| For meremeNcE |

L0} 40T -t E AKEN FROM THIS ROOM . e




THES!S

e vj hossm cou.scs GRADUATE SCHOOL
RRRE .;;V BEBEK ISTANBUL e

_PAGE -

' ACKNOWIEDGEMERT =

TR AUTHOR wxsma‘s TO EXPRESS HIS DEEP THANKS
- FOR GENEROUS consmmfrxom cm DIF‘FERENT mmm‘as
corxcannmc- THE WRITING OF THIS THESIS ™
PROF. FERRUH KOCATASKIN oF Romm cormcm
ZISTANBUL. f;.;_




THESIS

ROBERT COLLEGE  GRADUATE. SCHOOL PAGE
’ BEBEK , ISTANBUL
TABLE . OF CONTENTS
Page
Ch&ptcr I II\ITI{ODUCTIOT\ LA A I I R T T T - . - l - 5
Chapter II ECOY}OI‘SIC SIIRVEY LI N SRR SO e tesamoeser o ron o 6 Ld 18

Tourism in ILebanon . . . .
Development of the Area .
Interviews . . . . .

L3 . - * - - . - L} .

Conclusion - . e e e .

F~Chapt6r ITI  DESCRIPTION OF THE ROCK .......... eeen.
Location . . . . . . . . . . .. ... .
Geology of the Rock . . . . . . . . ..
Blasting' . . .' ; e e e s s e e
Chapter IV ~ DESIGN OF THE CASINO .......... e eeeees
Architectural Design . . . . . . . . . .
| structural'nssigé e e e e e e

Illustrations . . . . |
besign of the Snack Bar . . .

Design of T-beams . “ e o o
Design of Supporting beams . .

Design of Snack Bar Columns .

Bill of lHaterials of Snack Bar

18

W
1

18

19~ 27
16~ 21

26~ 27

285153
20~ 34
35
35- 36
37~ 39
39~ 42
42 46



THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK , ISTANBUL

" PAGE

Proposal No.5 . . . . ... ..

Design of Floors . . . . . . . * s e a

Proposal 17002 - ‘Q - . e - L L L] L o Ll -

Tllustrations . . . . . . . . . .

Floors . . . . . o o v o .. . e e

‘Design of Floor Ribbs . .- . . . .

Girder Beams . . .. . . . . . .« .
Beam Analysis . . . ., ., .
Design of Ream Girders e o o

Bill Of Materigls of Floors . . .

- Failure of Choice of Roposd Ho.Z2 .

Design of Floor Ribbsg o« e o v
Bill of Materials of Casino

Floor Panels . . . .. « .

L4 - L4 -

Bram Analysis & Design . . - ..

MinOr 138 amS L d . - [ . - - - -

T-TajOI' qums - - - 3 . * e e
Rill of Materials of Casino

Floor Reams . . . . . . . .

- - -

Design of Casino Colums . . . . . ., .

Loads and Moments on Coluwms . « .
Design of Colums . . . . . . . . .

Construction of Colums . & . . .

*

Column Fbotings c s e o 4 v e u W

Bill of Materials of Caszino Columns

Page
50 - 56
57
- 57

59

'5¢ - 68

69 - 81,

99
100-13 3
106-114
115155

139-141

142-153

142-147

14R-150
¥51
151
155



ROBERT COLLEGE GRADUATE SCHOOL

THESIS

BEBEK , ISTANSUL

PAGE

Chapter, V

Chapter VI

DESIGN OF THE SHORE BUILDING ....

fteneral Tllustrations . . . . « .

Architéctural e e ..

struutural e e e e e e e e

Structural Design

Design
Design
Design

Desgign

%ill of Materials of the Zhore Building

DESIGHN OF THE STAIRWAY. : ®eeoveeoevenncanaces

of
of
of

of

Slabs ... .
Peams . . .

Colums . .

Foobings o ¢« o« o o 6o o o

General Tllustrations . . .

Structural Degign . . . .

‘Design

Design.

Design
Deéign
Design
Design

Design

of
of

-

of

of ¥

of
of
of

Top Slab . .

-

Supnorting Beams

Center ¥Yall

Colwmms « .

.

-

e mé s st

® 6 08 29 0ae e te s e

-

Footings - [ - - . L] - - -

Bill of Materials of .the Stairway .

L 4

L4

Pége

154-190

157

- 157-166

167-180

18186

<= P36-137

I88-190

191— 252
191
195

193-198

199-202

203-207

207-212

215221

222227

228-229

250 232



LI IR R b
ROBERT COLLEGE GRADUATE SCHOQL
BEBEK, ISTANBUL

AW TP

Chapter VII

Chapter VIII

Chapter IX

Chapter X

DESIGN OF THE BRIDGE .

-General Illustrations « . . « . . . .

Structural Design .

Proportioning of Beam Spans . . .

Design of Slab .

Design of Supporting Reams . . .

Pile DBesign . .

Bill of Mabterials of the Bridge . . .

GENERAL BILL OF MATERIALS AND COST

ESTIMATION .........

Steel Bars . .
Othar Steel . .
Coﬁcrete e v .

Rock Excavation

PROCEDURE A¥D METHD DS OF CONSTRUCTION

Steps in Construction . . . . ..

Opening of a Wew Road . . . .

Gonstruction
.Construction
. Construction
Construction

Illustrative Points

GENERAL COVCLUSION .

Bibliography s e e W

PAGE
Page
i "9:. e % * 0o enm o e “e® aew 255 "' %6
- - [ . L 4 - [ 4 - L] - 256
. . 236
® ©®© e ®w ¢ e ®* e & e 258
e o« 333 - 240
- - - L) . [ 4 L) [ ] ‘0 L] 24:2 - 245
. . 246
........... sercaccianes 247 —250.
3 - . . - . . LY - - 24:8 _249
- o . . o « ® & e o 249
.« e ® & e o o " e o o -249
‘- - - e« " a e = . - - . - - 250
- . 251"256
« e 251
*ee o ‘ 251 )
of the Shore RBuilding . 2§1-252
of the Bridge . . . . . 252
of the Stairway ; « - . 252253
of the Casino . . . . . 253-255
. - - - . . . - - . . [} 255—256
------------ o--;-oina-- 257-258

- . - - . * - ] - w . 259-é61

gC v



PR HIEIID - o e e
' TLv"ROBERT COLLEGE GRADUAIE SCHOOL“-,} L T PAGE.
: :‘; BEBEK lSBANBUL G T T e

RS

_ Chapter I .

| omowomor

" Belrut, the capital of Lebanon, has been called the heart off’
. f the Orlent., It boasts a fine International Airport and a4 harbouri’
ﬁirated among the first in the Mediterranean. Itisa smiling citv';’
Vvejof over five hundred thousand 1nhabitants\ and a busy, modern |
‘:,mercentile and Shlpping ecenter, Which h ver, knows how to relax‘

tfin its 1eisure hours.: It counts a large number of ultra-modern ’3.

: s'hotels, cabarets,‘cinema,“ theatres, etc.il:

Long stretches .of smoeth sandv beaches equipped with modern

‘f;sw1mming facilities ~are at everybody's disposal., w5

' Numerous restaurants renowned for their exquisite cuisines L
' ?;offer excellent European-Continental and Oriental foods that appeal
e?to~-every taste. Cosy bars and tea-rooms are' found in great ngnmez

The gay night 1ife of Belrut has earned 1t the- name . of “Paris E

-jyiffof the Orlent.,, The city has several types of night spets.,_s';ﬁf;,

?7L£;fRusslan, and Arabic productions.)‘;ff'

Cinemas in Beirut are - all of modern design, are almost all air-

1 7tcond1tioned and offer American, FP@HCh Engllsh Itallan, uerman,-s

For the holidsvs, cabarets;tnlght clubs, bars, restaur&ﬁﬁ%-havs

o ﬁlspecial shows imported fronl European ’fﬁtﬁés, at great expense. The

'flcasino du Liban 1s of coursa the 1eader ;among a11 places of enter-

degytainment.
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| ‘ﬂifand‘first class categories constltute anfattractioniin themselas

| fjwhether from the architectura14standpoint or thewlavish decorations of

F{ﬁ f;the interior salons and suites-?;4i ,,*"ﬁiﬁﬂ'f

All suoh facilities are avalbablevto encourage tourists and

- ﬁfattract vacatlonsers from different;parts of' ths world to visit

i*s‘t\stanon.. It is well'recognized that a big part of ths incoms

':ffin Belrut ,comes from Tourlsm. Qi»f l;” R
Although the preceeding dlscussion gives an impression of Beiruti
,\}'as being saturated with all lelsure fauilities one recognizes the

’1further need of new’ ones.'

The idea of greater number of tourists coning’toJLsﬁsnon“*

' i;is always favored.» More tourlsts means more income and more income

:fnmeans a’ hlgher standard of livingg a thlng* that all the nations

‘ﬁin thev World are 1ooking forward to) attain.gl°5‘-'

‘*-Thsﬂproposad 1dea is to add one more constructive itam to this -

"sniling‘ clty and its ever flourlshing business of tourism.; .

 oTﬁéf1d3a 1s to build a casino on- top of the ;;tfff*

(details follow 1n 1ater chapters)

“ This 1dea is »not naw.‘ Several people thought of makinp
v“'SOmeﬁhing out of thls':rock ﬁ%h nobody thought of it seriously.;

lﬁgTho proposal 1s as. follows.a~A¥ casino 1s to be built on top of

f the Rock.~nA stairway and elevator system is to run from the bottom!
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7'?sadminlstratlon, starage _and staff.

E ;‘snack bar and a terrace. ,of“

"ffelub be ell surrounded with glass ’runnlng from 'the celling tO'thefﬁ

7ehﬁﬂon.one;gide and the Raouehe area on the other.

‘ :'of the rock to the top of 1t from the south-western side'

Furthermore a bridge is proposed to run from the bottom of i

~:‘fthe stairs to the landscape on the southern side of the Rock.,v"

A small building on the shore at the beginning of the bridge;fg

: jfis to be . constructed and this will be used for receptiony";feie

The ca81no 'is'bfoposedlte 'consist of two floors, a basementi;f
‘”éhd>3 'roof. The basement Will 1nc1ude the main kitchens.;ffil
. vThe'firSt floor s; proposed to consist of a nightﬁﬁghb._

ilThe top floor is to be a restaurant._ The roof will consi t of afi:d

It is further Suggested that the casino's restﬁfaﬁf

{;floor to everlook the beautiful surroundings of the Meditteranean_J'

° Theproposed plan is 'j.show;:k;1;;_';5'1'3‘,:_1-iff‘ﬁ_;; Ty

The aim here ien't to make the

complete planning,o_



o ROBERT COLLEGE GRADUATE SCHOOL .;;: Sl pAGE A
BEBEK lSTANBUL R I e P P R

[Feg. I‘ \.,"Gc.'v‘\e.ral:[ “Plz'm‘ of l"'\cprclg,c_t A -»v‘(SZr}a_\‘g ‘4‘60") ‘ -



PAT T SN :%,}l‘i”x”ﬂ,:q’j. ROBERT COLLEGE "GRADUATE SCHOOL o~~~ ' o = pAGE D
g "LNBEBEKISTANBUL ) D R
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The structural designs af( the four parts nanely; the casino, -

Z;:;bridge,: sta1rway and shore building will be worked out 1n more

E 3fdetail and a bill of materials Will be formulated.r':

giﬁfbééﬁuré and;néﬁhédgfcf 1cﬁnstfhcfion~éré nggéstéd in Chapter

: 5i7ﬁffiﬁﬁéf#ﬁeéis?;§5going7ﬁd§fﬁgi[eﬁdedfﬂﬁith°éigenéré} th¢1us1on.‘
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e;The follow1ng quotatlons sre taken from articles published by
'the M.E A. and the offlce of tourism in Lebanon, Ref.m8J4. Although
j:the purpose of such articles is propaganda yet they give a true‘f ’

: -picture of the situatlon.,,,:;f;;_gm"

v k. A 1and of guaranteed sunshlne,vsandy beaches and’nonntains;s
' the Mediterranean republic of Lebanon is a. utopian playground for

M‘ithe awavafrom—it-all twentieth centurv tourist.

" Both hlstorically and geopraphlcallv,’ a meeting‘place of ea$~f'
?and west, this legendry country contains every p0531b1e holiday ‘
4 ’and sightseelng attraction.‘ It is a place 1n the sun where the {[]'
o fancient;aand‘ the‘ ultra-modern mingle 4n. vividly contrasting

. splendoa:#_.‘ ST

The climate is ideal for year—round holiday making.{Off-u,;ff

‘{shore summsr breezes prevent 1t from getting “too hot along ths

: ?‘.beaches and during t‘ne winter months thiok carpets «ﬁi‘ snow in

“tfthe mountains provide‘ alpine skiing conditions.v Sailing,,water-”'

skilng and skin diving are popular diver31ons at the resmts dotted i
Qalcng the 140-mile long °°a3t11ne""tgiﬁlr." e

Not so 1ong ago,i.vacationers and tourlsts of nelghbouring;',
‘countries flocked to Lebanon, Businessmen and salaried workers

qwho had llmited holidays preferred to spend them 1n this country
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,u5f; several days to take them and bring them back to and fromeurOpe K fl-

S But the airplane has changed this state of affarrs in a few
hours, it brings the Middle East within the reach of’the farthest

of tourlsts. A new type of customers was‘ thus acquired, enterlng, v

on ~the StPOke Of '*ﬁfwing thefcircuit of Great International Tmmism,f

which greups more than 150 countries..'

;Stabistics are from this vieWpoint quite eloquent— a country

which counts l 600 000 1nhab1tants,;received during these past years,f

number of visitors whichl xbeeded ﬁhat of-its population....whichf

is a ?ind of record.ib,f‘”

Development of the Area

" The first locality that meets the eye of the traveler as
he arrm.ves in Lebanon 13 the city of Beirut, the capital of the

countr'Y- l

. Beirut from the sea and the air is unforgettable 'sight. Risir
behind it are the beautiﬂul high mountains bathed in sunlight,
or should the traveller arrive 1n winter,‘ capped by snow or _7ef

hidden by mist.i;”

o Beirut engoys for the greater part of the veer £hé iéééif‘
type of climate mentioned before, »comparable to 'that of the Cotelﬂ
d'Azur-; It has, however, the added advantage of being withln eaag
reach of the summer and w:mter resor’cs of the Lebanon, rising

| te an altltude of about 6550 feet above sea 1eve1.~-
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"*Ef' I tried to carry out a' sort of an interview concerning the”

subject of my pro;ect with more than forty different people. Qfl.*f |

-
\

‘e conﬁfrﬁ

1 point of view. B
'I was careful about one ﬁhingJ\ That theA people I'va picked for

\
|
‘3 the?interview were mature enough to 1udge. That's to say they ware 1

S mature from{ftha point of view offage education andfthinking on“one;fi
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:j,hand and that thay could tell somtning‘about the subject. ; All of;;‘~

- },ﬁ,"‘them knew the Raouche area’ and the%

?fffjjba able judge.

;::,;.employee the artist‘

“’%‘*mv PPOJect.; I told hlm briefly abo : and clearly of what I am:fA“

1geon Rodks well enough tof.'

Tbose people I've‘consulated included ‘the?businessman, the

> the travel agent

thé air1ines manager, theg

-"jh;’plannlng to do. I said what wouldnthe casino ‘nclﬂe and how 1t

}=;would 1ook 11ke with some more detalls.bV?“';

As the reader will notice fnom the results of tbe 1nterviewsA?}  

'il.ﬁhat the Opinions differed.  Some ﬁhought that the ideawas excellent

'ibut oﬁhers didn't., Some were 1n batween the twd% From such interview

‘:ﬁfI tried to deriva my conclusion Whlch shOWS ﬁhat my progect if

~x"_brought tO Teallty, Would be vary valuable and successful.~"

'*uﬁ_ "hls 1s a very good idea. I wonder if anybody thought of it B
.’serlously of bringing it to. realitv. if:*;:* - | \
i*f" I thlnk if the rocks stay as tﬁey ~a}é;Withoﬁt‘spoiiing‘the .
J'View it would be better. I'm worried that if any attempts are
. made to make something out of these rocks 1t would just ruin their

knatural beauty.
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g?if this'idea;is brought to reality, ‘1t would certainb'be grem

| e

"fof 1ts uniqueness-,

-am readv to invest 1n such a project.i

’  'and design and I hope that we

. \ P

'if vou 1ike.,, -

I wonder whether such an 1dea’

can be brought to reéity.‘ But

”ii;if it ever be brought to reality, undoubtedly it will be great.a,»

% This will Just add one more thing to the beauty of our

173j¢Th13 Wlll be a second step after the constructlon of the Casino
'Zdu Liban._ I hope that Lebanon will hava sevaral of such uniqua ;

’ﬁ}!things.-~‘ 

, :fthat the following two.,thlngs
T_.ftion-éf h

. a) The archltactural design should be beautlful enough 56

1t WOuld add a further beauty to the rock 1tself. ;;‘;_A~”

casino w°u1d be of much greater game tham any other one in the -

':,:country after Casino du Liban, not because of 1ts size but because T5z

I tell you, right now after llstanlnp to what you sald uhat I
Get through with your idea

can work out somsthlng together‘j'f/

Cettys L

Architect.’" After tbinking of your idea4I agree witb 1t provided

are carefully tak&n into considera—}g

that
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b) There would be  n ,brldge tha':/would ruin the,view ,' i‘f

‘l*‘n underwater tunnel, 80 that the casino“WGid 1°0k 1ike.

an aagle's nest.'”

% Well! I think that Belrut is verv‘erowded.. I wish at 1east

;:ff7the rocks would stav as thev are so that people on the shore

>ﬁ”;gwou1d see somethlng of thls nature left untouched by hqman handsff {

Businessman- " Oh! this Wlll give the people of the citv 1nclding7,r
~businessmen a chance to reéax and be away from the city's noise RS

; “and trouble at least for a short while.f;;

Alrlines Salesman- "There Wlll be another _thin in our hand to ‘
;advertise with full confidence., The tourlsts woule surely enjoy

;going;to such a place "

N
oo

Caslno Partner~ u I hope 1£ such a thlng is brouvht to reanty
,I would be a partnerg Because the reputation of sudh a place :
':, would outshlne the reputation of the best night clubs and restau—:

'vrants in the clty b

Restaurant owner at Raouche- " People coming to the Haouche area
Land to our restaurants would prefer to. be further from the city e
' and nearber to the vwater,: especiallv in summer time. For fSurefp

;they'will prefer~to be an the rock rather that to uatoh it from
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:1115* Airport passengers manager'w‘" I think it woul

uiif?ithen shifting all our airline busses to pass 

e :and to invite our tourists to._L‘+4“ﬁ77'";f

" far.'This would Just be bad fnr our business, because Whe proiect

vvlould be » SO ?raat'.l S *1 R

Clvil Engineer-‘f I thlnk that such a construction has many

1,structura1 difflcultias, but 1t is worth the trouble."‘  - _

Man 1ﬂ such a projact 13; brought to reallty the profits in

y?f fthree or fcur vears would ccver all of its cost "

sa The rock is; too high and further more it is 1n the middle

jof the aater. Many people prefer places on the shore with 1ittle 4fw*

| felevation.kBut still, vou would have -enough of customers all the

"orth whi'.la

_through‘Raouche“on “

my:'iﬁheir way to the city because we would have one4more'aﬁhing to 3h°”

Municipality official-:" I would support and encourage l"szg'

:idea that would add to the tourism hnsiness 1n our country.g, ,

.

: \Xburfidea is just excallent. Qkff5 ;‘:
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f;:;% Banker- " I 11ked you idea 'very much. I hope you will be ablej:
X = to work out your 1dea for your own sake and for the floumsbing

e f‘_f of our country.

% Being fond of nature I hope that the rocks would stay as they are.
','?{“Ivm WOI‘I‘le that such an increase of population wmﬂ.d change our ) |
ffflittle country to a "oie cit:f, for almost evary area in Liban 1s being ,'

| ";fppulated.;i‘, ; ‘ T ' : : : i :

_ I hope you can build 'your | casa.no on the shore and 1eave the rocks E
;;;undistnnbed the'y 1ook muc‘n nice as they are. L '

The whole countr'v in its success and f‘ailure depends on your

N 1 .

t‘;’educated young men.'. Your idea is : very construcﬁive from many 7
5 ~,,:,points of view. . I wish manv others would thlnk 111e you to create

;new t‘nmgs for this country. -

{ = "I‘his is what we. want for this country enthusias.tirc,:‘ c:t;_e‘ati'{ze, |
young men 1ike you. Your idea is. just fine: I hOpe-(‘&da'll”be':_"f
;.ab]e to bring it to realz.ty. | | ; o -

| ‘I‘ourist Agency Manager- n Lebanese are busn.ness minded. This 1s
a very good 1dea -to extract more monev from the tourlsts. Believe :

) | me t‘nat many of the transit tourists staylng in Beirut for even



THESIS A
' ROBERT COLLEGE 'GRADUATE SCHOOL e pAGE 4B
: “'BEBEK, ISTANBUL - O o :

3y

vffew hours WOuld v1sit that casino, to dlne, to uatch the Show at
}night or to sit at the terrace and enioy tha sun during the day-
' time, thei sunset 1n the exening:orvthejseg breeze inrhot summer
B piﬁ:;such a - place you can have prises doubb tnose at other

1?}#C¢$*o£%7thé; sort in, thei clty n'j

~tﬁ Businessman- ' Thls WQuld be a quiet place and a very attractlva

"one., I wouldn’t mind dining there several tinﬁs a week.. This would
f?release the stress I've at the office during the day hours.-ﬂi |
:;thxnk that hundreds of oﬁher business men in Beirut wou&i agree with

4 me - J‘ " .

iﬁﬁ Tha area of the rock is smalls but if tha d631gn is ‘the right

b ;?one a;beaﬁﬁy can be made out of this rodk., Fumthermore I think

‘"”~;prof1tab1e L

"fithat the project from ﬁhe ecnnomlc point of viewwould be very ,}--

n.1f% fhe project is worth the adventure., This can be a very profitabbe
'ff;iprosect especially if it is run by the pPOPBP Staff"’T l i e

S I;wondér if‘anybody ever thought of ﬁhis project seriousb{.,I _
ngraL "”‘;,for sthinking of brinéing the 1dea to realitv-g .
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'»’* It would be a blg step to bring such an 1dea to reallty.
i'vshould be thought of very seriously so as to make the best'out o4

ﬂthis rock. The idea is exeellent.4~

S ' ' ' G e T
 * There is no doubt that sudh' an idea is just excellent} I would

*;invast}in such a project..

Munlcipality, Eng g section-" I think you're the first one to

j consider the idea,rseriously for others have mantioned such ag;thingi

but as faa as I knOW no one has ever paid a serlous thought toftha‘”d

_:project. ‘I advise you to fgo and registar your 1dea if you can

” before someone else does that for the idea is ,a vary good

| x'f"._fthat the bsauty of “the structure would fﬁg that of"-the

‘ casino this would
k"glgreatly add to the beauty of the rock.;:}.’;,_‘ i

E~,M}#7iffffhe proper deslgn is doen for such a
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,f;flfels”the rock big enough for; a

if such a 'thiﬁg can be brought to reality.

- * I think that the 1dea is verv good but for the project to be

- complete T Would suggest" ’that you make use Of the t“’° 1’°°ks

casino ? If 1t is so: then *iéi'
there is no doubt ﬁhat such a project would be one of most |

inventlve ones in thls country.3’“

. * If the idea was realizable then Whv'hasn't such a structure been

built before., I think that the 1dea is sophlsticated and I Wonder

a~

 4* If the government gives you permission for that proiect there x

Would be a big number of businessmen who ‘would like to invest

in such a project _I think that the project is. convincing and

- I'm sure that the government wculd pay the necessary atteﬁﬁien to '

The idea is very good. If vou can bring it to reality ym
will gain tWO benefits from the design-" o B

' ﬁhe cost of vour design., B o '

/  b..a big reputation_ as an inventtve engineer which will

be very valuable to you in the future.“-‘

together.; Furthermore wmﬁd be a good idea to build a swémming
o SR B ST o B

;.‘
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| slace at the battéméfafl{fﬁjefi?i;oc’f:isé:f;'fiié"fﬁf_ithéiveéﬁe!i'n[i side, with row-

Ya

fjboats, flat boats, water baats, etc. The project them would be

V;more complete more profitable and one would find more satisfaction’*

i,in gcing there.xig e
I think that the rock isn't strong enough to carry such a structum

:}But ir this proiect 1s realisable from the’ structural pant of view
: then from all the other points 1t would be perfect.f ,ff T e

ﬁ_ I can dream of such 8 place. It would add to the beauty of

the area and to the beauty of our city.

Conclusion

These nterviews show quite clearly that, provided the :T»‘e
technical diffighltles can, be overcome the project uould be L
warmly-welcomed in both business and official circles. The .
facb that at this early stage several business mn have eXpressed
:their willingness to invest in sudh a project demonstrdes its ‘

~practicability. <e*‘

» ilt‘ié also. generally agreed that " the progectrwould be a B

i‘ﬁeluable ,asset to the amenities of Beirut and hence Lebanon,

.. PR
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. Gepterim

. DESCRIPTION OF THE ROCK =

L Uhoeatfon’ L L

“Not far from the Amerlcan University of Beirut, visitors

: will ses the picturesqua "Pigson Rock Grotto",'rising out of the:‘;
;:ﬁeep blue waters.i Ref ,tf.iThese rocks are located in a sort ofi;,
t:bay near to the éhore.. They 1ook llke small islands., They are
’about 40 feet away from each other at the nearest point. Fig.v »
; fThe big rock is ﬁhe one of our interest. It isabout 110 feet abota i
. iwater 1evei and 'about 120 f&et at 133 nearast point from the shore.t»
' iIt's about 300 feet awav from Chourane Str. which 15 the maln street S
g ?';1n the vicinitv-, L DTN
The rock rises almost vartically from the water level.tTher
§~i;céﬂtours re so close tnat 1t 1s: ‘too difficult to climb up to .
" the top of ‘the - rqck,Withouﬁq the. ald of the necessary cximbingf[t

;fequinnent.,

‘ At &he bottom quarter of the rock one can see a natural tunnel E
"which adds to the beauty of the rock that goes down below the

yiwaar level. It is easy to pass by small boat under this tunnel

3 ﬁfrom one side of the rock tofﬁthe.;t_ or
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1g.m-l The Rocks as seen from the Eastern Slde.

Fig.J-2 The Rocks as seen from the Western Side.



_[FgmaTepegvaehic Map of the Area  (Seale Viood) |
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[

oo folloWibg ~article is taken from Ref‘*i P 523 under Lthe

headlng of Limestones. It is 1nc1uded here to . help in making

e comparison between our rock and 1imestones.

,7;Strﬁctural'féAtsres' RS T
| Lime stones are alwavs stratified but the beds va'y in thiclmess
- in different quarries or even in the same quarry. Those depoeitsaf%;
'e'Whlch show’ massive bedding will naturally be of greater value forbtaf

;extracting dlmensian stone. In most districts where llmestones}are;g;cn

. quarried for structural WOPk the beds 1ie flat or nearly so, but at;fﬁ5’
,tlmes OW1ng to~ folding oﬁ the. rocks the beds may be tilted d:

,Fvarylng angles.; Jointing is ,rearely absent, and since limestones are

v more soluble in. suréace waters than sandstones the rock along Cthese

‘JOintS,is sometimes more-~orr1ess weathered by solutlon

Vertical and horizontal varlations may occur. Thus thick beds,~ fi

”jmay alternate thh tbin ones,i or shalv seams W1th 1ime stones

:certainb beds may be of even character, While other' ainterbeddedz

ng1th tbem mav be of cherty nature. As a result a good _eries

sbeds occurs at one 1eve1, while::at a higher or lower levelithei

. beds may be worthless. Agaln, wt:' limestones 1f: fallowed” up

'Wfalong the strike sometimes became shalv, or change ‘in” compositton
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o Bearing these facts in mind, it will be reallzed that 1n |
:}'searchlng for a quarrv site,_ the engineer should not base his ‘o

ffcondusions on one. or two outcrops.

;4Prppertles of Limestones‘;sfs““

- Texture ,- Limestones show ‘a variable texture, but the vmaJOritv .
are fine-grained. Those which ar "céarse grai‘ed are eltherli
' ' : \

g:stronuly fossillferous or else ‘coarsely crystavline. The finer-

‘agrained ones split more evenWy and have better W atherlng qualit%e
_— At \

';"Thetexture _does not necessarily bear any d&?ect Q?lation to the -
'*lfabsorption. SRR SRR '

‘”[Hardness-— Dense 11mestones are usually quite hard, vhile the more:-

porous ones are 1ike1y to, be soft;;»

. VLT

‘ \".=J

| Color-— A pure limestone whether calciiia or_ dolom%fic is white, (:}
‘ Yit a grayish

but.clayey or carbonaceous 1mpurities tend to ?1
i

:%eryand the former may also make it

black. Many of the later fade sllghtly on eXposure

character,- as well a'”

'“f of dense and massive 08 ‘
f:mineral 1mpurities, are of good durability; dlthough not aslong-'

11ved as dense sandstones and granites.:

= Tfigl Limestones Weather primarily by fsolution, that isxto say, rain

surface water may slowlv attack the rock but the solutim of ‘the
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9.fsurface is llkely to go on very unevenly;; Xf certain porbions are

‘v3si11cified, such as fossils replaced byfdilica,,,or if quartz veins

fare present 1n the ~rock,vth856; ;éigf _;a-solvent action of the;surgase

‘?uaters more than the surroundlng calcareous parts of the rock and‘ | fﬁ

giving the stone a rough appearance

left standing out in, relxef

¥

Dolomitas do not weather’fo vraadily by sdlution. Some coarse-fgg

"}grained ones d151ntegrate breakini ‘<a° grain at a time.:;'

Certain mineral impurities interfe_, With the value of the stone.

Pyrite 1s an undesirable one, not only{?because 1tV:eaﬁhers

i fto rustv 1imonite but for the reason that 1n this change sulphur‘;

{ acid is set free which attacks the ’rgck,‘.f

- ADOther common impu;ity in Some lime rocks, the nodulesvusuallvﬁ

;1 being strung out in bands along the stratification planes. It not
nonly causes the rock to weather unevenly, but 1nterf°”§§@ﬂith SR

the dressing of it, 1n drilling through it, and lastly Imparts to

the stone a tendency to split along the lines of tbe chest concre—éﬁfﬂ

’:;tions when expossd to frost action. o‘""
Pire~ resistanca-- The resistance ‘of 11mestone to flre, at tempera-gd}

tures below that required to uonvert the stones into- quicklima%, o
g sas usually fair, although 1ime rock, 11ke other stones, is apt to . i

spall badly,andar the comblnedsaptack of_nflre and ‘watar.; [

‘Crushlng strenpth-- Most hard limestonss show a good cruShing strength
ranging from 9000 to 12 000 pounds per square 1nch or sometimasfh

very mudn}ﬂgher. ' i 7'14.VL d"3‘v4  3.{ ‘;7L?o sa'.dij}ﬁ
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j"i?almost flat at all elevationsﬁ
Jcinting is present at aifferent 1ocations in the rock and the

‘i erock along these JOints 13 more or 1ess waathered wiﬁh ﬁime.g Generally
iqpeaking we can sav that the rock doen't have a cbange in composi-mf
itl°nsﬁand;it is more or 1ess composed of tbe same material of :
| limGSfene. Thisk‘rock that has been standing for apes agalnst wea-:

ithering factors proved to be af the samef ohemical composition. M  }
:5Sa1ter parts at the Joints or faults were weathered 1eav1ng behind S
:them cracks 11ke“canit1cs extendlnngrom top of the rock to the

f¢bottom of 1t and inclined at dlfferent angles.a/;e

The natural tunnel mlgnt bev an indicatlon 'ofthe forner“l
4ex1stence of salter mater1al that was weathered 1eaving this
vcavity. s : L .
. The physical properties of 11me stones coincide With the‘
,pnﬁperties of our. rock., The rock 1s hard and dense.; It has almost 1'
.whlte color but because of clayey or Carbonaceous iméurltles the o

color is gravish. e,

~ The top part of thev rock 1s Weathered primarily by solutlon,
‘ﬁhat is to say, rain water. As a result that part 1s unsman and _;

, shovm a rough appearance. o

The resistance of 1imestone to fire is usually fair and this is

" a falvly desirable property. ey M\VERS&TES‘KBWPHANES‘
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:: The . miniman crushing strength is 9000 psi but in design a ,s;

much lower value is going to be taken as safety factor.y,/;}'i‘f”’
- Blasting

All what we've here concerning blastlng is made of hard rock.,f;;}?
JThe blasting is golng to be qulte costlys but there isn't much choicefs‘
because the area is 1im1ted and because the project 1s worﬁh the |
cost. | | L |

A. Blasting the Rock

ATJThis‘ is- golnp to include theee parts. ii N s S
' 1) Top levelings The top of the rock is going to be cut off

“max1mum depth of 12 feet from the peak of the rock

;ﬁfor ‘the followinp reasons. ﬂﬂ'

f»v - a) Tollevel.thekrock,i and make it suitable for the construc%;

' b) To get a‘.bigger ,area by cutting the top contours off.;g,
'c) To get rld of the oroded and unreliable material for‘;ul.

'"the:construction,'er;;ff;lj,‘“”“'f

2)iBasement' Below the 1eveled surface, tne area framd by theifﬂ;_
;'ehexagon 1nside the 31x columns, is going to be blasbed

-to a depﬁh of twelve feet., The reason for this is to gaintf;sﬂ

n “fSPace and to- use all thls place as a kltchen and stova |

e for the casino.»ifie“

Other minor side excavations includ é;?ﬁéiifﬁﬁﬁhéif?
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5) Side Blasting.; Thls is malnly meant to include some parts
f.jon the lower half of tbe rock to provide the necessary

pace for thevstairway structure..*

'

B. On " the shore-
' This includes rock blastinp in place oflfhe minor stfucture for

lowering the . rock 1eve1 and for 1evellng the area for the structura<

o The approximate amounts of rock to be blasted will be estimated |

~in 1ater chapters. |
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(Chaptéf -IVv ‘ 

" DESIGN OF THE - CASINO |

" The design of the‘césinp'is more or iess'the principa1
pért’of this thesis. All the other panﬁﬁfmay.be considered

‘,és,mindr‘parts of the projeét compared'to that of the casino.

The shore bullding, the brldge, and the 4tfirway structures

are nothing but suppliments to the main structuhe,

' The casino in its architectural and structural designs, and
pGCuiiarity-of its location fdrms;the'maior part of the. problem.
The problems of the structural d381gn thh its sﬁbty and economy o

.form the main work here.

The problems that were faced 1n the design'of‘the casino,
ttheir solutions, and “some comments on these solutions are

1 111ustratediin this chapter.
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- v-’ Architectural .Dezslgn‘

The first problem is that of the architectural des_:,_gn'“ -

by .' Here it might not be possible to chose the | arc‘niteotural shape |

‘ “:‘f"‘ftbat is des::.red. o The ‘bop area of the rock is 11m1ted and

:;ithe shape of 1t is limited too-

An elliptloal form of‘ the casion floors seems to be the L

i ;'..‘;most sultable if most of t:he available top area of the rock

amount of Space of the v casino needed for auxiliary functions

’jtﬁas administration, storage, and staff rooms.

| aff’is golng to bewseed

“ The shore building is designed to help in reducing the

'I‘he first floor and the top floor have similar designs

vnth regard to space.} The space in each of these floors

« ,\“ .

; iisj cut 'by six columns only.

'The basement whﬁgh 3.s the hexagonav,

six colmms is designed to be used for kitchens and storage. S

| ;ff,:.jvToi'ej}ts and washrooms may be included in the basement. Ry )

O The fix‘»i's't" ‘floor 'lwfin | ooeeisb of a ”ﬁight;oiub : anda ﬁj-:fa»f JFig. 2.

" The top floor will consist of & réstaurant. Fig.T-3 - . |

e roof will incyffe a snack bar and a terrace. Flg.I@-4
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T‘ae two floors and the snack bar were sugrgested in Ghapter I

B to be surrounded with glass from floor to ce 111ng 80 as not to |

;f; cut the v1ew from any side. :

R One should have in mind though that ’che design of the interior .

"’fwas shown :m Pigmz.%is not a final de’w’ismn but a proposal. As our )

,»,?Apurpose here is only %o show how the - 3.nterlor may be arranged

n

| '/'and ,to | show ’chat the structural desngn is based on. some a'chitactural .

"considerations.
Any additions of part:.tn.ons, floor finlsh, floor tlles,r and
~false ceiling arse consider::@‘,&n the structural design with respect
""to their additlonal 1oads’ on the structure This 13 accounted

: f.on 1_;_0 add;to the ‘flex:Lb_ility of the - deslgn of the mterior.

s

Ex1

W

) ’ :
X
b
0N
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structural Design S

“;;i{ Illustrations

v"H &.”As this structure is important from sevaral p°lnts°f view,
o -relatively high safety factors are going to bo teken in the

ﬂ6631gn. _'?j_,'

,Due 0 the fact ‘that fu11 fixity might ng be tho case in ﬁxed-'

o

'fixed reinforced concrete beams, safety maasurea are gong to

-; ” ;; be taken 1nto consideration.

1~ For fixe_:d-ffixed boams :with‘ uniformly distributed loads

’q';” positive.momenb'is taken équal;to w /16,instead of w1 /24.
2o For fixed-fixed beams wiﬁh concentrated 1oads, the calculated

5 ' pos1tive moment will be multiplied bv a factor of 1 5 for steel

- area calculatlon. 3

‘Shears and momants in beams are t..ken vm:h tot;al leng’ch of

'che beam, i.e. from center to center of suppcrbs. '

fSteel used for the casino is high structuﬁl steel of 30, 000 psi

tens1le strength.vff 

i% 28 dav compressiva strength of concrete used fm'the cagino should

" hava akminlmum.f' 3000 psi.

.:.& »Additiona1 length of steel is indicated when necessav fa'embedment.
3 ’fThere is no aﬁditional 1ength when tha steel is carried over from f

”fi‘one member to the other.-, ff”'
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\ 'f?§?JStee1 of tha same dianscer and characteristlcs is preferred e
‘”“i;in most casas if it satlsfies economic and structural conditions.;
'.;;’giThe reason for thisliilﬁo simplify the w°rk and avoid mistakes
’573§;of mixing of bars of diffsrent diameters during construction-,iééii

?3ﬁ{ All bars used are deforned bars exaent those used fov stirrups, }ﬂ;

3ftle bars, or Spiral reinforcement.~ i3;;; ‘3;m;fyf;=;: o

%Vfﬁ  A11 bending of bars including hent~up bars, stirrups, tie bars,:f"
"and hooks should be. made according o ACI cde.,

h;;;E%BrSVBP stirrup spacing 1s greater than 3 inches for No.B bars |

"1t is 0. K. Otherwise No.s bars or higher are used.: 

bl

Steel chairs ara used whenever nacessary to keep steel in

;.position. o

' Steel bars are welded together wnenever the desxgn length

. *,

L jexceads the available sﬁandard 1engﬁh.
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DESIGN OF. THE 'SNACK BAR

. For stability of structure and simpli,ﬁiacation of the design,

t’ne roof of the snack bar is going to be. ,démgned in such a mannar S

so as to ‘have the tvm columns carrylng the roof under pure

qcomprassz.on ‘and to have - the supporting beam free from taz*S:Lon. ’I’his o

is b@gause the area of the snack bar is not of ma jor 1mportance, a.nd;

the smaller the area is the blgger w:.ll be the: area of the terrace.»-_',f'”

so, the following procedure is followed, Flg. ‘

-Section A-A:
' S , 2
wl = w(50).
o

= 20.4:%t.
| Section B-Bs -
Loads: L.L. =W =25 lbs. /sq £t.

D.L. =D.L. of slab + D. L. of Toveams
D.L. slab = 0.33 X 150 = 50 lbs./’sq i, )

D.L. of ‘I‘-beam varies with distance from the supri#,t‘q

Calculate for P, Fig.E.S‘.

’ ( P 1s the sign 1oad per T-beam, i e. per three feet of slab)

 P(15) + 3 X 50 X 1§ » Bxe2s (15) + 0.5(0.1’7+1.6’?)(15) "x/,lsjd

= 3% 50 (17 +5 X257 + 0.5(0,17+1.67(17) X 150

=196 1bs /lin.ft. P
P =196 X 5 = 588 1bs / T-boam. IRTE ‘
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This :load ‘can be increased as we go awa'y f:‘om the ! mid spmn
fof"the center beam. The reason is because the T—beams under the S

‘ sign are shorter as shown in Fig.TSl -5,

Design of T—-beamsz ‘

One X-Y beam and one Y—Z beam are designed and the rest are

the same Fig.]sz- o

Beam XY

(=) W =588(15) + B X 50(25) + 3 % 25(15 +0.5(1.84) (15)(150)
L 3z | - =%

= 39.4 kip rt.
(«)As =M = 39.4X 12 =0.9 gq.im.
- J&F  7/8 X 20%30 - | -
use: 2 No.5 ............. full length = 15t
1 M0.5 ...eeucenn... half length 7&° g1

‘Spacing:  Checks - 0.K.

Shears V =588 + 3 X50 X15 + 3 X 25 (15) + 0.5(1.84) (15) (Z6b)

1l

4307 1bs.

v = v = 430785 = 4] psi £ 98 psl 0.K.
| BJd  6X778X20 o

Bond: u = V= _ 4307  =34.8 psi . 210 psi  O.K.
; B33 BLOK7/8K20 | »
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L SRR P=58 glbf/tbwm per bafe. , SR
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Boam Y-7

(=) m

= %9.33 kip-ft.

(-)as = M__ = 39.33 X3 =0.9 sq.in.
a JIT 778 XBO X 20~ |

us6s 2 HOe5 eeeveve-... £ull length

1 No. sw.......... half length :

\Spacings Checks 0.K. .

171
9!

3X (go) 7Y + 3% 35‘ (17 + 0.5 (1.”84)(1,,%@05..

Shears V = 3X50 (17) +3 X 25(17) + 0.5(1,84)(17)(150) =

‘= 4850 1bs.

ve=_V =4850 = 46.5 psi £90 psi -

v SIS

"Bond: u =Y 4850 = 47.0 psiz.zlo pSJ. ‘

- 030 "“mv 0

Lateral Reinforcemont Fig.Tl.-s.

Usev»éo ksi stéBl for lateral reinfOrCement;

LeLe .e... W= 25 lbs/sq.Tt.

Dils eees. W=0.3X 150 = 50 lbs. /fta

I

Total . ®EZ5 1bs/ft — > 100 lbs./ft .

©0.K. ¢




‘;ROBER_.,COLLEGE GRADUATE SCHOOL] S T L pAGE A
: BEBEK ISTANBUL T ’

floo (5)/16= 56 ft—lbs.‘

w ;Qw1/12= 100 (5)/12&—75 ft-lbs.;-*'

‘->?j*(+) As = 56 x 12 -o 015 Sq.ln/ 11n.ft.,:;;f{; e

\,7} -)As 75 X 12 - =o. 017 sq in/ lin ft; Fana
No,2 at lft.i top..'a Tyt
NO. 2 at lft- j,: bottomo

[N

v

4:: Design of Supporting (-Méjot‘*) 'Be’ain‘s ' ‘Fig 131’5 s-b.

. Loads-! W, = ms.x. shear at T—beams ! -
, S - 4 50,7 + 4.850 = 9. 157 kips/lln.ft.
S wzjfézn.L. of beam o

2X 3 x 150 = o. 9:k1ps/1inft.,

e o= w "‘1 = 10 05'7 kips/lin £t.

;-“'céntei"' boams

1
)
Lii

(+) M - 10.06 (50)

16

“

1560 kip-ft.

i
=N
T
"

10.06 (50)

| N‘l‘(‘-r-)iv-m = ‘
SRR R

2080 kip-ft.

[}q@:wmxm:zummg
T 0%30 o

i (;)fA3'=”Taosolx,127 = 32 sq. in.
- ’m R

 (As use eeeeiss 9 No,lo Straight bott.
A REETY No.10 bent. P
2 To.10 Straight bott-nj¢ S
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J W =to: 06 ktPS/lm Ft

”,fF«J&urruHHHH»HH

. '!-640@3";‘# & — o 20@ 6" y # 6«—9-16@ qnl«__ . ‘1
) | e Stee.l o R

all :tr|o bars,

\

o[
QM

N
W
?

- a Steet
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cantilever: BBams: : L

 (=)As use ........ 9 No. 10 top.
© 9TWo. 10 bent.

. Shears V =ml = 10.06 X 50 = 251 kips.

= V¥ = 251000 = 400 psi > 90 psi.
%@ WX7ERE

x 25 X 310 .—. 19.4 £t.

Stlrrups “/No.'G_.bafx}s: e

s = [&Eva.—- o 8% zoooo '=3.6 tn. .... 3 in.
“*,Vi b 10 X B e

. pondi @ =V = 251000 =113 psi < 210 psi O.K. .
s 8t Twmmxomme L T

(-) m aiy Wl ;10'.'0'5 (-205?% -—-”’2012.0 kip-ft.
| (-) As = 2012 x 12 = so a sg.in.
' v/axzoxzo’

i e eer Ve 10
e T e 9 To. 10,}_""
'7 Nowﬁl{);

. sarry over from 3cehtar «,beam/ ‘25 ‘bars.
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: Cam\\\eugr

VJ ‘D 06 k\PS/lIV\ Ct
uuluuuuuuu -
v
[« 2.0 >
f T ! ‘e
L=jo" -L;'S L=24
.- ‘<_-—6’@‘}|"5 ﬂf 6.*4& \0@8';1¢6f> 5@!2’;#614‘ .
C. Steel
S all 4 boavrs
—_— a y o
KN 25"
' ° ‘ 060 o & o .%‘Tg—_"" :
e 2 o o e gl :
. }"Abtee.l | _
7 . F\g N—B Beow\ oc anck Bow
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o ;fs?aéiﬁg,; | -'Ché‘cks, - OK O

- Shears ‘uV.";"ﬁfi = 10, 06 x 20 = 201,2 kips.

v=_V f.—. 201200 =_= 320 psi. > 90 ps:n.
' 355 24}{7/8}{50 Lo

‘,‘,uée Stirrups, FngYI-B; ' 7
oz = 20 X 250 =14.4 £t.

320
Stirrups No. 6 bars

s = A, = _0.88 X 30,000 = 4.8 in ..

" Bond: (similarlto'center'beam’ Checks  0.K.

Design'of ‘Snack Bar}ColumnS:,:
Loads (concentric) ) T
| P=l‘ V ¥ Vi = 251 + 201 =452 ﬁips. .
ag =t (127 = 452 m.
 ‘f'6:f= 5000 psi.. .
 fs "#‘.50,000~psi,

vertical Reiﬁﬁorcenent-'
P A«(0225f'c+ngs)

452 Co. 225 X sooo + 30,000 Pg)

n o

452000
Pg =1.12 per cent R
As =452 X 0.0112 = 5.1 sq.in.

Usel-aGgNo,g bars

" Spiral Reinforcements

.« 4 in.
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Sevr ol

"

vF‘:g. ﬁ[_ 9 Columns n ai. 2 of ’S'n ack Bd,‘i
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B« 148 .
L]

]

P = 0.45 452 ;1); 3000
o 546 56656 |

Volume of Spiral in one foot.

12 8, Pt

Length of Column |

12(546) (O 0155) 56 cub. in.

n

U

o Sﬁacing:v - [«
TPACTEE &
'Max.v spacing 1  = 3 in. governs. )

o (21) X 12 = 265" 'per foot.

Cross section = 56  =0.21 sg.in.

Use Wo. 4 bars. . -
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Bill of Materials of Snack Bar

v Sbeel énd Concre te

:';Mémbef '-Kd;‘of; .Bars ' Shape Length Wt/tt. ATotéleti' ‘Tctal-émk:
g - Parts T £t. 1bs.  1bs. crete ££°

| Froorxy 1 X50 2 No.s straight 15 1.o4zv*f*94§' | 3150

T 1 X 50 1 No.5 "fjr,('a | 1.643 :;@25@57

- 1 '521%. " 90 0.167 4% o

T Floor Y2 1 x 30 2 No.5 W17 1,048 1060 8570

1% B0ivwe.s " 8 l.o45 =

- “°;;«1;~‘y BoNouz " %0 0.167 480

~,';ﬂcenter ;fffi',ff ~11N§gio, " 50 4.305 2380 300

©» 8 Wo.do Bemt - B4 - 4.503 2110 .

fISNb'loStraight °X1s 4.505 2840
‘366No 6 Stirrup 2X10 C1.502 1980
”'-.9 No.lostraight 20 4,303 1860 <, 140

.9 No.10 f"[f;j; 15  4.303 1160 - !
7Wos10 M Y o 4.305 602 -
'ﬁi,_samo.s stirrﬁﬁ{f“ao'V 1.502 1080

| colums - ‘ 7;f5"N5% Straight 15  3.400 6200 ' . 76

. 2BNo.4 sSpivél: 14 -0.668i"f45915;ff},,

| Tota¥ 17654 '\ 726
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Desgign of Floors

The three floors of the major'structure (the ca81no) seem
from the structural point of vﬁew to be the most important part of

- the pro.]e cte.

Several proposals are- going to be studied before the find

-d30151on is made.

‘I‘he best two proposals are gding to be worked out. For
'each one, the b111 of materlals, cost and Workmanshlp are going
to be estlmated. On the ba51s of “the se consideratlons the final

des:.gn is go:mg to be declded.
'Onetshoﬁld,haﬁe in mind though, that the designs to be tried
are. not going kto be carried to the end with full specific detail‘s.

As o purpose here is to go on with désign to such a poinﬁ where

we shall be able to judge which of the two designs is better.

 The final design isgoing to be worked out in full details.

Proposal WNo. 1
The ’lst‘propo'sayl is a fl‘ét, sblab, wheré“ma Eeams ‘are used.‘

I -

‘ tha flat—slab floor is more economlcal than t‘ne beam-and glrder
floor;" " (Ref. P 209) |

o The floors in question have 1ong spans wit‘n comparatively
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37??4As different sub-floors have triangular shapes the preparation

‘;1ght 1oadé,‘sq the_design of'a f1atrs1ébfis oﬁt of_queéﬁibh;.f'”i”

s

';Proposal ‘No.2 FR |
| This con31sts of a steel-girder system with ribbed floors. )
,Fig. 0. "Ribbed floors are economical where the 1ive loads

. are f&iﬁly small and the spans comparatlvaly 1ong." (Ref. | p 259&

,Tﬁis‘applies‘to the case of'thé césino floors“and‘it will  V
be tried. : | - | ' o

' Prqposal No.z

Here we have the same thing as. prOposal No 2 but with
‘Lfrelnforced concrats beams 1nstead of steal-girders. As WehaVG
' a small number of. beams and as the spans are 1ong this design

_'doesn't seem to be economical and 1t Wlll not be ‘tried.

~:Proposa1 ﬁo 4

This is reinforced concrete beam svstem with ribbed floors Fﬁg;xiﬁ

»Ih this design there is an 1mportant point to be considered.-4 ;
"‘f,of form work and the steel—pan fillers for the ribbs is goine to be

‘ ;ldlfficult and costly.» This design doasn't seam to be preferable

‘¥ffto others and W111 be neglectad.;.

j*_?mcsai'-wa;-éff” Rty

This consists of a criss-cross baam system. Fig, _|1 .: ,_,

 Hbre thera are magor beams and mlnor beams. The minor baams are
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(scale '/2.-00)‘.

No:

P;‘opésc‘\

FgE-to |

-~



THESlS

ROBERT COLLEGE " GRADUATE scaoop;}:;,‘j' RS
i BEBEK ISTANBUL b

\/200)

’(ScoI\Q
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supported bv ma jor beams and the ma jor beams are supported 'bv columns

; A'All crossings of beams are at right angles.
.The' flo"ors consist of _ribb's‘of 'msdiumlength‘s.

T'his design seems to be reasonable and economical. ~The form

'work including the steel pan flllers is straight forward.

o _jThe.”design of this floor{]_is going ‘4o be‘ wquedfou_t.

: Pr‘opossl »No .6

) Ib is slmllar to proposal No 5 exaept that the number of
8 mlnor beams 1s doubled ‘. F‘ig H_xs

The floors consist of mo—way slabs. Generally Spsaklng

‘. li’:ri‘bbed floors are ‘more economloal than two—way slabs. Furthermore

| ':f;the No. | of xainor beams belng double that of prOposal No.s. It’
: :\zireasonable to neglect thls t:rial. ‘ :
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Proposal No.2 .

'Illusﬁrations

e For girder beams, the sams kind of W?section will be used in
most cases to secure perfect alignment ‘and equal depths in

continuags baams.

Where the beams? negatlva or positive momant requires a biggar  f
steel ‘eross sectlon, covar plates will be used.:f
% Connection of steel members may beieithér done bY~riveting or:
. welding, whichever more practical and cheaper will be chosen.
| % WP beams will be punched along theAwebfto‘allow,thé bgrs of
Q TvT_beam~reinforcemant to pass through from,ongggggg1,tokaﬁothgf;,gj,“

% The same steel will e carried £rom oneﬁgtbeam to andher along‘afV 

‘the same. axis as long as economy still prevails.bx
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‘r"‘é'vm'-‘d'.df‘j"?m"s : ‘o\‘-b—‘ﬂ .EféP‘és:a\" eNov %

' " : / —3tz @12" tep 4 bo

’*ffx s, u 4 u 1 H T 1T 1 e

T

" a Lood - Ig \_gteral Re.mForceme,V\\:
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'-Floors.~’

A1l floor ribbs will hava & cross sectional dlmensi@ as
" shown in Fig.I¥ b, o
Loads: W (D.L.)3v= 81A1bs;/’sq.ft. | eeeeae Réf.‘1
 w (L.L.) =100 1bs./sq.ft. o N
Partitions = 10 1bs./sq.Lt. |
Plastered Geiling = 10 1bs. /sq.ft.
Floor‘finish'=' 15 1bs§/sq.ft;_

Total Load = 216 1lbs./sqift.

Design of Floor Ribbs

% Dosign of Floor 1  Fig.TL-15.
~ To. of T-beams = .SO'X.12i = 24 beams.
L = 25ft. R | |
Ldad = . 216 1bs./sq.ft. , = o _,”  o
= 216 X 25 =450 1bs/lin.Tt. |

wl*

Moments: (#)M = = 1 (o. 45)(25) =17.6 kip-ft.
' - Is . 18 T

(M = wI* = 1(0.35)(25)° = 25.6 kip-ft.

I T ' Ros

Steel:  i(&¥As = ()M = 25.6 X 12 = 1.14 sq.in.

Jars I35 X 7/8 X 20

(WM = 17.6 X 12 = 0.78 sq.in.
Wfs 155X 7/8%X% ..

RS
S
C P
g7
1
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.25 TQ-B'L“EL

’

Fig. 15 F;\ao(,‘ 7 oF‘ Proéosu\ No. 2.

w 450 lbs. /Ft

tllllllrljlltlillllﬂ ;

‘

25

O. “oad

——p
g%PSiT;

L 75 psi

3

3" e - ‘_

4\\ ¥3 stirrup o !

‘: C.; Sbt‘ﬁ‘c.\- Rein’\-orcement_

R , : . Ine
F'\g ™ _l6 - T BQ.Q\MS of : FlQOYg\ wen
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(#)As" «iiiieiii. 1 Wo.6 str. bott.
(=)As <...i..... 1 Wo.6 bent.

2 No.6 str. top.
Shear:; 'V = wl = 450 X 25 = 5625 1bs.
S .> . ? . ) T ' N »,

v = V¥ . =_5625 =83 psi = 75 psi.
e de K 7@15.5 : R . '
’lUse stirrups Figﬂi_\e.l

LLix e 8X.12.5,= .1-2,-ft- |

EfffStirrups No.s bars.'”'

s = awv =0.22 % 20, 000 =110 in.
o Ww.. TExs s T T

",;véef ;..;~;.;-,.;QQ.;, _1Nét 12 iﬁ;'frqm supports.

5 fBénd;}7;;ﬁlj3 _..V  ‘#91 5625 = vSQ_péi‘%1f175‘psil_fFfQ;;ﬁ
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Design of Floor 2  Fig.TL_i7.-
No. of T—hearxs-ﬂ“ B

‘o = 35 ft. 35 X 12 = 17 beams.

B

]

n

85~ 50 ft. = 15X 12 =6 beams.

Design of the 17 fixed-fixed beams is similar o that in Floor 1.
"Design of Cantllever Beams- Fig. : _\1 .

.'Des:o.gn of T—beams 1, 2,& 5 = ,Fg.g;g _\7..

L (beam 1) =25 ft.
W =450 1bs/11n £t (s:.milar to Fg_) | |
. Moments: (- = a = 0.45 (23F = 118 kip-ft.

 Steel: ('-")As»’: (D8 = 118X 12 = 5.4 sq,in.

(-—)AS se e oses '~-;."'P 3 # 9

wl = 25 X 450 10.900 1bs. :

| Shear: V

vy = 'V = 10800 = 157 psi > 75 psi.
. B3d BTX 7B XI5 |

Use stirrups, Fig.IT —(%.

. x = 23X83 = 12.2 ft.
e —i57 ,

Stirrups No.3 bars

'S = Ay = 0.22 X 20,000 = 10.9 in........ 10 in.
: N_v_‘E | 837(_5 TR S

Usa : . - ‘oo -'l-.- . e - e b’:.k“.”.‘.:.‘ 28N0-3 " at | 10 in' ‘ h* ‘ ’Q
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f—<—¥~—-l7"\"-8gams-—>f>'+,‘ ‘

35’

o'

. F.’g.yﬂ_ l']l_-F\o.mr 2 of Préppso\' Nq;'z.

. ~450 los. /pt aso ths. /pt

HHHLH;L; ."J.xuuu

_b»&aw\ A ‘-\\ﬂov F;(B\ E ST o ‘: b{o.m a b-\oor Yz.(b\ :l- ’

o
S
«w\.

a

1\ 7§§si
1g.est T
B

R B f - 75 psi

1 ‘.‘-’57[érs'\T //

el 6#3 @18 1<

Fia. IT_1g. T-Beams of Floor 2 (&) < ki 7
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"0Jd  20.5 X 7/8 X 15

‘Desizn of T-beams 4,5, & 6
L = (beam 4 ) =17 ft.

Cw =450 ,1.bs/’11n-f#-. “(similar to Fq ).

Moments(-)M = %__1“ =0.45 (17)* = 64 kipBet.

n
0
o’
=

= 64 X 12 ‘= 2,96 sq.in.

Jdfs 7/8 X 16 X 20

fu8teel; (-)as =
(-—)‘As: “..'...b...f.,.. 2. Nol8
| . 2 No.8

i

Shears V wl =17 X 450 = 7660 lbs.

v = V= _ 7660 . =116 psi> 75 psil.

bjld TX 7/8X 15

Use stirrups , : Fi‘g‘v;fm;-ie .
x = 116 X 17 = 4.8 ft.
Stirrups NO.B bars‘vzb

s = AvPv = 0.22 X 20,000 = 21.5 in.
T 5s T oy |

TS0 ceeecceces 4 ﬂo;Slat 22 in.

odd 126 X 7/8 X 15

Bond: w= _¥__ = 10800 . =3%8.5psl 175 psi.

Bond: w = V= 7660 = 46 psl £ 175 psi

OQK..' -

-

oK.
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Fig' .9,

% Design of Floor 3

No. of T-beams

w

= 450 1bs/sq.ft.

—
—~

(60-1) 12 -
5

L]

28 bsams. =

(similar to ¥y ).

1 - 14

Design of T-beams

L (beam 13

—
—

. Moments (-)M
,Steelz (=)As.

(-)As

Shears

‘Use stirrups,

158 X

—
E—

X

103

Stirrups.
3
‘ “v'b
Use

Bénd: u

"'33'

= Avfv

15 ft.

Y
=

-
—

0.45 (15)* = 51 kip-ft.
9:45 (185) P

51 X 12
778 X 15

 (n
' des_

—
-

i

= 2.34 8d.1in.
-..“Q‘Io"oytiil 5 }IO.B'

= 6750 ‘1lbs.

—
-—

103 psi > 75 psi.
P Fig;mr-Zc.
28 = 4.1 ft.
NO;S bars} 

. -
—

0.22.X 20, ooo‘
XS %

= 31.5 in.

T

= 6750 56 psi .~ 195 psi

'"i?iﬁ?éif‘

—
-

0.K.
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Fa (0\\

||“|,,A
_J'.J"

T ! n' F3 T~ -
*——“M‘\—-aeoms ——h—LLr—-—M«'r—Bem

; 30 L

30" —

R ‘,.60' L

) w—qgo “:,g [ct, ;

J l 11 i T T

F‘Q W—)%F\oorg. of- P(oPoSd\

&.m 2 .: 5

lllllllll

. 85 esl
A

=

1#3 L=
"*8 L=lot

T ;

' 4::3@ =

B F.@]I_zg ‘T'.-B eams o f» 'F,\o‘d{' 3

T 75 pst

. PeEGe
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‘Design of T-beams 15 — 28
L (beam 15) = 12 ft. | ’ o
Moments (~)M = wl = 0.45 (12)° = 32.4 kip-ft.
Steels (=)As = ()M = 2.4 X 12 = 1.48 sq.in.
= | “Jdfs 7/8 X 15 X 20 - |
(-)AS ..,‘......“.. 2 .N'O.B
Shears V =wl = 450 X 12 = 5200 1lbs. |
v = = 5400 = 82.5psi > 75 psi.
Use stirrups. - Fig H«zo .
'x =12 X 7.5 = 1.1 ft.
' ~82.5
ﬂfStirrups No. -3 ‘bars )
s = AvPY  =0.22 X 20,000
- Vb T 7.5X5
USe .eeeeevees 1 NoLB
"Bondt u = V. = 5400 = 65psi < 175 psi  O.K.
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TLateral Reinfdr"cementzw ‘

Total w = 216 1bs/sq.ft.
'L (Flange) = 2 ft.

(aw=wl* = 216 X(2) =72 ftelbs.
S T E

(=)As = (+)As = M = T2xile
| FdTs T/B X 20,000

=¥ 0.025 sq.in.

L

(=)AS  ..c.....i. To.2 at 12 in top.
| ' ¥o.2 at 12 in bottom.
Sum of La{-,eral Steel- R o ;

o

Area of Floo;i (approx.) =2 X length X width
5 . \

A= g X 1sg'x 80 = 8000 £t*, !

i
t
!

' L (Lateral }é{;‘e}al) = 8000 X 382

I

'} Sum of Conerete’ i‘pr Rlbbs- ‘ ‘ N
V= 8000 X Bl = 4300 £t .
| X |
I .
~ Steel amd Concretfe for Floor Belt-’
Width =4 itn. |
‘Depth =35 f‘t._

steél

\ .
- L (belt's éteel) -—440"0‘}( 4 =1600 ft < Vo | \ |
'v (bolt's concrete)—- 400 £83. I
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- Gipder Beams 1‘

éeém' Anaiysis

‘, Reactlon Betueen Intersecting Beams' Fig tI;zz '

The deflectlons at the poznt of 1ntersection in both beams

k»are equated to each oﬁher anﬁ the force P is calculated

~ #Boflection of the Long Beam

Doflection a® P from "a" , Fig. .23,

" The beam is 1oaded with the M/EI diagram, (con3ugate beam ',v"w
‘nethod) . ' -

Loading check- o |
o Wzlz; X 17_V_X‘2 == Wzl, 1,  Checks . 0.K.
;  BET ¥ IZET Qo

Deflections 7y, =( 3 mfl;xg_ CBX - wifeX . S

‘= —waly o down.
- 2A(IEEET .

' Deflection at P from "B, Fig-'ﬂf—‘i?'?f
- Total M, Total MB

= P (31421 (11/4) + P (3/4) 25 (12/4)
: b . . 12 , o

= 3 Pl; o

. Tha baem is 1oaded With the M/EI diagram (conjugabe bsam mezhod)!
O Loading Chack- T L | '_ '“ o ‘, P
5 Pl’- = ', Plz (12/2) + Plz- 12. S ,;-.-Cheqks' OQK. P
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Deflection 7y, = 3 Pla. lz. lz=- 1 . Pla -1f 1.1%1

Total def&ection y2 = 7 w,_lz - Pl, . 5
22 '(1"6"' T‘E’Tﬁ ‘?‘si’i 12

~

% Deflection of the Short Beam:  PFlg.T¥ 24-

o= “'+ PL o Ref. 6

% Force of Reaction;

:,-S-\a:-‘yzz | - |
5 = w1l '+

7 wzl, - PLi . } P1,
ZZ(16)°E, 1, I28 E1 12 B8 E I, T2 E 1,

' Simplify. « o
P o= " W;_l;_ T
Lo 212 1Ly
~ 3\ R S f}. ;

E\ I, : 8 E, 1,

‘B }

=
L

I\ 7= Iz

"P = 350 (w}_-,w,),‘
— 12
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wl‘ﬁ:/

414[41%;1¢L1¢¢¢1LL T

0

P
o ' ’ ; wal
jJALAlL\&4LJJ%

| |—4

AN

| Flg]Y_22 medé: c;w . \nkersedw\g Beams
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Loads on Beams:

Toﬁal'LOéd W = '216'1bs./sq.ft.‘, of floo¥Y

,Load,on'béam ='1oad of floor + 'vD.L.Aof,begm

D.L. of beam (assumed) .= 300 1bs/lin.ft. '

1 Load on beam = 216 X 25 + 300 = 5700 1bs/lin.ft.

P =00850 (w. = w)

 p =0.350 (5700

i 15'7.5 kips. -




 THESIS AN
‘ROBERT. COLLEGE . GRADUATE SCHOOL = . pAGE T4
BEBEK.ISTANBUL ™ | L s

'MllllilltffilLlLllll

< L
R TYTL *~7z SR >

Q9
(_.\'\;\s
heed

-VT
L’,

e el Bl BER e
’ /// SN L AR

’N//Vﬁ
M A‘i‘”‘ A“Q ko (‘Astw ‘out&‘ + ( R

/ /
Loaé

_:;\_A / — //' e L e S:“ ks

m d%‘“ A“{ Y° &{KQA_\.’
: w W‘°‘MQV\k5

“fg%f';j’ﬂ//}é7??/_i_; SRt TR e i

CMidgue due ko comcenteabd 4
Cloods. P (-\Naé cv\é_ Wmomewts N

M Aﬂm Au& ko- Cov«cev\l’ratec\‘.ﬂ F
Loc»t\s R ‘

Fig a3 loads 4 M Slagrewms of Feem L, ,"?f‘o‘éi A
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~ Design of Be am Girde,rs

Désign of ° Girder 1: Flg R

Loads:  Flg.TL-23
‘,Iz’,!omn{:s: Fig. - 23

("') M Wz.la;. - Pl = 5?12.'

4 <~ 16

N

5.7 (100) -~ 157.5X 100 = 1390 kip~ft.
22 | 16, ; B L

(M = - waly + B Pl
| -l ~‘T6

Steel:  (+)As = (XM =189 X 12 =23.7 sq.in.
SR "fsd ' TB&EX20

Use .........,55*?? 16 1/2‘ ‘ e
| 1/2 in., cerner plates 10 ft- long.,_ij,._,", ;

B AP p,,= 22 T=-0.38 in : 1/21n

Design of Girder 2. Fig. .24
- Moments. Fig. N 24

= 05 (so) e 15'75(50)=1005k1p-ft
B TER-7: S e e s T SR DN S RS




©. THESIS R
" ROBERT. COLLEGE: GRADUATE SCHOOL " - .~ -~ ppGE F&
BEBEK ,ISTANBUL ' LR :

2

A
N
m\
N
Vv
~

| ool’rg_ o

' b. Momeat  Diagrawms

. FpNaboods 4 Momenks v Beom Ly, Girder 2. f
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k ’t‘.‘.{i{," AGE?? .

AW P, - wal,
I - |
= - 157.5 (50) - 0.3 (50)° =
-8 . T

1005 X 12 =
TEEX oo

(M =

‘Steels
= fad

(+)as = 16.7 sq.in.

USG .%...."‘..56'@‘

~1085 kip-Tt.

(fsAS"#

(=) =
fsd

Use

Design of Girder 3

Loads:

W -

Momentss

(+)M

(-)M

‘Steels

(-)as =

(+) As =+ =

Figc E_- —_— 25 .

= 0.216 (25
T

A

Fig. ™ _2s.

= Wll

1”1) = -

Iz

n

fsa
use ".....O.

(=¥ =
s d_

USG 0‘41;0 .- ‘f‘ 4

1035 X 12 -

® ®se se .

+ 15) + 0.3 =

=-6'.5 (50)  =
2

6.3 (50)‘

656 X 12
szafifﬁﬁ

1312 % 12
86 X 20

16 1/2

=17.3 sq:in.

36 & 16 1/2.

656 kip-ft.
. =1%12 kip-ft. .
?-,,10 .";93' sq.'iil. | |

vees B6 ww 16 1/2

21 86 sq. in.,

cees 36 W 16 1/2.
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Ly Fleor 3

C Cirder 3 . |

|

1

IAS :

-—

B . - So, o Yoy e

b Moment . Diagraw

o I F‘;’,‘g'vzl’;l"-iquo)s‘ & f”\oY\“:ev&' D_‘\‘*ﬁ.Y;“'SS' o-Q = G‘\r&‘\r 3
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o 'Deéign of G'ifdei' 4 »
Loadss Fig. I - 24

’,Moments-* Fig. & - 2.@

(N = - 25 (216)(8) - 50 X 216 X 17X 13 - 30 (2’5’)2';"' ‘

Ul

Steel:. (=)As = ()M = 1451 X 12 = 24.2 sq.in.
S o _fsd 56

'usa cecacnens 36%" 16 1/2 Ll
“ | 1/8 in. cover pla’ce 5 i‘t. long. =

"'Ac_p-..,-24 2 - 258 = O 4 sq.in. _

"; Dési;gii‘f"‘of ,Girder 5 R

. Momant-' Fig. IS[' 27-

,‘.

' “';Loads-v Fig.m: 27

- )M - 24,5 (5 2.5 + 22.5 w x5 ('7.5) * 21w x 5 (12 5)
o 19 sms (1'7 5) +19wX5(22 5) ‘ ‘
- '. \+~ ,17_ ,w x 5; (.27.5) o+ 14w x 3 (51.5) +O.o (33)
S B 2 . o § ' B '-l""-g-_"'

.—. 2150 + 165 2315 kip-—ft.

 gsTs ()As = ( m - 2315 X 12 a&. sq.’i’r’:’-, i
S O _f""'is | “‘"Z‘A 5"1?20 o _

use p‘l’!-...t.‘l 36@ : 16 1/2 =
R % 1 1n. cover plate 15 f’t. IOng”.

Bo.p. 586-258 -148 sq.in.@

}
-
e
L]
o

......

o a
eePe 155
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TR i iy T
[Eirdera Y
| T
Floor £,

25wWit/,

: . k;zs‘w:&/,
| 4‘1, IR R AR
. 1
o t 5 !‘ 3'~>;<:_--'1’ it R
< A - ZS—I =

Fipl.2é oads

on Girder 4
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A

2w F??ﬁ?‘”‘ |

Fig 27 Loads on Girder 5.
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Bill of M&terlals of Cas;no

B111 of Materials of Floors

’»il Steel & Concrete

Floor No. of  T-beams/  Bars Shapa Length wt. /ft, Wt.  Concret
~Parts in  part . . ft.‘ﬂ 1bs.;q'Ibs:ijﬂft5}r
3 .slabs. . . B L ) Rk I s

24 - 146 Straight 25 . 1,502 5400

6 - ‘24 1#6 Bent 26 1.502 5640 .
6 . 24 246 Straight 2X6 | 1.502 5200
: 6 ‘,_..24  1 ,#‘3 Stirrup 2 X 5 ‘0'4"3"76’1‘;,_ 525
Floor2 12 T 146 stréig_h_tf, 25 . L. 5027'}3 7
S e -5:_1 # 6 Bont ‘“".,_'!;Jj-'jﬁ 26 fl..a,&,oz, 80
| o . Straight 2 X6 1502

: ”Stirrup .2 X'5f'

*' “Straight\ 2331_?;'"

N

n

- StirrUpiA

 Stralght

R

‘ I
‘® ©

Stiffﬁp o

 StfaighE

55 | B

5 1z 1

s

W e oo @ e

i

}'.312 o 14 ’

R

e 1  Stirrup

s 1a Straight

w o i o
Stirrup:

2. 1a
) SR I 5



| _THESIS . S
o ROBERT COLLEGE ‘GRADUATE scnom Lo o7 paGE B
' BEBEK ISTANBUL ~ T e e T

1 Bill of Maﬁerials of F106r357(écnf£y !

. Floor

No.of  T—boams/ Bars * Shape Length m—, . /fb Wb Conore:

Parts in part. . - £t - lbs ~1lbs | fE3.

3 Slabs.

,Girdéf
No.

e
3
4

it 3 2. #2 straight 16000 0.576 18100 12900

B9 4 £ 3 Straight 400 - 0.576 1810 1200

‘Total: | 97,216 1410C

" Steel for Gipders

Wo. of Gird. Glrder - Plates  Wt./fh. of Tensth  Wt. l

in 3 Slabs. (kind) ~ (length X  length. £t Ilips. j
. width ). 1bs. - o :
1n. S o 1

BeF16 1/2 . 280 S 100 78.00
.~ /K6 1/2 38.05 _2x10 228 |
B6VF 16 /2 '.;...‘ - 260 100 -1;;5,,0
36/ 16 1/2 EERE 260 - 80 ?7a,oc;

B6WF1S 1/2  _ 260 . 25  59.00 |

o o o o B oo

'---"f\ 1/8X16 /2 8.8 5 0.2l |
12 Bewls1/2 . — 260 25 7e.00
12— 1x161/2 7.1 15 1.0

WE. = 42519

'_Vx(c§qgréta) .ﬁ‘515;0Q0'£t5.
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 Failurg of Cholce of Proposal No.2

‘ The bill of materlals gives a,sufflcient evidence to the'
failure of choice of PrOposal Wo.2.

CIf we are to. compare ‘the mater1als (steel and cencrete)

rused in both proposals we flnd that the dlfference is great. _ ‘

The amount of concrete neaessary 1n Proposal No.z is about -
_14000 cublc feet versus 11500 cublc feet in Proposal Ho.s.,vﬁencee‘f' ,
‘the difference is not S0’ great compared to that of steel where;r'fﬁ55f
4545 klps of ‘steel are needed ?or Proposal No.z versus 255 kips
for Proposal ﬁo.s Although 20 ksi steel is used in the deégn ‘
f~of proposal No.2 and 30 ksi steel in Proposal No.5 , the difference
is 36117 great, and the prics will be almost double. Raghly,

‘the dlfference in steel cost is about ‘three hundred thousand ToLe

This is not the only reeson for the failure of thls N

proposal other factors count as well,

W of such size'se_ﬂ?'16'1/2'mightznot be available in
'the market.'Even‘if the se wore'eﬁaiiable thedr transnortatlon

to the rock is very dlfficult and verv costly.

The dlfflculty in constructlon is an important factor. o
Wcrkmanshlp, includlng punchlng of webs for {lgpr-rlb relnforcement;f
. cutting of plates, welding or rivetlng of plates, and connecting
of beams to obtain 1onger spans all are serious obstaclea.in ‘the

 construction and cosﬁ. |
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Furthermore, Proposal No.z being too heavy structura it apﬂies
more load to the colums and- hence’ their d331gn will be more

‘:exPensive.5
~ This design.(Prop0331 Kgg§&_ seems‘to be’out of‘question.'

Ths result derived. here is based on comparlson with the

followinb proposal.

It will be:demonstrated that;Pfoposal Ho‘S-is mofe-reasoﬁable,j
j’more economlcal,‘and more workable. It will be Worked out in more

'-'detail as‘iﬁ is the final decxsion the- design of the casino floors.'~
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Proposal No.5

All magor beams have a cross sectional area of Eft. bv 3 rt.,

and all mlnor bsams have cross secbional_ area. of 2ft. 6 in. by

1 ft. 6 in. | | |

' A11 beam dimensions are shovn in Table -t
Steel in beams 1s deslgned in such 8 manner so as to be

fsymmetrical, so that bars will extend from one beam to another

falong the same axis. By doing thls mors steel is going to be

‘employed sometimes, but thls will add to the safety of the

structure.f
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Dosign of Floor Ribbs

' -“All ‘paﬁéls éi'a géing to. c‘énstitﬁti’a wbne"*'\?fa.y . ribbedfloors- ._
" A11 jmsts are golng to have i:he samelateral vdiiméf;éi‘ops shovn -
Cin I‘lgﬂ:%o.' o B ;
% Losds: R R I
| Ribbed Floor D.L. = 54 lbs}/éq. ft;f} ﬁ ﬁef{§ ¢'
| L. L. = 100 1bs./ sq. Tt “
Partitions = ”31:0 lbs./sq Tt. o
Plastered Ceilmg =10, lbs./sq.ft.
| Floorflnish = 15 lbs /sq.ft.
Totaifload = 189V;bs./gq,ft,. ' |

"'* x‘?/ 1inear foot on ribbs- T T e e e

= 189 X 25 = 394 1bs./%1n. ft.. :
12 | -

Design for 400 1bs;/1in. ft. ,(constantlfor*all T-beas).
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Tabiexi_1~ o

Beams of . Floors of Proposalkﬁo.z.

T

‘No. ~ Beam  Length  Width - Depth  No. of boans

1
4

o
e

(Minor) BQ 21! 6"  1v " 21 6" 2
"8 .B5T 4" 1te" 21 et

s, g5t am et 2 g
o FDN: -:' 21*’6"-"; 1116",  - 21 6""
o  "NF fA BB 4" 11.5ﬂ~ o 2r gt
 (uajor) MTV  f;f'7Q' ot 21 3 |
Cw RTKL},~' 7&‘AO" o Sfif«qvi
ot RMKI 18t ot 2 s
STocp mare" 2 mo
o Csma m g

" mp  Bsto" @ -omwlo

S TR TR S SR S SR VRN VRN S RSN - S ST TR I

v RL
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Floar " Beé&W\ S

Caswo

of

F'é -‘ﬁ¥28 : _‘P,‘;!‘“ |
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" ~§ssagagg,;' v;é Wl

‘ 1. Fixed-—Fixed T—beams o

B~ Long Beams- L 17 £t. 6 in.
SRR ‘  wv-o s kips/lin.ft.

II,

A S L
N A :' ‘ U e -]-.-‘Z RN 12

\'51(4,)}5 @1%‘-;;{ _,o 4(17.5)
o I8 TTIE

Rl

«Lu““*

| (+)As==M o

1 No-4 bent. ~

llf

1in. AT

TR

0.4 .(;1,;7.,5_);__ = 5.5 xips.

5500 =89 psi£90 psi 0.K.

T3@  BX '?78}('9 L

<
"
<
f

'Bopds u=_V =

'v,v; kip-ft.: -
052 q e

=77%12 . = .59 sq.im
Caar o '7/8 X9oXx 50 St

= 3500 =95psi < 210 psi  0.K.

10.2 kip-ft.

(A 1 No.4 ‘str?‘.ﬁatﬁ. e

(..)As 1 I\Io.4 bent. o
S 2 No.4 str.top- S
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. b- Short Beams: L = 14 rt.«v-.

| Spacing:
 Shears;

( )H =

'(ﬂmfawff#OAu@? = 4.9 kip-ft..

 :(—5AsJ=T

(+)As = _

7,(+)Asv..—...-... 1 NoQ

'(similar to “a"}

(otmitar 0 "a)

wo=0.4 kips/lin £,  ;-;. ”

e

wl = 0.4 (14) ‘= 6.5 kip-Th.

B
n

1 No.

"')As --o..'ccno 1 NO.

1 Vq.

Checks o.K.r’;

" ghackis | ot

M = _ 65 12 = 0.33 sq. in.

- 4.9X 12 =0.25 sq. in.
Jar~ ¥/ X9Xs

Checks O.E. .

4 str. bott.
4 bent. . i
4“bgnt;A',,»'

4 str.top.
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'Aw.'-;o-qkl.':
przeakh

s r = o 4 k/

H‘“ 1T n T

-

C sl

‘ F. xeA z F- xeé T‘_Bmms L_auo\sa, f$(‘e>‘el Rt\n‘o \rcemcn\:‘
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| 2. cantitever  Tobeams:
Al}_the T-beams here have the same cross sectional d‘lmensions

' i"iand the Same 1°ading per linear foot. 5. The only thing that differs
- 15 i the 1ength, so only tv:o T—-beams will be des:.gned. e o

: a‘_.’-if]'_,'ong- bBeiamé; 9. ft.__;L:‘ < 17 ft.

: Shears |

- spacing:

| Bond:

v = v = 195 psi > ‘ 90 psi.

use s'tirrzips . Fig;ﬁ_al., c

'Stirrups Uo 3 bars- - : . .
S = Af, = 0.22 X 30 4000 =12.6 in c.ee.. 12 dn.

use .......... 10 at 12 in.

",(similar to l—a) * Checks 0.K. R

w o= V__=6800 =69 psl <210 psl . 0K -

w = 0. 4 kips/lin £t LE
"'(-)M = "wf' = 0.4 (1'7) =58 kip-ft.

o

‘ (,:-)As = My*-

- 5.8%12 = 5.5 sq. W0

(-)As 249 ... T =20 ft.
2 ﬁ9~'.... L =10 ft.
V. =wl =0.4X17 =6.8kips.

B3

x =17 X 105 = 9.2 ft.
195 -

b Asx105~

\ .
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" PAGE @B

| v jf"s"rio'ft :'Bé‘aﬁs:";_f

:»I 'v ‘ ~,=

._1
‘ V

'533 "3 i /eXs

v1 ft .4. L z_ 9 ft., .
. "'v::.v = 0 4 kips/ lin f.‘t-:_, f;:

- ,é_l_ S e

'<,-:,-:>’As*i‘=-=‘_;e M= 16 2 x 12 = 0.94 sa.in.

_}._(-)As (i) .9#4 L =§}f£.* ”

(11) 2,,4 PO ; 9-= 6 ft..

04}{9 ‘-—a.6 kips , -
= 3600  =  104 psi > 90 PSi' ;

| TUse stirrups., Fig. .'L

o X=9 X144 = 1 22 ft.

. Spacing:

‘U8B ...
(simil

Checks

8

: S‘t‘iﬁ_:'rups» ' No 3 bars

AEy = 0.22 X 50,000 =94 in....... 12
“'TE'v._,,r,‘sxmv T

e 2 at 12 in.

ar . to 1-&) ”(‘}he_ck"s" 0.K.

;‘OlKA- I

in. .
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oo

195 psi

- o1 Gopsi)
o4

) . i' . L4 : N . ;' B
L ee————to @12 =02 ]

T fﬁ,,'

,.,ﬂéPf|AL_ ‘ ‘=

Fl g ]I_’jz Canhle_VCY' T Be.ums

r -
2@,2."

',- L.Aoo\"c;‘s‘_’ ‘& ,S(cg_“ ;

Al #9

F—S’”—)‘

Reinforcement
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 TableT.2

T—beamsof?loors R R

| paner Palneis: " No.of beams v I‘ixed = Pixed beams | Gantileverbea
. vper floor per panal ~No.. Length -ft. /‘Na. Aw{p Av.L

' e R G e e S Sft 15:
L A 175 5 1 2

i
R~ SO B R
i

S

T T - TR S N N - - S Y

o M m mww o R

l

o)

<
R e

o

Totes ez 25 29




Lateral Reinforcemant. S PN EAE

189 1bS./sq.ft./ ., y,

=189 % '2) 65 ft-lbs.,

63 = 0.(}144‘. sq»m}‘f’c -

W’.Lz
yu =wl 189 x (2) ! 47 f‘t-lbs. AR
7

o

. = arxiz
© Jae ’7/8 X 2 X-30000

1l

0)0134' 'sq.,in/f't;_f |
| ’)AS"'?""; # 2 at 12 in. top.
: (‘f)As y'»°,;,-"--b-"° #2 at 12” in. '__bott. o S

',:-';-"Sum oi‘ Lateral Steel' : | . R |
' g Area of Floor (approm)_ = %X length X widtn.

 -§¢ A f,-’-,-,_ % val‘so’ »jx 80 = 8000 £t° .

. (Lateral S’ceel) = 8000 X 2 = 16,000Tt. -

Sum ' oi‘ (}oncrete f or Ribbs.

v s 54 X aooo = 28'70 ft .

: r:f.\_Steel and ce’narete for Floor Belt'
Witk =4 1n. |
| _‘4‘;"":Depth ;'= 5 .
o "ﬁ';Stee:L = 443 ., N |
o (belt's | steel) 406"}{” 4"7"—: 1600 .

(belt"s concre )—- 400 ft.
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:” ‘3;;Gant11evar 6 K

B i1l of Materials bf Casinb‘Floor’?anels.

" No. of

Member -
: ' Parts

[\.;j,T—beams BN 5’

;,3f?1xed;Fixed 6 X79

ex
‘   6 xﬂ
6x
‘_61x
s X 27_
6 x 23
6 X ‘
6 X 28

-'Slab Belt 7’5'

79
27
27

S TR PR TR R S A

29

28'-

~ Bars

‘No.2

10No.3
S;No.éf
205
4 No.3

No;é?
_ﬁo.é,r
'ﬁ¢}4-
No.4.
No.d
'N9;4i

No.4

‘Shape

sﬁféight
B

bent.

straight

L

bent

straight
‘stirrups

S'traight L

stirrup

str&igﬁtA

16000

'f}g,sfj

' Steel & Concrete

Length Wt/ft. Total Wt Total ca

SR i

18

2 Ris

15

2% 4

16

/2'5f ;
400

© ‘Potals

14

v

0.668

0.668-

lbs.

oaer
\05668'

 fo?668‘

 0;668‘
' 0.668 -
0.668
ouse
. 0.688 -
0.5%

- 1lbs.

8000
5700

6300

1620

’ '§6§.f 
1720
;égoof

B350

320
1760

o7

9800 -

creteift

8600

1200
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/l Beam Analysis and Design

Effect of Minor Beams on Maipr Beams

In the deslgn of maior beams, the tcréional shears caused

f"by minor beams should be taken into consideration.

A torsional moment caused by a minor beam rqsplts in flexual
;1?,;stresses in the continuous minor beams on one ‘hand and in torsio-
fy.anal stresses 1n the supporting major beam on: the other. As a
‘1~:fresu1t of the torsional moment the major beam is going to

5 ;rotate which further causes other maJor beams and columns to_'
ﬁr{,rotate.; Therefore~the moments should be distributed to the
':members of the“space frame taking into consideration the | ’
}.°'idifferent flexural and torsional stiffness factors in the distri-’i

‘\"~but10n. o

This procedure 1s ‘not g01ng to be followed to avoid com-
,plexity first and second because evsn by doing that we are

,_.not sure of the result.

Therefore in case of torsional moment dlstributlon, the
:fiymomentreﬁ the joint is going to be proportioned accading to the
‘sstlffness of the resisting members. ,,Thisvin,fact is the first
'%1idistribution of moments. : ,:c [; L ‘ eﬁl'

i

Gordon Fisher and Paul Zia in etheir paper "Review of Code‘
fRequirements for Torsion Design" publs%hed in the Journal of
:‘Q:Zthe American Concrete Institute 'of January 1964 compare different
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mgtpbdé“fpr torsional reihforce¢eﬁt'foilcwedVinkdiiféféﬁﬁucouhtriés§‘ff7

As We are f‘ollowing AGI speciflcations in th:.s design’ L
the American method is go:.ng, to be employed here as it 15 in
’the (GSA Fandbook) | S

'ilThisfmgthodvfwillffbe_uSéd[ﬂhéra\t0?510n81 éff9¢t5‘afé.5°ﬁSidefable’

..-4::::« »-w ,.MW,& '

TorsionEffects

‘::, 'Flexural Stiffness R LA E N ‘
Fixed-—Fixed beam K. =4I ‘ Ref. \g p.’?’?

,Torsn.onal Rigidit}f e S

T = ’kG@.s'aa' b per inch o.f.‘ 1ength ST Ref- 3 ‘/‘i/' Pe 55'7 e

 IBatios of stiffness:

“1I(min6ﬁfbaah)ff$fﬁﬁs'éﬁis (30)3 4 05 X 10° 1nf .

«E | I&odulus of Elasticity

e G , E r hearing modulus of elastic:.ty e

*“"f(ccﬁd?ete)s=,0~15ia ,‘-'Réf~ a i op.oze

foG—E/zs

“,k = 0.196 L
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i:Lj = %ength/01 minor beam.,ff
L, = Iéngth ofxmaJor beam.;‘

f

gt ,_ 24 1n.o width of major beam.} |

. /{ . (
/

= 56 in- depth of magor beam. e

4E(405x1o)

L\» - .
'_'L\,

j\The following two tables Will help us 1n the deoigh of the

~{'The tables Were formulated after calculating tbe posltiva and \
negative moments on. the beams dua to' the dead &oads plus Tve _]'u

-loads.~3gf

iThe torsional effects of floors on beams are ignored as they

are f minor importance.wmou

‘Table II—B shows the values of beam moments as calculated in ‘f““f
the:following pagos. From these valuss the net moments areff'“

;obtained.;.

‘l‘ablem a shows the netw-mmnt a'b a jo:.nt and the distribu-

}of that moment to the;corresponding membars according tothe

Handboo method,while the additional flexural moment is added to ﬁhe

L Ll&D L, moment'in thefdegign of the corresponding mlnor beam.-v,tlf'
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e ol =
» = O

=
o Y

R o R L |
w

=
.=\

0-  Beam 5

Ty

oem

Tlmment e e

Effect of Beam Moments 1.n Tors:.on

Influence of

Cms — — ms
409 o 409

e Influance of fgmﬁiftﬁﬁétf,;?ff;;;u;f}?

‘a5 WP 335 410
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n‘o. . Joint .yflre‘t M. Directlon ‘ :

| Torsional shear (Major Beams):

Tablem a4

' S

';496' PR 100

Qs
RECEECEEN
B T FN

W 183

)

‘'t
/7]

10 LS

| ".b Sft., depth of beam.
h = 2 ft.vv;‘: Wldt’n of 'beam. S
: ‘I‘ e Torsional moment 7 L
*Tf oL £ (b/h) .................Ref 4 p.271
"iiFor b/h = 1. s  =o0.28

??'calculabed and ha‘bulated as i‘ollows:

= T ... v.j'...ne"f.‘-a' p.270¢°

Net Moment Dlstributlon to Torsion and Bendingi:i RO E

T 8 1o n Flexure.

/ e o Be M klp-ft ~Beam- M kif),——ft‘

396

202
269

From this relation the dii‘feren’c torsional str-esses are ‘
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‘“g ’relnforcement fer the fﬁ R

Table ﬂ: S’

T No. Beam Beam Ro. | 'i! CEI == Poophi

W 1a o183 B2

KL 15 . 140 - . Bs0..

dlfferent beams. A”
max = 550 ps:n. 4. 56 :'»,psj_,:, '

Tha sactlon 13

For hoops of No.ﬁs bars ”‘”" ‘

t 0 51 "26.5 in Q‘....C“.

| w1th the other flexural reinforcemant so as to have a bar at

aagh‘corner.lr'

—

"Héélfé;‘;u‘?E*:  -:f915 “‘$?7 ;1}27f¥f51Léééb?ijﬁfr#;v PR
3 gi T T
4

acceptabl fand requireé’reinfnbcamsnt_for ‘fjj;fl
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' % Minor Beams %

o ‘_-1. Beam BQ*' 'V»Fié;tr_as.‘
L= 21.5 ft.
w =0.19 X 17.6 = 3.535 kips/lin.ft.
w (D.L.) = 2.5X 1.5X 0.156 . =0.56 kips/lin.ft.
. fPotal w = 3.91 kips/iin.f,t.- |
.2

(=)¥ =1 .ae% 5.91 (21.5)" =0.905 kip-ft.
2 T2

. (~)As = -M_ = 905 X 12 = 17.24 sq.in.

JIE TBX L X B0

(=)AS «vereeenn.. 6N0I10

6No.10
2No.ld(
Spacing' , | |
6 X 1. 27 =7.62 in.
5% 1.27 = 6.35 in.
2X 1.5 =3.00 in. / |
| Total =16.97 in 18 in. 0.K.
L Shéar: ‘

Sy =wl o= 391x 215 = 84 kips

v = VvV =84,000 = 222 psi>90 psi

. -®] 1“'5{"’7§'5t?1:'
) “Use stirrups,' Fig.1w-33.

: k ,21.5, X 152 12 8 ft.

: S Stirrup No.5 bars

8= Ava ‘= 0.61 X 30, 000" = 7.81in ¢c.vi0ees 7 din. .
Yo Tvwe 718 X 152 - _ . A
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et pAseoR

U e seam 0088 of e Flor L Propesa) Wes !

{lllll,{

b Shear
I (7

SeT e o @ T

Asio )b

ShrruPs : - : v « :

| _4__‘ 6__., e

‘ C‘.‘.- j Sl‘ez\ Qemporcﬂ‘nent.:‘r T
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o eace Aoe

Bomds

2.

E :..2;, Spacmg. v

R éﬁe_arl;' V

use veeaae 9 at 7 in.,; :

10 at.12 in.

—

—_— -—

_—

84000
55.0X7/6K24

v
oJd

L
L Total
(e

= 35. 3 ft.

w‘-5 Qlklps

.

wl

= 5.91 .(35.3)
. 2R

= 3.91 {35.5)°

(P
' s

A
16

~

—

- = 805X 12
Jar

T r'778 X 28 X 30
306 X 12

(=)as

—
=

jaf -

'~‘(+)As= = 5.0

2f 10

("‘) AS ‘ccrilc es oo a,

2f 10

2t 10
aft 10
“6f 10

(+) ’k:A's_}-. Ceeraeis .

L checks . 0.K. (svimj_li:(r“ito

v
-

1

= 3.91 X 35.2_
R~

;72‘ psi < 210 'péi. |

(snnllar to beam

= 409+396 =

sgdn.

’,str’. tope

= 69 kii)s"" :

l

BQ) -
805 kip—ft.

= 506 kip-ft.

13.2 sq. in.

str. bott.
bentv ' V
bent.

str. top.
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-

. v=_V¥_ =_69000 =156 p31> 90 psi
- bid '18}('7/8}{28 L

use stirrups, Fig.m ;34,

x 1'72 X 66 = 7.3 rt.
L 1%

; Stirrup NO.S bars -

.8 = Av fy = 0.22 X 30 ooo ":=-5.l_5"1~1n.‘ Cveesse B in.
. YD GSXiB ‘

o Usé_' ceeees . 6 at 5‘iin.

6 at 7 in.

L

o} Bomd: w= ¥V = 69000 =118 psi £ 210 psi  0.K.
S 03T TBOYXsXEs EITERR L |

5. Beam' SL Lo

- Design slmllar to Beam QS*_ C

,'4. Beam DN 'Mg.m 35 j “
R vw (from E‘ ) ;% "7‘-3x?‘6‘”1ﬁé"~- = 1"55vk1p‘s/‘11zi.f‘t. o
(from s o =7 x o 19 =1. 33 kips/lin ft.
.';‘W (D.L. )y = 0. 56 kips/lin ft.r ' S
| Total = 0.22 ki

)

‘/‘1 1n f t.

B O ) O '.-.—."%g._" = s 22 (21 5" -745 kip-ft.

‘o =5 X182 = 14.2'§q._1n'. .
- -_"T'Jd 7/8XeLX30 .. o

o (Das

- : ") AS "_oo"-;;---A;- 6 NOQ].O
| 6 TWoul0
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=

o
‘qipﬂ

183 psi

" b. Shear

- 206"

<—7(a>4“—>+e— 7@ 6"—>}<—— 7@ a"—»{

2‘ 6’1,

F.g m_as‘a c_om (4) D N

‘f;i.b R
o +—~ ' 6”_}3

"’4"?# ',b :

‘./#3
Stwrups

TP USRS

Steel

~ z,(—f ,'b",C‘ci_‘Siy'\.d -jjf':;

Re,mcor cement
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Spacings Checks

" Shears:
: .

v
" bdd

-
-—

use

x =21.5X 93

—
—

-

use .es 0as s

Bond: Checks

FS;;Béam NF F

—
-—

L
Total w -

By ’(‘.")'M = wl
E T £

(M= ol
- T

“‘_;(—,As';

. (oas

o.k. ‘. 4

i

3.22 X 21.5 =

69000

152375221”“

‘stirrups,

Fig.

(similar to Beam BQ)

69 kips. |
.= 185 psiy>-90 psi. -

E-—S{; ’

Aty =
v'b

OQK.‘

= 11.1 ft.
1 0.22 X 30,000
950 X 18

= 41 in.

ceees 7 at 4 in.
7 at'6 in.

7 at 8 in.

ig -m -'5'6‘.

55 3 f't.

3. 22 kips/lin £,

= 5,22:(85.3)"
12

355 + 208

= 3, 22 (55 5)

6‘35 X 127

= G 1e
,  57/8fxi28”xr5o4f;11=€7

—
-

ﬁ:j4;i_

4 in..

(Reference~ previous beams).

(éimilér to Beam DY)
= 635 kip-Tt.

=251 kip-ft.
_=10.08 sq.in.
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w = 32.7_ k\pl:

¢41;1411¢¢¢;;;;;5'

-l

A

o .3524" S ‘ .‘ r

a. W-L.ood

lsﬁz’PsiT

LYY

o

10

b

6@ e @ ] |
O R ';7'8” o R .

=< _
Al 10

e h
nt
BRI P RN S
us | ::: Al 2
Sturups.. 1. o

N

l.<-—| 6"-_%

Stce\ Qew\ f-orcevﬁ&m\.

g »fo‘ljF':'gm 36 eeam (s) of- Cosw\o | ctocr 1 P\roposﬂ\ No s
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' (+) As --;--Q-;-34;fj §7N0-10 'sﬁf.bott:_V'fA
| © 2TVo.10 bent.
’ (—) AS ‘,"v.. . noi‘o . ;,.'- | 2 No 10 ben-b. . 7

|  6 No.lo str.tOp. BN

‘Spacing- _ _ ; R
o Checks Q.K..‘(similar'itqlBégm'BQ)q o

Shearz V = wls#3.22 X 35.2 = 57 kips.
v —’-v. & svooo : -4:1‘50"';531 > 90 psi.
bid I8 X7/ 4 ISR -

.Use‘stirrups. Fig L. 36.

‘% =17.2 X 60 —69ft.”-"'—"
| T

'» Stirrups No.3 bars- /:f”'

s = A, = 0.22 xso,ooo = e 1 in | s .
. yb . 60X18 | S
TS0 seeeieenn.. 6t

.".5: at ib". .

w = V. = 57000 =117 psi £ 210 psi 0.K. .
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% Major Beams .#% . -

-

Anaiysis"_bf ‘Beams  RTK and MTV.

‘Beam  RTK PFig.TV - 37

W =0.190 X 17.6 = 3. 85 klps/lin ft.‘ T
B (9.5) =2 X 35X 0.15 -o 9 kips/lin ft. :

Total w = 4.25 kips/lln ft. o

A‘”—- W;L‘

B8L B, I,

Beam MTV Fig. 1T -37

T !-\,_=2[ (3L - 4b)]”

o ..A_z_;:a[ wls X 13 RC
. B = Wxﬂ-z. SRR
| '_;.W’r = ?'fw‘zt &

i
ST

' Therefore A Az =

‘Reactlon force R batween the two beams is :'zerd.y '

v,‘_. G e
B .
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S Colwma

R

w= 4.25 Kips /'

A S 1 7 A

T "

70" — I L——t

—fR —
e Le/a—sle La/a ———»k e Lala o

L FgmaTBeams RTK 4 MTV - Lodds & Readsions
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6. Beam MTV Fig.:y_isa

"ﬁ'¢199i“ vo ft.is,,

= le

(W D L. is

f=

accounted
-) M Pab * 'Pa b
:" L L:.

 ‘a =zm¢@
(-)m P X 3L x L
S Z

4

T

. 3 (148)(70)
s (- R

5PL
16

—
R4

“(+)M =PL -~

_ jj Assuming full flxity
(+)M is increasad from PL/16

(+)M 148(70) ' 862
=

o (F.8.) - ,8'6'2 _X

()as = M 5

+
T

C (Mas =
| 7

*e

,‘(%)As ’;

(f)AS'

B No.lo;

25 (70)_;
T LT

L + 3L
Lz

1940ak1p-ft; 

“1;5
1940 X 12
1893 X 12

s e sevsense

.,.»0..-..»'.303‘

ii@éﬁkiﬁs; 1§~’“‘*‘
for 1n W _;_,25)

—
—

Pab (b + a) -f'a,jV.fa..
L‘ -J«A A ~54"

- L/4 R

=-39L

'ZT ’szff. S

PL -

16 _
at the supportAdeasn't ex1st,

to PL/12

klp . ft -

= 1298 lkip-Tt.

-

_ 2é~5 >:sq-in’.-

0)- (30} LT
"14.8.8q;in:_'

0J{30) e

8 No 10’ str. botk.

 8 No 10’,péntg¥i'

a‘ﬁo’1o;[ top. AT
‘ bent.- =

1;5;7«6 Fo.10 str. top.»,f”“’ |

[ IR
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. paGE “ME

P:lqs

kip

' P =V».7‘4 ‘8‘1. kiP

Y R -

1

!

68

-

7o’

a. Loads |

235 psi

= l oses
,4,"; ‘ ,Y

I 1222

17 6"

b. Sheov

357

—24

# 5 SHreupS —

o m—————s s
T —_ —

. : B
-. o
°

=9
= LT =T

b

L

— — e o

=
oot ey

23 :‘l- o
éﬂsﬂa >

C stce_\ Rc\w&.r cc\me\r\k o

¥

¥

s
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: ; 3Spa§iﬁg;!"8 X 1.27 f 10 16 in.qi

7 X 1.87

]

8.89 in.
2x2 = 4.00 in.
Total

‘|l

23.05 in 24 in.  0.K.

¥ o= P 148 klp8.7~

LI

¥ =__ 148000 = 235 psi> 90 psi
B ETHBIE . ‘ |

[usé stlrrups,‘Fig.Iz 33
x =17.5 ft._.;“f"’

' 5“St1rrup,ﬁp.5 bars

- ¥v 145 ¥ & =

USe <eieece. 448 5 In.

f'Bomdz . m = _V__ = 148000 = 64 psi £ 210 psi _ . 0.K.
e oJa W/BX8nBX0 - .

The long spans and heavy loads on tne beam required the use

;-of blg amount of ~st€"el. However this design is within the ACI.

5 ;allowables., Here,_this is preferable to the use of‘ﬁ?beams as wa;i 
 shown in Proposal No 2 Blg i beams might not be availabb in ﬁhé 

s .market, and evan if they wera available their tranSportation to 'bhe,:,

'~@:;raquired position on top of the columns on the rock is vary ﬁiff1031t

5?3;fand very costly.?‘*
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f"?‘.“Béam'RTK' F.’Lg m 39 s o
L =’”’ft-,f 3p g Tﬁ 7 1  %“ ; "¥ﬁ§  ;fﬁ7* :
w =4 25 kips/lin ft. L e

""TQf

Me WP - aes (= 170 wpre.
S 3'2 ‘—_'1?—' - B
‘*Z(ﬂm‘ = Wl -

»

"4'.‘2‘5 (70) #1300 kip-ft. .

iig‘j

16

( )As-— -M"'j', 1740 X 12 = 526,;51‘sq'.'1n;
TN '.i'cE"' "7755536‘)?36"‘ e

ll'

1500 X 12 = 19.8 sq. tn.
wEmXEe e

S

‘ ff(+)&s—; 1
‘ R

‘**Aﬁesq-f'é:{¥?4:,‘é7ﬁo.iéfsef*essf;};ﬁ3f,‘f¥>7"
' ; (?)§si;;,§3;g.gl;{; éaﬁo.lolstr. top.  n
s were b hp T 0T
?iﬁSpacing' SIS e T ) Lo |
Checks O‘Kf”{1 (éiﬁiiar“56 b§?ﬁ;}méV) i5f;€;:f:i;‘}h " e

W?f;fshéafswfvl,é‘wigjéfélésszo)i {%f14é5kipé£f{°?fEf;f* :§fl«fff;tﬁf?f55l

¥ = 148000 . = .;255“3)31‘?490,' pei. i Lo
Tﬁﬁi«f“ XT/8X30 T

fl

{i'use stirrupS, Fig- ,.m. 3°> 

‘¢;,~ SRR "233:’“’”' an

“:ikfstirrup No.s bars

e f’y
2 5 .’ P s

”'isﬁéa .__,‘,.,..;;..V 20 at 5 in. :5  ,

= 0.61% so ooo =

;5.2ﬂin§i;;m;?ﬁ§f;ntfg »gf;};ij
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macw

w= 4&€k\p /l

.L;u ;Lu uu l, u__s, ] LLS_J_LLLJ

e "‘,70,’

'_.a.. LOGA

e 20 @5"'-—->—+ @ 8’"—%& 8@l0'iy‘ o

All #10

oo H |-

Y w
) | o
0 - s
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caE ¥ s 148000

‘8. Beam AR Figm-w ST T T

. L =15 ft.

Cw il o 10" X 1*7. = 5 55 klps/lin.ft. L
wiEE) = - 0.15' X 3 x 2 = o 9 klps/lin ft. E

.“Total W = 4 25 kips/lin.ft.

=) = i’} =_4.25 (15)* 480 kip"ft-' -

’(-)Aé:—f Moo= 480 X 12 = '7.3 sq‘.\'in.j = .

0 0

) (")AS b';.‘f_"""v’y'"-i-;;,‘ 6}}0'10

‘Spacing: - Checks 0.K. (Reference - Beam RTRY("

- ¥ =4 =4.25X 15 = 64 kips. =

v = V= 64000 .'=101fp'é_1~.>g 90 psi.

Use stirrups, Fig. T - 40

o x = 15 x11 1.60 rt.,
T ‘5:‘61 |

';i-;ﬁ%f:ﬁ:crups No.s bars ,

- g = ASy = o 61 X so,ooo ~"7.*‘ih-._f‘fv o

¥ . TEEXIT

64 p85.4 210 psi " 0uKe
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w=a.25 kigl

o Load

| T gi 5‘ !

e —163

c 157

b. Shear

v : S | ‘ A #'o :

| b5 sKivrugsf.

(%]
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 eaiem

 Bond: -

S w= ¥ = 6400 - =88 psl <210 psi  0.K.

1 9. peam GCP Fig. 1T ._al
| L =24.5 ft. | |
w (fromFg) = 7X o ‘1'9' = 1.53 vk’i;p/lvih o,
W (fromF;) = 8. 8 0.19 = 1. 68 kip/lin.ft.
w (D.L.) a

5){2}{0151 ogoklp/linft.
5.91 kip/lin.Tt.

 Total w |

O = =591 (20,50 = 1’1_8'0: Kip-ft.

il

(<)as
. ('_)'_As_i . 8 No.10.

R | - . ,kA_BNo.lo

A Spading;' fchéck's ;O.VK.V (simllar to Beam MTV)

Cswears . |

] = 3.9l X 24,5 s Qﬁéfkips.ﬁv

v" = v o= 96000 = 152 psi > 90 psi.

 Use stirrups, Fig.m an
’ -f-._,x‘.-. 24 5 X 62 10 ft.

L .Stirrup No.5 bars

g ﬁ=’~,,,&Am. =’ 0.61 X_ 30 ooo =123 ine.e.12 dne 0

Wb 1T 2L X2
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W= 3 9) k\p/l.

J.L;L_LLHHUHU‘_L&LLL_{”

1

== ’ ‘ — ‘ 24 ¢

“152psi ¥

I

< — @I e |

SR LT

o All #-:o 1

o Shvrups 8 I R VAR

k—-z—%x.

Sted Re\nharce.me_vx\:

Fgﬂ«ueeam@) ,Cf’é::;a@ Casino Floov. P'°f>°$°‘ N°5
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BEBEK |STANBUL : - f R e T - :

e

. . USS o - ocog Q\,‘.»‘v_‘v‘ B

S AT

Bond: Gueckis 0.k, (Reference- provious beans) .

L = 55 3 ft. " x = :tj o

| w.o= 3 91 kip/lin ft. (similar to Beam GP) . |
o ;';.'(..)M ,'f-'= . wf~ 3.91 (35. 5) -409 kip-ft-

Wt =5 91(55 3)
:f;lﬁiifys~“? 6.

‘"(__ ey '. ‘

,|l

e ‘S_bs:‘;kip:-fft-‘:f; B

L=

i

E (-)2s

  ;7{?3§? 515

= 45;6‘8;:.,5@1? in, - B aee

' ’wf'_:f}z No.lo str. bott;.

";s% 2 No.lo bent.~ o p ,
“fﬁig No 10 str'g tOP-I    S

’75‘?1?,_{2 No.lo ben’c. e

| s crooks 05, (totorenco ~ robm v

1 smoars

~v wl =f5’.‘91'x’55.'27'.—-z 69 kips.

y= Vv . = 69,000 =146 psi = 90 psi.
R WX /BX%
"USé'étlfgﬁps,‘ Pig. Tr - 42

 x = 17.2 X 56 =6.6 ft. |
' 146

" stirrups No. 5 barsi,fi7

g = AgE 0.61 X 50 ooo =136 i.ee.. 12in.
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w 39\ ktp /'

f_uul l ,uuu,u T 4 xu 1111 14‘

351 4 ”_  :

Load -

 ws stirups——3| |:  o3

R Stec\ Remf—orc_eme\ﬂt» | B
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. u= V= 69000 - =152 psi < 210 psi.
. . 0Ja ’EO:K 573;2 BQ EES R

A;li;-ﬁéam‘MG'"fFig.n:;;As"

21.5 £t.

L

S

W Bl ki.ps/l:m.ft. (simn'af to Beam CP).

: (-—)M = ,wf“-‘: 3.91 (21.5) 9,0’5' kip-fi.

. (JAs = 1 = 905X12 = 15.8 sq.in.
ST jﬁ?“.:ﬁ7§f2'§653f3b R

-')AS '.I.."‘..‘.../’?NOQIO"‘
| | 2 Ho.10]J7>  g

Spacing¢;,_.,q.g-; o B e e
Chadks 0 K.  (référénbé béameTv),_f”,w

Ly =w1= 5 91 x 21.5° 84 kips.

o Uv=W_ = 84000 = 133 psi > 90 psi.
de.;w_24_,x, .v/svx. 59- ~ e

Aw5ﬁ ﬁ' f stirrups, Fig.:m 43."

iz = mg = 0. 61 X 30,000 =177 ine eeeeee. 12 e
RIS e v'b DA 24ix‘ 45 B T e ‘

U - 8 at 12 in. ,

"EJ;'iébhd;i Checks O.K./k (Referenca - ﬁféjibﬁg:bﬁﬁhS)‘7,z‘~’”
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w - 3. 91 k-p/:f

: u““ul& : J. T i 11 uL JL_;, 4 j S

-f':‘:»’j SR SR   °‘,-' ‘Load

M‘;:\F 1o

< #5 iy
o Stirrups |} 3

o _.‘f ,2’»;’ o

c; Stee\ Rem(-orcement |

1 egmasBeamuy ME  of Casine Flaovo Pée P°$°1 Nes”
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12. Beam RP Fig m 44

55 3 £t

r“"“lf«‘fl‘"L o )
(DL) = 3x2xo‘15

’  ﬁ?~P (concentrated lO&dl‘ =

=69 84

S _'Tors:z.on exists (Table.]SL 3% )

(=)u = w1+PL

. :‘\"" SR e T

= Max.,

o :__M‘ax‘-[

o 9 (35)

0 9 kips/lin.fi;. o A |
Shaar i Poan & 4 e
shear of Beam QB %

155 kips. . \ |

12  §  }iv }
= 762 kip';f,t?’, ;

12

(e wl" +PL_ =

- N

0.9 (35)

* 155 (55) S

.16
= 739 kip-—ft.m

' (+)ﬁr (F S.)
762 X 12

M=
JT 4 0

(=)as, =

(¥)as = M =
ATiha s _ s

(,’")As;_f}

(v'-)As' -

s SO0
AT p

| (1nc1ud1ng 1 Mo. 1 for. torsion). L

Spacingr. - _
Chacks 0.K." (éir‘nilar‘

8‘ : 16

=69 + 670 (1 5)
1070 X 12

'ﬁo ‘beam MTV) .

= 0.9X 35 + 153

‘+155 (35)

10'70 klp-ft.

= 114 sq. ine

= 16.8‘}éQ6in;.   ' ”jl ;;;§

o0 o 'af.'{ ‘3 V.J.;fjij

: 8.'1»70‘.1)()"‘str.,bott.
8 No.lo bent. o |
8 Wo. 10bent.

4 No.].O' str. tOp.
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L pace422.

v—-v 92300 =147 psi = éof‘fpsi;

| bad 54. X 7782 30 o
Use stirrups, ‘Fig.nr 44. ;;‘
‘ 1'7.5 ft.v.: o |

Stirrup No.s bars.A.

8 = ‘Af =061 X 30,000 = 15.4 in,

Vb R TRNNN '5’? X 24 B

Plus 1 No 5 at 24 1n. for torsion.":-

'f}U 44 at 9. 1n.,: -

5 check O.K.- (Reference previous beams).

‘,;1;;; 24.5 £,

w o L.),_ 25X 2 X050 = b‘-ékip/un‘.ft.\i -

| o ?;_(concentrated load) at 14 ft. from supnort
e | Max. shear from Beam ND &
Max. shaar from Beam KF |

9 * 7. 126 kips.

dff}i;f'“ Torsion exists (Tabls'ﬁz 3 o

..)m ',;,-“1,,}._.,-5

"2

RS r —)’As_,

,_-.;8 No.lOi‘""'ﬂ" Fey

3 Ff8;ﬁp@1Q§¥;f ;::E”4"Jﬁ

-

+, va =0. 9 (24 5) + 126 (1“—) ~’302’>0k‘-“-19'ft

. .;';" I’t:l 0;‘- o 8 NOOJ.O : (V w0 S
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BEBEK ISTANBUL

: 210 psi.

:P—- l?.6 kips o
W=o0r9 k\P/I

JLJH "':;l,,,\,l!.L L

)

n

a.

__24'¢ : _ -~
Load ‘

o b‘.’ Shear -

l‘J—l

F.gIS[_As'Beo yy_\,(ll_s)i 7, PE.

o

<—--&l~""5"
. sticrups

Lc———#

Steei Remforc.em G.V\t

°g Casine ‘FIOor_. Pro‘)osql Nc;5




- BEBEK ISTANBUL

‘ﬁ"57i$§é¢ing:“

- (including 1 Wo.10 For. toraion)

|+ 2 Fo.10 for torsion st bottom corners.

Chocks 0.K. (simllar to Beam MIV).

| SR ~+,:iw1' 126 + o. 9 (24 5) .;1"‘38}':;-;{,,353-
P v=s T 158000 ;—‘—-.220'1ps.i>* 90 psi.

Use stirrups, : pig EE 4‘3.‘;?& M

TR

Stirrups Yo. 5 bars. :“

5= Avf\, “o .61 ; x 50 ooo‘ = SBin

L"‘use R R 44 at 4 in'

Bond- DU nr et TR R e B T T
Checks .K.gvvn(Refgrgngqjeaprevions beams)..

P oPigar e
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’,."_W:o.%w?,,‘ I

P |

——

a. Load

J7[IIIOIEr===

14" . ‘ .l

-

b. Shear G e e

‘e @z

o /' o
A w0 |

A
1
y

L4

i

Les || 2

St\(r\,\Ps )

e ) j: SR ,,'r
—é— z __;_\

\ e B L e Stee\ Qem?orr_eme,nt A N S

Fg 11-465 eqm (|4) _l"l;E op Casmo Floov- ,—j Propos,m\%{.;
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L BEBEK ISTANBUL ~ R h R

Torsion exists ’:('Tabi'e‘ _I?-ﬁs B R

: | ;gf, Sl

it

0.9 (14) + 57 (14),1 = Sés 'k'ip-ft;"'

0o

(=)A= <M =888X 12 = 13.6 sq.in.

L m; Wé'mso ' A
-)As -‘.b.v.b..‘.....‘,vSNo 10
Co "'4No.1o o
1nc1uding 1 No.lo for torsion.

plus 2 No.lo for torsion at bottom corners.

L :\ Spacing.

G‘hecks 0.K.  (similar to Beam NTV).

Y =P o+wl =57 %_"o”g (14) = 0. 6 kips.;; L
v = ¥ .= 69600 - 110 psi > eo psi.
Use stirrups, Fig.w: 46

x: 14 x 20 =26 ft.

Stirnups No.A 5 bars

w7 S = AL = 0. 61X 30,000 = st‘ih’.{f“...;ﬁ;’.l, 12 in: o
L *,vvb o TREX 20 T e el e e

Plus 1To.5at 24 1in. for torsmn.} S
A use --.n--..coé &t 12 in' -

5at24in.,""" :

: Bond: Checks __"().K."'-i _(Reference - iﬁj%a\iibgs_fbé‘amé;) A
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5___ Beam KL I‘ig TI 4‘1

L= 17. 5 ft. g

'_}w (D L. ) '—3 X 2 x o. 15 ,‘.-"o 9. kipsv/lirxf‘t.;_[:"r: R S |
? (concentrated 1oad) S max s shei 69 lips- -

'}_‘.kTorsion 9X1Sts . B

Wl +P1’

‘”"-—-‘i‘.b.gi‘%(ﬁif?.“s_‘) 4+ B 59 (3.7. 5) 1548 kip-—ft.

L]
B

= lmsxis - 206qn Lo

ir'{fff,,(-)As 8 No-lo
Bt s me10
2 No.lo

| T‘f;’;;"kincluding 1 No 10 ﬂor torsion.,;v_,

' "“jplus 2 No 10 I‘or torsion at bottom corners.

" Spacing: Checks 0.K. ‘(simiﬁla\:r?ffii:"é-»g-Beé‘r:ni;,l‘dTVA)‘:;
Shear: V- =,,:P'*- wl =69 + 0.9 (1'7 5) = 84.8 kips.’»_ |
8895 154 psi > %0 ps:.. o

Cae g o
e g 24"i‘7§1€"7
Use stirrups hg T 47

Sth’l”ups No.s bars e

f

A =0.61% so,ooo -_71?7.5 e

s -
' v'b » 24 X 44

plus 1 I\Io.s at 24" for torsion.
‘VA,‘use"“....r..... 88‘[’: 10 in. .

5 at 24 .

a Bond: Checks 'o"f.K@ - (Reference - p,:;ja ?101%5 ,._beamsk) .



THESlS

: ] ROBERT COLLEGE GRADUATE SCHOOL S

T L PAGE - |38
T BEBEKLISTANBUL o o S

ST e kies
. rw‘:df%k‘fi? e ST e M

_7,6 ree
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‘:‘g N_“—,BeUI’Y\(V-) KL » of' Cds‘ho . F‘OO\’ "j{"'préPosfv ‘.




THES!S

;’i&;j ROBERT COLLEGE GRADUATE SCHOOL

" PAGE 4T
“BEBEK  ISTANBUL L

‘fBill of Materials of Casino Floor ‘Boams

Steel & Concrete P
No. of  Bars Wk,
1bs.

WE;/xt~
1bs.

'~§Shépé"“zeﬁgth

" Hember

" Concrete
£t3

{ Beam 1

- Beam 2
1;Beam 3 :

R

A}Béam,sﬂ

?g!’Béémns;,'

T T T S e S S Y S S - - - T e - - T N N

'12 10

2 ¢# 10
19# 5

2 #.10f
- #;10 
| 10 #‘16(
- 14’#“ 3

2 # 10

2410
10 # 10
uEs
| - istraight

6 #10

6 £ 10

21 £ 3

12 # 1o

‘8 # 10

8 # 10 B
14 # 10

 ’;40 # 5;jSﬁirru§3

Stréight‘
}Straight‘
Stirrup’
Sﬁraight 

Bent

‘Sﬁréighﬁ-
Stirrup -
Straight

Bent .

Straight

Stirrup*

'Straight'
}Stirrup i
Stralght 
) Bent |

ertréighfv

Stirrups

Straight

Stfaight

Parts BT T i -

23

10

36
40

2 X 12
2X8

56
40

.2X 12

2X8
23
14

56

'_40"v

2X 12

2X8

2

27X 20

4,30

4.30

1,04
-~ 4.30

4.30
4.50
0.380

4.30

4.30
4.30
0.38

4.30

4,30
0.380 -

4.30

4.30
4.30

4.30

4.30

2X 10 4.04

7120

520

950
1860
 '206Qfﬁ
6200 -
510
1860
2060
6200
\’510‘
‘:5550"
2180

380

1860

2060

3720
450 4050
0 7400
7850

7250

2600

71

120

120

120

- 200
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'78111 of Materials of Casino Floor Beams ( Con't.)

‘;*”Member To.of  Bars Shape Length Wt /it We.  Conevete

1 Béamﬂ

Beam

. Beam

" Beam

‘ éeam;

- Beém

Baém

- Parts h,ﬁ';.*f‘( SR <

12 6

106

3
3
3
3
6
6
6
6
6
6
i
6
-6
6
6
6
6
6
6
6
6
6
6
6

8#10
8410
12 # 10

38 ¢ 5

‘:6,#'10&
545
8 # 10
810
- ,1’"’2# 5
“10# 10

2 # 10

5 #'1of
o v # 5
7 # 10:

4 43

Bont

vstraiggf'f,
Bent
;'stralght
;Stirrup
Stralghtl
‘Stirrup gt
Straight
Stralght
‘foifrﬁﬁéii'
.Sﬁﬁkﬁﬁﬂj

straight -

HStirrupsr

;lS£ifrups :
o straignt

Bent
Straight
,Sfirfups
10 Straight
Straight f
.Straigbt'} 
Stréigh#l

g

é%réighff

2 X 20f
- 2 x 10
'>.1572?
h;v19 

16

2x10

22 ;.

T

10

40
zx12
2X10.

22
16
12

ﬂf4 50 :f
'iif4 30;]
ié;sof
P
ﬂé;sb;j
1.04
28 as0
450 -
s

36 450
450

 1?§4f
450
450
‘71;04’;‘
430

430

 4.30
 4.30
4.30
- 4.30

RS

4.30

1.04

‘lbs &
w0
6200
2480

5800

Bem0 L
1240
5g¢537_<;:
LmaRO
 f822Oi;u ‘4
*fé;éo ;j;
Csso0
>CSQOQ -
4550
BB
-"stpi,:  |

'"ﬁ~ft§;?f

t, 2dQ };f~<;: 

P
RS PR

20 120
‘féé%5 ;:;;i€ﬁTi7y:f

10

180

180
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o Bill Of Haterials of Casino Floor ‘Beams | '(. Con't;) A
e ‘rMembezf No.of ,:Baré‘ o Shapé"<' Léngth : -Wt./ft \Jt- , Concrete
1 - Par-t;s S fE 0 v dbse lbs o fgR
6 2410 Straight 428 430 1450 o
- f‘44 # 5 stirrups 2'xfio' '1.04. ‘;5$90' B
iéeamf14' 10 # 10 stréigﬁt 15 4.30 ses0 7w .
R 4 #10 Straight 'Alo; - 4.30 '10405
10 # 5 Stlrr‘U.p 10 ,1.;04 630 o »
Beam 15 10 # 10 Straight - 20 4.30 5180 92
o 10 £ 10 Straight 12 4.30 5100 |

oo 0.0 o o o

12 ¢ 5 Stirrups 10 . 1.04 750 - - |
| Totals 189’,‘240‘_'." -"1755‘

’é Eétimated Value of blasted rock = leveling + b,asemén'f:bldsting B

'.‘,,L/e_ve‘ling = Av. area }{ av. depth.

L

100 X so x 8 40 000 £t

]

| "Basemenf Area of polygon E depth.

%
= 3750 X10. = 37, 500 £,

Total Volume = 77,500 % .
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- Beams-“

DESIGN OF CASINO. COLUMNS

~ v " Loads and Momenss on Colums.,

‘Stiffness Factors'

All the magor baams have the sama cross—sectional area of”
2 ft. by 3 ft.

K of cantilever beams- Stiffness of cantilever end - at the
supnort is taken as zero as” -the carrvhovar factor to the free
vend is zero. : . '

K of fixed-flxed beams-
I=b8 = 2(8° = 4.5 8%

12

L = 35 Tt.

K=I =4.5 = 0.128
T %

"columns-"'

S A1Y columns hava the same 1ength L = 15 ft. and the,'sana_

;‘_ outside dlamefer of 3 ft-'_i

K of columns-"'”“ﬁ:‘,
; ' PR {}

= ud -/2)5

S 4"“!. & .
E=1 = 0.265 o
SO k’g%c 1umn) =K (colum) 0.265 = o0.67 -
e “ 1 St of K a2t Joinf fﬂﬁﬁﬁg SE T




ROBERT COLLEGE GRADUATE, SCHOOL

el
poe

PAGE - <t

BEBEK | ISTANBUL

wWLaJ

B .
JQJJM.W uﬁ H.Cm“ﬂv“(mdr..-o .. AM((}J‘_O\J rU(;.Au.Q,U

o wo)d Br-zLd! 4




e THESIS
ST e T ROBERT couxes GRADUATE SCHooL.
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:fii’>173b\e'ﬁl 3 Monants Resisted by Golumns kipn
bFlocr 1' Column L Mx
Top Floor e 1“{{“J586A“7

weooo 2;fffiéésff‘3
" 082 495 160
" ”f;i258f 1;“-"”
o 3i-w5§6if‘~
n 1268

1t

1052
" 1052
" 1268

1

586
Basement 586

. " ’

R T N T T R " R

1268 771

un

:'1052; : '780 5

" 3052 496 llédff0.6751 f780hvlff' |
N 1268 77 5§E5467f0‘675?7104of=7 e

n

e

';586’k11260‘i'1590N 0 675 940
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Table ™ -7 Moments at

 Jotnbl

1

R N

1348

762

1940
888
762

T My -

Joints

LS

762 586
2050 -1268
-888 1052
\fié4o‘ ~1052
762 1268
1548 -586

-7 : M‘y

480

- 1180

409

205

409
1740

 7(Kip-ft.}

(=)iy \ My
-1740° 1260
409 )
905  ~496
409 496
%1180 -771
—a80 1260
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Table ISE ’ _Qa

" Floor

Top_Floor |

"o

n

.

"

n
 ;§jrst Floor
o n

"
o
o

B |

” 7%éseméﬁt;:j

" ‘_ :

oLn

Cen

.'; Pl, PZ: P5, & P4 are the loads due to max. shears of tha ELas

S S S R S - S N U~ S I U SR R N I

Loads On Columns

Colum | ‘Pl T
1.

85

92
85.
85

" 85,

supported beams.f;'{"

EV* Ps is dead load of column

e
148
148

-

e

ij i43ﬁ
ez

Py

o2

138
w0
0
138;,
= 92”-
92
138
e
70
138
-
o2
::1531
0
0
e

:P5‘
62 L
: 96:: e

(kips)
Py Ps

69 84

26

% 6
6o 8L
% 69

69
9% 69
q647f i‘;

ea 14

96 69

Ps PS P

PG direct loads en aolumns from columns above.v ﬁ;
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| 4on 1t prior to construction of concrete encasement. ,>jfffﬁ'['

AS the heavy structure is supported by~31x columns only, the_;'

‘ *values of the axial 1oads and moments on the_ columns are quite S
-f.iee,’shown in Table . u o L

5 1‘It'is>fpreferab;eiin‘this» case bto deeighisteelfcbiuﬁnsﬁencased-_:
in concrete where ' the steel is designed to carry the whole load

.| on'a colum. .

"The'steel core"ise going to- be encased in concrete to have

a totel dlameter of ﬁhree feet as was originally planned.' Ther
Lencasement will serve a further function and that is it pevents '
ﬁcorr091on of the steel core. The~ concrete encasement will be |

’f;reinforced W1th a wire ‘me sh.

The steel column w111 be designed to carry the whde 1oad

The eores will be chosen to have the same cross section for

751mplicity of construction and for perfect alingment of cores

:lion top of each other$ provided that economy still prevalls.\ff»-ff“},ff
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Desugn of Columns 1 5 24 and 6 of F‘loors 1, 2, and 5
- u (max) = 940 kip-ft. | R
N (max)‘ =1651 kips. _

' Try 2 - 14 W287 plus 5/4 in. cover 'plate's,"F-ig.jS;;Aa.,.A L

A = 84.37 .
Depth = 16‘.'§N1,"_' |

:wvidth" = 16,15
I = 3912 in.

X ;ém~ = \/(18)’- - (’b 0'7)

x'= 16. 1 in: approx¢ | 16 13 in. CQeRe e e

| Totel cross sectiomal area As
2(84 57) * so x 5/4 x 2 o

Mag.£( axiai)- = N(max) =1651 = 7.72 ksl. &

| Max.f(vendingl= M(mex)C 7

| 'm(m): = 940»ki‘p;ft‘., S

C =8.41+ 0.75 = 9. 16 

-

B 2(5912) + 45(8 41+o 37)

=11, 284 in

Max f(band;mg) = 940 Xlg X 9 16  =_; . .9‘41:'\1&31
= 11284 S

Mex. Stress = 9.4 + ’7.*72 =17.12 kst~ 18 ksl -

~ 0.K.
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| Design of ~Golums 2 and 5 for Ploors 1, 2, and 3z

M (max.) ='v104o’fk;p-ft.
ﬁe7(mgx.)- ='e1211 kiﬁs{

Try the samedesignofcolunm 1
Mai:f(axial)g =1211 = 5.68’ksi~ |

;Méx.f(bending) = 1040 X 12 X 9.16 = - 10.2 kst
T e | ,

Max. stress ='1o.2‘+ 5,68~ = 15.88 ksl 18 ksi

o gReihfb\:?ceinehtﬁbf N Ccncre,te Encasement

SEN

The concrete shall bej

{hav:mg Wires of No. 10 AS and W gage or its equivalent.

0.X.

:fj‘_;’gnforced with wolded wire mesh, '

The wires encircling the colmﬁn being Spaced not more than 1 

’iﬂ,4 in. apart and tbose parallel to the colnmn akis not mme than

}-"“8 in. apart . This mesh shall extend entirely around the coluxm‘.

:‘;at a dlstance of one inch inside ‘che out.er concrete surface

,_i,(except at the four corners where the dlstance will not exceed

>”fiha1f an’ inch.)

,f"f'Thef s'pac‘e" inside the steel colum will be filled with concrete.
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SN SONNAY ‘—,F" -

I Wive
mesh
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TTTITI7Z 07777777
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e THESlS
ROBERT COLLEGE GRADUATE SCHOO
BEBEK ISTANBUL o

PAGE 451

.| construction of Golumms: . ¢ .

Each two 14 w 28’7 oi’ a column will be welded together

f}_;lalong the outside edges. ”

i Tbe corner plates will be wéldedvﬁo éhe'}column at the
&T}ffedges and glong the. entire length of the column to ~@povlde

;la homogeneaus cross section. St kk , ‘ »

‘ Speclal brackets shall be used o fégeive'fthe ehﬁiﬁe:
?ffloor 1oad at each floor 1evel. | o |

i The columns will be oriented in the _direction of ﬁéﬁimum

f'moants ‘as shown in Fig. .

| Footingss -

These will consist of plaln conrete square blacks of 6 ft. Xﬁ
, 3 ft. 10. #9 dowels each * five feet 1ong will be used to connect

f:wiﬁh the supportlng,footing-
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| material

| Concre te
Cove 1"‘ | Plates
W  Boams

‘Wire Mesh

| Domes

i
N

 Bill of Materials of Casino'- Colums

~ Steel and Concrete

‘No. of Parts Material by part = Total.

18 (76 +75) £& - 278 £t
18 5/4 ing'60 £t  3/4in. 1080
18 ' 24 ft. 14F 287  4320t.14F 287

318 440 £t.No.10AS&W 7920ft.No.LlOASEN

6 10 #9 . 5 ft. | 300 f£t.  #9

j

1

]

]

1

!

X 1
"
{

|

1

!

Total \’ft. |

5.’5 kip81

1

124 kips.;
!
1020 lbsi

1
i
l
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~ Chapter v

DESIGN OF THE SHORE BUTLDING

. general Tllustrations

Architectural:

The fact that the area of the casino isylimitSd, the space
ower the rock should not be'misused as was mentioned in Chaptéf IV‘j"
Thinns which are not directly related to business at the cadno |
should be placed in the shore building.

- The shore building conSistsiof a small structure. Fig. :v. “
It includes entrance to the bridge, kitchens, store, staff room,

and administration.

On the southern side of the building there willbe a parking'
place big enough to accomodate one hundred to two hundred cars.
Architectural design and dimensions are shown in the following =

pages.

| Structural: (“ fs' = 20000 psi tensiie‘strength‘k(struCtural steel}_

: “#f1c = 2000'psi at 28'days;  " ‘

% live load assumed = 50 lbs/sq.ft. |
Foundation is 1ald on solld rock of 9000 psi crushlng

strength.
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1; Design of Slab S ,Figgxf.éﬁ.' .

fStructurai‘Design"

Deéign of’ Sla;bs‘.r'-"‘ ‘

\Load-

o Monants'i

ZSteel;

~ .‘I'hic.k:nesé;:“ :

' Two“ Way' slab, o
t = 6 1in.
B Parimeté§§$80“

w

R T T T

(80 X 12) / 180 = 5. 55 in.  6, in o.K.j"
= 0.125 kips/ sq.ft. | H |

Short span = IOng'span : (Two edges disc.)'”l

1.
2.

B

As

= rv&"”";*'
~ Ts3@ A§5-T$7§Y(6) 8.8

7 (Afrangé*stee1 Wlth adgacent slabs) piggggsyg.A};ﬁ i

_(-)m at disc.;edge ® 0. 025 xo 125 x (20) = -1 25 kip-fé-i

1’}‘(“’:')"‘5-""0 2'78 8q. An. /ft. g strlp. ST
(-)As:-o 141 Sq.in. /ft.,v strip.,;_f.",‘f o
{)5s = +0'210 sq.in. /ft- strlp-;‘l

1

i

S ' : » : 1

(-)M .at cont. edge ‘= 0. 049 X 0 125 X (20)— —245 kip-—.f.‘i1

(+)m at midspan = 0.037 X 0325 X (20) # +1.85 kip-ft.

= fm7j’=f“_‘,M'f =

®

~ {Type:

', Load-’

o Momsnts~r

s Thmmsss-.» ‘

"Design of Slab Sz. g Plg.SI 4

TWo way slab.,

W= 0 125 kip/sq ft.

6 in. (similar to' S,) k‘}f~ ff  vf~“ ff-   ,‘rf‘j :ff&

“Nsimilar to Sg (one edge disc.) :’ : SR R

’ ’_;1 (-)m at cont. edge = 0. 041X0.125X(20) EX 92 05 kip-ft.:
2. (—)M at dise. odge = 0. O21XO 125x(2o) = -1 os kip-ft.'\v" .
*3 (+>m at mldspan .-.o os:xo 125x (20) = +1 55 kip-ft. |
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a5

fif.‘{(v-)As

= M ( SJ.milartg S‘) ,’ '
"B s, , s

_—0 253 sq in /I‘t.\ str:lp

”‘!I

-0 119 sq.in /ft. strip

R (+)As # *0. 176 sq. in /ft. strip [ e

o (Arrange steel with ad,}acent slabs) ﬁ Flg.j_G,T |

A _‘De's'ignv of ”Sléb. S_,;'gj Fig._in:‘--a*,.

Typa:

‘l\’fo way slab.

’Thlckness et 6 in. (ref. S, )

j_'Load :

' W = O 125 klps/sq.ft.

e ‘_,'{Moments? = 14/20 = 0. ’?. (one edge dlsc.)

‘ 2,4.(;)15 at »comt_.edg‘e,

’Steei,:

,55' (+)M at midspan

i

" Tong Span:

Short span-

A

1. ( )i at cont. edge‘

A

0.047 (0.125)(14) = 1.15 kip-ft.

0.041(0.125) (14) = 101 kip-ft.

Lii

5.(2)M at disc. edge = 0.021 (0. 125)(14) —-G@Bl kip-ft.

‘II

6.(*)M at dlsc. edgs = 0.031 (0.125)(14) = 0.76 kip-ft.

8.8

V'AéA =M (simil'ar to S,).

" 1.(-)As = -0.175 sq in./ft. strip.

’fﬁﬁw(+)A3'+*%0'150 sq.inf/ft.lstrip.

: »4 (-)As as&o 114 Sq'in'/ft-gstrrip."f_ S

5.(-)As = 0. 058 sq.in;/rt.'sﬁrip.

6. \('+)As +0 08‘7 sq.ln./ft. étrip. ,

(Arrange steel m_-bh adjaceni: slabs) »F‘iig.sc_s,e‘_,4

0.062 (0.125) (14) = 1.52 kip-ft.
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pesign of s’iﬁb sa -"vFilg*.ﬁ:_?lv.;" |
T}]‘pe:' : o way slab. . A |

| "'Tn-iclmess-w t =6 »m.‘ (ref. s, )

‘Load: W =0.125 klps/sq.ft. AT
Moments 3 14/20 = 0 ’?. . "(‘on‘e 'e‘dg'e» disc.)
o Short Span' R |

1 (- )M at’ cont. edge o 062 (o. 125)(14) = z;.sz k:.p—ft.’

;;3.'(+)M at midspan;—.o,;otl'? 4(0.,1275)(14) ‘= 1.15 kip-ft. .
| 'L,,O_hg span‘ SRR e e e
. 4.(=)n at cont. edge éo 041 (o 125)(14) = 1. oi kip-ft.'y o

o s (=) at disc,edge = 0. 021 (0. 125)(14) = o 51 kip-ft.g B

"

6. (+)M at disc.,,»_,edg.e, = 0.051 ;(o.125)(414) 0% kip-—ft.’}

SteelAs = ﬁ (similar to s )
. BB o
B _..)As & .Qo."175:»s‘q. iri.’/ftv.‘r, H‘st‘rip'.k :
5. (+)As =+0 130 sq.in /ft.f« strip. L
: '. 4~ ;(‘-’-)As‘f;:i’é‘é’ve 114 sq.m./ft.-:;strip. :
oY (-)As= 0. 058 sq.in./ft.»"ﬁstrig)?
6. :(‘_ft-).gl_.s e +0 087 sq.in /ft.‘ 'strip. | _ ST
e (Arrangesteel with adjacent slgbg)@j:f Fig.ﬂ:-ﬁ. 3 - s

A

’ '._4-Design cf Slab 84 = : R R

'_“:Type Two way slab. :

g _L;;Tiuchless. t = 61n. (rei‘-.

15 ,Laad-f';, w 0 125 kips/m-ft-‘ e SRR
-,.‘f;m.aments- 14./20 ;_— o '7 (interior pal"};?év;l.d);_.? o
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"":'7i"'_“short Span'.'f“."ﬁ"dn o s A
1)U at cont.edge '=0.055 (0.125) (14) = 1.35 kip-ft.
3. (+)M at midspm ~ =o0.041 (0.125) (1) =1.01 kip-ft.
‘ Lcng ~Span'- B _ / ;.
o .14 (-)m at cont edge = o 033 (0. 125)(14) = 0.81 lip-ft.
6. (f)m at midSpan = 0. 025 (o 125)(14) = 0.66 kip-.ft.

e Steels:

" As = _M_ (similar to S,).
S oEs . IR

1. (~)As =~0.153 sq.in./f%. strip.

3.;‘;('*')1&3 S =.10.115 sqd.fft. strips’
4. (-)as = -0.092 sq.in./ft. strip.

Lij

| ;5. (+)'As +0.075 sq.:.n./ft. strip.

(Arrange sbael vuth adgacent slabs) F‘ig.l 7,8 .

-‘-.Desvign 'of- Slab Ss- H _’,F‘ig.‘sp- a.

.: ‘Type., antilever. One way slab.

" "rhicknsss» t (fixed end) =6 in.

A (free end) =4 in; -

" Loadz = w = o 05 + (4+s) (0.150) = 0.1125
o ... EX1E .

= 0. 125 lbs/sq.ft.

(extra load due to sign on cantilever)

' _ ' wl 0.125 (4) = 1. 0 klp-f‘b. i

| steels s ,".'7"......."-7‘5' B k,‘(B,ef'x S_\ ,-)'iff‘
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©As -= 1 = 0‘.’114vsq.\in;‘/f-‘{;.- ;strip'. o
.. B8 .

(mange steel with adjacsnt slab s> PFig .X-58.

S c‘neck i‘or Shear and Bond Sx ’sé Ss

e SheaIu check for mxlmum shear. W S SRRy ‘
| ¥ (max) = w = 125 X 20 - 21250"_ 1bs./8t. steip.
Cy= v = 7‘1250 E ?24 psi < 60 psi . OuK.

- bdd  12X7/8K5

| Bona:  cneck for mntmm bona: -

i "{f-lo (Min) 1. 7 1n./ft.,strip~ |

S v, = wl | 125 x 14 =875 lbsﬁ'f.'t. strip. e
. u = 8’75 | 112 pSi 4. 140 psi “» O.K,
1.7vx'77axs R RN
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Design of Baams . -

'Lpadsi:'\Al W (slab) =125 1_b§/sq.ft;' |

e 'Banding'momsnts‘méy be determined approximately by using
‘an equivalent uniform load per linear foot»of.beam fOr‘éach
‘panéigsupportéd as followss '

 For the‘shQrt spans fWS"

(3 = mR)
:

@

|

For the 1qng.span:" W

oy

Where S 1s the Shbrt'span, and m is the ratio of short

_span to long span.

S . ‘ N
Moments:® ()M = wl
wl* for center (short) beams.

n..

® (M = wl

16

-

(U = wl*  (Code¥.

; : = .
‘-)Hféi jwl This value'for negative end-moment is taken
- as sona end supports may dPlVB more negative moment from ‘

"*

;;adJacent beams (as,in,the case,of spans_of»unequal Eength) .

! Design of Bemm 1l Fig Y- R
{ poads w: .125‘ (20) 885 1bs /1in ft. of beam.

(D L ) 22X 15 = 300 1bs. /lin ft. of. bean. |

: ,‘;f'{'rota;L w = 835 + 800 = 1155 1bs. /1in.ft. of beam.:

‘Moments:

(o E—-‘,— ,w’l = 1 (1155)(19) #9;2‘ ,kip-f‘t.t‘f S
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(=)m ?'L:'f-f'ﬂz"f' =1 (1135)(19)° = 40.9 kip-ft.

Steel: + (MAs = (HNMs  =20.2X12 = 0.91 sq.in. .

S ";(.-'})As‘;_=-],(.')M§; '!,;,*'.-40. X1z __ = 1.28 sq.in.

(+)As R 1 No.s str. bott. '
| ) 2 No 5 bent. S

ool (s eeeieiiieil 2 W05 bent. S
; RIS I T AR 5N0 5 Btr,_ top.

’sraaeing~ 5 x o625 =z 185 L N

4b000 1n. el

,«.: -n ‘

;fTotal 10 125 in.ﬁa.fi2fin: fi 0.K. 'Ql"“'“lx :
W—Z_L: -‘-—-‘—33——@2 = '9 2 k\ps ;_f,': v—.L?__ﬁz‘_’.———— 43 ps\ .Léo 95‘ Ol\

k v ATIR Xz4:
*1‘7‘°3°°/‘3 3*7/8 xz.z, 57 o SR
= p§| / ‘40 PS\ L o,

svo 1bs-/1in.f‘t. of bean.j" A

‘ (D L.)_] =2 X, 150 & 500 1bs. /1in f‘t. of baam. o
Total w 5'70 + soo 8'70 lbsy( 11n ft. of' beam. B

B ‘.,

"o

| fﬁéfn@t e (+')'m‘ 3 wa- "':
(= -I;= w1

(8’70) (15) =9.2 kip-ft;'

fﬁwymw

(evo) (15) 1:44.8‘,4kip—’fg§.,
‘Steel: (NAs =(H) U = 9.2X12 = o: 29 sq.in. -
o ’7"“‘"—7 BXE2X20

e (-)As~- (-)h = 1a.8 x 12 10.46 sq.in.~
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(+)As,.....'.'.‘ 1 No.S str. Dot

("')AS -n..oco... 2 IYOOS Stl"o tOp

v”Spa‘di_.vng: ~ (Refer. :AB??.'m 1) :_"',Cﬁé,cks : ,jO.'K_; o

‘Shears

v » = .V .

- b3d

- Bond: u = VV'

- oJa

(4

Design of Beam 3

= 8650 = 22. 5 psi =z so p81 

=0.870 (13) '=.5L65 kips; |
2 . , ' L’,

12X’7 4,

'5650 =75 psi 1407ps1;

Fig. I -2,

‘Load: w (from square slab) =125 (20) = 835 1bs/lin.

‘w (from small slab) = 125 (14) '3 - (0.7) =

" w (D.L.)
Total w =

Moments - ("') M=
(=) =
Steel:‘ - (+Yas =

7(-‘)As

o 2

= 300 1bs/lin.ft.

83

2
wl
iZ I7
¥l =1

0

10

¢

5 + 730 +300 vaglass 1bs/1in.ft.
=1 (1865)(19) 48.1 kip-ft.

(1865)(19) sv 2 xip-ft. -

M =48.1X12 = 1.5 sq.in.

‘Jﬁs \'778'5{ 22 X 20

(

-)M = 67.2X 12 = 2.1 sq.in.

Jdf's 7/8 X 22 X 20

(+)AS 4uceveee. 2 No.6 str. bobt.
o 2 No.6 bent.

2 WAL 6 akn. FAn.

»

“0.K.

 0.Ke

ft.

730 1bs/lin.ft.
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. |spacing: S ¥ 0.75 =8.75in.
| 2 zs/c 0. ovs =0.75'4n.

,.4[X 1

i x . e

\’./,/',. V‘Totalf” = 11,50 in 12 in.  0.K.

4. 00 :m.f .

ll

5 00 in. ,

V = wl =1.865 (19) =17.8 kips.

v = _V__ = 17800 =77 psl > 60 psi .
B TEX9mBXEE .

. Use stirI’Ups: Fig.’g;__\g_ .
x = 9.5 X 17 -=2.1 ft.
Stirrups: No.3 bars.

v'E , 1'?}(12-

Vuse” ..............2 No.5 at 12 in.

-~ oJ@ o4 X7/BK 2%

Design of Beam 4 _ Fig-&'—,}' o -'

Design the sama as Beam 1.

Dasign of Beam 5 Fig. ?C,—: 3. ' »
 fLomd: =2 125 X zo o= 15'70 l'bs/lin ft. "
v (D L. ) = zoo 1bs/1m £t. |
:'Total W= 19'70 lbs/lin f‘t. S

| 17: g

o I0 T

S = Avfy = 0.22 X 20,000 =21.6 in, .

IBomd:  u.= Vv = veoe = 98 psi < 140 psi

St = EL. (1970)(19) =710 kip-fh.

© Moment: :,_(+)m = W =1 (1970)(19) =51.0 kip-ft.

0.K.
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; 77(;5;' -f—_é.._xzz ‘,__)‘
t». GoP_Si '

‘a.  Sheor

1c

_‘ e ——

b S'\"_‘fe;e_‘\ E
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= ;-'g:f‘Spaéing_:‘ﬂ (similar to Beam_'ﬁ) checks 0 K.

- Steelt f4('»_+1).2;s ,51 0 x 12 = 1.58 sq.in.

C (S -"=f,,'71*’.'6fx’*12‘_}-;L-'f 2.20 sqein. oo

(+)As .2 no.s str.bott.
S : . . 2 No.6 bent.
» n¥(“)AS oo.o-.c-... 2 NO-G bento. : g _.‘x”
e . S 5 No.ﬁ str.,top. U

1 smears ¥ _= wl 1.970 (19) 18 7 ki.ps. S
Cwl= v = ﬁ18760< -= 81})81 > ‘eo-pg’i,ﬁ B AR

;Use stirrups- "'f"iff'“ Fig. -3. S

‘-x;{': 9 5 x 21 = 2 45 ft. et
‘Stirrups No 5 bars, '

s = Avfy = 0.22 % 20,000 =17.4 in.
o "?r"'B' S 12 e 5=

. uge 2 No 3 at 121n. |

E 1Bb‘nd': u o= ¥ = 18'700== a2 ‘fp's’i 4:&740 psi 0.K.

o

, Design of Beam 6 Fig. s Se ) PR - o
1 tomas =2 X (125 X 14) x (2= (0.7 = 1460 1bs/In-t,

_ (D L ) = 300 1bs / lin ft.
B Total w = 1450 + zoo 1'760 3.1353! sq.ft.

"‘?m

wf‘.j_'

n
o

_Nk_)mff‘@s: (*?)M:’ ‘%{1760)(15) | -18_.6 kip_-‘.f;_;.; g

D (AWM= owl = uFE7e0) (13)7 = 29.6 kip-ft.

S8 e e,
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‘@ Shear.

NS

-~

nq

g

b. S teel

. l’.—>
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'*fsféélif*«(4)As #,'(+)ﬁf€”ﬁv'1s”5‘x,12": o,ss'sq.ih;f f1'

i}

(=)H  = 29.6 x 12 = 0.95 sq. in.

('*')As"'v.'-.-.-.-'.‘.' 2No.6 str. bott.

:_ (-)AS ;_oco'-.o. . 5 NO.G str. top.

o Spacing. (ref. Beam 1) Checks O K.

E shear- Y o= wl = 1.760 (13) '=11.4 kips. ¥

v = ¥V 0= 1'14"00
BJ@ 12X 7/8xe2

n

49.5 psi £ 60 psi O0.K. -

o
L

"Bord: u = V. 11400

0dd . V. IX7/BX2E

83.5 psi.£ 140 psi O0.K.

- Design of Beam 7 = Fig.T-w,

Design the same asg Beam 1.

vv 'Design of Beam 8 : Pig.ll'--:z.

. Design the same as Beam 3.

L5

; Design of Beam 9 - Fig.i’.@;,

Load; w = 125X 20 = 833 1bs/lin.ft.

w (cantileﬁer)"= 575 1bs/Lin.ft.
w (D.L.) A r-soo 1bs/11n £t
Total w = 833 + 375,+ 80O 1508 1bs/ln.ft.

" Moment: (+)M = wl 1 (1508)(19) = 39.0 kip=ft. -
S 1d 14 <
(<) =wi*
T

no

| o RIETE NS
= 1 (1508)(19) 54.2 kip-ft. .
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Casen cori|

|1

&’ Shear

10

b. Steel

. Fig Y- Beam 9
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"Staélzv

- (+)As = 39.0

X
C (as = 54.2 X
(=)as :

12k 1122 sq.in.’

x N N N
12 = 1{69>sq;1n; '
X Lo

'(+)As~'.,........_1 No.6 str. bott.‘j

2 No.s bent

| shear:..

v = VT = 14400 ° =622 psi > 60 psl.

2 No 6 str.,top._:

vo= a1;i=;_1;s¢g,t(19> = 14.4 kips: .
F T = oo TR

"2

de l§ X 778 X 22

";*use stirrups.v -g SZ-:A

~4x; =9.5X%X 2.5 f,o,aa £t.

62 5

'jstirrups No 3 bars.‘“

 Use' seeesecseos 1 No.5 at 6 in.

‘Bonds -

Design of

: '(Ref. Beam 1) -Checks O.K. .

'Béam 10 F?gﬁz_lc"'ﬂ ﬂ': : c s '

Loads .

L

= (125 X 14) (3 ='(0.7)

730 1bs./lin.ft.
z 5 | :

. w (cantilever) ......... =375 lbs./lin.ft.

 Total w = B0 + 375 + 300

' Moments. .

am

Stebi: '

(9= wl

w (D.L.) . =300 lbs./lin.ft.

“. -

(1405)(13)

LU

.EHH sﬂH

wl 14.8 kip-ft.
'Eﬁf'=
10 -

M

(1405)(13)

23.8 kip-ft.

“(as = ()M = 14.8 X 12 = 0.46 sq.in.

1405 1bs./lin.ft.
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U (DAs = (I =288 X 12 = o*..'zzz sq.in.
=',“‘”""«de:3‘7‘)‘(’2§2’“‘78 o

AS | eteectonaa. “s-mi;sf-fétxﬁ-' bott. -

f_Spacing,.. ,(Ref ‘Beam 1) - Checks 0.K.

| ;Shear" ¥y =wl. o =1405 (15) = 9.3 kips.

v = v...=; 9500qr:z = 40 psi < 60 psi °  0.K.
- %73 o

Bond ¢ w= Vi = 9300 =103 psi 140 psi O.K.
o 0Jd 4.7 X7/8 ¥22 '
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B2

Fig.X.sB Qd‘vﬁ 6  Steel Re.i;nFO,_r‘cé?h'e‘Vlt—r |

[P,

AN #6 ,
N X : 2_’

|

Fip.T16Beam 10 -Steel R_ei‘nﬂa?‘c.ement,"
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l'fDeéign of‘Colﬁmné

;,Ali"beams have a depth of 2 ft.

% A11 columns have a length of: 12 ft.,

"t
W

A11 colums cross, section 1 £t X 2 ft."4 ‘

\‘F‘All unsupported'length of'.columnsvis ‘equal tovlbift. .

' »)Ali unsﬁﬁpdrtedklenpth' of"‘coluﬁhsvto:depth4=f&0 ft. ( short colﬁ
’,Ail columns will have the sane design, the d931gn will bs

‘.u1th respect to max1mum load and maximum moment.

. Moment aarried by column =
L ‘ _ k (at Joinﬁ)

‘Rélativé sﬁiffneés;-‘VK .= _Bh. 2.
. < . L . . ot . i N L j: .
K '{(colimn aéound x~axis) 8/12 L 40

1K*(doiumn‘arqund ybaxis) l .10
s = |

X (1ong beam = _4__ 12 - B
'ﬁ" — ,’_34?.

<_37-65.,- .Lj | f"

1||' o

‘K‘jsbbrt beém)

L]

N

we
1]

i

40

6% |
k, = 107 =0.30

10

68




. © THESIS =~ - LA
' ROBERT COLLEGE GRADUATE SCHOOL . 1 paGE “e

BEBEK, ISTANBUL™ -;

(Sca‘e l/lao) 3 '

14—

‘ But\ding - Co\u erA\‘s

Shore

2.0

'R'Q.I\.-‘w
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Design of a Column. ’

<max.) E—- % kipre.

“f:;?(max ) F'VO klps.

12 x = 7.3 in.

. “ :

e = ma

g|g _iﬁﬁg]... ,44 ; 4‘

o /s = _%g 2/5 u

N 5

T

P '70 [1 + 3.5 (o 540, 3)] 70(142 1) 217,1;@'3, R

 Steel; P
217

o 18~,f:*’b Ag + Asfs
0.18 (2) (288) + As (zo)

il
i

As 217 - 103 = 11.4 = 5.7 sa.in. 6 sq.in.
- 20 : ' ‘

o~ B0
Pg =_6 = 2.1 percent ..... Fig'.”sz; '8
- o

 Stress: fa + fbx + fby <« 1
I Fa ¥ F6

Fa = 0. 18 X 2000 + 20, 000 (o 021) ’780 psi.
Fb |

|

0.45 X 2000 = 900 psi.
. fa

n

7000 / 288 = 243 pai.
o0 ‘fb' =‘ .I\_;[_ o '

8 -




AEESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK lSTANBUL

G'#a 4

— | 24"

  ; ; ,, K\H/?

# 2, stire.

14

Section A_A

Fig.T-18 C&l’uv'm('ﬂ.r._ Steel Reinforcement’
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wa;# bh /12 + (n-—l) As a”
' C

: "‘.4,; 1

(24) ‘+9 (4) (20) -ééso w.

L '.=’4 2 (12) +9 (e) (s) ‘1152 EE

ks '_45000 x 12 = 2is,jss’ii}7”* N

21000 X 12 ',f;" 218 getd:
SAASEL G

.z_gem +218 21 0 ok
780 900 8O0 R

Ties 48 x 1/4 = 12 my P
. Use 10 No.2 a‘!t 12 in.

I8 nas’i‘gnf‘afi pooa‘iﬁgs‘g iy ‘:L-_‘is'e
The foundation is laid on solid rock of minimum crushlng

‘strength of 9000 psi

Plain concrete footings of mo feet by three feet with
,:,a depth é‘f 18 in.kwill be employed to avoid slldlng & founda.tion.
‘ ,"'Borings for the footings are blasted in rock.

In each footing there will be ;_6 ﬁo.g bar dowels each ,three ’
g feat long. | | : | |
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O pagE ABT

.3/':‘

L ¢4t
dowels

| d L=3'7L'

2'.

i

Fig-i—“’v Footing‘s. & Don\lt’_\s

éll
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Member No of
‘ Parts T

T e e 0 0 EE IR I ®~ﬁ®.§m'/w_,m°”M‘ﬁm o g o _ 

Buiiding-

B 111 of Materials of the Shore
';Bafs,;;

24 #?3
'120 i 3
20 # 3

"r,zo;#:s.:‘
20 #3

| 14#5
20 £ 3

20 #fs;

yig»3b°#:s -
ﬂmﬁs

'.1 ;20 # 5

C1ag

- St391 & Concrete

:St?aight,‘

Bont
Stf‘éighﬁ
L

Bent;

Stﬁéigﬁtl -
  €147# 5€

L S

Bont
Straight

woo

T

i?:ﬁ14 # E ;gitfii»
. ;;120 # Sl
P~§f10 5'

}'Shape;:

fsﬁﬁéiéﬁtj,

iLength

;: 22v>

_22 = |

21 -

22i7;

21

-
21

0.376

Wl /Tt
1lbs.

n

SR

. 2x4

15

Cn

it

W

W,

106.0
- 323.0

86,0

30940

62.0
- 323.0

309.0

43,0
325.0
; '222.0 .

1320 —O ’

86.0

325.0
222.0

62,0

woo

N 55. |
'f,;51 o -

4@ O

140
- 118, o")3‘
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‘Bill of Materials of the Shore Building (Con't)

| Member To. of Bars _Shepe  Length Wt./ft  Wt.  Concrete
Parts o 1bs. “1bs ft3.

7 £ 3 _Stralght =~ 21 0.376 5640
7#5 - Au ) 6 " 1_6;0._ ,
14 #3 Straight 2% 4 o ,41.0 140

2]
RN
"
e

2a$3 " 15 " 13200
1 vE3 " & v 150

743 Bemt 22 - " 57,0
4B ‘Strgight‘r '  21‘ m salp
':54# 5 fV,i"'g 6 " 11%.0 135
27#3 7_ " 5 , " ’ | :
“5 # 5 oo v «f f'rzrxfsw 1.0045 ~225;o 180
2 # 5 Bén£ﬁ  o 24 ]  \'?' . 500.0
;1 + 5 stfaight. 21 Con 151.6

24 5  ‘[ "~f?."‘; 2 X 4 "-7“ | :iv.b 21
. aFs " e " om0
B3, Bg 2 845 2 Xe "  150,¢_-,120'“ ?
e ’”2f# $jiBentﬂL,,k RV L '196;0 |

2 sfstéaight‘ 21w "*57“0
243 stirruéf‘ 2xs o 576'1;- 18. off' o
'3 # 6. straigh#‘f ‘2X6  1.502  1io0. 05~  60
Czdemens 2" ue0
246 stratgat 21" 1280 o

T T T T N S N = K- - S NI F T S R S

9{?#?§ﬁmﬁﬁf;&2xe€70$%ff'm.{ffVP«W‘
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B 111 of Waterials of the Shore Building (Con't)
Member Wo.of  Bars Shape  Length Wt./Tt. Wt Concre te
\ Parts i 1bs “1bs. r3.
Bg 1 5% 6 Straight 2 X 4 1.502  532.0 21
1 246 ol 12 " 42.0
By 2 246 " 2X 6 n 72.0 60
2 2% 6 Bont 24 " 144.0
2 246  Streaight 21 " 12640
2 2 # 3 Stirrup 2 X 6 0.378 18.0
Bio 1 2#6  Stralght 23X 4 1.502 24,0 21
| 1 3 4.6 " 14 " 63.0
c 12 6# 9  Straight 12 3,900 2920 240
12 2o0#e2 Ties 4 0.167 160.0 |
Footings 12 6 # 9  Straight 3 3.900  730.0 108
Total:; 9697 1628
Volume of Blasted Rocks

v

A

'Area‘X av. depth

(54 X45) X 6

14,580 £t°.
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{the following pages.,'

DESIGN OF THE STATRAAY

. Gomersl Illustrations =

General specific views of ﬁhe stairwav structure are qhov'n in

;The space 1nside the center wall is big enough for tWo elevators. ;?
' ”%Sanitary plpes, water pipes, and electric wire extensions may pass’:
'through that space.'ui' ‘H';iw‘ " i dl | j - -
’All columns have 1ft X lft. ‘eross dimension. k %%7 ¥>‘

;All beams hava 1ft X 2 ft. éross dimension.v€' 

A1 steps have a rise 6 in. and a run 10 in. 12°\ . SR
fSide walls are to be bullt of concrete hollow blodks 6 indhes deep.‘

/i

;w/sq.ft.lcf wall includlng Wlndow openings etc. is assumed to »’;ff”
jequal to 30 1bs /sq.ft. . .‘ ' ’ k |

;fs —-20 OOO psi structural steel.‘ -

1 2000 psil gt 28 days.~. |

. . , _ :
Foundatlon is 1aid on solld rock of 9000 psi crushing strength.
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‘ . S r qu(‘ ;

-

gt Flee

Rt

-

JI_P" Floor

Bl

lo5"= Skoirwery
eley. - o
Casino lSli‘?
Floor

«Bviq\C_

) ||h’;m .

.Fié:.ﬂ;vl-‘lgé‘(Vationsv', V_OF 45.‘t§|'w'vyicl\3v. & lF“oorks
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‘Structural Design -

'Design of Top Slab

Design of §, Fig;‘ﬂI,;z . |

L =12.5 ft. s =8 ft.
Loads~’This glab is going to éarry'the.elevétor's dead load ofAmbﬁor,
,passenger cars, live load, plus impact load., '
V‘An over safe approximation for all this would be 5 tons per
. square meter. B

5 tons/sq meter % X 2200 = 550 1bs/s;‘q'.‘ft.f
1z e

_w'(D,L;)"= 6 X 150 75 1bs /sq ft."
o TIZ A

Total w = 625 1bs./sq.ft.f

: Design- two Way slab"
For edges contlnuous'_f>;;
8/12 5 = 0.64
, Short span= ‘;““’i : SRR .
: -)M at cont. edge ‘== o oso (o 625) (a))—- ;kiﬁ—f{:. : A
(+)M at mid-span O 044 (0 625)(8) 1 76 klp-ft.}v':ﬁf

Long span' 1 i5

,»(-)M at’ cont. a@ga o 0,93 (o 625)(12 5) = 5.22 kip-ft.v -

"% 4‘ (+m at mid—span o 025 (o 625)(12 5) = 2 a4 klp-ft..,.,,
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— - —— ———— - — — —

FigaT-2 Plom of Top Slab of Steirway

’
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1. (=)As = 0.300 Sq.in./l"in;i-v‘t.:
2. (+)As =0.220 ls_qif. in./lin.ft.
5. (=)As =0.400 sq.in./lin.ft.
5 4; (+)As = 0.300 sq in /1in ft. o :
Arrange steal wit‘a ad,)aeent slabs.  Fig. ML 3447'

vDesignidf.S¢, .

Fiowz

L 8ft.,  soaft.

Load:

v (L L

v‘ eW_(D.L

o)”

.)

‘defél}W

:.100 1bs/sq.ft.‘~ 

=B X 150 '75 1bs/sq.ft.
- T§ :

. '4—-, 175 '3.'1:'.&. /»sq.f‘-t,‘::' "

_Das:\.gn tWO way slab- :

Moments:
”l-
2.

B 3.
.4,

Steels  As

l.v(:)As”

2.‘ (+)As .

One edge discontinuous-'

m =

a8 = o. 5

Short span-’

('—) M

(¥YM at mid‘span ’ #v0.0625(0.175)(4)

a

t cont. edge = 0.085 (0.175(4)

Long span~

(-)u at cont. edge = O 055 (0 175)(8)

(H)M at mid;spa_n. f— 0. 025 (o 1'75)(8)

-
—

M
B

(similar togslab S‘).

= o oza sq.in./lln.ft. |
‘= 0.022 sq.in. /11n.f1:. :

= 0,174 kip-ft.

= 0.232 kip-ft. = =

= 0.28 kip-ft. .

- 0.57 Kip-ft. -
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B.(-)As =0.035 sq.in./lin.ft.

4.(+)As = 0.046 sq.in./Un.ft.

Arrange steel ﬁith adjacant*s1abs; Fig.j553,&¢4;4

| baaé‘== 20.5 ft. S =4 ft.
'- Loadfg Total w = 175 1bs. /sq £%.

Design two way slab-
One edge discontinuous" oo
m =4/20.5 =0.2 £ ,0‘.»5,_ .

‘Moments Short span.

1.(-)1 at conb. e;ﬁge = 0.085 (0. 1'75)(4) = 0.232 kip-ft.

432‘.(+)M} at mid span = 0.062 (0.175) (4) = 0.174 kip-ft.

Long spans

3.(=)M at cént. edge = 0,053 (0. 175)(20.5) =2.45 kip-ft.";;:-“,f_-

4.(*)¥ at mid span = 0. 025 (0 1'75) (20 5) = 1. 84 kip.ft-s,

‘Staél: ‘As = M‘°'(simiiaf to slaﬁ S\);f
R T8 Sl T

< 3. (=) As :='o 029 sd.1n/1inft. L
2.(+)As = 0. ozz sq.in/nn.ft._; S
ﬁ-f5i(35387‘~ 0. 50 sq;Iﬁ/iin ft.. :

 4.(¥As =0.25 sa. in/lin £t.

“agikArrange steel with adJacent slabs.ffﬁ; Fig.Tﬂ 3a.4
. Prpom 8. S, and S, shear and bond Checks 2 0eKe
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Design of Supporting Beams of Top Slab

Design"orffBeam B ” ’Fig..mk—s'&sl

L =205 fb | |

* Load: w (from S  ) =2%1 (o. 1'75) = 0. %5 kip/lin £t.

" w(D.L) = 2X1(0.150) =0.50 kip/lin.fb.
| Total w '.—-,o‘.‘ss kip/lin.ft. I

R

v =0.65 (20 5)
wl -f,* 0.65 S (20.5)% = 17.0 kip-fb.
,j16: L . 15 : et T

- Momentss (=)M - =22.8 Kip<ft.

!
g
o]
i

s .

steel: (<)As = M  =22.8X12 _ =0.70 sq.in.

(Has = M =17.0X 12 =0.58 squin.

RRRREI 0L E AR mo LS

(+)AS sesecasees 1 No 4 str.bott-‘
Lo 2 No.4 bent. s

© L ()as .. 2 No.4 bent._.,.f
: e No 4 str. top."
e - 4X0.5 =2.0in.
i 3 3:‘1 | = é;.fo' .-_15.:'; 
o 2,»"1; ji.s ;;"5.19 1&;’. - | |
Total = 8.0 in . 12.0 fn. . 0.K.

“ Shears V = wl = 0.65 X 20.5. =6.7 kips.

. =29 psi 4 60 psi  O.K.
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lBond: u = v
= SRR 7w

1.

= 6700 =

',Desi‘gn"of.BeammBl

'»Load )

' ;?'f!!oment:

To ’cal "',W' :
(=m =

. .(+)y‘i= ;

Steel 3

" ‘Srpa‘c ings

-Sheers

‘Bon'd_ H

(f)AS

n

- (+)fA's =

Checks

Ché cks

“Che cks

15 £t ) e

= o 65 kip/lin ft._

) wl = o 65 (16)
12 I2

wl = o 65 (16)

16

0.K.
0.K.

0.K..

6.2 X 7/8 X 22

= 14.0x 12
" /B X 22 X o

 +-=, 10.4 X 12

= 14 o kip-ft. _ﬁ

16

a--o----.‘

2 No.4 beni;._

7..‘.......‘2 NO 4 bent.

1 No.4 str. top.r

(similar 'to‘Be_am’ B ).
_(Refarence»’; Beam B ). .

(Reference - Beam B').

55“psi‘4;¢140:ﬁSil'

 ?,0;52;sq;in.;_,,[

(similar tO/BQam ¢B) . -

“10-42,kir’>:-f‘ ts‘ EE T

= 0. 44 sq. in. SO

1 No 4 3%%7 bott.’{?"f S
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Fip¥I-6 Beam B, Steel . Reinborcement

-

. Fig¥[-7 Beawm B, - Stecl Reinforcement
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| Design of One way slab. Fig. TL_9 &0 . . -~ -

 Design of Stairs

L =20.5f6.

 Loads: w (P.L.) =150 X 1 X _(12.5)5!';; (:,'7,’.?5')?":4- 150 X TX.1

= 91 + 38 = 129 1bs./sqft.
(L L ) '71 1bs;(sq.ft.,,_ L

‘Total w =200 lbs./sq.ft.

 Moments: (¥)M . = wl =0 2 (20 5) = 5.3 kip=-ft.

(—)M = le

"

0.2 )(30.‘5}" =%.0 ,kip..f};',“ﬁ s

E - ot
 Steels (¥)As = M = 5.3 X 12 = 0.73 sqin/ft-stripg.
< _ . JaF v/ XsXxeo .

7.0 X 12 = 0.96 sq.in/ft-strip.
Ja&r— w/sXs5¥®O b

{
L g
Ll
[4¢]

L

i

=

1l

(+)AS <eeeeeee 1No.7 ab 18 In. bent.
(-)As ....%F 1 No.7 at 12 in. str. bott.‘_‘,_?ff :
Lateral Steels A ;
Use 1 3'0.5 bar, . 4 £ 6 in 1ong under each tread R
‘and extend it to the center wall. : | |

'Des:t.gn of Sz (connecting fly overs: of two stair panels)

Design similar to Sz of top slab.

1 f'Stéelz -- Short span- » BRI
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7T Stoiv slabs -
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>

/
L
<

“:5}\'sers @ 6"
D= 7"6"

Yo 15 kreads @ o

< _'4‘._.>.<_.'_‘_, 'nz.»‘é”/‘ ‘ > 4.

e
24 6"

A

S_:ckv\'oh‘ ~A-p

F-‘éfﬁf% 2 P;.\qh | /o‘f "E':\,"u’iv's“. o




| W/_a#v @ 18" bent (‘-:zq')' :

die 7 @ 18" bott

15 n'sers
@ 'C TS

xe

w7 @ l'z', toP (L. =‘ \,?:)' . .‘ |

CEFTD FR SR S
o S 17 5 (dowel) L=3'8"

o |-

1% 7@ 12" bap |
S ;(L:"/DI)’ |

D

15 tveads @ 10"

’
. Vi

4 . 2! 6" S0 S .

,F.'é.m'...w‘ Stair Sleb - Steel Rc\anr‘celfnent“: (Sca\g_ l(ft":;l;m;)

ad .

" IneNvisi‘y3eag - e
“I00HJS 3LvNavyo. 3931102 143808

20T 3’9\41‘d .

“SISZHL
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2. 1 No.3 at 18 in. bobt.
Long /Span H e

3. 1 No.B\ at 118, in. top. - ',‘
4. 1 7. 5 at 18'1n. bott. |
i ;

/S /
; o il

Design: of Beams

' De sign

1 Fig.wrong 12

of Boams B,— Bi, and BY - B
L =16 ft.
Loads w, (from stair slabs) =
‘w, (fromslab S) =
w, (from supported wall)
w, (D.L. of beam) = 2 X

 Total wt. O — 4 [t.
4ft.— 12 t.

12 ft.-16 £t.

175 X 2

200 X 20.5

= 2050 1bs/lin.ft.
5 ' . ,

L

305 1bs/lin.ft.

"o

=30 X 13 390 1bs/In.ft.

1 X 150 =300 lbs/lin.ft.

3090 1bs./lin-ft.
1040 1bs./In-ft.
3090°1bs./Lin-ft.

A,.v:saﬁe.;;,.!assumptiéh at kave.rage w for moment and shear

calculationsi .

w (évérage)

= 3090 ¥1040

= 2065 1bs/1in-ft.

: < :
MWomentss (-)M = wl® = 2.065 (16)° = 44.2 kipeft.
(9 = wi* =2.065 (16)° =55 kip-ft.
B ‘15 SR

16 i
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‘Steel: (=)As =8} =

Spacings

Shear:

Bond:‘

jaf = /EX2/XO
(+)As = +4 = 33X 12 = 1.14 sq.in.

Jdf . T/ X 20 X 20

(+)AS .eveu-. 2 No.5 str. both.

’(-)As ......;

2

2 No.5 bsnt.
2 No.5 bent.
3

No.5 str., top.

5 X 0.625

= 3.15 in.
4 X 1.00 = 4.00 in.
2 X 1.5  =35.00 in.
Total = 10.13 in 12 in.

A’ v = W‘(é) + w, (4) +.w3(8) + w_(8)

Lij

2050 (4) + 650(4) + 300 (8) + 390 (8)

16,320 1bs.

v = Vv = 16320 = 70 psi > 60 psi 0.K.

vdd T2 X 7/8 KR

use stirrups: Fig.¥l-12.

X = 8X10 = 1.2 ft.

7
Stirrups"No.S bars

s = KvPv = 0.22 (20,000) =37 in.

- usge 2 at 8iin.‘

Chacks 0.K.
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Design ofv Eearhs B"~ - B" 'Fig.,ﬁ_li:ﬁ 13

Thase beams serve tvm purposes' B ,

1. To givs further rigidity to the structure to res:t.st borlzn’cal,fj |

E 1oads as wind bomb or earth quake. B ‘ | : _
"2. ‘They carry the concrete hollow blocks which closa the sides of.‘ Lo
the stairway structure. C
| L = 20.5 ff. R R
,".Load: ‘w (from wall) ‘=»’30'X 13 =390 lbs./lin‘ft. FR
w (D.L.) =2X1X150 = soo 1bs /11n.ft.

"

 Total w = 690 1bs. /lin.ft.

Woments: ()M = wl' =0.690 (20.5)" = 24.2 kipft. -

- (+)m. = wl' =0, 690 (20 5) =18,2 ki .._'fﬁ.”-_“‘#. ERRVE Y

_51

| stee1: (..) As = = 24.2X 12 ‘=f :o_.'sfz ,sq;i’n.r-,"-’-‘t}:‘;-f‘
T . | '78 oxzo .

(+)As = m* = 182X 12 ‘= o. 62 sq.in. e
J&f T8 XE0X 20

B (+)as ;, eous 2 No.S str.bott- Gl :

:'('-v-‘-)'As .. ceeen \'5 No 5 str. 'bbp.

Sk}:';aéiﬁg:;,cihe ck’;S"_ ’04.K. i

i

: She'a':r: - V

Ly = ‘-'V = 3 '7106"' =31 psi pa 60 ps:. 0K '

| Bomd: w = ¥ = g ik 63 psi iz 140 psi - O.K.
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B / .

| AN #5

b
)

FigVI-13 Beams 8% —» 8",
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Deéighvéf-Center Wall o

—

The conter wall will serve more than -one purpose..wIﬁ*giiés g,;ffhi

:furﬁher riglditv to the slender structure .and this Will help in '

‘ resistlng horizontal loads. It Wlll support 3labs s at different, -’f

‘1evels and these in turn cut the unsupported 1engﬁh of the wél. _“

‘The wall is going to be 6 inches thick for the uppermost 15 feet,

and for each successive 25 feet downward the minlmum thickneSS'

"shall be increased one 1nch. Fig.gm 15,

The wall will have opening for elevatorss doors at the entrance ‘
of the stairway and at tha thre&e Jevels-.of the casino structure. _ff3

More Openings for doors can be made at other 1evels of the stairway

'flyhovers.

‘Load on thé Wa11;> Fig.V17tA;

. w (from top slab)

W= wWes o+ 2w, = 625 X 8 x 2(1'75) =20’20,1bs'/iinf.'fj;;, S

‘ 5 '

'U,ﬁlon AD or BC _=‘ w(from s ) + w (from 51)7  )

' ﬁ W's (3 - m ) + 2gL
5 "6‘25' (s) <3 = 0-41> 2 ;uv‘s) ; ;—e*z;soq 1bs/1in. 28,

:use w e 2500 lbs/lin.i‘t. st top level. ot

W (load from S ah each Ievel or possible 1oad from stairsu

2X 200

400 1bs/11a.ft. ; i
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‘,.“Deéign of Sectioﬁs:

The following‘formula-is'going té beAusedfin the dasigh'for f§; ;‘;

fé = 0225f'c[1 H]

fre 2000 psi 4
fe = 675 {1 -(_'_13_%5 .
. U mew |

Arasa of horizantal relnforcement shall be. not 1ess than v
0. 6025 and that cf the vertical relnforcem@ntnot 1ess than 0 0015

tlm”S tha area of the reinforced section of the wall.»

For anchorage 1 No.s ’ 4 ft. 6 in. under each tread of the f:fﬁ~*

stairs will be extended to the wall and bent up at 3. inches.!‘ ‘; »‘,\

There shall be two No.S bars around all windcw and door ;ffii_,,,_
Openings. Such bars shall extend 24 inEhes beyond the corner
of the openlngs.
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SQCEI'OV\ A. T
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(1]
KN

. Seckian 8

. E= 8";:.

T Seckion” < o

TR

B . .
TN o

‘ 'Se‘ck;oh_" V E -
t——'k\l‘-' k ’

Séd‘-‘\on F
E= (2";-‘

FigM-BCenter Well  Scckions 8 T hickmesses
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Design of Section A Fig. 15

6 in‘;

n

4
it

2.5 +15 (0.15) (0. 5) +,.o>.‘4o-'=' 4.02 kip/lin.f6..
fo =675 [1 :__(15 X1z ] = 392 psi
C \woxe /)

f =4020 =56 psi < 392 psi  0.K.
om0 T

vHoriZOntalé‘"‘f"' _ ‘*inforcement" e B : j

As =0, 0025 X12X6 = o 18 sq-in/lin.ft. S
i ?J-s%-’ = Nos a6 tm.

Vertical minforcament-

‘.,AS = 0 0015 X 12 X 6 L= 0 11 sq in/lin ft.

- A No 5 af-,. 12 1

Design of Section . LB_,: F:Lg. o I.S' e

"

Bvin’.‘f"ﬂ

25 £t.

e
it

fo =675 [1 - 25'3(‘12) ]-f='136 ?si.,j
0X8 RS o

“.'_T-Horizontal re 1nf‘orcemsnt-

 As =0.0025 X 12X8 =o. 24 sq.in/lin f’c. |
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. ' AS ,‘7‘-"' *. ':"’ 0" Noos at 4 . in'o
N "/Vertica‘l:‘rei:if;orceﬁxent:‘ S S ‘

- As =0.0015X 12 X 8 =0.15 sq.1n/lin.ft.

AS o‘woo‘r--';N’Ooz at8 ino

{Design'of Sectidn C o Fig. }- «15 o
t =91n.._-
11,=- 25fﬁ.‘ R |
R :’vb "B 92 + 25 (0 15)(9/12) + 0, 4 X 2 = 10,55 kips/lin ft.
f evs { - (25 X 12)] = 285 psi |
S 40 g

’f_: 29550 =9'7 'psi 4 285 psi . 0.K.
: T“"g , | N

‘ Horizontal reinforeemant'

As S o 0025 x 12 x 9 o 27 sq.in/lmft.

Ve rtz. cal e infor ceme nt- '

. AS ;;’: ,F-"-'*.-"tlon .- NO‘.3 at 8 13‘1. o

{Design of Section D Fig. » -w o
g'= 101n.
L= 25ft.

W s, 10.53 + 25 X 0.15X 10/12 + 0.4 X2 = 14.45 kips/lin.ft.
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o f ='_m14450 =121 psi 392 psi . O.K.. .

:Hb?lzontal reinforcenent-

"\As = o oozs X 12 XE 10 = 030 sq.in/lin.ft. e

s e Mo aam

”-?ebtical reinforcement*‘v"

/

s = o 0015 X 12 x 10 _- o 18 SQ-in/lin.ft,_}_

g 'ﬁeéignvdf  Sebti°n"Ei-;féiggjzp}ﬁlSSﬁ” fl;t
6 o= im0 |

L o= 25 ft..

g e 14 45 + 25 X o 15 X 11/12 + o 4 18 30 kips/lin rt.'
 fe =675 [1 (.‘asx 12) 60 et 3
.‘f = 18300 ) 151 psl o '460 Péii )Ak f’6;K;‘:‘%’v<j;~ S

¥

Horizontal reinforcement"} N ,
As =0.0015 X 12 X 11 = 0. 18 sq-in/lln.ft. |

~in two 1ayers. f

=

A8 sevviiee Nou3 at 12in. each layer.
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Deslgn of Section F ~ Fig. - 15

L =255,

18.30 + 25 X 0.15 X 12/12 + 0.4 X 2 = 22.85 kips/linft.

@ = 675 [1 - (25% 12 3] = 505 psi.

\zmxT
f = 22850 = 158 psi £ 505 psi 0.K.
12X12 | | |

“Horizontal reinforcemént:.
s = 0.0085 X 12 X 12 = 0.36 sq.in/lin.ft.
| " in two layers. |
As ,"',"‘.' .o ‘No.E at 6 1n each ;mlayer.

’_'Ve‘rtical r'eini‘orfcenxent:

 As =0.0025X 12 X 12 = 0.22 sq.in/lin.Ct.
R o o ; ' in two layers.

. AS seessee No.3 at 12 in. egch layer.
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Fig¥-16 Center ‘_w‘;x.\l@*,  Steel .r”é;:;;cg;cg_j ment
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4 Deeign of COlumns,f'

The relnforced concrete design of columns is going to
‘consist of three different farms' | |
1— Coluxmsi G, C3 - and cg"_;» 1~c'3
92— Columms C, —C; and CY —— C',
5- 001umns Cé—;C,“‘D and ‘C"gf‘* CV"u' ’
. In each of these des1gnsvthe max1mumrconcentrated load and -

';”the maxlmum bendlng moment31n the X and Y directions are con31dered

This is done here tc sxmplii‘y the work on the si’cu and reduce
o '_T.'the amount of‘ labor. Another 1mportant thing here is that the
j quantlty oi‘ steel 13 not going to vary conmderably if ten different/ :

3 fzdesigns are made for the t;en different columns._: '

Relative stiffnessof columns : K =I/L S

: »".’_Ku(_%l'ehg lsea"m)‘ 1(8) =0.0825 325 .

K (Sh°rt beam) 1 (s) _=0.0415 41 .
T II@; SR R R

E (eolum) = 1 m =o0.0088 86

y- k-y = K (colnmn) 56 =0-146 ;

Sk, o= K (colum) . ‘=56 =0.118
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at*fﬂTébié$ﬁ+l ﬂ=

Moments on Columms -

’-!-G & o -=;:,.14:.10*‘-_T22':;8*‘0{11,'8-10’-146. . 1.85 . B.84
';fc,;kc',;; j< D T R

v"TaBiéTI[*Zf

 toadson Golums

{colum 1 w4 P AP =P
T . o .~ kips - kips kips

1 8 1l . 11.9

.15 13 11.9  24.9  36.8
mo " 36,8  25.0  61.8
: I . 6l.8 Con . 86.8

c
8
c
c.
¢ " " g8 "o 111.8
- om0 g
c L ”.ﬁif o187  ;5;15' 162
c o ‘f"\,“_, 162£,f*>ﬁ "o ygy
y | .

‘fﬁ:-, lf?‘i- . 21?]:;?12'" _”f.'.‘257~

length of Column
unsupported 1ength of column o
min. thickness of columm - l ft.

=.'o
Pa-Aak
nlln
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, Design of— Columns : c — C4v &z C'. — C' Fig. ‘6’-"‘ o

| ‘my = 3. 53 , kip-i‘t.

Sor o 86.5. kips. Sy x

”‘v'(Bendlng effect is small ?;‘11‘,'\’1111 be accounted for by
':increasing percentage of steel) o

NE P (L5 - 0.03 h/t)

; N = P(15—005X15)

o 18 fchg + fsAs rf

,Il- ,

steel: P i |
. es=o. 18 (2)(144) o+ 20 As
7 As = 2 2 sq.:x.n. - E .
: . AS ‘;--.ouoocconlon 4?"0.9"‘ : -
Mo barss 1 x 48 12 in. ’" , ~-fj._ Tl

- Design of *Colm’i&xs c; i;.;-cé: &'? c';—=r0'e , F'ig. ‘3.—\9 o

Dl 5 ss kip-ft.,f'

.dccounted: for, .




~THESIS

. ROBERT. COLLEGE GRADUATE SCHOOL.V T e

BEBEK ISTANBUL

 PAGE 22@

;,Sf5913 

‘Tie bars:

p

=0.18 fre Ag“sf:'f‘fw‘ms- |

205 }-— 0. 13 (2)(144) + 20 As

»A \‘As' '%- 7.2 sq.in.,‘_'v: o

AE ..o-.-cncca BNOQQ '

1 X 48 = 12 fih;f; : \

At C

Mo

My

: ",N'

S

 Steels

. Tie barss

270 -

| k‘»'.’ ‘As‘ ."‘Q .kﬁ...”‘;‘ No. at 12 in. " "7'_" .

= 5. 2 kip—ft. el
= 3. 55k1p-ft._wﬁf{9_' 

= 25'7 kips. R AL
(Banding effect is neglected)

==1>(13 -005 h/t)
,-P(ls_-oosxw)

= 23'7 / 0. 91 ', = 270 kipsf-'-‘,,v-;-w‘\' L

=0.18 floag + f';s”'«As" B e
0.18 (2)(144) X 20 as ey

,"

As = ’.I.O 9 sq.in. |
AS .¢.~..-o¢c. 12 NO 9

1 X48 12 in.

o As.. . ........ No.2 f'é‘c*_};l_zfﬁin'.bf |

‘Dosign of Colwms Co>Col Clhow oy  FIE¥I-18.c

w—a—
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-

TN

-

L >p o

k’ lsiék\'onﬂf_ﬁ»
P 9.
L FigNL-g st aivrw oy

Sed:hm A_'K o Scd‘mv\ 1\—
« T o c.
» CQ\WM'\S_ Stct‘ ng\'orcew\ﬁv\t (S CO\\Q ‘_Sm)
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" Design of Foobings

"‘hera will be one square footing under each colmnn
ERTE 5 £t and 2 £t. deep..' Form No.9 dowels each
4 ft. 1long will be used between each column and the supporting
I‘ootlng. | | '
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-

—>>
be>>

- . dowels
Ae=al

' Section A-A -

AT S
R )
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" BL1l of Materiels of the Stalrway

(-
S

Steel and thcretéﬁ

’<Member Wo. of Bars Shape  Length Wt/ft. Wt.,u' Goncrete

Top}:74  1 8#5 Straignt 16 .0.576  8.4 164
Slab S e T S S
B T 9 0.37 13.6 -
v 12 # 3 Bent 10 0.376 45.'2»
S ey Straight 2 X 7 0.376 84.0

T 2X 4 0.37 97}0%J>_
S " 16 "0-376‘ \56.0 f' 

1w

. m 16 0.376 56.0
Support- T T P
" ing beams e -[[ﬁflﬁgl* ~ 0.668 29.8 32
oo o | Beht'R :"~24 0.668  66.0
Straight’ 6  0.668 < 16.5

. ".,.

" 17 0.668 23.4 64
Bent 19  0.668 52.1 .

o

2
2
2
2
2

g
ry
2 £
14
2 ¢
1 #

4

4

4

4

4 .
4 Straight 5 0.668 | ,6,7}'
) e ,

"

7

7

5

=

‘Stairs 18 Bent 24 = 2.044 2650.0 1280

-

o 24  2.044 2650.0
" 10 2.044  1460.0

"o : 10 2.044 145050; 

o)
o

O S
S

Straight ~ 4'6"  1.043  1279.0

"B&B' 18 2#8 " ’ 17° 1.043 640.0 - 586
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Bill of Materials of the “si;amay '(con" t) S

Member No. of

Parts
18
18

| - 18

| stabs 18

18

nams

B a8

o ' 7 18‘7 o

| colums 16

s o O o

Footings

center
Wall

B

8o
12 #2
712 #g

245

3 45
245

Fio'#z)
6 #5
» 2;#5  P
af9
1242w

W
12 2

12 #2

4B0ft3
43085
4 5
,111#5

Bars.

Straight
iBéntﬂ

"Straight 1
]Ties‘ e

Straight

‘ Dowels 4

':Shape Length Wi /et

MR S lbs.
Bent éo""\ 1€64s
2.X'5 -
_2Xe 0.376
Straight

RS

:_iz e s "21
" 2%x6 1"0457
“;;'1»5»§17"g;'5 400

les A

17
Ties 4 0. 167
" 2X3 0487

- 3.400

Straight 16
\'fihﬁ76

T

0 376

" 27 0.37%

1.043

 3‘0;576:;
kaﬁ'o.ﬁyé“}
"'1‘043;

: :X680 0

7fbs16?yf
5400
fﬁliffgﬁgff;beﬁwk
'f3;4o5 

'0;376”‘

o Wt.,'
,>‘lbs

,56?;¢J‘ff'f_ﬁ

540 0

:}790.0

swooj#

»7400.0},z;ﬁ

1;128 0
- sto

64 oiﬁ
: 128 0 31  
218.0

eaee 0

5408 0

128.0 S

%88

2272O ;?ﬁ

T80

446.0
1150 oif_”<*
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o éAéE 2':}Q

" Bi11'6f~materials of;the“StéirﬁaY'f(écﬁif‘)';V

Mamber TNo. of Bars"r - Shape- Length Wt/Tt. . W&. Concrete

- PaPEa oo ~ 1bs ulbs. ft3

g;jﬁ Ll:w, J%11#3 Straigpt""zvi,"o;svs © 1130.0.

1485 " 27 0.576  1500.0

1
',i;," 1483 " 27 0.376  1500.0“
1 148$3i oo ‘27'; fo;svs _'1soo;qi
1

w#5 " 2 1.048  33.4

Total: 51,071 - 8349

 Estimated volume of Blasted Rock

Y& Volums of Stairway Structure = ;

= 20 X 16 X 145 = 11,600 £t3. -
== T
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' Chapter VII

DESIGN OF THE BRIDGE -

General Illustrations

The design of the. bﬁidge is of minor ardhitectural and struc-   i2

tural importance compared to that of the c331no.‘ There are no-;»i
, restrictiéns with regard to length of spans, number of plles, or

elevatlon abova water 1eval.lk“

¥o ships or big boats ére‘géfng tolpassVnnder‘thefpfiﬂgé;
.‘Tﬁe water is comparatively shallow. The'design‘qf a ﬁﬁmbé¥v§f
piles does nét constitute an economic:or a structuralbﬁroblemg _ 
Furthermore the sea bed, most probably, consi;ts,Qf ébﬁd f§ck ‘

similar to the surrounding.

The bridge will be designed of five parté'of equal dimBnSionsﬂff"

as shown in the plan Fig. ¥ _i. Each of these parts Will consi$t f7iff

of fuun piles covered with a slab resting on two beams.

One reason for this design is that in case of settlementﬁoflf

failure of one of the five patissthe other four will'ndt be éffected; ﬁ

Another reason is - for temperature effects. The bridge as a whole
belpg abouc 380 feet long is weak in reslsflng stresses due to

temperature changes if it were made’ of one piece.

Every section will be an inch or so apart from.the adjacent

section from each side so as to allow expansions in~hot Weather..

i



} The bridge is golng‘to gi; sggnedi'o:as-to rasist loads g

t'fidua to transportation of materials and equipment during the

b*,;fconstruction or the casino and stairway and to resist 1oads

- fidue to- pedestrian after the construction.;;ffg

The wave pressure on‘ the bridge will be 1gnored because

r,the exposed area of a pile 1s small so that the net.wava effect

jon the hridge is not of considerable importance.fr"

7 The brldge may be covered if desired with steelframes and
-fglass or bv any other materlal that is found to be sultable,
o_and ﬁhis additional 1oad will be eccounted for 1n ﬁhe structura
f;design.. o L i ' |




~THESIS

* ROBERT COLLEGE GRADUATE SCHOOL . . ~ "~

~ BEBEK, ISTANBUL: -

o e%puw aw go wegimdiy

A D




BEBEK . ISTANBUL _©

i_ZQOOO psi at 128 days"
‘ 20,000\psi 5

-
“

3( deformad bars );

S Ll g 1oo 1bs/sq.ft.j;f o

Prqportionﬁz Gor BeamSpansT‘ig T

The beams o' pPOportioned in such a way so as to hava ﬁhe_

-ﬂpilgs7under pure compression.f Net moment on a plle is zero. =
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NE: e

L

Cﬂ:' Pro po"rkiov\'\vt\g? ok S,PQ‘Y\S g

w =13 Xips [i.

e A2 oe (7'

Fig -2 BriAe_ga E gedyﬁé ‘

w IS‘oit/l

TI uu_u;uuuu;,l,

.S"W IS'D‘-*II

oy~

L e

s




Design of ‘one Foot-strip 3 Fig.

e

.;5§§5%5

|
1
e _E__owomkipft ST

|

')As 82 K12 =0.047 sq.in./h. ateip

ff%o,ézsifsq;in;/ggé 5@?19 ST

“') B8 vemirunann ,No'.z'at"lé_,in.,‘
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ffbééigﬁ~6ffsﬁppdétihg°Bé£méfﬁ,f{f?ig.ﬁsﬁi.;i;f¢;T;f~ ;,3,

,\,f*& 0.2 x‘s é 1 kip/ft.,  [‘ T
W (D L-)_" 2 X 1 X O 15 B 0 5 kip/ft.:i ’_‘:1 f ": .’
Total w o= 1 3 kip/ft. . .

Design of Beam Lz - Fig. W Zaeo o

R N
. _lez.i:f.. =1.8 (17) =188 kip-ft.
T s B TR e e

N P

e T BT e e e
@ e T e e
e T e =)
ck

.

| — - (-)AS v. ""‘;:; “ "' 4 NO.Q -..l”

o
R
o o,
et
L]

f””f3é:fsbaéingiaﬁﬁiﬁﬁﬁaféﬁé¢k;y;W.K. ?i,'

= 192 kipfh.

“*__(From design of beam L)f

| 144 X 12 4‘1 sq. in. s

“‘;' 2 No.Q str. bott,

"2fNo.9 bent.
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“(Z%‘-)»As_.,ﬁ'....".' 2 N'O.g bent. -
| 5 N0-9 str-. top. ; 5 " 

| spactng ant vondhibar o,

| Shears:’

<3
L]
)
-
Ui

1.5 (42) = ov.4 owips.

. . ‘l08'psi > 60.pst

© Use stirrups, FlgWW_5. 1 o

o x = a8x el =9 et
SRR - R

" stirrup N°-5bars e

A |

022 X 20,000 =761 e 7im. .

8= 12 X 48

use "'“-""-0 10 at '7 ino

5 at, 10 im g Ch e
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F{ﬁ.ﬂ_4“ Beovv\ L - Ste‘g'\ ‘;.R?.in-{»br’éémc'v\t '

. Rewnforcement:




GOLLEGE .- GRADUA\,,
1‘BEBEK ETANBUH

S ;concrete column under a co ce

s ;ﬁhe bed rodk-,

?('1}avvid chemical attack of sea watar‘_

fiif;fwill extend tWo feet for embedment in ﬁhe beams.vfj;za

i slnce the depth of the Water at different points 15 unknown,,
'v;the design of piles will be left till a hvdraullc survey is made f“

.,»?;and the different depths under the bridge are me&sured.kiw;,<jy*"

‘“7g_A115Piié$uhéi? a'bontentrate&{roaa;of;the,sgga}eeine g

P

Vol . 1 + Viof 11 ~*;QQ;;;j?7?l '
“‘ﬁ-fp}fé 15 6 + 27.4i* '

trated 1oad.e~,ﬁ,*:

The way of construction is as follows‘

A 12 1n pipe with sharpened edge 13 driven till 1t reachee

Water is pumped out and the steel ekeleton&is,pl

‘@cement;of high rate of reaction and4hggh chemical resistance to

Alumlna cement mayvbe used}

The beams will be poured monolithitically’with the floors bu‘

”1 inot With the plles'> The 1ongitud1na1 reinforcement"f the piles

....
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Sam)ale D931gn Qf a Pile-":

13’ 12 in- (standard for all puas)

*fQ-[zo ft (assumsd for ona pile) .

| o. 225 f' s Ag Sl
r:';e:a =0, 225 (2) 113 - 20 As‘
As = o 55 sq-in- |

;Pg =0. 55/115 1 percent use],% steol.

5Asﬂ— 1 15 sq.in.;,3; f?‘,,,, S

piral Reinforcement-' : Fig. 'SHI_ 6 " ,' : /

D S S e T e e
cmd” = (12 = 3) w .= 63.5 sq.in.. -
B o o e et

=0. 45 ( 113-- 1_) 2 = 0.085 .
v°1ume of spiral in 'l;ft; ‘ 1angth of 'pne.*
V =12 AcP' = 12 (65.5)0.035 =26.6 in .
'lepacing-i: ».ma#QISpacingr\é, 3 in.}_ o

4 ='9 = 1.5 in. gowerns.

Cow (B.78) X 12 =220 in. ver. foot.
SUTRITRE T v S e




g

. FigWI-6Samele -Design of a Pile | Steel Reinfovcement. -
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X 20 =366 Tt -

Cross—section = 26.6 .= 0.12 sq.in.

 TUse No.3 bars.
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o i?AG‘E 24 (2

3111 of Materials of the Brldge o

Steel & COncrete

orer ‘Pmﬁfiofffiﬁé ‘Tpa\f-tzsf;;;;}' P

'. Member No. of

: :'. Slab ‘

e

1;##*.; T T i~ ,";if

Total

Total concre te

| ’Bér'é_,}
Parts L Eee

’76 No.?. Str’alght .
6 No.2 :
20 1‘102 s
4 No. 9

5 No 9

| :l 2 NO.Q
"~'15 No 5
| e No.4,

1No4

steel

straightﬂ,v.f.’,ff, :

'r _Straight g

=s X 621

. 'S'hatpei'

'ﬁﬁ g
Stirrup -

Sp.i?al i

Length Wt /ft.

T

566

.]‘

s —

Sl 0. 16’7

: 'rdtai*vsit. ,

; ‘.fo 16’7

o 16'7-, Cze0
B0 e i
540 L e2s
o 5'75 15

f:o 6687-% 2. 6B
0 668}?3-;3-:*“ S

To tal

28,815 1bs. = 28 82 kips.
.'5105ft. R R

Total COn-
crete ft »

Comsa
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BNEBAT BILL OF MATERIALS

- . AND COST ESTIMATION

,\éhié*isftﬁé5ﬁlj !the projeet‘tha.;é&ﬁﬁﬁétﬁﬁetéﬁéﬁ“foﬁghli
e Rer | S o it

i estlmatedhthe time baing.

1fThe amounts of steel, cement, aggregata and oﬁher building

materials can e calculatsd accuratelﬂ‘

'\“Other things whldh constitut

»‘f#extension of thﬁ pulley system‘from the Share to thsirock might

'”fadd considerably to the transpobtation expsnses.;ﬂu‘f““"" e
- The cost of tha land on the shore 1nc1uding the parking place_}
7can only roughly'be estimated especially tha pPchS of land in thatifj

f5area of tbe clty are rlslng at a fast rate.,

The government might ask for a big amount of monay before ;?f7

°;'x'giving permission for tbe prOJect bo be worked out\on ths rock..ifL:Lj

A Pough estimation of overall costs is avoided here bacause
LVit might be vary far from reality. i - “._v ' e _.“'
o The only things that can be estlmated here are the amounts

L;;J*of building materials of steel an& concreta.'Thsi ok of T




BEBEK iSTANBUL

&lblasting is estlmated too. iif;vyf - | R '
“ Just 6 give an 1dea of the costs of the materials requiredﬁif;ff?
| V~the p:r'ices in Turkey are’ employad for the pﬁrpose. The p’oject i
\;:itself might cost several times the cost of the stﬁuctural

o ;'jmaterials that are neaded

Steel

“-Bars""

fs= 20 ksi

e \ lb_s;; .‘_’I‘ln'key 'I'..L.,_ Lebanon L.L. . Turkey ‘I’.L. : Le‘bmn L.L§
5 ;;'No.2¥ 1244 T
7| No.5. - osmev
) ‘:._,,;I‘Io. L 1m32

fi,)No.s.,‘>7.5759f3;;;*x5°‘
| vos . mer

‘, j'l"“'Ncr.-*?’f*'.}‘ 8220_"7':")' '
] wols _;?;,‘242'75: e

j,.‘_'I'otal 6712 000 L S81,000
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U racE 249

| stes1 pars, con't:

COSt ner lb. :

V;weight"t' _ -
Turkey T L.' Lebanon L. L..‘

lbs. - |
e

o Ze2,8B4

. -other

Turkey T.L.

Concrete

Volmne

Volume o
Tu:ekey T Luﬁ}&&mnon L

S £’ .:n-rt3
e BE.5

'”'?110169-
21504

| 2000 . 502 S

1 zooo |

Toi:al

R

_Steel

Cost par lbs.
Lebanon L.L.

cost per mo

Total COS:
Turkey ‘I'.L. ,

Lebann L.L.u

Total Cost.k i
Turkey\ T.L. Labah L

LL?

Total Gost g
Tur}ay T.L. Leba'n IL

t.
o 44500 e
Coome0
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Velume
S ﬁftB

e

VOluma

m3

. Bock Excavation .

Cast per m

Ses

Total Cosv k

Turke'y T.L.,, Lebanén‘ t; L. ';Mkey T.L. Leba;'n L.;
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’5s“and leveled

PROCEDURB AN‘D METHODS or' cons'mncmon

NS

. Steps in Construction

”4‘Opén1hé‘of a neW!Roa8£_ j g

A road, startlng at the main strae& and ending at the place where

 f:ithe shore building 1s going to be constructed 13 g01ng to be opene

;The road W111 be opened and 1eveled before the- constructien

This will serve fnr transporting the materlals of construc

;:In tbis construction compressors and bulldozers wili_be us

Aftoycut the extra material and le'iit where it is needed-f

_Construction of the ‘Shore  Buildings . Gl

ﬂ;Rock blasting is géiﬁéyﬁq%beftﬁéiffﬁfﬁﬁ;éﬁ?p&ﬁéf@ﬁéf;':;iﬁfw;

’gtruction.

i
;
;
3
:
i
1
E
K
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- The frames‘and 'slabs of the :;;j;‘ 111 be constructed
3t ha 7f,;:{ccncrat‘“1ock4 ails will be-built

,This part of the building Wlll ba ‘usad‘as ,yftemporarg construc,:

.;3tion office and temporary stores for construction maberials such w.§h"

f*?fas cement,, steel floor tiles, pipes, and the sort. ST

if’ffﬁonstfudtibn” of“ffha‘Sriagé:.a" -

= nghe sea bed should be 1nvestigated for foundatioa;'urpﬂﬁs under

5%:;feach plle to ,be constructed. vaifkl

el Before the construction takes‘ place, y hydraulic survey for

‘(;imeasuring Water depth at. ddfﬁerent POints is going to be made. ﬂ;fAle

R A revised dBSign of" the plles will be made taking tnto conside-'f
~\?f?ration the 1ength of the pile nd tha' L i

fﬂfollowed.S,_:?

For driving the pilas a temporary wooden raft may ba ébﬁsiiué%i>

5 :ited and pulled by a motor boat._;r

| Beams and floor for- each section will e, »conétﬁﬁgﬁedfggfségﬂggfi

"*fas the supporting four piles are readY-Jffj_vV-,~' L

'QcthtfﬁéticﬁchfthésLs§ai?wéi:;ff5fitfifﬁf7“’

i;As soon as the constructlon of "th




!j* a::the structure proceedsV

" Gonstruction of the Casinos -

= When the topfhofﬁlﬁhé rock is easilg reached by;thefstairs
‘V§avtransport cable is g01ng to be extended betwaen the top of_the
H ‘?rock and the shore. The shortest distance between the_Rock;land

ﬁfzfthe shore is preferabie’to>minimize transportatlon costs.‘
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R Tﬁef concrete for the stariway Wlll be. transported ovei

o The pulley Will transport some of the blasted rodk togthe /shor

‘fwhilev the -rewt of ‘the rock will be dumped in the sea at differentf

,1ocations around the ﬁock. . ‘ A A
The pOSi.tion Of the pulley's end an the ROCk may be!;.. S

'i, when necessaay as the structure proceeds.

' Illustrative points .

1= m ;-g,ﬁame s g‘,'o,in‘g" to bé'niixéaf iéyﬁ conc_i"je"t;e‘ mixers.

"“?f‘bridge and elevated by pulley to higher 1evels of the constructior}

f;l % ”Thé, conrete for the casino wzll be mixed on ths shore near th

’“Apulley's end point and will be transported by the cablewf”

| & w1 conerete shouia ve compacted and Mbr@ted bY Vibram‘s




- unillustrated points -

enginser or the authorized pareon in chargo st
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The idea to be fulfilled several factors should be considered-

The Governmant's perm1331on, ‘the necessary capital, an& the suitable ;;f‘

3511 design are. the three main factors.f‘i

If these three pomts are fulfllled the structure can take o

place and 1f Wlll no doubt be a success from all points of v1ew-w

, Paople can coma to the casinoxﬁh dine at noon or in the
evening. : They can Gome " to the terrace i:o en;oy watching the sun
f~rise 1n the morning or ﬁhe sun set 1n the afternoon. Others will

come at night and watch the program at the night club.»lv_ﬂg‘,;,_,ﬁ s

‘gj5’ The location of ‘the casino is so uniquag the views are 30

‘g" beautiful, so that it encourages pople 1nc1uding touri‘ts‘to go

ﬁhejpebple from tha noisy lifé of the city.

vThe Lebanese govarnmsnt reallzing%fha;impartance of

‘a a major sourcaiof‘natlﬂnalgincomedencourages &nd’ gupports
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The government most 1ikely-w111 not object the pPOJect, ;,f<:;7V

v  if the idea and the design are convincing enough to 1ead tOE:fﬁ“

>f5a higher step in the davelopment of Tourism in Lebanon.

tWhat wi11 bé‘left is‘thé‘nééeésary'capital T

T T PR T e A A Y B R e T AT S T S T M T oy
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