
ENGINEERING BRIEF NO. 77 

INTERIM FABRICATION AND INSTALLATION PROCDURJ:S FOR 

ADJUSTABLE LIGHT BASES AND EXTENSIONS 


PEBRUARY 1008 
PURPOSE 

In response to a U.S. Court of Appeals for the District of Columbia', decision in SAFE 
Extensions Inc. v. Federal Aviation Administration (FAA), 509 F.ld 593 (C.AD.C. 2007). FAA 
is issuing these interim procedures for adjustable lipt bases and extensions. The court found 
FAA's changes requiring laboratory torque testing of adjustable devices in Advisory Circular 
1501S345-42F, Specification for Airport Light Bases, Transformer Housings, Junction Boxes, 
AndAccessories unsupported by sufficient justification in its administrative record. The FAA is 
concerned that adjustable light bases and extensions are unable to mabrtain horizontal azimuth. 

The FAA is in the process of assembling further documentation on this issue and at least one 
incident ofpotentially catastrophic failure, which will be included in the release ofa draft revised 
version of Advisory Circular 15015345-420, Specificationfor Airport Light Bases, Transformer 
Housings, Junction Boxes, And Accessories, for public comment Until the draft is fmalized, this 
engineering brief provides guidance for the fabrication and installation of L-868 adjustable light 
bases and extensions. In regard to the torque testing, the standants herein are those previously 
set forth in Advisory Circular 15015345-42C. 

APPLICATION 

The installation of L-868, adjustable light bases and extensions, certified in compliance with the 
Airport Lighting Equipment Certification Program (ALECP) outlined in AC 15015345-53 and 
listed in the addendum ofthat document are approved for airport projects receiving Federal funds 
under the airport grant assistance or the passenger facility charge programs. Equipment 
produced \Dlder this specification may be eligible for funding for installation on airports under 
Federal grant assistance programs for airports. In order to be eligible for installation under 
Federal grant assistance programs, manufacturers of the types of equipment specified herein are 
required to certify or furnish proof to the airport sponsor, or the sponsor's representative, that the 
equipment conforms to the following prototype, production, certification, and guarantee 
provisions established below. 

The provisions of Advisory Circular 1501534S-42F, Spscification for Airport Light Btuu, 
Transformer Housings, Junction &us, And Accessories for Class 1 A and Class 1 B devices 
apply except as specifically detailed below. As adjustable light bases and extensions were 
previously certified 88 Class n devices under AC 1SOI5345-42C, Rquired tatina proeed\D'CS 
from that document will apply in lieu of those specified in AC lSOI5342-42F, paraaraphs 4.3.1, 
TyPe L-868, Class lA and Class 1B Lood T.st, and 4.3.10, Type L-868, ClDu 1,,4 lind elMS IB 
Torqu, rlltjor AtI"'table H.ight Bar" and Ext.ruionr, 88 detailed below. 
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1. Prototype Testiag: L-868 adjustable light bases and extensions shall be capable of 
pusina the following tests. 

A. Load tat. Two different load tests 1ft specified depending on the 
intended application. 

1) ContaiDen anchored into embedment material The test 
specimen shall consist of an assembly of the embedment material with or without the 
flange. The usembly shall be placed on a flat steel plate mounted in a standard teltin, 
machine. The bottom ofthe base shall be placed on a layer ofhiP.-strength gypsum plaster 
or sulphur mortar (See ASTM C 617) prior to testi.n& to proVIde uniform support to the 
assembly. The thickness of the high-strength gypsum J.'luter or sulphur mortar will be 
sufficient to accommodate Illy roughness or eccentriCity of the base such that uniform 
bearing on the assembly is achieved: The high-strenath gypsum plaster or sulphur mortar 
must be hardened prior to tes~. A load shall be applied to the top part of the assembly 
through a 1-112 inch (38 mm) thick rubber block with a diameter equal to that of the cover 
plate and having a durometer hardness of 5S to 70. A load of400 psi (1724 kPa) shall be 
applied uniformly over the area of the rubber block at a rate not to exceed 10,000 lbs (4536 
kg) per minute. The assembly shall be considered unsatisfactory if there is any permanent 
deformation or cracking of any of the components or the protective coating material. The 
above test shall be repeated three times. After each loading, bolts shall be checked for loss 
of tension. The bolts shall be torqued to the manufacturer's recommended service tension 
after the first two loadings. The assembly will be considered unsatisfactory if there is any 
loss of tension in the bolts after the third loading. 

2) Containers anchored to the surrounding pavement. The test 
shall be perfonned on a specimen properly assembled and constructed so as to closely 
simulate actual installation in a.pavement. The entire assembly. including the simulated 
pavement, shall be placed on a flat steel Ji!:e and loaded into a standard testing machine. 
The loading apparatus, applied load, loa' rate, number of loadings, and bolt tightening 
shall be the same as described in paragraph IA.l) above. The container shall be 
considered. unsatisfactory if: it fails to support the applied load, if the flange deforms 
permanently, or if there is any loss of tension in the bolts after the third loading. 

B. Torque Test. Two different torque tests are specified depending on 
the intended application. 

1) Containen anchored into the surrounding pavemeat. The 
torque test shall be performed on B specimen properly assembled and constructed so as to 
closely simulate actual installation in a pavement. Prior to test, reference "tick" marks shall 
be made on the mounting flange and surrounding pavement material. A torque of 100,000 
in-Ibs (11 300 Nm) shall be applied perpendicular to the vertical axis of the container 
through a steel cover plate. The maximum torque shall be achieved within 60 seconds of 
the start of test. The torque load shall be applied three times. Upon completion of the third 
torque loadin&, the reference "tick" marks will be measured to determine if the support 
ring has been displaced in azimuth. An azimuth displacement of 0.25 degree or greater 
shall be cause for rejection. 

2) Containen anchorecl into embedme.t material. After 
completion of load testing, specimens shall be subjected to torque testina as described in 
paragraph 1.B.1) above to insure adequate material thicknesses, attachment, and ~b1y 
techniques. An azimuth displacement of0.2S deape or peater shall ~ cause for l"Cjection. 
Separation of the flange or bottom of the container frOm the body Sidewalls, u well u, 
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buckling and/or permanent deformation of the body sidewalls shall also be cause for 
rejection. 

2. Production T~ The followinJ ~on~~ts are intended to 
assure that ~uate quality controls are cxcrcrsed durina ~on to provide_equipment which 
will meet applicable specifications. All tests are the responsibility ofthe manufactuier. 

A. Lot Size. The lot size shall be equal to the daily production rate. 

B. Sample Size and Acceptance Criteria. See AC lSOIS34S-42F, paragraph 4.4.2. 

C. Retesting. If the lot is rejected, the remainder of the lot may be tested and 
inspected on an individual basis. As an alternative to individual testinJ and inspection, the 
remainder of the lot may be tested using criteria in ASQC Zl.4 for multiple samp1ing. Table 
!VB, Multiple Sampling Plans for Tightened Inspection, using the appropriate sam~le size and an 
AQL of2.5, must be used. Should the lot fail under the multiple sampling plan cnteria, all units 
must be inspected and tested individually and repaired as necessary. Any samples that fail under 
any of the above criteria must be repaired. 

D. Dimensional Tests - Fianael and Accessories. Specimens must be measured for 
conformance to the dimensions specified in AC 150/5345-42F, Figures 5 & 9. Should any new 
product be introduced that does not exactly confonn to the dimensions of fixed products shown 
in AC 150/5345-42F, Figures 5 through 9, the applicable dimensions necessary to ensure 
compatibility with certified light fixtures and bases must be applied. 

E. Load Test. Random samples from each lot shall be load tested in the field by the 
manufacturer according to the following procedure: A vertical load of at least 40,000 pounds 
shall be applied to the top part of the container through a block of rubber 1-112 inches (38 mm) 
thick, with a diameter equal to the cover plate, and having a durometcr hardness of 55 to 70. The 
load shaI1 be applied at a rate not to exceed 10,000 pounds (4536 kg) per minute. The container, 
or any of the components, shall be considered 1.UlS8tisfactory if there is any permanent 
deformation or cracking of materials or coatings. The above test shall be repeated three times. 
After each loading, bolts shall be checked for loss of tension. The bolts shall be torqued to the 
manufacturer's recommended service tension after the first two loadings. The container and/or 
assembly will be considered unsatisfactory if there is any loss of tension in the bolts after the 
third loading. 

F. Torque Test. Random samples from each lot shall be torque tested in the field by 
the manufacturer according to the following procedure: Prior to test, reference "tick" marks shall 
be made on the mounting flange and surrounding pavement material. A torque of 100,000 in-lbs 
(11 300 Nm) shall be applied perpendicular to the vertical axis of the container through a steel 
cover plate. The maximum torque shall be achieved within 60 seconds of the start of test. The 
torque load shall be applied three times. Upon completion of the third totque loading. the 
reference "tick" marks will be measured to determine if the mountina flange has been displaced 
in azimuth. An azimuth displacement of0.25 dearees or pater tha1l be cause for rejection. 

G. Additional tatiD.l. All other testina specified in AC lSOIS34S-42F not 
specifically superacded by this eqineering brief will apply. 

DISCBIPTION 
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Installation of 1-868 adjustable light bases and extensions must be in strict accordanee with the 
ltep by step illustrations included in this document. The illustrations show the procedutes for 
new fixture installations and pavement overlays using existing L-868 bases and adjustable . 
extensions. No cutting, welding, or other field modification to existing liaht buca is permitted. 
A<\justable extensions must be bolted to the light fixture mountina flange oftile existiDa hue. 
Removal of the top section ofa multi-section fixed light base and attaching the adjustable 
extension to a. bottom or intermediate section is not permitted. 

The drawing list is as follows: 

New Fixture Installations with k868. Adjustable Contlinm <Dues) aM Extcpsions 
Figure 1 Step I, Base Installation 
Figure 2 Step 2, Concrete Anchor Installation 
Figure 3 Step 3, Paving 
Figure 4 Step 4, Fixture Installation 

Pavement Overlays with k868. Adjustable Containers (Buel) and Extensions 
Figure 5 Step I, Preparation for Overlay 
Figure 6 Step 2, Protection Plate Installation 
Figure 7 Step 3, After Paving 
Figure 8 Step 4, Core Drilling 
Figure 9 Step 5, Core Removal 
Figure 10 Step 6, Adapter Ring Installation 
Figure 11 Step 7, Adjustable Extension Installation 
Figure 12 Step 8, Fixture Installation 
Figure 13 Alternate Step 7, Adjwtable Extension Installation 
Figure 14 Alternate Step 8, Fixture Installation 

APPLICABLE DOCUMENTS 

FAA Advisory Circulars 
AC 15015340-30 Design and Installation Details for Airport Visual Aids 
AC 150/5345-42 Specification for Airport Light Bases, Transfonner Housing, 

Junction Boxes, and Accessories 
AC 150/5345-53 Airport Lighting Equipment Certification Program 

Rick Marinelli, P.R 
Manqer, Airport Engineering Division 
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FIGURE ,. New FlXtt;nt Instalfot:ons with L -868, Adjustable Containers 
Step 1. Bose Instaftotion 

EB 	 No n 

Procedures: 

1. 	 At each light location. moIce an exCIMJticn to 
aecommodate the specified base. 
(Note: The elevation of the fIonge. or top of the bate 
must be at least 3 inches below the finished paved 
Surface). 

2. 	 Insert the adjustable bose in the :igtrt location. Hold tile 
bose in place with unistrut (or simlkJr method) to maintain 
the proper base positien until the concrete CIftChor is 
poured. 

J. 	 COMect each base to the COI'Id\Iit systern. 

~ 
 • 	 If 3 or more inches ore left after pcMtM]. the 

adjustobfe extension can be acljtllted up a maximum ., 
1 3/4 inches or down a I'I'II.'IICinun of J 1/2 inches. 
Eldentions are CMJik:bIe in different sires. 

2. 	 T". paaition of the ozimuth may be adjusted 011 stated 
in the monufm:tunn instGllatic!ln guide. 

(Bases) and Exter:sions 
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EB No. T7 

Procedures: 

1. 	 Pour the concrete anchor. Woke sure the unlstrut (or 
similar method) and the adjust.tJle bose remain level. 
The unistut (or similar method) must remain In place
until the concrete is set. 

2. 	 After the CQn<;rete is sel reJTIOYe the oobftut (or similar 
method). 

Note; 

When two or l"I'IOre paying passes ore required. the 
elevation of the flange. or top of the odjustoble base 
shein not be more than the distance equal to the tetol 
of the two pcMng paaes. 

FlGURE 2. New Fixture Installations W11h L-B68, Adjustable Containers (Bases) and Extensions 
Step 2. Concrete Anchor InsloHotion 

6 



EB No. n 

__ 1.. ________ 1 __ 

Procedures: 

1. 	 Prior to paving, inset a .3 inch thick filler 1 inch Io~ 
in olOmet.er than the base. 

2. 	 After the paying train has cleared the bose, rel'l'l~ 
excess concrete from the top of the filler. 

3. 	 ReTl10Ye tale r. 

N.T.S. 


Fx;tJRE 3. New F"lXture InstatkJtions with L-868, Adjustable Containers (Bases) ond Extensions 
Step 3, Paving 
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EB No. n 

Pn:x:edures: 

1. 	 Install the adjustable extension to the correet 
eIeYotion and azirruth per the ~ FAA NMr!t:Jry 
Circular for the specified lighting system. 

2. 	 Install three and one-half inch stainless steel hex 
heod bolts through the threaded holes on the 
adjustable ItIttellsion. Each bolt whouId moIce contect 
Wllh the threaded surface of the flange. 

3. 	 Torque each boll to 50 fl/lbs to 3eeURI proper 
eIeYotion and ozinuth alignment during the remainder 
of th. instatlGtion. 

4. 	 Fill tile YOid around the extension with set 45 If",ut 
(or equal) up to the bottom of the mud darn. 

5. 	 Install primary cables. transformers and connectors. 

6. 	 Install the ·0· ring. 

7. 	 Install the light fildUl'e. in compliance with FAA 
~ions. Apply nic:keI baled anti-seize to all 
stainless steel bGfts and torque bois to the light 
rncture meetlnQ the rec:ommeudotianl of the nxture 
manufacturer. (Note: To pNNent rNeI' t~ the 
bolts, Do Not u.e on Impact Drill Motor.) 

8. 	 AI the void SUI'I"OUft~ the mud dam Wl1I1 P-605 
(or equal). until It Is IfNeI with the lop of the mud 
Mm. Toke coutiol'l to prBYeI'It any P-605 tram 
flowing t:Ner the top of the mud dam. 

F1GlJRE 4. New Fixture Instolkltions with L-B6B, AdjUl!ltoble Containers (Boses) and Extension!! 
Step 4. Extension and Fixture Installation 
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EB No. n 

FIGURE 5. Pavement 0ver10ys Wllh L-868, Adjustable Containers (Bases) and Extensions 
Step 1, Preparation for Overlay 

Procedures: 

1. Remove existing light and 011 related components 

2. Remove the traMformer and store for re-lJSe . 

3. Top end! of oR existing cables . 

Note: No cutting, wcld.in& or other field 
modification to existing light bases is permitted. 
Adjustable extensions must be bolted to the light 
fixture mounting flange of the existing hue. 
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EB No. 77 

Procedures: 

1. 	 Place the metal over1oy protection plnte with a pull rod 
onto the existiA9 bose, aligning the holes Wtlh those in 
the baH. The length of the pIoiI rod ~ be 1/2 to 
1 inch bIJIow the surface of the new payement for 
cleo, once of the pcMng equipment. 

2. 	 Secure the OYerfoy protection pIote by ~ three 
orrow clips into the holes and !lee,,", u.em into pb:e. 

3. 	 Protect the top 1 inch of the puling rod threads with 
tape to preYflI'It paWIg I'l'lC!lterial from adheriNJ to the 
thret'Jds. 

Note: No cutting, welding, or other field 
modification to existing light bases is permitted. 
Adjustable extensions must be bolted to the light 
fixture m01mting flange of the existing base. 

flGURE 6. PcIYement 0Yertays with L-868, Adjustable Containers (Bases) and Extensions 
Step 2, Protection P1ate Installation 
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fIGURE 7. 	 Pavement Ow:rIays with l-868, Adjustable Containers (Boses) and Exten$ions 
Step 3, After Povmg 

Procedures: 

1. 	 Determine the exact Ioecrtion ot the puling rod. 

2. 	 RerT'IOW! 0 , to 2 inch d'"tameter sedicJn of the new 
pavement around the pulling rod to expose th. rod os 
si1own. 

Note: 

The exact 10000tion of the puling rod may be esta~ 
usin9 a predetermined reference marie, 0 metol detector, 
or 0 lTIOgItet• 

Note: No cutting, welding, or other field 
modification to existing light bases is permitted. 
Adjustable extensions must be bolted to the light 
fixture mounting flange of the existing base. 
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procedures: 
1. 	 Marie the pavement for core drilling. using 0 wood 

template with the puling rod os the center location of the 
bose. 

2. 	 Core 001 through the new poYeIMnt down to the top of 
the bose. The depth of the core should be enou9h to 
remove all the paving material and the ovtIf'h!Jy protection 
plate. 

~ 
The core cfl8meter shoutd be the dimneter of the light 
bose plus 2 inches to oIIow for pourinq the grout . 

Note: No Cllttin& weldin& or other field 
modification to existing light hues is pennitted.
Adjustable extensions must be bolted to the light 
fixture mounting flange of the existing hue. 

FIGURE 8. Pavement ~ with L-868, Adjustable Containers (Bases) and Extensions 
step 4, Core Oritling 
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EB No. n 

­

­

Procedures: 

, . 	 Remcve protective tope 0Ad t~ on eyebott C!II'Ito the 
pulling rod • 

2. 	 Uft the core of paving material In 0I'Ie piece. 

3. 	 Cleo" cit debris away from the top of the existing baee. 

Note: No cutting, welding, or other field 
modification to existing light bases is permitted. 
Adjustable extensions must be bolted to the light 
fixture mOWlting flange ofthe existing base . 

RGURE 9. Paving Overkrys with l-868. Adjustable Containelll (Bases) and Extensions 
Step 5. Core Removol 
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Procedures: 

1. 	 Bolt the threaded stainless steel odapter ring to the top 
of the existing base with 1 1/+ inch stainless steel bolts. 

2. 	 Apply nickel based anti-seize to 01 bolts prior to 
instollotion. 

Note: No cutting, welding, or other field 
modification to existing light bases is pennitted. 
Adjustable extensions must be bolted to the light 
fixture mounting flange ofthe existing base. 

FIGURE 10. PCJYin9 CNerkJys with L-868, Adjustable Containers (!mea) and Extensions 
Step 6. Adopter Ring Installation 
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E8 No. 77 

Procedures: 

1. 	 Thread the od'.JUBIoble extension Into the adapter rirlg and 
adjust the extension below the new payinq eotne to the 
reqtired elewtion and ozlmuth alignment. CIS apecJfIed In 
opplc:oble fAA Iv.Hts«y Cin:uler tor the specif'1lld lilJhting 
system. 

2. 	 Instoll three 1/2- dometer stainless steel hex head bon 
through one of the threaded MIes in the extenaioA. The 
bolt shculd moke COIItDet with the threaded surface of 
the adapter rIncJ. r.ghten the bolt to seclft proper
elevation and azimuth. 

J. 	 Torque each bolt 50 ft. pounds in order to secure 
proper elevotion and azimuth I!IIicJnment during the 
remainder of the instalution. 

Note: No cutting, welding, or other field 
modification to existing light bases is pennittcd.
Adjustable extensions must be bolted to the light 
fixture mOWlting flange of the existing base. 

FlGURE 11. Paving O\IerIoys with l-86B. Adjustable Containers (Bases) and Extensions 
Step 7. Adjustable Extension Installation 
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F1GtJRE 12. Povinq Overlays with L-86B, Adjustable Containers (Bases) ond Extensions 
Step B, Fixture Installation 

EB No. n 

Procedures: 

1. 	 F1l1 the void StJ'TOUnOlfI9 the extension with set 45 or equal 
up to the bottom of the mud dam, 

2, 	 Install pr'1ITlaf)' coble, trlntformer and COI'Ineetors• 

J. 	 Instoll the ·0· ring, 

4. 	 Install Ii9ht fixtufe, in compIance wt'th fAA specifications. 
Apply nickel baNd anti-sie%a to ell betts prior 10 
installation and lon!ue to lMI'IUfacb.!rer's recommendations. 
(Note: To prfMmt over tlCJI'ttenin9 the bolts, Da Not Use on 
Impoct Dri1I Motor.) 

5. 	 Fill the void SI.I'TOUnCfIl'l9 the mud dam wah P-805 or 
equal, untH it is level with the top of the mud dam. (Nete: 
Tc*e CQUtIon to prevet'lt any P-605 from flawlnt over the 
top of the mud dam.) 

Note~ No cutting, welding, or other field 
modifieation to existing licfrt hues is permitted. 
Adjustable extensions must be bolted to the light 
fixture mounting :flange of the existing base. 

16 



. " • .- .~...:. 4. 	 ", 

....... ",: 


ADJUSTABlE EXTENSION 

,..---\M) !WI 

,----NtW PA't1NO 

... " .. 

• : :' .' 	 ~

...d'· • 
.' 	",. 

.
: ... 

,.' 
:~ ':.i •. ~' :

• . '··0 .... 
.... . : !,- ... 
.. . "t".•• 

' _.: .. 
. 

. " 
~

',' 0'·:; ... 6' 	
~:~

,·"io 
.... . 

.4
,',. ',. 

~,~:'. ~ ..
f' 	. . 

• ,0' 
: .... 

' '.. .. o 
I!:::==;:============.!.• 

N.T.S. 

EB No. 77 

Procedures: 

, • 	 Thread the odjustoble extension into the adapt.. ring and 
adjust the extension below the new paYIng COU"!Ie to the 
required eleYOtion and O2Imuth olgnment, os spedf'Ied In 
appIeobie FAA Acfoftory Circular for the specified rlqhtill9 
system . 

2. 	 Instoll one 1/2- cfameter stoi".... steel hec head bolt 
through one of the threaded hoi.. in the extension. The 
bolt should make contact with the thnlt!Jded arfece of 
the adopter ring. rtghten the bolt to secure proper 
eIevoticn and azimuth. 

3. 	 On" two 3/4- holes through the adjustable ext."." to 
the adapter rirI9. . 

4. 	 Apfly nickel-based onti-sie%e to the stainless steel boIb. 
Threod the bolts and hoAd tlthten 11'1 piece. 

5. 	 Re1TlOYe the 1/2- stainless st_ bolt that was I.IIIed to 
temporarily secure the eleYGtion ond azimuth algnment. 
Repeat procedures 3 and 4 unt. there are three 
stainless steel bolts threaded through the exterwion 0I'Id 
iltto the adopter rincJ. 

Note: No cutting, welding, or other field 
modification to existing light bases is permitted. 
Adjustable extensions must be bolted to the light 
fixture mounting flange ofthe existing base. 

flGURE 13. PCl!!.I'!9.~ with L-868, Adjustable Contoiners (Bases) and Extensions 
~TERNATE Step 7, Adjustobte EXtension Installation 
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EB No. n 

cedures: 

Fill the void surroundiAg the extension with flexible filler 
material up to the bottom of the mud dom. 

Inston primary coble, transformer and connectOl1l • 

InstaR the ·0· ril'lg • 

!nstan right f"IXture, in eompl"lOlICe with FAA specif"lCI!Iticl'ls. 
Apply nickel based cmti-sieze to all bolts prior to 
instoltotion and torque to manurGCbnr's reeommendotiena. 
(Note: To pnI'mlt CMIf tightening the bofts, Do Nut lJR "n 
Impact DriN Mater.) 

Fill the void ~ the mud dam with P-806 or 
equal, until it is Jeve/ with the top of the mud dom. (lkIte: 
Take caution to prwent any P-605 from fIowfn9 CMtI" the 
top of the mud dam.) 

Note: No cutting, welding, or other field 
modification to existing light bases is permitted.
Adjustable extensions must be bolted to the light 
ixture mounting flange ofthe existing base. 

F1GURf 14. PCNing CNerIoys with L-868, Adju~toble Containers (Bases) and Extensions 
ALTERNATE Step 8, Fixture Insi:otlotion 
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