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REPORT 

On July 13,2007 at approximately 2:10p.m. the INood roof trusses suddenly collapsed and fell 

over the first floor of a new medical office building under construction at 32 Worlds Fair Drive. 

Township of Franklin. NJ. The trusses were erected that morning and employees were installing 

temporary and permanent bracings and purlins at the time of the incident. Most significantly. 

shmtly before the incident, three bundles of 2x6s were placed over the top chord of the center 

trusses to be used as purl ins and braces. At the time of the incident. approximately seven 

employees were repotted to be working on the trusses near the center of the bay. Two employees 

were seriously injured. 

The one-story building with basement is owned by Franklin Professional Park, LLC. The 

following were the key pmticipants in the project: 

Owner: 

Architect: 

Structural Engineer: 

General Contractor: 

Roof Truss Supplier: 

Roof Truss Manufacturer: 

Roof Truss Designer: 

Truss Erection Subcontractor: 

Truss Erector: 

Truss Erector: 

Truss Erector: 

Franl\lin 

Franklin Professional Park. LLC 

William J. Doran of Kendall Park, NJ 

HatTison-Hamnett, PC of Pennington, NJ 

Abatare Builders Inc., of Brick Township, NJ 

Builders General of Towns Rivers. NJ 

P.D.J. Components Inc. of Chester, NY. 

MiTek Industries. Inc. of Chesterfield, MO 

Farrah Builders. Inc. of West Long Beach, NJ 

Peter Donoghue of Pete Donoghue Construction of 

Neptune, NJ (Sub to Farrah Builders) 

Steve York of York Framing 

(Sub to Peter Donoghue) 

Cantaffa Construction Company. Inc .. of 

Oceanport, NJ 

(Sub to Peter Donoghue) 
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Truss Erector: Andrew Hayden of AMH Contracting 

(Sub to Peter Donoghue) 

This report is limited to the roof area where the incident occurred. The roof trusses spanned 

approximately 81' between supporting steel beams over steel columns. There were a total of 41 

trusses consisting of 16 "Drop TC Hip" trusses and 25 trusses known as "Hip" trusses. On the 

top of the 25 hip trusses, 25 gable trusses were to be mounted at the top to meet the architectural 

roof configuration. At the time of the incident gable trusses were yet to be erected but all 41 

drop TC hip trusses and hip trusses were set in place, see Fig. 1. 

On Thursday, July 12, 2007, the erectors consisting of five companies, namely Farrah Builders 

Inc., Pete Donoghue Construction, York Framing, AMI-! Contracting, Conta!Ta Construction Co. 

Inc., began setting the roof trusses and sloping rafters on the north and south side. First, they 

erected two triple trusses, HGIR, one on the north and one on the south side and then connected 

the sloping rafter trusses. They also erected five "Drop HC Hip" trusses marked H 1 SO 1 thru 

HlSD5 on the north and south side (total of 10 trusses). During interviews with OSHA, the 

employees repotted that the temporary braces for the top and bottom chords, and the webs were 

installed on the ten trusses as soon they were set in place. 

On Friday, July 13,2007, the truss erectors and their employees repotted to the site at 

approximately 6:30a.m. and began setting the remaining trusses called "Hip'' trusses, marked 

HlSDBase. By lunchtime, all25 hip trusses, weighing 718 pounds each, were set in place. The 

erectors repotted that all temporary top chord, bottom chord and diagonal bracings were also 

installed on the hip trusses as soon as they were erected. 

After lunch, the erectors began to install2x6 purlins on the top chords of the hip trusses. The 

gable trusses were later to be erected over the hip trusses and nailed and supported over the 2x6s. 

Some of the crew members began to install temporary and permanent braces. Three bundles of 

2x6xl2' long pieces, each bundle containing 20 pieces, were hoisted by the crane and placed 

over the top chord of the hip trusses to be nailed to the top chord as purl ins. Also, there were 
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reported to be 50 pieces of2x4x24' long pieces spread over the bottom chord. There were 

approximately seven employees on the trusses near the center of the trusses. Shortly after the 

tlu·ee bundles were placed the employees observed. at approximately 2: I 0 p.m. that the roof 

trusses. except for the five trusses on the south side. suddenly collapsed at the center. The 

employees repotted that the trusses fell just in the middle in a vettical direction. see Figures 2 to 

5. The ends of the trusses remained generally connected to the supporting beams. 

Abatare ordered the roof trusses fi·otn Builders General who contacted P.D.J. components to 

manufacture the trusses. Builders General provided a set of architectural and structural plans to 

P.D.J. P.D.J then designed the roof trusses using structural design software provided by MiTek 

and forwarded their design to MiTek to review and stamp the drawings with a seal of a 

professional engineer. After MiTek's review. PDJ manufactured the trusses in their facility and 

shipped them to the site on July 9-10. 2007. PDJ also provided standard bracing instructions to 

Abatare to follow during erection. 

Engineering Evaluation 

It is a standard industry practice to maintain structural stability of roof trusses by providing 

temporary bracings. i.e .• top and bottom chord lateral and diagonal bracings. and web diagonal 

bracings during erection until the entire structure has been completed. The responsibility to 

provide these bracings rests solely with the erector. Roof trusses are light structural members. 

highly susceptible to instability and lateral torsional buckling without adequate temporary 

bracings. Due to the lack of adequate lateral and diagonal bracings of top chords, bottom chords, 

and web members. the installed trusses were in a state of instability. ready to collapse either due 

to buckling or under any significant lateral and gravity loads. Further, standard industry practice 

requires that materials should not be placed on trusses during erection unless proper evaluation is 

done, see Attachment B. 

Details of the required bracings for trusses up to 60' in span are provided in .. Building 

Component Safety Information- Guide to Good Practice for Handling, Installing, Restraining, & 

Bracing of Metal Plate Connected Wood Trusses i.e .. BCSI -Bl. 2006 edition (see attachment 
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A). produced by Truss Plate Institute (TPI). For trusses over 60" in span. the industry requires 

that a professional engineer determine the type. size and location of temporary bracings. 

Structural analyses were performed to determine: 

I. Whether the roof trusses were designed properly for code prescribed loads. 

2. Whether the roof trusses would be overstressed if the top chords were braced at every 

panel point. 

3. Whether the roof truss would be overstressed under the load of three bundles of2x6s 

placed over its top chord in combination with other loads. 

The structural analysis of the roofs hip truss was performed using the commercially available 

software program STAAD.Pro 2007 to obtain the member forces. The following assumptions 

were used in the analysis. 

• The member properties of the hip truss were obtained from the MiTek drawing. 

• The truss was considered supported at one end on a hinge suppott and at the other end on 

a roller suppott. 

• ThTee bundles of 2x6s. each containing 20 12 · long pieces. were placed over the top 

chord of the truss. 

• There were 50 2x4x20" long pieces spread over the bottom chord of the truss. 

• The weight of the truss was 7 I 8 pounds. 

• As patt of the live load, minimum two employees weighing approximately 200 pounds 

each were considered to be working on the installed trusses. 

• The analysis was clone without load and strength reduction factors. 

• The analysis considered the recommended TCTLR minimums at each panel joints. 

Thus, the entire panel length was considered as a fully unbracecllength in both major 

axes. The effective unbracecllength for the analysis was considered to be 80% of the 

panel length. 

• Wind load was not considered in the analysis. 
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The analyses indicated the following: 

I. The roof trusses were properly designed to meet the code-prescribed loads. 

2. If the top chords were braced at every panel point. the compressive stress would have 

been within the permissible limits under its own dead load plus the weight of two 

employees. 

3. With the combination of the weight of three bundles of2x6s. two employees on a truss. 

and a number of 2x4s spread over the bottom chord. the top chord experienced a 

compressive force far greater than its allowable capacity as well as its ultimate strength. 

Thus. the top chord failed due to lateral torsional buckling. After the failure of the top 

chords, failure of other members was triggered. The result of the analyses is summarized 

in Table I. 

Post -incident examination revealed that the actual number of bracings provided to ensure the 

stability of the trusses was far less than is required by the industry practice, see Table 2. 
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TABLE 1 

SUMMARY OF MAXIMUM AXIAL FORCE IN TOP CHORD MEMBER 

Loading condition Maximum axial Ultimate axial capacity in Remarks 

compressive force compression* without 

without load factor strength reduction factor 

Dead load (DL) of the 804 pounds 2090 pounds O.K. 

truss 

DL of truss+ 1360 pounds 2090 pounds O.K. 

minimum two 

employees 

DL of truss+ 2167 pounds 2090 pounds Failure 

minimum two imminent 

employees + three 

bundles of 2x6 + 

loose 2x4 pieces 

" ,. 
• Based on an effective unbraced length of 7 -2 . 
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TABLE 2 

REQUIREMENTS OF TEMPORARY BRACING DURING TRUSS INSTALLATION AS 

PER INDUSTRY PRACTICE" 

Items No. of bracings required 

Top chord lateral bracing @ east I 0, each @ 4' -0" apmt maximum 

face of the truss 

Top chord lateral bracing @ west I 0, each @ 4' -0" apmt maximum 

face of the truss 

Top chord diagonal bracing @ east I 51 bracing covering five trusses and subsequent braces 

face and west face of the truss covering four trusses 

Bottom chord lateral bracing 10'-0" to 15'-0" apart maximum 

Bottom chord diagonal bracing 20' -0" apart maximum 

Web diagonal bracing I 0' -0" to 15' -0" apart (located at each of the bottom chord 

lateral bracings) and 20'0" apatt in a transverse direction 

Ground bracing 20 (to be located at each of the top chord lateral bracings) 

¥ Based on Attachment A. 
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Conclusions: 

I. The cause of the incident was the placement of three bundles of 2x6x 12 · long pieces over 

the top chord of the hip trusses shot1ly before the incident. The weight of the bundles in 

combination with the weight of the employees working on the trusses, and other 2x4s 

spread over the bottom chord of the truss caused the compressive stress of the top chord 

to exceed its ultimate capacity. The failure was caused by lateral torsional buckling of 

the top chord. 

2. The truss erector did not consult a professional engineer to design and determine the size 

and location of temporary bracings. as is required by the industry practice if the truss 

span exceeds 60 feet. The span of the failed trusses was 81 feet. 

3. The temporary bracings provided by the erector were considered inadequate as per the 

industry requirements, even for trusses having spans 60' or less. The inadequacy was 

observed in the temporary web and diagonal bracings of the trusses. 

4. Wind was not a causal factor. 
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Franklin 

BCSI-81 : Guide for Handling, Installing, Restraining & Bracing of Trusses 

TEMPORARY lNSTALI.ATlON RESTRAINT/BRACING 
REQUIREMENTS FOR THE VARIOUS PLANES 
OF A ROOF TRUSS 

0 Temporary lnstallatior Restraint Bracing must oe apolieo to 
All ol the loti1lwing p•anes olthe ;russes 10 ensure sta':ul.ty 

1) Top Chord Plane (ro~r plane) 
21 Wet: l;lember Plane (sloptng or vert car plane pcrperoic·J· 

Jar lo trusses) 
31 Bottem Cnord Plane ccet;:~g plane) 

0 WAAIIIIIG! IT IS CRIT,CAL TO It/STALL LATERftL RE
STRAII'IT AND DIAGO'IAL BRACING FOR THE TOP CHORD 
AND WEB Iii EMBER PLANE ll.iMEOI~TELY to prevert •Jut-ol
r.'<me bucklirg ol the truss. 

0 I J TOP CHORD TEMPORARY INSTALLATION RESTRAIIIT/ 
8RACJIIG rs tile most rnponan! step lo· the Corrrac!or. Truss 
top chords are susceptible to lateral bucklirg See BCSI-82 
for more inlorrr.ation 

G·,,._n: S.·Jt r:J .. :· 
5"'~ :. " 'i:.':: ;:~';\ 

& '""< ''' BCSI·Bl ', . 
.:a:>:: : ~t: ~,--:: t·J:·~; 

15 

:\TT.-\CII.\IE~- 1 ,\ 
(S IIF.F.T l OF Jl 

FIGURE 81 -23 

l • ~;~in:jrlwmlTop~ChOTdiTellJP1.111TYJ. l~al1R.I1.s.!tBinl~'@cingJ 
Truss Span Top Chord Temporary Lateral 

Restraint iTCTLRJ Spacing 

Up to 30 10' on-center maAJmum 

30' . 45 s· on-center maximum 

45'- 60 6' on-center m<!XImum 

( 60 - 80' . 4' on-ce~ter maximum 
-..., / 

•Cl\13..'f'.: Pt='fe>.stl01al E-~ i!' :e·l)l l "L•HH !o.,.•J.,.:t t':l1!' SO 

TABlE 8 -• -
& EXACT SPACIIIG BETWEEII TRUSSES SHOULD BE MAIII

TAII/EO AS THE LATERAl RESTRAIIIT AIIO OIAGOIIAl 
BRACIIlG IS IIISTAllEO to oVOid lha hazardous oractice 
of trytng to remove this material to adjust spacing. Tms act 
of ·adJUSting spacing can cause trusses to topple il the ·e
suaint and bracing ;s discon~ected at th1 wrong time. 

q;~c:;1 C•z9 : r~ 
8· !~: ~ tn· ?.:.c. .. 
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BCSI-81: Guide for Handling, Installing, Restraining & Bracing ol Trusses 
---------- .\ r i"ACII ,\l f:.'iT .·\ 

0 2 W.E8 MHrlllfR PlAIIE r~ .... r~:; 'eT.pc;s::r J cermJflen; 
La:e~a R<.o;r,: 1: GliO O•a-;r;n::. Br~or•J .:s stcv.r '" =,g.ro;s 
81 25 2.10 2ci 11 1; cr!a.lm ~~1-et ung ;ru;s;s frcr1 'ean•nl) 
r.r ccrrwc-ng los :II O·c.qw:. i3r.ll:·~g on Mb rnemoar,;, .:·
b:a ,-,,;o;; ,-, ~~O'o'ef cos; treJ 1' ll' rrea· bo~.om c~crd Ut
~.r.:l Re;;:ramt SrLctLid< 5t·eatrllng CJ'l oa Sl.•~'S!i1uleo fm JO!h 
u·e La:era! R~>Jallll Nld Otayona: B·ac.ng Su BCSI-82 .!1'0 
BCSI-83 fer J::IOOO'\ll inlcrmc:tion pe11ar nq co ' '•cb "'emn~r 
reslran Jlld blacrrg 

" lop: 1 l.c.'f!J.,!J 3l~::r·o ro t.eli ~.t'u: td ·.er '".: :u~·;r: :.,co U·::r.i.l :;~~:r1.o: 
:);; ' lldPOR!AIH !tOTE' Y. ";."! 'c· ;~<C ·; •ll Jl 'c-r ·r-o:o .ar.<J ~;o;!liV1 

f iGURE 6! -25 

t.S li EE'I .\O F J ) 

0 3 BOTTOM CHORD TEMPORAllY lATERAl RESTilAIIIT 
AND DIAGONAL BRACUIG tS ro;qJ.red to maieca•n cn-c~r
-e· s;Ht•ng t~r ·re oallcm r.ncro ~-d :o la:e·a-11 ·s1tten ;te 
grCLP o~ !iJss:; ;: ace Conr-uCJJ; -~<Hal R,;sntn! ano 1)1. 
agcr(l] 8racH•g or coo ol the bcncm cnorJ d=i~ure; a• -27 
3110 28) f~i; matena' cdn oe roo·o1e1 alte· llle ~~~~·anent 
ce;l ng O•<pnragrn •s 111 p·Jce or rtma n to hecc·ne pan or the 
Permar~t B.tldin'J Stab•'rl'J Srac-119 sysrew 

3J":~r.J 
('~t;i 

' ' IMPORTAIH IIOTE: lns!all Oollom 
chora rerrpnra""J Lateral Restra•rt tn 
rows no more than 15 on center ln
sta I botlom cnora permanenl Lateral 
~str a•nt l t tile locat•ons reqmrr.a o; 
the TOO ar.o Constrccoon Oocu
n•ents Tte nld'(mLm on-ceruer spac-
1119 of permanent Latecal Resua rt .:; 
10 nut can 11a .ess if requued by It~ 
roo ana o· Bu~dtn9 Oes1gnet 

0 Connect er.d Qf res!rain co .,rd ,•,al. 
>\ad Cta~;onJI Braong at e<lCh ar.d and 
c~ery 10 rru~ spates (20' ma-wnJn) 

·~-·3 r:Z\. 'i!rr'! i.):U"j 
..u ;jt'::·n c~:·1 _ -:-'6·~ ~GS:'I.i:' $1lmt ' i!CH'd 1.-:d At b ~emorrs 

n&t shown lot elarity 

0 Long spans. n<a,•tlQads or 11uss spac
ngs f}leater !Par ? on Ct;~•t.:~ often 
requre cto~· spacw~ c; Lateral Ra
suauu l nd CiaGCP31 BraClllq Consun 
!he Buldng Ces~r;r N BCSI-810. 

FIGURE 81-16 

0 Webs that require Continuous 
l ateral Restraint (CLR) must 
also be Diagonally Braced for 
rigidity. lnstalfing I he ClR and 
Oiagonal 8racing as lhe truss
es are inslalled uves time. 

llole: Web memoe~s t1t2: 
r<~QJ re ntDic aran one mw u 1 

CLR snall lrave ii'e CLRs anc 
:Jta;son! l 3rJr.ing nstatad JS 
Lr" tr.rss~:; are ir'Gt<l oo 

--
FIGURE 81-28 ·------.__, 
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CONSTRUCTION LOADING 
XJ"T .-\CH.\I E~T 13 

(SII J·:Cr 1 O F 2) 

The term ·constuct'on <oaair.g' is typrcally used to cescnoe ·oacs 
from wofl(ers and ou,lding mater..als on an unfimsheo structure: 
fer example \\hen builders tem~ararity stzck bunotes ell ozner 
shdlthmg or gypsum board on onstall~d trusses during the con
wuc!ion PfOCess 

0 Make sure that the uus~ assenwftrs propcr:y r~strained ar.c 
oracetj Jccordirq to the gcidel·nes .n BCSI-81 and BCSJ-82 

0 Con~trucucn lo3ds s~a ll l:e piJted orly on lull}' 1eswamec 
ard braced wuctures. 

& 1'/ARIIIIW! Trusses oy tilemseft&s are ver1 unstable and nave 
NO CAPACITY to caH/ \Qad until the:~ are prcperly restrained 
ar.d bf:lced. Pfacir.q cads 0!1 trusses that have M! oeen prop
erty restrained and b!acetJ is nmrdous and prohrbrted Prop
er~/ damage. persooaJ in1ury ardior death <JJe oossiote 1i \llrs 
·:ramtng rs not necced 

G2! Use extrerra .:aJJ!ion when plac ng constrLC"<0.1 :oao:; lrld cnly 
stack reasonable amount; of material:; (See Tal:Je S+ 1 ). 

& WARIWIG! StacJong excesswe amounts of construCtiOn ma
terials on ~r or root trusses is an unsafe practice. 

E Trusses that na1e been o•,er-suessed due 10 e.xc:ssr•1e con
wucuon loaomq wlll LSuarly ;how e:t.cessrve ;a~grnq (deflec
tion) ano at least a portion of tlii:> deftecuon wll remain even 
afl:r th~ load Ms been remo1-.;d. In mere severe casas. exces
si•le cons;r~clion load:r.g wRt cacse b10ken webs and.o•)r wore 
members or ·11eo or cnord memtn:1s U,at have PLif':d owa1 
from l/1e liuss pfa\es. J 

CONSTRUCTION LOADING ~ AtlD ~ i' 
<S> l1.0.!:I.1 statk matenafs en u1oraced trusses. 

0 !i1 slack a reasonable amount of material that ·.or. tr rot l)ver· 
load tile trusses. 

FIGURE 84 -1 
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11-r:; t~ofe rs based on 
ll usse; oesigned ·' ito 
a live !cad of ~0 psi or 
yreater 

2 Stack na;ghts assume 
short-tem1 duration l)f 
loatl Install stacks ot 
mate~als as quickiy 
as poss.ble 

llote: Heavy rooting Ole such as clay or stone slate r:> ol!en ·&y· 
me ked· on !he roof for ~ peuod or um.~ to 3fiow the roofJcei'ing as· 
semtl.y lime to •settle • belt¥e the fll(shed certrY,J rs nstalled. L mit 
stack ne·ghts to tt.ose prOVtOOil in Tatle Bd-1 aoo slackulg periods 
to approximately one •.wek. unless anem.llive mformabCil rs provrd· 
etl by tile Buikf.ng Das~gner. Truss Oe;.igr.er or T1U$S l.lari uf~cturer 

lm1!1 exceeo st1ck heighfs hsted m Table 84·1 unless afteJ· 
nati·1e 10lormation ts om•.tded oy the Building Designer Truss 
Des;gner or Truss l.la011facturer. 

FIGURE 84-2 

<S> D..QJIT a .. o·,·; t~e s:ack lo te<n 
aga,1St waf:s 

<S> llilli1 me~ mllenals in COllr.en
tratcr5 areas so f ~<.t ttey over!O<d 
a sir.g'e or smal group of tmsse; 

Prc~rt,- iaS!i11l .mo ora~ 
U!J!S!i !e~Qel i!C.~ng ·:M 
S11.C11."i1 m:iH r>a!S Oi1 7 e.'YI 

fiGURE B~ -3 
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BCSI-84: Construction loading .·\ fT.-\ C H1\ I EY f 11 
(S IIF.ET 2 Of 2) 

2 Q.Q .. ~l P(HCI't~ ..... u ·~ ~ ~ ~·· I ~ • • ... ,, • t:! I . '.d 

·p; II , ... pUll" ~ ... )1 o~on~~ r • ·~ . .., '!' •·' i t; )'iH t!l' .:!r .t:L.h!) 

I 
-L. 

FIGURE 84-~ 

<S> Q.QIIT overstack mater,als m1dway between suppc•cs Never 
e~cecd slac~ hc1ghts per Table 84-1. page 53 unless alterna
~ve nlormat,on is provided by the Bu,ld1ng Designer Truss 
Oestgnet or Truss Manufacturer 

FIGURE 84·5 

0 QQ dlstnbute loads over as 
many trusses as poss1bte. 
Pos1t1on stacks ol materials 
II at wan me longest dim en · 
s1cn ~erpcnd1cutar to the 
trusses as snown 

FIGURE 84·6 

<S> QQJLI crop loads cf a1y matena:. on trvsses Trus.; cama&e 
from t~; .rrpact .s ooss1b1e e1•en it tne \'.elgh: oltne matenal 
is sma1 1. 

FIGURE 84-7 
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:!'1 l!.Q el.• .tll'i'•-·.· o o>.t~· · 
Sloll•ailr.'1 ,r OllSSICIE 

<S> D.IDJ1 s;atl<. materi<Js a; locallOOs that .,,u ptc~Juce instab;~1'J 
such as en can t~evers cr near vuss-ro-q rde· ccnnec~ons. 

FIGURE 84-8 

. 
FIGURE 84-9 

& 1'/AAIIIIIG! ExCESSI'IC CCOSIIUCIIOO load; on llcor or roof 
trusses IS an unsafe pract ce ana shaU be avo1ded l'roporr; 
damage. sen1>us personal illJUr; and cr de2tll are posstl>'e f 
tll~se recommen~tions are nol to lowed 

<S> ru!lU pi'e cu!-oH life anil·or otne: constructio~ waste on truss 
roofs 


