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7/47523 

774724/ 

30*1, 'z 'z 

24*14 'z 'z 

7/46963 2JLS-S*sa'l’-£*i.24*l,4 
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r'TLC££4/W COUA/£Cr/0/S5 ro SLUtftff WALL-DEfA/L C f*ltOJECT 
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REVISIONS 

3-/9-G 9 
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\ \ r
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j—r.. 
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no/* 2' 
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heom ssea £ Con nec r/on onf/eSj S/zs or 
we/c/ nos ro be /ncreoseo* by EEe o/njenS'cn 
or /n/s Sop. CE/ox c/eoron ce =/S‘) 

3■ Due ro r/ie c/e •*/ or/on cE ex/s r beonn 
suppor/s, roe we/a s/ze snown nos rs> be 
in creosed by roe c/trr) snS/on oE rb£ Sop 
berwesn /P One/ Sup v-. /r? no cose sboob/ 
/■n/s S°R be Jreorer /ban te". 

•cviiwi o 

E.L. f2~JK5~<2> 
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\ \ ! '• (27 iE94 \ : ' 
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V i! 
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‘W / 
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!• 4. 

Ji“iT 
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Q 

._■■ r return • - • t 
Jj17 \o/ /O/O 

« | 1 \ 

Notes: 

/, 5<;c Notes on /2-JK5-I. 

2. If erection dear once is 

at/owed bfw beam web tj 

ELEVATION 

"Provide S/iqhMy over siie\ connection angles , size of 
holes ivy /S /or Soils (/yp) ) »e/d has to be increased 
____ / by the ct/mens/on of this 

Ex is/ bcom 
Support 

Grout space behind F2 

.../ .._ 

r&V ~T 

/ 
fncf topfbof'_V 

CTyp) / -5? Z LA 

=j 

?‘£ 
Ip# 

- Shipping bolts. 

•»__ .. 1“ return 
•V'F-.\oftop CTyp) 

* a 
Cinch anchors t cutting 
f grouting , simitor to 
etc t oil on 12 ‘JK3 * 4 

Face of slurry wall 

gop Cmax ctcoronce - /s“) 

3. Due to the deviation of 
exist beam support, the 

wc/d stie shown has to 
be increased by the 
dtmensTons of tnc gop 
btwn & ond support. In 

no cose should this gap 
be greater than (3’. 

Ot!» >IG*C D 

F. Smith Section a-o 

/2-JK5-/I 
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? I £xsst-> 

1 1 Co/. , 

Sen / se e exist 
Contract "'"'l 
n/rc 2 20.00 
5flop afrGwin$ 
for_r/p _ 
reocf/on 

r\ _i>;- 

--T> 

- • 

CM 

C> 

Ov \ 

'£70xx born 
f/anjcs of to/. 

A/eu/ 

36 If 

^Pc 27\P/77A 2-£'/of?$ 

Son's't E32S bo/ts 

J/q/cs /n S&Hf/fe'ci 
Po/es /n Pc 27W= 
/}& x 2l/6(s/oA+ed') 

C>e/ai/ 3 DeAa// C 

New-—^ 

36VF £.__ 

Pc ziwm.a'-e/onjJ 
/0-/% 7)325 boPs | 

Po/es in 3<alP- /&s'aj 
A/o/es in] ft 2/*/= \ 
/3/<S>*x 2.//0 (s/pffec/J 

s Exist. 

* coi 

De/-#// 3> 

KCr}/On$ 

A.c. Fron <ft/S 

No re/ 

Pemoxe concrete os necessary 
from co/omns to more. Con ore 7/bns 
Pep/nee after' Connect tons Slave 
been Comp/e fee/. 
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pwoject^ WOKL& TRADE C£NT£r t'tuc /?££>A/& AT n&£ &A/AAGE AREA - £l. 3RD' S- 2.&-2Z 

revisions 

Top o-f s/ab 
3 or-9^ 

tS/eSd fte/es /n Is 
* f73"/ho/e $ in be or 
(S/o /-fed/) 

to S-a<3'2x'z 
^ / A'£«/ Seas,77 

/£> l*F4£ 

Bo/A.s A 

3-W A 3ZS 

*■•**.- ^'Ay^<VM51g3K.»TigiJ».-.^--. 

I / 3 v£ 

24HF?2*b\ 

J^r*_=rjuslr-—- — ■ — — 

A-3* "b A 32 S 

4- A3 ZS 

Ndu/ beam (M £ N&) 

(l"re/vrn T.$ 6. 

Axis A beo/7i 

De/ai/ £ 

of tssfov 

OC»»awEDi 

A.i. Aron^ui 
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projectr/f£ /v>o/?iD c/:/vr£r<: TITLE,x'/-^. 3/0 FSFA//? DETA//-FOF. £x/ST//J<5 ST££L DATE^ -r? -yn 

'Note • CaU'Out Owg. SK’^I 
shown thus 1£2_ 

/nd/‘cafes Z stiffeners *f> the 
bearn. ----- 

si iffc nee* £g ^ 

\ i 
r" —^ 

f}/<7 tc /<r? /><i ftrAr'<rr'f<rcf 
/h" farmer their) efi/Hension X" 

to cs/,<£>/✓ y'rfv" */. 

<1? (2 c^* ^ n Cl - <lZ 
More F(SK-91)U 
dhere regbl repair 
as Deto/I r-6> 

; L&ej 

<?E~ <6c'<z.\z/c 

S3 S7/ff<'si<rr p/erres rC? be- /■>/</e<r<S 
£ic> /&//&* ; 

/^jg eTc? c/css'C 

/. 7h/sn t/<er/~fZ<za/ t/yZf\f's?*rs' /?/<?/&£ rd j/YjE C7r/cZ 
//pstef/Z /7C///7 Ctflc/ /o C<r?f/c> r? C7S .?/>Gr*\ss? 

/n t<zr/>/e. 

LENGTH OP SUCKLE NO. Or PLATEE PLAC&MSmT CP ET/PPBN&RS 

O. 75 D 

o.75 o > 1.00 a 

loo a > 2.00 D 

Cantor in bulge 

Cis shewn atoi/e 

2 outside os Ghown above - 

center one centered between 

E>C/C &/*'&' 

/2-JM.7-& 
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rnaitCTT//£ h/OELD TE/WE CEA/FE/Z .<!-£L. 3/0 EEFA//Z DETA/L FOE/ £X/3T/MG 3TEEE 

Dc/mag cd 

ec // 

f Note F(SKSn)' 

Shore hear*7 

/ Note P (Si<N7)^ 
( Where read repair 
1 as Detail r2. y Shore beam 

G - /2 -72 

1. Shore hcam 

2. Remove, ang/e. cc/?/)c<c.A/ci/7 
/3, Or HI hid/e tcFermmare cracK . “ ——-* 

4> s-rraighfen ana arc-air gouge Qreo 
or sheared web. 

6 Rep face yv/th sound we fa metal or remove 
distorted material and replace with C,R we* 

^_A $(e patch plate or Sam e thickness as web A 5(e patch plate of Sam e thickness_gs t 
Replace connection tb provide K/p 
reaction indicated /n Plan. 
Remove shoreS. 

/Defat// F 2 

5/?<?c7rerc/ web 

Prc>c£ <z</vr c 

/. Shore beam. 
2. Re:/royc. derma^-cc/ cc/)*nrcr/o*r. 

Cd>o/fsS as?d u/c/d.J 

3. Fcp/ccc With Scr/r?<r t*}/>o 
but Coptic/Ay Ao he as shows? //? /°/c7f). 

4. PtesyoL'c shades, 

3/ £ -/a // F3 

rc'/cd Cc/taccF&a 

Do/a/J F/O 

in accoc<da/7 cc ~v fAA_ Dc.Ac/V A^3 

C?"" See " a/sa "Mote "F (SK- 7 7)} 
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Pn<’JECTrM£'tVOXlD TRADE CEXTE/Z. A'/ EL.S/O ,<Z£PA/F DETA/L FOX EX/sr/AJ<S SEE EE G-S2-72. 

revisions 

si iffc nee 

/s£>uc.k/e- 

fs siiffener ft 

"X" P/o/& fa fc fo 6r/cafac/ j \ 
*—H ft*'larger ffan dimension X"/ j fh&rc. 

7d cr//on/ for frimming.^' // 

r^Tfofe 7T5/<'97) j 

Sec 7V0 n CL- cl ( Mere reod repair) 
\as Qe.fr PC? f 

/Pro c c c/cs* c 

/. S/orc 6cc?m 

2. Pcm&vc. c/cr*j<?g<rc/ c*c?/■>*? ecy'/on 

3. Pcp/ercc Pi//V/> sersrsc fg/?*’ C&synecd/drJ, de/7* 

CO/CM etAj fo> 6 c- ns 360 r/n in Pf<7s7 
■4. Trim vcrffc.cz/ sf/ffener p/c?fc3 fo f/f erne/ 

in 3 fez// <73 3/zo/vs?. 
S. Pe’srfoivc 3f>oreo. 

o'l^SlOv 

._-’ (C / w/. 

Suck/ccf tvc6 2. <J fez/ 'fee/ con nee // on 

/2-J/C-/2 
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REVISIONS 

6-/6-7t2 

% z>'t(Yf<rs>‘?s' fi£- 

T‘l- 

T,TLC R/~ £1.3/0 RBPA/R DETAIL FOR EX/STWO STEEL °ATE <^-/2-72 

*£? aL'/pr/ten f& 

3SD 

Lev&'/A <oF 6(scA 

Fy<*nyc 

oftSSIO* 
LENGTH OT SUCKLE Ho, of 

PiAlhS 
J PLACEMENT OE 

57l rrENEP~S 

O. 75 D Center in bulge. 

0.75 D > LOCO m os shovvn above. 

AOOO > 2.00 O D 2 outside, os stvorn ateve 
•csji^t aie centerca os/wcen 
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Of tSSiOv 

PROJECT 
THE WORLD TRADE CENTER REPA/R AC El. 3/0' 

Exist /At/ECo/. 

T , ?E"d A490-N bo/Es 

S- 

rr Tower ext ^ 
wq// 

r>. 

See Note Exist 24\E 

Hew 30 lE NCu/ 

\**z 

Exist C/i/o X 2*8 E8' 
3QP ^pnd r ' 

On 

t % 

'^■27rOx3/Zxs<0<2'-On 1 
J1 exist 3Q. - 2*4 “ 

p 4’ jCor beam f/anje 

De/a!/ A 
Hofei Remove 7S V ex is/ boifs g 

insto// new ?£"d A490-N bo/ts 
wi/h new beam. 

L* 

4 L 2 " 

Pwe/c/ed fo bean 

'■ P/Sx2l4‘ hot. -f/anje ' 

Exist P fo remain ^ 

Cot exist & 

s'-3'z" 

face of exisr. 
Tower Spandrel 

Hew 30lE 

De/a// 3 
£ Heu/ beam 

_ £ exist beam 

_\Coi exist beam 
Ex/s/ 24 xP 

'Exist Z-JL4*Z**S</\cr 
(Co. 2'E C To C 5'2)> 

N—T7 Exist 

Store beams 
(Pa 30*) 

A, L. Fran$\si 
De/a// C 

/■2-JK7-20J 
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COA/NECT/ON details G-J3-G9 

/GB2& /632G 

fc 
beams 
under 

Sec P/on 

/6 W 96 /6 h^96 

/2-JKl- 48 

/6B22 | | AS326 | [ /6B26 I I /6B26 \ \ /632G I I /6&26 I I /G326 /6&2<S /6B26 

/& I'V*' 96 161'lP 96 /6uvr96 

r7 239-0': 
r 

Top of 
beams of 
El 273-8', 

Top of 
slope slab 
(Sec P/an) 

■ WPCEI 
Sec P/on) 

C7HP? 

E/e vat ion 
(i ooping EosO 

(2-JK/-47 
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THE WORLD TRADE CENTER T'TLC BEAM CONWECT/DN DETA/LS /2-3-GQ 





Structural & Civil Enginoors 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT 

REVISIONS 

THE WORLD TRADE CEKiTER 

Structural & Civil Enginoors 

BEAM COAJA/E CTJOAJ DETA/L 

JbiE/35 
/- O" 'J-& 

^■ecf/on a-a 

/0-20-G7 

DETA/L 5 

/2-JR/-52 
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SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PJIOJtCT 
THE WORLD TRADE CENTER ™^QEAM TO COL. CO/VN. FOR COL'S WITHIN RE FRIG. RNI. AREA DATE H - 24-G7 

TYPE OF C ON NEC T/O NS TYPE OF CONNECTIONS 

COLUMN No. 

^31-3 

K3J - A 

K3f - 5 

K31 -G> 

K31 - 7 

FLOOR AT EL. 257' 

K3/-9 

X 31 - lo 

K3! - // 

K3FIZ 

BELOW FLOOR EL.284' 

... j. 

IE E 

COLUMN No 

K35-2 

K35-3 

FLOOR AT EL. 257' 

IE \ IE E 

m m k 

m EL \ R \ JL 

■■ •, -X*- I""-/-- i 

R35-s m 

K3S-G JR 

K35-8 

K35- 9 

K 35 - /O 

/< 3 5 - // 

K3S-12 

BELOW FLOOR EL.284 

je_izr_ 

m el 
IE 

K 23-4 

K7Q-4- 

K 70 - 5 

K70-G 

NOTES* 
/. Prov/dc The connections colled out /n the schedule To o// columns shown. 

Some or o portion of These connections may ho\/e to be removed 

after rhe determ/norion of exact boom sizes and Locations within 

this area-(subject to the final machine layout in refrigeration room) 

2. Refer to the fol/owinQ drow/nqs For detai/ of conn e ct/on s- Refer to the foliowin q drow/n gs For defai/ of 
Type I 4 I-A - 1% -JK! -54- 
Type K-12-JEN 55 
Type M- I2-JKI- 5G 

/2-JF/-53 



REVISIONS 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project r//£ WORLD TRADE CENTER TITLeBEAM TO COL. CONN. FOR COL'S WITHIN REFRIG. RM. AREA 

t race of column we £> 

El 257 

... Top i. 4 * 4*4 
CX d/ if slot ted holes os shown 

£ Column 

l—r 

v\«. *s s t-» r»r.» 

E/.2S4'H‘i (typel) 
£/ 255'-4'i(TijptTA) 1 

f£ 9 *5& 

Wetd'k-fy- 

M— O - 7, 2-1e* HS bo/ts 
(A325 friction type.) 

7“min. 

◄4 

TYPE I TYPE TA 

L r-/o,‘ T3" 

id 7“ 4" 

B /O“ eV 
. u t3e V 

WELD A 7/g V 

WELD 3 V * 3a" 

3com (see P/an) - G> 

HOLD f 
Section o-o 

TYPE I 4 TYPE I-A 

Provide this tc/pe of connect/’on to columns 
within refrigeration room area. 
('See schedule on /2-JKI-S3 for locutions) 

*k Use. *2 weld for column @ 
woo rh/ckness ^rearer rnon c'*. 
AJt welds to he 3 70 xx . 

//- 24-G7 

o.o ^ 

We Id 3 







J
 f
t 

REVISIONS 

SKILLING, HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Enginoors 

™oji:ctT(/£ woZLDTEADE CEMTEZ T,rLC8£AM TO COL. CONN. FOR COL'S W/TH/AJ ZEFZI&. FM.AR£a\ date /O-tS-GS 

SEAT 

DETAIL 

Use of cols, not adjacent to 

a girder. 

l-f1 
> tP t An / 

! V 
1_ \ 

G? irdan 

OETA/L 'AT - -- 

/^>o. o/ co/5, adjacent to 
Girder. 

Tourer cctomn 

ref. fine - 

Or_: _t\ 

■ rn 
2-V 0 >7.5. Bolts 2' 3’ 4( 3‘ 2" 4-Vfl fl.S. bolts 

20175*7^ / £ 

(except _ 

20/ 93 ^[ / '2 

Crh Got. 330) 

SEAT rOJ?DETAIL 'A' 

Slotted hole 
(see nof-G *3) 

>r: 
<3 *** ^ 

Q-bp H.S.bolts 2' \o\ 2 .—— ■■—■■ii—— ..-—i—— —««— 

^ Cb a ^ * %> 

SEAT FORi DETAIL'S' 

(Reverse » c//]p for 
Derail '3 ' ) 

cup for detaila 

t‘t'2 /-rz~ 
1/V5 

U^4 
' flV 07/// /o 

, ; i' Aeor- 
lfdsbtted\hole _ -A.L 

(Typ. seatxs) 

I .1 ^Optiono! 
-L-Curt- 

SECTION C-C 

/VO/CO 

/. /4// ». 5. to be A -3Q5 friction fypet 4r dto. 
2. AH welding to be E 70 y/ 
3. Holes in bot. fig. of Cs to be slotted longitudinally ; m seats 4clips transversely /2-JKj -56/4 



Structural & Civil Enginoors 



Structural & Civil Enginoors 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

REVISIONS 

PROJECT THE WORLD TRADE CENTER BEAM CONNECTION DETA/LS 1-5-GQ 

*2-4 ~G& 
4-5 -G3 

7-4 -03 
n-i \-G8 

4-I8-G9 

DETAIL 
No. 

3 

A -9 

ELEV. AT top or BEAM 

Upper 

beam 

09'-G~ 

308'- SV 

309-4* 

3o9'- 4“ 

3/5$ - A 

3 09'- 4" 

3o9'-G" 

30?'- 2' 

309-3 

Lower 
beam 

307-4" 

307 -/" 

306' r 

306'-1" 

a/"•>/£'_ a. " 

505 - / 

305'-3" 

305'-IQ- 

307'-O" 

BEAM S/2ES 

Upper Lower 

beam beam 

13 340 3G LT300 

MAT 30 24AE7G 

24 >T 70 3G AT/50 

3GiT/94 3G>ur 194 

tp a An. 

2/3 44 3GAT/94 

2/AT49 33 AT 130 

/633£ 3614*245 

/ 8 hr55 27 AT 94 

3>GyP9 9 

30AF9 9 

2//v=*73 

&IATS& 

SEA T 

SNTP, ft 

K 
We Id b 

&IAE3S 

rt If Eonfo 

27^84 
l4-yEH9 

3-1 

3-2 

3-3 

309-ey 
309-3“ 

3 

3QG'-r 

305'-5" 

305'-8 

13 3 35 3 OUT 99 24355 

24355 36HE2GO 21 AT 55 

24355 3GITI70 !BnF 55 

\ w £. C> 
E.L. I2-JK/-5 9 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

REVISIONS 

3'2I~& 9 

THE WORLD rRA.DE CENTER 

>N Structural & Civil Enginoors 

BEAM CONNECT/ON DETA/L.S /-5-G& 

DETAIL 

No. 

ELEV. AT TOP OF BEAM BEAM SIZES SEAT 

Upper 
beam 

309'- G'E 

Lower 

beam 
Upper 

beam 
Lower 

beam 
S ize 

STiPP E 
We Id a I We Id b 

...ZZxSSZZl 

D-1 3Q9,-Gm 3Q7'-4" 21 HE55 24HEG3 ST/3 ^42 _^ 
£>-2 306-/0“ SOS-/' /SuP+S /6'2 < 29*4.1 ST 9VE2S 

£-/ 309-3 30 7-0’ 271AE94 24VE63 s/<z> | 

NO FE; —*\ 
5ee /2-JKZ- G3 ^'Ear oz ra// 

12-JKi-GO 





SKILLING - HE LLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 

REVISIONS 

7 — / <9 - Q>2> 

THE WORLD TRADE CENTER 

^ — Dpper be ams 

c fe. v. 

Wc/c/b)- 

4 bolts 

/ r 
_i- 

^7/ 

BEAM CONNECTION DETAILS 

... /Seaf 

f ( / EIclv. \ / ^ 

h 5-GQ 

Lower beam 

7> 

) x Se a t 

d¥~ 

Elev. 

A/$C\ K l 

/We Id Cl 

\ 2“return 

- Upper beam 

4 bolts 

Stiffener Rs K (when read.) 

Bolts ot upper 

flange of seat 

Section c-c 

TYPE C SERIES 

(see schedule, on 12-JKl-GO) 

Section c/-d 

TYPE D SERIES 

(see schedule on 12 - JKf - GO) 

NOTES: 
/. AH Seats to have Py 

s am e a sth o t o f upp er 

beam(Stiff/fs *"?/? /yr4Z) 

2. LenytE~o f ail seats to 

be the same as flange 

width of lower beam. 

3. g/ to be g- value of 

lower beam. 

<gz to be g- value of 

upper beam. 

4. AH bolts shown to be 
7&4> H.S. bolts A32S 
friction type. 

5. Where seat is not 

colled out on schedu/e., 

use fill Rs only. 

i2-JKl-G3 



SKILLING. HELLE, CHRISTIANSEN. ROBERTSON 

projl-ct THa TfitAOE cBNra& OS AM 

Structural & Civil Eng'moors 

CONNECTION DETAILS 



REVISIONS 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project THE WORLD TRADE CENTER t,tle BEAM COA/A/ECTIOA/ DETAILS bS-GQ 

33nEl/8 

5a stiff. Es 

3GHf + & I8*34-S 

Section cl- a. 

r* 

Cot. C12-54 —, 
(by others) 

2 - 34^crect. bolts 

one eo. s/de of cot. we 6 

EL 309'-102 

4-7a<t>H.$. bolts ? f ! 

Et 307-4* \(h325friction type)' 

24 YE 08 

— 3/II 
+ - .As. \U i 

r-cr 33 YE/18 

Connect ion detail 

see dwy 12-J Kb 30 
!8*34 (ItB.) 

I2-JKI- <S5 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT THE WORLD TRADE CEA/TER 
TITLE 

BEAM CQNRECTtON DETAILS 
DATE 

/-S-£8 

Ci 
Section a-a 

12-JK/- GG 

*n 

/0V*-L 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

project JHE woRLD trace CENTER 

BERTSON Structural & Civil Enginoors 

™^BEAM TO COL.CONN. - WHERE COL. 5PUCE 5'ABOVE FLOOR\ DATE 7-2 9-C8 

REVISIONS 

3-/9 -<£8 
U-17- 63 

4-/3-G9 

5-29-69 

SCHEDULE 

DETAIL 

NO. 
H 

/?_ 

J3_ 

“ ' f /} ~~ 

/ r J 

/6 _ 

17 

16 

!9 

_20 

2! 

22 

~ 23 

24 
*25_ 

*2G_ 

*27 

*28 

*30 

*31 

* 32 

* 33 

* 34 

* 35 

* 36 
* 37 

*36 

*39 

COLUMN 

S/ZE 
MlE426 

14 ME 396 

!4 W~3<?6 

14 1E 150 

! >_ f__ 

M F 4 26 

/ 4 Hr 426 

MW' 396 

14 W39S 

14 W 396 

14 VE 176 

/4VE/64 
J4mEJ67_ 

/A HE 237 

J_±W500_ 

14 W 730 

14 ME 730 

14ME3/4 

/4HE320+& 

l4Mr32Q+f& 

/4/E32O+0 

/4 HE GO 5 

/4 HE320+/$* 

/4HE5SO | 
(4-IAE 5SO 

7 4 ME 287 

74HE320+/E6, 

74 ME320+/2s 

74 HE 500 

BEAM 

S/ZE 
2/ AT 55 

2l_WiS_5_ 

36 7F US 

2/ ME 55 

wSJS^rrv'».fj.:y j 

36 VE ICO 

33 Ac 130 

33 VE~/3Q 

30 VE 106 
J4 3__5S__ 

24 B 55 

24 B 55 

3ohE7/6 

33HE/4! 

TBmE5Q 

73 ME 45 
2/ ME 55 

24 ME 68 

76B26 

74B2Z 
2/344 

27 ME3 4 
33HE1/8 

24HE76 
36 ME7SO 

36 HE/SO 
33 HE 220 

30 HE/32 
30 HE 790 

CONNECTfOM 

TYPE LEN6EH 
A / - 2b * 

a r-2‘2- 

A | /- 5<?" 

B i /■- 2'2“ 
-1-  L 

—km* irMl* *.m*.i* 

A J 2-5>2“ 

A. \ 2'-5'z* 

~~A 1 /*- 8>E 
A j O'-il'j" 

a 1 0- If'2" j 
8 j 0-//ir 

A ! /'-S'?" 

B j 0-//V 
A I /-2V' 

.j O'-//'?" 

A (" /-5'2" T 

A ' ; /'-5'z' T 

_A_j 7-2Y 

A__ OV/V*_ 
“a 7-sr 

.A_I /^41_ i 

A I T 

a i"7-sy~"‘' 

A/0, OF BOLTS_ 

/5r /PflW 12ND ROW 
5 7 

.77; WELD A 

ixr*.:'- **» 

A l-8'z 7 7 
— 

A /-abm j 7 7 
A 7-77'f **8 

A 7-7/V **8 **2 

A r-//v ** <S **4 

^cvieweo 
£.L. 

votes • 
/ ocie 

£. K — 

J. *-*- 

: /cf * <y/r (-66 f or- cor?r>rc Cion cte. Co i/s. 
- heorr? of eJe vo Cion of her Chon E/. 370 os shown on /2-JM/- 68. 

— use. 7'^MS. bo its (A-490 friction type) -JK/-67 



REVISIONS 

SKILUNG - HEILE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

pnojix1 
THE WORLD TRADE CENTER \ TO COLUMN CONN. - WHERE COL .SPLICE 3*ABOVEf=L /- 29- G8 

EL 3/0 or. 

EL 309-9" 
\ tU 

Butt ft os 

shown on 

K0-JK2-2 

— 

i'1" 

!: K + +1 -A 

7#‘<f> HS bolts (A3?5 /fiction type) 
& 3 ”o. c. C%excG.pt crs no fed on Sch eduic ) ) 

Beam (see p/ons) 

y/e/djAji 
5i(f. * weld 

<T we Id for coL Ft. over tb " to 2 b *. 

weld for cof Ft. over 2!a’ to 6" 

Provide fu/t return of top. 

+ 4 -v* 

wawiw; 

a or b 
i—-rTT-rr>f lui-KjJMl 

/■ Material of T to be A -36 

2. See schedule on /2-JKJ-67 

for length of T^ no. of bolts. 

Column \ 2nd. ro w (sym. spaced verticollij) 

L 1st. row 

_s v/etd A 
I^~^\(E70xx) 

Weld A 
\(E70xx) 

'h/^rcc ? 
JM) 

343e°^5 

cof. % beam c cof-% 

\ ? " *2' min .Ccut this side of T if rep ‘d) 
\ 
\ / Wefd a 

\"'~\(E 70 xx) 

f £ beam 

5T !2 YE 65 

■■ Weld A 
\ (E 10 xx) 

'.2*4A.Wkj 
S.C. 

(2,^ V i\c w«c. O 
E.L. 

C Type A ) 

jeeri on o-o 

(Type 5) 

u (EC t iOr / D-D 

12-JKI -68 



REVISIONS 

(S' 7- GS 

C>'2 8-GS 
2W9-G9 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project _ 
THE WORLD TRADE. CENTER DETAIL OF ELEVATOR. SEPARATOR 3EAMS 2-9-C8 

ELEVATOR LOCATION OF ELEVATION LENGTH END CONN. DETAILS 

NO BEAMS AT TOP OF BM OF BEAMS LEFT RIGHT 

J-l, 2 4 3 EAST OF J-l 

WEST OF J-2 
west or J-3 

323-6" 

3/9' 6" 

309-8" 

3^5* <r 
293'<?" 

264-2“ 

274-2" 

262-6" 

252-3" 
251- 6" 

'241-3" 

323-6" 

3/9-6" 

309-8" 

303-6" 

29J'c3" 

284- 2M 

274'2" 
264’. 2" 

252- 8" 

241-8" 

9'-7" 

9-4V 
9-7" 

9-7" 

9 - 6 " 
(5- 6 " 

9-7^ 

^9-4V 

s'-7" 
1 

fvi»nur'f». »o- -■ -t ; ,-o -*■' - t.tv-it- rxzrzrum 

IQTE-- 

1. 4- No 3eot /?. Req'd. Beom end embedded in pocket formed 
in found of ion wall. 

2. See Dwg. 12- JKi-70 for type ond detoil of connection. 

S.c. 
Ri\/licW<LO 

£.L. 12-JKi - 69 



REVISIONS 

3-30-70 

5-/8 -70 

■ «VICV*ID 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Slrucfural & Civil Enginoors 

projectrH£wqkld TRADE CENTER. T,TLE DETAIL OE ELEVATOR SEPARATOR BEAMS S-2G-G9 

Elevator Location Elevation 

°f M £££,1 Sfn 

J-4 \Nor/h ofj-4 32T- 7" 1<W'^0 

3/S,-4" 

309-1" 

296-7“ 

290-4* 

287-8" 

BEAM E/VO COMM 
DETAILS 

Lett \Ri$ht 

30/-Id 

North of K-i 32/'- 7" 

3/5-4" ■ 
4-3" 

PL id’ 

8-/o* 

9 

4-3* 

9 

4 

9 

9-0" 

309 -r 
302'-/O,t 

296-7" 

290'-4" 

237'-8" 

K-2 West of R-2 303'-O" 6*4'3e 0 S-?'z 

293-8" 

260-S" 

267-8" 

25 6'-S’ 

252'-O" 

24/-O" 6*4*3&Q 8-0*2 

■ A 
A 

H-iO 

Location 
of beams 

SEAM 

3/zc 

323-GT 

3/9-fi" 

309-8" 

303’’ or 
293- er 
264-2" 

274-2“ 

E/VD CONN 
DETAILS 

Left 

262-3" 

South ofE-3 24r-8" 

North of K' 5 323-6" 

H-L ?*3 

H-4. 5 to 

//•Z8f 9 Eosr of H-7 
West of H- 8 
West of H-9 
EostofH-9 

A 

A** 

3/9-6“ 

309-0" 

303-C" 

293'-S" 

204-2" 

274- 2" 

264-2" 

262-6" 

252-8" 

2ST-GT 

24/-3" 

32T- 2" 

307-2" 

32/-2’ 

307-2" 9:3F 

32/ -2" //-5" 

307-2" //-5" 

293-2" //:5" 

32/-2" 10-9* 

/VOTES: __ 307’2" f /Q-9"| f t 
L ■>£ — no seat f& $ anchor req’d. Beam end 293-2" /o-9" A A 

embedded in pocket formed in foundation wo/I. ' 
*K_^ ^ . / •- . . J. . '/ - ‘ . ’ ' 

Tape A , oKce.pt no seat & t anchor reo'd. 

3. >See Dwqs /2-JKt- 70 $ 70A for type 4 de tail of connec t/on.___ 

A. jK ^ # — sim!hr to Tt/pe A, iv/M 7“embedmenf in Concrefe and base. t$ = 4"*. s& <o-G"/onq.) ^ -JKT G9A 

9 

9'-5" 

8-0“ 

A r 
& A 

* pX* 

A A 







SKILLING. HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Enginoors 

PROJrcr rm: WO/2LD r/2AD£ CEtfr£/2\ Q ELEVA TO/2. J-4 "3UMPEP." BEAMS DATE 5-26-G9 









Structural & Civil Engineers SKILLING, HELLE. CHRISTIANSEN, ROBFRTSON 

TITLE _ _ 
project/-/se ££a/T£/^ 6£AM ££TA/L - £L £‘/A TO ft ft/.73 /-/S-72. 



SKILLING, HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Enginoors 

r"OJ':'''/-//<£ WORLD TRADE CENTER T'TLE SEAM DETAILS - ELEVATOR P/rS DATE /S- 72 

REVISIONS 

12-J/C/- 70 R 





REVISIONS 

3-21-G 9 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PHOJCCT 
THE WORLD TRADE CENTER. 

.— 

GEAM DETA/C UNDER /EXIST ITEAE PND/VE MAN/vOlE 

Eosf face af exist. 
\ telephone M.H. 

4-5-63 

Sott of exist, 6earn 

Existing /4AE 30 
under telephone M.H. 

IlIj] 
E Top of 24 AE__ 

E/ 292 - 7‘)(NT/4) 
{ £/ 252-/0' (SEN) 

Shim or fill E to ^ 

assure Ego ring of 
exist. J4v\Eonfop 
of 24 TE 

24 fiE34 

> I 

_ J 

IK*BphmW* i \ A 
HUiHH 

J 
?! 

No res - ‘ 
/ (A/E/1?) 

\ (s r/x) 
A/orth re/epnone manno/e . 
5outn re/epnone monno/o . J 

^<CV!tfWcO 
C.L. I2-JKI-72 



Stfuctural & Civil Enginoors 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

project 
THE WOPL D TRADE CENTER 

TITLE 
DETA/L OF POSF5 

□ ATE 
E-G3 

REVISIONS 

£-7- G3 

2-4-G9 

3-ZI-G9 DetoJJ 
//o. 

07* 
Posf 

We/d 3 

/ 81*17 •4 '4 

j 
/0/P33 '4- '4 

3 /O rtf 49 
— -- 

5/<s '4 

i-’ -—— 
■A^ ■ ! r: J-J- '■ ~ » i 4s ! fc i 

i 

Oe/o/A Size of 
No. j Posf 

We/t/A IVe/c/S 

_ 
. 

- . — 

i 

i 
- 

i 

£/e/a//on~ 
TSee p/a si) y 

P/on 
s—Beams o / t 
X“'- - J-’-Jp 

a/ upper /ere/- 

T / 



REVISIONS 

G-7-G8 

7-/9-G>0 
9- ^ -63 

//-5-6S 

1-8-69 

3-21-6 9 

7-/f- 72 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT 
THE WORLD TRADE CENTER 

$ of hoover 

Structural & Civil Enginoors 

DETA/L OF HAN05R5 

mm 

a-s-es 

!?- 2A-G& 

—««• ii»i)»i.i mniininTi 

E/e/afion- 

(See p/an)/ 

Qeam af~ 
Lower /eye/L 

I' I J W 

v ^ 
Jw'S 

\ ^ ^ 

^ o<S. 

(/irtSSZ 
- J'SA See schec/o/e 
—"--- --dz-j.^1^5 

]_£ ^ 
~T^ Sides) 1 

E/e i/a ft on 

Prov/Ee sh/ms To 

insure surface ^ 
con Toe / for 
frier for? fy/o <£. 

US. bo/is (fypi) 

oc>'St- 
Cf bott flange segu/secv 
(for Oct. Uoi. 4k) 

^ Use Typ- /beam fo 
^ Seam connec Hon 

DeroU 
No. 

Size of 
/Longer 

/ / 2 VP SO 

2 L2VPSO 

~7* L2/f36 
(See co/. sen) 

4* 
L2tf36 

(See Co/ saf) 

5 LOHP4S 
\ 

/SHP/42. 
(See co/. sco) 

!4Wr3& 

P/o tes 

IV 

3a 7" 8'Z /O' 

3£. I /o" I B'z I /?.* 
° l l l 

G" lQ~ 

/6" &'i\ /Z" 1 I 

73' S'2 

//here no beam occurs LI U i 
or fhe Lower en d of || *L " • ™ 
honjer, proyfe/e /"& timSC 'f\ (' 
os shown. Where she or 
head occurs sec c , - 
c/e fa if on /O- J/C 2- 36 -b&C T L OH 0-0 

We/fa We/ao DeroU 5/ze of 
LLc. Honjer 

P/o Tes 
ti |<fz z ; Y7 H 

//o. of ft"! Me/ja WeMtt 
* n ' 

I2.-JK/- 7€ 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

PROJECT / t— » > / — t /-v ■ i k /"r iiTT ol TITLE . s 

REVISIONS 

4-/5- £9 

77/£ lA/OZLO TRAOE CENTER 

3N Structural & Civil Enginoors 

ZDETA/L AT JBOTT<=>*A CDF NAA/OFJE. //- 5- £ & 

nt 

AH Sides —-K 

__/CP. 
IXXfTy^.) 

^ Eleven T/on ciT too -/Torn of it 

D<e Tex // 
AJo. 

/ 

2 

3 

E /er vo / ion of 
ePoftom if 

EL 272 ~7 

£7. 27 / 1 <£> 
El, 2 7/ ~ S 

EL 27/-,6 

c/. £73^3 

c/. 2 77 

EL 277/-5 

2 *7<S - <2> 

5” 
£7. 2G7'-/l" N 

D& Tai l t=L.Us v'er? T icon of 
No. E> o TTo nn it 

Ah 

s.c. 

/VO /*e 5 : 
/ /A// /?■* 72? have. Fy 3G /<Si. 

// we/c/s To be E/O rx . 

/2-JKJ-7SA 



SKILLING, HELLE. CH RI ST IAN5 E N , ROBERTSON Structural & Civil Enginoors 

projgc Y/-/S WOZLO -TEA OE CBMT£R\ TiJLCD E TA / L OF HANGED UA/OEfZ BE A MS INfTHCOtfEZJt I DATE //- S-Q& 

REVISIONS 

| sBo-H-om T /o riajGL 

j of beo/rj 

O.P. ' 
(Typ\ 

71 i \ I i 

1L. 

Norasi 

/. AU o+her der&j/s 

'Co^er (SG.C. joton) 

fC. P! 
C Tvo.) 

•MmriTv 

He? c> cj e r 
fsec. /?- OK/- 7S). 

/2 - JX/- VS. 
2. A ll w<e /c/s -To txs E VO XX . 

/2 -JKI- 7SQ 



Structural & Civil Enginoors 

REVISIONS 

-- f—— 

SKILLING, HELLE. CHRISTIANSEN. ROBERTSON 

PMOJKCI the world trade center TITLE r-i ETAlL OF- HANGED 
DATE 

3-0/- <£S> 

El. 309-5• 30 Yf2>2> 

\L 
l - — 
j s 
i zSTifS&acr ■ 1 

<$[ * § E y ■0; ■i S CO 1 I 
i. 
•• o p^s——r~— I m 

. fS“" 

*T A:o‘<^ 

* • * 
!*i* 

4- 1 4- 
U- 4. 

-/.‘bOG-Sk- 
—•'-- 

=~=J- - 

-K—Cc° 
J,_._24r,-&£~-^ 



Structural & Civil Eng'moors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT 
TN£ WORLD FRAD£ C£NT£R 

TJTLC 

£>£AA1 CONNECT/ON 0£TA/L 
DATE 

REVISIONS 

7- /7-^S 



SKILL) NG - HELLE - CHRISTIANSEN - ROBERTSON 

pHO-ieci wOtflD f/?fO£ C£NT£R Tnui 

REVISIONS 

7-/<?- 

£1309-6" 

Cope port of |> 

Tf 3. f/onyes 

vP C 

35 
■* ^ 

Structural & Civil Engtnoors 

tDETA/L OP POSTS 

£/ 309-6 

2 is 
fo‘Ae$ on beam wet 

Post /2WrSO 
fr.* - v-r 30[*f/7Z " 

£/303-2 
lllll 

VStiff. £s- 

l4/?ef'd) 

<5-63 

1 O 

v «» 

o 

§ Ql.? 
Cv 

ion 

Provide snim f£> insure 
Surface confacf for 

fr/c f/o/7 rype M5- £>o/fs. 

77 



Sect/on a-a 

N
S

 







SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Engineers 

project 
THE WORLD TRADE CENTER 

3"J [_ 7ar_/e$ see pp? 

BEAM CONNECTION DETAILS <2>-tl- GB 

(KGIJ 

N-5. Bolp 

3"; ; 3" if/ev. vpr/e & 

, (Sec plan) 

\ j .. '£ 
A I C * ! ‘ K iv 

K ■ i 
0 Notes 0 t— -j—,-~'T 
for « ' > / — j— 

_ V- \Ap HO Dr I '4 Rcdor L 50 (IQ Or i 
. 27 YF/77 ,5 

,a . .*■ (see plan) N 

... a 
E/evo t/on 

LI- 3o/ts_ 

' ! i ‘ 

pE-hfW1 
.if1, -I- (See cot set/.) 

+1 'll 4 

1 ’ / 
Q4 (f > 

fSffcr p/an) / 

i“t(uck *t/fry 
(Fy - 50) 

Bonne wictth as 
oeom f/cmge 
( Typ. over cot.) 

\/V 

L 24 YF 

(Sec pfetn) 

" 3 * thick cop 
plote (Fy.-SO) 

p—0y/> s/c/«ry 

5ech/on a-a 

ft5 \?i doles for 

\fy~* 4 Re Bar 

U ■ p * - ‘ o . • ‘ ^ :• \ ■ pN ' ; mC5v •••'•. O ; o I 

>> 

& 7*N3'-0‘ 
Fy * 2>G 

-!"R st/ff. 

Fy3G 

(Typ) 

Soct/on b'b 

Notes : 

/. /J// welds to be E 70 xx, 

2. AH bafts to be A3Q5 fnet/on 

type, unless noted. 

12- JKi-81 



















REVISIONS 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT THE WORLD TRADE CEALTER 'BEAM CC/JHECT/O/J DETAIL TO 5. OF TOWER A'-A 50/ THRU A 5/0 //'Z4-G7 

A/4696.92 

(A-303) 3/?1 4-0" 6 - 0" 509 

( A-305) 530\ 1-0" 9-0 327 
(A- 306) 342\ 5-6“ 4-6? 559 
(A-307} 351 \ 3-8*4'(5. T3) 

\ 
<3-3/4 (*>.27') 546 

i 
E &eo/7i 

A 'EOS A'303 Thru A'307 A'30/ gj A -502 

s£P 

'U 

/J 4696.92 
Tbv/er A Co/vmn 

ref- tine / _ . s 

AJo 7 e : 
1. 5«Tvf SzAzo'u. e cn /'2-JKh/CS 

Seam 

A'309 a A'3/0 

12-JKt-lOS 







SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Engineers 

Pno^crrH£ WQRlD TRADE CENTER T,TUEBEAM CONNECTION DETAIL TOTOWER- TYPE B 4 C 

REVISIONS 

/-5-G3 

//-24-G7 

£ Soils -J. 

El. 309-3' 

CP>. I\ 

vi Weld A V k— 

Tower column 

ref. line — 

Elevation 

i §1 

r (j 'Slot hole in seaI ft $ o 

one! ch'p L yk ^ c 

Seo! (by others) 
u. i , 

T 

-—► 

jv a qi 
*T Q 

• ^ ^ 

-Beam 
(see schedule) 

TYPE B 

Clip l - 

J* 5*-b*0-S'j' 

(by others) 

-?-4I'fiflS bolis 
-rt,'C-/r'CPS'Typtf.* 

(no option) 

J r1: .* £ width i fo6‘ foryrJ'j 
"Hr- 'r1 - 8b' forg s S’y 

Section a-a 

Tower column 

ref. fine 

lb* slot hole to seo tut 
and cf/'p L 

b £ c; 

T:^ 

V/etdA 

Seat (by others) 

for Dg foil A "108 
this is ,V Pace of 
Tower- co/. 459 
(see I2-JKI-I04 
for dimensions) 

Qeom 
(see schedule ) 

TYPE 

CUp L 

3*5* 3e > O’Sb' 
(by others) 

2-If'<j /IS bolts i 
(A 325 friction type) 

(no option ) 

Note: 
/. Provide J-b**7st' 

washers (Fy *50 ksi) 
(sq.. or round 

Z See schedule 
I2-JUI-/07 f‘108 
for locations. 

Section 6- b 

12 -JK! -106 



SKI LUNG - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

phojeCt 
THE WORLD TRADE CENTER 

REVISIONS 

5~/-6<S 

/2-3-GQ DETa/L No. 
(3E A N! 

SIZE \EL£V. 

A'/Of I4IAT30 

A-/02 / 4 YE 34 

AH 03 2/8 49 

AH 04 

A-105 2/3 4 9 
AHOG 2/^96 

’ £_* <■ 'jl*> 

AH 08 2/^96 

AH09 2/344 

SCHEDULE FOR BE A FI CONNECT/ON TO TOWER 'A 

TYPE 

_CONNECTION_ 

SEA T ft ST!TEENER ffc WEL D SIZE 

C 

C 

C 

(See !Z - 

C 

3 N 

CY S' 

G'z~ | S’ 
G" 

l O'} 

Q’i _5'_ 

6 >2 7' 

15* 5/g 

/5* 5/6 

/2" S/6 

IHO 

/3" 5/c 
lp 

s,c /C' 

■ < ^ 

/£>" 5/s. 

A?" 5/6 

3 2 

^ 3'z 

//- 24-07 

r°qJ 

A-20/ 

A-202 

A-203 

A'204 
A-205 

309'-/' 
/Gi\r5G 309-r 

/G/F3G i 309-/" 
309-/" 

/6P3G 309-r 

20*4 
203/ 

c 6" 

c 6" 

AH G‘ 

A-/ G" 

A-2 G" 

6V \ O' 

G'z'X 6" 

6fi\ 0’ 
6' 

NO TE: - 

i. See dwQ l2-JK/-l05el0Gfcrc/efot7 oF connect/ on, 

Prov/c/e type C sear connecr/on F' C'/p * 
os shovn on /Z-JF/-/o<£ and FYe/af we/d To 

/?' Z/6 I '*/<, J'S 
/*' ^ r/r. 

I2-JKI-I07 





o
. 

REVISIONS 

/2-3-G6 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

r'.ojccr^ h/ORLD TgADE CE/JTER 

Structural & Civil Enginoors 

DETAIL Or TEAM COM/JECT/O/J TO TO/iIlU A AOG4 H-24-G7 

~ Gc/orr/n /'•?/’ ///<'? 

-rc<c Of lessor cc/ov>7/j 

V 7>£ 

y-£/.S/0. 

Lfi 6.<3t>'3s'2-7" .: T 

f&y ofhors) ^ 

' mill inffT” n < 

GD ' \A i^> 

)?•$ .§ 
*'iVS H 

# ■$. £ 

Crv ’ *• I 
r0 

<ZJ - ’ . ' 
e-H ^ 

- 1 

Lj?<S 

’ CVX //us/i 

\ vl» 
\ 0 

..-A/hr/ fj£ T/'ccr/cn c/cooooce 
.dr—^l9^ /fohsinU-' e0t sirfc. Preside st;i/KS // 

recovery to /oseve scrP/ce 
/ coofacr /or P.5. £&/£$. 

X c r € : 

Prci'/P? 2? •* % .vas/orr; 

/kc. O/' rce/ ri' :. y, Y,; To - 50u'sr\ 

/2-J/:/-/G3 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 3ERTSON Structural & Civil Enginoors 

T,TLi: eea m con me c r /on to tower 'a - A-3IO H-24-G7 

Ref fine of foU< r 

ext. co/issnn 

AJ4698:/l” 
[ 

12-JK/- no 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 

REVISIONS 

/-5-Gfi 

THE WORLD TRADE CENTER 

Tower cot. 
ref. fine 

DETAIL OF BEAM CONNECTION TO TOWER X //- 24- G1 

)fr Tower A' col. 3/2 

E/ev. 294 '■ 
. 

■“••'•will’ >^Vv. ■ 

X- / e “ J/o/ m clip L 

dip L 4 * E * 4? 

fby others) J 

r rn 

^24 VF160 
By o/hers- 

Face of Tower 

A' column 

" —Seat 
( by others) 

E/e vo tion 

AH bolls shown lobe 

V<* HS bolls (A 325 

friction type) Cno 

Option) 

Provide woshers 

lb"* 7r& (sp. or round) 

with Fy - 50 Ksf. 

■ '"re¬ 

section a-a 

12 - JKf - U2 



Structural & Civil Enginoors 

Of B£AM COA/A/fCT/OAJ TO TOWE/Z W °ATE /-5-C8 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

projcci THE WORLD TRADE CENTER 

9ERTSON Structural & Civil Enginoors 

T,TLE DETAIL OF SEAM CONNECT/ON TO TOWER >\^TDATE /-5-£S 

REVISIONS 

hi0-G8 
-Tower co/. re./! Una 

?*('* r-i'i 
/2 slotted ho/es^7 i-T 
In Ls 

/ return i / «—r tr \ I 

e./hZ* I [H 

i: 

4_ 

Allow '/g erect/on clearance y 

eo. S/c/e op beam we6. Prov/de 
shim ip necesscrry to Insure 

SurPoce contact Por tt.S. holts 

scr*-'— 

8 _^ 

34* 1-/.S. bolts (A 325 Pr/ct/on type) 

No dpt/on. Provide lJ4 < 7/G washers 

($<?. or round) with ftj - 50h S./. 

Section b - b 

„—^ race oP Tower cot. 

2LS- 5 *3?* 36*[/'-3\ 
(by others) 

• -i 

El 234 

^ \ \ 

..1. 

——lJ 3 

IG AE40 
tN£:w ■ 
Cope i 
.- —Tower bracing ft 

Section <u - a 

12-JK/-1/5 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoori 

POUJtCT 
THE (NOR LD TRADE CENTER. T,TLE DETA/L Or 3EAM CONNECTION TO TOWER A' I DATE <S-23-08 

Power Co/. 

O 1 ref. /ine 

Q^1 
o 

i m „ V5 
/'zs/otfed 
hofes in O /*/* 

> i 
2 V 

*1 ; r ">W * 

/“return \ \ ! CO 

timers)/ ^ \ M 
: 

» 1 

CM 

—m 1 C ^ '*bo/ts (A 326 friction tc/pe) 
A//ow /£ erect/on c/eoronce J ' /Vo option. Provide / 3<t 
each side of beam weh. /dossers (s</. or round) with 
Provide shim if necessary to / Py = 50 k.s.i. 
insure Surface contact ( 
for d. 5. bo its 'v 

S<sc tion h - 6> “/*■ Pace of Power A 
b roc in g tP 

E/. 284 

/<S a 2<S 

. n~ It— M 

1 W\ 
y) CD-I 

S o- 1 
^ i 
.^1 

f" I 
Cope I ! 

_JL 

~^6 

2 Ls * 5 * 3*2 * 3e> * /-3 
(be/ others) 

O O c. / / o /) Ca - O 







REVISIONS 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil En0inoors 

projecT/7/£. wo/?ld r#AD£ C£Nf£R\ T,TLt 3£AM CONNECT/ON DETAIL TO TOWER 'A' °ATE 

Tower Co/ 
Tef //'nC 

//- 5- 

Tower spondre/ 

\ fp? 5 fods over 
"fop of beem ^ 
<V/> /*. 

E/.26* 

^ Tower /}' cc>/. 
J T?e T / in £ 

. ■ fP? s/vds o^er 
I fop of bcom 

i See /2-JCZ-5 

Tower / spondref 

>nec r/orf 

Ur 1-3 

/-/<?; /'/ 2 

/■ 

i 
345 

/2-JK/-/20 



SKILLING, HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Eng i noon 
mhoject 

THE WORLD TRADE CENTER BEAM CONNECTION TO TOWER 'A' H-27* G3 

REVISIONS 

; Tower *A' col\ ref- /me 



REVISIONS 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

I'HOJECT 
THE WORLD TRADE CENTER EE AM CONNECTION 70 TOWER ''A U-27-G8 

£/. 2 64 2 -r_r_ 

£/. 262-0*r~ 

Tower 'A* co/. 

sr rcf- hnc 

- 

IJ?"ft 

y C/rp L - 4 x 6 / *% 

' . lb"s/of ho/cs 7- 
I— 

y u ' Top of beam * 
i'i" T f •: m Lon/y \ cf. 262-4^ J? 

: LI |_l-^ . I 

? i : Iffin I w See P/on <V 
^ ?o! -r j 

a^i 

'2-/5 X J<5 * 0'd£" 

. i, _L 

E/. 264 LOmj 

Tower Spandrel & 
_/AivS 

\ T'TTSfnln 3_ 

/ y/nb, 

+'TlT + 
••if-4 
+-■■■4 1 •: i ! / 

V 
o, . 

■\. .I_I 

ro/. J42 ^ j 
w'/o/os-fi* j 

IV/<9//5-G'' "I 
Co/. 345 

/ELEVA T/OSV 

Tower co/. P thickness * 2 7E fpr co/. 342 

*21T for co/. 345 

^ f /G W_i 

Sect/on b~b 

Notes: 

/. AN bolts to be ^"d> H.5. 
friction type. 

2. AH welds to be E 70 VX, 

( Connect ion oi col. 345 stmTlor, _j| 
opp, hone/) 

Section a-a /2-JK/-/22 







SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoars 

PROJECT. 
y/ye world trade center. TVT'mV‘BEAM CON WECT/ON DETAIL 70 N Of TOWER '3-3-201 Thru 3-207 °A7E G- 7-GQ 

- 'll 
4L be am 

N4SG9.0Q 2<b/ 1 
HjjH ■ )■ 

•IM • ' »• ' 

3- 20/ 3-202 3-203 
3-207 

£ beam I(2> \ 

A/ 4509.06 

\G I i beam i. beam 1(5* \ 93& 

j Tower "s"co/umn 
259 fre-P. fine 

# 
3-204 3-205 3-20G 

A/o Te : - 

f. See schec/u/e on 2-J*T/-/3G 

/2-JKJ-/3J 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 
THE WORLD TRADE center 

REVISIONS 

~&EAM COMMECTfOM DETA/L TO S. OF TOWER. 7Arv B-40 9 

N43GL 92 

Tower 3 cofumn 
f ref. fine 

4'-On 451 (8-402) 

‘%‘TT (a~Suaf 

4I& (8-406) 

(8-403) 4-45 3'-G‘ 

( o -V U'ij *-j Co 1 7 ' C' 

(8-407) 412 : 3-C" 

(3-403) 403 ; /'-O" £ btzom 

3-40/ 3-402 

3-405 
3-40G 

3-403 

3-404- 

3-407 
3-408 

\ n3‘‘ 

N43G.I- 92 

« XrT 

I Kl*1 
5 V / it \ v_r, > ? / 
*5\ y 

V^i«S2^ 

-40/ 

1" 

e>-4o<j 

/ower 3 cofumn 
ref. /ins 

No Tg. : 

/. See schedule, on /Z-J/</-/37 

/Z-J/C/-/33 

.V W\ -=» ‘{3M 



I 



/Of*-*., 2. 



SKILLING - HELIE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PitOJi. CT 
THE WORLD rRADE CENTER SCHEDULE FOR BEAM CONNECT/ON TO TOWER 3 

DATE 

REVISIONS 

/2-3-GS 

2-/9-G9 

3-2/-G9 

DETAIL No. 

3-/0/ 

3-/02 

3-/03 

3-104 

3-/05 

3-/OG 

3-/0 / 

3- 

3-//2 

3-1/3 

3-H4 

B-//5 

B-i/G 

S-//7 

3-//S 

3-20/ 

BEAM 

5/ZE ELEV. 

IGVE3& 309- T 

/G HF3G 

24 Hr 84 

u> /V' i>Cr 

3-/08 IGHF3C, 

3-/09 30^/90 

B- no IdltBSd 

309-r 
IGAT3G 308- 9" 

24PF84 aoa'-v 0'-//7am 

337E240 308'-T /-to' 

/GUP3G 30319* O' " 7S 

309 

3-202 IG33/ 

B-203 2/344 

3-204 /GAF3G 

B-20S /GPF3G 

3-20G Id t^78 

3‘207 /<£> VFS3 

/6H?3<2> 

2/344.309 -3 

309-r 

/'-3*a 

/-3?a 

TYPE 

CONNE cn o /J 

SEAT 

IN t a 

<3" y 64* 

G 

3*2 9 

84’ 9 
<54 <3 

6 4 G> 

8'z 9 

<24 G 

4 G*2 

el2 I 

A B 

5/c 51C> 3\2 

/2 stc 5/G I 34 

v<s 34 

5,c. 5/c 

l2 l2 

S6 '2 

S/6> S/& 

S/6 

tm wm 
5lG 

n n ■■ ■■ u n 
ff*s S/6 

3<s 3s 

54 

£-7-68 

R\Z VI «S.vV vs O 

E.L. f2-JJt/~/3C> 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Engineers 

firojccT rHE WORLD TRADE CENTER. T,TLE SCHEDULE EOR BEAM CONNECT/ON TO TOWER ‘/3' DATE G-//-G& 

REVISIONS 

/2-/7-G8 

2-I9-G9 

Givi'S-vVv£C> 
E.L. 

DETAIL No 

3-30/ 

3-302 

3-303 

IB'3°4 _ 

3-305 

3-30G_ 

3-307 

<9-303 

z3-309 

BEAM 

SIZE ELEV. D 

/CYP3G 

361^300 
. . 

/GAE3G 

309'-r 

309-r 

309'- r 

2'-O' 

308-9* 

309'-r 

_ -- 
k 

--I. --- 

CONNECTION _ 

SEAT & I ST/TEENER & \wELD SIZE 

& w t j L * B 

G*z Gm V 12" 3V 

8k & 18 38 38 5 *2 

gY G *Z 12 s,c, S,L 3'? 

»*. *.«• 1»--—tJj 
irvLtV >1 — fjn *•«.•»» ■ 

3-40/ 

3-402 

3-403 

3-404 

3-405 

3-40G 

3-407 

~3-4Q8 

3-409 

} C 

309-r c 

30&-T c 

308,-r 2-2" a 
N.30a’4" 
S. 30G-S" / - 9 " D 
tV. 30&-C 
s. 30<o - 7 ** 1 D 
y. 30Q\-G~ 
%r§8£=zr O 
ft % 
S. 306-3*4. D 
tv.3o&'-&\ 
S. 307-'O" D 
ts.soa'- 9". 
S. 307-’2'2 D 

tV. 303-9’’ 
S. 30 7-'6'z r-r D 

308’-9~ C 

J_f _r_ 

'2 Gi G *2 

/ 22 

/k M 

H—h.J- 
r r _i 

i',G> &f2 9 

'a 6'2 7 

NOTES:- 

i N.-Elevation of North and of beam along face of tower spandrel /£. 
5.-Elevation ot South end oP beam a long fine (SQ'). 

2. See dwg./2-JE/-/06ff3S for de tail of connection. 

/Z-JN/-/3Y 



REVISIONS 

SKILUNG. HELLE. CHRISTIANSEN. ROBERTSON ON Sfructural & Civil Enginoors 

cj-/3'63 

/i /W/C/'/ST 

/ 

3 

4 

S 

4 

£&£*4770A/ 

IV4 \-1/4707-/' 

7/47/Z - '& ' 

/V4-7ZZ'GH 

/Vt/Jz-G* 

z/4? V-S" 

A/47SZ'Of 

___   y/4-76Z-'<z* 

__ /V479Z-& * 

__ ’ __j/46Z/-3~ 

_/V4SSZ~'6m 

_A/4S*z-'&' 

_,V4&f2-6* 

______A/£S6S-'9* 

V t /V4SZZ-6* 

/£o£r/^Z/S S6 y/A /V4£9Z-6m 

3/3V 

Jo7-'f 

,?£/4S}AZA'S 

33//: fsoc of/o^yo/~ 
0£>//SS7707 os' 

S/70's7o/s~c//?//y/cr — 

J07-S* 

30 7-//* 

f/cyo fos7 
jot 3k/?£o/ 

ffno/' 

-U- 

307-//" 
- / a 

SOS-/ 

_i__ 
So#-/* 

SoS-f 

'/£>7T£rSS 
/ 0/3/yf/of/z/op f> fe /T/ttsf//. 

ZT. & -fc/o^oo /&? -r1 3 locof/oof 
3- 3/o 7*hf/oo7S .' 

/Vbof/6 fy/o offbwo/- f - To^co f* 
vj>" - *Socsff> " " " 3 - 7roos<£/-' f ’ 
33- Ooof ft u /<* 

Is/ - /A/s' *■/ >• >* " 
ososoj/s/tL.- /VO Too oos or ro/o. or /o//c of 

tvc/c/\ [\ y 
'*>' / 1/ * 

V‘*j| 
-J_ 

3.000 f/OO? 
3oo fcfoo/ 

03 A A/ 

/z-^/a:/-/3<s 



REVISIONS 

SKILLING. HELLE. CHRISTIANSEN. ROBERTSON 

project -rHE WOPtLD 7AAD& C&NTEfk I TITLE & £ 
Structural & Civil Enginoori 

5BAM CONNECT !OM TO TOWEP, 'B ' i2-3-G6 

*■ » • 

as, Bolis a-325 
refer,'on Type), Use, 
-j bo!h capacity , 
Tic frier bofrs of Jen 
pour;no ponerere, 
C. r ccftsrrucTion 
Joir.f. Provide 
/.* ctshers tty* ~/P 
CScpcrc or round') 
wlrh fy-5c_ 

5 oV A 

i .‘/'Cmo no ■ -gayr*; • -• • v.—-  -- 

P LA 

vC 

'5I.Z74-C' 
J_i 

Si"Sf'err ne'e 
thro „s enfy — 

r> • ' n'fi r* > rrovioc /V. 
between 2/or 
id L and rock weld 
re I both ends . 
Shim if necessary 
ro insure, beorinj 
of 2(o before 
i)phie n/ng of bo'is 

Q/&U P 
/ /T^* 

y! r- T i 
prov.Qe / 
4fZ // 

M Connection ,oer 
reacrion as 
shewn on of an 

—/'dainrain clearance 
each side before 
ony cone re hlny work 

^ c 

"45 L 

3riSl)e.ner fZ 

£ £ £ VAT i O /V S e.cT / o n Cl-ct 
l2-JX/-i53 







IQ-JKI-172 



WORTHINGTON. SKfUINGV HEUE & JACKSON Civil & Structural Engineers 
PROJECT 

REVISIONS 

/0-20-G7 
6-7- 66 

7- /9-60 

THE WORLD TRADE CENTER T VP/C At BEAM DETA/LS 5-/5-67 

Rolled 

Shape 

i 
jr 

/Vote /• ' 
I Cover ft- See p/an for 

5/'ze 4 /enyth. 

. ’S' M/sra r 

- h4 . 

rt6 v4 
f2 '4 

.w 

■% S/6 

S,6 

/3/6 S/6 

*3 ' S<6 

,S/6 S,6 

t. Sf6 

iU 

n % 

/% fs 
2 

--*'“."?€ A—-1 

/r. We/32 

'+ 

7/« if 

£ if 

f/6 

■h ■?« 

"/6 

3* f« 

/J/4 5/< 

J/6 

% 

/ 5/fi 

/'z 3S 

/34 33 

TYPE £ ■ TYPE 3 
^Y/otes: ~ - 

\ /. Where 2 cover Ps ore usee/, thic/rer P 
\ to be we 7dec/ to Pc//ccf Sh$p$. 
\ Use t\of /n/cRer P to V/9i/r<? we/Ws/ze S/HE \ 

/So/ no / 3re<? 7**7- t^*/? th/c/rnes$ oV thinner fP)^J 

Note / 

J2-JK2 -2 



o
r

 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT 
THE WORLD TRADE CENTER 

REVISIONS 

G-5-G7 

H-Q-G7 
Gen, revisions 

n-i 9-Ge> 

Bottom of 
concrete s/ab_ 

Nuts to be tightened after 

s/ob hos been post- /ensioned. 

Number of bo/fs - I. 75 times 

nurn be.ro f studs 

(Be fore poor/ng con ere ?ey 

/ocof/on of fbe ft to be cheered 

to ossore that o// bo/ts ore ^ 

j centered to /be bo/es thru 

: f/onges Ond bond f/gbter? ot^s 

\ /east /O bo/ts per beam. r(' A_ 

After cone, bos set /oosed^c~(^L' 

' . t/?ese bo ffs be fore prestre ss/ngj' 

Structural & Civil Enginoors 

typ/cal seam deta/ls 

^ shear studs 
TVaYsize of studs, see 
i2.-J/<Z-20(£j<cept otherwise 
.shown on defo/fs ) 

*2 ft full length of beam 

5-S5-G7 

Beam - see P/on 

TYPE 7 CTypicof of/ beams ot_ £/. 2G4(. 

except (pit e r wise shown on defoifd) 

f: 
V C-- 

MP V.W 

> - V. * • 
V(,/ - 
\ •/•r. JH5* 

NOTE: 
AH shear studs sho// be instol/ed 
or? VP only. 
AH washers provided shou/d be 
P4 * 7/c (square or round) with o 
yie/d stress of 50 As/. 

I2-JK2-5 



Structural & Civil Enginoors SKILLING. HELLE. CHRISTIANSEN. ROBERTSON 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaars 

revisions 

PROJECT. 
THE WORLD TRADE CENTER 

'Sc/?ec/w/e V 

TITLE 
SCHEDULE FOR shear convectors 

So h e du / e- V 

DAIt 7-/9- <S6 

Zo/ie Zone. Zone. beam Stud No. Of 
/ 2 3 M?. 5V* e 

8 ^*3'? 

9 ^^>*3'2 

/O 2 

// |jrf*3£ 2 

/2 2 

/3 JV-3S 2 

/4- ^*3'2 2 

/o 

9" 9" 

BS <2>-o 

5" G? 

Length 

!<e |$V*3£| 2 

5/2j 5'2 ' 5V 

Zone Zone Zone 
/ 2 3 

<34" 

20 7Qj>*5’i 2 

21 7&4*3* 2 
V 

Cb-d <bLC> 

23 fetM* 2 
<£-0' 

4V 5V I 9'2 

CoLd 

4 V 5 

;?s lv«3'2 2 . ■9..-<gL- 
s ^ Spacing 4 V G><d’ /O’ 

2<b 

21 $**34* 2 

26 | 2 

2^ &>.3'e 2 

■50 3V-3fe" 2 

3fe Z 

43 |a ^^2 2 

/Vo/e .* 

3 V* 

4'-o 
34" 54' 

»__... _ /_ 



REVISIONS 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Engin»«ri 

r,Jl* SCHEDULE FOfZ SUEAfZ COHNECTOfZS 

S c h e d u ! <e- "A " 

iMB 
*7 - / 9 — G6 

S<ch e /e 

Qcarfi 
No. 

Stud 
Size. 

No. Of 
Rows 

34 WSk 2 

3S 3 

3Q> 2 

. 37. ?U^’. 0 
\ ~ ■ l 

33 78^-3'i 3 

i 39 v<f>*3*2 2 

40 3 

4/ 2 

42 Mi 3 

45 %^3'e 2 

44 2 

45 ^*3'2 2 

46 7&4*$2 2 

47 % <f>*3'z ] 5 

43 3 

44 ! 7&4“i)2 5 

Zone Zo/7e Zone, 
f 2 3 

4-o' 

3*4* 

4 ‘-O 

Spacing 3;2‘ 

5" 

Co" 

S'2" 5'2’ 

Spo 54" I SV 
6*6’ | c^o" 

7it“ I /!' 

Length SjO 
34" C> 

6-o" 

5 “ 

5" 

Co 

G,'2“ 

5” 

S” 9" 

beam 
No. 

Stud 
Size 

A/a Of 
Rows 

2 

53 6<£-3'2 2 

54 |>'3'2 3 

2o/?e Zone* Zone. 
/ 2 3 

36 &V-3!? 3 

59 7£<j>*$i 3 

GO 7Q<t>K?fo 

Gi 3 

<5T3 2 ^>\3/2 2 

65 2 3 

6<3 k^o'2 <4 

Length [5-0" 5-0 

3" 

O' 

3" 

S-'O 

5"‘ 
— 4 »> 
4-n> 

3 

Lengt'h\ 0-0 

cing 3 4' <^'2 

I1 Go 

/o-'o 

3^" 734 

&*c? 

3‘4 

6-0" 4L<> 

Spaa 

Spoc 

o' 4-C> 

334 
3-0 

3" 

<2>'2- 

CS'2- 

3^' 34" 

Ce>W 

72 

£" I <2>2?" 

G,V 

3 V 5" 

3" S-3" 

3‘* 7 V 
6jO S“0 



REVISIONS 

SKILLING, HEUE, CHRISTIANSEN/ ROBERTSON Structural & Civil Engines 

mLt5CW£0 UL£ FotZ SU£AZ CO/W£C Ta/RS....] >- / 9-<*>& igBMi"'r"r 

Sc^edw/e ”4 

Bcorrj Stud Mo, Of 
No, 6/z g Rows 

<57 ^*^2 

63 {3^ *3£ 3 

^7 ' 5^3^ 3 

34" 

'Spoc/'/igi 

72 S>.3lf 2 

73 %$*3& 2 

74 § ji *3'2 3 

75 5 

76 ^ ,34 3 

•3 

3tf 2 

W %**3bm 3 

Zone, 
t 

Z0/7C 
2 

EGEBEZEai 
3'4” 3" 

5-o ESEfl 
ftW 

ES 

5" 

3fr‘ a" 

msa 

4 ^ 0" 4-o’ 

3*: 

3-teT 

O G>2C> 

3" I 4" C*'i 
o" 

5*2 Sti 

&! l^5'2 3 

32 'fa *3*2 5f 3 

Length C>Jo" 

3* 10" 1 /O" 
G,±c> 

cS-'O* 

3^" 5" Sfc" 

c,id 

S<93{4\ 3@4~\ 3<9 4‘ 

3 c, h & ci u) &. ■*, 

Beam Stud No. Of 
No, Six e Rows 

86 7%<j>3,2 3 

80 

67 

£S~. 

37 

£o/?e Zone, Zo/ie 
/ 2 3 

4" SV I <SV 

<£-o" 4*o 

4 V 5V 

<£-<?" 4-o” 

44" <£” 

O-4 o"- 

«*> S&3if 4 

3<3'2 4 

92 S/3'a" 4 

0-'0>M 

3" 44-' I 7” 

o-'o" 4-0- 

5" 4” 

4&n<g-fh I Cs>JC‘ 4-0 

6pc?c/4g 5?T 4 V C?" 

o" 

96 gd-3fc’ 5 

<?7 

*78 

3's?‘ 3'2 

LurtartH 



I 

REVISIONS 

ssf" 

SKILLING, HELLE. CHRISTIANSEN; ROBERTSON Structural & Civil Engine*™ 

T,TL£ SCHEDULE Fog Sf-tEAf* CONUEC TO^S.... | OA!c. 7- /9- 
PROJECT. 

THE WORLO TRADE CENTER. 

>Sc/7ecdu/e. A 

Boom 
No. 

Stud 
Size 

No. Of 
Rows 

/OO 3 

j tOi '£<p-3$ 2 

102 7o4”3’2 ’ 2 

10-1 7s'fr3>{ 2 

/os 7£4>‘3'i 2 

x» 7&<t>3'l 2 

/o9 7q4-3>{ 3 

m '&■& 3 

H3 ^^-3'? 3 

Zone. I Zor?e \Zona, 

4'2 I 4'j?" 

7*>' 

Sp7 

7-0" 

3" 

4^0 

5--o" 

4t/2 

7V 

S'2" 

T'Z JO'q 

Leng+h | /Q-o 

5' 

'SJc> 

3" 

5-cd" 

3V 

o 

3" 

a 

/5" 

/O'i 

Lrincrhh 

3" 
c.! r? 

3/fi 

o' 

4 if 

Co 

Co 

15” 

/o's 

7" 

3" 

vSc h e- c7c/ / <2- 

Beam 
No. 

Stud 
S/z e 

No. Of 
Rows 

1/6 4 

7/9 2 

Zone Zone. “Zone 
l Z 3 

£*or\ S*o” 

3m 9' I /2" 

/Vo/c •* 
'> Aj 



•\ - 

REVISIONS 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON '.Structural &Civil Engineer* 

wtojecy^ 7X4DE CENTER ™i’c SCHEDULE FotZ SHEAfZ COWW£C fO€5 ... DAIE. , //-5-Sg‘ 

'Sch e cdu ie. A * 5c/ie du / e. ” 

Bearn Stud A/6, of 
No, Size, Rows 

Zone, Zone [Zone 

/2S 
(sec. 
note?) 

I 

/2±C>‘ 

Spacing . 3'2" /a’ 

7*0* 

Z'2 
G,*o‘ 

3‘e 9" 

G>*CT Z - O” 

/O'S \ t<X 

&' 

6>*C5 4-0” 

3" 4-<*T 

<b-cS -4^0' 

L <zn a+h 

Lencrth 

3 
• O'O' 

3 

K O" 

3'2" 

B O'* 
" 

! 0-o~ 

4 •• 

B O" 

3 
” 

64 O” 

3 ’• 

6-^0" : 

3 
m 

0-. O’ 

! s 
*' 

d>-o" 

4' - 

6- 0' 

3” 

O’ 

% 

o' 
7" 

O' 

<S&- 

o' 

4^" I <2>V 

S" 

beam Stud No. Of 
No. Si z e /^owsS 

/3<S 

A3? 

140 

Mr.. 

/42 

/43 

/44 

145 

!4$ 

147 

146 

149 

/SO 

151 

Z52 

Zone Zone Zone 
/ 2 3 

4-0* G 

3b" 

5-0* 

Spacing \ 3(2 " 

Spoc 

73* * /£' 

G'-O" 

6*0" 

3Um 4!?- /2^“ 

6 

4-5? '* /2bn 

C 

5" 
G±cr 

Spacing JV 5*2" \ /3'*u 

4-0' G-Om 
3/2” 5n 

4-00 G-O" 

3*2,! 4 V' /034 

4-0" 6 

5*2" (3" 

4-o;' 6-o" 

5j2 " dV' I tfV' 

6 CO" 

4 V 6-V' 

4-0" 6-0" 

6<2" 

4-0" 6 
6" isem\ 

A'oi*es: 
/■ See Oyvo. /2 - .J/22 - P> ot ir> n 



'SKILLING; HEILE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaors 

REVISIONS 

PROJECT. 
THE WORLD TRA DE CENTER SC t-iEDULE FOR SMEAR CO/V/V£C DAll //-S-&S 

Sc Si g. <du. /e. A 

Z one Z one Z one. 
7 2 3 

<o'-Q" 
4b " 7^ * 

$V 15" 

44?" 74?" I /3.£" 

4^0" 6 

7V /7 * 

^/-O* giO" 

jfc" 5V I zr 

3 V 6'o 

4io* 

4 V 6fr‘ I /V6" 

4/-C' <S-0" 
5'o' /74" cinq 

Lenq-hh 4-0n G-O* 

5fc* 74?" 22" 
4-0" 6^0" 

^O* £ 

" 7" /££' 

4^0* G 

3V' 4*" I /4" 

4!0* | 6-0" 

* <?£ * 

Sc. h & du t e. 

beam Stud No. Of 

No, Size Rows 

17/ Vi 

Zone Zone, Zone 

4-0" 6-0" 
V 6(2" I !4'n 

4*0" 6-0" 

LenaFh\ 4''0" 6-0* 

3V 5V I A36" 

4^0- 6 

4k" /3 V 

5" 

4^0* 6^0" 

JV 4/2" 

6-0* 

Spac 

4‘-0" 6-0* 
44?" 6" 

4^0" 6'-O'* 

3V 5" 

6" I tf'o* 

/34" 



SV
f, 

REVISIONS 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginssrs 

J'TUE SCHEDULa FOG SU£AG CONA/JECTOG3. . .\™Jl. //-S-G>& 

,'Sc/iec/w/e A * Sc. h e d u / *2. V 

beam 
No. 

Stud 
Size 

/6G 
M 

167 II 
166 II 

ILs.? CD 
jj .. Mmwm 

I no 

I/9/ 
192 

/ 73 

194 

195 

196 

197 

196 

199 II 
200 II 
20/ II 
202 n 
203 

Spacing 

ES9939 

Zone. Zone. Zone 
/ 2 3 

6*0" 

4^" 6^'' /4‘ 

6-0" 

4k" 

5-ti' 

3b" 

G‘-0:> 

4-0" <S*0V 

06" 

3b 
a 

4-0 u 

3" 

4-0 l" 

5b 
« 

4-0 7/ 

5" 
jHE| 1] 

5b rt 

4'-C 

3b •• 

4-0 * 

3b * 

mem 
S>2 */ 

4-0 1'' 

5b h 

4 -C 1* 

4b II 

4-0 '■ 

3t> H 

EMM 
3 V' 

4-0" 
5(d U 

WMM 
3b h 

6*0" 

I 14k" 

6-0" 

7V I /<S" 

7^“ n" 

5>4“ !034 

beam Stud No. Of 
No. Size .£ow$ 

204 

205 

206 

Zone Zone* Zone 
. i 2 3 

4'-0" 

5" 

Length 

Spacing 

<o -0" 

4-0♦ 5*0* 

5 V !Of2n 

4 b* /O 

4-0" 6*0" 
3" 

4*0" 

4V 

4*0" ] 6 

54 

4*0" 6-0" 

4^" 

5&" lk" 

<2 

3b* 

4f-0“ 
4b» 

7k" 

6b" 

/2 " 

/3 * 

/Ob" 

7h‘- 24* 

-O' I 6*0* 

3bA 6b' 

5it" I 2iH 

/Vo/<S5: 
A S’ee 5W«. 12 -JN2- 6 eAp/anaf/on 

o-F* Schedu/e . 

/2-JK2-J5 



SKIUING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaari 

REVISIONS 

THE. WORLD TRADE CENTER SCHEDULE. Fa/R SHEAR CONNBCTCfRS //rs-<ze 

•Sc he.<du /c. A ~ 

Stud No,of Zone Zone. Zone. 
Size Rows / 2 3 

'Sc h ec/u/e 

Lenc+hl 4-0* £tn 
A/o Fe s: 
/• See. Z2*VQ. >■ 2 -Jh'2 - 3 <&x£y/<yr7Qf/om 



REVISIONS 

lift 

mWM 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaars •’ 1. • 

’,',°jectW£ WORLD TEADE CENTER T,.TtE SC HEOULE FOR SHEAR- COWA/£CTORS . _ DAIt: //- 5 - e>s 

«Sc/7 e cdu /e 

beam Stud Mo, Of 
No, Size. Rows 

"Zone Zone Zone. 
/ 2 3 

252 

253 

254 

256 

257 

255 

25? 

260 

26/ 

262 

263 

264 

265 

266 

267 

4'-0" 

Spacing 3/4 '• 4*2" I /2 k" 

6-0" 

7iu /6" 

4-0' | 6^0* | 

4-0* 6-0 

6" /Si 

4W 6-0* 

4 k' 5 
4-0* 

Ik' 

Length] 4-0" 6W 
Spacing 3k” I 4 k" 

4-0" 6-0" 

4*2" 6" 

4-0* GW 

Si" 

4'-0'‘ 6-0" 

6i" 

Length 4-0m 6W 

Si"\ 7i' 

Si* 

7k* 

/2" 

/6b 

7i' /Sb° 

6-0* 

4i" I /S ' 

Length 
6k" /6" 

Length] 4W GW 

56" /4k* 

Length] 4-0" GW 

4kn 6*2' /6b* 

L<en<arhh 

5c h e du f <£. 

beam Stud No. Of 
No, Siz e Rows 

Zone Zone] Zorte 

270 

27/ 

272 

274 

275 

276 

277 

276 

279 

260 

26/ 

262 

263 

264 

2 I Length 

2 

3k* 

4'-0" 
Spacing | 4/2” 

H93X9 I 

Er/xar&m 

Si* 

4‘-0~ <6-0* 

Si* 7k" /<6" 

6-0* 

4-0“ 6'-O' 

4W 6-Ou 

4k" 10* 

6 

3k* sir 

4-0" 6 

4-0" 6-0' 
10" 

6-0" 

6 

3ku 3k'1 

4-0* 6-0* 

5k* SO* 

4'0" 6W 

3k* 

470" 6'-00 

/3k" 

23" 

5k" 

/do te s: 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Engin»«rt 

REVISIONS 

h 9 fe£Lk 

w. m 
V \ .y . y 

PROJECT. 
77/£ WORLDTRADE CENTER SCHEDULE. FOR SU£AR GONMEOTOKS. .. .Mr. 5-<Z>& 

Zone. Zone Zone 
/ 2 3 

Gc/7ec/u/e V 

Stud No. Of Zone 
Size Rows / 

• length 4-0* 6'-Q'’ 
Spacing 4& " 7-l?'1 

S'-O" 

Spacing I 7£* 

74" <?44 2/k 

y-0" 

So /? e du!a. 

Zone Zone Zone 
/ Z 3 

2 Length 4-0" 6-0* 
Spacing 4" 6b “ 







SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

title _ 

REVISIONS 

projectw0ffLD rtfAO£ center 

* _ 

f" Zone El) 

)N Structural & Civil Enginoon 

5CNEDULE £Otf 57/EAE CO/M NEC TOR 9-20-63 

L en<?ff? o_£ f&P__ f/3/7.95._ 

. Zone (IT) 

Lett 

3 eon 
No. 

40/ 

402 

403 

404 

405 

406 

407 

403 

409 

4/0 

4// 

4/2 

4/3 

4/4 

4/5 

4/0 

4/7 

4/3 
4/9 
4ZO 

S/ud 
5/z.e 

34</* 3 “ 

34?< 3" 

34<?x 3' 

ZONE (I) 

Leno/h No- Eo fa/ Ho. 
^ tows Of Sfods 

34</x 3'' 

54e> k 3" 

34<?x3“ 9 -O" 

/S-o~ 

5ee $cf>ec/u/e For spacing 

_5CHEDUL £__ 
£on o earns v/nene p>o/nr oF max, 

m & me n r /s no/ or £ oF Spar7 

ZONE (U) 

P/jf) / 

/O'- O* 

2/-.4 " 

/$'-o~ 

/2-0" 

ZO^-O' 

/Z'-6“ 

/o/o” 

/9'-7” 

/?'-?- 

7 

7 

/O'-O' 

25-0" 

8-0" 

/7-6' 

7 

/3-0' 

/W 

22'-O' 

-~/oZc£ 

No. Of 
80* s 

To fa / (fa 
Of S/uc/s 

3 87 

2 9o 

Z 88 

3 87 

3 78 

3 57 

3 90 

2 38 

Z 84 

3 78 

4 34 

3 84 

2 76 

3 87 

2 3<Z 

75 

Z 68 

2 64 

Z 8& 

3 87 

Seam 
No. 

42/ 

Sfuc/ 
S/z-e 

3£b<<3“ 

*4 4*3” 

ZONE (I) 

Lem//> No. Of Tofa/ A6. 
OfS/oe/s 

/O- o~ 

4'- C>~ 

ZONE (T) 

/ en o+h No of Tofo/ No. 
Len9f R0„S OfSMs 

4Z3 

424 

425 

ZG 

3" /O'-O 

428 

429 

430 

43/ 

432 

433 

434 

435 

430 

437 

433 

434 

*49*3' 

3" 

34~3<3" 

*4 9x3" 

3“ 

3" 

7 - 

Z2'-0“ 

/z-a" 

5-8 ~ 

Z/'-O" 

*4 8*3' //'-o" 

s4 9*3" fO'-O' 

24-6* 

UV*3‘ 

3' 

349 X 3 -' 

/8'-G" 

2 /- O '* 

//'-<£" 

//-&" 

/5-0' 

No 7e/ 
See na/e-s 
OF S^uC/S. 

on /Z-JN2-20 fo* Ffy& afe s c n/p // on 

/‘Z-JXZ-/9 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

project THe WOKLD TRADE CENTER 

Structural & Civil Enginoors 

REVISIONS 
SCHEDULE C 

TITUC SCHEDULE FOR. SHEAR CORRECTORS 

SCHEDULE "C 

4-18-09 

&CQn7 Stud 

No. Size 

3 

441 

4-42 34<?*3‘ 

44 3 

44G 

441 

448 

449 

450 

4SI 

4S2 

453 

34<P*3~ 

34<P*3* 

34.<p<3* 

34t*3" 

3j.{>*3' 

34i>*3‘' 

344>*3" 

ZONE LI) 

Length No. ot 
rows 

To fa/ No 
of'studs 

/4*-r ’ 3 ~ 84 

i4‘-T 2 40 

to'-o" 3 G3 

20-0"! 3 72 

Z4-0" \ 3 54 

ONE (E) 

/G'-O" 

/4'-0* 

/4-G" 

/3'7“ 
/4-6" 

/5-2" 

22-0" 

//-O' 

20-0* 

/4-0' 

2/-0" 

ZO-O" 

19-0" 

!8-G" 

i9 -5* 

2/-6" 

//-O' 

r- 

34 

2 40 

3 63 
3 72 

3 54 
j -2/ 0.0 

3 <S9 

3 G9 

3 69 

3 60 

3 84 

2 21 

3 78 

3 43 

&CQrn Stud ; ZONE CD zone ca) 

No. Size. Length No. of 
rows 

Toto/No 
of studs 

Length No. of 
rows 

7ofot No 
of studs 

Nofc : C^/ V- ■ 

8<?e /2-JN2-19 £ I2-JK2-20 for further ctescr/pt j on of studs 

OAA*N 

s.c, 

/2-JK2-i9A 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

PROJECT 
THE WORLD TRADE CENTER 

titlx 

r.Vr f.l i n • r.jCTO-CTO'' tmu.E FOP MAT 
DATE _ 

7- -<£>& 

OF SCI'. I PI ION OF SHFAfc STUD COl.GKCr'M T A -y.i ■ •: t- ZJiXLl USE OF TABLES 

REVISIONS 

9-20-L8 

orMCHro 

BEAM - NOM I N'A I. UK AM SIZE FROM A.I.S.C. LIST INC 

STUD - NOMINAL STUD SIZE (l)IAMETKK X I.ENGili) 

TABU- NO. 1 - THE NUMBER OK SHEAR STUilS CALCULATED 

using formula (19) a. i for the 

CONCRETE AND STKEI. RAW MI SHOWN 

TABLE NO. 2 - SAME AS TAHLK 1 

TABLE NO. 3 - SAME AS TAHLK I 

•■'i'.SCR 11* 11 ON OF SHEAF SUH) CONCr.u'l OK TABLES A. 'i AND b 

BEAM SIZE RANGE - NOMINAL BEAM SIXES FOR WHICH 

ADJACENT TABLES APPLY 

STUD - NOMINAL STUD SIZE (DIAMETER X LENGTH.) 

SLAB T - THICKNESS OF CONCRETE SLAB 

TABU-1 NO, 4 - THE NUMBER OK SHEAR STUDS CALCULATED 

USING FORMUl.A (JS) A.I.S.C. FOR THE 

CONCRETE RANGE SHOWN 

TABLE NO. 3 - SAME AS TABLE A 

TABI.K NO. 6 - SAME AS TABLE A 

NOTES: 

1. REQUIRED: NOMINAL BEAM SIZE AND YIELD STRENGTH OF 

THE STEEL BEAM; COMPRESS 1VI. IF'HENf.Tli AND TEICEUESS 

ur TIIE CONCRETE SLAB. 

2. A STUD COUN‘1 CAN HE SEI.EC'IED FROM TABLES 1, 2 Ol: 3 

rs:::o only tiik first three of the above requirements. 

3. A STUD COUNT SELECTION IS MADE ALSO FROM TABLES A, 

3 OR 6 USING THE ABOVE REQUIREMENTS EXCEPT FOR YIELD 

STRENGTH OK THE STEEL BEAM. WHERE SLAB THICKNESSES 

EXCEED THE SCOPE OF THESE TABLES, USE THE STUD COUNT 
. _FUN THE IA KG! i ST . TA R IQAj J-Tj.f.l A H TH IC/NFSF. 

A. TWICE THE SMALLER OF THE TWO VALUES OBTAINED IN STEPS 
2 AND .1 JS THE TOTAL LUMPER OF STUDS REQUIRED. 

J. WHERE A SYMBOL ( ) IS SHOWN ON PLANS, SEE STUD SCHEDULE ON 12-.IK2-8 

( ' ““ 

FOR 300 SERIES, SEE SCHEDULE B ON 12-JK2-18. 

FOR A00 SERIES, SEE SCHEDULE C ON 12-JK.2-3 9. ) 

2. STUD SPACINGS: LONGITUDINAL - 2’-0" MAX. 3" MIN. 

TRANSVERSE - 1-7/8" MIN. 

_DISTANCE FROM EDGE OF FLANGES - 1" MIN. 

3. \ SHEAR CONNECTORS FOR BEAMS~AT EL. 26A, SEE I2-JK2-5^' 

»ev<cv>co 

12-JK2- 20 



Engineers 

DATE 
7/19/68 

T Mil. 1 MU. 1 

l. 16 HI «!:!(,»(I F* O 5000 

I Y«- 36 |Va42 I- y*45 F Y * 60 F Y - 60 

163 190 20 3 224 271 

1 52 1 77 1 90 211 253 

IM 165 l 7 7 194 236 

1 33 155 166 105 222 

1 2 !> 146 156 1 74 2C8 

106 123 132 14 7 176 

_-r) 116 1_24. 13 7. 1 6 6 __ 
• ■ • : | up • i >:• L £""•' j y - 

8 7 1C2 109 121 14 5 

82 95 102 113 1 36 

74 06 92 102 122 

130 152 163 1 B l 21 7 

120 140 149 166 L 99 

109 127 136 151 101 

83 97 103 115 138 
77 90 9 6 107 12b 

71 e3 8 9 90 118 

64 75 MO 09 107 

1 16 133 143 150 190 

103 121 129 143 172 

•it. 109 1 l 7 130 15 6 

72 84 90 100 120 

65 79 04 94 112 
63 74 79 00 105 

59 69 74 02 98 

54 63 67 75 90 

96 l 12 120 134 160 

87 102 109 12 1 145 
79 92 99 no 131 

6? 73 7 6 0 6 103 

56 65 70 7 7 93 

51 60 64 71 b 5 
4 6 54 5 7 64 74 

12-JK2- 21 



Civil & Structural Etujineers 
— 

SHEAR CCNNECTGH I A Is LKS 

.1 0 MO. 

j DATE 
7/19/68 1 

TABLE Nli . 2 1 Mi 

sroNC F * C * A 0 0 0 1. 10H! vn lour l '0 3000 

r-Y=36 1 Y » A 2 ) Y * 30 1 Y = 3(, 1 YH/ r ys»a»j r-Y-50 FY-60 

6 A !'* a 9 U 7 1 02 1 09 121 1A5 j 

SO on >u 79 92 99 109 131 

52 h \ 7 2 71 II 1 kh 9 0 118 

A B A/.* 6 7 6 5 t(j 62 91 109 

'♦A A 2 6 1 60 70 y*j 03 ion 
AO A t 56 55 6 A 6 0 / 6 9 1 

_ _ „„ --~vCU - 
,: ■**“ 

- Si 6 vi £■»•* r l 8 5 

3 A AO A / Ac 6 A 5 7 6 A 76 
31 36 A3 A2 A 9 52 58 69 
28 J2 38 37 A3 A 7 52 62 

57 66 79 77 90 97 107 129 
51 59 71 69 81 86 96 1 L 3 

A 5 52 62 61 71 76 83 102 

39 A 5 5A 52 ei 63 73 87 

33 39 A 6 A 5 52 36 62 7 A 

30 3 A Al AO A 7 50 55 66 

28 32 38 37 A3 A7 32 fc'2 

25 29 35 3 A AO A2 A 7 56 

22 26 31 30 35 3 8 A 2 50 

A 6 53 63 6 2. 72 78 86 IC3 

A2 A 9 58 57 67 7 2 /9 96 
39 A 5 5 A 52 61 65 7 3 87 

3 A AO A 7 A 6 5 A 3 0 fa A 77 

31 36 3 A 2 A 9 5 3 58 70 
2 13 33 39 38 A5 A 8 53 6A > 
26 30 36 3 5 Al AA A 9 5b 

2A 28 3 A 33 30 A 1 A 6 55 

22 2 6 31 30 35 38 A 2 50 

20 2 A 28 26 32 3 A 3 a Afa 

IQ i L 25 2 3 29 31 3A A 1 



SKILLING-HELLE-CHRISTIANSEN-ROBERTSON 
PROJECT TbS ViOP.LO T’^&DC CENTER 

TITLE 
STUD 

TABLE NO. 1 

MGNE F«c-3nno 

tiEM siun r v«3fe FY = '»: 

16 wr 96 3 / 4 x 3 45 5/ 
16 wr 88 1/4 X 3 41 4 0 

ifc wf- 7H 3/4 X 3 36 42 

! 6 wr 71 3/4 X 3 33 39 

16 wF 66 ! / 4 X 3 3C 36 
i 6 xr 5rt 3 / 4 X 3 27 3 2 

r r... __ . . 

16 > F 65 ~3/V X 3 21 26 

16 VfF 60 3/4 >• 3 19 22 

16 xr- 36 3/4 X 3 17 20 

14 W F 136 3/4 X 3 63 73 

14 wF 127 3/4 X 3 59 69 

14 v;F 119 3/4 X 3 55 64 

14 WF ill 3/4 X 3 52 60 

14 WF 103 3/4 X 3 48 56 

14 WF 96 3/4 X 3 44 52 

L 4 WF 87 3/4 X 3 40 4 7 

14 Wf 64 3/4 X 3 39 4 6 

14 r»F 7 B 3/4 X 3 36 4 2 

14 xr 74 3/4 X 3 35 4 0 

14 wr 6P 3/4 X 3 32 37 

1 4 v;F 61 3/4 X 3 29 33 

14 wr 6 3 3/4 X 3 25 29 

1 4 wr 4H 3/4 X 3 23 26 

14 wr 43 3/4 X .3 20 24 

14 wf 3R 3/4 X 3 18 21 
14 wF 34 3/4 X 3 16 19 

1 4 WF 30 3/4 X 3 14 17 

Civil & Slructurol Engineers 

SHEAR CONNECTCH TABU*. 
DATE //19/60 

TABLE NC • 2 1 Ml u; ufj • i 

r.fCNH F * C = 4000 \ u.m v»i icitr r C ~ 3000 

FY-36 F Y =4 2 F Y 3 50 i fwjo FY -4 / l: Y =45 F Y =50 F Y = 6 0 

\'l 4 5 54 52 61 65 73 07 
J6 41 49 46 56 60 67 80 

*2 37 4 4 4 3 50 53 59 71 
29 33 40 39 45 49 54 65 
26 30 36 35 41 44 4 9 58 
24 2 7 33 32 37 4 0 44 5 3 

• C-'t ■ ’ J L • *i 6 • 

16 21 25 25 29 31 34 4 L 

16 19 23 22 26 26 31 37 
15 17 20 20 23 25 20 33 

55 64 76 74 86 93 103 123 

51 59 71 69 8 i 86 96 115 

48 56 66 65 76 81 90 100 

45 52 62 61 71 76 84 101 

41 48 57 56 65 70 78 93 

38 45 53 52 61 65 72 86 

35 41 49 40 55 59 66 79 

34 4 0 4 / 4 6 54 57 64 76 

32 37 4 4 4 3 50 53 59 71 

30 3 5 4 1 41 47 51 56 67 

26 32 38 37 43 47 52 62 

25 29 34 34 39 42 46 56 

22 25 30 29 34 36 40 40 
20 23 27 26 31 33 37 44 

18 20 24 24 28 30 33 39 

16 18 2 l 21 24 26 29 35 

14 16 19 19 22 24 26 31 

12 14 1 7 17 19 21 23 20 

r 



Civil & Structural Engineers 

SHE AK CCNNECTCft TABLES __ |»ate 7/1//60 

TABLE NO. 2 1 Alii I. NO. > 

stem. F' C- 4000 L 1<«H 1 W1 1 OUT 1 '0 3000 

FY*36 FY = 42 f FY"36 1 Y-4 2 1 Y=>4 6 F Y ■* 50 1 Y = 60 

AO 4 6 9 5 54 63 67 7 5 90 

37 4 3 'j 1 50 59 63 70 84 

3 A 40 4 7 46 54 58 64 77 

3? 3 7 4 4 4 3 50 54 60 72 

29 34 40 39 4 6 49 55 65 

26 31 36 36 42 44 49 69 

24 27 32 3 7 40 44 53 

*• *■ L- 1 - /. y ,.•* t -♦ o 

20 24 20 28 32 34 38 4 6 

18 21 25 26 29 31 34 41 

16 19 23 22 26 28 31 37 

15 17 20 20 23 25 28 33 

13 15 18 17 20 21 24 2b 

n 13 15 15 IB 19 21 25 

45 52 62 61 . 71 76 85 102 

40 47 56 55 64 68 76 91 

36 42 50 49 57 61 67 81 

31 36 4 3 42 49 53 68 70 

29 34 40 39 4 6 4 9 55 65 

27 31 3 7 36 42 4 5 50 60 

24 28 34 33 38 4 1 46 55 

22 26 30 30 35 37 4 1 49 

20 23 2 U 2 7 31 34 37 45 

18 21 2 5 25 29 31 34 41 

16 19 22 22 25 27 30 36 

14 16 19 IB 21 23 25 30 

12 14 17 16 19 20 22 27 

10 12 14 14 16 17 19 23 

9 10 12 12 14 l 5 16 19 

27 32 3B 37 43 46 51 61 

24 27 33 32 37 40 44 53 

20 23 27 26 31 33 37 44 

16 19 23 22 26 28 31 37 

14 17 20 19 23 24 2 7 r 32 

13 15 18 17 2C 21 24 26 

12 13 16 16 lb 19 22 26 

10 i; 14 1 3 16 1 7 } 9 7? 

8 10 12 11 13 14 l 6 19 

/ U 10 10 n 12 13 16 



SKIUING-HELIE-CHRISTI AN SEN -ROBERT SON 

REVISIONS 

PROJECT 
Tht WORLD TRAOf UUICf' 

lit At* 

T A 111.I NO. 1 

STfRii M C = 3000 

Civil & Structural 

STUD SHE AH CONNECTOR MULES 

lACLE Ulj. / 

smut r * c* vj'io 

siut I t v y 36 F Y = 4 2 » Y«3o I Y^ *311 

Engineers 
.I n ate 7/I 9/60 

TAI1 It NU. 4 

L KHJ Wl IGHT f ’03000 

i Y * 7» » r y - <s i t Y-4 5 f*Y«50 PY»60 

3 4 39 4 2 46 b6 
Vi 3b 3M 4 2 SO 

27 31 39 37 45 
24 28 30 34 40 

■* r~ To' ' 2 it~' 5 i 
. • ii ■ * 

"■* J/ 
19 23 24 27 32 

17 20 21 24 20 

1 b 17 10 20 24 

IS 17 IB 20 24 
1? 14 15 17 20 

10 11 12 17 16 

1 2 14 15 17 20 
11 13 13 IS 18 
9 11 12 13 15 
f: 9 10 i 1 1 3 

1 1 13 13 IS 18 
10 li 12 13 16 

9 10 11 12 14 

9 11 12 13 15 

9 10 11 12 14 

e 9 9 10 12 

b 10 10 11 14 

9 li 1 1 1 1 15 

7 B 9 10 l 1 
7 a 9 10 12 



Civil & Structural Engineers 

titAU CMlkH.f f.t' TABLf:5 j»ATe 7/19/68 

1 A I) L f 9r,. 4 r A fill NO. 5 TAJJLL WK 6 

f. rcur MUNI 1 |Ch1 Wf. J(,MT 

F ‘C* 500C1 f * l.-MKM* I 'C»3UOO 

4 5 ‘>1 52 
54 6 2 63 
64 76 75 

75 07 br> 
100 i lb 1 IB 
129 148 151 

220 _6b 271 

•< / . .... —■ •-j ' * 

51 59 60 

61 7 i 72 

72 83 65 

97 111 114 

125 144 147 

149 172 176 

44 51 52 
54 62 63 
64 73 75 

75 86 86 

100 115 117 
128 14 7 150 
IH4 213 217 

42 4 9 50 

51 59 60 
61 70 72 

72 03 85 

96 111 113 

1 17 135 13b 



\ 

Civil & Structural Engineers 

SHI AH CUNNF.CTC.H TABLES DATE 7/19/68 | 

IAfU.1 NC- 4 TABLE NO. 5 TABLE NO. 6 

st nut. ST UNI LIGHT WEIGH! 

F•O3000 F • 0 = 4001) F * C = 3000 

44 61 52 
'Si 61 62 
6 3 7 3 74 
7 4 86 0? 
99 114 116 

127 14 7 150 
162 186 190 

.. 

. ■;;%*?»-•* *•• • - '• ’ £“d "" “ rrr .. 8 
si 56 60 i 
61 70 71 i 

71 82 84 l 
96 110 112 i 

102 117 120 
■ 

A3 50 51 1 
33 61 62 Hi 
63 72 74 ■ 
74 65 U7 s 

98 l 13 116 
126 146 149 i 

1 36 1 57 160 1 

A 1 4 6 4 9 
60 56 59 ■ 
60 69 71 
/ 1 U2 b 3 ■ 
bb 101 103 ■ 
4 3 50 51 ■ 

53 61 62 ■ 
63 72 74 ■ 

74 85 87 i 
98 113 116 

123 142 145 1 
42 49 50 1 
51 59 60 H 
61 71 72 w 

72 83 6 5 1 
93 107 109 ■ 
41 4 7 48 I 
50 4 7 H T ■ 
O ij 0 i 70 1 H 
70 81 83 ■ 
73 64 85 

'• 1 1 
L2-JK2- 27 



Civil & Structural Engineers 

SHEAR CCNNECTCR TABLES Jdate 7/I9/G8 

table nc. a table no. *i fAbu mu. t* 

ST CUE STCMC I IGMf Wf MiMI 

F » 03000 F * C-AOOO F *03000 



REVISIONS 

SKILLING-HELLE-CHRI5TIANSEN-ROBER T50N 

PROJECT 
[ hJ. Will'| !. fi'MJf: CtMK.P. 

l:i A'' J / t f'A-j/.i 

p.vii 'if. - 11>viv tr. 

If. WE 7fl - IfeWF 5 8 

I'.wP n/, - iav.f MI 

1AWF 7 A - 1 A Vir 6 1 

I'.wr 53 - i'»wf A3 

SHJM 

1 / A * 

S/u /. j 

IfcKf 50 - 16WF 36 3/A X 3 

1 U V! F 136 - 1 A * F 87 3/A X 3 

3/A X 3 

3/A X 3 

3/A X 3 

TITUK 
mu 

M Alt 

1 ( 1 fi. 1 

A .50 
0.00 

0.00 
6.00 

6 . 2 0 

A . 00 
o. no 

"V. vi’ 

5.7 0 

A.50 

A . 50 
5.00 
5.50 
6.00 

7.00 
7.25 

A .50 
5.00 
5.50 
5 . 75 

A. 50 
5.00 
5.5 0 

A.50 
A.75 

1AWF 33 1 AuF 3C 3/A X 3 A.50 

Civil & Structural Enginoors 

MH Al* r.CjNUF Cl l.H r AMI I *• 

f A ML 1 Of.. A T A |t 1 1 Hli. 6 l MU t N*i. 6 

:»i r; fi r. 1 ONI 1 ICM Wl I OH f 

r»i>3000 i' f, *»AOOO F'C = 3000 

A 2 A *7 50 
61 5') 60 
(• 1 /O 7 2 
72 0 3 05 
7 A 115 W 7 

A 1 A 7 A 8 
50 _ 6 7.. _ ^ H 

'• i * •jo /U 
60 60 71 

39 A 5 A 6 

AA 50 51 
53 61 62 
6 3 73 7 A 
7 A 05 87 
99 1 IA 116 

105 121 123 

A 2 AO 50 
61 50 60 
61 71 72 
65 /5 76 

A 1 AO AO 
50 50 59 
57 66 67 

AO A 7 A7 
A I A7 A3 

30 3A 35 

OAT 

12- 



SKILUNG-HELLE-CHRISTIANSEN-ROBERTSON 
PROJECT 

THE WORLD TRADE CENTER 
TITLE 

STUU 

HE AM r. 1 / r V.fiWA mil 

SI Ab 

r 11 *i. > 

\ 2v* r- 90 - l2*r 0*5 I/O X 3 0.00 
5.00 
5 r SO 
6.00 
6.23 

\ v:ay 5»l - \2xr 03 3/0 X 3 0.f>0 
0.75 

12WF- so - li’wi 0 0 3/0 X 3 0.50 

i,:wf 36 - I2uF 27 3/0 X 3 0 . so 

ICWFU2 - ic*r 0 9 3/0 X 3 0.-50 
5.00 
5.50 
6.00 
6. 75 

10KI ',5 - i OM- J'J 3/0 X 3 0.50 

iOWF 29 _ I OV»F i 3/0 X 3 0.50 

r>v:i- hi ~ KKF 3 1 3/0 X 3 0.50 
5.00 
5.2 5 

Bwr :>v - «;.r 2 0 3/0 X 3 0.50 

0 W \- a 0 bi.F 17 3/0 X ?, 0.50 

Civil & Structural Engineers 

SHEAR CCM<ECTCf< (oath //19/68 

TABLE NC. 0 m:U. NO. 5 TABLE NO. '• 

STCNc '* U)NE 1. IGHT Wf 16HI 

F 1 C =001/0 1 * 0*0 000 F‘c-ioon 

0 2 09 50 

51 69 60 

M 71 72 
72 83 85 
/ 6 8U 90 

01 00 09 
0 5 .5 2. f. •> > .i . . 

39 05 06 

28 32 33 

o l 08 09 

50 58 59 

60 69 71 
71 62 63 
66 99 102 

35 00 01 

23 26 27 

0 0 0 7 0 7 
09 5 7 68 
5 2 60 6 1 

22 25 26 

16 18 19 

12-JK2- 30 



SKILLING-HELLE-CHRISTIANSEN-ROBERTSON 
PROJECT 

1 H. WORLD l-'Mil CVNItU 
TITLE 

r, t un 

%».A» 

*■1 /*•" l/.t: STUD f(IN.) 

Civil & Structural Engineors 

HEAR CUMNfcCILR r ABLES 

f A B11. NC • 4 TAIiLC ML* 6 1 ABLE NO. 6 

StLME MUMf L IGH7 Wl. IGH I 

f- • C*»'3 0fJfi f 'C-40';0 F ■ f. sit 000 

hath 
7/10/66 

7 4 i*. ',1 - 74 v V, j//* X \ 4 . 6 >) 
•>.1)11 

40 

4 / 
A 6 4 / 

’,4 

: i 1; 4*1 - 7 i :■ /, /, i / X 1 4 . OH 11*. X'. 4 6 

i:_ 4 0 1. ! i. i • *, *. .} 1 '• »• l /. f \f; ... t / : / 

j c. 1 - 1 4 ; 

w-— «*■»» 

!' 7f. i/4 .< 3 A . *>0 74 /J; 71*. 

i 13 74 - i «• / 7 3/4 X 3 4.60 20 7 3 7 A 

II 1 l - 1 '• ■ 1 / 5/4 >. * a .or. 1'. 16 1 6 

I / C 2/ - 1/ I' t 4 3/4 >. 3 4. :> o 1 7 20 20 

to H to - 1 0 1 •; 3/4 :< 3 4.60 lr.> 17 IB 

10 13 1 1 .5 •j/> X 2-1/2 A - SO 12 IS 15 

13 16 - P ! !; 1 .5 j/-. X 3 A. SO 12 1 A 14 

!' 10 !> / U X 7-1/2 4.30 12 l 3 14 

'! t* 16- 6 H i 7 3/4 X 3 4.50 13 15 13 

6 H M.S 5/tf X 2-1/2 4.-30 10 11 12 

*» 

1 
L2-JK2- 31 





REVISIONS 

4-5-G3 
G-28-&S 

1-3 - <2>B 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

project TH£ WORLD TRADE CENTER T,TLE 

Pj-c'dro vide pocteti fj. 2"\ 
Jin S/ab. 6routafferCji 

fy- Ycomp/e No n of pres/rei* 
Q*A3_ 

~i/y k EZA C I T-v—r /Z-JK2-SI 
2 \\ \ edyeo£ i_ txut ft / 

^ IK 'r26/f‘R )( 'll Lr'3jrTP>G\fi/P 

I Structural & Civil Enginoors 

OETA/L OF PLATE GJPDER 2-29-63 

€-i'j 
Def 3 

’/2-JK2-5I " 

'3/& 3ose&,-- 
Def. / 

/PW?87 /y*Eo 

/'/" f ony 

-26>/4 & Ty-‘36 rsi 1 
(Not Connected fo Girder) j 

..EJ.2G4 
-1 

T J 
i 

7/\/ II ! i| '2 

Da/. 5 l| ‘ II 

/2-J/C23J>\ UH^K 

4fXi KtJofr 

1 /§5Mr, Def. 2 

Co/-WEN \T 
(See Co/. ScA)'X' 

» 

End of Girder 

■M 

Def. G l( I \ . 
/2 j/r2-5/ \ 

End of G/refer 

'?"<? 5Tuds<D2-0"o.C.- 

/2 Rows') 

ELEVAT/ON 
£ Girder 
'l6“f 

U -T E/r/y ^ 

v- ■ ■■, i 

a',1 l6&"}gy ^ 

^ /r/r /o bear Co” 

T Wfk - -(cxeyHion): 

■-■ i/-' /W 

4Is UfUi'IU^s" 

,7 V 
• tc. 

| *\ 
^ -fj: 42 -0 b 

'M 

i • T TOCOar 
C-O^OJi 

; / ~ Col. J-iAl, 1 

24" 

Sec//on 3-3 

2** 

Sec //on C-C 

/rlr io bear 2 -6 
-\oi co,1. J-2/54 
(c.P. opt tony . 

■rNote 
<;42 

x x x x 

/. A// u/e/ds to oe E 70kk 
2. AN Eo/fs ro 6e 

f-326 /r/c/Ton Typo. 

J. Co/, cap & De/a/V 
5/rn//or /c De/oif 
/O'? {'O -JC2- 7.) 

REVIEWED 
E.U. 

Cope no/ct /*/ Ecj m xm-C 

EOe/a// / Cos s/?ou/n) 
De/at/ 2 (reE/ec/ed) i2- JK2- SO 



REVISIONS 

7- 19-G>a> 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT WOFLD TFADE CE/VTEF T'TLC 

Structural & Civil Enginoors 

oeta/l of plate o/fder 

2 Cot MHF/93 
(See Co/ 5c/?eaC/o) 

T3" . ,2" 

£*£>/ c/borc 

. / si/'-ffener 

+ + 

—:-rn— 

b>-+ 

Co/, to f£ Connection^ | 
5/rr>/Var /c De/a// ! 

on /O-Jri-Z Vl 

1 
'fc * A with C50 L Huck be!ft) 

7tf" Dia. (90°countersunk ; 

equivalent to A-325 bolts 1 

similar to Det.3/4 OeFo// 5 
on I2-JK2-57. - 

■73/? -f/anje 

Oe/a// 4 

2-29-GQ 

3 or/. T/o/ije 

c^ROe ^ 

£ Ck/ jbe/o>v 

2-/"<f> H.S. bolts 

T“ -| 

'» 4*1*1-A —j Jl 
\ 4 cj . 1.^4— 

i i -MTS ~ 
j_ \\_ I 

cop & 16’ * r * /-n*2 \ 
Fy ■- 3 G> at 

47 ^I 

id^izaik 1 

-3or/. T/anse 

P isS Fy = 42 
(2 re?,a/.') 

£. Co/, be tow 

'H.5. bolts 
=r=n—Trp r 

_ \. -/ 

-- r 

/||i ;*S ; 7# /V. p. 

-H-1 

■ |\ ocking 

_^ * 1 / jj § ?; 

f Hm 
-j-L_T. 

J I \ ,* 
^ M x F 34 F* t 4 2 

uerau s LJera// Qo 

/2-JKZ-S/ 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 
PIIOJECT 

REVISIONS 

4-5-G8 

G-Z8-GS 
i -3 - <as 

THE WORLD TRADE CENTER 

4~2 « ! -4" 
bosom ft 

I SIrucIura I & Civil Enginoors 

OETAtL OF F>LAT£ G/RDER 2 -2<?-£8 

IlSSa / va a \1 

Vfe' / ^ 

34<'4’R fy:3£*S/ 
('/Lot Connected To O/refer) 

Def. f 

fj-c\roP°crefs tn/j-2. 
\ SS~~)s/0£>-Grout*offer \S 

''~JFcorr)pfff/‘on of presses. 

r i ^ ^2rf 
7mfrom ee/ye 

of base & 

Del. G> 

12-JK2-53A 

\ 

_/ 

/ 

£><?/ 2 

/ £><?/ S' 
y^*-S 

\ /2-JK2-53 

.3, Shira as reqef /$ -0 

^ /4HF 2 37 
(see co/. sched.) 

_3D_-pZ_ 

41“ 
. . —--r» ELEVATION 

_£<5/refer •- /rn-to.bepF.t-0 [' “ .V7.I 

£'&&& V~^fepy )c$r 
^TT \sr*~ *2 

1 r4 >1 ,yt A- X T 1 IZ* ^ 

a | Ji— 
«-f t4*r342. S 

(see col. Sche.d. 

Def 3 

/2-JK2-S3 

Def4 
/2.JK2- S3 

\&6l 

r~" 
.) ** '2 

back'll* 

y-O" End of 
' Vb/rder 

/r/T to 
\beor 

SW S' f 4 

V- 
7s /y2" 7% 
- 

/■£'>" ~/v 
5 VI '«! 

C^l 

Wf3 

/' \y .A 

Sec //on a-a 

Fje42 (> ( fy-4Z — \ 
.■'Fir to bear &o‘r(cJ> option)}: 5. 

/T\ \or Coi.J:z/ssy___ 
~Sec fion 5- b 

~K ^\Pfush top ffonpe onto 
G \ . 7 * 

H-'-V 3\\\NN 
3 SAWN 

£►—cr /?£/c? //*? ar*. Wife/* 

A/ores ‘ 
/ A//we fas To be £70xx. 
?. A// bo/rs To be A-32£ 

fr/ c 7/ or7 . 
j. lJ/. ac‘ Odra*/ S/rr?//ar 

to Defat/ /04 ftO-JK2-i). 

Deia/V /(As s6o*/ri) Dera/i 2(Re/feefed) /2-J/C2-5Z 



Structural & Civil Enginoors 

WHERiT TOP OP BEAM AS MUCH HIGHER THAN TOP OF GIRDER 



Structural & Civil Enginoors 



f@2*gfe 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoor* 

projectTHE WORLD fRADE CENTER T,TLE TYP/CA L BEAM TO GIRDER CONNECTION /-5-G3 

REVISIONS 

7- /9- &>£> 

(for 6% * ms w/Yfy N c 
u\e /^FjzlZ^ 

in earn 

/ Top of beam 
/ 

d 
/ 

—! 

73<t>/-/.S. bo its , . 5i" 

■v v /-of 
-Beam 

A /Sc\ 
min. / 

3& Stiff. Rs_—-x 

For Beams *////> fy-GO } 

\MS£jzy /y* 42) 

Girder 

17 W-4 WofA aT} 

Stiff. ifs —' Girder 

Section cl-a 

! No fe / 
/ For beoms w/YY? Fy;<ZO ; 

we/a'. 

i2-JK/-34 





REVISIONS 

4-5-G6 

G> - 2 Q ~ GS 

I - 3- G°) 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project TM£ WORLD TRADE CENTER I T,TLC DETAIL OF PLATE GIRDER 2-29-68 

Provide pockets in stab 
Croat offer completion (---Cs- -) 
of p/cshess worte Oyp.) _« ?4m* v" f£ t Fy36 ksi 

i. ' . ; mtn' no! connected 
V' '• ' Oyp.) to girder 

14-Vfei 
Fu* 50 ksi 
r-f" tony 

'hdoscttL Oj£~) y,£/.264 
" —" _ ^ ~2~ from edge of 

◄t J ’r 3ojf/e /, 
O 1 ■ I . / I 

I i! .n.i :.I! 
r: r-. * ■ ^ • 

s H 1 ( 

I. _ ■ _0e/.5 
, !■' " ' U-JK2-55 

ij • ; \ 

...?! 
x -'TV 

Det.3._ ' ■!. ji ! \! • 
0-JK2-SS /■■ ill 3 ■ ! |, , XI/' 

b£Or - 5« » • arK 

^ -akvjjj 
12 JK2-5S * VI! N 

Iv ■■■■ <G* 

(To/. !4 Uc 24 C 

CP. 
Backing / 

/. .. Jik 7 ro/. ;j up ?e 
j , Ij^ f-fci* co/. 5cited.) 

-JU- 
incf o; girder 

Studs 

(? 2*0"c.c, k 6irder 
C 2 ro\tfs / \ r •• | - * 

\h SS 

14 ’-1/4* 

Elevation 

n » 

1 /V; ^_| j i ||| 

[ 7^ t '-9/2 ' ^J0h'\ ~ End of girder ... _ _ t - -T' 

Ms/</ i i Wdd a . -*-•- 

: * ■ 
. : = 
*3: ^ 
r-,i ^ 

; * 1 »v ■ x 
■*7 ^Fy42 

41!, JKLsK. 'V V-K( 

Eg-42 "i<6 

/~rsr<a 

Ts;v ^ 
4> _.Fy • 42 

rp'Np 

I— ^ .H 

Section a-o 

Note: 
/. Aft we ids to be E70XX. 
2. Alt bolts to be A325 

friction type. 
3. Cot. cop ft! detail simitar 

1 L2 C'e i”• i \j~r /ys - >/i ^ - I ) 

r>tV“.cV/£D 

E.L. I2-JK2-54 







SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT . 
T//£ WORLD TRADE CEA/TER 

'4'#' 

7/ 

J.-r-J 

N Structural & Civil Enginoors 

OETA/L OF F=>LATE G/RDER 

V \ 

0 <3 

Cj 

■* 5; 

? .R v ./<- - 

2- 29 -GS 

cto° 

v S^Top^of bo/Z ' . 

to/ 

(// , ' 

>n v ffv/r 

/ //7 
- </i 1 

?A* 

A'’ 

r.?<9 / 

/'I 
! ? 
; _< 

: 

"SlT^riL 

>w / 

£b/ /£* conns c7*700 

' / \ s/mi/or Zo Dero/Z 
7 . on ZO-JK3-2. 
—Co/ /4ZF/SS 

(See co/ schec/o/e) 

Xss<'''"v*£ Co/. 

C 5~OL Hfjh Tensi/e f/uc.<bo//s 
7<3"cZ/om. f90° Coun ZerSonK> 

<?fuivaZen Z Zo A - 32 S ft. 5. bo/Zs') 
bee ZDe Zoi/• 

3oZZs sZioo/c/ be Z/9Z? Zone <V 
From one end of R Zoivorc/ 
ZZ?e of Zen end Zo insure 
surface con rods be Tween /£s. 

, 'SZX ? /' / 4 
/\i\ r ./ V 
S' v\ ! ... // ,y . 

• . ''** i ’•••. rZ* /y /, 

v /_\/VV 

Fop V/onje 

ZDe/a/Z - ^ 

De/o/Z - 3 

/2-JK2'S7 

/<s 



Structural & Civil Enginoors 

revisions 

G?- “2. &- <2>8 

1-3 

DRAWN 
s.t.m- 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PlfOJCCT 
THE WORLD TRADE CENTER DETAIL OF PLATE G/RDER 2-29-08 

. Provide pockets in slab. 
/4 hFE? . Grout offer completion 

long 
or our otfer compter ton 2. "from edge 
o f pres tress work C typ.) ^ % ^ Fy , ^ ^ of Bose it '' 

^ <V?o/ connected ^ ^ ^ 5 
C/ I /o girder) q t q I 

Bodu'no' \ f2 -JK 2- 59 

El. 264 

Del. 3 
12 -JK2-59 

f 
26”''i' ft . 

, 1 Fy • 36 ksi 
(no! connect*. 
io gii Jer) 

:. 

_,/Fyp■ P 
\b/w. webs 

13'-6 <) 5'. q" 

End of girder 

105' 

(2" ff> studs . 
9 2-0'c.e. \ ~ 
(2rows) •- 

20-0" 

Co/. !4 ^67 
(See col. schedule) E/e yQ fjon. 

~v ' Vr-^- 

-£1'-I2-JK2-59 

J//£ " ^ End of girder 
u. 

Co/. I41F42C 
C See cof. schedule) 

t Girder 

• c 1 0 1 1 

T 1 vOT7 ., 

T-! 

e 6/rder 

■ 1 -7m:- 

f 6irder 

,.! _/nr ry bear z-o" 
/ ! JfS 'at Co/. J-A/JZ 
/ _ 1 If. b7 CC’A °Rt /oyiJ • 

■ 334 578~57<s' S\\ 

Wr" r‘'r-z£ 

'Ey 42 

13% 57i.S7e 33* 

&r ‘"~x-z¥ 

Fy42 

Hb\ 

N —/fit ho bear 
^XoW.Cc/ 

l/-Vr- 

\ JA/S7A, / 
\ (C. P. ont/cn Q / ■ 

Z3\ ' 

Fy 42 

nv- 

Hole: 
Fy 42 f- AH we ids to be Eloxx. 

2. AH bo/Is to be A ‘325 
frfetion type. 

3. Col. cop P detail si mi tor 
to Del. 104 (/0-JH2-7) 

-irvrCfit rb bear 1-//TvV •• ,u ozu' 
- / j^2-0uOf Cci.J-2//2A • 
-+?-\l[pr c crp.Qptro'n!) 

24- • „■ 
AH mat. Fy • 42 

Section o-o Sect ion b-b 
Fy 42 

* 24m _‘ 

Section c-c 
JA_c C.P. 
T\ \Flush top f/ongc only 
s ! 

'! T 

Section d-d 

5* lopc note m \ 
~~~1 beam web — 

Detail / (as shown) 
Detail 2 (reflected) 

2.5 ‘ 

12-JK 2 - 58 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project 

REVISIONS 

g-?8-g>b 

I - 3 - 63 

DS4VN 
5.T. M. 

THE WORLD TRADE CENTER 

. ,jC4 'MW? 47 
' yr ~) v'~ri—y Provide pockets in slab. ( yj -). Fy * SO 

Det. 3 ^ r°m cdj?c ■ 28H*/4*&,Fy'3U<si Orout after completion lon9 Ef. 264 
I2-JH2- 6I >i/c Ease £ of base ft/ (not connected of prestress workftyp,), . : 

.;V - /“ 4\ 10 9^dcr) ^ I 
C 1 . / b' .. .Q.1 . . ._. ’. .. I 1 

t ^ ^ \ .i—I. I ' 2"min. (typ.)J f ij ll > 3?i 

DETAIL OF PLATE GIRDER 2-Z9-6Q 

t J_LC 

Typ.stiff. \_ 
btw. we 05 / Jd'A 

fit to r- 
btQi ' W r> 

I '■ I '.. /V//o ■- 
1 II V \beor ( 

; 1 ^—t{7— To' tfT 
^ ^ .- 

r • .. y—v 
Jr..---• /TTisic..iV_w-.-ljj:. —uj: .—- 

i • • 
*1' "* 

£><?/. 5 

I2-JK2 - 6/ 

4 ; 

I2-JK2-6I 
End of girder / ^ :t 

CoU4\F42C ' Jv 
fcee co/. sched.) 

6irder 

4-0“ //-£' .. f> /oz 

j - End of girder 

— ^— Co/. /<? 
s J? E/rc/er (see cot. sched.) 

^ . ' "Vi studs 
--I- ' r/ &wc.c. 

* .. r. .1——x. 7.7 i "jT/Zl Fx 

! 1 K. i 
f ; '• i .j. rrtZTO bear Q-o" 

; “IE\, -^..5Jji.V CC.P Oftioyy .■ 
i j ‘hoL" * •' ‘ 

•-—-?---=tE==3l 

Z 6 irder 

E/e vat ion 

=2.7 

! 5% <0/0, (tie, 

■' l 
cr*i a.o mj ► r—> 

s'. 

?'a”' J ‘^'e" 2'e 

Fy'42 i-. 
Mote: 

2*: 'O 'n ^ 

— /Fir ro oeor 2-o 
XIcoid’4/33 
^ ^C.P. Opirb'itJ 

ll 

/ %l^. 

i - ’ Fy* 42 j An WC!d5 fo be (70 XX 

' 7. ^// bolts to be A -325 

friction type. 
3.. (of. cop P deleft si mi tor 

....... ./rit io , /o 0<f/c7// /04 (to -JK2-1) 
.. -/ /J)\ 

i • -T /’ //.b a/cd.JS/53 
--&■ ■} \^(c.p 0/s>£ion.j\ 

Section a-a 
(Atlmoi. Fy-42) 

Section b-b 
Ty 42 

Section c-c 
Y^.yc.p. 
[\ \ Flush top flange only 
6 

K-<C.P 

dd u el> 

Section d-d - 0 Detail / (os shown) 

2,5 De/oii 2 (reflected) /Z^JN2 - 60 



Structural & Civil Engineers 



REVISIONS 

*7-68 

- I 

J - 3 - 69 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project rH£ WORLD TRADE CENTER 

Provide pockets Fj-2^ 
in stab. Grouf af/er\^p9 . ' 
completion of l 
prestress work (typ-)\'S\' 2* min. 

/3/(,' dose ft 

?/>?• 

141^87 r.37/% *4 

DETAIL OF PLATE GIRDER 

Col. !4 IF 237 
CSee cot.se/icd-) 

2* (rom edge of base ft 

14 IF 67 
Fy: 50 
/-/ long ... 

■ -cq 
' nj 

- 5-/-G& 

Tjr- 

r£l- 2G4 ' 

■f37)r K'4 ft 
< (Not conn, 

Fu ~36 ksi \WfDt/> Of YE=34" j I | j/| 

■Jo girdery \ <7 I 

L_ 
■Qi I 
■5 > 

_^ — 

tpV~ FU lo-_A 
^ bear/^ 
Sim. Det. 5 

t2‘ JK2-5! 

Del. 3 
72 • JK2- 63 

Sim. Det-4 
12-JK 2 - 5/ 

I2-JK2-G3 

Det. I 
1 i1 \ 
! I ^ 

**d 

r i| ; ,'i ~yr 

]L-J- j! I Jjm. Det- 6 
A ' 12-JK? - 5! 

Fnd_of Girder 

Cot. MW287^ 
(Sec cot. sc/?.) 

rf to bear. 
h 'V studs 
<P2‘-0"cc, & Girder 

^:\(2rows)} r* I r- 

29~ 6" 

ELE VAT/ON 

Fy, 42, £ Girder 

[Oh MjiJji . L End of Girder 

■ V_ Cot i4iF95 

Elz2>\ 7see cot set?) 

L_ 
K■- -! | be os mg 60//s 

?/'2 \ s at. 
'*'Vt " 3&YF30O 

0 ^ZVVN’ 
5.7.M. 

L... - 
nr to ceor 
Vo" cr, —.i 

Coi. \ ; 

lop flange/ . 

only '-j 

Fu~4Z 

-.1 

7- 

Section a-a 

Cope hote 
in bm. web 

/'sit STipfdncr 

-■^v' _/Fir ro bear* 
-JlTV^Vo'or 
I ■ O /./A 

t %t> 

O i 

■ \34fE'Fy*3<> 

Section b-b- </////, . Section c-c_ 

Note: 
/. AH welds to be £ 70 xx . , 

Z- Atf bc/fs fc f-c A3Z5 p^:=Jlcn /p-z, 
unfed's notnv. 

i s , \ 3• Co/, cap fz Detail simitar to Detail 
LSosshpvin) /Q4 ao _JK2_ ? ; - 

(reflected) !2m JK2 £2 

Dpt0/7 / Co5 shown ) 
Detail 2 (reflected) 



Structural & Civil Enginoors HELLE - CHRISTIANSEN - ROBERTSON 

/2-JK2-63 



REVISIONS 

G-7-GQ 

I -3 ~G>3 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project the world trade center |title detail OF PLATE 6/RDER 

■ / J~4\ 
Provide pockets 54ysl4\E87 \ (3 J rCof. 14 VP342 3 
fn slab. Grout after "V J Ft/* 50 "f (See cof. sched,) ( 

completion of pres tress \/ {~l[ ton9 j J Oeto/I 3 

work Chjp.) j | | /12-JK2-&S 

,-711 iT^l! —) 1 .£i !■! A 2"-from edge of boseti 
i' “ U t I 23 7x4*# I 5cl ’ '^1 of<4#'37‘ .4- 

Cot. 14 VP347 34 x 4 /?y Fy JCksi 'TsJV . 14 1^67, Fy - 50 
(See co/.schedJ (nof connected / /-/* long 

Detail3 io *"**'•> ) j ' 

/2-JK2-66 

;.!5 / fii 

«7- — L *i-q 

-1 ■ 
io IS 

; <o 

:M. 5Ur 
rC*S * 
Detan 5 
l2- Jk2-€(b 

^ V:r-?r-v _>• 

i?! 1 i -A^r. /Fit to 
{'h'bosc\J* i i fp7\beor 

2AH La5flf. i [ Defalt 4 wCT Del- 2 —-r j! • J; 

jts.i-^fr ?! S . ^W/2-JKt-6s ci 

-F-' i; is 
II i! 

5-0‘ 

Djjdgf.pfrdGr 
w.- 

Cot- !4 VP 342 I <; 
(See cot. sch.) 

hm4> studs <?2-0fc.c. <£ Girder 
(2 rows) .. \ r<- cr 

r-Vi fFy-4z 

4-oH 

nLcr • 

ELE/ATION 

S-o 

S- 

_ ^—/Fr to bear do* - / 
co/. J-4//3 --Girder r • ^ 

/%) 

gj&p-A T i T 7 W 

?/3’\ i3'r 9's 

'Fy 42 

I 7£s !3bH I 7ss\ 

—\h~Fy.42 

Fy-42 

o S o-) f*") 

’ "it. 
*N 

\ , -— 
-\ - to oear 2 '-o' 

/g|\ Vr Col. J-4/54 ^ 

- Fy*42 

Fy-- 42 

\ ; 'i 

, .. Detail C 
12-JK2-GG 

Z. A tEnd of girder 

7- Cot. J4 VP/4? 

(See cot. sch.) 

yy __/C'P- flVSh tOp 
'k“ \^ftenge only 

' 2.5 
Cope hole in 
beam web 

Dp)oil / Cos 5ho wn ) 

Def-Qt / 2 Creflected) 

..-A- ... / fir to bear 2’-o"of 
; *%N x coi d‘3/sa 
i ^7 (c-fi ortionj 

Section o-a J&7(c-p-0/}t,'o>)f5ec1 ion b-b 

DnA-.vN 

$.T. bit- 

dole: 
t. Aft wetas to be £ 70 xx 

2. Alt bolts to be A -325 friction type. 
3. Cot. cap f£ Detail simitar to Detail 104 (to -JK2-~1) 

12 -JK2-64 



REVISIONS 

5-/- <3$ 

G-7-GQ 

G-28- G& 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoers 

PROJECT THE WORL D TRA DE CENTER I:T,TLE ry& oar. of S£/\M support over top of perimeter wall v-q-Ge 

> \jrots} 

Con si. joint 

/2"For beo/nti of j 

301 iF or fasyer 
C!dr Fcr $&amS 
with Covir £ 
or A (birder) 

Fnc/ of coirW-J^ 
T7T 0'ftj) 

f / “rf /or 30VF_ 

or /oryer') 

Beam (See Plan) 

ftr'u SJdusn f ftstiG c 
ro 6c. JB /orqcf 
thon c/iatn. of bo/bs 

—,2-*5 As/'L 

(4-‘ *6 A»b- For 
Ooam with 
COV£r ■£ or 
,? GFckr ) 

ICIP perimeter wall 
• ■" I over top of slurry wall 

—Top of slurry wo 11 

Section a-a 

3-0“ 

(5 \ 
\& V_ 
X^vV 

IZ-JKI -35 

ii’
itn

uK
 



REVISIONS 

SKILLING. HELLE, CHRISTIANSEN. ROBERTSON Structural & Civil Enginoors 

project rHE WORLD IRADE CENTER Tm~E BEAM SUPPORT OVER TOP OF PERIMETER WALL I DATE 4-/8-G9 

£/ 305-4 

Pour con to 

EL 303-5*2" 
Cf'c' 4000) im?rout\ 

, -rd 

l b 

2”min co .57 ote , _ . 

o f Seam i I 

acorn 

Perimeter wall at E/. 303-O' 

Over size hotes 

thru ftonge to be 

\l" larger thon 

diom of A bolts 

CProvide proper nut 

4 wosher to occomo- 

dote over size holes) 

U" P (A3Q>) 

A bolts 

S2- '5 A. bolts 
4' 

0-{ — 

ELEVA TION 
Sect ion a-o 

qFCSSIO^ 

End of bcom 

N 3200. 51 

W 99 II. 5G> s«-J 

N 5200-45 

W 99 10.03 

^ 2l IV 

Inside face of 
existing perimeter wo!I 

f. Smith 

12-JK! * 5G 







REVISIONS 

SKILLING. HcLLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginocrs 

PHOJEC I 
THE WORLD TRADE CENTER BEAM SUPPORT OVER TOP OF PERIMETER WALL 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

REVISIONS 

7- /? - C?S> 

frROJKCr 
THE WORLD TRADE CENTER DETAIL OF PLATE GIRDER 

14 VF5SO 
(Sec. col. 
•schedule) 

Del. 3 

U-JK/-6S\ 

£\ r Provide poorers in 5/0b. 
'2S Grout after comp/e Hon 34 * b R Fu*3€>ksi 

om edge o/haslft^Oyg) {1 Noi connected to girder) 

5~/-<S£ 

!4\f3i3 
(See cot- sch ) 

Detail 5 
12- JK>-69 

^Raw'M 
5-' M. 

Endpi^rr- M h _ 
girder f J_L»'_L1-C/4^5SO 

n \ col. fa , 
4^1 schedule) ^|i 

z „ . , . £ 6irder 
(2 <j>studs @2-0 c.c. 1 

30- O 

elevation 

/Fir to oear 2-0 ■ 
rfW£ \arcct. J-4/zo 
7 Vy ( f'cptjcy^Fy,42 

( 2 rows) . 

ii 1 

ja 
r --r*- 

6irder 

-:\xr- 
t r 

1 ■> 

! 7" _ 11V 
(-Ft, 
7' ! 

3b" 

>W . 7"! 

~ - | Fy42-j 
O CS| ^ p 

O c\,| 

"» "'i ,*/-<* 

Fy 42 

-x-v 
] 1 K ■ / 

/ 

T71 

. 

32- i_
 

' i " 

£1 ^ 

T •-L 

•-1 -I 

Girder 

rw~ 
/ - ,Fy-42 

—
 

h
 

\ 

1 1 

ii-y 

i 

.2:1 

* 

"s6- 

i 
! P' i 

L' / • ' 

Fy 42 

Fu* 42 

Seer ion o-a'\EFs%?J'coh \ Sec Hon 

<n i_.32"__ . j 

Section c- c 

17 v^i 

Outside 

Section d-d 

y ; ... i . /c.p. Flush iop . 
v " V K \ flange only Note. 

I_\ 6_\ T /• AH welds to be E70xx. 
l T- ' -T j \ ij 2. AH baits to be A 325 frich on type. 
\ 1 Excepr as notec/. 

1 1/ s->’/Orc j, ti?/', Cup ,*C c?c ru// S/. /i/z ur rO 

‘ '"Tt in bm web Petal/ /Of Oo-JKZ-t) 

Detail / Cos shown) - Detail 2 (reflected) | /2 -JK2 -67 

.-*■ f/ 
_i 

zs 

■ v > z Of C 
rn bm web 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enoinoors 

DATE 

DRAWING INDEX 5/15/67 

TIT1.K 

Drawing Index 
Tyoicnl Roam to rdlumn Connection 

Tvnicnl Beam to Girder Connection 

Tvnical Hctnll of Ream Support ^vf't Tnn of Perimeter Wall 

Beam Support over Tod of Perimeter ‘-'nil 

Beam Connection Details 

Beam to Column Connection for Columns Within Refrigeration Room 

Area 

Connection Detail at Column K31-9 i K31-10 

Connection Detail at Column J-15-5 

Beam Connection Details 

Beam to Column Connection Where Column Splice 3" Above Floor 

Detail of Elevator Separator Beams ^jukTBumper Renm.q^) 

Beam Detail Under Existing Telephone Manhole 

Detail of Posts, Hangers & Beam Connection Details 

Floor Beam Diaphragm Details 

Beam Connection Details 

Beam Connection Detail to North of Tower A» A-101 thru A-108 

Beam Connection Detail to East of Tower A, A-201 thru A-205 

Beam Connection Detail to South of Tower A, A-301 thru A-310 

Beam Connection Detail to West of Tower A, A-401. thru A-408 

Beam Connection Detail to Tower - Type A & Al 

Beam Connection Detail to Tower - Type B & C 

Schedule for Beam Connection to Tower A 

Beam Connection to Tower A, A-104 

Beam Connection to Tower A, A-310 

Beam Connection to Tower A 

Beam Connection Detail to Tower B 

Beam Connection Detail to West of Tower B - B-101 thru B-116 

Beam Connection Detail to North of Tower B - B-201 thru B-207 

Beam Connection DoLail to East of Tower B - B-301 thru B-309 

Beam Connection Detail to South of Tower B - B-401 thru B-409 

Beam Connection Petal 1 to Tower..- Tyne.. D 

Scn'cYml'o"tor-Beam Connection to Tower B 

Schedule for Beam Connection to Tower R 

Bracket Support at Exterior Faro of Tower 

- l Wei iil i 

12-JK1-0 







REVISIONS 

£-7- £8 

7-/7-£S 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoor* 

T,TLE Q/R OER OETA/LS projectWORLD TRADE CENTER T,TLE 5-/-63 

(4 \F87 
Fy 50 

J-2^s 
t5 Aj 

Provide pockets m s/ob. _ 
Grout offer completion Cd-x'\ vF S3 
of praztress work• CTyp.) («7 ( (See col. sc/7.) 

I ! 

O-F 
nj 

•y \(?v ' I 
/-/' long V j i2~mfr7 Ctyp.) q 1 

,__\\ j l" _.. < 
r !\Vfir - Wi x'4 &. Fy -36 ksi 11 

ll\lj } • ‘ * ,iv 

l ry/J,y Q r ■*' 2" 

-. ./z4FSf.... _ c 
18b x Lf & , Ftf * 36 ksi l,j? P" \! f 
(Not conn. 1o girder) I k 

e of bose f£ 

Hi l> 

'jrV V 

Fit to \_.. n 

■ 36 tfJOO pef, 2 

Fu' 42 

i>\ N /Fi1 
’■ J<3^ ' hear fr#pi) 

'Mv 

& IGxIxFd^ 

M IF 78 
(See cof. sch.) 

id 
/Oh 1 

10-/0 

£ 6 v if 

(4 req- d j 

H-2'‘ 

Del. / 

72 6 v V 
Fy* 36 
(4 req ct) 

_ 22-0* 

V 
ELEVA TION 

IS f 
. 2-I"4 If. S. bolls 

I r 

1 
1 
1 

j - 

1 ■»- 

1 i 
'■ V 

1 

1 

^1 

i 1 

! +* 
i i 

£ 16* I X r-4 

For connect/om 

detail see Section 

c-c ,72-JK2-62 

/. col. 

2-/'<?H.S.bo//j; 

/ 

-^U — 

■-/£ /Sx/*•/-■? 

Section o-a Detail / Detail 2 

/, Alt welds to be £ 70 xx 

2. AH bolts to be A 325 friction type. 

3. Co/, cop R Detail similar to Del oil 104 CIO -JK2 -l) 72-JK2 - 70 



REVISIONS 

U-Z4-G7 

t-5-GQ 

7-/9- 6?& 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project THE h/QRLD TRADE CEk/TERl t,tle typical e>EAM TO COLUMN COAJ/JECT/O/J /O-20-G7 

t f 

i ; *• ' 

i 

3eom 

(5C ! 
e/d 1 
ngth ] 

Co/urnn 

--UJU- 

- L 4*3'2«'4 

Opt/on o / location 
of fop L 

7S ft/. 5. Salts 
CA325 fr/ct/on f ype.) 
3^ or S'i c/s regd- 

Column 

m;n. 

/ [Ve/d *4 C £70 xx ) 
\ min. return = 2 x we Id size 

Zefer to A/5C manual 
table vni for size of L-seat, 
size ? length of we/d. SECT/Oaj cy-a 

AkJGLE - SEAT COAJUECT/OAJ TO COLUMU-h!EE> 

!_,,-L 

JJ_<_LL 

-Stiffener 
t sr bccrfr? web thickness (A'36>) 

2= (,4s beam neb thickness (fjZ 42M5[. 
'-56 re si) 

earn weo 7*n<cmess (fy * 60/c$i 

o r 7/0/J ~~~ ^ 

J |(min. 
/de/d s/ze 
some as tv aid *4 



SKILLING - HELL E - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 

IT24-G7 

/- 5- GQ 

7-/9-&B 

T/fE WORLD TRADE CENTER TYPICAL BEAM TO COLUMN CONNECT/ON 10-20-G7 

--4- 

+ + 

11 > I -h—*- 

Seam 

...— Z 4* 3'z«'+ 

^-Optional location 
of fop L 

; dsHf 'CJS-. tlGS/L. Ti/.P f) 
j "3Ten 5'z as reg It. 

Column 

Column 

!> 

' We/d*5 
CE70xx) 

0.2l\ 0.2L Min. 

Refer to A/SC mono of 
Tob/e K Tor size of seat, 
size f /eng ft) of we/c/s. 

/|-Jjsii 
'We /d size same 
as we/d * 5 

SECTION o-o 

Min. t - beam web thickness (A-30) r- 
> (.4 * Learn web thickness (Eu- 42/<s/)£ 50 ks/) 

LGG* beom web thickness (Ey • GOks/)_^ 
5fruCt. fees cut from AP may be used in place 

of a two - plate seat. But the thickness of 

f/ange and web of such iff should be equal 

or greater than the min. t stated above. 

STIFFENED SEATED CONNECTION TO COLUMN-WEB 

12-Jril-O 







Structural & Civil Enginoors 





Structural & Civil Enginoors 



Structural & Civil Engineors 

REVISIONS 

Co -7- (oQ 

'7-tci-G,2 

1-3-G S> 

OP. AWN 
5-T. M. 

HEVIEWcO 

EX. 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT 
THE WORLD TRADE CENTER 

I4W66 i H.5. bo/ts 
(See coA ScA.J j j 

/ ,/£ /4 */£ */'6 

d-74 
/ 

DETAIL OF PLATE GIRDER 

FJ~G>\ 

5-1- 68 

( ii v'l EL 278-IP 

4 

stiffly -42 

(4rcn.,d) ~ 

EL 274 

.-Ji— 

14 VF 455 V 

(Sce co/.schX I 

◄r I j\\j' 

97 Q earns 

l o ' 

V <S-V 
.. • .> h /rVP- \- V 

Fit to 
beer 
T?P ' Ceto/J ? 

12-2X2- 76 

i 

/w{4 ho/cs & J’O'c.cv 

I *^i-Q -* "* •— •— • • —•- rE- •De/eti! ■/• -• *—* • •—• •—*- ■ •» 

I Jb_L._'_ — 1— (Fejlccjcd\ - _ ... .- — 
' -Si ' , I 

r EL 2731 lOb / 

|\—/Fit to 
*' \bzcf (tap-3 J 

I2-JK3-16 yjg'rifoe: 

‘ »• '—1^1—LU—j: 

Fil i0 K. 1 j 
btorOtffp* ?2\> ' ‘ \ ; I 

E/. 277-/0(4 

-- --| 
'| ! e 1 ! 

- \ M 1 l sir f j \ J, __ _ 1j Qji'-L 
U“ * Detail • 3 V'l'.; ! “M ^ 

v__'/?-»-7G\\J ±r:L _ ^ -“~ri 
£l Ai : \ i, ,sl <% i i *-i 'i u.i »>• 

14 vrm 
(See co/, 
sch.) 

. ... 
VL7 /f-'g" /2-UK2-76A !| 

=TtFzl- 
! i : 23'-2“ (Verify) i * C'-Q' (Verify), 

( . j r 
'i L: i 

V 
b I 

29-8" (Verify) 7 J X(:... 

ELEVATION 
'2'<f> studses'-o-c.c. 

■» — 
C/L4 

E £>irdcr £ Girder 3 rows ^ £ Girder 

\ N.. 

m w3iel\ 
(See coAscb] 

, j 

r#32y /'zFy'4? 
J T4B 

'• . N_/F 1 to bear. 
2AV^2-o‘t ar 

CoL J-74/:, 

& 
<N; 

r-h--: 

at 32 v 234 Fy*42 • , 

r/a 
2!i_ 

Fy*4z ".i 

\. /../ 

7*N ' 

W 
I 0*0." 

CO Cvj l 
-I .» 

2&'/# ' 
Fy4Z 

(_Iw^r io bear ) 
■■ , - 

Cob J-74/1; aN x 

C-P O/jC/o^I f 

' <N 
°P oo; 
' s' 
^ vs 

& 32* 234, Fu >42 
Ue^, y 

/ ^ Fii to bear z-o" 
7&\ ” or ccL J-75/i 

7aV Cc l’°re-,a") 
r2's tit 

‘ F* -*2 Notej_ 
L All welds fo be 

^ E 70ax 
_ / 'fii A beer 2. AH bo/Is fo be 

Aui„;u;„n 

-, \ fc.fi Ofit/on)} type- 

Section a-a Section b-b 

■,_<li : _ 

Section c-c 

sfm. fo Def. 104 
• (10-2X2-7) 

/2-JK2-75 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 
PROJECT 

the world trade center 

v0 ^ 

■K v> •*» 5 

I -N ^ 

Ssfe 

Structural & Civil Engineors 

TYPICAL BEAM TO GIRDER CONNECT/ON IO-2Q-G7 

I 

' iNd a A 
\E70 x.\ 

<4—1 
Refer to A ISC monuo! 
Tob/e I £ ZZ~ Tor /engfh 4 
Thickness of Oy number 
of bo/Ts and size of we/d A 

SECTION a- a 

WHERE rOP OF BEAM IS LOWER THAN TOP OF G/RDSR 

<7 (s/m.) 

24 7TS ■. 

2 Ls 4'3'2 

-Beam 

O. (s/m) 

UP t /UN 

Refer To AtSC monuo/ 
Tob/e. IorJI for length 4 

Thickness of Ls and 
nt/rnbgof boN? 

I2-JKI-.30 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 
PROJECT 

REVISIONS 

Z-!G-G>e> 

THE WORLD TRADE CENTER 
TITLE 

TYP/CAL BEAM TO GIRDER CONNECTION IO-2Q-G7 

Vs- 

i, ik V 

$ 

Girder 

—2 E 4 *3 or os re<g d. 
,A% / 

Beam 

Boom - 

G irde r 

/ Wei <3 A 
l/ \£70xx 

Re per to A/SC manual 

Table I $ IE for length 4 

thickness of If, number 

of bolts and j/re of we Id A 

SECTION a-a 

WHERE TOP OF BEAM /S SAME OR LESS THAN G*HIGHER THAN TOP OF G/RDER 

0 S 
Vj $ 

<9 £ £ 

ii 0 

(3/refer- 

rV 2 L5 4« 3z 

Ct (sim.) 

OPTION 

Refer to A!SC manual 

Table I or E for length $ 

thickness of Ls and 

number or OOif±. 

!2-JK! - 3! 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT the world trade center 

REVISIONS 

&-7-GQ 

7- /7- 

DETAIL OF PLATE GIRDER DATG S-/-66 

Eh 278-// 
4 bo- ' 

Ei; 276'-& 
/6 h^SO ? L_U 1 

/.277W 1 

i \ 
V jsi! 

r£d yF 7<f „ 
I (See. P‘an' 

! b* 

+ t li 

•+ + 

;r^at/ 
« .i. — + / LLl 

2.5 

/'e'ti bo//s 
°" f-4-j 

Fy- 3<o 

+ * +\ 

4- + + I 

Jf 4 + 1 

1 + iJ*-i 

*' S- c_t 
k Detail / 

^--V.c Fy-30 

Section d-d ^Wft^csoL high 
_ . . I tensile Fuckbolls 

CO * ... Jr \ 7d"<f> ( 90°counters 

Pj | | Similar to 
lfx3&stiff. Q/2" q/j" M \DeL3j4 /«?x 
Fy,42 (4rcq'd)'^ H | !. I2-JK2-57. Fy* 

£ col. 
, tensile Fuck bolls \ 
\ 7d"<f> ( 90°counfcrsunk ). \ q3. L 

Sim,'/or io }.A ?4 H 
iPe/’.Jf'* 12 x 2b /£ s/iff. . \ j j" J> H, 5, bo//s 
: !? - -MV - .57. Fy* AT? ’cl) , \ \ I 

--+• 

: «*--■ 

•r- 

.! V 

. J_L- 

* *.!- 

\ + 

k 

' \ ^ 
I \ \ 

_\_1. 

.r:-.' .'t C 

I —L 
J_ _UJ 

| ft 25X3*2 *2-2 

r~T 

similar to delai! 

on iO -JK3 -2 
Lzi 7".If*!**! . Defat/ 2 

• l *t I 
1 I 

Detoi/ 3 I2-JK2 - 7£ 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

pflOJECT THE WORLD TRADE CENTER DETA/L OR PLATE G/RDER 5’/- 63 

/& V Do/fs 

24 hT HO 
C See P/on ) j 

■ 3"'3 *; 
*—« i»«r *i 

/'-T4? 
/y-' 36 

y 3* /&y£o//j 
-»*■—> »—• - 

; j i (24 hr/io 
1 | \ CSee P/on ) 

4- -f * 

■t- 4- 4- 

\S„.S c.p. 
backing 

Section f-f 

12 -JK2- 76 A 



REVISIONS 

G-7-G3 

'7- n-c*e> 

\ -6-63 

SKILLING - HE LLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 
THE WORLD TRADE CENTER DETA/L OF PLATE 6/RDER DATE 5-/-C8 

0-74) 
Provide temp. 

bracing unfit 
slob is poured 

14 VFSOO 
(See cot. sch.) > 

i 
Cl , Ft. 276-6' b 

CJ.-t'2\ I2-JK2-18 
.) \ - is^ 
; ] -,r Detail 2 

12-JK2-18 DetQ;t , 

M VFI3G 
(See cot set?.) 

/J/c * Base f£ 

Ft 214'1 

■'•if 
De/oi/ 3 i-1”1 . 
/2-JK2-T3h4, 

pefpil! 
(sim,) 

Tp noifi 
*or r»t>ir 

Detail 4 
(2-JK 2-78A 

Detail / 
— ( sim.) 

Fit ID 

bear (typ.) - 

\ bear (typ.) (typ-) / 

Typy~A> 

12x5 ft stiff. 
Fy.- 42 (drey- d) 

Detail] 
/ (sim.) 

H.S. bolts 

Fit fo . K 
bear ~ / {? 

. i /■ 

T. 

it n’~ 2t> 'stiff 
Fu - 4 ? 
iv /'.'a a) 

r fc ?7i'-s 

*c 

f£ 24 >3*2-3" 
/y.‘ ^ 

/ 4^5 SO 
(See cot sch.) - 
/4 hF 550 

(See cot sch.)- . 
-.f -.zi ~L;. 

End of girder^ t 

^1 
^ 7^0'i /,?-<?" I 9'-O' 

-;—.t*■ 
a4 ,!' 

l verily) ~ ^ _AS - J" (verify) 

29 ’-8" (vcr/fu) 

[IftS-&£-■*« 

" /P2£* St 2-3’ 
Fyr 42 

ii i i-ii-p. 

_ 4/i^N/4hr 

4 *0 studs o/2(o-cx. ELE vat ion 
S* 3 rows 

-,3n- & Girder . ".a £ G/idcr K 
Ft 32x2 *<3 i i*32*1%. t r aKjj 

!4 UP 39 8 
(See cot. sch) 

Fy *42,746 . /y'*2 
V 7 • ^ 

T /T V* 

/_/Fit to bear 2-o’ 
x <to/. y-7//^ 

[F.P. Option) 

f :^ 
tOj *T) 

N» ! > | 
VOi ^ 

'-r/Ft jo hearty-d" 
s4 ^\af co/^J-juJ'z ■ J 

■ i. v fC.P.Offbip j 

'/'■/itt :s^ 

Fy*2 y 5 

Vi 

5 ■ 1“ 
-I - 5S»f_ 

..-I'rilt 
Fy -42 

2.5 

Detail / 

ORA VAN 
5 W* 

__C^/Fir io bean 7.'o'". 
\ \ a/ co/S.\J-i3'Z S • 
v J-72/Z ’ ^ tC.P.OprSoii! | -£ 
I * I 

Section 0-0 

,4,. --1 /"'i7 

r " “* rvp 

Section b-S*'- 

Note : 
1. AH welds lobe E70xx, 

2. AH bolls to be A325 friction type 
except os noted. 

2. ^.Ol. vw/-‘ fZ. is C r Oi i J///AA i Of 7 o 

Detail 104 (IO-JK2-7 ). 

12 -M2 -77 





REVISIONS 

SKILLING - HELLE * CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

projkot th£ worjlo TRAD£ CENTER T,TLE DETAIL OF PLATE GIRDER 5-1-68 



REVISIONS 

/0-/5-&B 

i - <Z> - <bS> 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoort 

T,TLeDETAIL OF PLATE GIRDER project TH£ WORLD TRADE CENTER 5-/- CQ 

*0 

£l ^/. 27(?-8 
> ; 

lfafk 

1 
-..r.. JL 

T! i i 

1! 

'.A3 '.\i/2- JK2-QO 

. 5tm, Oct, 3 
3) - t2- JK2-GQ 

;fjV- -rr 

HS.bo/Es' 

! V 

,r-i- a 
< hUji i_LL_ 

■.'*■'v~! ’ .V 

i i\ Si! y,:o. 

iqp. • ■ -,-v 

Fit to\ 

;i:i -i!i I 

\ ' 7$ N/V* 
\ % \.beor(fijp.)c 

> • ,2\ - <Typ- t<b 

:-/ Typ. 

•I i,l 

I !' i i 

ft 9, i34 it iff. 
*• Fy 4? t (4 f cq ld) 

V b i’j 

bcordypJ^Y ,|jj i 1|iN||^ 

ft 2G x 4k x 2- r ; iLL pilOXy 
Fy * 42 ~ "'"V-r—I—r *} J- 

&W-'- \t4ki-jisk' 
I..y.sV^fy)^ 

ji ■ i 
I I , 

/4hrCC5 ‘ 
2 ft /5 x 3 
(See cot sc/?.) 

2-fn6H.S. bo/ls J 

27-2*8' (verify) 

elevation 

IO's" ,- te q x stiff. 
T / Fy'421 (4 req-'d) 

p*2m4> studs <? 2^0 
3 rows 

* ■; 

cp- >—p 
. if \7 

l.Jl 

/ - 0!2 

\ 1 r t’ 
i N \ 

_^,p* 
0 \ . + \ 

~ \ \\u^ 

/ 

\ 
\ • v> 

' i V) • j 

\\ { b. ••. 

\L / /Fil Jn bear Zro''' 
\ I 1b co/. J&/SS 
V 1&'7ors CcP- OpHon). 
(-1\-.4Frff to h&or " y 

\ \ \ + 
\ \ 

\ T' 

f.. \ * Vn1 r To b€or \ VV w 
r-r-ri—V- fMr-O-orcoL V? \ 
\ ' ^ 7 \J74/3 \ Ki | 

\ f (Cf. option)/hV I \l 

-■!/■■ A v^fV ^ , r/r ro bear V ?/i 
- \2r\T at CoAy7qh { 

; IV-W/3 . l7> ' i 
(C.R Opt ton) 5 -t-—::I — 

\ hX \Z'-0* at cot s' 
\ J&/FC (r—-,y 

'-%/ (c-p- °Prio”V ■;/ / 
3 '2/£ ----- . 

i / ^’4*^ 

Fy -- 

-£“/<■ p 

i \ 26 xli 
fy.42J2S 

L.-?— —/,1a—®' 'b'te.Tia 

lO d ^ t2 -4_ 

Deto// / 

Sec//or? q-o_ 5 
tioic: 

/. AH welds fo be E 70 xx. 
2. AH bolts to be A 325 friction typej un/ess no tec/ 
3. Cot* cop & Deioif simitar to Detail 104 CtO -JK2 ~7) 

Sec/ton b-b 

7°> I2-JK2-79 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT 
THE WOFlD T/?AO£ CENTER 

TITLE 

OETA/L OF PLATE Q/PDEF 
DATE 

S-/- £3 

REVISIONS 

273-3''} 

/2-JK2-80 





Structural & Civil Engineers 

REVISIONS 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

RKOJCC'I 

•* - t 

THE WORLD TRADE CENTER 

% 

«> \: 

DETAIL OF PLATE 6IRDER 

/J/6“ & f' C50 L high 
tensile buck bolts 
C 90°countersunk) 
St 'm. to Dcf. 3^4 
I2-JK2-57 

! & i \ ^ 

Section c-c (as shown) 

Section d-d (opp. hand) 

/ - 7" j 
jr, 

G-7-&& 

Col. to & conn, 
simHot to Dei. 
on /0 -JK3-2 

!4 hF /JC 
(Sec co/. set?) 

4 I /+ 4 

j + +1 

Detail / 

m OX *>' 
■X \ 

/4 hr 193 
CSee cot Seh. ) 

r;-f 

«i 

-• . i 

$ *i 

1-0 

J 3*j 3 V 4b\2$' -■ Fin os ret, ’<*■ 
1 r 1 I r 1 r for weld c/eorooce 
W]4'r 

j 
... , |j - - / ; •■ 

IV ! 
lTL i__. 

i!i 1/ M 
!:i / /! 

+ + lift /+ t 

+ +;i[;+ j 
+ + i ^"+ 4 

Detail 2 
(looking up) 

/. AH wdc/s to be £70*x 
2. -AH bolts to be A325 

friction type. 

fit F'zxb * 0-9* 

—R-<CP. 

u_IzZl_ 

24; r.r.r, 4' ,24; 
, I I / 

"i-r~ 

-ol 

.1 
: <>i , > 

i 

>1 
: . I 
■ N^i 

i 
_i_i 

Fill os reg \ct. 
for weld dcaroncc 

/£ 4'j * 'J v V-3" (typ.) 

/& n>')k* ?-io 

Tv (f-P- 

■ /3/c," /? (i C 50 L high tcnsr'/c ' \ j 
hack bolts C900 countersunk) f 
Similor to Dcf. 3 tf 4 rv / ■ / ^ s , \ 
i2.jk2-57 Derail j Cos shown) 

Defa'! 4^ fcpp. hand ) 

30 IF 2/0 
(Fu' 50) 

J2-JK2-62 



m 
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o
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REVISIONS 

G-2&-G8 
/o-/5-e>a 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enainoors 

project^^ WORLD TRADE CEAtTER\JnuGIRDER DETAIL G-7-OB 

/4 w 9S \ 
CSec CO/.sc/7.) , i 

1 * -0 
£/. 278-4"- o t 

-- 

— — 

Fr 2-/'<fi/i.S. bo/ts | — --) 

r 

f 
1 

-Il_ 
r ft /Cx //? x/.’4’ 

ELFT - 7~~] 

ft 7 x /, s/iff. 
Fy- 42 

(2 fc*7 TZ 

F/1 1c 

ft 7*/ Stiff. - 
Fy-- 42 

14re<?‘cf). ’ 
1 \ i| 

'- ••O ’ . '<:+y?n+ j. 

\ l \_ I 
Typ. 

beer /Sv ^ | 

/P/?x 2b * 1-3" ^ 

H.S.bo/fS j 'll 

!2*20Z > 
(See co/. sc/?.) -—4* 

36 W~300 •> 
Fy = 42 S. 

7* . 7' 
-j- , 7* 

. / _3 H 
4-7Je 

f£ /€<?//'?* /±C‘ 

_ ..jL.yy,__ 

ELEVA T/ON 

—R 7*/.stiff 
Fy* 42 t (4 rcq. V4 

ri>-< 
a 

/ Fit to 

\ beor 
/ 8 \ rryP.) 

2 -/"<i> H.S. bo/ts 

qn I V4 IV~67 
*“i CSee cot. sc/?.) 

-f2‘4> sfuds 
@ 2-0“ c.c 
C2 rows) 

36 \*F3oo 
Fy.- 42 

Notes: 

A A// we Ids to be E 70 xx . 

2. AH bo/ts to be A-325 

friction type. 
3. Co/, cop & detail simi/or 

to Detail on ZO-JK2-7 . 

Section a-a 
J2-JK2-84 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 
pmojcct 

THE WORLD TRADE CENTER 

REVISIONS 

IZ-3- G6 

2-//-70 

DETAIL OF- FLatE GIRDER. &-7-G& 

Sec//on p-c (os shown. 

Sec//on c/-c/ (opp hand. 

C.PK 
buy' 

c.R v 
b.u./ 

EL 

^O^F'hoJ 
iE/'JO) 7 

2-0" 

Tfc*F£ 5h//\7y, 42 
oL <Z *et? 30YE2J0 

is 
* l \ 

V " 

\ 

— 

\ 

^_ _i 
—r 

/ 
" 

L^.JL 

jC *3/ x 

.r \r~ 

tid 

'C.R 
6. U 

w 

rsee co/ Sc/).) 

A/oTe : 
See o/so, Dwg. SK-4-/-284 (/2-22-C9) 
(Change /Vo. 533. OSS) 

Section e-e (os shown) 

Secnon f - r (opp franc/) 

/2- JRQ.-Q<G> 



Structural & Civil Enginoors 

REVISIONS 

7- /9- G? 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

project^ woRLD TRADE CENTER 

Fronde pockets m 
slab grout offer M VF257 
com pie hon of \3jTy q : <- • VJty co/. sc/?.J 9^ - 

Pfeilrcss "orkwp\ r.■ «r zz. ~ : 7 
/ j -CO-'fL 6| f*i|j-jr” 2 /Vom edge base R 

__ A(- |2^pJ-^o.\L )—u it_ 
, rv r ,[-«r~l I . , .* ^ N j. T *1 I i /34-dft ry;3<S 

ft-.so /I i » , l'<am «i\!N|\f./ , l'5.a/.r 
l't fong / I ■ I s -b— '4 \i\N icK - 

/ 11 j Ij s,6 Dd L ^ [N- ->&\ /2-JXQ-86 
I !> I :l n-j y I 7m tv 'fit to bear 

G J^-Nll JSL*-. Sun l! H 0e/ g 
.- v ■!» i k n-JM-aa 

™"L DETAIL OF PL ATB GIRDER 

<=r<zm 

- /c ◄t - 
if |K iNlT" V from edge bote ft £> \rX*i, 

• in Iii Ihr (The)_I/Jor‘ 
r- *» ~1 1 

£ I’ 
.1 

hi i / d4*f4 Ft ryi3G 
|ll\ f (not connfo qirclcr) < \i;i/ 1 :5|'S 

> [| V 1-»- 

-SSZL_.si \i! SNlXzwT a?/. /. / jl 
-<r*-y 

—'* fu7“T7 

~ * .: n >7 , 

£/. 0G4-O" 
~i~ 

US 

J! ^Dcd_S 

End of Girder HI ,77- 

Oet. G> 
/2JX2Q3 

-rcrl—S~ 

/O-G 

/a-cr 

Co/. 14 Yf/76 -JL~r,L b 
(see col. sd?) 1 ^ 

4*0 Studs 
v (52*0" c.c. 

C/5 >—fs \/£ rows) £ Girder 

J %i 
Elevation 

End o f G\rder 

Cot. M 150 

(See cot sch) 

<£ Girder 

... M 

/ _ c//'^rrr'\ ! 7 f—sr <c-p- 

-Fy'& @ \ T 1/4/ 
1—ffcTEisjqj 

* I it 

I eV! 
ter 

i ! 

*' UmV 
00 \\ 

00 \H 

W (. N 
■ N*0 

vFy 4<2) 

-pz-FyJfZ) 

rFy -i<2) 

,'~\r 

G 

C.P. Flush 
fop ftoogc\ 

only 

i 

Defoil / (as shovtn) 

Detail 2 (reflected) 

C.P.y-f 
i x~>-<c> 

-i S- K-<C.P. 

Section a ct Section b-o 

1. A/7 vteido to be tz lO <* 
2. AH bolts to be A 50.5 friction type, unless noted 
5. Cot. Cap FE Detail srm/lor ro Detail 104 (tO - J&4m7) 12-JKQ-Q7 





Structural & Civil Engineers 



Structural & Civil Enginoors 



REVISIONS 

7-/9- <oS 

/— &-£>*/ 

JDRAWA/ 
A>F 

/?cVf£weo 
E.U. 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT THE WORLD TRADE CENTER 

i E RTSON Structural & Civil Enginoors 

T,TLE'DETAIL OF PLATE GrfRDBR 

Provide pockets in 

slab. Grout offer r~P^ ^ 
comptehon of 
prestress work lT,jp) ; -y 

rtfGb\ o 1 
/14 VF !G7_ 

"mm — p“ r |?7- (5cr col. sch) 

T</p ) i /'/3/c &75e /£ 

/3'-G )4*FB7 S~L 
Fy *SO 
t-t* long. 

fh*— 

_ rv.r_ - —■—t ~ tt/pe- o/ R (hyp.) 

5 y j\atpv • ! :‘7 /] m rQ3*ltl£f'Fy*3G {not conn to Girder) ■ 
_L -JlZJztZw.y !i— j.rjkr ^4-^LiL..!ii.-a.---— . /fT^ -. ■ ■-■?---=■■—-—j.-tt-.- 

FV‘ 50 \ K ~TV \ /X. CgI7 *~\OeU- 
!-i long y' .j2-M-94/Fll iobcar Shff_. 7. *4 

/*.4B Tl| K S.Rcgd 

j-Re+d } k& r>—<V- _ 

* 7 ’ , ^ ■ C7. - 
Gill—tLS^P,a/ts_—~-L*J \ 9'C' I a:C" 

n ^ ^ , i /i*Y c57//^7/7j^?2'.fBlGTTVr*! 
End or Girder <<^~j7C>2_ I_2__Rcy'd ./.7;£_ . _ ..FytAG 

.1 li -irJL Lyg /<?*/£ * 7i * A l 

Stiff 

M / e/./2G4'-Ol 

AM "ft 
V ^—< r1p 

% ;, ^ 
v i\ ✓ />/. /© ^fov' 

__V “ T”*4 ' - ✓ • .,'r^.. . 
~~ t ' -I_llh'"' * ‘"or- r 

Col. MHF/7G 

(bec col■ Sch.) 

k"(j> studs 
@V-0‘'c c. 
(Q. rows) 

Fy - ?>(o 

<b Girder 

Ete '/a ft on 

. a^o*7 s' ■* ~ i Q. - f !q ft■ e?■ &o/fs 

.'fe&~T7E}T:G'OfETi '*■' . ^ , 
...... ..._.. ._F</s.3G_/L?2 ^^_Eng of Gjrdcr 

. | Jr_v.li- 

<1 ’ Co/: M vc^ 78 
(Sec cot. Sch.) 

<£ Girder 

J?\^cc 
I —i 

-• G" C"i 

Fy‘42 

_.L....... 

Jy/C. 
7aa flan] 

rrj VO 
Fy -42 

-h -<C.P 

rFy-42 

Vvr ro beor 

Fy+42 ^G.P.Op^ 

^-!- 
: >s! Defat/ / (&5 shown) 

Dcfa// Q. (reflected) 

Section o- c? Section b-b 

f ■ Alt welds to pc E 70** 
Q. Alt bolts to be A d2S frtchon type, unless noted 
3 Col. cop /£? Detail similar to Delo/t t04 (to • JEQ.-7) 12 -JIC *2- 9/ 





REVISIONS 

*7- |CJ- <£>© 

?- 4s- £<3 

SKILLING - HELLE - CHRISTIANSEN ~ ROBERTSON 

PROJECT 
THE WORLD TRADE CENTER 

BERTSON Structural & Civil Enginoors 

T,TLE DETAIL OF PLATE GIRDER C'/L-OB 

Pro 'fide pockc Is tryzsQ 

slab. Grout after v g 
completion of r 
prcsf-rcss work( Ttjp.) 

Ty.C0\ "* | 

9'-G‘ MYF/7G _ _°_9-OT_** 14^3 
(Sec coL schdJ i\\ ■-r- Fy.5o l 

/3ig base Ft ll ii /V"long 

2* mm 

! T tr9P) 

•yD—0^..j Hr:1 

JkiL 
Fy;5Q TT"\ 

T-TJong j 
S/z/y 3>l'4f£_L 
Ftj'AV I i 

'2d*(4&' Fy5G 

A- fecf'd ^ 

"V H\J*yp \ Otm 

Dct-' 

f\ /fit to bear <£tm 
! sCV\ t.jo ^ "'nT 

IsTTF 
Tup ^DcfC^ 

3<S ^'VtI Js 
N IlM ^?A^LgtC(feLl_Wil_^j8_ 

v / fy /7/Z 'ck-XCW- /• j r \ f\ X r. 

-SMjU!k&_ 
y.,.n£l-J> *p ry, 4<2 j \ 
- ta jttfL-qd 4. Rctf'd ^ j ie \s\typ 

y—jp-<ruf> -a** |j | : jj ,-*••[> (h> to tear 0VP) 

W M..-J_V_ 

JN^K^ 

! I'VfX^ 

£• /c3~g5 M 5 io//$ I . J 

! f 
End of Girder JJ 

\ 4-0 

4?' 

/£//< 3% 

Cot. !4 ^ t/9 ---7 - 

f5<?c cc?/, scA.^ | CSPfS'z*/2xPE'z , 

d<fi aWs 

Q'l-0,,c.c <£ G,rc/er 
(Q ra»JS) ^„j 

r! i 

//'-o 

/9‘* O' 

1 Elevation 

jtCpy'Y Golfs 

'\~ .Er?c/ Of O/refer 

-j-J' Co/. (4 /IQ 

^ (oi?c col. sch.) 

(FTFzk /'2 */!■&'* 

Fy? 3<3^——^ <$£ Gf refer 

Eg *42 

. i 

'.—;ixfc.P Kjc.p. 

Fy * 42 

I l2ffz ; /5y Si 

'Yt^FyFZ 

Jy_jCFf/vsh 
N ~\*opffonge 

/ pi on/y 

./ i 

m 

Fy. 42- 

Sect/On 0-0 

I Fy*n 

Jf_._—: n 

5echon b-b 

Detail / (as shown) 
Ddoil 2 (reflected) 

Airy t~C ?■ 
/. AH Melds fo be E 70 xa 
9. Aft bof+s fo be A3Q5 fnotion fype, unless no fed 

3. Col. cap P Detail stms/err to Detail 104 (tO-JXQ- 7) IQ-JtQ-93 





r 



REVISIONS 

'7- /9- c?e> 
9-4- <23 

/O-fS-GB 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Engineers 

cr/y/£ WORLD TRADE CENTER TITLCOErA/t OB PLATE GtROER 

Provide poctets m(DjJ2Q/^ (Ci&L/s <r *^1" 

Slab. Grout after _ 3’C ' XllX-_° . _ .£9cA&* '*]_ 

completion of \ ,\VnrvgZ vW.‘ j ' ~ ?Ffrom edpe of hose Ft (ftjp) 
prestress~work (r9p)J^ Ylfyp) (Scecot.uJf)rr*\rf\ 

^•‘,e /Hlfl 

7-r%, TfnhrKw S)rAi[[Sl ^T^Tr 

s>,rf. a;wyte-'\K% TfP bl 
Fy-3Q_ 'Ss5<t-> ! , 6#/e k ,<.,Zy££&(. 'l .J r„.4Q ne/.o 

-J 

ry-a'I 
A.Rcq-'ct §f 

oco* V^Xj S| j y^Oet± 
v T/P "T" IQ-JM-W 

Q^JyP r^>#^ -r-Sf ^ ^ '%£ 
J^e'r!°beo' GVp4- ~Gf'- ?. *4j 

L. Oct. I. 

'ft/ to 
" Tup. 

Def. 2 

/a'gl ft s. hoi/s 
/4 • 9 ‘ 

£Wc/ <?/* g/rc/cr 11 ^-jj-/o£' 

"Tl 
Cot- 14 YEt/G 

fSec col sch ) 

/y-3& 

C==*L.J. ...... 9-5A1 

24-2V ; ^ 

^ > studs 

6><2' o' c c. 
(Q_ rows) 

Elerc/fion 

<£ Girder 

uG’> 

rn 
/v/ 

/CP 

;___ Jl 

$ & 'Ey ^42 

^ Fabricate cjtrc/er t-O'’ 

longer and cut to length 

after mccisur/ng m fte/d 

(£ Girder 

I T 

j\0[ 

/? " t‘2" 
‘    i/" * 

* vW 
*0 fv 
^ £ 

6'//' Cfi 

Concrete watt 

[ See Concrete 

l drawings for 

| connection (#'22?*) 

~fy -42 

/? ,y E 1 

Vi X /_ jd 

|/ yC.fi/uSt? 

/B"K \/cjo flange 
/ G only 

T /'j' L / //, 

£)/?/» IVA' 
A.p: 

R£V/£W£0 
E.L. 

//etc: 

\Fy.A2g 

c\j 

-X .✓ 

SGot/on a-o 

l Eg, 42-7 /K^) 

Qq* 

‘Section b-b 

i. At! welds io be E70xr 

V. An boffs to be A525 friction type, unless shown 

3. Cot. cop FE Dei a Similar to Del. tQ4 (to -Jf/Q-1) 

Detail / 

Detail 2 
(as shownJ 

(reflected) 

t(l-Jt'Q~ 9G 



REVISIONS 

7 -/<?- <£0 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Engineers 

/O'G 

PMJCCTrUS VJOXLD rRADE CENTER, t,tledetail OF PLATE G/PDEP 

Provide pockets -*r 
0/<7/). Grout after 6 I \Js) 
completion of _. 8-7' ___ __ .... ____/O'-c* 
prcshress work./3/is "jT 
(rypmaty_Ajj finj 

—F^~^==^J-4 |T riBUW/t vgL--r-il | fM-'4*’ 
_/^atSOV Hi I ,-' J^jMIIIDEDn] J (not, conn, to g,rp/<F 

frio% 

6 -//- <s £ 

5 hff. & * I, Fy • 4Q 
4-Key'd , 

r. \ S'/77 

> ^ &?/. / SftfF. * III. 

yv—W/M io bead? 
?! r ," /57V/?/<>a 

*s- c -■• 

-r- 

1 

nr - 

jl 
1 

Lll . Jk 

iti \ 

H , ^ 

MYfer 
FySO \ 2*Prom, edgr /£ (typ) /! , > 

* ' Z^ _T1_ -I_11___ _ _ \Z J.JslLIOn<3} / c£l-ZG>4-Ot 
r>£?0*vtt, fy*b& -■ _!rJrir . L 

si J (not, conn, to girder) J /»• / I ^ $ 

fd to dear 

ys,^\ *yp- 

< Del. I 
Stiff Q*f.FUj 42 

4 - Zeq-'cf. 

Dei. 2 

^/^>~< ;VP 

. <T^T^—<v": /<’ *«’or 
-— .Jj; '■■■*• * ’ ' t 

«//. 6, £o//j 3-C“ 

End of gtrder ^ 1 /pi j t-_ 

™ Tl.^IL L&f9*/i* Frt' I 

co/ *1 4 
£S<nr cci. schj ^ 

/<2'-7f 

tw 

Elegation 

*V 
(9 4-0' c.c 
f4 rows./ 

<£ Girder 

-la-, /Ts<c* 

■ m 

.T -■■ 

/ff te*/i<t'-7i 

Gircfer 

__ /'~1\< 

3'c/ j_ lJhy_A/.S. bolts 

/C& - —j~) ! £>71/ o/~ g/refer 

1 Co/. 

> I 1 (5<r<? col. schj 

C.P. 

’ <$\ 
CVj 

(itfc 

’ vN 
«n c\ 
«*> !x 

./ 
* \ 

s 
/ 

/ ~~~ 

0 / 
G 

i 

,CP Flush 
*op flange 

only 

■Fy\A2 

Pu \42 X\ 

£<£" 

Sec//or? <D'C2 

fyJ&g; 

GG" 

Detail I (os shown) 

Detent *2 (reflected) 

C.P. 

Sect/on /&- b 

•ioie ■> 

/. /// -ivcfcfy:- -te~^c -£~7C vx 

Q.. At! bolts to be.A £*25 friction ty/os, an Jess noted 
3.. Cot. cap ft Deta/t St mi tar to Detent tQ4 (I0-JXQ- 7) 12-4X2.97 





SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

PROJECT WO#LD TAADZ C£A/re/Z TITLE 

Structural & Civil Engineers 

DATE 4-/8-G9 G/&OE/Z DETAILS 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

REVISIONS 

G-2S-Ge 
7-/9- 

/A 5-G& 

I-3-G9 

AR 
fi£\>iew£D 

E.L. 

PROjno TH£ wotfLD TRADE CENTER 

It?// r/,c/:- 
A Ext* £'Jr)G end of //■ <5»v/£y; or--N 

2. T zf//cePf> ar (J/ecT/ZJf'Z-fO&s 
3. V- o/'E&c's/t 

ZU/>/>ty/T//?$ 
fhc /A-G'n/er. 

( - 

i Structural & Civil Enginoori 

PLATE G/RDEP SC/-/EOULE 

TYPE (See p/on s') 

S-/-G& 

Ri$A?/ enc/ 

JcA 

J 23 

iS'Chsdaif v/? 
from inis en cY. 

fs\ v\ \v 

AWS min. 

-^Ir? Term ecA/o/e 

stiffener pairty 36> 
(Except noted in 
Sc/edv/e') 

v-b-(AW5 m/n. 

/co/ Section 

notes: 
i See /2-J/C2-/// Ond /2-Jf2-//2 for typico/ 

connection c/etoi/s of beams from/ny 

to the girder'. 

2. Connection c/e pa A/ numbers of the base 

of Co/cxmns Sapp or fe ct b<y yirders ore 

Snown on the p/ans < 

3. 3eoriny stiffeners ore stox/n on the 

Girc/er Connection Deioi/s end 

Co iamn Conn e c f/on Oe fa/ Vs. 

4. Typ/ co / in form at/ on st on/n on s re tc/i e s 

moy be offeree/ A>J ft? e "Pemorps * co/o n?n. 

F/onpe Ps 
Size Fy 

42 

26* 3 

i 

42 

Web R. I Infermed/ate stiffener pairs 

S/ze fy Size, eo. Location? 
SO\ 7& 42 I4\ 86: 20C 446, '566 ‘ 666" 

Left Riytt 

Conn. Oet conn. Det 
Pemorfs 

l2-JK2-i/8 /2-JX2-//4 

A/. % 43yo;/8o, 64o, & 3o;&7s 

/Z-JK2-/0O 



• '
A

S 

REVISIONS 

9-4 - 

/0-/5-C6 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

proJ£c 1 THE WORLD TRAD£ C£/VT£R mlx PLATE G/PDER SCR £ COLE (COPT/HUEd) 

InAormed/o/e sA/ffener pairs leF/ 
Locot/on Conn. DeA. 

£-/~G>8 

S/ze tm 6/7 e 

44\ 6" 42 62-. Ps' 

34’a 6’ mm 6Z\/%' 

44\ 6" 42 52\/7S‘ 
40' a 3* 42 6<B”a/*3 

32 3 " 42 48mx V 

none 

J4C 32 "a 3“ 42 43W 41 63://3;/63:z*3;33?y3S:$3£&SH /2-JX2-/Z3 /2-JKZ-/24 

leFA 

Conn. DeA. • 
R t^h A 
Conn. Der. 

! 
Remorses 

/2-JK2-//7 /2-JK2-//Q 

/2-JL2-//6 /2-J/C2-//9 

/2-JTZ-/20 /2-JK2-//7 , 

/ 20X2-72/ 1 /ZOXZ-/Z2 ! 

/2-JX2-/23 /2-JKZ-/24 

See /2-JXZ-/06 

/2-JK2-/27 /2-Jk'2-//5f7vpe £ with 4490 6o//s) 

J4* ?4\ z'z 

J4I 24\Zf2 42 6/ x 7S" 42 none 

J4J 
!0rS&:42 

22*2" j 8Z\V 42 
/OxSFi’42 

SO A *3" 

See /2-JX2-/00 Fas- sXe Aches 
On cf Oenena/ r?o Ae s . 

90~j 376' 

204: 26/" 

/3% 3<30\ 470' 
/32“, 2SO\ 403' 

M" > 40’ > /f2'j/87' 
2.93' 

76 ~j 303", 4/7* 
7 32", 789* 

260\ 470’ 

/S' ) /32% 403’ 

/442', / /4* 

/S9*> 300" 

/2G>\/3V, 2?7',3ZC:39S;43£~ 
69", 240* 

/3~, 76"j /32"j 4/6*470 " 

260^ 300'’ 

74% 66”j JS/;3/S' 

207" 

76 J /c99 7 3033 40/;442 " 

24£>” 

'A /n Aerrr? e <A/o re sA/‘r 
9o tor/? -fop / bo/ro/77 

/2-JK2- /33 /2-JK2-129 A “ 

Pe Ah'//nA490 bo//s ) 
/2-JK2-//3 

CType £ w'M 
/490 6o//i') 

/2-JX2-/23 /2-JKZ-/2Q A 
7Opp. /jo/uz) 

/2-JXZ-/28I /2-JK2-129 

, / 20X2-/0 
A type £)_ 

/2JK2429 /2-JX2-134 

/2-JK2-/23 /2-JX2-/Z9 

/Z-JKZ-//3 
fP/PC O ) 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural fit Civil Enginoors 

revisions 

G.-7-G8 

S'3°-<ze> 

lo-fS- G>8 
//-S-G& 

/- 20-6^ 

PROJECT THE WORLD TRADE CENTER PLATE G/RDER SCHEDULE (TOUT/HU ED') 5W-<S 8 

TYPE 

J6N 

J6I 

J6J 

J6K 

JGL 

J6M 

JEN 

5/z.e I Ey 

2^2/z 36 

20\/34 3G 

20\/34 36 

20\/V\ 36 

Web /& 

5>z e ft 

£/ ”* 34 36 

S2'2* V 36 

52'Z* 36 

52'z'x34 36 

fn/ermee/yctfe S/iEfener po/rs 

5/zet eo. Loco//or? 

60*3a' /£] 7S'j 360/625’ _ 

/32“>2EO',4 70‘ 
_ —y24E:13Q3j40E" 

'/32 * 

/<; /63'\2SG'/SOG'‘ 
' S4fti3?EN 

/4m;S5‘’}?07',>3/3~ 

R/yY?/ 
Conn. Der. Remarks 

/O"* *3" 

3s ' 
/O'* 5cSV 

<s * 5<g' 

— /2-JX2-//3 
_YTjpe 3 ) 

—! /2-JE2-/23 

/ZUNZ-Y/3 /Z-JKZ-//3 
Y Type E) f Type GJ 
/2-JX2-/Z9 /2-JAT 2-/30 

24 */“4 

JEP 

J6Q 

J2£ 

J2F 

?*r*/34 30, 

24*/34 30, 

2 G"*4" 3& 

2 <o'4" 3G 

76*4" 3& 

20"* 2%' *2 

28"* 24/ 42 

52'?*SS 30 

52'2*S& 30 

4&\/3s\ 30 

46 * /3S" 30 

45'*3/ 42 

50$'* /' 42 

C'* 3S 
YO'k <3' 

Non e 
None 
Non e 

/32\470m 
/Sj 200] 360" 

/A'jN-rj/39;30G~ 

/83',6 

/2-JX2- N3 /2-JKZ-//3 
YTypeG') YTi/pe GJ 

/2-JK2-/30 

/2-J* 2-/34 /2-JH2- /3Q 

/2-JN2-/30 

35.3/ 72.5//34.5~/63.5". 255.5/30/5" /2-j^/3/ /2-JK2-/32 SE£ 12-JK2-/0G 
3\rEp4Z '50.5f60.5r/46.5; /5G.5" “ “ [ORBRACI/JGDLTAIL 

/2-JK2-I35 /2-JK2-U9A None 

J2C, I 22‘‘*2‘-\42 42 I /o''* 3e 132", 252" 

J2H ?6¥<2&m 3G G5'x r 3G None 

22.*2'? 30 G5’*34' 3G G"*V HG", 2C)G' 

/Gx/'z 3G 44-*'z 3C, None 

J4N 22"* 2' 3G GG"-V 30, None 

I IZ-JK'2-121 ! I2-JK2-IIG 

/2-JK2-/2& 12' J/<2-/3G 8/7?. conn. Gbo/h ends 
/ZNXZ-//3 tope K 

\ IQJX2- /37 /2'J/<2-128 
i 

/ 90 bp5. / 90 kps 

J2J 24"-2" 42 52**%' 42 /O^V 

338 bps. /2- JK2-138 Co/. Conn /2NK2N4 

96" !QG\ 276", 366" 456“ (2-JK2-/IG I2-JK2-I2I 

See /Z-JKZ-ZOO For S/Ce/cfyey 
on cY O &r?era/ r?o/e s. 

V/nctc c.C~nccL'Cn rccchcn :n ''-pc c.'o g/ven, ass stancforc* *!5C connection. 
"A - /n/ermetf/o/e s/ZETeners /ode t+e/c/e</ - 

/o bo/h /op /bo//om T/onjes.fAWSmtn.we//s) /2-JK2-/02 •. 
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r 
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PROJECT 

r 

KQA 

THE WORLD ft?ADZ CENTEX PLATE GIRDER SCHEDULE (CONTUJUED) G-7-&& 

z.e I Fy 

24"< 2* 36 

99eb R. 

Sire 
Intermediate Stiffener Pairs 

Size Eq. Location 

KQ6 24'IV 2/2 52"* V 20 

XQC Q4’Mh 3G 5Z"<34‘ 3<S 

MD_ \ 
[ 

24^_tr_ 3C^ 52^ V_ 

KOE 

1- 

24"< or 36 5r<34 j3o 

K'lF 24" <07 5 G 52V V 36 

MG 2C'*2' 36 52'* V 3£ 

K2U 3 G 5T< >4’ 36 

KQ1 qG"<Q" 3 G 5Q"<% 20, 

K27 2a w 3 G 4W,7a- 50 

KQK Qo'<Qi’ 56 5r*V 36, 

K2L Q4HI' 3g 5/\ h4 * 3G 

KOpj 

1 

3C 5F< V 36 

J4-P mma 42 EM 42 
J4Q 2o \ 3" 42 So'* 42 

K5 A 26h*3¥' *2 j>3"< 2r rL2 

6"< V 

£ * 6 

Q\ V 

G« V 

6%*" 

IO‘‘*5d' 

6% 4/ 

10'<6&' 

GV V 

/4’! 52', /32\ 3C4 
9l0'\ 304' 

Left 
Conn. Del 

Right 
Conn. £W 

10-MO-103 
1 
IQ-JXQ-JQ9 

I0-JKQ-H3 
{TYPE B) 

IQ-JXO- //3 
[TYPE B) 

10-M2- 109 I0JX0-/06 
(Off HA HD) 

Re marts 

n-1X0.-115 
(TYPE E) 

1Q\ 31Q\ 4U; 4GO\ 
156' 255" 

75\ 4H\ 

IB\ 04G\ bGO\ 474T 

/6'2\ 30G1376'; 45o; 

!Q\ il6\ 
195': 450; 

43: fto1: 076; 40O': 4(66 

Q\ 66: H4\ 318' 4o0\ 534; 

10- m- 109 

I0.-JK1- 149 

lO-JXO- H3 
(TrPB £) 

IQ-JUQ- 139 

10-MO- 140 

/0-JW2 -109 

IQ- JkQ -139 

IO-JXO- 109 

IO-Jk"Z-//3 
( TYPE M) 

10 4X0- 1/3 
(TYPE E) 

to-jxo'toa 

/2-JXi- 35 

7T-JX2 ~/45 /2-JX2-/2/ 

/2-JZ2- /X/ 12-JKZ-M7 *<£/sC 

vr- mj expiare stifpbhbrs ro B£ wblobd ro &orP 
top 4e>orroM pLahges. ( aw.s. m/hj _ 

IQ-JKQ-/03 



REVISIONS 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

pHojEcf JHB y/Q#LO TRADE. CENTER 7lTLC PLATE GlRDSQ WELDING SCHEDULE /-8-G9 

girder 
type 

WELD 
DETAIL 

WELD 
a 

JQ.A / k 

J25 u / 
n 
M 

J2C 2 73 

J2S */ 

J2F 2 % 

J2G 1 

J2H I 
/ 
2 

J2I 1 k 

J2J 7 £ 

J4A R 
v< 

J4& 2 34 
~r 

J4C / 
1 
n 
w 

JdD ■xgni 

J4B 3 ■ 
J4P 2 s4 

JAG 2 34 

J4H / % 

J41 / % 

GjRDER 
TYPE 

WELD 
DETAIL 

WELD 
a 

J4J i L 

J4X 1 
-% 

J4L 1 
% 

J4M / 
% 

JAN 
t 1 _ %■ 

J4P / 

/ 2 

J4Q / % 

J6A D 
** 

°b 

J&& / ft 

J6C / £ 

J<oO 
/ 

i 
3d 

J<aE / 3e 

JGP { 
% 

dC£ 
t 

1 
4 

JGH 
i 

1 2 

<d<3[ D % 

Jgj a % 

d(oP / 
% 

Jgl a 1 

GIRDER 
TYPE 

D WELD 
i n a 

J<cM / 

J<oN / 

JGO 2 

J<oP 2 

\ jea 1 2 1 

A2d / 

A26 1 

A2C 1 

M2D 
at 

KZb 
a 

K2F / 

A26 / 

MR / 

A2I / 

K2J 
m 

A2A / 

NIL / 

ASM / 

A5^J / 

NOTES t 

/ Welding Electrodes to be £70XX. 

2. This schedule is intended to show 
typical web - stooge welding. welds 
snown in detail on 12 UK 2- IOS to IBS 
sh oil apply for per Ho n of girder shown. 

3. Where column bears on girder freon 
above or bc/ow^ f/r web ho bear ^ 
on loaded flange for lenqfn of 2-o\ 
On lees we/d detail 3 is Coifed for. 
Complete penetration /veld may 
be used as an option to fitting 
of we b. 

4. ^ — Complete penetration we id 
between web 4 fop flange. thru -out 

D4AW H 
S.T.M. 

I2-JK2-/04 




