


SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural * Civi1En0in«sr* 

•"■■"LzaMHORLD TRADG C&MTBP | T,TLE C.ONSTROCT ION JOiHT O&TAtL 

REVISIONS 

^ I-3-C9 

/2-3-G3 

Slot holmS 

(parallel to beam' 

Seat 
‘3 cam (see o>art 

tie. V. sec plan 

- frov/cle 'Z&gsfat ho<es 
thru T/B' //anacs 
(1 to beam). Tt'o/rfen 

construction 

shown on 

Concre 
strip a 
joini i 
plan 

-Sectt connection 
(Sec /2%/>K/-20 * 

Column 

r 
c>-. ka;. 

Q.\! Sec tion Q-Q 

FOP SEAMS Wir~ r LANG LBS LARGER THAN 1C 
(ror beam p/anges /ess than /ot See /£-J*3-4l 

No fcSi 

; previoe uasnerS Cscpare cr 
round✓ *ltr ry*5c KSi /or o 1! bolts 

_ over S. Of holes____^ 

2. A'here scot infen/ercs th 
baso/r> /£s, these /£* may be | 

c i/sr?/n ate d. ' 

IZ -JK3-3 



Lfirir.-taEv'^y 

tLUNG, JHEL t E ; X HR ISTIANSEN, ROBERTS ON_Structure & Civil Eminwri 

TtiEZEORLD TRADE CENTER] CONSTRUCTION JOINT DETAIL /2-3-G>6 

-Held after 
pouring ConC- 

: t&consi-j+y '4 v L 
— - CIS Shown On 

pian 

^—Beam (seeplan) 

Seat Column 

-Bnection bolts between 
angle and beano to be 
removed right after mqjor . 
slab has been poured and cored. 

f&ea. S/dis 

Bolts between beam , 
and seat not necpjired 

Seared Connz.c.-foon 
(f-sce i2-JKl-2>~) 

s 

DRAWN 

sc. 

vat: oa/ 3 e c i i o n O- CL 

OR OcAMS WJTn FLANGES Lc-SS THAN .'O' 
(For beam flanges greater than /£>" Sec 12-JK3~$D 

A/a re : 
/ in/bene Seat /r? her feres rv/tA 

bosom /t*, these /2s may be 

ef/mtn o te cf. 





Connection to 
t fJJT* Ttl-l- MYtf/, 

react/on as shown 
-on plans, Cscat 
L shall not ho 



£kv,Sec plan- 
tighten 
conctet 

-ytoss* 

pits fA -490 friction tW^ 
¥ capacity ~ £ 
p/te afterpouring . 
s> the Strip af odhsir. 
/n on plane - r-y- 

t'dear f E/e v. see plan £Elev. 5 

/G>hFor) 
<2i vP 
(see plan). 

Ls only 

"La G> *4 , 
CSec note on 
Sect, 3-3sfcJX&'G) 

~il‘5Tifpsner ft 

K / A*i$ 
K\ mm, 

Shim as ceqsjineaio 
insure beam bearing 
on -temporary finder. 

A WS 
...min. 

'stiffener ,£■ 

L'7*4*5g- 

A ws\j^ . mtny V 

Temporary pirckr 
v 3G tflGO C/y-42) 

Girder to he removed 
Often tightening of s 
bolt ‘Z* See SZ-JX3Sf?r lo) 
for octal l of beam >■—y 
to column Connection / 
at both ends, 

S?:* 

\;a 
«*> 

'L-4*4*% 

- 7*4 for beam 
between 
Cols. P29-4 / 
4K3/-U J 

Ail stiff frier As and . 
vertical Ls occur only 
act locations as pndwn 
on plan (with circles) 

\ 

/lores 
1, AH welds to be £70 xx 

2. All stiffener ft*s / verrlca. 
to have Fy -SG> MS/ . 



yo/+tr &£T*n~ 

Jdev. see plo 

Temporary girckr 
s&vftGo y 
See 

2-%>V Ji5- bolts _ 
(A-zi5 Friction lypz. 

~£krmafitni girder 
^SvFnoi shown 

'dipargie 

j 
-ai 

DAT? /2-3-Ge 

ir *-j» \ V ^.7 

F:±jp 
Bear 

AwS 
rr)in. 

lit! 4 4 
<0 

4- +■';: + 4 «> 

U + ! 4 4 

11 -H 
— 

'&*- *42'7 j ,... j LI „ 
{to be removed wr* 3* .5%. 3 
rem/a. girder above) 

^ 

ELEVATION 

3to VF 

By Sr/fferer £ 

3 e o it on a-ct 

,,f2’JK3-& 



Mir -v- - ._r -. 
r < •'■ * - *w»W-v* -in 

*&**&'" 

'"A-Girdsr JJA 
“TSfce IZ-JKZ-loI/ fcCO 

2r& slol£dss 

a$oched -h 36i 

Sr-M. 
.fWTTT 



REVISIONS 

VJi 

tr. cr v;_fjr s 
|#K-jti w •'•'emT*<l 

f'.' * »itfi0i*M+ *. e. 

n*i~-M •"im+WT- * i»/i 

- /.-X TpSkfr, 
fhruJXt 

Uo&—> \ 

Shim as required \ 
-to insure, Seam 
tearing on girder. 

/boride fit 11 ft 
cts recpjirea ~ 

ii/ii 

rsi 
4 
1 

a 

Hemp, girder 36vF;6D~\ 
Cful:4gj to be J 
removed after . / I 

'Eisee plan 

Ls " G*S -bojied, 
or. welded to cal• 
at Contractors 
option —— 

wocre at raters occurs 
qnYon&side qfi Coh 

Sorts, on this S'dc 
only-, |--— 

'241F 
t5td connection 
tocolumn at 
~eacA end.) 

jM tlfa9 tor beam btwn. 

“ Cols. K29-4 fA3J'ii) 

Column 

E LEVATJO 

JVn 
sg 

0) v>V- 

+ +• 

+ 4- 

4 4 

4- 4 

+ +■ 

4* 4 

Column 

Mainrqin clearance 
ea.side,t before, any, 
concreting work. Flit concreting work. F7 
l&sjxzce required , 
(ft thickness to be 
field measured') 

%i *F Noi 
shown 

max 

.Temp, girders 

,5 e or ion Q-Cl 

motes* 
}. AH welds to be E70XX. 

DRAWN 

5-r-M* 
NCVlCWEO 

E4 !2-jk$-;o 



TL. 743-69 

(See plan> 

&eam 

* 

Girckr—1 

--Connection detail see 
12 -JKl-32 > except that 
bolts are not required 

NOTES: 
1. Weld 'd "to be carried out after 

pouring concrete to The const riser/on 
Joint. 

a-JKb-ll 



• •• •••.. '* • . fifty.'-. :■ 
..- ‘ • MiiirTiiirii i mrr ~ ^ 

■-- --- ———„ Tl, | ,„ -|i, in ■! t ~rm' i- •“ •* • * •*- ‘.".y ft’ • -» ■ - Jt ui i— —-■v > - ^ •**#« . 

zGznyern 
(sesphfQjL^__ 

-&>EAM 

SIZE £L£V. SIZE ELEV. U 

Z4tPU0 309*r KoVFia 309^1^2^ 

36VF13S SC&’-r] Ue*FV 3<&r 
36W/35 I 309'r !6vf3<o 309'/' 

Z4VF&6 C39'Sm\ /-9% 32>*P14t 

\33*fJ4t 1 269toS\ 24W=U | tW 

J4m 239*3/ U2>63 
30W=H21 £&!&* 1663/ I 269'S 

33^240] 236^" 30Yf/06\ 2W3- 

k: 0 ft a 

_m HEESI VG 

wm 0 ft. SB32Z! fO 

>L*7€\ ft4' 
[■ail 

<5 

IZ-JK5-1Z 



,-ftEUE; CHRISTtANSf N> • ROBERTSON Structural & Civil Ingintm 

CONSTRUCTION JOINT DETAILS 

I'JiJffener ft 

Ji as shown on plan- 

- rv /Ms 
y\TTM7- 

Girder 

’E/ev■ 
CSte/olan') 

AH cMcr 



_ IXWnWMHWPAC 

Art ' „ isfMSfol/f' 

Section Thro Escalator- Pit 

FEY PLAN SHOWING 
LOCAT/ON OF ESCALATOR-PiT 
AT PATH FLATFORMS (£/250) 

E| ■»***. (£ V, ' • . ■ 
. * <->w 

&&***&-1*4. 
MK'MK-J’luB itrf iiP' *-?/'** < 

F~uturcr 
esco/atfor- 

^ £ scato for supporting 
/ -beam /G & 2G (/y*3G) 
/ G'- G" /ong - total //pcs 
/ ... one. reyu/rect ^ 

a. 250-0" « / _i 



vmiMi&az&sama 
SKILLING, HE LIE, CHRISTIANSEN, ROBERTSON StructuralM? CivilEngin#«r« 

™^-TSEI}itaRJ& CSNTSR \ "^ UTILITY SUPPORTS ALONG EAST PERIMETER WALL 7237-68 

proy/de sfipfener &s 
3^z to Odoms , 
of £/. 310 O Goch Side) 

N f\ 

y K 7. 
1\ /i . . 
1 \ / +^—J2oocIu/ts, 
1 \/ 1 
1 X 1 

1 ’ \ 1 
I /' \ 1 
j- \\£'J‘ ^ 

Wcrfer pipe,, p---*■ 

$ew<sr 
pipe 

\ -A-N 

t r 

2-5-i £■7"' &<&zZ2U 

4i 

3<2>' Perimeter 
Wall 

(by others') 

Cap sere 
Coy other 

-Z-bL> G.7 

:w 
ns) 

1"5-toB. of Cs. 

5 e c fi o n b- b 
r -2* ~ /' n~y. 

7-0" 

■5 e c rion Q-Q 
Ck." = /'-o'.? 

/VO TESz 
/. AS: £~se. ro be A-lCo. 

2. -?ee c.<ctc /or eS&vor/on a, 
nec’rr.s. 



REVISIONS 

ROBERTSON Structural & Civil Engiitaars 
PROJECT 

|'Tm'* UTILITYSUPPORTS ALONG EAST fBRlMETERlWiLL | "78=77388 

DCtlONtC 

DRAWN 

»" “T • 

' O O1 / 
REVIEWED 



SKILLING. HEUE. CHRISTIANSEN. ROBERTSON Structural & Civil Engineer* . '_ 

TyTX* UTILITY SUPPORTS ALONG EAST P£RlM£TBP. WALL ^zTTxrr to. ~17~ 66 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural 4 Civil Enginaurs 

lrCAOB CBNTCR TITLE 
UTILITY SUPPORTS ALONG BAST PBRJM57BR WALL tz-n-cz DATE 



r 

:C-JK5-54 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural ft Civil Engineers_ 

project iVQP,LD TFkAOE CENTER I TrrLC UTILITY SUPPORTS ALONG EAST PERIMETER WJiHJ I DAre 12-I7-&6 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

roject7W£ WOnUO TfZADZ CENTER I rrn~*UTILITY SUPPORTS ALONG EAST PERIMETER iV4LL I DATE 12-17-66 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Engineer*_ 

project TH^ wyguj TfsAD£ CEAJTEJZ ISM-fTY SUPPORTS ALOAJG £4ST P£*/A/£7£/Z M4LL I DATE Z2-/7-6& 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginaars 

project^^. WGXLD TPADE CENTER TXX^OT/Ur/ 5UPPOP75ALOP6> EASE PEP/A7EPEP WALL DATE 12-Z7-C>& 

E/, 300 - -A 

2"\ 

i J /> 
' 3ra c/n$ S/rn. 7o 
Det2 on /2-J/e3~52 

l-_I_Ji 2-5£s 0.7 

/ q* 1 E/. 239-9 

Eap p/anje oE 
/42P34 

E/// P 
S'z*2x O-S'z ' 

i A bo/7s 

Jj£ TA/L — /3 

72-J/C3-S3 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Engin««rs 

PROJECT 
TP£ WOPLD~7y?ADE~CE/VT£P\ Tm*t/r/L/r/ SUPPORT ALOWO EAST SLUPP/ WALL I °ATE H-I7-C6 



J SKILLING, HELLE, CHRISTIANSEN ROBERTSON Structural * Civil Enginaar* 

1 wo*Lo~rmo£ iC£/*r£R: taiMSESSMKII 
MVWONfl 

9-/6-6 9 

Xl'CNCO 

Op**wN 

S.C 
*CVIfWED 

R.T. 4 E-L 

•—- gj/pdep? ro COLOMA/ FIAA/&E *- 

Connection 
r> ^ -Ao : J aj~ d 

3o/-/s , Pfates On-') J Weft/ fin.) 
l-zc 
Type. A* ‘U 3 ' */ B 1 

*/ PemarK 

No. TyPe 
Tofof A/a 

Of Softs 
D/amf/h) 

Tofa/ A'o. 
of Softs 

DtQm.f/n) t/ £z 

/ Ci-/*') 3 /'a 73 o ca B B ■ 
? (£-/*) 3 f'e f£> mm Q 7<? B 
3 (I-A) a f'a 74 f'a Q 
4 (I-A) 7 / 74 /'a □ ■ B 
£ Cl-A) a mi 72 m 'Z* sa *<5 

& (I-A) 7 / /2 m 
7 Cl-A) G / 72 m f2 5<S 
/ 

3 Cl-A) & / 70 / 7/« £ 

9 a-a) 8 Te 20 /'& I*" n ■ % 
\ 

- — 

. 

1 . 
"H 

■ — 

mm 

\ 

j 

■ B: 
B! 

X 

/V<£> 7* <2 s ' 
/. S&& /2-J/C4-4 for~ <zxp/ar7<27*/os7 of sc/?e crcs/e. 

/Z-Z/fP-Z 





*• - . - V. *u 

v 
- - •-. >-■ 

rj£?A22>}-BGSm 

U
S

tt
a
/ 
r
f

a*
,*
 

' 
*
*

■+
»
*
 

f
 

3
*

0
9

4
 

r 
x£

A
/m
 

1 

™
i>

s r
*
fV

. 



S<?o/ <*/ 
72>*rdr do/t/s?7S7S &G&/77 £e/c*// 

\j 

v t: £ 
£%/. &/ 
Tz>/? &P 
Sent 

4 C 

d-s G <z>H" 
,E2S5 /-'0* r 

<$’2. d <s* 32SJSlf o-'3~ r 

&’3 H S' 329-3%' 0-3* /V 

3-4 G4 5's 329-3%' 0-9" /'* 

3-S Q sV 329-3%' 0-9" i't 

3-G Q4 5" 324-r O'-9" /'** 

<3-7 G4 5" 322-6'z 0-9* /V 

3-8 G4 5" 3/8^7" 0-9* 1*2 

&-9 <34 5' 3/7-2't 0-9* /V 

340 G4 5* 3/3'4" 0-9* /'2~ 
34/ G4 5" 3//'-S'i o'-sr rt* 

* 3-/2 G4 sV 328-2'i &-9m /V 

^ TZemovc existing seat -Prom Tower 
co/umn and Pie id we/d new seat 
OS Shown on /2-JK4-7 

OftAWM 

x/ /4<sfo/775 

Sedrrj &??*dsY 

/ She /Z-/A4t- <£ /hr 
crAc/?/&s7*y//bn &Ps<z/> edcs /e. 

/0-/4-&9 

/Q-23/G9 

4- 7-72 

Rcncwn 



■ • ■ V' 

Vi-.* V\ 
j«k4fc.*aa»i.^ 

"eirtP-ww '*c-r* __ VMNMMOTHBHWWVWWMVPMnHMWSinvmHVMWMWK^ «•«*« Ufl 

/< 7awnyr~:Xo/. 
r/tFirrie 

f-/'zm 
O'-7* For- co/s. 20/, 

26% 30/£369 

-£x/er-/o/- 793 ce 

oF 7b*ser co/s^ 
^ O 

Top oF sea/e/nr. 
See schec/v/t'try ~ 

So/e * t-F*£ 
os revet _^ 

2-sj£ 7e//on pJ</s 
3SSe</ /£ 

£x/s//n$ s£of' 
(7ype <5/ 'G-t‘or '//’) 

*-s&~ s/7/F 

~~£/er. o/ beam/See p/*s?)- 
Where beam s/opes, 
£/au. a / poinh r a/~ s,a/ a/at, 

os shown on p/on Seg sche</0/&-^ 
as //?e A/.P. \ 

—<(f// 7o bear 

A<r~/CP_K  

5b//£s 

For r/pe‘0~t' 5* 
*2~ _ 

J“so/e /t 

Seam 
See p/an- 

/O* 
7" ' For rypc'G-r 

3 Ur a 

^~3S Set/ £ 

£a/$7‘-//?2 see/ 
ss* /o'# * /s t 

S" r£ (For rape's-/') V/P* & Or <5-/ 

p-For- ba/ance &/ 

! Sec//o/? sec 
l Scc//on a~Q 

-7ohas r 

t2-JK4-G> 





REVISIONS 

0ft AWN 

/). franco/ 

NCVICWEO 





mmmtsoH Sfructur 

SEAM 

ELEVAT/ON 

r 
/2-JK4- /O 



: ibj&IisviLitSa 
:zi&jLmsEi3s;-. ■ i*5»S3EIBK3 383 'tSEMinaK'-TSPISi 5' 

TIAJN5EN, ROBERTS 

fc rmmaBB^mwrzxaiMX 
REVISIONS 

EL 330-/ 

t 30^99' 
(td-be erected 
at a /oter date) 

.4-%*bolts 
(Seaside) 

/$ /3m«I"*/'-/*- 
(A-3Q) 

\v\ 
\v\ 
\v 

'fyp other 
s/de of rr 

\\V- 

Add temporary 
diagonal strut to be 
removed after erection 
o f 30 fif 99 along 
W9928. SO at a later 
date 

£.L. 

>V& 

YS& 
\V\* 

Shim os reqd^ 
bfy/ /2nrj 
flanges of/4rr 

Notes: 
1 All welds to 
2. All bolts to , 

friction typ> 



REVISIONS 

- .* jwM ^ —. 

SKILLING, H6L1 

r.;•'.■•• :< -,. „y ?!; ''• ••'.V-,.'*'••• ■ ' • - ' ' .. . 

-JaL s . --- '2>Si«ii*y L . 

<G 
*0 

S 

/V4306. OS 
-- 

3^ 

75*vtss- <cp/ ASS/4 V/? 
-tV.& I _^=Lr^^==r==z^ /V43QG>. 

■'Z7^r:, 

<y«l 
i> / / 
« / 

P/LA A/ 
d¥~ 

//, 
// 

m 

ZZ/i^ 

7oaz<lp pa/. ZO/s4 

■J PZaons 

R.T. 4 e.L 

/I/4SS3. // 
A/.P^ 

1 

1 J ^ 

5i c 
Ch 
Chi 

A/cr/e/ Sf’c/'/0s7Z /Z-JZ4-/& 

/ZSX4--/S 



SKILLING, HELLE,CHRISTIANSEN, ROBERTSON Structural 4 Civil Engintfur 
Ttruc 

CO//AAEer/0/V- 0£TA/L/?ClK C&LOMM 



! flBsrasssacn sraa cvt. i -uT.5'-taS&Z&Br. saw#SS£ sasrsc/,•"• 

ISTIANSEN, ROBfUTSON 

v:f>/^y/^g| /Q-23-69 

JStgfiR 

3G nr/GO 

Ef 330-e* 

_fit -./ tjUlhciltEC: 
(A-325 Ar/c tiorf type) 

1 / vE—-SscL/fiSee Oct. -/ be/otv 

E Cocr/ed te/f/on TFE 
pods on base 4* 

3£st/M/e i_„ 
(boT/y S /des) h * 

. cA-¥-s 

•t* H '/ 
'bearing i£s J 

-z* ^ 
^ /=>/ A=> \ 

Q 6eor(ty.yl< 

\ / 4-A behind 

\4/o~«r 

feT^ 

9*4 S 

_3± 

%#-€■ 

+ ;/f , . Y&e/omotkp CE/ev. 
* skM ^ryp) 

^ , * 1 
£ g -2-L 4«3'2«*8 * ES'z 

— * T| f /&See Oet-L be/or/ 

4444vr H 
~ yg: ftg*x^E>1m<*H. r. bo/ts 
iCpf (A-325 fr/ct/on type) 

J2*4-A 

> 24- hE&4 
(jE/e k see P/an) 

fi/6 Sit-& a-£ / ■ 4 JJ£ r*— 
/- be good 

1r 

Sect/on a.-a 
to* to* 

AY/S 
M/n. 

Co/ —_ 

&-A 

'-4-C 

E/e vo f ion 

cyl^tlV4 
4-3foco/}kr 

A fi*_Ik 
CL L_ Lie- 

_/C/? 
K \ 4~3 -fo co/ 

*Lubri/ef podo 7b hove a 

beon/ng eopcitg of' 3000/x 

/C.P 
ft/e /d we id top fL) 

7'-Top 4 

4-3 

f 
'4-3 

An s 
CEte/c • .etc 
Tcp P) 

Secf/on b-b 
r 
-c,// -/ 

-/’ ; 3ot. £ 

I2-JK4-I7 





REVISIONS 

DKSI0NKO 

JA. 
REVIKWED 

E.L. 



SKILLING; HELLE, CHRIST!ANSE#, ROBERTSON Structural fc Civil Enginaars 

■~S££7^£77 '/}-/! ^/£\S&Y/Q/7 

Creams framec/ /o yve£> 
r?af s/?o*vsi) 

>* /tfe £<3p0O'C/7y' Tef/os? ^crt/s 
7& /p&i/c ^OOO^ss 



E. /‘2-JX4- 20 



maJBCT77/£~tB3KL£> 

1* /0-23-69 

Tower’ CaA 2013' 

/^x/’er'/os' force. —p .*J 

of 7rb*/C/' <zoA 

£/cv. of 6eam . 
^ee v 

!► 

2-ims#/&/ex 

So/e f (6e vetted) 
'2-^2 Tef/on pads* 

3g &ed /£ 





SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil £ngtnaars 
mtojccr 

Tmf WQSLinZjBADE CEA/T£X 

£x/s/. beam 
SopporZ 

*vo// Surface 

Fro/-?/ y/efr . 5/c/e F/ew P/or? 
(/oor/nf /ofrarc/ */a//) 

B£AM 5UPPO/?r £>£V/Ar/OA/5 

/ For beam Support//2n/S3) See Ft//A Owy F-J-6. 

2- Oev/aZ/ons sAotun are pos?F/ve y 
r?eyaZ/ve c/ev/a f/or?s ore /r? oppos/Ze 
at/re C Z/or> . 

3. Oe v/aZ/ans ore scAe c/o/eo/ or? c/v/ys. 
/2-JKS- 2 ?-3. 

NOTE 5 

/ Seam supporZ a/a/a so/? e c/o/e a/ or? c/toys- 
/2-JKS-2 4 /2-JK5-3 are Parer? From survey moc/e 
by FOt/y/i Comp/e Ze o' or? 2-S~ 69. £/eraZ/or?s 
or?o' co arc// r? a /es ore y/ver? /o cen/er oF exposed 

F/ar?ye oZ m/W-be/ybZ. 
2. F// sZrocZoro/ s/ee/ Zo be Fy 36 . 
3- W&/c//ny e/e c/roo/es Fo be £ 70 xx . 
4- SA/pp/r?y Qr?c/ erec//or? bo//s /o be sa~/ bor 

an F/n/sAe c/ macA/ne bo/Zs. /Prov/cte /tor sfo//ec/ 
A?o/es /r? beams one//or c/e Fa// ma/er/a/ /o 
o//a*u a Zo/erance oF beam support /oca //or? oF P /z" . 

S. Co/ a fray con ere /e as r?ecessory Zo /r? sure 
worFman/Zbe /ns/a//o//or> oF c omec b'ons ar?c/ 
yrooZ space between connec //or? /£ / wo// 

hsj/A FmbeCO. ^ 
C/ncA? Anchors ~shofrn on c/e/a// F sba// be F c?o/ts 
Aun/Zs /Area c/ec/ F/ny wea/ye C/Ach Ar? c Aprs {type 2) 
fr/Z/7 /£V bo/Zs as manuFacZorecZ by /VaZ/or?a/ 
/ eoc/ Company 
SAoo/cZ re/r?Forc/r?y bars be encoun/erea' u/Aer? 
c/r////r?s por c/ncA? OncAors, /r?oue p/a/e S> by 

• r?oZ mare /Aar? 2" Zo m/ss bars - 
where beam /s not a/ a r/yr?/ ary/e Fo p/a/e &. 
bene/ oo/s Zan c//r?y /eys c?F any/es A Zo //e 
p/oZ Qyo/nsZ p/o/e £ . 

/Z ~JKS-~/ 



REVISIONS 

3-3/-69 

4-/S-69 

5-29-69 

<lg!E$«4Z 

^■H. 

FIELD COA/NECr/OAl DATA 

srze/ Seam Oefa// Wafer/o/ 

P/on\ 5/ze | E/e 7. | Coora/. | Anj/e A \/23 mRmmmz 

HESEESEEIB 

262-9'X//4868* 

/3*rS€\Z6Z:r \//436Z* ... 

1262-1“ W4367* 

/Z48ZO* 

262-9^/148/$* 

2+&/60 262’- 9* \/V+809* 

30x261 262'-9'\W939S:oo\2JL S*3«%*2‘<>\20*fk 

sms 

mm 

SKS/ 3/*261 262’-r 1/9867.50 

/6W40 j 288-r 1/986333 
2/*S6 \ 289- 7*2 
;/*>»<»/ i *3 OQ/ 

j W9855.67\ 
1 A / v—> > A S\ ' 

r r 

/6S3/ 289-6* 

/432Z 289-5" 

33&K2 288-6“ 

33N/S2 I 2&&’-&' NS//7.SO 

33&/S2 2SS-&' \NSOS7.SO 

33*2401 "ZSS'<Z~ 

77# \ lean 

SEAM SUPPORT DATA 

Coofa/shafes 

A/a 

67.85 

9794S7 

9793.97 

✓9671978484 

15.85X9783.73 

9731.54 

260 93X006. 

0.03 

9866EO\ 26/./Z 10.06X0 

0.20 

O . 

006 9370.6$ 26/. /O 

9974+8 288.06 

5ZO/73\ll60.0£ 238.50 

5ZO/.27\1152.70 788.52 

5200+1X9940.33 1288+6 

5/99.3/ \?900.+7 287.38 

5/97.15 {9870.10 

S/A/ \5/94.0/19840.62 

S/S \5/8$8+\9840.52 237.84 \O.44\-O06 

984032 1287.86 j-OJ2 0.06 

1840.74 

1340.77X287.36 

1840.77 288.12 0./6\0.0+ 

5//68019840.78 288.08 VO./2 

5089.6319840.47 287.49 \0.04\ O 

5085.63j9840.401288. /O 

9840.6+1287.96 \0./4 VO./O 

983237 -030 O 

/ * — 3/of 13 per /2-JKS-G 
2. See nofes on //, Jr£- / 

3* See z/efa/Zs on /2S/ZS- + //. 
/2-jfrs- Z 



REVISIONS 

5-29-C9 
/T3-G9 

12-n-&9 

Wf 

1 
|C\ 

DtSIOMCO 

J.H- 

CoOrc/. An$/e A 

HSOZZSO See /2-JM5-/0 

7/6023.60 See 72-JT6-/0 

PA/YA 

S£AA4 SUPPOPT OAT A £/£lD CONNECT/ON DATA 

Co/7/i 5Tee/ Seam_Deta/V Wafer/a/ PNYA Coorc/zna/es Cen/er 
Det P/an\ S/ze E/ey. CoOrc/. Anj/e A PsW^C We/c/dD*m.£ Desz'j. Worth Wes/ £/e/. \T//t\/ean\Tr/st 

0.06 \0./6 6/ \5J-76\ 33W//6 

33W//3 

Coorc/zna 7es 

North Wes/ 

SOZA 9/ 9333.4/ 

50ZSM 9032.5/ 

0./3\ O 

977/72 \233.37 

976S.3Z 

976/36 

9764.29 

4693/7 

4694.36 

46683S 

4664.24 

464/2/ 

46325/ 

46/2.2/ 

460349 

4632.28 

466308 

4664.03 

9746.// 233.32 

9743.9/ 233.24 

9736.96 283.29 

9734.74 zess^ 

97/7.30 \237.66 

97/6.93 287.36 

9707.30 233.43 0.76 0.04 

Y706J6\^SS.S2 ’ O.Z4\0.06 

9702.66 

970/46 

0.04 

a 04 

•WllwtO 

- 1 

A * —Slot b per /2-JKS-G 

2. See no/es or? zzntS-/ 

3- See Se/o/Zs or? 72-Jr'£-4 Zhrc/ //. 





SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural E Civil Enginors 

WALL-D£TAfC 3-/9-G9 

A/oSes.' 
/. See noses <on /2~J/rS-/ 
2. IS ere c S/on c/earance /s a//owed he/ween 

he am A/eh / connecS/on ony/es, S'ze of 
A/e AS hos So he /n ere os e d hy /tie d/meos/on 
of Sh/s J0/O. /A7qx c/eononce * 'dS") 

3. Oc/e So She dev/a S/on of ex/5/ heom 
sopporSs, She A/e/d s/ze shown hos So be 
Sr? ere os ed by She d/mens/on oS She Jo/o 
hefn/eer) /{? and su/o'S. /n no cose shoo/I 
SS?/s 5o/o he yneoSen Shon '<q~. 

r 
/ 2 - J Kh-t> 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 

**OIECXT/t£ WORLD TRADE CENTER 

REVISIONS 

Same s/ots as 
Sfrown in section 

- Erection /e? 

TRetorrK__ 
at top /O 
Sec note 3 

O£'Z 

j*a9e*"h 
7rpr-<a/ fop I 

^ r/e/d *e'd( 
opt/on. 

Jn statsX 

ZY^2££it f ^ n 

V^-/£s 

w 

0»-v\._ 

/£Z?y25S*V^/ 

£/<?•/a t/on 



SKILLING. HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil En«in««rs 

PROS^m£ WOXLD r/?AO£ C£Hr£# vn*A£AM C0HA/&C770MS TO SlU/ftfr M4LL-DETA/L D | OATK 5-/9-G? 

^Erect/on 
A 4 k 4 k /z 

if 
Shtpp/nJ 

bo/t 

E/etsar/or? Sec /-/or? 

6ress/o# 

^.VA. 
DAAWN 

A.L.fEMQLi 

Notes• 
/, See notes on /2-J/CS-/ 

/2-JJC6- 7 



SKILLING, HELLE, CHRISTIANSEN/ ROBERTSON Structural & Civil Enginaars 

PROJECT THE IVOHLD T/?ADE C£M TEH EAM COHHEC T/CWS7UEL VfffiY WALL - DETA7L £ 3-7*)-G9 

A. l . f/TAUQcS/ 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Str*ictuf I & Civil Enginttrs_ 

: j ^beam cotmEcrzoitsiTo slue?/?/ mLL-aETAiLj? 

REVISIONS 

OFtSSloy 

3 - 3 -G°t 
SZ-l4-G>q 

£/. 290-0 

EJ. 288 / 

/4//? QS 
/V 5/97.80 

\M\ 

EL 28<r-7'z X 

Eor/r? /oocEe ts in existing 

/ S/urry wa/S to dimensions 
f r- os shown (bass? o EE bars 

\ h/b^se, reyd). 
V Cone EH/ a Eye s' beams 
o Socated. (wre -U 7\ OO) 

O Id. P o t " 

5 ii 5197.(29 

S EL28G-G" 

-Grout 

d/e iso f/O/n 

SL04 2\ End o£ beam 

L3*3xs£kO-3' 
Typ 

\e/.287-734 
-Grout WP 

-3/i/ef S*iOx/<* 

"Osout 

g; ye'J[ /• 

/'-3'poctre/ 

E/£ ira Z/Or? Sec //or? 

OETA/L S/ DETA/L FZ 

A-C.f. 

/?-7/T5- 9 



I SKILLING* WELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaar* 



- fBSSHftSV- '•«* - :? : 
SKILLING, HELLE/jCMIUSTIANSEN, ROBERTSON 

-->--ir^ w-> • ■- - - - 

PHOJCCT 

Structural I Civil Enfinaars 

•AM COftNECriON^rO SLLTKKY WALL -DETAIL. H ( DAT* #-/8--G9 

8 

Exist beam 
Support 

X 

^_<//"return 
■ a A top 

/return^ K 

of fop /Jjf 

ft!' * 2-os ■^44-r-— 
w* c j- 

A/o/c5 

L 

ELEVATION 

Provide s/ighNy over size 
holes Sr? /$ Ear' bo/fs (hyp.) 

Exist beom 
Support 

~ : 
r/t/ 

Incl top f bol 

(T<JP> / W 

Grout space oeh/nd & 

2z 

Cinch onchors / cutting 

f grouting , simitar to 

dctait on !2-JK5-4 
- - -^ - V- • 

2‘ft of slurry wall 

Shipping both 

/. See Notes on I2-JK5-I. 

2. tf erection clearance is 

allowed btw beom web 4 

connection angles size of 

weld has to be increased 

by the dimension of this 

gap Cm ox clearance - 4l"J 

3. Due to the deviation of 

exist beam support, the 

weld size shown has !o 

be increased by the 

dimens ions of the gap 

btwn & and support. In 

no case shou/d this gap 

be greater than /8'. 

hV 
/ * return 
at top CTyp) 

27VP 

Sccft'on a-o 

12- JK5 - // 



eCttl CHftlSTIANSeH, ROBtRTSON Structural tCivilEfigfrnuj 

Tiru&3EAP/AJG PLATES UNOEP GO** /% 

/2-ZO-CB 

J-G-70 

/ci-ct-m? 

Prouidey 20 pieces)of 

3‘-0* * J" «5'-Q'lk*(A -36) 
under (2>0"<& pipe supports 

within shaded area. See 

Mech. shop Owgs. CSond- 

Courier SOiZ-iC) for exact 

tocofions. f&s fo be 
erected be/ Mechan/ca/ 

Con trac tor. 

PAPT PLAN AT EL. /24'2/ 

ft 3'Q'~r - S'O" (A-3<3) 
(20 pieces\ req 'd.) —\ 

Top of s/eb¬ 

on grade 

TOiA/EfZ "3 

y-(30"f pipe support 

,y assemb/y (by othersJ 

. ^ 

77typ) <—Atin l£" grouting Cfb~3000J 
__j_ beioiA/ p/ote. CSee Mech. 
■*--r shop drawings for grouting 

‘ procedure) 
Ti 

JV-dfCO-/ 





REVISIONS 

SKILLING, HELtE, CHRISTIANSEN, ROBERTSON_Structural fc CWil Enqinasr*_ 

fhobci^ wo#id r#A£>£ c£Nr£R\Tmj /ag/=?*//? at was i?a/aa&£ a/*£a-£t.s/o* 

Top oT 5fob 

New Seam /&?My A 

/4>tf4S A3 2S 

/<S>W=40 4-?a"<^ A 32S 

/SVf 4-34 V A 3ZS 

24Vf?243 4~ 3*VA32S 

■>_y ot*i«Ncn/ 

K- C/jj0rr$ 

DM AWN 

RCVISWCD 

/2-2^7-A 



• -- ■ ■ 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Sti%«Har«l ft Civil Enfiin«*rs 



SKI LUNG/? HEUEiW wmseto. romWSS 

3g silffenen /£ 

/%*/<£ f<z> he fcrhrh 
/&' forge/* rhon ct//r>ensfor> "X 
fo> cr/fo+i/’ C&s* Ts*//**/??//Tg. 

3 cc//c> n cl'CL 

Note F(5K-91) 
YJhere. react repair 
as Oetatl F-6> 

_ sJbloic. • Cat tout QtNg. SK'*?~7 

1 /hdfeates Z sfiffen'ers in the 
beam. _-1-- 

Z.dT/y&'f/) <?/” £t/<zAz/e 

*r 
7z///yes7*r/~ jc/cr/<rs Y<* P<r /z>/<?<zec// 

<&£■ : 

4 -f /=>/<* fiy />/ c7^</ 
//?*?lcf// s?£//r>£*s+ <***</ /ocerl'/orj ers 
/n Tcwb/^. 

LEMSTH OF BUCKLE A/O. OF PLATES PLAC&M&4T CF ST/FFENBRS 

' C. 75 O 

0.75 O > LOO D 

LOO D > 2.00 D 

Centor in bu/ge 

cis shown above 

2 oufadc a* shown above - 

center one centered between 

D<e/*// F/ 

Bc/cA/^cF 

/2-JK7-G 



MVItWIO 

/2-JK7-7 



SKILLING, HELLE. CHRISTIANSEN. ROBERTSON Stfiwtvx.l & Civil S**i***M 

Printed 
&-/L-TZ 

!-Z4-72> 

- Hate ■■ Call out in H.s 
Dwg. SK-T7 -thus / 
points to this end 
(low end)of strut. 

/. A S '/<?rt0 /'s/ro/&A/-ea'&e''*//// he <rs«st 
to /2&T ?S<S>*7S c?^ 

5^#«/0 (d//****&/<?*} *S") 
•exceeds ts? S-o" o/* /es?pr*4. 

2. One on j/nots one to £>* 
&dt/eet to 6&<7-ATS /ne//<r<.vtect <ys S’4 
/✓? /Ve7/). Acttsc*/ <os?e/ 
S?cr<?7fs<*\A9 to ^ cr^rt^rs^/Pt/’s*^</ 
the ~£s9&Ss?ees~~ "9 /Ye/d/. 

- Strata usher*. — 
<Jire<zrhe</ faj the 
£/?$//»■***• " 

/Dc/cr// SS 

/2-jrn7-S 



REVISIONS 

72 

SON 

TITLE 

S*ruc*tir»!M£02vjl 

A7 £1,3/0 #£PA/K O/ETAtL JEX/ST/A/* 

~&o<zfc/e 
' sV/f/es}<r/* & 

V|\ 

5~ &C?7*/c2 S? 

P/ctT^r -/<r> Ax? /<?£*'/<?<?'/**</ I Ct^ 3sD 
/& &/&&* 4SA0S9 'Y1 ^ 
/-<Z> <*//<?/*' /&/* /r/j9t+*/Afy 9 Of 

'Akfef(s/<-9ip\ /?ay<*/^s /<o" 
<n-c^ \ where re?U yy^^T 
- \ repair as Oetff ) *Z1' 

X b*sr+- 

3SD 

SA&rez 

As st/f/eoer p/ote& Yo Y>r pS&ccs/ 
<0-3 jYd//o*v\5 / 

Pro c: ^<eYc^ r<Z 

/. S/jor& S&<jsr7. 
2, /Z&J90C7^-e. <3^y?y?^«f7^y»5: 
3. fctrp/<*C<2. A//VA S<Zf»94Z Ygpc COS7S7; *>c/Y 

/& z>Ac?++'s? /n P/or>, 
4„ tosY&// jo/c*Y^a, 
£. 7h/s>9 rrr "//<:<*/ o/Jfiter>es* p/t&'fcs Y<7 p/Y OsxY /AsAc*// 

number orjc/ /oc&Y/os? c?s &Aom/sj /r? 7*£?S/<z. 

' 
bbA/<s rn or &oc/c/£ AJ&.0P P24T£5 

j 
PLACEMENT CP er/FFEhJBRS, 

O. 75 o / Cenior m but go 

0.75 D > /.OO D 2 
. _ . ..{ 

as shown above. 

bOO D > 2.00 D 3 j, Z oufcicte 03 shown obove - 
center one Centered Jteteeen | 

jD^/ct// S~S 

&or4./c<Y r/^Sy p?'/<rcY oos?/7<r<r//b>/? <f 

noY&te*/ /" 

/2 -JK 7- 9 



SKILLING, <H 

REVISIONS 

TmX */-£!.. 3/e BJESH/K OeTA/L J*OK &X/ST/A**ST&CI °*TE G-/2-72 

Jfe S+iffen*r 
Sheared 
h/eS 

P/rrfe fa be fa6rPa tec/ I ! 
ft£ /e<y*rfAoi? c//<0e#Sta*f 'x f 
/& &//&MS 7 W*7/0//ry, 

S <2G f/d> n a ~cc 
'dotis. X fsn-lp 

Z<-77 &i/i of 

Shore. 

3<sD 

je 
sffS*r7*r g/<?trs fa t>& p/aaec/ 

?s fa//o**'S: as fa//o*+'S: 

i£AJ<STH ar £Ooxl£ 

0.75 £> 

o.7S£> > /.oo a 

700 £> > 2.00 0 

fto OF 
FLATBSt 

ptACCpCNT O* 
$rtFF£NZKS 

Center /n bulge 

as shown above 

2 oufstdc as dty/n abo< 
confer one aant&ed bsfa* 

/. Shore hed/ry. 
2. R<z/ri<y%f*. oon/7*<z t/on. _ 

'~57~D~rJ(Thole to terrr/nqte cracky 
F Straighten ordforc-ar gouge area oh sheared ^/eb 

5 ®eplace* wth sound weld mental or remove, 

distorted material and replace with fa// 
penetration welded A3<b patch plate of 
Same thickness of wed. 

fe PbpTdc* with Sasne~fcfpe connecf/ap iut 
Capac/ty to be as Ohown /n Plan. 

7. Prim v/srhea/ sf/ ff ener p/otes to fit and 
ins fa// number and /ocat’/ar> as shawm 
in table 

3. Pern* !/<s shores• 

o&/-<?// re 

3c/ct led ^e:6 <f r>h*crr*</ */<?/> 

/2-JK7-/0 



w 
SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 

HHUSSSf. 
ii«i#+r* 

O/ZL0 TRAOE 1 rmJ£X/ £2.3/0 /*£/**//£ JD&7Z1/2- ££X/*r/iV*S7&^^* &-/a-72L 

/, 
2. 

4$ sti//'<rn<r' p/ertes ta Sr p>/*r<?*-e/ 
as fo/SoMS^ : ' __ 3. 

/- \ 

L/zAJGTH OR SOCACCe 
/uni 

PLAceM&ur of ! 
sntf£N£fs r 

0.75 D 
/ 

Center m ba/gc 

0.75 O > / OO o A as shown abo^c. 

LOO r> > 2.00 o %! 
—-4- 

Zouttck di shewn above- 
center one confenxJ b*to*et\ 

/:>rc?<z^ci/c's'^ 
SAcy/*^. S^a**? 

<3k?**<9*?**y CC*i?s?^<r/s/z>s?. 

<^&>/XSs&*tyA^3 + */&/<*& J 
Rep/er<r« d*f///> Saurr 

r<=>3^ 
os s/towst /n /R/a/7 
7)*//r? i/f^t/aa/ st/fiRmes* zp/a/cs t<? f>Y 
crr)</ f/ist*?// OomSei* as?c/ /<?&<?//<?/? as 
s/j<? *t//7 //? ter S/r 
Re**tc* \pe sAor'ea 

F7 

35 vc A /set *srb j? faJ/ret Si s7 <£ a S'/ 

/2-JK7-1/ 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural 4 Civil Euginuurs 

REVISIONS 

tr-lb-72. 

TITLE 
</' £L. 3/0 /&/WA D£T4/i. /=OZ? £X/sr/A/<9 srSJU- G-/2-7T 

3s stiffener ft 

Sec f/o n a.-cl 

P/ai& to i>e. fo6r/ca/e</ / 
tv forger thon dimension X 
to o//onf for /rimming, 

/W<? >” TsK-^y 

: - C*. t/hcr? rcyaf repo/r 
VC75 £><2 7* x 

Shore. 

/^OCCc/^z-C 

/. S/)or& <£>e-cr*ri 
2. Pemore dcr/v&prcf' 

<3. m//Y/> *>crp?e’ Yj/?*? <s<yr?n<rrt2<^o/y &*sf 

capacity to 6* cfs sAo*/n in P/an 
A. Trim i/crt/ao/ stiffener p/crtrs to f~/f one/ 

i/7st&/S <7 s/?on/f7. 

S, P&J**OXe shor'd5 , 

Defer// rS 
tSochfrP tVoh 2 /<?<?<* t/<OS7 J- < r~&/ r^ro?' ts cm JK7 

12-ODD, 



A 
stiff**7*/* /6? 

/£ 5l*3iy L 

S&c.-/- 

I g Arc-a/t* 
NO 4*Of<z - 

Ln ^ ^ ShearJ 
He6 

^ —- 

PPf?f^ ~ta> b^/Zdbr/txrf&e/ 
/*£ fa f*0€f -Mcrs? <d//ffc/2sfar> 'XI 
t<s> C?//&*/ f^*" f**//*>J*7/Xp, J / 

/<P> S? CL ~ CL 

'/Vote F(SP-<?7) 

~ Bustle 
'-& <r/»^ 

3SD 

Z.&/7&ZA <?/~ bu-cAyc- 

j2&p*y«/^ /a " m: 
1 XV+S>&* i 

Sh<?m 

- - OKlCNIO 

-% stt'Fp?sj*zr p/&te^s Y<y d<z p>/d<?*<d 
as jf'<z>//<?+vrs : 

U»em or BOCVUZ %£$'“ggj&g 

0.75 O 

0.75O > 1.00D 

1.00 O > 2.00 D 

FFa<Z C& 'c/S*^ 

/. Chore Zxecr/r?. 
2. F&rrj&ve. a/oafe ca>/7s?&<zY/<DS?s. 

FT~Drr/r Fo/e. id ferrmna?** crocr: 

d Straighten and fare-dr gouge area of sheared web 

5 Replace with sound we id rn eta!~dr~~fe move, 
df^tortmd material ana rep/oce with foil 
penetration weid&d A’Sfc patch plate at 

,. dtPLCQe ~hh'c Xness of *v££>. 

(p Replace wffF same type conncchi coJ but 
Caooc/ty te he os shewn /n ft an, 

/■ Trim yerhca/ stiffener p/ates tzp f/f and 
tnsta// number and fccat/on as shown 
/n fab/e 

j& Remove, shores. 

Oefc?// ^9 

/Se crL dc/ *-jcY>, sAeamd <? 
no* -tor t<?d r/<?sy <^c I  - 

\/2-J/<7-/3 

Center in bulge. 

as shown above 

2 ouhick ai. shown afoM 
carrier ana cenf&tsd txh*sn 



REVISIONS 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 

me Tjrao£ cents*. 

Structural & Civil Enginasrs 

g&i* 

Remove, minimum 
amount o{ buckled/ 
or damaged web. 
as directed bg_ 
Engineer,-7— 

Weld A 
Sec Tabic / [7~ 

/ 

Existing beam w/ 
sheared web -\ 

Mo bevel 
this side of it 

W>tdE> > 
See Table 

■lUi/cfimiL 

Determine in fis/d 

-CP 
:t*& 

1X3L2Z 

Dot. A 

Section A-A 

n&i > 

cf T 4S> 

. 
Cut //he oh —_ 
damaged web 
(to be removed) 4*miry 

SHOR6 

Ex / sting 
damaged 
we 6 —> 

.s j 

4i 
Yjebo 

k y-mjb neb 
‘v'xo/ beam. 

^.Sbe’hbkf 

buckle/ 

Connection rnau 
be, bolted -develop 
reaction as shown 
in SK-17 

Anc-Qir gouge 
area of sheared 
wcb Ctnd rcp/acc 
w/ sound weld 
metal. 

'-Remove minimum amount of 
buckled /or damaged we b as 
directed by Engih&er, 

/-Existing 
\ bolt holes 

/ vJeid A 
\ See Tabic 

■HAWN 
fWuU 

Detail A Weld & 
see Table 

SIZE: Of- EXISTING SEAM 
NSe> THlCKNgOft'" 

itovwb d" 

ZA+f-TL W 

rtftl&rr- CT*. 

;sV 

'll* 

THiC*NfiS9 
SiSts* PUATS 

Optional bolted 

connection-- 
weio‘‘Ar wsi-0 %e>:> 

g ~~W ~ 

•V* V 

Connection 
angles 

Scotian 3-5 

-Existing 

bolt holes 

AK (ALT- *2) 

/2-7K7-/4- 
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