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Appendix F 
Doors and Hardware That 
Passed Previous Missile  
Impact Tests
The tables on the following pages document the performance of some available doors and door 
hardware that passed wind pressure and impact requirements contained in previous editions of 
FEMA 320, Taking Shelter From the Storm. The inclusion of door systems in this appendix does 
not signify that the systems will necessarily pass the current missile impact and pressure criteria. 
The doors and door hardware included herein provide only a starting point to see what type of 
doors could withstand the old standards. However, the testing program focused on a variety 
of doors and hardware systems rather than multiple tests of a single type of door system. The 
data presented are single-test results, which are intended to be used as indicators of expected 
performance and not a certification that the door will pass the requirements in this publication and 
the ICC-500, which are, in some areas, more stringent.

A residential shelter in FEMA 320 is considered a partially enclosed structure (“enclosed” and 
“partially enclosed” buildings are defined by ASCE 7-05) that uses an internal pressure coefficient 
of GCPi = ±0.55 for components and cladding (C&C) design. The previous edition of FEMA 320 
(the standard to which these door systems were tested) used an enclosed structure in the design 
of the safe rooms that used GCPi = ±0.18. This reduced value for the internal pressure coefficient 
resulted in lower loads, to which these door systems were tested. It is important that any door 
and door hardware to be used in a safe room application be tested to the current requirements. 

The change in pressure coefficients has increased the design wind pressures for doors and 
windows in community safe rooms. Most of the door systems discussed in this publication and 
presented in this appendix have been successfully tested to wind pressure values associated 
with a 200-mph wind speed (Figure 2-2). However, many safe rooms will be located in areas with 
250-mph speeds. The maximum wind pressures on a safe room occur at building corners.

This appendix attempts to provide information on door/door hardware systems that are readily 
available from manufacturers. All doors in this appendix have passed the 15-lb 2x4 at 100 mph 
missile impact criteria. Chapter 7 discussed wide single-door systems (greater than 36 inches 
wide, specifically 44-inch widths) and double-door systems. 
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It is important to note that the size of the door that is being tested will affect the design wind 
pressure to which a door should be designed. Specifically, the external pressure coefficient (GCp) 
will vary with location along the wall (proximity to the building corner) and with the area of the 
door when calculating C&C loads using ASCE 7-05. 

The testing of standard doors and door hardware will continue after the publication of this 
manual. The goal of this testing is to determine whether available doors and door hardware will 
be capable of resisting the highest of wind pressures associated with 250-mph wind speeds. 
Updates on tested door systems will be posted on the Texas Tech University (TTU) web page at 
http://www.wind.ttu.edu. 

The information presented in this appendix includes the internal pressure coefficient used, 
dimensions, lock details and other factors of door construction, and whether it passed the missile 
impact and pressure tests from the previous editions of FEMA 361 and 320. Due to proprietary 
concerns and federal policy, door, window, and lock manufacturers are not listed by name in 
the table. The designer should note that these test results were derived from door systems that 
used door hardware systems that may not be acceptable for egress under some occupancy 
classifications.



F-�

F   DOORS AND HARDWARE THAT PASSED PREVIOUS MISSILE IMPACT TESTS

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 

SECOND Edition



F-�

F   DOORS AND HARDWARE THAT PASSED PREVIOUS MISSILE IMPACT TESTS

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS  

SECOND Edition



F-�

F   DOORS AND HARDWARE THAT PASSED PREVIOUS MISSILE IMPACT TESTS

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS 

SECOND Edition



F-�

F   DOORS AND HARDWARE THAT PASSED PREVIOUS MISSILE IMPACT TESTS

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS  

SECOND Edition

Do
or

/W
id

ow
-

M
an

uf
ac

tu
re

r 
(D

/W
 M

fr
)

In
te

rn
al

 P
re

ss
ur

e 
Co

ef
fic

ie
nt

Pr
es

su
re

  
Te

st
?

Im
pa

ct
 

Te
st

?
Si

ze
 

w
 x

 h
Ce

nt
er

 
M

ul
lio

n
Lo

ck
  

M
an

uf
ac

tu
re

r 
(L

 M
fr

)

Lo
ck

in
g 

M
ec

ha
ni

sm
Pu

sh
 

Ba
r?

La
tc

h 
(3

/4
”)

De
ad

bo
lts

 
(1

”)
Hi

ng
es

Do
or

 
Sw

in
g

Re
m

ar
ks

D 
M

fr
 1

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 1
3-

po
in

t
no

ye
s

ye
s

1 
1/

2 
pa

ir
Ou

t

D 
M

fr
 2

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 2
3-

po
in

t
no

ye
s

ye
s

1 
1/

2 
pa

ir
In

D 
M

fr
 3

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 1
3-

po
in

t
no

ye
s

ye
s

1 
1/

2 
pa

ir
In

D 
M

fr
 3

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 2
3-

po
in

t
no

ye
s

ye
s

1 
1/

2 
pa

ir
In

D 
M

fr
 4

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 3
M

.P
.1

no
ye

s
no

1 
1/

2 
pa

ir
In

14
 L

oc
k 

Po
in

ts
, M

. S
ec

ur
ity

 
Fr

am
e

D 
M

fr
 5

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 4
3-

po
in

t
no

ye
s

ye
s

1 
1/

2 
pa

ir
In

D 
M

fr
 6

en
cl

os
ed

ye
s

ye
s

32
” 

x 
83

”
no

L 
M

fr
 5

M
.P

.1
no

ye
s

no
1 

pa
ir

In
10

 L
oc

k 
Po

in
ts

D 
M

fr
 6

en
cl

os
ed

ye
s

ye
s

32
” 

x 
81

”
no

L 
M

fr
 5

M
.P

.1
no

ye
s

no
1 

1/
2 

pa
ir

In
6 

Lo
ck

 P
oi

nt
s

D 
M

fr
 6

en
cl

os
ed

ye
s

ye
s

36
” 

x 
80

”
no

L 
M

fr
 5

M
.P

.1
no

ye
s

no
1 

1/
2 

pa
ir

In
6 

Lo
ck

 P
oi

nt
s

D 
M

fr
 7

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 6
3-

po
in

t
no

ye
s

no
1 

1/
2 

pa
ir

In

D 
M

fr
 8

en
cl

os
ed

ye
s

ye
s

3’
 x

 7
’

no
L 

M
fr

 6
3-

po
in

t
no

ye
s

no
1 

1/
2 

pa
ir

In

D 
M

fr
 9

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’ p
ai

r
Re

m
ov

ab
le

L 
M

fr
 6

3-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t

D 
M

fr
 9

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
4’

 x
 8

’ p
ai

r
Re

m
ov

ab
le

L 
M

fr
 6

3-
po

in
t

ye
s

no
no

2 
pa

ir
Ou

t

D 
M

fr
 2

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’
no

L 
M

fr
 6

3-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t

D 
M

fr
 2

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’ p
ai

r
Re

m
ov

ab
le

L 
M

fr
 7

2
3-

po
in

t
ye

s
no

no
1 

1/
2 

pa
ir

Ou
t

16
-g

au
ge

 h
ol

lo
w

 m
et

al
 fr

am
e

D 
M

fr
 1

0
pa

rt
ia

lly
 e

nc
lo

se
d

ye
s

no
10

’ x
 1

0’
no

L 
M

fr
 8

no
no

no
N/

A
Co

ili
ng

 O
ve

rh
ea

d 
Do

or

D 
M

fr
 3

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’
no

L 
M

fr
 9

3-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t
2.

55
 p

si
 m

ax
. p

re
ss

ur
e

D 
M

fr
 3

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’
no

L 
M

fr
 9

3-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t
5.

00
 p

si
 m

ax
. p

re
ss

ur
e

D 
M

fr
 4

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’
no

L 
M

fr
 3

M
.P

.1
ye

s
no

no
1 

pa
ir

Ou
t

14
 L

oc
k 

Po
in

ts
, M

. S
ec

ur
ity

 
Fr

am
e

D 
M

fr
 5

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’
no

L 
M

fr
 6

3-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t

D 
M

fr
 7

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’
no

L 
M

fr
 6

3-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t

D 
M

fr
 7

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’ p
ai

r
no

L 
M

fr
 6

2-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t

D 
M

fr
 7

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’ p
ai

r
no

L 
M

fr
 1

0
2-

po
in

t
ye

s
no

no
1 

1/
2 

pa
ir

Ou
t

Ex
it 

On
ly

 H
ar

dw
ar

e

D 
M

fr
 7

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
ye

s
3’

 x
 7

’ p
ai

r
Re

m
ov

ab
le

L 
M

fr
 6

3-
po

in
t

ye
s

no
no

1 
1/

2 
pa

ir
Ou

t

W
 M

fr
 3

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
no

40
” 

x 
60

”
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
W

in
do

w
 -

 5
.0

0 
ps

i p
re

ss
ur

e

W
 M

fr
 3

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
no

36
” 

x 
36

”
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
W

in
do

w
 -

 5
.0

0 
ps

i p
re

ss
ur

e

W
 M

fr
 3

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
no

40
” 

x 
60

”
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
W

in
do

w
 -

 9
.5

0 
ps

i p
re

ss
ur

e

W
 M

fr
 3

pa
rt

ia
lly

 e
nc

lo
se

d
ye

s
no

36
” 

x 
36

”
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
W

in
do

w
 -

 8
.9

8 
ps

i p
re

ss
ur

e

W
 M

fr
 1

1
pa

rt
ia

lly
 e

nc
lo

se
d

ye
s

ye
s

10
0”

x 
88

”
ye

s
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
N/

A
2-

 5
0”

x4
4”

 o
pe

ni
ng

s,
 s

pe
ci

al�
 

gl
as

s 
an

d 
fr

am
e

Te
st

in
g 

De
ta

ils
 re

fe
r t

o:
 h

ttp
://

w
w

w
.w

in
d.

ttu
.e

du
/R

es
ea

rc
h/

De
br

is
Im

pa
ct

/T
es

tin
gL

ab
.p

hp
Ex

ce
pt

 w
he

re
 n

ot
ed

, a
ll 

do
or

 fr
am

es
 a

re
 1

4-
ga

ug
e 

ho
llo

w
 m

et
al

.
1 
M

ul
ti-

po
in

t L
oc

ki
ng

 D
ev

ic
e

2 
Ri

m
 Ty

pe
 E

xi
t D

ev
ic

e


