
SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

REVISIONS 

7- / c>e> 

/Z-3-GS 

/-S - <S9 

/-20-G9 

THE WORLD TRADE CENTER T'TLE PLATE O/PDEP J*D 

■ 
I 

_ /T // / /y 

,r*r rt>&c.ar-. 
-S 2-0"updtZK col. 

N ce/zs'or above ■- . - . 
/ Cc. P <p/SjtiOr?) 

J2‘rteb 

£-/-C6 

7'-S' 

' r'o/t///)/} 11*/ otters) 

p See. /2-JKZ-/2Z See/2-JtCz(/2&A 

/ s—f/onje 1$ 

{A//~/y*40<\ 

H 

Co/u/nn 

ffjy of/tars) 

//v/ /o beor 
/ 2-0" at 
\ Co/. J7//S 

tGr? O/pf/or}) 

Intermedia ter 

5 riffener 
i£s s'x3#" 

Note / 
/. /?// mo ter/q/ n///t? except o*> na/cd. 

Section b-b 

DPA tv/v 

Section a-a 
/2-JK2-/OS /o 92-Lj 3 



DATE 
5-/- 63 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 
THE WORLD TRADE CENTER 

TfTLC 
O/RDER 3RAC/A/G DETA/L5 

REVISIONS 

7 -/9-66 

/Vp /<? ■ ‘ 
/ So/Ts or~<s /"?* A 32S HS. 

A/~/c A/os? Type cor?/? ec /? 'o/?s ■ 

/2-JK2-/OG 









SKILLS NG - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Eng moors 

PROJCC 

REVISIONS 

7- i 

'THE WORLD TRADE CENTER I T'TLE TYP/CA L &EAN1 TO G/NDER CONT/ECE/ON 

NO 5T/FFENER AT CONNECT/ON 

<S/refer 
.AWS min. 

///// 
&eam 

We/cZ*/ 

F/7/ as re jut red Zo 
pro vide Si/r/bc e Cor? foe Z 

(for fric 7/or ho/is 

Secf/on Q-Q 

//orhs: 

/. Use //^5. frr c Zi on ho //$. A 3ZS 
;'{A490 for o/Z con 'nSc’f/ons bf 
^ £/ 3/0 wj/h/n Zon€ J-2 f J~fore a 5 
2> Size~ond number of hoTfs/-- 

Shear p/afe ZS/cfness and 
We/d**/ Zo Se c/e Zermined 
by beam reoc Z/on. Se<z 
p/ans for he am reacZ/on. 

3, forces oZ //<? couwecZ/on ore o 
yerZico/ rec?r//or? from Z/e 
Seam Cf?)/ o/?d o /?or/ror?Za/ 
force eqvo/ Zo ~7i CA?) 

/2-JK2-/// 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

MHOJKCT 

7-/9- 

THE WORLD TRADE CENTER TYR/CAL &EAM TO O/RDER CONA/ECT/OR F-/-&8 

COAJNECT/ON AT ST/FFENER. 

Girt/e, -4+ &eam 

+ 1 + 

+■ +' 

'Q * + l| + 

" +1! + 

+ I + 

F/// as required to 

pro v/de surfa ce con So cf 
for friction bolts- 

^—5he or /ts 

Sect/on q-o 

^ffbFESSIOv^v 
hJ52?f A 

In term e dla fc 
5 tlffen er^y— ^ 

See p/a re 
ylrder schedule- \ 

NOTES : 

/. OseJ/S. friction jbotfs ./} 3ZS 

/ {AA-tbbolts for a/t connections or^\ 

\^S/L 3/0_iWfh//? Zone J-2 <t J-A a re os ) ' 

2*S/ze on d noth b er o f Solis one/ shear 
p/ore tb/cFness to be determined 
by beam reaction. See p/ons tor 
b earn re a c /ton - 

3. Stiffener wc/ft7 on d/or tEtc Zen ess 

/nay be /n ereosect obo/e that shown 

In ft?e sene du/e */t?er? necessary 

to improve beom Connection- 

A-fncreose f///ef we Id obove AW5 min. 

when r e/u/red by beam reaction. 

12- JFZ- //2 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROjecr THE WORLD TRADE CENTER T,7LE G/RDER CON NSCT/ON DETAIL 

REVISIONS 

G-7-GQ 

7-/9- e>S> 

•Sao, p/crnS s S/yp/ener /occr/Zam //>eaSorer/ 
jCor location)*/y&sr <£■ *p 

brs 

co 

'OOO 

5p//ce. 

jia* 

SC. HE OULE, 

Type, Total No- op Bolts S‘olfchfJJs% 

24.-1 >&" 0 

36-/’ P 

44- /' 0 

•46- r 0 

40- r 0 

51- r 0 

73 - /'6'0 
!2 - V0 

£<9 - /"0 

48 - l‘a '<p 

»/«• 

ST-/-CS 

NO TC5: 
/. Sp/>CQ, piaTes arc FyAQ. 
2, Ip joint no webs arc, unequal t‘n 

'fh/Cft n<css p/// yO/cr/es^ ore 
required - -insure, surface- 
car ya err por pn/cP/'on bo/ris. 

t
v
i
'm

 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

7-/9- 



SKILLING - HELLS - CHRISTIANSEN - ROBERTSON 

I’llOJECT 
77/if WORLD TRADE CENTER 

>N Structural & Civil Enginoors 

G/RDER CONNECT/ON DETAJL 5- /-C8 

REVISIONS 

1- / 

SS ASS 

*3-L 

/ s At 

c.py 

3S\ 

L 

s/o' ry 
■n 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

project THE WORLD TRADE CENTER 

Structural & Civil Engineors 

G/RDER CONNECT/ON DETA/E 

REVISIONS 

/7~ / 9- 
8- 30- <38 

H4 
■c , :ji 
ii, t nr- n* , $;• 

"II 

ill 
+ + i 

+ 4-.il 

Vfl 

6ofrS 

..CP net type). 

2\x /9 - f'E A A 490 bo/fe 
CFrCct. type) 

-Bearmgsf'iffs- s 

tO\r Ey-42 i 

S, fi 
ii ii 

£JL <3* G x J 

_^ 4? 90 6p/As 
(Fric f. \ type) 

2JL 3* <£>*/& 

<9 K/O' 

'[2/} 

%A- 

S K x"^ /i j 5/o/ //? J2E> 

S-/<B y A 32£ 6o//s 1* CO/' C<7p * 
. rfr/ct. type) 

Secf/on q-q 

/z-jKZ-ue 





REVISIONS 

7-19- <z>e> 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

project TH£ WORLD TRADE center t‘tlc 

Co/£//»/> 

/&/ others') 

£/.3g?'£!j | J2C 

Structural & Civil Enginoors 

G/ROER CONMECT/ON DETAILS 

* + *f 

ii+ - 

ii+ + 
l| + + 

l| + + 

l|4 4 

'14-4 

Y / 

S-/- £6 

JSV A 325 
TTr/ct. type} 

3' .2L»: 3' 

1 
/ * 

/7 

/2-JK2-//3 







REVISIONS 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 

REVISIONS 

- &>& 

3-30- GS 

//-5'-G8 

THE WORLD TRADE CENTER 

/'-£ 

&//RDER COHN EC T/ON DETA/L 

AW5. min. 

AiVS.min. 
rr</p>) 

C.P, 

(■7/P) 

3-/'8"A32S Jboifs 
ffHcf. type) 

N 'i \ 

Mi 

V 

|£ ^ § 

Cop R 
2" t*/cK 

Co/. J2-/S, J2-23 ?J7-/G | U | L-O/. UY-ZO, Ji 

1 Jl r (byofEcns) 

-■&£££in Cgn^rs 

r/Oirz rj.-4Z Typ. 

/' \P .X /'- /A 
s\ i h\J 

3Sw/o' 

5ecf/on Q-c 

12-JKZ-m 



REVISIONS 

4 -18- Q 9 

5KUUNG, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

projectth£ world TRADE center t,tlc g//?de:r co/vnect/on deta/l 3-/7-G9 

AWS mm. 

0~yp;) . 

fir to beo 

A Z/S rr/n 

(Typ-) . 

2-?6<t H.S.ho/fs 

2*3 5/of ho/es 
fhro 

s 

Snap p 

C.f? \_ 
( 7yp.y 

^ Co/umn 
) (by others) 

Cox4«3t9 C//Jo-£ w/th 

Zs3 s/of fro/es one/ 
2- 73 V M S. bo/fSx 
(see. A/otc l ) \ 

£t 309-6^ . > 

/'\ /T\ / 
i 

Z'zm 

(fyA 

c3-/'S'P-3ZCbo//js 

2~ //3'v‘erf fype) 

Cop /S' 
2" tb/cK 

J3 WO 

vWp) 

(aipfi 

Sec f/on a - o 

Notes / 

/ T'/'shtem o// Eo/ts or?/s of ten 
pour/ny con ererc To A/?e sfr/p 

OE Const. JT- as s/?owr> on p/om . 

DRAWN 
A.L.rKANQUf 

E-U. /Z-JK2-/2/A 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PHOJliCT THE WORL D TRADE CENTER 
REVISIONS 

7-ir- <be> 

9-4-C3 
/2-3-GS 

£/.30?'£" u J45 
' I 

1N Structural & Civil Enginoors 

G/RDER CONNECTION DETAtL 

A  _n_ Co/c'/»rt 

i . f&tj eMers) 

Bose Rj22<2 r/'-ZO' 

?is 3x£a/2k3-3'z --—>'5-1— 

—U ^ 

$ o ■* *1 
* -il 

„ *3 t- - 

+ ,.i 
^ i 
' «~v +■ ■ * 

* » * + i 

§ -V t +■ j 

4 $ +■{ 
-+■ +- T 

i i;i 

^ •/ E’j1 To be or 

~/&/2"AlVfy*2 

/Sr"-lbs| M-'zcl. ^J4D —*“i1 ♦—r* **i _ 

,'~3 ear ins 5 HEEeoers 
.... j. /os) .... 

Secf/on a-Q 

No Te : 

Some beor/ny sE/f Tenors 
Orniffed -from e/eya//on 
Tor* c/4r/Vy. see Secf/or? o-Q. 

/2-JK2-/2Z 



Structural & Civil Enginoors 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PI.OJCC. THE tfORLD TRADE. CE/JTEJZ t,tle GIRDER. COAJAJECTJOhJ DETAIL ~ I DATE S-/-C.8 



Structural & Civil Enginoors SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

project THE WORLD TRADE CENTER 
title 

O/RDER C ON ME C T/ON DETAiL 
DATE 

S'-/- £8 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

phoject Th£ WOf?L D r#AD£ C£MT£R T,TLE & 
)N Structural & Civil Enginoors 

G//?D£R COA//V£CT/OM DETAIL DATE JT-/-6S 

REVISIONS 

M m 11 

ilninM 



REVISIONS 

3 f\ i l l i nu, nc 

PROJECT 

TPV MPVPP 
B 

E 

THE WORLD TRADE CENTER 

i A N 5 E N, ROBERTSON 

title _ 

-> N Structural & Civil Engineers 

GIRDER CONNECTION DETAIL /- 20'G 9 

Col. U4YT4QG) 

by others 

EL 509-8"-.. 

i N| 11 N~r, 

yt-J rJ.\. i r 
H 

11. 
n w 
i i —-4-H.L i » /- X |\ / i 
> mm. / V" 
| Stiff 4i\34H L 

8. to8. of^Cs*2 76\ 

(5h//r? ft's by others) 

/'r~W—^Typ) 

d e<\ 

~X — J40 
V-- -- 

; K /Fittobeor 

2l’s-8*4* 'IQ 

{r«*>>rb- 

4^11. S^_ 

\boHs(by others) 

+■ • + -“i—r~i ‘ 
| > l £ 

\ + ! -t- .—T-— 
, N, Ml——.  _J. Ji| 

>< (Typ.) 

It I 

E.F. (Fy* 42) 

S ^/oV^K 
CM ^/ lA^ 

j j£7tfV* 
IflWgJ \ 

•3GW=)50 

25a slothobs for4-V#F.S\ J 1 r | 

bolts. & be Tightened 1 1 I 

after pouring cone, to the 

Str/p of censtr Jt. as 

shown on plan. 

5" I 5" 

-Qeor/ng stiffeners 

ft l2'*li'(A-36) 

(typ\ co. stde) 

c.p.y\( 

—-<lTyp.) 

Temp, seat 
See Sect. C on 
I2-JT2-I2G& 

-K— 

G. T. N. 

I‘-3_/'3 .Si,"; 
- -p 

-I-\r 

j i 
r 

...... J 

1 

><N 
! ojj 

J\ 8-lb'# US. Softs 

' " " Cot. fSee schedule) 

12 Nit 2 -/2G 3 

Sec,t/on a - o 

2$9*slot botes thru F ft 

attached to 3G tF 

ft f/iH<r. 

rtr to near 

( Typ) 

~~rr~ I 
/ -i -| -4r: 

- . I._LLjvi- 

Section b - b 

Notes : 

/. All MS. botfs to be A-325 faction 

type, except os noted 
2. AH fields to be E 70xx. 

3. Pfo v/efe washers 2 ^ * s& (.Spuc/rc 
or ro an ct) with /y - 50 k s i -far 

i ' L. „ U ~ .. I..U- P .. - 

12-JK2 -/2GA 



SKIUING, HELLE, CHRISTIANSEN, ROBERTSON 

project THE WQRLD rRAOe CENTER 

Structural & Civil Enginoors 

REVISIONS 

2 slot holes thro _ 

connect/on R's only 

EL 309 '-£< If' 

33 VE HQ 

rep i 

GIRDER CONNECTION DETAIL I-20-G9 

Co! on fop of girder not 

shown. See Sect, ci on 

12-JJ&-/VGA 

El. 309,-Q" 

J4 0 

~Q q N.o. 6oi7s (A"- 490 fnct type] 

Bolt A 7q '<£ //.5. both (A- 490 fnef. type) 

Tighten bolts offer pouring cone. to the strip of 

constr. jt as shown on plan. Shinn &s bhv. 

33 tip 4 f£‘s to be field rneosured and 

positioned before tightening of holts, 

V ft 12**1“ 

uyp-) ^ ^ 

3>-34"/£’s —— ; 

femp.seof to he removed \ 7' 
after tightenings of r* 

bolls *A" 

7 7 

c-p- >—tf 

\--k—<<=.* 

Y._ 

Notes: 

/. A(! welds to be E70 xx. 
2. Provide washers 2^*^ (sguare 

or rounat) with /y - SO fes/ /or 
of/ boffs over s/of. fio/es. 

G. 1 M 

E.L. 

oec/son c-c 

/Q-J&Q-/26& 



DATE 

GONNBCnON JD&7AIU s-/- c>e> 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

I'/lOJECT 
TJ~/£ WORLD TRADE CERTER G/RDER CONNECT/QM DETA/L S-/-OS 

REVISIONS 

6-2<S- GQ 

n- /<=*-&>e> 

b 

\M 
i T,jr- 

' i 

/t/etm/So/; /ifo'j 

AWS. min. 
V7V/>0 

sAWS.min. 
fryp) 

W* fpjp) 

8- 78 V A32£ bo//s 
ffr/c/. Ajpe) 

2'#. 

p on,n$ $//AYer>ers 
± S /0 * 3* fj; 42 f Tit 0.\ 

n_ ■ S' 
i 

XT 

Mm 

-! 

n 

33k/0- 

Secf/o/n 0-0 

/2-JK2-/Z8 



REVISIONS 

SKILLING. HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 
PHOJECT 

THE WORLD TRADE CENTER 
Title 

girder connection detail 

F£ 14**4 

J2-/VA325 

\'r4d 

/t2-r& 

j«Ml 

Column 

' 2-0" 

JGL / 

K / A. V/.S mm 
! V~\(7yp.) 

I Future splice 
\ ^ IG/ rp A32S TKt 

■ , ■ • . Elevation see plan 

+ + i| + + 
4 4i| + 4 

+!| + 
a. 41: + 4 

3GVE (■Sin ■*1 
4 4jl + 4 

+H 4 
II 

4 +j,4 + 

4 +11 4 4 

GJj 

2irG‘t'7ie,* 

4 4 + 
4 4 4 

4-k 

+ « t 
4 II 4 

I 4 II 4 

f .» f 

m 

m 
i + 

iHB (3.5) 

AMS. mm. 

K-<cr(ryp.) | 

■« >4'*4 (T4E>) 

C■* > 
^ 2 'd 

Typ. T. Typ: L §-*9>-aAP P&fs. 

(Fnct. type) 
-Kj —U- 

i I a 

Remove 27T 6*4 otter "future splice 

ho5 csen completed 

Tft 

V// *r // 
A V \ 

Scoring stiffeners 

6 to' 

Section ct-ci 

c~ ~ 

on aw n 8 

G.T.H. I 
fltVlKWI 

e.u 

o 

!Q.-Jt'Q.-/2QA 





SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 
THE WORLD TRADE CEMTER GIRDER CO/JAJECT/QAJ DETAIL 

G-Z8-C>e 

D-D G>Q 

~J<2>0 J<ZQ 

;>j • v \ i .. 

I ■ 
ir> ^ 

r\i <r CMj'$ 

A 

2/s-E*3z*7,c.«/-/'y - 

■| 

fF 

C.P. \ 
TW. both 
ffonges / 

4TTAS25 

"bolts 
ffr/c/. t/jpe ) 

-E/3o<?-<S 

T—r TErj:;r:.nz st/TAs 

& iO- 'S ';‘JP- 

Mth 

i \ U; 

j Iyjs& 

._r 2fe Typ 

Stiffener /b line 
up wifi) cotumr? 
flanges Se/oiv. 

LJ<SO es- J&O. 

Seer ion a-a 

Ho L-e: Some stiffener* 
omifrec/ from e/erat/cr) 
for c/ar/fy. See Sect a-o 

I2-JK2-ISO 





SKILUNG - HELLE - CHRISTIANSEN - ROBERTSON 

PKO.Jf •- » 

nnvif.iONS 

7 - / ci - O £> 

/-8- G9 

*v c e.. «oQ 

—<v% 

C^5v / 

THE WORLD TRAPS CENTER 

Structural & Civil Enginoors 

GlRDER CONNECTION DETAIL* S-/-GS 

£/. 3o£ -/ 

Tyo. W(Lb 3 

>7 

'•••V 

ZZ5-£*3*34*Zi7"'' 

_//*y-**0 

-y/l - 

Tzn ^ 
36^/82 u x^/pJ 

•Mot*} , S <LC 
So mo. stiff* narS 

. Omi-Hld \prcrr , 
£lc.vait'Qn fbr 
c/otrfy^ SZ<L 
Sccj'iOn Q‘G 

z\ U .2 >, 

-T? 

(2 p<?"’S) 

*0 

S c c r/ ton CZ-CD 

REVIEWED 
E..L. n-jm-m 



REVISIONS 







SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civit Eng moors 
PROJECT 

thb World trade center GIRDER JQ.E CONNECTION DETAILS G-7-G& 







REVISIONS 

G-2Q-GQ 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT *.if 1— m n i « o r— i i n I TITLE 
///£■ WORLD TRADE CENTER 

SON Structural & Civil Enginoors 

Girder connection detail G-7-GQ 

A 3436° 

Zi's-4^4\k">3'-ll7e 

(£ column 
i 

/kq\ 
■ s | 

SSI / v i ^3eor/nff st/ffoner 
1 Ft/o'*5#" 77jr> 

lin 
bIii 

bo 

(FrtcT. 

J2-0K 2-/39 





Note ; Some stiffeners omitted 

from eteiofiOn for dor/fy 

DATE 
G-7-G& 

Structural & Civil Enginoors 

COM MB C 7/ON DETAIL 

Ter mi note 
coier FVs- 

Co\um 

Or 

!-G" i /-'G 

/2-JXQ- 141 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

PROJECT 
THE WORLD TRADE center 

REVISIONS 

7-/9-6S 

/-a *69 

PLATE GIRDER J4-0 DETa/LS G-7-G6 

A.F. 

1 
j 
1 i 

f/evo f/or? 

IVtier fE’Q-G 

<£ Col. 

<z 

j 1 V " 2i*2o' fi'Q'-G* 

Fy* 42 kS/ 

Stiffener fts I'z1 \ 
Fy--42 t$( at % j! 
of col. flanges i 

ttin-u 

/2-M2-/42 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

projcct^ WOPLD TRADE CENTER TITLE 
GIRDER J4- O CONNECTION DJETA/L 

DATE 
Cr-7-GS 

Rehdrtgs-. tV-JkQ. 14*2 y SJ-7G 

r 
l2-jKQ.-/4b 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural & Civil Enginoors 

project THE >vVORLO TR/\0E CENTER BEAM connection detail G-7-G8 

Floor bcom 

2-4* (j> A 325 
(Tup. co. bcom) 

6-Y’<t> A 325 bolls \ , 
1 ' ; 

£1. 290'-0"-, ? 

_ J_ i_1 
£1.289-7“,. : 

-I T\ : 
l. 

O 
^ 2- % Rsdt^FK 

Typ/.....p. 

£/*20* 0-C "■■T" ’ ! 

?! ! 

Ultrasonic - 
inspect ion of col. 
flange required. 

- 2-Rs ^ '6*0-H 

-Sc.p. 1 K \ 

rt£ x 

i ■ 

*\3- 

N JL X 

At7-1*5 }* 'CrO-si" 

■ 

- V 

Section a-a 

/2-JK 2-/44 
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SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

project yH£ woZLb TRADE CJEN TER TITLE DEI AH OF PLATE GIRDER 

REVISIONS 

JO NE-GQ 

9-4-<b8 

Bea'-ir/Q /?V 2 

( ■ry 42) 

f5?? /P-JK2- !4<b -for holes In web 

-3q\>70~ 

^&-/k"<p/\32f? boils go-. f4" 
(Frtcf. iype) 

/2-JK2-J47 



SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

REVISIONS 

PIIOJECT r/S£ WOrtLD fftADE CEMTEK 

Co/utnns Uftc/er 'c.' 
c/es/ff* /atSort, Oj 4-- 

o/tjers. see p/an ▼ — 
fof- exact orie/do/io/i -\_ 

2 Is Sx4yy2 y 0-fO*T- 

4-/V A3?£ bo/ts 
f/Qtj offers) 

1_ 

Ju. .. 

« -5b/m 
V *t/t\ l rs 

-Jliu- 
»C 

Structural & Civil Enginoors 

COLUMN CQNNECT/ON PETAfL 

for co/s. o* >c/er ‘C * 

c/e$fqno//on. &•/&&• 

by others > 

rsP^~7^r/—^ I-2~~~ 

r&eor/nj 

) sf/f teners 
/2x2' A3<?(rj/) 

Use /253* uno'er 
CO/S. C£-!&>, C<*-/4 

JfC7-t4 ^' 

±.i.L_+ 

iinm 

/ i 't.tit 

£>' 3 \ 3 <on . S' 
/3/&P fy42 

vC50L ///fh /ens//e bocf bo/fs 

7cS'/(JO*cow/er5(snf )5ee De//• 
£3o//s fo 6e f/ybtened from 

one end of/& toward the otter 

to in sore 3 or face cont&c/ 

betwe en //s . 

Sect/on 0-0 

*$Ov*\ ts 

Top of 60/^ I 

5XK 

/2-JKZ-/43 



Structural & Civil Enginoors SKILLING, HELLE. CHRISTIANSEN. ROBERTSON 

REVISIONS 

PROJECT 
£//£ rtOrtCD T£AD£ CBN f£K G//?OBf? CO/VA/£Cr/OA/ &£rA/LS 

.O! 
Vi; 

CK 

q; 7’dp £/9 
of 3C,y^ 

j<s nr/3£-) ^ 
/ - 

0 OQi/(? 

—-- 1 

r l* * J-'" 

/Y464ZOO __;_l_cti • 

/ */?e/csm\ 
Q / 

33v£?4 0 

//4G4/.&8 

V/s 6* 4 ^‘9/6A2'-4/^('3m/)- 

('£3 - 3 <2? ) j 

1 \ & 
Cope, £0//. £ 
£/°. an/3 ^ 

\ i'-*" 

Sec t/on 0-0 
7yP- Conncc/'on 
C 'z-jk'-so) 

33W^' 

ys—t*- 

|i]T?Tl 

!>|t 
ill 

1:11 

V 1 f 

3& Yf- Wc’"/ ll_'z’W 
sW]T r 

2'4_zS 

/4-73<? U.S 3o//s _ 
(A-49o Brfc//on /ypc') f 

M 
.I * ; 
CVj N 

v'l '' 
x* ** 
•'n 
% 

Sec^/’o^ 6-£ 

/0-/S-&Q 

f/p G/rc/es" 

V?(5 

yS^yrC/e / 
Co/ Conn, 

some, os 
O *£a//ort 

* /?-JC2-/28 

/Z-JtZ-Z'r? 
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SKILLING. HELLE. CHRISTIANSEN, ROBERTSON 

REVISIONS 

/-8-G9 

A-E 
NMIKID 

E..L. 

Structural & Civil Enginoor* 

project 
THE WORLD TRADE CENTER DETAIL OF PLATE GIRDER 9-/3~ E>3 

24'-5Y'/deasuremin/ para//e/ Ao //’re 

/4-0 "t 

& 20\* 2 * G-/b 'MS. f F. S. 

mt 
/See /2JK2-/55. 

22" thief cone.) [ 1 [", ^ 

beam extend " "/ 

into girder Cfyp. .. ' " * <f* «*• > 
both ends) -p|—.- 

|T VS 

L_tL. 

7 

•r? / / 

/■ 

'2'"\ 
y ’ 

/ 
1 1 
i \ 

All mof. Fy* 22 

Sect /on o-o 

1 

fv 
' V 

f — , F // f / A r 
S /’ ,/ 

/4 -0"t _ _ . _ 6-/4", _j 

— 1, End of girder 

ft 20 a S'? / i4 - 0 "• MS. (( F.S. It 20'2* £-//2“ /4 2F42D 
try. r>2) N.S.fF.S. (Fyr)2\ rZrJKt-JS S') 

~1 

ELEVATION 

e/. 262- ? V' 

OCCf/O/t C~C \ 05 S HO in us 

Section d-d (odd. hand) 

_ij}_\_‘-/4 Ur C See cot. sc/1. 

£/. 2G2 - 9SS 

All mot. Fy =42 

Section b'b 

Notes : 

/. AH welds to be E 70 xx . 

2. At! bolls io be A- 325 

friction type. 

3. See dwg. /2- JK2 ~/S3 for 

connection of !4 VF 42G 

to girc/er. 

/2-JK2 -/EZ 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

project THE WORLD J-RADE CENTER V^DETAtL OF BEAMS ADJACENT TO ESCALATOR DATE 

REVISIONS 

2-//- 70 

0 x 3f2 studs <P 3" c.c. - on £ 

^ 10 “gage ( min, / 29 studs reg'd ) 
P/on 

/2'- 7"_ 

rE/. 264-0" 

1-in* 
, ^1 C5 

/ CP/ 

# /5 v Z* CFu • 50/ 

/d x -i* TZ B 
l fry, 4?) 

/ T\ ■■ I^N 

, See SpAJ-2QS(/-/?- 7o)/br\ 22' fh/ck f on^rc /e 
/ dimension htr/. 4-coi f ) °e.a/” c*fsnd ,n{° 

t-0 , I z-g/r&cr-r—^ \ 9"dcr. See cone. 
~ * / ; divas. for rein f. 
--—-y sted. 

Tzvt __„ 
£/. 2&2’-9sS 

-/4 W~ 426 ( Fy *50) 

{Fa dr/cafe beam /-O' 
Sony e n. See no Fe s on 
p/an SJ-4S) 

£LE\FA T/ON 

2"Y\ 

Free/ion bo/fs 

ELEVA T/ON L<o'&*'2~. 

(opp. E/and Eon /4l/f AT CO/. J76-9) 

/ 
Q 

<^*'0 

"f? I41? * 2 * 3‘-2" (Fy • 42) 
on C t4 i\F 42(2 

/4 IF C Sec co/. sc/?.) 

on Ann 

s.c. 

J-7£ UCL 
x 53 

Notes; 
/. AH welds to be £ 70xx 
2. AH bolts to be A-325 

friction type• 
3. 5ee dwg. (2-JK2-/52 for 

. bon to nipt gjjrc/cc.±—-^ 
4. See. o'/so. Owg SK-44-285 

^rt’fVOj pLnurtyc .Vo. 
S33.0GI) 

-I2-JK2.-IS3 











REVISIONS 

/-fl-G 9 
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SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

REVISIONS 

(2-3-GS 

PHOJKCT 
THE WORLD TRADE CENTER TEMPORARY 5TROCTURE //-//- G& 

36/P+R framed fo 
this beam no/ spovn 

V-* 

($• G/refer Jff 
to be in p/ace. ^ 
before removof 
oT temp. beom f' 

3Yf.iL£,.£f.So-if 

k/ yy yy yy 

ES.303-6 

Provfcfe proper- 
/afera/ bra c fnp 

Of fop of tb/s 
Cofomn foboes f 

strong a kps') before 

ins to //of/on o/Jff 

V. (P‘ G/’refer J4H 
{See 1?-Jrz-/C/) 

3G ^ 
/See o /on'} 

Temp. sfroY 
E/P36 

p/"dear/of R 
/ w/ft? 2-?TY RS 

bo/fs fry AT*3) 

—5fnff/£c oYner 
de fo//s not snown 

// /' -y 77] 

'React, fn/s I 
enc/sn<ZK I 

Tempo, beo/m 33 h4/4(—^ 

(fy- SO) 
/o be removed offer 
/ns fa //a f/on of R- 
G/rder Jff and 26 VP 
connectecf To J4f 

Connect/on, see j 
Oef. 24 on /2-Jf/-6? 
f to be re moved with 
33 mp) 

Notesf 

/. A// bo/fs fo be A-32 6 fr/cr/or? type. 
2. Temp, beam shown is de sfjneaf for 

food from ff 3/0 onfy. R/oor af Sf. 332 
sbou/d not be boi/f unf/f 36tff is 
oreper/*/ connected R - G/rder dp f. 

/Z-JK2-/SJA 
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Structural & Civil Enginoers 
DATE 

OETAl L /'2-3-GQ 



Structural & Civil Enginoors 

REVIStONS 

G-/9-69 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 
project 

THE WORLD TRADE. CENTER 6EAM DETAILS 

G'-O' 20 - O 

/A 27-63 

£/. 232 i 6 % 

F. Smith 

J4 Vf SO 16 W5Q 

r stiff. & 
OS7U/J 

-&*yyji/ff,Rs 

I (2 rcg 'd, one f 
directly ova \ 
each bhFk ) I 

I '• i 

-u_ 

V- 

i .-Line of cjcc/otoA 
• } ,, , I 
Y-- P1 r above | 

\cl3VF50 cEL 27?-7 

Hanger 
evf 3/ 
(A-SG) 

^ sH-<« 

vV a (V.S.onlyl 
6" i (A-3C,) 

Stiff ft'j boll ^ 
holes os shown 
On /2-JK2'Ko4 (Typ) 

<■'*> IN“ 
h" &S (one' 
to. side of 
hanger) 
(A-3G) 

r/4 W=3Q 

4t? 
♦c IS 

^ Beam to hanger 
connection per 
reaction os shown 
on PI on ( Tqp)__ 

-'TeTttt^io'' 

-Hanger 

6VF24 
(A-3G) 

b* ft?(one ecr. side 
( of honger fA’3C>) 

CP/s—r^S W''£(■ 
—(l 
+ !it — V.-V 

j Top of 71 trolley 
' beam (MJC ) a/ 

el 274' (S' ' 

-SO) /4VF 30 

' f~ Hew honger ' 
' 6V\r24 (A -3&) 

to replace 
previous 24 

/rofJey beam hangersj 
See detoil on 
I2-JIC2- Ko2 E>(Typ) ■— 

5“ I /-fi* { lO'-O* 1 S'-G' J For continuation 

irsFi:—-—_:. '3**-J*** 
f. AH bof/J fo he J4 tf.S, friction type. 
2. AH welds to be £70 XX , 
3* See J2>JK2-/G4 for typical etc foil of supports for 

future trottey beams. 
4. Allow (?' erect ton ciearonce between it f nonge/j ■ 

Provide shims if necessory to insure surface _ 
contact for frictfon type H.S, botts. ~~ ~T 

'Jr\ 4 ~ tD4 





REVISIONS 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginoort 

PROJECT 
THE WORLD TRADE CENTER TROLLEY BEAM HANGER DETAILS 

5//ff botf 

ho/cs - See i, 
JK2- /<Z4 - I 

T~l l' /?• y 1 < 

r 

~k ~v~ K 
■ ■ T 

Bo/./? 7 

.Azfi^/A^.5) L 
boils \ 

~ro//ciy beam hanger. 
/O h* 29 ( A -3G) 

f E/ 274- £' 

1^ %~<z^ holes 
' For fu/ure bo/ts 

. 3* , 

\V] ^1 
+ '! —f 

I! T ! N*b. 

P/on of So/ P/o/e 

K5S\ 
MSS 

W<V34»6P^ 

R. Em/fh 
RtVICWCO 

e.L, /2-JN2- /<o2B 



SKILLING. HEILE. CHRISTIANSEN. ROBERTSON Structural & Civil Enginoers 
PIlOJCCT 

REVISIONS 

/- VO-GV 

the vvorld trade center BEAM DETAILS //-27-G8 

f\~ 

/Ps 
(eo. s/'cte) 
(A~3C ) 

33^/30 
El. 262- G % 

A How erect/on 
clearance 

Provide shims if 
necessary to insure 

Surface contort 

for fr/clion type 

H.5. dolls. 

iGW^EO >£/. 279-7 

EL EVA T/ON 

Hanger.^... 

QvP 31 
(A-3G) 

Beam /o hanger^. ■' 
conn eel Ton per reaction 
os shown 0 . . 
on Plan Sec//On 0-0 

Notes: 
A AH bolts to be friction type. 

2. AH welds to be E 70 xX . 

12 -JK2 -165 



Structural & Civil Engineers SKILLING, H ELL E. CHRISTIANSEN, ROBERTSON 

PROJECT 
THE WORLD TRADE CENTER 

TITLE 
BEAM DETAILS 

£ of support 

When i roll eg heem bejow_is: j 

A Parallel to Ibis beam t use 6 " ’ 

2- Perpend/cufar io this beam 
use g- value of beam be low. 

Elevation 

See Plan 

(Where other beam 

frame info this one, 
see deto/f below.) 

DATE 
/A 27-GQ 

, 3i" stiff Rs 
y (4rcq.'d) 

Provide 4 poles for 

future H.S, bolts 

(34"i> for 

j L When trolley beam below is: 
A Poro/iel to th/s beam . use 

g- value of beam below, 

2. Perpendicular to this beam, 
use g-value of this beam. 

Section a-a 

TYPICAL DETAIL OF SUPPORT 
FOR FUTURE TROLLEY BEAMS 

£ 'mar. 

If beom occurs 
on this side t use 

some defo/i as 
shown on the 
right• 

\ 

c£i 

/V 

See note above 

Beam size - 
Sec Plan 

< 

'J* "<t> or bolt s 
os reg'd. 

Elevot/'on Section b-b 

J2.-JK2-/&4 



REVISIONS 

2-/9-£9 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

/•I/Ojcct rfJ& WORLD TRADE. CENTER T,TLE DETAIL OF PLATE GlRQE.fR 12-17-66 

MvT&7 Fu-So 

..U! ! r 

ffl — —mj|\i f 

I 
Skewed to \ 
match col. \ 
/f/ange 6<oto*/J t . 

.Provide, cockers in slab- 
Grout after completion 
of prestress work (Typl) 

s—El- ZGA-d 

■ft G**4 Fu-’BG 
(4 red'd,! 

-ft 16*1*1-4* 

y/-P for stiffeners at 
£ column flange, ana 
<£ beam fforth e 

_________ ___ i^_ /_ 

lC^t^c&nn?^^ql'nkec)provide, 'z*studs <p j / 
e'-0"o.c. (L. rods a /Z ’cfparr) ' I < , hr 

^°:!1 A !0f§ 

be W= 300 

17 - 

43-/V 

-H / \|'$| \ ^ —'£''/£'2-<Vlong (&£.') 
CP /-<//?>-k % \VX y.ou (4 fefij.-) 

TF'-,!- • -> \ * 

"'ix 'itHr"' 1 

ft/6.3,.1'6- 

iSH^ 

2-/'P r/'S. CoMs 

!~ 

V 
1 

dz 
i c~ m~m 
r 
L_ 

tl 

de// CSoL , 
HuckboltsV<j (yo. counter SunH ) 
Similar to Derails 3/4 
on /'2-jK'Z-S7 

D e fail 1 

I'l-JKT.-UaS 





Structural & Civil Engineers SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

project TRE WOftLQ TRADE c&ntzr TITLE 

yi-l}dM0 A225 
zach *e£> 

a/^ s=>i./irs= &//% 

£.314 >3.3U.3 2. 
; ■ M • I ^Column, ra A , 

I I i I \/''\ Connection similar} 
• * ; / . yfo Psta/I on 

? I \ \ f I \U0-M3\Z ! 

Id 

l 4 -1 

/2-/7-G6 

A 'Zo<fiy2'b 

. . CSOi HvcKbolr 
■ ~<5 c*30° cconieCsun A, *) 
similar ro Ce.iails 3/4 

. on /2-JX1-S7 

p_—• 2.-/fp ti-S. botts 

Deiai! 3 D&rai/ 4 

O era/I 0. 

rz/e* 

.Tt (50 i i O fi o ~~ o 

12-JK2-I67 



REVISIONS 

2-/9-G9 

SKILLING, HEUE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

r-HOJECT THE world TRADE. CENTER T,TLE O&TAJL OF PLATE GIRDER 

lory-\ j | CEl- 

42 * (4" ft (tied conn. 
TO girder') C\Fq- 36)' 

1 

DATE ,'2-/7-<36 

Derail 2 / 
12-JM!62> umjL 

liii 

i p Sruds S 
Ql-on*.'c(Z COv/S)~\ 

f 22-0" 

De.tcrr/s /' -LUULL. 

3-G* j 

^- 
2S'<2” ----f*- 

ELE VAT! ON 

l2-JK2*KoS> 

L nk* 

n-jm -i&d 









REVISIONS 

3**2/- 69 

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

T//E WORLD trade ceajtejz DETAILS op plate g/pde/z 3-f 2’<53 

Hi 

Sfi//9*2(BS) 

mm 

duiOneo 

“;‘r nc,j~ • 
OlilN 

J. Grid vs 

kv |{_[ . Denotes ZJL 6 4 
■ C5/Wor /OVA3-27 

Fit foixur 
-^T-OWend 
CC*P. option) 

—h/eh 

^ -O 'o/c/)d 
1 (C.P option) 

2' 6\.4'\4' >;2: 

i i i L—*i 
** iT" 
^ _|_ | 

5l:: -t — HU 

JLLll. 

g—j & /E'?'-0'jyM C50L 
T f >*J Hod' boti/s grV d/an;c/<rr 

T * (90° oSona: J s/w/Atr /*> tic/3y 4 
-h —--— _. /O //VO ZT *7 -0n/2-M2-57 

/Voties r 
/. A9/ w<z/c/s To be E70kk>. 
2. A// n&f&r/a/ A-3G s/ce/ 

\_/_yf/Z/abeor 2-0" 
Fs ^ ^ o/ c&f K43/33 
fy7 (C>f? Of/i&n) - 

/Vc/> 3G * //j 

_/ / Fr /ro bras 2- O 'a/cnti . 
%FT^(C.p. jphen) 

V 

Sect/OF) C-C 

/O" \ /Or , /<*A32S 3 :5 /''</> A32S 

Section o-o 

/-s' 

//n io A _ A vJ'C. / I SV/ / *~r 

!' 'I |i 
%_Jj . 

1 1 11 r 
! . LL k 1 —-- yg _ 

riT i ! 
!; pTn 

! , 
! i ' 

i - 
1 ' 
i; L 

: 
• # ■ # j I j - 

‘ & 20<2i <2-0” 

5 s? s- y^/nyi s7-sy 
c. U ^ ^/ / w U« 

S Cop f£ 20' 7 */-S 

Sect/on €-- o 

/'2-JK2-/72 
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•3-/2 -<2-9 





I-UOJECT 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginoers 

THE WOFLO TFAOE CENT Eft OELTA/L OF PLATE G/POEP 3- 2T C9 

20,'- 3'a " 

Peocr/On Z7?/j 
end-/76 r(i//?vorc/) 

£0K(Down word) 

4'-0 

/£*2 (Coyer /£ /47F03 

r 4>w$.bo//s 

/2Q- 7<s 7 sneer- s/od.s efoody spoced(2 eo.rgw) 

/4»F/3C>~ 

/O rows of ?3 & 
Sneox sZoo's £> 
4'o.c(4 eo ro*s) 

£/J!22lJzf*L 

AWS n?/3\ t\ 

CM 7-P- 

/ (/bx^jcoxer 72. 

/ 'sf/ff/PsETy.-Jz) 
^ {2 eo. s/de ) 

% r\ /F/r Zo Sear 

2/7T6S 

H4/F43 
(/Zander) 

2 "cop F>- 
fFyPt) 

(Yyf. £o.'<</e)\ j| 
II H 

-1—■&—L 

Sec -rion Q-Q 

/'z 'Ease & 

F/Z Zo\ 
bear )—- 
cry A) / 

CPF 

(pfl 

/Zx/'Fs 
(One eo. s/de) 

-3e"sZ/f£/Es 
(2 eo. s/de) 

~b <('y?) 

—! i*{cm/ 
“17 E/.293-3' 

,f i . Wv ^ ^ L 

S ie_L : 

Q ec-rion 

/Vo res. 

/. A// we/c/s Zo be £70 xx . 

2. A// bo/Zs Zo be A-3?£ 
fr/brfon Zype Zf.S- bo/rs. 

3■ Co/urnn cop /£ c/eZo/Z 
S/Zr/Zor Zo c/e To// /O 4 f/O - JK2-7) 

72 -JK2-/76 



REVISIONS 

4-3-70 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

f’llOJECT 
TME WORLD TRADE CENTER 

Structural & Civil Enginoors 

D£rA/LS OP PLATE G/R.DER 

Tit to \ 
hear 

(CT option). 

24'- C 
!4*wotl 

fStiff. Ps 
(3.S.) , 

27-4 

2Z'-G>" 

9-/7-G9 

-- /4 ’waft 

ZO< 27T-\ 
2Ev/0*/9/c\ 
/&23l*/b\ KT 

5'-Oh 

/stiff 

■ Provide & "t* 
pour ho/cS P -r^T, s . , , 
4'-0"o.c. Thru web\ l34\ /T'ttoocar 

3-0"' rfv XC.R option) 

rah 27 PP 94 

-rstrfffr 

jO«27Zor 
Z7/P94 
os shown on 
p/on above - 

P/an 
/-o’) 

'Tor /O * 2.71 on/y 

Et287'-G>'\ 

7" 13' 2-T 

A/ofes - 
/ A// mater/a/ shown to hove 

ry*42 ACS/. 
2. AN we/c/s to he £70xx 

stiff / 

c.p\ls 
Ctypy l\ 

4-%*HS. holts■ 

(A-325frict 
—type) 

Section o-o 
(V*r-or) 

:c.p\\p(3s.) 

< N 
-1 ,i 

I2-JK2-/7G 
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SKIUING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

PROJECT 
776? 7/7/9a£7 ?£’/Y777/i 

revisions 

/SOM 

/sort 

a/A6£A 677779//-? -/?/ 7/0 3-/S-7/ 

J7'£ 

a/o/e A- £//<r/Zt7£e '/■/£ 6//PO 
tve/cf /b -jr/ ~c j/’otvs?. 

. /DCtiONKD 

DM«yi 

/Z-JXZ-/60. 





/'
3

 



SKILLING, HELLE. CHRISTIANSEN. ROBERTSON 

project w/QRLD r/?AD5 CENTER 7,TLE 

Structural & Civil Enginoors 

JOE TAILS - EL 33£ 4-7-72 

REVISIONS 

\Ohc st^i/ 

/V<® W - 

/V<?^v ?C ZO.O 

cn, so7 

£ " <fi hand 

332 

1 

>«,; 

5etf 12-JKZ-tai J?i 
foA- bcj/crtiCG. 

of detail 
< 1 

TTi 

]lU.. 
1 

fli 

I i 
1 • ' Ne w 7 

«=. o <r — 
hand ho/e 
below _ 

Exist. 
4 "cap F& 

Exist 
(4 ]AE 

A/e///"fib 

S ect ion a - 

L- £. /<£ '//=■ 
co/- below 

(fnof shovin') 

H. A. //. 

■ 12.-JK2- 1&2 



SKILLING, HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Enginoors 

P"JJ£CW WORLD TRADE CENTER T'TLE 3EAM CONNECr/ON OErAtL A - 7-7Z 

REVISIONS 

103- 
for /ocoffon 

5<?C p/an 
W.R +~ 

/4W=- 

'VM 

‘•vTk 
A) ^ 

V9 K 

TS. See p/an 

$ 

.\V 'C 

' $ 

/ 03 

/?. frdnits/' 

I2-JK2-/33 

m
w
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SKILLING. HELLE. CHRISTIANSEN. ROBERTSON 

i'mojcct 
T/-/E E/O/2ID TRADE CENTER 

RT50N Structural & Civil Enginoors 

title 0£TA/L pQp "A/Orc/Z/A/G*SEAM ALREADY /A/ PLACE DATe /-23-G9 

Co/umn cr/ready 
in p/ace —\_ 
(141^103) 

Pro vide n etv /& 
/o *34(fy--.5-(z)-p 

E/iminoYc. 
4* bo/Y$ 

zzruzf- 

E/e/d Cuf beam $ 
conn <rc t/on Yo 
fines shown 

2'-J07& 

3-C 

£7.302-10' 

3'-G" 

Scon? o /ready in 
p/acG - 3G HE/70 
(Ey^So) 

Eocaf/on of beam   Zone J-3 
(sYrecY /eve/) East of co/umn Jf4~! 
os shown on Dwy. v5V-93 

A/oYes: 
/. A// E/e/d work, to be carried 

ouY under con Yrac. Y HVEC -230. OO 
and Yo be comp/eYe d before 
any concreY/ny work in Yh/s 
area. 

a // ... /-/- a. A.-* 
, • . • v ' v j t Is v. 

fZ—" /A 
£ / U A 

I2-JK2-199 



SKILLING, H E LL E, CH RISTI AN SE N , ROBERTSON Structural & Civil Enginoor* 

""OJECTr/j£ wo/?LD TRADE CENTER T,TLE CONSTRL/C T/ON JO/NT DETA/L DATE /2-3-G8 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

pnujtcT rHE woxlo TRADE CENTER t,tlc (CONSTRUCT/ON JOINT DETAIL, /2-3-03 

Ono Sea r ,•2. 
(^ara'ief robeam) 

Sear- 
Beam (see plan} 

/LL US _J e ' a P\ 1 i" ' V 

. rr. ru /■/ o ■ r 'icnycr 
(1 70 oe am j. Tip A r en 
bo/rs of re.r pouring 
concrexe to -rhe 
Strip; cJ eons true tion 
, join 7 'as shown on 
p/an 

I 

—Sear connection 
Case /Z-JX.'-b) 

Column 

£ va r;o/V Sec tion Q-Q 

FOP, 35A MS WITH FLANGLcS LAPG5P THAN tQn 
C.-or Seam sloop es less Than lo'isec /2-j*3’4H 

,Vo re$£ 
provide washers Ss^*% (souare or 
round') with rj-SC >\si per 2?11 cells 

_over slot holes____ r2. Where soot in Ter Peres 
bosom r&s. These may be | 



SKILLING. HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

I'MOJECT 

REVISIONS 

/- 3- £9 

THE WORLD TRADE CENTER CONSTRUCTION JOINT DETAIL I2-3-G& 

see olan~ + ■ + 

-.1.. -U 

lit id dfier 

Ersc 7/on bobs better 

pounnn ConC• N 

Shown on 
plan 

■beam (see,plan) 

Seal Column 

removed right after major . 
slab has been poored and cured, 

12“ ea-side 

bolls between beam , 
and sear not required 

Sealed connection 
Csce s2-Jki-b') 

LEVA TION 3 e c t i o n Q- ci 

FOR LEANS WITH FLANGES^ LESS THAN lO" 

(For beam flanges greatet^Fhan iq\ Sec /2’jit3-2>y 

YYoYe. : 

/ Where Scot infer feres sv/YA 

bosom these /$* mag be. 
C f/mtr) cr Ye c/. 

S.C. 

E.U. /2-JX3-4 



I2-Jf<3 ‘3 



REVISIONS 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

PROJECT THE WORLD TRADE CENTER, 

RTSON Structural & Civil Enginoors 

T,TLE CONSTRUCTION JOINT DETAIL /2-3- G8 

m 

,'n<$HS. dotts (A-AtO Friction Type") 
Use bolt capacity. 
Tighten bolts Q-fter pouring 
concrete to'me const Jt as 
shown pn plans • Provide . 
22/^3 washers CSgor round) 
with Fu- SO *Si • 

Mainrcn'n 3j" clear on as each 
Side be pc re any concreting 
worR 
Fill &s are required (rz , 
in)cknees ic be field measured') 

Sipr roles 

olted or 

/errs: Q- , .fi 

st" (tiurn 
,/lTV-\ai iop 

!2- JX3-tS 



SKILLING. HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Enginoors 

project — THE WORLD TRADE CENTER GONST/ZUCT/ON JOINT DETAIL /2-3-6Q 

REVISIONS 

“lev. Sec plan 

r<p H-S. do/ts (A-490 friction type) , 
uSc 'Zi 6oI T~capacity ~ .Jj 

Tighten bolts after pouring !%mj , / 'dt 
concrete to the stop of cons Jr. 1Ml ) 
it ci$ Shown on plans - r-rh—r—;— 
_I___ 

ear ( ziev. see plan 

sip t- holes 
thru Ls only V_ 

„ /&> W-‘ or) 
C J vP 
(see planX 

Dn:m as regut neoVo 
insure p&cm hearing j 
on temoorarg girdery 

4 Ws5\ 
min. / 

z stiffener & 

Aws\_k 
min/xT 

Temporary cinder 
SGVfi6o''Cru-4Z) 
Gircer to he removed 
Offer tightening of 
bo it X“. See /e jx3 &jor/0 
for defaii of beam '——1 
tof co furpn connec lion / 
qt ooTh enc/s, 

Mhira 

H>-< 

-Lj & *4 t 
Cote norc on 
Seer. 5-3 ji'Z-JAS’G') 

2°Stiffener hi 

/Avis 

^ 734 for beorn 
between 
Cols. AT29- 4 / 
<? x 3/-n J 

AH stiffener its and . 
verjlcal is occur only 
ar locations as shown 
on plan (with circles') 

dole: 

i. All fidds to be ETOXX 

C. All stiffener /is / vertical La 
to have >sg -3G u.si - 

/2* 







REVISIONS 

HUNG, HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Enginaors 

.'iioject_W£ woPtLD TffapE CENTER 

5o/r Y-rp H-S-cotis, 
(A - ~4$C frici/on type,')' 
Use 2* bolt capacity-_ 
Ttyhten bolts after \ Tr CL 
pouring Ccnc. tb The ' 1 A / 
strip of const Jt as \J (j 
shown pn plans- . ,, 
Pro vide, zb* Uji J. Z -_ 
flashers CS^or j . 

' round) wiih Fg=5o hsi 

h r-4 
T -••? V j.y»,r /rdd-J?,!} 

-j Tciu J Onty j 

/6^—> \ 

Shim as required ^ 
td insure, a earn 
searing on girder. 

Provide fill & _ 

os required" ' 

lamp, girder SGvFlGD 
Cfy-dsO to be 
removed after , t 
righreninq of botr Y 
and bolrZ^as \Z 
shown cn 12JX3-7 

construction joint detail 

El. see plan 

! »~vri 
i I,! i 

Lj -6x4 Dolled, 
or welded to col 
CtT Contractors 
opTion _ 
Where cinders occurs 

i u <r»i 

ext. girder 4*4 
beyond col• £ ana 
bo Its cn This side 
ontij^. j- 

•2 4nc 
(Std- cennecrion 
fo column err 
each end) 

3 7b& (73f For beam btwh. 
T “ cobs'. 'kQ9-4f A3I-/I) 

b— Column 

E LE VAT 

L 
58 

*>*S 
<U V)- 

t-3-69 

• Mo)main %'' dea rance 
ea. side, before any 
concre.finq work. ' Fill 
,?i*. are required 
<72 rbickness ho be 
Si eld measure d i> 

-24 yf Not 
shown 

2 nip*. 

Column -■ 

/ emp ■ girders 

S e cirion Cl-Cl 

, V 0 TBS i 

I. All welds to be £ 70 xs. 

iQ-JlAo-lO 



SKILLING. HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

’'"OJECT THE AlORLD TRADE CENTER TITL.C CONSTRUCTION JOINT D£TA/l OATE t-3-G 9 

NOTES: 
A'e.a h# to be carried cut cifrer 

pouring coacre r& re me ccns rrucrion 
Joinr. 

I2-JX5-II 



REVISIONS 

SKILLING. HELLE, CH RISTIA N5E N, ROBERTSON Structural & Civil Enginoors 

project THE WORLD TRADE CeNTSR T,TLE construction joint deltaic /-3-G3 

£/e/. of 
Girder'-, 

(see plan') t 

-U igfc|_ 
■.fcV slot holes Thru 
bottom s/onae bottom flange. pEleV. of 
of glider_^ j 3eam (se.eplan) 

-{y-tyekl O' 

--•-’H*'—*sn5*s*r**~ 

M 

GirderJ 
^_W_ 

a .w£' to sear or bottom 
flange of girder 
yj hie never y over ns 

T 

y/ei/K 

GirderJ 

f'Eeam 

ppj J" 

rr T 7 

~Yt> H.S. 3o/is 01-325 
Pridian type-) &3i"’/c 
Tighten bo/ts after 
.oourinc concrete. 
‘to tnf'construction 
Joint os show/) on 
p/an. 
r?5~- fcajgjw___ 

thru Seat JZ 

1 M*-—l 

Sec tion Cl-a 

notes-. 
L AlJ mo-ferial fo be Py* 42 *S; 

2. AH welds to be 57oxx- 

5. Provide washers 2z* (round or Square) 
with ru-So for a/l dolts over s/of holes. 

ei^05i\ 

-r c EL5.V. mu 6 
24/51 JO 30S>‘-r 

36/5135 303‘T1 

& 5 A M 

6 
tok' (o° 

16/57/ 309* r 

3GWIS5 303'[" \6'/f36 Scs'-I’ 

33/5/41 263-oh 24/563 te9'-S” 1-3%j 6 

33/514/ 269'-o'i 24/584 Zte'-F | T&hfc\ <9 

J4m 283b1 /(6 63/ 263-1" 

20V5H2. 232-5" 1683! 26Z>'S 

33/5240] 266‘-6" I 30Y5l0&\ 'lea’s 

33/5240 1 266-6" 21/573 \ 236'-3" 

D WELD b' 

G“ V 

fcl * *' 

s"! 3" r 
'Vjo Bli O CA*/U/G 

6 

6 

6° 

k" 

5/G" 

/‘Z-JK5-/2 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineors 

rmtJECT THE WORLD TRADE CENTER T,TLE C ONSTR UOTION yjOJA/T DETAILS /-3-&B 

REVISIONS 

JDup'&: 
i 1 c/ev- 
I 
i \ 

(See plan) 

I $?i£fener P 

Aws 
min* 

2^3 s/of hole 
thro~pofrTr/onqe> 

4Ls LsSeom 

indcr_\ .— S7-/)c/Gner jLss' 

r Seat A_1UU • 

& 

I 2’Ss/qT hoL 
Tz ihru &eetfz 

i . ‘&j> H‘S>3 oHs r (A-325 rricpt'cn 
tape’) G3£c/c. 
Tt'ihltn bods cSTtr 

jt as shown on pi a n\^ 

-XAA 

D E T A / L 

U-&J{ 

Section d 

c/ev 
{see p/on ) 

\A' 

I r-3i-a*J* Sr/SSener .2 
' per Defo/7 C’only 

,'Slev- , 
| (see pan') 

rii <9 

Seam 

AH orner /nfcrmaHon 

D ETA 

DETAIL 

/ 2-^3-/3 



REVISIONS 

SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

PROJECT 
THE WORLD TRADE CEH TER 

RTSON Structural & Civil Enoinoort 

’'"^ESCALATOR SUPPOfitT/NG SEAMS AT PATH PLATfO/?MS(£/Xo\ DATE /2-/G-Q3 

Future 
esco/ertor 

Esco/otor Supporting 
beam /G s 20 (py-so) 
G - Gm Jong - fo/a/ //pcs 
Ore. required 

row£/z A 

\P/o 

EEY PLAN SHOWING 
LOCA TfON OT ESC A L A TOR- PIT 
AT Path PLATFORMS (£/. ?50) 

(,Esca/a/ors P-/ thru P-/o 
and one Puture esca/otor) 

OS'. 

See/'ion Thru psco/otor Pit 

(no sco/e) 

(7&/ 

\ 

fO 

NOTE: 
See Concrete dwgs SCJ-29 
one/ SCR-33 for focation 
op esc a/otor pits f beams 

I2-JK3-30 





SKILLING, H ELL E, CHRISTIANSEN, ROBERTSON 
»«MOJCCT 

REVISIONS 

THE WORLD TRADE CENTER 

RTSON Structural & Civil Enginoors 

TlTLE UTILITY SUPPORTS ALONG EAST PERIMETER WALL DATE 12-17-68 

Hangers angles 

IQ-Jx2-3o~) Conc/u'fS 

K 71 

i \ /-t 

\ ' 1 
! X i 

g/.o' i yip" 

' \ 1 
/ x ;1 

\ I 

.H.r 
\ y f 

£-*£ir<s.7 

- 

1/ \l 

- -t ) 

2-5 £>5.7 

l^bu330 
. &k5zLZU- 

• 24'’ C././P #au 

EG" Per/merer 
Wall 

vE 34 

A 
11-JKb-bO 

z tion 
C£ms r-o’D 

NOTES'* 
/ AHSfeel to oe A-3&. 

C. See. ’olc.n Sor e lev of on 
of yearns. 

fZ-Jfrh-5! 





SKILLING, WELLE. CHRISTIANSEN, ROBERTSON Stiuclural fit Civil Enginoois 
PROJECT 

THE WORLD "TRADE CENTER UTILITY SUPPORTS ALONG EAST PERIMETER NALL /Z-/7-60 

REVISIONS 

4-/g-G9 



r2-J%3-5A 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 

i'moject THB WOP%LO center t,tle in 

REVISIONS 

3N Structural &. Civil Enginoors 

UTILITY SUPPORTS ALONG EAST PERIMETER NALL °ATE /2-/7-6S 

Hanger angle 

also I2-JX3-5D) 

1 
.1_ 

„ l « ! 
22. 1 ! 

V?4 
%Y' 

O ETA I L <£ 

A.U" iz 3U’ , Colonel chip 
- Tr I TOO f/ange. 

o e c r / on C{- Q 

NOTES* 
!. AH bolts shown are STo N-S■ 

A-325 Sri ci ion type. 

0. AH steel to o& A-3cS- 







SKILLING, HELLE, CHRISTIAN SEN, ROBERTSON Structural & Civil Enginoors 



SKILLING, HEILE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 
MtOJCCT 

REVISIONS 

.5-29-69 

THE WOftLD r/?AO£ CEt/TEP ‘ur/L/ry support aloa/g past slupp/ wall IZ'I7-G3 

£rr)£eco 

y Lops— 
(iv/YA proper' 

threac/) 
(r?p> 

3 or? // /Area dec/ 
c/nch anchors 
(Type 

V/rf- 

t* ) 
vv- 

1 
l 

^ 
. . r fsjc. s/of ho/cs\ 
1 | //V-c/ P/ongc j 

c 

* 
) 

.. ...— 

J4 with r/ncfy 

qr?c/} orj/ProrP/c\ 
3//ghf/y over size x 
ho/es thru/? (tup.) 

Bpii—y /7G s/ot ho/es 
thru sept z* 

/Z-JP3-S9 





SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enoinoort 

Hnojccrr#£ wo#LQ TRADE CENTER 7,7UEMOMENT C OH/VE CT/O/V SCHEDULE ATEL.332' /- /3 9 

6/ROEE? ro COLUMN IV£3 

Connect/on 
Deto // Mo. 

f type. 

3o/t s 

‘'A •' "<3" 

,, -- To Co/ /fa _ To/&//b. . __ 

No- r^e of Bath D,°m- Of BoSh O,om- 

/2 /'3 (Z-A) 7 

fZ-A) - „£_m 

(&-*) C? 

(Z-A) 3 

P/q tes 

”7 

£/ tz 

He/d 

3S % 

S/<Z> S/C 

rfe/norK 

Ho Tes: 

/, See Dwj- /2*J/C4 m4- Tor- erp/ona f/br? oT J5c/?e c/es/e - 

C2.-dAT4-3 





Structural & Civil Enginoors 



REVISIONS 

ZO-23-G9 

/?-& -69 

SKILLING, HELLE. CHRISTIANSEN, R0BERT50N Structural & Civil Enginoors 
r»OJECT 

THE WORLD TRADE CENTER SEAM CONNECT/ON DETAIL TO TOWEff(£L.33Z'j\ /- A3 - £ 9 

flower Co/. 
■'ref. //ne 

tzljZL__ 
O'-7” for co/s. 26/ 

Z6% 30/£25 9 

rEx fer/or foce 
of Tower co/s 

", ’•"ty^cfa r, .- 

"E/ei/. of beom /See p/or). 
W/ierc beom s/ope s> 
£/c* 0/ M/s pc,;*/- r 0/r seo/ e/e/_ 
05 sshown on p/or,. ^cntTy,j//z 

~~ lYnn'i?-- », 

^-</// be or Stiff £s_ 

_~\JL 
for Type'Of S’ 

- / "So/e f& 

oo~‘uE/'e *C?r' 
Secf/on sec. 
Secf/on 0-0 

So/e f£ t‘i 
os rcod 

ocuc 

0*A« 

s. 

rh 
C. 

NCVlCVTCD 

r.t. ^ e.u. ;2-J// * - ^ 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 

PROJECT THg WOKLO TRADE CENTER. 

Structural & Civil Enginoori 

J3EAM CONNECT/ON DETAIL TO TOWER (EL. 332') /2-3-G9 

REVISIONS 







REVISIONS 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginoor* 
PROJECT 

THE /VO ELD TRADE CENTER &EA/V? TO COLUMN WEB CON//EC T/OA/ 1-13-6*) 

Where, beam does not occur 
on this side of Co/y provide 
/£ # we/ding some os hop /$ 
os shown on opposite side 

See, p/c/r? Ton 
beam e/evoA/on 

ill 'S' -& 
| I G 'v' 
:)?} .. } ^ 

I* 
I • -$1^ 

, ' ■ —'-r- • X 7 - i 

ELEVAT/ON 

-r * J^-- Reach OS Shown on p/an 
Toro/ no. or oo/rs - —,r  -—yr~.—7—, N 

3o/r capo c?/yf S/nj/e shear) 

/W 
' kj 

V/f (rt3)(Ty:3C>) 

Sec f/on a- a 

QX. t £.L. I2-JK4 - IO 



SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

projectr/jjrwo#LD r#AD£ CiZNT-EG. T'TLEP£fA/L OP TEMPORARY Sf/lUT (£1.332') 4-8-70 









REVISIONS 

PROJECT 
S?/S SM/?C£> 7X40<? f^A/TLz/z 

SKILLING. HELLE. CHRISTIANSEN. ROBERTSON Structural & Civil Engineori 

T'TU: <r&AW£:C770A/ /3<£7Z4/£. -<£Z.S3Z' 
&f CoS. y 

1"^;'- <. /y\7~ 

_ in ; ^ / / .r-rc 

£ "/149O0O/& 

ZO-23-G^ 

&/>OCS 

bran /^y 
s&*> * 

rrre 
bearing i£s 

SdW V6/f 

/// 77j 

■8 
^Secfron 3-3 

Sty) 

N v \\\\ 

7ty> 7*0 csor) 

~<i2)0’/zc/r /&%>n 777T/Zero's 
&>sr?/) sfnrss - J~OOZ>/cS/') 

\W1 

/77/n 

sr/gy//s 

sS-SVSA*?/^- 

'zP-e&y 

~/£y 

C. C / /<->// 
y 
/> n-^y y*~/S^ , 

E..U 



SKILLING, HELLE. CHRISTIANSEN. ROBERTSON 'Structural & Civil Enginoort 

r<r^A/r^ [T,TLC ^ jsz.' date /o-23-69 



Structural & Civil Engineers 





REVISIONS 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginoori 
PROJECT 

THE f/O/ZLD rGADE CEt/TEfc s^aai coAf/vecr/ou detail -<57332' 

<£ Tower- Co/ 20! & 

ZO-23-G9 

Stiff, te* 

j4 < 

E’xfer'/on force —■» ^ 9e> 

of*' Tower Co/ C_<* 

E/ev. of* beom 
see Won 

- r-’-;r- ayuxv**isssvr<***z-n 

So/e /? 
(Sei/ei/ed) 

/ / st^~ 

Bed /$ 

24^94 J Z 

r/f To Sear 

... —1 

2- 3s sf/ff-/?* 

So/e /? (be *c//ed) 
. ~ 2~ 332 Tcf/on padz* 

/STftT ||f Bed /e 

(• Vl 
\ —. pfop of Scot 

QftSStQy 

s'i 

2 . V 
12 

Section a.-a. S/evof/on 

* / ef/or7 /Zero's to hove. 0 

tzeor/ny Capacity of 2OOOpsi 

S.c. 

/2-JM4- 2! 





SKILLING. HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginoors 

project 
TH£ WO FLO fFAO£ C£//f£F 

TITLE 
3£AM CONNECT/ONS TO SLURRY WALL- NOTES 

DATE 
3-/9 -C 9 

Fx/st. beam 

Support 

X J//t 

Vert/Co/ 

_I i /. eon 

Zert/co/ 

z/.P—^ 
for e/era//o of 

Oad caordho/e,s 

pron / z/etY 
fioof/hy row a rtf *sa//) 

-u 
Fxposec/ Face 

5/c/e v/ew 

^ Paro//e/ to 
wo// Surface 

P/on 

3£AM SUPPORT OE V/A Z/O/fS 

/. For beam supportf/2tfS3)see P/V/A 0*3 P^J-O. 
2. Oey/at/ons shown are pos/r/ue j 

neyat/re deu/at/ons ore /n oppos/te 
c/ire C t/on . 

3. Oe d/a f/Or?s Ore SChc c/u/eef on dwys. 
IZ-JK5-2 $-3. 

//OFF 5 

/ Seam suppor f c/ora schec/u/e af on dwys- 
/2-J/CS-2 t /2*JK5-3 Ore tatren From Surzey rr?ac/e 
by PON//) Comp/c tec/ on 2-5- £9. F/eua r/or?s 
one/ cooro/fna fes are 3/Zen fo center of exposed 
F/a ny e of m/ef - be/yhf . 

2. At/ structure?/ sfee/ fo foe Fy 3& . 
3. We/eZ/ny e/e cfroc/e s fo he £70xx . 
_; *-■ .-.V->.^t inaps- Si*rr —pf 'pfr: •——" 

unf/n/shecz moch/ne bo/t$. Pror/c/e fo?: s/o/f&c/ 
t?o/es /n beams one//or c/e to// mater/o/ to 
d//ow a to/eronce of beam support /oca / /on of £ 'z - 

.5". Cuf away con ere fe os necessary to /nsure 
wor/cmon/Zte /nsfa//af/on of connec f/ons one/ 
Jr out space between Conne c f/or? P £ z/o/f 
W/t/n £m be CO . 

£. C/ncf? Anchors "shown On e/e fa// A Sho// be Aun/ts 
Jun/fs fhrea e/ee/ P/ns wee/ye C/ncn Anchors ffy/xz 2^ 
w/ft? /'z V bo//s as manufacture/ by f/af/ona/ 
bear/ Company 

7. Shoo/ef re/n Forc/ny bars be encountered when 
c/r////r?y For c/nct? anchorsm?Oue p/afe /3 by 
not more than 2" fo m/ss bars - 

3. zzhere beam /s nor of o r/ynf any/e to p/o/e £. 
bend 00 fs fan c//r?y fey5 oFony/eS A to //e 
F/af ay a/ns f p/are S . 

/Z-JF5-/ 



SKILLING. HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 

PROJECT 
Trt£ WORLD rtf A Da CENTER Z3£AM CONNECT/ONS TO SLURPF WALL-SC//£DUL£Z 3-/9-G? 

REVISIONS 

3-3/-G9 

4r/e-Q9 

5-29-69 

F/ELD CONNECF/ON DA FA 

Conn\_ 5Fee/ Beam_ 

Der. \p/on\ Size I E/e/. \ Coord. /)r)j/e A 

24/fl60\262'-9' N48681 

/A/T85 '262-9' \ A/4862 X 

/3VAA5 \ 26 2-9'“\R4857X 

09/ 1 cJLSa 3**3" 1-4 \/3*~4 I Vfc { 

20‘l'z | % 

DEAN} SUPPORT DATA 

De//or/o/?5 V/n.) 
r/R I Leon | Tw/st 

C/ 5/T-S/ 3/*261 \ 262'-9~ \ 7/9867.50 38*3a j '? 5s 

24 7/76 j 289-5" \W9974.fO 

Z/WSS \2S9'-S' W 9 960.00 

2/7E55 | 289-6' 7/9952.75 

WJ940.00 LS'S^.2-0' 

7/9900.00 

7/9370.00 

L 575*76-2# 

2JL 5-3 77/'-/0" 

2. 

^[3__ 

/67T40.283-f \ 7/ 9A6133 See /2-JKS-9 

2/7T55 \23?;-7?\ W9355.67 See/2-JKSR 
/6&3/ \ 2.39'. 5~ \ //5/?4.00\2JL5*Z*'7k* 1-5 

N 5/36.00 

239-5' 775/77,50 

7/57/7 50 

3378/52 238'6' /V508750 

33V8240\Z38-6t4 7/5057.50 

28*34 38 SB 

28 *ti\ 'z 

/. Slot [} per /2-JRS - G 

2. See no on /2 _ Jr5- / 
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