFTTJPOBM�TIPVME�BTTVNF� 
UIBU�UIF�TBGF�SPPN�XJMM�CF�VTFE�BU�UIF�UJNF�PG�EBZ�XIFO�UIF�NBYJNVN�OVNCFS�PG� 
PDDVQBOUT�JT�FYQFDUFE��"�DPNNVOJUZ�NBZ� 
BMTP�XJTI�UP�DPOTJEFS�JODSFBTJOH�UIF�NBYJNVN� 
SFDPNNFOEFE�PDDVQBODZ�UP�BDDPNNPEBUF� 
BEEJUJPOBM�PDDVQBOUT�TVDI�BT�WJTJUPST�UP�UIF� 
DPNNVOJUZ�XIP�NBZ�CF�MPPLJOH�GPS�B�SFGVHF� 
EVSJOH�B�XJOE�FWFOU��)PXFWFS�BOZ�TBGF�SPPN� 
PXOFS�PQFSBUPS�PS�EFTJHOFS�TIPVME�SFRVFTU� 
GSPN�UIF�'&."�SFHJPOBM�PGàDF�UIF�NPTU�DVSSFOU� 
TBGF�SPPN�QPMJDZ�BEESFTTJOH�UIF�TBGF�SPPN� 
QPQVMBUJPO�JTTVF�TJODF�UIBU�NBZ�CF�EJGGFSFOU� 
GSPN�TBGF�SPPN�EFTJHO�SFRVJSFNFOUT�JO�UIJT� 
QVCMJDBUJPO��3FHBSEMFTT�PG�UIF�NFBOT�CZ�XIJDI� 
UIF�BQQSPQSJBUF�TBGF�SPPN�QPQVMBUJPO�IBT� 
CFFO�JEFOUJàFE�UIF�NBYJNVN�SFDPNNFOEFE� 
PDDVQBODZ�TIPVME�CF�QPTUFE�XJUIJO�UIF�TBGF� 
SPPN�BSFB� 

ICC-500
 
CROSS-REFERENCE
 

4BNQMF�DPNNVOJUZ�4BGF�3PPN� 
0QFSBUJPOT�1MBOT�BSF�QSFTFOUFE� 
JO�$IBQUFS���BOE�UIF�DBTF�TUVEZ�JO� 
"QQFOEJY�$� 

5.5 Community Safe Rooms at Public Facilities 
$PNNVOJUZ�TBGF�SPPNT�BU�QVCMJD�GBDJMJUJFT�BMTP�SFRVJSF�EFTJHOFST�UP�GPDVT�PO�JTTVFT�PUIFS�UIBO� 
TUSVDUVSBM�EFTJHO�SFRVJSFNFOUT�GPS�FYUSFNF�XJOET��4JNJMBS�UP�UIF�QSPDFTT�PG�QMBOOJOH�BOE�EFTJHO� 
PG�OFJHICPSIPPE�DPNNVOJUZ�TBGF�SPPNT�UIFTF�JTTVFT�TIPVME�BMTP�CF�BEESFTTFE�JO�B�EFTJHO� 
QSPHSBN�GPS�QVCMJD�TBGF�SPPNT�BOE�JO�UIF�4BGF�3PPN�0QFSBUJPOT�1MBO��*U�JT�PG�VUNPTU�JNQPSUBODF� 
UIBU�UIF�EFWFMPQNFOU�PG�UIF�EFTJHO�QSPHSBN�BOE�UIF�4BGF�3PPN�0QFSBUJPOT�1MBO�CF�DPPSEJOBUFE� 
GSPN�UIF�WFSZ�CFHJOOJOH�PG�UIF�QMBOOJOH�BOE�EFTJHO�QSPDFTT��4PNF�JTTVFT�UIBU�IBWF�BSJTFO�GSPN� 
QPTU�EJTBTUFS�JOWFTUJHBUJPOT�JODMVEF� 

O�	 1SPUFDUJOH�BEEJUJPOBM�BSFBT��*G�UIF�TBGF�SPPN�JT�BU�B�TQFDJBM�OFFET�GBDJMJUZ�TVDI�BT�B� 
OVSTJOH�IPNF�PS�IPTQJUBM�BEEJUJPOBM�BSFBT�XJUIJO�UIF�GBDJMJUZ�NBZ�OFFE�UP�CF�QSPUFDUFE�� 
5IFTF�JODMVEF�NFEJDBM�BOE�QIBSNBDFVUJDBM�TVQQMZ�TUPSBHF�BSFBT�BOE�JOUFOTJWF�DSJUJDBM� 
DBSF�BSFBT�UIBU�IPVTF�OPO�BNCVMBUPSZ�QBUJFOUT��"�TBGF�SPPN�TIPVME�BEESFTT�UIF�OFFET�PG� 
BMM�PG�JUT�VTFST� 
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O�	 4JHOBHF��4JHOBHF�JT�DSJUJDBM�GPS�VTFST�PG�QVCMJD�GBDJMJUJFT�UP�CF�BCMF�UP�SFBEJMZ�àOE�BOE� 
FOUFS�UIF�TBGF�SPPN��)PXFWFS�TJHOBHF�DBO�CF�DPOGVTJOH��'PS�FYBNQMF�UPSOBEP�TBGF� 
SPPNT�JO�TDIPPMT�JO�UIF�.JEXFTU�BSF�PGUFO�EFTJHOFE�GPS�VTF�POMZ�CZ�UIF�TDIPPM�QPQVMBUJPO� 
CVU�BHHSFTTJWF�TJHOBHF�PO�UIF�PVUTJEF�PG�UIF�TDIPPM�NBZ�DBVTF�TVSSPVOEJOH�SFTJEFOUT� 
UP�BTTVNF�UIBU�UIFZ�NBZ�VTF�UIF�TBGF�SPPN�BT�XFMM��5IJT�NBZ�DBVTF�PWFSDSPXEJOH� 
PS�XPSTF�QFPQMF�CFJOH�UVSOFE�BXBZ��4JNJMBS�QSPCMFNT�NBZ�PDDVS�BU�IPTQJUBMT�XIFSF� 
UIF�QVCMJD�NBZ�TFFL�SFGVHF�GSPN�B�UPSOBEP�PS�IVSSJDBOF��5IF�PXOFST�PQFSBUPST�PG�TBGF� 
SPPNT�JO�QVCMJD�VTF�GBDJMJUJFT�TVDI�BT�UIFTF�TIPVME�JOGPSN�BMM�VTFST�PG�UIF�GBDJMJUZ�BCPVU� 
UIF�PDDVQBODZ�MJNJUBUJPOT�PG�UIF�TBGF�SPPN�EVSJOH�BOZ�HJWFO�FWFOU��5IF�QPUFOUJBM�TBGF� 
SPPN�PDDVQBOUT�JO�UIF�GBDJMJUZ�TIPVME�CF�JOGPSNFE�XFMM�JO�BEWBODF�PG�UIF�DPNNVOJUZ�T� 
FNFSHFODZ�QMBOT�BOE�TIPVME�CF�QSFQBSFE�UP�TFFL�SFGVHF�JO�UIFJS�QSF�BTTJHOFE�TBGF� 
SPPN�PS�CFTU�BWBJMBCMF�TIFMUFS�TQBDF��&YBNQMFT�PG�UPSOBEP�TBGF�SPPN�TJHOBHF�NBZ�CF� 
GPVOE�JO�$IBQUFS���BOE�UIF�/PSUI�$BSPMJOB�TBGF�SPPN�DBTF�TUVEZ�JO�"QQFOEJY�$��8JUIPVU� 
QFSGPSNJOH�UIJT�DSJUJDBM�DPPSEJOBUJPO�UIF�TIFMUFS�XJMM�OPU�GVODUJPO�BT�XFMM�BT�JU�DPVME�BOE� 
JU�NBZ�CF�FYQFOTJWF�UP�NPEJGZ�ZFBST�BGUFS�UIF�JOJUJBM�DPOTUSVDUJPO�JG�VTF�SFRVJSFNFOUT� 
DIBOHF� 

O�	 8BSOJOH�TJHOBMT��*U�JT�FYUSFNFMZ�JNQPSUBOU�UIBU�TBGF�SPPN�VTFST�LOPX�UIF�XBSOJOH�TJHOBM� 
UIBU�DBMMT�GPS�UIFN�UP�QSPDFFE�UP�UIF�TBGF�SPPN��*O�TDIPPMT�XPSL�QMBDFT�BOE�IPTQJUBMT� 
TUPSN�SFGVHF�ESJMMT�BOE�àSF�ESJMMT�TIPVME�CF�DPOEVDUFE�UP�FOTVSF�UIBU�BMM�QFSTPOT�LOPX� 
XIFO�UP�TFFL�SFGVHF�JO�UIF�TBGF�SPPN�BOE�XIFO�UP�FWBDVBUF�UIF�CVJMEJOH�EVSJOH�B�àSF�PS� 
PUIFS�IB[BSE� 

O�	 1FUT��.BOZ�QFPQMF�EP�OPU�XBOU�UP�MFBWF�UIFJS�QFUT�EVSJOH�B�XJOE�TUPSN��5IF�TBNF� 
QSPCMFN�XBT�JEFOUJàFE�GPS�UIF�DPNNVOJUZ�TBGF�SPPNT�JO�OFJHICPSIPPET��5PSOBEP�BOE� 
IVSSJDBOF�TBGF�SPPNT�BSF�UZQJDBMMZ�OPU�QSFQBSFE�UP�BDDPNNPEBUF�QFUT��5IF�QPMJDZ� 
SFHBSEJOH�QFUT�JO�B�QVCMJD�GBDJMJUZ�TBGF�SPPN�TIPVME�CF�DMFBSMZ�TUBUFE�JO�UIF�4BGF�3PPN� 
0QFSBUJPOT�1MBO�BOE�QPTUFE�UP�BWPJE� 
NJTVOEFSTUBOEJOHT�BOE�IPTUJMJUZ�XIFO� 
SFTJEFOUT�BSSJWF�BU�UIF�TBGF�SPPN� 

O�	 0GG�IPVST�TBGF�SPPN�FYQFDUBUJPOT��*U�JT� 
JNQPSUBOU�GPS�TBGF�SPPN�PXOFST�BOE�PQFSBUPST� 
UP�DMFBSMZ�JOEJDBUF�UP�UIF�QPUFOUJBM�TBGF�SPPN� 
VTFST�XIFO�UIF�GBDJMJUZ�XJMM�CF�PQFO��'PS� 
FYBNQMF�XJMM�UIF�TBGF�SPPN�BU�B�TDIPPM�CF� 
BDDFTTJCMF�BGUFS�UIF�SFHVMBS�TDIPPM�IPVST � 
"U�QMBDFT�PG�CVTJOFTT�XJMM�UIF�TBGF�SPPN� 
CF�BDDFTTJCMF�BGUFS�OPSNBM�XPSL�IPVST �"U� 
IPTQJUBMT�DBO�FNQMPZFFT�CSJOH�UIFJS�GBNJMJFT� 
UP�UIF�IPTQJUBM�TBGF�SPPN �5IFTF�UZQFT�PG� 
RVFTUJPOT�TIPVME�CF�BOUJDJQBUFE�JO�UIF�EFTJHO� 
BOE�PQFSBUJPOBM�QMBOOJOH�GPS�B�DPNNVOJUZ�TBGF� 
SPPN� 

ICC-500
 
CROSS-REFERENCE
 

"EEJUJPOBM�IVNBO�GBDUPST�DSJUFSJB� 
BSF�QSFTFOUFE�JO�$IBQUFS����*O� 
BEE J U JPO  �  TBNQMF �  DPNNVOJ UZ�  
4BGF�3PPN�0QFSBU JPOT�1MBOT�  
BSF�QSFTFOUFE�JO�$IBQUFS���BOE�� 
"QQFOEJY�$� 
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5.6 Safe Room Site Selection 
4BGF�SPPNT�CZ�UIFJS�WFSZ�GVODUJPO�BSF�FYDFQUJPOBMMZ�TJUF�TQFDJàD�GBDJMJUJFT�	J�F��UIFJS�FGGFDUJWFOFTT� 
JT�EFQFOEFOU�PO�UIFJS�MPDBUJPO
��4BGF�SPPNT�NVTU�CF�MPDBUFE�JO�UIF�DMPTFTU�QSPYJNJUZ�UP�UIFJS� 
QPUFOUJBM�VTFST�m�UIF�QPQVMBUJPO�BU�SJTL�GSPN�FYUSFNF�XJOE�IB[BSET��*O�BEEJUJPO�UP�UIF�GVODUJPOBM� 
GBDUPST�UIF�MPDBUJPO�PG�UIF�TBGF�SPPN�JT�EFUFSNJOFE�CZ�PUIFS�DPOTJEFSBUJPOT�TVDI�BT�TBGFUZ� 
BDDFTTJCJMJUZ�BOE�B�XIPMF�TFSJFT�PG�FOWJSPONFOUBM�GBDUPST��5IJT�TFDUJPO�FYBNJOFT�UIF�NPTU� 
JNQPSUBOU�GBDUPST�UIBU�EFUFSNJOF�UIF�MPDBUJPO�PG�UIF�TBGF�SPPN� 

5.6.1 Site Function and Use Considerations 
$PNNVOJUZ�TBGF�SPPNT�NBZ�CF�EFTJHOFE�BOE�DPOTUSVDUFE�UP�TFSWF�B�TJOHMF�QSPQFSUZ�PS�GBDJMJUZ� 
TVDI�BT�B�TDIPPM�PS�IPTQJUBM�DBNQVT�PS�B�NBOVGBDUVSFE�IPVTJOH�QBSL�PS�BT�USVF�DPNNVOJUZ� 
PSJFOUFE�QVCMJD�GBDJMJUJFT�UP�TFSWF�NVMUJQMF�QSPQFSUJFT�TVDI�BT�B�OFJHICPSIPPE�� 

5IF�TJUF�TFMFDUJPO�DSJUFSJB�UIBU�QFSUBJO�UP�UIF�GVODUJPOBMJUZ�PG�B�TBGF�SPPN�BSF�DMPTFMZ�BTTPDJBUFE� 
XJUI�UIF�SJTL�BTTFTTNFOU�DSJUFSJB�NFOUJPOFE�JO�$IBQUFS����5IFZ�JODMVEF�BNPOH�PUIFST�UIF� 
TJ[F�BOE�UIF�HFPHSBQIJD�EJTUSJCVUJPO�PG�UIF�QPQVMBUJPO�BU�SJTL�BOE�UIF�SFMBUJWF�WVMOFSBCJMJUZ�PG� 
UIBU�QPQVMBUJPO�CPUI�XJUI�SFTQFDU�UP�UIF�QIZTJDBM�WVMOFSBCJMJUZ�PG�UIF�CVJMEJOHT�UIFZ�OPSNBMMZ� 
PDDVQZ�BOE�UP�UIFJS�PXO�BCJMJUZ�UP�SFBDI�UIF�TBGF�SPPN�JO�B�UJNFMZ�NBOOFS�EVSJOH�BO�FNFSHFODZ�� 
&YBNQMFT�GPS�UIF�MBUUFS�JODMVEF�QVCMJD�GBDJMJUJFT�MJLF�IPTQJUBMT�BTTJTUFE�MJWJOH�GBDJMJUJFT�BOE�TQFDJBM� 
OFFET�DFOUFST�BT�XFMM�BT�TDIPPMT�BOE�DIJME�DBSF�DFOUFST�UIBU�IPVTF�MBSHF�QPQVMBUJPOT�UIBU� 
NBZ�OPU�CF�BCMF�UP�SFBDI�B�SFNPUF�TBGF�SPPN�RVJDLMZ�FOPVHI��5IBU�JT�XIZ�TVDI�GBDJMJUJFT�BSF� 
DPNNPOMZ�TFSWFE�CZ�TBGF�SPPNT�UIBU�BSF�JOTJEF�UIF�GBDJMJUZ�PS�BSF�BUUBDIFE�UP�JU�XIJDI�NJOJNJ[FT� 
UIF�FWBDVBUJPO�QSPCMFNT��8IFO�UIF�QIZTJDBM�WVMOFSBCJMJUZ�PG�UIF�CVJMEJOHT�JT�DPOTJEFSFE�SFTJEFOUT� 
PG�NBOVGBDUVSFE�IPVTJOH�QBSLT�NVTU�CF�SFHBSEFE�BT�IJHIMZ�WVMOFSBCMF�CFDBVTF�PG�UIF�GSFRVFOU� 
GBJMVSFT�PG�UIFTF�TUSVDUVSFT�EVSJOH�XJOE�TUPSNT��/FJHICPSIPPET�XJUI�QSFEPNJOBOUMZ�PMEFS�IPNFT� 
FJUIFS�XPPE�GSBNF�PS�VOSFJOGPSDFE�NBTPOSZ�BSF�BMTP�FYUSFNFMZ�WVMOFSBCMF�UP�FYUSFNF�XJOET� 

5.6.2 Site Safety and Accessibility Considerations 
5IF�TBGFUZ�PG�UIF�TJUF�JT�FWBMVBUFE�PO�UIF�CBTJT�PG�JUT�FYQPTVSF�UP�BOZ�LJOE�PG�IB[BSE��4JUFT� 
FYQPTFE�UP�áPPEJOH�BSF�OPU�TVJUBCMF�GPS�TBGF�SPPNT�OPU�POMZ�CFDBVTF�PG�UIF�EBOHFST�áPPEJOH� 
NBZ�QPTF�GPS�UIF�PDDVQBOUT�CVU�BMTP�CFDBVTF�áPPEJOH�DBO�JTPMBUF�UIF�GBDJMJUZ�BOE�JUT�PDDVQBOUT� 
PS�NBLF�JU�JOBDDFTTJCMF�JO�BO�FNFSHFODZ��0UIFS�IB[BSET�UIBU�NVTU�CF�DPOTJEFSFE�BSF�TFJTNJD� 
IB[BSET�MBOETMJEFT�BOE�àSFT�	FTQFDJBMMZ�UIF�FYQPTVSF�PG�UIF�TJUF�UP�XJMEàSF�IB[BSET
�� 

5IF�BDDFTTJCJMJUZ�PG�UIF�TJUF�JT�EJSFDUMZ�SFMBUFE�UP�TBGF�SPPN�TFSWJDF�BSFB�BOE�UIF�QSPYJNJUZ�PG�UIF� 
QPUFOUJBM�VTFST��"MM�TBGF�SPPN�PXOFST�PQFSBUPST�PS�EFTJHOFST�TIPVME�SFRVFTU�GSPN�UIF�'&."� 
SFHJPOBM�PGàDF�UIF�NPTU�DVSSFOU�TBGF�SPPN�QPMJDZ�BEESFTTJOH�UIF�TBGF�SPPN�QPQVMBUJPO�JTTVF�UP� 
WFSJGZ�UIF�NPTU�VQ�UP�EBUF�TBGF�SPPN�SFRVJSFNFOUT�SFHBSEJOH�UIF�NBYJNVN�USBWFM�UJNF�EJTUBODF� 
BMMPXFE��5IF�QPUFOUJBM�VTFST�TIPVME�CF�BCMF�UP�SFBDI�UIF�TBGF�SPPN�XJUIJO�UIF�SFRVJSFE�UJNF� 
QFSJPE�VTJOH�B�EFTJHOBUFE�QFEFTUSJBO�QBUIXBZ��5IJT�QBUIXBZ�TIPVME�OPU�IBWF�SFTUSJDUJPOT� 
PS�PCTUSVDUJPOT�TVDI�BT�NVMUJ�MBOF�IJHIXBZT�SBJMSPBE�USBDLT�CSJEHFT�PS�TJNJMBS�GBDJMJUJFT�BOE� 
UPQPHSBQIJD�GFBUVSFT� 
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5.6.3 Other Criteria to Consider 
&OWJSPONFOUBM�BOE�IJTUPSJD�QSFTFSWBUJPO�FDPOPNJD�[POJOH�BOE�PUIFS�BENJOJTUSBUJWF�GBDUPST�NBZ� 
BMTP�QMBZ�BO�JNQPSUBOU�QBSU�JO�TJUF�TFMFDUJPO�BOE�TIPVME�CF�DPOTJEFSFE�GSPN�UIF�WFSZ�TUBSU�PG�UIF� 
QSPDFTT�� 

5.7 Locating Safe Rooms on Building Sites 
5IF�MPDBUJPO�PG�B�TBGF�SPPN�PO�B�CVJMEJOH�TJUF�JT�BO�JNQPSUBOU�QBSU�PG�UIF�EFTJHO�QSPDFTT�GPS�BOZ� 
TBGF�SPPN��5IF�TBGF�SPPN�TIPVME�CF�MPDBUFE�TVDI�UIBU�BMM�QFSTPOT�EFTJHOBUFE�UP�UBLF�SFGVHF�NBZ� 
SFBDI�UIF�TBGF�SPPN�XJUI�NJOJNBM�USBWFM�UJNF��UIJT�JT�PG�QBSUJDVMBS�JNQPSUBODF�GPS�UPSOBEP�TBGF� 
SPPNT��4BGF�SPPNT�MPDBUFE�BU�POF�FOE�PG�B�CVJMEJOH�PS�POF�FOE�PG�B�DPNNVOJUZ�PGàDF�DPNQMFY� 
PS�TDIPPM�NBZ�CF�EJGàDVMU�GPS�TPNF�VTFST�BU�B�TJUF�UP�SFBDI�JO�B�UJNFMZ�GBTIJPO��3PVUFT�UP�UIF�TBGF� 
SPPN�TIPVME�CF�FBTJMZ�BDDFTTJCMF�BOE�XFMM�NBSLFE�� 

4BGF�SPPNT�TIPVME�CF�MPDBUFE�PVUTJEF�BSFBT�LOPXO�UP�CF�áPPE�QSPOF�JODMVEJOH�BSFBT�XJUIJO� 
UIF�����ZFBS�áPPEQMBJO�BOE�TVTDFQUJCMF�UP�TUPSN�TVSHF�JOVOEBUJPO�BT�EFàOFE�JO�$IBQUFS����4BGF� 
SPPNT�JO�áPPE�QSPOF�BSFBT�XJMM�CF�TVTDFQUJCMF�UP� 
EBNBHF�GSPN�IZESPTUBUJD�BOE�IZESPEZOBNJD�GPSDFT� 
BTTPDJBUFE�XJUI�SJTJOH�áPPEXBUFST��%BNBHF�NBZ� 
BMTP�CF�DBVTFE�CZ�EFCSJT�áPBUJOH�JO�UIF�XBUFS��.PTU� 
JNQPSUBOUMZ�áPPEJOH�PG�PDDVQJFE�TBGF�SPPNT�NBZ�XFMM� 
SFTVMU�JO�JOKVSJFT�PS�EFBUIT��'VSUIFSNPSF�TBGF�SPPNT� 
MPDBUFE�JO�4QFDJBM�'MPPE�)B[BSE�"SFBT�	4')"T
�XJUI� 
áPPE�EFQUIT�PG���GFFU�BOE�IJHIFS�PS�XJUIJO�UIF����� 
ZFBS�áPPEQMBJO�NBZ�CFDPNF�JTPMBUFE�JG�BDDFTT�SPVUFT� 
BSF�áPPEFE��"T�B�SFTVMU�FNFSHFODZ�TFSWJDFT�XPVME� 
OPU�CF�BWBJMBCMF�JG�TPNF�TBGF�SPPN�PDDVQBOUT�BSF� 
JOKVSFE� 

WARNING 
4BGF�SPPNT�TIPVME�CF�MPDBUFE�PVUTJEF� 
LOPXO�GMPPE�QSPOF�BSFBT�JODMVEJOH� 
UIF�����ZFBS�GMPPEQMBJO�BOE�BXBZ� 
GSPN�BOZ�QPUFOUJBM� MBSHF�EFCSJT�  
TPVSDFT� 

8IFO�QPTTJCMF�UIF�TBGF�SPPN�TIPVME�CF�MPDBUFE�BXBZ�GSPN�MBSHF�PCKFDUT�BOE�NVMUJ�TUPSZ� 
CVJMEJOHT��-JHIU�UPXFST�BOUFOOBT�TBUFMMJUF�EJTIFT�BOE�SPPG�NPVOUFE�NFDIBOJDBM�FRVJQNFOU� 
DPVME�UPQQMF�PS�CFDPNF�BJSCPSOF�EVSJOH�UPSOBEPFT�PS�IVSSJDBOFT��.VMUJ�TUPSZ�CVJMEJOHT�BEKBDFOU� 
UP�B�TBGF�SPPN�DPVME�CF�EBNBHFE�PS�DPVME�GBJM�TUSVDUVSBMMZ�EVSJOH�UPSOBEPFT�BOE�IVSSJDBOFT�BOE� 
NBZ�EBNBHF�UIF�TBGF�SPPN�CZ�DPMMBQTJOH�POUP�JU�PS�FYQPTJOH�JU�UP�MBSHF�EFCSJT�JNQBDU��5IF�JNQBDU� 
GPSDFT�BTTPDJBUFE�XJUI�UIFTF�PCKFDUT�BSF�XFMM�PVUTJEF�UIF�EFTJHO�QBSBNFUFST�PG�BOZ�CVJMEJOH�DPEF�� 
0OMZ�MJNJUFE�EFCSJT�JNQBDU�UFTUJOH�XBT�QFSGPSNFE�JO�UIF�QSFQBSBUJPO�PG�UIJT�QVCMJDBUJPO�BOE�JT� 
EJTDVTTFE�JO�$IBQUFS��� 

&YBNQMFT�PG�JNQSPQFS�BOE�QSPQFS�MPDBUJPOT�PG�UPSOBEP�PS�IVSSJDBOF�TBGF�SPPNT�PO�SFTJEFOUJBM� 
TJUFT�BSF�QSFTFOUFE�JO�'JHVSFT�����BOE������'JHVSF�����JT�BO�FYBNQMF�PG�B�DPNNVOJUZ�UIBU�IBT� 
TFWFSBM�SFTJEFOUJBM�BOE�DPNNVOJUZ�TBGF�SPPNT��5IF�àHVSF�TIPXT�XIJDI�TBGF�SPPNT�BSF�QSPQFSMZ� 
TJUFE�XJUI�SFTQFDU�UP�UIF�NBQQFE�áPPE�IB[BSET��'JHVSF�����TIPXT�B�TFSJFT�PG�CVJMEJOH�TFDUJPO� 
EFUBJMT�JMMVTUSBUJOH�FMFWBUJPO�DSJUFSJB�GPS�UIF�EJGGFSFOU�TBGF�SPPNT�BT�B�GVODUJPO�PG�UIFJS�MPDBUJPO�JO� 
EJGGFSFOU�BSFBT�PG�áPPE�SJTL� 
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Community Safe Room (CSR) Location 
Residential Safe Room (RSR) Location 

Acceptable 
Unacceptable 

Figure 5-2.   Illustration of properly and improperly sited community and residential safe rooms in a coastal 
environment. 
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Figure 5-3a.   Elevation details for sample community safe rooms presented in Figure 5-2. 
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Figure 5-3b.    Elevation details for sample residential safe rooms presented in Figure 5-2.
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6 Commentary on Load  
 Determination and 

Structural Design Criteria 
5IJT�DIBQUFS�QSPWJEFT�B�EJTDVTTJPO�PG�UIF�UFDIOJDBM� 
BOE�EFTJHO�DSJUFSJB�JOGPSNBUJPO�QSFTFOUFE�JO�$IBQUFS� 
���5IF�JOUFOU�PG�UIJT�DIBQUFS�JT�UP�QSFTFOU�DPNNFOUBSZ� 
BOE�CBDLHSPVOE�JOGPSNBUJPO�PO�UIF�iIPX�BOE�XIZu� 
PG�UIF�EFTJHO�DSJUFSJB�JODMVEJOH�XIFSF�BQQSPQSJBUF� 
UIF�EJTDVTTJPO�PG�IPX�UIF�DSJUFSJB�QSFTFOUFE�JO�UIJT� CROSS-REFERENCE 
QVCMJDBUJPO�EJGGFS�GSPN�UIF�OFX�*$$�����4UPSN�4IFMUFS� 
4UBOEBSE��$PNNFOUBSZ�SFMBUFE�UP�QFSGPSNBODF�DSJUFSJB� 4FF�$IBQUFS����GPS�B�MJTU�PG�UIF� 
GPS�EFCSJT�JNQBDU�JT�QSFTFOUFE�JO�$IBQUFS����5IF� '&."�QVCM JDBU JPOT�BOE�PUIFS�  
EFTJHO�DSJUFSJB�QSFTFOUFE�JO�UIJT�DIBQUFS�BSF�CBTFE� SFGFSFODF�EPDVNFOUT�DJUFE�IFSF� 
PO�UIF�CFTU�JOGPSNBUJPO�BWBJMBCMF�BU�UIF�UJNF�UIJT� 
EPDVNFOU�XBT�QVCMJTIFE�� 

6.1 Commentary on the General Approach 
$POTJEFSBCMF�BOE�TJHOJàDBOU�EFWFMPQNFOU�PG�TBGF�SPPN�EFTJHO�DSJUFSJB�BOE�TUBOEBSET�IBT�UBLFO� 
QMBDF�TJODF�UIF�PSJHJOBM�'&."�����XBT�àSTU�QVCMJTIFE�JO�+VMZ�������4FWFSBM�FYUSFNF�XJOE� 
FWFOUT�IBWF�UFTUFE�CVJMEJOHT�TQFDJàDBMMZ�EFTJHOFE�BOE�VTFE�BT�TBGF�SPPNT��5IJT�IBT�QSPWJEFE� 
BO�PQQPSUVOJUZ�UP�BTTFTT�UIF�QFSGPSNBODF�PG�UIFTF�CVJMEJOHT�JO�FYUSFNF�FWFOUT�BOE�FWBMVBUF� 
UIF�DSJUFSJB�BOE�TUBOEBSET�VTFE�JO�UIFJS�EFTJHO��"EEJUJPOBMMZ�UFTUJOH�MBCPSBUPSJFT�BOE�VOJWFSTJUJFT� 
IBWF�CFFO�FWBMVBUJOH�UIF�BDDFQUBCJMJUZ�PG�CVJMEJOH�FOWFMPQF�DPNQPOFOUT�TVDI�BT�XBMM�BOE�SPPG� 
BTTFNCMJFT�XJOEPX�BOE�EPPS�VOJUT�BOE�HMB[JOH�TZTUFNT�GPS�CPUI�XJOE�QSFTTVSF�BOE�EFCSJT� 
JNQBDU�SFTJTUBODF�EFTJHO�DSJUFSJB��4JODF�'&."�����àSTU�BQQFBSFE�TUPSN�TIFMUFST�IBWF�CFDPNF� 
B�NBOVGBDUVSFE�DPNNPEJUZ�XJUI�JOTUBMMBUJPOT�PDDVSSJOH�JO�NBOZ�NBSLFUT�FTQFDJBMMZ�UIPTF�XIFSF� 
UPSOBEPFT�BSF�B�GSFRVFOU�UISFBU��"MM�PG�UIJT�IBT�DPOTJEFSBCMZ�FYUFOEFE�PVS�LOPXMFEHF�BOE� 
FYQFSJFODF�JO�TBGF�SPPN�EFTJHO�� 

.VDI�PG�UIJT�LOPXMFEHF�IBT�GPVOE�FYQSFTTJPO�JO�OFX�CVJMEJOH�DPEFT�BOE�TUBOEBSET�FTQFDJBMMZ� 
UIF�*$$�����TUPSN�TIFMUFS�TUBOEBSE��)PXFWFS�GPMMPXJOH�UIF�EFTJHO�SFRVJSFNFOUT�PG�UIF�*$$� 
����UIF�*#$�UIF�*3$�PS�"4$&������BMPOF�NJHIU�OPU�TBUJTGZ�UIF�TBGF�SPPN�EFTJHO�SFRVJSFNFOUT� 
UIBU�'&."�IBT�FTUBCMJTIFE��5BCMF�����JO�$IBQUFS���JT�JOUFOEFE�UP�QSPWJEF�B�SPBENBQ�UP�UIF� 
BQQSPQSJBUF�VTF�PG�UIF�TUBOEBSET�PS�EFTJHO�HVJEBODF�EPDVNFOUT�TP�VTFST�PG�UIFTF�TUBOEBSET� 
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DBO�CF�BTTVSFE�UIBU�EFQFOEJOH�PO�UIF�VMUJNBUF�VTF�BOE�DPNQMFUJPO�TUSBUFHZ�DIPTFO�GPS�B�TBGF� 
SPPN�QSPKFDU�UIF�BQQSPQSJBUF�HVJEBODF�IBT�CFFO�GPMMPXFE��'PMMPXJOH�'&."�TBGF�SPPN�DSJUFSJB�XJMM� 
QSPWJEF�iOFBS�BCTPMVUF�QSPUFDUJPOu�GPS�JOEJWJEVBMT�TFFLJOH�TBGFUZ�GSPN�B�UPSOBEP�PS�IVSSJDBOF��5IJT� 
MFWFM�PG�QSPUFDUJPO�BT�EFàOFE�JO�$IBQUFS���JT�NFBOU�UP�QSPUFDU�TBGF�SPPN�PDDVQBOUT�GSPN�JOKVSZ� 
PS�EFBUI�EVSJOH�BO�FYUSFNF�XJOE�FWFOU� 

6.1.1 Design Wind Speeds 
5IF�EFWFMPQNFOU�PG�EFTJHO�XJOE�TQFFET�VTFE�JO�"4$&������JT�EJTDVTTFE�JO�UIF�DPNNFOUBSZ� 
PG�"4$&������4FDUJPO�$�������"O�FYDFSQU�GSPN�UIBU�DPNNFOUBSZ�BCPVU�UIF�VTF�PG�CBTJD�XJOE� 
TQFFET�TIPXO�JO�'JHVSF�����PG�UIBU�TUBOEBSE�TUBUFT� 

5IF�EFTJHO�MFWFM�TQFFE�NBQ�IBT�TFWFSBM�BEWBOUBHFT��'JSTU�B�EFTJHO�VTJOH�UIF�NBQ� 
SFTVMUT�JO�BO�VMUJNBUF�MPBE�	MPBET�JOEVDJOH�UIF�EFTJHO�TUSFOHUI�BGUFS�VTF�PG�UIF�MPBE� 
GBDUPS
�UIBU�IBT�B�NPSF�VOJGPSN�SJTL�GPS�CVJMEJOHT�UIBO�PDDVSSFE�XJUI�FBSMJFS�WFSTJPOT�PG� 
UIF�NBQ��4FDPOE�UIFSF�JT�OP�OFFE�GPS�B�EFTJHOFS�UP�VTF�BOE�JOUFSQPMBUF�B�IVSSJDBOF� 
DPBTU�JNQPSUBODF�GBDUPS��*U�JT�OPU�MJLFMZ�UIBU�UIF�����ZS�FWFOU�JT�UIF�BDUVBM�TQFFE�BU�XIJDI� 
FOHJOFFSFE�TUSVDUVSFT�BSF�FYQFDUFE�UP�GBJM�EVF�UP�SFTJTUBODF�GBDUPST�JO�NBUFSJBMT�EVF�UP� 
DPOTFSWBUJWF�EFTJHO�QSPDFEVSFT�UIBU�EP�OPU�BMXBZT�BOBMZ[F�BMM�MPBE�DBQBDJUZ�BOE�EVF�UP� 
B�MBDL�PG�B�QSFDJTF�EFGJOJUJPO�PG�iGBJMVSF�u 

5IF�XJOE�TQFFE�NBQ�PG�'JH������QSFTFOUT�CBTJD�XJOE�TQFFET�GPS�UIF�DPOUJHVPVT� 
6OJUFE�4UBUFT�"MBTLB�BOE�PUIFS�TFMFDUFE�MPDBUJPOT��5IF�XJOE�TQFFET�DPSSFTQPOE� 
UP���T�HVTU�TQFFET�BU����GU�	���N
�BCPWF�HSPVOE�GPS�FYQPTVSF�DBUFHPSZ�$��#FDBVTF� 
UIF�/BUJPOBM�8FBUIFS�4FSWJDF�	/84
�IBT�QIBTFE�PVU�UIF�NFBTVSFNFOU�PG�GBTUFTU� 
NJMF�XJOE�TQFFET�UIF�CBTJD�XJOE�TQFFE�IBT�CFFO�SFEFGJOFE�BT�UIF�QFBL�HVTU�UIBU� 
JT�SFDPSEFE�BOE�BSDIJWFE�GPS�NPTU�/84�TUBUJPOT��(JWFO�UIF�SFTQPOTF�DIBSBDUFSJTUJDT� 
PG�UIF�JOTUSVNFOUBUJPO�VTFE�UIF�QFBL�HVTU�JT�BTTPDJBUFE�XJUI�BO�BWFSBHJOH�UJNF�PG� 
BQQSPYJNBUFMZ���T��#FDBVTF�UIF�XJOE�TQFFET�PG�'JH������SFGMFDU�DPOEJUJPOT�BU�BJSQPSUT� 
BOE�TJNJMBS�PQFO�DPVOUSZ�FYQPTVSFT�UIFZ�EP�OPU�BDDPVOU�GPS�UIF�FGGFDUT�PG�TJHOJGJDBOU� 
UPQPHSBQIJD�GFBUVSFT�TVDI�BT�UIPTF�EFTDSJCFE�JO�4FDUJPO��������/PUF�UIBU�UIF�XJOE� 
TQFFET�TIPXO�JO�'JH������BSF�OPU�SFQSFTFOUBUJWF�PG�TQFFET�BU�XIJDI�VMUJNBUF�MJNJU�TUBUFT� 
BSF�FYQFDUFE�UP�PDDVS��"MMPXBCMF�TUSFTTFT�PS�MPBE�GBDUPST�VTFE�JO�UIF�EFTJHO�FRVBUJPO	T
� 
MFBE�UP�TUSVDUVSBM�SFTJTUBODFT�BOE�DPSSFTQPOEJOH�XJOE�MPBET�BOE�TQFFET�UIBU�BSF� 
TVCTUBOUJBMMZ�IJHIFS�UIBO�UIF�TQFFET�TIPXO�JO�'JH������ 

6OUJM�NPSF�SFTFBSDI�PO�UIF�HVTU�TUSVDUVSF�PG�UPSOBEPFT�JT�DPOEVDUFE�XJOE�FOHJOFFST�NVTU�VTF� 
UIF�TBNF�"4$&������QSPWJTJPOT�UP�DBMDVMBUF�XJOE�QSFTTVSFT�GSPN�UPSOBEP�JOEVDFE�XJOET�BT� 
UIFZ�EP�GPS�PUIFS�UZQFT�PG�FYUSFNF�XJOET�CVU�XJUI�UIF�NPEJàDBUJPOT�QSPWJEFE�JO�UIJT�NBOVBM�PS� 
UIF�*$$������*U�JT�JNQFSBUJWF�UIBU�FOHJOFFST�FYFSDJTF�HPPE�KVEHNFOU�JO�UIF�EFTJHO�PG�B�CVJMEJOH� 
UP�SFTJTU�UPSOBEPFT�BOE�IVSSJDBOFT�TP�UIBU�BDUVBM�CVJMEJOH�QFSGPSNBODF�GBMMT�XJUIJO�FYQFDUFE�PS� 
EFTJSFE�SBOHFT��*U�JT�JNQPSUBOU�UP�OPUF�UIBU�PUIFS�FGGFDUT�TVDI�BT�EFCSJT�JNQBDU�NBZ�DPOUSPM�UIF� 
EFTJHO�PG�BO�FMFNFOU�SBUIFS�UIBO�UIF�EJSFDU�XJOE�QSFTTVSF� 
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5IF�EFTJHO�NFUIPEPMPHZ�QSFTFOUFE�JO�UIJT�QVCMJDBUJPO�JT�CBTFE�PO�UIF�XJOE�MPBE�QSPWJTJPOT�PG� 
"4$&��������.FUIPE���NPEJàFE�POMZ�UP�UIF�FYUFOU�UIBU�UIF�WBMVFT�PG�TPNF�GBDUPST�IBWF�CFFO� 
TQFDJàDBMMZ�SFDPNNFOEFE�CFDBVTF�PG�UIF�FYUSFNF�OBUVSF�PG�UPSOBEP�BOE�IVSSJDBOF�XJOET��*G�UIF� 
WBMVFT�PG�BMM�DPFGàDJFOUT�BOE�GBDUPST�VTFE�JO�EFUFSNJOJOH�XJOE�QSFTTVSFT�BSF�TFMFDUFE�CZ�UIF�VTFS� 
UIF�SFTVMUT�XPVME�MJLFMZ�CF�PWFSMZ�DPOTFSWBUJWF�BOE�OPU�SFQSFTFOUBUJWF�PG�UIF�FYQFDUFE�CVJMEJOH� 
CFIBWJPS�EVSJOH�BO�VMUJNBUF�MFWFM�FWFOU�	FYUSFNF�XJOE�FWFOU
� 

6.1.2 Design Wind Speeds for Tornado Safe Rooms 
)JTUPSJDBM�EBUB�XFSF�UIF�LFZ�UPPM�VTFE�UP�FTUBCMJTI�XJOE�TQFFET�BOE�[POFT�BTTPDJBUFE�XJUI�BSFBT� 
TVTDFQUJCMF�UP�UPSOBEP�PDDVSSFODF��5IF�4UPSN�1SFEJDUJPO�$FOUFS� 41$
�BSDIJWFT�XFSF�TFBSDIFE� 
GPS�EBUB�PO�IJTUPSJDBM�UPSOBEPFT�JODMVEJOH�UIF�UJNF�MPDBUJPO�BOE�QBUI�PG�UPSOBEP�PDDVSSFODF�BOE� 
UIF�JOUFOTJUZ�PG�UIF�UPSOBEP� 

5IF�/BUJPOBM�8FBUIFS�4FSWJDF�BTTJHOT�BO�JOUFOTJUZ�'�TDBMF�NFBTVSFNFOU�UP�FBDI�UPSOBEP� 
PDDVSSFODF��5IF�'�4DBMF�XBT�EFWFMPQFE�CZ�%S��5�5��'VKJUB�JO������	'VKJUB�����
��5IF�JOUFOTJUZ� 
'�4DBMF�JT�CBTFE�PO�UIF�BQQFBSBODF�PG�EBNBHF�UP�CVJMEJOHT�BOE�PUIFS�TUSVDUVSFT��%S��'VKJUB� 
BTTJHOFE�B�XJOE�TQFFE�SBOHF�UP�FBDI�'�4DBMF�MFWFM�PG�EBNBHF�BOE�EFUFSNJOFE�UIBU�UIF�SBOHFT� 
SFQSFTFOU�UIF�GBTUFTU���NJMF�XJOE�TQFFET��"�NPEJàFE�WFSTJPO�PG�UIF�'�4DBMF�XBT�EFWFMPQFE�CZ� 
5FYBT�5FDI�6OJWFSTJUZ�BOE�B�QBOFM�PG�XJOE�FOHJOFFSJOH�FYQFSUT�JO�������5IJT�NPEJàFE�WFSTJPO� 
DBMMFE�UIF�&OIBODFE�'VKJUB�	&'
�4DBMF�XBT�TIPXO�JO�5BCMF�����BMPOH�XJUI�UIF�PSJHJOBM�'�4DBMF�� 
5IF�XJOE�TQFFE�SBOHFT�BTTPDJBUFE�XJUI�CPUI�TDBMFT�BSF�CBTFE�PO�TVCKFDUJWF�FWBMVBUJPO�PG� 
UPSOBEP�EBNBHF�UIBU�JT�VTFE�UP�BTTPDJBUF�UPSOBEP�JOUFOTJUZ�BOE�FTUJNBUFE�XJOE�TQFFET�XJUI� 
PCTFSWFE�EBNBHF��5IF�OFX�&'�4DBMF�XIJDI�XBT�JNQMFNFOUFE�GPS�VTF�JO�'FCSVBSZ������IBT� 
SFàOFE�EBNBHF�FWBMVBUJPO�NFUIPET�UIBU�DPOTJEFS�JNQSPWFNFOUT�JO�UIF�CVJMU�FOWJSPONFOU�XIFO� 
UPSOBEP�EBNBHF�JT�WJFXFE�BOE�VTFE�UP�DBUFHPSJ[F�UIF�UPSOBEP�BOE�FTUJNBUF�B�NBYJNVN�XJOE� 
TQFFE�BTTPDJBUFE�XJUI�UIF�FWFOU� 

&OHJOFFSJOH�BOBMZTFT�PG�EBNBHF�TJODF������IBWF�TIPXO�UIBU�PCTFSWFE�EBNBHF�UP�CVJMEJOHT�DBO� 
CF�DBVTFE�CZ�TUPSNT�XJUI�XJOE�TQFFET�PG�MFTT�UIBO�����NQI�	.FIUB������.FIUB�FU�BM������� 
.FIUB�BOE�$BSUFS������1IBO�BOE�4JNJV�����
��1SJPS�UP������FOHJOFFST�BTTPDJBUFE�XJOE�TQFFET� 
BCPWF�����NQI�XJUI�'��BOE�'��UPSOBEPFT��"MUIPVHI�'��BOE�'��UPSOBEPFT�BSF�JOUFOTF�BOE�DBO� 
DBVTF�EFWBTUBUJOH�EBNBHF�UIF�XJOE�TQFFET�USBEJUJPOBMMZ�BTTJHOFE�UP�UIFTF�'VKJUB�DBUFHPSJFT�NBZ� 
XFMM�CF�UPP�IJHI�	.JOPS�FU�BM������
��4PNF�FWJEFODF�TVHHFTUT�UIBU�XJOE�TQFFET�JO�UPSOBEPFT�BU� 
HSPVOE�MFWFM�DBO�CF�IJHIFS�UIBO�����NQI�CVU�UIF�MJNJUFE�FOHJOFFSJOH�BTTFTTNFOU�PG�&'��BOE� 
&'��UPSOBEP�EBNBHF�QSFTFOUT�WFSZ�GFX�FYBNQMFT�UIBU�DBO�CF�EFàOJUJWFMZ�BUUSJCVUFE�UP�XJOET�XJUI� 
TQFFET�BCPWF�����UP�����NQI��5IFSF�JT�BMTP�B�EFCBUF�PWFS�UIF�XJOE�TQFFET�GSPN�UPSOBEPFT�KVTU� 
BCPWF�UIF�HSPVOE�BOE�JO�UIF�àSTU����GFFU�BCPWF�HSBEF�BOE�UIF�NBYJNVN�XJOE�TQFFE�UIBU�DBO�CF� 
QSPEVDFE�XIFO�DMPTF�UP�UIF�HSPVOE��3FTFBSDI�NFUFPSPMPHJTUT�NPTUMZ�BHSFF�XJUI�UIF�DPODMVTJPO� 
UIBU�UIF�NBYJNVN�QPTTJCMF�XJOE�TQFFE�NBZ�CF�BCPWF�����NQI�CVU�DBOOPU�BHSFF�PO�UIF�IJHIFTU� 
QSFEJDUFE�XJOE�TQFFE��5IFSFGPSF�UIF�XJOE�TQFFE�[POFT�BSF�CBTFE�PO�UIF�PDDVSSFODF�PG�JOUFOTF� 
UPSOBEPFT�CVU�UIF�TQFDJàFE�XJOE�TQFFET�BSF�OPU�OFDFTTBSJMZ�SFMBUFE�UP�UIF�&'�TDBMF��5IFTF� 
PCTFSWBUJPOT�BOE�DPODMVTJPOT�BSF�QBSUJBMMZ�DPOàSNFE�CZ�UIF�&'�4DBMF�TIPXO�JO�5BCMF������ 
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%BUB�VTFE�GPS�UIF�EFWFMPQNFOU�PG�XJOE�TQFFE�[POFT�DPOTJTU�PG�UPSOBEP�TUBUJTUJDT�BTTFNCMFE�CZ� 
UIF�/0""�41$��5IF�TUBUJTUJDT�VTFE�BSF�GPS�UIF�ZFBST������UISPVHI������BMNPTU����ZFBST�PG� 
EBUB��5PSOBEP�PDDVSSFODF�TUBUJTUJDT�QSJPS�UP������BSF�BWBJMBCMF�CVU�UIFZ�BSF�DPOTJEFSFE�UP�CF�PG� 
MFTTFS�RVBMJUZ��'SPN������UP������B�UPUBM�PG�������UPSOBEPFT�XFSF�SFDPSEFE�JO�UIF�DPOUJHVPVT� 
6OJUFE�4UBUFT��&BDI�PG�UIFTF�UPSOBEPFT�XBT�BTTJHOFE�BO�'�4DBMF�MFWFM��5BCMF�����TIPXT�UIF� 
OVNCFS�PG�SFDPSEFE�UPSOBEPFT�BOE�QFSDFOUBHFT�GPS�FBDI�'�4DBMF�MFWFM�BT�XFMM�BT�UIF�DVNVMBUJWF� 
QFSDFOUBHFT��"T�OPUFE�JO�5BCMF�����MFTT�UIBO���QFSDFOU�PG�UIF�UPSOBEPFT�BSF�JO�UIF�'��DBUFHPSZ� 
BOE�MFTT�UIBO���QFSDFOU�PG�UIF�UPSOBEPFT�BSF�JO�UIF�'��DBUFHPSZ� 

Table 6-1.  Tornado Frequencies in the United States (1950-2006) 

Fujita Scale Number of Tornadoes Percentage Cumulative Percentage 

'� ����� ����� ����� 

'� ����� ����� ����� 

'� ���� ����� ����� 

'� ���� ���� ����� 

'� ��� ���� ����� 

'� �� ���� ��� 

5PUBMT ����� ��� 

5P�EFWFMPQ�XJOE�TQFFE�[POFT�UIF�PDDVSSFODFT�PG�UPSOBEPFT�PWFS�UIF�����������QFSJPE� 
XFSF�UBMMJFE�GPS�BMM����LN�Y����LN�TRVBSFT�	DPSSFMBUJOH�UP�XFBUIFS�GPSFDBTUJOH�BOE�NPOJUPSJOH� 
NFBTVSJOH�MJNJUBUJPOT
�BOE�QMPUUFE�PO�B�HFPHSBQIJD�JOGPSNBUJPO�TZTUFN�	(*4
�HSJE�NBQ��5IF� 
OVNCFS�PG�&'��UPSOBEP�PDDVSSFODFT�BOE�DPNCJOFE�&'��&'��BOE�&'��UPSOBEP�PDDVSSFODFT� 
XJUIJO�UIF����LN�Y����LN�	�����TRVBSF�NJMFT
�TRVBSFT�XFSF�UBCVMBUFE�GPS�UIF�XIPMF�DPVOUSZ� 
BOE�QSFTFOUFE�JO�'JHVSF������5IFTF�GSFRVFODJFT�PG�PDDVSSFODF�EBUB�XFSF�VTFE�BT�B�LFZ�GBDUPS�UP� 
QSPEVDF�UIF�XJOE�TQFFE�NBQ�JO�'JHVSF������5PSOBEP�EBNBHF�QBUIT�BSF�MFTT�UIBO���TRVBSF�NJMFT� 
PO�UIF�BWFSBHF��UIVT�UIF�BSFB�DPWFSFE�CZ�B�UPSOBEP�PO�UIF�HSPVOE�JT�RVJUF�TNBMM�DPNQBSFE�UP�UIF� 
TJ[F�PG�B������TRVBSF�NJMF�(*4�HSJE�NBQ�TRVBSF� 

"�����NQI�XJOE�TQFFE�[POF�JODMVEFT�BMM������TRVBSF�NJMF�(*4�HSJE�TRVBSFT�XJUI�UXP�PS�NPSF�'�� 
UPSOBEPFT�SFDPSEFE�JO�UIF�MBTU����ZFBST��5IF�����NQI�[POF�BMTP�JODMVEFT�BSFBT�XJUI����PS�NPSF� 
'��BOE�'��UPSOBEP�PDDVSSFODFT�DPNCJOFE�EVSJOH�UIJT�TBNF�QFSJPE��*O�'JHVSF�����UIF�EBSLFTU� 
[POF�DPWFST�UIF�NJEEMF�QBSU�PG�UIF�6OJUFE�4UBUFT�XIFSF�UIF�NPTU�JOUFOTF�UPSOBEP�EBNBHF�IBT� 
PDDVSSFE��*U�BMTP�JODMVEFT�MBSHF�NFUSPQPMJUBO�BSFBT�PG�UIF�NJEXFTUFSO�BOE�TPVUIXFTUFSO�6OJUFE� 
4UBUFT�	F�H��$IJDBHP�4U��-PVJT�%BMMBT�'PSU�8PSUI
��5IJT�BSFB�TIPVME�VTF�UPSOBEP�TBGF�SPPN� 
EFTJHO�XJOE�TQFFET�PG�����NQI�	BOE�XBT�QSFWJPVTMZ�EFTJHOBUFE�BT�;POF�*7�JO�UIF������&EJUJPO� 
PG�'&."����
� 
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"�����NQI�XJOE�TQFFE�BSFB�	QSFWJPVTMZ�EFTJHOBUFE�BT�;POF�***�JO�UIF������&EJUJPO�PG�'&."����
� 
XBT�EFWFMPQFE�VTJOH�UIF�TUBUJTUJDT�PG�&'��UPSOBEP�PDDVSSFODFT��&'��UPSOBEPFT�BSF�MFTT�JOUFOTF� 
BOE�BSF�HFOFSBMMZ�TNBMMFS�	DPWFS�MFTT�BSFB�PO�UIF�HSPVOE
��.PTU�BSFBT�XJUI����UP����'��UPSOBEP� 
PDDVSSFODFT�JO�B������TRVBSF�NJMF�(*4�HSJE�TRVBSF�BMTP�IBE�B�TVGàDJFOU�OVNCFS�PG�&'��BOE�&'�� 
UPSOBEP�PDDVSSFODFT�UP�CF�JODMVEFE�JO�UIF�����NQI�UPSOBEP�TBGF�SPPN�EFTJHO�XJOE�TQFFE�[POF� 
JEFOUJàFE�BCPWF��5P�CF�DPOTFSWBUJWF�UIF�UPSOBEP�TBGF�SPPN�EFTJHO�XJOE�TQFFE�[POF�GPS�����NQI� 
JT�FYUFOEFE�UP�DPWFS�BSFBT�XIFSF�NPSF�UIBO�àWF�'��UPSOBEPFT�XFSF�JEFOUJàFE�XJUIJO�B�TJOHMF� 
TRVBSF��5IJT�[POF�FYUFOET�BMPOH�UIF�(VMG�BOE�MPXFS�"UMBOUJD�DPBTUBM�BSFBT�UP�JODMVEF�IVSSJDBOF� 
XJOET��5IFSF�BSF�B�DPVQMF�PG�(*4�HSJE�TRVBSFT�JO�/FX�:PSL�BOE�.BTTBDIVTFUUT�UIBU�GBMM�PVUTJEF� 
PG�UIJT�[POF�FWFO�UIPVHI�UIFZ�IBWF�NPSF�UIBO�àWF�'��UPSOBEP�PDDVSSFODFT��5IFZ�BSF�DPOTJEFSFE� 
PVUMJFST�BOE�IBWF�IBE�MFTT�UIBO����'��PDDVSSFODFT� 

"�����NQI�UPSOBEP�TBGF�SPPN�EFTJHO�XJOE�TQFFE�	QSFWJPVTMZ�EFTJHOBUFE�BT�;POF�**�JO�UIF������ 
&EJUJPO�PG�'&."����
�IBT�CFFO�JEFOUJàFE�GPS�UIF�SFNBJOJOH�BSFBT�FBTU�PG�UIF�3PDLZ�.PVOUBJOT�� 
5IF�XFTUFSO�CPSEFS�GPS�UIJT�����NQI�[POF�BQQSPYJNBUFMZ�GPMMPXT�UIF�$POUJOFOUBM�%JWJEF��5IF� 
XJOE�TQFFE�PG�����NQI�DPWFST�BMM�UPSOBEPFT�PG�&'��PS�MPXFS�JOUFOTJUZ�BOE�JT����QFSDFOU�IJHIFS� 
UIBO�UIF�TQFFE�TQFDJàFE�JO�"4$&������ 

*O�UIF�BSFBT�XFTU�PG�UIF�3PDLZ�.PVOUBJOT�UIFSF�BSF�SFMBUJWFMZ�GFX�UPSOBEP�PDDVSSFODFT�BOE� 
OPOF�IBWF�CFFO�BTTJHOFE�BO�JOUFOTJUZ�TDBMF�PG�&'���0WFS�UIF�QBTU����ZFBST�POMZ�UXP�UPSOBEPFT� 
XFSF�BTTJHOFE�BO�JOUFOTJUZ�PG�&'��BOE�POMZ����XFSF�BTTJHOFE�BO�JOUFOTJUZ�PG�&'��PWFS�UIF� 
FOUJSF�SFHJPO��'VSUIFS�SFWJTJPOT�PG�UIF�/84�EBUB�TFU�CFUXFFO������BOE������SFTVMUFE�JO�UIF� 
SFDMBTTJàDBUJPO�PG�B�OVNCFS�PG�UIF�UPSOBEP�FWFOUT�XFTU�PG�UIF�3PDLZ�.PVOUBJOT�BOE�DBVTFE�UIF� 
FMJNJOBUJPO�PG�IJTUPSJDBM�EBUB�QPJOUT��UIJT�JT�BQQBSFOU�XIFO�DPNQBSJOH�UIF�OFX�PDDVSSFODF�NBQ�JO� 
UIF�SFWJTFE�FEJUJPO�PG�'&."�����XJUI�UIF�PDDVSSFODF�NBQ�	'JHVSF����
�JO�UIF�PSJHJOBM�'&."����� 
QVCMJDBUJPO�	����
��*U�XBT�EFUFSNJOFE�UIBU�B�UPSOBEP�TBGF�SPPN�EFTJHO�XJOE�TQFFE�PG�����NQI� 
JT�TVGàDJFOU�GPS�UIJT�[POF��5IJT�TBGF�SPPN�EFTJHO�XJOE�TQFFE�JT�BCPVU����QFSDFOU�IJHIFS�UIBO�UIF� 
CBTJD�XJOE�TQFFET�TQFDJàFE�JO�"4$&������GPS�UIF�XFTU�DPBTU�TUBUFT� 

6.1.3 Design Wind Speeds for Hurricane Safe Rooms 
)VSSJDBOF�JOUFOTJUZ�JT�BTTFTTFE�VTJOH�UIF�4BGàS�4JNQTPO�4DBMF�DPNQSJTJOH�àWF�DBUFHPSJFT�$�� 
UISPVHI�$���IVSSJDBOF�DBUFHPSZ�$��JT�UIF�NPTU�JOUFOTF�XJUI�EFDSFBTJOH�JOUFOTJUZ�GPS�FBDI�PG� 
UIF�MPXFS�DBUFHPSJFT�PG�TUPSNT��5IFSF�BSF�PO�UIF�BWFSBHF�àWF�IVSSJDBOFT�SFDPSEFE�BOOVBMMZ�JO� 
UIF�"UMBOUJD�XJUI�UIF�BWFSBHF�PG�����MBOEGBMMJOH�IVSSJDBOFT��/0""�T�/BUJPOBM�)VSSJDBOF�$FOUFS� 
IBT�BSDIJWFE�EBUB�PO�IVSSJDBOFT�TJODF�������)VSSJDBOF�EBUB�JODMVEF�USBDL�DFOUSBM�CBSPNFUSJD� 
QSFTTVSF�EJBNFUFS�PG�UIF�FZF�EJTUBODF�UP�IVSSJDBOF�GPSDF�XJOET�NBYJNVN�XJOE�TQFFET�BOE� 
TUPSN�TVSHF�IFJHIU��5IF�IVSSJDBOF�DMBTTJàDBUJPO�TZTUFN�IBT�B�SBOHF�PG�XJOE�TQFFET�BTTJHOFE�UP� 
FBDI�DBUFHPSZ�PG�TUPSN�BT�TIPXO�JO�5BCMF������5IJT�UBCMF�BMTP�JMMVTUSBUFT�UIF�SFMBUJPOTIJQ�CFUXFFO� 
UIF���NJOVUF�TVTUBJOFE�XJOE�TQFFET�PG�UIF�4BGàS�4JNQTPO�TDBMF�BOE�UIF���TFDPOE�HVTU�TQFFET� 
TIPXO�JO�'JHVSF����� 
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Table 6-2.  Saffir-Simpson Hurricane Scale
 

Saffir-Simpson Scale 1-Minute Sustained Wind 
Speed (mph)* 

3-Second Gust Wind Speed 
(mph)** 

$� ����� ������ 

$� ������ ������� 

$� ������� ������� 

$� ������� ������� 

$� ���� ���� 

$POWFSTJPO����NQI���������N�T 

�� 1PXFMM����� 

���%VSTU������	"4$&�����
 

5IF�XJOE�TQFFET�BTTPDJBUFE�XJUI�FBDI�DBUFHPSZ�PG�TUPSN�BSF�DPOTJEFSFE�UP�CF���NJOVUF� 
TVTUBJOFE�XJOE�TQFFET�	1PXFMM�FU�BM������
��5IFTF�XJOE�TQFFET�BSF�DPOWFSUFE�UP�FRVJWBMFOU� 
��TFDPOE�HVTU�TQFFET�VTJOH�'JHVSF�$����JO�UIF�$PNNFOUBSZ�PG�"4$&������	%VSTU�����
��5IF� 
��TFDPOE�HVTU�TQFFE�QFSNJUT�UIF�EFWFMPQNFOU�PG�B�VOJàFE�NBQ�GPS�XJOE�TQFFE�BT�XFMM�BT�VTF� 
PG�"4$&������GPS�EFUFSNJOJOH�XJOE�MPBET��5IF�UPUBM�OVNCFS�PG�IVSSJDBOFT�SBUFE�DBUFHPSZ�$��$�� 
PS�$��UIBU�TUSVDL�FBDI�6�4��(VMG�BOE�"UMBOUJD�DPBTU�TUBUF�EVSJOH�UIF�QFSJPE�PG������UP������XFSF� 
BMTP�JEFOUJàFE�BOE�JODMVEFE�JO�UIF�QSFQBSBUJPO�PG�'JHVSF������5IF�EBUB�TIPX�UIBU�OP�IVSSJDBOFT� 
PG�JOUFOTJUZ�$��BOE�$��IBWF�NBEF�MBOEGBMM�OPSUI�PG�UIF�/PSUI�$BSPMJOB�DPBTU��"MTP�EVSJOH�UIF�MBTU� 
����ZFBST�POMZ�UISFF�DBUFHPSZ�$��TUPSNT�IBWF�NBEF�MBOEGBMM�¢�BO�VOOBNFE�IVSSJDBOF�TUSVDL� 
'MPSJEB�JO������)VSSJDBOF�$BNJMMF�NBEF�MBOEGBMM�JO�.JTTJTTJQQJ�BOE�-PVJTJBOB�JO������BOE� 
)VSSJDBOF�"OESFX�JO�4FQUFNCFS������	BMUIPVHI�"OESFX�IBT�CFFO�DMBTTJàFE�CPUI�B�$��BOE�B�$�� 
JU�JT�DVSSFOUMZ�DBUFHPSJ[FE�B�$��CZ�/0""
� 

#BTFE�PO�UIPTF�IJTUPSJDBM�EBUB�BOE�IVSSJDBOF�TJNVMBUJPO�NPEFMT�B�IVSSJDBOF�IB[BSE�NBQ� 
XBT�EFWFMPQFE�UP�JEFOUJGZ�BQQSPQSJBUF�IVSSJDBOF�EFTJHO�XJOE�TQFFET�GPS�TIFMUFST�GPS�UIF�*$$� 
�����4JNVMBUJPO�NPEFM�SFTVMUT�GPS�UIF�EFWFMPQNFOU�PG�EFTJHO�XJOE�TQFFE�NBQT�IBWF�CFFO� 
JODPSQPSBUFE�JO�UIF�6OJUFE�4UBUFT�XJOE�MPBEJOH�TUBOEBSET�TJODF�������5IF�*$$�����TUBOEBSE� 
DPNNJUUFF�SFDPHOJ[FE�UIBU�VTJOH�DPNQVUFS�CBTFE�TJNVMBUJPO�NPEFMT�JT�UIF�BDDFQUFE�NFUIPE� 
GPS�EFWFMPQJOH�IVSSJDBOF�IB[BSE�DVSWFT�XIFSF�iIB[BSE�DVSWFTu�BSF�XJOE�TQFFE�DPOUPVST� 
SFQSFTFOUJOH�UIF�FYQFDUFE�NBYJNVN�IVSSJDBOF�JOEVDFE�XJOE�TQFFE�GPS�B�MPDBUJPO�BT�JU�NBLFT� 
MBOEGBMM�BOE�NPWFT�JOXBSE�BXBZ�GSPN�UIF�XBUFS�� 

5IF�IVSSJDBOF�IB[BSE�DVSWFT�PS�XJOE�TQFFE�DPOUPVST�XFSF�HFOFSBUFE�VTJOH�UIF�IVSSJDBOF� 
TJNVMBUJPO�NPEFMT�BT�EFTDSJCFE�JO�7JDLFSZ�FU�BM��������BOE�7JDLFSZ�FU�BM���������5IF�WFSTJPO� 

��7JDLFSZ�1�+��1�'��4LFSMK�BOE�-�"��5XJTEBMF�+S��i4JNVMBUJPO�PG�IVSSJDBOF�SJTL�JO�UIF�6�4��VTJOH�BO�FNQJSJDBM�USBDL�NPEFMu�+PVSOBM�PG� 
4USVDUVSBM�&OHJOFFSJOH�"4$&�7PM������/P�����0DUPCFS������ 

��7JDLFSZ�1�+��+�9��-JO�1�'��4LFSMK�BOE�-�"��5XJTEBMF�+S��i5IF�)";64�.)�IVSSJDBOF�NPEFM�NFUIPEPMPHZ�QBSU�*��)VSSJDBOF�� 
IB[BSE�UFSSBJO�BOE�XJOE�MPBE�NPEFMJOHu�/BUVSBM�)B[BSET�3FWJFX�"4$&�7PM����/P����.BZ������ 
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PG�UIF�NPEFM�EFTDSJCFE�JO�7JDLFSZ�FU�BM�������GPSNT�UIF�CBTJT�PG�UIF�XJOE�TQFFET�HJWFO�JO�UIF� 
#BTJD�8JOE�4QFFE�.BQ�	'JHVSF����
�JO�"4$&������UISPVHI�"4$&�������5IF�WFSTJPO�PG�UIF�NPEFM� 
EFTDSJCFE�JO�7JDLFSZ�FU�BM�������JT�B�SFàOFNFOU�UP�UIF�NPEFM�EJTDVTTFE�JO�7JDLFSZ�FU�BM�������BOE� 
GPSNT�UIF�CBTJT�PG�UIF�IVSSJDBOF�IB[BSE�NPEFM�XIJDI�JT�VTFE�CZ�'&."�T�)";64�.)�TPGUXBSF�� 
'VSUIFS�UIF�7JDLFSZ�FU�BM�������NPEFM�XBT�VTFE�UP�EFWFMPQ�UIF�XJOE�TQFFE�DPOUPVST�BOE�UIVT� 
UIF�TIFMUFS�EFTJHO�XJOE�TQFFET�GPS�UIF�IVSSJDBOF�IB[BSE�JO�UIF�*$$������*U�TIPVME�CF�OPUFE�UIBU� 
UIF�NPEFM�GSPN�7JDLFSZ�FU�BM�������ZJFMET�TMJHIUMZ�MPXFS�XJOE�TQFFET�JO�UIF�'MPSJEB�QBOIBOEMF�BT� 
DPNQBSFE�UP�UIF�NPEFM�EFTDSJCFE�JO�7JDLFSZ�FU�BM��������� 

"T�QBSU�PG�UIF�QSFQBSBUJPO�PG�UIF�*$$�����UIF�*$$�����DPNNJUUFF�IBE�TFWFSBM�XJOE�TQFFE�NBQT� 
QSFQBSFE�VTJOH�UIF�7JDLFSZ�FU�BM�������NPEFM��5IF�NBQT�UIBU�XFSF�QSFQBSFE�BOE�DPOTJEFSFE�CZ� 
UIF�*$$�����DPNNJUUFF�IBE�NFBO�SFDVSSFODF�JOUFSWBMT�PG����������������BOE�������ZFBST�� 
*O�PSEFS�UP�EFWFMPQ�UIF�XJOE�TQFFE�DPOUPVST�QSFTFOUFE�PO�UIF�NBQT�UIF�NPEFM�XBT�SVO�XIFSF� 
XJOE�TQFFET�BTTPDJBUFE�XJUI��������ZFBST�PG�TJNVMBUFE�IVSSJDBOFT�XFSF�SFDPSEFE�BU�B�OVNCFS� 
PG�HSJE�QPJOU�MPDBUJPOT�OFBS�UIF�IVSSJDBOF�DPBTU��"U�FBDI�MPDBUJPO�B�IVSSJDBOF�IB[BSE�DVSWF�XBT� 
DPOTUSVDUFE�VTJOH�UIF�NFUIPEPMPHZ�PVUMJOFE�JO�7JDLFSZ�FU�BM��	����
�BOE�UIF������������������ 
BOE�������ZFBS�NFBO�SFDVSSFODF�JOUFSWBM�	.3*
�WBMVFT�XFSF�FYUSBDUFE�GSPN�UIF�DVSWFT�BOE� 
VTFE�UP�EFWFMPQ�UIF�DPOUPVS�NBQT��&BDI�PG�UIF�NBQT�XBT�UIFO�SFWJFXFE�CZ�UIF�DPNNJUUFF�UP� 
EFUFSNJOF�JG�UIF�BQQSPQSJBUF�VMUJNBUF�XJOE�TQFFE�GSPN�UIF�IVSSJDBOF�FWFOU�XBT�CFJOH�JEFOUJàFE� 

"GUFS�DPOTJEFSJOH�UIF�IJTUPSJDBM�OBUVSF�PG�MBOEGBMMJOH�IVSSJDBOFT�UIFJS�EFDBZ�	PS�XFBLFOJOH
�BT� 
UIFTF�TUPSNT�NPWF�JOMBOE�BOE�UIF�GSFRVFODZ�BU�XIJDI�UIFTF�TUPSNT�IBWF�BOE�NBZ�PDDVS�UIF� 
*$$�����DPNNJUUFF�TFMFDUFE�NBQT�UP�SFQSFTFOU�UIF�VMUJNBUF�IB[BSE�GSPN�UIF�IVSSJDBOF�IB[BSE�� 
5IF�NBQ�UIF�4IFMUFS�%FTJHO�8JOE�4QFFET�GPS�)VSSJDBOFT�.BQ�'JHVSF���������PG�*$$�����IBT� 
XJOE�TQFFET�SBOHJOH�GSPN�B�NJOJNVN�PG�����NQI�UP�����NQI�GPS�UIF�DPOUJHVPVT�6OJUFE�4UBUFT� 
	TFF�NBQ�GPS�JTMBOE�BOE�6�4��UFSSJUPSZ�XJOE�TQFFET
�BOE�JT�BTTPDJBUFE�XJUI�UIF�������ZFBS�.3*�� 

5IF�'&."�SFWJFX�DPNNJUUFF�SFTQPOTJCMF�GPS�UIF�TBGF�SPPN�QVCMJDBUJPOT�VQEBUF�SFWJFXFE� 
UIF�XPSL�VTFE�UP�QSFQBSF�UIF�*$$�����IVSSJDBOF�IB[BSE�NBQ��5IF�XPSL�PG�UIF�*$$����� 
DPNNJUUFF�XBT�UIF�CFTU�JOGPSNBUJPO�SFHBSEJOH�IVSSJDBOF�IB[BSE�NBQQJOH�UIBU�XBT�BWBJMBCMF�GPS� 
DPOTJEFSBUJPO��"GUFS�B�UIPSPVHI�SFWJFX�PG�UIF�JOGPSNBUJPO�BOE�DPPSEJOBUJPO�XJUI�TFWFSBM�NFNCFST� 
PG�UIF�*$$�����TUBOEBSE�DPNNJUUFF�UIF�'&."�SFWJFX�DPNNJUUFF�DPODVSSFE�XJUI�UIF�àOEJOHT�PG� 
UIF�*$$�����DPNNJUUFF�BOE�BHSFFE�UP�NPWF�GPSXBSE�XJUI�UIF�IVSSJDBOF�IB[BSE�NBQ�EFWFMPQFE� 
BT�QBSU�PG�UIF�*$$�����TUBOEBSE�EFWFMPQNFOU�CFDBVTF�JU�QSPWJEFE�EFGFOEBCMF�TDJFOUJàD�EBUB�UP� 
SFWJTF�UIF�QSFWJPVT�XJOE�IB[BSE�EBUB�VTFE�JO�UIF�IVSSJDBOF�QSPOF�SFHJPOT��5IF�IVSSJDBOF�TBGF� 
SPPN�EFTJHO�XJOE�TQFFE�NBQ�QSFTFOUFE�JO�'JHVSF�����	BOE�UIF�BEEJUJPOBM�FOMBSHFE�SFHJPOBM� 
NBQT
�IBWF�CFFO�JODMVEFE�IFSF�XJUI�QFSNJTTJPO�GSPN�UIF�*$$�����TUBOEBSE�DPNNJUUFF��5IJT�NBQ� 
TIPVME�CF�VTFE�UP�TFMFDU�UIF�BQQSPQSJBUF�IVSSJDBOF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�UP�CF�VTFE�JO� 
UIF�EFTJHO�DBMDVMBUJPOT�QSFTFOUFE�JO�$IBQUFS��� 

��"�SFWJTFE�WFSTJPO�PG�UIF�NPEFM�EJTDVTTFE�JO�UIF�7JDLFSZ�FU�BM�������QBQFS�JT�CFJOH�QSPQPTFE�UP�EFUFSNJOF�OFX�NBQT�GPS�VQDPNJOH� 
FEJUJPOT�PG�"$4&�������)PXFWFS�TJODF�UIF�SFWJTJPOT�XFSF�OPU�BDDFQUFE�BU�UIF�UJNF�UIJT�NBQ�XBT�QSPEVDFE�GPS�UIF�*$$�����UIF� 
QSPQPTFE�VQEBUFT�UP�UIF�NPEFM�XFSF�OPU�VTFE� 
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6.1.4 Wind Speeds for Alaska 
5IF�4UBUF�PG�"MBTLB�EPFT�OPU�FYQFSJFODF�IVSSJDBOFT�BOE�JT�OPU�QSPOF�UP�B�TJHOJàDBOU�OVNCFS�PG� 
UPSOBEPFT�CVU�JU�EPFT�FYQFSJFODF�FYUSB�USPQJDBM�DZDMPOF�XJOET�BOE�UIVOEFSTUPSNT��4JODF�UIFSF� 
BSF�OP�TQFDJàD�SFDPSET�PG�FYUSFNF�TUPSNT�JO�"MBTLB�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFET�BSF� 
CBTFE�PO�DPOUPVST�TIPXO�PO�UIF�NBQ�JO�"4$&�������*U�JT�SFDPNNFOEFE�UIBU�XJOE�TQFFET�PG�� 
����NQI�CF�VTFE�GPS�BSFBT�TIPXO�PO�UIF�"4$&������CBTJD�XJOE�TQFFE�NBQ�XJUI�XJOE�TQFFET� 
PG�����NQI�PS�IJHIFS��'PS�UIF�JOUFSJPS�BSFBT�XIFSF�UIF�"4$&������CBTJD�XJOE�TQFFET�BSF�MFTT� 
UIBO�����NQI�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�PG�����NQI�JT�SFDPNNFOEFE��UIFTF�TBGF�SPPN� 
EFTJHO�XJOE�TQFFET�BSF�TIPXO�JO�'JHVSF����� 

6.1.5 Probability of Exceeding the Design Wind Speed 
5IF�EFTJHO�XJOE�TQFFET�DIPTFO�GPS�TBGF�SPPN�HVJEBODF�XFSF�EFUFSNJOFE�XJUI�UIF�JOUFOU�PG� 
TQFDJGZJOH�iOFBS�BCTPMVUF�QSPUFDUJPOu�XJUI�BO�FNQIBTJT�PO�MJGF�TBGFUZ��)JTUPSJDBMMZ�NPTU�UPSOBEP� 
EFBUIT�IBWF�PDDVSSFE�JO�TUPSNT�UIBU�IBWF�CFFO�DMBTTJàFE�BT�FJUIFS�'��PS�'��	OPX�&'��PS�&'�
�� 
'PS�IVSSJDBOFT�UIF�MBSHFTU�TUPSNT�IBWF�UZQJDBMMZ�CFFO�UIF�EFBEMJFTU��IPXFWFS�JU�TIPVME�CF�OPUFE� 
UIBU�NPTU�PG�UIFTF�EFBUIT�BSF�BTTPDJBUFE�XJUI�TUPSN�TVSHF�JOVOEBUJPO��'PS�FJUIFS�IB[BSE�TVDI� 
JOUFOTF�TUPSNT�BSF�WFSZ�SBSF��&WFO�JO�UIF�BSFBT�PG�UIF�NJEEMF�PG�UIF�DPVOUSZ�XIFSF�UIF�SJTL�PG�&'�� 
BOE�&'��UPSOBEPFT�JT�HSFBUFTU�UIF�BOOVBM�QSPCBCJMJUJFT�UIBU�B�QBSUJDVMBS�TUSVDUVSF�XJMM�CF�JNQBDUFE� 
CZ�BO�&'��PS�&'��UPSOBEP�BSF�OP�NPSF�UIBO���������	B�������ZFBS�.3*
��'PS�UIF�QVSQPTF�PG� 
iOFBS�BCTPMVUF�QSPUFDUJPOu�UIF�TBGF�SPPN�EFTJHO�HVJEBODF�NVTU�BEESFTT�UIFTF�FYUSFNFMZ�SBSF� 
FWFOUT� 

5PSOBEP�QSPCBCJMJUJFT�IBWF�UZQJDBMMZ�CFFO�CBTFE�PO�IJTUPSJDBM�SFDPSET�PG�UPSOBEP�PCTFSWBUJPOT� 
BOE�DMBTTJàDBUJPOT�XJUIJO�MBSHF�BSFBT�TVSSPVOEJOH�UIF�TJUF��5IFTF�BSFBT�IBWF�SBOHFE�GSPN����LN� 
CZ����LN�TRVBSFT�UP���EFHSFF�MBUJUVEF�BOE�MPOHJUVEF�TRVBSFT��$POTFRVFOUMZ�UIFZ�BSF�TVCKFDU�UP� 
DPOTJEFSBCMF�VODFSUBJOUZ�QBSUJDVMBSMZ�GPS�UIF�SBSF�&'��BOE�&'��TUPSNT��5IF�BOOVBM�QSPCBCJMJUZ� 
PG���������XBT�TFMFDUFE�BT�UIF�OPNJOBM�SFUVSO�QFSJPE�GPS�BEESFTTJOH�UIF�UPSOBEP�XJOE�SJTL�� 
)PXFWFS�JU�TIPVME�CF�QPJOUFE�PVU�UIBU�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�DPOUPVST�PO�UIF�NBQT� 
IBWF�CFFO�TNPPUIFE�BOE�SPVOEFE�VQXBSET�XIJDI�SFáFDUT�UIF�MJNJUFE�OVNCFS�PG�PCTFSWBUJPOT� 
BOE�UIF�MBSHF�WBSJBCJMJUZ�UIBU�PDDVST�XIFO����PS����ZFBST�PG�UPSOBEP�FYQFSJFODF�BSF�VTFE�UP� 
FYUSBQPMBUF�WFSZ�MPOH�SFUVSO�QFSJPET�GPS�UIFTF�WFSZ�MPX�QSPCBCJMJUZ�FWFOUT��5IF�SFBOBMZTJT�PG� 
UPSOBEP�XJOE�TQFFET�SFRVJSFE�UP�QSPEVDF�PCTFSWFE�EBNBHF�IBT�SFTVMUFE�JO�B�EFDSFBTF�JO�XJOE� 
TQFFET�BTTJHOFE�UP�&'�4DBMF�SBUFE�FWFOUT�BT�PQQPTFE�UP�'�4DBMF�SBUFE�FWFOUT��5IF�����NQI� 
��TFDPOE�HVTU�EFTJHO�XJOE�TQFFE�DIPTFO�GPS�UIF�BSFBT�XJUI�HSFBUFTU�SJTL�GSPN�UIF�NPTU�JOUFOTF� 
UPSOBEPFT�DPSSFTQPOET�UP�B�WBMVF�OFBS�UIF�VQQFS�FOE�PG�UIF�PME�'��4DBMF�BOE�JT�BDUVBMMZ�BCPWF� 
UIF�VQQFS�FOE�PG�UIF�DVSSFOU�&'��4DBMF�TP�BOOVBM�QSPCBCJMJUZ�PG����������NBZ�CF�QSPWJEFE�CZ� 
UIF�NBQT�JO�TPNF�JOTUBODFT��5IJT�QSPWJEFT�B�DPOTFSWBUJWF�EFTJHO�XJOE�TQFFE�GPS�UIF�SJTLJFTU� 
SFHJPO�BOE�BMMPXT�SFEVDUJPOT�JO�XJOE�TQFFET�GPS�PUIFS�FBTU�DPBTU�[POFT�CBTFE�PO�SFMBUJWF�SJTLT� 
XIJMF�NBJOUBJOJOH�UIF�MPXFTU�UPSOBEP�EFTJHO�XJOE�TQFFE�GPS�UIBU�SFHJPO�DMPTF�UP�UIF�CPUUPN�PG�UIF� 
&'��SBOHF� 

4FMFDUJPO�PG�BO�BOOVBM�QSPCBCJMJUZ�PG���������	������ZFBS�.3*
 �GPS�UIF�IVSSJDBOF�SJTL�XBT� 
DPOTJEFSFE�VOSFBTPOBCMF�BOE�UIF�FYUSBQPMBUJPO�NFUIPEPMPHZ�CBTFE�PO�BWBJMBCMF�EBUB�XBT� 
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DPOTJEFSFE�VOSFMJBCMF��5IF�NPTU�DSFEJCMF�FTUJNBUFT�PG���TFDPOE�HVTU�XJOE�TQFFET�JO�UIF�JOUFOTF� 
$BUFHPSZ���IVSSJDBOFT�UIBU�IBWF�PDDVSSFE�JO�UIJT�DFOUVSZ�BSF�TMJHIUMZ�BCPWF�����NQI��"������ 
ZFBS�SFUVSO�QFSJPE�QSPEVDFE���TFDPOE�HVTU�EFTJHO�XJOE�TQFFET�GPS�iOFBS�BCTPMVUF�QSPUFDUJPOu� 
UIBU�XFSF�PO�UIF�PSEFS�PG�����NQI�JO�UIF�BSFBT�PG�UIF�DPVOUSZ�NPTU�QSPOF�UP�JOUFOTF�IVSSJDBOFT�� 
.BQT�TIPXJOH�BOOVBM�QSPCBCJMJUZ�PG��������	������ZFBS
�GPS�IVSSJDBOFT�QSPEVDFE���TFDPOE� 
HVTU�XJOE�TQFFET�PO�UIF�PSEFS�PG�����NQI�UP�����NQI�JO�UIF�NPTU�IVSSJDBOF�QSPOF�SFHJPOT�XJUI� 
B�NBYJNVN�PG�����NQI�GPS�TPNF�1BDJàD�JTMBOET��5IJT�QSPCBCJMJUZ�PG�FYDFFEJOH�UIF�EFTJHO�XJOE� 
TQFFE�XBT�TFMFDUFE�GPS�UIF�IVSSJDBOF�EFTJHO�XJOE�TQFFET�JO�UIF�*$$�����TUBOEBSE��*U�QSPEVDFT� 
IJHIFS�WBMVFT�JO�UIF�BSFBT�NPTU�QSPOF�UP�IVSSJDBOFT�UIBO�UIPTF�HJWFO�JO�UIF�FBSMJFS�WFSTJPO�PG� 
'&."�����BOE�QSPWJEFT�B�DPOTJTUFOU�SJTL�CBTFE�EFTJHO�BQQSPBDI�GPS�IVSSJDBOF�TIFMUFST�BOE�TBGF� 
SPPNT��5IF�MPXFS�MJNJU�PG�UIF�IVSSJDBOF�TBGF�SPPN�BOE�TIFMUFS�EFTJHO�XJOE�TQFFE�XBT�TFU�BU����� 
NQI�XIJDI�JT�DMPTF�UP�UIF�VQQFS�MJNJU�PG�UIF�&'��4DBMF�BOE�BU�UIF�VQQFS�MJNJU�PG�UIF�PME�'��4DBMF��� 
4JODF�OFBSMZ�BMM�PCTFSWFE�UPSOBEPFT�TQBXOFE�CZ�IVSSJDBOFT�IBWF�CFFO�DMBTTJàFE�BT�'��PS�MPXFS� 
UIJT�MPXFS�MJNJU�QSPWJEFT�SFBTPOBCMF�BOE�DPOTFSWBUJWF�EFTJHO�DSJUFSJB�GPS�TBGF�SPPNT�UIBU�BSF� 
JOUFOEFE�GPS�VTF�EVSJOH�B�IVSSJDBOF� 

6.2 Commentary on Load Combinations 
5IJT�TFDUJPO�QSFTFOUT�EJTDVTTJPO�PO�UIF�MPBE�DPNCJOBUJPOT�VTFE�JO�TBGF�SPPN�EFTJHO��4USFOHUI� 
%FTJHO�MPBE�DPNCJOBUJPOT�BSF�QSFTFOUFE�àSTU�GPMMPXFE�CZ�UIPTF�GPS�"MMPXBCMF�4USFTT�%FTJHO� 

6.2.1 Strength Design 
5IF�DPODFQU�VTFE�JO�UIF�EFWFMPQNFOU�PG�EFTJHO�NFUIPEPMPHZ�GPS�TBGF�SPPNT�JT�UIBU�UIF� 
EFTJHOFST�NVTU�VTF�XJOE�MPBET�GPS�FYUSFNF�FWFOUT�XJUI�NFBO�SFDVSSFODF�JOUFSWBMT�BT�IJHI�BT� 
������UP���������ZFBST��4FDUJPO�$����JO�"4$&������EFTDSJCFT�IPX�"4$&�IBT�USFBUFE�UIF� 
MPBE�DPNCJOBUJPOT�GPS�FYUSBPSEJOBSZ�FWFOUT�BOE�B�TJNJMBS�BQQSPBDI�JT�CFJOH�VTFE�JO�UIJT�EFTJHO� 
HVJEBODF��5IF�DVSSFOU�MPBE�DPNCJOBUJPOT�GPS�TUSFOHUI�EFTJHO�BSF�	OFX�SFWJTFE�WBMVFT�BSF�JO�CPME
� 

-PBE�$PNCJOBUJPO����� ���	 %���' 

-PBE�$PNCJOBUJPO����� ���	 %���'���5 ������	 -���) ������	 -S�PS�4�PS�3 

-PBE�$PNCJOBUJPO����� ���%������	 -S�PS�4�PS�3 ���	 -�PS�����8Y 

-PBE�$PNCJOBUJPO����� ���%������8Y���-������	 -S�PS�4�PS�3
 

-PBE�$PNCJOBUJPO����� ���%������&���-������4 

-PBE�$PNCJOBUJPO����� ���%������8Y������) 

-PBE�$PNCJOBUJPO����� ���%������&������) 

&YDFQUJPOT�	GSPN�"4$&�����
�� 

���� /�"� 
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���� 5IF�MPBE�GBDUPS�PO�)�TIBMM�CF�TFU�FRVBM�UP�[FSP�JO�MPBE�DPNCJOBUJPOT���BOE���JG�UIF�TUSVDUVSBM� 
BDUJPO�EVF�UP�)�DPVOUFSBDUT�UIBU�EVF�UP�8�PS�&� 

���� *O�DPNCJOBUJPOT�����BOE���UIF�DPNCJOBUJPO�MPBE�4�TIBMM�CF�UBLFO�BT�FJUIFS�UIF�áBU�SPPG�TOPX� 
MPBE�PS�UIF�TMPQFE�SPPG�TOPX�MPBE� 

5IF�SFDPNNFOEFE�DIBOHFT�BSF�BT�GPMMPXT� 

*O�MPBE�DPNCJOBUJPO���SFQMBDF����8�XJUI�����8Y 

*O�MPBE�DPNCJOBUJPOT���BOE���SFQMBDF����8�XJUI�����8Y 

&YDFQUJPO���TIBMM�OPU�BQQMZ�BOE�&YDFQUJPO���JT�BEEFE�QFS�"4$&������ 

5IF�QSJNBSZ�SFBTPO�GPS�UIF�SFEVDUJPO�PG�MPBE�GBDUPST�GPS�FYUSFNF�FWFOUT�JT�UIBU�UIF�VTF�PG�MPBE� 
GBDUPST�GPS�TUBOEBSE�EFTJHO�XJOE�TQFFET�JT�OPU�KVTUJàFE�CFDBVTF�UIF�QSPQPTFE�XJOE�TQFFET�VTFE� 
JO�TBGF�SPPN�EFTJHO�BSF�DPOTJEFSFE�UP�CF�WFSZ�MPX�QSPCBCJMJUZ�FWFOUT��5IF�MFWFM�PG�BEKVTUNFOU� 
UIBU�UIF�MPBE�GBDUPST�QSPWJEF�GPS�MPBE�DPNCJOBUJPOT�VTJOH�UIF�TUBOEBSE�EFTJHO�XJOE�TQFFET�JT� 
OPU�OFDFTTBSZ�GPS�MPBE�DPNCJOBUJPOT�XJUI�FYUSFNF�XJOE�TQFFET��*U�TIPVME�CF�OPUFE�UIBU�UIF� 
TFDUJPO�PO�MPBE�DPNCJOBUJPOT�GPS�FYUSBPSEJOBSZ�FWFOUT�JO�"4$&������4FDUJPO�$����JOEJDBUFT� 
UIBU�UIF�FYUSBPSEJOBSZ�MPBE�CF�UBLFO�BT�"L�XJUI�OP�MPBE�GBDUPS�BQQMJFE�CFDBVTF�TVDI�MPBET� 
FODPNQBTT�UIF�VODFSUBJOUZ�PG�FYUSBPSEJOBSZ�FWFOUT�BOE�BSF�OFDFTTBSJMZ�WFSZ�DPOTFSWBUJWF�� 
UIFSFGPSF�OP�BEKVTUNFOU�JT�OFFEFE��5IFTF�BSF�CBTJDBMMZ�UIF�DBTFT�QSFTFOUFE�BCPWF�BT�MPBE� 
DPNCJOBUJPOT���BOE����-PBE�DPNCJOBUJPOT���BOE��� 
BSF�CPUI�GPS�WFSUJDBM�GPSDFT��&YDFQU�GPS�UIF�EFBE�MPBE� *O�BMM�MPBE�DPNCJOBUJPOT�UIF�8� 
UIF�PUIFS�DPNQPOFOUT�PG�UIFTF�UXP�DPNCJOBUJPOT�BSF� TZNCPM�JT�VTFE�UP�JOEJDBUF�TUBOEBSE� 
SFWFSTFE��5IF�SFEVDUJPO�PG�UIF�MPBE�GBDUPS�PO�8Y�JO� EFTJHO�XJOE�QSFTTVSFT�GSPN�"4$&� 
UIF�WFSUJDBM�PS�VQMJGU�EJSFDUJPO�NFBOT�UIBU�VQMJGU�MPBET� ������5IF�8Y�TZNCPM�JT�VTFE�JO�MPBE� 
BSF�CFJOH�SFEVDFE�GPS�FYUSFNFMZ�IJHI�XJOE�TQFFET�� DPNCJOBUJPOT�GPS�FYUSFNF�FWFOUT� 
-PBE�DPNCJOBUJPO���JT�VTFE�GPS�MBUFSBM�MPBET�BOE� 	TBGF�SPPN�EFTJHO
�UP� JOEJDBUF� 
UIF�SFEVDUJPO�JO�MPBE�GBDUPS�JO�UIJT�DBTF�SFEVDFT�UIF� FYUSFNF�XJOE�QSFTTVSFT� 
PWFSUVSOJOH�FGGFDU�DBVTFE�CZ�XJOE� 

'PS�FYBNQMF�JG�BMM�PG�UIF�MPBET�XFSF������QPVOET�BOE�UIF�CBTJD�XJOE�TQFFE�XBT�����NQI�CVU� 
UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�XBT�����NQI�	BOE�BMM�PUIFS�XJOE�EFTJHO�QBSBNFUFST�XFSF�BT� 
QSPQPTFE
�UIFO�8�GSPN�����NQI�TQFFE�JT�CBTFE�PO�WFMPDJUZ�QSFTTVSF�	R
��4P�EFTJHOBUJOH�R����BT� 
UIF�WFMPDJUZ�QSFTTVSF�XF�DBO�DBMDVMBUF�UIF�GPMMPXJOH��R �����������Y�, �Y�, Y�*�Y�7���5IFO�GSPN���� E [U�

"4$&�XF�LOPX�8���R��� 
	Q�R
�Y�	BSFB�PG�UIF�CVJMEJOH�m�BTTVNFE�UP�CF������TRVBSF�GFFU�GPS�UIJT� 

TJNQMF�FYBNQMF
��'PS�TJNQMJDJUZ�BTTVNF�UIFSF�JT�OP�EJGGFSFODF�CFUXFFO�UIF�EFTJHO�DPFGàDJFOUT� 

'PS�����NQI�iCBTJDu�XJOE�TQFFE� 

-PBE�$PNCJOBUJPO����� ���	����
������	�����PS������PS�����
���	�����PS������������� 
� <�����>
����������MCT 

-PBE�$PNCJOBUJPO����� ���	����
�������������	�����
�������������	�����PS������PS�����
�� 
� ���������MCT 
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-PBE�$PNCJOBUJPO����� ���	����
�����������������������	����
���������MCT 

'PS�B�TBGF�SPPN�EFTJHO�XJOE�TQFFE�PG�����NQI�UIF�WFMPDJUZ�QSFTTVSF�R����JT�DBMDVMBUFE�JO�UIF� 
TBNF�XBZ�FYDFQU�UIBU�UIF�,E�	EJSFDUJPOBMJUZ�GBDUPS
�JT�OPX�����JOTUFBE�PG�B�WBMVF�TQFDJàFE�GPS� 
ACBTJD��XJOE�EFTJHO�JO�"4$&������5BCMF������5IFSFGPSF�GPS�����NQI�iTBGF�SPPNu�XJOE�TQFFE� 

-PBE�$PNCJOBUJPO����� ���	����
������	�����PS������PS�����
���	�����PS������������ 
� <�����>
����������MCT 

-PBE�$PNCJOBUJPO����� ���	����
�������������	�����
�������������	�����PS������PS�����
�� 
� ���������MCT 

-PBE�$PNCJOBUJPO���� ���	����
�����������������������	����
���������MCT 

5IJT�FYBNQMF�JMMVTUSBUFT�UIF�JODSFBTF�JO�MPBET�PO�UIF�CVJMEJOH�POMZ�CZ�UIF�JODSFBTF�JO�UIF�XJOE� 
TQFFE�BOE�UIF�NPEJàDBUJPO�PG�XJOE�QBSBNFUFS�,E�GSPN� 
UIBU�VTFE�JO�ACBTJD��IVSSJDBOF�XJOE�EFTJHO�UP�UIBU�VTFE� 
JO�UPSOBEP�TBGF�SPPN�EFTJHO��*U�TIPVME�CF�CPSOF�JO� 
NJOE�UIBU�UIF�MPBE�JODSFBTF�SFTVMUJOH�GSPN�UIF�JODSFBTF� 
JO�XJOE�TQFFE�GPS�TBGF�SPPN�EFTJHO�JT�UFNQFSFE�CZ� 
UIF�SFWJTFE�	SFEVDFE
�MPBE�GBDUPST�UIFSFCZ�QSPWJEJOH� 
NVDI�NPSF�SFBMJTUJD�EFTJHO�MPBET� 

5IF�EFTJHOFS�TIPVME�BMTP�DPOTJEFS�UIF�BQQSPQSJBUF� 
TFJTNJD�MPBE�DPNCJOBUJPOT�JO�4FDUJPO�������PG�"4$&� 
������8IFSF�BQQSPQSJBUF�UIF�NPTU�VOGBWPSBCMF� 
FGGFDUT�GSPN�CPUI�XJOE�BOE�TFJTNJD�MPBET�TIPVME�CF� 
JOWFTUJHBUFE��8JOE�BOE�TFJTNJD�MPBET�TIPVME�OPU�CF� 
DPOTJEFSFE�UP�BDU�TJNVMUBOFPVTMZ�	SFGFS�UP�4FDUJPO� 
������PG�"4$&������GPS�UIF�TQFDJàD�EFàOJUJPO�PG� 
FBSUIRVBLF�MPBE�&
��'SPN�UIF�MPBE�DBTFT�PG�4FDUJPO� 
������PG�"4$&������BOE�UIF�MPBE�DBTFT�MJTUFE�BCPWF� 
UIF�DPNCJOBUJPO�UIBU�QSPEVDFT�UIF�NPTU�VOGBWPSBCMF� 
FGGFDU�JO�UIF�CVJMEJOH�TBGF�SPPN�CVJMEJOH�DPNQPOFOU� 
PS�GPVOEBUJPO�TIBMM�CF�VTFE� 

NOTE 
8IFO�B�TBGF�SPPN�JT�MPDBUFE�JO� 
B�GMPPE�[POF�UIF�GPMMPXJOH�MPBE� 
DPNCJOBUJPOT� JO�4FDUJPO�������  
TIPVME�CF�DPOTJEFSFE� 

*O�7�[POFT�BOE�DPBTUBM�"�[POFT� 
UIF����8Y�JO�DPNCJOBUJPOT���BOE� 
��TIPVME�CF�SFQMBDFE�CZ����8Y��� 
���'B� 

*O�OPO�DPBTUBM�"�[POFT�UIF����8Y� 
JO�DPNCJOBUJPOT���BOE���TIPVME�CF� 
SFQMBDFE�CZ����8Y������'B� 

6.2.2 Allowable Stress Design (ASD) 
5IF�CVJMEJOH�DPEF�JO�FGGFDU�TIPVME�JOEJDBUF�UIF�MPBE�DPNCJOBUJPOT�UP�CF�DPOTJEFSFE�GPS�UIF�EFTJHO� 
PG�B�CVJMEJOH��*O�UIF�BCTFODF�PG�B�CVJMEJOH�DPEF�UIF�EFTJHOFS�TIPVME�VTF�UIF�MPBE�DPNCJOBUJPOT� 
PG�4FDUJPO�������PG�"4$&������UP�FOTVSF�UIBU�B�DPNQMFUF�TFU�PG�MPBE�DBTFT�JT�DPOTJEFSFE��'PS�UIF� 
.8'34�$�$�BOE�GPVOEBUJPOT�PG�FYUSFNF�XJOE�TBGF�SPPNT�EFTJHOFST�TIPVME�BMTP�DPOTJEFS�UIF� 
DVSSFOU�MPBE�DBTFT�GPS�"4%�	OFX�SFWJTFE�WBMVFT�BSF�JO�CPME
�� 

-PBE�$PNCJOBUJPO����� %���' 

-PBE�$PNCJOBUJPO����� %���)���'���-���5 
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-PBE�$PNCJOBUJPO����� %���)���'���	-S�PS�4�PS�3
�
 

-PBE�$PNCJOBUJPO����� %���)���'�������	-���5
�������	-S�PS�4�PS�3
 

-PBE�$PNCJOBUJPO����� %���)���'���	 ���8Y�PS����&
 

-PBE�$PNCJOBUJPO����� %���)���'�������	 ���8Y�PS����&
�������-�������	-S�PS�4�PS�3
 

-PBE�$PNCJOBUJPO����� ���%������8Y���)
 

-PBE�$PNCJOBUJPO����� ���%������&���)
 

5IF�SFDPNNFOEFE�DIBOHFT�GPS�VTF�JO�'&."�����BSF�BT�GPMMPXT� 

*O�MPBE�DPNCJOBUJPOT�����BOE���SFQMBDF�8�XJUI����8Y� 

"T�JMMVTUSBUFE�GPS�UIF�TUSFOHUI�EFTJHO�MPBE�DPNCJOBUJPOT�UIF�"4%�DPNCJOBUJPOT�XJMM�ZJFME�UIF� 
TBNF�BQQSPYJNBUF�SFMBUJPOTIJQT�TP�JG�BMM�UFSNT�PG�UIF�FRVBUJPOT�BSF������QPVOET�FYDFQU�UIF� 
XJOE�TQFFE�JT�WBSJFE�GSPN�����NQI�UP�����NQI�BOE�UIF�XJOE�USJCVUBSZ�BSFB�JT������TRVBSF�GFFU� 
UIF�SFTVMUT�GPMMPX� 

'PS�����NQI�XJOE�TQFFE� 

-PBE�$PNCJOBUJPO������%���8Y���-�������������������������������MCT 

-PBE�$PNCJOBUJPO������%���)���'�������8Y�������-�������	-S�PS�4�PS�3
���������������� 
���������������������������������������������������MCT 

-PBE�$PNCJOBUJPO���������%���8Y���)����������������������������������������������� 
���������������MCT 

XIFSF�%���EFBE�MPBE�-���MJWF�MPBE�BOE�8Y���FYUSFNF�XJOE�MPBE�CBTFE�PO�XJOE�TQFFE� 
TFMFDUFE�GSPN�'JHVSF������ 

NOTE 
8IFO�B�TBGF�SPPN�JT�MPDBUFE�JO�B�áPPE�[POF�UIF�GPMMPXJOH�MPBE�DPNCJOBUJPOT�JO� 
4FDUJPO�������TIPVME�CF�DPOTJEFSFE�QFS�"4$&������ 

*O�7�[POFT�BOE�DPBTUBM�"�[POFT����'B�TIPVME�CF�BEEFE�UP�MPBE�DPNCJOBUJPOT�� 
��BOE��� 

*O�OPO�DPBTUBM�"�[POFT�����'B�TIPVME�CF�BEEFE�UP�MPBE�DPNCJOBUJPOT���BOE��� 
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'PS�����NQI�TBGF�SPPN�XJOE�TQFFE� 

-PBE�$PNCJOBUJPO������%������8Y���-������������������������������������MCT 

-PBE�$PNCJOBUJPO������%���)���'�����8Y�������-�������	-S�PS�4�PS�3
���������������� 
� ����������������������������������������������������MCT 

-PBE�$PNCJOBUJPO���������%������8Y���)�����������������������������������������MCT 

"T�NFOUJPOFE�JO�4FDUJPO�������XJOE�MPBET�EFUFSNJOFE�GSPN�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE� 
NBQT�QSFTFOUFE�JO�'JHVSFT�����BOE�����BSF�DPOTJEFSFE�FYUSFNF�MPBET��4BGF�SPPNT�BSF�SFRVJSFE� 
UP�QSPUFDU�UIFJS�PDDVQBOUT�EVSJOH�FYUSFNF�XJOETUPSNT��8IFO�MJWF�MPBE�	USBOTJFOU�MPBE
�JT�UP� 
CF�DPNCJOFE�XJUI�XJOE�MPBE�MJWF�MPBE�JT�NVMUJQMJFE�CZ�B�GBDUPS�PG�����CVU�OP�SFEVDUJPO�TIPVME� 
CF�UBLFO�GPS�XJOE�MPBET�FYDFQU�BT�TQFDJàDBMMZ�TIPXO�BCPWF�GPS�UIF�FYUSFNF�XJOE�FWFOU�CFJOH� 
DPOTJEFSFE��*O�BEEJUJPO�BMMPXBCMF�TUSFTT�TIPVME�OPU�CF�JODSFBTFE�GPS�EFTJHOT�CBTFE�PO�UIF�XJOE� 
MPBET�TQFDJàFE�JO�UIJT�EPDVNFOU�� 

'JOBMMZ�UIF�EFTJHOFS�TIPVME�DPOTJEFS�UIF�BQQSPQSJBUF�TFJTNJD�MPBE�DPNCJOBUJPOT�JO�4FDUJPO� 
������PG�"4$&�������8IFSF�BQQSPQSJBUF�UIF�NPTU�VOGBWPSBCMF�FGGFDUT�GSPN�CPUI�XJOE�BOE� 
TFJTNJD�MPBET�TIPVME�CF�JOWFTUJHBUFE��8JOE�BOE�TFJTNJD�MPBET�TIPVME�OPU�CF�DPOTJEFSFE�UP�BDU� 
TJNVMUBOFPVTMZ�	SFGFS�UP�4FDUJPO�������PG�"4$&������GPS�UIF�TQFDJàD�EFàOJUJPO�PG�FBSUIRVBLF� 
MPBE�&
��'SPN�UIF�MPBE�DBTFT�PG�4FDUJPO�������PG�"4$&������BOE�UIF�MPBE�DBTFT�MJTUFE�BCPWF� 
UIF�DPNCJOBUJPO�UIBU�QSPEVDFT�UIF�NPTU�VOGBWPSBCMF�FGGFDU�JO�UIF�CVJMEJOH�TBGF�SPPN�CVJMEJOH� 
DPNQPOFOU�PS�GPVOEBUJPO�TIPVME�CF�VTFE� 

5IF�EFUFSNJOBUJPO�PG�XIJDI�MPBE�DPNCJOBUJPO�NFUIPE�TIPVME�CF�VTFE�JT�EJDUBUFE�JO�QBSU�CZ�UIF� 
NBUFSJBMT�PG�DPOTUSVDUJPO�DIPTFO�GPS�UIF�TBGF�SPPN��5IF�NBTPOSZ�DPODSFUF�BOE�TUFFM�USBEF� 
PSHBOJ[BUJPOT�IBWF�TUSFOHUI�SFRVJSFNFOUT�JO�UIFJS�SFTQFDUJWF�DPEFT�UIBU�IBWF�CFFO�VTFE�GPS� 
TFWFSBM�ZFBST�BOE�UIFSF�IBT�CFFO�SFTFBSDI�BOE�UFTUJOH�EPOF�GPS�UIFTF�VMUJNBUF�MPBET�TJUVBUJPOT�� 
5IF�XPPE�JOEVTUSZ�IBT�TUSFOHUI�SFRVJSFNFOUT�JO�QBSU�PG�UIF�XPPE�EFTJHO�DPEFT�CVU�UIF�VTF�PG� 
UIFTF�SFRVJSFNFOUT�JT�OPU�XJEFTQSFBE��.BOZ�NFDIBOJDBM�DPOOFDUPST�TUJMM�EP�OPU�HJWF�VMUJNBUF� 
MPBET�CVU�SBUIFS�TQFDJGZ�UIF�BMMPXBCMF�MPBE�XJUI�B�TUSFTT�JODSFBTF�UP�CF�VTFE�GPS�IJHI�MPBE�CVU� 
TIPSU�EVSBUJPO�TVDI�BT�XJOE�BOE�TFJTNJD�FWFOUT���� 

6.2.3 Combination of Loads – MWFRS and C&C 
"DDPSEJOH�UP�"4$&������UIF�.8'34�JT�BO�BTTFNCMBHF�PG�TUSVDUVSBM�FMFNFOUT�BTTJHOFE�UP� 
QSPWJEF�TVQQPSU�BOE�TUBCJMJUZ�GPS�UIF�PWFSBMM�TUSVDUVSF�BOE�BT�B�DPOTFRVFODF�HFOFSBMMZ�SFDFJWFT� 
XJOE�MPBEJOH�GSPN�BMM�TVSGBDFT�PG�UIF�CVJMEJOH��&MFNFOUT�PG�UIF�CVJMEJOH�FOWFMPQF�UIBU�EP�OPU� 
RVBMJGZ�BT�QBSU�PG�UIF�.8'34�BSF�JEFOUJàFE�BT�$�$�BOE�BSF�EFTJHOFE�VTJOH�$�$�XJOE�MPBET�� 
5IF�FMFNFOUT�PG�MPX�SJTF�CVJMEJOHT�BSF�DPOTJEFSFE�QBSU�PG�UIF�CVJMEJOH�FOWFMPQF�	$�$
�PS�UIF� 
.8'34�EFQFOEJOH�VQPO�UIF�XJOE�MPBE�CFJOH�DPOTJEFSFE��'PS�FYBNQMF�.8'34�QSPWJTJPOT�BSF� 
VTFE�UP�EFUFSNJOF�UIF�JO�QMBOF�TIFBS�GPSDFT�GPS�UIF�EFTJHO�PG�FYUFSJPS�NBTPOSZ�XBMMT�XIJMF�$�$� 
QSPWJTJPOT�BSF�VTFE�UP�EFUFSNJOF�UIF�PVU�PG�QMBOF�EFTJHO�CFOEJOH�MPBET� 
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5IF�QSFTTVSF�	QPTJUJWF�JOXBSE�PS�OFHBUJWF�PVUXBSE�TVDUJPO
�FYFSUFE�CZ�UIF�XJOE�áPXJOH�PWFS� 
BOE�BSPVOE�B�CVJMEJOH�WBSJFT�XJUI�UJNF�BOE�MPDBUJPO�PO�UIF�CVJMEJOH��5IF�IJHIFTU�QSFTTVSFT�PDDVS� 
PWFS�TNBMM�BSFBT�GPS�B�WFSZ�TIPSU�UJNF�JO�UIF�SFHJPOT�PG�B�CVJMEJOH�XIFSF�UIF�XJOE�áPX�TFQBSBUJPO� 
JT�RVJUF�TJHOJàDBOU��5IJT�áPX�TFQBSBUJPO�DBO�DBVTF�TNBMM�WPSUJDFT�UP�GPSN�UIBU�DBO�DBVTF�NVDI� 
IJHIFS�QSFTTVSFT�JO�TNBMM�MPDBMJ[FE�BSFBT��5IFTF�áPX�TFQBSBUJPO�SFHJPOT�HFOFSBMMZ�PDDVS�BMPOH� 
UIF�FEHFT�PG�UIF�SPPG�BOE�DPSOFST�PG�UIF�FYUFSJPS�XBMMT��5IFSFGPSF�UIF�EFTJHO�XJOE�QSFTTVSFT�GPS� 
UIF�EFTJHO�PG�UIF�$�$�BSF�IJHIFS�XIFO�UIF�USJCVUBSZ�BSFB�GPS�UIF�FMFNFOU�JT�TNBMM�BOE�MPDBUFE� 
JO�B�XJOE�áPX�TFQBSBUJPO�SFHJPO��5IF�EFTJHO�QSFTTVSF�GPS�B�$�$�FMFNFOU�DBO�CF�PWFS�UXJDF� 
UIF�QSFTTVSF�VTFE�UP�EFTJHO�UIF�TUSVDUVSBM�GSBNJOH�PG�UIF�CVJMEJOH��1SPQFS�BTTFTTNFOU�PG�UIF� 
EFTJHO�XJOE�QSFTTVSFT�JT�DSJUJDBM�UP�EFWFMPQJOH�UIF�EFTJHO�PG�B�CVJMEJOH�T�TUSVDUVSBM�GSBNF�BOE�UIF� 
TFMFDUJPO�PG�BQQSPQSJBUF�FYUFSJPS�DMBEEJOH�� 

5IF�NBKPSJUZ�PG�UIF�XJOE�MPBE�QSPWJTJPOT�BSF�CBTFE�PO�XJOE�UVOOFM�NPEFMJOH�PG�CVJMEJOHT� 
DPOTJEFSJOH�OPO�DZDMPOJD�TUSBJHIU�MJOF�XJOET��.PTU�XJOE�FOHJOFFST�CFMJFWF�UIBU�UIF�SFTVMUT�GSPN� 
UIFTF�XJOE�UVOOFM�UFTUT�DBO�CF�VTFE�UP�EFUFSNJOF�XJOE�QSFTTVSF�GSPN�IVSSJDBOFT��5PSOBEP�XJOE� 
àFMET�BSF�CFMJFWFE�UP�CF�NPSF�DPNQMFY�UIBO�UIF�XJOET�NPEFMFE�JO�XJOE�UVOOFM�UFTUT�UIBU�GPSN� 
UIF�CBTJT�GPS�UIF�XJOE�MPBET�DBMDVMBUFE�JO�"4$&�������)PXFWFS�JO�JOWFTUJHBUJPOT�PG�CVJMEJOHT� 
EBNBHFE�CZ�UPSOBEJD�XJOET�UIF�EBNBHF�JT�DPOTJTUFOU�XJUI�EBNBHF�DBVTFE�CZ�UIF�GPSDFT� 
DBMDVMBUFE�CZ�"4$&�������'PS�UIJT�SFBTPO�VTF�PG�"4$&������QSPWJEFT�B�SFBTPOBCMF�BQQSPBDI�UP� 
DBMDVMBUJOH�XJOE�MPBET�GPS�UPSOBEPFT�FWFO�UIPVHI�JU�JT�LOPXO�UIBU�UIFTF�XJOET�BSF�NPSF�DPNQMFY� 
UIBO�UIF�XJOE�àFMET�VTFE�JO�UIF�NPEFMT� 

%FTJHO�XJOE�MPBET�DBO�DBVTF�BYJBM�JO�QMBOF�BOE�PVU�PG�QMBOF�GPSDFT�UP�BDU�PO�UIF�TBNF�CVJMEJOH� 
FMFNFOU��5IF�DPNCJOBUJPO�PG�UIFTF�MPBET�TIPVME�CF�DPOTJEFSFE�JO�UIF�EFTJHO�PG�CVJMEJOH�XBMMT�� 
'PS�FYBNQMF�DPOTJEFS�UIF�FYUFSJPS�SFJOGPSDFE�NBTPOSZ�XBMM�TIPXO�JO�'JHVSF������%FQFOEJOH� 
PO�XJOE�EJSFDUJPO�UIF�CVJMEJOH�XBMMT�DBSSZ�EJGGFSFOU�DPNCJOFE�MPBET��'PS�XJOE�EJSFDUJPO���UIF� 
XBMM�FMFNFOU�TIPXO�BDUT�BT�B�TIFBSXBMM�BOE�NBZ�FYQFSJFODF�BYJBM�TIFBS�BOE�CFOEJOH�FGGFDUT� 
	GSPN�XJOE�TVDUJPO�QSFTTVSFT
�PS�BYJBM�BOE�TIFBS�FGGFDUT�POMZ��8IFO�FJUIFS�PG�UIFTF�DPOEJUJPOT� 
FYJTUT�UIF�EFTJHOFS�TIPVME�DBMDVMBUF�BOE�DPNCJOF� 
UIFTF�MPBET�VTJOH�.8'34�MPBET��'PS�XJOE�EJSFDUJPO� 
��IPXFWFS�UIF�MPBET�PO�UIF�XBMM�BSF�GSPN�BYJBM�BOE� 
PVU�PG�QMBOF�CFOEJOH�FGGFDUT��'PS�UIJT�DPOEJUJPO�UIF� 
EFTJHOFS�TIPVME�VTF�.8'34�MPBET�UP�DBMDVMBUF�BYJBM� 
MPBET�BOE�$�$�MPBET�UP�DBMDVMBUF�UIF�CFOEJOH�MPBET� 
XIFO�DPNCJOJOH�MPBET�UIBU�BGGFDU�UIF�EFTJHO�PG�UIF� 
XBMM� 

*U�IBT�CFFO�QSFWJPVTMZ�TUBUFE�UIBU�XIFO�XJOE�CMPXT� 
PWFS�B�CVJMEJOH�B�NZSJBE�PG�GPSDFT�BDU�PO�UIF�TUSVDUVSF�� 
5IFTF�GPSDFT�NBZ�DBVTF�UIF�CVJMEJOH�UP�PWFSUVSO� 
EFGPSN�CZ�SBDLJOH�PS�CFOEJOH�PG�DPNQPOFOUT�PS� 
DPMMBQTF�BOE�GBJM�BU�UIF�DPNQPOFOU�KVODUJPOT�PS�KPJOUT�� 
$IBQUFS���EFTDSJCFT�IPX�UIFTF�XJOE�MPBET�BGGFDU� 

NOTE 
$�$�FMFNFOUT�JODMVEF�XBMM�BOE�SPPG� 
NFNCFST� 	F�H��KPJTUT�QVSMJOT�TUVET
� 
XJOEPXT�EPPST�GBTDJB�GBTUFOFST� 
TJEJOH�TPGàUT�QBSBQFUT�DIJNOFZT� 
BOE�SPPG�PWFSIBOHT��$�$�FMFNFOUT� 
SFDFJWF�XJOE�MPBET�EJSFDUMZ�BOE� 
USBOTGFS�UIF�MPBET�UP�PUIFS�DPNQP� 
OFOUT�PS�UP�UIF�.8'34� 
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B�CVJMEJOH�PS�TBGF�SPPN��5P�DBMDVMBUF�UIF�MPBET�DPSSFTQPOEJOH�UP�UIF�EFTJHO�XJOE�UIF�EFTJHO� 
QSPGFTTJPOBM�TIPVME�SFGFS�UP�"4$&������XIFO�DBMDVMBUJOH�UIF�XJOE�QSFTTVSFT�PO�UIF�TBGF�SPPN� 

Figure 6-1.  MWFRS combined loads and C&C loads acting on a structural member
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6.3 Commentary on Tornado Community Safe Room Design Criteria 
8IFO�XJOE�MPBET�BSF�DPOTJEFSFE�JO�UIF�EFTJHO�PG�B�CVJMEJOH�MBUFSBM�BOE�VQMJGU�MPBET�	EJTDVTTFE� 
JO�$IBQUFS��
�NVTU�CF�QSPQFSMZ�BQQMJFE�UP�UIF�CVJMEJOH�FMFNFOUT�BMPOH�XJUI�BMM�PUIFS�MPBET�� 
5IF�EFTJHO�PG�UIF�TBGF�SPPN�SFMJFT�PO�UIF�BQQSPBDI�UBLFO�JO�"4$&������GPS�XJOE�MPBET��'PS� 
DPOTJTUFODZ�UIF�EFTJHOFS�NBZ�XJTI�UP�VTF�"4$&������UP�EFUFSNJOF�PUIFS�MPBET�UIBU�NBZ�BDU� 
PO�UIF�TBGF�SPPN��5IF�*#$������BOE�*3$������BMTP�SFGFSFODF�"4$&������GPS�EFUFSNJOJOH�XJOE� 
MPBET��5IFTF�XJOE�MPBET�TIPVME�UIFO�CF�DPNCJOFE�XJUI�UIF�HSBWJUZ�MPBET�BOE�UIF�DPEF�QSFTDSJCFE� 
MPBET�BDUJOH�PO�UIF�TBGF�SPPN�JO�MPBE�DPNCJOBUJPOT�UIBU�BSF�QSFTFOUFE�JO�4FDUJPOT�������BOE� 
������� 

%FTJHO�XJOE�MPBET�GPS�CVJMEJOHT�BSF�HFOFSBMMZ�USFBUFE�TFQBSBUFMZ�GPS�UIF�EFTJHO�PG�UIF�TUSVDUVSBM� 
TZTUFN�BOE�UIF�EFTJHO�PG�UIF�DMBEEJOH�BOE�JUT�BUUBDINFOU�UP�UIF�TUSVDUVSBM�TZTUFN��%FTJHO�MPBET� 
GPS�UIF�TUSVDUVSBM�TZTUFN�PG�B�TBGF�SPPN�TUBSU�XJUI�UIF�CBTJD�MPBET�GSPN�UIF�BQQMJDBCMF�CVJMEJOH� 
DPEF�HPWFSOJOH�UIF�OPO�SFGVHF�VTF�PG�UIF�TBGF�SPPN��5IF�EFUFSNJOBUJPO�PG�EFTJHO�XJOE�MPBET� 
BDUJOH�PO�UIF�TBGF�SPPN�JT�CBTFE�PO�TUBOEBSE�QSPWJTJPOT�BOE�GPSNVMBT�	FRVBUJPOT
�GPS�UIF� 
.8'34�BT�EFàOFE�JO�"4$&�������5IF�EFTJHO�PG�DMBEEJOH�BOE�JUT�BUUBDINFOU�UP�UIF�TUSVDUVSBM� 
TZTUFN�JT�CBTFE�PO�TUBOEBSE�QSPWJTJPOT�BOE�GPSNVMBT�GPS�UIF�$�$��8BMM�BOE�SPPG�QBOFMT�TIPVME� 
BMTP�CF�DIFDLFE�GPS�PVU�PG�QMBOF�MPBEJOH�BTTPDJBUFE�XJUI�$�$�MPBET�GPS�UIF�BQQSPQSJBUF�USJCVUBSZ� 
BSFBT� 

6.3.1 Wind Design Parameters Using ASCE 7-05 
"GUFS�JU�IBT�CFFO�EFUFSNJOFE�UIBU�B�TBGF�SPPN�JT�OFFEFE�UIF�OFYU�TUFQ�JO�UIF�EFTJHO�QSPDFTT�JT� 
UP�TFMFDU�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�GSPN�UIF�NBQT�JO�'JHVSFT�����BOE�����PS�UIF�IJHIFTU� 
PG�FJUIFS�	GPS�B�DPNCJOFE�IB[BSE�TBGF�SPPN
��5IF�GPVS�[POFT�PO�UIF�NBQ�JO�'JHVSF�����IBWF� 
DPSSFTQPOEJOH�EFTJHO�XJOE�TQFFET�PG�����NQI�����NQI�����NQI�BOE�����NQI��4JNJMBSMZ�UIF� 
XJOE�DPOUPVST�PO�UIF�NBQ�PO�'JHVSF�����SFQSFTFOU�UIF�IVSSJDBOF�IB[BSE�BT�XJOE�TQFFE�JTPCBST� 
UIBU�SBOHF�GSPN�����UP�����NQI�GPS�UIF�NBJOMBOE�6�4��BOE�JODSFBTF�UP�VQ�UP�����NQI�GPS�TQFDJàD� 
JTMBOE�UFSSJUPSJFT��%FQFOEJOH�VQPO�UIF�IB[BSE�POF�XJOE�TQFFE�TIPVME�CF�TFMFDUFE�BT�UIF�TBGF� 
SPPN�EFTJHO�XJOE�TQFFE��5IF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�TIPVME�CF�VTFE�UP�EFUFSNJOF�UIF� 
XJOE�HFOFSBUFE�GPSDFT�GSPN�UPSOBEPFT�UIBU�BDU�PO�FJUIFS�UIF�TUSVDUVSBM�GSBNF�PS�MPBE�CFBSJOH� 
FMFNFOUT�PG�B�CVJMEJOH�PS�TBGF�SPPN�	.8'34
�BOE�UIF�FYUFSJPS�DPWFSJOHT�PG�B�CVJMEJOH�PS�TBGF� 
SPPN�	$�$
� 

*U�JT�SFDPNNFOEFE�UIBU�BMM�XJOE�MPBET�CPUI�.8'34�BOE�$�$�CF�DBMDVMBUFE�VTJOH�UIF�XJOE� 
MPBE�QSPWJTJPOT�JO�4FDUJPO���PG�"4$&�������8IFO�"4$&������JT�VTFE�GPS�UIF�EFTJHO�PG�UPSOBEP� 
PS�IVSSJDBOF�TBGF�SPPNT�POMZ�.FUIPE���m�"OBMZUJDBM�1SPDFEVSF�TIPVME�CF�VTFE��5IF�EFTJHO� 
SFRVJSFNFOUT�GPS�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT�EP�OPU�NFFU�UIF�SFRVJSFNFOUT�GPS�VTJOH� 
.FUIPE���m�4JNQMJGJFE�1SPDFEVSF��*O�BEEJUJPO�TPNF�PG�UIF�QSFTTVSF�DBMDVMBUJPO�QBSBNFUFST�VTFE� 
JO�UIF�EFTJHO�PG�B�TBGF�SPPN�TIPVME�CF�EJGGFSFOU�GSPN�UIPTF�MJTUFE�JO�"4$&������CFDBVTF�EFUBJMFE� 
XJOE�DIBSBDUFSJTUJDT�JO�UPSOBEPFT�BOE�IVSSJDBOFT�BSF�OPU�XFMM�VOEFSTUPPE��#BTFE�PO�UIF�XJOE� 
TQFFE�TFMFDUFE�GSPN�'JHVSF�����UIF�GPMMPXJOH�QBSBNFUFST�BSF�SFDPNNFOEFE�GPS�UIF�DBMDVMBUJPO�PG� 
XJOE�QSFTTVSFT�XJUI�.FUIPE���PG�"4$&������� 
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*NQPSUBODF�'BDUPS�	*
� *������ 

4JUF�&YQPTVSF� $ 

%JSFDUJPOBMJUZ�'BDUPS�	,E 
� ,E������ 

*OUFSOBM�1SFTTVSF�$PFGàDJFOU�	($ 
� ($ �����������QJ QJ

)FJHIU�PG�UIF�TBGF�SPPN�JT�OPU�SFTUSJDUFE 

5IF�JNQPSUBODF�GBDUPS�	*
�JT�TFU�UP������5IF�JNQPSUBODF�GBDUPS�GPS�XJOE�MPBET�JO�"4$&������JT� 
EFTJHOFE�UP�BEKVTU�UIF�WFMPDJUZ�QSFTTVSF�UP�EJGGFSFOU�BOOVBM�QSPCBCJMJUJFT�PG�JU�CFJOH�FYDFFEFE� 
	EJGGFSFOU�.3*T
��4JODF�UIF�XJOE�TQFFET�JO�'JHVSF�����BSF�BMSFBEZ�CBTFE�PO�WFSZ�MBSHF�.3*T�	J�F�� 
MPX�FYDFFEFODF�QSPCBCJMJUJFT
�UIFZ�EP�OPU�OFFE�UP�CF�BEKVTUFE�XJUI�UIF�JNQPSUBODF�GBDUPS� 

*U�JT�SFDPNNFOEFE�UIBU�TJUF�&YQPTVSF�$�BTTPDJBUFE�XJUI�PQFO�UFSSBJO�CF�VTFE�UP�EFUFSNJOF� 
EFTJHO�XJOE�GPSDFT�GPS�TBGF�SPPNT��*O�TFWFSF�UPSOBEPFT�BOE�IVSSJDBOFT�PSEJOBSZ�TUSVDUVSFT� 
BOE�USFFT�JO�XPPEFE�BSFBT�BSF�áBUUFOFE�FYQPTJOH�TBGF�SPPNT�UP�XJOET�DPNJOH�PWFS�PQFO� 
UFSSBJO��"MTP�WFSZ�MJUUMF�JT�LOPXO�BCPVU�UIF�WBSJBUJPO�PG�XJOET�XJUI�IFJHIU�JO�IVSSJDBOFT�BOE� 
UPSOBEPFT��6TF�PG�&YQPTVSF�$�JT�BQQSPQSJBUF�VOUJM�UIF�LOPXMFEHF�PG�MPDBMJ[FE�XJOET�UVSCVMFODF� 
DIBSBDUFSJTUJDT�BOE�CPVOEBSZ�MBZFS�FGGFDUT�PG�XJOET�JO�IVSSJDBOFT�BOE�UPSOBEPFT�JNQSPWFT� 

5IF�EJSFDUJPOBMJUZ�GBDUPS�	,E 

�JT�DPOTFSWBUJWFMZ�TFU�BU������5IJT�JT�EPOF�CFDBVTF�XJOE�EJSFDUJPOT� 

NBZ�DIBOHF�DPOTJEFSBCMZ�EVSJOH�B�UPSOBEP�PS�IJHIFS�JOUFOTJUZ�IVSSJDBOF�BOE�B�CVJMEJOH�NBZ�CF� 
FYQPTFE�UP�JOUFOTF�XJOET�GSPN�JUT�NPTU�WVMOFSBCMF�EJSFDUJPO��5IFSFGPSF�UIF�SFEVDUJPO�PG�UIJT� 
GBDUPS�BMMPXFE�JO�"4$&�GPS�OPSNBM�CVJMEJOH�EFTJHO�JT�OPU�SFDPNNFOEFE�GPS�UIF�EFTJHO�PG�B�TBGF� 
SPPN� 

5IF�"4$&������FRVBUJPOT�GPS�EFUFSNJOJOH�XJOE�MPBET�BMTP�JODMVEF�UIF�UPQPHSBQIJD�GBDUPS� 
,[U��%BNBHF�EPDVNFOUBUJPO�JO�IVSSJDBOF�EJTBTUFST�TVHHFTUT�UIBU�CVJMEJOHT�PO�FTDBSQNFOUT� 
FYQFSJFODF�IJHIFS�GPSDFT�UIBO�CVJMEJOHT�PUIFSXJTF�TJUVBUFE��/P�TQFDJàD�PCTFSWBUJPOT�PO� 
UPQPHSBQIJD�FGGFDUT�JO�UPSOBEJD�FWFOUT�BSF�BWBJMBCMF��5IF�EFTJHOFS�JT�BEWJTFE�UP�BWPJE�TJUJOH�TBGF� 
SPPNT�JO�MPDBUJPOT�UIBU�BSF�MJLFMZ�UP�FYQFSJFODF�UPQPHSBQIJD�FGGFDUT��*G�JU�JT�OFDFTTBSZ�UP�MPDBUF�B� 
TBGF�SPPN�PO�UPQ�PG�B�IJMM�PS�BO�FTDBSQNFOU�SFRVJSFNFOUT�HJWFO�JO�"4$&������GPS�UIF�UPQPHSBQIJD� 
GBDUPS�DBO�CF�VTFE�XIFO�DBMDVMBUJOH�XJOE�QSFTTVSFT�PO�TBGF�SPPNT�UIBU�BSF�CFJOH�EFTJHOFE�GPS� 
IVSSJDBOF�XJOET�POMZ� 

5IF�EFTJHO�XJOE�MPBET�QSFTTVSFT�GPS�UIF�.8'34�PS�UIF�$�$�PG�B�CVJMEJOH�BSF�CBTFE�PO�UIF� 
GPMMPXJOH�GBDUPST��WFMPDJUZ�QSFTTVSF�BO�FYUFSOBM�HVTU�QSFTTVSF�DPFGàDJFOU�BOE�BO�JOUFSOBM�HVTU� 
QSFTTVSF�DPFGàDJFOU��5IFTF�DPFGàDJFOUT�BSF�EFSJWFE�GSPN�TFWFSBM�GBDUPST�SFMBUFE�UP�UIF�XJOE�àFME� 
UIF�XJOE�TUSVDUVSF�JOUFSBDUJPO�BOE�UIF�CVJMEJOH�DIBSBDUFSJTUJDT�� 

5IF�WFMPDJUZ�QSFTTVSF�FRVBUJPO�	&RVBUJPO������"4$&�����
�JT�TIPXO�JO�'PSNVMB������5IF� 
FRVBUJPO�GPS�QSFTTVSF�PO�B�CVJMEJOH�TVSGBDF�GPS�.8'34�GPS�CVJMEJOHT�PG�BMM�IFJHIUT�	&RVBUJPO�� 
�����"4$&�����
�JT�TIPXO�JO�'PSNVMB����� 
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5IF�WFMPDJUZ�QSFTTVSF�JT�SFMBUFE�UP�IFJHIU�BCPWF�HSPVOE�FYQPTVSF�XJOE�EJSFDUJPOBMJUZ�XJOE� 
TQFFE�BOE�JNQPSUBODF�GBDUPS��4FWFSBM�PG�UIFTF�GBDUPST�BDDPVOU�GPS�UIF�CPVOEBSZ�MBZFS�FGGFDUT�PG� 
XJOE�áPXJOH�DMPTF�UP�UIF�TVSGBDF�PG�UIF�FBSUI�XIFSF�JU�JOUFSBDUT�XJUI�UIF�UFSSBJO�CVJMEJOHT�BOE� 
WFHFUBUJPO� 

7BMVFT�PG�UIF�FYQPTVSF�GBDUPS�	,[ 
�BSF�QSFTFOUFE�JO�UBCVMBS�GPSN�JO�"4$&�������5IF�WBMVF�PG�,[� 

TFMFDUFE�TIPVME�CF�CBTFE�PO�UIF�IFJHIU�PG�UIF�TBGF�SPPN�BCPWF�HSBEF�BOE�UIF�CVJMEJOH�FYQPTVSF� 
&YQPTVSF�$
��5IF�UFSSBJO�TQFFEVQ�GBDUPS�	,[U �JT�CBTFE�PO�UIF�BDDFMFSBUJPO�PG�TUSBJHIU�XJOET�PWFS� 
IJMMT�SJEHFT�PS�FTDBSQNFOUT��"T�QSFWJPVTMZ�NFOUJPOFE�UIF�"4$&�QSPWJTJPOT�GPS�,[U�TIPVME�CF� 
GPMMPXFE� 

'PS�UIF�.8'34�UIF�HVTU�FGGFDU�GBDUPS�	(
�EFQFOET�PO�XJOE�UVSCVMFODF�BOE�CVJMEJOH�EJNFOTJPOT�� 
5IF�HVTU�FGGFDU�GBDUPS�DBO�CF�DBMDVMBUFE�PS�GPS�B�SJHJE�CVJMEJOH�(��������JT�QFSNJUUFE�CZ�"4$&�� 
������5IF�FYUFSOBM�QSFTTVSF�DPFGàDJFOU�	$Q 

�GPS�UIF�EFTJHO�PG�UIF�.8'34�JT�CBTFE�PO�UIF� 
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QIZTJDBM�EJNFOTJPOT�BOE�TIBQF�PG�UIF�CVJMEJOH�BOE�UIF�TVSGBDF�PG�UIF�CVJMEJOH�JO�SFMBUJPO�UP�B� 
HJWFO�XJOE�EJSFDUJPO� 

5IF�FRVBUJPO�GPS�QSFTTVSFT�PO�$�$�BOE�BUUBDINFOUT�	&RVBUJPO������"4$&�����
�JT�TIPXO�JO� 
'PSNVMB������ 

5IF�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�	($QJ �XIJDI�JODPSQPSBUFT�UIF�HVTU�GBDUPS�	(
�BDDPVOUT�GPS�UIF� 
MFBLBHF�PG�BJS�FOUFSJOH�PS�FYJUJOH�UIF�CVJMEJOH�XIFSF�UIF�CVJMEJOH�FOWFMPQF�IBT�CFFO�CSFBDIFE�� 
5IJT�MFBLBHF�DSFBUFT�B�QSFTTVSF�JODSFBTF�PS�B�EFDSFBTF�XJUIJO�UIF�CVJMEJOH��5IF�SFDPNNFOEFE� 
WBMVF�PG�($QJ�JT��������5IJT�WBMVF�BTTPDJBUFE�XJUI�QBSUJBMMZ�FODMPTFE�CVJMEJOHT�BOE�BQQMJDBCMF�UP� 
CPUI�UIF�.8'34�BOE�$�$�DPNQPOFOUT�XBT�TFMFDUFE�GPS�UIF�GPMMPXJOH�SFBTPOT� 

���� *O�UPSOBEJD�FWFOUT�BT�EJTDVTTFE�JO�4FDUJPO�������NBYJNVN�XJOE�QSFTTVSFT�TIPVME�CF� 
DPNCJOFE�XJUI�QSFTTVSFT�JOEVDFE�CZ�BUNPTQIFSJD�QSFTTVSF�DIBOHF� "1$
�JG�UIF�CVJMEJOH�JT�TFBMFE� 
PS�MJLF�NPTU�TBGF�SPPNT�OFBSMZ�TFBMFE��"MUIPVHI�NPTU�CVJMEJOHT�IBWF�FOPVHI�BJS�MFBLBHF�JO� 
UIFJS�FOWFMPQFT�UIBU�UIFZ�BSF�OPU�BGGFDUFE�CZ�"1$�TBGF�SPPNT�BSF�WFSZ�iUJHIUu�CVJMEJOHT�XJUI�GFX� 
EPPST�BOE�UZQJDBMMZ�OP�XJOEPXT��"�CVJMEJOH�EFTJHOFE�UP�OVMMJGZ�"1$�JOEVDFE�QSFTTVSFT�XIJDI� 
VTVBMMZ�RVBMJàFT�BT�B�QBSUJBMMZ�FODMPTFE�CVJMEJOH�BT�EFàOFE�CZ�"4$&������XPVME�SFRVJSF�B� 
TJHOJàDBOU�OVNCFS�PG�PQFOJOHT�JO�UIF�TBGF�SPPN�UP�BMMPX�QSFTTVSFT�UP�FRVBMJ[F��"MMPXJOH�XJOE�UP� 
áPX�UISPVHI�UIF�TBGF�SPPN�UISPVHI�MBSHF�PQFOJOHT�UP�SFEVDF�JOUFSOBM�QSFTTVSFT�	WFOUJOH
�DPVME� 
DSFBUF�BO�VOTBUJTGBDUPSZ�FOWJSPONFOU�GPS�UIF�PDDVQBOUT�QPTTJCMZ�MFBEJOH�UP�QBOJD�JOKVSZ�PS� 
FWFO�EFBUI��*U�JT�JNQPSUBOU�UP�OPUF�UIBU�WFOUJMBUJPO�JT�OFFEFE�UP�FOTVSF�UIBU�TBGF�SPPN�PDDVQBOUT� 
IBWF�TVGàDJFOU�BJSáPX�UP�SFNBJO�TBGF�CVU�UIBU�DPEF�DPNQMJBOU�WFOUJMBUJPO�JT�OPU�TVGàDJFOU�UP� 
OVMMJGZ�"1$�JOEVDFE�QSFTTVSFT��%FTJHOFST�XIP�XJTI�UP�FMJNJOBUF�UIF�OFFE�GPS�WFOUJOH�UP�BMMFWJBUF� 
"1$�JOEVDFE�QSFTTVSFT�TIPVME�VTF�IJHIFS�WBMVFT�PG�($QJ�	JO�TBGF�SPPN�EFTJHO�($QJ���������JT� 
SFDPNNFOEFE
��%FTJHO�QSFTTVSFT�EFUFSNJOFE�VTJOH�XJOE�JOEVDFE�JOUFSOBM�BOE�FYUFSOBM�QSFTTVSF� 
DPFGàDJFOUT�BSF�DPNQBSBCMF�UP�UIF�QSFTTVSFT�EFUFSNJOFE�VTJOH�B�DPNCJOBUJPO�PG�XJOE�JOEVDFE� 
FYUFSOBM�QSFTTVSF�DPFGàDJFOUT�BOE�"1$�JOEVDFE�QSFTTVSFT��5IVT�UIF�SFTVMUJOH�EFTJHO�XJMM�CF�BCMF� 
UP�SFTJTU�"1$�JOEVDFE�QSFTTVSFT�TIPVME�UIFZ�PDDVS� 

���� *O�IVSSJDBOF�FWFOUT�UPSOBEJD�WPSUJDFT�BSF�PGUFO�FNCFEEFE�JO�UIF�PWFSBMM�TUPSN�TUSVDUVSF�� 
5IFTF�UPSOBEPFT�BSF�DPOTJEFSFE�TNBMM�BOE�MFTT�JOUFOTF�UIBO�UPSOBEPFT�PDDVSSJOH�JO�UIF�JOUFSJPS� 
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PG�UIF�DPVOUSZ��)PXFWFS�TXBUIT�PG�EBNBHF�SFNJOJTDFOU�PG�UPSOBEP�EBNBHF�IBWF�CFFO�OPUFE� 
JO�TFWFSBM�IVSSJDBOFT��*U�IBT�OPU�CFFO�DPOàSNFE�XIFUIFS�UIFTF�TXBUIT�BSF�DBVTFE�CZ�MPDBMJ[FE� 
HVTUT�PS�VOTUBCMF�TNBMM�TDBMF�WPSUJDFT��"T�B�DPOTFSWBUJWF�BQQSPBDI�UP�EFTJHO�TBGF�SPPNT�CFUUFS� 
BCMF�UP�SFTJTU�MPOH�EVSBUJPO�XJOE�GPSDFT�BTTPDJBUFE�XJUI�MBOEGBMMJOH�IVSSJDBOFT�EFTJHOFST�TIPVME� 
VTF�IJHI�WBMVFT�PG�($QJ��5IJT�BQQSPBDI�XJMM�QSPWJEF�SFMJBCMF�BOE�TBGF�EFTJHOT��*U�JT�QBSUJDVMBSMZ� 
JNQPSUBOU�UIBU�OPOF�PG�UIF�$�$�FMFNFOUT�	F�H��EPPST�XJOEPXT
�GBJM�EVSJOH�B�XJOETUPSN�BOE�BMMPX� 
XJOET�UP�CMPX�UISPVHI�UIF�TBGF�SPPN��5IF�DPOTFRVFODFT�DPVME�CF�UIF�TBNF�BT�UIPTF�EFTDSJCFE� 
BCPWF�GPS�UPSOBEPFT� 

"EEJUJPOBMMZ�UIF�WBMVF�PG�($Q�GPS�$�$�FMFNFOUT�JT�SFMBUFE�UP�UIF�MPDBUJPO�PO�UIF�CVJMEJOH�TVSGBDF� 
BOE�UIF�FGGFDUJWF�XJOE�BSFB�PG�UIF�FMFNFOU��'PS�TZTUFNT�XJUI�SFQFUJUJWF�NFNCFST�BEKVTUNFOUT� 
DBO�CF�UBLFO�EVSJOH�UIF�EFTJHO�UP�HBJO�CFOFàU�GSPN�UIF�TZTUFNT��5IFTF�TZTUFNT�BSF�BMMPXFE� 
UP�VTF�UIF�FGGFDUJWF�XJOE�BSFB�BOE�OPU�UIF�USJCVUBSZ�BSFB�UP�TFMFDU�UIF�FYUFSOBM�XJOE�DPFGàDJFOU� 
	XIJDI�UZQJDBMMZ�SFTVMUT�JO�UIF�EFTJHOFS�CFJOH�BCMF�UP�VTF�B�DPFGàDJFOU�XJUI�TNBMMFS�WBMVF�BOE� 
UIFSFGPSF�UIF�XJOE�BSFB�NBZ�CF�UBLFO�BT�UIF�FGGFDUJWF�XJEUI�NVMUJQMJFE�CZ�UIF�TQBO�MFOHUI
��JO� 
UIFTF�JOTUBODFT�UIF�FGGFDUJWF�XJEUI�NBZ�CF�EFUFSNJOFE�CZ�UBLJOH�����PG�UIF�NFNCFS�TQBO��*U�JT� 
OPU�VODPNNPO�GPS�UIF�FGGFDUJWF�XJOE�BSFB�GPS�B�$�$�FMFNFOU�UP�CF�EJGGFSFOU�GSPN�UIF�USJCVUBSZ� 
BSFB�GPS�UIF�TBNF�FMFNFOU�	TFF�'JHVSF����
��5IF�FGGFDUJWF�XJOE�BSFB�JT�BQQMJFE�UP�TFMFDU�UIF� 
DPFGàDJFOU�VTFE�UP�DBMDVMBUF�UIF�NBHOJUVEF�PG�UIF�EFTJHO�XJOE�QSFTTVSF�XIJMF�UIF�USJCVUBSZ�BSFB� 
JT�UIF�BSFB�PWFS�XIJDI�UIF�DBMDVMBUFE�XJOE�QSFTTVSF�JT�BQQMJFE�GPS�UIBU�TQFDJàD�$�$�EFTJHOFE� 
FMFNFOU� 

*U�TIPVME�CF�OPUFE�UIBU�UIF�FYUFSOBM�HVTU�QSFTTVSF�DPFGàDJFOU�JT�DPOTUBOU�BOE�NBYJNVN�GPS� 
FGGFDUJWF�XJOE�BSFBT�MFTT�UIBO����GU��BOE�DPOTUBOU�BOE�NJOJNVN�GPS�FGGFDUJWF�XJOE�BSFBT�HSFBUFS� 
UIBO�����GU���*G�UIF�USJCVUBSZ�BSFB�PG�B�DPNQPOFOU�FMFNFOU�FYDFFET�����GU��UIF�EFTJHO�XJOE� 
QSFTTVSF�BDUJOH�PO�UIBU�DPNQPOFOU�NBZ�CF�CBTFE�PO�UIF�NBJO�.8'34�QSPWJTJPOT� 

0ODF�UIF�BQQSPQSJBUF�.8'34�BOE�$�$�XJOE�QSFTTVSFT�BSF�DBMDVMBUFE�GPS�UIF�TBGF�SPPN�UIFZ� 
TIPVME�CF�BQQMJFE�UP�UIF�FYUFSJPS�XBMM�BOE�SPPG�TVSGBDFT�PG�UIF�TBGF�SPPN�UP�EFUFSNJOF�EFTJHO� 
XJOE�MPBET�GPS�UIF�TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�FMFNFOUT�PG�UIF�TBGF�SPPN��"GUFS�UIFTF�XJOE�MPBET� 
BSF�JEFOUJàFE�UIF�EFTJHOFS�TIPVME�BTTFNCMF�UIF�SFMFWBOU�MPBE�DPNCJOBUJPOT�GPS�UIF�TBGF�SPPN�� 

'JOBMMZ�UIF�EFTJHOFS�TIPVME�OPU�SFEVDF�UIF�DBMDVMBUFE�XJOE�QSFTTVSFT�PS�BTTVNF�B�MPXFS� 
QPUFOUJBM�GPS�NJTTJMF�JNQBDUT�PO�UIF�FYUFSJPS�XBMMT�BOE�SPPG�TVSGBDFT�PG�BO�JOUFSOBM�TBGF�SPPN�� 
"MUIPVHI�B�TBGF�SPPN�JOTJEF�B�MBSHFS�CVJMEJOH�PS�PUIFSXJTF�TIJFMEFE�GSPN�UIF�XJOE�JT�MFTT�MJLFMZ�UP� 
FYQFSJFODF�UIF�GVMM�XJOE�QSFTTVSFT�BOE�NJTTJMF�JNQBDUT�JU�TIPVME�TUJMM�CF�EFTJHOFE�GPS�UIF�EFTJHO� 
XJOE�QSFTTVSFT�BOE�QPUFOUJBM�NJTTJMF�JNQBDUT�UIBU�XPVME�BQQMZ�UP�B�TUBOE�BMPOF�TBGF�SPPN��5IJT� 
JT�SFRVJSFE�CFDBVTF�JU�NVTU�CF�BTTVNFE�UIBU�UIF�TUSVDUVSF�TVSSPVOEJOH�UIF�JOUFSOBM�TBGF�SPPN� 
NBZ�TVTUBJO�TVCTUBOUJBM�EBNBHF�PS�DPMMBQTF�JO�FYUSFNF�XJOE�FWFOUT�PGGFSJOH�OP�QSPUFDUJPO� 
XIBUTPFWFS��5IFSF�JT�OP�DPODMVTJWF�SFTFBSDI�UIBU�DBO�RVBOUJGZ�BMMPXBCMF�NBSHJOBM�SFEVDUJPOT�JO� 
EFTJHO�XJOE�QSFTTVSF�GPS�TBGF�SPPNT�XJUIJO�CVJMEJOHT�PS�PUIFSXJTF�TIJFMEFE�GSPN�XJOE��-JLFXJTF� 
UIFSF�JT�OP�DPODMVTJWF�SFTFBSDI�UIBU�DBO�RVBOUJGZ�UIF�NBSHJOBM�JODSFBTF�JO�EFCSJT�JNQBDU�MPBET�BT� 
B�SFTVMU�PG�UIF�QSPHSFTTJWF�DPMMBQTF�PG�UIF�TUSVDUVSF�TVSSPVOEJOH�UIF�TBGF�SPPN��'PS�UIJT�SFBTPO� 
UIF�EFTJHOFST�BSF�DBVUJPOFE�UP�BWPJE�CVJMEJOH�BSFBT�XIFSF�BO�JOUFSOBM�TBGF�SPPN�NBZ�CF�FYQPTFE� 
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UP�BO�JNQBDU�PG�B�DPMMBQTJOH�MBSHF�PS�IFBWZ�CVJMEJOH�DPNQPOFOU�UIBU�DBOOPU�CF�RVBOUJàFE�BOE� 
EFTJHOFE�GPS�BT�QBSU�PG�UIF�EFTJHO�QSPDFTT�� 

Figure 6-2.  Comparison of tributary and effective wind areas for a roof supported by open-web steel joists 

6.4 	 Commentary on Hurricane Community Safe Room Design 
Criteria 

5IF�EFTJHO�NFUIPEPMPHZ�VTFE�GPS�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPNT�JT�UIF�TBNF�BT�GPS�UPSOBEP� 
DPNNVOJUZ�TBGF�SPPNT��5IF�EFTJHO�QSFNJTF�JT�UP�QSPWJEF�B�CVJMEJOH�UIBU�BGGPSET�UIF�TBGF�SPPN� 
PDDVQBOU�iOFBS�BCTPMVUF�QSPUFDUJPO�u�5IF�POMZ�EJGGFSFODF�JO�UIF�EFTJHO�QSPDFEVSF�JT�UIBU�IVSSJDBOF� 
TBGF�SPPN�EFTJHO�XJOE�TQFFET�BSF�PCUBJOFE�GSPN�UIF�XJOE�TQFFE�DPOUPVST�TIPXO�JO�'JHVSF������ 
5IFTF�XJOE�TQFFET�SFQSFTFOU�VMUJNBUF�EFTJHO�XJOE�TQFFET�� 
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4JUF�FYQPTVSF�GPS�IVSSJDBOF�TBGF�SPPNT�TIPVME�CF�B�$�FYQPTVSF�VOMFTT�B�#�FYQPTVSF�FYJTUT�PO� 
BMM�GPVS�TJEFT�PG�UIF�TBGF�SPPN��4JODF�UIF�XJOE�DBO�DPNF�JO�BOZ�EJSFDUJPO�BOE�UIF�XJOE�JT�SPUBUJOH� 
EVSJOH�B�IVSSJDBOF�JU�JT�CFMJFWFE�JG�BOZ�QBSU�PG�UIF�TJUF�FYQPTVSF�JT�PQFO�UFSSBJO�	&YQPTVSF�$
�UIBU� 
FYQPTVSF�TIPVME�HPWFSO�UIF�EFTJHO��5IF�VSCBO�TVCVSCBO�FYQPTVSF�XPVME�OFFE�UP�CF�QSFTFOU�PO� 
BMM�GPVS�TJEFT�JO�PSEFS�UP�FOTVSF�UIBU�UIF�FYQPTVSF�DPVME�FGGFDUJWFMZ�SFEVDF�UIF�WFMPDJUZ�QSFTTVSF� 
FYQFSJFODFE�CZ�UIF�TBGF�SPPN�BSFB� 

5IF�áPPE�EFTJHO�DSJUFSJB�GPS�IVSSJDBOF�TBGF�SPPNT�TUJQVMBUF�UIBU�UIF�TBGF�SPPN�TIPVME�CF�MPDBUFE� 
PVUTJEF�UIF�áPPEXBZ�UIF�����ZFBS�áPPEQMBJO�BOE�UIF�����ZFBS�áPPEQMBJOT�JO�DPBTUBM�BSFBT� 
EFTJHOBUFE�BT�WFMPDJUZ�	7
�[POFT��5IF�TBGF�SPPN�TIPVME�OPU�CF�MPDBUFE�TP�UIBU�BDDFTT�UP�UIF�TBGF� 
SPPN�DBO�CF�DVU�PGG�CZ�áPPEJOH��5IF�MPXFTU�áPPS�PG�UIF�TBGF�SPPN�BSFB�TIPVME�FJUIFS�CF���GFFU� 
BCPWF�UIF�����ZFBS�áPPE�FMFWBUJPO�PS�BU�UIF�����ZFBS�áPPE�FMFWBUJPO�XIJDIFWFS�JT�IJHIFS��4IPVME� 
UIF�TBGF�SPPN�CF�MPDBUFE�JO�BO�BSFB�TVCKFDU�UP�TUPSN�TVSHF�UIF�TBGF�SPPN�NVTU�CF�FMFWBUFE�TP� 
UIBU�UIF�áPPS�PG�UIF�QSPUFDUFE�BSFB�JT�MPDBUFE�BU�PS�BCPWF�UIF�TUPSN�TVSHF�JOVOEBUJPO�FMFWBUJPO� 
QSFEJDUFE�GPS�B�$BUFHPSZ���TUPSN�TVSHF� 

*U�JT�FYUSFNFMZ�JNQPSUBOU�UP�DPOEVDU�B�UIPSPVHI�áPPE�IB[BSE�BOBMZTJT�PO�UIF�QSPQPTFE�TJUF�PS� 
CVJMEJOH�GPS�B�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN��5IF�QPTTJCJMJUZ�PG�áPPEJOH�GSPN�B�IVSSJDBOF�FWFOU� 
JT�WFSZ�IJHI�BOE�TJODF�PDDVQBOUT�NJHIU�CF�JO�UIF�TBGF�SPPN�GPS�TPNF�FYUFOEFE�QFSJPE�PG�UJNF� 
	QFSIBQT�MPOHFS�UIBO����IPVST
�UIF�TDFOBSJP�PG�TBWJOH�QFPQMF�GSPN�EFBUI�PS�JOKVSZ�DBVTFE�CZ� 
FYUSFNF�XJOET�POMZ�UP�DBVTF�UIFN�IBSN�CZ�áPPEJOH�PS�ESPXOJOH�NVTU�CF�BWPJEFE�� 

5IF�NJOJNVN�TQBDF�SFRVJSFNFOUT�GPS�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�XFSF�TIPXO�JO� 
5BCMF�����PG�UIJT�QVCMJDBUJPO� 

5IF�EFUFSNJOBUJPO�PG�VTBCMF�TQBDF�GPS�BOZ�QBSUJDVMBS�CVJMEJOH�NJHIU�OPU�CF�TUSBJHIUGPSXBSE� 
CFDBVTF�PG�UIF�DPOàHVSBUJPO�PG�UIF�JOUFSJPS��5IF�DBMDVMBUJPO�NFUIPEPMPHZ�CFMPX�JT�JOUFOEFE�UP� 
QSPWJEF�HVJEBODF�PO�IPX�UP�EFUFSNJOF�UIF�VTBCMF�TQBDF��'PS�BMNPTU�BMM�TQBDFT�UIF�VTBCMF�TQBDF� 
JT�MFTT�UIBO�UIF�CVJMEJOH�GPPUQSJOU�CFDBVTF�PG�JOUFSJPS�XBMMT�PS�QBSUJUJPOT��CBUISPPN�PS�LJUDIFO� 
àYUVSFT��QFSNBOFOUMZ�NPVOUFE�EFTLT�DIBJST�PS�UBCMFT��PS�UIF�TUPSBHF�BSFB�SFRVJSFE�UP�TUPSF� 
QPSUBCMF�EFTLT�DIBJST�BOE�UBCMFT��5IF�NBYJNVN�VTBCMF�TQBDF�JT����QFSDFOU�PG�UIF�GPPUQSJOU�BT� 
DBMDVMBUFE�VTJOH�UIF�QBSBNFUFST�CFMPX�� 

$BMDVMBUJPO�PG�6TBCMF�'MPPS�"SFB��5IF�VTBCMF�TBGF�SPPN�áPPS�BSFB�TIPVME�CF�EFUFSNJOFE�CZ� 
TVCUSBDUJOH�UIF�áPPS�BSFB�PG�FYDMVEFE�TQBDFT�QBSUJUJPOT�BOE�XBMMT�DPMVNOT�àYFE�PS�NPWBCMF� 
PCKFDUT�GVSOJUVSF�FRVJQNFOU�PS�PUIFS�GFBUVSFT�UIBU�VOEFS�QSPCBCMF�DPOEJUJPOT�DBO�OPU�CF� 
SFNPWFE�PS�TUPSFE�EVSJOH�VTF�BT�B�TBGF�SPPN�GSPN�UIF�HSPTT�áPPS�BSFB��� 

"O�BMUFSOBUJWF�NFUIPE�GPS�EFUFSNJOJOH�UIF�VTBCMF�TBGF�SPPN�áPPS�BSFB�JT�UP�VTF�UIF�GPMMPXJOH� 
QFSDFOUBHFT� 

O� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPN�BSFBT�XJUI�DPODFOUSBUFE�GVSOJTIJOHT�PS�àYFE� 
TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU� 
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O� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPN�BSFBT�XJUIPVU�DPODFOUSBUFE�GVSOJTIJOHT�PS� 
àYFE�TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU��� 

O� 3FEVDJOH�UIF�HSPTT�áPPS�BSFB�PG�TBGF�SPPN�BSFBT�XJUI�PQFO�QMBO�GVSOJTIJOHT�BOE�XJUIPVU� 
àYFE�TFBUJOH�CZ�B�NJOJNVN�PG����QFSDFOU� 

6.5 Commentary on Residential Safe Room Design Criteria 
5IF�EFTJHO�NFUIPEPMPHZ�VTFE�GPS�SFTJEFOUJBM�TBGF�SPPNT�JT�UIF�TBNF�BT�GPS�UPSOBEP�DPNNVOJUZ� 
TBGF�SPPNT��5IF�EFTJHO�QSFNJTF�JT�UP�QSPWJEF�B�CVJMEJOH�UIBU�BGGPSET�UIF�TBGF�SPPN�PDDVQBOU� 
iOFBS��BCTPMVUF�QSPUFDUJPO�u�5IF�POMZ�EJGGFSFODF�JO�UIF�EFTJHO�QSPDFEVSF�JT�GPS�IVSSJDBOF�TBGF� 
SPPN�EFTJHO��XJOE�TQFFET�BSF�PCUBJOFE�GSPN�UIF�XJOE�TQFFE�DPOUPVST�TIPXO�JO�'JHVSF������ 
5IFTF�XJOE�TQFFET�SFQSFTFOU�VMUJNBUF�EFTJHO�XJOE�TQFFET�� 

4JUF�FYQPTVSF�GPS�SFTJEFOUJBM�TBGF�SPPNT�TIPVME�CF�B�$�FYQPTVSF�JO�BMM�DBTFT��5IF�TBGF�SPPN� 
TIPVME�BMTP�CF�EFTJHOFE�BT�B�QBSUJBMMZ�FODMPTFE�CVJMEJOH�JO�BMM�DBTFT��8IJMF�DPOTFSWBUJWF�JU� 
GPMMPXT�UIF�EFTJHO�QSFNJTF�PG�QSPWJEJOH�iOFBS�BCTPMVUF�QSPUFDUJPO�u 

*U�JT�FYUSFNFMZ�JNQPSUBOU�UP�DPOEVDU�B�UIPSPVHI�áPPE�IB[BSE�BOBMZTJT�PO�UIF�QSPQPTFE�TJUF�PS� 
CVJMEJOH�GPS�B�SFTJEFOUJBM�TBGF�SPPN��5IF�QPTTJCJMJUZ�PG�áPPEJOH�GSPN�B�IVSSJDBOF�FWFOU�JT�WFSZ�IJHI� 
BOE�TJODF�PDDVQBOUT�NJHIU�CF�JO�UIF�TBGF�SPPN�GPS�TPNF�FYUFOEFE�QFSJPE�PG�UJNF�	QFSIBQT�MPOHFS� 
UIBO����IPVST
�UIF�TDFOBSJP�PG�TBWJOH�QFPQMF�GSPN�EFBUI�PS�JOKVSZ�DBVTFE�CZ�FYUSFNF�XJOET�POMZ� 
UP�DBVTF�UIFN�IBSN�CZ�áPPEJOH�PS�ESPXOJOH�NVTU�CF�BWPJEFE�� 

*U�JT�BMTP�JNQPSUBOU�UP�SFNFNCFS�UIBU�'&."�EPFT�OPU�TVQQPSU�QMBDJOH�TBGF�SPPNT�PGGFSJOH� 
QSPUFDUJPO�BHBJOTU�FYUSFNF�XJOE�FWFOUT�XIFSF�áPPEXBUFST�IBWF�UIF�QPUFOUJBM�UP�FOEBOHFS� 
PDDVQBOUT�XJUIJO�UIF�TBGF�SPPN��"MUIPVHI�UIF�*$$�����BMMPXT�UIF�QMBDFNFOU�PG�SFTJEFOUJBM� 
TIFMUFST�JO�BSFBT�TVCKFDU�UP�áPPEJOH�'&."�TBGF�SPPN�EFTJHO�DSJUFSJB�GPS�SFTJEFOUJBM�TBGF�SPPNT� 
TJHOJàDBOUMZ�MJNJUT�UIF�QMBDFNFOU�PG�TBGF�SPPNT�JO�4QFDJBM�'MPPE�)B[BSE�"SFBT�	4')"T
��"� 
SFTJEFOUJBM�TBGF�SPPN�NBZ�POMZ�CF�TJUFE�JO�B�NBQQFE�4')"�XIFSF�OP�XBWF�BDUJPO�PS�IJHI� 
WFMPDJUZ�XBUFS�áPX�JT�BOUJDJQBUFE��5IFSFGPSF�UIF�JOTUBMMBUJPO�PG�B�TBGF�SPPN�JO�B�IPNF�TVQQPSUFE� 
CZ�QJMFT�QJFST�PS�DPMVNOT�TIPVME�CF�TDSVUJOJ[FE�GPS�JUT�MPDBUJPO�XJUI�SFTQFDU�UP�áPPE�IB[BSET�� 
8JUI�CVJMEJOH�DPOOFDUPST�DPNNFSDJBMMZ�BWBJMBCMF�JU�JT�FYUSFNFMZ�EJGàDVMU�UP�FDPOPNJDBMMZ�BOE� 
TUSVDUVSBMMZ�TFQBSBUF�UIF�TBGF�SPPN�GSPN�UIF�FMFWBUFE�áPPS�GSBNJOH�BOE�FOTVSF�UIBU�UIF�TBGF�SPPN� 
XJMM�XJUITUBOE�UIF�GPSDFT�PG�FYUSFNF�XJOET� 

*G�ZPVS�TBGF�SPPN�JT�MPDBUFE�XIFSF�DPBTUBM�PS�SJWFSJOF�áPPEJOH�NBZ�PDDVS�EVSJOH�IVSSJDBOFT�JU� 
TIPVME�OPU�CF�PDDVQJFE�EVSJOH�B�IVSSJDBOF��'VSUIFS�B�SFTJEFOUJBM�TBGF�SPPN�TIPVME�OPU�CF�MPDBUFE� 
JO�BO�BSFB�TVCKFDU�UP�TUPSN�TVSHF�JOVOEBUJPO��"MUIPVHI�PDDVQZJOH�TVDI�B�TBGF�SPPN�EVSJOH�B� 
UPSOBEP�NBZ�CF�BDDFQUBCMF�QSPWJEFE�UIBU�UIF�TBGF�SPPN�JT�MPDBUFE�XIFSF�JU�XJMM�OPU�CF�áPPEFE�CZ� 
SBJOT�BTTPDJBUFE�XJUI�PUIFS�TUPSN�BOE�UPSOBEP�FWFOUT�JU�TIPVME�OPU�CF�VTFE�EVSJOH�B�IVSSJDBOF��"� 
SFTJEFOUJBM�TBGF�SPPN�TJUFE�JO�UIF�4')"�TIPVME�NFFU�UIF�áPPE�TQFDJàD�'&."�TBGF�SPPN�EFTJHO� 
DSJUFSJB�QSFTFOUFE�JO�4FDUJPO������$POTVMU�ZPVS�MPDBM�CVJMEJOH�PGàDJBM�PS�MPDBM�/'*1�SFQSFTFOUBUJWF� 
UP�EFUFSNJOF�XIFUIFS�ZPVS�IPNF�PS�TNBMM�CVTJOFTT�PS�B�QSPQPTFE�TUBOE�BMPOF�TBGF�SPPN�TJUF� 
JT�TVTDFQUJCMF�UP�DPBTUBM�PS�SJWFSJOF�áPPEJOH��*O�BOZ�DBTF�UIF�JOTUBMMBUJPO�PG�BOZ�TBGF�SPPN�JO� 
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B�IVSSJDBOF�QSPOF�BSFB�TIPVME�CF�DPPSEJOBUFE�XJUI�MPDBM�FNFSHFODZ�NBOBHFNFOU�BOE�MBX� 
FOGPSDFNFOU�UP�FOTVSF�UIBU�JUT�VTF�EVSJOH�FYUSFNF�XJOE�FWFOUT�JT�OPU�B�WJPMBUJPO�PG�BOZ�MPDBM�PS� 
TUBUF�FWBDVBUJPO�QMBO� 

6.6 Commentary on Continuous Load Path Concepts 
4USVDUVSBM�TZTUFNT�UIBU�QSPWJEF�B�DPOUJOVPVT�MPBE�QBUI�BSF�UIPTF�UIBU�TVQQPSU�BMM�MPBET�BDUJOH�PO� 
B�CVJMEJOH��MBUFSBMMZ�BOE�WFSUJDBMMZ�	JOXBSE�BOE�PVUXBSE�VQXBSE�BOE�EPXOXBSE
��.BOZ�CVJMEJOHT� 
IBWF�TUSVDUVSBM�TZTUFNT�DBQBCMF�PG�QSPWJEJOH�B�DPOUJOVPVT�MPBE�QBUI�GPS�HSBWJUZ�	EPXOXBSE
� 
MPBET�CVU�UIFZ�BSF�VOBCMF�UP�QSPWJEF�B�DPOUJOVPVT�MPBE�QBUI�GPS�UIF�MBUFSBM�BOE�VQMJGU�GPSDFT� 
HFOFSBUFE�CZ�UPSOBEJD�BOE�IVSSJDBOF�XJOET� 

"�DPOUJOVPVT�MPBE�QBUI�DBO�CF�UIPVHIU�PG�BT�B�iDIBJOu�SVOOJOH�UISPVHI�B�CVJMEJOH��5IF�iMJOLTu�PG� 
UIF�DIBJO�BSF�TUSVDUVSBM�NFNCFST�DPOOFDUJPOT�CFUXFFO�NFNCFST�BOE�BOZ�GBTUFOFST�VTFE�JO�UIF� 
DPOOFDUJPOT�	F�H��OBJMT�TDSFXT�CPMUT�XFMET�PS�SFJOGPSDJOH�TUFFM
��5P�CF�FGGFDUJWF�FBDI�iMJOLu�JO� 
UIF�DPOUJOVPVT�MPBE�QBUI�NVTU�CF�TUSPOH�FOPVHI�UP�USBOTGFS�MPBET�XJUIPVU�QFSNBOFOUMZ�EFGPSNJOH� 
PS�CSFBLJOH��#FDBVTF�BMM�BQQMJFE�MPBET�	F�H��HSBWJUZ�EFBE�MJWF�VQMJGU�MBUFSBM
�NVTU�CF�USBOTGFSSFE� 
JOUP�UIF�HSPVOE�UIF�MPBE�QBUI�NVTU�DPOUJOVF�VOCSPLFO�GSPN�UIF�VQQFSNPTU�CVJMEJOH�FMFNFOU� 
UISPVHI�UIF�GPVOEBUJPO�BOE�JOUP�UIF�HSPVOE� 

*O�HFOFSBM�UIF�DPOUJOVPVT�MPBE�QBUI�UIBU�DBSSJFT�XJOE�GPSDFT�BDUJOH�PO�B�CVJMEJOH�T�FYUFSJPS�TUBSUT� 
XJUI�UIF�OPO�MPBE�CFBSJOH�XBMMT�SPPG�DPWFSJOH�BOE�EFDLT�BOE�XJOEPXT�PS�EPPST��5IFTF�JUFNT�BSF� 
DMBTTJàFE�BT�$�$�JO�"4$&�������3PPG�MPBET�USBOTGFS�UP�UIF�TVQQPSUJOH�SPPG�EFDL�PS�TIFBUIJOH�BOE� 
UIFO�UP�UIF�SPPG�TUSVDUVSF�NBEF�VQ�PG�SBGUFST�KPJTUT�CFBNT�USVTTFT�BOE�HJSEFST��5IF�TUSVDUVSBM� 
NFNCFST�BOE�FMFNFOUT�PG�UIF�SPPG�NVTU�CF�BEFRVBUFMZ�DPOOFDUFE�UP�FBDI�PUIFS�BOE�UP�UIF� 
XBMMT�PS�DPMVNOT�UIBU�TVQQPSU�UIFN��5IF�XBMMT�BOE�DPMVNOT�NVTU�CF�DPOUJOVPVT�BOE�DPOOFDUFE� 
QSPQFSMZ�UP�UIF�GPVOEBUJPO�XIJDI�JO�UVSO�NVTU�CF�DBQBCMF�PG�USBOTGFSSJOH�UIF�MPBET�UP�UIF�HSPVOE�� 

'JHVSF�����JMMVTUSBUFT�UZQJDBM�DPOOFDUJPOT�JNQPSUBOU�UP�DPOUJOVPVT�MPBE�QBUIT�JO�NBTPOSZ� 
DPODSFUF�PS�NFUBM�GSBNF�CVJMEJOHT�	F�H��SFTJEFOUJBM�NVMUJ�GBNJMZ�PS�OPO�SFTJEFOUJBM�CVJMEJOHT
�� 
'JHVSF�����JMMVTUSBUFT�B�DPOUJOVPVT�MPBE�QBUI�JO�B�UZQJDBM�DPNNFSDJBM�CVJMEJOH��'JHVSF�����BMTP� 
JMMVTUSBUFT�UIF�MBUFSBM�BOE�VQMJGU�XJOE�GPSDFT�UIBU�BDU�PO�UIF�TUSVDUVSBM�NFNCFST�BOE�DPOOFDUJPOT�� 
"�EFàDJFODZ�JO�BOZ�PG�UIF�DPOOFDUJPOT�EFQJDUFE�JO�UIFTF�àHVSFT�NBZ�MFBE�UP�TUSVDUVSBM�EBNBHF�PS� 
DPMMBQTF� 

*O�B�UPSOBEP�PS�IVSSJDBOF�TBGF�SPPN�UIJT�DPOUJOVPVT�MPBE�QBUI�JT�FTTFOUJBM�BOE�NVTU�CF�QSFTFOU� 
GPS�UIF�TBGF�SPPN�UP�SFTJTU�XJOE�GPSDFT��5IF�EFTJHOFST�PG�TBGF�SPPNT�NVTU�CF�DBSFGVM�UP�FOTVSF� 
UIBU�BMM�DPOOFDUJPOT�XJUIJO�UIF�MPBE�QBUI�IBWF�CFFO�DIFDLFE�GPS�BEFRVBUF�DBQBDJUZ��"HBJO� 
EFTJHOFST�TIPVME�SFGFS�UP�"4$&������BOE�UIF�EFTJHO�XJOE�TQFFE�BOE�QBSBNFUFST�TQFDJàFE�JO� 
UIJT�NBOVBM�XIFO�EFUFSNJOJOH�UIF�MPBET�PO�UIF�CVJMEJOH�FMFNFOUT�BOE�FOTVSF�UIBU�UIF�QSPQFS� 
QSFTTVSFT�BSF�CFJOH�VTFE�GPS�FJUIFS�.8'34�PS�$�$�CVJMEJOH�FMFNFOUT� 

���� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

 

SECOND EDITION 6 COMMENTARY ON LOAD DETERMINATION AND STRUCTURAL DESIGN CRITERIA 

Figure 6-3.  Critical connections important for providing a continuous load path in a typical masonry, concrete, 
or metal-frame building wall. (For clarity, concrete roof deck is not shown.) 

6.7 Anchorages and Connections 
"�DPNNPO�GBJMVSF�PG�CVJMEJOHT�EVSJOH�FYUSFNF�XJOE�FWFOUT�JT�UIF�GBJMVSF�PG�DPOOFDUJPOT�CFUXFFO� 
CVJMEJOH�FMFNFOUT��5IJT�GBJMVSF�JT�PGUFO�JOJUJBUFE�CZ�B�CSFBDI�JO�UIF�CVJMEJOH�FOWFMPQF�TVDI�BT� 
CSPLFO�EPPST�BOE�XJOEPXT�PS�QBSUJBM�SPPG�GBJMVSF�XIJDI�BMMPXT�JOUFSOBM�QSFTTVSFT�XJUIJO�UIF� 
CVJMEJOH�UP�JODSFBTF�SBQJEMZ��5IJT�QIFOPNFOPO�JT�EJTDVTTFE�JO�$IBQUFS���BOE�UIF�TDIFNBUJD�JO� 
'JHVSF�����JMMVTUSBUFT�UIF�GPSDFT�BDUJOH�PO�CVJMEJOHT�XIFO�B�CSFBDI�PDDVST�� 

"ODIPSBHF�BOE�DPOOFDUJPO�GBJMVSFT�DBO�MFBE�UP�UIF�GBJMVSF�PG�UIF�FOUJSF�TBGF�SPPN�BOE�MPTT�PG�MJGF�� 
5IFSFGPSF�UIF�EFTJHO�PG�BMM�BODIPSBHFT�BOE�DPOOFDUJPOT�TIPVME�CF�CBTFE�PO�UIF�$�$�MPBET� 
DBMDVMBUFE�GSPN�"4$&������BOE�PO�UIF�TQFDJàFE�EFTJHO�BTTVNQUJPO�TUBUFE�JO�4FDUJPO��������"MM� 
FGGFDUT�PG�TIFBS�BOE�CFOEJOH�MPBET�BU�UIF�DPOOFDUJPOT�TIPVME�CF�DPOTJEFSFE� 

6.7.1 Roof Connections and Roof-to-Wall Connections 
"EFRVBUF�DPOOFDUJPOT�NVTU�CF�QSPWJEFE�CFUXFFO�UIF�SPPG�TIFBUIJOH�BOE�SPPG�TUSVDUVSBM�TVQQPSU� 
TUFFM�KPJTUT�BOE�PUIFS�TUSVDUVSBM�SPPàOH�NFNCFST�BOE�XBMMT�PS�TUSVDUVSBM�DPMVNOT��5IFTF�BSF� 
UIF�DPOOFDUJPOT�BU�UIF�UPQ�PG�UIF�DPOUJOVPVT�MPBE�QBUI�BOE�BSF�SFRVJSFE�UP�LFFQ�UIF�SPPG�TZTUFN� 
BUUBDIFE�UP�UIF�TBGF�SPPN�� 

3FJOGPSDJOH�TUFFM�CPMUT�TUFFM�TUVET�XFMET�TDSFXT�BOE�OBJMT�BSF�VTFE�UP�DPOOFDU�SPPG�EFDLJOH� 
UP�TVQQPSUJOH�NFNCFST��5IF�TJ[F�BOE�OVNCFS�PG�UIFTF�DPOOFDUJPOT�SFRVJSFE�GPS�B�TBGF�SPPN� 
EFQFOE�PO�UIF�XJOE�QSFTTVSFT�UIBU�BDU�PO�UIF�SPPG�TZTUFNT��&YBNQMFT�PG�DPOOFDUJPO�EFUBJMT�UIBU� 
IBWF�CFFO�EFTJHOFE�GPS�TPNF�PG�UIFTF�DPOEJUJPOT�NBZ�CF�GPVOE�JO�"QQFOEJDFT�$�BOE�%�GPS�DBTU� 
JO�QMBDF�BOE�QSF�DBTU�DPODSFUF�TBGF�SPPN�EFTJHOT�� 
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Figure 6-4.   Continuous load path in a reinforced masonry building with a concrete roof deck 

'JHVSF�����TIPXT�EBNBHF�UP�B�TDIPPM�JO�0LMBIPNB�UIBU�XBT�TUSVDL�CZ�B�UPSOBEP��5IF�TDIPPM� 
VTFE�B�DPNCJOBUJPO�PG�DPOTUSVDUJPO�UZQFT��TUFFM�GSBNF�XJUI�NBTPOSZ�JOàMM�XBMMT�BOE�MPBE�CFBSJOH� 
VOSFJOGPSDFE�NBTPOSZ�XBMMT��#PUI�TUSVDUVSBM�TZTUFNT�TVQQPSU�PQFO�XFC�TUFFM�KPJTUT�XJUI�B� 
MJHIUXFJHIU�SPPG�TZTUFN�DPNQPTFE�PG�MJHIU�TUFFM�EFDLJOH�JOTVMBUJPO�BOE�B�CVJMU�VQ�SPPG�DPWFSJOH� 
XJUI�BHHSFHBUF�CBMMBTU� 
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5IF�àHVSF�IJHIMJHIUT�B�DPOOFDUJPO�GBJMVSF�CFUXFFO�B� 
CPOE�CFBN�BOE�JUT�TVQQPSUJOH�VOSFJOGPSDFE�NBTPOSZ� 
XBMM�BT�XFMM�BT�UIF�TFQBSBUJPO�PG�UIF�CPOE�CFBN� 
GSPN�SPPG�CBS�KPJTUT��4FF�'JHVSF�����GPS�BO�JMMVTUSBUJPO� 
PG�DPOOFDUJPOT�JO�B�SFJOGPSDFE�NBTPOSZ�XBMM�UIBU� 
BSF�MJLFMZ�UP�SFTJTU�XJOE�GPSDFT�GSPN�B�UPSOBEP�PS� 
IVSSJDBOF��/PUF�UIBU�GPVS�DPOOFDUJPO�QPJOUT�m�CFUXFFO� 
UIF�SPPG�EFDLJOH�BOE�KPJTUT�UIF�KPJTU�BOE�UIF�CPOE� 
CFBN�UIF�CPOE�CFBN�BOE�UIF�XBMM�BOE�UIF�XBMM�UP� 
UIF�GPVOEBUJPO�m�BSF�DSJUJDBM�UP�B�TPVOE�DPOUJOVPVT� 
MPBE�QBUI� 

6.7.2 Foundation-to-Wall Connections and 
Connections Within Wall Systems 

"ODIPS�CPMUT�SFJOGPSDJOH�TUFFM�JNCFEEFE�QMBUF� 
TZTUFNT�QSPQFSMZ�XFMEFE�UPHFUIFS�BOE�OBJMFE� 
NFDIBOJDBM�GBTUFOFST�GPS�XPPE�DPOTUSVDUJPO�BSF� 
UZQJDBM�DPOOFDUJPO�NFUIPET�VTFE�UP�FTUBCMJTI�B�MPBE� 
QBUI�GSPN�GPVOEBUJPO�TZTUFNT�JOUP�XBMM�TZTUFNT�� 
5IFTF�DPOOFDUJPOT�BSF�UIF�MBTU�DPOOFDUJPOT�JO�UIF� 
MPBE�QBUI�UIBU�CSJOH�UIF�GPSDFT�BDUJOH�PO�UIF�CVJMEJOH� 
JOUP�UIF�GPVOEBUJPO�BOE�VMUJNBUFMZ�JOUP�UIF�HSPVOE�� 
5IF�EFTJHOFS�TIPVME�DIFDL�UIF�BCJMJUZ�PG�CPUI�UIF� 
DPOOFDUPS�BOE�UIF�NBUFSJBM�JOUP�XIJDI�UIF�DPOOFDUPS� 
JT�BODIPSFE�UP�XJUITUBOE�UIF�EFTJHO�GPSDFT�� 

'JHVSF�����TIPXT�UXP�DPMVNOT�GSPN� 
B�CVJMEJOH�UIBU�DPMMBQTFE�XIFO�JU� 
XBT�TUSVDL�CZ�UIF�WPSUFY�PG�B�XFBL� 
UPSOBEP��/VNFSPVT�GBJMVSFT�BU�UIF� 
DPOOFDUJPO�CFUXFFO�UIF�DPMVNOT� 
BOE�UIF�GPVOEBUJPO�XFSF�PCTFSWFE�� 
"ODIPS�CPMU�GBJMVSFT�XFSF�PCTFSWFE� 
UP�CF�FJUIFS�EVDUJMF�NBUFSJBM�GBJMVSFT� 
PS�XIFO�EVDUJMF�GBJMVSF�EJE�OPU�PDDVS� 
FNCFENFOU�GBJMVSFT� 

Figure 6-5.  Failure in this load path occurred 
between the bond beam and the top of the 
unreinforced masonry wall. This school 
building was in the path of an F4 tornado 
vortex. 

Figure 6-6.  These two steel columns failed at their connection 
to the foundation. The anchor bolts that secured the column 
released from the concrete (embedment failure) while the 
anchor bolts that secured the column on the right experienced 
a ductile failure. 
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7 Commentary on Debris  
 Impact Performance 

Criteria for Safe Rooms
 
3FDPNNFOEFE�QFSGPSNBODF�DSJUFSJB�GPS�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT�BSF�QSPWJEFE�JO� 
$IBQUFS���PG�UIJT�NBOVBM��"�MJTUJOH�PG�UIF�FYJTUJOH�HVJEBODF�GPS�DPNNVOJUZ�BOE�SFTJEFOUJBM� 
TBGF�SPPNT�	FBSMZ�FEJUJPOT�PG�'&."�����BOE����
�UIF�*$$�����4UBOEBSE�GPS�UIF�%FTJHO�BOE� 
$POTUSVDUJPO�PG�4UPSN�4IFMUFST� 	����
�BOE�PUIFS�TUBOEBSET�NBOVBMT�BOE�QVCMJDBUJPOT�SFGFSFODFE� 
JO�UIJT�DIBQUFS�BSF�MJTUFE�JO�$IBQUFS�����5IF�NPTU�SFDFOU�PG�UIFTF�EPDVNFOUT�BSF�UIF�*$$����� 
"4$&������BOE�'&."������"MUIPVHI�UIFTF�EPDVNFOUT�EP�OPU�BEESFTT�BMM�GBDUPST�BOE�FMFNFOUT� 
PG�UIF�EFTJHO�PG�FYUSFNF�XJOE�TBGF�SPPNT�UIFZ�QSPWJEF�UIF�CBTJT�GPS�UIF�DSJUFSJB�QSFTFOUFE�JO�UIJT� 
DIBQUFS� 

$IBQUFS���PG�UIJT�NBOVBM�BOE�SFGFSFODFE�TUBOEBSET�*$$�����BOE�"4$&������QSPWJEF�UIF� 
JOGPSNBUJPO�OFDFTTBSZ�GPS�UIF�DPNQVUBUJPO�PG�XJOE�QSFTTVSFT�BOE�UIF�MPBET�JNQPTFE�CZ�XJOET� 
PO�UIF�XBMMT�SPPG�XJOEPXT�BOE�EPPST�PG�B�TBGF�SPPN��5IF�XBMMT�DFJMJOH�áPPS�GPVOEBUJPO�BOE� 
BMM�DPOOFDUJPOT�KPJOJOH�UIFTF�FMFNFOUT�TIPVME�CF�EFTJHOFE�UP�SFTJTU�UIF�QSFTTVSFT�BOE�MPBET� 
DBMDVMBUFE�GSPN�UIF�EFTJHO�XJOE�TQFFE�XJUIPVU�MPDBMJ[FE�FMFNFOU�GBJMVSF�BOE�XJUIPVU�TFQBSBUJOH� 
GSPN�POF�BOPUIFS��UIF�DPNNFOUBSZ�PO�UIFTF�DSJUFSJB�XBT�QSFTFOUFE�JO�$IBQUFS���� 

'PS�B�TBGF�SPPN�UP�CF�FGGFDUJWF�BOE�DPOTJEFSFE�BT�IBWJOH�NFU�UIF�DSJUFSJB�QSFTFOUFE�JO�UIJT� 
EPDVNFOU�UIF�FYUFSOBM�TVSGBDFT�PG�UIF�TBGF�SPPN�	JODMVEJOH�UIF�TUSVDUVSBM�FMFNFOUT�UIF�CVJMEJOH� 
FOWFMPQF�BOE�PQFOJOHT�JO�UIF�CVJMEJOH�FOWFMPQF
�TIPVME�CF�EFTJHOFE�UP�SFTJTU�XJOE�JOEVDFE� 
MPBET�BT�XFMM�BT�JNQBDUT�GSPN�EFCSJT��'PS�UIF�SFTJEFOUJBM�BOE�TNBMM�DPNNFSDJBM�TBGF�SPPN�EFTJHOT� 
QSFTFOUFE�JO�'&."�����UIF�PSJHJOBM�EFTJHOT�DBMMFE�GPS�DFJMJOH�TQBOT�BOE�XBMM�MFOHUIT�OP�HSFBUFS� 
UIBO���GFFU��5IF�EFTJHO�PG�UIF�XBMM�BOE�DFJMJOH�TZTUFNT�XFSF�HPWFSOFE�CZ�UIF�DSJUFSJB�TQFDJàFE� 
GPS�SFTJTUBODF�UP�UIF�JNQBDUT�PG�XJOECPSOF�EFCSJT��'PS�UIF������FEJUJPO�PG�'&."�����BEEJUJPOBM� 
UFTUJOH�BOE�EFTJHO�BOBMZTFT�XFSF�QFSGPSNFE�UP�FYQBOE�UIF�NBYJNVN�TBGF�SPPN�TJ[F�TVDI� 
UIBU�UIFZ�OPX�IBWF�NBYJNVN�XBMM�BOE�SPPG�TQBOT�PG����UP����GFFU��)PXFWFS�JU�JT�JNQPSUBOU�UP� 
OPUF�UIBU�EFCSJT�JNQBDU�TUJMM�HPWFSOT�NVDI�PG�UIF�EFTJHO��'PS�MBSHFS�DPNNVOJUZ�TBGF�SPPNT�UIJT� 
CSPBE�TUBUFNFOU�DBOOPU�CF�NBEF��5IF�TUSVDUVSBM�FMFNFOUT�BOE�UIF�CVJMEJOH�FOWFMPQF�TIPVME�CF� 
EFTJHOFE�UP�SFTJTU�XJOE�JOEVDFE�MPBET�BT�XFMM�BT�JNQBDUT�GSPN�EFCSJT� 

5IJT�DIBQUFS�EJTDVTTFT�XIBU�SFTFBSDI�XBT�QFSGPSNFE�UP�JEFOUJGZ�UIF�SFQSFTFOUBUJWF�	MBSHF
� 
NJTTJMFT�VTFE�GPS�UIF�UPSOBEP�BOE�IVSSJDBOF�IB[BSET�BOE�UIF�TQFFET�BU�XIJDI�UIFTF� 
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SFQSFTFOUBUJWF�NJTTJMFT�TIPVME�CF�UFTUFE��*U�QSPWJEFT�EJSFDUJPO�BT�UP�IPX�UP�UFTU�CVJMEJOH� 
DPNQPOFOUT�UP�SFTJTU�UIF�XJOE�MPBET�VTJOH�UIF�OFX�UFTU�QSPUPDPMT�PVUMJOFE�JO�$IBQUFS���GPS� 
CPUI�UPSOBEP�BOE�IVSSJDBOF�IB[BSET�VTJOH�UIF�*$$������5IJT�DIBQUFS�BMTP�HJWFT�JOTJHIU�JOUP�UIF� 
QFSGPSNBODF�DIBSBDUFSJTUJDT�PG�EJGGFSFOU�XBMM�SPPG�XJOEPX�EPPS�BOE�PUIFS�QSPUFDUJWF�TZTUFNT�� 
5IF�TZTUFNT�IBWF�CFFO�UFTUFE�UP�NFFU�UIF�NPTU�SFTUSJDUJWF�EFTJHO�DSJUFSJB�	B�IPSJ[POUBMMZ�USBWFMJOH� 
MBSHF�NJTTJMF�SFQSFTFOUFE�XJUI�B����MC��Y��XPPE�CPBSE�NFNCFS�USBWFMJOH�BU�����NQI
�� 

%VF�UP�UIF�MJNJUFE�SFTFBSDI�BOE�UFTUJOH�UIBU�IBT�CFFO�QFSGPSNFE�XJUI�SFHBSE�UP�EFCSJT�JNQBDU� 
UFTUJOH�PG�CVJMEJOHT�BOE�CVJMEJOH�DPNQPOFOUT�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�NVDI�PG�XIBU�JT� 
QSFTFOUFE�BU�UIF�FOE�PG�UIJT�DIBQUFS�JT�CBTFE�PO�UIF�UFTUJOH�BOE�VTF�PG�B����MC��Y��XPPE�CPBSE� 
NFNCFS�USBWFMJOH�IPSJ[POUBMMZ�BU�����NQI��"�TJHOJàDBOU�BNPVOU�PG�QSPEVDUT�IBWF�CFFO�UFTUFE� 
BOE�BQQSPWFE�UP�NFFU�MPXFS�EFCSJT�JNQBDU�EFTJHO�DSJUFSJB�	J�F��B���MC��Y��XPPE�NFNCFS�USBWFMJOH� 
IPSJ[POUBMMZ�BU����NQI
��)PXFWFS�UIPTF�TZTUFNT�BSF�OPU�QSFTFOUFE�IFSF�TJODF�UIFZ�EP�OPU�NFFU� 
UIF�QSPUFDUJPO�DSJUFSJB�GPS�MJGF�TBGFUZ�OPS�DBO�UIFZ�QSPWJEF�TJNJMBS�MFWFMT�PG�QSPUFDUJPO�BU�JNQBDU� 
	XIFO�DPNQBSFE�XJUI�FJUIFS�NPNFOUVN�PS�FOFSHZ
��5IJT�DIBQUFS�QSPWJEFT�JOGPSNBUJPO�UP�BTTJTU� 
XJUI�UIF�VOEFSTUBOEJOH�PG�UIF�QFSGPSNBODF�PG�TBGF�SPPNT�TBGF�SPPN�FOWFMPQF�DPNQPOFOUT�BOE� 
PQFOJOH�QSPUFDUJWF�BTTFNCMJFT�JO�SFTJTUJOH�EFCSJT�JNQBDU��*U�MJOLT�UIBU�QFSGPSNBODF�UP�UFTUJOH�UIBU� 
IBT�CFFO�QFSGPSNFE�BU�SFTFBSDI�VOJWFSTJUJFT�PO�UIJT�UPQJD��*U�JT�JNQPSUBOU�UP�OPUF�IPXFWFS�UIBU� 
BOZ�QSPEVDUT�EFTDSJCFE�IFSF�PS�NFOUJPOFE�WJB�JOUFSOFU�MJOL�TUJMM�OFFE�UP�CF�WFSJàFE�UP�DPNQMZ�XJUI� 
UIF�OFX�*$$�����$IBQUFS���	5FTU�.FUIPE�GPS�*NQBDU�BOE�1SFTTVSF�5FTUJOH
�CFGPSF�UIFZ�DBO�CF� 
TBJE�UP�NFFU�UIF�EFCSJT�JNQBDU�QSPUFDUJPO�DSJUFSJB�QSFTFOUFE�JO�UIJT�NBOVBM� 

WARNING 
*$$�����$IBQUFS��� 	5FTU�.FUIPE�GPS�*NQBDU�BOE�1SFTTVSF�5FTUJOH 
�JT�B�OFX� 
UFTUJOH�QSPUPDPM�GPS�CVJMEJOH�TZTUFNT�BOE�DPNQPOFOUT�UIBU�BSF�UP�QSPWJEF�MJGF� 

TBGFUZ�QSPUFDUJPO��*U�DPNCJOFT�BOE�VTFT�TFWFSBM�FYJTUJOH�"45.�UFTUT�BOE�UFTU�NFUIPET� 
	TVDI�BT�"45.�&�����BOE�&����
�BOE�BEESFTTFT�JTTVFT�SFMBUFE�UP�QSPEVDU�BDDFQUBODF� 
QFSGPSNBODF�GPS�MJGF�TBGFUZ�BDDFQUBODF�BOE�MBSHF�NJTTJMFT�UIBU�BSF�BCPWF�CBTJD�DPEF�EFTJHOT� 
QSPNVMHBUFE�QSJPS�UP�UIF�SFMFBTF�PG�UIF�*$$������"T�TVDI�OP�QSPEVDU�DBO�CF�TBJE�UP�NFFU�UIF� 
*$$�����DSJUFSJB�JG�UIF�SFQPSU�PO�JU�JT�EBUFE�QSJPS�UP�UIF������SFMFBTF�EBUF�PG�*$$�����TJODF�UIF� 
DSJUFSJB�XFSF�OPU�BWBJMBCMF��1SPEVDU�DFSUJàDBUJPOT�BOE�DMBJNT�CZ�NBOVGBDUVSFST�UP�NFFU�UIF� 
DSJUFSJB�PG�'&."����� 	����
�'&."����� 	����
�BOE�UIF�*$$����� ����
�UIBU�QSF�EBUF�UIF� 
SFMFBTF�PG�UIFTF�UISFF�EPDVNFOUT�TIPVME�CF�TDSVUJOJ[FE�BT�UP�IPX�UIFZ�DPVME�IBWF�QSPEVDU� 
BQQSPWBM�QSJPS�UP�UIF�SFMFBTF�PG�UIF�TUBOEBSE�	PS�QVCMJD�DPNNFOU�ESBGUT�PG�UIF�TUBOEBSE
� 

7.1 Windborne Debris in Tornadoes and Hurricanes 
5IF�RVBOUJUZ�TJ[F�BOE�GPSDF�PG�XJOECPSOF�EFCSJT�	NJTTJMFT
�HFOFSBUFE�CZ�UPSOBEPFT�BOE�MBSHF� 
IVSSJDBOFT�BSF�VOFRVBMFE�CZ�UIPTF�PG�PUIFS�XJOETUPSN�EFCSJT��.JTTJMFT�BSF�B�EBOHFS�UP�CVJMEJOHT� 
CFDBVTF�UIF�EFCSJT�DBO�EBNBHF�UIF�TUSVDUVSBM�FMFNFOUT�UIFNTFMWFT�PS�CSFBDI�UIF�CVJMEJOH� 
FOWFMPQF��"MUIPVHI�UIFSF�JT�B�TVCTUBOUJBM�CPEZ�PG�LOPXMFEHF�PO�QFOFUSBUJPO�BOE�QFSGPSBUJPO� 
PG�TNBMM�IJHI�TQFFE�QSPKFDUJMFT�	TVDI�BT�CVMMFUT�BOE�PUIFS�BNNVOJUJPOT�FUD�
�CZ�DPNQBSJTPO� 
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SFMBUJWFMZ�MJUUMF�UFTUJOH�IBT�CFFO�QFSGPSNFE�PO�MPXFS�TQFFE�NJTTJMFT�TVDI�BT�XJOECPSOF�EFCSJT� 
JNQBDUJOH�CVJMEJOHT��*O�UIF�EFTJHO�PG�DPNNVOJUZ�TBGF�SPPNT�XJOE�MPBET�BSF�MJLFMZ�UP�DPOUSPM� 
UIF�TUSVDUVSBM�EFTJHO��)PXFWFS�DPNQPOFOUT�BOE�DMBEEJOH�	$�$
�BOE�CVJMEJOH�FOWFMPQF�JTTVFT� 
NBZ�CF�HPWFSOFE�CZ�NJTTJMF�JNQBDU�SFRVJSFNFOUT��/POFUIFMFTT�BGUFS�UIF�TBGF�SPPN�IBT�CFFO� 
EFTJHOFE�UP�XJUITUBOE�XJOE�GPSDFT�GSPN�UIF�EFTJHO�XJOE�TQFFE�UIF�QSPQPTFE�XBMM�BOE�SPPG� 
TFDUJPOT�TIPVME�CF�UFTUFE�GPS�JNQBDU�SFTJTUBODF�GSPN�NJTTJMFT��8JOECPSOF�EFCSJT�NBZ�LJMM�PS�JOKVSF� 
QFPQMF�XIP�DBOOPU�àOE�BEFRVBUF�TIFMUFS�PS�SFGVHF�EVSJOH�B�UPSOBEP�PS�IVSSJDBOF� 

*G�UIF�NJTTJMF�CSFBDIFT�UIF�CVJMEJOH�FOWFMPQF�XJOE�NBZ�FOUFS�UIF�CVJMEJOH�SFTVMUJOH�JO�BO�PWFS� 
QSFTTVSJ[BUJPO�PG�UIF�CVJMEJOH�UIBU�PGUFO�MFBET�UP�TUSVDUVSBM�GBJMVSFT��5IJT�IJHI�QPUFOUJBM�GPS�NJTTJMFT� 
DBQBCMF�PG�CSFBDIJOH�B�CVJMEJOH�T�FYUFSJPS�TVQQPSUT�UIF�SFDPNNFOEFE�VTF�PG�UIF�JOUFSOBM�QSFTTVSF� 
DPFGàDJFOU�GPS�QBSUJBMMZ�FODMPTFE�CVJMEJOHT�JO�UIF�EFTJHO�DSJUFSJB�QSFTFOUFE�JO�$IBQUFS����.PTU� 
FYQFSUT�HSPVQ�NJTTJMFT�BOE�EFCSJT�JOUP�UISFF�DMBTTJàDBUJPOT��5BCMF�����MJTUT�UIF�DMBTTJàDBUJPOT� 
QSFTFOUT�FYBNQMFT�PG�EFCSJT�BOE�EFTDSJCFT�FYQFDUFE�EBNBHF�� 

Table 7-1.  Windborne Debris (Missiles) and Debris Classifications for Tornadoes and Hurricanes 

Missile Size Typical Debris Associated Damage Observed 

4NBMM�� 
-JHIU�8FJHIU
 

"HHSFHBUF�SPPG�TVSGBDJOH�QJFDFT� 
PG�USFFT�QJFDFT�PG�XPPE�GSBNJOH� 
NFNCFST�CSJDLT 

#SPLFO�EPPST�XJOEPXT�BOE� 
PUIFS�HMB[JOH��TPNF�MJHIU�SPPG� 
DPWFSJOH�EBNBHF 

.FEJVN�� 
.FEJVN�8FJHIU
 

"QQMJBODFT�)7"$�VOJUT�MPOH� 
XPPE�GSBNJOH�NFNCFST�TUFFM� 
EFDLJOH�USBTI�DPOUBJOFST�� 
GVSOJUVSF 

$POTJEFSBCMF�EBNBHF�UP�XBMMT� 
SPPG�DPWFSJOHT�BOE�SPPG�� 
TUSVDUVSFT 

-BSHF�� 
)FBWZ�8FJHIU
 

4USVDUVSBM�DPMVNOT�CFBNT� 
KPJTUT�SPPG�USVTTFT�MBSHF�UBOLT� 
BVUPNPCJMFT�USFFT 

%BNBHF�UP�XBMM�BOE�SPPG�GSBNJOH� 
NFNCFST�BOE�TUSVDUVSBM�TZTUFNT 

8JOE�FWFOUT�IBWF�CFFO�NPEFMFE�UP�TIPX�UIBU�UIF�TFMFDUFE����MC�NJTTJMF�XJMM�IBWF�EJGGFSFOU� 
TQFFET�BOE�USBKFDUPSJFT�EFQFOEJOH�PO�UIF�FWFOU��)PXFWFS�UP�CF�DPOTFSWBUJWF�JU�JT� 
SFDPNNFOEFE�UIBU�UFTU�DSJUFSJB�GPS�NJTTJMF�JNQBDU�SFTJTUBODF�CF�BT�TUBUFE�JO�UIJT�TFDUJPO�BOE� 
$IBQUFS��� 

$PNQBSJTPOT�PG�SFTVMUT�GSPN�NJTTJMF�JNQBDU�UFTUT�GPS�NJTTJMFT�PUIFS�UIBO�UIF����MC�XPPE��Y�� 
USBWFMJOH�BU�UIF�EFTJHO�NJTTJMF�TQFFE�BSF�EJTDVTTFE�JO�"QQFOEJY�(�� 

7.1.1 Debris Potential at Safe Room Sites 
%FCSJT�JNQBDUJOH�CVJMEJOHT�EVSJOH�FYUSFNF�XJOE�FWFOUT�DBO�PSJHJOBUF�GSPN�CPUI�UIF�TVSSPVOEJOH� 
BSFB�BOE�GSPN�UIF�CVJMEJOH�JUTFMG��%VSJOH�UIF�EFWFMPQNFOU�PG�B�TBGF�SPPN�EFTJHO�UIF�EFTJHO� 
QSPGFTTJPOBM�TIPVME�SFWJFX�UIF�TJUF�UP�BTTFTT�QPUFOUJBM�NJTTJMFT�BOE�PUIFS�EFCSJT�TPVSDFT�JO�UIF� 
BSFB� 
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*O�BEEJUJPO�UP�UIF�XPPE��Y��NFNCFST�JEFOUJàFE�BT�UIF�SFQSFTFOUBUJWF�MBSHF�NJTTJMF�SPPG�DPWFSJOHT� 
BSF�B�WFSZ�DPNNPO�TPVSDF�PG�XJOECPSOF�EFCSJT�	NJTTJMFT
�PS�GBMMJOH�EFCSJT�	SBOHJOH�GSPN�SPPG� 
BHHSFHBUF�PS�TIJOHMFT�UP�IFBWZ�DMBZ�UJMFT�TMBUF�SPPG�DPWFSJOHT�BOE�SPPG�QBWFST��TFF�'JHVSF����
�� 
0UIFS�TPVSDFT�PG�EFCSJT�JODMVEF�SPPG� 
TIFBUIJOH�	EFDLJOH
�NBUFSJBMT�XBMM� 
DPWFSJOHT�SPPG�NPVOUFE�NFDIBOJDBM� 
FRVJQNFOU�QBSBQFUT�HBSCBHF�DBOT� 
MBXO�GVSOJUVSF�NJTTJMFT�PSJHJOBUJOH� 
GSPN�USFFT�BOE�WFHFUBUJPO�JO�UIF� 
BSFB�WFIJDMFT�BOE�TNBMM�BDDFTTPSZ� 
CVJMEJOHT��.JTTJMFT�PSJHJOBUJOH�GSPN� 
MPPTF�QBWFNFOU�BOE�SPBE�HSBWFM� 
IBWF�BMTP�CFFO�PCTFSWFE�JO�JOUFOTF� 
XJOETUPSNT��*O�POF�BSFB�JNQBDUFE�CZ� 
)VSSJDBOF�"OESFX�NBJMCPYFT�XFSF� 
àMMFE�XJUI�SPDLT�BOE�BTQIBMU�GSPN� 
TVSSPVOEJOH�SPBEXBZT� 

"T�CVJMEJOHT�CSFBL�BQBSU�EVSJOH� 
FYUSFNF�XJOE�FWFOUT�UIF�GBJMVSFT� 
QSPHSFTT�GSPN�UIF�FYUFSJPS�CVJMEJOH� 
FMFNFOUT�JOXBSE�UP�UIF�TUSVDUVSBM� 
NFNCFST�	F�H��USVTTFT�NBTPOSZ�VOJUT� 
CFBNT�BOE�DPMVNOT
��5IF�MJUFSBUVSF� 
PO�UPSOBEPFT�BOE�IVSSJDBOFT�DPOUBJOT� 
OVNFSPVT�FYBNQMFT�PG�MBSHF�TUSVDUVSBM� 
NFNCFST�UIBU�IBWF�CFFO�USBOTQPSUFE� 
CZ�XJOET�GPS�TJHOJàDBOU�EJTUBODFT� 
CZ�UIF�XJOE�àFME�XIFO�B�QPSUJPO�PG� 
FYUFSJPS�TIFBUIJOH�SFNBJOT�DPOOFDUFE� 
BOE�QSPWJEFT�BO�BFSPEZOBNJD�TBJM�BSFB� 
PO�XIJDI�UIF�XJOE�DBO�BDU� 

3PPGUPQ�NFDIBOJDBM�FRVJQNFOU�UIBU�JT�LFQU�JO�QMBDF�POMZ�CZ�HSBWJUZ�DPOOFDUJPOT�JT�B�TPVSDF�PG� 
IFBWZ�EFGPSNBCMF�EFCSJT�XIFO�EJTQMBDFE�EVSJOH�FYUSFNF�XJOE�FWFOUT��"EEJUJPOBM�WVMOFSBCJMJUJFT� 
UP�NJTTJMFT�BOE�XJOET�BSF�DSFBUFE�XIFO�SPPGUPQ�FRVJQNFOU�JT�EJTQMBDFE�GSPN�UIF�SPPG�MFBWJOH� 
MBSHF�PQFOJOHT�JO�UIF�SPPG�TVSGBDF��$BST�CVTTFT�BOE�USVDLT�DBO�BMTP�CF�NPWFE�CZ�TUSPOH�XJOET� 
	TFF�'JHVSF����
��-JHIUXFJHIU�WFIJDMFT�DBO�CF�NPWFE�BSPVOE�JO�QBSLJOH�MPUT�JO�XJOET�XJUI�HVTU� 
TQFFET�BQQSPBDIJOH�����NQI��"MUIPVHI�QJFDFT�PG�EFCSJT�MBSHFS�UIBO�UIF�UFTU�NJTTJMFT�	B�XPPE� 
CPBSE��Y��UIBU�JT�FJUIFS����PS���QPVOET�JO�XFJHIU
�IBWF�CFFO�PCTFSWFE�UIF�TQFFE�PG�UIFTF� 
NJTTJMFT�JT�DPOTJEFSBCMZ�MFTT��'SPN�QPTU�EJTBTUFS�JOWFTUJHBUJPOT�UIF��Y��UFTU�NJTTJMF�BQQFBST� 
NPTU�SFQSFTFOUBUJWF�PG�UIF�IJHI�FOFSHZ�NJTTJMF�NPTU�MJLFMZ�UP�QFOFUSBUF�DPOWFOUJPOBM�DPOTUSVDUJPO�� 
)PXFWFS�B�TBGF�SPPN�UIBU�IBT�CFFO�EFTJHOFE�UP�QSPWJEF�QVODIJOH�TIFBS�SFTJTUBODF�GSPN�B�� 
���MC�XPPE��Y��BOE�UIF�DBQBDJUZ�UP�SFTJTU�UIF�MBSHF�XJOE�GPSDFT�BTTPDJBUFE�XJUI�BO�FYUSFNF�XJOE� 

Figure 7-1.  Examples of large debris generated by tornadoes 
and hurricanes 
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FWFOU�XJMM�MJLFMZ�QSPWJEF�QSPUFDUJPO�GPS� 
TPNF�MFWFM�PG�JNQBDU�GSPN�MBSHFS�EFCSJT� 
JUFNT��"EEJUJPOBM�EFTJHO�HVJEBODF� 
DPODFSOJOH�MBSHF�GBMMJOH�EFCSJT�JT� 
QSFTFOUFE�JO�4FDUJPO����� 

7.1.2 Representative Missiles 
for Debris Impact Testing 

5IF�TJ[F�NBTT�BOE�TQFFE�PG� 
NJTTJMFT�JO�UPSOBEPFT�BOE�IVSSJDBOFT� 
WBSJFT�XJEFMZ��0OMZ�B�GFX�EJSFDU� 
NFBTVSFNFOUT�PG�EFCSJT�WFMPDJUZ�IBWF� 
CFFO�NBEF��4VDI�NFBTVSFNFOUT� 
SFRVJSF�VTJOH�QIPUPHSBNNFUSJD� 
UFDIOJRVFT�UP�BOBMZ[F�WJEFPT�PG�UPSOBEPFT�UIBU�DPOUBJO�JEFOUJàBCMF�EFCSJT��6OGPSUVOBUFMZ�WFSZ� 
MJUUMF�TUVEJFT�	JO�UIF�àFME�PS�VTJOH�QIPUPHSBNNFUSZ
�IBWF�PDDVSSFE�JO�UIF�QBTU����ZFBST�UP�IFMQ� 
QSPEVDF�B�NPSF�UFDIOJDBMMZ�EPDVNFOUFE�DIPJDF�GPS�UIF�SFQSFTFOUBUJWF�NJTTJMF��'PS�UIJT�SFBTPO� 
UIF�DIPJDF�PG�UIF�NJTTJMFT�UIBU�B�TBGF�SPPN�TIPVME�CF�EFTJHOFE�UP�XJUITUBOE�JT�TPNFXIBU� 
TVCKFDUJWF��'SPN�PWFS����ZFBST�PG�QPTU�EJTBTUFS�JOWFTUJHBUJPOT�BGUFS�UPSOBEPFT�BOE�IVSSJDBOFT� 
UIF�8JOE�4DJFODF�BOE�&OHJOFFSJOH�	8*4&
�3FTFBSDI�$FOUFS�BU�5FYBT�5FDI�6OJWFSTJUZ�	556
� 
DPODMVEFE�UIBU�UIF�NJTTJMF�UIBU�CFTU�SFQSFTFOUT�XJOECPSOF�EFCSJT�UIBU�JT�MJLFMZ�UP�QFSGPSBUF�CVJMEJOH� 
DPNQPOFOUT�JT�B�XPPE��Y��NFNCFS�XFJHIJOH�VQ�UP����QPVOET�� 

5IF�USBKFDUPSJFT�PG�XJOECPSOF�EFCSJT�PG�BMM�TIBQFT�IBWF�CFFO�UIF�TVCKFDU�PG�SFTFBSDI�JO�SFDFOU� 
ZFBST�	QBSUJDVMBSMZ�BU�556�6OJWFSTJUZ�PG�'MPSJEB�BOE�-PVJTJBOB�4UBUF�6OJWFSTJUZ
��5IJT�XPSL� 
JODMVEFT�USBKFDUPSZ�USJBMT�PO�XJOE�UVOOFM�NPEFMT�BOE�WBMJEBUFE�OVNFSJDBM�NPEFMT��"T�QBSU�PG�UIJT� 
XPSL�EFCSJT�JT�DBUFHPSJ[FE�CZ�JUT�TIBQF�BOE�áZJOH�DIBSBDUFSJTUJDT�JOUP�ADPNQBDU��ASPE��BOE�AQMBUF� 
TIFFU��UZQFT��A$PNQBDU��PCKFDUT�VTVBMMZ�HFOFSBMJ[FE�BT�DVCFT�PS�TQIFSFT�BSF�ESJWFO�CZ�XJOE� 
ESBH�GPSDFT�BOE�IBWF�EPXOXBSE�EJSFDUFE�USBKFDUPSJFT�GSPN�UIFJS�JOJUJBM�QPJOU�PG�áJHIU�BOE�PGUFO� 
IJU�UIF�HSPVOE�CFGPSF�IJUUJOH�B�EPXOXJOE�CVJMEJOH��0O�UIF�PUIFS�IBOE�UIF�ASPE��BOE�AQMBUF��UZQFT� 
BSF�TVCKFDUFE�UP�TJHOJàDBOU�MJGU�GPSDFT�BOE�DBO�áZ�VQ�CFGPSF�FWFOUVBMMZ�BUUBJOJOH�B�EPXOXBSE� 
USBKFDUPSZ�VOEFS�UIF�JOáVFODF�PG�HSBWJUZ��5IFSFGPSF�UIFTF�UZQFT�IBWF�NPSF�QPUFOUJBM�UP�TUBZ�JO� 
áJHIU�BOE�BDDFMFSBUF�UP�EBNBHJOH�IPSJ[POUBM�TQFFET�CFGPSF�JNQBDUJOH�B�EPXOXJOE�CVJMEJOH�� 
5IFTF�DIBSBDUFSJTUJDT�BSF�DPOTJTUFOU�XJUI�UIF�PCTFSWFE�EJTUBODFT�USBWFMFE�BOE�EBNBHF�PCTFSWFE� 
BGUFS�UPSOBEPFT�BOE�IVSSJDBOFT�IBWF�PDDVSSFE�� 

5IF�EFTJHO�NJTTJMF�DIPTFO�GPS�NVDI�PG�UIF�XPSL�EPOF�JO�QSPUFDUJWF�TUSVDUVSFT�BOE�JO�TUPSN� 
TIFMUFST�JT�B�OPNJOBM��Y��XPPE�CPBSE��*U�JT�WFSZ�MJLFMZ�UIBU�NVDI�PG�UIF�EFCSJT�HFOFSBUFE�CZ� 
FYUSFNF�XJOET�DPOTJTUT�PG�CPBSET�BOE�TBXO�MVNCFS�UIBU�DBNF�GSPN�CVJMEJOHT�CFJOH�UPSO�BQBSU� 
CZ�XJOE�JOEVDFE�QSFTTVSFT�PS�PUIFS�XJOECPSOF�EFCSJT��5IF��Y��NFNCFS�JT�B�SFQSFTFOUBUJWF�UFTU� 
NJTTJMF�GPS�UIF�WBSJFUZ�PG�EBNBHJOH�AQMBUF�TIFFU��BOE�ASPE��UZQF�PCKFDUT�UIBU�IBWF�CFFO�PCTFSWFE� 
EVSJOH�IVSSJDBOFT��5IFTF�JODMVEF�SPPG�UJMFT�QBOFMT�GSPN�CJMMCPBSET�BOE�NFUBM�SPPG�QBOFMT�BOE� 
áBTIJOH�FUD��BT�XFMM�BT�UJNCFS�SPPàOH�NFNCFST��'VSUIFSNPSF�UIF��Y��CPBSE�IBT�CFFO�TIPXO� 

Figure 7-2.  A school bus was lifted atop a section of 
Caledonia High School, Caledonia, Mississippi (January 2008) 
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UP�IBWF�NPSF�QFSGPSBUJPO�QPUFOUJBM� 
UIBO�PUIFS�DPNNPO�UZQFT�PG�EFCSJT� 
JODMVEJOH��Y��CPBSET�	TFF�'JHVSF����
� 
PG�UIF�TBNF�MFOHUI�BOE�USBWFMJOH�BU�UIF� 
TBNF�TQFFE��5IFSFGPSF�B��Y��CPBSE� 
IBT�CFFO�DIPTFO�BT�UIF�EFTJHO�NJTTJMF� 
GPS�TBGF�SPPN�EFTJHO��5IF�TQFFE�XJUI� 
XIJDI�UIF�NJTTJMF�USBWFMT�JT�B�GVODUJPO� 
PG�UIF�UZQF�PG�XJOE�m�TUSBJHIU�MJOF� 
UPSOBEP�PS�IVSSJDBOF�m�BT�XFMM�BT�UIF� 
XJOE�TQFFE��5IF�TQFFE�PG�UIF�NJTTJMF� 
XJMM�CF�EJTDVTTFE�NPSF�JO�4FDUJPO����� 

"MUIPVHI�MBSHF�QJFDFT�PG�EFCSJT�BSF� 
TPNFUJNFT�GPVOE�JO�UIF�BGUFSNBUI�PG� 
FYUSFNF�XJOE�FWFOUT�IFBWZ�QJFDFT� 
PG�EFCSJT�BSF�OPU�MJLFMZ�UP�CFDPNF�BJSCPSOF�BOE�CF�DBSSJFE�BU�IJHI�TQFFET��0UIFS�MBSHFS�BJSCPSOF� 
NJTTJMFT�EP�PDDVS��MBSHFS�PCKFDUT�TVDI�BT�DBST�DBO�CF�NPWFE�BDSPTT�UIF�HSPVOE�PS�JO�FYUSFNF� 
XJOET�DBO�CF�UVNCMFE�CVU�UIFZ�BSF�MFTT�MJLFMZ�UIBO�TNBMMFS�NJTTJMFT�UP�QFSGPSBUF�CVJMEJOH� 
FMFNFOUT��'PMMPXJOH�UIF�0LMBIPNB�BOE�,BOTBT�UPSOBEP�PVUCSFBLT�PG�.BZ��������CPUI�'&."� 
BOE�556�JOWFTUJHBUFE�UPSOBEP�EBNBHF�BOE�EFCSJT�àFMET�BOE�DPODMVEFE�UIBU�UIF����MC��Y��NJTTJMF� 
XBT�SFBTPOBCMF�GPS�TBGF�SPPN�EFTJHO��5IFSFGPSF�GSPN�SFTFBSDI�JO�UIF�àFME�BT�XFMM�BT�UIF�SFTVMUT� 
PG�SFTFBSDI�BU�556�TUVEZJOH�XJOECPSOF�EFCSJT�JO�WBSJPVT�XJOE�àFMET�UIF�SFQSFTFOUBUJWF�UPSOBEP� 
NJTTJMF�IBT�CFFO�TFMFDUFE�BT�B����MC��Y��	���UP����GFFU�MPOH
�XPPE�CPBSE��B�MBSHFS�SFQSFTFOUBUJWF� 
NJTTJMF�EPFT�OPU�BQQFBS�KVTUJàFE�BU�UIJT�UJNF��5IJT�BQQSPBDI�JT�DPOTJTUFOU�XJUI�UIF�SFQSFTFOUBUJWF� 
NJTTJMF�VTFE�GPS�UIF�JNQBDU�UFTUT�EJTDVTTFE�JO�'&."�����UIF�àSTU�FEJUJPO�PG�'&."�����BOE� 
UIPTF�TQFDJàFE�JO�'&."�T�/BUJPOBM�1FSGPSNBODF�$SJUFSJB�GPS�5PSOBEP�4IFMUFST�	.BZ�����
�� 

'PS�IVSSJDBOFT�EBNBHF�JOWFTUJHBUJPOT�IBWF�QSPWJEFE�WBSZJOH�SFTVMUT�XJUI�SFTQFDU�UP�EPDVNFOUJOH� 
UIF�EJTUBODFT�UIBU�EFCSJT�IBT�USBWFMFE�GPS�UIF�SFQPSUFE�XJOE�TQFFET�PG�UIF�TUPSN�FWFOUT��8IJMF� 
BSHVNFOUT�NJHIU�CF�NBEF�UP�VTF����MC��Y��XPPE�CPBSET�BT�UIF�EFTJHO�NJTTJMF�GPS�IVSSJDBOF� 
UFTUJOH�DPODMVTJWF�àFME�EBUB�JO�QPTU�TUPSN�JOTQFDUJPOT�TVQQPSUFE�TVDI�DSJUFSJB�	BOE�XFSF�VTFE� 
BT�UIF�CBTJT�GPS�EFCSJT�JNQBDU�DSJUFSJB�CZ�UIF�%FQBSUNFOU�PG�&OFSHZ��BOE�UIF�'MPSJEB�&NFSHFODZ� 
0QFSBUJPOT�$FOUFS�%FTJHO�$SJUFSJB� �CVU�TUJMM�IBWF�OPU�TVDDFTTGVMMZ�SFTVMUFE�JO�B�TJOHMF� 
SFQSFTFOUBUJWF�NJTTJMF�UP�CF�VTFE�GPS�CPUI�UPSOBEP�BOE�IVSSJDBOF�IB[BSET�CZ�UIF�XJOE�DPEF� 
DPNNVOJUZ��-FHBDZ�DPEFT�BOE�TUBOEBSET�IBWF�IBE�B�TJHOJàDBOU�JNQBDU�PO�UIF�EFTJSF�UP�VTF�B� 
TNBMMFS�NJTTJMF�JO�IVSSJDBOF�QSPOF�SFHJPOT��5IF�àSTU�VTF�PG�UIF���MC��Y��BT�B�EFTJHO�NJTTJMF�EBUFT� 
CBDL�UP������JO�UIF�%BSXJO�"SFB�	"VTUSBMJB
�#VJMEJOH�.BOVBM�XIJDI�àSTU�VTFE�B�EFTJHO�NJTTJMF�JO� 

�� 5IF�%FQBSUNFOU�PG�&OFSHZ�	%0&
�QSPNVMHBUFT�B�EFTJHO�TUBOEBSE�GPS�UIFJS�GBDJMJUJFT�UJUMFE�/BUVSBM�1IFOPNFOB�)B[BSET�%FTJHO�BOE� 
&WBMVBUJPO�$SJUFSJB�'PS�%FQBSUNFOU�PG�&OFSHZ�'BDJMJUJFT�	%0&�45%����������
�EBUFE�+BOVBSZ�������5IJT�%0&�4UBOEBSE�SBOLT� 
MFWFMT�PG�QSPUFDUJPO�GSPN�OBUVSBM�IB[BSE�FWFOUT��-FWFMT�PG�QSPUFDUJPO�GSPN�XJOECPSOF�EFCSJT�VTF�UIF�GPMMPXJOH�SFQSFTFOUBUJWF�NJT� 
TJMFT�GPS�EFCSJT�JNQBDU�UFTUJOH�	QSFTFOUFE�GSPN�IJHIFTU�UP�MPXFTU�MFWFM�PG�QSPUFDUJPO
��B������MC�BVUPNPCJMF�B���JODI�TUFFM�QJQF� 
BOE�B����MC��Y��XPPE�CPBSE��4FF�5BCMF�����GPS�BEEJUJPOBM�JOGPSNBUJPO
�� 

�� 5IF�'MPSJEB�%FQBSUNFOU�PG�$PNNVOJUZ�"GGBJST�%JWJTJPO�PG�&NFSHFODZ�.BOBHFNFOU�EFTJHO�DSJUFSJB�GPS�&NFSHFODZ�0QFSBUJPOT� 
$FOUFST�JT�QSFTFOUFE�JO�UIF������EPDVNFOU�UJUMFE�(VJEF�1VCMJDBUJPO��&NFSHFODZ�0QFSBUJPOT�$FOUFS�1SPKFDU�%FWFMPQNFOU�BOE�� 
$BQBCJMJUJFT�"TTFTTNFOU�� 

Figure 7-3.  Refrigerator pierced by windborne missile (a 2x6 
wood board), Moore, Oklahoma 
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UIF�CVJMEJOH�DPEF�JO�SFTQPOTF�UP�UIF�EFWBTUBUJPO�DBVTFE�UP�UIF�DJUZ�CZ�5SPQJDBM�$ZDMPOF�5SBDZ�JO� 
������*O�UIF�6OJUFE�4UBUFT�EFTQJUF�EPDVNFOUFE�SFTFBSDI�GSPN�UIF�����T�TVQQPSUJOH�UIF����MC� 
NJTTJMF�UIF�EFWBTUBUJPO�PG�)VSSJDBOF�"OESFX�JO�'MPSJEB�JO������FWFOUVBMMZ�MFE�UP�UIF�VTF�PG�UIF� 
��MC��Y��BT�B�EFTJHO�NJTTJMF�JO�B�EPNFTUJD�CVJMEJOH�DPEF�BT�FBSMZ�BT������JO�UIF�4PVUI�'MPSJEB� 
#VJMEJOH�$PEF�BOE������JO�"4$&�������4JODF�UIBU�UJNF�DPOTJEFSBCMF�UFTUJOH�VTJOH�B���MC��Y�� 
CPBSE�	BQQSPYJNBUFMZ���GFFU�MPOH
�IBT�CFFO�DPNQMFUFE�PO�CVJMEJOH�FOWFMPQF�NBUFSJBMT�JO�'MPSJEB� 
BOE�PUIFS�DPBTUBM�TUBUFT�GPMMPXJOH�UIF�"45.�UFTU�QSPDFEVSFT�VTJOH�UIJT�MJHIUFS�NJTTJMF� 

#BTFE�PO�UIF�BDDFQUBODF�PG�UIF���MC��Y��XPPE�CPBSE�BT�B�SFQSFTFOUBUJWF�NJTTJMF�BOE�UIF� 
JOGPSNBUJPO�QSPWJEFE�FBSMJFS�JO�UIJT�TFDUJPO�UIFTF�DPOTJEFSBUJPOT�MFE�UP�UIF�TFMFDUJPO�PG�UIF���MC� 
�Y��BT�UIF�UFTU�NJTTJMF�GPS�IVSSJDBOFT�GPS�B�WBSJFUZ�PG�XJOE�TQFFET�	BTTPDJBUFE�XJUI�UIF�TBGF�SPPN� 
EFTJHO�XJOE�TQFFE�GPS�UIF�TJUF
��*U�JT�JNQPSUBOU�UP�OPUF�UIBU�UIF�'MPSJEB�XJOECPSOF�EFCSJT�TUBOEBSET� 
BOE�QBTU�4UBOEBSE�#VJMEJOH�$PEF�	4#$
�BT�XFMM�BT�UIF�DVSSFOU�"4$&������XJOECPSOF�EFCSJT� 
SFRVJSFNFOUT�XFSF�BMM�EFWFMPQFE�BOE�QSPNVMHBUFE�UP�NJOJNJ[F�EBNBHF�UP�CVJMEJOHT�BOE�OPU�UP� 
QSPWJEF�GPS�MJGF�TBGFUZ�PS�UIF�QSPUFDUJPOT�PG�PDDVQBOUT�XJUIJO�UIPTF�CVJMEJOHT��"T�TVDI�4FDUJPO����� 
EJTDVTTFT�UIF�UFTU�TQFFET�GSPN�$IBQUFS���UIBU�UIF�EFCSJT�JT�UP�CF�NPWJOH�XIFO�JNQBDUJOH�B�UFTU� 
TQFDJNFO��'PS�TFWFSBM�DSJUFSJB�UIJT�UFTU�NJTTJMF�TQFFE�JT�OPUBCMZ�IJHIFS�UIBO�UIBU�VTFE�GPS�CVJMEJOH� 
FOWFMPQF�QSPUFDUJPO�JO�UIF�NPEFM�CVJMEJOH�DPEFT� 

5BCMF�����DPNQBSFT�UIF�EFCSJT�JNQBDU�DSJUFSJB�VTFE�JO�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�TBGF�SPPNT� 
TIFMUFST�BOE�UZQJDBM�CVJMEJOHT��5IFTF�DSJUFSJB�XFSF�àSTU�QSFTFOUFE�JO�$IBQUFS���JO�5BCMF����� 
XIJDI�DPNQBSFT�UIF�EJGGFSFOU�MFWFMT�PG�QSPUFDUJPO�QSPWJEFE�CZ�TBGF�SPPNT�BOE�PUIFS�CVJMEJOHT�� 

Table 7-2.  Comparison of Debris Impact Test Requirements for Tornadoes and Hurricanes 

Guidance, Code, or  
Standard Criteria  

for the Design Missile 

5PSOBEP�4BGF�3PPN�.JTTJMF�5FTUJOH�3FRVJSFNFOUT 

%0&�45%���������� 

'&."�����'&."���� 

*$$�����4UPSN�4IFMUFS� 
4UBOEBSE 

*#$�*3$������"4$&� 
�����'MPSJEB�BOE�/PSUI� 
$BSPMJOB�4UBUF�#VJMEJOH� 
$PEFT�"45.�&������� 
&����� 

Horizontal Debris Impact 
Test Speed (mph) 

Large  
Missile 

Specimen 

Momentum 
at Impact 

(lbf-s)+ 

Energy at 
Impact 
(ft-lbf)

+ 

���NQI 
���NQI 

����NQI�	NBYJNVN
 
����NQI�	NJOJNVN
 

�����MC�BVUP 
���MC�QJQF 
���MC��Y� 
���MC��Y� 

���� 
��� 
��� 
�� 

����� 
����� 
����� 
���� 

����	NBYJNVN
 
���	NJOJNVN
 

���MC��Y� 
���MC��Y� 

�� 
�� 

���� 
���� 

����	NBYJNVN
 
���	NJOJNVN
 

���MC��Y� 
���MC��Y� 

�� 
�� 

���� 
���� 

/�" /POF /�" /�" 
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Table 7-2.  Comparison of Debris Impact Test Requirements for Tornadoes and Hurricanes (continued)
 

Horizontal Debris Impact 
Test Speed (mph) 

Large  
Missile 

Specimen 

Momentum 
at Impact 

(lbf-s)+ 

Energy at 
Impact 
(ft-lbf)

+ 

�� 

����	NBYJNVN
 
���	NJOJNVN
 

����	NBYJNVN
 
���	NJOJNVN
 

���	&0$�SFDPNNFOEFE
 
���	&)1"�SFDPNNFOEFE
 

���	&)1"�NJOJNVN
 

�� 
�� 

Guidance, Code, or  
Standard Criteria  

for the Design Missile 

)VSSJDBOF�4BGF�3PPN�.

%0&�45%���������� 

JTTJMF�5FTUJOH�3FRVJSFNFOUT� 

'&."�����'&."���� 

*$$�����4UPSN�4IFMUFS� 
4UBOEBSE 

'MPSJEB�4UBUF�&NFSHFODZ� 
4IFMUFS�1SPHSBN�	4&41
� 
$SJUFSJB�BOE�&0$�%FTJHO� 
$SJUFSJB 

*#$�*3$������"4$&� 
�����'MPSJEB�BOE�/PSUI� 
$BSPMJOB�4UBUF�#VJMEJOH� 
$PEFT�"45.�&������� 
&������ 

���MC��Y� �� ���� 

��MC��Y� 
��MC��Y� 

�� 
�� 

���� 
���� 

��MC��Y� 
��MC��Y� 

�� 
�� 

���� 
���� 

���MC��Y� 
��MC��Y� 
��MC��Y� 

�� 
�� 
�� 

���� 
��� 
��� 

��MC��Y� 
��MC��Y� 

�� 
�� 

��� 
��� 

/PUFT� 

���MCG�T���QPVOET�	GPSDF
�TFDPOET�BOE�GU�MCG���GPPU�QPVOET�	GPSDF
� 

��� )VSSJDBOF�NJTTJMF�UFTUJOH�SFRVJSFNFOUT�JO�UIFTF�DPEFT�BOE�TUBOEBSET�POMZ�BQQMZ�JO�UIF�XJOECPSOF�EFCSJT�SFHJPOT�	EFàOFE�JO�UIF�� � 
� DPEF�TUBOEBSE
�BOE�OPU�UISPVHIPVU�UIF�IVSSJDBOF�QSPOF�SFHJPO� 

/�"���/PU�BQQMJDBCMF� 

7.2 	 Commentary on Resistance to Missile Loads and Successful 
Testing Criteria 

"GUFS�B�TUSVDUVSF�JT�EFTJHOFE�UP�NFFU�XJOE�MPBE�SFRVJSFNFOUT�JUT�SPPG�XBMMT�EPPST�XJOEPXT�BOE� 
PQFOJOH�QSPUFDUJWF�TZTUFNT�TIPVME�CF�DIFDLFE�GPS�SFTJTUBODF�UP�NJTTJMF�JNQBDUT��5IF�TUSVDUVSBM� 
JOUFHSJUZ�OFDFTTBSZ�UP�XJUITUBOE�XJOE�GPSDFT�GPS�TNBMM�SFTJEFOUJBM�TBGF�SPPNT�DBO�CF�QSPWJEFE� 
XJUI�NBUFSJBMT�DPNNPO�UP�CPUI�DPNNFSDJBM�BOE�SFTJEFOUJBM�DPOTUSVDUJPO��'PS�TBGF�SPPN�EFTJHO� 
UIF�NBKPS�DIBMMFOHF�JO�EFTJHOJOH�TNBMM�TBGF�SPPNT�JT�UP�QSPUFDU�BHBJOTU�NJTTJMF�QFSGPSBUJPO�BT� 
EJTDVTTFE�JO�$IBQUFS����"�OVNCFS�PG�EFTJHOT�GPS�TBGF�SPPNT�DBQBCMF�PG�XJUITUBOEJOH�B�����NQI� 
EFTJHO�XJOE�BSF�QSFTFOUFE�JO�'&."������'PS�MBSHFS�TBGF�SPPNT�UIF�EFTJHO�DIBMMFOHF�TIJGUT�UP� 
QSPWJEJOH�UIF�TUSVDUVSBM�JOUFHSJUZ�OFDFTTBSZ�UP�SFTJTU�XJOE�MPBET��8BMMT�EFTJHOFE�XJUI�SFJOGPSDFE� 
DPODSFUF�PS�SFJOGPSDFE�NBTPOSZ�UP�DBSSZ�FYUSFNF�XJOE�MPBET�XJMM�OPSNBMMZ�QSFWFOU�QFSGPSBUJPO�CZ� 
áZJOH�EFCSJT��� 

3FMBUJPOTIJQT�CFUXFFO�XJOE�TQFFET�BOE�NJTTJMF�TQFFET�IBWF�CFFO�UIF�TVCKFDU�PG�MJNJUFE�TUVEZ� 
PWFS�UIF�QBTU����ZFBST��'PS�B�����NQI�XJOE�TQFFE�UIF�IJHIFTU�EFTJHO�XJOE�TQFFE�DPOTJEFSFE� 
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OFDFTTBSZ�GPS�TBGF�SPPN�EFTJHO�UIF�IPSJ[POUBM�TQFFE�
 
PG�B����MC�NJTTJMF�JT�DBMDVMBUFE�UP�CF�����NQI�CBTFE� 
PO�B�TJNVMBUJPO�QSPHSBN�EFWFMPQFE�BU�556��5IF� 
WFSUJDBM�TQFFE�PG�B�GBMMJOH�XPPE��Y��JT�DPOTJEFSFE�UP� 
CF�UXP�UIJSET�UIF�IPSJ[POUBM�NJTTJMF�TQFFE��"MUIPVHI� 
UIF�QSPCBCJMJUZ�JT�TNBMM�UIBU�UIF�NJTTJMF�XJMM�USBWFM� 
XJUIPVU�SPUBUJPO�QJUDI�PS�ZBX�BOE�TUSJLF�QFSQFOEJDVMBS� 
UP�UIF�TVSGBDF�UIFTF�XPSTU�DBTF�DPOEJUJPOT�BSF� 
BTTVNFE�JO�EFTJHO�BOE�UFTUJOH�GPS�NJTTJMF�QFSGPSBUJPO� 
SFTJTUBODF�� 

8IJMF�JU�JT�SFDPHOJ[FE�UIBU�UIJT�JT�OPU�UIF�POMZ�UZQF� 
PG�EFCSJT�UIBU�JT�DBSSJFE�CZ�FYUSFNF�XJOET�JU�JT� 
DPOTJEFSFE�B�SFBTPOBCMF�SFQSFTFOUBUJWF�NJTTJMF�UP�CF� 
VTFE�GPS�EFTJHO�BOE�UFTUJOH�QVSQPTFT��*O�DPOTJEFSJOH� 
QFSGPSBUJPO�PG�B�TUSVDUVSF�PS�XBMM�TFDUJPO�XPSTU�DBTF� 
DPOEJUJPOT�BSF�BTTVNFE��5FTUJOH�BU�556�EFUFSNJOFE� 
UIBU�CMVOU�	TRVBSF�GBDFE
�CPBSET�BSF�NPSF�MJLFMZ� 
UIBO�QPJOUFE�POFT�UP�QFSGPSBUF�TIFMUFS�TVSGBDFT�� 
'VSUIFSNPSF�JO�OVNFSPVT�QPTU�TUPSN�EBNBHF� 
EPDVNFOUBUJPO�TUVEJFT�JU�XBT�PCTFSWFE�UIBU��Y�� 
CPBSET�BSF�UIF�NJTTJMFT�NPTU�PGUFO�GPVOE�UP�IBWF� 
QFSGPSBUFE�CVJMEJOH�TVSGBDFT��8IJMF�CFBNT�CBS�KPJTUT� 
DPODSFUF�CMPDLT�BOE�IFBWJFS�PCKFDUT�BSF�TPNFUJNFT� 
GPVOE�UIFZ�BSF�NPTU�PGUFO�GPVOE�PO�UIF�HSPVOE�DMPTF� 
UP�UIF�QPJOU�PG�PSJHJO� 

5IF�IPSJ[POUBM�XJOE�TQFFET�PG�BMM�UZQFT�PG�XJOECPSOF� 
NJTTJMFT�QSPHSFTTJWFMZ�JODSFBTF�XJUI�EJTUBODF�USBWFMFE�BOE�UIF�EVSBUJPO�PG�áJHIU�TJODF�UIF� 
IPSJ[POUBM�XJOE�GPSDFT�DPOUJOVF�UP�BDU�JO�UIF�EJSFDUJPO�PG�UIF�XJOE�VOUJM�UIF�NJTTJMF�TQFFE�SFBDIFT� 
UIF�XJOE�TQFFE��)PXFWFS�UIJT�FRVBMJUZ�OFWFS�PDDVST�BT�UIF�NJTTJMF�XJMM�JOWBSJBCMZ�TUSJLF�UIF� 
HSPVOE�PS�BOPUIFS�CVJMEJOH�XFMM�CFGPSF�UIJT�TJUVBUJPO�JT�SFBDIFE��5IVT�UIF�IPSJ[POUBM�TQFFE�BU� 
XIJDI�B�HJWFO�NJTTJMF�TUSJLFT�B�CVJMEJOH�XBMM�EFQFOET� 
PO�TFWFSBM�GBDUPST��UIF�HVTU�XJOE�TQFFE�	NPTU�NJTTJMF� 
áJHIUT�PDDVS�JO�MFTT�UIBO���TFDPOET
�UIF�XFJHIU� 
BOE�TIBQF�PG�UIF�PCKFDU�UIF�JOJUJBM�BOHMF�BU�SFMFBTF� 
BOE�UIF�EJTUBODF�JU�IBT�USBWFMFE�CFGPSF�JNQBDU��"� 
EJTDVTTJPO�PO�UIF�CBTJT�GPS�XIJDI�IPSJ[POUBM�BOE� 
WFSUJDBM�TQFFET�PG�UIF�EFCSJT�QSPQFMMFE�EVSJOH�JNQBDU� 
UFTUJOH�JEFOUJàFE�JO�$IBQUFS���JT�QSFTFOUFE�JO�4FDUJPO� 
������ 

5IF�SPPG�XBMM�TFDUJPOT�BOE�DPWFSJOHT�UIBU�QSPUFDU�BOZ� 
PQFOJOHT�JO�B�TBGF�SPPN�TIPVME�CF�BCMF�UP�SFTJTU� 

DEFINITION 
1FSGPSBUJPO�JT�UIF�UFSN�VTFE�UP� 
EFTDSJCF�UIF�GBJMVSF�PG�B�TBGF�SPPN� 
DPNQPOFOU�GSPN�XJOECPSOF�EFCSJT�� 
8IFO�B�NJTTJMF�JNQBDUT�B�TBGF�SPPN� 
DPNQPOFOU�BOE�QBTTFT�UISPVHI�JU� 
BOE�JOUP�UIF�QSPUFDUFE�TQBDF�PG�UIF� 
TBGF�SPPN�UIJT�JT�DBMMFE�QFSGPSBUJPO�� 
5IJT�JT�EJGGFSFOU�UIBO�QFOFUSBUJPO�� 
1FOFUSBUJPO�JT�XIFO�B�DPNQPOFOU� 
JT�JNQBDUFE�CZ�EFCSJT�BOE�UIF�EFCSJT� 
FOUFST�UIF�DPNQPOFOU�CVU�OPU�UP�UIF� 
FYUFOU�UIBU�JU�FOUFST�UIF�QSPUFDUFE� 
TQBDF��"�NJTTJMF�NBZ�QFOFUSBUF�B� 
EPPS�XBMM�TFDUJPO�FUD��BOE�SFNBJO� 
MPEHFE�XJUIJO�UIF�DPNQPOFOU�CVU� 
UIF�DPNQPOFOU�EPFT�OPU�BMMPX�UIF� 
NJTTJMF�UP�DPNQMFUFMZ�QFSGPSBUF�UIF� 
DPNQPOFOU�BOE�FOUFS�JOUP�UIF�TBGF� 
SPPN�QSPUFDUFE�TQBDF� 

NOTE 
'FX�XJOEPX�PS�HMB[JOH�TZTUFNT� 
UFTUFE�GPS�SFTJTUBODF�UP�NJTTJMF� 
JNQBDU�IBWF�NFU�UIF�NJTTJMF�JNQBDU� 
DS J UFS JB� SFDPNNFOEFE� JO� UI JT�  
NBOVBM� 
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NJTTJMF�JNQBDUT��%PPST�BOE�TPNFUJNFT�XJOEPXT�BSF�SFRVJSFE�GPS�TPNF�TBGF�SPPNT�GPS�FHSFTT� 
BOE�CZ�UIF�CVJMEJOH�DPEF��)PXFWFS�EPPST�BOE�PUIFS�PQFOJOHT�BSF�WVMOFSBCMF�UP�EBNBHF�BOE� 
GBJMVSF�GSPN�NJTTJMF�JNQBDU��-BSHF�EPPST�XJUI�RVJDL�SFMFBTF�IBSEXBSF�	SFRVJSFE�JO�QVCMJD�CVJMEJOHT
� 
BOE�XJOEPXT�QSFTFOU�DIBMMFOHFT�UP�UIF�EFTJHOFS��%FTJHO�HVJEBODF�GPS�EPPST�BOE�XJOEPXT�JT� 
HJWFO�JO�4FDUJPO����� 

7.2.1 Debris Impact Test Speeds for Representative Missiles 
$IBQUFS���QSPWJEFE�EFCSJT�JNQBDU�UFTU�TQFFET�GPS�FBDI�NJTTJMF�GPS�FBDI�IB[BSE��5IF�TQFFET�BU� 
XIJDI�UIF�SFQSFTFOUBUJWF�NJTTJMFT�BSF�QSPQFMMFE�GPS�UIF�UFTUT�BSF�SFQSFTFOUBUJWF�PG�UIF�TBGF�SPPN� 
EFTJHO�XJOE�TQFFE�BU�UIF�TBGF�SPPN�TJUF��'PS�UPSOBEPFT�UIF�EFCSJT�JNQBDU�UFTU�TQFFET�GPS�UIF� 
IPSJ[POUBM�NJTTJMF�SBOHF�GSPN�B�NBYJNVN�PG�����NQI�UP�B�NJOJNVN�PG����NQI�WBSZJOH�GSPN����� 
UP�����UJNFT�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE��'PS�IVSSJDBOFT�UIF�EFCSJT�JNQBDU�UFTU�TQFFET� 
SBOHF�GSPN�����NQI�UP����NQI�TJNQMZ�����UJNFT�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE��5IJT�TFDUJPO� 
EJTDVTTFT�IPX�UIFTF�TQFFET�XFSF�TFMFDUFE� 

%VSJOH�UIF�EFWFMPQNFOU�PG�UIF�*$$�����TPNF�OFX�SFTFBSDI�XBT�DPNQMFUFE��5IFTF�FYQFSJNFOUBM� 
BOE�OVNFSJDBM�TUVEJFT�PG�XJOECPSOF�EFCSJT�PG�UIF�ASPE��UZQF�	)PMNFT�-FUDIGPSE�BOE�-JO�����
 �� 
DPODMVEFE�IPX�MPOH�JU�UBLFT�GPS�UIF�EFCSJT�UP�TQFFE�VQ�XIJMF�CFJOH�QSPQFMMFE�UISPVHI�UIF�XJOE� 
àFME��5IF�SFTVMUT�XFSF�UIBU�B��Y��CPBSE�BDDFMFSBUFT�UP�BCPVU� 

O� ����UJNFT�UIF�MPDBM�HVTU���TFDPOE�HVTU�XJOE�TQFFE�BU�B�EJTUBODF�PG����GFFU�EPXOXJOE�GSPN� 
UIF�TPVSDF� 

O� ����UJNFT�UIF�HVTU�TQFFE�BU�B�EJTUBODF�PG����GFFU�BOE� 

O� ����UJNFT�UIF�HVTU�TQFFE�BU�BCPVU�����GFFU�� 

8IFO�DPOTJEFSJOH�UIF�TQFFE�PG�UIF�NJTTJMF�BO�BTTVNQUJPO�IBT�UP�CF�NBEF�BU�XIBU�IFJHIU�UIF� 
NJTTJMF�JT�SFMFBTFE�JOUP�UIF�XJOE�àFME��"�TJNQMJTUJD�BQQSPBDI�TVHHFTUT�UBLJOH�UIF�NJTTJMF�SFMFBTF� 
QPJOU�UP�CF����GFFU�BCPWF�HSBEF�UIF�TBNF�FMFWBUJPO�VTFE�UP�EFàOF�BOE�TFMFDU�UIF�TBGF�SPPN� 
EFTJHO�XJOE�TQFFE��)PXFWFS�NBOZ�XJMM�BSHVF�UIBU�UIF�NBYJNVN�IFJHIU�PG�B�TBGF�SPPN�	UZQJDBMMZ� 
MPDBUFE�PO�UIF�HSPVOE�MFWFM�PG�B�GBDJMJUZ
�XJMM�CF�MFTT�UIBO����GFFU��5IFSFGPSF�UIF�DMPTFS�UP�UIF� 
HSPVOE�B�NJTTJMF�JT�EVSJOH�áJHIU�UIF�TMPXFS�UIF�NJTTJMF�TQFFE�JT�CFDBVTF�UIF�TVSGBDF�SPVHIOFTT� 
IBT�SFEVDFE�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE��UIJT�JT�BDDPVOUFE�GPS�JO�UIF�XJOE�MPBE�EFTJHO� 
QSPDFTT�UISPVHI�UIF�VTF�PG�,[�XIFO�DBMDVMBUJOH�XJOE�MPBET�PO�CVJMEJOH�TVSGBDFT�BU�IFJHIUT�PUIFS� 
UIBO����GFFU�� 

*OTUFBE�PG�DPOTJEFSJOH�UIF�JODSFBTFT�BOE�EFDSFBTFT�JO�FMFWBUJPO�PG�UIF�EFCSJT�JO�UIF�XJOE�àFME� 
EFQFOEJOH�PO�XIFUIFS�PS�OPU�UIF�EFCSJT�JT�SFMFBTFE�BCPWF�PS�CFMPX����GFFU�UIF�NJTTJMF�TQFFE� 
DBO�CF�BTTVNFE�UP�CF�DPOTUBOU�JG�B�DPOTFSWBUJWF�BOE�TJNQMJTUJD�BQQSPBDI�JT�UBLFO��5P�FTUBCMJTI�B� 
NJOJNVN�CPVOE�PO�UIF�NJTTJMF�XJOE�TQFFE�JU�JT�BTTVNFE�UIF�SFQSFTFOUBUJWF�EFCSJT�JT�JOUSPEVDFE� 
JOUP�UIF�XJOE�àFME�BU�UIF�TBNF�IFJHIU�JO�XIJDI�JU�TUSJLFT�BOPUIFS�CVJMEJOH�PS�PCKFDU�	IFJHIUT�PG� 

�� 5IF�SFNBJOEFS�PG�UIJT�TFDUJPO�IBT�UBLFO�UFYU�GSPN�UIF�+�%��)PMNFT�$�8��-FUDIGPSE�BOE�/��-JO�QBQFS�	i*OWFTUJHBUJPOT�PG�QMBUF�UZQF� 
XJOECPSOF�EFCSJT�1BSUT�*�BOE�**�u�+PVSOBM�PG�8JOE�&OHJOFFSJOH�BOE�*OEVTUSJBM�"FSPEZOBNJDT
 �BOE�DPOTPMJEBUFE�JU�GPS�TIPSUOFTT�PG� 
QSFTFOUBUJPO�BOE�JODMVTJPO�JO�UIJT�NBOVBM�� 
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�����GFFU
��5IJT�JT�B�NJOJNVN�CPVOE�TJODF�UIJT�JT�UIF�MPXFTU�FMFWBUJPO�BU�XIJDI�EFCSJT�NBZ�CF� 
JOUSPEVDFE�JOUP�UIF�XJOE�àFME��/FYU�UIF�EFTJHOFS�TIPVME�DPOTJEFS�UIF�SFEVDFE�TQFFE�PG�UIF�XJOE� 
VTJOH�,[��GPS�MPX�SJTF�CVJMEJOHT�JO�VSCBO�BSFBT�UIF�HVTU�XJOE�TQFFE�JT�BQQSPYJNBUFMZ�FRVBM�UP������ 
UJNFT�UIF�SFGFSFODF�HVTU�TQFFE�BU����GFFU�	IFJHIU�BCPWF�HSBEF
�JO�PQFO�UFSSBJO�VTFE�GPS�EFTJHO� 
J�F��,[�JO�"4$&���PG�����≅�����

� ��"TTVNJOH�UIBU�UIF�IPSJ[POUBM�EJTUBODFT�CFUXFFO�CVJMEJOHT�JO� 
UIF�WJDJOJUZ�PG�B�TBGF�SPPN�BSF�UZQJDBMMZ�JO�UIF�SBOHF�PG����UP����GFFU�JU�JT�SFBTPOBCMF�UP�BTTVNF� 
IPSJ[POUBM�NJTTJMF�TQFFET�PG�����UP�����UJNFT�UIF�NBYJNVN�MPDBM�HVTU�TQFFE��5IJT�JT�FRVJWBMFOU�UP� 
B�TQFFE�PG�������	����Y�����
�XJUI����GFFU�PG�USBWFM������	����Y�����
�XJUI����GFFU�PG�USBWFM�BOE����� 
	����Y�����
�XJUI�����GFFU�PG�USBWFM�UJNFT�UIF�CBTJD�EFTJHO�HVTU�TQFFE�GPS�&YQPTVSF�#��5BCMF����� 
QSFTFOUT�UIFTF�EBUB�BMPOH�XJUI�UIF�TBNF�DBMDVMBUJPO�NBEF�GPS�&YQPTVSF�$� 

Table 7-3.  Missile Speed as a Function of Exposure and Distance Traveled (expressed as a percentage of the 
safe room design wind speed) 

Exposure Considerations V Missile / V Safe Room Design 

,[ 

�����GU� 
TQFFE 

XJUI����GU� 
USBWFM 

XJUI����GU� 
USBWFM 

XJUI�����GU� 
USBWFM 

&YQ�$�	��GU
 ���� ���� ���� ���� ���� 

&YQ�$�	��GU
 ���� ���� ���� ���� ���� 

&YQ�#�	��GU
 ���� ���� ���� ���� ���� 

7���WFMPDJUZ�	NQI
 

4FMFDUJPO�PG�UIF�BQQSPQSJBUF�WFMPDJUZ�SBUJP�PG�UIF�NJTTJMF�UP�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�BMTP� 
DPOTJEFSFE�UIF�IPSJ[POUBM�EJTUBODF�UIBU�UIF�NJTTJMF�DPVME�USBWFM�JO�UIF�XJOE��"HBJO�UIJT�BTTVNFT� 
UIF�NJTTJMF�JNQBDUT�B�CVJMEJOH�PS�TUSVDUVSF�BU�UIF�TBNF�IFJHIU�JU�XBT�JOUSPEVDFE�JOUP�UIF�XJOE� 
àFME�	CFDBVTF�BTTVNJOH�B�IJHIFS�QPJOU�PG�SFMFBTF�XPVME�JODSFBTF�UIF�EJTUBODF�USBWFMFE�UIVT� 
JODSFBTJOH�NJTTJMF�XJOE�TQFFE
��5BCMF�����TIPXT�UIF�IPSJ[POUBM�EJTUBODFT�USBWFMFE�CZ�����MC�BOE� 
���MC�NJTTJMFT�BT�QSFEJDUFE�CZ�)PMNFT�FU�BM��GPS�WBSJPVT�XJOE�TQFFET� 

Table 7-4.  Missile Speed and Distance Traveled Relationships 

Distance Traveled 

����MC ���MC 

���NQI �����GU �����GU 

����NQI ���GU ������GU 

BWH�� �����GU ����GU 

#BTFE�PO�UIF�BCPWF�UBCMF�JU�JT�SFBTPOBCMF�UP�BTTVNF�UIBU�GPS�TBGF�SPPN�EFTJHO�XJOE�TQFFET�PG� 
����NQI�BOE�HSFBUFS�EFCSJT�HFOFSBUFE�XJUIJO����GFFU�PG�UIF�HSPVOE�DBO�CF�USBOTQPSUFE�PWFS���� 
GFFU��'PS�CPUI�&YQPTVSF�#�BOE�&YQPTVSF�$�TJUVBUJPOT�NBOZ�FYBNQMFT�DBO�CF�QSPWJEFE�JO�XIJDI� 
CVJMEJOHT�BOE�TUSVDUVSFT�XPVME�CF�TFQBSBUFE�CZ����GFFU�PS�NPSF��8IFO�EFCSJT�JT�QSPWJEFE�XJUI� 
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NOTE 

���GFFU�PS�NPSF�JU�DBO�CF�TIPXO�UP�BDDFMFSBUF�UP�BU�MFBTU������UJNFT�UIF�TBGF�SPPN�EFTJHO�XJOE� 
TQFFE�GPS�&YQPTVSF�#�BOE������UJNFT�UIF�TBGF�SPPN�EFTJHO�XJOE�TQFFE�GPS�&YQPTVSF�$�� 

)VSSJDBOF�XJOET�BSF�DPOTJEFSFE�TUSBJHIU�MJOF�XJOET� 
XJUIPVU�BO�VQXBSE�DPNQPOFOU�PG�WFMPDJUZ�	XIJDI�JT�B� 
EJTDSJNJOBUJOH�EJGGFSFODF�XIFO�DPNQBSJOH�UPSOBEP�BOE� 
IVSSJDBOF�XJOE�àFMET
��)VSSJDBOF�XJOET�JODSFBTF�UP� 
UIFJS�NBYJNVN�TQFFE�NPSF�TMPXMZ�UIBO�JO�UPSOBEPFT�� 
5IFSF�JT�OP�TVEEFO�BUNPTQIFSJD�QSFTTVSF�DIBOHF�JO� 

'PS�BEEJU JPOBM� JOGPSNBUJPO�PO�  
IVSSJDBOFT��8JOECPSOF�EFCSJT�JT�BSHVBCMZ�SFMFBTFE� 

XJOECPSOF�EFCSJT�SFTFBSDI�BOE� 
GBTUFS�JO�UPSOBEPFT�UIBO�JO�IVSSJDBOFT�BOE�UIFSFGPSF� 

UFTUJOH�UIF�GPMMPXJOH�JOUFSOFU�TJUFT� 
DBO�CF�TBJE�UP�USBWFM�GBSUIFS��'PS�UIF�IVSSJDBOF�TBGF� 

QSPWJEF�MJOLT�UP�'&."�4UBUF�PG� 
SPPN�UIJT�IBT�MFE�UP�UIF�DIPJDF�PG�UIF�SBUJP�PG������ 

'MPSJEB�%JWJTJPO�PG�&NFSHFODZ� 
UJNFT�UIF�CBTJD�EFTJHO�XJOE�TQFFE�BT�UIF�IPSJ[POUBM� 

.BOBHFNFOU�BOE�5FYBT�5FDI� 
NJTTJMF�TQFFE�GPS�UIF���MC��Y��JO�UIJT�HVJEBODF�GPS�UIF� 

6OJWFSTJUZ�XFC�QBHFT�DPOUBJOJOH� 
EFTJHO�PG�IVSSJDBOF�TBGF�SPPNT� 

SFQPSUT�PO�UIJT�TVCKFDU�BSFB� 

/PUF�UIBU�UIF�QSPCBCJMJUZ�PG�B�NJTTJMF�MJLF�B��Y��CFJOH� 
O�  IUUQ�� �XXX�GFNB�HPW�QMBO�  

SFMFBTFE�BU�UIF�DSJUJDBM�EJTUBODF�BOE�BOHMF�PG�BUUBDL� 
QSFWFOU�TBGFSPPN�JOEFY�TIUN

VQTUSFBN�BOE�UIFO�BDUVBMMZ�TUSJLJOH�B�WVMOFSBCMF� 
QBSU�PG�B�TBGF�SPPN�EVSJOH�BOZ�HJWFO�TUPSN�JT�RVJUF� 

O�  IU UQ � � � G MP S JEBE JTBTUFS �PSH �  
TNBMM�BOE�UP�VTF�UIF�AXPSTU�DBTF��NJTTJMF�XPVME�CF� 

3FTQPOTF�FOHJOFFST�8JOE@
DPOTJEFSFE�DPOTFSWBUJWF��'PS�UIF�UPSOBEP�TBGF�SPPN� 

.JTTJMF@*NQBDU�IUN
UIJT�IBT�MFE�UP�UIF�DIPJDF�PG�BDLOPXMFEHJOH�UIF� 
HSBEBUJPO�PG�NJTTJMF�TQFFE�XJUI�B�EFTJHO�TQFFE�UIBU� 

O�  I U UQ � � �XXX�X JOE � U U V �FEV �  
XBT�QSFTFOUFE�JO�UIF�àSTU�FEJUJPO�PG�'&."�����JO� 

3FTFB S DI �%FC S J T *NQBD U �
5BCMF�����CVU�OPU�BMMPXFE�JO�UIF�QFSGPSNBODF�DSJUFSJB�� 

5FTUJOH-BC�QIQ
'PS�UIJT�FEJUJPO�UIF�TQFFE�PG�UIF�UPSOBEP�NJTTJMF� 
WBSJFT�GSPN������UP������UJNFT�UIF�TBGF�SPPN�EFTJHO� 
XJOE�TQFFE�� 

7.2.2 Induced Loads From the Design Missile and Other Debris 
5IF�TUBUJD�GPSDF�FRVJWBMFOU�PG�UIF�EZOBNJD�JNQBDU�PG�B�NJTTJMF�JOUP�B�DPNQPOFOU�PG�UIF�TBGF�SPPN� 
FOWFMPQF�JT�EJGàDVMU�UP�DBMDVMBUF�BOE�B�EJSFDU�DPOWFSTJPO�UP�B�TUBUJD�MPBE�PGUFO�SFTVMUT�JO�FYUSFNFMZ� 
MBSHF�MPBET��5IF�BDUVBM�JNQBDU�GPSDF�PG�UIF�NJTTJMF�WBSJFT�XJUI�UIF�NBUFSJBM�VTFE�GPS�UIF�XBMM� 
PS�SPPG�TFDUJPO�BOE�XJMM�CF�B�GVODUJPO�PG�UIF�TUJGGOFTT�PG�UIF�NBUFSJBM�JUTFMG�BT�XFMM�BT�UIF�PWFSBMM� 
TUJGGOFTT�PG�UIF�XBMM�TFDUJPO�JO�XIJDI�JU�JT�VTFE��5IFSFGPSF�OP�GPSNVMB�GPS�UIF�EFUFSNJOBUJPO�PG� 
JNQBDU�MPBE�JT�QSPWJEFE�JO�UIJT�NBOVBM�CVU�UIF�GPMMPXJOH�EJTDVTTJPO�JT�QSPWJEFE�GPS�CBDLHSPVOE� 
BOE�VOEFSTUBOEJOH�PG�UIF�JNQBDU�MPBET� 

%FUFSNJOJOH�TUBUJD�EFTJHO�MPBET�GSPN�B�QSPQFMMFE�NJTTJMF�PS�B�QJFDF�PG�GSFF�GBMMJOH�EFCSJT�JT�B� 
DPNQMFY�DPNQVUBUJPO�UIBU�EFQFOET�PO�B�OVNCFS�PG�GBDUPST�JODMVEJOH�UIF�GPMMPXJOH� 
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O� .BUFSJBM�UIBU�NBLFT�VQ�UIF�NJTTJMF�PS�GBMMJOH�EFCSJT 

O� .BUFSJBM�PG�UIF�XBMM�EPPS�XJOEPX�PS�SPPG�TFDUJPO�CFJOH�JNQBDUFE 

O� 4UJGGOFTT�PG�UIF�JOEJWJEVBM�FMFNFOUT�CFJOH�JNQBDUFE 

O� 4UJGGOFTT�PG�UIF�TUSVDUVSBM�TZTUFN�TVQQPSUJOH�UIFN 

O� "OHMF�PG�JNQBDU�CFUXFFO�UIF�NJTTJMF�BOE�UIF�TUSVDUVSF 

#FDBVTF�PG�UIF�DPNQMFY�OBUVSF�PG�NJTTJMF�BOE�EFCSJT�JNQBDUT�UIJT�NBOVBM�EPFT�OPU�QSPWJEF� 
EFTJHO�DSJUFSJB�UIBU�DBO�CF�VTFE�UP�DBMDVMBUF�UIF�TUBUJD�GPSDF�PG�B�NJTTJMF�JNQBDU�PO�BOZ�QBSU�PG�UIF� 
TBGF�SPPN��5P�EFUFSNJOF�BEFRVBUF�NJTTJMF�JNQBDU�SFTJTUBODF�GPS�B�TBGF�SPPN�UIF�EFTJHOFS�TIPVME� 
VTF�UIF�QFSGPSNBODF�DSJUFSJB�QSFTFOUFE�JO�UIJT�DIBQUFS�BOE�UIF�SFTVMUT�PG�TVDDFTTGVM�XBMM�EPPS� 
XJOEPX�BOE�SPPG�UFTUT�UIBU�BSF�QSFTFOUFE�JO�"QQFOEJDFT�&�BOE�'�PG�UIJT�NBOVBM� 

8JOECPSOF�EFCSJT�BOE�GBMMJOH�PCKFDUT�BSF�UXP�PG�UIF�SJTLT�UIBU�TBGF�SPPNT�BSF�EFTJHOFE�UP�NJUJHBUF� 
BHBJOTU�BOE�DBO�CF�EFTDSJCFE�JO�UFSNT�PG�UIFJS�NBTT�TIBQF�JNQBDU�WFMPDJUZ�BOHMF�PG�JNQBDU� 
BOE�NPUJPO�BU�JNQBDU�	J�F��MJOFBS�NPUJPO�PS�UVNCMJOH
��5IF�NBTT�BOE�JNQBDU�WFMPDJUZ�DBO�CF� 
VTFE�UP�DBMDVMBUF�B�TJNQMF�VQQFS�CPVOE�PO�UIF�JNQBDU�NPNFOUVN�	 *N 

�BOE�JNQBDU�FOFSHZ�	*F 
�CZ� 

BTTVNJOH�MJOFBS�NPUJPO�PG�UIF�EFCSJT�TUSJLJOH�QFSQFOEJDVMBS�UP�UIF�TVSGBDF��*O�UIJT�JOTUBODF�UIF� 
JNQBDU�NPNFOUVN�JT�DBMDVMBUFE�VTJOH�'PSNVMB�����XIFSF�8�JT�UIF�XFJHIU�PG�UIF�EFCSJT�H�JT�UIF� 
BDDFMFSBUJPO�PG�HSBWJUZ�BOE�7�JT�UIF�JNQBDU�WFMPDJUZ��'PS�TJNJMBS�DPOEJUJPOT�UIF�JNQBDU�FOFSHZ� 
DBO�CF�DBMDVMBUFE�GSPN�'PSNVMB������*N�BOE�*F�BSF�UIF�JNQBDU�NPNFOUVN�BOE�JNQBDU�FOFSHZ� 
SFTQFDUJWFMZ�GPS�TJNQMF�MJOFBS�JNQBDUT�QFSQFOEJDVMBS�UP�UIF�TVSGBDF��� 

5IFTF�FRVBUJPOT�QSPWJEF�SFBTPOBCMF�FTUJNBUFT�PG�JNQBDU�NPNFOUVN�BOE�JNQBDU�FOFSHZ�GPS� 
DPNQBDU�EFCSJT�XIFSF�UIF�MFOHUI�UP�EJBNFUFS�SBUJP�JT�MFTT�UIBO�BCPVU���TUSJLJOH�QFSQFOEJDVMBS� 
UP�UIF�TVSGBDF��5IFZ�BMTP�QSPWJEF�SFBTPOBCMF�FTUJNBUFT�GPS�TMFOEFS�SJHJE�CPEZ�NJTTJMFT�TUSJLJOH� 
PO�FOE�QFSQFOEJDVMBS�UP�UIF�TVSGBDF�XIFO�UIFSF�JT�WFSZ�MJUUMF�SPUBUJPO�PG�UIF�NJTTJMF��'PS�PGG�BOHMF� 
JNQBDUT�PG�DPNQBDU�EFCSJT�	JNQBDUT�BU�TPNF�BOHMF�UP�UIF�TVSGBDF �UIF�OPSNBM�DPNQPOFOU�PG�UIF� 
JNQBDU�NPNFOUVN�BOE�JNQBDU�FOFSHZ�DBO�CF�FTUJNBUFE�XJUI�'PSNVMBT�����BOE�����JG�UIF�WFMPDJUZ� 
7�JT�SFQMBDFE�CZ�BO�FGGFDUJWF�WFMPDJUZ�7{�XIFSF�7{���7�DPT�	 Θ �BOE�UIF�BOHMF�Θ�JT�NFBTVSFE� 
SFMBUJWF�UP�UIF�BYJT�OPSNBM�UP�UIF�TVSGBDF� 
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'PS�TMFOEFS�SJHJE�CPEZ�NJTTJMFT�TVDI�BT� 
XPPE�TUSVDUVSBM�NFNCFST�QJQFT�PS�SPET� 
XIFSF�UIF�MFOHUI�UP�EJBNFUFS�SBUJP�JT� 
HSFBUFS�UIBO�BCPVU���UIF�BOHMF�PG�JNQBDU� 
BOE�UIF�NPUJPO�DIBSBDUFSJTUJDT�BU�JNQBDU� 
CFDPNF�WFSZ�JNQPSUBOU��3FTFBSDI�IBT� 
TIPXO�UIBU�UIF�OPSNBM�DPNQPOFOU�PG� 
UIF�JNQBDU�ESPQT�PGG�NPSF�SBQJEMZ�UIBO�B� 
TJNQMF�DPTJOF�GVODUJPO�GPS�MJOFBS�JNQBDU�PG� 
MPOH�PCKFDUT�CFDBVTF�UIF�NJTTJMF�CFHJOT� 
UP�SPUBUF�BU�JNQBDU�	1JFUSBT�����
��'JHVSF� 
����CBTFE�PO�EBUB�GSPN�1JFUSBT������ 
TIPXT�UIF�SFEVDUJPO�JO�OPSNBM�GPSDF�BT� 
B�GVODUJPO�PG�BOHMF�BT�DPNQBSFE�UP�B� 
DPTJOF�GVODUJPO�SFEVDUJPO��'PS�UVNCMJOH� 
NJTTJMFT�UIF�FRVJWBMFOU�JNQBDU�WFMPDJUZ� 

Figure 7-4.  Variations of impact impulse as a function of IBT�CFFO�FTUJNBUFE�VTJOH�B�DPNQMFY� 
impact angleFRVBUJPO�	5XJTEBMF�BOE�%VOO������ 

5XJTEBMF�����
� 

5IF�JNQBDU�PG�XJOECPSOF�EFCSJT�DBO�BQQMZ�FYUSFNFMZ�MBSHF�GPSDFT�UP�UIF�TUSVDUVSF�BOE�JUT� 
DPNQPOFOUT�PWFS�B�WFSZ�TIPSU�QFSJPE�PG�UJNF��5IF�NBHOJUVEF�PG�UIF�GPSDF�JT�SFMBUFE�UP�UIF�NBTT�PG� 
UIF�PCKFDU�BOE�UIF�UJNF�PG�UIF�EFDFMFSBUJPO�BT�UIF�NJTTJMF�JNQBDUT�B�TVSGBDF�PG�UIF�TBGF�SPPN��5IF� 
NBHOJUVEFT�PG�UIF�GPSDFT�BMTP�EFQFOE�PO�UIF�NFDIBOJDT�JOWPMWFE�JO�UIF�DPMMJTJPO��'PS�FYBNQMF� 
JOFMBTUJD�DSVTIJOH�PG�UIF�XBMM�PS�UIF�NJTTJMF�XJMM�BCTPSC�TPNF�PG�UIF�JNQBDU�FOFSHZ�BOE�SFEVDF�UIF� 
GPSDF�MFWFM�BQQMJFE�UP�UIF�TUSVDUVSF��4JNJMBSMZ�MBSHF�FMBTUJD�PS�JOFMBTUJD�EFGPSNBUJPO�PG�UIF�TUSVDUVSF� 
JO�SFTQPOTF�UP�UIF�JNQBDU�DBO�JODSFBTF�UIF�EVSBUJPO�PG�UIF�EFDFMFSBUJPO�QFSJPE�BOE�UIFSFGPSF� 
SFEVDF�UIF�NBHOJUVEF�PG�UIF�JNQBDU�GPSDFT��'PS�B�QFSGFDUMZ�FMBTUJD�JNQBDU�UIF�JNQVMTF�GPSDF� 
FYFSUFE�PO�UIF�TUSVDUVSF�JT�FRVBM�UP�UXJDF�UIF�JNQBDU�NPNFOUVN�TJODF�UIF�NJTTJMF�SFCPVOET�XJUI� 
B�TQFFE�PG�FRVBM�NBHOJUVEF�UP�UIF�JNQBDU�WFMPDJUZ�CVU�JO�UIF�PQQPTJUF�EJSFDUJPO��'PS�B�QFSGFDUMZ� 
QMBTUJD�JNQBDU�UIF�NJTTJMF�XPVME�OPU�SFCPVOE�BOE�UIF�JNQVMTF�GPSDF�XPVME�CF�FRVBM�UP�UIF�JNQBDU� 
NPNFOUVN� 
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'JHVSF�����JMMVTUSBUFT�UIF�JNQVMTF�MPBEJOH�BQQMJFE�CZ�B�����MC�4PVUIFSO�:FMMPX�1JOF��Y��	OPNJOBM
� 
NJTTJMF�TUSJLJOH�B�SJHJE�JNQBDU�QMBUF� 
BU�B�WFMPDJUZ�PG����NQI�	�����GFFU�QFS� 
TFDPOE�<GQT>
��/PUF�UIBU�UIF�FOUJSF� 
JNQVMTF�GPSDF�JT�BQQMJFE�PWFS�B�QFSJPE� 
PG�����NJMMJTFDPOET�BOE�UIF�QFBL� 
GPSDF�BQQSPBDIFT�������QPVOET�� 
4JNJMBS�UFTUT�XJUI�B���MC�XPPE��Y�� 
BU����NQI�	���GQT
�HFOFSBUFE�QFBL� 
GPSDFT�PG�BSPVOE�������QPVOET�� 
5IF�EPUUFE�	SBX
�MJOF�SFQSFTFOUT�UIF� 
NFBTVSFE�JNQVMTF�GPSDF�BOE�JODMVEFT� 
TPNF�IJHI�GSFRVFODZ�SFTQPOTF�PG�UIF� 
JNQBDU�QMBUF��5IF�TJHOBM�IBT�CFFO� 

Figure 7-5.  Raw and filtered forcing functions measured 
iàMUFSFEu�UP�SFNPWF�UIF�IJHI�GSFRVFODZ� 

using impact plate for impact from a 4.1-lb 2x4 moving at 
SFTQPOTF�PG�UIF�JNQBDU�QMBUF�BOE� 

42.3 fps (Sciaudone 1996) 
JMMVTUSBUF�UIF�FYQFDUFE�JNQVMTF�GPSDFT� 
UJNF�IJTUPSZ�� 

*NQBDU�UFTU�SFTVMUT�GPS�4PVUIFSO� 
:FMMPX�1JOF��Y��NFNCFST�PG�WBSJPVT� 
NBTTFT�TUSJLJOH�UIF�JNQBDU�QMBUF� 
BU�EJGGFSFOU�WFMPDJUJFT�JMMVTUSBUF� 
UIF�DPNQMFY�OBUVSF�PG�UIF�JNQBDU� 
QIFOPNFOPO�	4DJBVEPOF�����
�� 
'JHVSF�����DPNQBSFT�UIF�JNQVMTF� 
GPSDF�NFBTVSFE�XJUI�UIF�JNQBDU�QMBUF� 
BHBJOTU�UIF�JOJUJBM�NPNFOUVN�PG�UIF� 
NJTTJMF��"U�MPX�WFMPDJUJFT�UIF�JNQVMTF� 
JT�DIBSBDUFSJTUJD�PG�BO�JOFMBTUJD�JNQBDU� 
XIFSF�UIF�JNQVMTF�JT�FRVBM�UP�UIF�JOJUJBM� 
NPNFOUVN��5IJT�JT�MJLFMZ�EVF�UP�UIF� 
MPDBMJ[FE�DSVTIJOH�PG�UIF�XPPE�àCFST�BU� 
UIF�FOE�PG�UIF�NJTTJMF��"T�UIF�NJTTJMF� Figure 7-6.  Impulse as a function of initial missile 
TQFFE�JODSFBTFT�	JOJUJBM�NPNFOUVN� momentum for 2x4 
JODSFBTFT
�UIF�JNQVMTF�JODSFBTFT� 
UPXBSE�B�NPSF�FMBTUJD�JNQBDU�SFTQPOTF�CFDBVTF�UIF�JNQVMTF�GPSDF�JODSFBTFT�UP�B�WBMVF�XIJDI�JT� 
TVCTUBOUJBMMZ�HSFBUFS�UIBO�JOJUJBM�NPNFOUVN� 

%FTJHO�DPOTJEFSBUJPOT�TIPVME�JODMVEF�MPDBM�GBJMVSFT�BTTPDJBUFE�XJUI�NJTTJMF�QFSGPSBUJPO�PS� 
QFOFUSBUJPO�BT�XFMM�BT�HMPCBM�TUSVDUVSBM�GBJMVSF��4FDUJPOT�����BOE�����QSPWJEF�EJTDVTTJPOT�UIBU� 
DFOUFS�PO�MPDBM�GBJMVSFT��(MPCBM�GBJMVSFT�BSF�VTVBMMZ�SFMBUFE�UP�PWFSBMM�XJOE�MPBEJOH�PG�UIF�TUSVDUVSF� 
PS�UIF�WFSZ�SBSF�JNQBDU�PG�BO�FYUSFNFMZ�MBSHF�NJTTJMF��'BMMJOH�EFCSJT�TVDI�BT�FMFWBUFE�NFDIBOJDBM� 
FRVJQNFOU�DPVME�DBVTF�B�CVDLMJOH�GBJMVSF�PG�B�SPPG�TUSVDUVSF�JG�JU�JNQBDUFE�OFBS�UIF�NJEEMF�PG�UIF� 
SPPG� 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS ���� 



7 COMMENTARY ON THE DEBRIS IMPACT PERFORMANCE CRITERIA FOR SAFE ROOMS SECOND  EDITION 

7.3 	 Commentary on Performance of Wall and Roof Assemblies  
During Debris Impact Tests 

7BSJPVT�XBMM�BOE�SPPG�TFDUJPOT�UFTUFE�BU�UIF�8&3$�BU�556�IBWF�QFSGPSNFE�TVDDFTTGVMMZ�EVSJOH� 
ZFBST�PG�UFTUJOH��5P�QSPWJEF�BO�VOEFSTUBOEJOH�PG�XIBU�UZQF�PG�TZTUFNT�IBWF�QFSGPSNFE�XFMM�UIJT� 
TFDUJPO�QSFTFOUT�B�TVNNBSZ�PG�JOGPSNBUJPO�PO�XBMM�BTTFNCMJFT�PG�DPNNPO�NBUFSJBMT�UIBU�IBWF� 
TVDDFTTGVMMZ�QBTTFE�NJTTJMF�JNQBDUT�GPS�UIF�MBSHFTU�NJTTJMF�BU�UIF�IJHIFTU�UFTU�TQFFE�	UIF�� 
���MC��Y��USBWFMJOH�IPSJ[POUBMMZ�BU�����NQI
�BT�EJTDVTTFE�JO�$IBQUFS����'PS�NPSF�EFUBJM�PO�UIFTF� 
BTTFNCMJFT�TFF�"QQFOEJDFT�&�BOE�(�� 

7.3.1 Impact Resistance of Wood Systems 
556�DPOEVDUFE�FYUFOTJWF�UFTUJOH�PG�XBMM�TZTUFNT�UIBU�VTF�QMZXPPE�TIFBUIJOH��5IF�NPTU�FGGFDUJWF� 
EFTJHOT�JO�UFSNT�PG�MJNJUJOH�UIF�OVNCFS�PG�MBZFST�PG�QMZXPPE�OFDFTTBSZ�JODPSQPSBUF�NBTPOSZ� 
JOàMM�PG�UIF�XBMM�DBWJUJFT�PS�JOUFHSBUJPO�PG����HBVHF�TUFFM�QBOFMT�BT�UIF�àOBM�MBZFS�JO�UIF�TZTUFN�� 
"QQFOEJY�&�TIPXT�XBMM�TFDUJPOT�UIBU� 
IBWF�CFFO�UFTUFE�XJUI�UIF�EFTJHO� 
NJTTJMF�XJUIPVU�GBJMJOH�	J�F��QSPWJEF� 
BEFRVBUF�NJTTJMF�JNQBDU�SFTJTUBODF
�� 
&YBNQMFT�BSF�TIPXO�JO�'JHVSF����� 

'PS�DPOWFOUJPOBM�MJHIU�GSBNF� 
DPOTUSVDUJPO�UIF�TJEF�PG�UIF�XBMM� 
XIFSF�UIF�TIFBUIJOH�PS�QSPUFDUJWF� 
NBUFSJBM�JT�BUUBDIFE�BOE�UIF�NFUIPE�PG� 
BUUBDINFOU�DBO�BGGFDU�UIF�QFSGPSNBODF� 
PG�UIF�XBMM�JO�SFTJTUJOH�EBNBHF�GSPN� 
UIF�JNQBDU�PG�XJOECPSOF�EFCSJT��5IF� 
JNQBDU�PG�EFCSJT�PO�NBUFSJBM�BUUBDIFE� 
UP�UIF�PVUTJEF�	J�F��IBSN�TJEF
�PG�B�XBMM� 
QVTIFT�UIF�NBUFSJBM�BHBJOTU�UIF�XBMM� 
TUVET��.BUFSJBM�BUUBDIFE�UP�UIF�JOTJEF� 
PG�UIF�XBMM�	J�F��TBGF�PS�TBGF�SPPN�TJEF
� 
DBO�CF�LOPDLFE�MPPTF�GSPN�UIF�TUVET� 
JG�JU�JT�OPU�BEFRVBUFMZ�BUUBDIFE�UP�UIF� 
TUVET��4JNJMBSMZ�NBUFSJBM�PO�UIF�IBSN� 
TJEF�XPVME�CF�TVTDFQUJCMF�UP�CFJOH� Figure 7-7. Wall sections constructed of plywood and masonry 
QVMMFE�PGG�UIF�TUVET�CZ�XJOE�TVDUJPO� infill (a) and plywood and metal (b) 
QSFTTVSFT�JG�JU�XBT�OPU�BEFRVBUFMZ� 
BUUBDIFE�UP�UIF�TUVET� 

$POTFRVFOUMZ�TIFBUIJOH�NBUFSJBMT�CFBSJOH�PO�UIF�GSBNJOH�NFNCFST�TIPVME�CF�TFDVSFMZ�BUUBDIFE� 
UP�UIF�GSBNJOH�NFNCFST��5FTUT�IBWF�TIPXO�UIBU�TIFBUIJOH�BUUBDIFE�VTJOH�BO�"'(����BQQSPWFE� 
XPPE�BEIFTJWF�BOE�DPEF�BQQSPWFE����TDSFXT�	OPU�ESZXBMM�TDSFXT
�QFOFUSBUJOH�BU�MFBTU���� 
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JODIFT�JOUP�UIF�GSBNJOH�NFNCFST�BOE�TQBDFE�OPU�NPSF�UIBO���JODIFT�BQBSU�QSPWJEFT�TVGàDJFOU� 
DBQBDJUZ�UP�XJUITUBOE�FYQFDUFE�XJOE�MPBET�JG�UIF�TIFBUIJOH�JT�BUUBDIFE�UP�UIF�FYUFSJPS�TVSGBDFT� 
PG�UIF�XBMM�TUVET��5IFTF�DSJUFSJB�BSF�BMTP�TVGàDJFOU�UP�LFFQ�UIF�TIFBUIJOH�BUUBDIFE�VOEFS�JNQBDU� 
MPBET�XIFO�UIF�TIFBUIJOH�JT�BUUBDIFE�UP�UIF�JOUFSJPS�TVSGBDFT�PG�UIF�TUVET��'PS�JOGPSNBUJPO�BCPVU� 
PSJFOUFE�TUSBOE�CPBSE�	04#
�PS�QBSUJDMFCPBSE�TIFBUIJOH�TFF�"QQFOEJY�(� 

DEFINITION 
"'(����JT�BO�"NFSJDBO�1MZXPPE�"TTPDJBUJPO� 	"1"
�TQFDJàDBUJPO�GPS� 
BEIFTJWFT�GPS�àFME�HMVJOH�QMZXPPE�UP�XPPE�GSBNJOH� 

7.3.2 Impact Resistance of Sheet Metal 
7BSJPVT�HBVHFT�PG�DPME�SPMMFE�"����BOE�"����(SBEF����TUFFM�TIFFUT�IBWF�CFFO�UFTUFE�JO�EJGGFSFOU� 
DPOàHVSBUJPOT�	TFF�"QQFOEJY�&�GPS�FYBNQMFT�PG�SFQSFTFOUBUJWF�XBMM�TFDUJPOT�UIBU�IBWF�CFFO� 
QSFWJPVTMZ�UFTUFE�UP�SFTJTU�UIF����MC��Y��USBWFMJOH�BU�����NQI
 ��5IF�TUFFM�TIFFUT�TUPQ�UIF�NJTTJMF� 
CZ�EFáFDUJOH�BOE�TQSFBEJOH�UIF�JNQBDU�MPBE�UP�UIF�TUSVDUVSF��5FTUJOH�IBT�TIPXO�UIBU�JG�UIF� 
NFUBM�JT����HBVHF�PS�MJHIUFS�BOE�JT�CBDLFE�CZ�BOZ�TVCTUSBUF�UIBU�QSFWFOUT�EFáFDUJPO�PG�UIF�TUFFM� 
UIF�NJTTJMF�XJMM�QFSGPSBUF�UIF�TUFFM��*G�UIF����HBVHF�PS�MJHIUFS�TUFFM�TIFFUT�BSF�QMBDFE�CFUXFFO� 
QMZXPPE�MBZFST�PS�CFUXFFO�QMZXPPE� 
BOE�TUVET�UIF�TUFFM�EPFT�OPU�IBWF� 
UIF�BCJMJUZ�UP�EFáFDU�BOE�JT�QFSGPSBUFE� 
CZ�UIF�NJTTJMF��5IFSFGPSF�PO�B�XPPE� 
TUVE�XBMM�B����HBVHF�TUFFM�TIFFU�DBO� 
SFTJTU�QFSGPSBUJPO�POMZ�XIFO�JU�JT�VTFE� 
BT�UIF�MBTU�MBZFS�PO�UIF�OPO�JNQBDU� 
GBDF�PO�UIF�JOUFSJPS�	TBGF�SPPN�TJEF
�PG� 
UIF�XBMM�BT�TIPXO�JO�'JHVSF����� 

*O�MBCPSBUPSZ�UFTUT�BU�5FYBT�5FDI� 
6OJWFSTJUZ����HBVHF�PS�IFBWJFS�TUFFM� 
TIFFUT�IBWF�OFWFS�CFFO�QFSGPSBUFE� 
XJUI�UIF����MC�XPPE��Y��USBWFMJOH�BU� 
����NQI��5IF����HBVHF�TUFFM�IBT� 
CFFO�NPVOUFE�EJSFDUMZ�UP�TUVET�BOE� 
NPVOUFE�PWFS�TPMJE�QMZXPPE��5FTU� 
TBNQMFT�IBWF�VTFE�UIF�TUBOEBSE�TUVE� 
TQBDJOH�PG����JODIFT�PO�DFOUFS�	P�D�
�� 
*ODSFBTFE�TQBDJOH�CFUXFFO�TVQQPSUT� Figure 7-8  Uses of expanded metal (a) and sheet metal (b) in 
BGGFDUT�UIF�QFSNBOFOU�EFGPSNBUJPO� wall sections 
PG�UIF�TUFFM�TIFFU��1FSNBOFOU� 
EFGPSNBUJPO�PG���JODIFT�PS�NPSF�JOUP�UIF�TBGF�SPPN�BSFB�BGUFS�JNQBDU�JT�EFFNFE�VOBDDFQUBCMF�� 
5FTUT�IBWF�OPU�CFFO�QFSGPSNFE�UP�EFUFSNJOF�UIF�NBYJNVN�TVQQPSU�TQBDJOH�UIBU�XPVME�DPOUSPM� 
UIF���JODI�QFSNBOFOU�EFGPSNBUJPO�MJNJU� 
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%FTJHOT�QSPWJEFE�JO�'&."�����JODMVEF�UIF�VTF�PG�TIFFU�NFUBM�JO�TBGF�SPPN�SPPG�DPOTUSVDUJPO��*G� 
TIFFU�NFUBM�BMPOF�JT�SFMJFE�PO�GPS�NJTTJMF�JNQBDU�QSPUFDUJPO�JU�TIPVME�CF����HBVHF�PS�IFBWJFS� 

7.3.3 Impact Resistance of Composite Wall Systems 
$PNQPTJUF�XBMM�TZTUFNT�OFFE�SJHPSPVT�UFTUJOH�CFDBVTF�UIFSF�JT�OP�BEFRVBUF�NFUIPE�UP�NPEFM� 
UIF�DPNQMFY�JOUFSBDUJPOT�PG�NBUFSJBMT�EVSJOH�JNQBDU��5FTUT�IBWF�TIPXO�UIBU�JNQBDUJOH�B�QBOFM� 
OFYU�UP�B�TVQQPSU�DBO�DBVTF�QFSGPSBUJPO�XIJMF�JNQBDUJOH�NJEXBZ�CFUXFFO�TVQQPSUT�SFTVMUT�JO� 
QFSNBOFOU�EFGPSNBUJPOT�CVU�OPU� 
QFSGPSBUJPO��4FBNT�CFUXFFO�NBUFSJBMT� 
BSF�UIF�XFBL�MJOLT�JO�UIF�UFTUFE� 
TZTUFNT��5IF�MPDBUJPOT�BOE�MFOHUIT� Brick cavity wall reinforced 

with #4 rebar every 12 PG�TFBNT�CFUXFFO�EJGGFSFOU�NBUFSJBMT� 
inches and concrete infill

BSF�DSJUJDBM��$VSSFOUMZ�UIF�CFTU�XBZ� 
UP�EFUFSNJOF�UIF�NJTTJMF�TIJFMEJOH� 
BCJMJUZ�PG�B�DPNQPTJUF�XBMM�TZTUFN�JT� 
UP�CVJME�BOE�UFTU�B�GVMM�TDBMF�QBOFM� 
UIBU�DPOTJTUT�PG�BMM�UIF�NBUFSJBMT�BOE� Note: This wall section may be impacted 
TUSVDUVSBM�DPOOFDUJPOT�UP�CF�VTFE�JO� on either face. 

DPOTUSVDUJOH�UIF�QBOFM��4FF�'JHVSF����� 
Figure 7-9. Composite wall section GPS�BO�JMMVTUSBUJPO�PG�B�SFQSFTFOUBUJWF� 

DPNQPTJUF�XBMM�TFDUJPO� 

7.3.4 Impact Resistance of Concrete Masonry Units 
5FYBT�5FDI�SFTFBSDI�IBT�EFNPOTUSBUFE�UIBU�CPUI����BOE���JODI�UIJDL�DPODSFUF�NBTPOSZ�VOJUT� 
	$.6T
�DBO�SFTJTU�UIF�MBSHF�NJTTJMF�JNQBDU��4JY�JODI�$.6�XBMMT�UIBU�BSF�GVMMZ�HSPVUFE�XJUI� 
DPODSFUF�BOE�SFJOGPSDFE�XJUI���� 
SFJOGPSDJOH�TUFFM�	SFCBS
�JO�FWFSZ�DFMM� 
TFF�'JHVSF�����
�DBO�XJUITUBOE�UIF� 
JNQBDU�PG�B����MC��Y��XPPE�NFNCFS� 
TUSJLJOH�QFSQFOEJDVMBS�UP�UIF�XBMM�XJUI� 
TQFFET�JO�FYDFTT�PG�����NQI��&JHIU� 
JODI�$.6�XBMMT�TIPVME�CF�GVMMZ�HSPVUFE� 
CVU�OFFE�POMZ�CF�SFJOGPSDFE�XJUI���� 
SFJOGPSDJOH�TUFFM�	SFCBS
�JO�FWFSZ�àGUI� 
DFMM�	���JODIFT�P�D�
�GPS�EFCSJT�JNQBDU� 
SFTJTUBODF��IPXFWFS�NPSF�SFJOGPSDJOH� 
TUFFM�NBZ�CF�SFRVJSFE�JO�UIF�NBTPOSZ� 
XBMM�UP�DBSSZ�XJOE�MPBET�EFQFOEJOH� 
VQPO�UIF�EFTJHO�BOE�HFPNFUSZ�PG�UIF� 
NBTPOSZ�XBMM�� 

Figure 7-10. Concrete masonry unit (CMU) wall sections 
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7.3.5 Impact Resistance of Reinforced Concrete 
3FTFBSDI�SFMBUFE�UP�UIF�EFTJHO�PG�OVDMFBS�QPXFS�GBDJMJUJFT�IBT�QSPEVDFE�B�SFMBUJWFMZ�MBSHF�CPEZ� 
PG�JOGPSNBUJPO�BOE�EFTJHO�HVJEFT�GPS�QSFEJDUJOH�UIF�SFTQPOTF�PG�SFJOGPSDFE�DPODSFUF�XBMMT�BOE� 
SPPGT�UP�UIF�JNQBDU�PG�XJOECPSOF�EFCSJT��5IF�GBJMVSF�NPEFT�IBWF�CFFO�JEFOUJàFE�BT�QFOFUSBUJPO� 
UISFTIPME�TQBMMJOH�TQBMMJOH�CBSSJFS�QFSGPSBUJPO�BOE�DPNQMFUF�NJTTJMF�QFSGPSBUJPO�	5XJTEBMF�BOE� 
%VOO�����
��'SPN�B�TIFMUFSJOH�TUBOEQPJOU�QFOFUSBUJPO�PG�UIF�NJTTJMF�JOUP�CVU�OPU�UISPVHI�UIF� 
XBMM�TVSGBDF�JT�PG�OP�DPOTFRVFODF�VOMFTT�JU�DSFBUFT�TQBMMJOH�XIFSF�DPODSFUF�JT�FKFDUFE�GSPN�UIF� 
JOTJEF�TVSGBDF�PG�UIF�XBMM�PS�SPPG��4QBMMJOH�PDDVST�XIFO�UIF�TIPDL�XBWF�QSPEVDFE�CZ�UIF�JNQBDU� 
DSFBUFT�UFOTJMF�TUSFTTFT�JO�UIF�DPODSFUF�PO�UIF�JOUFSJPS�TVSGBDF�UIBU�BSF�MBSHF�FOPVHI�UP�DBVTF�B� 
TFHNFOU�PG�DPODSFUF�UP�CVSTU�BXBZ�GSPN�UIF�XBMM�TVSGBDF��5ISFTIPME�TQBMMJOH�SFGFST�UP�DPOEJUJPOT� 
JO�XIJDI�TQBMMJOH�JT�KVTU�CFJOH�JOJUJBUFE�BOE�JT�VTVBMMZ�DIBSBDUFSJ[FE�CZ�TNBMM�GSBHNFOUT�PG�DPODSFUF� 
CFJOH�FKFDUFE��8IFO�UISFTIPME�TQBMMJOH�PDDVST�B�QFSTPO�EJSFDUMZ�CFIJOE�UIF�JNQBDU�QPJOU�NJHIU�CF� 
JOKVSFE�CVU�JT�OPU�MJLFMZ�UP�CF�LJMMFE�� 

)PXFWFS�BT�UIF�TJ[F�PG�UIF�TQBMMJOH�JODSFBTFT�TP�EPFT�UIF�WFMPDJUZ�XJUI�XIJDI�JU�JT�FKFDUFE� 
GSPN�UIF�XBMM�PS�SPPG�TVSGBDF��8IFO� 
TQBMMJOH�PDDVST�JOKVSZ�JT�MJLFMZ�GPS� 
QFPQMF�EJSFDUMZ�CFIJOE�UIF�JNQBDU� 
QPJOU�BOE�EFBUI�JT�B�QPTTJCJMJUZ��*O� 
CBSSJFS�QFSGPSBUJPO�B�IPMF�PDDVST�JO� 
UIF�XBMM�CVU�UIF�NJTTJMF�TUJMM�CPVODFT� 
PGG�UIF�XBMM�PS�CFDPNFT�TUVDL�JO�UIF� 
IPMF��"�QMVH�PG�DPODSFUF�BCPVU�UIF� 
TJ[F�PG�UIF�NJTTJMF�JT�LOPDLFE�JOUP�UIF� 
SPPN�BOE�DBO�JOKVSF�PS�LJMM�PDDVQBOUT�� 
$PNQMFUF�NJTTJMF�QFSGPSBUJPO�DBO� 
DBVTF�JOKVSZ�PS�EFBUI�UP�QFPQMF�IJU�CZ� 
UIF�QSJNBSZ�NJTTJMF�PS�XBMM�GSBHNFOUT�� 
%FTJHO�GPS�NJTTJMF�JNQBDU�QSPUFDUJPO� 
XJUI�SFJOGPSDFE�DPODSFUF�CBSSJFST� 
TIPVME�GPDVT�PO�FTUBCMJTIJOH�UIF� 
NJOJNVN�XBMM�UIJDLOFTT�UP�QSFWFOU� 
UISFTIPME�TQBMMJOH�VOEFS�UIF�EFTJHO� 
NJTTJMF�JNQBDU��5XJTEBMF�BOE�%VOO� 
����
�QSPWJEF�BO�PWFSWJFX�PG�TPNF� 
PG�UIF�EFTJHO�FRVBUJPOT�EFWFMPQFE�GPS� 
OVDMFBS�QPXFS�QMBOU�TBGFUZ�BOBMZTJT� 

*U�TIPVME�CF�OPUFE�UIBU�UIF�NJTTJMFT� 
VTFE�UP�EFWFMPQ�UIF�BOBMZUJDBM� 

Figure 7-11. Reinforced concrete wall section (a), reinforced NPEFMT�GPS�UIF�OVDMFBS�JOEVTUSZ� 
concrete “waffle” wall constructed with insulating concrete XIJDI�BSF�NPTU�OFBSMZ�TVJUBCMF�GPS� 
forms (b), and reinforced concrete “flat” wall constructed with XPPE�TUSVDUVSBM�NFNCFS�NJTTJMFT�BSF� 
insulating concrete forms (c) TUFFM�QJQFT�BOE�SPET��$POTFRVFOUMZ� 

b 
Insulating concrete form 
(ICF) waffle grid wall 
section at least 6 inches 
thick reinforced with #5 
rebar every 12 inches 
vertically and #4 rebar 
every 16 inches horizon
tally 

c 
Insulating concrete form 
(ICF) flat wall section at 
least 4 inches thick 
reinforced with #4 rebar 
every 12 inches both 
vertically and horizontally 

a 
Reinforced concrete wall, 
at least 6 inches thick, 
reinforced with #4 rebar 
every 12 inches both 
vertically and horizontally 

Note: These wall sections may be 
impacted on either face. 
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UIF�NPEFMT�BSF�FYQFDUFE�UP�QSPWJEF�DPOTFSWBUJWF�FTUJNBUFT�PG�QFSGPSNBODF�XIFO�B�iTPGUFSu� 
NJTTJMF�TVDI�BT�B�XPPE�TUSVDUVSBM�NFNCFS�JNQBDUT�UIF�XBMMT��"�TVNNBSZ�PG�UFTU�SFTVMUT�GSPN� 
B�OVNCFS�PG�JOWFTUJHBUJPOT�	5XJTEBMF�BOE�%VOO�����
�TVHHFTUT�UIBU���JODI�UIJDL�SFJOGPSDFE� 
DPODSFUF�CBSSJFST�BSF�OFFEFE�UP�TUPQ�B����MC�XPPE��Y��NJTTJMF�JNQBDUJOH�BU�����NQI�XJUIPVU� 
UISFTIPME�TQBMMJOH��556�SFTFBSDI�JOEJDBUFT�UIBU�B���JODI�SFJOGPSDFE�DPODSFUF�XBMM�	TFF�'JHVSF��� 
���JMMVTUSBUJPOT�B�BOE�C
�QSPWJEFT�TVGàDJFOU�QSPUFDUJPO�GSPN�UIF����MC�XPPE��Y��NJTTJMF�JNQBDUJOH� 
BU�����NQI��3FJOGPSDFE�DPODSFUF�XBMMT�DPOTUSVDUFE�XJUI�JOTVMBUJOH�DPODSFUF�GPSNT�	*$'T
�XJUI�B� 
DPODSFUF�TFDUJPO���JODIFT�UIJDL�	TFF�'JHVSF������JMMVTUSBUJPO�D
�BMTP�QSPWJEF�TVGàDJFOU�QSPUFDUJPO�� 
5IF�556�SFTFBSDI�BMTP�TIPXT�UIBU�B���JODI�UIJDL�SFJOGPSDFE�DPODSFUF�SPPG�QSPWJEFT�TVGàDJFOU� 
QSPUFDUJPO�GSPN�B����MC�XPPE��Y��NJTTJMF�JNQBDUJOH�BU����NQI�	UIF�GSFF�GBMMJOH�NJTTJMF�JNQBDU� 
TQFFE�SFDPNNFOEFE�JO�UIJT�EPDVNFOU
� 

7.4 	 Commentary on General Performance of Doors, Door Frames, 
and Windows During Debris Impact Tests 

%PPS�GBJMVSFT�BSF�UZQJDBMMZ�SFMBUFE�UP�EPPS�DPOTUSVDUJPO�BOE�EPPS�IBSEXBSF��5P�QSPWJEF�BO� 
VOEFSTUBOEJOH�PG�XIBU�UZQF�PG�TZTUFNT�IBWF�QFSGPSNFE�XFMM�UIJT�TFDUJPO�QSFTFOUT�B�TVNNBSZ� 
PG�JOGPSNBUJPO�PO�EPPST�BOE�EPPS�IBSEXBSF�UIBU�IBWF� 
TVDDFTTGVMMZ�QBTTFE�NJTTJMF�JNQBDUT�GPS�UIF�MBSHFTU� 
NJTTJMF�BU�UIF�IJHIFTU�UFTU�TQFFE�	UIF����MC��Y�� 
USBWFMJOH�IPSJ[POUBMMZ�BU�����NQI
�BT�EJTDVTTFE�JO� 
$IBQUFS����'PS�NPSF�EFUBJM�PO�EPPS�BTTFNCMJFT�TFF� 
"QQFOEJY�'�� 

1SFWJPVT�SFTFBSDI�BOE�UFTUJOH�IBT�EFUFSNJOFE� 
UIBU�TUFFM�EPPST�XJUI����HBVHF�PS�IFBWJFS�TLJOT� 
QSFWFOU�QFSGPSBUJPO�CZ�UIF�EFTJHO�NJTTJMF�USBWFMJOH� 
IPSJ[POUBMMZ�BU�����NQI��'VSUIFSNPSF�TVDI�EPPST�JO� 
XJEUIT�VQ�UP���GFFU�BSF�DBQBCMF�PG�XJUITUBOEJOH�XJOE� 
MPBET�BTTPDJBUFE�XJUI�XJOE�TQFFET�VQ�UP�����NQI� 
XIFO�UIFZ�BSF�MBUDIFE�XJUI�UISFF�IJOHFT�BOE�UISFF� 
EFBECPMUT��#FDBVTF�DPNNVOJUZ�TBGF�SPPNT�NBZ�IBWF� 
EPPST�MBSHFS�UIBO�UIPTF�QSFWJPVTMZ�UFTUFE�GPS�VTF�JO�JO� 
IPNF�TBGF�SPPNT�UFTUJOH�XBT�QFSGPSNFE�GPS�EPPST�VQ� 
UP����JODIFT�XJEF��%PVCMF�EPPS�TZTUFNT�XJUI�DFOUFS� 
NVMMJPOT�BOE�EJGGFSFOU�UZQFT�PG�DMPTVSF�IBSEXBSF�XFSF� 
BMTP�UFTUFE��5IF�JOGPSNBUJPO�QSFTFOUFE�IFSF�BOE�JO� 
"QQFOEJY�'�JT�B�DPNQJMBUJPO�PG�UIF�UFTU�JOGPSNBUJPO� 
BWBJMBCMF�UP�EBUF�� 

$SJUJDBM�XJOE�MPBET�PO�EPPST�BOE�EPPS�GSBNFT�BSF� 
DBMDVMBUFE�BDDPSEJOH�UP�UIF�HVJEBODF�QSFTFOUFE�JO� 
$IBQUFS���PG�UIJT�NBOVBM�BOE�"4$&������GPS�$�$� 
MPBEJOH��$BMDVMBUJPOT�JOEJDBUF�UIBU�UIF�NBYJNVN�XJOE� 

NOTE 
5IF�EFTJHO�QSFTTVSF�GPS�B����� 
NQI�XJOE�PO�EPPST�JO�XBMM�DPSOFS� 
SFHJPOT�PG�B�DPNNVOJUZ�TBGF�SPPN� 
JT������QTJ�GPS�$�$�FMFNFOUT�XJUI� 
BO�BSFB�PG����GU���-PDBUJOH�UIF�EPPS� 
PVUTJEF�UIF�DPSOFS�SFHJPO�SFEVDFT� 
UIF�EFTJHO�QSFTTVSF�GPS�UIF�EPPS� 
UP�BQQSPYJNBUFMZ�����QTG�PS����� 
QTJ� 	DPSOFS�SFHJPOT�BSF�EFàOFE�BT� 
UIF�àSTU���GFFU�GSPN�UIF�DPSOFS���� 
QFSDFOU�PG�UIF�MFBTU�XBMM�EJNFOTJPO� 
PS���QFSDFOU�PG�UIF�XBMM�IFJHIU
�� 
5IFTF�QSFTTVSFT�BSF�EJGGFSFOU�  
GSPN�UIF������QTJ�NBYJNVN�EPPS� 
QSFTTVSF�VTFE�GPS�UIF�TNBMM�GMBU� 
SPPGFE�TBGF�SPPNT�JO�'&."�����UIBU� 
XFSF�BTTVNFE�UP�CF�EFTJHOFE�GPS� 
iFODMPTFE�CVJMEJOHu�DPOEJUJPOT� 	BT� 
EFàOFE�JO�"4$&�����
� 
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MPBE�FYQFDUFE�PO�B�EPPS�TZTUFN�	EVF�UP�FYUFSOBM�TVDUJPO�XJOE�GPSDFT�DPNCJOFE�XJUI�JOUFSOBM� 
QSFTTVSFT�GPS�B�����NQI�EFTJHO�XJOE
�JT�����QTG�PS������QPVOET�QFS�TRVBSF�JODI�	QTJ
��%PPST� 
IBWF�CFFO�UFTUFE�BU�UIFTF�QSFTTVSFT�UISPVHI�MBCPSBUPSZ�QSFTTVSF�UFTUT��5IF�EPPST�XFSF�UFTUFE� 
XJUI�QPTJUJWF�QSFTTVSF��5IF�EPPST�BOE�GSBNFT�XFSF�NPVOUFE�BT�TXJOH�JO�PS�TXJOH�PVU�EPPST�UP� 
TJNVMBUF�FJUIFS�QPTJUJWF�PS�OFHBUJWF�QSFTTVSFT�BDUJOH�PO�UIF�EPPS��5IF�EPPST�XFSF�UFTUFE�GSPN� 
CPUI�TJEFT�XJUI�QPTJUJWF�QSFTTVSF�CFDBVTF�UIF�EPPS�BOE�GSBNF�DPVME�OPU�CF�TFBMFE�QSPQFSMZ�UP�QVMM� 
B�WBDVVN�PO�UIF�EPPS�UP�TJNVMBUF�OFHBUJWF�QSFTTVSFT��4MJEJOH�EPPS�TZTUFNT�IBWF�CFFO�UFTUFE�JO� 
UIF�TBNF�NBOOFS� 

7.4.1 Door Construction 
%PPS�DPOTUSVDUJPO�	QSJNBSJMZ�UIF�FYUFSJPS�TLJO
�IBT�CFFO�GPVOE�UP�CF�B�MJNJUJOH�FMFNFOU�JO�UIF� 
BCJMJUZ�PG�B�EPPS�UP�XJUITUBOE�NJTTJMF�JNQBDUT�SFHBSEMFTT�PG�UIF�EJSFDUJPO�PG�EPPS�TXJOH�	JOXBSE�PS� 
PVUXBSE
��#PUI�TUFFM�BOE�XPPE�EPPST�IBWF�CFFO�UFTUFE�GPS�NJTTJMF�JNQBDU�SFTJTUBODF��1SFWJPVT� 
SFTFBSDI�BOE�UFTUJOH�IBWF�EFUFSNJOFE�UIBU�TUFFM�EPPST�XJUI����HBVHF�PS�IFBWJFS�TLJOT�UIBU�BSF� 
TQFDJBMMZ�DPOTUSVDUFE�QSFWFOU�QFSGPSBUJPO�CZ�UIF�EFTJHO�NJTTJMF��'VSUIFSNPSF�TVDI�EPPST�JO� 
XJEUIT�VQ�UP���GFFU�BSF�DBQBCMF�PG�XJUITUBOEJOH�GPSDFT�BTTPDJBUFE�XJUI�XJOE�TQFFET�VQ�UP����� 
NQI�XIFO�UIFZ�BSF�MBUDIFE�XJUI�UISFF�IJOHFT�BOE� 
UISFF�QPJOUT�PG�MPDLJOH��"U�UIJT�UJNF�OP�XPPE�EPPS� 
XJUI�PS�XJUIPVU�NFUBM�TIFBUIJOH�IBT�TVDDFTTGVMMZ� 
QBTTFE�FJUIFS�UIF�QSFTTVSF�PS�NJTTJMF�JNQBDU�UFTUT� 
VTJOH�UIF�EFTJHO�DSJUFSJB�GPS�����NQI�XJOET� 

Single-Door Systems Less Than 36 Inches Wide 

5IF�GPMMPXJOH�JT�B�MJTU�PG�TJOHMF�EPPS�TZTUFNT�MFTT�UIBO� 
���JODIFT�XJEF�UIBU�IBWF�TVDDFTTGVMMZ�XJUITUPPE�UIF� 
NJTTJMF�JNQBDU�DSJUFSJB�PG�UIJT�QVCMJDBUJPO� 

O� 4UFFM�EPPST�XJUI�FYUFSJPS�TLJOT�PG����HBVHF� 
PS�UIJDLFS��5IFTF�EPPST�DBO�CF�VTFE�XJUIPVU� 
NPEJàDBUJPO�PG�UIF�FYUFSJPS�TLJO��5IF�JOUFSOBM� 
DPOTUSVDUJPO�PG�UIF�EPPST�TIPVME�DPOTJTU�PG� 
DPOUJOVPVT����HBVHF�TUFFM�DIBOOFMT�BT�UIF� 
IJOHF�BOE�MPDL�SBJMT�BOE����HBVHF�DIBOOFMT�BU� 
UIF�UPQ�BOE�CPUUPN��5IF�NJOJNVN�IBSEXBSF� 
SFJOGPSDFNFOU�TIPVME�CF����HBVHF��5IF�TLJO� 
TIPVME�CF�XFMEFE�UIF�GVMM�IFJHIU�PG�UIF�EPPS�� 
5IF�XFME�TQBDJOH�PO�UIF�MPDL�BOE�IJOHF� 
SBJMT�TIPVME�CF�B�NBYJNVN�PG���JODIFT�P�D�� 
5IF�TLJO�TIPVME�CF�XFMEFE�UP�UIF����HBVHF� 
DIBOOFM�BU�UIF�UPQ�BOE�CPUUPN�PG�UIF�EPPS�XJUI� 
B�NBYJNVN�XFME�TQBDJOH�PG����JODIFT�P�D�� 
5IF�JOUFSJPS�DPOTUSVDUJPO�PG�EPPST�NVTU�JODMVEF� 

NOTE 
5IF�XFBL�MJOL�PG�EPPS�TZTUFNT� 
XIFO�SFTJTUJOH�XJOE�QSFTTVSFT�BOE� 
EFCSJT�JNQBDU�JT�UIF�EPPS�IBSEXBSF�� 
5FTUJOH�XBT�QFSGPSNFE�PO�B�MJNJUFE� 
OVNCFS�PG�EPPS�BOE�EPPS�IBSEXBSF� 
TZTUFNT�UIBU�SFQSFTFOUFE�PGG�UIF� 
TIFMG�QSPEVDUT�UP�JOEJDBUF�UIFJS� 
FYQFDUFE�QFSGPSNBODF�JO�TBGF�  
SPPNT��"MUIPVHI�UIFTF�TZTUFNT� 
QBTTFE�UIF�XJOE�QSFTTVSF�UFTUT� 
UIFZ�EJE�OPU�QBTT�UIF�NJTTJMF�JNQBDU� 
UFTUT��5IF�NBYJNVN�XJOE�QSFTTVSFT� 
PO�BOZ�TBGF�SPPN�PDDVS�BU�CVJMEJOH� 
DPSOFST��5IFSFGPSF�BOZ�TBGF�SPPN� 
EPPS�TZTUFN�UIBU�JT�OPU�TQFDJBMMZ� 
DPOTUSVDUFE�GPS�����NQI�XJOE�  
TQFFET� 	PG�'JHVSF����
�TIPVME�CF� 
QSPUFDUFE�CZ�BO�BMDPWF�PS�EFCSJT� 
CBSSJFS��4FF�"QQFOEJY�'�GPS�NPSF� 
EFUBJMFE�HVJEBODF� 
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JOUFSOBM����HBVHF�TUFFM�SJCT��5IF�EPPS�NBZ�JODMVEF�àMM�DPOTJTUJOH�PG�QPMZTUZSFOF�JOàMM�PS�B� 
IPOFZDPNC�DPSF�CFUXFFO�UIF�TUJGGFOFST� 

O� -JHIUFS�TLJOOFE�TUFFM�EPPST�NBZ�CF�VTFE�XJUI�NPEJàDBUJPO��5IF�NPEJàDBUJPO�JT�UIF� 
BEEJUJPO�PG�B����HBVHF�TUFFM�TIFFU�UP�FJUIFS�TJEF�PG�UIF�EPPS��5IF�JOTUBMMBUJPO�PG�UIF� 
TUFFM�TIPVME�CF�XJUI���JODI�Y����JODI�TFMG�UBQQJOH�TDSFXT�XJUI�IFYBHPO�XBTIFS�IFBET� 
BUUBDIFE�BU���JODIFT�P�D��BMPOH�UIF�QFSJNFUFS�PG�UIF�TIFBUIJOH�BOE����JODIFT�P�D��JO�UIF� 
àFME��5IF�FEHF�PG�UIF�JOUFSOBM�EPPS�DPOTUSVDUJPO�TIPVME�NFFU�UIF�TQFDJàDBUJPOT�MJTUFE� 
BCPWF�� 

O� 4JUF�CVJMU�TMJEJOH�EPPST�DPOTUSVDUFE�PG�UXP�MBZFST�PG� �JODI�QMZXPPE�BOE�BO����HBVHF� 
TUFFM�QMBUF�BUUBDIFE�UP�UIF�FYUFSJPS�GBDF�PG�UIF�EPPS�XJUI���JODI�Y����JODI�TFMG�UBQQJOH� 
TDSFXT�XJUI�IFYBHPO�XBTIFS�IFBET�BUUBDIFE�BU���JODIFT�P�D��BMPOH�UIF�QFSJNFUFS�PG�UIF� 
TIFBUIJOH�BOE����JODIFT�P�D��JO�UIF�àFME��5IFTF�EPPST�TIPVME�CF�TVQQPSUFE�CZ�iQPDLFUTu� 
DBQBCMF�PG�USBOTGFSSJOH�MPBET�PO�UIF�EPPS�UP�UIF�TBGF�SPPN�XBMM��5IF�EPPST�TIPVME�CF� 
TVTQFOEFE�CZ�BO�PWFSIFBE�USBDL�TZTUFN�DBQBCMF�PG�DBSSZJOH�UIF�EPPS�XFJHIU��-PDLJOH� 
DBO�CF�BDDPNQMJTIFE�CZ�B�TJNQMF���JODI�EJBNFUFS�QJO�UISPVHI�UIF�TVQQPSUJOH�EPPS�QPDLFU� 
KBNC�BOE�UIF�EPPS� 

Single-Door Systems Greater Than 36 Inches Wide 

4VDDFTTGVM�QSFTTVSF�BOE�EFCSJT�JNQBDU�UFTUT�	GPS�����NQI�XJOET�BOE�UIF����MC��Y��NJTTJMF� 
USBWFMJOH�BU�����NQI
�IBWF�CFFO�DPOEVDUFE�PO�OVNFSPVT�EPPST�VQ�UP����JODIFT�JO�XJEUI�BOE� 
���JODIFT�JO�IFJHIU��5IFTF�EPPST�XFSF�TQFDJBMMZ�DPOTUSVDUFE�TJNJMBSMZ�UP�UIF�àSTU�CVMMFU�PG�UIF� 
QSFWJPVT�TFDUJPO��'PS�UIF�UFTUJOH�UIF�EPPS�XBT�JOTUBMMFE�JO�B����HBVHF�GSBNF�DPOTUSVDUFE�XJUIJO� 
BO���JODI�SFJOGPSDFE�$.6�XBMM�BOE�DPOOFDUFE�UP�UIF�$.6�XJUI�TUFFM�5�BODIPST�	��QFS�KBNC�BOE� 
��QFS�IFBE
��OPUF�UIBU�UIF�WPJE�CFUXFFO�UIF�GSBNF�BOE�UIF�NBTPOSZ�XBMM�XBT�HSPVUFE�TPMJE��5IF� 
EPPS�XBT�DPOOFDUFE�UP�UIF�GSBNF�XJUI�àWF����JODI�IFBWZXFJHIU�IJOHFT��5IF�MBUDIJOH�IBSEXBSF� 
PO�UIF�EPPS�UFTUFE�XBT�UIF�TJOHMF�MFWFS�PQFSBUFE� 
IBSEXBSF�XJUI�UXP�BOE�UISFF�QPJOUT�PG�MPDLJOH� 
EFTDSJCFE�JO�4FDUJPO������
� 

Double-Door Systems (with Center Mullions) 

%PVCMF�EPPS�TZTUFNT�	XJUI�àYFE�SFNPWBCMF�PS� 
OP�DFOUFS�NVMMJPOT
�XFSF�UFTUFE�GPS�SFTJTUBODF�UP� 
EBNBHF�GSPN�XJOE�QSFTTVSFT�BOE�NJTTJMF�JNQBDU��'PS� 
UIF�UFTU�CPUI�EPPST�XFSF�FRVJQQFE�XJUI�QBOJD�CBS� 
NFDIBOJTNT��5IF�EPPS�DPOàHVSBUJPO�GPS�UIFTF�UFTUT� 
VTFE�UXP�EPPST�BSSBOHFE�JO�B�TXJOH�PVU�DPOàHVSBUJPO� 
B�UZQJDBM�SFRVJSFNFOU�GPS�DPEF�DPNQMJBOU�FHSFTT
�� 
&BDI�EPPS�XBT���GFFU�XJEF�BOE���GFFU�UBMM�BOE�XBT� 
DPOTUSVDUFE�BT�EFTDSJCFE�JO�UIF�àSTU�CVMMFU�VOEFS� 
4JOHMF�%PPS�4ZTUFNT�-FTT�5IBO����*ODIFT�8JEF� 
QSFTFOUFE�FBSMJFS�JO�UIJT�TFDUJPO
��5IF�EPPST�XFSF� 
NPVOUFE�JO�B����HBVHF�TUFFM�GSBNF�XJUI�B�� �JODI� 

NOTE 
)FBWZ�HBVHF�TUFFM�EPPST�IBWF�CFFO� 
TVDDFTTGVMMZ�UFTUFE�GPS�SFTJTUBODF�UP� 
XJOE�BOE�CMBTU�QSFTTVSFT��5FTUJOH� 
IBT�TIPXO�UIBU�UIF�XFBL�MJOL�JO� 
BWBJMBCMF�EPPS�QSPEVDUT�JT�UIF�EPPS� 
IBSEXBSF��5FTUJOH�IBT�TIPXO�UIBU� 
UIF�XFBL�MJOL�JO�BWBJMBCMF�EPPS� 
QSPEVDUT�JT�SFTJTUBODF�UP�EFCSJT� 
JNQBDUT�BOE�GBJMVSF�PG�UIF�EPPS� 
IBSEXBSF��4FF�4FDUJPO�������GPS� 
UFTUJOH�PG�EPPS�IBSEXBSF�TZTUFNT� 
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EFFQ�GSBNF��%PPST�XJUI�SFNPWBCMF�NVMMJPOT�XFSF�CPMUFE�UP�UIF�GSBNF�BU�UIF�UPQ�BOE�UIF�TJMM�BOE� 
XFSF�FJUIFS�B�TUSVDUVSBM�TUFFM�UVCF�TFDUJPO�PS�DPOUBJOFE�B�TUSVDUVSBM�TUFFM�SFJOGPSDFNFOU�XJUIJO�UIF� 
NVMMJPO��/PO�SFNPWBCMF�NVMMJPOT�XFSF�TJNJMBSMZ�DPOTUSVDUFE�CVU�XFSF�àYFE�BU�UIF�IFBE�BOE�UIF� 
TJMM��'JOBMMZ�UIF�GSBNF�XBT�BUUBDIFE�UP�BO���JODI�GVMMZ�SFJOGPSDFE�$.6�XBMM�XJUI�TUFFM�5�BODIPST� 
B�NJOJNVN�PG�àWF�JO�FBDI�KBNC�BOE�UISFF�JO�FBDI�IFBE�PQFOJOH�BOE�UIF�WPJE�CFUXFFO�UIF�GSBNF� 
BOE�NBTPOSZ�XBMM�XBT�HSPVUFE�TPMJE��/P�HSPVU�XBT�QMBDFE�JO�UIF�DFOUFS�NVMMJPO� 

5IF�EPVCMF�EPPS�TZTUFNT�XFSF�UFTUFE�XJUI�QSFTTVSFT�BTTPDJBUFE�XJUI�UIF�����NQI�EFTJHO�XJOE� 
BOE�GPS�UIF����MC�EFTJHO�NJTTJMF��"MTP�GPS�TPNF�EPPS�NJTTJMF�JNQBDU�UFTUT�JU�XBT�OPU�VODPNNPO� 
GPS�POF�EPPS�UP�XJUITUBOE�UIF�JNQBDUT�BOE�SFNBJO�DMPTFE�CVU�UIF�IBSEXBSF�PO�UIBU�QBSUJDVMBS� 
EPPS�	XJUI�UIF�QBOJD�CBS�IBSEXBSF
�XBT�OP�MPOHFS�PQFSBUJPOBM��'PS�MJGF�TBGFUZ�DPOTJEFSBUJPOT� 
UIFTF�SFTVMUT�NFFU�UIF�NJTTJMF�JNQBDU�DSJUFSJB�TJODF�UIF�NJTTJMF�EJE�OPU�FOUFS�UIF�TBGF�SPPN�BSFB�� 
)PXFWFS�XIFO�GVODUJPOBMJUZ�JT�B�SFRVJSFNFOU�	TVDI�BT�JO�UIF�%BEF�$PVOUZ�'MPSJEB�JNQBDU�UFTU� 
DSJUFSJB
�UIJT�SFTVMU�EPFT�OPU�NFFU�UIPTF�JNQBDU�SFRVJSFNFOUT�� 

7.4.2 Door Frames 
'PVSUFFO�HBVHF�TUFFM�EPPS�GSBNFT�JO�FJUIFS�B�XFMEFE�PS�LOPDLEPXO�TUZMF�BSF�LOPXO�UP�CF� 
BEFRVBUF�UP�DBSSZ�EFTJHO�XJOE�BOE�JNQBDU�MPBET�PO�B�TJOHMF�EPPS��$BSF�TIPVME�CF�UBLFO�JO�UIF� 
JOTUBMMBUJPO�PG�UIF�GSBNF�TP�UIBU�JU�XPSLT�QSPQFSMZ�BOE�EPFT�OPU�IJOEFS�UIF�SFTU�PG�UIF�TBGF�SPPN� 
DPOTUSVDUJPO��'SBNFT�VTFE�JO�TUVE�DPOTUSVDUJPO�TIPVME�CF�BUUBDIFE�UP�UIF�NBJO�XJOE�GPSDF� 
SFTJTUJOH�TZTUFN�	.8'34
��5IJT�BUUBDINFOU�JT�BDIJFWFE�XJUI�àWF�����JODI�MBH�TDSFXT�JO�UIF�KBNC� 
BOE�UISFF�����JODI�MBH�TDSFXT�JO�UIF�IFBE�JOTUBMMFE�JOUP�UIF�TUVET�UIBU�NBLF�UIF�SPVHI�PQFOJOH� 
PG�UIF�EPPS��'SBNFT�VTFE�JO�NBTPOSZ�DPOTUSVDUJPO�BSF�DPOOFDUFE�UP�UIF�TUSVDUVSF�XJUI�5�BODIPST�� 
*U�JT�DSJUJDBM�UIBU�UIF�5�BODIPST�CF�CFOU�BU�UIF�JOUFSOBM�FEHF�PG�UIF�NBTPOSZ�TP�UIBU�UIF�UBJM�PG�UIF� 
BODIPS�EPFT�OPU�JOUFSGFSF�XJUI�UIF�QMBDFNFOU�PG�SFJOGPSDJOH�TUFFM�BOE�QFB�HSBWFM�DPODSFUF��"� 
NJOJNVN�PG�àWF�5�BODIPST�JO�UIF�KBNC�BOE�UISFF�5�BODIPST�JO�UIF�IFBE�BSF�UZQJDBMMZ�OFFEFE�UP� 
TFDVSF�UIF�KBNC�FGGFDUJWFMZ� 

'SBNFT�GPS�MBSHF�TJOHMF�EPPST�TIPVME�CF�DPOTUSVDUFE�PG�BU�MFBTU����HBVHF�TUFFM��'SBNFT�GPS� 
EPVCMF�EPPS�TZTUFNT�TIPVME�CF�DPOTUSVDUFE�PG�BU�MFBTU����HBVHF�TUFFM�GSBNFT�BOE�VTF�B�� 
���HBVHF�TUFFM�DFOUFS�NVMMJPO�BT�EFTDSJCFE�JO�%PVCMF�%PPS�4ZTUFNT�	XJUI�$FOUFS�.VMMJPOT
�JO� 
UIF�QSFWJPVT�TFDUJPO� 

7.4.3 Door Hardware 
%PPS�IBSEXBSF�DPOTJTUT�PG�MBUDIJOH�BOE�MPDLJOH�NFDIBOJTNT�IJOHFT�EPPS�DPPSEJOBUPST�EPPS� 
DMPTFST�WJFX�XJOEPXT�BOE�uQFFQu�TJHIUT��*O�BMM�DBTFT�GPMMPXJOH�QSFTTVSF�BOE�JNQBDU�UFTUT�UIF� 
EPPS�TIPVME�SFNBJO�DMPTFE�BOE�MPDLFE�BOE�OPOF�PG�UIF�IBSEXBSF�NFDIBOJTNT�TIPVME�IBWF�CFFO� 
EJTBTTPDJBUFE�GSPN�UIFJS�BUUBDINFOU�UP�UIF�EPPS�BOE�GSBNF��5XP�QPJOUT�PG�MPDLJOH�TIPVME�SFNBJO� 
FOHBHFE�GPMMPXJOH�UIF�DPODMVTJPO�PG�UIF�QSFTTVSF�PS�JNQBDU�UFTUT��5ISFF�QPJOUT�PG�MPDLJOH�BSF� 
SFDPNNFOEFE�TP�UIBU�JG�B�EFCSJT�JNQBDU�DMPTF�UP�POF�EFTUSPZT�JU�UXP�MBUDIFT�XJMM�CF�MFGU�UP�DBSSZ� 
UIF�MPBET��-BUDIJOH�BOE�MPDLJOH�IBSEXBSF�JT�GVSUIFS�EFTDSJCFE�JO�UIJT�TFDUJPO��)JOHFT�TIPVME�CF� 
IFBWZ�EVUZ���LOVDLMF�UZQFT�UIBU�BSF�BUUBDIFE�XJUI�"NFSJDBO�NBEF�iGVMMIFBEu�TDSFXT��4PNF� 
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EPPST�XJUI�IFBWZ�EVUZ�IJOHFT�IBWF�CFFO�TVDDFTTGVMMZ� 
UFTUFE�UP�����NQI�TUBOEBSET��%PPS�DMPTFST�BOE� 
DPPSEJOBUPST�NVTU�SFNBJO�BUUBDIFE�UP�UIF�EPPS�BOE� 
GSBNF�GPMMPXJOH�UIF�UFTUT��7JFX�XJOEPXT�BOE�iQFFQu� 
TJHIUT�IBWF�OPU�CFFO�TVDDFTTGVMMZ�UFTUFE�JO�BOZ� 
BTTFNCMJFT�BOE�TIPVME�OPU�CF�JODMVEFE�JO�UIF�EPPS� 

Single-Latch Mechanisms 

1SFWJPVT�UFTUJOH�PG�MBUDIJOH�BOE�MPDLJOH�NFDIBOJTNT� 
DPOTJTUFE�PG�UFTUJOH�BO�JOEJWJEVBM�MBUDI�MPDL�DZMJOEFS� 
PS�B�NPSUJTFE�MBUDI�XJUI�B�UISPX�CPMU�MPDLJOH�GVODUJPO�� 
*O�FBDI�DBTF�UFTUT�QSPWFE�UIBU�UIFTF�MPDLT�XIFO� 
VTFE�BMPOF�	XJUIPVU�TVQQMFNFOUBM�MPDLT
�EJE�OPU�QBTT� 
UIF�XJOE�QSFTTVSF�BOE�NJTTJMF�JNQBDU�UFTUT��'VSUIFS� 
UFTUJOH�QSPWFE�UIBU�EPPST�XJUI�UIFTF�MBUDIJOH�(SBEF� 
��NFDIBOJTNT�BOE�UXP�BEEJUJPOBM�(SBEF���NPSUJTFE� 
DZMJOESJDBM�EFBECPMUT�	XJUI�TPMJE���JODI�UIJDL�TUFFM� 
UISPX�CPMUT�XJUI�B���JODI�UISPX�JOUP�UIF�EPPS�KBNC
� 
BCPWF�BOE�CFMPX�UIF�PSJHJOBM�MBUDI�XPVME�NFFU�UIF� 
DSJUFSJB�PG�UIF�XJOE�QSFTTVSF�BOE�NJTTJMF�JNQBDU� 
UFTUT��*U�JT�JNQPSUBOU�UP�OPUF�IPXFWFS�UIBU�IPMMPX� 
EFBECPMUT�DPOUBJOJOH�SPE�JOTFSUT�BOE�SFTJEFOUJBM�HSBEF� 
EFBECPMUT�GBJMFE�UIF�QSFTTVSF�BOE�JNQBDU�UFTUT�� 

)PXFWFS�JU�JT�JNQPSUBOU�UP�OPUF�UIBU�UIF�VTF�PG�B�EPPS� 
XJUI�UISFF�JOEJWJEVBMMZ�PQFSBUFE�MBUDIJOH�NFDIBOJTNT� 
NBZ�DPOáJDU�XJUI�DPEF�SFRVJSFNFOUT�GPS�FHSFTT�GPS� 
BSFBT�XJUI�MBSHF�PDDVQBODJFT��"EEJUJPOBM�JOGPSNBUJPO� 
PO�BQQSPQSJBUF�EPPS�IBSEXBSF�GPS�MBSHFS�PDDVQBODJFT� 
JT�QSFTFOUFE�MBUFS�JO�UIJT�TFDUJPO��'VSUIFS�HVJEBODF� 
PO�EPPS�BOE�FHSFTT�SFDPNNFOEBUJPOT�JT�QSPWJEFE�JO� 
4FDUJPO������� 

Latching Mechanisms Operated with Panic Hardware 

"O�FYUFOTJWF�TFBSDI�XBT�QFSGPSNFE�UP�MPDBUF�UISFF� 
QPJOU�MBUDIJOH�TZTUFNT�PQFSBUFE�GSPN�B�TJOHMF�QBOJD� 
CBS�DBQBCMF�PG�SFTJTUJOH�UIF�XJOE�QSFTTVSFT�BOE� 
NJTTJMF�JNQBDUT�TQFDJàFE�JO�UIJT�DIBQUFS��5XP�TZTUFNT� 
XFSF�TFMFDUFE�BOE�UFTUFE��5IFTF�TZTUFNT�DPOTJTUFE�PG� 
B�QBOJD�CBS�BDUJWBUFE�IFBECPMU�GPPUCPMU�BOE�NPSUJTFE� 
EFBECPMU��5IF�IFBECPMU�BOE�GPPUCPMU�BSF�����JODI� 
TUBJOMFTT�TUFFM�CPMUT�XJUI�B���JODI�QSPKFDUJPO�	UISPX
� 

WARNING 
.BJOUFOBODF�QSPCMFNT�IBWF�CFFO� 
FODPVOUFSFE�XJUI�TPNF�UISFF�QPJOU� 
MBUDIJOH�TZTUFNT�DVSSFOUMZ�JO�VTF��*G� 
UIF�EPPS�TZTUFN�VTFT�B�MBUDI�UIBU� 
FOHBHFT�B�GMPPS�NPVOUFE�DBUDI� 
NFDIBOJTN�QSPQFS�NBJOUFOBODF� 
JT�OFFEFE�JG�UIF�MBUDI�JT�UP�GVODUJPO� 
QSPQFSMZ��-BDL�PG�NBJOUFOBODF�NBZ� 
MFBE�UP�QSFNBUVSF�GBJMVSF�PG�UIF�EPPS� 
IBSEXBSF�EVSJOH�BO�FYUSFNF�XJOE� 
FWFOU��4PNF�UFTUFE�NBOVGBDUVSFST� 
OPX�PGGFS�B�MPX�KBNC�CPMU�JO�MJFV�PG�B� 
TJMM�CPMU�UP�TPMWF�UIFTF�NBJOUFOBODF� 
JTTVFT� 

NOTE 
.PTU�EPPST�FWBMVBUFE�CZ�'&."�QSJPS� 
UP�+BOVBSZ������XFSF�FRVJQQFE�XJUI� 
MBUDIJOH�NFDIBOJTNT�DPNQPTFE�PG� 
UISFF�JOEJWJEVBMMZ�BDUJWBUFE�EFBECPMU� 
DMPTVSFT��4JODF�UIBU�UJNF�NVMUJQMF� 
MBUDIJOH�NFDIBOJTNT�BDUJWBUFE� 
CZ�B�TJOHMF�MFWFS�PS�CZ�B�QBOJD�CBS� 
SFMFBTF�NFDIBOJTN�IBWF�CFFO� 
UFTUFE�BOE�TIPXO�UP�SFTJTU�UIF� 
XJOE�MPBET�BOE�EFCSJT�JNQBDUT�PG� 
UIF�NPTU�TUSJOHFOU�DSJUFSJB�JO�UIJT� 
QVCMJDBUJPO� QSFTTVSFT�BTTPDJBUFE� 
XJUI�UIF�����NQI�TBGF�SPPN�EFTJHO� 
XJOE�TQFFE�BOE�JNQBDUT�GSPN�B�� 
���MC��Y��USBWFMJOH�IPSJ[POUBMMZ�BU� 
����NQI
� 
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BU�UIF�UPQ�BOE�CPUUPN�FODBTFE�JO�TUBJOMFTT�TUFFM�DIBOOFMT��&BDI�DIBOOFM�JT�BUUBDIFE�UP�UIF�EPPS� 
XJUI�B�NPVOUJOH�CSBDLFU��5IF�IFBECPMU�BOE�GPPUCPMU�BTTFNCMZ�DBO�CF�NPVOUFE�JOTJEF�UIF�EPPS�PS� 
PO�UIF�FYUFSJPS�PG�UIF�EPPS�CVU�POMZ�UIF�FYUFSOBMMZ�NPVOUFE�BTTFNCMZ�XBT�UFTUFE��5IF�NPSUJTFE� 
MPDL�DPNQMJFT�XJUI�"/4*�#)."�������TUBOEBSE�NPSUJTF�MPDL�BOE�GSBNF�QSFQBSBUJPO�	���JODI�Y��� 
JODI�FEHF�NPSUJTF�PQFOJOH�XJUI�NPVOUJOH�UBCT
��"MM�UISFF�MPDLJOH�QPJOUT�XFSF�PQFSBUFE�CZ�B�TJOHMF� 
BDUJPO�PO�UIF�QBOJD�CBS�� 

5IJT�IBSEXBSF�XBT�VTFE�GPS�UIF�EPVCMF�EPPS�UFTUT�EJTDVTTFE�QSFWJPVTMZ��&BDI�PG�UIF�EPPST�XBT� 
àUUFE�XJUI�UIF�QBOJD�CBS�IBSEXBSF�BOE�UISFF�QPJOU�MBUDIFT��5IJT�TZTUFN�XBT�UFTUFE�UP������QTJ� 
XJUIPVU�GBJMVSF��5IF�TZTUFN�BMTP�QBTTFE�UIF�NJTTJMF�JNQBDU�UFTU�BOE�UIF�EPPS�SFNBJOFE�DMPTFE�� 
IPXFWFS�UIF�IBSEXBSF�XBT�OPU�PQFSBUJPOBM�BGUFS�UIF�UFTU� 

7.4.4 Doors and Egress Recommendations 
"MM�EPPST�TIPVME�IBWF�TVGàDJFOU�QPJOUT�PG�DPOOFDUJPO�UP�UIFJS�GSBNF�UP�SFTJTU�EFTJHO�XJOE�QSFTTVSF� 
BOE�JNQBDU�MPBET��&BDI�EPPS�TIPVME�CF�BUUBDIFE�UP�JUT�GSBNF�XJUI�TJY�QPJOUT�PG�DPOOFDUJPO�	UISFF� 
DPOOFDUJPOT�PO�UIF�IJOHF�TJEF�BOE�UISFF�DPOOFDUJPOT�PO�UIF�MBUDI�TJEF
��.PEFM�CVJMEJOH�DPEFT� 
BOE�MJGF�TBGFUZ�DPEFT�PGUFO�JODMVEF�TUSJDU�SFRVJSFNFOUT�GPS�TFDVSJOH�EPPST�JO�QVCMJD�BSFBT�	BSFBT� 
XJUI�BTTFNCMZ�DMBTTJàDBUJPOT
��5IFTF�DPEFT�PGUFO�SFRVJSF�QBOJD�CBS�IBSEXBSF�TJOHMF�SFMFBTF� 
NFDIBOJTNT�PS�PUIFS�IBSEXBSF�SFRVJSFNFOUT��'PS�FYBNQMF�UIF�*#$�BOE�UIF�/'1"�MJGF�TBGFUZ� 
DPEFT�SFRVJSF�QBOJD�CBS�IBSEXBSF�PO�EPPST�GPS�BTTFNCMZ�PDDVQBODJFT�PG�����QFSTPOT�PS�NPSF�� 
5IF�EFTJHO�QSPGFTTJPOBM�XJMM�OFFE�UP�FTUBCMJTI�XIBU�EPPS�IBSEXBSF�JT�SFRVJSFE�BOE�XIBU�IBSEXBSF� 
JT�QFSNJUUFE� 

'VSUIFSNPSF�NPTU�DPEFT�XJMM�OPU�QFSNJU�QSJNBSZ�PS�TVQQMFNFOUBM�MPDLJOH�NFDIBOJTNT�UIBU� 
SFRVJSF�NPSF�UIBO�POF�BDUJPO�UP�BDIJFWF�FHSFTT�TVDI�BT�EFBECPMUT�UP�CF�QMBDFE�PO�UIF� 
EPPS�PG�BOZ�BSFB�XJUI�BO�BTTFNCMZ�PDDVQBODZ�DMBTTJàDBUJPO�FWFO�JG�UIF�JOUFOEFE�VTF�XPVME� 
POMZ�CF�EVSJOH�BO�FYUSFNF�XJOE�FWFOU��5IJT�SFTUSJDUJPO�JT�BMTP�DPNNPO�GPS�TDIPPM�PDDVQBODZ� 
DMBTTJàDBUJPOT� 

5IFTF�EPPS�IBSEXBSF�SFRVJSFNFOUT�BGGFDU�OPU�POMZ�TBGF�SPPN�BSFBT�CVU�BMTP�SPPNT�BOE�BSFBT� 
BEKBDFOU�UIF�TBGF�SPPN��'PS�FYBNQMF�JO�B�SFDFOU�QSPKFDU�JO�/PSUI�$BSPMJOB�B�TDIPPM�EFTJHO�XBT� 
NPEJàFE�UP�DSFBUF�B�TBGF�SPPN�BSFB�JO�UIF�NBJO�IBMMXBZ��4USVDUVSBMMZ�UIJT�XBT�OPU�B�QSPCMFN�� 
UIF�XBMMT�BOE�SPPG�TZTUFNT�XFSF�EFTJHOFE�UP�NFFU�UIF�XJOE�QSFTTVSF�BOE�NJTTJMF�JNQBDU�DSJUFSJB� 
QSFTFOUFE�JO�UIJT�NBOVBM��5IF�EPPST�BU�UIF�FOET�PG�UIF�IBMMXBZ�BMTP�XFSF�FBTJMZ�EFTJHOFE�UP�NFFU� 
UIFTF�DSJUFSJB��)PXFWFS�UIF�EPPST�MFBEJOH�GSPN�UIF�DMBTTSPPNT�UP�UIF�IBMMXBZ�XFSF�EFTJHOFE�BT� 
SBQJE�DMPTJOH�TPMJE�EPPST�XJUIPVU�QBOJD�IBSEXBSF�JO�PSEFS�UP�NFFU�UIF�XJOE�QSFTTVSF�BOE�NJTTJMF� 
JNQBDU�DSJUFSJB��5IJT�DPOàHVSBUJPO�XBT�DPOTJEFSFE�OPU�UP�CF�B�QSPCMFN�XIFO�UIF�TUVEFOUT�XFSF� 
JO�UIF�IBMMXBZ�UIBU�GVODUJPOFE�BT�B�TBGF�SPPN�CVU�JU�XBT�B�WJPMBUJPO�PG�UIF�DPEF�GPS�UIF�OPSNBM� 
VTF�PG�UIF�DMBTTSPPNT�CZ�UIF�MPDBM�CVJMEJOH�EFQBSUNFOU��5IF�EFTJHOFS�XBT�BCMF�UP�NFFU�UIF�EPPS� 
BOE�EPPS�IBSEXBSF�SFRVJSFNFOUT�PG�UIF�DPEF�GPS�UIF�DMBTTSPPNT�CZ�JOTUBMMJOH�BO�BEEJUJPOBM�EPPS� 
JO�FBDI�DMBTTSPPN�UIBU�EJE�OPU�MFBE�UP�UIF�TBGF�SPPN�BSFB�UIFSFCZ�QSPWJEJOH�FHSFTT�UIBU�NFU�UIF� 
SFRVJSFNFOUT�PG�UIF�DPEF��$VSSFOUMZ�POF�NBOVGBDUVSFS��IBT�CFFO�JEFOUJàFE�UIBU�PGGFST�B�TJOHMF� 
BDUJPO�UISFF�QPJOU�MPDLJOH�IBSEXBSF�XJUI�B�i$MBTTSPPN�'VODUJPOu�UIBU�IBT�CFFO�TVDDFTTGVMMZ� 
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UFTUFE�UP�SFTJTU�QSFTTVSFT�BTTPDJBUFE�XJUI�B�����NQI�TBGF�SPPN�EFTJHO�XJOE�TQFFE�BOE�JNQBDUT� 
GSPN�B����MC��Y��USBWFMJOH�IPSJ[POUBMMZ�BU�����NQI� 

"OPUIFS�PQUJPO�GPS�QSPUFDUJOH�EPPST�GSPN�NJTTJMF�JNQBDUT�BOE�NFFUJOH�UIF�DSJUFSJB�PG�UIJT�NBOVBM� 
JT�UP�QSPWJEF�NJTTJMF�SFTJTUBOU�CBSSJFST��5IF�TBGF�SPPN�EFTJHOT�QSFTFOUFE�JO�"QQFOEJDFT�$�BOE�%� 
PG�UIJT�NBOVBM�VTF�BMDPWFT�UP�QSPUFDU�EPPST�GSPN�NJTTJMF�JNQBDUT��"�QSPUFDUJWF�NJTTJMF�SFTJTUBOU� 
CBSSJFS�BOE�SPPG�TZTUFN�TIPVME�CF�EFTJHOFE�UP�NFFU�UIF�EFTJHO�XJOE�TQFFE�BOE�NJTTJMF�JNQBDU� 
DSJUFSJB�GPS�UIF�TBGF�SPPN�BOE�NBJOUBJO�UIF�FHSFTT�XJEUI�QSPWJEFE�CZ�UIF�EPPS�JUTFMG��*G�UIJT�JT�EPOF� 
UIF�NJTTJMF�JNQBDU�DSJUFSJB�GPS�UIF�EPPS�BOE�DPEF�FHSFTT�SFRVJSFNFOUT�GPS�UIF�EPPS�BSF�TBUJTàFE�� 
"MUIPVHI�UIF�XJOE�QSFTTVSFT�BU�UIF�EPPS�TIPVME�CF�SFEVDFE�CZ�UIF�QSFTFODF�PG�UIF�BMDPWF� 
TJHOJàDBOU�SFTFBSDI�UP�RVBOUJGZ�UIF�SFEVDUJPO�IBT�OPU�CFFO�QFSGPSNFE��5IFSFGPSF�UIF�EPPS�TIPVME� 
CF�EFTJHOFE�UP�SFTJTU�XJOE�QSFTTVSFT�GSPN�UIF�EFTJHO�XJOE��4FF�'JHVSF������ 
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Figure 7-12. The door of the safe room in Case Study I (Appendix C) is protected by a missile-resistant barrier. 
Note: the safe room roof extends past the safe room wall and connects to the top of the missile-resistant 
barrier to prevent the intrusion of missiles traveling vertically. 

'JOBMMZ�UIF�TJ[F�BOE�OVNCFS�PG�TBGF�SPPN�EPPST�TIPVME�CF�EFUFSNJOFE�JO�BDDPSEBODF�XJUI� 
BQQMJDBCMF�àSF�TBGFUZ�BOE�CVJMEJOH�DPEFT��*G�UIF�DPNNVOJUZ�PS�HPWFSOJOH�CPEZ�XIFSF�UIF� 
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TBGF�SPPN�JT�UP�CF�MPDBUFE�IBT�OPU�BEPQUFE�DVSSFOU�àSF�TBGFUZ�PS�NPEFM�CVJMEJOH�DPEFT�UIF� 
SFRVJSFNFOUT�PG�UIF�NPTU�SFDFOU�FEJUJPO�PG�B�NPEFM�àSF�TBGFUZ�BOE�NPEFM�CVJMEJOH�DPEF�TIPVME�CF� 
VTFE� 

7.4.5 Performance of Windows During Debris Impact Tests 
/BUVSBM�MJHIUJOH�JT�OPU�SFRVJSFE�JO�TNBMM�SFTJEFOUJBM�TBGF�SPPNT��UIFSFGPSF�MJUUMF�UFTUJOH�IBT� 
CFFO�QFSGPSNFE�UP�EFUFSNJOF�UIF�BCJMJUZ�PG�XJOEPXT�UP�XJUITUBOE�UIF�EFCSJT�JNQBDUT�BOE�XJOE� 
QSFTTVSFT�DVSSFOUMZ�QSFTDSJCFE��)PXFWFS�GPS�OPO�SFTJEFOUJBM�DPOTUSVDUJPO�TPNF�PDDVQBODZ� 
DMBTTJàDBUJPOT�SFRVJSF�OBUVSBM�MJHIUJOH��'VSUIFSNPSF�EFTJHO�QSPGFTTJPOBMT�BUUFNQUJOH�UP�DSFBUF� 
BFTUIFUJDBMMZ�QMFBTJOH�CVJMEJOHT�BSF�PGUFO�SFRVFTUFE�UP�JODMVEF�XJOEPXT�BOE�HMB[JOH�JO�CVJMEJOH� 
EFTJHOT��(MB[JOH�VOJUT�DBO�CF�FBTJMZ�EFTJHOFE�UP�SFTJTU�FYUSFNF�XJOE�QSFTTVSFT�BOE�BSF�SPVUJOFMZ� 
JOTUBMMFE�JO�IJHI�SJTF�CVJMEJOHT��)PXFWFS�UIF�DPOUSPMMJOH�GBDUPS�JO�FYUSFNF�XJOE�FWFOUT�TVDI�BT� 
UPSOBEPFT�BOE�IVSSJDBOFT�JT�QSPUFDUJPO�PG�UIF�HMB[JOH�GSPN�NJTTJMF�QFSGPSBUJPO�	UIF�QBTTJOH�PG�UIF� 
NJTTJMF�UISPVHI�UIF�XJOEPX�TFDUJPO�BOE�JOUP�B�CVJMEJOH�PS�TBGF�SPPN�BSFB
� 

1PMZDBSCPOBUF�TIFFUT�JO�UIJDLOFTTFT�PG�����JODI�PS�HSFBUFS�IBWF�QSPWFO�DBQBCMF�PG�QSFWFOUJOH� 
NJTTJMF�QFSGPSBUJPO��)PXFWFS�UIJT�NBUFSJBM�JT�IJHIMZ�FMBTUJD�BOE�FYUSFNFMZ�EJGàDVMU�UP�BUUBDI�UP�B� 
TVQQPSUJOH�XJOEPX�GSBNF��8IFO�UIFTF�TZTUFNT�XFSF�JNQBDUFE�XJUI�UIF�SFQSFTFOUBUJWF�NJTTJMF� 
UIF�EFáFDUJPOT�PCTFSWFE�XFSF�MBSHF�BOE�UIF�HMB[JOH�PGUFO�QPQQFE�PVU�PG�UIF�GSBNF�JO�XIJDI�UIFZ� 
XFSF�NPVOUFE� 

'PS�UIJT�NBOVBM�XJOEPX�UFTU�TFDUJPOT�JODMVEFE�(MBTT�$MBE�1PMZDBSCPOBUF�	��QMZ������JODI�1$� 
XJUI���QMZ�����JODI�IFBU�TUSFOHUIFOFE�HMBTT
�BOE�GPVS�MBZFS�BOE�àWF�MBZFS�MBNJOBUFE�HMBTT�	���� 
JODI�BOOFBMFE�HMBTT�BOE�������QPMZWJOZMCVUZSBM�	17#
�MBNJOBUF
��5FTU�TIFFUT�XFSF���GFFU�Y���GFFU� 
BOE�XFSF�ESZ�NPVOUFE�PO�OFPQSFOF�JO�B�IFBWZ�TUFFM�GSBNF�XJUI�CPMUFE�TUPQT��"MM�HMB[JOH�VOJUT� 
XFSF�JNQBDU�UFTUFE�XJUI�UIF�SFQSFTFOUBUJWF�NJTTJMF�B����MC�XPPE��Y��USBWFMJOH�BU�����NQI��� 

4VNNBSJ[JOH�UIF�UFTU�SFTVMUT�UIF�JNQBDU�PG�UIF�UFTU�NJTTJMF�QSPEVDFE�HMBTT�TIBSET�XIJDI� 
XFSF�QSPQFMMFE�HSFBU�EJTUBODFT�BOE�BU�TQFFET�DPOTJEFSFE�EBOHFSPVT�UP�TBGF�SPPN�PDDVQBOUT�� 
"MUIPVHI�TIJFMEJOH�TZTUFNT�DBO�DPOUBJO�HMBTT�TQBMM�UIFJS�SFMJBCJMJUZ�JT�CFMJFWFE�UP�EFHSBEF�PWFS� 
UJNF��'VSUIFS�UFTUJOH�PG�UIF�QSFWJPVTMZ�JNQBDUFE�TQFDJNFO�DBVTFE�UIF�HMBTT�VOJU�UP�QVMM�BXBZ�GSPN� 
UIF�GSBNF��� 

5FTUJOH�JOEJDBUFT�UIBU�HMBTT�XJOEPXT�JO�BOZ�DPOàHVSBUJPO�BSF�VOEFTJSBCMF�GPS�VTF�JO�UPSOBEP�TBGF� 
SPPNT��5IF�UIJDLOFTT�BOE�XFJHIU�PG�UIF�HMBTT�TZTUFNT�OFFEFE�UP�SFTJTU�QFOFUSBUJPO�BOE�DPOUSPM� 
HMBTT�TQBMM�DPVQMFE�XJUI�UIF�BTTPDJBUFE�FYQFOTF�PG�UIFTF�TZTUFNT�NBLF�UIFN�JNQSBDUJDBM�GPS� 
JODMVTJPO�JO�TBGF�SPPN�EFTJHOT��5P�EBUF�'&."�JT�BXBSF�PG�POMZ�POF�QSPEVDU�UIBU�IBT�CFFO�UFTUFE� 
UP�NFFU�UIF�MBSHF�NJTTJMF�DSJUFSJB�PG�UIJT�QVCMJDBUJPO�B����MC�XPPE��Y��USBWFMJOH�BU�����NQI� 

*U�JT�UIFSFGPSF�SFDPNNFOEFE�UIBU�HMB[JOH�VOJUT�TVCKFDU�UP�EFCSJT�JNQBDUT�OPU�CF�JODMVEFE�JO�TBGF� 
SPPNT�VOUJM�QSPEVDUT�BSF�QSPWFO�UP�NFFU�UIF�EFTJHO�DSJUFSJB��4IPVME�UIF�TBGF�SPPN�EFTJHO�TQFDJGZ� 
XJOEPXT�UIF�EFTJHOFS�TIPVME�IBWF�B�UFTU�QFSGPSNFE�DPOTJTUFOU�XJUI�UIF�JNQBDU�DSJUFSJB��5IF� 
UFTU�TIPVME�CF�QFSGPSNFE�PO�UIF�XJOEPX�TZTUFN�XJUI�UIF�UZQF�BOE�TJ[F�PG�HMBTT�TQFDJàFE�JO�UIF� 
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EFTJHO�BOE�NPVOUFE�JO�UIF�BDUVBM�GSBNF�BT�TQFDJàFE� 
JO�UIF�EFTJHO��"�i1"44u�PO�UIF�UFTU�TIPVME�CF�BT� 
JEFOUJàFE�JO�$IBQUFS���PG�UIF�*$$������*O�HFOFSBM�UIJT� 
NFBOT�UIBU�B�i1"44u�TIPVME�TIPX�UIF�GPMMPXJOH���
� 
UIF�NJTTJMF�EJE�OPU�QFSGPSBUF�UIF�HMB[JOH��
�UIF�HMB[JOH� NOTE 
SFNBJOFE�BUUBDIFE�UP�UIF�HMB[JOH�GSBNF�BOE��
�HMBTT� 'FX�XJOEPX�PS�HMB[JOH�TZTUFNT� 
GSBHNFOUT�PS�TIBSET�SFNBJOFE�XJUIJO�UIF�HMB[JOH� UFTUFE�GPS�SFTJTUBODF�UP�NJTTJMF� 
VOJU��*U�JT�JNQPSUBOU�UP�OPUF�UIBU�HMBTT�CMPDL�JT�BMTP�OPU� JNQBDU�IBWF�NFU�UIF�NJTTJMF�JNQBDU� 
BDDFQUBCMF��(MBTT�CMPDL�TFU�JO�CFET�PG�VOSFJOGPSDFE� DS J UFS JB�  SFDPNNFOEFE�  JO�  UI JT�  
MJNF�SJDI�NPSUBS�PGGFST�MJUUMF�NJTTJMF�QSPUFDUJPO� NBOVBM� 

7.5 Commentary on Soil Protection From Debris Impact 
"T�EJTDVTTFE�JO�$IBQUFS���TPJM�DPWFS�PO�PS�BSPVOE�TBGF�SPPNT�DBO�IFMQ�UP�QSPUFDU�UIF�TBGF� 
SPPN�GSPN�EFCSJT�JNQBDU��4IPVME�BMM�PS�QPSUJPOT�PG�TBGF�SPPNT�CF�CFMPX�HSPVOE�PS�DPWFSFE�CZ� 
TPJM�NJTTJMF�JNQBDU�SFTJTUBODF�NBZ� 
OPU�CF�SFRVJSFE��4BGF�SPPNT�XJUI�BU� 
MFBTU����JODIFT�PG�TPJM�DPWFS�QSPUFDUJOH� 
IPSJ[POUBM�TVSGBDFT�PS�XJUI�BU�MFBTU���� 
JODIFT�PG�TPJM�DPWFS�QSPUFDUJOH�WFSUJDBM� 
TVSGBDFT�EP�OPU�OFFE�UP�CF�UFTUFE� 
GPS�SFTJTUBODF�UP�NJTTJMF�JNQBDU�BT� 
UIPVHI�UIF�TVSGBDFT�XFSF�FYQPTFE�� 
4PJM�JO�QMBDF�BSPVOE�UIF�TBGF�SPPN�BT� 
TQFDJàFE�BCPWF�DBO�CF�DPOTJEFSFE�UP� 
QSPWJEF�BQQSPQSJBUF�QSPUFDUJPO�GSPN� 
UIF�SFQSFTFOUBUJWF�UPSOBEP�TBGF�SPPN� 
NJTTJMF�JNQBDU��'JHVSF������	CBTFE�PO� 
*$$�����'JHVSF��������
�QSFTFOUT�UIJT� 
JOGPSNBUJPO�HSBQIJDBMMZ� 

*U�JT�BMTP�JNQPSUBOU�UP�OPUF�UIBU�UIF�TPJM�DPOEJUJPOT�EFTDSJCFE�BCPWF�BTTVNF�UIF�TPJM�JT� 
DPNQBDUBCMF�àMM��8IFO�àMM�JT�QMBDFE�PO�UPQ�PG�PS�BSPVOE�B�TBGF�SPPN�UIF�TPJM�TIPVME�CF� 
DPNQBDUFE�UP�BDIJFWF����QFSDFOU�DPNQBDUJPO�PG�UIF�ESZ�EFOTJUZ�PG�UIF�TPJM�BT�EFàOFE�CZ�B� 
.PEJàFE�1SPDUPS�5FTU��5IF�àMM�DBOOPU�CF�UIF�TPJM�UZQF�VTFE�JO�iHSFFO�CVJMEJOHTu�PO�UIF�SPPG�PS� 
TJEFT�PG�UIF�TBGF�SPPN�VOMFTT�JU�DBO�CF�TIPXO�UP�CF�DPNQBDUBCMF�àMM� 

7.6 Commentary on Large Falling Debris 
5IF�EFTJHO�SFDPNNFOEBUJPOT�GPS�UIF�XJOE�TQFFE�TFMFDUFE�GSPN�'JHVSFT�����BOE�����BOE�UIF� 
SFQSFTFOUBUJWF�NJTTJMF�JNQBDU�DSJUFSJB�PVUMJOFE�JO�4FDUJPOT�������BOE�������QSPWJEF�NPTU�TBGF�SPPN� 
EFTJHOT�XJUI�SPPG�BOE�XBMM�TFDUJPOT�DBQBCMF�PG�XJUITUBOEJOH�TPNF�JNQBDUT�GSPN�TMPX�NPWJOH� 
MBSHF�	PS�IFBWZ
�GBMMJOH�EFCSJT��5IF�SFTJEVBM�DBQBDJUZ�UIBU�DBO�CF�QSPWJEFE�JO�TBGF�SPPN�EFTJHOT� 

Figure 7-13.  ICC-500 Figure 305.2.2 Soil cover over a safe 
room relieving the requirement for debris impact-resistance 
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XBT�UIF�TVCKFDU�PG�MJNJUFE�MBSHF�EFCSJT�JNQBDU�UFTUJOH�BU�$MFNTPO�6OJWFSTJUZ��5IF�QVSQPTF�PG�UIJT� 
UFTUJOH�XBT�UP�QSPWJEF�HVJEBODF�PO�UIF�SFTJEVBM�DBQBDJUZ�PG�SPPG�TZTUFNT�XIFO�UIF�TBGF�SPPN�JT� 
MPDBUFE�XIFSF�GBMMJOH�EFCSJT�NBZ�CF�B�IB[BSE��*O�UIJT�UFTUJOH�UXP�UZQFT�PG�TBGF�SPPN�SPPGT�XFSF� 
TVCKFDUFE�UP�JNQBDUT�GSPN�EFGPSNBCMF�TFNJ�EFGPSNBCMF�BOE�OPO�EFGPSNBCMF�EFCSJT�SFMFBTFE� 
GSPN�IFJHIUT�VQ�UP�����GFFU�BOE�BMMPXFE�UP�JNQBDU�UIF�SPPGT�CZ�GSFF�GBMM� 

/PO�EFGPSNBCMF�EFCSJT�JODMVEFE�CBSSFMT�àMMFE�XJUI�DPODSFUF�XFJHIJOH�CFUXFFO�����BOE������ 
QPVOET��4FNJ�EFGPSNBCMF�EFCSJT�JODMVEFE�CBSSFMT�àMMFE�XJUI�TBOE�XFJHIJOH�CFUXFFO�����BOE� 
����QPVOET�XIJMF�EFGPSNBCMF�EFCSJT�JODMVEFE�IFBUJOH�WFOUJMBUJPO�BOE�BJS�DPOEJUJPOJOH�	)7"$
� 
DPNQPOFOUT�BOE�MBSHFS�PCKFDUT�XFJHIJOH�GSPN����UP������QPVOET��*NQBDU�TQFFET�GPS�UIF� 
GBMMJOH�EFCSJT�XFSF�DBMDVMBUFE�GSPN�UIF�ESPQ�IFJHIU�PG�UIF�EFCSJT��5IF�TQFFE�PG�UIF�PCKFDUT�BU� 
JNQBDU�SBOHFE�GSPN�BQQSPYJNBUFMZ����UP����NQI��*NQBDUT�XFSF�DPOEVDUFE�JO�UIF�DFOUFST�PG�UIF� 
SPPG�TQBOT�BOE�DMPTF�UP�UIF�TMBC�TVQQPSUT�UP�PCTFSWF�CFOEJOH�TIFBS�BOE�PWFSBMM�SPPG�TZTUFN� 
SFBDUJPOT�� 

$BTU�JO�QMBDF�BOE�QSF�DBTU�DPODSFUF�SPPG�TFDUJPOT�XFSF�DPOTUSVDUFE�GSPN�UIF�EFTJHO�QMBOT�JO� 
$BTF�4UVEJFT�*�BOE�**�JO�"QQFOEJDFT�$�BOE�%�SFTQFDUJWFMZ��5IF�IFBWJMZ�SFJOGPSDFE�DBTU�JO�QMBDF� 
DPODSFUF�SPPG�QFSGPSNFE�RVJUF�XFMM�EVSJOH�UIF�JNQBDU�UFTUJOH��5ISFTIPME�TQBMMJOH�MJHIU�DSBDLJOH�UP� 
OP�WJTJCMF�EBNBHF�XBT�PCTFSWFE�GSPN�JNQBDUT�CZ�EFGPSNBCMF�NJTTJMFT�JODMVEJOH�UIF�MBSHF�� 
�����MC�EFGPSNBCMF�PCKFDU�UIBU�JNQBDUFE�UIF�TMBC�BU�BQQSPYJNBUFMZ����NQI��*NQBDUT�GSPN�UIF� 
�����MC�DPODSFUF�CBSSFM�EJE�DBVTF�TQBMMJOH�PG�DPODSFUF�GSPN�UIF�CPUUPN�TVSGBDF�PG�UIF�SPPG�OFBS� 
UIF�DFOUFS�PG�UIF�TMBC�UIBU�XPVME�QPTF�B�TJHOJàDBOU�IB[BSE�UP�UIF�PDDVQBOUT�EJSFDUMZ�CFMPX�UIF� 
QPJOU�PG�JNQBDU��)PXFWFS�TJHOJàDBOU�TQBMMJOH�SFRVJSFE�SFMBUJWFMZ�IJHI�NJTTJMF�ESPQT�	IJHI�JNQBDU� 
TQFFET
� 

4QBMMJOH�PG�UIF�TMBC�FYUFOEFE�JOUP�UIF�TMBC�GSPN�UIF�CPUUPN�TVSGBDF�UP�UIF�NJEEMF�PG�UIF�TMBC� 
EVSJOH�JNQBDUT�GSPN�UIF������MC�DPODSFUF�CBSSFM�JNQBDUJOH�BU�BQQSPYJNBUFMZ����NQI��%VSJOH� 
UIJT�IFBWZ�TQBMMJOH�UIF�MBSHFTU�GSBHNFOUT�PG�DPODSFUF�XFSF�SFUBJOFE�JO�UIF�SPPG�CZ�UIF�TUFFM� 
SFJOGPSDJOH��.FUBM�EFDLJOH�	���HBVHF
�XBT�TVDDFTTGVMMZ�VTFE�BT�DBTU�JO�QMBDF�GPSNXPSL�PO�POF� 
PG�UIF�UFTU�TBNQMFT�UP�SFUBJO�DPODSFUF�TQBMMT�DSFBUFE�CZ�UIF�GBMMJOH�EFCSJT��5IF�NFUBM�EFDLJOH� 
IPXFWFS�TIPVME�CF�DPOOFDUFE�UP�SFJOGPSDJOH�XJUIJO�UIF�TMBC�PS�TFDVSFE�UP�UIF�DPODSFUF�UP�DPOUBJO� 
UIF�TQBMMJOH�DPODSFUF� 

5IF������MC�DPODSFUF�CBSSFM�DPNQMFUFMZ�QFSGPSBUFE�UIF�áBOHF�PG�UIF�EPVCMF�UFF�CFBN�JO�POF� 
ESPQ�GSPN����GFFU�	JNQBDUJOH�BU����NQI
�BOE�DBVTFE�TJHOJàDBOU�EBNBHF�UP�UIF�TUFN�JO�B�TFDPOE� 
ESPQ�GSPN�UIF�TBNF�IFJHIU��-JUUMF�EBNBHF�PDDVSSFE�XIFO�UIF�EFGPSNBCMF�EFCSJT�NBUFSJBMT�	)7"$� 
VOJUT�UIF�����MC�TBOE�CBSSFMT�BOE�B������MC�EFGPSNBCMF�PCKFDU
�XFSF�ESPQQFE�PO�UIF�EPVCMF� 
UFF�CFBNT��0OMZ�MJHIU�DSBDLJOH�BOE�UISFTIPME�TQBMMJOH�XFSF�PCTFSWFE�GSPN�JNQBDUT�GSPN�UIFTF� 
EFGPSNBCMF�PCKFDUT� 

#BTFE�PO�UIF�PCTFSWFE�CFIBWJPS�PG�UIFTF�SPPG�TQFDJNFOT�JU�JT�CFMJFWFE�UIBU�SPPG�EFTJHOT�UIBU� 
JODPSQPSBUF�B�VOJGPSN�UIJDLOFTT�	J�F��áBU�TMBC
�QSPWJEF�B�NPSF�VOJGPSN�MFWFM�PG�QSPUFDUJPO�GSPN� 
MBSHF�EFCSJT�JNQBDUT�BOZXIFSF�PO�UIF�SPPG�UIBO�B�XBGáF�TMBC�SJCCFE�TMBC�PS�PUIFS�EFTJHOT� 
UIBU�JODPSQPSBUF�B�UIJO�TMBC�TVQQPSUFE�CZ�TFDPOEBSZ�CFBNT��5IJT�BQQSPBDI�JT�UIF�CFTU�NFBOT�PG� 
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7 COMMENTARY ON THE DEBRIS IMPACT PERFORMANCE CRITERIA FOR SAFE ROOMS SECOND EDITION 

QSPUFDUJOH�TBGF�SPPN�PDDVQBOUT�GSPN�MBSHF�JNQBDUT�PO�TBGF�SPPN�SPPG�TZTUFNT�JG�TJUJOH�UIF�TBGF� 
SPPN�BXBZ�GSPN�QPUFOUJBM�GBMMJOH�EFCSJT�TPVSDFT�JT�OPU�B�WJBCMF�TPMVUJPO��'VUVSF�SFTFBSDI�NBZ� 
ZJFME�JOGPSNBUJPO�UIBU�XJMM�SFTVMU�JO�B�NPSF�SFàOFE�BQQSPBDI�UP�EFTJHOJOH�TBGF�SPPNT�UP�SFTJTU�UIF� 
GPSDFT�DSFBUFE�CZ�MBSHF�GBMMJOH�EFCSJT� 

'BMMJOH�EFCSJT�BMTP�DSFBUFT�TUSVDUVSBM�EBNBHF�UIF�NBHOJUVEF�PG�XIJDI�JT�B�GVODUJPO�PG�UIF�EFCSJT� 
TJ[F�BOE�EJTUBODF�UIF�EFCSJT�GBMMT��'BMMJOH�EFCSJT�HFOFSBMMZ�DPOTJTUT�PG�CVJMEJOH�NBUFSJBMT�BOE� 
FRVJQNFOU�UIBU�IBWF�TJHOJàDBOU�NBTT�BOE�GBMM�TIPSU�EJTUBODFT�GSPN�UBMMFS�TUSVDUVSFT�OFBSCZ��8IFO� 
TJUJOH�UIF�TBGF�SPPN�UIF�EFTJHOFS�TIPVME�DPOTJEFS�QMBDJOH�UIF�TBGF�SPPN�BXBZ�GSPN�B�UBMMFS� 
CVJMEJOH�PS�TUSVDUVSF�TP�UIBU�JG�UIF�TUSVDUVSF�DPMMBQTFT�JU�XJMM�OPU�EJSFDUMZ�JNQBDU�UIF�TBGF�SPPN�� 
8IFO�UIJT�DBOOPU�CF�EPOF�UIF�OFYU�CFTU�BMUFSOBUJWF�XPVME�CF�UP�TJUF�UIF�TBGF�SPPN�JO�TVDI�B� 
XBZ�UIBU�OP�MBSHF�TUSVDUVSF�JT�XJUIJO�B�[POF�BSPVOE�UIF�TBGF�SPPN�EFàOFE�CZ�B�QMBOF�UIBU�JT����� 
	WFSUJDBM�UP�IPSJ[POUBM
�GPS�UIF�àSTU�����GFFU�GSPN�UIF�FEHF�PG�UIF�TBGF�SPPN�� 

*G�JU�JT�OPU�QPTTJCMF�UP�TJUF�UIF�TBGF�SPPN�BXBZ�GSPN�BMM�UIF�QPUFOUJBM�GBMMJOH�EFCSJT�IB[BSET�UIF� 
EFTJHOFS�TIPVME�DPOTJEFS�TUSFOHUIFOJOH�UIF�SPPG�BOE�XBMM�TZTUFNT�PG�UIF�TBGF�SPPN�GPS�UIF� 
QPUFOUJBM�EZOBNJD�MPBE�UIBU�NBZ�SFTVMU�GSPN�UIFTF�MBSHF�PCKFDUT�JNQBDUJOH�UIF�TBGF�SPPN�� 

5IF�MPDBUJPO�PG�UIF�TBGF�SPPN�IBT�BO�JOáVFODF�PO�UIF�UZQF�PG�EFCSJT�UIBU�NBZ�JNQBDU�PS�GBMM�PO� 
UIF�TBGF�SPPN��'PS�SFTJEFOUJBM�TUSVDUVSFT�UIF�MBSHFTU�EFCSJT�HFOFSBMMZ�DPOTJTUT�PG�XPPE�GSBNJOH� 
NFNCFST��*O�MBSHFS�CVJMEJOHT�PUIFS�GBJMFE�CVJMEJOH�DPNQPOFOUT�TVDI�BT�TUFFM�KPJTUT�QSF�DBTU� 
DPODSFUF�NFNCFST�PS�SPPGUPQ�NPVOUFE�FRVJQNFOU�NBZ�GBMM�PO�PS�JNQBDU�UIF�TBGF�SPPN��$IBQUFS� 
��EJTDVTTFT�IPX�UP�NJOJNJ[F�UIF�FGGFDUT�PG�GBMMJOH�EFCSJT�BOE�PUIFS�MBSHF�PCKFDU�JNQBDUT�CZ� 
DIPPTJOH�UIF�NPTU�BQQSPQSJBUF�MPDBUJPO�GPS�B�TBGF�SPPN�BU�BOZ�HJWFO�TJUF�� 

8IFO�VTJOH�UIF�EFTJHOT�QSPWJEFE�JO�'&."�����GPS�SFTJEFOUJBM�BOE�TNBMM�DPNNVOJUZ�TBGF�SPPNT� 
UIF�TBGF�SPPN�VTFS�PQFSBUPS�TIPVME�CF�BXBSF�UIBU�GBMMJOH�EFCSJT�XBT�DPOTJEFSFE�EVSJOH�UIF�EFTJHO� 
PG�UIFTF�QSFTDSJQUJWF�EFTJHO�TPMVUJPOT��"T�TVDI�JU�TIPVME�CF�OPUFE�UIBU�UIF�VTF�PG�UIF�'&."� 
����TBGF�SPPN�XJUIJO�MPX�SJTF�CVJMEJOHT�	UZQJDBMMZ����GFFU�JO�IFJHIU�BOE�MFTT
�FWFO�UIPVHI�JU�NBZ� 
DPMMBQTF�VQPO�UIF�TBGF�SPPN�EVSJOH�BO�FYUSFNF�XJOE�FWFOU�JT�DPOTJEFSFE�BQQSPQSJBUF� 
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SECOND EDITION 

8 Human Factors Criteria 
)VNBO�GBDUPST�DSJUFSJB�GPS�UIF�DPNNVOJUZ�TBGF�SPPNT�BSF�CBTFE�PO�UIF�EFTJHO�DSJUFSJB�TFU�GPSUI� 
JO�$IBQUFS���BOE�UIF�HVJEBODF�FYQBOEJOH�PO�UIPTF�DSJUFSJB�QSFTFOUFE�JO�$IBQUFS����8IFO�UIF� 
àSTU�FEJUJPO�PG�UIJT�NBOVBM�XBT�QVCMJTIFE�FYJTUJOH�EPDVNFOUT�EJE�OPU�BEESFTT�BMM�UIF�IVNBO� 
GBDUPST�JOWPMWFE�JO�UIF�EFTJHO�PG�FYUSFNF�XJOE�TBGF�SPPNT�CVU�UIFZ�EJE�QSPWJEF�UIF�CBTJT�GPS� 
UIF�DSJUFSJB�TVNNBSJ[FE�JO�UIJT�DIBQUFS��.BOZ�EPDVNFOUT�OPX�QSPWJEF�JNQSPWFE�HVJEBODF�XJUI� 
SFTQFDU�UP�IVNBO�GBDUPST�DSJUFSJB�UIBU�TIPVME�CF�JODMVEFE�JO�TBGF�SPPN�EFTJHO�BOE�DPOTUSVDUJPO�� 
6OMFTT�PUIFSXJTF�OPUFE�UIF�DSJUFSJB�JO�UIJT�TFDUJPO�BSF� 
UIF�TBNF�BT�UIPTF�QSPWJEFE�JO�UIF�*$$�����XIJDI� 
TUBOEBSEJ[FE�BOE�DPSSFMBUFE�NVDI�PG�UIF�FYJTUJOH� 
'&."�HVJEBODF�JO�UIJT�BSFB�XJUI�UIF�DVSSFOU������*#$� 
BOE�*3$�SFRVJSFNFOUT��5IFTF�DSJUFSJB�XFSF�BEESFTTFE� 
XJUIPVU�FYQMBOBUJPO�JO�$IBQUFS���BOE�BSF�EJTDVTTFE� 
IFSF�JO�NPSF�EFUBJM�UP�QSPWJEF�DMBSJàDBUJPO�PG�UIFJS� 
VTF��*G�TBGF�SPPNT�BSF�EFTJHOFE�UP�QSPWJEF�QSPUFDUJPO� 
GSPN�CPUI�UPSOBEPFT�BOE�IVSSJDBOFT�UIF�EFTJHO� 
TIPVME�JODPSQPSBUF�UIF�IVNBO�GBDUPS�DSJUFSJB�GPS�UIF� 
NPTU�DPOTFSWBUJWF�DSJUFSJB�	J�F��UIF�DSJUFSJB�UIBU�BSF� 
BQQSPQSJBUF�GPS�UIF�MBSHFS�QPQVMBUJPO�UIF�MPOHFS�UJNF� 
FUD�
�� 

)VNBO�GBDUPST�EFTJHO�DSJUFSJB�BSF�OFDFTTBSZ�JO�TBGF� 
SPPN�EFTJHO�DSJUFSJB�UP�FOTVSF�B�TBGF�BOE�DPNGPSUBCMF� 
FOWJSPONFOU�GPS�UIF�TBGF�SPPN��.JOJNVN�DSJUFSJB�GPS� 
UIF�JUFNT�JO�UIJT�DIBQUFS�XFSF�QSFTFOUFE�JO�$IBQUFS��� 
GPS�UIF�UPSOBEP�BOE�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPNT� 
BT�XFMM�BT�GPS�UIF�SFTJEFOUJBM�TBGF�SPPNT��)PXFWFS� 
UIJT�DIBQUFS�QSPWJEFT�BEEJUJPOBM�EFUBJM�PO�UIF�DSJUFSJB� 
PS�EJTDVTTJPOT�UP�DMBSJGZ�UIFJS�VTF��*G�DSJUFSJB�BSF� 
OPU�BEESFTTFE�JO�$IBQUFS���PS�IFSFJO�UIF�EFTJHO� 
SFRVJSFNFOUT�PG�UIF�*$$�����TIPVME�CF�VTFE��4IPVME� 
UIF�*$$�����BMTP�OPU�BEESFTT�UIF�DSJUFSJB�JO�RVFTUJPO� 
DPOTVMU�UIF�MBUFTU�FEJUJPO�PG�UIF�*#$�PS�*3$� 

ICC-500
 
CROSS-REFERENCE
 

5IF�DPNNVOJUZ�BOE�SFTJEFOUJBM�TBGF� 
SPPN�EFTJHO�DSJUFSJB�QSFTFOUFE�JO� 
UIJT�DIBQUFS�XFSF�BEESFTTFE�JO� 
$IBQUFS���PG�UIJT�QVCMJDBUJPO�CVU� 
XFSF�OPU�FYQBOEFE�VQPO�JO�EFUBJM�� 
5IJT�DIBQUFS�QSPWJEFT�BEEJUJPOBM� 
JOGPSNBUJPO�PO�UIFTF�UPQJDT�UIBU� 
HPWFSOT�BTQFDUT�SFMBUFE�UP�UIF�VTF� 
PG�UIF�TBGF�SPPN�CFZPOE�TUSVDUVSBM� 
XJOE�EFTJHO�DSJUFSJB�PS�EFCSJT�JNQBDU� 
DSJUFSJB��5IF�DSJUFSJB�JO�UIJT�DIBQUFS� 
BSF�UIF�TBNF�BT�UIF�DPNNVOJUZ� 
UPSOBEP�TIFMUFS�EFTJHO�DSJUFSJB� 
QSFTFOUFE�JO�UIF�*$$�����4UPSN� 
4IFMUFS�4UBOEBSE�VOMFTT�PUIFSXJTF� 
OPUFE�� 

8.1 Protection of Critical Support Systems 
"�TBGF�SPPN�NBZ�EFQFOE�VQPO�FRVJQNFOU�PS�TVQQPSU�TZTUFNT�UP�QSPWJEF�IBCJUBCMF�TBGF�SPPN� 
TQBDF��*G�UIJT�JT�UIF�DBTF�BOZ�FRVJQNFOU�PS�DSJUJDBM�TVQQPSU�TZTUFNT�TIPVME�SFNBJO�GVODUJPOBM� 
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8 HUMAN FACTORS CRITERIA SECOND EDITION 

GPS�UIF�EFTJHO�XJOE�FWFOU�BOE�UIF�QFSJPE�PG�PDDVQBODZ�GPS�UIF�TBGF�SPPN�	UZQJDBMMZ���IPVST�GPS� 
UPSOBEP�TBGF�SPPNT�BOE����IPVST�GPS�IVSSJDBOF�TBGF�SPPNT
��$SJUJDBM�TVQQPSU�TZTUFNT�MPDBUFE� 
PVUTJEF�PG�UIF�QSPUFDUFE�BSFB�PG�UIF�TBGF�SPPN�TIPVME�CF�QSPUFDUFE�CZ�B�NFBOT�UIBU�NFFUT� 
UIF�XJOE�QSFTTVSF�BOE�NJTTJMF�JNQBDU�DSJUFSJB�BOE�BT�BQQMJDBCMF�UIF�áPPE�SFTJTUBODF�DSJUFSJB� 
QSFTFOUFE�JO��$IBQUFS���� 

8.2 Occupancy Duration 
5IF�EVSBUJPO�PG�PDDVQBODZ�PG�B�TBGF�SPPN�XJMM�WBSZ�EFQFOEJOH�PO�UIF�JOUFOEFE�FWFOU�PS�IB[BSE� 
GPS�XIJDI�UIF�TBGF�SPPN�IBT�CFFO�EFTJHOFE��0DDVQBODZ�EVSBUJPO�JT�BO�JNQPSUBOU�GBDUPS�UIBU� 
JOáVFODFT�NBOZ�BTQFDUT�PG�UIF�EFTJHO�QSPDFTT��4BGF�SPPNT�EFTJHOFE�UP�UIF�DSJUFSJB�JO�UIJT� 
NBOVBM�BSF�JOUFOEFE�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�UP�B�TQFDJàD�QPQVMBUJPO�GBDJOH�UIF�JNNFEJBUF� 
UISFBU�PG�JNQBDU�GSPN�B�MBOEGBMMJOH�IVSSJDBOF�PS�GSPN�B�UPSOBEP�� 

*O�UIF�JOUFSFTU�PG�EFWFMPQJOH�DPTU�FGGFDUJWF�EFTJHOT�TPNF�JUFNT�UIBU�XPVME�IBWF�JODSFBTFE� 
PDDVQBOU�DPNGPSU�XFSF�OPU�JODMVEFE�JO�UIF�SFDPNNFOEFE�EFTJHO�DSJUFSJB��)PXFWFS�FYBNQMFT�PG� 
JUFNT�UIBU�NJHIU�IFMQ�UP�NBLF�TBGF�SPPNT�NPSF�DPNGPSUBCMF�BOE�GVODUJPOBM�EVSJOH�BO�FWFOU�BSF� 
EJTDVTTFE�JO�UIJT�DIBQUFS�BOE�BSF�BMTP�MJTUFE�JO�UIF�TBNQMF�PQFSBUJPOT�QMBOT�EFTDSJCFE�JO�$IBQUFS� 
��BOE�QSFTFOUFE�JO�"QQFOEJDFT�$�BOE�%� 

8.2.1 Tornado Safe Rooms 
)JTUPSJDBM�EBUB�JOEJDBUF�UIBU�UPSOBEP�TBGF�SPPNT�XJMM�UZQJDBMMZ�IBWF�B�NBYJNVN�PDDVQBODZ�UJNF�PG� 
��IPVST��#FDBVTF�UIF�PDDVQBODZ�UJNF�JT�TP�TIPSU�NBOZ�JUFNT�UIBU�BSF�OFFEFE�GPS�UIF�DPNGPSU�PG� 
PDDVQBOUT�GPS�MPOHFS�EVSBUJPOT�	JO�IVSSJDBOF�TBGF�SPPNT
�BSF�OPU�SFDPNNFOEFE�GPS�B�UPSOBEP�TBGF� 
SPPN� 

8.2.2 Hurricane Safe Rooms 
)JTUPSJDBM�EBUB�JOEJDBUF�UIBU�IVSSJDBOF�TBGF�SPPNT�XJMM�UZQJDBMMZ�IBWF�B�NBYJNVN�PDDVQBODZ�UJNF� 
PG����IPVST�	XIFO�UIF�TBGF�SPPN�JT�FYQPTFE�UP�FYUSFNF�XJOET
��'PS�UIJT�SFBTPO�UIF�PDDVQBOUT� 
PG�B�IVSSJDBOF�TBGF�SPPN�OFFE�NPSF�TQBDF�BOE�DPNGPSUT�UIBO�UIF�PDDVQBOUT�PG�B�UPSOBEP�TBGF� 
SPPN� 

8.3 Ventilation 
7FOUJMBUJPO�GPS�B�TBGF�SPPN�TIPVME�DPNQMZ�XJUI�UIF�CVJMEJOH�DPEFT�PS�PSEJOBODFT�BEPQUFE�CZ�UIF� 
MPDBM�KVSJTEJDUJPO��UIF�EFTJHOFS�TIPVME�VTF�UIF������*#$�BOE�*3$�JG�UIF�")+�IBT�OPU�BEPQUFE�B� 
CVJMEJOH�DPEF��7FOUJMBUJPO�TIPVME�CF�QSPWJEFE�FJUIFS�UISPVHI�UIF�áPPS�PS�UIF�DFJMJOH��"MUIPVHI� 
IPSJ[POUBM�WFOUJMBUJPO�PQFOJOHT�NBZ�CF�FBTJFS�UP�EFTJHO�BOE�DPOTUSVDU�WFSUJDBM�WFOUJMBUJPO� 
PQFOJOHT�IBWF�B�TNBMMFS�QSPCBCJMJUZ�PG�CFJOH�EBNBHFE�CZ�B�NJTTJMF��/FWFSUIFMFTT�B�QSPUFDUJWF� 
TISPVE�PS�DPXMJOH�UIBU�NFFUT�UIF�NJTTJMF�JNQBDU�DSJUFSJB�PG�$IBQUFST���BOE���TIPVME�CF�QSPWJEFE� 
UP�QSPUFDU�BOZ�WFOUJMBUJPO�PQFOJOHT�JO�UIF�TBGF�SPPN�UIBU�BSF�FYQPTFE�UP�QPTTJCMF�NJTTJMF�JNQBDUT� 
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TVDI�BT�UIF�QPJOU�XIFSF�EVDUXPSL�GPS�B�OPSNBM�VTF�WFOUJMBUJPO�TZTUFN�QFOFUSBUFT�UIF�XBMM�PS�SPPG� 
PG�UIF�TBGF�SPPN��0DDVQJFE�TQBDF�JO�TBGF�SPPNT�TIPVME�CF�WFOUJMBUFE�CZ�OBUVSBM�PS�NFDIBOJDBM� 
NFBOT�BT�EJTDVTTFE�JO�4FDUJPOT�������BOE�������� 

"JS�FYIBVTU�PS�JOUBLF�PQFOJOHT�UIBU�UFSNJOBUF�PVUTJEF�PG�TBGF�SPPN�BOE�TVQQPSU�TZTUFN�BSFBT� 
TIPVME�DPNQMZ�XJUI�UIF�QSPWJTJPOT�PG�4FDUJPOT���������PS�����GPS�FYUFSJPS�XBMM�BOE�SPPG�PQFOJOH� 
QSPUFDUJWF�EFWJDFT�GPS�UIF�BQQSPQSJBUF�IB[BSE�BOE�TBGF�SPPN�VTF��$POàHVSBUJPO�PG�OBUVSBM� 
WFOUJMBUJPO�PQFOJOHT�SFDPNNFOEFE�GPS�UIF�TBGF�SPPNT�TIPVME�CF�TVDI�UIBU�B�NJOJNVN�PG���� 
QFSDFOU�PG�UIF�SFDPNNFOEFE�BSFB�JT�MPDBUFE�XJUIJO����JODIFT�PG�UIF�áPPS�PS�JO�UIF�MPXFS�IBMG� 
PG�UIF�IFJHIU�PG�UIF�TBGF�SPPN�XIJDIFWFS�JT�MFTT�XJUI�UIF�CBMBODF�CVU�OPU�MFTT�UIBO����QFSDFOU� 
PG�UIF�SFDPNNFOEFE�BSFB�MPDBUFE�B�NJOJNVN�PG����JODIFT�BCPWF�UIF�áPPS�PS�JO�UIF�VQQFS� 
RVBSUFS�PG�UIF�IFJHIU�PG�UIF�TBGF�SPPN�XIJDIFWFS�JT�HSFBUFS��"EEJUJPOBMMZ�PVUTJEF�BJS�JOUBLF� 
PQFOJOHT�MPDBUFE�JO�UIF�TBNF�XBMM�TIPVME�CF�MPDBUFE�B�NJOJNVN�PG����GFFU�IPSJ[POUBMMZ��5IF� 
JOUBLF�TIPVME�CF�TFQBSBUFE�GSPN�BOZ�IB[BSEPVT�PS�OPYJPVT�DPOUBNJOBOU�TVDI�BT�FNFSHFODZ�PS� 
CBDLVQ�HFOFSBUPS�WFOUT�PS�FYIBVTUT�GVFM�TUPSBHF�UBOL�WFOUT�BOE�DPOUBJOFST�BOE�NBJOUFOBODF�PS� 
DVTUPEJBM�TUPSBHF�GBDJMJUJFT� 

"MUIPVHI�B�NFDIBOJDBM�WFOUJMBUJPO�TZTUFN�NBZ�CF�PWFSXIFMNFE�JO�B�SBSF�FWFOU�XIFO�UIF�BSFB�JT� 
VTFE�BT�B�TBGF�SPPN�BJS�FYDIBOHF�XJMM�TUJMM�UBLF�QMBDF��5IF�EFTJHOFS�TIPVME�DPOàSN�XJUI�UIF�MPDBM� 
CVJMEJOH�PGàDJBM�UIBU�UIF�WFOUJMBUJPO�TZTUFN�NBZ�CF�EFTJHOFE�GPS�UIF�OPSNBM�VTF�PDDVQBODZ��*O�UIF� 
FWFOU�UIF�DPNNVOJUZ�XIFSF�UIF�TBGF�SPPN�JT�UP�CF�MPDBUFE�IBT�OPU�BEPQUFE�B�NPEFM�CVJMEJOH�BOE� 
PS�NFDIBOJDBM�DPEF�UIF�SFRVJSFNFOUT�PG�UIF�NPTU�SFDFOU�FEJUJPO�PG�UIF�*#$�BSF�SFDPNNFOEFE�� 

.FDIBOJDBM�TZTUFNT�UIBU�QSPWJEF�WFOUJMBUJPO�BSF�UZQJDBMMZ�QBSU�PG�MBSHFS�TZTUFNT�UIBU�BMTP�QSPWJEF� 
BJS�DPOEJUJPOJOH�BOE�IFBUJOH��'PS�TBGF�SPPNT�WFOUJMBUJPO�BOE�GSFTI�BJS�DSJUFSJB�BSF�ESJWFO�CZ�UIF� 
DPEF�SFRVJSFNFOUT�PG�UIF�*#$�BOE�*3$��"JS�DPOEJUJPOJOH�BOE�IFBUJOH�TZTUFNT�BSF�OPU�DPOTJEFSFE� 
QBSU�PG�UIF�EFTJHO�DSJUFSJB�GPS�TBGF�SPPNT�BOE�UIFSFGPSF�BSF�OPU�BEESFTTFE�CZ�UIJT�QVCMJDBUJPO�	PS� 
UIF�*$$����
��"MUIPVHI�BJS�DPOEJUJPOJOH�BOE�IFBUJOH�NBZ�JODSFBTF�PDDVQBOU�DPNGPSU�UIFZ�BSF�OPU� 
OFDFTTBSZ�GPS�MJGF�TBGFUZ�QSPUFDUJPO�GSPN�XJOE�BOE�XJOECPSOF�EFCSJT� 

)PXFWFS�BOZ�CVJMEJOHT�UIBU�TVQQPSU�IPTQJUBMT�PS�PUIFS�MJGF�DSJUJDBM�PQFSBUJPOT�TIPVME�DPOTJEFS� 
BQQSPQSJBUF�EFTJHO�NBJOUFOBODF�BOE�PQFSBUJPOT�QMBOT�UIBU�FOTVSF�DPOUJOVPVT�PQFSBUJPO�PG� 
BMM�NFDIBOJDBM�FRVJQNFOU�EVSJOH�BOE�BGUFS�B�UPSOBEP�PS�IVSSJDBOF��*O�UIFTF�JOTUBODFT�B�GBJMVSF� 
PG�UIF�BJS�IBOEMJOH�TZTUFN�NBZ�IBWF�B�TFWFSF�FGGFDU�PO�MJGF�TBGFUZ��'PS�UIFTF�UZQFT�PG�GBDJMJUJFT� 
QSPUFDUJOH�UIF�CBDLVQ�QPXFS�TVQQMZ�UP�UIF�WFOUJMBUJPO�TZTUFN�PG�UIF�TBGF�SPPN�JT�SFDPNNFOEFE� 

8.3.1 Ventilation for Tornado Community Safe Rooms 
5PSOBEP�DPNNVOJUZ�BOE�SFTJEFOUJBM�TBGF�SPPNT�TIPVME�CF�WFOUJMBUFE�CZ�OBUVSBM�NFBOT�PS�CZ� 
NFDIBOJDBM�WFOUJMBUJPO�JO�BDDPSEBODF�XJUI�UIJT�TFDUJPO��'VSUIFS�FJUIFS�UZQF�PG�WFOUJMBUJPO�PQFOJOHT� 
VTFE�GPS�BUNPTQIFSJD�QSFTTVSF�DIBOHF�	"1$
�JT�QFSNJUUFE�UP�CF�DPVOUFE�BT�WFOUJMBUJPO�GPS�UIF� 
QVSQPTFT�PG�UIJT�TFDUJPO�� 
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*G�NFDIBOJDBM�WFOUJMBUJPO�JT�QSPWJEFE�UIF�WFOUJMBUJPO�TZTUFN�GPS�CPUI�TJOHMF��BOE�NVMUJ�VTF�UPSOBEP� 
TBGF�SPPNT�	DPNNVOJUZ�BOE�SFTJEFOUJBM
�TIPVME�CF�DBQBCMF�PG�QSPWJEJOH�UIF�NJOJNVN�NFDIBOJDBM� 
WFOUJMBUJPO�SBUF�PG�SFRVJSFE�PVUEPPS�BJS�JO�BDDPSEBODF�XJUI�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�QSPWJTJPOT� 
GPS�UIF�OPSNBM�VTF�PG�UIF�TQBDF�GPS�UIF�TBGF�SPPN�T�PDDVQBODZ�DMBTTJàDBUJPO��5IF�NFDIBOJDBM� 
WFOUJMBUJPO�TZTUFN�TIPVME�BMTP�CF�DPOOFDUFE�UP�B�TUBOECZ�QPXFS�TZTUFN��'PS�TJOHMF�VTF�TBGF� 
SPPNT����DVCJD�GFFU�	GU� 
�QFS�QFSTPO�QFS�NJOVUF�JT�UIF�NJOJNVN�BJS�FYDIBOHF�SFDPNNFOEFE�� 
UIJT�SFDPNNFOEBUJPO�JT�CBTFE�PO�HVJEBODF�PVUMJOFE�JO�UIF�*OUFSOBUJPOBM�.FDIBOJDBM�$PEF�	*.$
�� 
'PS�NVMUJ�VTF�TBGF�SPPNT�UIF�EFTJHO�PG�NFDIBOJDBM�WFOUJMBUJPO�TZTUFNT�JT�SFDPNNFOEFE�UP� 
BDDPNNPEBUF�UIF�BJS�FYDIBOHF�SFRVJSFNFOUT�PG�UIF�*.$�GPS�UIF�PDDVQBODZ�DMBTTJàDBUJPO�PG�UIF� 
OPSNBM�VTF�PG�UIF�TBGF�SPPN�� 

5PSOBEP�TBGF�SPPNT�	DPNNVOJUZ�BOE�SFTJEFOUJBM
�UIBU�SFMZ�PO�OBUVSBM�WFOUJMBUJPO�TIPVME�QSPWJEF� 
UIF�NJOJNVN�WFOUJMBUJPO�BSFB�JO�BDDPSEBODF�XJUI�5BCMF������ 

Table 8-1.  Venting Area Requirements for Tornado Safe Rooms (from ICC-500, Table 702.1.1) 

Tornado Safe Room Type Venting Area (per Occupant) 

3FTJEFOUJBM ��TRVBSF�JODIFT� 

$PNNVOJUZ�	ś���QFSTPOT
 ���TRVBSF�JODIFT 

$PNNVOJUZ�	����QFSTPOT
 ���TRVBSF�JODIFT 

�� )PXFWFS�BJS�JOUBLF�PQFOJOHT�GPS�SFTJEFOUJBM�UPSOBEP�TBGF�SPPNT�TIPVME�CF�QFSNJUUFE�UP�CF�MPDBUFE�FOUJSFMZ�JO�UIF�VQQFS�IBMG�PG�UIF� 
TBGF�SPPN�JG�UIF�WFOUJOH�BSFB�QSPWJEFE�JT�JODSFBTFE�UP���TRVBSF�JODIFT�QFS�TBGF�SPPN�PDDVQBOU� 

8.3.2 Ventilation for Hurricane Community Safe Rooms 
)VSSJDBOF�DPNNVOJUZ�BOE�SFTJEFOUJBM�TBGF�SPPNT�TIPVME�CF�WFOUJMBUFE�CZ�OBUVSBM�NFBOT�PS� 
CZ�NFDIBOJDBM�WFOUJMBUJPO�JO�BDDPSEBODF�XJUI�UIJT�TFDUJPO��'PS�IVSSJDBOF�TBGF�SPPNT�XJUI�BO� 
PDDVQBOU�MPBE�HSFBUFS�UIBO����FWFSZ�PDDVQJFE�TQBDF�JO�B�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN� 
TIPVME�CF�WFOUJMBUFE�CZ�NFDIBOJDBM�NFBOT��5IF�NJOJNVN�NFDIBOJDBM�WFOUJMBUJPO�SBUF�PG�SFRVJSFE� 
PVUEPPS�BJS�TIPVME�CF�EFUFSNJOFE�JO�BDDPSEBODF�XJUI�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�QSPWJTJPOT� 
GPS�UIF�OPSNBM�VTF�PG�UIF�TQBDF��*G�MFTT�UIBO����QFSTPOT�PDDVQZ�UIF�TBGF�SPPN�NFDIBOJDBM� 
WFOUJMBUJPO�NBZ�CF�VTFE�CVU�JT�OPU�SFRVJSFE�� 

"MM�IVSSJDBOF�TBGF�SPPNT�TIPVME�CF�QSPWJEFE�XJUI�PQFOJOHT�UP�GBDJMJUBUF�NJOJNVN�OBUVSBM� 
WFOUJMBUJPO��5IF�BSFB�PG�WFOUJMBUJPO�PQFOJOHT�TIPVME�DPNQMZ�XJUI�5BCMF�����BOE�UIF�MPDBUJPO�PG� 
PQFOJOHT�TIPVME�CF�JO�BDDPSEBODF�XJUI�UIF�QSPWJTJPOT�QSFTFOUFE�FBSMJFS�JO�UIJT�TFDUJPO��8IFO� 
IVSSJDBOF�TBGF�SPPNT�BSF�BMTP�EFTJHOFE�BT�UPSOBEP�TBGF�SPPNT�PQFOJOHT�QSPWJEFE�UP�SFMJFWF� 
JOUFSOBM�QSFTTVSF�GPS�"1$�QFS�4FDUJPOT�������PS�������TIPVME�CF�QFSNJUUFE�UP�CF�DPVOUFE�BT� 
OBUVSBM�WFOUJMBUJPO�PQFOJOHT��� 
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Table 8-2.  Venting Area Requirements for Hurricane Safe Rooms (from ICC-500, Table 703.1)
 

Hurricane Safe Room Type Venting Area (per Occupant) 

3FTJEFOUJBM ��TRVBSF�JODIFT 

$PNNVOJUZ�	ś���QFSTPOT
 ��TRVBSF�JODIFT 

$PNNVOJUZ�	����QFSTPOT
 ���TRVBSF�JODIFT 

8.4 Square Footage, Occupancy, and Egress Recommendations 
5IF�DSJUFSJB�GPS�PDDVQBODZ�BOE�FHSFTT�XFSF�QSFTFOUFE�JO�$IBQUFS���GPS�BMM�TBGF�SPPNT�BOE�XFSF� 
JOUFOEFE�UP�NJSSPS�UIPTF�SFRVJSFNFOUT�TFU�PVU�JO�UIF�BQQMJDBCMF�CVJMEJOH�DPEF�	*#$�CFJOH�UIF� 
EFGBVMU�JG�OP�DPEF�JT�BWBJMBCMF
�XIFSF�GPS�NVMUJ�VTF�TBGF�SPPNT�UIF�OPSNBM�PDDVQBODZ�PG�UIF�TBGF� 
SPPN�JT�VTFE�BOE�GPS�TJOHMF�VTF�TBGF�SPPNT�PDDVQBODZ�"TTFNCMZ���	"��
�JT�VTFE��"EEJUJPOBM� 
DSJUFSJB�CBTFE�PO�UIF�TQFDJàD�UZQF�PG�TBGF�SPPN�BSF�BEEFE�UP�UIF�DPOEJUJPOT�BTTPDJBUFE�XJUI� 
UIF�OPSNBM�PDDVQBODZ�PG�UIF�TQBDF��5IF�NJOJNVN�BSFB�DSJUFSJB�GPS�TBGF�SPPNT�QSFTFOUFE�JO�UIJT� 
TFDUJPO�BSF�CBTFE�PO�UIF�VTF�PG�UIF�TQBDF�EVSJOH�B�TUPSN�FWFOU�BOE�BSF�OPU�JOUFOEFE�UP�BEESFTT� 
UIF�TQBDF�SFDPNNFOEFE�GPS�B�TBGF�SPPN�UIBU�NJHIU�CF�VTFE�GPS�SFDPWFSZ�QVSQPTFT� 

'VSUIFS�B�GVOEBNFOUBM�DPODFQU�JO�MJGF�TBGFUZ�JT�UIBU�B�NFBOT�PG�FHSFTT�PG�BEFRVBUF�TJ[F�UP� 
BDDPNNPEBUF�BMM�PDDVQBOUT�TIPVME�CF�BWBJMBCMF�BU�BMM�UJNFT��4JODF�NPTU�DPNNVOJUZ�TBGF�SPPNT� 
XJMM�CF�MPDBUFE�JO�TQBDFT�OPSNBMMZ�VTFE�GPS�PUIFS�QVSQPTFT�TVDI�BT�B�HZNOBTJVN�PS�DBGFUFSJB� 
UIF�OVNCFS�PG�FHSFTT�FMFNFOUT�QSFTFOU�XJMM�PGUFO�CF�BEFRVBUF�GPS�UIPTF�XIP�PDDVQZ�UIF�TQBDF� 
BT�B�TBGF�SPPN�� 

8.4.1 Tornado and Hurricane Community Safe Room Square Footage Criteria 
0DDVQBODZ�SFDPNNFOEBUJPOT�GPS�UPSOBEP�BOE�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�EFTJHO�BSF� 
QSPWJEFE�JO�UIJT�TFDUJPO��"EEJUJPOBM�DSJUFSJB�GPS�TFBUFE�CFESJEEFO�BOE�EJTBCMFE�PDDVQBOUT�XFSF� 
QSPWJEFE�JO�4FDUJPOT�������BOE������� 

4FDUJPO�������SFDPNNFOEFE�B�NJOJNVN�PG���TRVBSF�GFFU�QFS�QFSTPO�GPS�UPSOBEP�DPNNVOJUZ�TBGF� 
SPPNT��5IFTF�SFDPNNFOEBUJPOT�BSF�UIF�TBNF�BT�UIPTF�QSPWJEFE�JO�UIF�'&."������/BUJPOBM� 
1FSGPSNBODF�$SJUFSJB�GPS�5PSOBEP�4IFMUFST�BOE�UIF�àSTU�FEJUJPO�PG�'&."�����BOE�BSF�DPOTJEFSFE� 
UP�CF�BO�BQQSPQSJBUF�NJOJNVN�GPS�UIF�UPSOBEP�DPNNVOJUZ�TBGF�SPPN� 

5IF�EFTJHOFS�IPXFWFS�TIPVME�CF�BXBSF�PG�UIF�PDDVQBODZ�SFRVJSFNFOUT�PG�UIF�CVJMEJOH�DPEF� 
HPWFSOJOH�UIF�DPOTUSVDUJPO�PG�UIF�TBGF�SPPN��5IF�PDDVQBODZ�MPBET�JO�UIF�CVJMEJOH�DPEFT�IBWF� 
IJTUPSJDBMMZ�CFFO�EFWFMPQFE�GPS�MJGF�TBGFUZ�DPOTJEFSBUJPOT��.PTU�CVJMEJOH�DPEFT�XJMM�SFRVJSF�UIF� 
NBYJNVN�PDDVQBODZ�PG�UIF�TBGF�SPPN�UP�CF�DMFBSMZ�QPTUFE��.VMUJ�VTF�PDDVQBODZ�DMBTTJàDBUJPOT� 
BSF�QSPWJEFE�JO�UIF�*#$�BOE�TUBUF�BOE�MPDBM�CVJMEJOH�DPEFT��$POáJDUT�NBZ�BSJTF�CFUXFFO�UIF�DPEF� 
TQFDJàFE�PDDVQBODZ�DMBTTJàDBUJPOT�GPS�OPSNBM�VTF�BOE�UIF�PDDVQBODZ�OFFEFE�GPS�TIFMUFSJOH��5IF� 
GPMMPXJOH�JT�BO�FYBNQMF�GPS�B�UPSOBEP�DPNNVOJUZ�TBGF�SPPN�� 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS ��� 



  

8 HUMAN FACTORS CRITERIA SECOND EDITION 

"DDPSEJOH�UP�UIF�*#$�UIF�PDDVQBODZ�DMBTTJGJDBUJPO�GPS�FEVDBUJPOBM�VTF�JT����GU��QFS� 
QFSTPO��IPXFWFS�UIF�SFDPNNFOEBUJPO�GPS�B�UPSOBEP�TBGF�SPPN�JT���GU��QFS�QFSTPO�	QFS� 
'&."�����BOE�*$$����
��8JUIPVU�QSPQFS�TJHOBHF�BOE�QPTUFE�PDDVQBODZ�SFRVJSFNFOUT� 
VTJOH�BO�BSFB�JO�B�TDIPPM�BT�B�TBGF�SPPN�DBO�DSFBUF�B�QPUFOUJBM�DPOGMJDU�SFHBSEJOH� 
UIF�BMMPXFE�OVNCFST�PG�QFSTPOT�JO�UIF�TBGF�SPPN��*G�CPUI�UIF�OPSNBM�BOE�TBGF�SPPN� 
NBYJNVN�PDDVQBODJFT�BSF�QPTUFE�BOE�UIF�TBGF�SPPN�PDDVQBODZ�JT�OPU�CBTFE�PO�B� 
NJOJNVN�MFTT�UIBO�UIF�SFDPNNFOEFE���GU��QFS�QFSTPO�UIF�TBGF�SPPN�EFTJHO�TIPVME� 
CF�BDDFQUBCMF�UP�UIF�CVJMEJOH�PGGJDJBM��5IF�*#$�BOE�UIF�NPEFM�CVJMEJOH�DPEFT�BMM�IBWF� 
QSPWJTJPOT�UIBU�BMMPX�PDDVQBODJFT�BT�DPODFOUSBUFE�BT���GU��QFS�QFSTPO�BOE�JO�TPNF� 
DBTFT���GU��QFS�QFSTPO� 

4FDUJPO�������SFDPNNFOEFE�B�NJOJNVN�PG����TRVBSF�GFFU�QFS�QFSTPO�GPS�IVSSJDBOF�DPNNVOJUZ� 
TBGF�SPPNT��5IJT�TRVBSF�GPPUBHF�SFRVJSFNFOU�JT�BO�JODSFBTF�PWFS�UIF�PSJHJOBM�'&."����� 
IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�DSJUFSJB�BT�B�SFTVMU�PG�EJTDVTTJPOT�BNPOH�UIF�1SPKFDU�5FBN� 
UIF�3FWJFX�$PNNJUUFF�UIF�*$$�����4UBOEBSE�$PNNJUUFF�BOE�EBUB�GSPN�UIF�VTF�PG�TIFMUFST� 
BGUFS�IVSSJDBOFT�JO������BOE������5IJT�JODSFBTF�CSJOHT�UIF�NJOJNVN�SFRVJSFNFOUT�JO�MJOF�XJUI� 
UIF�SFDPNNFOEBUJPOT�PG�"NFSJDBO�3FE�$SPTT�1VCMJDBUJPO�/P��������5IF�"3$�QVCMJDBUJPO� 
SFDPNNFOET�UIF�GPMMPXJOH�NJOJNVN�áPPS�BSFBT�	/PUF��UIF�"3$�TRVBSF�GPPUBHF�DSJUFSJB�BSF� 
CBTFE�PO�MPOH�UFSN�VTF�PG�UIF�TBGF�SPPN�<J�F��VTF�PG�UIF�TBGF�SPPN�CPUI�BT�B�SFGVHF�BSFB�EVSJOH� 
UIF�FWFOU�BOE�BT�B�SFDPWFSZ�DFOUFS�BGUFS�UIF�FWFOU>�BOE�BSF�QSFTFOUFE�IFSF�GPS�JOGPSNBUJPOBM� 
QVSQPTFT�POMZ
� 

O ���GU��QFS�QFSTPO�GPS�B�TIPSU�UFSN�TUBZ�	J�F��B�GFX�IPVST�UP�B�GFX�EBZT
 

O ���GU��QFS�QFSTPO�GPS�B�MPOH�UFSN�TUBZ�	J�F��B�EBZ�UP�XFFLT
 

"T�XJUI�UIF�UPSOBEP�DPNNVOJUZ�TBGF�SPPN�DPOáJDUT�NBZ�BSJTF�CFUXFFO�UIF�DPEF�TQFDJàFE� 
PDDVQBODZ�DMBTTJàDBUJPOT�GPS�OPSNBM�VTF�BOE�UIF�PDDVQBODZ�OFFEFE�GPS�TIFMUFSJOH�GPS�IVSSJDBOF� 
DPNNVOJUZ�TBGF�SPPNT��#FMPX�JT�BO�FYBNQMF�GPS�B�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN��JO�UIJT� 
FYBNQMF�UIF�PDDVQBODZ�DPOáJDU�DBO�EJSFDUMZ�BGGFDU�FHSFTT�SFRVJSFNFOUT�GPS�UIF�TBGF�SPPN�TFU� 
GPSUI�JO�UIF�CVJMEJOH�DPEF�� 

"DDPSEJOH�UP�UIF�*#$�GPS�B������GU��QSPQPTFE�TBGF�SPPN�UIF�OPSNBM�PDDVQBODZ�MPBE�JT� 
��������������QFPQMF�XIJMF�UIF�TBGF�SPPN�PDDVQBODZ�MPBE�JT���������������QFPQMF�� 
'PS�CPUI�FEVDBUJPOBM�BOE�TBGF�SPPN�VTFT�UIF�*#$�SFRVJSFT������JODI�PG�FHSFTT�QFS�QFSTPO� 
GPS�CVJMEJOHT�OPU�FRVJQQFE�XJUI�B�TQSJOLMFS�TZTUFN��'PS�OPSNBM� FEVDBUJPOBM
�VTF�UIJT� 
DBMDVMBUFT�UP����JODIFT�PG�SFRVJSFE�FHSFTT�BOE�CFDBVTF�PG�DPEF�B�NJOJNVN�PG�UXP�EPPST� 
FYJUT
��5IFSFGPSF�UXP����JODI�EPPST�	���JODI�UPUBM�OFU�FHSFTT �TIPVME�CF�QSPWJEFE��'PS� 
TBGF�SPPN�VTF�UIF�SFRVJSFNFOU�JT�GPS�����JODIFT�BOE�B�NJOJNVN�PG�UISFF�EPPST�	FYJUT
�� 
5IFSFGPSF�UISFF����JODI�EPPST�	����JODI�UPUBM�OFU�FHSFTT
�TIPVME�CF�QSPWJEFE��"MUIPVHI� 
HVJEBODF�DPODFSOJOH�DPEF�DPNQMJBODF�JT�QSPWJEFE�JO�$IBQUFS���PG�UIJT�QVCMJDBUJPO�UIF� 
DPOGMJDUT�CFUXFFO�UIFTF�UXP�PDDVQBODZ�SFRVJSFNFOUT�GPS�FHSFTT�NVTU�CF�SFTPMWFE�XJUI� 
TUBUF�BOE�PS�MPDBM�PGGJDJBMT��'VUVSF�DPEF�SFRVJSFNFOUT�DPODFSOJOH�PDDVQBODJFT�BOE�FHSFTT� 
NBZ�BEESFTT�FYUSFNF�FWFOUT�BOE�UFNQPSBSZ�DJSDVNTUBODFT� 
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8.4.2 Tornado and Hurricane Residential 
Safe Room Square Footage Criteria 
0DDVQBODZ�SFDPNNFOEBUJPOT�GPS�UPSOBEP�BOE� 
IVSSJDBOF�SFTJEFOUJBM�TBGF�SPPN�EFTJHO�BSF�QSPWJEFE� 
JO�UIJT�TFDUJPO��4FDUJPO�������SFDPNNFOEFE�B� 
NJOJNVN�PG���TRVBSF�GFFU�QFS�QFSTPO�BOE���TRVBSF� 
GFFU�QFS�QFSTPO�GPS�UPSOBEP�BOE�IVSSJDBOF�SFTJEFOUJBM� 
TBGF�SPPNT�TFSWJDJOH�POF��BOE�UXP�GBNJMZ�EXFMMJOHT� 
SFTQFDUJWFMZ��4JNJMBSMZ�GPS�SFTJEFOUJBM�TBGF�SPPNT� 
TFSWJDJOH�NPSF�UIBO�POF��BOE�UXP�GBNJMZ�EXFMMJOHT�B� 
NJOJNVN�PG���TRVBSF�GFFU�QFS�QFSTPO�BOE����TRVBSF� 
GFFU�QFS�QFSTPO�GPS�UPSOBEP�BOE�IVSSJDBOF�TBGF�SPPNT� 
SFTQFDUJWFMZ�JT�SFDPNNFOEFE� 

5IFTF�SFDPNNFOEBUJPOT�QSPWJEF�GPS�B�NPSF�EFOTF� 
SFTJEFOUJBM�TBGF�SPPN�QPQVMBUJPO�UIBO�QSFWJPVTMZ� 
SFDPNNFOEFE�JO�UIF�àSTU�FEJUJPO�PG�'&."������ 
)PXFWFS�UIFTF�NPSF�EFOTF�PDDVQBODJFT�IBWF� 
CFFO�EFUFSNJOFE�UP�CF�BQQSPQSJBUF�GPS�UIF�TNBMMFS� 
QPQVMBUJPO�SFTJEFOUJBM�TBGF�SPPNT�XIFSF�UIF�NBYJNVN� 
PDDVQBODZ�JT����QFSTPOT� 

8.5 Distance and Travel Time 
5IF�TBGF�SPPN�EFTJHOFS�TIPVME�DPOTJEFS�UIF�UJNF�OFFEFE�GPS�BMM�PDDVQBOUT�PG�B�CVJMEJOH�PS�GBDJMJUZ� 
UP�SFBDI�UIF�TBGF�SPPN��5IF�/BUJPOBM�8FBUIFS�4FSWJDF�IBT�NBEF�HSFBU�TUSJEFT�JO�QSFEJDUJOH� 
UPSOBEPFT�BOE�IVSSJDBOFT�BOE�QSPWJEJOH�XBSOJOHT�UIBU�BMMPX�UJNF�UP�TFFL�TIFMUFS��'PS�UPSOBEPFT� 
UIF�UJNF�TQBO�JT�PGUFO�TIPSU�CFUXFFO�UIF�/84�XBSOJOH�BOE�UIF�POTFU�PG�UIF�UPSOBEP��3FGFS�UP� 
'&."�)B[BSE�.JUJHBUJPO�"TTJTUBODF�	)."
�TBGF�SPPN�QPMJDZ�GPS�HVJEBODF�PO�IPX�UP�BEESFTT�UIF� 
JTTVFT�PG�USBWFM�UJNF�BOE�EJTUBODF�PG�UIF�BU�SJTL�QPQVMBUJPO�UP�UIF�TBGF�SPPNT�GPS�UPSOBEP�IB[BSET�� 
'PS�IVSSJDBOF�TBGF�SPPNT�B�EJGGFSFOU�TFU�PG�DSJUFSJB�BQQMZ��0UIFS�IB[BSE�TQFDJàD�DPOTUSBJOUT�UIBU� 
NBZ�CF�HPWFSOFE�CZ�MPDBM�FNFSHFODZ�NBOBHFNFOU�PS�MBX�FOGPSDFNFOU�SFRVJSFNFOUT�NBOEBUPSZ� 
FWBDVBUJPOT�BOE�PUIFS�QMBOT�UIBU�BGGFDU�UIF�NPWFNFOU�PG�BU�SJTL�QPQVMBUJPOT�PVU�UIF�XBZ�PG� 
MBOEGBMMJOH�IVSSJDBOFT�TIPVME�CF�DPOTJEFSFE�GPS�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPNT��5P�PCUBJO�UIF� 
DVSSFOU�'&."�QPMJDZ�PO�TBGF�SPPNT�DPOUBDU�ZPVS�'&."�SFHJPOBM�PGàDF� 

5SBWFM�UJNF�NBZ�CF�FTQFDJBMMZ�JNQPSUBOU�XIFO�TBGF�SPPN�VTFST�IBWF�EJTBCJMJUJFT�UIBU�JNQBJS�UIFJS� 
NPCJMJUZ�BOE�NBZ�OFFE�BTTJTUBODF�GSPN�PUIFST�UP�SFBDI�UIF�TBGF�SPPN��*O�BEEJUJPO�XIFFMDIBJS� 
VTFST�NBZ�OFFE�B�QBSUJDVMBS�SPVUF�UIBU�BDDPNNPEBUFT�XIFFMDIBJST��5IF�EFTJHOFS�TIPVME� 
DPOTJEFS�UIFTF�GBDUPST�JO�PSEFS�UP�QSPWJEF�UIF�TIPSUFTU�QPTTJCMF�BDDFTT�UJNF�BOE�NPTU�BDDFTTJCMF� 
SPVUF�GPS�BMM�QPUFOUJBM�TBGF�SPPN�PDDVQBOUT� 

"DDFTT�JT�BO�JNQPSUBOU�FMFNFOU�PG�TBGF�SPPN�EFTJHO��*G�PCTUSVDUJPOT�FYJTU�BMPOH�UIF�USBWFM� 
SPVUF�PS�JG�UIF�TBGF�SPPN�JT�DMVUUFSFE�XJUI�OPO�FTTFOUJBM�FRVJQNFOU�BOE�TUPSBHF�JUFNT�BDDFTT� 

ICC-500
 
CROSS-REFERENCE
 

%FTJHO�DSJUFSJB�BOE�DPEF�DPNQMJBODF� 
SFRVJSFNFOUT�GPS�UIF�OVNCFS�PG�EPPST� 
FYJUT
�EPPS�PSJFOUBUJPO�BOE�TXJOH� 
BOE�EPPS�IBSEXBSF�BSF�BEESFTTFE� 
JO �  EFUB J M �  JO �  $IBQUFS �  ��  PG �  UIF��  
*$$�����BOE�BSF�DPSSFMBUFE�XJUI�UIF� 
FHSFTT�BOE�MJGF�TBGFUZ�SFRVJSFNFOUT� 
PG�UIF�*#$�*3$�BOE�/BUJPOBM�'JSF� 
1SPUFDUJPO�"TTPDJBUJPO�	/'1"
������ 
'VSUIFS�HVJEBODF�GPS�DPOTUSBJOUT� 
UIBU�BQQMZ�UP�WFSUJDBM�FHSFTT�JOUP� 
BOE�PVU�PG�TBGF�SPPNT�UIBU�SFRVJSF� 
UIF�VTF�PG�TUBJST�BOE�MBEEFST�IBT� 
BMTP�CFFO�QSPWJEFE�BOE�TIPVME�CF� 
FOGPSDFE�BT�BQQSPQSJBUF� 
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UP�UIF�TBGF�SPPN�XJMM�CF�JNQFEFE��*U�JT�FTTFOUJBM�UIBU�UIF�QBUI�SFNBJO�VOFODVNCFSFE�UP�BMMPX� 
PSEFSMZ�BDDFTT�UP�UIF�TBGF�SPPN��)JOEFSJOH�BDDFTT�JO�BOZ�XBZ�DBO�MFBE�UP�DIBPT�BOE�QBOJD��*O� 
BEEJUJPO�TJUJOH�GBDUPST�UIBU�BGGFDU�BDDFTT�TIPVME�CF�DPOTJEFSFE�	TFF�$IBQUFS��
��'PS�FYBNQMF� 
BU�B�DPNNVOJUZ�TBGF�SPPN�CVJMU�UP�TFSWF�B�SFTJEFOUJBM�OFJHICPSIPPE�QBSLJOH�BU�UIF�TJUF�NBZ� 
DPNQMJDBUF�BDDFTT�UP�UIF�TBGF�SPPN��BU�B�OPO�SFTJEFOUJBM�TBGF�SPPN�TVDI�BT�B�GBDJMJUZ�BU�B� 
NBOVGBDUVSJOH�QMBOU�NFDIBOJDBM�FRVJQNFOU�DPVME�JNQFEF�BDDFTT� 

6OTUBCMF�PS�QPPSMZ�TFDVSFE�TUSVDUVSBM�PS�FYUFSJPS�FOWFMPQF�FMFNFOUT�DPVME�QPUFOUJBMMZ�CMPDL� 
BDDFTT�JG�B�DPMMBQTF�PDDVST�UIBU�DSFBUFT�EFCSJT�QJMFT�BMPOH�UIF�BDDFTT�SPVUF�PS�BU�FOUSBODFT��"� 
MJLFMZ�TDFOBSJP�JT�BO�PWFSIFBE�DBOPQZ�PS�MBSHF�PWFSIBOH�UIBU�MBDLT�UIF�DBQBDJUZ�UP�XJUITUBOE� 
FYUSFNF�XJOE�GPSDFT�BOE�DPMMBQTFT�PWFS�UIF�FOUSBODFXBZ��1SJPS�UP�DPMMBQTF�UIFTF�FOUSBODFXBZT� 
BOE�DBOPQJFT�NBZ�SFEVDF�XJOE�QSFTTVSFT�BOE�QSPUFDU�PQFOJOHT�GSPN�XJOECPSOF�EFCSJT�JNQBDUT�� 
)PXFWFS�JG�UIFZ�BSF�OPU�EFTJHOFE�UP�XJUITUBOE�UIF�EFTJHO�XJOE�GPSDFT�BDUJOH�PO�UIF�CVJMEJOH� 
UIFZ�NBZ�CF�EBNBHFE�EVSJOH�B�XJOE�FWFOU�BOE�NBZ�QSFWFOU�BDDFTT�UP�BOE�FHSFTT�GSPN�UIF�TBGF� 
SPPN��*G�DBOPQJFT�BOE�PWFSIBOHT�BSF�OPU�EFTJHOFE�GPS�UIF�EFTJHO�XJOE�TQFFE�UIFZ�TIPVME�FJUIFS� 
CF�SFUSPàUUFE�BOE�SFJOGPSDFE�PS�CF�SFNPWFE� 

8.6 Americans with Disabilities Act (ADA) 
5IF�OFFET�PG�QFSTPOT�XJUI�EJTBCJMJUJFT�SFRVJSJOH�TBGF�SPPN�TQBDF�TIPVME�CF�DPOTJEFSFE��5IF� 
BQQSPQSJBUF�BDDFTT�GPS�QFSTPOT�XJUI�EJTBCJMJUJFT�TIPVME�CF�QSPWJEFE�JO�BDDPSEBODF�XJUI�BMM�GFEFSBM� 
TUBUF�BOE�MPDBM�"%"�SFRVJSFNFOUT�BOE�PSEJOBODFT��*G�UIF�NJOJNVN�SFRVJSFNFOUT�EJDUBUF�POMZ� 
POF�"%"�DPNQMJBOU�BDDFTT�QPJOU�GPS�UIF�TBGF�SPPN�UIF�EFTJHO�QSPGFTTJPOBM�TIPVME�DPOTJEFS� 
QSPWJEJOH�B�TFDPOE�"%"�DPNQMJBOU�BDDFTT�QPJOU�GPS�VTF�JO�UIF�FWFOU�UIBU�UIF�QSJNBSZ�BDDFTT�QPJOU� 
JT�CMPDLFE�PS�JOPQFSBCMF��"EEJUJPOBM�HVJEBODF�GPS�DPNQMJBODF�XJUI�UIF�"%"�DBO�CF�GPVOE�JO�NBOZ� 
QSJWBUFMZ�QSPEVDFE�QVCMJDBUJPOT� 

5IF�EFTJHO�QSPGFTTJPOBM�DBO�IFMQ�TBGF�SPPN�PQFSBUPST� 
VOEFSTUBOE�"%"�SFRVJSFNFOUT�BOE�BTTJTU�UIF�PXOFS� 
PQFSBUPS�PG�UIF�TBGF�SPPN�JO�UIF�EFWFMPQNFOU�PG� 
UIF�QMBO��"MM�TBGF�SPPNT�TIPVME�CF�NBOBHFE�XJUI� 
BO�PQFSBUJPOT�BOE�NBJOUFOBODF�QMBO��(VJEFMJOFT� 
GPS�UIF�EFWFMPQNFOU�PG�TBGF�SPPN�PQFSBUJPOT�QMBOT� 
BSF�QSPWJEFE�JO�$IBQUFS���GPS�DPNNVOJUZ�TBGF� 
SPPNT�JOUFOEFE�UP�TFSWF�SFTJEFOUJBM�BSFBT�BOE�GPS� 
OPO�SFTJEFOUJBM�DPNNVOJUZ�TBGF�SPPNT��%FWFMPQJOH� 
B�TPVOE�PQFSBUJPOT�QMBO�JT�FYUSFNFMZ�JNQPSUBOU� 
JG�DPNQMJBODF�XJUI�"%"�BU�UIF�TBGF�SPPN�TJUF� 
SFRVJSFT�UIF�VTF�PG�MJGUT�FMFWBUPST�SBNQT�PS�PUIFS� 
DPOTJEFSBUJPOT�GPS�TBGF�SPPNT�UIBU�BSF�OPU�EJSFDUMZ� 
BDDFTTJCMF�UP�OPO�BNCVMBUPSZ�QFSTPOT� 

NOTE 
'PS�NPSF�JOGPSNBUJPO�BCPVU�QSPWJEJOH� 
GPS�UIF�OFFET�PG�EJTBCMFE�QFSTPOT� 
EVSJOH�FNFSHFODJFT�SFGFS�UP�'&."�T� 
6OJUFE�4UBUFT�'JSF�"ENJOJTUSBUJPO� 
QVCMJDBUJPO�&NFSHFODZ�1SPDFEVSFT� 
GPS�&NQMPZFFT�XJUI�%JTBCJMJUJFT�JO� 
0GGJDF�0DDVQBODJFT�� 
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8.7 Special Needs 
5IF�VTF�PG�UIF�TBGF�SPPN�BMTP�OFFET�UP�CF�DPOTJEFSFE�JO�UIF�EFTJHO�PG�TQFDJBM�OFFET�GBDJMJUJFT�� 
5IF�EFTJHO�PG�TQFDJBM�OFFET�TBGF�SPPNT�JT�CFZPOE�UIF�TDPQF�PG�UIJT�QVCMJDBUJPO��IPXFWFS�JU� 
JT�JNQPSUBOU�GPS�UIF�EFTJHO�QSPGFTTJPOBM�UP�CF�BXBSF�PG�UIF�OFFE�PG�TQFDJàD�VTFST�GPS�XIPN�B� 
TBGF�SPPN�JT�PS�NBZ�CF�DPOTUSVDUFE��0DDVQBODZ�DMBTTJàDBUJPOT�MJGF�TBGFUZ�DPEFT�BOE�"%"� 
SFRVJSFNFOUT�NBZ�EJDUBUF�UIF�EFTJHO�PG�TVDI�FMFNFOUT�BT�EPPS�PQFOJOH�TJ[FT�BOE�OVNCFS� 
PG�EPPST�CVU�VTF�PG�UIF�TBGF�SPPN�CZ�IPTQJUBMT�OVSTJOH�IPNFT�BTTJTUFE�MJWJOH�GBDJMJUJFT�BOE� 
PUIFS�TQFDJBM�OFFET�HSPVQT�NBZ�BGGFDU�BDDFTT�SFRVJSFNFOUT�UP�UIF�TBGF�SPPN��'PS�FYBNQMF� 
TUSJDU�SFRVJSFNFOUT�BSF�PVUMJOFE�JO�UIF�*#$�BOE�UIF�NPEFM�DPEFT�SFHBSEJOH�UIF�QSPWJTJPO�PG� 
VOJOUFSSVQUJCMF�QPXFS�TVQQMJFT�GPS�MJGF�TVQQPSU�FRVJQNFOU�	F�H��PYZHFO
�GPS�QBUJFOUT�JO�IPTQJUBMT� 
BOE�PUIFS�IFBMUI�DBSF�GBDJMJUJFT� 

*O�BEEJUJPO�TUSJDU�SFRVJSFNFOUT�DPODFSOJOH�JTTVFT�TVDI�BT�FHSFTT�FNFSHFODZ�MJHIUJOH�BOE� 
EFUFDUJPO�BMBSN�DPNNVOJDBUJPO�TZTUFNT�BSF�QSFTFOUFE�JO�$IBQUFS����PG�UIF�*#$�BOE�JO�UIF� 
/'1"�-JGF�4BGFUZ�$PEF�	/'1"����������&EJUJPO�$IBQUFS���
�GPS�IFBMUI�DBSF�PDDVQBODJFT��5IF� 
FHSFTT�SFRVJSFNFOUT�GPS�FHSFTT�EJTUBODFT�EPPS�XJEUIT�BOE�MPDLJOH�EFWJDFT�PO�EPPST�GPS�IFBMUI� 
DBSF�PDDVQBODJFT�BSF�NPSF�SFTUSJDUJWF�UIBO�UIPTF�GPS�BO�BTTFNCMZ�PDDVQBODZ�DMBTTJàDBUJPO�JO� 
OPO�IFBMUI�DBSF�GBDJMJUJFT�CBTFE�PO�POF�PG�UIF�NPEFM�CVJMEJOH�DPEFT�GPS�OPO�IFBMUI�DBSF�GBDJMJUJFT�� 
"EEJUJPOBM�SFRVJSFNFOUT�BMTP�FYJTU�GPS�IFBMUI�DBSF�GBDJMJUJFT�UIBU�BEESFTT�BVUPNBUJD�àSF�EPPST� 
NBYJNVN�BMMPXBCMF�SPPN�TJ[FT�BOE�NBYJNVN�BMMPXBCMF�EJTUBODFT�UP�FHSFTT�QPJOUT��5IF� 
DPNCJOBUJPO�PG�BMM�UIFTF�SFRVJSFNFOUT�DPVME�MFBE�UP�UIF�DPOTUSVDUJPO�PG�NVMUJQMF�TNBMM�TBGF�SPPNT� 
JO�B�IFBMUI�DBSF�GBDJMJUZ�SBUIFS�UIBO�POF�MBSHF�TBGF�SPPN�� 

8.8 Lighting 
"�TUBOECZ�QPXFS�TPVSDF�GPS�MJHIUJOH�JT�FTTFOUJBM�EVSJOH�B�EJTBTUFS�CFDBVTF�UIF�NBJO�QPXFS� 
TPVSDF�JT�PGUFO�EJTSVQUFE��'PS�UIF�SFHVMBS�	J�F��OPO�TBGF�SPPN �VTF�PG�NVMUJ�VTF�TBGF�SPPNT� 
MJHIUJOH�JODMVEJOH�FNFSHFODZ�MJHIUJOH�GPS�BTTFNCMZ�PDDVQBODJFT�JT�SFRVJSFE�CZ�BMM�NPEFM�CVJMEJOH� 
DPEFT��&NFSHFODZ�MJHIUJOH�JT�SFDPNNFOEFE�GPS�DPNNVOJUZ�TBGF�SPPNT��/BUVSBM�MJHIUJOH�QSPWJEFE� 
CZ�XJOEPXT�BOE�EPPST�JT�PGUFO�B�MPDBM�EFTJHO�SFRVJSFNFOU�CVU�JT�OPU�SFRVJSFE�CZ�UIF�*#$�GPS� 
BTTFNCMZ�PDDVQBODJFT��"U�UIJT�UJNF�WFSZ�GFX�HMB[JOH�TZTUFNT�QSPQPTFE�UP�QSPWJEF�OBUVSBM� 
MJHIUJOH�GPS�TBGF�SPPNT�NFFU�UIF�NJTTJMF�JNQBDU�SFRVJSFNFOUT�QSFTFOUFE�JO�$IBQUFST���BOE��� 

8IFO�B�TUBOECZ�MJHIU�TZTUFN�JT�SFRVJSFE�UIF�MJHIUJOH�TZTUFN�TIPVME�QSPWJEF�BO�BWFSBHF�PG���GPPU� 
DBOEMF�PG�JMMVNJOBUJPO�JO�PDDVQJFE�TBGF�SPPN�BSFBT�PDDVQBOU�TVQQPSU�BSFBT�SFRVJSFE�DPSSJEPST� 
QBTTBHFXBZT�BOE�NFBOT�PG�FHSFTT��4UBOECZ�MJHIUJOH�TZTUFNT�BSF�SFDPNNFOEFE�BT�GPMMPXT� 

O	 5PSOBEP�DPNNVOJUZ�TBGF�SPPNT�TIPVME�CF�QSPWJEFE�XJUI�BO�FNFSHFODZ�MJHIUJOH�TZTUFN�� 

O	 )VSSJDBOF�DPNNVOJUZ�TBGF�SPPNT�XJUI�B�TBGF�SPPN�PDDVQBOU�MPBE�HSFBUFS�UIBO����TIPVME� 
CF�QSPWJEFE�XJUI�B�TUBOECZ�MJHIUJOH�TZTUFN�� 

O	 1FSTPOBM�VTF�áBTIMJHIUT�TIPVME�CF�QFSNJUUFE�BT�TBUJTGZJOH�UIF�FNFSHFODZ�MJHIUJOH�TZTUFN� 
DSJUFSJB�GPS�UPSOBEP�DPNNVOJUZ�TBGF�SPPNT�XJUI�BO�PDDVQBOU�MPBE�PG�MFTT�UIBO�PS�FRVBM�UP� 
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���XIFO�QSPWJEFE�BU�B�RVBOUJUZ�OPU�MFTT�UIBO�POF�áBTIMJHIU�QFS����PDDVQBOUT��1FSTPOBM� 
VTF�áBTIMJHIUT�TIPVME�CF�B�NJOJNVN�PG�UXP�i%u�DFMM�CBUUFSJFT�TJ[F�PS�FRVJWBMFOU�MJHIU� 
PVUQVU�BOE�SFBEJMZ�BDDFTTJCMF�GSPN�XJUIJO�UIF�PDDVQJFE�TBGF�SPPN�BSFBT�PS�JNNFEJBUFMZ� 
BEKBDFOU�PDDVQBOU�TVQQPSU�BSFBT� 

*O�BEEJUJPO�UP�UIF�BCPWF�DSJUFSJB�B�CBUUFSZ�QPXFSFE�TZTUFN�JT�SFDPNNFOEFE�BT�UIF�TUBOECZ� 
QPXFS�TPVSDF�CFDBVTF�JU�DBO�CF�MPDBUFE�BOE�GVMMZ�QSPUFDUFE�XJUIJO�UIF�TBGF�SPPN�BMUIPVHI�GPS� 
IVSSJDBOF�TBGF�SPPNT�B�NPSF�TJHOJàDBOU�TUBOECZ�QPXFS�TVQQMZ�NBZ�CF�OFDFTTBSZ��'MBTIMJHIUT� 
TUPSFE�JO�DBCJOFUT�BSF�VTFGVM�BT�TFDPOEBSZ�MJHIUJOH�QSPWJTJPOT�CVU�TIPVME�OPU�CF�VTFE�BT� 
UIF�QSJNBSZ�CBDLVQ�MJHIUJOH�TZTUFN�XJUI�UIF�FYDFQUJPO�PG�UPSOBEP�SFTJEFOUJBM�TBGF�SPPNT�BOE� 
DPNNVOJUZ�TBGF�SPPNT�XJUI�MFTT�UIBO����PDDVQBOUT�	TFF�*$$�����$IBQUFS��
��"�SFMJBCMF� 
MJHIUJOH�TZTUFN�XJMM�IFMQ�DBMN�TBGF�SPPN�PDDVQBOUT�EVSJOH�B�EJTBTUFS��'BJMJOH�UP�QSPWJEF�QSPQFS� 
JMMVNJOBUJPO�JO�B�TBGF�SPPN�NBZ�NBLF�JU�EJGàDVMU�GPS�UIF�PXOFST�PQFSBUPST�UP�NJOJNJ[F�UIF�BHJUBUJPO� 
BOE�TUSFTT�PG�UIF�TBGF�SPPN�PDDVQBOUT�EVSJOH�UIF�FWFOU��*G�UIF�CBDLVQ�QPXFS�TVQQMZ�GPS�UIF� 
MJHIUJOH�TZTUFN�JT�OPU�DPOUBJOFE�XJUIJO�UIF�TBGF�SPPN�JU�TIPVME�CF�QSPUFDUFE�XJUI�B�TUSVDUVSF� 
EFTJHOFE�UP�UIF�TBNF�DSJUFSJB�BT�UIF�TBGF�SPPN�JUTFMG� 

8.9 Emergency Provisions 
&NFSHFODZ�QSPWJTJPOT�XJMM�BMTP�WBSZ�GPS�EJGGFSFOU�XJOE�FWFOUT��*O�HFOFSBM�FNFSHFODZ�QSPWJTJPOT� 
XJMM�JODMVEF�GPPE�BOE�XBUFS�TBOJUBUJPO�NBOBHFNFOU�FNFSHFODZ�TVQQMJFT�BOE�DPNNVOJDBUJPOT� 
FRVJQNFOU��"�TVNNBSZ�PG�UIFTF�JTTVFT�JT�QSFTFOUFE�JO�UIF�GPMMPXJOH�TFDUJPOT� 

8.9.1 Food and Water 
'PS�UPSOBEP�TBGF�SPPNT�CFDBVTF�PG�UIF�TIPSU�EVSBUJPO�PG�PDDVQBODZ�TUPSFE�GPPE�JT�OPU�B�QSJNBSZ� 
DPODFSO��IPXFWFS�XBUFS�TIPVME�CF�QSPWJEFE��'PS�IVSSJDBOF�TBGF�SPPNT�QSPWJEJOH�BOE�TUPSJOH� 
GPPE�BOE�XBUFS�BSF�BO�JNQPSUBOU�DPODFSO��"T�OPUFE�QSFWJPVTMZ�UIF�EVSBUJPO�PG�PDDVQBODZ�JO�B� 
IVSSJDBOF�TBGF�SPPN�DPVME�CF�BT�MPOH�BT����IPVST�PS�NPSF��'PPE�BOE�XBUFS�XJMM�CF�OFFEFE�BOE� 
TUPSBHF�BSFBT�GPS�UIFN�TIPVME�CF�JODMVEFE�JO�UIF�EFTJHO�PG�UIF�TBGF�SPPN��5IFTF�JTTVFT�TIPVME� 
CF�BEESFTTFE�JO�UIF�PQFSBUJPOT�QMBO�GPS�UIF�TBGF�SPPN��'&."�BOE�"3$�QVCMJDBUJPOT�DPODFSOJOH� 
GPPE�BOE�XBUFS�TUPSBHF�JO�TBGF�SPPNT�NBZ�CF�GPVOE�BU�http://www.fema.gov BOE�� 
http://www.redcross.org� 

8.9.2 Sanitation Management 
"�NJOJNVN�PG�UXP�UPJMFUT�BSF�SFDPNNFOEFE�GPS�CPUI�UPSOBEP�BOE�IVSSJDBOF�DPNNVOJUZ�TBGF� 
SPPNT��"MUIPVHI�UIF�TIPSU�EVSBUJPO�PG�B�UPSOBEP�NJHIU�TVHHFTU�UIBU�UPJMFUT�BSF�OPU�FTTFOUJBM�GPS�B� 
UPSOBEP�TBGF�SPPN�UIF�TBGF�SPPN�PXOFS�PQFSBUPS�JT�BEWJTFE�UP�QSPWJEF�UXP�UPJMFUT�PS�BU�MFBTU�UXP� 
TFMG�DPOUBJOFE�DIFNJDBM�UZQF�SFDFQUBDMFT�UPJMFUT�	BOE�B�SPPN�PS�QSJWBUF�BSFB�XIFSF�UIFZ�NBZ� 
CF�VTFE
�GPS�TBGF�SPPN�PDDVQBOUT��.FFUJOH�UIJT�DSJUFSJPO�XJMM�QSPWJEF�TFQBSBUF�GBDJMJUJFT�GPS�NFO� 
BOE�XPNFO�CVU�JT�JO�FYDFTT�PG�UIF�*$$�����SFRVJSFNFOUT�XIJDI�POMZ�TQFDJGZ�POF�UPJMFU�XIFO� 
PDDVQBODZ�JT�MFTT�UIBO����QFSTPOT� 

���� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 

http://www.redcross.org�
http:GPPE�BOE�XBUFS�TUPSBHF�JO�TBGF�SPPNT�NBZ�CF�GPVOE�BU�http://www.fema.gov


 

SECOND EDITION	 8 HUMAN FACTORS CRITERIA 

*$$�����BMTP�SFRVJSFT�B�NJOJNVN�PG�UXP�UPJMFUT�GPS�DPNNVOJUZ�TBGF�SPPNT�UIBU�TFSWF�NPSF�UIBO� 
���PDDVQBOUT�CVU�BMMPXT�B�TJOHMF�UPJMFU�GPS�TNBMMFS�GBDJMJUJFT��-BSHFS�UPSOBEP�TBGF�SPPNT�XPVME� 
OFFE�UP�BEE�POMZ�POF�BEEJUJPOBM�UPJMFU�QFS�����PDDVQBOUT�XIJMF�UIF�IVSSJDBOF�TBGF�SPPNT�XPVME� 
OFFE�POF�BEEJUJPOBM�UPJMFU�QFS����PDDVQBOUT� 

"EEJUJPOBM�UPJMFUT�XJMM�CF�OFFEFE�CZ�UIF�PDDVQBOUT�PG�IVSSJDBOF�TBGF�SPPNT�CFDBVTF�PG�UIF�MPOH� 
EVSBUJPO�PG�IVSSJDBOFT��5IF�UPJMFUT�XJMM�OFFE�UP�GVODUJPO�XJUIPVU�QPXFS�XBUFS�TVQQMZ�BOE�QPTTJCMZ� 
XBTUF�EJTQPTBM��4BOJUBUJPO�GBDJMJUJFT�NBZ�CF�EBNBHFE�EVSJOH�B�IVSSJDBOF��UIFSFGPSF�EFTJHOFST� 
TIPVME�DPOTJEFS�TJUJOH�UIF�TBGF�SPPN�BCPWF�B�QVNQ�TUBUJPO�	JG�BQQSPQSJBUF�BU�B�TBGF�SPPN�TJUF
� 
XIJDI�XPVME�BMMPX�UIF�TZTUFN�UP�IBWF�TPNF�DBQBDJUZ�EVSJOH�UIF�FWFOU�� 

8.9.3 Emergency Supplies 
$PNNVOJUZ�TBGF�SPPNT�TIPVME�DPOUBJO�BU�B�NJOJNVN�UIF�GPMMPXJOH�TBGFUZ�FRVJQNFOU� 

O	 'MBTIMJHIUT�XJUI�DPOUJOVPVTMZ�DIBSHJOH�CBUUFSJFT�	POF�áBTIMJHIU�QFS����TBGF�SPPN�
 
PDDVQBOUT
 

O	 'JSF�FYUJOHVJTIFST�	OVNCFS�CBTFE�PO�PDDVQBODZ�UZQF
�BQQSPQSJBUF�GPS�VTF�JO�B�DMPTFE� 
FOWJSPONFOU�XJUI�IVNBO�PDDVQBODZ�TVSGBDF�NPVOUFE�PO�UIF�TBGF�SPPN�XBMM 

O	 'JSTU�BJE�LJUT�SBUFE�GPS�UIF�TBGF�SPPN�PDDVQBODZ 

O	 /0""�XFBUIFS�SBEJP�XJUI�DPOUJOVPVTMZ�DIBSHJOH�CBUUFSJFT 

O	 3BEJPT�XJUI�DPOUJOVPVTMZ�DIBSHJOH�CBUUFSJFT�GPS�SFDFJWJOH�DPNNFSDJBM�SBEJP�CSPBEDBTUT 

O	 "�TVQQMZ�PG�FYUSB�CBUUFSJFT�UP�PQFSBUF�SBEJPT�BOE�áBTIMJHIUT 

O	 "O�BVEJCMF�TPVOEJOH�EFWJDF�UIBU�DPOUJOVPVTMZ�DIBSHFT�PS�PQFSBUFT�XJUIPVU�B�QPXFS� 
TPVSDF�	F�H��DBOOFE�BJS�IPSO
�UP�TJHOBM�SFTDVF�XPSLFST�JG�TBGF�SPPN�FHSFTT�JT�CMPDLFE 

5IF�BCPWF�MJTU�TIPXT�B�OVNCFS�PG�JNQPSUBOU�JUFNT�UP�LFFQ�JO�B�TBGF�SPPN�GPS�UIF�TBGFUZ�BOE� 
XFMM�CFJOH�PG�UIF�PDDVQBOUT��5IF�MJTU�TIPVME�IPXFWFS�BMTP�CF�DSPTT�DIFDLFE�XJUI�UIF�MJTU�PG� 
JUFNT�TIPXO�JO�$BTF�4UVEZ�*�"UUBDINFOU����	$PNNVOJUZ�4BGF�3PPN�.BOBHFS�T�,JU
�DPOUBJOFE� 
JO�UIF�$PNNVOJUZ�4BGF�3PPN�4BNQMF�4UBOEBSE�0QFSBUJOH�1SPDFEVSFT�JO�"QQFOEJY�$�PG�UIJT� 
QVCMJDBUJPO�XIJDI�BMTP�JODMVEFT�LFZ�TVQQMJFT�UP�IBWF�SFBEZ�GPS�VTF�TVDI�BT�EFUBJMFE�àSTU�BJE� 
FRVJQNFOU�UPJMFUSJFT�BOE�PUIFS�CBTJD�TVQQMJFT� 

8.9.4 Communications Equipment 
"�NFBOT�PG�DPNNVOJDBUJPO�PUIFS�UIBO�B�MBOEMJOF�UFMFQIPOF�JT�SFDPNNFOEFE�GPS�BMM�TBGF�SPPNT�� 
#PUI�UPSOBEPFT�BOE�IVSSJDBOFT�BSF�MJLFMZ�UP�DBVTF�B�EJTSVQUJPO�JO�UFMFQIPOF�TFSWJDF��"U�MFBTU�POF� 
NFBOT�PG�CBDLVQ�DPNNVOJDBUJPO�TIPVME�CF�TUPSFE�JO�PS�CSPVHIU�UP�UIF�TBGF�SPPN��5IJT�DPVME�CF� 
B�IBOEIFME�BNBUFVS�	)".
�SBEJP�DFMMVMBS�UFMFQIPOF�DJUJ[FOT��CBOE�SBEJP�PS�FNFSHFODZ�SBEJPT� 
DBQBCMF�PG�SFBDIJOH�QPMJDF�àSF�PS�PUIFS�FNFSHFODZ�TFSWJDFT��*G�DFMMVMBS�UFMFQIPOFT�BSF�SFMJFE� 
VQPO�GPS�DPNNVOJDBUJPOT�UIF�PXOFST�PQFSBUPST�PG�UIF�TBGF�SPPN�TIPVME�JOTUBMM�B�TJHOBM�BNQMJàFS� 
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UP�TFOE�SFDFJWF�DFMMVMBS�TJHOBMT�GSPN�XJUIJO�UIF�TBGF�SPPN��*U�TIPVME�CF�OPUFE�UIBU�DFMMVMBS�TZTUFNT� 
NBZ�CF�DPNQMFUFMZ�TBUVSBUFE�JO�UIF�IPVST�JNNFEJBUFMZ�BGUFS�BO�FWFOU�JG�SFHVMBS�UFMFQIPOF�TFSWJDF� 
IBT�CFFO�JOUFSSVQUFE�� 

'JOBMMZ�UIF�TBGF�SPPN�TIPVME�DPOUBJO�FJUIFS�B�CBUUFSZ�QPXFSFE�SBEJP�USBOTNJUUFS�PS�B�TJHOBM� 
FNJUUJOH�EFWJDF�UIBU�DBO�CF�VTFE�UP�TJHOBM�UIF�MPDBUJPO�PG�UIF�TBGF�SPPN�UP�MPDBM�FNFSHFODZ� 
QFSTPOOFM�TIPVME�PDDVQBOUT�JO�UIF�TBGF�SPPN�CFDPNF�USBQQFE�CZ�EFCSJT�CMPDLJOH�UIF�BDDFTT� 
EPPS��5IF�TBGF�SPPN�PXOFS�PQFSBUPS�JT�BMTP�FODPVSBHFE�UP�JOGPSN�QPMJDF�àSF�BOE�SFTDVF� 
PSHBOJ[BUJPOT�PG�UIF�TBGF�SPPN�MPDBUJPO�CFGPSF�BO�FWFOU�PDDVST��5IFTF�SFDPNNFOEBUJPOT�BQQMZ�UP� 
CPUI�BCPWF�HSPVOE�BOE�JO�HSPVOE�TBGF�SPPNT� 

8.10 Standby Power 
4BGF�SPPNT�EFTJHOFE�GPS�UPSOBEPFT�BOE�IVSSJDBOFT�XJMM�IBWF�EJGGFSFOU�TUBOECZ�	FNFSHFODZ
� 
QPXFS�OFFET��5IFTF�OFFET�BSF�CBTFE�VQPO�UIF�MFOHUI�PG�UJNF�UIBU�QFPQMF�XJMM�TUBZ�JO�UIF�TBGF� 
SPPNT�	J�F��TIPSUFS�EVSBUJPO�GPS�UPSOBEPFT�BOE�MPOHFS�EVSBUJPO�GPS�IVSSJDBOFT
��*O�BEEJUJPO�UP� 
UIF�FTTFOUJBM�SFRVJSFNFOUT�UIBU�TIPVME�CF�QSPWJEFE�JO�UIF�EFTJHO�PG�UIF�TBGF�SPPN�DPNGPSU�BOE� 
DPOWFOJFODF�TIPVME�CF�BEESFTTFE�� 

'PS�UPSOBEP�TBGF�SPPNT�UIF�NPTU�DSJUJDBM�VTF�PG�TUBOECZ�QPXFS�JT�GPS�MJHIUJOH��&NFSHFODZ�QPXFS� 
NBZ�BMTP�CF�SFRVJSFE�JO�PSEFS�UP�NFFU�UIF�WFOUJMBUJPO�SFDPNNFOEBUJPOT�EFTDSJCFE�JO�4FDUJPO� 
�����5IF�VTFS�PG�UIF�TBGF�SPPN�TIPVME�TFU�UIJT�SFRVJSFNFOU�GPS�TQFDJBM�OFFET�GBDJMJUJFT�CVU�NPTU� 
UPSOBEP�DPNNVOJUZ�TBGF�SPPNT�XPVME�OPU�SFRVJSF�BEEJUJPOBM�FNFSHFODZ�QPXFS��5IF�*$$����� 
TUBOEBSE�SFRVJSFT�TUBOECZ�QPXFS�TZTUFNT�UP�CF�EFTJHOFE�UP�QSPWJEF�UIF�SFRVJSFE�PVUQVU�DBQBDJUZ� 
GPS�B�NJOJNVN�PG���IPVST�BOE�UP�TVQQPSU�UIF�NFDIBOJDBM�WFOUJMBUJPO�TZTUFN�XIFO�BQQMJDBCMF� 

'PS�IVSSJDBOF�DPNNVOJUZ�TBGF�SPPNT�TUBOECZ�PS�FNFSHFODZ�QPXFS�NBZ�CF�SFRVJSFE�GPS�CPUI� 
MJHIUJOH�BOE�WFOUJMBUJPO�CZ�UIF�MPDBM�CVJMEJOH�DPEF��5IJT�JT�QBSUJDVMBSMZ�JNQPSUBOU�GPS�TBGF�SPPNT� 
JO�IPTQJUBMT�BOE�PUIFS�TQFDJBM�OFFET�GBDJMJUJFT��5IFSFGPSF�B�CBDLVQ�HFOFSBUPS�JT�SFDPNNFOEFE�� 
"OZ�HFOFSBUPS�SFMJFE�PO�GPS�TUBOECZ�PS�FNFSHFODZ�QPXFS�TIPVME�CF�QSPUFDUFE�XJUI�BO�FODMPTVSF� 
EFTJHOFE�UP�UIF�TBNF�DSJUFSJB�BT�UIF�TBGF�SPPN��5IF�*$$�����SFRVJSFT�UIF�TUBOECZ�CBDLVQ� 
FMFDUSJDBM�TZTUFN�UP�IBWF�TVGàDJFOU�DBQBDJUZ�UP�QPXFS�BMM�UIF�SFRVJSFE�	DSJUJDBM�TVQQPSU
�TZTUFNT� 
BOE�DJSDVJUT�BU�UIF�TBNF�UJNF�DPOUJOVPVTMZ�GPS�B�NJOJNVN�QFSJPE�PG����IPVST� 
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9 Emergency Management  
 Considerations 
%JTBTUFS�QSFQBSFEOFTT�JT�DSVDJBM�UP�RVJDL�BOE�FGGFDUJWF�SFTQPOTFT�UP�FNFSHFODZ�TJUVBUJPOT�� 
1PUFOUJBM�PXOFST�BOE�NBOBHFST�PG�UPSOBEP�BOE�IVSSJDBOF�TIFMUFST�TIPVME�CF�SFBEZ�BOE�BCMF� 
UP�PQFO�B�TBGF�SPPN�GPS�JNNFEJBUF�VTF�JO�SFTQPOTF�UP�BO�FYUSFNF�XJOE�FWFOU��5IF�CFTU�XBZ� 
UP�BDDPNQMJTI�UIJT�JT�UP�DSFBUF�B�$PNNVOJUZ�4BGF�3PPN�1MBO�UBJMPSFE�UP�UIF�OFFET�PG�UIF� 
JOUFOEFE�VTFST�PG�UIF�GBDJMJUZ��5P�IFMQ�FNFSHFODZ�NBOBHFST�BOE�GBDJMJUZ�PXOFST�BOE�PQFSBUPST� 
QSFQBSF�$PNNVOJUZ�4BGF�3PPN�1MBOT�UIJT�DIBQUFS�QSFTFOUT�HVJEFMJOFT�GPS�UXP�UZQFT�PG�QMBOT�� 
B�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO�XJUI�BO�BDDPNQBOZJOH�$PNNVOJUZ�4BGF�3PPN� 
.BJOUFOBODF�1MBO�JO�4FDUJPOT�����BOE�����SFTQFDUJWFMZ�BOE�B�$PNNFSDJBM�PS�1VCMJD�#VJMEJOH� 
4BGF�3PPN�0QFSBUJPOT�1MBO�JO�4FDUJPO������ 

5ZQJDBMMZ�B�QMBO�JT�EFWFMPQFE�CZ�B�$PNNVOJUZ�4BGF�3PPN�1MBO�$PPSEJOBUPS�XIPTF�SFTQPOTJCJMJUZ� 
JT�UP�EFWFMPQ�PSHBOJ[F�BOE�DPPSEJOBUF�UIF�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO��5IF� 
GPMMPXJOH�HVJEFMJOFT�BSF�EFTJHOFE�UP�IFMQ�UIF�1MBO�$PPSEJOBUPS�PSHBOJ[F�UIF�QSPDFTT�PG�QMBO� 
EFWFMPQNFOU�XIJDI�TIPVME�PDDVS�XFMM�JO�BEWBODF�PG�BOZ�FNFSHFODZ�FWFOU��8IJMF�UIF�1MBO� 
$PPSEJOBUPS�QSJNBSJMZ�TFSWFT�B�QMBOOJOH�SPMF�IF�PS�TIF�NBZ�BMTP�IBWF�B�SPMF�EVSJOH�UIF�BDUJWBUJPO� 
BOE�PQFSBUJPO�PG�UIF�DPNNVOJUZ�TBGF�SPPN�EVSJOH�BO�BDUVBM�FNFSHFODZ��4QFDJàDBMMZ�UIF� 
$PNNVOJUZ�4BGF�3PPN�1MBO�$PPSEJOBUPS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH�� 

O� 1MBOOJOH�PSHBOJ[JOH�BOE�DPPSEJOBUJOH�UIF�EFWFMPQNFOU�BOE�NBJOUFOBODF�PG�UIF�
 
$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO
 

O� &OTVSJOH�UIBU�QFSTPOOFM�BSF�BTTJHOFE�SPMFT�UP�GBDJMJUBUF�BMM�BTQFDUT�PG�UIF�$PNNVOJUZ�4BGF� 
3PPN�0QFSBUJPOT�1MBO 

O� %FWFMPQJOH�FEVDBUJPO�BOE�USBJOJOH�QSPHSBNT�SFMBUJWF�UP�UIF�$PNNVOJUZ�4BGF�3PPN� 
0QFSBUJPOT�1MBO 

O� $PPSEJOBUJOH�QSBDUJDF�ESJMMT�BOE�FYFSDJTFT�UP�UFTU�UIF�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT� 
1MBO 

O� $POEVDUJOH�SFHVMBS�DPNNVOJUZ�NFFUJOHT�UP�EJTDVTT�FNFSHFODZ�QMBOOJOH 

O� 1SFQBSJOH�BOE�EJTUSJCVUJOH�OFXTMFUUFST�BT�OFFEFE 

O� %JTUSJCVUJOH�QIPOF�OVNCFST�PG�LFZ�QFSTPOOFM�UP�BQQSPQSJBUF�JOEJWJEVBMT�BOE�BHFODJFT 

O� &OTVSJOH�UIBU�UIF�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO�JT�QFSJPEJDBMMZ�SFWJFXFE�BOE� 
VQEBUFE�BT�OFDFTTBSZ 
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5IF�QMBOT�EFTDSJCFE�JO�UIJT�DIBQUFS�TIPVME�CF�DPOTJEFSFE�BT�CBTFMJOF�QMBOT�UIBU�QSFTFOU�UIF� 
NJOJNVN�JOGPSNBUJPO�UIBU�TIPVME�CF�DPOUBJOFE�JO�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBOT�� 
"�TBNQMF�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO�PVUMJOJOH�UIF�NBOZ�PG�UIF�SFDPNNFOEFE� 
QSPDFEVSFT�UIBU�TIPVME�CF�QBSU�PG�B�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO�JT�QSFTFOUFE�JO� 
"QQFOEJY�$��*O�BEEJUJPO�BO�BDUVBM�UPSOBEP�TBGF�SPPN�PQFSBUJPOT�QMBO�GSPN�B�'&."�TQPOTPSFE� 
TBGF�SPPN�QSPKFDU�IBT�CFFO�JODMVEFE�JO�"QQFOEJY�%��"MUIPVHI�UIF�QMBO�JO�"QQFOEJY�%�XBT� 
EFWFMPQFE�QSJPS�UP�UIJT�HVJEBODF�JU�JT�B�HPPE�FYBNQMF�PG�B�TBGF�SPPN�PQFSBUJPOT�QMBO�GPS�UPSOBEP� 
IB[BSET�BOE�JT�QSPWJEFE�GPS�JOGPSNBUJPOBM�QVSQPTFT��%FTJHOFST�BOE�PQFSBUPST�PG�TBGF�SPPNT� 
TIPVME�SFWJFX�UIFTF�EPDVNFOUT�UP�JNQSPWF�UIFJS�VOEFSTUBOEJOH�PG�IPX�UIF�TBGF�SPPN�XJMM�CF� 
SFMJFE�VQPO�EVSJOH�BO�FWFOU� 

9.1 Community Safe Room Operations Plan 
&BDI�DPNNVOJUZ�TBGF�SPPN�EFTJHOFE�BDDPSEJOH�UP�UIF�HVJEBODF�JO�UIJT�QVCMJDBUJPO�TIPVME�IBWF� 
B�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO��5IF�QMBO�TIPVME�EFTDSJCF�UIF�EJGGFSFODF�CFUXFFO� 
UPSOBEP�XBUDIFT�BOE�XBSOJOHT�BOE�IVSSJDBOF�XBUDIFT�BOE�XBSOJOHT�BOE�DMFBSMZ�EFàOF�UIF� 
BDUJPOT�UP�CF�UBLFO�GPS�FBDI�UZQF�PG�XFBUIFS�SFMBUFE�FNFSHFODZ��"�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFNFOU�5FBN�DPNQPTFE�PG�NFNCFST�DPNNJUUFE�UP�QFSGPSNJOH�WBSJPVT�EVUJFT�TIPVME�CF� 
EFTJHOBUFE��5IF�GPMMPXJOH�JT�B�MJTU�PG�BDUJPO�JUFNT�GPS�UIF�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO� 

O� 5IF�OBNFT�BOE�BMM�DPOUBDU�JOGPSNBUJPO�GPS�UIF�NBOBHFST�MFBEFST�EFUBJMFE�JO�4FDUJPOT� 
������UISPVHI�������TIPVME�CF�QSFTFOUFE�JO�UIF�CFHJOOJOH�PG�UIF�QMBO� 

O� "�UPSOBEP�PS�IVSSJDBOF�XBUDI�JT�JTTVFE�CZ�UIF�/BUJPOBM�8FBUIFS�4FSWJDF�	/84
�XIFO� 
B�UPSOBEP�PS�B�IVSSJDBOF�JT�QPTTJCMF�JO�B�HJWFO�BSFB��8IFO�B�XBUDI�JT�JTTVFE�UIF� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFNFOU�5FBN�TIPVME�CF�QMBDFE�PO�BMFSU��%FQFOEJOH� 
PO�UIF�UZQF�PG�UIF�TBGF�SPPN�BOE�UIF�JNQFOEJOH�FNFSHFODZ�UIF�UJNJOH�PG�UIF�XBUDI� 
BOOPVODFNFOU�BOE�UIF�BWBJMBCJMJUZ�PG�QFSTPOOFM�SFTQPOTJCMF�GPS�TBGF�SPPN�PQFSBUJPOT� 
UIF�QMBO�TIPVME�TQFDJGZ�UIF�UZQFT�PG�BDUJWJUJFT�UP�CF�QFSGPSNFE�GPS�FBDI�DPOUJOHFODZ��'PS� 
FYBNQMF�B�TUBOE�BMPOF�DPNNVOJUZ�TBGF�SPPN�JO�B�SFTJEFOUJBM�OFJHICPSIPPE�NBZ�OFFE�UP� 
CF�PQFOFE�BOE�QSFQBSFE�GPS�B�QPTTJCMF�FNFSHFODZ�BU�UIJT�FBSMZ�TUBHF� 

O� "�UPSOBEP�PS�IVSSJDBOF�XBSOJOH�JT�JTTVFE�XIFO�B�UPSOBEP�PS�IVSSJDBOF�IBT�CFFO�TJHIUFE� 
PS�JOEJDBUFE�CZ�XFBUIFS�SBEBS��8IFO�B�XBSOJOH�JT�JTTVFE�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFNFOU�5FBN�TIPVME�CF�BDUJWBUFE�BOE�TIPVME�CFHJO�QFSGPSNJOH�UIF�GPMMPXJOH�UBTLT� 

O� 4FOEJOH�UIF�XBSOJOH�TJHOBM�UP�UIF�DPNNVOJUZ�BMFSUJOH�UIFN�UP�HP�UP�UIF�DPNNVOJUZ� 
TBGF�SPPN 

O� &WBDVBUJOH�UIF�SFTJEFOUT�XIP�OFFE�BTTJTUBODF�UP�SFBDI�UIF�DPNNVOJUZ�TBGF�SPPN 

O� 5BLJOH�B�IFBE�DPVOU�JO�UIF�DPNNVOJUZ�TBGF�SPPN 

O� 4FDVSJOH�UIF�DPNNVOJUZ�TBGF�SPPN 

O� /PUJGZJOH�BOE�NBJOUBJOJOH�DPOUBDU�XJUI�UIF�MPDBM�&NFSHFODZ�0QFSBUJPOT�$FOUFS�	&0$
 

O� .POJUPSJOH�UIF�TUPSN�GSPN�XJUIJO�UIF�DPNNVOJUZ�TBGF�SPPN 
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O� "GUFS�UIF�TUPSN�JT�PWFS�EFUFSNJOJOH�XIFO�DPOEJUJPOT�XBSSBOU�BMMPXJOH�DPNNVOJUZ�TBGF� 
SPPN�PDDVQBOUT�UP�MFBWF�BOE�SFUVSO�UP�UIFJS�IPNFT 

O� "GUFS�UIF�TUPSN�JT�PWFS�DMFBOJOH�UIF�DPNNVOJUZ�TBGF�SPPN�BOE�SFTUPDLJOH�FNFSHFODZ� 
TVQQMJFT 

"�NFNCFS�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFNFOU�5FBN�DBO�UBLF�PO�NVMUJQMF�BTTJHONFOUT� 
PS�SPMFT�BT�MPOH�BT�BMM�BTTJHOFE�UBTLT�DBO�CF�QFSGPSNFE�FGGFDUJWFMZ�CZ�UIF�UFBN�NFNCFS�CFGPSF� 
BOE�EVSJOH�BO�FYUSFNF�XJOE�FWFOU��3FBEJOFTT�BOE�BWBJMBCJMJUZ�PG�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFNFOU�5FBN�JT�PG�TQFDJBM�JNQPSUBODF�GPS�TUBOE�BMPOF�DPNNVOJUZ�TBGF�SPPNT�JO�SFTJEFOUJBM� 
OFJHICPSIPPET�BOE�UIF�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO�TIPVME�TQFDJGZ�UIF�EVUJFT�BOE� 
SFTQPOTJCJMJUJFT�PG�UIF�UFBN�GPS�FBDI�UZQF�PG�FNFSHFODZ� 

5IF�GPMMPXJOH�UFBN�NFNCFST�XPVME�CF�SFTQPOTJCMF�GPS�PWFSTFFJOH�UIF�JNQMFNFOUBUJPO�PG�UIF� 
$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO� 

O� $PNNVOJUZ�4BGF�3PPN�.BOBHFS 

O� #VJMEJOH�.BOBHFS�	GPS�TBGF�SPPNT�JO�QVCMJD�PS�DPNNFSDJBM�GBDJMJUJFT
 

O� 4IJGU�4VQFSWJTPS 

O� 3FHJTUSBUJPO�6OJU�-FBEFS 

O� )FBMUI�4FSWJDFT�6OJU�-FBEFS 

O� $PNNVOJDBUJPOT�6OJU�-FBEFS 

O� 'PPE�6OJU�-FBEFS 

'VMM�DPOUBDU�JOGPSNBUJPO�	J�F��IPNF�BOE�XPSL�UFMFQIPOF�DFMM�QIPOF�BOE�QBHFS�OVNCFST
�TIPVME� 
CF�QSPWJEFE�GPS�BMM�UFBN�NFNCFST�BOE�UIFJS�EFTJHOBUFE�CBDLVQT��5IF�SFTQPOTJCJMJUJFT�PG�FBDI� 
PG�UIFTF�UFBN�NFNCFST�BSF�EFUBJMFE�JO�4FDUJPOT�������UISPVHI��������"QQFOEJY�$�QSPWJEFT�BO� 
FYBNQMF�PG�B�$PNNVOJUZ�4BGF�3PPN�4UBOEBSE�0QFSBUJOH�1SPDFEVSF�	 401
��"QQFOEJY�$�BMTP� 
JODMVEFT�B�TVHHFTUFE�MJTU�PG�FRVJQNFOU�BOE�TVQQMJFT�GPS�DPNNVOJUZ�TBGF�SPPNT�JO�"UUBDINFOU������ 

9.1.1 Community Safe Room Manager 
5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�QSPWJEFT�PWFSBMM�TVQFSWJTJPO�BOE�NBOBHFNFOU�PG�UIF� 
DPNNVOJUZ�TBGF�SPPN�T�PQFSBUJPOT�CPUI�EVSJOH�JUT�BDUJWBUJPO�BOE�JO�CFUXFFO�UIF�FNFSHFODZ� 
FWFOUT��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�FOTVSFT�UIBU�UIF�OFFET�PG�UIF�DPNNVOJUZ�TBGF� 
SPPN�PDDVQBOUT�BSF�CFJOH�NFU��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�T�SFTQPOTJCJMJUJFT�JODMVEF� 
UIF�GPMMPXJOH��� 

O� &TUBCMJTIJOH�DPOUBDU�XJUI�UIF�MPDBM�&0$�BOE�UIF�GBDJMJUZ�T�SFQSFTFOUBUJWF	T
 

O� $POEVDUJOH�B�QSF�FWFOU�TBGF�SPPN�XBMLUISPVHI 

O� &OTVSJOH�UIBU�BEFRVBUF�QFSTPOOFM�BSF�JO�QMBDF�BOE�BQQSPQSJBUFMZ�BTTJHOFE�UP�NBOBHF� 
BOE�PQFSBUF�UIF�DPNNVOJUZ�TBGF�SPPN� 
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O� &OTVSJOH�UIBU�BMM�BTQFDUT�PG�UIF�$PNNVOJUZ�4BGF�3PPN�401�BSF�JNQMFNFOUFE 

O� &OTVSJOH�UIBU�UIF�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�SFDFJWF�BDDVSBUF�BOE�VQEBUFE�
 
JOGPSNBUJPO
 

O� &OTVSJOH�UIBU�IFBMUI�BOE�TBGFUZ�TUBOEBSET�BSF�NFU 

O� $PPSEJOBUJOH�UIF�DMPTVSF�PG�UIF�DPNNVOJUZ�TBGF�SPPN 

9.1.2 Building Manager 
5IF�#VJMEJOH�.BOBHFS�TFSWFT�BT�UIF�CVJMEJOH�PXOFS�T�SFQSFTFOUBUJWF�	J�F��GBDJMJUZ�PXOFS�TDIPPM� 
QSJODJQBM�FUD�
�BOE�QSPWJEFT�TFDVSJUZ�NBJOUFOBODF�IPVTFLFFQJOH�BOE�MPHJTUJDBM�TVQQPSU� 
GPS�TIFMUFSJOH�SFTQPOTJCJMJUJFT�XJUIJO�UIF�GBDJMJUZ��5IF�#VJMEJOH�.BOBHFS�JT�SFTQPOTJCMF�GPS�UIF� 
PWFSBMM�CVJMEJOH�GBDJMJUZ�PQFSBUJPOT�BOE�XPSLT�DMPTFMZ�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 
XIP�FOTVSFT�UIBU�UIF�OFFET�PG�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�BSF�CFJOH�NFU��5IF�#VJMEJOH� 
.BOBHFS�T�SFTQPOTJCJMJUJFT�JODMVEF� 

O� &TUBCMJTIJOH�DPOUBDU�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�BDUJWBUJOH�UIF�GBDJMJUZ� 
XIFO�SFBEZ 

O� $POEVDUJOH�B�QSF�PDDVQBODZ�JOTQFDUJPO�JO�DPMMBCPSBUJPO�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFS 

O� 4VSWFZJOH�BOE�MBZJOH�PVU�UIF�TQBDF�QMBO�GPS�UIF�PDDVQBOUT�BOE�UIF�'PPE�6OJU�JO�
 
DPMMBCPSBUJPO�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�'PPE�6OJU�-FBEFS
 

O� "TTJHOJOH�BQQSPQSJBUF�TUBGG�UP�JNQMFNFOU�UIF�FYUSFNF�XJOE�QSPUPDPM�BOE�FOTVSF�UIF� 
JOUFHSJUZ�PG�UIF�GBDJMJUZ��NBLJOH�SFHVMBS�SPVOET�PG�UIF�JOUFSJPS�BOE�FYUFSJPS�QPSUJPOT�PG�UIF� 
CVJMEJOH�PO�B�SFHVMBS�CBTJT�XFBUIFS�QFSNJUUJOH� 

O� 6OEFSTUBOEJOH�UIF�PQFSBUJPO�PG�BMM�GBDJMJUZ�FRVJQNFOU�	JODMVEJOH�DPNNVOJDBUJPOT�MJHIUJOH� 
BOE�TBGFUZ�FRVJQNFOU�BOE�DMPTVSFT�GPS�CVJMEJOH�PQFOJOHT
 

O� 3PVUJOFMZ�JOTQFDUJOH�UIF�TBGFUZ�BOE�TBOJUBUJPO�PG�UIF�GBDJMJUZ�JODMVEJOH�UIF�LJUDIFO� 
PDDVQBOU�BSFBT�CBUISPPNT�FYUFSJPS�BOE�SFHJTUSBUJPO�BSFB�BOE�FOTVSJOH�UIBU�IFBMUI� 
TUBOEBSET�BOE�PDDVQBOUT��OFFET�BSF�CFJOH�NFU 

O� $PNQMFUJOH�BO�JOWFOUPSZ�PG�BMM�TVQQMJFT�PXOFE�CZ�UIF�GBDJMJUZ�UIBU�XFSF�VTFE�JO�UIF�
 
DPNNVOJUZ�TBGF�SPPN�
 

9.1.3 Shift Supervisor 
5IF�4IJGU�4VQFSWJTPST�BSF�SFTQPOTJCMF�GPS�UIF�PQFSBUJPOBM�FMFNFOUT�PG�UIF�DPNNVOJUZ�TBGF� 
SPPN�EVSJOH�UIFJS�TIJGU�JODMVEJOH�TUBGàOH�PSEFSJOH�GPPE�TOBDLT�XBUFS�BOE�TVQQMJFT�NPOJUPSJOH� 
PDDVQBOUT�FUD��5IF�4IJGU�4VQFSWJTPS�SFQPSUT�EJSFDUMZ�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS��5IF� 
4IJGU�4VQFSWJTPS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH�� 
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O� 4VSWFZJOH�BOE�MBZJOH�PVU�UIF�TQBDF�QMBO�GPS�UIF�PDDVQBOUT 

O� 1PTUJOH�TJHOBHF�UISPVHIPVU�UIF�DPNNVOJUZ�TBGF�SPPN 

O� 3FDSVJUJOH�BOE�USBJOJOH�QFSTPOOFM�BOE�WPMVOUFFST 

O� "TTJTUJOH�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�LFFQJOH�PDDVQBOUT�JOGPSNFE 

O� .POJUPSJOH�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�UP�FOTVSF�UIFJS�OFFET�BSF�CFJOH�NFU 

O� $PPSEJOBUJOH�UIF�DPNQMFUJPO�PG�BO�JOWFOUPSZ�PG�BMM�TVQQMJFT 

O� 1FSGPSNJOH�EVUJFT�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�XIFO�IF�TIF�JT�PGG�TJUF�PS� 
VOBCMF�UP�DBSSZ�PVU�IJT�IFS�SFTQPOTJCJMJUJFT 

9.1.4 Registration Unit Leader 
5IF�3FHJTUSBUJPO�6OJU�-FBEFS�BOE�IJT�IFS�TUBGG�FOTVSF�UIBU�QFSTPOT�FOUFSJOH�BOE�MFBWJOH�UIF� 
DPNNVOJUZ�TBGF�SPPN�HP�UISPVHI�UIF�SFHJTUSBUJPO�QSPDFTT�TP�UIBU�UIFSF�JT�BO�BDDVSBUF�USBDLJOH� 
NFDIBOJTN�GPS�BMM�PDDVQBOUT��*O�DBTFT�PG�FYUSFNF�VSHFODZ�UIF�SFHJTUSBUJPO�QSPDFTT�TIPVME�OPU� 
JNQFEF�UIF�PDDVQBOUT��BENJTTJPO�UP�UIF�TBGF�SPPN�BOE�NBZ�CF�DPOEVDUFE�BGUFS�UIF�TBGF�SPPN� 
IBT�CFFO�TFDVSFE��5IF�3FHJTUSBUJPO�6OJU�-FBEFS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH��� 

O� 4VSWFZJOH�BOE�MBZJOH�PVU�UIF�TQBDF�QMBO�GPS�UIF�3FHJTUSBUJPO�6OJU�OFBS�UIF�FOUSBODF�UP�UIF� 
DPNNVOJUZ�TBGF�SPPN 

O� 1PTUJOH�TJHOBHF�JO�TUSBUFHJD�BSFBT�UIBU�EJSFDUT�FWBDVFFT�UP�UIF�SFHJTUSBUJPO�BSFB�PG�UIF� 
DPNNVOJUZ�TBGF�SPPN 

O� 3FDSVJUJOH�BOE�USBJOJOH�QFSTPOOFM�BOE�WPMVOUFFST�FTQFDJBMMZ�NVMUJ�MJOHVBM�SFHJTUSBST 

O� "TTJTUJOH�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�LFFQJOH�PDDVQBOUT�JOGPSNFE 

O� 3FGFSSJOH�BQQSPQSJBUF�QFSTPOT�UP�UIF�)FBMUI�4FSWJDFT�6OJU�	F�H��JMM�PS�JOKVSFE�QFSTPOT�PS� 
UIPTF�PO�TQFDJBM�NFEJDBUJPOT�PS�EJFUT�FUD�
 

O� .BJOUBJOJOH�B�DPNNVOJUZ�TBGF�SPPN�DFOTVT�BOE�SFQPSUJOH�JU�UP�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFS�BT�SFRVJSFE 

O� &OTVSJOH�UIBU�BMM�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�IBWF�CFFO�BDDPVOUFE�GPS�EVSJOH�DMPTVSF� 
QSPDFEVSFT 

9.1.5 Health Services Unit Leader 
5IF�)FBMUI�4FSWJDFT�6OJU�-FBEFS�FOTVSFT�UIF�QSPWJTJPO�PG�RVBMJUZ�IFBMUI�TFSWJDFT�BOE�UIBU� 
BQQMJDBCMF�QVCMJD�IFBMUI�TUBOEBSET�	TUBUF�DPVOUZ�PS�NVOJDJQBM �BSF�NFU��)FBMUI�4FSWJDFT�6OJU� 
QFSTPOOFM�TIPVME�CF�BQQSPQSJBUFMZ�DSFEFOUJBMFE�QFSTPOOFM�SFDSVJUFE�GSPN�MPDBM�IFBMUI�NFEJDBM� 
BOE�&NFSHFODZ�.BOBHFNFOU�4FSWJDF�	&.4
�BHFODJFT�	F�H��OVSTFT�QBSBNFEJDT�&NFSHFODZ� 
.FEJDBM�5FDIOJDJBOT�<&.5T>�FUD�
��5IF�)FBMUI�4FSWJDFT�6OJU�-FBEFS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF� 
GPMMPXJOH�� 
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O� %FUFSNJOJOH�UIF�OFFET�PG�UIF�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�BOE�BSSBOHJOH�UP�NFFU� 
UIPTF�OFFET�CZ�SFGFSSJOH�UIF�JMM�PS�JOKVSFE�UP�PUIFS�IFBMUI�DBSF�QSPWJEFST�BOE�USFBUJOH�NJOPS� 
JMMOFTTFT�PS�JOKVSJFT 

O� #FJOH�BWBJMBCMF�BU�UIF�SFHJTUSBUJPO�EFTL�UP�IFMQ�TDSFFO�BSSJWJOH�FWBDVFFT�GPS�
 
DPNNVOJDBCMF�EJTFBTFT�NBKPS�NFEJDBM�DPOEJUJPOT�FUD�
 

O� "SSBOHJOH�GPS�UIF�DBSF�PG�UIPTF�PDDVQBOUT�SFRVJSJOH�BTTJTUBODF�	F�H��JOGBOUT�FMEFSMZ� 
UIPTF�XJUI�EJTBCJMJUJFT
 

O� "SSBOHJOH�GPS�UIF�JOTQFDUJPO�PG�UIF�DPNNVOJUZ�TBGF�SPPN�GBDJMJUJFT�UP�FOTVSF�UIBU�BMM�IFBMUI� 
BOE�TBGFUZ�TUBOEBSET�BSF�NFU�JODMVEJOH�GPPE�IBOEMJOH�QSPDFEVSFT 

O� .BJOUBJOJOH�BQQSPQSJBUF�SFDPSET�BOE�FOTVSJOH�UIF�DPOàEFOUJBMJUZ�PG�BMM�NFEJDBM�JOGPSNBUJPO 

O� &OTVSJOH�UIBU�BMM�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�IBWF�CFFO�BDDPVOUFE�GPS�EVSJOH�DMPTVSF� 
QSPDFEVSFT�FTQFDJBMMZ�UIPTF�XJUI�BOZ�NFEJDBM�OFFET�	UP�UIF�FYUFOU�QPTTJCMF
�FOTVSJOH� 
DPOUJOVJUZ�PG�DBSF 

O� 5SBOTGFSSJOH�NFEJDBM�SFDPSET�UP�BQQSPQSJBUF�BVUIPSJUJFT�BT�OFFEFE 

9.1.6 Communications Unit Leader 
5IF�$PNNVOJDBUJPOT�6OJU�-FBEFS�JT�VTVBMMZ�B�GVMM�UJNF����IPVS�QPTJUJPO�SFRVJSFE�UP�QSPWJEF� 
DPNNVOJDBUJPOT�CFUXFFO�UIF�DPNNVOJUZ�TBGF�SPPN�UIF�&0$�BOE�PUIFS�DPNQPOFOUT�PG�UIF� 
EJTBTUFS�SFMJFG�PQFSBUJPO�XIFO�UFMFQIPOFT�BSF�PVU�PG�PSEFS�PS�BOUJDJQBUFE�UP�CF�PVU�PG�PSEFS��*U�JT� 
SFDPNNFOEFE�UIBU�MPDBM�BNBUFVS�SBEJP�PQFSBUPST�	)".
�BOE�PS�3BEJP�"NBUFVS�$JWJM�&NFSHFODZ� 
4FSWJDF�	3"$&4
�NFNCFST�CF�SFDSVJUFE�UP�GVMàMM�UIJT�GVODUJPO��5IF�$PNNVOJDBUJPOT�6OJU�-FBEFS�T� 
SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH��� 

O� &TUBCMJTIJOH�DPOUBDU�XJUI�GBDJMJUZ�SFQSFTFOUBUJWFT�BOE�PS�#VJMEJOH�.BOBHFS�UP�EFUFSNJOF� 
UIF�BQQSPQSJBUF�MPDBUJPO�GPS�SBEJP�BOE�DPNNVOJDBUJPOT�FRVJQNFOU 

O� %FUFSNJOJOH�JO�DPMMBCPSBUJPO�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�XIJDI�QFPQMF� 
IBWF�UIF�BVUIPSJUZ�UP�USBOTNJU�NFTTBHFT� 

O� &TUBCMJTIJOH�JOJUJBM�	QSF�FWFOU
�DPOUBDU�XJUI�UIF�MPDBM�&0$�BOE�PUIFS�DPNQPOFOUT�PG�UIF� 
EJTBTUFS�SFMJFG�PQFSBUJPO 

O� &TUBCMJTIJOH�BOE�NBJOUBJOJOH�B�DPNNVOJDBUJPOT�MPH 

O� "SSBOHJOH�GPS�UIF�SFUVSO�PG�BOZ�FRVJQNFOU�PODF�UIF�DPNNVOJUZ�TBGF�SPPN�JT�DMPTFE�PS�� 
DPNNVOJDBUJPOT�BSF�SFTUPSFE�UP�OPSNBM� 

9.1.7 Food Unit Leader 
5IF�GFFEJOH�SFTQPOTJCJMJUJFT�JO�B�DPNNVOJUZ�TBGF�SPPN�JODMVEF�TVQFSWJTJOH�PO�TJUF�GPPE� 
QSFQBSBUJPO�BOE�TFSWJDF�GPS�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�BOE�TUBGG��5IF�'PPE�6OJU�-FBEFS� 
BEWJTFT�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�PG�TVQQMJFT�UIBU�BSF�OFFEFE�FOTVSFT�UIBU�TBGF�GPPE� 
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IBOEMJOH�QSPDFEVSFT�BSF�GPMMPXFE�BOE�TFFT�UIBU�NFOVT�BSF�QMBOOFE��5IF�'PPE�6OJU�-FBEFS�NBZ� 
QSFQBSF�BOE�NPOJUPS�UIF�GPPE�TFSWJDF�TUBGG�XPSL�TDIFEVMF�BOE�SFDPSE�UIF�IPVST�PG�QFSTPOOFM�BT� 
SFRVFTUFE��5IF�'PPE�6OJU�-FBEFS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH��� 

O� 4VSWFZJOH�BOE�MBZJOH�PVU�UIF�TQBDF�QMBO�GPS�UIF�'PPE�6OJU�	F�H��GPPE�QSFQBSBUJPO�GPPE� 
TUPSBHF�EJTQPTBM�BOE�EJOJOH�BSFBT
 

O� $PPSEJOBUJOH�NFBM�UJNFT�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS 

O� *EFOUJGZJOH�TVQQMZ�TPVSDFT�GPS�VUJMJUJFT�GPPE�XBUFS�BOE�TVQQMJFT 

O� $PNQMFUJOH�BO�JOWFOUPSZ�PG�GPPE�TVQQMJFT�PO�IBOE 

O� 0WFSTFFJOH�UIF�QSFQBSBUJPO�PG�NFBMT�XJUI�UIF�BTTJTUBODF�PG�PDDVQBOU�WPMVOUFFST 

O� 3FTUPDLJOH�GPPE�XBUFS�BOE�TVQQMJFT�BT�OFFEFE 

O� $MFBOJOH�GPPE�TFSWJDF�BOE�QSFQBSBUJPO�BSFBT�JODMVEJOH�B�àOBM�DMFBO�QSJPS�UP�DMPTVSF 

O� .BJOUBJOJOH�SFDPSET�GPS�EPDVNFOUBUJPO�QVSQPTFT 

9.1.8 Equipment and Supplies 
4BGF�SPPNT�EFTJHOFE�BOE�DPOTUSVDUFE�UP�UIF�DSJUFSJB�JO�UIJT�QVCMJDBUJPO�BSF�JOUFOEFE�UP�QSPWJEF� 
TBGF�SFGVHF�GSPN�BO�FYUSFNF�XJOE�FWFOU��5IFTF�TBGF�SPPNT�TFSWF�B�EJGGFSFOU�GVODUJPO�GSPN� 
TIFMUFST�EFTJHOFE�GPS�VTF�BT�MPOH�UFSN�SFDPWFSZ�TIFMUFST�BGUFS�BO�FWFOU��IPXFWFS�$PNNVOJUZ� 
4BGF�3PPN�.BOBHFST�NBZ�FMFDU�UP�QSPWJEF�TVQQMJFT�UIBU�JODSFBTF�UIF�DPNGPSU�MFWFM�XJUIJO�UIF� 
TIPSU�UFSN�TBGF�SPPNT��"QQFOEJY�$�"UUBDINFOU����MJTUT�TVHHFTUFE�FRVJQNFOU�BOE�TVQQMJFT�GPS� 
DPNNVOJUZ�TBGF�SPPNT� 

9.2 Community Safe Room Maintenance Plan 
&BDI�DPNNVOJUZ�TBGF�SPPN�TIPVME�IBWF�B�NBJOUFOBODF�QMBO�UIBU�JODMVEFT�UIF�GPMMPXJOH� 

O� "O�JOWFOUPSZ�DIFDLMJTU�PG�UIF�FNFSHFODZ�TVQQMJFT�	TFF�"QQFOEJY�$�"UUBDINFOU���
 

O� *OGPSNBUJPO�DPODFSOJOH�UIF�BWBJMBCJMJUZ�PG�FNFSHFODZ�HFOFSBUPST�UP�CF�VTFE�UP�QSPWJEF� 
QPXFS�GPS�MJHIUJOH�BOE�WFOUJMBUJPO 

O� "�TDIFEVMF�PG�SFHVMBS�NBJOUFOBODF�PG�UIF�TBGF�SPPN�UP�CF�QFSGPSNFE�CZ�B�EFTJHOBUFE� 
QBSUZ 

4VDI�QMBOT�XJMM�IFMQ�UP�FOTVSF�UIBU�UIF�DPNNVOJUZ�TBGF�SPPN�FRVJQNFOU�BOE�TVQQMJFT�BSF�GVMMZ� 
GVODUJPOBM�EVSJOH�BOE�BGUFS�UPSOBEPFT�BOE�IVSSJDBOFT��5IF�$PNNVOJUZ�4BGF�3PPN�.BJOUFOBODF� 
1MBO�TIPVME�CF�JODMVEFE�BT�QBSU�PG�B�$PNNVOJUZ�$PNNFSDJBM�PS�PUIFS�4BGF�3PPN�0QFSBUJPOT� 
1MBO� 
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9.3 Commercial or Public Building Safe Room Operations Plan 
"�TBGF�SPPN�EFTJHOFE�UP�UIF�DSJUFSJB�PG�UIJT�NBOVBM�NBZ�CF�VTFE�CZ�B�HSPVQ�PUIFS�UIBO�B� 
SFTJEFOUJBM�DPNNVOJUZ�	F�H��UIF�TBGF�SPPN�NBZ�IBWF�CFFO�QSPWJEFE�CZ�B�DPNNFSDJBM�CVTJOFTT� 
GPS�JUT�XPSLFST�PS�CZ�B�TDIPPM�GPS�JUT�TUVEFOUT
��(VJEBODF�GPS�QSFQBSJOH�B�$PNNFSDJBM�PS�1VCMJD� 
#VJMEJOH�4BGF�3PPN�0QFSBUJPOT�1MBO�JT�QSFTFOUFE�JO�UIJT�TFDUJPO��1MFBTF�OPUF�UIBU�BMUIPVHI� 
UIF�TBNQMF�PQFSBUJOH�QSPDFEVSFT�PVUMJOFE�JO�"QQFOEJY�$�BSF�NPSF�UBJMPSFE�UP�SFTJEFOUJBM�TBGF� 
SPPNT�UIFSF�BSF�NBOZ�FMFNFOUT�XJUIJO�UIF�TBNQMF�QSPDFEVSFT�UIBU�BSF�BQQMJDBCMF�UP�QSFQBSJOH�B� 
$PNNFSDJBM�PS�1VCMJD�#VJMEJOH�4BGF�3PPN�0QFSBUJPOT�1MBO� 

9.3.1 Emergency Assignments 
*U�JT�JNQPSUBOU�UP�IBWF�QFSTPOOFM�BTTJHOFE�UP�WBSJPVT�UBTLT�BOE�SFTQPOTJCJMJUJFT�GPS�FNFSHFODZ� 
TJUVBUJPOT�CFGPSF�UIFZ�PDDVS��"O�&NFSHFODZ�$PNNJUUFF�DPOTJTUJOH�PG�B�4JUF�&NFSHFODZ� 
$PPSEJOBUPS�B�4BGFUZ�.BOBHFS�BOE�BO�&NFSHFODZ�4FDVSJUZ�$PPSEJOBUPS�	BOE�CBDLVQT
�TIPVME� 
CF�GPSNFE�BOE�BEEJUJPOBM�QFSTPOOFM�TIPVME�CF�BTTJHOFE�UP�TFSWF�PO�UIF�DPNNJUUFF� 

5IF�4JUF�&NFSHFODZ�$PPSEJOBUPS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH� 

O� .BJOUBJOJOH�B�DVSSFOU�4BGF�3PPN�0QFSBUJPOT�1MBO 

O� 0WFSTFFJOH�UIF�BDUJWBUJPO�PG�UIF�4BGF�3PPN�0QFSBUJPOT�1MBO 

O� 1SPWJEJOH�TJHOBHF 

O� /PUJGZJOH�MPDBM�BVUIPSJUJFT 

O� *NQMFNFOUJOH�FNFSHFODZ�QSPDFEVSFT 

O� "T�OFDFTTBSZ�QSPWJEJOH�GPS�FNFSHFODZ�IPVTJOH�BOE�GFFEJOH�OFFET�PG�QFSTPOOFM�JTPMBUFE� 
BU�UIF�TJUF�CFDBVTF�PG�BO�FNFSHFODZ�TJUVBUJPO 

O� .BJOUBJOJOH�B�MPH�PG�FWFOUT 

5IF�4BGFUZ�.BOBHFS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH� 

O� &OTVSJOH�UIBU�BMM�QFSTPOOFM�BSF�UIPSPVHIMZ�GBNJMJBS�XJUI�UIF�4BGF�3PPN�0QFSBUJPOT�1MBO 

O� $POEVDUJOH�USBJOJOH�QSPHSBNT�UIBU�BU�B�NJOJNVN�JODMVEF�UIF�GPMMPXJOH� 

O� 5IF�WBSJPVT�XBSOJOH�TJHOBMT�VTFE�XIBU�UIFZ�NFBO�BOE�XIBU�SFTQPOTFT�BSF�SFRVJSFE 

O� 8IBU�UP�EP�JO�BO�FNFSHFODZ�	F�H��XIFSF�UP�SFQPSU
 

O� 5IF�JEFOUJàDBUJPO�MPDBUJPO�BOE�VTF�PG�DPNNPO�FNFSHFODZ�FRVJQNFOU�	F�H��àSF� 
FYUJOHVJTIFST
 

O� 4IVUEPXO�BOE�TUBSUVQ�QSPDFEVSFT 

O� &WBDVBUJPO�BOE�TIFMUFSJOH�QSPDFEVSFT�	F�H��SPVUFT�MPDBUJPOT�PG�TBGF�BSFBT
 

O� $POEVDUJOH�ESJMMT�BOE�FYFSDJTFT�	BU�B�NJOJNVN�UXJDF�BOOVBMMZ
 �UP�FWBMVBUF�UIF�4BGF� 
3PPN�0QFSBUJPOT�1MBO�BOE�UP�UFTU�UIF�FGGFDUJWFOFTT�PG�UIF�FNFSHFODZ�QSPDFEVSFT 
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O� &OTVSJOH�UIBU�FNQMPZFFT�XJUI�TQFDJBM�OFFET�IBWF�CFFO�DPOTVMUFE�BCPVU�UIFJS�TQFDJàD� 
EJTBCJMJUJFT�BOE�UIFO�EFUFSNJOJOH�IPX�CFTU�UP�QSPWJEF�UIFN�XJUI�BTTJTUBODF�EVSJOH� 
BO�FNFSHFODZ�	'&."�T�6OJUFE�4UBUFT�'JSF�"ENJOJTUSBUJPO�T�QVCMJDBUJPO�&NFSHFODZ� 
1SPDFEVSFT�GPS�&NQMPZFFT�XJUI�%JTBCJMJUJFT�JO�0GGJDF�0DDVQBODJFT�JT�BO�FYDFMMFOU�TPVSDF�PG� 
JOGPSNBUJPO�PO�UIJT�UPQJD�
 

O� $POEVDUJOH�BO�FWBMVBUJPO�BGUFS�B�ESJMM�FYFSDJTF�PS�BDUVBM�PDDVSSFODF�PG�BO�FNFSHFODZ� 
TJUVBUJPO�JO�PSEFS�UP�EFUFSNJOF�UIF�BEFRVBDZ�BOE�FGGFDUJWFOFTT�PG�UIF�$PNNVOJUZ�4BGF� 
3PPN�0QFSBUJPOT�1MBO�BOE�UIF�BQQSPQSJBUFOFTT�PG�UIF�SFTQPOTF�CZ�UIF�TJUF�FNFSHFODZ� 
QFSTPOOFM 

5IF�&NFSHFODZ�4FDVSJUZ�$PPSEJOBUPS�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH� 

O� 0QFOJOH�UIF�TBGF�SPPN�GPS�PDDVQBODZ 

O� $POUSPMMJOH�UIF�NPWFNFOU�PG�QFPQMF�BOE�WFIJDMFT�BU�UIF�TJUF�BOE�NBJOUBJOJOH�BDDFTT�MBOFT� 
GPS�FNFSHFODZ�WFIJDMFT�BOE�QFSTPOOFM
 

O� i-PDLJOH�EPXOu�UIF�DPNNVOJUZ�TBGF�SPPN
 

O� "TTJTUJOH�XJUI�UIF�DBSF�BOE�IBOEMJOH�PG�JOKVSFE�QFSTPOT
 

O� 1SFWFOUJOH�VOBVUIPSJ[FE�FOUSZ�JOUP�IB[BSEPVT�PS�TFDVSFE�BSFBT
 

O� "TTJTUJOH�XJUI�àSF�TVQQSFTTJPO�JG�OFDFTTBSZ
 

*O�BEEJUJPO�UIF�&NFSHFODZ�$PNNJUUFF�T�SFTQPOTJCJMJUJFT�JODMVEF�UIF�GPMMPXJOH� 

O� *OGPSNJOH�FNQMPZFFT�JO�UIFJS�BTTJHOFE�BSFBT�XIFO�UP�TIVU�EPXO�XPSL�PS�FRVJQNFOU�BOE� 
FWBDVBUF�UIF�BSFB 

O� "DDPVOUJOH�GPS�BMM�FNQMPZFFT�JO�UIFJS�BTTJHOFE�BSFBT 

O� 5VSOJOH�PGG�BMM�FRVJQNFOU 

9.3.2 Emergency Call List 
"�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO�GPS�B�DPNNFSDJBM�PS�QVCMJD�CVJMEJOH�TIPVME�JODMVEF�B� 
MJTU�PG�BMM�DVSSFOU�FNFSHFODZ�DPOUBDU�OVNCFST��"�DPQZ�PG�UIF�MJTU�TIPVME�CF�LFQU�JO�UIF�EFTJHOBUFE� 
DPNNVOJUZ�TBGF�SPPN�BSFB��5IF�GPMMPXJOH�JT�B�TVHHFTUFE�MJTU�PG�XIBU�BHFODJFT�OVNCFST�TIPVME� 
CF�JODMVEFE� 

O� 0GàDF�FNFSHFODZ�NBOBHFNFOU�DPOUBDUT�GPS�UIF�CVJMEJOH�
 

O� -PDBM�àSF�EFQBSUNFOU�	CPUI�FNFSHFODZ�BOE�OPO�FNFSHFODZ�OVNCFST
 

O� -PDBM�QPMJDF�EFQBSUNFOU�	CPUI�FNFSHFODZ�BOE�OPO�FNFSHFODZ�OVNCFST
 

O� -PDBM�BNCVMBODF
 

O� -PDBM�&0$
 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS ��� 



  

  

9 EMERGENCY MANAGEMENT CONSIDERATIONS SECOND EDITION 

O� -PDBM�FNFSHFODZ�VUJMJUJFT�	F�H��HBT�FMFDUSJD�XBUFS�UFMFQIPOF
 

O� &NFSHFODZ�DPOUSBDUPST�	F�H��FMFDUSJDBM�NFDIBOJDBM�QMVNCJOH�àSF�BMBSN�BOE�TQSJOLMFS� 
TFSWJDF�XJOEPX�SFQMBDFNFOU�UFNQPSBSZ�FNFSHFODZ�XJOEPXT�HFOFSBM�CVJMEJOH�SFQBJST
 

O� "OZ�SFHJPOBM�PGàDF�TFSWJDFT�QFSUJOFOU�UP�UIF�DPNQBOZ�PS�DPNQBOJFT�PDDVQZJOH�UIF� 
CVJMEJOH�	F�H��DBUBTUSPQIF�QSFQBSFEOFTT�VOJU�DPNQBOZ�DBST�DPNNVOJDBUJPOT�NBJM� 
DFOUFS�NBJOUFOBODF�SFDPSET�NBOBHFNFOU�QVSDIBTJOH�TVQQMZ�EBUB�QSPDFTTJOH
 

O� -PDBM�TFSWJDFT�	F�H��DMFBOJOH�HSPVOET�NBJOUFOBODF�XBTUF�EJTQPTBM�WFOEJOH�NBDIJOFT� 
TOPX�SFNPWBM�QPTU�PGàDF�QPTUBHF�FRVJQNFOU�DPQZ�NBDIJOF�SFQBJS�FMFWBUPS�NVTJD� 
TVQQMJFS
 

9.3.3 Tornado/Hurricane Procedures for Safety of Employees 
5IF�GPMMPXJOH�QSPDFEVSFT�TIPVME�CF�GPMMPXFE�JO�UIF�FWFOU�PG�B�UPSOBEP�PS�B�IVSSJDBOF� 

O� 5IF�QFSTPO�àSTU�BXBSF�PG�UIF�POTFU�PG�TFWFSF�XFBUIFS�TIPVME�OPUJGZ�UIF�TXJUDICPBSE� 
PQFSBUPS�PS�SFDFQUJPOJTU�PS�NBOBHFNFOU�JNNFEJBUFMZ� 

O� *G�UIF�TXJUDICPBSE�PQFSBUPS�PS�SFDFQUJPOJTU�JT�OPUJàFE�IF�PS�TIF�TIPVME�OPUJGZ�UIF�
 
NBOBHFNFOU�JNNFEJBUFMZ�
 

O� 3BEJPT�PS�UFMFWJTJPOT�TIPVME�CF�UVOFE�UP�B�MPDBM�OFXT�PS�XFBUIFS�TUBUJPO�BOE�UIF�XFBUIFS� 
DPOEJUJPOT�TIPVME�CF�NPOJUPSFE�DMPTFMZ� 

O� *G�DPOEJUJPOT�XBSSBOU�UIF�NBOBHFNFOU�TIPVME�OPUJGZ�UIF�FNQMPZFFT�UP�QSPDFFE�UP�BOE� 
BTTFNCMF�JO�B�EFTJHOBUFE�TBGF�BSFB	T
��"�TVHHFTUFE�BOOPVODFNFOU�XPVME�CF�i5IF�BSFB� 
JT�FYQFSJFODJOH�TFWFSF�XFBUIFS�DPOEJUJPOT��1MFBTF�QSPDFFE�JNNFEJBUFMZ�UP�UIF�EFTJHOBUFE� 
TBGF�BSFB�BOE�TUBZ�BXBZ�GSPN�BMM�XJOEPXT�u 

O� &NQMPZFFT�TIPVME�TJU�PO�UIF�áPPS�JO�UIF�EFTJHOBUFE�TBGF�BSFB	T �BOE�SFNBJO�UIFSF�VOUJM� 
UIF�4JUF�&NFSHFODZ�$PPSEJOBUPS�BOOPVODFT�UIBU�DPOEJUJPOT�BSF�TBGF�GPS�SFUVSOJOH�UP�XPSL�� 

9.4 Signage 
5IF�$PNNVOJUZ�PS�$PNNFSDJBM�4BGF�3PPN� 
.BOBHFNFOU�1MBO�TIPVME�TVNNBSJ[F�BMM�BDUJWJUJFT�BOE� 
TUSPOHMZ�FODPVSBHF�DPNNVOJUZ�JOWPMWFNFOU��1PUFOUJBM� 
BSFB�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�TIPVME�CF�HJWFO� 
B�MJTU�PG�BMM�LFZ�QFSTPOOFM�BOE�BTTPDJBUFE�DPOUBDU� 
JOGPSNBUJPO��5IF�QMBO�TIPVME�BMTP�EFTDSJCF�UIF�UZQF� 
PG�TJHOBHF�PDDVQBOUT�BSF�UP�GPMMPX�UP�SFBDI�UIF�TBGF� 
SPPN��5IF�TJHOT�TIPVME�CF�JMMVNJOBUFE�MVNJOFTDFOU� 
BOE�PCWJPVT� 

ICC-500 
CROSS-REFERENCE 

4JHOBHF�GPS�B�'&."�����DPNNVOJUZ� 
TBGF�SPPN�TIPVME�CF�JOTUBMMFE�BT� 
EFTDSJCFE�JO�4FDUJPO�����PG�UIJT� 
QVCMJDBUJPO�BOE�BT�EFàOFE�JO�4FDUJPO� 
����PG�UIF�*$$����� 
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9.4.1 Community Signage 
*U�JT�WFSZ�JNQPSUBOU�UIBU�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�DBO�SFBDI�UIF�GBDJMJUZ�RVJDLMZ�BOE�XJUIPVU� 
DIBPT��1BSLJOH�JT�PGUFO�B�QSPCMFN�BU�DPNNVOJUZ�TIFMUFST�BOE�TBGF�SPPNT��UIFSFGPSF�B�$PNNVOJUZ� 
4BGF�3PPN�0QFSBUJPOT�1MBO�TIPVME�JOTUSVDU�PDDVQBOUT�UP�QSPDFFE�UP�B�DPNNVOJUZ�TBGF�SPPN� 
PO�GPPU�JG�UJNF�QFSNJUT��.BJO�QBUIXBZT�TIPVME�CF�EFUFSNJOFE�BOE�MBJE�PVU�GPS�UIF�DPNNVOJUZ�� 
1BUIXBZT�TIPVME�CF�NBSLFE�UP�EJSFDU�VTFST�UP�UIF�DPNNVOJUZ�TBGF�SPPN��'JOBMMZ�UIF�JOUFSJPS�PS� 
FYUFSJPS�PG�UIF�DPNNVOJUZ�TBGF�SPPN�TIPVME�IBWF�B�TJHO�UIBU�DMFBSMZ�JEFOUJàFT�UIF�CVJMEJOH�BT�B� 
DPNNVOJUZ�TBGF�SPPN�JOEJDBUJOH�XIFUIFS�JU�JT�B�UPSOBEP�IVSSJDBOF�PS�DPNCJOFE�DPNNVOJUZ�TBGF� 
SPPN� 

9.4.2 Building Signage at Schools and Places of Work 
4JHOBHF�GPS�TBGF�SPPNT�BU�TDIPPMT�BOE�QMBDFT�PG�XPSL�TIPVME�CF�DMFBSMZ�QPTUFE�BOE�TIPVME�EJSFDU� 
PDDVQBOUT�UISPVHI�UIF�CVJMEJOH�PS�GSPN�CVJMEJOH�UP�CVJMEJOH��*G�UIF�TBGF�SPPN�JT�JO�B�HPWFSONFOU� 
GVOEFE�PS�QVCMJD�GVOEFE�GBDJMJUZ�B�QMBDBSE�TIPVME�CF�QMBDFE�PO�UIF�PVUTJEF�PG�UIF�CVJMEJOH� 
EFTJHOBUJOH�JU�BO�FNFSHFODZ�TBGF�SPPN�	TFF�'JHVSF����
��*U�JT�SFDPNNFOEFE�UIBU�TJHOBHF�CF� 
QPTUFE�PO�UIF�PVUTJEF�PG�BMM�PUIFS�UZQFT�PG�TBGF�SPPNT�BT�XFMM��5IF�TJHO�TIPVME�JOEJDBUF�XIFUIFS� 
UIF�GBDJMJUZ�JT�B�UPSOBEP�IVSSJDBOF�PS�DPNCJOFE�DPNNVOJUZ�TBGF�SPPN� 

*U�JT�JNQPSUBOU�UP�OPUF�IPXFWFS�UIBU�PODF�B�QVCMJD�CVJMEJOH�IBT�CFFO�JEFOUJàFE�BT�B�UPSOBEP�PS� 
IVSSJDBOF�DPNNVOJUZ�TBGF�SPPN�QFPQMF�XIP�MJWF�PS�XPSL�JO�UIF�BSFB�BSPVOE�UIF�TBGF�SPPN�NBZ� 
FYQFDU�JU�UP�CF�PQFO�EVSJOH�BO�FWFOU��4BGF�SPPN�PXOFST�TIPVME�CF�BXBSF�PG�UIJT�BOE�NBLF�JU�DMFBS� 
UIBU�UIF�UJNFT�XIFO�B�TBGF�SPPN�XJMM�CF�PQFO�NBZ�CF�MJNJUFE��'PS�FYBNQMF�B�DPNNVOJUZ�TBGF� 
SPPN�JO�BO�FMFNFOUBSZ�TDIPPM�PS�DPNNFSDJBM�CVJMEJOH�NBZ�OPU�CF�BDDFTTJCMF�BU�OJHIU� 
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1'-6" minimum 

COMBINED SAFE ROOM 
_____ mph safe room design wind speed (3-second gust) 

Missile Impact Resistance: 

_____ lbs. 2x4 @ _____ mph (horizontal) 

_____ lbs. 2x4 @ _____ mph (vertical 

Safe room manufacturer/builder _________________________________ 

1 

2 

1'-6" minimum 

1' 
minimum 

TORNADO SAFE ROOM 
_____ mph safe room design wind speed (3-second gust) 

Missile Impact Resistance: 

_____ lbs. 2x4 @ _____ mph (horizontal) 

_____ lbs. 2x4 @ _____ mph (vertical 

Safe room manufacturer/builder _________________________________ 

1 

2 

HURRICANE SAFE ROOM 
_____ mph safe room design wind speed (3-second gust) 

Missile Impact Resistance: 

_____ lbs. 2x4 @ _____ mph (horizontal) 

_____ lbs. 2x4 @ _____ mph (vertical 

Safe room manufacturer/builder _________________________________ 

1'-6" minimum 

1 

2 

1' 
minimum 

“SAFE ROOM” and logos shall be 
reflective, using 3M Scotchlite Diamond-
Grade reflective sheeting or an equiva
lent product.Yellow in color. Verify with 
manufacturer that the sign will glow for a 
minimum of 6 hours, in the event of 
power loss. 

1 The applicable picture should be shown 
for the hazard(s) the safe room has 1' 
been designed to resist – tornado, minimum 
hurricane, or combined (show both 
pictures). 

2	 The applicable hazard should be 
shown here. For a safe room designed 
to resist both hurricanes and torna
does, use the term “combined.” 

Figure 9-1.  Example of a wind safe room sign (see Detail 201, Sheet A2, Schedules and Details, in the 
drawing titled Community Shelter, Hurricane Floyd Housing Initiative, North Carolina – Appendix C of this 
manual) 
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/BUJPOBM�%FTJHO�4QFDJGJDBUJPO¡�GPS�8PPE�$POTUSVDUJPO��/%4������ 
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.BSL�/VOO�.BOVGBDUVSFE�)PVTJOH�*OTUJUVUF 

4UFWFO�1BSEVF�'&."�.JUJHBUJPO�%JSFDUPSBUF 

+JN�3PTTCFSH�"NFSJDBO�4PDJFUZ�PG�$JWJM�&OHJOFFST 
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4��4IZBN�4VOEFS�4USVDUVSFT�%JWJTJPO�/BUJPOBM�*OTUJUVUF�PG�4UBOEBSET�BOE�5FDIOPMPHZ� 

$BSPM�8��5IJFM�.BSZMBOE�&NFSHFODZ�.BOBHFNFOU�"HFODZ 

8JMMJBN�8BMM�*OUFSOBUJPOBM�$POGFSFODF�PG�#VJMEJOH�0GàDJBMT 
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� 
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B.1 Extreme-Wind Refuge 

Area Evaluation Checklists
 
8JOE�IB[BSE�FWBMVBUJPO�DIFDLMJTUT�XFSF�EFWFMPQFE�CZ�'&."�GPS�UIF�'JSTU�&EJUJPO�PG�'&."����� 
GPS�VTF�JO�BTTFTTJOH�CVJMEJOH�T�TVTDFQUJCJMJUZ�UP�EBNBHF�GSPN�IJHI�XJOE�FWFOUT�TVDI�BT�UPSOBEPFT� 
BOE�IVSSJDBOFT��5IF�DIFDLMJTU�FWBMVBUJPO�QSPDFTT�XJMM�HVJEF�UIF�VTFS�JO�JEFOUJGZJOH�QPUFOUJBM�SFGVHF� 
BSFBT�BU�B�TJUF�XJUI�POF�PS�NPSF�CVJMEJOHT��*G�UIF�SFGVHF�BSFB�TFMFDUFE�JT�UP�CF�DPOTJEFSFE�GPS�VTF� 
BT�B�iTBGF�SPPNu�JU�NVTU�CF�TUSVDUVSBMMZ�JOEFQFOEFOU�FBTJMZ�BDDFTTJCMF�BOE�PG�TVGàDJFOU�TJ[F�GPS� 
UIF�JOUFOEFE�PDDVQBOU�MPBE��.PTU�JNQPSUBOUMZ�UIF�SFGVHF�BSFB�NVTU�CF�TVGàDJFOUMZ�SFTJTUBOU�UP� 
XJOE�GPSDFT�PS�CF�NBEF�SFTJTUBOU�XJUI�NJUJHBUJPO�SFUSPàUT�JEFOUJàFE�JO�'&."������*G�JU�DBOOPU�NFFU� 
UIF�EFTJHO�DSJUFSJB�GPS�OFBS�BCTPMVUF�QSPUFDUJPO�UIF�EFTJHOBUFE�TQBDF�TIPVME�OPU�CF�DPOTJEFSFE� 
B�TBGF�SPPN��3BUIFS�JU�NBZ�CF�UIF�CFTU�BWBJMBCMF�TQBDF�XJUIJO�UIF�CVJMEJOH�CVU�VTF�PG�UIJT�TQBDF� 
EVSJOH�BO�FYUSFNF�XJOE�FWFOU�TIPVME�POMZ�PDDVS�BT�B�MBTU�SFTPSU�� 

"O�BHFODZ�PS�JOEJWJEVBM�DBO�VTF�UIF�DIFDLMJTUT�UP�BTTFTT�UIF�BCJMJUZ�PG�UIF�SFGVHF�BSFB�UP�SFTJTU� 
GPSDFT�HFOFSBUFE�CZ�B�UPSOBEJD�PS�IVSSJDBOF�FWFOU��5IF�DIFDLMJTUT�DPOTJTU�PG�RVFTUJPOT�QFSUBJOJOH� 
UP�TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�DIBSBDUFSJTUJDT�PG�B�GBDJMJUZ��5IF�RVFTUJPOT�BSF�EFTJHOFE�UP�JEFOUJGZ� 
TUSVDUVSBM�BOE�OPO�TUSVDUVSBM�WVMOFSBCJMJUJFT�UP�XJOE�JOEVDFE�EBNBHF�CBTFE�PO�UZQJDBM�CVJMEJOH� 
GBJMVSFT��4USVDUVSBM�PS�OPO�TUSVDUVSBM�EFàDJFODJFT�NBZ�CF�SFNFEJFE�XJUI�SFUSPàU�EFTJHOT�CVU� 
EFQFOEJOH�PO�UIF�UZQF�BOE�EFHSFF�PG�EFàDJFODZ�UIF�FWBMVBUJPO�NBZ�JOEJDBUF�UIBU�UIF�TUSVDUVSF�JT� 
VOTVJUBCMF�UP�TFSWF�BT�B�TBGF�SPPN�PS�FWFO�BT�B�SFGVHF�BSFB��5IF�DIFDLMJTUT�BSF�OPU�B�TVCTUJUVUF� 
GPS�B�EFUBJMFE�FOHJOFFSJOH�BOBMZTJT�CVU�DBO�BTTJTU�UIF�EFDJTJPO�NBLFST�JOWPMWFE�JO�IB[BSE� 
NJUJHBUJPO�BOE�FNFSHFODZ�NBOBHFNFOU�UP�NBLF�B�QSFMJNJOBSZ�TFMFDUJPO�PG�BSFBT�PG�B�CVJMEJOH� 
UIBU�BSF�CFTU�TVJUFE�UP�TFSWF�BT�SFGVHF�BSFBT�PS�BSF�UIF�CFTU�DBOEJEBUFT�GPS�SFUSPàUUJOH�UP�NFFU� 
'&."�����TBGF�SPPN�DSJUFSJB�� 

5IF�DIFDLMJTUT�DBO�BMTP�CF�VTFE�UP�SBOL�B�HSPVQ�PG�GBDJMJUJFT�XJUIJO�B�HJWFO�HFPHSBQIJD�SFHJPO�� 
"�TDPSJOH�TZTUFN�XBT�EFWFMPQFE�UP�CF�VTFE�JO�DPOKVODUJPO�XJUI�UIF�DIFDLMJTUT��&BDI�CVJMEJOH� 
EFàDJFODZ�JT�BTTJHOFE�QFOBMUZ�QPJOUT�BDDPSEJOH�UP�UIF�MFWFM�PG�JUT�WVMOFSBCJMJUZ��5IFSFGPSF�B�IJHI� 
TDPSF�SFáFDUT�IJHIFS�IB[BSE�WVMOFSBCJMJUZ�BOE�B�MPX�TDPSF�SFáFDUT�IJHIFS�IB[BSE�SFTJTUBODF�CVU� 
POMZ�SFMBUJWF�UP�PUIFS�CVJMEJOHT�DPOTJEFSFE�JO�UIF�TDPSJOH�TZTUFN��5IJT�FWBMVBUJPO�QSPDFTT�IFMQT� 
EFUFSNJOF�XIJDI�CVJMEJOH�XJMM�QFSGPSN�CFTU�VOEFS�OBUVSBM�IB[BSE�DPOEJUJPOT�JO�UIF�MFBTU�TVCKFDUJWF� 
NBOOFS�QPTTJCMF��5IF�DIFDLMJTUT�IFMQ�JEFOUJGZ�UIF�BSFBT�XJUIJO�CVJMEJOHT�UIBU�BSF�MFBTU�WVMOFSBCMF� 
UP�EBNBHF�GSPN�FYUSFNF�XJOET�BOE�XPVME�MJLFMZ�SFRVJSF�UIF�MFBTU�NJUJHBUJPO�FGGPSU�UP�BDIJFWF� 
OFBS�BCTPMVUF�QSPUFDUJPO��5IF�TDPSJOH�UPPM�EPFT�OPU�QSPWJEF�B�iQBTTJOHu�PS�iBDDFQUBCMFu�TDPSF��5P� 
EFUFSNJOF�UIF�BDUVBM�MFWFM�PG�QSPUFDUJPO�QSPWJEFE�CZ�UIF�SFGVHF�BSFB�B�NPSF�EFUBJMFE�BTTFTTNFOU� 
JT�SFRVJSFE� 

5IF�DIFDLMJTU�IBT�àWF�TFDUJPOT��(FOFSBM�#VJMEJOH�*OGPSNBUJPO�8JOE�)B[BSE�$IFDLMJTU�'MPPE� 
)B[BSE�$IFDLMJTU�4USVDUVSBM�4FJTNJD�)B[BSE�$IFDLMJTU�BOE�4FMFDUJOH�UIF�3FGVHF�"SFB��� 
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"�TVNNBSZ�TDPSF�TIFFU�IBT�CFFO�QSPWJEFE�XJUI�UIF�FWBMVBUJPO�DIFDLMJTUT�UP�DPNQJMF�UIF� 
FWBMVBUJPO�TDPSFT�GPS�FBDI�OBUVSBM�IB[BSE�XIFO�NVMUJQMF�TJUFT�PS�BSFBT�BSF�CFJOH�DPOTJEFSFE�� 
"�EFTDSJQUJPO�PG�DPNNPO�CVJMEJOH�UZQFT�BOE�B�HMPTTBSZ�PG�UFSNT�BSF�QSFTFOUFE�GPMMPXJOH�UIF� 
DIFDLMJTUT� 

Checklist Instructions 
5IF�DIFDLMJTUT�BSF�EFTJHOFE�UP�XBML�UIF�VTFS�UISPVHI�B�TUFQ�CZ�TUFQ�QSPDFTT�BOE�TIPVME�CF� 
àMMFE�PVU�JO�TFRVFODF��5IJT�QSPDFTT�JT�CBTFE�PO�B�SBQJE�WJTVBM�TDSFFOJOH�NFUIPEPMPHZ�BOE�EPFT� 
OPU�JOWPMWF�BOZ�EFTUSVDUJWF�UFTUJOH�PS�EFUBJMFE�FOHJOFFSJOH�DBMDVMBUJPOT��"�MBSHF�QPSUJPO�PG�UIF� 
DIFDLMJTUT�DBO�CF�àMMFE�PVU�VTJOH�EBUB�PCUBJOFE�GSPN�EFTJHO�PS�DPOTUSVDUJPO�QMBOT��*U�JT�JNQPSUBOU� 
UP�WFSJGZ�UIFTF�EBUB�EVSJOH�B�àFME�JOTQFDUJPO�BOE�OPUF�VQHSBEFT�	J�F��FYQFDU�SPPG�SFQMBDFNFOUT� 
PO�PMEFS�CVJMEJOHT
��*G�CVJMEJOH�QMBOT�BSF�OPU�BWBJMBCMF�GPS�UIJT�FWBMVBUJPO�UIF�BDDVSBDZ�PG�UIF� 
DIFDLMJTU�NBZ�CF�DPNQSPNJTFE��XPSTU�DBTF�TDFOBSJPT�TIPVME�CF�BTTVNFE�GPS�JOGPSNBUJPO�UIBU� 
DBOOPU�CF�WFSJàFE��"EEJUJPOBM�JOGPSNBUJPO�DBO�CF�BDRVJSFE�GSPN�CVJMEJOH�TQFDJàDBUJPOT�TJUF� 
WJTJUT�BOE�JOUFSWJFXT�XJUI�CVJMEJOH�QFSTPOOFM�XIP�DBO�QSPWJEF�IJTUPSJDBM�JOGPSNBUJPO�PO�TQFDJàD� 
QSPCMFNT�SFQBJST�VQHSBEFT�BOE�QSPDFEVSFT� 

-PX�TDPSFT�PO�UIF�DIFDLMJTUT�JOEJDBUF�TUSVDUVSBM�GFBUVSFT�UIBU�QSPWJEF�DPOTJEFSBCMF�MFWFMT�PG� 
QSPUFDUJPO��)JHIFS�TDPSFT�JOEJDBUF�UIBU�B�SFGVHF�BSFB�JT�NPSF�WVMOFSBCMF�UP�XJOE�EBNBHF�BOE�MFTT� 
BCMF�UP�QSPWJEF�BEFRVBUF�MJGF�TBGFUZ�QSPUFDUJPO��5IF�MPXFTU�QPTTJCMF�DVNVMBUJWF�TDPSF�GPS�;POF�*7� 
	SFHJPO�NPTU�WVMOFSBCMF�UP�UPSOBEP�IB[BSET
�JT����BOE�B�TBGF�SPPN�PS�SFGVHF�BSFB�XJUI�UIJT�TDPSF� 
XPVME�MJLFMZ�QSPWJEF�TJHOJàDBOU�QSPUFDUJPO�GSPN�BO�FYUSFNF�XJOE�FWFOU��IPXFWFS�JU�JT�WFSZ�VOMJLFMZ� 
UIBU�BOZ�CVJMEJOH�XPVME�IBWF�UIJT�TDPSF��"�QJMPU�TUVEZ�PG����TDIPPMT�JO�8JDIJUB�	MPDBUFE�JO�;POF�*7
� 
SFTVMUFE�JO�TDPSFT�SBOHJOH�GSPN����UP����� 

(FOFSBM�#VJMEJOH�*OGPSNBUJPO��5IJT�TFDUJPO�JT�GPS�DPMMFDUJOH�JOGPSNBUJPO�GPS�SFGFSFODF�QVSQPTFT�� 
"MM�RVFTUJPOT�SFMBUF�UP�UIF�FOUJSF�CVJMEJOH�PS�CVJMEJOHT�BU�UIF�TJUF��5IF�VTFS�NBZ�OFFE�UP�SFGFS�CBDL� 
UP�UIF�(FOFSBM�#VJMEJOH�*OGPSNBUJPO�TFDUJPO�UP�BOTXFS�IB[BSE�SFMBUFE�RVFTUJPOT�JO�PUIFS�TFDUJPOT�� 
5IJT�TFDUJPO�JT�OPU�TDPSFE� 

8JOE�)B[BSE�$IFDLMJTU��5IJT�DIFDLMJTU�BQQMJFT�POMZ�UP�UIF�SFGVHF�BSFB	T
��*G�NPSF�UIBO�POF� 
BSFB�JT�TFMFDUFE�B�TFQBSBUF�DIFDLMJTU�TIPVME�CF�àMMFE�PVU�GPS�FBDI�BSFB��"�HMPTTBSZ�JT�QSPWJEFE� 
	TUBSUJOH�PO�QBHF���
�UP�IFMQ�UIF�VTFS�XJUI�VOGBNJMJBS�UFSNJOPMPHZ��"OTXFS�UIF�RVFTUJPOT�BOE� 
EFUFSNJOF�B�TDPSF�GPS�UIJT�IB[BSE� 

'MPPE�)B[BSE�$IFDLMJTU��5IJT�TFDUJPO�BQQMJFT�UP�CPUI�UIF�SFGVHF�BSFB�BOE�UP�UIF�FOUJSF�CVJMEJOH�� 
"�'MPPE�*OTVSBODF�3BUF�.BQ�	'*3.
�JT�SFRVJSFE�UP�BOTXFS�NPTU�PG�UIF�RVFTUJPOT�JO�UIJT�TFDUJPO�� 
"OTXFS�UIF�RVFTUJPOT�BOE�EFUFSNJOF�B�TDPSF�GPS�UIJT�IB[BSE� 

4USVDUVSBM�4FJTNJD�)B[BSE�$IFDLMJTU��5IF�DIFDLMJTU�GPS�UIF�TFJTNJD�UISFBU�QFSUBJOT�UP�UIF�FOUJSF� 
CVJMEJOH��"�6OJGPSN�#VJMEJOH�$PEF�	6#$
�4FJTNJD�;POF�.BQ�JT�QSPWJEFE�UP�IFMQ�BTTFTT�UIF� 
TFJTNJD�UISFBU��"OTXFS�UIF�RVFTUJPOT�BOE�EFUFSNJOF�B�TDPSF�GPS�UIJT�IB[BSE� 
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4FMFDUJOH�UIF�3FGVHF�"SFB��5IF�QVSQPTF�PG�UIF�FWBMVBUJPO�JT�UP�TFMFDU�BQQSPQSJBUF�SFGVHF�BSFBT� 
UIBU�QSPWJEF�UIF�CFTU�QSPUFDUJPO�GSPN�UPSOBEP�BOE�IVSSJDBOF�FWFOUT�JO�UIF�BCTFODF�PG�B�EFEJDBUFE� 
TBGF�SPPN��5IF�DSJUFSJB�DPOUBJOFE�JO�UIJT�TFDUJPO�XJMM�HVJEF�UIF�VTFS�PO�IPX�UP�TFMFDU�HPPE�SFGVHF� 
BSFBT��4FWFSBM�SFGVHF�BSFBT�NBZ�CF�OFFEFE�UP�QSPWJEF�FOPVHI�VTBCMF�TQBDF�GPS�UIF�FOUJSF� 
QPQVMBUJPO�UIBU�SFRVJSFT�QSPUFDUJPO��"�TFQBSBUF�DIFDLMJTU�TIPVME�CF�àMMFE�PVU�GPS�FBDI�QPUFOUJBM� 
SFGVHF�BSFB��5IJT�TFDUJPO�JT�OPU�TDPSFE�� 

4VNNBSZ�4DPSF�4IFFU��"GUFS�BOTXFSJOH�BOE�TDPSJOH�BMM�PG�UIF�RVFTUJPOT�JO�UIF�DIFDLMJTUT�UIF� 
4VNNBSZ�4DPSF�4IFFU�TIPVME�CF�àMMFE�PVU��5IF�TDPSF�TIFFU�JT�VTFE�UP�DPNQJMF�BMM�UIF�TDPSFT�GPS� 
FBDI�SFGVHF�BSFB�GPS�DPNQBSJTPO��5IF�UPUBM�TDPSFT�XJMM�UIFO�FOBCMF�UIF�VTFS�UP�SBOL�FBDI�CVJMEJOH� 
BOE�JUT�QPUFOUJBM�BT�B�TVJUBCMF�SFGVHF�BSFB�� 

5SBOTGFS�DIFDLMJTU�TDPSFT�UP�UIF�4VNNBSZ�4DPSF�4IFFU�UP�JODMVEF�TVCTDPSFT�GSPN�UIF�XJOE� 
TFDUJPO�GPS�FBDI�SFGVHF�BSFB�FWBMVBUFE��5IF�IJHIFTU�"SFB�5PUBM�8JOE�)B[BSE�4DPSF�TIPVME�CF� 
QMBDFE�JO�UIF�)JHIFTU�8JOE�)B[BSE�4DPSF�CMPDL��5IF�5PUBM�4DPSF�JT�UIF�TVN�PG�UIF�)JHIFTU�8JOE� 
)B[BSE�4DPSF�'MPPE�)B[BSE�4DPSF�BOE�4FJTNJD�)B[BSE�4DPSF��5IF�5PUBM�4DPSFT�XJMM�SFáFDU�UIF� 
FYQFDUFE�QFSGPSNBODF�SBOLJOH�PG�UIF�CVJMEJOHT�XIFO�QMBDFE�JO�PSEFS�GSPN�MPXFTU�UP�IJHIFTU�TDPSF� 
J�F��MFBTU�WVMOFSBCMF�UP�NPTU�WVMOFSBCMF�TUSVDUVSF
� 
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GENERAL BUILDING INFORMATION
 

$0/5"$5�*/'03."5*0/ 

4JUF�/BNF�� 

4USFFU�"EESFTT�� 

$JUZ�4UBUF�;JQ�� 

$POUBDU�1FSTPO�� 

$POUBDU�1IPOF���� 

1PUFOUJBM�3FGVHF�1PQVMBUJPO�� 

5ZQJDBM�IPVST�UIF�CVJMEJOH�JT�PDDVQJFE�� 

*T�UIF�CVJMEJOH�MPDLFE�BU�BOZ�UJNF � � 

#6*-%*/(�%"5" 

4J[F�4RVBSF�'PPUBHF��� �  � � � /VNCFS�PG�4UPSJFT�� � � 

%FTDSJCF�UIF�CVJMEJOH�DPOàHVSBUJPO�� � � � � � � � 

(FOFSBM�EFTDSJQUJPO�PG�TVSSPVOEJOH�BSFB�� � � � � � � 

� � � � � � � � � � � � 

"SF�UIFSF�BOZ�QPSUBCMF�UFNQPSBSZ�VOJUT��� � � )PX�NBOZ�� � 

%FTDSJCF�UIF�DPOEJUJPO�PG�UIF�CVJMEJOH�	BSF�UIFSF�DSBDLT�JO�UIF�XBMMT�TJHOT�PG�EFUFSJPSBUJPO�SVTUJOH� 
QFFMJOH�QBJOU�PS�PUIFS�SFQBJS�OFFET
�� � � � � � � � � 
� � � � � � � � � � � � � 
� � � � � � � � � � � � ��������� 

8IBU�BSF�UIF�QPXFS�PS�GVFM�TPVSDFT�GPS�UIF�GPMMPXJOH�VUJMJUJFT� OBUVSBM�HBT�PJM�FMFDUSJD�-1�FUD�


� R�)FBUJOH�� � � R�$PPMJOH�� � � R�$PPLJOH�� � ���������� 

*T�UIFSF�B�SFGVHF�BSFB�PS�TBGF�SPPN�BMSFBEZ�JEFOUJàFE�XJUIJO�UIF�CVJMEJOH � � � � 
� � � � � � � � � � � � ������������� 

'SPN�XIJDI�IB[BSE	T
�JT�UIF�SFGVHF�BSFB�TVQQPTFE�UP�QSPUFDU � 

� R�5PSOBEP� R�)VSSJDBOF� R�$PNCJOFE�	5PSOBEP�BOE�)VSSJDBOF
 

*G�BO�FYJTUJOH�TBGF�SPPN�XBT�EFTJHOFE�GPS�FYUSFNF�XJOET�JOEJDBUF�UIF�EFTJHO�QSPGFTTJPOBM�BOE�BMM� 
SFMFWBOU�EFTJHO�QBSBNFUFST�TQFDJàDBMMZ�EFTJHO�XJOE�TQFFE�� � � � � � 
� � � � � � � � � � � � � 
� � � � � � � � � � � � 

&WBMVBUPS�T�/BNF�� � � � � � %BUF�PG�&WBMVBUJPO� � � 

4JUF�/BNF��� � � � � � � � � � � � 
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Provide a General Sketch of the Building: 
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WIND HAZARD CHECKLIST
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GPMMPXJOH�UXP�RVFTUJPOT� 
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� 
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� � P�/P�	�
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�SBUJPT�GPS�63.�JO�FYDFTT�PG�UIPTF�OPUFE� 
JO�"'.���������QBHF�(����	TFF�DIBSU�CFMPX
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PS�QJMBTUFS�TVQQPSUT�PS�GSPN�FOE�XBMM�UP�XBMM�PQFOJOH
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P�:FT�	�
� � P�/P�	�
� � P�/PU�BQQMJDBCMF�	�
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Allowable Value of Height-to-Thickness Ratio of URM Walls in High Wind Regions
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'JSTU�TUPSZ�XBMM�PG�NVMUJTUPSZ�CVJMEJOH �� �� 
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"MM�PUIFS�XBMMT �� �� 
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*T�UIF�IFJHIU�PG�UIF�SFGVHF�BSFB�SPPG�MFTT�UIBO����GFFU�BCPWF�HSPVOE�MFWFM 
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Cladding and Glazing Issues 
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Envelope Protection 
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Figure 2:  Hurricane Safe Room Design Wind Speed Map from the ICC-500 
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Non-structural Issues 
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FLOOD HAZARD CHECKLIST
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� � P�/PU�BQQMJDBCMF�	�
 

*T�UIF�CVJMEJOH�NBUFSJBM�MPDBUFE�BU�UIF�TVTDFQUJCMF�QBSUT�PG�UIF�CBTF�PG�UIF�TUSVDUVSF� 
DPOTUSVDUFE�PG�FOUJSFMZ�áPPE�SFTJTUBOU�NBUFSJBM 

P�:FT�	�
� � P�/P�	�
� � P�/PU�BQQMJDBCMF�	�
 

Facility and Utility Issues 

"SF�UIF�IFBUJOH�FMFDUSJDBM�BOE�PUIFS�VUJMJUJFT�MPDBUFE�JO�B�CBTFNFOU�PS�PO�B�TMBC�BSFB� 
UIBU�JT�CFMPX�UIF�#'& 

P�:FT�	�
� � P�/P�	�
� � P�/PU�BQQMJDBCMF�	�
 

*T�UIFSF�B�NFUIPE�PG�SFNPWJOH�áPPEXBUFST�GSPN�UIF�CVJMEJOH�	F�H��TVNQ�QVNQ
 ��� 
8IBU�JT�UIF�TJ[F�BOE�DBQBDJUZ�PG�UIF�QVNQ �@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

P�:FT�	�
� � P�/P�	�
� � P�/PU�BQQMJDBCMF�	�
� � 

5PUBM�'MPPE�)B[BSE�4DPSF�� 

�����&OTVSF�UIBU�BMM�FMFWBUJPOT�UIBU�BSF�DPNQBSFE�UP�CBTF�áPPE�FMFWBUJPOT�	#'&T
�BSF�EFàOFE�PO�UIF�WFSUJDBM�EBUVN�UIBU�JT�TUBUFE�PO� 
UIF�'*3.�QBOFM���	%P�OPU�DPNQBSF�MPDBM�CFODINBSLT�UP�NFBO�TFB�MFWFM�	.4-
�/BUJPOBM�(FPEFUJD�7FSUJDBM�%BUVN�PG������	/(7%� 
���
�FUD�
 

&WBMVBUPS�T�/BNF�� � � � � � %BUF�PG�&WBMVBUJPO� � � 

4JUF�/BNF��� � � � � � � � � � � � 
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STRUCTURAL SEISMIC HAZARD CHECKLIST
 

"EESFTT�UIF�GPMMPXJOH�FWBMVBUJPO�TUBUFNFOUT�HJWJOH�UIF�NPTU�BQQSPQSJBUF�BOTXFS�GPS�FBDI� 
RVFTUJPO��"GUFS�TFMFDUJOH�UIF�BQQSPQSJBUF�BOTXFS�UBLF�UIF�TDPSF�GPS�UIBU�BOTXFS� 	��JO�UIF� 
QBSFOUIFTFT
�BOE�FOUFS�JU�JOUP�UIF�TDPSF�CMPDL�GPS�UIBU�RVFTUJPO��&WBMVBUJPO�KVEHNFOU�JT� 
TVCKFDU�UP�MJNJUBUJPOT�PG�WJTVBM�FYBNJOBUJPO�BOE�BWBJMBCJMJUZ�PG�QMBOT��	/05&��5IJT�DIFDLMJTU�JT� 
CBTFE�VQPO�UIF�HVJEFMJOFT�TFU�GPSUI�JO�UIF�'&."�����QVCMJDBUJPO�3BQJE�7JTVBM�4DSFFOJOH� 
PG�#VJMEJOHT�GPS�1PUFOUJBM�4FJTNJD�)B[BSET��"�)BOECPPL� 	�OE�&EJUJPO�.BSDI�����
��0OF� 
TJHOJàDBOU�EJGGFSFODF�JT�UIF�TDPSJOH�QSPDFEVSF�VTFE�IFSFJO��%P�OPU�DPNQBSF�B�CVJMEJOH�TDPSFE� 
PO�UIJT�DIFDLMJTU�TZTUFN�XJUI�B�CVJMEJOH�TDPSFE�GSPN�'&."������5IF�DPNQBSJTPO�XJMM�OPU�CF� 
WBMJE�
�"GUFS�BMM�RVFTUJPOT�IBWF�CFFO�BQQSPQSJBUFMZ�TDPSFE�TVN�UIF�TUSVDUVSBM�TFJTNJD�IB[BSE� 
TDPSF�DPMVNO�BOE�EFUFSNJOF�UIF�àOBM�TDPSF�GPS�UIF�CVJMEJOH�TUSVDUVSF��� 

'PS�BEEJUJPOBM�HVJEBODF�PO�UIF�EFTJHO�BOE�DPOTUSVDUJPO�PG�CVJMEJOHT�TVCKFDU�UP�TFJTNJD�IB[BSET� 
TFF�'&."�����%FTJHOJOH�GPS�&BSUIRVBLFT��"�.BOVBM�GPS�"SDIJUFDUT�	%FDFNCFS�����
�BOE� 
'&."�����)PNFCVJMEFS�T�(VJEF�UP�&BSUIRVBLF�3FTJTUBOU�%FTJHO�BOE�$POTUSVDUJPO� +VOF� 
����
� 

Question Score 

4FF�UIF�4FJTNJD�;POF�.BQ�PG�UIF�6OJUFE�4UBUFT�	'JHVSF���PO�QBHF�#���
�UP�EFUFSNJOF� 
UIF�SFHJPO�PG�TFJTNJDJUZ�	MPX�NFEJVN�PS�IJHI
�PG�UIF�CVJMEJOH�MPDBMF� 

*T�UIF�CVJMEJOH�MPDBUFE�JO�B�MPX�SFHJPO�PG�TFJTNJDJUZ�BOE�XBT�JU�EFTJHOFE�CZ�B�EFTJHO�� 
QSPGFTTJPOBM 

P�:FT�	�
� 

*G�ZFT�GVSUIFS�JOTQFDUJPO�XJUIJO�UIF�TFJTNJD�DIFDLMJTU�JT�OPU�OFDFTTBSZ��4501�)&3&� 

*T�UIF�CVJMEJOH�MPDBUFE�JO�B�NFEJVN�PS�IJHI�SFHJPO�PG�TFJTNJDJUZ 

P�:FT�	�
 

*G�ZFT�DPNQMFUF�BMM�SFNBJOJOH�RVFTUJPOT�PO�UIJT�DIFDLMJTU� 

8IBU�JT�UIF�CVJMEJOH�TUSVDUVSF�UZQF 

P�8PPE�	��
�� � P�3.�BOE�13.�	��
�� � � P�4UFFM�	��
 

P�$PODSFUF�	��
�� P�1SF�DBTU�i�5JMU�VQu�$PODSFUF�	��
�� P�63.�	��
 

P�6OLOPXO�	��
 

&WBMVBUPS�T�/BNF�� � � � � � %BUF�PG�&WBMVBUJPO� � � 

4JUF�/BNF��� � � � � � � � � � � � 
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"EE�QFOBMUZ�QPJOUT�GPS�EFàDJFODJFT�BT�OPUFE�EVSJOH�UIF�JOTQFDUJPO��4FMFDU�POF�DPMVNO� 
CBTFE�PO�UIF�CVJMEJOH�UZQF�EFUFSNJOFE�JO�UIF�QSFWJPVT�RVFTUJPO��6OEFS�FBDI�DPMVNO� 
DJSDMF�UIF�QFOBMUZ�QPJOUT�JG�UIFZ�BQQMZ�GPS�UIF�DSJUFSJB�MJTUFE��	6TF�EFTDSJQUJPOT�QSPWJEFE�PO� 
UIF�GPMMPXJOH�QBHF�XIFO�àMMJOH�PVU�UIF�NBUSJY�CFMPX�
�8IFO�DPNQMFUF�TVN�UIF�QFOBMUJFT� 
UIBU�IBWF�CFFO�DJSDMFE�BOE�QMBDF�UIBU�UPUBM�JO�UIF�TDPSF�CPY�BU�SJHIU� 

#VJMEJOH� 
$IBSBDUFSJTUJD 

3.� 
BOE� 
13. 

63. 4UFFM 8PPE $PODSFUF 
1SF� 
DBTU 

6OLOPXO 

)JHI�3JTF ��� ��� ��� /�" ��� ��� ��� 

1PPS�$POEJUJPO ��� ��� ��� ��� ��� ��� ��� 

7FSUJDBM�� 
*SSFHVMBSJUZ 

��� ��� ��� ��� ��� ��� ��� 

4PGU�4UPSZ ��� ��� ��� ��� ��� ��� ��� 

1MBO�*SSFHVMBSJUZ ��� ��� ��� ��� ��� ��� ��� 

1PVOEJOH /�" /�" ��� /�" ��� ��� ��� 

-BSHF�	BOE� 
)FBWZ
�$MBEEJOH 

/�" /�" /�" /�" ��� ��� ��� 

1PTU�#FODINBSL ��� /�" ��� ��� ��� ��� ��� 

5PUBM�4USVDUVSBM�4FJTNJD�)B[BSE�4DPSF��
 

&WBMVBUPS�T�/BNF�� � � � � � %BUF�PG�&WBMVBUJPO� � � 

4JUF�/BNF��� � � � � � � � � � � � 
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Explanation of Building Characteristics 
High-Rise:� 
'PS�UIF�QVSQPTFT�PG�UIJT�DIFDLMJTU�B�XPPE�GSBNF�TUSVDUVSF�XJMM�OPU�CF�DPOTJEFSFE�B�IJHI�SJTF� 
CVJMEJOH��'PS�CVJMEJOHT�DPOTUSVDUFE�PG�NBTPOSZ�VOJUT�	J�F��CSJDL�CMPDL�FUD�
�JG�UIF�CVJMEJOH�JT�àWF� 
TUPSJFT�BOE�UBMMFS�JU�JT�DPOTJEFSFE�B�IJHI�SJTF��'PS�BMM�SFNBJOJOH�CVJMEJOH�UZQFT�UIF�CVJMEJOH�NVTU� 
CF�FJHIU�TUPSJFT�PS�UBMMFS�UP�CF�DPOTJEFSFE�B�IJHI�SJTF�CVJMEJOH��*G�UIF�CVJMEJOH�JT�EFUFSNJOFE�UP�CF�B� 
IJHI�SJTF�BTTFTT�QFOBMUZ� 

Poor Condition:� 
"�CVJMEJOH�XJMM�CF�DPOTJEFSFE�UP�CF�JO�QPPS�DPOEJUJPO�JG�UIF�CVJMEJOH�DPOEJUJPO�GPS�UIF�BQQSPQSJBUF� 
CVJMEJOH�UZQF�IBT�CFFO�PCTFSWFE��"TTFTT�QFOBMUZ�JG� 

O�	 .BTPOSZ�+PJOUT��5IF�NPSUBS�DBO�CF�FBTJMZ�TDSBQFE�BXBZ�GSPN�UIF�KPJOUT�CZ�IBOE�XJUI�B� 
NFUBM�UPPM�BOE�PS�UIFSF�BSF�TJHOJàDBOU�BSFBT�PG�FSPEFE�NPSUBS� 

O�	 .BTPOSZ�6OJUT��5IFSF�JT�WJTJCMF�EFUFSJPSBUJPO�PG�MBSHF�BSFBT�PG�NBTPOSZ�VOJUT� J�F�� 
TJHOJàDBOU�DSBDLJOH�JO�UIF�NPSUBS�KPJOUT�DSBDLT�UISPVHI�UIF�NBTPOSZ�CMPDLT�UIFNTFMWFT� 
WPJET�PS�NJTTJOH�CMPDLT�PS�VOJUT�FUD�
� 

O�	 %FUFSJPSBUJPO�PG�4UFFM��4JHOJàDBOU�WJTJCMF�SVTUJOH�DPSSPTJPO�UFBSJOH�PS�PUIFS�EFUFSJPSBUJPO� 
JO�BOZ�PG�UIF�TUFFM�FMFNFOUT�JO�UIF�WFSUJDBM�PS�MBUFSBM�GPSDF�SFTJTUJOH�TZTUFN� 

O�	 %FUFSJPSBUJPO�PG�8PPE��8PPE�NFNCFST�TIPX�TJHOT�PG�EFDBZ�TISJOLBHF�TQMJUUJOH�àSF� 
EBNBHF�PS�TBHHJOH�PS�UIF�NFUBM�BDDFTTPSJFT�BSF�EFUFSJPSBUFE�CSPLFO�PS�MPPTF��8PPE� 
NFNCFST�BMTP�TIPXJOH�TJHOT�PS�iUSBDLTu�GSPN�JOTFDU�JOGFTUBUJPO��� 

O�	 %FUFSJPSBUJPO�PG�$PODSFUF��7JTJCMF�EFUFSJPSBUJPO�PG�DPODSFUF�	J�F��DSBDLJOH�TQBMMJOH� 
DSVNCMJOH�FUD�
�PS�TJHOJàDBOU�FYQPTVSF�PG�SFJOGPSDJOH�TUFFM�JO�BOZ�PG�UIF�GSBNF�FMFNFOUT� 

O�	 $PODSFUF�8BMM�$SBDLT��%JBHPOBM�DSBDLT�JO�UIF�XBMM�FMFNFOU�UIBU�BSF���JODI�PS�HSFBUFS�JO� 
XJEUI�BSF�GPVOE�JO�OVNFSPVT�MPDBUJPOT�BOE�PS�GPSN�BO�9�QBUUFSO� 

O�	 $SBDLT�JO�#PVOEBSZ�$PMVNOT��%JBHPOBM�DSBDLT�XJEFS�UIBO�����JODI�JO�DPODSFUF�DPMVNOT� 
PO�BOZ�MFWFM�PG�UIF�TUSVDUVSF� 

Vertical Irregularity:� 
"SF�UIFSF�iTUFQTu�JO�FMFWBUJPO�PG�UIF�CVJMEJOH �"SF�TPNF�áPPST�TFU�CBDL�PS�EP�UIFZ�FYUFOE�PVUXBSE� 
GSPN�UIF�GPPUQSJOU�PG�UIF�CVJMEJOH �"SF�BMM�PG�UIF�XBMMT�PG�UIF�CVJMEJOH�WFSUJDBM�PS�BSF�UIFSF�XBMMT�UIBU� 
TMPQF�JOXBSE�PS�PVUXBSE�BT�WJFXFE�GSPN�UIF�CBTF�PG�UIF�CVJMEJOH �*T�UIF�CVJMEJOH�MPDBUFE�BUPQ�B� 
TNBMM�IJMM �*G�TP�UIFSF�BSF�WFSUJDBM�JSSFHVMBSJUJFT��BTTFTT�QFOBMUZ� 

4PGU�4UPSZ�� 
%PFT�POF�TUPSZ�JO�B�CVJMEJOH�IBWF�TVCTUBOUJBMMZ�MFTT�TIFBS�SFTJTUBODF�	SFTJTUBODF�UP�MBUFSBM� 
EFGPSNBUJPO�PS�TUPSZ�ESJGU
�UIBO�PUIFS�TUPSJFT�BCPWF�PS�CFMMPX�JU �5IJT�DPOEJUJPO�VTVBMMZ�PDDVST� 
PO�UIF�HSPVOE�áPPS�MFWFM�CFUXFFO�B�SJHJE�GPVOEBUJPO�TZTUFN�BOE�B�TUJGG�VQQFS�MFWFM�TZTUFN��5BMM� 
PQFO�HSPVOE�áPPST�BSF�DPNNPO�BSDIJUFDUVSBM�GFBUVSFT�JO�NBOZ�MBSHF�CVJMEJOHT��*G�UIF�QSFTFODF�PG� 
B�TPGU�TUPSZ�JT�TVTQFDUFE�	PQFO�áPPS�QMBO�FYUFOTJWF�HMB[JOH�UBMMFS�DFJMJOHT�FUD�
�DIFDL�XIFUIFS� 
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UIBU�TUPSZ�IBT�TVGàDJFOU�QFSJQIFSBM�CSBDJOH�	MBSHFS�OVNCFS�PS�TUJGGFS�DPMVNOT�NPNFOU�GSBNFT�PS� 
TJNJMBS
�PS�B�SJHJE�CSBDFE�JOUFSJPS�DPSF��"TTFTT�QFOBMUZ�QPJOUT�BDDPSEJOH�UP�UIF�MFWFM�BOE�BEFRVBDZ� 
PG�TUPSZ�TIFBS�SFTJTUBODF�	CSBDJOH
� 

Plan Irregularity:� 
%PFT�UIF�CVJMEJOH�IBWF�B�IJHIMZ�JSSFHVMBS�áPPSQMBO �*T�UIF�áPPSQMBO�PG�UIF�CVJMEJOH�BO�i-u�i&u�i)u� 
i�u�i5u�PS�PUIFS�TVDI�JSSFHVMBS�DPOàHVSBUJPO �*T�UIF�CVJMEJOH�MPOH�BOE�OBSSPX��MFOHUI�XJEUI�SBUJP� 
HSFBUFS�UIBO���� ��*G�TP�UIFSF�BSF�QMBO�JSSFHVMBSJUJFT��BTTFTT�QFOBMUZ� 

Pounding:� 
)PX�DMPTF�JT�UIF�OFYU�BEKBDFOU�CVJMEJOH �"SF�UIF�áPPST�PG�UXP�BEKBDFOU�CVJMEJOHT�BU�EJGGFSFOU� 
FMFWBUJPOT �"O�BEKBDFOU�CVJMEJOH�QSFTFOUT�B�UISFBU�PG�QPVOEJOH�JG�UIF�MBUFSBM�EJTUBODF�CFUXFFO�UIF� 
UXP�CVJMEJOHT�JT�MFTT�UIBO���GFFU�UJNFT�UIF�OVNCFS�PG�TUPSJFT�PG�UIF�TNBMMFTU�CVJMEJOH��'PS�FYBNQMF� 
JG�B�UFO�TUPSZ�CVJMEJOH�BOE�B�GPVS�TUPSZ�CVJMEJOH�BSF�BEKBDFOU�UP�POF�BOPUIFS�UIFSF�JT�B�QPUFOUJBM� 
QPVOEJOH�QSPCMFN�JG�UIF�CVJMEJOHT�BSF�OPU�NPSF�UIBO����JODIFT�BQBSU���	�u�Y���TUPSJFT�����u�PG� 
TFQBSBUJPO�SFRVJSFE
��BTTFTT�QFOBMUZ� 

Large (and Heavy) Cladding:� 
*T�UIF�FYUFSJPS�PG�UIF�CVJMEJOH�DPWFSFE�JO�MBSHF�DPODSFUF�PS�TUPOF�QBOFMT �*G�MBSHF�QBOFMT�FYJTU� 
XFSF�UIF�DPOOFDUJPOT�UIBU�TFDVSF�UIFTF�QBOFMT�EFTJHOFE�GPS�TFJTNJD�SFRVJSFNFOUT �*G�JU�DBOOPU�CF� 
QPTJUJWFMZ�EFUFSNJOFE�UIBU�UIF�DPOOFDUJPOT�XFSF�EFTJHOFE�GPS�TFJTNJD�SFRVJSFNFOUT�BTTVNF�UIBU� 
UIFZ�XFSF�OPU��*G�MBSHF�QBOFMT�BSF�QSFTFOU�BOE�UIFZ�IBWF�CFFO�EFUFSNJOFE�UP�CF�DPOOFDUFE�XJUI� 
OPO�TFJTNJD�DPOOFDUPST�DMBEEJOH�EFàDJFODJFT�FYJTU��BTTFTT�QFOBMUZ� 

Post Benchmark:� 
"�CVJMEJOH�JT�DPOTJEFSFE�UP�CF�iQPTU�CFODINBSLu�JG�JU�XBT�EFTJHOFE�BGUFS�NPEFSO�TFJTNJD� 
QSPWJTJPOT�XFSF�BDDFQUFE�CZ�UIF�MPDBM�CVJMEJOH�DPEF�PS�UIF�DPEF�UIBU�IBT�CFFO�TQFDJàFE�CZ�UIF� 
MPDBM�KVSJTEJDUJPO��*G�UIF�CVJMEJOH�XBT�OPU�EFTJHOFE�GPS�TFJTNJD�SFRVJSFNFOUT�PS�JU�JT�OPU�LOPXO�JG�UIF� 
CVJMEJOH�XBT�EFTJHOFE�GPS�TFJTNJD�SFRVJSFNFOUT�JU�JT�OPU�QPTU�CFODINBSL��BTTFTT�QFOBMUZ� 
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Selecting the Refuge Area
 
*EFOUJGZ�QPUFOUJBM�SFGVHF�BSFBT�BOE�BOTXFS�UIF�GPMMPXJOH�RVFTUJPOT�GPS�FBDI�POF�� 

0O�CBTJT�PG�UIJT�JOGPSNBUJPO�TFMFDU�UIF�CFTU�QPUFOUJBM�SFGVHF�BSFBT�	JOUFSJPS�TQBDFT�UIBU�QSPWJEF�UIF�CFTU�QSPUFDUJPO
�� 
&YQMBJO�UIF�TFMFDUJPO�BOE�SBOL�UIF�SFGVHF�BSFBT�GSPN�NPTU�EFTJSBCMF�UP�MFBTU�EFTJSBCMF� 

5IF�SFDPNNFOEFE�TRVBSF�GPPUBHF�	34'
�VTFE�GPS�SFGVHF�NVTU�CF�DBMDVMBUFE�EFQFOEJOH�PO�UIF�IB[BSE�UZQF�� 

'PS�5PSOBEP�6TF�34'���5PUBM�1PQVMBUJPO�Y���TRVBSF�GFFU
� 
	'PS�)VSSJDBOF�6TF�34'���5PUBM�1PQVMBUJPO�Y����TRVBSF�GFFU
� 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

%PFT�UIF�QPUFOUJBM�SFGVHF�BSFB�IBWF�FYDFTTJWF�HMB[JOH�	HSFBUFS�UIBO����PG�FYUFSJPS�XBMM�TVSGBDF�DPWFSFE�CZ�XJO� 
EPXT
�PS�MPOH�VOTVQQPSUFE�XBMMT�BOE�SPPG�TQBOT�	HSFBUFS�UIBO����GFFU
 �� 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

*T�UIF�QPUFOUJBM�SFGVHF�BSFB�TVTDFQUJCMF�UP�EBNBHF�GSPN�DPMMBQTJOH�OFBSCZ�IFBWZ�TUSVDUVSFT�PS�PUIFS�PCKFDUT�	F�H�� 
DPODSFUF�UPXFST�UFMFQIPOF�PS�QPXFS�QPMFT�BOUFOOB�UPXFST�DIJNOFZT�USFFT�FUD�
 �� 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@� 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

*T�UIF�QPUFOUJBM�SFGVHF�BSFB�BDDFTTJCMF�UP�BMM�CVJMEJOH�PDDVQBOUT�JODMVEJOH�UIF�EJTBCMFE � � 
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)PX�NVDI�VTBCMF�TQBDF�FYJTUT�	TFF�1BSU�P�PG�'&."�����4FDUJPOT�������BOE������
 � 

SFDPNNFOEFE�TRVBSF�GPPUBHF�	34'�DBMDVMBUFE�BCPWF
��� 

BWBJMBCMF�TRVBSF�GPPUBHF�	"4'
��� 

VTBCMF�TRVBSF�GPPUBHF�	64'
�� 
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5IF�64'�JT�EFUFSNJOFE�CZ�TVCUSBDUJOH�UIF�áPPS�BSFB�PG�FYDMVEFE�TQBDFT�QBSUJUJPOT�BOE�XBMMT�DPMVNOT�àYFE�PS� 
NPWBCMF�PCKFDUT�GVSOJUVSF�FRVJQNFOU�PS�PUIFS�GFBUVSFT�UIBU�DBOOPU�CF�SFNPWFE�PS�TUPSFE�EVSJOH�VTF�BT�B�TBGF� 
SPPN�GSPN�UIF�"4'��� 

</PUF��BT�BO�BMUFSOBUF�NFUIPE�UIF�GPMMPXJOH�WBMVFT�DBO�CF�VTFE�UP�DBMDVMBUF�64'�m�GPS�TBGF�SPPN�BSFBT�XJUI� 
DPODFOUSBUFE�GVSOJTIJOHT�PS�àYFE�TFBUJOH�SFEVDF�CZ�B�NJOJNVN�PG������GPS�TBGF�SPPN�BSFBT�XJUI�VODPODFOUSBUFE� 
GVSOJTIJOHT�	SFNPWBCMF�UBCMFT�FUD�
�BOE�XJUIPVU�àYFE�TFBUJOH�SFEVDF�CZ�B�NJOJNVN�PG������GPS�TBGF�SPPN�BSFBT� 
XJUI�PQFO�TQBDF�SFEVDF�CZ�B�NJOJNVN�PG�����>� 
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Common Building Types and Glossary of Terms
 

5IF�GPMMPXJOH�JT�B�HVJEF�GPS�TFMFDUJOH�UIF�UZQF�PG�CVJMEJOH�UZQF�PG�DPOTUSVDUJPO�PG�UIF�CVJMEJOH� 
FWBMVBUFE��5IF�QSJNBSZ�EFTJHOBUJPOT�UIBU�UIF�CVJMEJOH�UZQFT�BSF�EJWJEFE�JOUP�BSF�8PPE�4UFFM� 
$PODSFUF�1SF�$BTU�$PODSFUF�3FJOGPSDFE�.BTPOSZ�1BSUJBMMZ�3FJOGPSDFE�.BTPOSZ�BOE� 
6OSFJOGPSDFE�.BTPOSZ� 

Braced Frame� 
"�CVJMEJOH�GSBNF�TZTUFN�JO�XIJDI�BMM�WFSUJDBM�BOE�MBUFSBM�GPSDFT�BSF�SFTJTUFE�CZ�TIFBS�BOE�áFYVSF� 
JO�UIF�NFNCFST�KPJOUT�PG�UIF�GSBNF�JUTFMG�BOE�XBMMT�PS�CSBDJOH�TZTUFNT�CFUXFFO�UIF�CFBNT�BOE� 
DPMVNOT��"�CSBDFE�GSBNF�JT�EFQFOEFOU�PO�CSBDJOH�JOàMM�XBMMT�CFUXFFO�UIF�DPMVNOT�PS�TIFBS� 
XBMMT�CFUXFFO�UIF�DPMVNOT�UP�SFTJTU�MBUFSBM�MPBET� 

Concrete� 
5IFTF�CVJMEJOHT�IBWF�XBMMT�BOE�PS�GSBNFT�DPOTUSVDUFE�PG�SFJOGPSDFE�DPODSFUF�DPMVNOT�BOE� 
CFBNT��8BMMT�XJMM�CF�TFFO�BT�TNPPUI�TVSGBDFT�PG�àOJTIFE�DPODSFUF��*G�UIJT�JT�B�DPODSFUF�GSBNF� 
DPODSFUF�NBTPOSZ�VOJUT�	$.6T
�BSF�PGUFO�VTFE�BT�TIFBS�	JOUFSOBM �XBMMT�QMBDFE�CFUXFFO�UIF� 
DPMVNOT�BOE�UIF�CFBNT��� 

Engineered Steel (Heavy)� 
5IFTF�CVJMEJOHT�BSF�DPOTUSVDUFE�PG�TUFFM�CFBNT�BOE�DPMVNOT�BOE�VTF�FJUIFS�NPNFOU�PS�CSBDFE� 
GSBNF�TZTUFNT��5IFTF�CVJMEJOHT�BSF�EFTJHOFE�TQFDJàDBMMZ�GPS�UIBU�TJUF�BOE�BSF�OPU�B�iQSF� 
FOHJOFFSFEu�PS�iQSF�GBCSJDBUFEu�CVJMEJOH� 

Load-Bearing Wall System� 
"�CVJMEJOH�TUSVDUVSBM�TZTUFN�JO�XIJDI�BMM�WFSUJDBM�BOE�MBUFSBM�GPSDFT�BSF�SFTJTUFE�CZ�UIF�XBMMT�PG�UIF� 
CVJMEJOH��5IF�SPPG�TUSVDUVSF�XJMM�CF�BUUBDIFE�UP�UIF�XBMMT�PG�UIF�CVJMEJOH�BOE�BOZ�GPSDFT�JO�UIF�SPPG� 
TZTUFN�XJMM�CF�USBOTGFSSFE�UP�UIF�XBMMT�UISPVHI�UIJT�SPPG�XBMM�DPOOFDUJPO� 

Moment Frame� 
"�CVJMEJOH�GSBNF�TZTUFN�JO�XIJDI�BMM�WFSUJDBM�BOE�MBUFSBM�GPSDFT�BSF�SFTJTUFE�CZ�TIFBS�BOE�áFYVSF� 
JO�NFNCFST�BOE�KPJOUT�PG�UIF�GSBNF�JUTFMG��"�NPNFOU�GSBNF�XJMM�OPU�VUJMJ[F�CSBDJOH�JOàMM�XBMMT� 
CFUXFFO�UIF�DPMVNOT�PS�TIFBS�XBMMT�CFUXFFO�UIF�DPMVNOT�UP�SFTJTU�MBUFSBM�MPBET� 

Partially Reinforced Masonry (PRM)� 
5IFTF�CVJMEJOHT�IBWF�QFSJNFUFS�CFBSJOH�XBMMT�PG�SFJOGPSDFE�CSJDL�PS�$.6�BOE�UIF�WFSUJDBM�XBMM� 
SFJOGPSDFNFOU�JT�TQBDFE�BU�NPSF�UIBO���JODIFT�BQBSU�BOE�B�NBYJNVN�TQBDJOH�PG����JODIFT�BQBSU�� 
3FJOGPSDJOH�GPS�UIFTF�XBMMT�XJMM�OPU�CF�FWJEFOU�XIFO�WJFXJOH�UIF�XBMMT��UIJT�JOGPSNBUJPO�NBZ�CF� 
BUUBJOFE�CZ�VTJOH�SFJOGPSDFNFOU�MPDBUJOH�EFWJDFT�PS�GSPN�SFWJFXJOH�QSPKFDU�QMBOT��3PPG�TZTUFNT� 
XJMM�UZQJDBMMZ�CF�DPOTUSVDUFE�PG�XPPE�NFNCFST�TUFFM�GSBNFT�BOE�USVTTFT�PS�DPODSFUF��5IFZ�NBZ� 
BMTP�IBWF�SPPGT�BOE�áPPST�DPNQPTFE�PG�QSFDBTU�DPODSFUF� 
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Pre-cast (Including Tilt-up Construction) Concrete� 
5IFTF�CVJMEJOHT�UZQJDBMMZ�IBWF�QSF�DBTU�BOE�UJMU�VQ�DPODSFUF�UIBU�XJMM�SVO�WFSUJDBMMZ�GSPN�áPPS�UP� 
DFJMJOH�SPPG��5IFTF�CVJMEJOHT�PGUFO�IBWF�QSF�DBTU�PS�DBTU�JO�QMBDF�DPODSFUF�SPPG�TZTUFNT�CVU� 
NBZ�IBWF�WFSZ�MBSHF�XPPE�PS�NFUBM�EFDL�SPPG�TZTUFNT��5IFTF�CVJMEJOHT�DPVME�BMTP�CF�QSF� 
DBTU�DPODSFUF�GSBNFT�XJUI�DPODSFUF�TIFBS�XBMMT�DPOUBJOJOH�áPPS�BOE�SPPG�EJBQISBHNT�UZQJDBMMZ� 
DPNQPTFE�PG�QSF�DBTU�DPODSFUF� 

Reinforced Masonry (RM)� 
5IFTF�CVJMEJOHT�IBWF�QFSJNFUFS�CFBSJOH�XBMMT�PG�SFJOGPSDFE�CSJDL�PS�$.6�BOE�UIF�WFSUJDBM�XBMM� 
SFJOGPSDFNFOU�JT�TQBDFE�BU�B�NBYJNVN�TQBDJOH�PG���JODIFT�BQBSU��JG�UIF�SFJOGPSDFNFOU�JT�JO�$.6� 
XBMMT�FWFSZ�DFMM�NVTU�DPOUBJO�SFJOGPSDJOH�TUFFM�BOE�HSPVU��3FJOGPSDJOH�GPS�UIFTF�XBMMT�XJMM�OPU�CF� 
FWJEFOU�XIFO�WJFXJOH�UIF�XBMMT��UIJT�JOGPSNBUJPO�NBZ�CF�BUUBJOFE�CZ�VTJOH�SFJOGPSDFNFOU�MPDBUJOH� 
EFWJDFT�PS�GSPN�SFWJFXJOH�QSPKFDU�QMBOT��3PPG�TZTUFNT�XJMM�UZQJDBMMZ�CF�DPOTUSVDUFE�PG�XPPE� 
NFNCFST�TUFFM�GSBNFT�BOE�USVTTFT�PS�DPODSFUF��5IFZ�NBZ�BMTP�IBWF�SPPGT�BOE�áPPST�DPNQPTFE� 
PG�QSF�DBTU�DPODSFUF� 

Steel (Light/Pre-engineered) 
5IFTF�CVJMEJOHT�BU�B�NJOJNVN�XJMM�IBWF�B�GSBNF�PG�TUFFM�DPMVNOT�BOE�CFBNT��5IFTF�CVJMEJOHT� 
NBZ�CF�DPOTUSVDUFE�XJUI�CSBDFE�GSBNFT��5IFTF�CVJMEJOHT�NBZ�CF�iQSF�FOHJOFFSFEu�BOE�PS� 
iQSFGBCSJDBUFEu�XJUI�USBOTWFSTF�SJHJE�GSBNFT��*OUFSJPS�TIFBS�XBMMT�NBZ�FYJTU�CFUXFFO�UIF�DPMVNOT� 
BOE�CFBNT�PG�UIF�GSBNF��*O�BEEJUJPO�FYUFSJPS�XBMMT�NBZ�CF�PGGTFU�GSPN�UIF�FYUFSJPS�GSBNF� 
NFNCFST�XSBQ�BSPVOE�UIFN�BOE�QSFTFOU�B�TNPPUI�NBTPOSZ�FYUFSJPS�XJUI�OP�JOEJDBUJPO�PG�UIF� 
TUFFM�GSBNF� 

Unreinforced Masonry (URM)� 
5IFTF�CVJMEJOHT�IBWF�QFSJNFUFS�CFBSJOH�XBMMT�PG�VOSFJOGPSDFE�CSJDL�PS�DPODSFUF�CMPDL�NBTPOSZ�� 
3PPG�TZTUFNT�XJMM�UZQJDBMMZ�CF�DPOTUSVDUFE�PG�XPPE�NFNCFST�TUFFM�GSBNFT�BOE�USVTTFT�PS� 
DPODSFUF��5IFZ�NBZ�BMTP�IBWF�SPPGT�BOE�áPPST�DPNQPTFE�PG�QSF�DBTU�DPODSFUF��.PTU�NBTPOSZ� 
XBMM�TZTUFNT�UIBU�XFSF�DPOTUSVDUFE�QSJPS�UP�UIF�����T�BSF�VOSFJOGPSDFE�NBTPOSZ� 

Wood� 
5IFTF�CVJMEJOHT�BSF�UZQJDBMMZ�TJOHMF�PS�NVMUJQMF�GBNJMZ�EXFMMJOHT�PG�POF�PS�NPSF�TUPSJFT��8PPE� 
TUSVDUVSFT�NBZ�BMTP�CF�DPNNFSDJBM�PS�JOEVTUSJBM�CVJMEJOHT�XJUI�B�MBSHF�áPPS�BSFB�BOE�XJUI�GFX�JG� 
BOZ�JOUFSJPS�XBMMT��5ZQJDBMMZ�BMM�XBMMT�BOE�SPPG�TZTUFNT�BSF�DPOTUSVDUFE�PG�UJNCFS�GSBNFT� 

5IF�GPMMPXJOH�JT�B�HMPTTBSZ�PG�UFSNT�UIBU�IBT�CFFO�QSPWJEFE�UP�FOTVSF�DMBSJUZ�BOE�QSPWJEF� 
EFàOJUJPOT�GPS�UFSNJOPMPHZ�VTFE�JO�UIFTF�DIFDLMJTUT�� 

Base Flood� 
5IF�áPPE�IBWJOH�B���QFSDFOU�QSPCBCJMJUZ�PG�CFJOH�FRVBMFE�PS�FYDFFEFE�JO�BOZ�HJWFO�ZFBS��BMTP� 
SFGFSSFE�UP�BT�UIF�����ZFBS�áPPE� 
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Base Flood Elevation (BFE)� 
5IJT�IFJHIU�PG�UIF�CBTF�áPPE�JO�SFMBUJPO�UP�UIF�/BUJPOBM�(FPEFUJD�7FSUJDBM�%BUVN�PG������	PS�PUIFS� 
WFSUJDBM�EBUVN�BT�TQFDJàFE
��5IFTF�FMFWBUJPOT�DBO�CF�GPVOE�PO�B�'MPPE�*OTVSBODF�3BUF�.BQ� 
	'*3.
��5IF�FMFWBUJPO�PG�UIF�MPXFTU�áPPS�PG�B�TUSVDUVSF�NVTU�CF�BCPWF�UIF�#'&�UP�RVBMJGZ�GPS�NPTU� 
GPSNT�PG�GFEFSBM�áPPE�JOTVSBODF� 

Continuous Load Path� 
"�DPOUJOVPVT�MPBE�QBUI�DBO�CF�UIPVHIU� 
PG�BT�B�iDIBJOu�SVOOJOH�UISPVHI�B� 
CVJMEJOH��5IF�iMJOLTu�PG�UIF�DIBJO�BSF� 
TUSVDUVSBM�NFNCFST�DPOOFDUJPOT� 
CFUXFFO�NFNCFST�BOE�BOZ�GBTUFOFST� 
VTFE�JO�UIF�DPOOFDUJPOT�	TVDI�BT� 
OBJMT�TDSFXT�CPMUT�XFMET�FUD�
��5P�CF� 
FGGFDUJWF�FBDI�iMJOLu�JO�UIF�DPOUJOVPVT� 
MPBE�QBUI�NVTU�CF�TUSPOH�FOPVHI� 
UP�USBOTGFS�MPBET�XJUIPVU�CSFBLJOH�� 
#FDBVTF�BMM�BQQMJFE�MPBET�	HSBWJUZ� 
EFBE�MJWF�VQMJGU�MBUFSBM�FUD�
�NVTU�CF� 
USBOTGFSSFE�UP�UIF�GPVOEBUJPO�UIF�MPBE� 
QBUI�NVTU�DPOOFDU�UP�UIF�GPVOEBUJPO�� 

"O�FYUFSJPS�JOTVMBUJPO�àOJTIJOH�TZTUFN� 
&*'4
�JT�B�NVMUJ�MBZFSFE�FYUFSJPS�XBMM� 
TZTUFN�VTFE�PO�CPUI�DPNNFSDJBM� 
CVJMEJOHT�BOE�IPNFT�	TFF�'JHVSF��
��*U� 
DPNQSJTFT�BO�JOTVMBUJPO�CPBSE�NPVOUFE� 
UP�B�TVCTUSBUF��5IF�JOTVMBUJPO�JT� 
QSPUFDUFE�CZ�B�QMBTUJD�àOJTI�DPBU��.FTI� 
SFJOGPSDJOH�NBZ�CF�VTFE�UP�TUSFOHUIFO�UIF�TZTUFN��.FTI�SFJOGPSDJOH�JT�MPDBUFE�JO�B�CBTF�DPBU�UIBU� 
JT�CFUXFFO�UIF�JOTVMBUJPO�CPBSE�BOE�UIF�àOJTI�DPBU� 

Flood Insurance Rate Map (FIRM)� 
"O�JOTVSBODF�BOE�áPPEQMBJO�NBOBHFNFOU�NBQ�JTTVFE�CZ�'&."�UIBU�JEFOUJàFT�BSFBT�PG�B����� 
ZFBS�áPPE�IB[BSE�JO�B�DPNNVOJUZ��*O�BSFBT�TUVEJFE�CZ�EFUBJMFE�BOBMZTFT�UIF�'*3.�BMTP�TIPXT� 
#'&T�BOE�����ZFBS�áPPEQMBJO�CPVOEBSJFT�BOE�PDDBTJPOBMMZ�áPPEXBZ�CPVOEBSJFT� 

Flood-Resistant Material� 
"OZ�CVJMEJOH�NBUFSJBM�DBQBCMF�PG�XJUITUBOEJOH�EJSFDU�BOE�QSPMPOHFE�DPOUBDU�XJUI�áPPEXBUFST� 
XJUIPVU�TVTUBJOJOH�TJHOJàDBOU�EBNBHF��5IF�UFSN�iQSPMPOHFE�DPOUBDUu�NFBOT�BU�MFBTU����IPVST� 
BOE�UIF�UFSN�iTJHOJàDBOU�EBNBHFu�NFBOT�BOZ�EBNBHF�SFRVJSJOH�NPSF�UIBO�MPX�DPTU�DPTNFUJD� 
SFQBJS�	TVDI�BT�QBJOUJOH
� 

Figure 4. EIFS wall construction
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Masonry Wall: Height to Thickness Ratio (H/T) 
)FJHIU�UP�UIJDLOFTT�SFGFST�UP�UIF�IFJHIU�PG�B�NBTPOSZ�XBMM�DPNQBSFE�UP�UIF�UIJDLOFTT�PG�UIF�XBMM�� 
5IF�IFJHIU�PG�UIF�XBMM�TIPVME�CF�NFBTVSFE�GSPN�UIF�GPVOEBUJPO�VQ�UP�UIF�QPJOU�BU�XIJDI�UIF�XBMM�JT� 
MBUFSBMMZ�TVQQPSUFE��*O�B�POF�TUPSZ�CVJMEJOH�UIF�NBYJNVN�IFJHIU�XJMM�UZQJDBMMZ�CF�GPVOE�BU�UIF�QPJOU� 
BU�XIJDI�B�XBMM�FYUFOET�UP�UIF�IJHIFTU�SPPG�TVQQPSU��*O�B�NVMUJ�TUPSZ�CVJMEJOH�UIF�UBMMFTU�áPPS�IFJHIU� 
XJMM�JOEJDBUF�UIF�IFJHIU�PG�UIF�XBMM��*OTQFDUJPO�PG�B�EPPSXBZ�TFDUJPO�JO�B�NBTPOSZ�XBMM�XJMM�BMMPX�BO� 
FWBMVBUPS�UP�EFUFSNJOF�UIF�UIJDLOFTT�PG�UIF�XBMM��5IF�MBSHFTU�SBUJP�UIBU�JT�GPVOE�JT�UIF�NPTU�DSJUJDBM� 

Masonry Wall: Length to Thickness Ratio (L/T)� 
-FOHUI�UP�UIJDLOFTT�SFGFST�UP�UIF�MFOHUI�PG�B�NBTPOSZ�XBMM�DPNQBSFE�UP�UIF�UIJDLOFTT�PG�UIF�XBMM�� 
5IF�MFOHUI�PG�UIF�XBMM�JT�UZQJDBMMZ�NFBTVSFE�GSPN�B�XBMM�DPSOFS�UP�UIF�OFYU�BEKBDFOU�XBMM�DPSOFS�� 
8BMM�TQBOT�IPXFWFS�DBO�CF�RVJUF�MPOH��*G�UIFSF�BSF�BOZ�WFSUJDBM�DPMVNOT�JO�B�XBMM�UIF�MFOHUI�XJMM� 
UIFO�CF�NFBTVSFE�GSPN�DPMVNO�UP�DPMVNO�PS�GSPN�WFSUJDBM�TVQQPSU�UP�WFSUJDBM�TVQQPSU��*OTQFDUJPO� 
PG�B�EPPSXBZ�TFDUJPO�JO�B�NBTPOSZ�XBMM�XJMM�BMMPX�BO�FWBMVBUPS�UP�EFUFSNJOF�UIF�UIJDLOFTT�PG�UIF� 
XBMM��5IF�MBSHFTU�SBUJP�UIBU�JT�GPVOE�JT�UIF�NPTU�DSJUJDBM� 

Parapet� 
"�QBSBQFU�JT�B�TNBMM�XBMM�MPDBUFE�BUPQ�B�CVJMEJOH�UIBU�FYUFOET�BCPWF�UIF�SPPG�MFWFM��1BSBQFUT� 
BSF�UZQJDBMMZ�MPDBUFE�BMPOH�B�XBMM�GBDF�BU�UIF�UPQ�PG�UIF�SPPG��5IFZ�BSF�NPTU�DPNNPOMZ�TFFO�PO� 
áBU�SPPGT�BOE�BSF�VTVBMMZ�B�GFX�GFFU�UBMM�BOE�XJMM�CF�B�NJOJNVN�PG���JODIFT�UIJDL��5IFZ�BSF�PGUFO� 
DPOTUSVDUFE�PG�VOSFJOGPSDFE�NBTPOSZ�BOE�BSF�TVTDFQUJCMF�UP�EBNBHF�CZ�MBUFSBM�GPSDFT�DBVTFE�CZ� 
XJOE�BOE�TFJTNJD�GPSDFT� 

Tack Weld� 
"�TNBMM�XFME�JOUFOEFE�POMZ�UP�TFDVSF�B�CVJMEJOH�FMFNFOU�	J�F��SPPG�EFDL
�JO�QMBDF�EVSJOH� 
DPOTUSVDUJPO��*G�UIF�UZQF�PG�XFME�DBOOPU�CF�EFUFSNJOFE�JU�TIPVME�CF�DPOTJEFSFE�OP�CFUUFS�UIBO�B� 
UBDL�XFME�BOE�i0UIFSu�TIPVME�CF�TFMFDUFE�� 
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B.2 Designer Checklists
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Walls / Openings / Door Assemblies / Window and Window Assemblies  
 

 

 

 

 

 

Flood Hazards (FEMA 361) 
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Other Hazards (FEMA 361) 
 

 

 

Ventilation (FEMA 361) 

 
 

 
Square Footage/Occupancy Criteria (FEMA 361) 

 

Recommended Square Footage (RSF) Calculations 
 
 
 
 
 

ADA Requirements (FEMA 361) 
 

Toilets 
 
 

Special Inspection 
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Appendix C 
Case Study I – Stand-Alone 
Community Safe Room 
(North Carolina) 

Introduction 
5IJT�BQQFOEJY�QSFTFOUT�BO�FYBNQMF�PG�B�DPNCJOFE�TBGF�SPPN�UIBU�NFFUT�UIF�NPTU�SFTUSJDUJWF� 
EFTJHO�SFRVJSFNFOUT�GPS�CPUI�UPSOBEP�BOE�IVSSJDBOF�IB[BSET��5IJT�FYBNQMF�XBT�GSPN�UIF�'&."� 
SFTQPOTF�UP�)VSSJDBOF�'MPZE�JO�/PSUI�$BSPMJOB�BOE�CBDLHSPVOE�JOGPSNBUJPO�PO�UIF�QSPKFDU�JT� 
JODMVEFE�JO�UIF�i0WFSWJFXu�TFDUJPO��4FWFSBM�BEEJUJPOBM�JUFNT�SFMBUFE�UP�UIJT�QSPKFDU�IBWF�CFFO� 
JODMVEFE�JO�UIJT�BQQFOEJY�JODMVEJOH� 

O� *OJUJBM�XJOE�MPBE�DBMDVMBUJPOT�GPS�UIF�TBGF�SPPN� 

O� 5IF�JOJUJBM�CVEHFUBSZ�DPTU�FTUJNBUF�	XIJDI�XBT�PSJHJOBMMZ�QSFQBSFE�JO������BOE�IBT�CFFO� 
VQEBUFE�UP������EPMMBST
� 

O� "�TBNQMF�PG�UIF�PSJHJOBM�DPODFQUVBM�EFTJHO�ESBXJOHT�GPS�UIF�/PSUI�$BSPMJOB�TBGF�SPPN� 
QSPKFDU�� 

O� "�TBNQMF�$PNNVOJUZ�4BGF�3PPN�0QFSBUJPOT�1MBO�	XJUI�BUUBDINFOUT ��5IF�QMBO�JT� 
QSPWJEFE�BT�B�UFNQMBUF�MJTUJOH�SFTQPOTJCJMJUJFT�BOE�QSPDFEVSFT�GPS�UIF�PQFSBUJPO�PG�B�TBGF� 
SPPN�UIBU�NBZ�CF�VTFE�EVSJOH�B�UPSOBEP�PS�IVSSJDBOF��5IF�QSPDFEVSFT�TIPXO�JO�UIFTF� 
BUUBDINFOUT�DBO�CF�BEBQUFE�UP�BOZ�TBGF�SPPN�JO�UIF�6OJUFE�4UBUFT�EFTJHOFE�GPS�UIF�TBNF� 
IB[BSET� 

Overview 
5IF�TFWFSF�áPPEJOH�JO�UIF�TUBUF�PG�/PSUI�$BSPMJOB�QSPEVDFE�CZ�)VSSJDBOF�'MPZE�DBVTFE� 
TVCTUBOUJBM�QSPQFSUZ�EBNBHF�MFBWJOH�NBOZ�SFTJEFOUT�IPNFMFTT��5FNQPSBSZ�IPVTJOH�XBT� 
QSPWJEFE�CZ�'&."�GPS�UIF�WJDUJNT�PG�UIF�áPPET��5FNQPSBSZ�NBOVGBDUVSFE�IPNF�DPNNVOJUJFT� 
XFSF�TFU�VQ�UP�IPVTF�UIPTF�MFGU�IPNFMFTT�VOUJM�TVDI�UJNF�UIBU�QFSNBOFOU�IPNFT�XPVME�CF� 
BWBJMBCMF�� 

$POWFOUJPOBM�TUJDL�CVJMU�IPVTFT�BOE�NBOVGBDUVSFE�IPNFT�BSF�UZQJDBMMZ�OPU�EFTJHOFE�UP�SFTJTU� 
EFTJHO�XJOE�TQFFET�BTTPDJBUFE�XJUI�UPSOBEPFT��*O�BSFBT�XIFSF�FYUSFNF�XJOET�BSF�DPNNPO� 
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DPNNVOJUZ�TBGF�SPPNT�BSF�OFFEFE�UP�QSPUFDU�UIF�HSFBU�OVNCFST�PG�QFPQMF�MJWJOH�JO�'&."� 
QSPWJEFE�IPVTJOH��"�QSPKFDU�GPS�UIF�EFTJHO�PG�EVBM�VTF�TBGF�SPPNT�JOUFOEFE�UP�GVODUJPO�BT�CPUI� 
DPNNVOJUZ�DFOUFST�BOE�TBGF�SPPNT�GPS�SFTJEFOUJBM�OFJHICPSIPPET�XBT�JOJUJBUFE�UP�NFFU�UIJT�OFFE�� 
5IF�TBGF�SPPN�EFTJHO�ESBXJOHT�BOE�TQFDJàDBUJPOT�GPS�UIJT�QSPKFDU�XFSF�BMTP�JOUFOEFE�GPS�VTF�BT� 
DBTF�TUVEJFT�UP�QSPWJEF�HVJEBODF�GPS�EFTJHO�QSPGFTTJPOBMT�� 

&GGPSUT�XFSF�NBEF�UP�JOWPMWF�EFTJHO�QSPGFTTJPOBMT�GSPN�BSFBT�UIBU�FYQFSJFODF�FYUSFNF�XJOE� 
FWFOUT�BOE�SFRVJSF�DPNNVOJUZ�TBGF�SPPNT�UP�QSPUFDU�UIF�QPQVMBUJPO�GSPN�FYUSFNF�XJOE�FWFOUT�� 
5IF�TBGF�SPPNT�XFSF�SFRVJSFE�UP�QSPWJEF�OFBS�BCTPMVUF�QSPUFDUJPO�GSPN�FYUSFNF�XJOET�DPNQMZ� 
XJUI�MPDBM�CVJMEJOH�DPEFT�BOE�TFSWF�BT�B�DPNNVOJUZ�DFOUFS��$PNNVOJUZ�TBGF�SPPNT�JO�IVSSJDBOF� 
QSPOF�SFHJPOT�EP�OPU�IBWF�UP�CF�EFTJHOFE�GPS�B�UPSOBEP�IB[BSE�BT�XFMM�CVU�JU�JT�SFDPNNFOEFE� 
BT�IVSSJDBOFT�DBO�TQBXO�UPSOBEPFT�VQPO�MBOEGBMM��5IJT�QSPKFDU�XBT�EFTJHOFE�BT�B�DPNCJOFE� 
IB[BSE�TBGF�SPPN��%FTJHO�HVJEBODF�GSPN�"4$&� 
�����XBT�VTFE�GPS�UIF�PSJHJOBM�TUSVDUVSBM�EFTJHO�� 
IPXFWFS�DBMDVMBUJPOT�PG�XJOE�MPBET�VTFE�JO�UIF� 
PSJHJOBM�EFTJHO�IBWF�CFFO�DIFDLFE�VTJOH�UIF�EFTJHO� 
DSJUFSJB�TUBUFE�JO�$IBQUFS���PG�UIJT�QVCMJDBUJPO�BOE� 
"4$&������XIJDI�ZJFMEFE�UIF�TBNF�WBMVFT�GPS�XJOE� 
MPBET�BT�UIF�PSJHJOBM�DBMDVMBUJPOT��&RVBUJPOT�àHVSFT� 
BOE�UBCMFT�GSPN�"4$&���IBWF�CFFO�SFGFSFODFE�GSPN� 
CPUI�"4$&������BOE�"4$&�������4JUF�FWBMVBUJPOT� 
XFSF�QFSGPSNFE�UP�BTTFTT�OBUVSBM�IB[BSE�SJTLT�BOE� 
QBSLJOH�DBQBDJUZ�BOE�UP�FOTVSF�QSPQFS�BDDFTT��*O� 
BEEJUJPO�BO�PQFSBUJPOT�QMBO�XBT�EFWFMPQFE�TQFDJGZJOH� 
QSPDFEVSFT�QVCMJD�FEVDBUJPO�BOE�TJHOBHF��5IF�XJOE� 
MPBE�BOBMZTJT�PO�XIJDI�UIF�EFTJHOT�XFSF�CBTFE�UIF� 
PQFSBUJPOT�QMBO�BOE�UIF�EFTJHO�ESBXJOHT�BSF�QSPWJEFE� 
JO�UIJT�BQQFOEJY��"�TVNNBSZ�PG�EFTJHO�QBSBNFUFST�JT� 
QSFTFOUFE�PO�4IFFU�4��PG�UIF�QMBOT� 

NOTE 
5P�EFTJHO�SFJOGPSDFE�DPODSFUF�TBGF� 
SPPNT�EFTJHOFST�NBZ�VTF�FJUIFS� 
UIF�NBJO�CPEZ�PG�"$*�����#VJMEJOH� 
$PEF�3FRVJSFNFOUT�GPS�4USVDUVSBM� 
$PODSFUF�PS�UIF�"MUFSOBUF�%FTJHO� 
.FUIPE�"QQFOEJY�"�PG�"$*������ 
'PS�UIJT�DBTF�TUVEZ�UIF�EFTJHOFS� 
DIPTF�UP�VTF�UIF�"MUFSOBUF�%FTJHO� 
.FUIPE�� 

ASCE 7-98/7-05 Wind Load Analysis for Community Safe Room in 
North Carolina 
6TJOH�&YQPTVSF�$ 

General Data 
,[��������	 7FMPDJUZ�1SFTTVSF�&YQPTVSF�$PFGàDJFOU�	5BCMF�����PG�"4$&�������5BCMF�����PG� 

"4$&�����
 

*���������	 *NQPSUBODF�'BDUPS�	TFF�$IBQUFS���PG�UIJT�QVCMJDBUJPO
 

7��������	 8JOE�4QFFE�	NQI
�	'JHVSF�����JO�UIJT�QVCMJDBUJPO
��/PUF�UIBU�UIF�XJOE�TQFFE� 
TFMFDUFE�JT�GPS�UIF�UPSOBEP�IB[BSE�XIJDI�IBT�HSFBUFS�SFRVJSFNFOUT�PG�UIF�UXP� 
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IB[BSET�UIBU�UIF�TBGF�SPPN�JT�EFTJHOFE�GPS�	IVSSJDBOF�BOE�UPSOBEP
��'PS�SFGFSFODF� 
UIF�IVSSJDBOF�EFTJHO�XJOE�TQFFE�GPS�UIF�TUBUF�PG�/PSUI�$BSPMJOB�WBSJFT�GSPN�����UP� 
����NQI� 

,[U������ 5PQPHSBQIJD�'BDUPS�	'JHVSF�����PG�"4$&�������'JHVSF�����PG�"4$&�����
 

,E��������� 8JOE�%JSFDUJPOBMJUZ�'BDUPS�	TFF�$IBQUFS���PG�UIJT�QVCMJDBUJPO
 

I���������� #VJMEJOH�)FJHIU�	GU
 

-������� #VJMEJOH�-FOHUI�	GU
 

#������� #VJMEJOH�8JEUI�	GU
 

Velocity Pressure (Section 6.5.10 of ASCE 7-98 and ASCE 7-05) 
R ���	�������
	, 	, 	, 	7�*
�� R ���������QTG[ [ [U E [

R ���RI [ 

RI���������QTG 

External Pressure Coefficients for Walls (Figure 6-3 of ASCE 7-98; Figure 6-6 of 
ASCE 7-05) 
-�#��������� $ �������XJOEXBSE�XBMM�� � #�-��������� $ �������XJOEXBSE�XBMMQ� Q�

��� $ ����������MFFXBSE�XBMM�� � � � $ ��������MFFXBSE�XBMMQ�B Q�C

��� $ ��������TJEF�XBMM����� �  � � � $ ��������TJEF�XBMMQ� Q�

Roof Pressure Coefficients (Figure 6-3 of ASCE 7-98; Figure 6-6 of ASCE 7-05) 
I�-��������� $ ��������GSPN���m�����GU�GSPN�XJOEXBSE�FEHFQ�B

��� $ ��������GSPN�����m�������GU�GSPN�XJOEXBSE�FEHFQ�C

��� $ ��������GSPN�������m������GU�GSPN�XJOEXBSE�FEHFQ�

��� $ ��������NPSF�UIBO������GU�GSPN�XJOEXBSE�FEHFQ�

	/PUF��-FU�$Q����$Q�B���$Q�C�EVF�UP�SPPG�HFPNFUSZ
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Gust Factor 
(������� 

Internal Pressure Coefficients for Buildings (Table 6-7 of ASCE 7-98; Figure 6-5 
of ASCE 7-05) 
($ ��������GPS�QBSUJBMMZ�FODMPTFE�CVJMEJOHTQJQPT

($ ���������GPS�QBSUJBMMZ�FODMPTFE�CVJMEJOHTQJOFH

ATMOSPHERIC PRESSURE CHANGE (APC) 
5IF�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�($QJ�NBZ�CF�UBLFO�BT������� 	GPS�GVMMZ�FODMPTFE�CVJMEJOHT
� 
XIFO�WFOUJOH�BSFB�PG���TRVBSF�GPPU�QFS������DVCJD�GFFU�PG�JOUFSJPS�TBGF�SPPN�WPMVNF�JT� 
QSPWJEFE�UP�BDDPVOU�GPS�"1$��"T�BO�BMUFSOBUJWF�UP�DBMDVMBUJOH�UIF�FGGFDUT�PG�"1$�BOE�EFTJHOJOH� 
BO�BQQSPQSJBUF�WFOUJOH�TZTUFN�GPS�UIF�TBGF�SPPN�UIF�EFTJHO�NBZ�CF�DPNQMFUFE�VTJOH�BO� 
JOUFSOBM�QSFTTVSF�DPFGàDJFOU�($QJ���������BT�B�DPOTFSWBUJWF�NFBOT�UP�BDDPVOU�GPS�"1$� 

Design Wind Pressure for Rigid Buildings of All Heights (Section 6.5.12.2.1 of 
ASCE 7-98 and ASCE 7-05) 
GPS�QPTJUJWF�JOUFSOBM�QSFTTVSFT
 

Q ���	R 	(
	$ 
�m�	R 	($ 
�� � Q ���������XJOEXBSE�XBMMXJ [ Q� I QJQPT XJ

Q ���	R 	(
	$ 
�m�	R 	($ 
�� � Q ����������MFFXBSE�XBMM�	XJOE�QBSBMMFM�UP�SJEHF
MFF�B [ Q�B I QJQPT MFF�B

Q ���	R 	(
	$ 
�m�	R 	($ 
�� � Q ����������MFFXBSE�XBMM�	QFSQFOEJDVMBS�UP�SJEHF
MFF�C [ Q�C I QJQPT MFF�C

Q ���	R 	(
	$ 
�m�	R 	($ 
�� � Q ����������TJEF�XBMMTJEF [ Q� I QJQPT TJEF

Q ���	R 	(
	$ 
�m�	R 	($ 
�� � Q �����������SPPG�QSFTTVSFT�	��m�������GU�GSPN�� �SPPG� [ Q� I QJQPT SPPG�

� � � � � � XJOEXBSE�FEHF
 

Q ���	R 	(
	$ 
�m�	R 	($ 
� � Q ����������SPPG�QSFTTVSFT�	������m������GU�GSPN�� �SPPG� [ Q� I QJQPT SPPG�

� � � � � � XJOEXBSE�FEHF
 

Q ���	R 	(
	$ 
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� � Q ����������SPPG�QSFTTVSFT�	NPSF�UIBO������GU�GSPN�� SPPG� [ Q� I QJQPT SPPG�
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GPS�OFHBUJWF�JOUFSOBM�QSFTTVSFT
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	$ 
�m�	R 	($ 
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Q ���	R 	(
	$ 
�m�	R 	($ 
�� � Q ���������MFFXBSE�XBMM�	XJOE�QBSBMMFM�UP�SJEHF
MFF�B [ Q�B I QJOFH MFF�B

Q ���	R 	(
	$ 
�m�	R 	($ 
�� � Q ���������MFFXBSE�XBMM�	QFSQFOEJDVMBS�UP�SJEHF
MFF�C [ Q�C I QJOFH MFF�C
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	$ 
�m�	R 	($ 
�� � Q ���������TJEF�XBMMTJEF [ Q� I QJOFH TJEF

Q ���	R 	(
	$ 
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Q ���	R 	(
	$ 
�m�	R 	($ 
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��������� � � � � � XJOEXBSE�FEHF
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Figure C-1 Design wind pressures when wind is parallel to ridge with positive internal pressures (community 
safe room in North Carolina) 
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BUDGETARY COST ESTIMATE FOR THE NORTH CAROLINA SAFE ROOM 
(IN 2008 DOLLARS) 

ESTIMATED CONSTRUCTION COSTS (+/- 20%) 
(SAFE ROOM AREA = 3,600 Square Feet) 

Construction Item Cost 

4JUF�XPSL�BOE�HFOFSBM�SFRVJSFNFOUT ������ 

.BKPS�TUSVDUVSBM�TZTUFN��GPPUJOHT�áPPST�DPMVNOT� 
QJMBTUFST�CFBNT�SPPG 

������� 

*OUFSJPS�QBSUJUJPOT ������ 

%PPST�BOE�IBSEXBSF ������ 

1BJOUJOH�áPPS�TFBM�FYUFSJPS�XBUFSQSPPàOH ������ 

3PPàOH�	&1%.
�TJOHMF�QMZ ������ 

5PJMFU�QBSUJUJPOT�BOE�BDDFTTPSJFT�	"%"
� ����� 

1MVNCJOH ����� 

&MFDUSJDBM ������ 

.FDIBOJDBM ������ 

5PUBM�$POTUSVDUJPO�$PTUT ������� 

1SPàU�BOE�'FFT ������ 

5PUBM�&TUJNBUFE�$POTUSVDUJPO�$PTUT ������� 

6OJU�$PTU�	QFS�TRVBSF�GPPU�<TG>
 ��������TG
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Community Safe Room (CSR)
 
Sample Standard Operating Procedures (SOP)
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1 INTRODUCTION 
5IF�UFSN�iTBGF�SPPNu�JT�VTFE�CZ�NBOZ�FNFSHFODZ�SFTQPOTF�BOE�EJTBTUFS�BTTJTUBODF�BHFODJFT� 
BOE�PSHBOJ[BUJPOT�UP�EFTDSJCF�B�QMBDF�XIFSF�BTTJTUBODF�JT�QSPWJEFE�CFGPSF�EVSJOH�BOE�BGUFS�B� 
DBUBTUSPQIJD�FWFOU��8IBU�JT�NPTU�JNQPSUBOU�UP�OPUF�JT�UIBU�GFX�JG�BOZ�TBGF�SPPNT�UP�XIFSF�QFPQMF� 
BSF�FWBDVBUJOH�IBWF�CFFO�EFTJHOFE�PS�DPOTUSVDUFE�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�EVSJOH�BO� 
FYUSFNF�XJOE�FWFOU�TVDI�BT�B�UPSOBEP�PS�IVSSJDBOF��5IJT�TBNQMF�4UBOEBSE�0QFSBUJOH�1SPDFEVSFT� 
	401
�JT�CFJOH�EFWFMPQFE�GPS�B�CVJMEJOH�TUSVDUVSF�PS�QPSUJPO�UIFSFPG�UIBU�IBT�CFFO�EFTJHOFE� 
BOE�DPOTUSVDUFE�UP�GVODUJPO�BT�B�DPNNVOJUZ�TBGF�SPPN�BT�EFàOFE�CZ�'&."�����%FTJHO�BOE� 
$POTUSVDUJPO�(VJEBODF�GPS�$PNNVOJUZ�4BGF�3PPNT�	�����&EJUJPO
��'PS�UIF�QVSQPTFT�PG�UIJT� 
TBNQMF�401�B�iDPNNVOJUZ�TBGF�SPPNu�JT�B�CVJMEJOH�TUSVDUVSF�PS�QPSUJPO�UIFSFPG�UIBU�IBT�CFFO� 
EFTJHOFE�BOE�DPOTUSVDUFE�UP�QSPWJEF�MJGF�TBGFUZ�QSPUFDUJPO�PG�JUT�PDDVQBOUT�JO�DPNQMJBODF�XJUI� 
UIF�EFTJHO�BOE�DPOTUSVDUJPO�DSJUFSJB�GPS�DPNNVOJUZ�TBGF�SPPNT�BT�EFàOFE�CZ�'&."������"MM� 
PUIFS�TBGF�SPPNT�BSF�DPOTJEFSFE�SFGVHFT�PG�MBTU�SFTPSU�JOUFOEFE�UP�QSPWJEF�B�QMBDF�PG�SFGVHF�GPS� 
UIF�HFOFSBM�QPQVMBUJPO�XIP�MJWF�JO�BO�FWBDVBUJPO�[POF�PS�JO�BO�VOTBGF�TUSVDUVSF�CVU�POMZ�BGUFS� 
UIF�TUPSN�IBT�QBTTFE�PS�XJUIPVU�UIF�TFDVSJUZ�PG�IBWJOH�CFFO�FWBMVBUFE�DFSUJàFE�EFTJHOFE�PS� 
DPOTUSVDUFE�UP�NFFU�EFTJHO�DSJUFSJB�UIBU�QSPWJEF�iOFBS�BCTPMVUF�QSPUFDUJPOu�GPS�UIF�PDDVQBOUT��5IF� 
GPDVT�PG�UIJT�401�JT�UP�QSPWJEF�QSPDFEVSFT�GPS�PQFOJOH�NBOBHJOH�BOE�DMPTJOH�EPXO�	PS�IBOEJOH� 
PGG
�B�DPNNVOJUZ�TBGF�SPPN�JO�SFTQPOTF�UP�B�IVSSJDBOF��NPTU�BTQFDUT�PG�UIJT�401�BSF�BMTP� 
SFMFWBOU�UP�UIF�PQFOJOH�NBOBHJOH�BOE�DMPTJOH�EPXO�PG�B�UPSOBEP�DPNNVOJUZ�TBGF�SPPN� 

1.1 Purpose of Community Safe Rooms 
$PNNVOJUZ�TBGF�SPPNT�BSF�PQFOFE�XIFO�BO�FWBDVBUJPO�PSEFS�IBT�CFFO�JTTVFE�JO�UIF�DPNNVOJUZ� 
EVF�UP�BO�JNQFOEJOH�IVSSJDBOF�UPSOBEP�PS�PUIFS�QPUFOUJBM�FNFSHFODZ��$PNNVOJUZ�TBGF�SPPNT� 
BSF�JOUFOEFE�UP�TBWF�MJWFT�CZ�QSPWJEJOH�B�TBGF�TQBDF�UIBU�IBT�CFFO�EFTJHOFE�BOE�DPOTUSVDUFE� 
UP�SFTJTU�UIF�XJOE�GPSDFT�XJOE�ESJWFO�SBJO�BOE�EFCSJT�JNQBDUT�GSPN�B�TUPSN�PS�FWFOU��UIFZ�BSF� 
FRVJQQFE�UP�QSPWJEF�POMZ�UIF�CBTJD�FTTFOUJBMT�JO�PSEFS�UP�QSPUFDU�UIFJS�PDDVQBOUT�BOE�UP�TVQQPSU� 
UIFJS�JOUFOEFE�QVSQPTF�	F�H��QPUBCMF�XBUFS�NJOJNBM�GPPE�<TOBDLT>�CBTJD�TBOJUBUJPO�CBTJD�àSTU� 
BJE�BOE�TPNF�FMFDUSJDJUZ
��4JODF�UIF�QVSQPTF�JT�MJGF�TBGFUZ�GPS�B�NJOJNVN�TQFDJàFE�EVSBUJPO� 
DPNNVOJUZ�TBGF�SPPNT�EP�OPU�QSPWJEF�CFZPOE�UIFTF�FTTFOUJBMT� 

"T�TUBUFE�BCPWF�DPNNVOJUZ�TBGF�SPPNT�BSF�HFOFSBMMZ�JOUFOEFE�UP�PQFSBUF�GPS�B�WFSZ�MJNJUFE�UJNF�� 
*O�B�TDFOBSJP�JOWPMWJOH�B�UPSOBEP�B�DPNNVOJUZ�TBGF�SPPN�NBZ�GVODUJPO�GPS�POMZ�B�NBUUFS�PG�IPVST� 
XIFSFBT�JO�B�TDFOBSJP�PG�BO�BQQSPBDIJOH�IVSSJDBOF�B�DPNNVOJUZ�TBGF�SPPN�NBZ�GVODUJPO�MPOHFS� 
UZQJDBMMZ�VQ�UP���UP���EBZT�	SFBEFST�TIPVME�CF�BEWJTFE�UIBU�UIF�EFTJHO�DSJUFSJB�NJOJNVN�TBGF�SPPN� 
TQFDJàDBUJPOT�BSF�CVJMU�BSPVOE�POMZ����IPVS�PDDVQBODZ�GPS�IVSSJDBOF�TBGF�SPPNT�BOE���IPVST�GPS� 
UPSOBEP�TBGF�SPPNT
��*O�NPTU�JOTUBODFT�FWBDVFFT�TIPVME�CF�BCMF�UP�SFUVSO�UP�UIFJS�IPNFT�XJUIJO� 
B�TIPSU�UJNF�PS�SFMPDBUF�UP�PUIFS�IPVTJOH���*G�UIF�DPNNVOJUZ�TVTUBJOT�EBNBHF�GSPN�B�IVSSJDBOF�PS� 
UPSOBEP�BOE�GBNJMJFT�DBOOPU�SFUVSO�IPNF�UIFO�TPNF�DPNNVOJUZ�TBGF�SPPNT�NBZ�USBOTJUJPO�JOUP� 
NPSF�MPOH�UFSN�TBGF�SPPNT�QSPWJEJOH�NPSF�DPOTJEFSBCMF�NBTT�DBSF�m�NPSF�TVCTUBOUJBM�NFBMT� 
TIPXFST�BOE�DPUT�UP�EJTQMBDFE�GBNJMJFT���5IJT�QVCMJDBUJPO�JT�OPU�JOUFOEFE�UP�BEESFTT�MPOH�UFSN� 
TIFMUFSJOH�OFFET�PS�JTTVFT� 
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0GUFO�BSFB�QVCMJD�TDIPPM�EJTUSJDUT�QFSNJU�UIF�"NFSJDBO�3FE�$SPTT�GBJUI�CBTFE�PSHBOJ[BUJPOT� 
IPNFPXOFST�BTTPDJBUJPOT�PS�PUIFS�DJWJD�HSPVQT�UP�VTF�QVCMJD�TDIPPMT�PS�GBDJMJUJFT�BT�TBGF�SPPNT� 
QSJPS�UP�B�QPUFOUJBM�FNFSHFODZ�PS�QPTU�EJTBTUFS�BT�NBTT�DBSF�TBGF�SPPNT��-PDBM�NVOJDJQBM� 
MBX�FOGPSDFNFOU�JT�PGUFO�FYQFDUFE�UP�NBJOUBJO�BOE�TBGF�HVBSE�UIFTF�GBDJMJUJFT��4BGF�SPPN� 
NBOBHFNFOU�TUBGG�UZQJDBMMZ�SFDFJWFT�TVQQPSU�GSPN�UIF�MPDBM�&NFSHFODZ�0QFSBUJPOT�$FOUFS�	&0$
� 
JO�UIF�GPSN�PG�TVQQMFNFOUBM�FRVJQNFOU�TVQQMJFT�BOE�PS�TUBGG��5IF�"NFSJDBO�3FE�$SPTT�SPVUJOFMZ� 
NBLFT�BSSBOHFNFOUT�GPS�TOBDLT�BOE�PUIFS�TVQQMJFT�XJUI�MPDBM�WFOEPST�GPS�UIF�PQFSBUJPO�PG�FBDI� 
TBGF�SPPN�BOE�JO�TPNF�DBTFT�UIF�MPDBM�&0$�NBZ�BVHNFOU�UIFTF�FGGPSUT�CZ�QSPWJEJOH�BEEJUJPOBM� 
DPNGPSU�TVQQMJFT�TVDI�BT�áPPS�QBET�BOE�CMBOLFUT���)PXFWFS�JU�JT�WFSZ�JNQPSUBOU�UP�OPUF�UIBU� 
BMUIPVHI�UIFTF�TBGF�SPPNT�BSF�UIF�CFTU�BWBJMBCMF�CVJMEJOH�TUPDL�PQFO�UP�QSPWJEF�B�SFGVHF�GSPN� 
BO�JNQFOEJOH�FWFOU�UIFZ�IBWF�NPTU�MJLFMZ�OPU�CFFO�EFTJHOFE�PS�DPOTUSVDUFE�UP�NFFU�UIF�EFTJHO� 
DSJUFSJB�PG�'&."�����PS�UIF�*$$�/44"�4UBOEBSE�PO�UIF�%FTJHO�BOE�$POTUSVDUJPO�PG�4UPSN� 
4IFMUFST� 	*$$����
��"HBJO�POMZ�CVJMEJOHT�TUSVDUVSFT�PS�QPSUJPOT�UIFSFPG�UIBU�IBWF�CFFO�EFTJHOFE� 
BOE�DPOTUSVDUFE�UP�UIF�'&."�����DSJUFSJB�NBZ�CF�DPOTJEFSFE�'&."�iDPNNVOJUZ�TBGF�SPPNT�u 

1.2 Scope 
5IJT�QVCMJDBUJPO�JT�B�HVJEF�XJUI�UPPMT�TVDI�BT�DIFDLMJTUT�GPS�JOEJWJEVBMT�SFTQPOTJCMF�GPS�PQFOJOH� 
BOE�PQFSBUJOH�B�TDIPPM�QVCMJD�CVJMEJOH�DIVSDI�PS�PUIFS�GBDJMJUZ�UP�CF�VTFE�BT�B�DPNNVOJUZ�TBGF� 
SPPN�GPS�UIF�SFDFQUJPO�BOE�DBSF�PG�HFOFSBM�QPQVMBUJPO�FWBDVFFT�PS�EJTQMBDFE�SFTJEFOUT�QSJPS� 
UP�EVSJOH�BOE�JNNFEJBUFMZ�BGUFS�B�TUPSN��5IF�DPNNVOJUZ�TBGF�SPPNT�XJMM�NPTU�MJLFMZ�CFDPNF� 
PQFSBUJPOBM�VOEFS�UIF�EJSFDUJWF�PG�UIF�MPDBM�&0$�BOE�UIF�GBDJMJUZ�PXOFS�	F�H��MPDBM�TDIPPM� 
CPBSE�TVQFSJOUFOEFOU
�JO�UIF�FWFOU�BO�FWBDVBUJPO�PG�DFSUBJO�QPQVMBUJPOT�CFDPNFT�OFDFTTBSZ�� 
$PNNVOJUZ�TBGF�SPPNT�BSF�HFOFSBMMZ�JOUFOEFE�UP�PQFSBUF�GPS�B�MJNJUFE�UJNF�m���UP���EBZT��%VF� 
UP�UIF�WBSJBUJPO�PG�OFFET�GPS�EJGGFSFOU�UZQFT�PG�EJTBTUFST�UIFTF�QSPDFEVSFT�NBZ�WBSZ�TMJHIUMZ�� 
$MFBSMZ�OPU�FWFSZ�DPNQPOFOU�PG�UIJT�NBOVBM�OFFET�UP�CF�GVMMZ�JNQMFNFOUFE�GPS�FWFSZ� 
TJUVBUJPO��5IJT�QVCMJDBUJPO�XBT�EFWFMPQFE�CZ�DPNQJMJOH�CFTU�QSBDUJDFT�XIJDI�NBZ�OPU�CF� 
BQQMJDBCMF�JO�FWFSZ�TJUVBUJPO��'PS�FYBNQMF�JO�B�TJUVBUJPO�XJUI�BO�JNQFOEJOH�TUPSN�XJUI�B�TIPSU� 
OPUJDF�	F�H��B�SBQJEMZ�BQQSPBDIJOH�UPSOBEP
�JU�NBZ�OPU�CF�GFBTJCMF�UP�SFHJTUFS�DPNNVOJUZ�TBGF� 
SPPN�PDDVQBOUT�ZFU�JU�JT�JNQPSUBOU�UP�DPOTJEFS�NBOZ�PG�UIF�PUIFS�BTQFDUT�PG�UIJT�QVCMJDBUJPO�TVDI� 
BT�BMFSU�BOE�OPUJàDBUJPO�TFDVSJUZ�BOE�SFDPWFSZ�	TFF�"UUBDINFOU����2VJDL�4UBSU�VQ�$IFDLMJTU�GPS� 
UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS
��0O�UIF�PUIFS�IBOE�JO�TJUVBUJPOT�XIFSF�NPSF�BEWBODFE� 
OPUJDF�JT�MJLFMZ�	TVDI�BT�B�IVSSJDBOF
�NBOZ�JG�OPU�BMM�PG�UIF�DPNQPOFOUT�PG�UIJT�NBOVBM�DBO�CF� 
GVMMZ�JNQMFNFOUFE� 

*OEJWJEVBMT�SFRVJSJOH�TQFDJBMJ[FE�DBSF�EVF�UP�IFBMUI�BOE�NFEJDBM�DPODFSOT�TIPVME�CF�FWBDVBUFE� 
UP�TQFDJBM�OFFET�DPNNVOJUZ�TBGF�SPPNT�PS�IPTQJUBMT�OVSTJOH�IPNFT�PS�PUIFS�TQFDJBMMZ�FRVJQQFE� 
BOE�TUBGGFE�GBDJMJUJFT��"EEJUJPOBMMZ�UP�UIF�EFHSFF�QPTTJCMF�DPOTJEFSBUJPO�TIPVME�CF�HJWFO�UP� 
FWBDVFFT�XJUI�QFUT��%FUBJMT�PG�UIFTF�GBDJMJUJFT�XJMM�OPU�CF�DPWFSFE�JO�UIJT�EPDVNFOU�CVU�DBO� 
CF�GPVOE�JO�B�WBSJFUZ�PG�TPVSDFT�PO�UIF�XFC�PS�CZ�DPOUBDUJOH�ZPVS�MPDBM�PGàDF�PG�FNFSHFODZ� 
NBOBHFNFOU� 
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1.3 How to Use This SOP 
5IJT�QMBO�JT�EJWJEFE�JOUP�UISFF�TFDUJPOT��*OUSPEVDUJPO�1SPDFEVSFT�BOE�"UUBDINFOUT��5IF� 
1SPDFEVSFT�4FDUJPO�XJMM�MJTU�UIF�BHFODJFT�UBTLFE�XJUI�FJUIFS�B�MFBE�SPMF�PS�TVQQPSUJWF�SPMF�BOE� 
QSPWJEF�HVJEBODF�GPS�QSPDFEVSFT�SBOHJOH�GSPN�QSFQBSBUJPO�UP�SFDPWFSZ��5IJT�401�JT�VTFE�UP�PSJFOU� 
BOE�GBNJMJBSJ[F�BHFODJFT�PO�UIF�QSPDFEVSFT�BOE�HVJEFMJOFT�UIBU�HPWFSO�PQFSBUJPOT�BU�B�IVSSJDBOF� 
DPNNVOJUZ�TBGF�SPPN�� 

2 PROCEDURES 

2.1 Direction and Control  
5BCMF���JMMVTUSBUFT�B�TVHHFTUFE�TUBGàOH�TUSVDUVSF�BOE�DIBJO�PG�DPNNBOE�PODF�B�DPNNVOJUZ�TBGF� 
SPPN�IBT�CFFO�PQFOFE� 

EOC Liaison Community Safe 
Room Manager 

EOC Liaison 

Shift Supervisor 

Registration Unit 

Health Services 
Unit 

Communications 
Unit 

Food Unit 

Building Manager 
Local Law 

Enforcement 

Maintenance 
Staff 

Custodial Staff 

Security Staff 

Cafeteria Staff 

Table 1.  Staff Organization for a Community Safe Room 

%VF�UP�UIF�WBSJBUJPO�PG�OFFET�BOE�BWBJMBCJMJUZ�PG�SFTPVSDFT�GPS�EJGGFSFOU�UZQFT�PG�EJTBTUFST�UIFTF� 
QPTJUJPOT�NBZ�WBSZ��$MFBSMZ�OPU�FWFSZ�QPTJUJPO�OFFET�UP�CF�GVMMZ�JNQMFNFOUFE�GPS�FWFSZ� 
TJUVBUJPO��4IPVME�TUBGàOH�SFTPVSDFT�CF�MJNJUFE�SPMFT�BOE�SFTQPOTJCJMJUJFT�NBZ�CF�DPNCJOFE��5IJT� 
TUBGàOH�TUSVDUVSF�XBT�EFWFMPQFE�CZ�DPNQJMJOH�CFTU�QSBDUJDFT�XIJDI�NBZ�OPU�CF�BQQMJDBCMF�JO� 
FWFSZ�TJUVBUJPO��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JT�SFTQPOTJCMF�GPS�UIF�PWFSBMM�DPNNVOJUZ� 
TBGF�SPPN�PQFSBUJPOT�BOE�XPSLT�DMPTFMZ�XJUI�UIF�#VJMEJOH�.BOBHFS�	J�F��GBDJMJUZ�PXOFS�TDIPPM� 
QSJODJQBM�FUD�
��5IF�#VJMEJOH�.BOBHFS�NBLFT�àOBM�EFDJTJPOT�DPODFSOJOH�UIF�VTF�PG�TQBDF�PS� 
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FRVJQNFOU�BOE�PWFSTFFT�UIF�SFQBJS�PG�BOZ�BQQMJBODFT�FRVJQNFOU�FUD��XIJMF�UIF�DPNNVOJUZ�TBGF� 
SPPN�JT�PQFSBUJPOBM��5IF�#VJMEJOH�.BOBHFS�BMTP�DPMMBCPSBUFT�XJUI�MPDBM�MBX�FOGPSDFNFOU�PGàDJBMT� 
UP�FOTVSF�B�TFDVSF�GBDJMJUZ��5IF�4IJGU�4VQFSWJTPS�JT�SFTQPOTJCMF�GPS�UIF�PQFSBUJPOBM�FMFNFOUT�PG�UIF� 
TBGF�SPPN�GPS�IJT�IFS�BTTJHOFE�TIJGU�JODMVEJOH�TUBGàOH�PSEFSJOH�GPPE�BOE�TVQQMJFT�NPOJUPSJOH� 
DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�FUD��5IF�&0$�-JBJTPO�BTTJHOFE�UP�FBDI�DPNNVOJUZ�TBGF�SPPN� 
XPSLT�BT�B�USPVCMF�TIPPUFS�GPS�UIF�&0$�BOE�XJMM�XPSL�XJUI�UIF�&0$�UP�USZ�UP�TPMWF�QSPCMFNT� 
PS�JTTVFT�UIBU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�PS�#VJMEJOH�.BOBHFS�JT�IBWJOH�EJGàDVMUZ� 
SFTPMWJOH��5IF�&0$�-JBJTPO�DBO�QSPWJEF�BO�iFYUSB�QBJS�PG�IBOETu�GPS�UIF�TBGF�SPPN�NBOBHFNFOU� 
TUBGG�FTQFDJBMMZ�GPS�JTTVFT�UIBU�BSF�EJGàDVMU�UP�SFTPMWF� 

2.2 Alert and Notification 
%FQFOEJOH�PO�UIF�OBUVSF�PG�UIF�EJTBTUFS�UIFSF�NBZ�PS�NBZ�OPU�CF�BEWBODF�XBSOJOH�PG�BO�FWFOU�� 
*O�TJUVBUJPOT�XIFSF�BEWBODFE�XBSOJOH�JT�HJWFO�QSFQBSBUJPO�GPS�UIF�FWFOU�XJMM�CFHJO�XJUI�BT�NVDI� 
MFBE�UJNF�BT�QPTTJCMF��5IF�MPDBM�FNFSHFODZ�NBOBHFNFOU�BHFODZ�PS�&0$�XJMM�TFOE�JOGPSNBUJPO� 
GPS�IVSSJDBOF�FWBDVBUJPOT�UP�BHFODJFT�XFMM�JO�BEWBODF�PG�UIF�QSPKFDUFE�MBOEGBMM��5IF�MPDBM� 
FNFSHFODZ�NBOBHFNFOU�BHFODZ�XJMM�QSPWJEF�JOGPSNBUJPO�PO�UIF�TUPSN�BOE�B�QSPKFDUFE�TDIFEVMF� 
UP�TVQQPSU�BHFODJFT��"�UJNFUBCMF�PG�XIFO�UIF�MPDBM�&0$�XJMM�BDUJWBUF�TIPVME�BMTP�CF�QSPWJEFE�� 

3PMFT�EVSJOH�UIF�"MFSU�BOE�/PUJàDBUJPO�1IBTF�� 

5IF�MPDBM�FNFSHFODZ�NBOBHFNFOU�BHFODZ�XJMM�� 

O� /PUJGZ�DPNNVOJUZ�BHFODJFT�UIBU�XJMM�IBWF�SFQSFTFOUBUJWFT�JO�UIF�&0$�BOE�BMM�BHFODJFT� 
JOWPMWFE�JO�UIF�PQFSBUJPOT�BOE�TVQQPSU�PG�UIF�DPNNVOJUZ�TBGF�SPPNT�JO�UIF�QPTTJCMF�UISFBU� 
BSFB�PG�BO�FWFOU� 

O� *EFOUJGZ�QPTTJCMF�FWBDVBUJPO�[POFT�BOE�BGGFDUFE�QPQVMBUJPOT� 

O� ,FFQ�BHFODJFT�VQEBUFE�PO�UIF�TUBUVT�PG�UIF�FWFOU�CZ�QIPOF�DBMMT�GBYFT�PS�NFFUJOHT� 

O� %FUFSNJOF�XIJDI�DPNNVOJUZ�TBGF�SPPN	T
�XJMM�PQFO� 

O� /PUJGZ�TVQQPSU�BHFODJFT�BOE�QFSTPOOFM�XJUI�FTUJNBUFE�PQFOJOH�UJNF�BOE�MPDBUJPOT� 

"HFODJFT�UIBU�BSF�OPUJàFE�CZ�UIF�MPDBM�FNFSHFODZ�NBOBHFNFOU�BHFODZ�XJMM�� 

O� /PUJGZ�UIFJS�TUBGG�PG�UIF�QPTTJCMF�UISFBU�PG�BO�FWFOU 

O� *OTQFDU�EJTQFOTF�BOE�PS�SFMPDBUF�FRVJQNFOU�BOE�PS�TVQQMJFT 

O� .PCJMJ[F�BWBJMBCMF�SFTPVSDFT 

O� /PUJGZ�UIF�MPDBM�FNFSHFODZ�NBOBHFNFOU�BHFODZ�PG�BOZ�QSPCMFNT�EFàDJFODJFT 

O� 1SPWJEF�SFQSFTFOUBUJWF�JG�EFTJHOBUFE�BU�UIF�&0$�BU�EFTJHOBUFE�UJNF� 

4UBGG�UIBU�JT�FYQFDUFE�UP�SFQPSU�UP�XPSL�EVSJOH�BDUJWBUJPO�XJMM�JNQMFNFOU�UIFJS�1FSTPOBM�&NFSHFODZ� 
1SFQBSFEOFTT�1MBO�CZ�� 
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O�� 4FDVSJOH�UIFJS�IPNFT 

O�� .BLJOH�BSSBOHFNFOUT�GPS�GBNJMZ�NFNCFST�BOE�QFUT� 

O�� -PDBUJOH�QFSTPOBM�TVQQMJFT 

O�� &OTVSJOH�UIBU�UIFZ�IBWF�TVQQMJFE�VQ�UP�EBUF�FNFSHFODZ�DPOUBDU�OVNCFST�UP�UIFJS�BHFODZ� 
PS�UIF�QFSTPO�XIP�XJMM�CF�OPUJGZJOH�UIFN� 

O�� &OTVSJOH�UIBU�BOZ�WFIJDMFT�BOE�PS�FRVJQNFOU�UIBU�UIFZ�XJMM�OFFE�BSF�PQFSBUJPOBM�BOE�UIBU� 
OFFEFE�TVQQMJFT�BSF�PO�IBOE��� 

O�� 3FWJFXJOH�UIF�401�NBOVBM�BOE�CFJOH�BXBSF�PG�UIFJS�SPMFT� 

2.3 Response 

2.3.1 Opening the Community Safe Room 

5IF�EFTJHOBUFE�QFSTPOOFM�GSPN�UIF�GBDJMJUZ�	J�F��TDIPPM�DIVSDI�FUD�
�XJMM�NFFU�UIF�DPNNVOJUZ� 
TBGF�SPPN�QFSTPOOFM�BU�UIF�GBDJMJUZ�UP�VOMPDL�JU�BOE�QSFQBSF�GPS�UIF�PQFOJOH�UP�UIF�FWBDVFFT�� 
*EFBMMZ�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�TUBGG�TIPVME�BSSJWF�BU�UIF�GBDJMJUZ�BU�MFBTU��� 
IPVST�QSJPS�UP�UIF�PQFOJOH�UJNF�GPS�UIF�TBGF�SPPN�	BT�BQQMJDBCMF�BOE�BQQSPQSJBUF
�UP�QFSGPSN�B� 
XBMLUISPVHI�BOE�TFU�VQ�PQFSBUJPOT���&BDI�GBDJMJUZ�PS�TDIPPM�TIPVME�BMSFBEZ�CF�TUPDLFE�XJUI�BO� 
FYJTUJOH�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�T�,JU�	TFF�"UUBDINFOU����PG�UIJT�QMBO
��$PNNVOJUZ�4BGF� 
3PPN�.BOBHFST�TIPVME�BMTP�CF�HJWFO�BO�JOWFOUPSZ�PG�GPPE�JUFNT�UIBU�TIPVME�CF�PO�IBOE�BU�UIF� 
TDIPPM�PS�GBDJMJUZ�JG�BWBJMBCMF�BOE�B�TBNQMF�áPPS�QMBO�PG�UIF�TQBDF�UIBU�IBT�CFFO�EFTJHOBUFE�BT� 
TBGF�BOE�VTBCMF�GPS�PDDVQBOUT�	TFF�"UUBDINFOU����PG�UIJT�QMBO
�� 

6QPO�BSSJWJOH�BU�UIF�GBDJMJUZ�TDIPPM�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�NBLF�DPOUBDU� 
XJUI�UIF�#VJMEJOH�.BOBHFS�BOE�EP�B�XBMLUISPVHI�PG�UIF�BSFBT�EFTJHOBUFE�BT�TBGF�BOE�VTBCMF� 
GPS�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT��3FQPSU�BOZ�VTBCMF�TQBDF�EJTBHSFFNFOUT�XJUI�UIF�#VJMEJOH� 
.BOBHFS�UP�UIF�&0$�JNNFEJBUFMZ�� 

5IF�TVSWFZ�TIPVME�EPDVNFOU�UIF�DPOEJUJPO�PG�UIF�GBDJMJUZ�BU�UIF�UJNF�PG�UIF�PQFOJOH�BOE�BOZ� 
FRVJQNFOU�UIBU�XJMM�CF�VUJMJ[FE�EVSJOH�UIF�DPNNVOJUZ�TBGF�SPPN�T�PQFSBUJPO��5IF�TVSWFZ�TIPVME� 
BMTP�BEESFTT�XIJDI�BSFBT�PG�UIF�TDIPPM�NBZ�CF�VTFE�BOE�XIJDI�XJMM�CF�PGG�MJNJUT�XIJMF�UIF� 
DPNNVOJUZ�TBGF�SPPN�JT�PQFSBUJPOBM��'JOBMMZ�UIF�XBMLUISPVHI�TIPVME�JEFOUJGZ�TBGFUZ�JTTVFT�TVDI� 
BT�UIF�MPDBUJPO�PG�BMM�FNFSHFODZ�FYJUT�àSF�FYUJOHVJTIFST�àSF�BMBSN�QVMM�CPYFT�FUD� 

5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�XPSL�XJUI�UIF�#VJMEJOH�.BOBHFS�UP�JEFOUJGZ�B� 
MPDBUJPO�UIBU�IBT�B�UFMFQIPOF�XIJDI�DBO�CF�VTFE�BT�UIF�DPNNVOJUZ�TBGF�SPPN�T�i$PNNBOE� 
$FOUFS�u�0ODF�UIJT�JT�FTUBCMJTIFE�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�DBMM�UIF�&0$� 
BOE�QSPWJEF�UIF�UFMFQIPOF�OVNCFS�UP�UIF�$PNNBOE�$FOUFS�TP�UIBU�UIF�&0$�DBO�SFBDI�UIF� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BT�OFFEFE�� 

"GUFS�XBMLJOH�UISPVHI�UIF�FOUJSF�GBDJMJUZ�XJUI�UIF�#VJMEJOH�.BOBHFS�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFS�TIPVME�NFFU�XJUI�UIF�DBGFUFSJB�TUBGG�JG�BQQMJDBCMF�UP�JOWFOUPSZ�UIF�PO�IBOE�FNFSHFODZ� 
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GPPE�BOE�XBUFS�TUPDL��*G�UIF�FNFSHFODZ�GPPE�TUPDL�JT�OPU�JO�QMBDF�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFS�TIPVME�OPUJGZ�UIF�&0$�JNNFEJBUFMZ��8IJMF�UIJT�JT�IBQQFOJOH�UIF�4IJGU�4VQFSWJTPS�BOE� 
BTTJTUJOH�TUBGG�DBO�NBLF�TJHOT�UP�MBCFM�CBUISPPNT�FYJU�EPPST�GFFEJOH�BSFBT�BOE�UIF�SFHJTUSBUJPO� 
EFTL��5IF�DPNNVOJUZ�TBGF�SPPN�BSFBT�TIPVME�CF�TVCEJWJEFE�JOUP�BSFBT�VTBCMF�GPS��GBNJMJFT� 
XJUI�DIJMESFO�TJOHMF�NBMFT�TJOHMF�GFNBMFT�FMEFSMZ�BOE�JMM�PDDVQBOUT�m�TJHOT�TIPVME�CF�QMBDFE� 
JO�UIF�SFTQFDUJWF�BSFBT��$PNNVOJUZ�TBGF�SPPN�TUBGG�TIPVME�BMTP�TFU�VQ�UIF�SFHJTUSBUJPO�EFTL� 
OFBS�UIF�FOUSBODF�UP�UIF�DPNNVOJUZ�TBGF�SPPN�UP�FOTVSF�UIBU�BMM�PDDVQBOUT�BSF�JEFOUJàFE�VQPO� 
BSSJWBM��*G�QPTTJCMF�TJHOT�TIPVME�CF�QMBDFE�PO�UIF�DPNNVOJUZ�TBGF�SPPN�HSPVOET�BOE�BU�OFBSCZ� 
JOUFSTFDUJPOT�UP�BTTJTU�UIPTF�ESJWJOH�UPXBSE�UIF�GBDJMJUZ��+VTU�QSJPS�UP�PQFOJOH�UIF�$PNNVOJUZ�4BGF� 
3PPN�.BOBHFS�TIPVME�CSJFG�UIF�TUBGG�BOE�NBLF�XPSL�BTTJHONFOUT�� 

2.3.2 Securing the Facility 

*O�PSEFS�UP�NBJOUBJO�UIF�áPX�PG�QFSTPOOFM�BOE�FWBDVFFT�JU�JT�JNQPSUBOU�UP�FTUBCMJTI�POF�NBJO� 
FOUSBODFXBZ��4FDVSJUZ�QFSTPOOFM�BOE�MPDBM�QPMJDF�XJMM�FOTVSF�UIBU�UIF�BSFBT�UIBU�BSF�OPU�UP� 
CF�VTFE�EVSJOH�UIF�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPO�BSF�TFDVSFE�BOE�JEFOUJàFE�BT�PGG�MJNJUT�� 
"QQSPQSJBUF�TJHOBHF�TIPVME�CF�QMBDFE�PO�UIF�EPPS�UP�JEFOUJGZ�UIF�NBJO�FOUSBODFXBZ�BOE�FYUFSJPS� 
TJHOT�XJUI�EJSFDUJPOBM�BSSPXT�TIPVME�CF�QMBDFE�PO�BDDFTT�SPVUFT�UP�EJSFDU�USBGàD�UP�UIF�BQQSPQSJBUF� 
FOUSBODF���*OUFSJPS�TQBDFT�PG�UIF�CVJMEJOH�UIBU�BSF�OPU�UP�CF�VUJMJ[FE�TIPVME�CF�JEFOUJàFE�XJUI�i%P� 
/PU�&OUFSu�TJHOT�� 

'PS�IVSSJDBOF�TBGF�SPPN�BDUJWJUJFT�CVJMEJOH�NBJOUFOBODF�QFSTPOOFM�TIPVME�FOTVSF�UIBU�UIF� 
XJOEPXT�BOE�EPPST�PG�UIF�GBDJMJUZ�BSF�DMPTFE�QSPQFSMZ�UP�QSPUFDU�UIF�JOUFHSJUZ�PG�UIF�CVJMEJOH�� 
4IVUUFST�TDSFFOT�PS�PUIFS�PQFOJOH�QSPUFDUJWF�EFWJDFT�TIPVME�BMTP�CF�TFDVSFE�JOUP�QMBDF�PWFS� 
PQFOJOHT�BOE�HMB[JOH�	XJOEPXT
�QSJPS�UP�UIF�TUPSN�JNQBDUJOH�UIF�GBDJMJUZ� 

2.3.3 Set-up of Supplies 

"GUFS�UIF�TJUF�IBT�CFFO�TVSWFZFE�BOE�TFDVSFE�QSPQFSMZ�UIF�TUBGG�TIPVME�CFHJO�TFUUJOH�VQ�UP� 
SFDFJWF�FWBDVFFT�BOE�TVQQMJFT��4VQQMJFT�TIPVME�CF�EJTUSJCVUFE�UP�UIF�BQQSPQSJBUF�BSFB�PG�UIF� 
GBDJMJUZ��3FGFS�UP�UIF�GBDJMJUZ�NBQ�GPS�MPDBUJPO�PG�TVQQMJFT��"�TBNQMF�áPPS�QMBO�JT�QSPWJEFE�BT� 
"UUBDINFOU�����5IF�'PPE�6OJU�-FBEFS�TIPVME�XPSL�XJUI�UIF�DBGFUFSJB�NBOBHFS�	JG�BQQMJDBCMF
�GPS� 
UIF�QMBDFNFOU�PG�GPPE�BOE�TOBDLT��5IF�&0$�-JBJTPO�XJMM�DPPSEJOBUF�UIF�TFU�VQ�BOE�EJTUSJCVUJPO�PG� 
DPNGPSU�JUFNT�TVDI�BT�áPPS�QBET�BOE�CMBOLFUT�JG�BWBJMBCMF�� 

2.3.4 Functional Stations within the Community Safe Room 

$PNNBOE�$FOUFS 

5IJT�TUBUJPO�XJMM�TFSWF�BT�UIF�MPDBUJPO�GPS�UIF�NBJO�áPX�PG�JOUFSOBM�BOE�FYUFSOBM�DPNNVOJDBUJPOT�� 
5IJT�TUBUJPO�TIPVME�JEFBMMZ�CF�MPDBUFE�JO�PS�OFBS�UIF�NBJO�PGàDF�PG�UIF�GBDJMJUZ�EFQFOEJOH�PO�UIF� 
MBZPVU��5IF�$PNNBOE�$FOUFS�TIPVME�IBWF�UIF�GPMMPXJOH�FRVJQNFOU�SFBEJMZ�BDDFTTJCMF�� 

O�� 5FMFQIPOF� 

$��� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

SECOND EDITION C CASE STUDY I – STAND-ALONE COMMUNITY SAFE ROOM (NORTH CAROLINA) 

O� 'BY�NBDIJOF� 

O� *OUFSDPN�TZTUFN� 

O� -PDBM�TDIPPM�CPBSE�SBEJP�DPNNVOJDBUJPOT�DBQBCJMJUZ�	JG�B�TDIPPM�TJUF
� 

O� )BOEIFME�BNBUFVS�	)".
�SBEJP�BOE�BOUFOOBF� 

O� ".�'.�SBEJP���NVTU�IBWF�DBQBCJMJUZ�UP�PQFSBUF�PO�CBUUFSJFT�JO�DBTF�PG�QPXFS�PVUBHF� 

O� /0""�XFBUIFS�SBEJP� 

O� 5FMFWJTJPO� 

5IF�LFZ�QFSTPOOFM�XIP�XJMM�CF�MPDBUFE�JO�PS�IBWF�BDDFTT�UP�UIJT�BSFB�XJMM�CF�UIF�� 

O� $PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�4IJGU�4VQFSWJTPS� 

O� #VJMEJOH�.BOBHFS 

O� $PNNVOJDBUJPOT�6OJU�-FBEFS�	3BEJP�0QFSBUPS
 

O� 4FDVSJUZ�4UBGG�� 

O� "OZ�PUIFS�QFSTPOOFM�BVUIPSJ[FE�CZ�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

"DDFTT�UP�UIF�$PNNBOE�$FOUFS�TIPVME�CF�MJNJUFE��"MM�HFOFSBM�JOGPSNBUJPO�UP�CF�QSPWJEFE�UP�UIF� 
FWBDVFFT�TIPVME�CF�QPTUFE�BOE�EJTTFNJOBUFE�UISPVHI�JOGPSNBUJPO�TUBUJPOT�� 

3FHJTUSBUJPO�*OGPSNBUJPO�"SFB� 

5IF�SFHJTUSBUJPO�BSFB�TIPVME�CF�TFU�VQ�OFBS�UIF�NBJO�FOUSBODFXBZ�UP�FOTVSF�UIBU�BMM�QFSTPOT� 
DPNJOH�JOUP�UIF�GBDJMJUZ�BSF�TDSFFOFE�BOE�SFHJTUFSFE��4FWFSBM�UBCMFT�PS�EFTL�BSFBT�TIPVME�CF� 
TFU�VQ�UP�IBOEMF�MBSHF�DSPXET�PG�FWBDVFFT�UIBU�NBZ�BSSJWF�BU�UIF�TBNF�UJNF��5IF�JOGPSNBUJPO� 
BSFB�TIPVME�CF�DMPTF�UP�UIF�$PNNBOE�$FOUFS�BOE�JODMVEF�B�MBSHF�CPBSE�XIFSF�VQEBUFT�DBO� 
CF�QPTUFE��5IF�DPNNVOJUZ�TBGF�SPPN�SVMFT�NFBM�UJNFT�BOE�B�NBQ�PG�UIF�GBDJMJUZ�TIPVME�CF� 
EJTQMBZFE�JO�UIJT�BSFB��1FSTPOOFM�TIPVME�SFNBJO�BU�UIF�JOGPSNBUJPO�BSFB�UP�QSPWJEF�VQEBUFT�UP�UIF� 
QFPQMF�JO�UIF�DPNNVOJUZ�TBGF�SPPN��"O�JOGPSNBUJPO�CPBSE�TIPVME�BMTP�CF�TFU�VQ�JO�UIF�DBGFUFSJB�� 

'JSTU�"JE�4UBUJPO�� 

5IF�)FBMUI�4FSWJDFT�6OJU�TIPVME�TUBGG�UIF�àSTU�BJE�TUBUJPO��5IF�àSTU�BJE�TUBUJPO�TIPVME�CF�MPDBUFE� 
OFBS�UIF�SFHJTUSBUJPO�BSFB��5IF�3FHJTUSBUJPO�6OJU�-FBEFS�XJMM�XPSL�XJUI�UIF�)FBMUI�4FSWJDFT�6OJU� 
QFSTPOOFM�UP�TDSFFO�BOZ�FWBDVFFT�UIBU�NBZ�OFFE�UP�CF�SFSPVUFE�UP�B�TQFDJBM�OFFET�DPNNVOJUZ� 
TBGF�SPPN�PS�B�NFEJDBM�GBDJMJUZ�� 

(FOFSBM�4VQQMZ�"SFB 

5IF�HFOFSBM�TVQQMJFT�GPS�UIF�GBDJMJUZ�TIPVME�CF�TUPSFE�JO�BO�BSFB�BXBZ�GSPN�UIF�HFOFSBM� 
DPOHSFHBUJPO�BSFB� 
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4UBGG�4MFFQJOH�"SFB�� 

5IJT�BSFB�TIPVME�CF�MPDBUFE�JO�B�RVJFU�BSFB�PG�UIF�GBDJMJUZ�QSFGFSBCMZ�BXBZ�GSPN�UIF�NBJO�USBGàD�� 
5IF�JEFBM�BSFB�XPVME�CF�BO�BSFB�XIFSF�UIFSF�JT�MJNJUFE�PS�OP�OBUVSBM�MJHIU�UP�BMMPX�GPS�QFPQMF�UP� 
TMFFQ�EVSJOH�UIF�EBZ�� 

2.3.5 Arrival of Staff 

4UBGG�BTTJHOFE�UP�UIF�DPNNVOJUZ�TBGF�SPPN�XJMM�CF�OPUJàFE�CZ�UIFJS�DPSSFTQPOEJOH�BHFODZ��"MM� 
TUBGG�SFQPSUJOH�UP�UIF�DPNNVOJUZ�TBGF�SPPN�NVTU�TJHO�JO�BU�SFHJTUSBUJPO�JO�UIFJS�BQQSPQSJBUF�TJHO�JO� 
TIFFU��&0$�-JBJTPOT�TIPVME�SFQPSU�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS��"MM�TUBGG�TIPVME�XFBS� 
JEFOUJàDBUJPO�CBEHFT�BOE�NBJOUBJO�BO�BDDVSBUF�MPH�PG�UIF�IPVST�UIFZ�XPSL�XIJMF�UIF�DPNNVOJUZ� 
TBGF�SPPN�JT�PQFO�� 

4UBGG�JT�FYQFDUFE�UP�SFQPSU�UP�UIF�TJUF�VOEFS�UIF�BHSFFNFOUT�NBEF�CZ�FBDI�BHFODZ��4IJGU� 
DIBOHFT�TIPVME�CF�UBLFO�JOUP�DPOTJEFSBUJPO�XJUI�SFQPSUJOH�UJNFT��%FQFOEJOH�PO�UIF�OBUVSF�PG�UIF� 
FNFSHFODZ�JU�NBZ�CF�JNQPTTJCMF�GPS�TUBGG�UP�SFQPSU�EVSJOH�BOE�JNNFEJBUFMZ�BGUFS�UIF�FWFOU��5IJT� 
DPVME�MFBE�UP�TIPSUBHFT�JO�TUBGG�BOE�FYIBVTUJPO�PG�TUBGG�PO�EVUZ���"HFODJFT�QSPWJEJOH�TUBGG�TIPVME� 
DPOTJEFS�UXP����IPVS�TIJGUT�GPS�QFSTPOOFM�UP�SFMJFWF�POF�BOPUIFS�� 

2.3.6 Arrival of Volunteers 

"MM�WPMVOUFFST�NVTU�TJHO�JO�BU�UIF�3FHJTUSBUJPO�EFTL�DPNQMFUF�B�7PMVOUFFS�3FHJTUSBUJPO�'PSN�BOE� 
MPH�BMM�IPVST�XPSLFE��7PMVOUFFS�BTTJHONFOUT�BSF�UIF�SFTQPOTJCJMJUZ�PG�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFS�PS�4IJGU�4VQFSWJTPS��*G�UIF�#VJMEJOH�.BOBHFS�PS�&0$�-JBJTPO�OFFET�WPMVOUFFST�GPS�B�UBTL� 
IF�TIF�TIPVME�NBLF�B�SFRVFTU�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS��7PMVOUFFST�TIPVME�CF� 
BTTJHOFE�UP�BO�BSFB�PG�UIF�DPNNVOJUZ�TBGF�SPPN�XIFSF�UIFZ�XJMM�GFFM�DPNGPSUBCMF��&WBDVFFT�NBZ� 
CF�BTLFE�UP�IFMQ�PVU�XJUI�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPOT��"MM�WPMVOUFFST�TIPVME�CF�PSJFOUFE� 
BOE�TVQFSWJTFE�CZ�UIF�BQQSPQSJBUF�TUBGG�NFNCFS��"MM�WPMVOUFFST�TIPVME�CF�JTTVFE�BOE�XFBS� 
JEFOUJàDBUJPO�CBEHFT�� 

2.3.7 Arrival of Supplies 

5IF�'PPE�6OJU�-FBEFS�XJMM�DPPSEJOBUF�UIF�EFMJWFSZ�PG�GPPE�XBUFS�KVJDFT�BOE�TOBDLT�UP�UIF� 
DPNNVOJUZ�TBGF�SPPN��5IF�4IJGU�4VQFSWJTPS�XJMM�DPPSEJOBUF�UIF�EFMJWFSZ�PG�PUIFS�TVQQMJFT�TVDI� 
BT�GPSNT�TJHOBHF�àSTU�BJE�BOE�QPTTJCMZ�DPNGPSU�JUFNT�	F�H��áPPS�QBET�BOE�CMBOLFUT�JG�PSEFSFE� 
BOE�BWBJMBCMF� 
��"MM�TVQQMJFT�UIBU�BSSJWF�BU�UIF�DPNNVOJUZ�TBGF�SPPN�NVTU�CF�JOWFOUPSJFE�BOE�UIFO� 
LFQU�JO�B�TFDVSF�BSFB��5IF�NBOBHFNFOU�QFSTPOOFM�JO�DIBSHF�PG�FBDI�BSFB�XJMM�USBDL�UIFJS�TVQQMJFT� 
BOE�SFQPSU�UIF�SFDFJQU�PG�TVQQMJFT�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS��4VQQMJFT�BSF�UP�CF� 
EJTCVSTFE�UP�UIF�BQQSPQSJBUF�BSFB�XJUIJO�UIF�GBDJMJUZ��%VF�UP�UIF�TQBDF�DPOTUSBJOUT�TVQQMJFT�NBZ� 
IBWF�UP�CF�TUPSFE�JO�B�DFOUSBMJ[FE�TFDVSF�BSFB�� 

��5ZQJDBMMZ�DPNGPSU�JUFNT�BSF�OPU�QSPWJEFE�BU�"NFSJDBO�3FE�$SPTT�HFOFSBM�QPQVMBUJPO�TBGF�SPPNT� 
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2.3.8 Arrival of Evacuees 

"SSJWBM� 

4FDVSJUZ�QFSTPOOFM�BSF�UBTLFE�XJUI�USBGàD�DPOUSPM��1PTUFE�TJHOT�XJMM�EJSFDU�USBGàD�UP�UIF�EFTJHOBUFE� 
QBSLJOH�BSFBT��1BSLJOH�TIPVME�CF�JO�EFTJHOBUFE�BSFBT�BXBZ�GSPN�UIF�CVJMEJOH�T�NBJO�FOUSBODF� 
JO�PSEFS�UP�GPTUFS�FGàDJFOU�MPBEJOH�VOMPBEJOH�BU�UIF�FOUSBODF�BSFB�QSF��BOE�QPTU�FWFOU��&WBDVFFT� 
TIPVME�CF�QFSNJUUFE�UP�VOMPBE�UIFJS�QFSTPOBM�JUFNT�BU�UIF�ESPQ�PGG�BSFB�TP�UIFZ�EP�OPU�IBWF�UP� 
DBSSZ�UIFN�B�MPOH�EJTUBODF��1PTUFE�TJHOT�TIPVME�BMTP�EJSFDU�QFEFTUSJBO�USBGàD�UP�UIF�FOUSBODFXBZ� 
PG�UIF�GBDJMJUZ�BOE�UIF�SFHJTUSBUJPO�BSFB� 

3FHJTUSBUJPO� 

6QPO�FOUFSJOH�UIF�DPNNVOJUZ�TBGF�SPPN�3FHJTUSBUJPO�6OJU�QFSTPOOFM�XJMM�SFHJTUFS�BMM�FWBDVFFT� 
BOE�WPMVOUFFST��5IF�3FHJTUSBUJPO�6OJU�-FBEFS�NBZ�SFRVFTU�UIBU�UIF�)FBMUI�4FSWJDFT�6OJU� 
QFSTPOOFM�BTTFTT�DFSUBJO�FWBDVFFT�GPS�BQQSPQSJBUFOFTT�CBTFE�PO�UIF�MFWFM�PG�DBSF�BWBJMBCMF��5IF� 
)FBMUI�4FSWJDFT�6OJU�QFSTPOOFM�TIPVME�QFSGPSN�B�RVJDL�BTTFTTNFOU�PG�UIF�DMJFOUT�BSSJWJOH�BU�UIF� 
TJUF�UP�EFUFSNJOF�JG�UIFZ�BSF�BQQSPQSJBUF�GPS�UIF�DPNNVOJUZ�TBGF�SPPN��5IPTF�FWBDVFFT�XIPTF� 
DBSF�PS�NFEJDBM�OFFET�FYDFFE�UIF�MFWFM�PG�DBSF�UIBU�DBO�CF�QSPWJEFE�JO�B�DPNNVOJUZ�TBGF�SPPN� 
NVTU�CF�USBOTGFSSFE�UP�B�TQFDJBM�OFFET�DPNNVOJUZ�TBGF�SPPN�PS�IPTQJUBM��)FBMUI�4FSWJDFT�6OJU� 
QFSTPOOFM�XJMM�DPOTVMU�XJUI�UIF�&NFSHFODZ�.BOBHFNFOU�4FSWJDFT�	 &.4
�&0$�3FQSFTFOUBUJWF� 
BU�UIF�&0$�UP�SFSPVUF�UIFTF�FWBDVFFT�JO�BO�FYQFEJUJPVT�NBOOFS��5IF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFS�XJMM�CF�OPUJàFE�PG�QSPCMFNBUJD�USBOTGFST��UIF�&0$�-JBJTPO�NBZ�CF�BTLFE�UP�BTTJTU�JO� 
GBDJMJUBUJOH�JO�UIFTF�TJUVBUJPOT�JG�OFFEFE� 

2.3.9 Ongoing Operations 

5IJT�TFDUJPO�JODMVEFT�BMM�BDUJWJUJFT�UIBU�UBLF�QMBDF�PODF�UIF�DPNNVOJUZ�TBGF�SPPN�JT�VQ�BOE� 
SVOOJOH��0OHPJOH�PQFSBUJPOT�JODMVEF�� 

6QEBUFT�UP�&0$�� 

*U�JT�UIF�SFTQPOTJCJMJUZ�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�PS�UIF�&0$�-JBJTPO�UP�LFFQ�UIF� 
&0$�BQQSJTFE�PG�UIF�FWFOUT�JO�UIF�DPNNVOJUZ�TBGF�SPPN��5IF�GPMMPXJOH�NVTU�CF�SFQPSUFE�UP�UIF� 
&0$�JNNFEJBUFMZ�� 

O� 4UBGG�TIPSUBHFT� 

O� 4VQQMZ�TIPSUBHFT� 

5IF�&0$�-PHJTUJDT�4FDUJPO�TIPVME�BUUFNQU�UP�TFDVSF�OFFEFE�TVQQMJFT��0OMZ�FTTFOUJBM�TVQQMJFT� 
TIPVME�CF�SFRVFTUFE�� 
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1PQVMBUJPO�$PVOU� 

5IF�3FHJTUSBUJPO�6OJU�-FBEFS�XJMM�VQEBUF�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�#VJMEJOH� 
.BOBHFS�PO�UIF�QPQVMBUJPO�DPVOU�FWFSZ���IPVST��5IF�QPQVMBUJPO�DPVOU�TIPVME�CF�TFQBSBUFE�JOUP� 
UXP�DBUFHPSJFT��FWBDVFFT�BOE�TUBGG��8IFO�DPNNVOJUZ�TBGF�SPPNT�SFBDI����QFSDFOU�DBQBDJUZ� 
FWFSZ�BUUFNQU�XJMM�CF�NBEF�UP�TUBSU�SFSPVUJOH�USBGàD�UP�PUIFS�TBGF�SPPNT�PS�PQFO�BEEJUJPOBM�TJUFT�� 
3FHVMBS�SFQPSUT�NVTU�CF�HJWFO�PO�UIF�QPQVMBUJPO�DPVOU�UP�VQEBUF�BHFODJFT�QSPWJEJOH�GPPE�BOE� 
PUIFS�SFTPVSDFT��1SPCMFNT�UIBU�DBOOPU�CF�SFTPMWFE�CZ�UIF�TBGF�SPPN�TUBGG�TIPVME�CF�SFQPSUFE�UP� 
UIFJS�DPSSFTQPOEJOH�&0$�-JBJTPO��&NFSHFODZ�TJUVBUJPOT�UIBU�SFRVJSF�JNNFEJBUF�BDUJPO�TIPVME�CF� 
SFQPSUFE�UP������ 

6QEBUFT�UP�&WBDVFFT�� 

*U�JT�UIF�SFTQPOTJCJMJUZ�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�UP�BTTJHO�TPNFPOF�UP�QSPWJEF� 
VQEBUFT�BOE�BOOPVODFNFOUT�UP�FWBDVFFT�PO�FWFOUT�PDDVSSJOH�PVUTJEF�UIF�GBDJMJUZ��5IF�)".� 
SBEJP�PQFSBUPS�	$PNNVOJDBUJPOT�6OJU�-FBEFS
�BOE�4IJGU�4VQFSWJTPST�TIPVME�MJTUFO�UP�UIF�SBEJP� 
PS�UFMFWJTJPO�GPS�VQEBUFT�XIFO�QPTTJCMF�BOE�QPTU�VQEBUFT�PO�JOGPSNBUJPO�CVMMFUJO�CPBSET�JO�UIF� 
DBGFUFSJB�BOE�JO�UIF�SFHJTUSBUJPO�BSFB��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�NBZ�SFRVFTU�UIBU�UIF� 
#VJMEJOH�.BOBHFS�CSPBEDBTU�VQEBUFT�PO�UIF�PWFSIFBE�QVCMJD�BEESFTT�JOUFSDPN�TZTUFN�� 

%FWFMPQ�.BJOUFOBODF�1MBOT 

$PNNVOJUZ�TBGF�SPPN�NBOBHFNFOU�TUBGG�TIPVME�BTTFTT�UIF�TUBGàOH�BOE�TVQQMZ�OFFET�UIBU�NBZ� 
OFFE�UP�CF�BWBJMBCMF�GPS�UIF�BOUJDJQBUFE�MFOHUI�PG�UIF�PQFSBUJPO�PG�UIF�TBGF�SPPN��$PODFSOT�BCPVU� 
TIPSUBHFT�TIPVME�CF�SFQPSUFE�UP�UIF�&0$�-JBJTPO�JNNFEJBUFMZ�� 

4IJGU�$IBOHFT� 

*U�JT�UIF�SFTQPOTJCJMJUZ�PG�UIF�TBGF�SPPN�NBOBHFNFOU�UFBN�UP�FOTVSF�UIBU�UIF�TUBGG�UIFZ�BSF� 
TVQFSWJTJOH�JT�SPUBUFE�UP�QSFWFOU�FYIBVTUJPO��"HFODJFT�QSPWJEJOH�TUBGG�NBZ�SPUBUF�UIFJS�TUBGG�BT� 
UIFZ�DIPPTF�BT�MPOH�BT�UIFZ�QSPWJEF�BO�BDDFQUBCMF�MFWFM�PG�DPWFSBHF��"�iCVEEZ�TZTUFNu�TIPVME� 
CF�EFWFMPQFE�UP�FOTVSF�UIBU�TUBGG�NFNCFST�IBWF�TPNFPOF�MPPLJOH�PVU�GPS�UIFN�UP�QSFWFOU� 
FYIBVTUJPO��4UBGG�NFNCFST�XIP�SFGVTF�UP�SFTU�BOE�BQQFBS�UP�CF�FYIBVTUFE�PS�TUSFTTFE�TIPVME�CF� 
JEFOUJàFE�BOE�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�CF�OPUJàFE�� 

*U�JT�UIF�SFTQPOTJCJMJUZ�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�#VJMEJOH�.BOBHFS�BOE�&0$� 
-JBJTPO�UP�FOTVSF�UIBU�UIF�OFX�TIJGU�DPNJOH�PO�JT�HJWFO�B�CSJFàOH�GSPN�UIF�PVUHPJOH�TIJGU��*O� 
BEEJUJPO�UP�BSFB�CSJFàOHT�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�IBWF�B�TBGF�SPPN� 
NBOBHFNFOU�UFBN�CSJFàOH�PS�iTUBGG�NFFUJOHu�PO�B�SFHVMBS�CBTJT�XJUI�UIF�#VJMEJOH�.BOBHFS�BOE� 
&0$�-JBJTPO��%JTTFNJOBUJPO�PG�JOGPSNBUJPO�JT�FYUSFNFMZ�JNQPSUBOU�� 
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.BJOUBJOJOH�4FDVSJUZ�PG�UIF�#VJMEJOH� 

%VSJOH�PDDVQBUJPO�PG�UIF�DPNNVOJUZ�TBGF�SPPN�JU�JT�UIF�SFTQPOTJCJMJUZ�PG�UIF�$PNNVOJUZ�4BGF� 
3PPN�.BOBHFS�#VJMEJOH�.BOBHFS�TFDVSJUZ�QFSTPOOFM�BOE�MPDBM�MBX�FOGPSDFNFOU�QFSTPOOFM� 
UP�FOTVSF�UIBU�UIF�CVJMEJOH�JT�TFDVSF��%VSJOH�UIF�TUPSN�EPPST�BOE�XJOEPXT�UP�UIF�GBDJMJUZ�NVTU� 
SFNBJO�DMPTFE�UP�FOTVSF�UIF�JOUFHSJUZ�PG�UIF�CVJMEJOH��4IVUUFST�TDSFFOT�BOE�PUIFS�TZTUFNT� 
JOTUBMMFE�GPS�UIF�QSPUFDUJPO�PG�UIF�CVJMEJOH�NVTU�BMTP�CF�DIFDLFE�UP�FOTVSF�UIFZ�BSF�DMPTFE�BOE� 
TFDVSFE��4FDVSJUZ�QFSTPOOFM�TIPVME�NBLF�SFHVMBS�SPVOET�PG�UIF�JOUFSJPS�BOE�FYUFSJPS�QPSUJPOT�PG� 
UIF�CVJMEJOH�PO�B�SFHVMBS�CBTJT�XFBUIFS�QFSNJUUJOH��&YUFSJPS�BSFBT�TIPVME�POMZ�CF�TVSWFZFE�XIFO� 
DPOEJUJPOT�BSF�TBGF�UP�EP�TP��&NFSHFODZ�TJUVBUJPOT�TIPVME�CF�SFQPSUFE�UP�������/PO�FNFSHFODZ� 
TJUVBUJPOT�TIPVME�CF�SFQPSUFE�UP�UIF�#VJMEJOH�.BOBHFS�BOE�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�� 

$PNNVOJUZ�TBGF�SPPN�PDDVQBOUT�BSF�FYQFDUFE�UP�BEIFSF�UP�TPNF�CBTJD�SVMFT�BOE�DPOEVDU� 
UIFNTFMWFT�JO�BO�PSEFSMZ�GBTIJPO��#BTJD�DPNNVOJUZ�TBGF�SPPN�SVMFT�JODMVEF�� 

O� /P�XFBQPOT� 

O� /P�BMDPIPM�PS�ESVHT�	PUIFS�UIBO�UIPTF�QSFTDSJCFE�CZ�B�EPDUPS
� 

$PNNVOJUZ�TBGF�SPPN�PDDVQBOUT�XIP�DBOOPU�BEIFSF�UP�UIF�DPNNVOJUZ�TBGF�SPPN�SVMFT�PS�BSF� 
EJTSVQUJWF�UP�UIF�PSEFSMZ�GVODUJPOJOH�PG�UIF�DPNNVOJUZ�TBGF�SPPN�XJMM�CF�SFGFSSFE�UP�TFDVSJUZ�PS� 
MPDBM�MBX�FOGPSDFNFOU�QFSTPOOFM�BOE�NBZ�IBWF�UP�CF�SFNPWFE�GSPN�UIF�GBDJMJUZ� 

.BJOUBJOJOH�)FBMUI�BOE�4BGFUZ�$POEJUJPOT�PG�UIF�'BDJMJUZ� 

*U�JT�UIF�SFTQPOTJCJMJUZ�PG�UIF�)FBMUI�4FSWJDFT�6OJU�JO�DPMMBCPSBUJPO�XJUI�PUIFS�QFSTPOOFM�XPSLJOH� 
JO�UIF�DPNNVOJUZ�TBGF�SPPN�BSFBT�UP�NBJOUBJO�UIF�IFBMUI�BOE�TBGFUZ�DPOEJUJPOT�PG�UIFJS�BSFB�� 
5IF�GBDJMJUZ�TIPVME�CF�SFHVMBSMZ�JOTQFDUFE�CZ�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�)FBMUI� 
4FSWJDFT�6OJU�-FBEFS�UP�FOTVSF�UIF�LJUDIFO�CBUISPPNT�BSFBT�VTBCMF�GPS�PDDVQBOUT�SFHJTUSBUJPO� 
BOE�FYUFSJPS�BSFBT�PG�UIF�CVJMEJOH�BSF�NFFUJOH�UIF�CBTJD�OFFET�PG�UIF�FWBDVFFT�BOE�TUBGG�BOE� 
BSF�NBJOUBJOFE�BU�BO�BQQSPQSJBUF�IFBMUI�TUBOEBSE��1SPCMFNT�XJUI�SVOOJOH�XBUFS�BOE�TFXFS� 
UIBU�DBOOPU�CF�SFTPMWFE�CZ�UIF�#VJMEJOH�.BOBHFS�BOE�TUBGG�TIPVME�CF�SFQPSUFE�UP�UIF�&0$�GPS� 
SFTPMVUJPO� 

1PQVMBUJPO�$POUSPM� 

5IF�3FHJTUSBUJPO�6OJU�JT�SFTQPOTJCMF�GPS�NBJOUBJOJOH�BO�BDDVSBUF�DPVOU�PG�UIF�OVNCFS�PG�FWBDVFFT� 
BOE�TUBGG�NFNCFST�XIP�BSF�JO�UIF�DPNNVOJUZ�TBGF�SPPN�BU�BMM�UJNFT��5IFZ�TIPVME�LFFQ�UIF� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�#VJMEJOH�.BOBHFS�BQQSJTFE�PG�UIF�OVNCFS�PG�FWBDVFFT� 
JO�UIF�GBDJMJUZ�PO�B�SFHVMBS�CBTJT�BOE�SFQPSU�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�XIFO�UIF� 
DBQBDJUZ�PG�UIF�GBDJMJUZ�JT�BCPVU����QFSDFOU�GVMM�� 

5IF�3FHJTUSBUJPO�6OJU�QFSTPOOFM�BSF�SFTQPOTJCMF�GPS�VQEBUJOH�SFDPSET�PODF�UIF�NBKPS�JOáVY�PG� 
QFPQMF�IBT�DFBTFE��*OGPSNBUJPO�NVTU�CF�DPNQJMFE�GPS�UIF�DBGFUFSJB�QFSTPOOFM�	TQFDJBM�EJFUBSZ� 
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OFFET
��%BUB�DPMMFDUJPO�DPNQMFUFE�VTJOH�UIF�"NFSJDBO�3FE�$SPTT�%JTBTUFS�8FMGBSF�*ORVJSZ�JT� 
SFDPNNFOEFE�BT�JU�XJMM�IFMQ�XJUI�UIF�TNPPUI�USBOTGFS�PG�JOGPSNBUJPO�UP�QPTU�EJTBTUFS�BTTJTUBODF� 
HSPVQT�� 

3FHJTUSBUJPO�6OJU�QFSTPOOFM�BSF�SFTQPOTJCMF�GPS�FOTVSJOH�UIBU�FWBDVFFT�TJHO�PVU�BOE�JO�XIFO� 
MFBWJOH�BOE�SF�FOUFSJOH�UIF�DPNNVOJUZ�TBGF�SPPN��*U�JT�VOEFSTUPPE�UIBU�PODF�UIF�iBMM�DMFBSu�JT� 
HJWFO�FWBDVFFT�XJMM�MFBWF�JO�MBSHF�HSPVQT�NBLJOH�JU�EJGàDVMU�UP�TJHO�FWBDVFFT�PVU���"O�BDDVSBUF� 
DFOTVT�PO�IPX�NBOZ�QFPQMF�BSF�JO�UIF�DPNNVOJUZ�TBGF�SPPN�OFFET�UP�CF�NBJOUBJOFE�UP�FOTVSF� 
UIBU�UIF�QSPQFS�TVQQMJFT�BOE�TUBGG�BSF�BWBJMBCMF�UP�DPOUJOVF�PQFSBUJPOT�� 

.FEJB�3FMBUJPOT� 

*U�JT�IJHIMZ�MJLFMZ�UIBU�UIF�NFEJB�XJMM�WJTJU�UIF�DPNNVOJUZ�TBGF�SPPN��0GUFO�UIFZ�XJMM�BSSJWF�XJUIPVU� 
XBSOJOH��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�PS�#VJMEJOH�.BOBHFS�TIPVME�IBOEMF�BMM�NFEJB� 
SFMBUJPOT��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�CF�GBNJMJBS�XJUI�QVCMJD�BGGBJST�QSPUPDPM�BOE� 
QSPDFEVSFT��.FEJB�TIPVME�CF�HSFFUFE�BU�UIF�GSPOU�EPPS�BOE�XBJU�JO�BO�BSFB�UIBU�EPFT�OPU�JOUFSGFSF� 
XJUI�UIF�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPOT��*G�UIF�XFBUIFS�PS�DPOEJUJPOT�QFSNJU�UIF�NFEJB�NBZ�CF� 
BTLFE�UP�XBJU�PVUTJEF��.FNCFST�PG�UIF�NFEJB�NVTU�CF�FTDPSUFE�BU�BMM�UJNFT�� 

5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�SFTQPOE�UP�UIF�NFEJB�T�SFRVFTU�BT�TPPO�BT�IF� 
TIF�JT�BCMF���5IF�QSJWBDZ�SJHIUT�PG�UIF�TUBGG�BOE�FWBDVFFT�JO�UIF�GBDJMJUZ�TIPVME�CF�PCTFSWFE�BOE� 
NFEJB�QFSTPOOFM�TIPVME�POMZ�CF�BMMPXFE�UP�BDDFTT�BSFBT�PG�UIF�GBDJMJUZ�UIBU�EP�OPU�JOUFSGFSF�XJUI� 
BOZPOF�T�SJHIUT�PS�XJUI�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPOT��*G�UIF�NFEJB�XJTI�UP�JOUFSWJFX�BOZPOF�JO� 
UIF�DFOUFS�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�NBZ�BTL�GPS�WPMVOUFFST��$PNNVOJUZ�TBGF�SPPN� 
QFSTPOOFM�TIPVME�POMZ�DPNNFOU�PO�BSFBT�PG�UIF�PQFSBUJPO�XJUI�XIJDI�UIFZ�IBWF�LOPXMFEHF�BOE� 
POMZ�XJUI�UIF�DPOTFOU�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�� 

-PDL�EPXO�GPS�4UPSNT� 

*O�UIF�DBTF�PG�B�UPSOBEP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�NPOJUPS�XFBUIFS� 
DPOEJUJPOT�BOE�XIFO�DPOEJUJPOT�EFUFSJPSBUF�BOE�CFDPNF�VOTBGF�PVUTJEF�UIF�$PNNVOJUZ�4BGF� 
3PPN�.BOBHFS�TIPVME�iMPDL�EPXOu�UIF�GBDJMJUZ�m�BMM�EPPST�BOE�XJOEPXT�OFFE�UP�CF�TFDVSFE�� 
"MM�PDDVQBOUT�NVTU�CF�HBUIFSFE�JO�UIF�BQQSPQSJBUF�JOUFSJPS�BSFBT�UP�BXBJU�JNQBDU�PG�UIF�TUPSN�� 
$PNNVOJUZ�TBGF�SPPN�TUBGG�NVTU�NBLF�TVSF�UIBU�OP�POF�BUUFNQUT�UP�FYJU�UIF�GBDJMJUZ�EVSJOH�MPDL� 
EPXO�CFDBVTF�UIJT�NBZ�UISFBUFO�UIF�TBGFUZ�PG�UIF�PUIFS�FWBDVFFT� 

*O�UIF�DBTF�PG�B�IVSSJDBOF�UIF�&0$�XJMM�MJLFMZ�OPUJGZ�FBDI�DPNNVOJUZ�TBGF�SPPN�TUBGG�PG�XIFO� 
UIFZ�TIPVME�MPDL�EPXO�UIFJS�GBDJMJUZ��)FSF�BHBJO�BMM�EPPST�BOE�XJOEPXT�OFFE�UP�CF�TFDVSFE��"MM� 
PDDVQBOUT�NVTU�CF�HBUIFSFE�JO�UIF�BQQSPQSJBUF�BSFBT�UP�BXBJU�JNQBDU�PG�UIF�TUPSN��$PNNVOJUZ� 
TBGF�SPPN�TUBGG�NVTU�NBLF�TVSF�UIBU�OP�POF�BUUFNQUT�UP�FYJU�UIF�GBDJMJUZ�EVSJOH�MPDL�EPXO�CFDBVTF� 
UIJT�NBZ�UISFBUFO�UIF�TBGFUZ�PG�UIF�PUIFS�FWBDVFFT��*G�UIF�DPNNVOJUZ�TBGF�SPPN�JT�MPDBUFE� 
OFBS�UIF�FZF�PG�UIF�TUPSN�UIFSF�NBZ�CF�B�UJNF�XIFO�UIF�XJOET�XJMM�EFDSFBTF�PS�FWFO�DFBTF� 
UFNQPSBSJMZ���/P�POF�NBZ�FYJU�UIF�GBDJMJUZ�BU�UIJT�UJNF�CFDBVTF�FSSBOU�HVTUT�NBZ�TUJMM�CF�QPTTJCMF� 
BOE�UIF�XJOET�XJMM�JOUFOTJGZ�PODF�UIF�FZF�QBTTFT��4UBGG�XJMM�CF�OPUJàFE�CZ�UIF�&0$�XIFO�UIF�MPDBM� 
XFBUIFS�PGàDF�IBT�NBEF�UIF�iBMM�DMFBSu�BOOPVODFNFOU�� 
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2.4 Recovery 

2.4.1 Demobilization 

5IF�&0$�XJMM�XPSL�XJUI�UIF�#VJMEJOH�.BOBHFS�BOE�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�UP�SFUVSO� 
UIF�GBDJMJUZ�UP�OPSNBM�PQFSBUJPOT�BT�TPPO�BT�QPTTJCMF��*O�DBTFT�XIFSF�FWBDVFFT�BSF�VOBCMF�UP� 
SFUVSO�UP�UIFJS�IPNFT�BUUFNQUT�XJMM�CF�NBEF�UP�JEFOUJGZ�BMUFSOBUF�GBDJMJUJFT�XIFUIFS�UIFZ�BSF� 
GBNJMZ�GSJFOET�PS�PUIFS�BDDPNNPEBUJPOT���� 

$POTPMJEBUJPO�PG�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPOT�NBZ�CF�DPOTJEFSFE�JO�BO�FGGPSU�UP�SFEVDF�UIF� 
OVNCFS�PG�TJUFT�UIBU�BSF�UP�SFNBJO�PQFO��5IJT�EFDJTJPO�XJMM�CF�NBEF�CZ�UIF�&0$�BOE�EFQFOE� 
PO�UIF�DVSSFOU�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPOT�BOE�PO�UIF�EVSBUJPO�PG�TIFMUFSJOH�OFFET��*G� 
DPOTPMJEBUJPO�JT�JNQMFNFOUFE�FWBDVFFT�XJMM�CF�NPWFE�UP�UIF�PUIFS�TJUF�BDDPSEJOH�UP�SFHVMBS� 
USBOTQPSUBUJPO�HVJEFMJOFT��5IF�&0$�XJMM�OPUJGZ�TUBGG�BU�FBDI�DPNNVOJUZ�TBGF�SPPN�UP�DPPSEJOBUF� 
UIJT�QSPDFTT�� 

5IF�EFDJTJPO�PG�XIFO�UP�DMPTF�TJUFT�XJMM�JODMVEF�UIF�GPMMPXJOH�GBDUPST�� 

O� 8FBUIFS�DPOEJUJPOT� 

O� *NQBDU�PG�UIF�FWFOU�PO�FWBDVFFT��IPNFT� 

O� 6SHFODZ�PG�OFFE�UP�SFUVSO�UIF�GBDJMJUZ�UP�OPSNBM�DPOEJUJPOT� 

O� "WBJMBCJMJUZ�PG�USBOTQPSUBUJPO�SFTPVSDFT� 

O� 5JNF�PG�EBZ� 

2.4.2 “All-Clear” 

&WBDVFFT�NBZ�CF�BOYJPVT�UP�SFUVSO�UP�UIFJS�IPNFT�BOE�TIPVME�CF�BEWJTFE�UP�XBJU�GPS�UIF�iBMM� 
DMFBSu�JOEJDBUPS�UP�CF�HJWFO�CZ�UIF�&0$�UP�BWPJE�QMBDJOH�UIFNTFMWFT�JO�IBSN�T�XBZ�JG�XFBUIFS� 
DPOEJUJPOT�SFNBJO�VOGBWPSBCMF��5IF�&0$�XJMM�SFDFJWF�UIF�iBMM�DMFBSu�JOEJDBUPS�GSPN�UIF�MPDBM� 
8FBUIFS�4FSWJDF�0GàDF�BOE�MPDBM�MBX�FOGPSDFNFOU�BVUIPSJUJFT�PODF�JOTQFDUFE�BSFBT�BSF�EFFNFE� 
iTBGF�u 

2.4.3 Transportation 

4BGF�SPPN�TUBGG�XJMM�BMFSU�FWBDVFFT�XIFO�JU�JT�UJNF�UP�DMPTF�UIF�DPNNVOJUZ�TBGF�SPPN��-PDBM� 
USBOTQPSUBUJPO�EFQBSUNFOUT�XJMM�MJLFMZ�EJTQBUDI�WFIJDMFT�UP�FBDI�DPNNVOJUZ�TBGF�SPPN�UP�SFUVSO� 
FWBDVFFT�XIP�XFSF�QJDLFE�VQ�BU�FWBDVBUJPO�CVT�TUPQT��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 
XJMM�DPMMBCPSBUF�XJUI�UIF�&0$�-JBJTPO�UP�SFQPSU�FWBDVFFT�SFNBJOJOH�BU�UIF�DPNNVOJUZ�TBGF� 
SPPN�XJUI�OP�NFBOT�PG�USBOTQPSUBUJPO��5IF�&0$�-JBJTPO�XJMM�XPSL�XJUI�UIF�&0$�UP�BEESFTT�BOZ� 
USBOTQPSUBUJPO�JTTVFT�� 
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2.4.4 Placement of Evacuees Who Are Unable to Return Home 

*U�JT�UIF�SFTQPOTJCJMJUZ�PG�DPNNVOJUZ�TBGF�SPPN�TUBGG�UP�FOTVSF�UIBU�FWBDVFFT�IBWF�B�QMBDF�UP� 
HP��&WBDVFFT�XIP�BSF�VOBCMF�UP�SFUVSO�IPNF�TIPVME�CF�FODPVSBHFE�UP�JEFOUJGZ�GSJFOET�GBNJMZ� 
PS�DJWJD�BHFODJFT�XIFSF�UIFZ�NBZ�CF�BCMF�UP�TUBZ��*G�PUIFS�DPNNVOJUZ�TBGF�SPPNT�SFNBJO�PQFO� 
FWBDVFFT�NBZ�CF�NPWFE�UP�BO�BMUFSOBUF�TJUF�� 

2.4.5 Debriefing 

5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�NBLF�FWFSZ�BUUFNQU�UP�IBWF�B�TIPSU�EFCSJFàOH� 
QFSJPE�UP�XSBQ�VQ�BMM�DFOUFS�CVTJOFTT�CFGPSF�UIF�TUBGG�MFBWFT��"HFODJFT�TIPVME�TDIFEVMF�B� 
EFCSJFàOH�TFTTJPO�XJUI�UIFJS�TUBGG�XJUIJO�B�TIPSU�UJNFGSBNF�BGUFS�UIF�FWFOU�UP�BMMPX�UIFN�UP�EJTDVTT� 
UIFJS�BDUJPOT�BOE�TVHHFTU�JNQSPWFNFOUT�GPS�GVUVSF�BDUJWBUJPOT�� 

2.4.6 Packing Up Supplies 

$PNNVOJUZ�TBGF�SPPN�QFSTPOOFM�XJMM�JOWFOUPSZ�VTFE�BOE�VOVTFE�TVQQMJFT��'PPE�JUFNT�UIBU�BSF� 
QFSJTIBCMF�TIPVME�FJUIFS�CF�TUPSFE�PS�EJTDBSEFE�BQQSPQSJBUFMZ��$BGFUFSJB�TUBGG�TIPVME�OPUF�BMM�GPPE� 
TVQQMJFT�UIBU�XFSF�QSPWJEFE�CZ�UIF�GBDJMJUZ�BOE�HJWF�UIF�XSJUUFO�SFQPSU�UP�UIF�$PNNVOJUZ�4BGF� 
3PPN�.BOBHFS��*O�NPTU�DBTFT�JG�SFRVFTUFE�UIF�"NFSJDBO�3FE�$SPTT�XJMM�DPMMFDU�BMM�VOPQFOFE� 
TOBDLT�BOE�ESJOLT�QSPWJEFE�CZ�UIFJS�BHFODZ��� 

2.4.7 Restoration of Facility 

"SSBOHFNFOUT�NVTU�CF�NBEF�GPS�UIF�GBDJMJUZ�UP�CF�DMFBOFE�BOE�SFTUPSFE�UP�JUT�PSJHJOBM�DPOEJUJPO� 
BT�TPPO�BT�QPTTJCMF��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TIPVME�XPSL�DMPTFMZ�XJUI�UIF�#VJMEJOH� 
.BOBHFS�UP�FOTVSF�UIBU�UIF�GBDJMJUZ�JT�SFTUPSFE�UP�B�VTBCMF�DPOEJUJPO��$PNNVOJUZ�TBGF�SPPN� 
QFSTPOOFM�BOE�WPMVOUFFST�TIPVME�CF�FOMJTUFE�UP�BTTJTU�CVJMEJOH�DVTUPEJBM�TUBGG�JO�SFUVSOJOH�UIF� 
GBDJMJUZ�UP�JUT�PSJHJOBM�DPOEJUJPO� 

2.4.8 Post-event Facility Survey 

"GUFS�UIF�FWBDVFFT�IBWF�MFGU�UIF�#VJMEJOH�.BOBHFS�BOE�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 
NVTU�DPNQMFUF�B�QPTU�FWFOU�GBDJMJUZ�TVSWFZ��5IF�TVSWFZ�TIPVME�EPDVNFOU�UIF�DPOEJUJPOT�PG�UIF� 
GBDJMJUZ�BU�UIF�DMPTJOH�BOE�EPDVNFOU�BOZ�EBNBHFT�PS�MPTTFT�UP�FRVJQNFOU�UIBU�XBT�VUJMJ[FE�EVSJOH� 
UIF�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPO� 

2.4.9 After Action Report 

'PMMPXJOH�UIF�FWFOU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�CVJMEJOH�SFQSFTFOUBUJWFT�	JODMVEJOH� 
UIF�#VJMEJOH�.BOBHFS
�&0$�-JBJTPOT�BOE�MPDBM�FNFSHFODZ�NBOBHFNFOU�TUBGG�TIPVME�NFFU�UP� 
QSFQBSF�BO�BGUFS�BDUJPO�SFQPSU�PO�UIF�PQFSBUJPO�� 

3 Attachments (Job Aids) 
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Attachment 1: Quick Start-Up Checklist for Community Safe Room Manager 
*G�SFTJEFOUT�BSF�BMSFBEZ�XBJUJOH�BU�UIF�DPNNVOJUZ�TBGF�SPPN�XIFO�ZPV�BSSJWF�UIF�CVJMEJOH�NBZ� 
BMSFBEZ�CF�PQFO�BOE�DMJFOUT�JOTJEF��*U�JT�BMTP�QPTTJCMF�UIBU�GBDJMJUZ�SFQSFTFOUBUJWFT�PS�HPWFSONFOU� 
BVUIPSJUJFT�IBWF�BMSFBEZ�BTTVNFE�MFBEFSTIJQ�PG�UIF�DPNNVOJUZ�TBGF�SPPN��%P�UIF�GPMMPXJOH� 
DSJUJDBM�UBTLT� 

O� *EFOUJGZ�ZPVSTFMG�UP�BOZ�MFBEFSTIJQ�BU�UIF�TJUF�TVDI�BT�GBDJMJUZ�TUBGG�HPWFSONFOUBM� 
BVUIPSJUJFT�PS�TQPOUBOFPVT�MFBEFSTIJQ��*OUSPEVDF�ZPVSTFMG��JEFOUJGZ�ZPVS�SPMF�BOE� 
SFTQPOTJCJMJUJFT��0GGFS�ZPVS�BTTJTUBODF�BOE�TVQQPSU�JO�HFUUJOH�UIF�DPNNVOJUZ�TBGF�SPPN�VQ� 
BOE�SVOOJOH� 

O� *EFOUJGZ�UIF�CVJMEJOH�PXOFS�BOE�PS�#VJMEJOH�.BOBHFS� 

O� *EFOUJGZ�B�4IJGU�4VQFSWJTPS� 

O� "TL�GPS�WPMVOUFFST�UP�IFMQ�HFU�UIJOHT�SVOOJOH�NPSF�RVJDLMZ� 

O� *NNFEJBUFMZ�BTTJHO�QFPQMF�UP�UIF�GPMMPXJOH�UBTLT� 

O� (FU�QFPQMF�UP�TBGFUZ�BOE�PVU�PG�UIF�XFBUIFS��4FU�BTJEF�BO�BSFB�GPS�QFPQMF�UP�XBJU� 
DPNGPSUBCMZ� 

O� 4FU�VQ�SFHJTUSBUJPO�BSFB�UP�NPSF�PS�MFTT�iUSJBHFu�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�BOE� 
EJSFDU�UIFN�UP�BQQSPQSJBUF�BSFBT�PG�UIF�CVJMEJOH� 

O� 1SPWJEF�SFTJEFOUT�XJUI�B�SFHJTUSBUJPO�GPSN�UP�àMM�PVU�PO�UIFJS�PXO��DPMMFDU�JU�MBUFS�XIFO� 
UIJOHT�TFUUMF�EPXO� 

O� &TUBCMJTI�DSPXE�DPOUSPM�BOE�USBGàD�QBUUFSOT�CPUI�JOTJEF�BOE�PVUTJEF� 

O� 1PTU�BQQSPQSJBUF�TJHOT�BOE�DPNNVOJUZ�TBGF�SPPN�SVMFT� 

O� (VJEF�NFEJB�	JG�QSFTFOU
�UP�XBJUJOH�BSFB�BOE�CSJFG�UIFN�BT�TPPO�BT�QPTTJCMF� 

O� $POUBDU�UIF�MPDBM�&NFSHFODZ�0QFSBUJPOT�$FOUFS�	&0$
�BOE�DPOàSN�ZPVS�BSSJWBM�BOE�UIF� 
TJUVBUJPO� 

O� 0ODF�UBTLT�BSF�BTTJHOFE�DPOEVDU�B�QSF�JOTQFDUJPO�XJUI�UIF�GBDJMJUZ�SFQSFTFOUBUJWF�PS� 
#VJMEJOH�.BOBHFS��"TTFTT�UIF�HFOFSBM�DPOEJUJPO�PG�UIF�GBDJMJUZ�DJUJOH�QSF�FYJTUJOH�EBNBHF��� 
%VSJOH�PS�JNNFEJBUFMZ�GPMMPXJOH�UIF�XBMLUISPVHI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 
BOE�4IJGU�4VQFSWJTPS�TIPVME�EFUFSNJOF�IPX�UIF�TQBDF�XJMM�CF�BMMPDBUFE� 

O� 0ODF�UIFTF�UBTLT�BSF�DPNQMFUFE�SFHSPVQ�UIF�DPNNVOJUZ�TBGF�SPPN�UFBN�BOE�BTTJHO� 
NPSF�GPSNBM�SPMFT�BOE�SFTQPOTJCJMJUJFT� 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS $��� 



  

SECOND EDITIONC CASE STUDY I – STAND-ALONE COMMUNITY SAFE ROOM (NORTH CAROLINA) 

$��� DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 



 

SECOND EDITION C CASE STUDY I – STAND-ALONE COMMUNITY SAFE ROOM (NORTH CAROLINA) 

Attachment 2: Community Safe Room Manager Job Aid 
5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�QSPWJEFT�TVQFSWJTJPO�BOE�BENJOJTUSBUJWF�TVQQPSU�GPS� 
TIFMUFSJOH�SFTQPOTJCJMJUJFT�XJUIJO�UIF�GBDJMJUZ��5IF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JT�SFTQPOTJCMF� 
GPS�UIF�PWFSBMM�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPOT�BOE�XPSLT�DMPTFMZ�XJUI�UIF�#VJMEJOH�.BOBHFS�	J�F�� 
GBDJMJUZ�PXOFS�TDIPPM�QSJODJQBM�FUD�
��5IJT�QFSTPO�FOTVSFT�UIBU�UIF�OFFET�PG�DPNNVOJUZ�TBGF�SPPN� 
PDDVQBOUT�BSF�CFJOH�NFU��5IF�4IJGU�4VQFSWJTPST�BTTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�XJUI� 
UIF�SFTQPOTJCJMJUJFT�JO�UIJT�DIFDLMJTU� 

��Done Task 

0CUBJO�UIF�GPMMPXJOH�JOGPSNBUJPO� 
/BUVSF�PG�EJTBTUFS 
4BGF�SPPN�BTTJHONFOU�MPDBUJPO 
&TUJNBUFE�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO 
'BDJMJUZ�DPOUBDU�QFSTPO�BOE�PS�#VJMEJOH�.BOBHFS 
8IBU�PUIFS�TUBGG�BSF�CFJOH�SFDSVJUFE 
4IJGU�4VQFSWJTPS	T
 
3FHJTUSBUJPO�6OJU�-FBEFS	T
 
)FBMUI�4FSWJDFT�6OJU�-FBEFS	T
 
$PNNVOJDBUJPOT�6OJU�-FBEFS	T
 
'PPE�6OJU�-FBEFS	T
 

r 
r 
r 
r 
r 

m 
m 
m 
m 
m 

/PUJGZ�ZPVS�GBNJMZ�BOE�XPSL�TVQFSWJTPS� 

1BDL�QFSTPOBM�JUFNT��DMPUIFT�UPJMFU�JUFNT�NFEJDBUJPOT�CMBOLFUT�BOE�QIPOF�OVNCFST� 

1JDL�VQ�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�T�,JU�	TFF�"UUBDINFOU���
� 

*OJUJBM�"DUJPOT 

&TUBCMJTI�DPOUBDU�XJUI�GBDJMJUZ�SFQSFTFOUBUJWF	T
�BOE�PS�#VJMEJOH�.BOBHFS�BOE�BDUJWBUF�UIF� 
CVJMEJOH�XIFO�SFBEZ��*G�DMJFOUT�BSF�XBJUJOH�UIF�GBDJMJUZ�NBZ�OFFE�UP�CF�QBSUJBMMZ�BDUJWBUFE� 
JNNFEJBUFMZ� 

$POEVDU�UIF�QSF�PDDVQBODZ�JOTQFDUJPO��BTTFTT�UIF�HFOFSBM�DPOEJUJPO�PG�UIF�GBDJMJUZ�DJUJOH� 
QSF�FYJTUJOH�EBNBHF� 

4VSWFZ�BOE�MBZ�PVU�UIF�TQBDF�QMBO�GPS�SFTJEFOUT� 

0SHBOJ[F�BOE�CSJFG�TUBGG� 

"TTJHO�TUBGG�UP�QFSGPSN�UIF�UBTLT�PO�UIF�GPMMPXJOH�KPC�BJE�MJTUT� 
4IJGU�4VQFSWJTPS	T
 
3FHJTUSBUJPO�6OJU�-FBEFS	T
 
)FBMUI�4FSWJDFT�6OJU�-FBEFS	T
 
$PNNVOJDBUJPOT�6OJU�-FBEFS	T
 
'PPE�6OJU�-FBEFS	T
 

r 
r 
r 
r 
r 

$PPSEJOBUF�SFDSVJUNFOU�PG�BEEJUJPOBM�QFSTPOOFM��&ODPVSBHF�UIF�JOWPMWFNFOU�PG�DPNNV� 
OJUZ�TBGF�SPPN�SFTJEFOUT�BT�XPSLFST� 

"TTFTT�GFFEJOH�PQUJPOT�BOE�EJTDVTT�SFDPNNFOEFE�TPMVUJPOT�XJUI�PO�TJUF�DBGFUFSJB�QFS� 
TPOOFM�	JG�BWBJMBCMF
��0UIFSXJTF�NFFU�XJUI�'PPE�6OJU�-FBEFS� 

&TUBCMJTI�B�DPNNVOJUZ�TBGF�SPPN�MPH�SFQPSUJOH�QSPDFTT� 

1VU�VQ�DPNNVOJUZ�TBGF�SPPN�JEFOUJàDBUJPO�TJHOT�CPUI�JOTJEF�BOE�PVU� 
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��Done Task 

0OHPJOH�"DUJPOT 

&OTVSF�UIBU�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�BSF�SFDFJWJOH�VQEBUFE�JOGPSNBUJPO�BCPVU�UIF� 
EJTBTUFS�UIF�SFDPWFSZ�QSPDFTT�BOE�BMM�PG�UIF�SFTPVSDFT�BWBJMBCMF�UP�UIFN� 

&TUBCMJTI�TUBOEBSE�TIJGU�TDIFEVMFT�GPS�TUBGG� 

$POEVDU�TUBGG�NFFUJOHT��*ODMVEF�VQEBUFT�PO�EJTBTUFS�SFTQPOTF�BOE�DPNNVOJUZ�TBGF�SPPN� 
PQFSBUJPOT�EJSFDUJPO�BOE�BEWJDF�GSPN�UIF�MPDBM�&0$�-JBJTPO�BOE�TUBUVT�PG�QSPCMFNT�BOE� 
SFTPMVUJPOT��*EFOUJGZ�OFFET�GPS�DMJFOUT�TUBGG�TVQQMJFT�BOE�TZTUFNT��"EESFTT�SVNPST� 

.POJUPS�EJTBTUFS�BOE�SFTQPOTF�FGGPSUT�BOE�QMBO�GPS�DMPTJOH�PG�UIF�DPNNVOJUZ�TBGF�SPPN� 

&OTVSF�UIBU�UIF�QSPQFS�TZTUFNT�BSF�JO�QMBDF�UP�USBDL�FYQFOEJUVSFT�CJMMT�BOE�JOWPJDFT� 
NBUFSJBMT�BOE�MPDBM�WPMVOUFFS�SFDPSET� 

3PVUJOFMZ�JOTQFDU�UIF�TBGFUZ�BOE�TBOJUBUJPO�PG�UIF�GBDJMJUZ�JODMVEJOH�UIF�LJUDIFO�SFTJEFOU� 
BSFBT�CBUISPPNT�FYUFSJPS�BOE�SFHJTUSBUJPO�BSFB�BOE�FOTVSF�UIBU�IFBMUI�TUBOEBSET�BOE� 
SFTJEFOUT��OFFET�BSF�CFJOH�NFU� 

.FFU�SFHVMBSMZ�XJUI�UIF�#VJMEJOH�.BOBHFS�BOE�PS�GBDJMJUZ�SFQSFTFOUBUJWF�UP�TIBSF�DPODFSOT� 
BOE�SFTPMWF�QPUFOUJBM�QSPCMFNT� 

$MPTJOH�"DUJPOT 

$PPSEJOBUF�QMBOT�UP�DMPTF�UIF�DPNNVOJUZ�TBGF�SPPN�XJUI�UIF�MPDBM�&0$�XFMM�JO�BEWBODF� 
PG�UIF�BDUVBM�DMPTJOH� 

$PPSEJOBUF�XJUI�UIF�&0$�-JBJTPO�UP�FOTVSF�UJNFMZ�BOE�BQQSPQSJBUF�QMBDFNFOU�PG�BMM�SF� 
NBJOJOH�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT� 

$PNQMFUF�BO�JOWFOUPSZ�PG�BMM�TVQQMJFT�PXOFE�CZ�UIF�GBDJMJUZ�UIBU�XFSF�VTFE�JO�UIF�DPNNV� 
OJUZ�TBGF�SPPN�BOE�GPSXBSE�JU�UP�UIF�#VJMEJOH�.BOBHFS� 

3FUVSO�BMM�SFOUFE�PS�CPSSPXFE�FRVJQNFOU�UP�UIF�PXOFST��4FOE�TJHOFE�SFDFJQUT�GPS�TVDI� 
FRVJQNFOU�UP�UIF�&0$�-JBJTPO� 

"SSBOHF�GPS�UIF�DMFBOJOH�PG�UIF�GBDJMJUZ�BOE�IBWF�JU�SFUVSOFE�UP�UIF�QSF�PDDVQBODZ�DPOEJ� 
UJPO�PS�BT�DMPTF�B�DPOEJUJPO�BT�QPTTJCMF� 

3FNPWF�BMM�TJHOBHF�NBUFSJBMT�GSPN�UIF�GBDJMJUZ� 

1SFQBSF�B�MJTU�PG�PUIFS�WPMVOUBSZ�PSHBOJ[BUJPOT�WFOEPST�BOE�TUBGG�UP�CF�UIBOLFE�PS�SFDPH� 
OJ[FE��4VCNJU�UP�UIF�&0$�-JBJTPO� 

'PSXBSE�BMM�WPMVOUFFS�TUBGG�MJTUT�UP�UIF�&0$�-JBJTPO�GPS�SFDPHOJUJPO� 

1SFQBSF�B�OBSSBUJWF�SFQPSU�PO�UIF�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPO�BOE�TVCNJU�JU�UP�MPDBM� 
&0$�PS�FNFSHFODZ�NBOBHFNFOU�BHFODZ��*ODMVEF�UIF�DPNNVOJUZ�TBGF�SPPN�MPDBUJPO�BOE� 
EBUFT�PG�PQFSBUJPO�TVNNBSZ�PG�TFSWJDFT�QSPWJEFE�QSPCMFNT�BOE�SFDPNNFOEBUJPOT� 
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Attachment 3: Building Manager Job Aid 
5IF�#VJMEJOH�.BOBHFS�TFSWFT�BT�UIF�CVJMEJOH�PXOFS�T�SFQSFTFOUBUJWF�	J�F��GBDJMJUZ�PXOFS�TDIPPM� 
QSJODJQBM�FUD�
�BOE�QSPWJEFT�TFDVSJUZ�NBJOUFOBODF�IPVTFLFFQJOH�BOE�MPHJTUJDBM�TVQQPSU�GPS� 
TIFMUFSJOH�SFTQPOTJCJMJUJFT�XJUIJO�UIF�GBDJMJUZ��5IF�#VJMEJOH�.BOBHFS�JT�SFTQPOTJCMF�GPS�UIF�PWFSBMM� 
CVJMEJOH�GBDJMJUZ�PQFSBUJPOT�BOE�XPSLT�DMPTFMZ�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS��5IJT� 
QFSTPO�FOTVSFT�UIBU�UIF�OFFET�PG�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�BSF�CFJOH�NFU��5IF�4IJGU� 
4VQFSWJTPST�BTTJTU�UIF�#VJMEJOH�.BOBHFS�XJUI�UIF�SFTQPOTJCJMJUJFT�JO�UIJT�DIFDLMJTU� 

��Done Task 

0CUBJO�UIF�GPMMPXJOH�JOGPSNBUJPO� 
/BUVSF�PG�EJTBTUFS 
&TUJNBUFE�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO 
/BNF�BOE�DPOUBDU�JOGPSNBUJPO�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS 
8IBU�PUIFS�TUBGG�BSF�CFJOH�SFDSVJUFE 
4IJGU�4VQFSWJTPS	T
 
3FHJTUSBUJPO�6OJU�-FBEFS	T
 
)FBMUI�4FSWJDFT�6OJU�-FBEFS	T
 
$PNNVOJDBUJPOT�6OJU�-FBEFS	T
 
'PPE�6OJU�-FBEFS	T
 

r 
r 
r 
r 

m 
m 
m 
m 
m 

/PUJGZ�ZPVS�GBNJMZ�BOE�XPSL�TVQFSWJTPS�CVJMEJOH�PXOFS� 

1BDL�QFSTPOBM�JUFNT��DMPUIFT�UPJMFU�JUFNT�NFEJDBUJPOT�CMBOLFUT�BOE�QIPOF�OVNCFST� 

/PUJGZ�CVJMEJOH�TUBGG�	J�F��NBJOUFOBODF�DVTUPEJBM�TFDVSJUZ�BOE�PS�DBGFUFSJB�TUBGG
�PG�UIF� 
MPDBUJPO�BOE�UJNF�UP�SFQPSU�UP�EVUZ��3FNJOE�UIFN�UP�JNQMFNFOU�UIFJS�QFSTPOBM�QSFQBSFE� 
OFTT�QMBO� 

*OJUJBM�"DUJPOT 

&TUBCMJTI�DPOUBDU�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�BDUJWBUF�UIF�CVJMEJOH� 
XIFO�SFBEZ��*G�DMJFOUT�BSF�XBJUJOH�UIF�GBDJMJUZ�NBZ�OFFE�UP�CF�QBSUJBMMZ�BDUJWBUFE�JNNFEJ� 
BUFMZ� 

$POEVDU�QSF�PDDVQBODZ�JOTQFDUJPO�m�BTTFTT�UIF�HFOFSBM�DPOEJUJPO�PG�UIF�GBDJMJUZ�DJUJOH� 
QSF�FYJTUJOH�EBNBHF� 

*O�DPMMBCPSBUJPO�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�TVSWFZ�BOE�MBZ�PVU�UIF�TQBDF� 
QMBO�GPS�SFTJEFOUT� 

0SHBOJ[F�BOE�CSJFG�TUBGG�	J�F��NBJOUFOBODF�DVTUPEJBM�TFDVSJUZ�BOE�PS�DBGFUFSJB�TUBGG
� 

$PPSEJOBUF�SFDSVJUNFOU�PG�BEEJUJPOBM�QFSTPOOFM��&ODPVSBHF�UIF�JOWPMWFNFOU�PG�DPNNVOJUZ� 
TBGF�SPPN�SFTJEFOUT�BT�XPSLFST�JG�OFFEFE� 

"TTJHO�NBJOUFOBODF�QFSTPOOFM�JO�JNQMFNFOUJOH�UIF�FYUSFNF�XJOE�QSPUPDPM�BOE�CFHJOOJOH� 
JOTUBMMBUJPO�PG�XJOEPX�BOE�EPPS�QSPUFDUJPO�TFDVSJOH�PVUEPPS�NPWBCMF�JUFNT�	F�H��HBSCBHF� 
DBOT�DIBJST�FUD�
�BOE�PUIFSXJTF�TFDVSJOH�UIF�GBDJMJUZ� 

"TTJHO�UIF�$BGFUFSJB�.BOBHFS�UP�NFFU�XJUI�UIF�'PPE�6OJU�-FBEFS�JO�PSEFS�UP�BTTFTT�� 
GFFEJOH�PQUJPOT�BOE�EJTDVTT�SFDPNNFOEFE�TPMVUJPOT� 

&TUBCMJTI�B�DPNNVOJUZ�TBGF�SPPN�MPH�SFQPSUJOH�QSPDFTT� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�QPTUJOH�DPNNVOJUZ�TBGF�SPPN�JEFOUJàDBUJPO� 
CPUI�JOTJEF�BOE�PVU�JG�OFDFTTBSZ� 
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��Done Task 

0OHPJOH�"DUJPOT 

%VSJOH�UIF�TUPSN�DPOàSN�UIBU�EPPST�BOE�XJOEPXT�UP�UIF�GBDJMJUZ�SFNBJO�DMPTFE�UP�FOTVSF� 
UIF�JOUFHSJUZ�PG�UIF�CVJMEJOH��4FDVSJUZ�QFSTPOOFM�TIPVME�NBLF�SFHVMBS�SPVOET�PG�UIF�JOUFSJPS� 
BOE�FYUFSJPS�QPSUJPOT�PG�UIF�CVJMEJOH�PO�B�SFHVMBS�CBTJT�XFBUIFS�QFSNJUUJOH� 

$PPSEJOBUF�BDUJWJUJFT�XJUI�MBX�FOGPSDFNFOU�PGàDJBMT�PS�TFDVSJUZ�QFSTPOOFM�UP�FOTVSF�UIBU� 
SPVUJOF�QBUSPMT�DJSDVMBUF�UISPVHIPVU�UIF�DPNNVOJUZ�TBGF�SPPN�BOE�TVSSPVOEJOH�BSFBT� 

&TUBCMJTI�TUBOEBSE�TIJGU�TDIFEVMFT�GPS�TUBGG� 

$POEVDU�CVJMEJOH�TUBGG�NFFUJOHT��*ODMVEF�VQEBUFT�PO�EJTBTUFS�SFTQPOTF�BOE�DPNNVOJUZ� 
TBGF�SPPN�PQFSBUJPOT�EJSFDUJPO�BOE�BEWJDF�GSPN�UIF�MPDBM�&0$�BOE�TUBUVT�PG�QSPCMFNT� 
BOE�SFTPMVUJPOT��*EFOUJGZ�OFFET�GPS�DMJFOUT�TUBGG�TVQQMJFT�BOE�TZTUFNT��"EESFTT�SVNPST� 

.POJUPS�EJTBTUFS�BOE�SFTQPOTF�FGGPSUT�BOE�QMBO�GPS�DMPTJOH�PG�UIF�DPNNVOJUZ�TBGF�SPPN� 

&OTVSF�UIBU�UIF�QSPQFS�TZTUFNT�BSF�JO�QMBDF�UP�USBDL�FYQFOEJUVSFT�CJMMT�BOE�JOWPJDFT� 
NBUFSJBMT�BOE�MPDBM�WPMVOUFFS�SFDPSET� 

3PVUJOFMZ�JOTQFDU�UIF�TBGFUZ�BOE�TBOJUBUJPO�PG�UIF�GBDJMJUZ�JODMVEJOH�UIF�LJUDIFO�SFTJEFOU� 
BSFBT�CBUISPPNT�FYUFSJPS�BOE�SFHJTUSBUJPO�BSFB�BOE�FOTVSF�UIBU�IFBMUI�TUBOEBSET�BOE� 
SFTJEFOUT��OFFET�BSF�CFJOH�NFU� 

.FFU�SFHVMBSMZ�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�UP�TIBSF�DPODFSOT�BOE�SFTPMWF� 
QPUFOUJBM�QSPCMFNT� 

$MPTJOH�"DUJPOT 

$PNQMFUF�BO�JOWFOUPSZ�PG�BMM�TVQQMJFT�PXOFE�CZ�UIF�GBDJMJUZ�UIBU�XFSF�VTFE�JO�UIF�DPNNV� 
OJUZ�TBGF�SPPN�BOE�GPSXBSE�UIJT�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

3FUVSO�BMM�SFOUFE�PS�CPSSPXFE�FRVJQNFOU�UP�UIF�PXOFST��4FOE�TJHOFE�SFDFJQUT�GPS�TVDI� 
FRVJQNFOU�UP�UIF�&0$�-JBJTPO� 

8PSL�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�UP�BSSBOHF�GPS�TUBGG�BOE�WPMVOUFFST�UP�BT� 
TJTU�DVTUPEJBM�TUBGG�JO�UIF�DMFBOJOH�PG�UIF�GBDJMJUZ�BOE�IBWF�JU�SFUVSOFE�UP�UIF�QSF�PDDVQBODZ� 
DPOEJUJPO�PS�BT�DMPTF�B�DPOEJUJPO�BT�QPTTJCMF� 

3FNPWF�BMM�TJHOBHF�NBUFSJBMT�GSPN�UIF�GBDJMJUZ� 

1SFQBSF�B�OBSSBUJWF�SFQPSU�PO�UIF�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPO�BOE�TVCNJU�JU�UP�MPDBM� 
&0$�PS�FNFSHFODZ�NBOBHFNFOU�BHFODZ��*ODMVEF�UIF�DPNNVOJUZ�TBGF�SPPN�MPDBUJPO�BOE� 
EBUFT�PG�PQFSBUJPO�TVNNBSZ�PG�TFSWJDFT�QSPWJEFE�QSPCMFNT�BOE�SFDPNNFOEBUJPOT� 
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Attachment 4: Shift Supervisor Job Aid 
5IF�4IJGU�4VQFSWJTPS�JT�SFTQPOTJCMF�GPS�UIF�PQFSBUJPOBM�FMFNFOUT�PG�UIF�DPNNVOJUZ�TBGF�SPPN�GPS� 
IJT�IFS�BTTJHOFE�TIJGU�JODMVEJOH�TUBGàOH�PSEFSJOH�GPPE�BOE�TVQQMJFT�NPOJUPSJOH�DPNNVOJUZ�TBGF� 
SPPN�SFTJEFOUT�FUD��5IF�4IJGU�4VQFSWJTPS�SFQPSUT�EJSFDUMZ�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

��Done Task 

0CUBJO�BO�VQEBUF�GSPN�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�SFHBSEJOH�UIF�GPMMPXJOH�JOGPS� 
NBUJPO� 

/BUVSF�PG�EJTBTUFS 
4BGF�SPPN�BTTJHONFOU�MPDBUJPO 
&TUJNBUFE�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO 
#VJMEJOH�.BOBHFS 
8IBU�PUIFS�TUBGG�BSF�CFJOH�SFDSVJUFE 
4IJGU�4VQFSWJTPS	T
 
3FHJTUSBUJPO�6OJU�-FBEFS	T
 
)FBMUI�4FSWJDFT�6OJU�-FBEFS	T
 
$PNNVOJDBUJPOT�6OJU�-FBEFS	T
 
'PPE�6OJU�-FBEFS	T
 

r 
r 
r 
r 
r 

m 
m 
m 
m 
m 

/PUJGZ�ZPVS�GBNJMZ�BOE�XPSL�TVQFSWJTPS� 

1BDL�QFSTPOBM�JUFNT��DMPUIFT�UPJMFU�JUFNT�NFEJDBUJPOT�CMBOLFUT�BOE�QIPOF�OVNCFST� 

*OJUJBM�"DUJPOT 

&TUBCMJTI�DPOUBDU�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�BTTJTU�UIF�$PNNVOJUZ� 
4BGF�3PPN�.BOBHFS�UP�BDUJWBUF�UIF�CVJMEJOH�XIFO�SFBEZ��*G�DMJFOUT�BSF�XBJUJOH�UIF�GBDJMJUZ� 
NBZ�OFFE�UP�CF�QBSUJBMMZ�BDUJWBUFE�JNNFEJBUFMZ� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�DPOEVDUJOH�UIF�QSF�PDDVQBODZ�JOTQFDUJPO� 
m�BTTFTT�UIF�HFOFSBM�DPOEJUJPO�PG�UIF�GBDJMJUZ�DJUJOH�QSF�FYJTUJOH�EBNBHF� 

4VSWFZ�BOE�MBZ�PVU�UIF�TQBDF�QMBO�GPS�SFTJEFOUT��8IFO�EFTJHOBUJOH�TQBDF�XJUIJO�UIF�DPN� 
NVOJUZ�TBGF�SPPN�DPOTJEFS�BMMPDBUJOH�TFQBSBUF�TQBDF�GPS�GBNJMJFT�XJUI�TNBMM�DIJMESFO�UIF� 
FMEFSMZ�OJHIU�XPSLFST�XIP�TMFFQ�EVSJOH�UIF�EBZ�BOE�PUIFS�VOJRVF�TJUVBUJPOT��$POTJEFS� 
UIBU�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�XJMM�MJLFMZ�CF�QMBDFE�JOUP�DPOàOFE�BSFBT�PG�MFTT�UIBO� 
���TRVBSF�GFFU�QFS�QFSTPO�VOUJM�UIF�TUPSN�JT�PWFS���&OTVSF�UIBU�QMBOOJOH�JODMVEFT�BDDFTT� 
UP�NPWFNFOU�XJUIJO�UIF�CVJMEJOH�GPS�QFSTPOT�XJUI�EJTBCJMJUJFT�BOE�PUIFS�GPSNT�PG�TVQQPSU� 
GPS�QFPQMF�XJUI�QBSUJDVMBS�OFFET� 

0SHBOJ[F�BOE�CSJFG�TUBGG� 
4IJGU�4VQFSWJTPS	T
 
3FHJTUSBUJPO�6OJU�-FBEFS	T
 
)FBMUI�4FSWJDFT�6OJU�-FBEFS	T
 
$PNNVOJDBUJPOT�6OJU�-FBEFS	T
 
'PPE�6OJU�-FBEFS	T
 

r 
r 
r 
r 
r 

1VU�VQ�DPNNVOJUZ�TBGF�SPPN�JEFOUJàDBUJPO�TJHOBHF�CPUI�JOTJEF�BOE�PVU� 
1PTU�DPNNVOJUZ�TBGF�SPPN�EJSFDUJPOBM�TJHOT�GSPN�NBJO�SPBET�TP�UIBU�DMJFOUT�DBO� 
MPDBUF�UIF�DPNNVOJUZ�TBGF�SPPN� 
1PTU�TJHOT�PO�UIF�PVUTJEF�PG�CVJMEJOH�JOEJDBUJOH�XIJDI�FOUSBODF�UP�VTF� 
1PTU�JOUFSOBM�TJHOBHF�UP�MBCFM�BOE�QSPWJEF�EJSFDUJPOT�UP�SFHJTUSBUJPO�UIF�)FBMUI�4FS� 
WJDFT�6OJU�BOE�SFTUSPPN�BSFBT��"�HPPE�SVMF�PG�UIVNC�JT�BCPVU�POF�	�
�TJHO�QFS�XBMM� 

r 

r 
r 
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��Done Task 

"TTJTU�JO�UIF�SFDSVJUNFOU�PG�BEEJUJPOBM�QFSTPOOFM�m�FODPVSBHF�UIF�JOWPMWFNFOU�PG�DPNNV� 
OJUZ�TBGF�SPPN�SFTJEFOUT�BT�XPSLFST��3FDSVJU�WPMVOUFFST�UP�IFMQ�LFFQ�UIF�SFTJEFOU�BSFBT� 
PG�UIF�DPNNVOJUZ�TBGF�SPPN�DMFBO��3FDSVJU�WPMVOUFFST�UP�QSPWJEF�SFDSFBUJPOBM�BDUJWJUJFT�GPS� 
DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�FTQFDJBMMZ�DIJMESFO�BOE�ZPVOH�BEVMUT�QBSUJDVMBSMZ�EVSJOH� 
XBJUJOH�QFSJPET� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�BTTFTTJOH�GFFEJOH�PQUJPOT�m�NFFU�XJUI� 
'PPE�6OJU�-FBEFS� 

8PSL�XJUI�#VJMEJOH�.BOBHFS�UP�BSSBOHF�GPS�B�UFMFWJTJPO�PS�SBEJP�TP�UIBU�SFTJEFOUT�BOE� 
XPSLFST�DBO�HFU�JOGPSNBUJPO�BCPVU�DVSSFOU�EJTBTUFS�DPOEJUJPOT��*G�QPTTJCMF�IBWF�DPQJFT�PG� 
UIF�EBJMZ�OFXTQBQFS�BWBJMBCMF� 

&TUBCMJTI�CVMMFUJO�CPBSET�JO�DFOUSBM�MPDBUJPOT�XIFSF�NFTTBHFT�JOGPSNBUJPO�BOE�DPN� 
NVOJUZ�TBGF�SPPN�SVMFT�BOE�SPVUJOFT�TVDI�BT�MJHIUT�PVU�UJNF�XJMM�CF�QPTUFE�	F�H��OFBS� 
SFHJTUSBUJPO�BOE�JO�UIF�DBGFUFSJB
� 

0OHPJOH�"DUJPOT 

8PSL�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�FOTVSJOH�UIBU�DPNNVOJUZ�TBGF�SPPN� 
SFTJEFOUT�BSF�SFDFJWJOH�VQEBUFE�JOGPSNBUJPO�BCPVU�UIF�EJTBTUFS�UIF�SFDPWFSZ�QSPDFTT�BOE� 
BMM�PG�UIF�SFTPVSDFT�BWBJMBCMF�UP�UIFN� 

3PVUJOFMZ�NPOJUPS�BOE�DPNNVOJDBUF�XJUI�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�UP�FOTVSF�UIFJS� 
OFFET�BSF�CFJOH�NFU��3FHVMBSMZ�JOTQFDU�SFTJEFOU�BSFBT�PG�UIF�DPNNVOJUZ�TBGF�SPPN�UP� 
FOTVSF�BO�PQUJNBM�EJTUSJCVUJPO�PG�DMJFOUT��3PVUJOFMZ�JOTQFDU�UIF�TBGFUZ�BOE�TBOJUBUJPO�PG�UIF� 
GBDJMJUZ�JODMVEJOH�UIF�LJUDIFO�SFTJEFOU�BSFBT�CBUISPPNT�FYUFSJPS�BOE�SFHJTUSBUJPO�BSFB� 
BOE�FOTVSF�UIBU�IFBMUI�TUBOEBSET�BOE�SFTJEFOUT��OFFET�BSF�CFJOH�NFU� 

$PPSEJOBUF�BDUJWJUJFT�XJUI�MBX�FOGPSDFNFOU�PGàDJBMT�PS�TFDVSJUZ�UP�FOTVSF�UIBU�SPVUJOF�QB� 
USPMT�DJSDVMBUF�UISPVHIPVU�UIF�DPNNVOJUZ�TBGF�SPPN�BOE�TVSSPVOEJOH�BSFBT� 

&OUFS�BQQSPQSJBUF�JOGPSNBUJPO�PO�UIF�DPNNVOJUZ�TBGF�SPPN�MPH� 

,FFQ�BDDVSBUF�BOE�VQEBUFE�JOGPSNBUJPO�PO�BMM�PG�UIF�DPNNVOJUZ�TBGF�SPPN�CVMMFUJO� 
CPBSET�� 

1BSUJDJQBUF�JO�DPNNVOJUZ�TBGF�SPPN�TUBGG�NFFUJOHT��� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�NPOJUPSJOH�EJTBTUFS�BOE�SFTQPOTF�FGGPSUT� 
BOE�QMBOOJOH�GPS�DMPTJOH�PG�UIF�DPNNVOJUZ�TBGF�SPPN� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�FOTVSJOH�UIBU�FYQFOEJUVSFT�CJMMT�BOE�JO� 
WPJDFT�NBUFSJBMT�BOE�MPDBM�WPMVOUFFS�SFDPSET�BSF�USBDLFE� 

$MPTJOH�"DUJPOT 

$PPSEJOBUF�UIF�DPNQMFUJPO�PG�BO�JOWFOUPSZ�PG�BMM�TVQQMJFT�PXOFE�CZ�UIF�GBDJMJUZ�UIBU�XFSF� 
VTFE�JO�UIF�DPNNVOJUZ�TBGF�SPPN�BOE�GPSXBSE�UIJT�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BO� 
BHFS� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�DPPSEJOBUJOH�QFSTPOOFM�GPS�UIF�DMFBOJOH�PG� 
UIF�GBDJMJUZ�BOE�IBWF�JU�SFUVSOFE�UP�UIF�QSF�PDDVQBODZ�DPOEJUJPO�PS�BT�DMPTF�B�DPOEJUJPO�BT� 
QPTTJCMF� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�SFNPWJOH�BMM�TJHOBHF�NBUFSJBMT�GSPN�UIF� 
GBDJMJUZ� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�QSFQBSJOH�B�MJTU�PG�PUIFS�WPMVOUBSZ�PSHBOJ[B� 
UJPOT�WFOEPST�BOE�TUBGG�UP�CF�UIBOLFE�PS�SFDPHOJ[FE��� 
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Attachment 5: Registration Unit Leader Job Aid 
5IF�3FHJTUSBUJPO�6OJU�-FBEFS�BOE�XPSLFST�BSF�SFTQPOTJCMF�GPS�FOTVSJOH�UIBU�QFSTPOT�FOUFSJOH� 
PS�MFBWJOH�UIF�DPNNVOJUZ�TBGF�SPPN�HP�UISPVHI�UIF�SFHJTUSBUJPO�QSPDFTT��5IF�3FHJTUSBUJPO�6OJU� 
TVQQPSUT�%JTBTUFS�)FBMUI�4FSWJDFT�TUBGG�CZ�JEFOUJGZJOH�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�XJUI� 
JMMOFTTFT�PS�PUIFS�NFEJDBM�OFFET�BOE�BMFSUJOH�UIF�OVSTJOH�TUBGG��%JTBTUFS�XFMGBSF�JOGPSNBUJPO� 
EFQFOET�PO�UIF�DPNNVOJUZ�TBGF�SPPN�SFHJTUSBUJPO�GPSNT�UP�QSPWJEF�JOGPSNBUJPO�UP�GBNJMJFT�PVUTJEF� 
UIF�BSFB�	UISPVHI�UIF�"NFSJDBO�3FE�$SPTT
��8JUIPVU�DPNQMFUF�MFHJCMF�BOE�BDDVSBUF�JOGPSNBUJPO� 
BCPVU�UIF�SFTJEFOUT�PG�UIF�DPNNVOJUZ�TBGF�SPPN�UIF�BCJMJUZ�UP�QSPWJEF�OFFEFE�TFSWJDFT�JT� 
JNQBJSFE� 

��Done Task 

*OJUJBM�"DUJPOT
 

0CUBJO�BO�VQEBUF�GSPN�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�SFHBSEJOH�UIF�GPMMPXJOH� 
JOGPSNBUJPO� 

/BUVSF�PG�EJTBTUFS 
4BGF�SPPN�BTTJHONFOU�MPDBUJPO 
&TUJNBUFE�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO 
&TUJNBUFE�<NBYJNVN>�DPNNVOJUZ�TBGF�SPPN�DBQBDJUZ 

r 
r 
r 
r 

/PUJGZ�ZPVS�GBNJMZ�BOE�XPSL�TVQFSWJTPS� 

1BDL�QFSTPOBM�JUFNT��DMPUIFT�UPJMFU�JUFNT�NFEJDBUJPOT�CMBOLFUT�BOE�QIPOF�OVNCFST� 

4VSWFZ�BOE�MBZ�PVU�UIF�TQBDF�QMBO�GPS�UIF�3FHJTUSBUJPO�6OJU� 

1MBDF�UIF�SFDFQUJPO�EFTL�OFBS�UIF�FOUSBODF�UP�XFMDPNF�UIPTF�FOUFSJOH�UIF�DPNNVOJUZ� 
TBGF�SPPN�UP�BOTXFS�UIFJS�RVFTUJPOT�BOE�UP�EJSFDU�UIFN�UPXBSE�UIF�SFHJTUSBUJPO�UBCMFT� 
BOE�SFHJTUSBST��"MMPX�FOPVHI�TQBDF�GPS�B�XBJUJOH�BSFB� 

6TF�B�TVGàDJFOU�OVNCFS�PG�UBCMFT�UP�FOTVSF�UIBU�FWFSZPOF�FOUFSJOH�JT�SFHJTUFSFE�XJUIJO�B� 
SFBTPOBCMF�QFSJPE�PG�UJNF� 

1PTU�TJHOT�EJSFDUJOH�QFSTPOT�UP�UIF�SFHJTUSBUJPO�BSFB�BOE�QPTU�TJHOT�DMFBSMZ�NBSLJOH�UIF� 
SFHJTUSBUJPO�EFTL�PS�UBCMFT� 

3FDSVJU�WPMVOUFFST�UP�USBOTMBUF�BOE�QSFQBSF�TJHOT�GPS�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT� 
XIP�BSF�OPO�&OHMJTI�TQFBLJOH� 

6TF�POMZ�POF�FOUSBODF�UP�UIF�CVJMEJOH�JG�QPTTJCMF�UP�TVQQPSU�FGGFDUJWF�SFHJTUSBUJPO�FGGPSUT� 
BOE�QSPWJEF�B�TFDVSF�FOWJSPONFOU��1PTJUJPO�TJHOT�BOE�PS�DPNNVOJUZ�TBGF�SPPN�TUBGG�BU� 
PUIFS�FOUSBODFT�UP�EJSFDU�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�UP�BQQSPQSJBUF�BSFBT��)PXFWFS� 
NBLF�TVSF�àSF�FYJUT�BSF�OPU�CMPDLFE� 

6TF�UIF�"NFSJDBO�3FE�$SPTT�%JTBTUFS�4IFMUFS�3FHJTUSBUJPO�	'PSN�����
�UP�SFDPSE�JOGPS� 
NBUJPO�BCPVU�GBNJMJFT�FOUFSJOH�UIF�DPNNVOJUZ�TBGF�SPPN��VTF�JOEFY�DBSET�	�u�Y��u��u�Y� 
�u�FUD�
�PS�QBET�PG�MJOFE�QBQFS�JG�'PSN������JT�OPU�BWBJMBCMF� 

6TF�POF�GPSN�POF�DBSE�PS�POF�TIFFU�PG�QBQFS�GPS�FBDI�GBNJMZ��"�GBNJMZ�VTVBMMZ� 
DPOTJTUT�PG�BMM�QFSTPOT�MJWJOH�JO�B�IPVTFIPME��1SPWJEF�B�4BGF�3PPN�3FTJEFOU�JOGPS� 
NBUJPO�TIFFU�UP�FBDI�GBNJMZ�BT�UIFZ�SFHJTUFS� 

r 

3FDSVJU�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�PS�MPDBM�WPMVOUFFST�UP�EP�SFHJTUSBUJPO�JG�SFHJTUSB� 
UJPO�XPSLFST�BSF�OPU�BWBJMBCMF� 
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��Done Task 

*OEJDBUF�JO�UIF�NBSHJO�PG�UIF�SFHJTUSBUJPO�GPSN�UIPTF�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�XIP� 
XPVME�MJLF�UP�WPMVOUFFS�GPS�TQFDJàD�DPNNVOJUZ�TBGF�SPPN�KPCT�PS�IBWF�B�TQFDJàD�TLJMM�UIBU� 
DBO�CF�VUJMJ[FE�JO�UIF�DPNNVOJUZ�TBGF�SPPN� 

3FGFS�UIF�GPMMPXJOH�QFSTPOT�UP�UIF�)FBMUI�4FSWJDFT�6OJU�TUBGG� 
r JMM�PS�JOKVSFE�QFSTPOT 
r UIPTF�PO�TQFDJBM�NFEJDBUJPOT�PS�EJFUT 
r UIPTF�XIP�DMBJN�UP�IBWF�NFEJDBM�USBJOJOH 

5IF�)FBMUI�4FSWJDFT�TUBGG�TIPVME�CF�BWBJMBCMF�BU�UIF�SFHJTUSBUJPO�EFTL�UP�IFMQ�TDSFFO�BS� 
SJWBMT�BU�UIF�DPNNVOJUZ�TBGF�SPPN�XIP�SFRVJSF�NFEJDBM�BUUFOUJPO� 

0OHPJOH�"DUJPOT 

8PSL�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�UP�FOTVSF�UIBU�DPNNVOJUZ�TBGF�SPPN� 
SFTJEFOUT�BSF�SFDFJWJOH�VQEBUFE�JOGPSNBUJPO�BCPVU�UIF�EJTBTUFS�UIF�SFDPWFSZ�QSPDFTT� 
BOE�BMM�PG�UIF�SFTPVSDFT�BWBJMBCMF�UP�UIFN� 

&OUFS�BQQSPQSJBUF�JOGPSNBUJPO�PO�UIF�DPNNVOJUZ�TBGF�SPPN�MPH� 

1BSUJDJQBUF�JO�DPNNVOJUZ�TBGF�SPPN�TUBGG�NFFUJOHT��� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�NPOJUPSJOH�EJTBTUFS�BOE�SFTQPOTF�FGGPSUT� 
BOE�QMBO�GPS�DMPTJOH�PG�UIF�DPNNVOJUZ�TBGF�SPPN� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�FOTVSJOH�UIBU�FYQFOEJUVSFT�CJMMT�BOE� 
JOWPJDFT�NBUFSJBMT�BOE�MPDBM�WPMVOUFFS�SFDPSET�BSF�USBDLFE� 

1MBDF�B�TJHO�BU�FBDI�DPNNVOJUZ�TBGF�SPPN�FYJU�SFNJOEJOH�UIPTF�MFBWJOH�UIF�DPNNVOJUZ� 
TBGF�SPPN�UP�HP�UP�UIF�SFHJTUSBUJPO�EFTL�GPS�iPVU�QSPDFTTJOH�u� 5IPTF�MFBWJOH�UIF�DPN� 
NVOJUZ�TBGF�SPPN�UFNQPSBSJMZ�XJMM�IBWF�UIFJS�SFHJTUSBUJPO�DBSET�áBHHFE�JO�TPNF�XBZ�UP� 
JOEJDBUF�UIFJS�TUBUVT�
�'PS�UIPTF�GBNJMJFT�MFBWJOH�UIF�DPNNVOJUZ�TBGF�SPPN�QFSNBOFOUMZ� 
UIF�SFHJTUSBS�TIPVME�DPNQMFUF�UIF�JOGPSNBUJPO�CFMPX�UIF�EPUUFE�MJOF�PO�UIF�SFHJTUSBUJPO� 
GPSN�BOE�GPSXBSE�UIF�GPSN�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

.BJOUBJO�B�MPH�GPS�WJTJUPST�UP�TJHO�JO�BOE�PVU� 

&TDPSU�PGàDJBM�WJTJUPST�JODMVEJOH�UIF�NFEJB�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

.BJOUBJO�BO�DPNNVOJUZ�TBGF�SPPN�DFOTVT�BOE�BT�SFRVJSFE�SFQPSU�UIJT�JOGPSNBUJPO�UP�UIF� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

1SPWJEF�B�KPC�JOEVDUJPO�GPS�OFX�PS�OFXMZ�BSSJWJOH�SFHJTUSBST� 

$MPTJOH�"DUJPOT 

"TTFNCMF�BMM�SFHJTUSBUJPO�GPSNT�BOE�WJTJUPS�MPHT�BOE�GPSXBSE�UIFN�UP�UIF�$PNNVOJUZ� 
4BGF�3PPN�.BOBHFS� 

&OTVSF�UIBU�BMM�TBGF�SPPN�SFTJEFOUT�IBWF�CFFO�BDDPVOUFE�GPS� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�SFNPWJOH�BMM�TJHOBHF�NBUFSJBMT�GSPN�UIF� 
GBDJMJUZ� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�DMFBOJOH�UIF�GBDJMJUZ�BOE�IBWF�JU�SFUVSOFE�UP� 
UIF�QSF�PDDVQBODZ�DPOEJUJPO�PS�BT�DMPTF�B�DPOEJUJPO�BT�QPTTJCMF� 
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Attachment 6: Health Services Unit Leader Job Aid 
5IF�)FBMUI�4FSWJDFT�6OJU�-FBEFS�JT�SFTQPOTJCMF�GPS�QSPWJEJOH�RVBMJUZ�IFBMUI�TFSWJDFT�BOE�GPS� 
TFFJOH�UIBU�BQQMJDBCMF�QVCMJD�IFBMUI�TUBOEBSET�	TUBUF�DPVOUZ�PS�NVOJDJQBM
�BSF�NFU��)FBMUI� 
4FSWJDFT�6OJU�QFSTPOOFM�BOE�WPMVOUFFST�XPSLJOH�JO�DPNNVOJUZ�TBGF�SPPNT�TUSJWF�UP�NFFU�UIF� 
IFBMUI�OFFET�PG�DMJFOUT�BOE�XPSLFST��)FBMUI�4FSWJDFT�6OJU�XPSLFST�EP�UIJT�JO�QBSU�CZ�BDUJOH�BT� 
BEWJTPST�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�UIF�'PPE�6OJU�-FBEFS�PO�HFOFSBM�IFBMUI�BOE� 
TBGFUZ�JTTVFT��)FBMUI�4FSWJDFT�6OJU�QFSTPOOFM�TIPVME�CF�BQQSPQSJBUFMZ�DSFEFOUJBMFE�QFSTPOOFM� 
SFDSVJUFE�GSPN�MPDBM�IFBMUI�NFEJDBM�BOE�&NFSHFODZ�.FEJDBM�4FSWJDFT�	&.4
�BHFODJFT�	F�H�� 
OVSTFT�QBSBNFEJDT�&NFSHFODZ�.FEJDBM�5FDIOJDJBOT�	&.5T
�FUD�
 � 

8IFO�B�OVSTJOH�IPNF�PS�B�IPTQJUBM�FWBDVBUFT�QBUJFOUT�UP�B�DPNNVOJUZ�TBGF�SPPN�TFQBSBUF� 
TQBDF�TIPVME�CF�QSPWJEFE�UP�BDDPNNPEBUF�UIFJS�DMJFOUT�TVQQMJFT�BOE�FRVJQNFOU��5IF� 
SFTQPOTJCJMJUZ�GPS�UIF�DBSF�PG�UIF�DMJFOUT�SFTUT�XJUI�UIF�TUBGG�PG�UIF�FWBDVBUJOH�JOTUJUVUJPO��5IF� 
DPNNVOJUZ�TBGF�SPPN�)FBMUI�4FSWJDFT�6OJU�-FBEFS�XJMM�TFSWF�BT�B�MJBJTPO�CFUXFFO�UIF�DPNNVOJUZ� 
TBGF�SPPN�BOE�UIF�JOTUJUVUJPO�T�TUBGG��5IF�TUBGG�PG�UIPTF�JOTUJUVUJPOT�NVTU�DPOUJOVF�UP�CF�QSFTFOU� 
BOE�QSPWJEF�UIF�VTVBM�DBSF�UIBU�UIFZ�HJWF�UP�UIFJS�DMJFOUT� 

8IFO�UIF�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO�IBT�NBOZ�NFEJDBM�DBTFT�PS�NBOZ�QFPQMF�XJUI� 
TQFDJBM�QSPCMFNT�SFRVJSJOH�NPSF�UIBO�UIF�VTVBM�DBSF�UIBU�UIF�)FBMUI�4FSWJDFT�6OJU�QFSTPOOFM� 
DBO�QSPWJEF�UIF�)FBMUI�4FSWJDFT�6OJU�-FBEFS�JO�DPOTVMUBUJPO�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN� 
.BOBHFS�TIPVME�DPOUBDU�MPDBM�&.4�BOE�PS�QVCMJD�IFBMUI�BVUIPSJUJFT�BOE�JOGPSN�UIFN�UIBU�NFEJDBM� 
JOUFSWFOUJPO�JT�OFFEFE�PS�SFRVFTU�UIBU�UIFZ�FTUBCMJTI�B�UFNQPSBSZ�JOàSNBSZ��$PNNVOJUZ�TBGF� 
SPPNT�DBOOPU�PQFSBUF�B�GBDJMJUZ�EVSJOH�B�EJTBTUFS�UIBU�XPVME�SFRVJSF�MJDFOTVSF�EVSJOH�OPO�EJTBTUFS� 
UJNFT��*U�JT�JNQPSUBOU�UP�LFFQ�JO�NJOE�UIBU�UIF�IFBMUI�PG�UIF�DPNNVOJUZ�JT�UIF�SFTQPOTJCJMJUZ�PG� 
UIF�MPDBM�QVCMJD�IFBMUI�BVUIPSJUZ�OPU�UIF�"NFSJDBO�3FE�$SPTT�PS�UIF�DPNNVOJUZ�TBGF�SPPN��"T� 
XJUI�UFNQPSBSZ�JOàSNBSJFT�TFU�VQ�CZ�FWBDVBUFE�JOTUJUVUJPOT�UFNQPSBSZ�JOàSNBSJFT�TFU�VQ�CZ�UIF� 
MPDBM�QVCMJD�IFBMUI�BVUIPSJUZ�BSF�UP�CF�PQFSBUFE�VOEFS�UIF�NFEJDBM�TVQFSWJTJPO�PG�UIBU�BVUIPSJUZ�� 
*G�UIF�BVUIPSJUZ�SFRVFTUT�BTTJTUBODF�UIF�DPNNVOJUZ�TBGF�SPPN�PS�"NFSJDBO�3FE�$SPTT�NBZ� 
TVQQMFNFOU�XJUI�TUBGG�XIP�BSF�VOEFS�UIF�TVQFSWJTJPO�BOE�DPOUSPM�PG�UIF�MPDBM�QVCMJD�IFBMUI�PGàDFS�� 
5IF�DPNNVOJUZ�TBGF�SPPN�TUBGG�NBZ�BMTP�IFMQ�XJUI�GPPE�BOE�JO�QSPDVSJOH�TVQQMJFT�BOE�FRVJQNFOU�� 
)PXFWFS�UIF�SFTQPOTJCJMJUZ�GPS�QSPWJEJOH�NFEJDBM�BOE�OVSTJOH�DBSF�SFTUT�TPMFMZ�XJUI�UIF�MPDBM� 
QVCMJD�IFBMUI�EFQBSUNFOU� 

5FNQPSBSZ�JOàSNBSJFT�SFNBJO�PQFO�POMZ�VOUJM�SFTJEFOUT�PG�UIF�JOTUJUVUJPOT�DBO�SFUVSO�UP�UIF� 
JOTUJUVUJPO�PS�VOUJM�EJTBTUFS�WJDUJNT�DBO�SFUVSO�UP�UIFJS�IPNFT�PS�BSF�SFGFSSFE�CZ�UIF�MPDBM�QVCMJD� 
IFBMUI�BVUIPSJUJFT�UP�PUIFS�IFBMUI�DBSF�QSPWJEFST� 
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��Done Task 

*OJUJBM�"DUJPOT 

0CUBJO�BO�VQEBUF�GSPN�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�SFHBSEJOH�UIF�GPMMPXJOH�JOGPS� 
NBUJPO� 

r /BUVSF�PG�EJTBTUFS 
r 4BGF�SPPN�BTTJHONFOU�MPDBUJPO 
r &TUJNBUFE�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO 
r "OUJDJQBUFE�NFEJDBM�OFFET�PG�UIF�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO�JG�LOPXO 

/PUJGZ�ZPVS�GBNJMZ�BOE�XPSL�TVQFSWJTPS� 

1BDL�QFSTPOBM�JUFNT��DMPUIFT�UPJMFU�JUFNT�NFEJDBUJPOT�CMBOLFUT�BOE�QIPOF�OVNCFST� 

4VSWFZ�BOE�MBZ�PVU�UIF�TQBDF�QMBO�GPS�UIF�3FHJTUSBUJPO�6OJU� 

%FUFSNJOF�UIF�IFBMUI�OFFET�PG�BMM�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�BOE�BSSBOHF�UP�NFFU� 
UIPTF�OFFET��5IJT�XPSL�JODMVEFT� 

r "TTFTTJOH�BOE�SFGFSSJOH�UIF�TFSJPVTMZ�JMM�BOE�JOKVSFE�GPS�IFBMUI�DBSF� 
r 5SFBUJOH�NJOPS�JMMOFTTFT�BOE�JOKVSJFT� 
r -PPLJOH�GPS�VOSFQPSUFE�IFBMUI�QSPCMFNT�PG�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT�BOE� 

UBLJOH�OFDFTTBSZ�BDUJPO�UP�DBSF�GPS�UIFTF�QSPCMFNT� 
r "TTJTUJOH�XJUI�BSSBOHFNFOUT�GPS�MPTU�QSFTDSJQUJPOT�PS�PUIFS�FTTFOUJBM�IFBMUI�JUFNT� 

5IF�)FBMUI�4FSWJDFT�TUBGG�TIPVME�CF�BWBJMBCMF�BU�UIF�SFHJTUSBUJPO�EFTL�UP�IFMQ�TDSFFO�BSSJW� 
BMT�BU�UIF�DPNNVOJUZ�TBGF�SPPN�XIP�SFRVJSF�NFEJDBM�BUUFOUJPO��#F�BXBSF�PG�BOZ�QFSTPOT� 
XIP�IBWF�B�DPNNVOJDBCMF�EJTFBTF��*TPMBUF�UIFN�GSPN�UIF�SFTU�PG�UIF�DPNNVOJUZ�TBGF� 
SPPN�PDDVQBOUT�BT�OFFEFE�BOE�SFQPSU�OPUJDFBCMF�USFOET�JO�JMMOFTT�UP�UIF�MPDBM�IFBMUI� 
EFQBSUNFOU� 

8PSL�XJUI�SFHJTUSBUJPO�TUBGG�UP�FOMJTU�UIFJS�IFMQ�JO�SFGFSSJOH�QFPQMF�XIP�NBZ�IBWF�IFBMUI� 
QSPCMFNT�UP�UIF�)FBMUI�4FSWJDFT�6OJU� 

0OHPJOH�"DUJPOT 

"SSBOHF�GPS�IFBMUI�DBSF�GPS�JOGBOUT�UIF�FMEFSMZ�PS�QFSTPOT�XJUI�EJTBCJMJUJFT� 

%FUFSNJOF�BOZ�OFFET�GPS�TQFDJBM�EJFUT�	JODMVEJOH�GPSNVMB�BOE�CBCZ�GPPE�GPS�JOGBOUT
�BOE� 
FOTVSF�UIBU�UIFTF�OFFET�BSF�DPNNVOJDBUFE�UP�UIF�'PPE�6OJU�-FBEFS� 

1BSUJDJQBUF�JO�DPNNVOJUZ�TBGF�SPPN�TUBGG�NFFUJOHT��� 

"TTFTT�UIF�OVNCFS�BOE�UZQF�PG�JOKVSJFT�BOE�UIF�BHF�PG�UIF�QPQVMBUJPO�BGGFDUFE�BOE�QMBO� 
QSFWFOUJWF�JOUFSWFOUJPOT��1SFWFOU�QSF�FYJTUJOH�IFBMUI�QSPCMFNT�GSPN�HFUUJOH�XPSTF� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�FOTVSJOH�UIBU�FYQFOEJUVSFT�CJMMT�BOE�JO� 
WPJDFT�NBUFSJBMT�BOE�MPDBM�WPMVOUFFS�SFDPSET�BSF�USBDLFE� 

*O�DPPSEJOBUJPO�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�'PPE�6OJU�-FBEFS�BSSBOHF� 
GPS�JOTQFDUJPOT�PG�UIF�DPNNVOJUZ�TBGF�SPPN�CZ�QVCMJD�IFBMUI�PGàDJBMT�JODMVEJOH�JOTQFD� 
UJPOT�PG�GPPE�TUPSBHF�GPPE�QSFQBSBUJPO�BOE�GPPE�TFSWJOH�BSFBT�SFTUSPPNT�BOE�IFBMUI� 
DBSF�BSFBT� 

&OTVSF�UIBU�DPOEJUJPOT�BSF�TBOJUBSZ�JO�UIF�DPNNVOJUZ�TBGF�SPPN��5IF�$PNNVOJUZ�4BGF� 
3PPN�.BOBHFS�TIPVME�CF�LFQU�BEWJTFE�BCPVU�UIFTF�DPOEJUJPOT� 

8PSL�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�PS�#VJMEJOH�.BOBHFS�JO�FOTVSJOH�UIF�TF� 
DVSJUZ�PG�BMM�NFEJDBM�TVQQMJFT�BOE�FRVJQNFOU� 

1SPWJEF����IPVS�NFEJDBM�DPWFSBHF�GPS�UIF�DPNNVOJUZ�TBGF�SPPN�PDDVQBOUT��3FQPSU�NFEJ� 
DBM�JTTVFT�BOE�FNFSHFODZ�TJUVBUJPOT�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 
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��Done Task 

.BJOUBJO�BQQSPQSJBUF�)FBMUI�4FSWJDFT�6OJU�SFDPSET��NBJOUBJO�BQQSPQSJBUF�DPOàEFOUJBMJUZ�PG� 
BMM�NFEJDBM�JOGPSNBUJPO� 

1SPWJEF�B�KPC�JOEVDUJPO�GPS�OFX�PS�OFXMZ�BSSJWJOH�SFHJTUSBST� 

$MPTJOH�"DUJPOT 

5SBOTGFS�NFEJDBM�SFDPSET�BT�EFUFSNJOFE�CZ�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE� 
)FBMUI�4FSWJDFT�6OJU�-FBEFS� 

&OTVSF�UIBU�BMM�TBGF�SPPN�SFTJEFOUT�IBWF�CFFO�BDDPVOUFE�GPS�FTQFDJBMMZ�UIPTF�XJUI�NFEJ� 
DBM�OFFET��5P�UIF�EFHSFF�QPTTJCMF�FOTVSF�DPOUJOVJUZ�PG�DBSF��$POTVMU�XJUI�UIF�$PNNVOJUZ� 
4BGF�3PPN�.BOBHFS�BOE�)FBMUI�4FSWJDFT�6OJU�-FBEFS�UP�JEFOUJGZ�SFTJEFOUT�XIP�NBZ�OFFE� 
TQFDJBM�TFSWJDFT� 

"TTJTU�UIF�)FBMUI�4FSWJDFT�6OJU�-FBEFS�JO�DMFBOJOH�UIF�GBDJMJUZ�BOE�IBWF�JU�SFUVSOFE�UP�UIF� 
QSF�PDDVQBODZ�DPOEJUJPO�PS�BT�DMPTF�B�DPOEJUJPO�BT�QPTTJCMF� 
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Attachment 7: Communications Unit Leader Job Aid 
5IF�$PNNVOJDBUJPOT�6OJU�-FBEFS�JT�VTVBMMZ�B�GVMM�UJNF����IPVS�QPTJUJPO�BU�DPNNVOJUZ�TBGF� 
SPPNT�XIFO�UFMFQIPOFT�BSF�PVU�PG�PSEFS�PS�BOUJDJQBUFE�UP�CF�PVU�PG�PSEFS��$POTFRVFOUMZ�JU�JT� 
SFDPNNFOEFE�UP�SFDSVJU�MPDBM�BNBUFVS�SBEJP�PQFSBUPST�	IBOEIFME�BNBUFVS�	)".
�SBEJP�BOE�PS� 
3BEJP�"NBUFVS�$JWJM�&NFSHFODZ�4FSWJDF�	3"$&4
�NFNCFST
�UP�QSPWJEF�JOJUJBM�DPNNVOJDBUJPOT� 
CFUXFFO�UIF�DPNNVOJUZ�TBGF�SPPN�UIF�&0$�BOE�PUIFS�QBSUT�PG�UIF�EJTBTUFS�SFMJFG�PQFSBUJPO� 

��Done Task 

0CUBJO�BO�VQEBUF�GSPN�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�SFHBSEJOH�UIF�GPMMPXJOH� 
JOGPSNBUJPO� 

r /BUVSF�PG�EJTBTUFS 
r 4BGF�SPPN�BTTJHONFOU�MPDBUJPO 
r &TUJNBUFE�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO 
r 'BDJMJUZ�DPOUBDU�QFSTPO�BOE�PS�#VJMEJOH�.BOBHFS 
r 8IBU�PUIFS�TUBGG�BSF�CFJOH�SFDSVJUFE 

m 4IJGU�4VQFSWJTPS	T
 
m 3FHJTUSBUJPO�6OJU�-FBEFS	T
 
m )FBMUI�4FSWJDFT�6OJU�-FBEFS	T
 
m 'PPE�6OJU�-FBEFS	T
 

/PUJGZ�ZPVS�GBNJMZ�BOE�XPSL�TVQFSWJTPS� 

1BDL�QFSTPOBM�JUFNT��DMPUIFT�UPJMFU�JUFNT�NFEJDBUJPOT�CMBOLFUT�BOE�QIPOF�OVNCFST� 

*OJUJBM�"DUJPOT 

&TUBCMJTI�DPOUBDU�XJUI�GBDJMJUZ�SFQSFTFOUBUJWF	T
�BOE�PS�#VJMEJOH�.BOBHFS�BOE�EFUFSNJOF� 
UIF�BQQSPQSJBUF�MPDBUJPO�GPS�SBEJPT��5IF�MPDBUJPO�TIPVME�CF�TVJUBCMF�GPS�PQUJNBM�SFDFQUJPO� 
IBWF�BDDFTT�UP�HFOFSBUPS�QPXFSFE�PVUMFU	T
�BOE�JTPMBUFE�GSPN�UIF�HFOFSBM�DPNNVOJUZ� 
TBGF�SPPN�SFTJEFOUT� 

.FFU�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�JEFOUJGZ�XIJDI�QFPQMF�XJMM�IBWF�UIF� 
BVUIPSJUZ�UP�USBOTNJU�NFTTBHFT� 

&TUBCMJTI�DPOUBDU�XJUI�UIF�MPDBM�&0$� 

#SJFG�TUBGG�XIP�XJMM�IBWF�UIF�BVUIPSJUZ�UP�TFOE�NFTTBHFT�WJB�UIF�SBEJP� 

$PPSEJOBUF�SFDSVJUNFOU�PG�BEEJUJPOBM�QFSTPOOFM��&ODPVSBHF�UIF�JOWPMWFNFOU�PG�DPNNV� 
OJUZ�TBGF�SPPN�SFTJEFOUT�BT�XPSLFST�JG�BQQMJDBCMF� 

&TUBCMJTI�B�DPNNVOJUZ�TBGF�SPPN�DPNNVOJDBUJPOT�MPH� 

0OHPJOH�"DUJPOT 

3FDFJWF�BOE�TFOE�NFTTBHFT�BT�SFRVFTUFE� 

&TUBCMJTI�TUBOEBSE�TIJGU�TDIFEVMFT�GPS�TUBGG� 

5P�UIF�FYUFOU�QPTTJCMF�DPOWFZ�NFTTBHFT�UP�UIF�BQQSPQSJBUF�JOEJWJEVBM��*G�OFFEFE�SFDSVJU� 
SVOOFST� 

.BJOUBJO�UIF�DPNNVOJDBUJPOT�MPH� 

*EFOUJGZ�BEEJUJPOBM�DPNNVOJDBUJPO�OFFET�GPS�TUBGG�BOE�DMJFOUT� 

.FFU�SFHVMBSMZ�XJUI�UIF�#VJMEJOH�.BOBHFS�BOE�PS�GBDJMJUZ�SFQSFTFOUBUJWF�UP�TIBSF�DPODFSOT� 
BOE�SFTPMWF�QPUFOUJBM�QSPCMFNT� 
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��Done Task 

$MPTJOH�"DUJPOT 

"U�UIF�EJSFDUJPO�PG�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�OPUJGZ�UIF�MPDBM�&0$�PG�FTUJNBUFE� 
DMPTVSF�EBUF�UJNF� 

3FUVSO�FRVJQNFOU�UP�PXOFST� 

"SSBOHF�GPS�UIF�DMFBOJOH�PG�UIF�GBDJMJUZ�BOE�IBWF�JU�SFUVSOFE�UP�UIF�QSF�PDDVQBODZ�DPOEJ� 
UJPO�PS�BT�DMPTF�B�DPOEJUJPO�BT�QPTTJCMF� 

1SFQBSF�B�UIBOL�ZPV�MJTU�PG�WPMVOUFFST�	SVOOFST
�UP�CF�UIBOLFE�PS�SFDPHOJ[FE��4VCNJU�UP� 
UIF�&0$�-JBJTPO� 

1SFQBSF�B�OBSSBUJWF�SFQPSU�PO�UIF�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPO�BOE�TVCNJU�JU�UP�UIF�MP� 
DBM�&0$�PS�FNFSHFODZ�NBOBHFNFOU�BHFODZ��*ODMVEF�UIF�DPNNVOJUZ�TBGF�SPPN�MPDBUJPO� 
BOE�EBUFT�PG�PQFSBUJPO�TVNNBSZ�PG�TFSWJDFT�QSPWJEFE�QSPCMFNT�BOE�SFDPNNFOEBUJPOT� 
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Attachment 8: Food Unit Leader Job Aid 
5IF�GFFEJOH�SFTQPOTJCJMJUJFT�JO�B�DPNNVOJUZ�TBGF�SPPN�JODMVEF�TVQFSWJTJOH�PO�TJUF�GPPE� 
QSFQBSBUJPO�BOE�TFSWJDF�GPS�TBGF�SPPN�SFTJEFOUT�BOE�XPSLFST��5IF�'PPE�6OJU�-FBEFS�BEWJTFT�UIF� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFS�PG�TVQQMJFT�UIBU�BSF�OFFEFE�FOTVSFT�UIBU�TBGF�GPPE�IBOEMJOH� 
QSPDFEVSFT�BSF�GPMMPXFE�BOE�PWFSTFFT�NFOV�QMBOOJOH��5IF�'PPE�6OJU�-FBEFS�NBZ�QSFQBSF�BOE� 
NPOJUPS�UIF�GPPE�TFSWJDF�TUBGG�XPSL�TDIFEVMF�BOE�SFDPSE�UIF�IPVST�PG�QFSTPOOFM�BT�SFRVFTUFE�� 
5IF�'PPE�6OJU�-FBEFS�NVTU�LFFQ�BDDVSBUF�SFDPSET�PG�GPPE�BOE�TVQQMJFT�SFDFJWFE�BOE�FYQFOEFE� 

��Done  Task 

*OJUJBM�"DUJPOT 

0CUBJO�BO�VQEBUF�GSPN�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�SFHBSEJOH�UIF�GPMMPXJOH�JOGPS� 
NBUJPO�
 

r /BUVSF�PG�EJTBTUFS
 
r 4BGF�SPPN�BTTJHONFOU�MPDBUJPO
 
r &TUJNBUFE�DPNNVOJUZ�TBGF�SPPN�QPQVMBUJPO
 
r 5JNF�EBZ�PG�àSTU�NFBM�GPS�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT
 

/PUJGZ�ZPVS�GBNJMZ�BOE�XPSL�TVQFSWJTPS� 

1BDL�QFSTPOBM�JUFNT��DMPUIFT�UPJMFU�JUFNT�NFEJDBUJPOT�CMBOLFU�BOE�QIPOF�OVNCFST� 

4VSWFZ�BOE�MBZ�PVU�UIF�TQBDF�QMBO�GPS�UIF�'PPE�6OJU� 

*O�ZPVS�JOJUJBM�CSJFàOH�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�EJTDVTT�UIF�CFTU�PQUJPOT� 
GPS�GFFEJOH�BU�UIF�TBGF�SPPN��5IFTF�NBZ�JODMVEF�UIF�GPMMPXJOH� 

r 'BTU�GPPE�PS�SFTUBVSBOU�QSFQBSFE�NFBMT�	QBSUJDVMBSMZ�EVSJOH�UIF�àSTU����IPVST
 
r 3FE�$SPTT�NBOBHFE�LJUDIFO 
r 4DIPPM�DBGFUFSJB�XPSLFST 
r 4UBGG�GSPN�DIVSDI�PS�PUIFS�PSHBOJ[BUJPO 
r &TUBCMJTI�B�CFWFSBHF�BOE�TOBDL�DBOUFFO�TFSWJDF�BT�TPPO�BT�QPTTJCMF� 

.FFU�XJUI�B�SFQSFTFOUBUJWF�PG�UIF�GBDJMJUZ�QSFGFSBCMZ�XJUI�UIF�LJUDIFO�PS�DBGFUFSJB�TVQFS� 
WJTPS��*EFOUJGZ�TVQQMZ�TPVSDFT�GPS�GPPE�XBUFS�BOE�TVQQMJFT��*EFOUJGZ�GPPE�TUPSBHF�GPPE� 
QSFQBSBUJPO�TFSWJOH�EJOJOH�BOE�HBSCBHF�EJTQPTBM�BSFBT�XJUIJO�UIF�DPNNVOJUZ�TBGF�SPPN� 

5BLF�JOWFOUPSZ�PG�GPPE�TVQQMJFT�PO�IBOE�BU�UIF�GBDJMJUZ�CFGPSF�QSFQBSJOH�BOZ�NFBMT�PS� 
EFTJHOBUF�B�TQFDJàD�TFDVSFE�BSFB�GPS�UIPTF�JUFNT�BWBJMBCMF�GPS�VTF�CZ�UIF�DPNNVOJUZ� 
TBGF�SPPN�GPPE�TFSWJDF�TUBGG��.BLF�TVSF�UIF�SFDFJWJOH�BSFB�JT�DMPTF�UP�B�SPBE�BOE�UIBU� 
UIFSF�JT�FOPVHI�SPPN�UP�NBOFVWFS�EFMJWFSZ�WFIJDMFT� 

-PDBUF�UIF�TUPSBHF�BSFB�CFUXFFO�UIF�SFDFJWJOH�BSFB�BOE�UIF�GPPE�QSFQBSBUJPO�BSFB��.BLF� 
TVSF�UIF�BSFB�DBO�CF�TFDVSFE��&RVJQ�UIF�BSFBT�XJUI�UBCMFT�TIFMWFT�BOE�PGG�UIF�áPPS� 
SBDLT�GPS�TUPSBHF�PG�ESZ�GPPE�BOE�TUBQMFT��1SPWJEF�SFGSJHFSBUJPO�JG�BWBJMBCMF� 

*G�BMM�GPPE�JT�DBOOFE�PS�SFBEZ�UP�DPPL�UIF�QSFQBSBUJPO�BSFB�DBO�CF�TNBMM��'PS�GSFTI�GPPE� 
ZPV�XJMM�OFFE�XPSL�UBCMFT�DVUUJOH�CPBSET�TJOLT�VUFOTJMT�DPPLXBSF�BOE�HBSCBHF�DPO� 
UBJOFST��5IF�TFSWJOH�BSFB�TIPVME�CF�OFBS�UIF�QSFQBSBUJPO�BSFB��*U�TIPVME�CF�BSSBOHFE�GPS� 
DBGFUFSJB�TUZMF�TFSWJDF�PS�MJOF�GFFEJOH�BOE�TIPVME�CF�FRVJQQFE�XJUI�TFWFSBM�DPVOUFST�PS� 
UBCMFT�GPS�TQFFEJFS�TFSWJDF��*G�UIF�DPNNVOJUZ�TBGF�SPPN�JT�TFSWJOH�BT�B�àYFE�GFFEJOH�TJUF� 
CF�QSFQBSFE�UP�GFFE�NFNCFST�PG�UIF�DPNNVOJUZ�JO�BEEJUJPO�UP�DPNNVOJUZ�TBGF�SPPN�SFTJ� 
EFOUT��5IF�TFSWJOH�SBUF�GPS�DBGFUFSJB�UZQF�TZTUFNT�JT�BCPVU�FJHIU�QFPQMF�QFS�NJOVUF� 
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��Done  Task 

4FU�VQ�UIF�EJOJOH�BSFB�OFBS�UIF�TFSWJOH�BSFB��4FU�VQ�FOPVHI�UBCMFT�BOE�DIBJST�UP�BDDPN� 
NPEBUF�UIF�NBYJNVN�OVNCFS�PG�QFSTPOT�FYQFDUFE�UP�CF�TFSWFE��*G�UBCMFT�BOE�DIBJST�BSF� 
TDBSDF�QMBO�GPS�UXP�PS�NPSF�TFBUJOHT� 

-PDBUF�UIF�EJTQPTBM�BSFB�BXBZ�GSPN�UIF�QSFQBSBUJPO�TFSWJOH�BOE�EJOJOH�BSFBT��1SPWJEF� 
DPOUBJOFST�GPS�EJTQPTBM�PG�USBTI�MJRVJE�XBTUF�BOE�HBSCBHF�BOE�BO�BQQSPQSJBUF�BSFB�GPS� 
DMFBOJOH�USBTI�SFDFQUBDMFT��1SPWJEF�DMFBOJOH�BOE�EJTJOGFDUBOU�TVQQMJFT� 

*EFOUJGZ�BWBJMBCMF�VUJMJUJFT��*G�OP�VUJMJUJFT�BSF�DVSSFOUMZ�BWBJMBCMF�àOE�PVU�XIFO�TVQQMFNFOUBM� 
QPXFS�XJMM�CF�TVQQMJFE�PS�XIFO�VUJMJUJFT�NBZ�CF�SFTUPSFE� 

&TUJNBUF�TUBGàOH�OFFET�PO�UIF�CBTJT�PG�XIFUIFS�GPPE�JT�UP�CF�QSFQBSFE�PO�TJUF�PS�EFMJW� 
FSFE��5SZ�UP�QSPKFDU�UIFTF�OFFET�GPS�UIF�JNNFEJBUF�GVUVSF��*EFOUJGZ�BOZ�GBDJMJUZ�QFSTPOOFM� 
XIP�XJMM�CF�XPSLJOH�JO�UIF�GFFEJOH�GVODUJPO��:PV�XJMM�QSPCBCMZ�CF�BCMF�UP�VTF�DPNNVOJUZ� 
TBGF�SPPN�SFTJEFOUT�GPS�NPTU�GPPE�TFSWJDF�UBTLT��"�HFOFSBM�SBUJP�JT���LJUDIFO�TUBGG�QFS����� 
NFBMT�QSFQBSFE� 

%FUFSNJOF�UIF�JOJUJBM�NFOV�QMBO��3FWJFX�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE� 
XIFO�QPTTJCMF�DPNNVOJUZ�TBGF�SPPN�SFTJEFOU�SFQSFTFOUBUJWFT�UP�FOTVSF�DVMUVSBM�TFOTJUJW� 
JUZ�BOE�OFFET�GPS�GFFEJOH�CBCJFT�BOE�ZPVOH�DIJMESFO� 

0OHPJOH�"DUJPOT 

&TUBCMJTI�B�XPSL�TDIFEVMF�BOE�BTTJHO�TIJGUT��0WFSTFF�QSFQBSBUJPO�PG�NFBMT� 

&OUFS�BQQSPQSJBUF�JOGPSNBUJPO�PO�UIF�DPNNVOJUZ�TBGF�SPPN�MPH� 

1BSUJDJQBUF�JO�DPNNVOJUZ�TBGF�SPPN�TUBGG�NFFUJOHT��3FQPSU�GPPE�TFSWJDF�TUBUJTUJDT�BOE�BOZ� 
BDDPNQMJTINFOUT�QSPCMFNT�PS�SFDPNNFOEBUJPOT� 

&OTVSF�UIBU�ZPVS�TUBGG�BSF�BTTJHOFE�UP�BOE�CSJFGFE�PO�UIFJS�TQFDJàD�EVUJFT��%PDVNFOU� 
IPVST�XPSLFE�EBJMZ�CZ�MPDBM�WPMVOUFFST�BOE�GBDJMJUZ�QFSTPOOFM� 

8IFO�UIF�TBGF�SPPN�àSTU�PQFOT�UIFSF�NBZ�CF�MJNJUFE�TUPDLT�PG�GPPE�BWBJMBCMF��*G�UIJT�JT� 
UIF�DBTF�EP�XIBU�ZPV�DBO�XJUI�GPPE�TUPDLT�XJUIJO�UIF�GBDJMJUZ�BOE�XJUI�TVQQMJFT�ZPV�BSF� 
BCMF�UP�BDRVJSF�GSPN�UIF�DPNNVOJUZ��*G�OFDFTTBSZ�SBUJPO�GPPE��0ODF�ZPV�BSF�SFDFJWJOH� 
GPPE�TVQQMJFT�SFHVMBSMZ�DPOTJEFS�UIF�GPMMPXJOH� 

r	 %P�OPU�EVQMJDBUF�QSJNBSZ�	FOUSFF
�NFOV�JUFNT�NPSF�UIBO�PODF�FWFSZ���EBZT�JG�QPT� 
TJCMF� 

r ,FFQ�NFOVT�TJNQMF� 
r 6TF�6�4��%FQBSUNFOU�PG�"HSJDVMUVSF�	64%"
�GPPET�XIFO�BWBJMBCMF��1VSDIBTF�BU� 

XIPMFTBMF��0CTFSWF�QVSDIBTJOH�QSPDFEVSFT�TVDI�BT�BVUIPSJ[BUJPO�MJNJUT� 
r *G�TUBGàOH�MFWFMT�BSF�MPX�PSEFS�DPOWFOJFODF�QBDLBHFE�JUFNT�TVDI�BT�SFBEZ�NBEF� 

DPMF�TMBX�CFFG�TUFX�FUD��UP�TBWF�XPSL� 
r 1MBO�NFOVT�BSPVOE�UIF�FRVJQNFOU�ZPV�IBWF�PO�IBOE�GPS�QSFQBSBUJPO� 
r -JTUFO�UP�ZPVS�DPNNVOJUZ�TBGF�SPPN�SFTJEFOUT�BOE�TUBGG��*G�ZPV�BSF�TFSWJOH�JUFNT� 

UIBU�BSF�OPU�MJLFE�DIBOHF�UIFN�BT�TPPO�BT�QPTTJCMF� 
r #F�BXBSF�PG�XFBUIFS�DPOEJUJPOT��*G�JU�T�IPU�TFSWF�DPMEFS�PS�DIJMMFE�GPPET��JG�JU�T�DPME� 

TFSWF�NPSF�IPU�JUFNT� 
r	 1MBO�GPS������DBMPSJFT�QFS�EBZ�QFS�QFSTPO�UISFF�NFBMT�QFS�EBZ�BOE�BU�MFBTU�POF� 

IPU�NFBM�QFS�EBZ��5SZ�UP�TFSWF�OVUSJUJPVT�TOBDLT�CFUXFFO�NFBMT�BOE�IBWF�CFWFS� 
BHFT�BWBJMBCMF�UISPVHIPVU�UIF�EBZ� 

r	 $PPSEJOBUF�TQFDJBM�EJFU�SFRVJSFNFOUT�XJUI�UIF�)FBMUI�4FSWJDFT�6OJU��6TVBMMZ�QSPE� 
VDUT�MPX�JO�TPEJVN�BOE�TVHBS�XJMM�NFFU�NPTU�OFFET� 
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��Done  Task 

r %FUFSNJOF�IPX�NBOZ�TFSWJOHT�TIPVME�CF�QSFQBSFE��"EE����QFSDFOU�UP�UIF�OVNCFS� 
PG�QFSTPOT�FYQFDUFE�UP�CF�TFSWFE� 

r *G�XBUFS�JT�JO�TIPSU�TVQQMZ�VTF�JU�POMZ�GPS�ESJOLJOH�BOE�DPPLJOH��1MBO�PO�B�NJOJNVN� 
PG���HBMMPO�PG�XBUFS�QFS�EBZ�QFS�QFSTPO�GPS�ESJOLJOH� 

r 6TF�QFSJTIBCMF�GPPE�àSTU��SPUBUF�TUPDL� 

"TTJTU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�JO�FOTVSJOH�UIBU�FYQFOEJUVSFT�CJMMT�BOE�JO� 
WPJDFT�NBUFSJBMT�BOE�MPDBM�WPMVOUFFS�SFDPSET�BSF�USBDLFE� 

r ,FFQ�B�SFDPSE�PG�BMM�GPPE�BOE�TVQQMJFT�PCUBJOFE�BOE�PS�SFDFJWFE�JODMVEJOH�BNPVOUT� 
BOE�TPVSDFT�� 

r ,FFQ�SFDFJQUT�GPS�BMM�GPPE�BOE�TVQQMJFT�UIBU�ZPVS�VOJU�BDRVJSFT�MPDBMMZ�� 
r 3FDPSE�BOZ�GPPE�TVQQMJFT�CFMPOHJOH�UP�UIF�GBDJMJUZ�UIBU�XFSF�VTFE�� 
r 3FDPSE�BOZ�CSFBLBHF�PG�GBDJMJUZ�PXOFE�FRVJQNFOU� 
r &OTVSF�JOWPJDFT�BSF�QSPDFTTFE�QSPNQUMZ�GPS�QBZNFOU��LFFQ�DPQJFT� 

&OTVSF�SFTUPDLJOH�PSEFST�BSF�CBTFE�PO�OFFE�CZ�EPJOH�SFHVMBS�JOWFOUPSJFT��8BUDI�JOWFO� 
UPSZ�MFWFM�BOE�UIF�OVNCFST�PG�NFBMT�TFSWFE��"EKVTU�PSEFST�BT�OFFEFE���3FEVDF�PSEFST�BT� 
TBGF�SPPN�GFFEJOH�XJOET�EPXO� 

&OTVSF�UIBU�GPPE�BSFBT�BSF�LFQU�DMFBO�BOE�TBOJUBSZ�BOE�UIBU�GPPE�IPMEJOH�UJNFT�BOE�PUIFS� 
TBGFUZ�QSPDFEVSFT�BSF�GPMMPXFE���"SSBOHF�GPS�UIF�MPDBM�QVCMJD�IFBMUI�JOTQFDUPS�UP�WJTJU�BOE� 
BEWJTF�ZPV�PO�MPDBM�DPEFT�BOE�IFBMUI�MBXT���$PPSEJOBUF�UIJT�XJUI�UIF�)FBMUI�4FSWJDFT�6OJU� 
-FBEFS� 

1SPWJEF�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�XJUI�EBJMZ�TUBUJTUJDT�PO�UIF�OVNCFS�PG�NFBMT� 
BOE�TOBDLT�TFSWFE� 

r "�NFBM�VTVBMMZ�FRVBMT�BO�FOUSFF�WFHFUBCMF�GSVJU�TUBSDI�BOE�CFWFSBHF� 
r 4OBDLT�BSF�DPVOUFE�JOEJWJEVBMMZ� 
r %SJOLT�BSF�DPVOUFE�JOEJWJEVBMMZ�CVU�BSF�SFQPSUFE�BT�B�TOBDL� 

.BJOUBJO�BO�DPNNVOJUZ�TBGF�SPPN�DFOTVT�BOE�BT�SFRVJSFE�SFQPSU�UIJT�JOGPSNBUJPO�UP�UIF� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

1SPWJEF�B�KPC�JOEVDUJPO�GPS�OFX�PS�OFXMZ�BSSJWJOH�SFHJTUSBST� 

$MPTJOH�"DUJPOT 

$PPSEJOBUF�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�SFHBSEJOH�XIFO�UIF�MBTU�NFBM�XJMM� 
CF�TFSWFE� 

"�HPBM�JT�UP�FOE�VQ�XJUI�OP�FYDFTT�TVQQMJFT��*G�UIFSF�BSFB�BOZ�IPXFWFS�DPOTVMU�XJUI�UIF� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BCPVU�IPX�FYDFTT�TVQQMJFT�XJMM�CF�EJTQPTFE�PG��3FUVSO� 
TVQQMJFT�BDDPSEJOH�UP�QMBO�JODMVEJOH�UIF�GPMMPXJOH� 

r *OWFOUPSZ�BMM�SFNBJOJOH�GBDJMJUZ�TVQQMJFT� 
r 3FTUPDL�GPPE�XBUFS�BOE�TVQQMJFT�UIBU�XFSF�UBLFO�GSPN�UIF�GBDJMJUZ�T�TUPSFT�JODMVE� 

JOH�64%"�GPPE� 
r *OWFOUPSZ�SFNBJOJOH�TVQQMJFT�SFDFJWFE�GSPN�WFOEPST��.BLF�BSSBOHFNFOUT�GPS�UIF� 

SFUVSO�PG�FYDFTT�TVQQMJFT� 

5IPSPVHIMZ�DMFBO�GPPE�TFSWJDF�BOE�GPPE�QSFQBSBUJPO�BSFBT� 

1SPWJEF�XPSLFS�FWBMVBUJPO�BOE�EFCSJFàOH� 

5VSO�JO�BMM�SFDPSET�BOE�PUIFS�EPDVNFOUBUJPO�UP�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS� 

1SFQBSF�BOE�TVCNJU�B�OBSSBUJWF�SFQPSU�PG�UIF�'PPE�6OJU�T�BDUJWJUJFT�OPUJOH�BDDPNQMJTI� 
NFOUT�QSPCMFNT�BOE�IPX�UIFZ�XFSF�TPMWFE�BOE�SFDPNNFOEBUJPOT�GPS�GVUVSF�PQFSBUJPOT�� 
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SECOND EDITION C CASE STUDY I – STAND-ALONE COMMUNITY SAFE ROOM (NORTH CAROLINA) 

Attachment 9: EOC Liaison Job Description 
5IF�&0$�-JBJTPO�JT�EFTJHOBUFE�CZ�UIF�MPDBM�&0$�UP�BDU�BT�B�MJBJTPO�CFUXFFO�UIF�$PNNVOJUZ�4BGF� 
3PPN�.BOBHFS�BOE�UIF�&0$��"O�&0$�-JBJTPO�JT�BTTJHOFE�UP�FBDI�DPNNVOJUZ�TBGF�SPPN�UP�XPSL� 
BT�B�USPVCMFTIPPUFS�GPS�UIF�MPDBM�&0$��5IF�&0$�-JBJTPO�XJMM�XPSL�XJUI�UIF�MPDBM�&0$�UP�USZ�UP� 
TPMWF�QSPCMFNT�PS�JTTVFT�UIBU�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�PS�#VJMEJOH�.BOBHFS�JT�IBWJOH� 
EJGàDVMUZ�SFTPMWJOH��&0$�-JBJTPOT�DBO�CF�B�JOWBMVBCMF�SFTPVSDFT�TJODF�UIFZ�DBO�QSPWJEF�BO�iFYUSB� 
QBJS�PG�IBOETu�GPS�UIF�TBGF�SPPN�NBOBHFNFOU�TUBGG�FTQFDJBMMZ�JO�EJGàDVMU�UP�SFTPMWF�JTTVFT� 

5IF�&0$�-JBJTPO�XJMM�XPSL�UP�SFTPMWF�DPODFSOT�BOE�EJTQVUFT�CFUXFFO�QBSUJDJQBUJOH�BHFODJFT� 
FWBDVFFT�BOE�UIF�&0$��5IJT�QFSTPO�NVTU�DPNNVOJDBUF�FGGFDUJWFMZ�EFNPOTUSBUF�TUSPOH� 
TVQFSWJTPSZ�TLJMMT�BOE�CF�DPNQMFUFMZ�LOPXMFEHFBCMF�BCPVU�UIF�PQFSBUJPOT�XJUIJO�UIF�DPNNVOJUZ� 
TBGF�SPPN�� 

"U�MFBTU�POF�&0$�-JBJTPO�TIPVME�CF�BTTJHOFE�UP�FBDI�DPNNVOJUZ�TBGF�SPPN�BU�BMM�UJNFT��%VUJFT�PG� 
&0$�-JBJTPOT�JODMVEF�� 

8PSL�DPMMBCPSBUJWFMZ�XJUI�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�BOE�TDIPPM�QSJODJQBM�UP�FOTVSF�UIBU� 
PQFSBUJPOT�SVO�JO�B�TNPPUI�BOE�FGGFDUJWF�NBOOFS��� 

O� $PPSEJOBUF�EJTUSJCVUJPO�PG�CMBOLFUT�BOE�áPPS�QBET�UP�BQQSPQSJBUF�FWBDVFFT�� 

O� .BJOUBJO�JOWFOUPSZ�PG�TVQQMJFT�EJTUSJCVUFE�UP�FWBDVFFT�� 

O� 5PVS�UIF�DPNNVOJUZ�TBGF�SPPN�BOE�JUT�FYUFSJPS�PO�B�SFHVMBS�CBTJT�� 

O� "QQSJTF�UIF�$PNNVOJUZ�4BGF�3PPN�.BOBHFS�PG�BOZ�QSPCMFNT�UIBU�BSJTF��� 

O� $PPSEJOBUF�XJUI�UIF�#VJMEJOH�.BOBHFS�JO�SFHBSET�UP�CVJMEJOH�PQFSBUJPOT�BOE�FOTVSJOH�UIBU� 
UIF�GBDJMJUZ�JT�CFJOH�VTFE�QSPQFSMZ�� 

O� 3FQPSU�TUBUVT�PG�UIF�DPNNVOJUZ�TBGF�SPPN�PQFSBUJPOT�UP�UIF�MPDBM�&0$�PO�B�GSFRVFOU� 
CBTJT�� 

O� /PUJGZ�UIF�&0$�XIFOFWFS�TVQQPSU�JT�OFFEFE�UP�IBOEMF�VOSFTPMWFE�JTTVFT���� 

O� 1SPWJEF�PQFSBUJPOBM�VQEBUFT�UP�UIF�JODPNJOH�&0$�-JBJTPO�� 
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SECOND EDITION C CASE STUDY I – STAND-ALONE COMMUNITY SAFE ROOM (NORTH CAROLINA) 

Attachment 10: Sample Floor Plan of a Community Safe Room
 

Doors 
Locked 

Doors 
Locked 

Health Services 
Unit (Clinic) 

Entrance 

Legend 
Command 
Center 
Space Usable
for Residents 
Cafeteria 
Restrooms 
Registration 
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to Residents 
First Aid Station 
Information 
Bulletin Board 

FIRST FLOOR PLAN 
School Building1 
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SECOND EDITION C CASE STUDY I – STAND-ALONE COMMUNITY SAFE ROOM (NORTH CAROLINA) 

Attachment 11: Community Safe Room Manager’s Kit 
"T�QBSU�PG�JUT�EJTBTUFS�QSFQBSFEOFTT�B�DPNNVOJUZ�TIPVME�LFFQ�PO�IBOE�POF�PS�NPSF�QSF�QBDLFE� 
$PNNVOJUZ�4BGF�3PPN�.BOBHFS�T�LJUT�GPS�FBDI�BOUJDJQBUFE�DPNNVOJUZ�TBGF�SPPN��5IF�MJTU�CFMPX� 
TIPXT�UIF�DPOUFOUT�PG�B�LJU�BEFRVBUF�GPS�B�DPNNVOJUZ�TBGF�SPPN�IPVTJOH�����QFSTPOT��)PXFWFS� 
UIJT�MJTU�JT�NFBOU�UP�CF�B�TBNQMF�POMZ��$PNNVOJUJFT�TIPVME�BEBQU�JU�UP�NFFU�MPDBM�OFFET��"� 
GPPUMPDLFS�PS�MBSHF�JOTVMBUFE�QMBTUJD�JDF�DIFTU�NBLFT�B�HPPE�DPOUBJOFS�GPS�UIF�LJU��0OMZ�JUFNT�UIBU� 
IBWF�BO�JOEFàOJUF�TIFMG�MJGF�TIPVME�CF�QMBDFE�JO�QSF�QBDLFE�LJUT��0UIFS�JUFNT�TVDI�BT�CBUUFSJFT� 
TIPVME�CF�SFBEJMZ�BWBJMBCMF�GPS�JOTFSUJPO�JO�LJUT�CFGPSF�VTF��1SF�QBDLFE�TBGF�SPPN�LJUT�TIPVME�CF� 
JOWFOUPSJFE�BOOVBMMZ�UP�FOTVSF�UIBU�GPSNT�BSF�DVSSFOU�BOE�UIBU�JUFNT�BSF�JO�HPPE�DPOEJUJPO� 

Quantity 

#BTJD�4VQQMJFT 

Item Description 

� QL����DPNNVOJUZ�TBGF�SPPN�SFHJTUSBUJPO�GPSNT 

� QL���TJHO�TUSJQT 

� QL���EJSFDUJPOBM�BSSPXT 

� QL���VUJMJUZ�QPMF�TJHOT 

�� UFNQPSBSZ�OBNF�CBEHFT�BOE�IPMEFST 

� WFTUT�PS�PUIFS�JEFOUJàDBUJPO�BQQBSFM 

0GàDF�4VQQMJFT 

�� QFODJMT 

�� CBMMQPJOU�QFOT 

� QBDLBHF��u�Y��u�DBSET 

� DMJQCPBSET 

� QBQFS�UBCMFUT 

� QFODJM�TIBSQFOFS 

� TUBQMFST 

� CPY�TUBQMFT 

� CPYFT�QBQFS�DMJQT 

� QBDLBHF�DBSCPO�QBQFS 

� NBOVBM�IPMF�QVODI 

� MBSHF�CMBDL�NBHJD�NBSLFST 

� CPY�UIVNCUBDLT 

� SPMMT�NBTLJOH�UBQF 

� SPMM�4DPUDI�UBQF 

� QBDLBHF�SVCCFS�CBOET 

� QBJS�TDJTTPST 

�� àMF�GPMEFST 

�� àMF�GPMEFS�MBCFMT 

� QBE�PG�FBTFM�QBQFS 

� ��SJOH�CJOEFS�XJUI�UBC�EJWJEFST 

� XIJTUMF 
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SECOND EDITIONC CASE STUDY I – STAND-ALONE COMMUNITY SAFE ROOM (NORTH CAROLINA) 

Quantity 

� 

Item Description 

SPMM�PSBOHF�ZFMMPX�UBQF�GPS�USBGàD�DPOUSPM 

0UIFS�4VQQMJFT 

� CPY�MBSHF�USBTI�CBHT 

� SPMMT�QBQFS�UPXFMT 

� QBDLBHF�QBQFS�OBQLJOT 

� CPY�TBGFUZ�QJOT 

� CPUUMF�PG�BMM�QVSQPTF�DMFBOFS 

� áBTIMJHIU 

� FMFDUSJD�MBOUFSO 

� QBDLBHF�áBTIMJHIU�CBUUFSJFT 

� QBDLBHF�MBOUFSO�CBUUFSZ 

� CBUUFSZ�PQFSBUFE�SBEJP�X�CBUUFSJFT 

5PJMFUSJFT 

� QBDLBHF�EJTQPTBCMF�EJBQFST 

� CPY�TBOJUBSZ�OBQLJOT 

� CPYFT�GBDJBM�UJTTVF 

� SPMMT�UPJMFU�UJTTVF 

� QBDLBHF�BOUJTFQUJD�QSF�NPJTUFOFE�UPXFMFUUFT�	��
 

'JSTU�"JE�,JUT 

� �u�Y��u�TUFSJMF�HBV[F�QBET�	CPY�PG����
 

� �u�Y��u�TUFSJMF�HBV[F�QBET�	CPY�PG����
 

� �u�Y��u�TUFSJMF�HBV[F�QBET�	CPY�PG���
 

�� �u�Y��u�TUFSJMF�ESFTTJOHT 

��� BEIFTJWF�CBOEBHFT�WBSJPVT�TJ[FT�	 u�UP��u�TJ[FT
 

� BEIFTJWF�UBQF��u�Y���ZET 

� BEIFTJWF�UBQF��u�Y���ZET 

�� �u�DPOGPSNJOH�SPMMFS�HBV[F�CBOEBHFT 

� BEWBODFE�BOUJNJDSPCJBM�FMBTUJD�	"DF
�CBOEBHFT��u�Y���ZET� 

� NVMUJ�USBVNB�ESFTTJOHT���u�Y���u 

� USJBOHMF�CBOEBHFT���u�Y���u 

� �u�OPO�TUFSJMF�DMJOH�HBV[F�SPMMT�	���QBDL
 

� 
$BSEJPQVMNPOBSZ�3FTVTDJUBUJPO�	$13
�CSFBUIJOH�CBSSJFS�TVDI�BT� 
B�GBDF�TIJFME�� 

� NFEJDBM�HSBEF�OPO�MBUFY�HMPWFT�	CPY�PG�����MBSHF
 

� NFEJDBM�HSBEF�OPO�MBUFY�HMPWFT�	CPY�PG�����TNBMM
 

� QFOMJHIUT 

� CBOEBHF�TIFBST 

� DPUUPO�UJQQFE�BQQMJDBUPST�	CPY�PG����
 

� BNNPOJB�JOIBMBOU�BNQVMFT�	CPY�PG���
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Quantity Item Description 

� JOTUBOU�JDF�QBDLT 

� JOTUBOU�IFBU�QBDLT 

� DFSWJDBM�DPMMBST�	��FBDI��DIJME�BOE�4�.�-�BEVMU�TJ[FT
 

� FZF�XBTI���P[��CPUUMF 

� FZF�QBET 

� IZESPHFO�QFSPYJEF���P[��CPUUMF 

��� UPXFMFUUFT�BOUJTFQUJD�	����DPVOU
 

� BMDPIPM�QSFQ�QBET�	CPY�PG����
 

�� TBGFUZ�QJOT 

�� UPOHVF�EFQSFTTPST 

� USJQMF�BOUJCJPUJD�	BOUJ�CBDUFSJBM
�PJOUNFOU�	CPY�PG����PS���P[��UVCF
 

� UXFF[FST 

� XBUFSMFTT�BMDPIPM�CBTFE�IBOE�TBOJUJ[FS����P[��CPUUMF 
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SECOND EDITION 

Appendix D 
Case Study II – School  
Community Safe Room 
(Kansas) 

Introduction 
5IJT�BQQFOEJY�QSFTFOUT�BO�FYBNQMF�PG�B�UPSOBEP�TBGF�SPPN�UIBU�NFFUT�UPSOBEP�IB[BSET�BOE� 
EFTJHO�DSJUFSJB�TFU�GPSUI�JO�UIJT�QVCMJDBUJPO��5IJT�FYBNQMF�XBT�GSPN�UIF�SFDPOTUSVDUJPO�PG�B� 
EBNBHFE�TDIPPM�BGUFS�UIF�.BZ������.JEXFTU�UPSOBEP�PVUCSFBLT�BOE�CBDLHSPVOE�JOGPSNBUJPO�PO� 
UIF�QSPKFDU�JT�JODMVEFE�JO�UIF�i0WFSWJFXu�TFDUJPO��4FWFSBM�BEEJUJPOBM�JUFNT�SFMBUFE�UP�UIJT�QSPKFDU� 
IBWF�CFFO�JODMVEFE�JO�UIJT�BQQFOEJY�JODMVEJOH�� 

O� *OJUJBM�XJOE�MPBE�DBMDVMBUJPOT�GPS�UIF�TBGF�SPPN� 

O� 5IF�JOJUJBM�CVEHFUBSZ�DPTU�FTUJNBUF�	XIJDI�XBT�PSJHJOBMMZ�QSFQBSFE�JO������BOE�IBT�CFFO� 
VQEBUFE�UP������EPMMBST
� 

O� "�TBNQMF�UPSOBEP�$PNNVOJUZ�4IFMUFS�0QFSBUJPOT�1MBO�	XJUIPVU�BUUBDINFOUT
��5IF� 
QMBO�QSPWJEFE�JT�B�SFGFSFODF�EPDVNFOU�GPS�B�UPSOBEP�TBGF�SPPN�QMBO��5IF�QMBO�JT�OPU� 
GSPN�UIF�8JDIJUB�4BGF�3PPN�1SPKFDU�QSFTFOUFE�JO�UIJT�BQQFOEJY�CFDBVTF�POF�XBT�OPU� 
SFRVJSFE�XIFO�UIF�TBGF�SPPN�XBT�DPOTUSVDUFE��5IF�QMBO�BUUBDIFE�IPXFWFS�XBT�B� 
SFDFOU�QMBO�EFWFMPQFE�GPS�B�DPNNVOJUZ�UPSOBEP�TBGF�SPPN�JO�.JTTPVSJ��"MUIPVHI�JU�XBT� 
EFWFMPQFE�QSJPS�UP�UIF�VQEBUF�PG�UIF�HVJEBODF�QSPWJEFE�JO�$IBQUFS���PG�UIJT�QVCMJDBUJPO� 
JU�JT�QSFTFOUFE�IFSF�GPS�SFGFSFODF�BOE�VTF�CZ�UIF�SFBEFS��5IF�QMBO�QSPWJEFT�B�HPPE� 
SFQSFTFOUBUJPO�PG�BO�PQFSBUJPOT�QMBO�BOE�XJUI�UIF�HVJEBODF�QSPWJEFE�JO�$IBQUFS���DBO�CF� 
BEBQUFE�UP�BOZ�UPSOBEP�TBGF�SPPN�JO�UIF�6OJUFE�4UBUFT� 

O� "�TBNQMF�PG�UIF�PSJHJOBM�DPODFQUVBM�EFTJHO�ESBXJOHT�GPS�UIF�8JDIJUB�TBGF�SPPN�QSPKFDU�� 

Overview 
0O�.BZ��������BO�PVUCSFBL�PG�UPSOBEPFT�UPSF�UISPVHI�QBSUT�PG�0LMBIPNB�BOE�,BOTBT�MFWFMJOH� 
FOUJSF�OFJHICPSIPPET�BOE�LJMMJOH����QFPQMF�JO�0LMBIPNB�BOE���JO�,BOTBT��$IJTIPMN�-JGF�4LJMMT� 
$FOUFS�JO�8JDIJUB�,BOTBT�TVTUBJOFE�IFBWZ�EBNBHF�GSPN�UIFTF�TUPSN�TZTUFNT��"�EPVCMF� 
QPSUBCMF�DMBTTSPPN�XBT�EFNPMJTIFE�BOE�UIF�SPPG�TZTUFN�GPS�UIF�TPVUIXFTU�DMBTTSPPN�TFDUJPO�PG� 
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UIF�TDIPPM�XBT�EFTUSPZFE��"�NFDIBOJDBM�SPPN�DIJNOFZ�DPMMBQTFE�POUP�BO�BEKBDFOU�SPPG�DBVTJOH� 
SPPG�BOE�XBMM�GBJMVSF��5IF�SPPG�NFNCSBOF�XBT�EBNBHFE�BU�TFWFSBM�MPDBUJPOT�PWFS�UIF�FOUJSF� 
CVJMEJOH� 

1#"�BO�"�&�àSN�JO�8JDIJUB�XBT�DPNNJTTJPOFE�CZ�UIF�6OJàFE�4DIPPM�%JTUSJDU�/P������UP� 
BTTFTT�EBNBHFT�BOE�QSPWJEF�SFUSPàU�PQUJPOT�JODMVEJOH�QSPQPTFE�MPDBUJPOT�GPS�TBGF�BSFBT�BU� 
$IJTIPMN�$FOUFS��"EWBOUBHFT�BOE�EJTBEWBOUBHFT�GPS�FBDI�QSPQPTBM�XFSF�MJTUFE�BMPOH�XJUI�B� 
SFDPNNFOEBUJPO�BOE�B�DPTU�FTUJNBUF� 

1#"�SFDPNNFOEFE�B�DFOUSBMMZ�MPDBUFE�DMBTTSPPN�BEEJUJPO�UP�SFQMBDF�UIF�QPSUBCMF�DMBTTSPPNT�� 
5IF�OFX�BEEJUJPO�XPVME�SFQMBDF�UIF�MPTU�GBDJMJUJFT�BOE�BMTP�GVODUJPO�BT�B�DPNNVOJUZ�TBGF�SPPN�UP� 
QSPUFDU�UIF�QPQVMBUJPO�GSPN�FYUSFNF�XJOE�FWFOUT��*U�XPVME�QSPWJEF�����TRVBSF�GFFU�PG�VTBCMF�áPPS� 
TQBDF�BOE�CF�DPOTUSVDUFE�XJUI�QSF�DBTU�DPODSFUF�XBMM�QBOFMT�B�QSF�DBTU�EPVCMF�UFF�DPODSFUF�SPPG� 
TUSVDUVSF�BOE�SPPG�NPVOUFE�NFDIBOJDBM�FRVJQNFOU��5IF�EFTJHO�XPVME�NFFU�UIF�SFRVJSFNFOUT� 
PG�UIF�OFXFTU�MPDBM�CVJMEJOH�DPEFT�GPS�OPSNBM�CVJMEJOH�VTF�BOE�UFDIOJDBM�HVJEFMJOFT�JO�'&."� 
EPDVNFOUT�GPS�UPSOBEP�DPNNVOJUZ�TBGF�SPPN�VTF�JODMVEJOH�B�EFTJHO�XJOE�TQFFE�PG�����NQI�� 
$BMDVMBUJPOT�PG�XJOE�MPBET�VTFE�JO�UIF�PSJHJOBM�EFTJHO�	VTJOH�"4$&�����
�IBWF�CFFO�DIFDLFE� 
VTJOH�UIF�EFTJHO�DSJUFSJB�TUBUFE�JO�$IBQUFS���PG�UIJT�QVCMJDBUJPO�BOE�"4$&������XIJDI�ZJFMEFE�UIF� 
TBNF�WBMVFT�GPS�XJOE�MPBET�BT�UIF�PSJHJOBM�DBMDVMBUJPOT��&RVBUJPOT�àHVSFT�BOE�UBCMFT�IBWF�CFFO� 
SFGFSFODFE�GSPN�CPUI�"4$&������BOE�"4$&������ 

"�NBKPS�BEWBOUBHF�PG�UIF�EFTJHO�QMBO�JT�UIBU�JU�DPVME�CF�JNQMFNFOUFE�XJUIPVU�EJTSVQUJOH�TDIPPM� 
BDUJWJUJFT��%FTJHO�QMBOT�GPS�UIF�OFX�BEEJUJPO�BU�UIF�$IJTIPMN�-JGF�4LJMMT�$FOUFS�BSF�QSPWJEFE�JO�UIJT� 
BQQFOEJY��5IF�QMBOT�BSF�QSFDFEFE�CZ�UIF�XJOE�MPBE�BOBMZTJT�PO�XIJDI�UIF�EFTJHO�JT�CBTFE�� 

ASCE 7-98/7-05 Wind Load Analysis for Chisholm Life Skills Center 
Shop Addition 
6TJOH�&YQPTVSF�$ 

General Data 
,[����������	 7FMPDJUZ�1SFTTVSF�&YQPTVSF�$PFGàDJFOU�	5BCMF�����PG�"4$&�������5BCMF�����PG� 

"4$&�����
 

*����������	 *NQPSUBODF�'BDUPS�	TFF�$IBQUFS���PG�UIJT�NBOVBM
 

7���������	 8JOE�4QFFE�	NQI
�GSPN�'&."�8JOE�;POF�.BQ�	'JHVSF�����PG�UIJT�QVCMJDBUJPO
 

,[U��������	 5PQPHSBQIJD�'BDUPS�	'JHVSF�����PG�"4$&�������'JHVSF�����PG�"4$&�����
 

,E����������	 8JOE�%JSFDUJPOBMJUZ�'BDUPS�	TFF�$IBQUFS���PG�UIJT�QVCMJDBUJPO
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I��������� #VJMEJOH�)FJHIU�	GU
 

-��������� #VJMEJOH�-FOHUI�	GU
 

#��������� #VJMEJOH�8JEUI�	GU
 

Velocity Pressure (Section 6.5.10 of ASCE 7-98 and ASCE 7-05) 
R ���	�������
	, 	, 	, 	7�*
��� R ����������QTG[ [ [U E [

R ���RI �[ 

RI����������QTG 

External Pressure Coefficients for Walls (Figure 6-3 of ASCE 7-98; Figure 6-6 of 
ASCE 7-05) 
-�#��������� $ �������XJOEXBSE�XBMM�� �#�-��������$ �������XJOEXBSE�XBMMQ� Q�

� � $ ���������MFFXBSE�XBMM� $ ��������MFFXBSE�XBMMQ�B Q�C

� � $ ��������TJEF�XBMM� � $ ��������TJEF�XBMMQ� Q�

Roof Pressure Coefficients (Figure 6-3 of ASCE 7-98; Figure 6-6 of ASCE 7-05) 
I�-��������� $ ��������GSPN��m��GU�GSPN�XJOEXBSE�FEHF Q�B

��� � $ ��������GSPN��m���GU�GSPN�XJOEXBSE�FEHFQ�C

� � $ ��������GSPN���m���GU�GSPN�XJOEXBSE�FEHF Q�

� � $ ��������NPSF�UIBO����GU�GSPN�XJOEXBSE�FEHFQ�

	/PUF��-FU�$ ���$ ���$ �EVF�UP�SPPG�HFPNFUSZ
Q� Q�B Q�C

Gust Factor 
(������� 
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ATMOSTPHERIC PRESSURE CHANGE (APC)
5IF�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�($QJ�NBZ�CF�UBLFO�BT�������XIFO�WFOUJOH�BSFB�PG���TRVBSF�
GPPU�QFS������DVCJD�GFFU�PG�JOUFSJPS�TBGF�SPPN�WPMVNF�JT�QSPWJEFE�UP�BDDPVOU�GPS�"1$��"T�BO�
BMUFSOBUJWF�UP�DBMDVMBUJOH�UIF�FGGFDUT�PG�"1$�BOE�EFTJHOJOH�BO�BQQSPQSJBUF�WFOUJOH�TZTUFN�
GPS�UIF�TBGF�SPPN�UIF�EFTJHO�NBZ�CF�DPNQMFUFE�VTJOH�BO�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�($QJ�
��������BT�B�DPOTFSWBUJWF�NFBOT�UP�BDDPVOU�GPS�"1$�

D CASE STUDY II  – SCHOOL COMMUNITY SAFE ROOM SECOND EDITION 

Internal Pressure Coefficients for Buildings (Table 6-7 of ASCE 7-98; Figure 6-5 
of ASCE 7-05) 
($ ��������GPS�QBSUJBMMZ�FODMPTFE�CVJMEJOHTQJQPT

($ ���������GPS�QBSUJBMMZ�FODMPTFE�CVJMEJOHTQJOFH

ATMOSTPHERIC PRESSURE CHANGE (APC) 
5IF�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�($QJ�NBZ�CF�UBLFO�BT�������XIFO�WFOUJOH�BSFB�PG���TRVBSF� 
GPPU�QFS������DVCJD�GFFU�PG�JOUFSJPS�TBGF�SPPN�WPMVNF�JT�QSPWJEFE�UP�BDDPVOU�GPS�"1$��"T�BO� 
BMUFSOBUJWF�UP�DBMDVMBUJOH�UIF�FGGFDUT�PG�"1$�BOE�EFTJHOJOH�BO�BQQSPQSJBUF�WFOUJOH�TZTUFN� 
GPS�UIF�TBGF�SPPN�UIF�EFTJHO�NBZ�CF�DPNQMFUFE�VTJOH�BO�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�($QJ� 
��������BT�B�DPOTFSWBUJWF�NFBOT�UP�BDDPVOU�GPS�"1$� 

Design Wind Pressure for Rigid Buildings of All Heights (Section 6.5.12.2.1 of 
ASCE 7-98 and ASCE 7-05) 
GPS�QPTJUJWF�JOUFSOBM�QSFTTVSFT
 

Q ���	R 	(
	$ 
�m�	R 	($ 
��� Q ���������XJOEXBSE�XBMMXJ [ Q� I QJQPT XJ

Q ���	R 	(
	$ 
�m�	R 	($ 
�� Q �����������MFFXBSE�XBMM�	XJOE�QBSBMMFM�UP�SJEHF
MFF�B [ Q�B I QJQPT MFF�B

Q ���	R 	(
	$ 
�m�	R 	($ 
� Q �����������MFFXBSE�XBMM�	QFSQFOEJDVMBS�UP�SJEHF
MFF�C [ Q�C I QJQPT MFF�C

Q ���	R 	(
	$ 
�m�	R 	($ 
�� Q �����������TJEF�XBMMTJEF [ Q� I QJQPT TJEF

Q ���	R 	(
	$ 
�m�	RI
	($ 
� Q �����������SPPG�QSFTTVSFT�	��m���GU�GSPN�XJOEXBSE��SPPG� [ Q� QJQPT SPPG�

� � � � � FEHF
 

Q ���	R 	(
	$ 
�m�	R 	($ 
�� Q �����������SPPG�QSFTTVSFT�	���m����GU�GSPN�XJOEXBSE��SPPG� [ Q� I QJQPT SPPG�

� � � � � FEHF
 

Q ���	R 	(
	$ 
�m�	R 	($ 
�� Q �����������SPPG�QSFTTVSFT�	NPSF�UIBO����GU�GSPN��SPPG� [ Q� I QJQPT SPPG�

� � � � � XJOEXBSE�FEHF
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Figure D-1. Design wind pressures when wind is parallel to ridge with positive internal pressures (Chisholm 
Life Skills Center Shop Addition) 
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D CASE STUDY II  – SCHOOL COMMUNITY SAFE ROOM SECOND EDITION 

Budgetary Cost Estimate For The Wichita, Kansas, Safe Room  
(In 2008 Dollars) 

Estimated Construction Costs (+/- 20%) 
(Safe Room Area = 2,133 Square Feet) 

Construction Item Cost 

4JUF�XPSL�BOE�HFOFSBM�SFRVJSFNFOUT ������ 

6UJMJUJFT ����� 

$BTU�JO�QMBDF�DPODSFUF ������ 

1SF�DBTU�DPODSFUF�TUSVDUVSF ������ 

.FUBMT ������ 

8PPET�BOE�QMBTUJDT ������ 

5IFSNBM�BOE�NPJTUVSF�QSPUFDUJPO ������ 

%PPST�BOE�IBSEXBSF ����� 

'JOJTIFT ����� 

4QFDJBMUJFT ����� 

4QFDJBM�FRVJQNFOU�UFDIOPMPHZ ����� 

&MFDUSJDBM ������ 

.FDIBOJDBM ������ 

5PUBM�$POTUSVDUJPO�$PTUT ������� 

1SPàU�BOE�'FFT ������ 

5PUBM�&TUJNBUFE�$POTUSVDUJPO�$PTUT ������� 

6OJU�$PTU�	1FS�4RVBSF�'PPU�<TG>
 ��������TG
 

�/05&��� $VSSFOUMZ�JO�UIJT�BSFB�PG�,BOTBT�TDIPPM�QSPKFDUT�DPOTJTUJOH�PG�FYUFSJPS�MPBE�CFBSJOH�XBMMT�PG�$.6�XJUI�CSJDL�WFOFFS�JOUFSJPS� 
OPO�MPBE�CFBSJOH�$.6�XBMMT�BOE�PQFO�XFC�TUFFM�KPJTU�SPPG�TZTUFNT�XJUI�NFUBM�EFDLT�BSF�CVEHFUFE�BU�������m��������GU�� 
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Appendix E 
Wall Sections That Passed 
Previous Missile Impact Tests 
5IF�GPMMPXJOH�TIFFUT�EPDVNFOU�UIF�QFSGPSNBODF�PG�XBMM�TFDUJPOT�UIBU�QBTTFE�QSFWJPVT�NJTTJMF� 
JNQBDU�UFTUT�	TUBOEBSET�IFME�CZ�UIF�àSTU�FEJUJPO�PG�'&."����
��*OGPSNBUJPO�JT�QSPWJEFE�GPS�FBDI� 
XBMM�TFDUJPO�BOE�DPOUBJOT�B�EFTDSJQUJPO�PG�UIF�XBMM�DPOTUSVDUJPO�	F�H��TUVE�XBMM�XJUI�QMZXPPE� 
BOE�PS�NFUBM�TIFBUIJOH�TUVE�XBMM�XJUI�DPODSFUF�JOàMM�SFJOGPSDFE�$.6�XBMM�JOTVMBUJOH�DPODSFUF� 
GPSN�<*$'>�XBMM
�DSPTT�TFDUJPO�JMMVTUSBUJPO�UFTU�NJTTJMF�TQFFE�BOE�EFTDSJQUJPO�PG�EBNBHF��*U�JT� 
JNQPSUBOU�UP�OPUF�UIBU�UIF�JODMVTJPO�PG�B�XBMM�TFDUJPO�IFSF�EPFT�OPU�TJHOJGZ�UIBU�UIF�TFDUJPO�XJMM� 
OFDFTTBSJMZ�QBTT�UIF�DVSSFOU�NJTTJMF�JNQBDU�TUBOEBSE�UFTUT�PS�HJWF�UIF�XBMM�TFDUJPOT�MJTUFE�BT� 
QBTTJOH�QSFWJPVT�UFTUT�DFSUJàDBUJPO�UP�UIF�NPSF�SFDFOU�TUBOEBSET�VQIFME�CZ�UIJT�QVCMJDBUJPO�BOE� 
UIF�*$$������)PXFWFS�UIFTF�TFDUJPOT�IBWF�QBTTFE�UFTUT�IFME�UP�QSFWJPVT�TUBOEBSET�UIBU�JO� 
TPNF�DBTFT�NBZ�IBWF�CFFO�NPSF�TUSJOHFOU�UIBO�DVSSFOU�TUBOEBSET��5IJT�TFDUJPO�JT�UP�CF�VTFE� 
NFSFMZ�BT�B�NFUIPE�PG�EFUFSNJOJOH�XIJDI�XBMM�TFDUJPOT�DPVME�CF�DPOTJEFSFE�GPS�VTF�JO�B�TBGF� 
SPPN�BQQMJDBUJPO�GSPN�UIF�LOPXMFEHF�HBJOFE�GSPN�QSFWJPVT�UFTUJOH�QFSGPSNFE� 
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SECOND EDITION E WALL SECTIONS THAT PASSED PREVIOUS MISSILE IMPACT TESTS 

2x4 stud wall with CD grade plywood, 
14-gauge ½-inch expanded metal, and 
concrete infill 

2x4 stud wall with CD grade plywood, 
14-gauge ½-inch expanded metal, and 
concrete infill 

2x4 stud wall filled with concrete with 
no plywood and 14-gauge ½-inch 
expanded metal on the non-impact 
face 

2x4 stud wall filled with concrete with 
no plywood and 14-gauge ½-inch 
expanded metal on the non-impact 
face 

2x4 stud wall filled with concrete with 
no plywood and 14-gauge ½-inch 
expanded metal on the non-impact 
face 

4-inch concrete block in a 2x6 stud 
wall with 1½ inches polystyrene between 
block and two layers of ¾-inch CD 
grade plywood 

Double 2x4 stud wall with 4 layers of 
¾-inch CD grade plywood and 
14-gauge steel on the back face 

Double 2x4 stud wall with 4 layers of 
¾-inch CD grade plywood and 
14-gauge steel on the back face 

4 layers of ¾-inch plywood with 
14-gauge steel insert with spacers 
between the insert and the back face 

The missile impacted 4 inches to the 
left of a stud. No damage was visible 
on the back of the target. 

The missile impacted 1½ inches to the 
left of a stud. No damage was visible 
on the back of the target. 

The missile imade partial contact with 
the stud. The concrete was cracked 
around the impact area. 

The missile imade partial contact with 
the stud. The concrete was severely 
damaged, and a 4-inch deflection on 
the back of the target was observed. 

The missile impacted the concrete. No 
damage was visible. 

The missile penetrated the target. 
There was no visible damage to the 
back side of the target. 

The target was impacted next to a stud. 
Several heads of screws were popped 
off the back of the target. The steel had 
1 inch of deformation. 

The target was impacted on the stud 
line. The stud was cut in two. No 
deformation was visible on the back 
side. 

The missile penetrated the target 1½-2 
inches. A crack in the plywood on the 
back face caused bending, but total 
separation did not occur. 
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Appendix F 
Doors and Hardware That 
Passed Previous Missile  
Impact Tests 
5IF�UBCMFT�PO�UIF�GPMMPXJOH�QBHFT�EPDVNFOU�UIF�QFSGPSNBODF�PG�TPNF�BWBJMBCMF�EPPST�BOE�EPPS� 
IBSEXBSF�UIBU�QBTTFE�XJOE�QSFTTVSF�BOE�JNQBDU�SFRVJSFNFOUT�DPOUBJOFE�JO�QSFWJPVT�FEJUJPOT�PG� 
'&."�����5BLJOH�4IFMUFS�'SPN�UIF�4UPSN��5IF�JODMVTJPO�PG�EPPS�TZTUFNT�JO�UIJT�BQQFOEJY�EPFT� 
OPU�TJHOJGZ�UIBU�UIF�TZTUFNT�XJMM�OFDFTTBSJMZ�QBTT�UIF�DVSSFOU�NJTTJMF�JNQBDU�BOE�QSFTTVSF�DSJUFSJB�� 
5IF�EPPST�BOE�EPPS�IBSEXBSF�JODMVEFE�IFSFJO�QSPWJEF�POMZ�B�TUBSUJOH�QPJOU�UP�TFF�XIBU�UZQF�PG� 
EPPST�DPVME�XJUITUBOE�UIF�PME�TUBOEBSET��)PXFWFS�UIF�UFTUJOH�QSPHSBN�GPDVTFE�PO�B�WBSJFUZ� 
PG�EPPST�BOE�IBSEXBSF�TZTUFNT�SBUIFS�UIBO�NVMUJQMF�UFTUT�PG�B�TJOHMF�UZQF�PG�EPPS�TZTUFN��5IF� 
EBUB�QSFTFOUFE�BSF�TJOHMF�UFTU�SFTVMUT�XIJDI�BSF�JOUFOEFE�UP�CF�VTFE�BT�JOEJDBUPST�PG�FYQFDUFE� 
QFSGPSNBODF�BOE�OPU�B�DFSUJàDBUJPO�UIBU�UIF�EPPS�XJMM�QBTT�UIF�SFRVJSFNFOUT�JO�UIJT�QVCMJDBUJPO�BOE� 
UIF�*$$�����XIJDI�BSF�JO�TPNF�BSFBT�NPSF�TUSJOHFOU� 

"�SFTJEFOUJBM�TIFMUFS�JO�'&."�����JT�DPOTJEFSFE�B�QBSUJBMMZ�FODMPTFE�TUSVDUVSF�	iFODMPTFEu�BOE� 
iQBSUJBMMZ�FODMPTFEu�CVJMEJOHT�BSF�EFàOFE�CZ�"4$&�����
�UIBU�VTFT�BO�JOUFSOBM�QSFTTVSF�DPFGàDJFOU� 
PG�($1J���������GPS�DPNQPOFOUT�BOE�DMBEEJOH�	$�$
�EFTJHO��5IF�QSFWJPVT�FEJUJPO�PG�'&."����� 
	UIF�TUBOEBSE�UP�XIJDI�UIFTF�EPPS�TZTUFNT�XFSF�UFTUFE
�VTFE�BO�FODMPTFE�TUSVDUVSF�JO�UIF�EFTJHO� 
PG�UIF�TBGF�SPPNT�UIBU�VTFE�($1J����������5IJT�SFEVDFE�WBMVF�GPS�UIF�JOUFSOBM�QSFTTVSF�DPFGàDJFOU� 
SFTVMUFE�JO�MPXFS�MPBET�UP�XIJDI�UIFTF�EPPS�TZTUFNT�XFSF�UFTUFE��*U�JT�JNQPSUBOU�UIBU�BOZ�EPPS� 
BOE�EPPS�IBSEXBSF�UP�CF�VTFE�JO�B�TBGF�SPPN�BQQMJDBUJPO�CF�UFTUFE�UP�UIF�DVSSFOU�SFRVJSFNFOUT�� 

5IF�DIBOHF�JO�QSFTTVSF�DPFGàDJFOUT�IBT�JODSFBTFE�UIF�EFTJHO�XJOE�QSFTTVSFT�GPS�EPPST�BOE� 
XJOEPXT�JO�DPNNVOJUZ�TBGF�SPPNT��.PTU�PG�UIF�EPPS�TZTUFNT�EJTDVTTFE�JO�UIJT�QVCMJDBUJPO�BOE� 
QSFTFOUFE�JO�UIJT�BQQFOEJY�IBWF�CFFO�TVDDFTTGVMMZ�UFTUFE�UP�XJOE�QSFTTVSF�WBMVFT�BTTPDJBUFE� 
XJUI�B�����NQI�XJOE�TQFFE�	'JHVSF����
��)PXFWFS�NBOZ�TBGF�SPPNT�XJMM�CF�MPDBUFE�JO�BSFBT�XJUI� 
����NQI�TQFFET��5IF�NBYJNVN�XJOE�QSFTTVSFT�PO�B�TBGF�SPPN�PDDVS�BU�CVJMEJOH�DPSOFST� 

5IJT�BQQFOEJY�BUUFNQUT�UP�QSPWJEF�JOGPSNBUJPO�PO�EPPS�EPPS�IBSEXBSF�TZTUFNT�UIBU�BSF�SFBEJMZ� 
BWBJMBCMF�GSPN�NBOVGBDUVSFST��"MM�EPPST�JO�UIJT�BQQFOEJY�IBWF�QBTTFE�UIF����MC��Y��BU�����NQI� 
NJTTJMF�JNQBDU�DSJUFSJB��$IBQUFS���EJTDVTTFE�XJEF�TJOHMF�EPPS�TZTUFNT�	HSFBUFS�UIBO����JODIFT� 
XJEF�TQFDJàDBMMZ����JODI�XJEUIT
�BOE�EPVCMF�EPPS�TZTUFNT�� 
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*U�JT�JNQPSUBOU�UP�OPUF�UIBU�UIF�TJ[F�PG�UIF�EPPS�UIBU�JT�CFJOH�UFTUFE�XJMM�BGGFDU�UIF�EFTJHO�XJOE� 
QSFTTVSF�UP�XIJDI�B�EPPS�TIPVME�CF�EFTJHOFE��4QFDJàDBMMZ�UIF�FYUFSOBM�QSFTTVSF�DPFGàDJFOU�	($Q 

� 
XJMM�WBSZ�XJUI�MPDBUJPO�BMPOH�UIF�XBMM�	QSPYJNJUZ�UP�UIF�CVJMEJOH�DPSOFS
�BOE�XJUI�UIF�BSFB�PG�UIF� 
EPPS�XIFO�DBMDVMBUJOH�$�$�MPBET�VTJOH�"4$&������� 

5IF�UFTUJOH�PG�TUBOEBSE�EPPST�BOE�EPPS�IBSEXBSF�XJMM�DPOUJOVF�BGUFS�UIF�QVCMJDBUJPO�PG�UIJT� 
NBOVBM��5IF�HPBM�PG�UIJT�UFTUJOH�JT�UP�EFUFSNJOF�XIFUIFS�BWBJMBCMF�EPPST�BOE�EPPS�IBSEXBSF�XJMM� 
CF�DBQBCMF�PG�SFTJTUJOH�UIF�IJHIFTU�PG�XJOE�QSFTTVSFT�BTTPDJBUFE�XJUI�����NQI�XJOE�TQFFET�� 
6QEBUFT�PO�UFTUFE�EPPS�TZTUFNT�XJMM�CF�QPTUFE�PO�UIF�5FYBT�5FDI�6OJWFSTJUZ�	556
�XFC�QBHF�BU� 
http://www.wind.ttu.edu�� 

5IF�JOGPSNBUJPO�QSFTFOUFE�JO�UIJT�BQQFOEJY�JODMVEFT�UIF�JOUFSOBM�QSFTTVSF�DPFGàDJFOU�VTFE� 
EJNFOTJPOT�MPDL�EFUBJMT�BOE�PUIFS�GBDUPST�PG�EPPS�DPOTUSVDUJPO�BOE�XIFUIFS�JU�QBTTFE�UIF�NJTTJMF� 
JNQBDU�BOE�QSFTTVSF�UFTUT�GSPN�UIF�QSFWJPVT�FEJUJPOT�PG�'&."�����BOE������%VF�UP�QSPQSJFUBSZ� 
DPODFSOT�BOE�GFEFSBM�QPMJDZ�EPPS�XJOEPX�BOE�MPDL�NBOVGBDUVSFST�BSF�OPU�MJTUFE�CZ�OBNF�JO� 
UIF�UBCMF��5IF�EFTJHOFS�TIPVME�OPUF�UIBU�UIFTF�UFTU�SFTVMUT�XFSF�EFSJWFE�GSPN�EPPS�TZTUFNT�UIBU� 
VTFE�EPPS�IBSEXBSF�TZTUFNT�UIBU�NBZ�OPU�CF�BDDFQUBCMF�GPS�FHSFTT�VOEFS�TPNF�PDDVQBODZ� 
DMBTTJàDBUJPOT� 
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SECOND EDITION 

Appendix G 
Design Guidance on Missile 
Impact Protection Levels for 
Wood Sheathing 
3FJOGPSDFE�DPODSFUF�BOE�SFJOGPSDFE�NBTPOSZ�IBWF�CFFO�UIF�NPTU�DPNNPO�XBMM�BOE�SPPG� 
NBUFSJBMT�VTFE�XJUI�TVDDFTT�JO�OPO�SFTJEFOUJBM�TBGF�SPPNT��5IF�VTF�PG�XPPE�QBOFMT�GPS�FYUFSJPS� 
XBMM�TIFBUIJOH�JO�OPO�SFTJEFOUJBM�TBGF�SPPN�BQQMJDBUJPOT�IBE�CFFO�MJNJUFE��5IJT�BQQFOEJY�QSPWJEFT� 
MJNJUFE�JOGPSNBUJPO�PO�XPPE�QBOFM�UFTUJOH�UIBU�IBT�CFFO�QFSGPSNFE�GPS�CPUI�IVSSJDBOF�BOE�UPSOBEP� 
TBGF�SPPN�BQQMJDBUJPOT� 

%BUB�GSPN�UIF�NJTTJMF�JNQBDU�UFTUT�PO�XBMMT�XJUI�QMZXPPE�BOE�PSJFOUFE�TUSBOE�CPBSE�	04#
� 
TIFBUIJOH�DPOEVDUFE�BU�5FYBT�5FDI�6OJWFSTJUZ�	$BSUFS�����
�BOE�BU�$MFNTPO�6OJWFSTJUZ� 
	$MFNTPO�����
�IBWF�CFFO�DPNCJOFE�UP�EFUFSNJOF�UIF�WBSJBUJPO�PG�NJTTJMF�QFSGPSBUJPO�SFTJTUBODF� 
XJUI�UIJDLOFTT�PG�UIF�TIFBUIJOH��*O�PSEFS�UP�QVU�BMM�UIF�EBUB�PO�B�DPOTJTUFOU�CBTJT�NJTTJMF�XFJHIUT� 
BOE�MPXFTU�JNQBDU�WFMPDJUJFT�GPS�QFSGPSBUJPO�PG�UIF�TIFBUIJOH�IBWF�CFFO�FYUSBDUFE�GSPN�QSFWJPVT� 
UFTU�SFTVMUT��5IF�XFJHIU�BOE�JNQBDU�WFMPDJUZ�JOGPSNBUJPO�XFSF�VTFE�UP�DBMDVMBUF�UIF�JNQBDU� 
NPNFOUVN�\XFJHIU�	MC
�Y�WFMPDJUZ�	GU�TFD
�BDDFMFSBUJPO�PG�HSBWJUZ�	�����GU�TFD� ���NPNFOUVN�	MC� 
TFD
^�BOE�UIF�JNQBDU�FOFSHZ�\XFJHIU�	MC
�Y�WFMPDJUZ�TRVBSFE�	GU�TFD
 ��BDDFMFSBUJPO�PG�HSBWJUZ�	����� 
GU�TFD� 
���FOFSHZ�	GU�MC
^��5IF�SFTVMUJOH�JNQBDU�NPNFOUVN�BOE�JNQBDU�FOFSHZ�GPS�QFSGPSBUJPO�PG�UIF� 
TIFBUIJOH�BSF�QMPUUFE�BT�B�GVODUJPO�PG�TIFBUIJOH�UIJDLOFTT�	JO������JODI
�JO�'JHVSFT�(���BOE�(���� 

5IF�NPNFOUVN�SFRVJSFE�GPS�B�XPPE��Y��NJTTJMF�UP�DBVTF�QFSGPSBUJPO�WBSJFT�FTTFOUJBMMZ�MJOFBSMZ� 
XJUI�UIJDLOFTT�PG�UIF�TIFBUIJOH�NBUFSJBM�GPS�CPUI�QMZXPPE�BOE�04#��5IJT�TVHHFTUT�BU�MFBTU� 
GPS�UIJT�UZQF�PG�NJTTJMF�BOE�DPNNPO�TIFBUIJOH�NBUFSJBMT�UIBU�B�EFTJSFE�UBSHFU�QFOFUSBUJPO� 
SFTJTUBODF�	BCJMJUZ�UP�SFTJTU�B�DFSUBJO�JNQBDU�NPNFOUVN
�DBO�CF�BDIJFWFE�CZ�TJNQMZ�BEEJOH�VQ� 
UIF�DPOUSJCVUJPOT�PG�UIF�WBSJPVT�MBZFST�PG�TIFBUIJOH��'PS�FYBNQMF�JO�'JHVSF�(���TIFBUIJOH�XJUI�B� 
������JODI�UIJDLOFTT�SFQSFTFOUT�UXP�MBZFST�PG�������JODI�NBUFSJBM��� 

'JHVSF�(���QSPWJEFT�JOGPSNBUJPO�PO�UIF�SFMBUJWF�SFTJTUBODF�PG�WBSJPVT�DPNNPO�TIFBUIJOH� 
NBUFSJBMT�JO�UFSNT�PG�JNQBDU�NPNFOUVN�BCTPSQUJPO�GPS�B�DPNQBDU�JNQBDU�BSFB�TVDI�BT�UIBU� 
BTTPDJBUFE�XJUI�B�XPPE��Y��NJTTJMF�JNQBDUJOH�QFSQFOEJDVMBS�UP�UIF�TIFBUIJOH�NBUFSJBM��4VNNJOH� 
UIF�NPNFOUVN�SFTJTUBODF�PG�UIF�WBSJPVT�MBZFST�PG�DPNNPO�TIFBUIJOH�NBUFSJBMT�JT�QFSNJTTJCMF� 
XIFO�EFWFMPQJOH�JOJUJBM�EFTJHO�DSJUFSJB�GPS�XBMMT�UIBU�QSPWJEF�BEFRVBUF�QSPUFDUJPO��)PXFWFS�UIJT� 
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QSPDFTT�NBZ�OPU�XPSL�GPS�PUIFS�UZQFT�PG�NJTTJMFT�PS�GPS�XBMM�NBUFSJBMT�UIBU�BCTPSC�JNQBDU�FOFSHZ� 
CZ�VOEFSHPJOH�MBSHF�EFGPSNBUJPOT�	J�F��DPSSVHBUFE�NFUBM�QBOFMT �� 

'PS�UIF�MBSHF�EFTJHO�NJTTJMF�PG�UIJT�QVCMJDBUJPO�	B����MC�XPPE��Y��NJTTJMF
�UIF�NBYJNVN� 
IPSJ[POUBM�JNQBDU�TQFFE�EFTJHOBUFE�JO�UIF�DSJUFSJB�JT�����NQI�BOE�UIF�DPSSFTQPOEJOH�NPNFOUVN� 
JT�BQQSPYJNBUFMZ����MC�TFD��'PS�WFSUJDBM�JNQBDUT�UIF�NBYJNVN�JNQBDU�WFMPDJUZ�EFTJHOBUFE�JT� 
SFEVDFE�UP����NQI��UIF�DPSSFTQPOEJOH�NPNFOUVN�UP�UIF�NBYJNVN�WFSUJDBM�JNQBDU�TQFFE�JT� 
BQQSPYJNBUFMZ����MC�TFD� 

Figure G-1.  Variation of impact momentum required for missile penetration vs. wall sheathing thickness
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Figure G-2.  Variation of impact energy required for missile penetration vs. wall sheathing thickness
 

Figure G-3.  Impact momentum required for a 2x4 wood missile to penetrate various common sheathing 
materials (impact perpendicular to sheathing surface). Note: All wood products provide less than half the 
required impact momentum resistance needed to meet the horizontal surface impact resistance required by 
the National Performance Criteria for Tornado Shelters. 
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Appendix H 
Acronyms and Abbreviations 

A 
ACE� � "EWBODFE�BOUJNJDSPCJBM�FMBTUJD 

ACI� � "NFSJDBO�$PODSFUF�*OTUJUVUF�*OUFSOBUJPOBM� 

ADA� � "NFSJDBOT�XJUI�%JTBCJMJUJFT�"DU 

A/E� � BSDIJUFDUVSBM�FOHJOFFSJOH 

AFM� � "JS�'PSDF�NBOVBM 

AHJ� � BVUIPSJUZ�IBWJOH�KVSJTEJDUJPO� 

AMS� � "NFSJDBO�.FUFPSPMPHJDBM�4PDJFUZ 

ANSI� � "NFSJDBO�/BUJPOBM�4UBOEBSET�*OTUJUVUF 

APA� � "NFSJDBO�1MZXPPE�"TTPDJBUJPO� 

APC� � BUNPTQIFSJD�QSFTTVSF�DIBOHF� 

ARC� � "NFSJDBO�3FE�$SPTT 

ASCE� � "NFSJDBO�4PDJFUZ�PG�$JWJM�&OHJOFFST� 

ASD� � "MMPXBCMF�4USFTT�%FTJHO� 

ASF� � BWBJMBCMF�TRVBSF�GPPUBHF 

ASTM� � "NFSJDBO�4PDJFUZ�GPS�5FTUJOH�BOE�.BUFSJBMT� 

B 
B/C� � CFOFàU�DPTU 

BCA� � CFOFàU�DPTU�BOBMZTJT 

BCR� � CFOFàU�DPTU�SBUJP 

BFE� � CBTF�áPPE�FMFWBUJPO 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS )�� 
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BHMA� � #VJMEFST�)BSEXBSF�.BOVGBDUVSFST�"TTPDJBUJPO 

BPAT� � #VJMEJOH�1FSGPSNBODF�"TTFTTNFOU�5FBN 

C&C� � DPNQPOFOUT�BOE�DMBEEJOH� 

CMU� � DPODSFUF�NBTPOSZ�VOJU 

CPR� � $BSEJPQVMNPOBSZ�3FTVTDJUBUJPO 

CU� � $MFNTPO�6OJWFSTJUZ 

D 
DFE� � EFTJHO�áPPE�FMFWBUJPO� 

DI� � EBNBHF�JOEJDBUPS� 

DOD� � EFHSFF�PG�EBNBHF� 

DOE� � %FQBSUNFOU�PG�&OFSHZ 

E 
EF� � &OIBODFE�'VKJUB�	4DBMF
� 

EHPA� � &OIBODFE�)VSSJDBOF�1SPUFDUJPO�"SFB� 

EIFS� � &YUFSJPS�*OTVMBUJPO�'JOJTIJOH�4ZTUFN� 

EMS� � &NFSHFODZ�.BOBHFNFOU�4FSWJDFT 

EMT� � &NFSHFODZ�.BOBHFNFOU�5FDIOJDJBO 

EOC� � &NFSHFODZ�0QFSBUJPOT�$FOUFS 

EPDM� � FUIZMFOF�QSPQZMFOF�EJFOF�NPOPNFS 

F 
F� � 'VKJUB�	4DBMF
 

F� � MBUFSBM�GPSDF� 

FAA� � 'FEFSBM�"WJBUJPO�"ENJOJTUSBUJPO 

FBC� � 'MPSJEB�#VJMEJOH�$PEF� 
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FEMA� � 'FEFSBM�&NFSHFODZ�.BOBHFNFOU�"HFODZ� 

FIRM� � 'MPPE�*OTVSBODF�3BUF�.BQ 

FIS� � 'MPPE�*OTVSBODF�4UVEZ 

fps� � GFFU�QFS�TFDPOE� 

ft� � GFFU�GPPU 

G 
GIS� � HFPHSBQIJD�JOGPSNBUJPO�TZTUFN� 

H 
HAM� � IBOEIFME�BNBUFVS�	SBEJP�PQFSBUPS
 

HAZMAT� IB[BSEPVT�NBUFSJBM 

HAZUS-MH� )B[BSET�6�4��m�.VMUJ�)B[BSE 

HMA� � )B[BSE�.JUJHBUJPO�"TTJTUBODF 

HVAC� � IFBUJOH�WFOUJMBUJPO�BOE�BJS�DPOEJUJPOJOH� 

HVHZ� � )JHI�7FMPDJUZ�)VSSJDBOF�;POF 

I 
IBC� � *OUFSOBUJPOBM�#VJMEJOH�$PEF� 

ICC� � *OUFSOBUJPOBM�$PEF�$PVODJM� 

ICF� � JOTVMBUJOH�DPODSFUF�GPSN� 

IMC� � *OUFSOBUJPOBM�.FDIBOJDBM�$PEF� 

IRC� � *OUFSOBUJPOBM�3FTJEFOUJBM�$PEF� 

K 
kg� � LJMPHSBN� 

L 
LiMWA� � -JNJU�PG�.PEFSBUF�8BWF�"DUJPO� 

LRFD� � -PBE�BOE�3FTJTUBODF�'BDUPS�%FTJHO� 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS )�� 
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M 
MAT� � .JUJHBUJPO�"TTFTTNFOU�5FBN� 

mi/h� � NJMFT�QFS�IPVS�	"4$&
 

m2� � TRVBSF�GPPU�GFFU� 

m3� � DVCJD�GPPU�GFFU� 

mph� � NJMFT�QFS�IPVS� 

MRI� � NFBO�SFDVSSFODF�JOUFSWBM� 

MSL� � NFBO�TFB�MFWFM 

MWFRS�� NBJO�XJOE�GPSDF�SFTJTUJOH�TZTUFN 

N 
N/A� � OPU�BQQMJDBCMF� 

NCDC� � /BUJPOBM�$MJNBUJD�%BUB�$FOUFS� 

NEHRP� � /BUJPOBM�&BSUIRVBLF�)B[BSET�3FEVDUJPO�1SPHSBN� 

NFPA� � /BUJPOBM�'JSF�1SPUFDUJPO�"TTPDJBUJPO� 

NGVD ‘29� /BUJPOBM�(FPEFUJD�7FSUJDBM�%BUVN�PG����� 

NOAA� � /BUJPOBM�0DFBOJD�BOE�"UNPTQIFSJD�"ENJOJTUSBUJPO� 

NSSA� � /BUJPOBM�4UPSN�4IFMUFS�"TTPDJBUJPO� 

NSSFC� � /BUJPOBM�4FWFSF�4UPSNT�'PSFDBTU�$FOUFS� 

NWS� � /BUJPOBM�8FBUIFS�4FSWJDF� 

O 
o.c.� � PO�DFOUFS� 

OSB� � PSJFOUFE�TUSBOE�CPBSE 

P 
PC� � QPMZDBSCPOBUF 

PDM� � 1SF�%JTBTUFS�.JUJHBUJPO 
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PFR� � QPMJDF�àSF�BOE�SFTDVF 

PRM� � QBSUJBMMZ�SFJOGPSDFE�NBTPOSZ 

psf� � QPVOET�QFS�TRVBSF�GPPU� 

psi� � QPVOET�QFS�TRVBSF�JODI� 

PUB� � QPMZWJOZMCVUZSBM 

Q 
QA/QC� � 2VBMJUZ�"TTVSBODF�2VBMJUZ�$POUSPM 

R 
RA� � 3FDPWFSZ�"EWJTPSZ 

RACES� � 3BEJP�"NBUFVS�$JWJM�&NFSHFODZ�4FSWJDF� 

RSF� � SFDPNNFOEFE�TRVBSF�GPPUBHF 

S 
SBC� � 4UBOEBSE�#VJMEJOH�$PEF� 

SBCCI � 4PVUIFSO�#VJMEJOH�$PEF�$POHSFTT�*OUFSOBUJPOBM� 

SESP� � 4UBUF�&NFSHFODZ�4IFMUFS�1SPHSBN�	'MPSJEB
 

SFHA� � 4QFDJBM�'MPPE�)B[BSE�"SFB� 

SOP� � 4UBOEBSE�0QFSBUJOH�1SPDFEVSFT 

SPC� � 4UPSN�1SFEJDUJPO�$FOUFS� 

STD� � 4UBOEBSE 

T 
TMS� � 5IF�.BTPOSZ�4PDJFUZ� 

TTU� � 5FYBT�5FDI�6OJWFSTJUZ� 

U 
UBC� � 6OJGPSN�#VJMEJOH�$PEF 

UPS� � VOJOUFSSVQUFE�QPXFS�TVQQMZ 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS )�� 



  

H ACRONYMS AND ABBREVIATIONS SECOND EDITION 

URM� � VOSFJOGPSDFE�NBTPOSZ 

U.S.� � 6OJUFE�4UBUFT 

USACE� � 6OJUFE�4UBUFT�"SNZ�$PSQT�PG�&OHJOFFST 

USDA� � 6�4��%FQBSUNFOU�PG�"HSJDVMUVSF 

USF� � VTBCMF�TRVBSF�GPPUBHF 

V 
V� � WFMPDJUZ� 

WERC � 8JOE�&OHJOFFSJOH�3FTFBSDI�$FOUFS�	556
 

WISE � 8JOE�4DJFODF�BOE�&OHJOFFSJOH�3FTFBSDI�$FOUFS�	556
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