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Cbapter I 

, ,INTRODUCTION " 

", 

" Beirut'" the capital of Leba no xl', has been call edt be heart of, 
, , 

, the Orient. It boasts a fine ,Internat~onalAirport and a harbour' 

rated among. the ,first in the Medi terrane an. It is a smiling city 
,.o ' ' , 

" . .'. . . 

of over five hUlldredthousand 'inbabitantsand abusYi modern, 

mercentile and,shipping eenter~ Which h~ver, knows ihow to relaX 

irii ts leisUre hours. ,It counts a large/numper of ultra-modern 

hotels~ cabarets, einema;t theatres;t ,etc. 

" Long stre'tches'. of smooth sandy beacbes equippeCl with modern' 

swinnnlng 'facilities,areateveryb~dyl s d,i:sp~~al. ,'" ' 

.. t 

Nurrerous re staurEints' renowned for their exquisite cuisines 
,I 

, "of.fere2tcellent "'European-Con~inental'an~ 'Orient~l ioods 'that appe'all 
, I 

.to ' every tastfl~, "Cosy bars and"tea-rooms are '.fo,und Ingrea~nttm~~ 
,: .The,gayni'ght life of Beirut has earned, it the name of "Paris 1 

, ,:"of the Orient." Theclty· ha.s se.",,,,a.1 ·tyP8s "f ,night spots. , I 

'G.1nem~k ,in', Belru.t .,areallof m~derndesign, are almost 'allairl" 

, com! titona li, andorra r AlD3rlcan,French , English, 'It~li~n ~Ilerman •..... "1 

Russi~ .. and Arab,le productions.::" 

'Fortp.e holl~ays#' cabary:t~,/'~ightclUbs" bars, 'restaUl'~if;:~~'VeI 
, .,sp,ecial .. shovi Simpo~~ed"~r~InE;ur'?p'ean"5~~~' 'a,t'greEt ~,e·:x:pense. ,,' The .11 

. , " "~ ,,',. _:'~" I 

,casina'duLiban'is' of eoul;'s~''Lthe. leader 
. : ' " ' . '.,.. ",'. ." - . ", 

, ' 

.tainmen~~ ... .. 
: . ~ ... ,' 

I .', 

'/'" 

__ ,....;.,;_~-'~-'-~~.', ':"'L 

amo~g.all' :place S ;of 'enteza.;.· , 
-, . ~. , , , . , 

' .. ' 
'-,: 

. ' .... ', . ·,1 
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" ~IH.E5IS~.:' .'~' . 
. ',' ROBERT;;COlLEGE'9RAOUATE$CHbol; ~f 

.' "':BErm< jSTANBUL' 
'.' .;,' . ," ", '.~ "". ::" ~ .'.; 

,', "' ", 

.. ; '- .~ .. ' .. 
. ..... . c. "'<::;.:,';: . i._~:> .....•.. ::.'X<; .. :-:.;; •.... :; ... ? .'.;; ':' . .' 

Hote is :lri Beii'u t'de: ser~~·a.spe c1al/ men tiop .. :, 'I'h;ose in':I?he .. 1 ~~y 

.. ~d<r·irst,.c:ias~.::·.eategOri~s;:··.c~~ii~~;~··a~;·at~actiOl'l~·:~~··.theritse~s .", . 
. , .~!",ther rrom the arCllitec~ .. l",tan~J)Oill;ort~, '~~,,:~~h?e eo~aAon" or 

the interlor~alons and :s.ult6s·;'t':~el~~·13 ..' 
. '. 

/._'J '-

,~ .. . ~."' 

Allsucb' facilities 'are avaibabl~ :\ioe~com.age, tourists and 
. ," ,:~ . . ~ .. 

a,ttrf.l~tvacatloneer~ fro~':: diff~rerit 'Par't~ot:::: t~:.w01i"ld~to, ". vis it 

I tisv/ell recogn. izerl: tha t,:ab ig'part 'of·the ·:1ncolne·· 
.' 

in Beirut" comes from Tourism. 
,'.' , -,,' 

'" Altho~gbtbepreceeding.discussion· glvesan impre':;J:sion of' .Beirut 
'.' 

.. fUrther need of new' ones~ 

greater num~er of tourists 'c'oming't'o Lebanon' . 
, .'., ',' . 

: ... 

is alvniys favored. : More tourist~meanB' more. income, and more income 
. . . . ,';';"'."; 

l1l6ans.'. a' highe r~ standard of .. living;s.. thing tha tal'l .the nations 
h 

',~,,: .. 
in thev/orld, arelooklng f'orward· to , attain.: 

."' 

. The~ proposEiCi idea is to add one more constructive'i tam to ·this 

: smiling city and '1 ts' ever flourisbi:pgbu8:ines~or,tourism. . , 

The idea 'lsto build a casino onto,p ,of ·tb,~;\~~I£Rock 
.. -,",",- -, .' . 

;' '(det~ils follow'in later chap~r8). 

: This idea is not nevI. Several people ·th()ught .o.f~ making 

sonathing out of this rock~tnobodythought' or.,it'~eriously. 
< ";J.'~ /""~,:" ,'t<{:":, ~.;.'~>-' '.' ..,.. ". ' 

The proposal Is as follovTs :'A . casino is tobs '1)uil'ton top :'01' 
.. 

the Rock. A stairway artd elevator.8jste~ls,to run from' the.b6ttom 
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., . . - ~ .: :.. '. ,-. 
. Furthermore , a 'bridge is -proposed to run from', the bottom ,of 

the stairs to 'the. landscape' on the southern sideof.tha Rock •. 

"" .. 

A small building on the shore a t' the, " beginning ortha; bridge 
, . 

,.., .... 

is to. be ,constructed, arid this' 'will be used, ,for' ,reception, .~ ' .. 
,," ... : 

administration,st.arage, and,staff. 
", . . ; ~ 

, . 

The casino is proposed to, consist of, tvro . floors, a' b,a'se:~nt.,., 

. and a roof. The· basement will :lnclude 'the' main kitchens.' 

The,t~p' floor is to be a restaurant. The roofwillcons:is't or a'· 
,-:; '. : . 

. " .. ", 

. snack' bar, and a terrace. 

";, It.: is. rurther sugge:sted. ,that "the casino's 'r~st~ti~a~~t"aJ:l~;~i~~t 
< .: ~'.,. 

clubbe all. surrounded .with glass rUnning .fromths\ 
.,', 

.. rloor.to 67vsrlook the beautirulsurr~undings of.,the'Medl tterll~'~ri' 
.:. ' .. ->'.~ '".: ,.' \., , . ,.". '.';'-.:.:~,/ '.~"';~". ~," .. 

oli one :side : and , the Raouche area on the ~ther.' 

The' proposed plan is ,show in,Fig .. I -\< • 
".' ....... 

. ':" .' •. ~ . 

> ,: -."~' " 

,,' 
, , 

:-. / :.;~ .-
I', <;.. "', ". "(/< ,/ , 

. The aim here' i sn t t to "make ';,the 'c oIDple ,tePI~~nii1g': 6:r~::'~h~::'ck~ ~n6' 
,-bllt to make' 'a ~a~onabl~':arch£tect~ai" d~~lgn' ,to,'gi~' :~-Idaa' or:,,~~~'~_ 

· .. ::::~t~d~:eh::p,. ::e·t::OO~~([h;:;~t~~~~~~s:;~:f!~; .• ,.,rtt¥~~,····" 
'. I." < .', ~.. .~:, ...... , ... ;\~.~' :...... -. : '- ' .. ~. _": ~ 

.•. ll~ !,c,-:i p ti9nol,'the,Rock Jricl~4i~gg" ,,1'6gi:: oi .p~~,,~~:,~~~>~~ 
. .. ~ , ," , : ): ' ",:" ... . ":. -'. ~ .. 
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,s'tairway 8t;ld'shorebuilding,wifl bEt worked out in mora, ','. bripge; 

detaiL and ,'a bl'llormate'rlais·.wl1,1 be formulated. 

PAGE .5 

Procedure anci, nethod's'of constr:uction are s'uggested in Chapter 
", 

,IX. 

'Thethe sIs is going to' .,.' be" ended with a general conclusion. 

: ,.', , 
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'ECONOMIC . SURVEY , 
" . 

c' . Tourism . :1n';r,e'banon' . 
, .' 

. ... :, •. 

; The f'ollowingquotatio!ls ,are ,taken from . articles published by' 

the M.E .A. and the office oftourfsm in Lebanon, Ref'; 1'~g.14.· Although 
. . . , 

the purpose of' such arti(}l~s' is. propaganda-yettbey gi'l{6s,:true 

picture of the.~· s1 tua:t~on., .. 

.. 

"Aland or guaranteed sunshine~ '~andybeachesand'mountains~ 
. ~ .. ',:. "'.' . . . . -

, 
the' Mediterranean republic or Lebanon'is a utopian playground. ror 

. the away-from~i t-all twentieth century tourist~ 

Both historically and ge opraphi cally, , ameetingplace of" aaft 
,.. ". "",", 

,and:,west. this legendry count~y contains . e ~ry ,po'ssibleholidmy 

and sightseeing attraction'. It is II 'pla,ce i~, ,tbesun wberetbe 

ancien t '. and the' . ultra-:-modern' ~m1nglc;i ,in . vividly,. contras ting 

splendo~., ' 
.. ' ~. ,. 

The climate ror :vaar-roundboliday makfng.Orf-
. . 

'shore sunlmepbree2:espreventi t,' rromgetting too hot,a1.6ng' the •... ' 
, . . 

'. • ' • "t' ••. ' 

beaches .and" during:thew'intermonthsthlck .carpets,~~;,':~now' in 

"the, moun tainspr0vide .'. alpine skiing' condl tions~ Sailing, water-
.. ' - .'" " '." 

, - . 

skiing arid skin ~iving are popular df~ersionsat ,:the' ,resorts do~ted . , , 

'alcmg the 140-ml1e ,long '.' coastline. n 
, ";"'. 

".' It Not so long ago, vacationers, . and .' tourists' of n.eighbouring 
, !..' .' .t: 

com tria s . f'locke'd', to Le banon;~. Businessmen and sal~rie'd,workers .' .: 
',' ".' . ::", ' . ' ',,' 

":, " ~hOhad'linli~dho+id~'Ys ,pre;ferredto;\'speria them'in',this:'c,Quntr~ " 
'~.' . ."- ,~ . 
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instGad .of passing.:a g~od' .portion' ~r:':tham:~board a ship wbich·~~~lt 
" , " . : .• , . :¥ 

seva~ai daYs, .. ·to,t~ke.~~em::~nd: b:;lng. tbe~,~ac~.toand'·rr~m·E~~o:pe,~": .. 
, ~.' , . ' " . . ~ , 

. ~ ' .. ' 

But' the airplane'has' "cliange',d th'i:s.state of .aff~rrain:: a .f~W;·· 
. . '>- ".. .. , 

" :. ,-;. '.'\. . ::. ... , 

'hours, it bringS"'~~ettl~d~~E~~t Vii thin the'~~eacbbt the,' fartb~~t', 

. of 'tourists~ A ne\v~ type ~t-,>c:usto~rsviis .: thus acqu1.red,antGring, . 
, : r '. • • . .'. . ~" "#,~.' , • 

. '. , . ," , . <.:' " . j ,.\" 

.onthe stroke of :/a wing"thec1rcuit 'of "Great Internatlonal TGlI"ism, 
I ",',-, ." . ' '. .' J' .• ~ ,... • r ' .; : ;: . 

r '.: ,", . _ .', -. .'. • .. ' .• .:: .;. -" "'-"-;.", • ", '_,' 

whi~h "grotipsmore -than'1.50:~(;)Unt~iEls'~' 
~: ' , . . ~ . .,. -., . . ~ . 

.' : 
,;. : "5::,{ ,". . ~ ~' .. 

::s ta t1 sti c's a:re __ from:·tbisVie:w,po~trti.q ul te', .~l~q~~;~ t-: a(:~un try,', 
". .' ", ,', 

·which· cQunts i,60~';'6oo inha~i:tants'~ ,,'~~~ived! during' 'the'se "'pas't,-yearsi': 
,':" '.,', "",-~,-~,\< ,>"" .. ':; .. ,:-;< "." ..... ":;';:' .::~;' ,.'.<,.<.::;, 

visi tor~wblcll: ~Z:,~~ce~d~d ". th.~di ~fi ts .popUlation. ~ •• which,: 
, . 
" ~.. .' 'f -

a number of 
.', 't .:. ~', 

'"", 

. ,~ 

,; .' 
Deveihpm:nit of the' Area,. '.: ' 

.,' , ,",The first .locali ty~ :thatllY3s'tsthe' eye',of tqe' traveler as,,', 
~- '. ~ . 

'" . ' .. 

co~tr'Y. 
.... " .. - , 

. ,'",-

Beir.ut from the"sea and the air isunforgettahle 's:tght~RislT; 

behind it are the beaut~fl~l high' mountains ba thad in sunlight, 
, . , 

or, should' the traveller . arrive in ' winter" capped by snow or 

hidden by mist. 

; 

, Beirut enjoys for the grea tar parto~ the .' year the ideal " 

.type of climate mentioned before, comparable to that of the Cote 
. . . . . 

It has, however, the' added advanta'ge of being within eafllY 

reach of the summer and'"win,tex- resorts of the Lebanon, rising. 

to an,: ai ti tudeora~Qut6'550 ,feet above saa le,vel •. 
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<R·()BERT;coli:.EGE\·GRADUATE ':SCHOOi!::' ;~
··;:"'<~~\,',~EB,EK:.'I~T~~~iJL.)\: .~., '.,' j .. 

.• ' > " . • " •• ~.;~n;,~H~~,,~?:t~f;;t~,,~~tf~~t;i'i'~~c~~~~~;:~~?:7~·'~:~0;';··· ••• , 
',' st(burl>an:.~ ore ~t~'. a~~,~(') Jt~e.cn.~rin;1?f~:tp~. n~·~_tll,'s~~Stn~~1rig· ·p,elru~ ,:.':;:" 
'~_,?.' ';;:>.,.:,< .'" ···:i.,··~;i,>,:r{:"\; \":i./: ,.~;::"i'~/~;:L,::·<.~ .: .. ':/ i .. :);"'; '".::> :/':',; • 'i.,.:, ..... :,<.,.:~~,,>.;,~_ 
·,one,.:of.·:t;~a_~pre~t1.e.st.:.(Ji;ti~s.\ot;·).t..her~)ri~~~t .. ·::~an:d~:~Q._J~eaJ.\.~ntre··J~o~·:;;'y(! 

,.-':'. 

'" '; 

'(~rea where~ ;'the Pigeon'Rocks::are-located. . .' . .,:. 
~ '.~' \'1: .. , ,:", .... :.,~:'. <_-"::~ : :"\:~.;·';,~;,:~:;·",,,·:-:',\:':.,,"~'I"·~ ~.?~~, __ ':t,--" 

. '. .' . . ", " . -' ,', , ' ':~-' ; 

-'. ';_" -,,:- - ", .v,< " ,"~ ".,_.'. ,-: ---, '~<~;.~ .. :~/>. :~. _'-.. ~ ',". ~ .,,'.,' 

.' High' b~:tldlngs, "fir'st'::C:la,ss' 'restaUrallbs~ dance ba~ls~ porfee'. 
: .... < .... :~:,. "",: ..... :: .,.'>\"!/:," :',-' :, '~:-'<:;'~" ;·.,::\<c'- \,; 
-houses and bars spread .all'"ovefn ,: the ,area.: The~ Raotiche ::area Is" 

1J~CO~1hg . t1)6 •. J.i.w ""~t..~~'~g~\,,;~tS-~<\:~l!\~t l1~.;in'~lX'U1: •. 
"',' .~,.' -.. ,,''''~ - -.... ,". ,. "-.~' '. c-·~',,' ~ ---"':_:_: "; ->'~; " '. :', :, ••• _.~ - .. ' '.~_ '.:,~:~ , 

~ ,: . . ' '. (", 

Intervi~\'ls 

.. 

I tried to ca:r~Y out a' s'ort -of an 'lnterv1e'w: c0!1cern1ng' the 

..: " 

". 

It:qe chosen these people as' j'epresentat1~s of different, branches ... ,.,.. . . 

or tha'Lebariese " socie ty •. Ths,yincluded pe'6ple of dlfferenteduca:1onal. 

elll tural, e conf)m~;;,1:arid . socl~l.' standing. "Thus . I . 'thought the. t . their' 
• • •. :;:" , .,' _. • • I " 

opinlonsm!gnt :help me in evaluati(\~ my p~oject from the eC,Oriomiri,· .. 

~',o ,. , '1..\: \_ "' 
. _ . '. ..··'\:..':\0\\.&1\) : .. ' ..... 

I 'was caref"ul about one. thingA,1:bat:. the :' people If va picked for 
. /: . 

',' " ':the':~in ter:vlswwererllature", eh~tigb.~ to ·,nld·ge. '. Tna tts ·tc? . say they va ~ 
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·hand and that the.y' 'cblildtell',som;thing: a:Q~utt11e"subje;ct. All' of' .: 

.ti;'m JrnSW . the ~~iich~ ~~~{¥d ith~f~~~"~~~~R" ''!''ll~~Ough to 
to,. )Ud~e.:·· !,.'::,,;."~'/ : >. ';".' <.: ,,' .. 

: .. : 

,,', ,Th~se·people:I'f.;vij" ~ohs~k::t~~ ~h~~llde,~'thebU~lne'sslllan, the· 
)".' __ '. ,L~ _ 

.1 :' 

. " 

de ta:J.lS.; ,'. , . ; . 
,' ... - -' 

, .,' , 

'As the~aderwil1 notice 'fDom :the"rElsults of,theinterviews 
.. . ~ 

,tha:t' the ,opinions' idi1'1'ered.',S'omethoughtthat theideawasex~elient 
, " ,,', '" , , .,' .' I ,'.,' . ' ", ' , 

, " ":, >', , ' '." ,.-'-" ., ,.'..\\; 
but others, didn' t.Some,we,re' ,in between the1;"I1O"l From such interview 

,I :tr~ed' to derive' ~y:conclu,s(ori'Vl'hicb <sh6vi's ','that 'my project, i1'. 

,brought to reslity,;would be ,~ry:vatuable andsuccessf'u);. 

• ~ , This Is' a very good idea'. Iwondex- if snybodytb()Ugbtof" it 

, seriously of bringing, it'to reality. 

'* I think if the rocks stay as they., are' vii thout spoIling, the 

view it wouid be better. I'm worried'th'at if any attempts are 

made to: make, something,out of these rocks it would just ruin their 

natural "beauty.' '. ?' 
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, ~ If this idea is, bro~ht', ,to real! ty, it vlould certainq begrelt ." 

The "ca~lno would be of much. greai".er'·~a~' th~ 'any o'theroneln the 

'. coun~ry after Casino du, Llban, not because of its size but, because 

,of, its, uniqueness,,; 

* 'I tell you, right .' now, after listening to what. you, said that l, 

am ready to invest in 'such ~'proje~t. Get through with your idea 
-,"'- '" . 

and design and' I hope that' Vie' '" can work out something'together 

if you like. 

',* I ,wbnder whe:bhersuch an idea ~,can bebrollght to ,realty; But ,-

,'if it ever be, brought to reali ty~, undou.btediy it, will begrea t; 

• 'r ," 

'- .. , ' 

that, "" thefollowihg ,two things '-a~ ,carefully takdn intoconsidera-' 

,~ioni .' 

.. -. . ' ..... ". 

it would' add, a fur;therbeau.ty to\,the' rock ,i'tself": .. ,,' 
" 

,., -. ~,. '.: . '-' ... 
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::;' J" 

.. ',"-. 
... ~ , 

, .... ,: .. ~ -. . ~.' 
. , ~. ~ . • • • ..-' . :. ~ -:. '> ... 

b),'There w~ul<tbe ·ri~.:bri,d·ge:that;;;,wOu1(l ru.1n, the ~vie'VI :~.but'· 

':.-
· .• an"mdel'\'1aJ·,er"turine).~-s~ .' tha~.~>:·:'~h~:ca'sino'wGfi.~"~()Ok·:l~:ke". " 

" ;',., "_) .•. _.~ ;"",{l .. ", po ••••. '.·. "':. ,-~ • __ ~.:~_" ,..-. • •••• _ •• ' •• \ .... ;;~,.,.; 
" . .:',': -' 

~ ~a:gl~ t s ' n~st.: "}>", _'. r ,.,.:,; ... ', 

,,-\oJ,>, • ,~, .- -:.:' '~. ," _ .. ,.: : 
,'J " 

," ... ," -', { -
, " ,",' ., 

.' " 

·*,Wellt· Itbink:tbat' Bei';u~-:,i.s'·:. Yery_cro~/d~d-•.. J:, .wish 'at l~aBt " 
.j 

~'therocks would ·.stayc:as;tbey . ·.~~e so·.that . .people&n·the· sbore .... 
. ' . ',- ,.,., ; , .. j 

\V,ouldses'something of thisnature-'.lei.t \mtouched b'y. h~n ba~ds.' 
, . 

. : ,"; 

*Businessma~: " Oht thiswillJ~i V9:thELpeople;of the. ci t:T·1n,eJ.:ding 
': ./ 

busine samen·.s. cha~ce to ~:~~ and be.' .aw~yfrom 'the ~i ty" s noise .' 

. and , trouble at least for a . shor.t While. 

, 
! 

, '<-

* Air1me.s sale sman:" The re' wi 11 .be another thin in our hand to 

.' advertise with-fUll confidEinca. The tourists would surely enjoy 

gOing to suoha place." 

'* Casino PBlrtner: ttl bope i~ s:uch a thing is brought to, reaJ1ty 
, .. .... . 

I'would be a partne~. Becausethe.-reputa tionof' sucb'a place 

'\vou1d' outshine the reputation of the best night clubs and restau

'.rants in tbecity.· 

* Restaurant owner a1; Raoucbe;.n people coming to the Raouche area .'. 

and' to, our restaurants \youldprefer to' be,furtber. from the city 
~ .~ , 

and . ne~te r .' to the waterl especTa-lly in, summer time.'. For ,sure· 

they will >prefer ·to be, an' ·the ·rock.r·ather that· toJ.'1atch it from 
." - "',,' 

, d' 

.j 
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would .be so . 'II great. , .. , . ,", 

, . : ..... ," . ' ' 

'" . ;; 

~ '. ' . 

. ~GivilEngineer; It I . think that such a'construction ,has many 
,r· ',-

. , . 

structural difficulties, but 'i t, is.worth the trouble ~u ' 

,f • ' " '*, Man" i:t iuch.aproject-is . brought to.rea1ity the,,/profits,'in 

three or . 'four yearf{would:cover . all of i"ts 'cost.1' 

o5t The . rock is too high and' f~ther~ore it <is in:'~ll~ niiddle 

'of. tbe '·water~,'.Mah'y, . 'People prefer' pla:ce>s·.on't~e>Shore:'Ylitb:little ~ . ,.' " ,: " , . .. - . . . / " " :"" ' 

" 

ele'vation •• ~ut.stl1l",:'fou\VoUld .' have,,: enough' of,' cu~to~r~;,al1the,' 

, ; 

'.'-. f 

. , .,' 

. - '" \?;, 

* AirPort' Rasf3engers manager;tt t,thirii::' , it \vould 'be,~ w'6rth ,whlJ3" 
' .. :tben,:Sh~:fi;in~ all()~,ai,rli~e' bu.sSe~; topa's~~ 'tb~O~h ':R:oU'c1ie, on ' 

• ._~.. , r ' . '. L . " .. '.' ' 

,tbeir'way~o '~he .ci tY'becauSe.'vl~" Vlollld have 'bIle .~ore c,t:hini'to"show . 
, '" 't-", .~: ,'> '.': ,,' ... ' ", ~.'~: .' -' ~ ';.<:';'J~'" .::.>, i 

, . and . to '··in vi teO om. tour-is ts,:to •. ' .. '. ," 

'. ':; 

*. Municipilli ty()ff'iclal: ,I~ f~'tOtild.·· support and ,enpo:uragea\'ly 
.,-, ' 

ide~ 'that ;"\Vould, add, to the' 'tourism, business in our coUntry_', 
. , 

'.> . 

Youridea is just excellent~" 

. 1 
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, '~ Being fond ofna ture I bo~ that therClcks , would 'stay as <',they are. 

'l~mworried"that~uch ,'an' 'fricr,ease o{populati9n w<mld ',chan~ o~; 

litt1ecoUIl~Y'" t~ a blgCi'ty,' for almost e very: area in LibWl 1s b~ing,; 

,ppule ~d. " 
>, -

". " 

"* I hope, you can, build., ybur 
" "'" . 

casino, on 'the shore and'; 1:e ave ,the rocks 

, UndistJlI!.bed" they look'muchni'ce, as, they:are. ' 
. .. ' .. ,~ 

: i . 

,'1 , 

, , 

\'- ,: 

~ The,~hole' country in 1 ts 'success and .f'ai1ure ,depends on your, 

:' ~du'ca~ed young men. :Your idea lsvery constr~~tivefrom many 

"points"of,' vie~.'" I wish many o~hers ',would'think 1i1e,you,to':-crea'te' 

"ne\'1,:thirigs ,'for this, country. 

" 

, '* ',This is what we :want for this country: enthusiastic" cre'attve, 

young. men like you. Your idea is just fine ~ I hope Y<!1' 11 be 

,able to ,bring it to reality." 

* Tourist Agency Manager:,-" Lebanese are business ,minded. This is 

a very good' idea. to extract m,ore money from the' tourists. Believe 

ina ,that m~ny of ,the trartsit ,tourists 'staying in Beirut Cdr even 
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few hours would visit that casino" to dine; tOViatch the .show at' 

higbt, or·to sit at j the ter.~ace and en.1oytba, sun'during the 'day~ 

·.time;, the" sunset in· the . e.ven,ing or the sea breeze in hot summer 
: 

niehts. 
. , 

In such a' place you can have pri(lJe sdoubb those at other 

places of the ·sor.t in . the ci ty. n 

.: .. 

,'~;,BUslnessnian:··11 This \vould be a quie,t place ai1da Very attractive 

one •. Iwouldn' t niin<i diIling there several tirres'a week •. This would 

.. ' re.lease'the stress I' vent t~e, off.1ce duririg the day hours. I 
_.~.J , 

think, that hundreds of o.ther business men in Beirut woull agree with 
. , 

. ". ,me. " 

'. 

* The. area of the rock is: small~ but; :i.f' .' the· design is the ·right,. 

'one"a, ~~~'f.tty can -be. made, ciut of this' rock •. Furthermore , I think 

that the projectJ.:'rom t1ie economic point· of viewwouldbe very 

... pr6fltable • " 
. . . . . 
,~ .' 

, ..... ; . 
. ':., "-' 

'* .. lJfueproje,ctls. worth the .adventure'. This can be avaryJ)rof1 t~b:ee . 

·.p:roje'ctespecial~'y.,if i t'-ls':runbY,the 'pr~per,stflff. 
, ';" ~. 

,"j, ' 

;'" 
'r ~'" '. ,! 

"'" j 

,.,' .' 

.... ··~I wopder 'if anybodY·ewrthought·of ",this proje'ct·\'seriousq. I' 

};:~~rigt"~i~ti> Y!'ll ror'think~% !'f<br1n~itlg ;th~ ida}', .... to> ro~'iity ... 
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this rock. The idea ,is exce-llent. ' 

; ',', 

~There ,is no doubt that such 
" ' • . : ,,;1j: " 

an ,idea is Justexcell.en~Iwould' 

,inVest in such a project. 
. ' , 
" ' 

~ " " ,: 

... " ' 

§- 1viUnicipality~ Eng'g section:" I think:you're 'thefir'stope:,to',', 
, . 

• " T' .',' 

consider the idea~eriou,sly :ror'~'otherfLh~veH JD:}n'tl~~~d' such a .' thirtg, , 
.' " ., '. ::-, ~ ~', ... -:/ .... ;~ 

but as, faB as I lmow no one has, ever, paid a serlo:us,tllougbt to:::'th~~, 
\: .' ... , ~ .. ': 'i _,', ;: 

to go and "reglster'you.r1d,ea ir~"you:can;,'.':" advise you 
. .' '. : ~ ~.' i""' ,': '-:'; «' • 

somone else, doe s"that ~ for . " before 
; " ~. . 

one. , .' ~ . ',~. 

, . . - .' '. " ~~ . - ~. 

~,If the gove;runent gives, you 'p~rm1ssion' 
, .~~ • < 

j~U:.,lt gain ' ~ 
• , • • • F 

. . ~ - ; ~ :"',., 
" , ' 

, '. 
: ~' 

. ',',., 

, "-, 

',~' '. ~ ,,:He~ho de'signs suoh, , a ,ca'sinoand 'l?rings~":'lt:'to ':re~litY'~Ylou~d',::, " 
',: ',',' """ , , ,,' \ " " .', ",," ,," ':',' ,",-,,:,'\,,;.<:.'." ">:,,.:,:.' ,~."":,,,:\': 
g~in a great' reputation in Le1:?an~n .. as a,cr,eEl\ti~"e~gi$er.;';p~o~ded· 

, ' ,,':', ,,\,,' ',:.' .'\',,·,';'-:c";:' ,',:, 
':that the ,.lJeaut;y o!,the str:ucture would>f~ tha'fiof,,'t.p.e."·'r~ck~":: 

, • ", "" ' ~. f.'~ ,_" ,i. ;:, : ' , " •. ",' :: " J " '- L, •• ,...... 

.. ' ~,' ",--.: 
, ., 

\.. .~" 

""' .. '- .. 

*If', the p'poperdesignis" ~oen:~ for·such. "a~ 'casino :thi~:wottl.d,,, 
.,' .... '. '.,~. ',; '.' .. " . '. -. ,,: ~~. ';' 

add ,to t1:te, beauty ~rther'ock." i,' ",~, 
\~: ... ;..:. - '.;. . ~,; ,"\ .. ' , .. , .•.. " 

'. @reatly 
• > ". 
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. : ':/',', ~AG:E:1"f 
:,i, : .,- .. _' ' - '," '. 

( '. ~ . 
, , J!", 

'. - , .. 

" ~, .. ' .~, : . 
. ', ' 

,I, 

" . '\ ,," . - ~ 

,*'·1:s '. 'the, I"ock ':biff enotighror'· a' casino'1 'If . :'~t: is ;' s6,· th~:n' 
, :, .-' - ,:'" . -. ~ '. <: ,' . .. 

there 'is no cioubtthatsu6h'a projectwou1:dbe. 'oneofmo'st 

inventive ones in thiscountri •. 

.;:;. If the idea' was reallzabletheri why hasnl .tsuch a structure been 
. . " ," 

buIlt before., I think ,that the idea is 'sophisticated and·r ,\vonder 

tbl#f(';'can be b~ought' to reality_ 
. ~ ,e -;' . 

" ,-

*Ifthe government gives, you permiss~on for that pro,1ect there 

~ouldbe ablgnumbero:f;,businessmen who would like to ,invest 

~n .such a. ':project. I·' think that the, projec1; is convincing and' 

I,'m sure that the, government'wouldpay . the necessary at~<m to 

it • 

. ~ The idea is very good. If '. you can bring it to :reality yen 

.: will gain' two' benefi tsrromthe design: 

a. the eost of your d~ s,ign. 

b. a big reputation as an inventive engineer which ,\vill 

'pe very valuable to you in the future. 

,*1 think that the idea ,is very 
'. '.' ". ;;'.. -

good, .but for . the project. to be 
. . . 

. completeI'would' suggest' 'tha't you make use of th~ two rocks 

, '''.·togetper. 'Furtherm~r,~·~<;:,~,~:tWaddbeagood iClea.· to 'build a swimming 
... '.' .' ... -
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"! " 

~placeat< thebottom~'~rthe;·rockfrom·the .,Y1estern side~::·w'i.~~.r~w ... '·,. ' ..... . 
" "'.,' ';.., . 

• ,boats~ . fls t1?oats,'water' .beats .. ' ~tc.",The'pro;.1ect them·V1.oUld.· be·', '.' 

, . ,more . co~;ete:, . mo;~ 'pr6;itabi~:>·~ri~::one'.~offi.d:fi~d 'm()~~ ·~a:t!~~:6,~i'6fl.· 
in ~oing the re • 

* I ,think that 'the'rock isn'-,t strong el1~~h. ,tricar~Y:Sllcha:structu.;. 
. But if . this proJect is realisable from. thestr~cturai: pdntof view. 

then from all the: other points it' would be .. perfect. 

* I can dream of such a place. It wouid add to the beauty of 

the area and to the beauty of our city. 

Conclusion 

These interviews show quite clearly that, provided the' 

technical diffitulties .can ,be' overcome the project would be 

warmly welcon73d in .both business' and official circles. The . 

flact that atthl.s, early . stage several business nan have. exp~ssed 

the'irwill1ngness; to invest in such . a project demonstraas its 

practicability_ 

It is also generally agreed that the project would be a 

valuable asset. tO,the amenities of Beirut, and hence Lebanon,! . 

-
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'" DESCRIPTION' 'oF:: H 'ROCK 

, I: ' 
',' ," . 

"Thoea ti'on .' 

"i~otfar from . the Ame.rican Uni varsity-of Beirut;Visi tors 

, will se-e the picturesque ftpigeon . Rock Grotto",risir.igoutoftiW· 
~ . . '. . " " .' . -~,' .. ~ 

" deep blue wa ~rs. H . Ref.t':) . , • ~These rocks .ar8toc~·tedin· a ,sort;of 
~ > < • 

~:, -
They·.·· are' 

about '40 feet away from eacl:l
i 

other at the' nearest point •. Fig. 

Too big rock is;:~~ one. of our interest. It isabout110feetabova 
. " , -., . .' ~." ,"1 ',,,' .. . " " ,.:,., .. ' 

water lEtvelandabout 120' fttet atl.s nearest point from the shore. 
.'. -,'. . - ' ." .~.;, " . '. - . , 

'It's' about30d feet.awayfromCh~urane~ Str~ wh1chls the ina in .street '. 

in the vicinity. 

'. , 

The rock rises almostvartio~ily; fr'~m' the~water; J.evel·~·,The 
.' ~. , . . 

.·col1tours · .• are 'so 'close th~t·lt. ,is .to~:::'di:rfi,cUltto.oilinb'.up, t6:" '.. - . , .' .. , ',-,' 
"', , 

p' .the top of', the rock \vithout theaid"of 'the·,necessary.cMmbing 
. ": .. ,' .- . ,~,", , ,~, ,', ... -

... -
~qu'fpxmnt. 

, I ..... - . 

'.'" - - " 

At~~ bottomq~arter:_of ·.t~:·· 'roo~: one" .cal'l:s'e~;a; riatri~~l.tunriel 
.' ; .' ~. .' . . . , - , ' . : -:. ;. " -" 

which adds to .' the , bea~tyof 'the ." rock 6 '''th'a. t' goesdpwnj)siow; the' 
~' ' •• > ".': .' • • • , .\: • 

wd.arlevel~ ',' It ·!is,:,~as.y' . to -~assby ,!Jmail:bpflt',under'-\ tht's 'tunnel 
• ..' I " > __ e' • I ~.~: ". ". ~ - <'" ; ." '" ',,'" 

,from 'one :sideo,f'the ',rri~kto i,;th~ .:oth~r~; . ,: 

-...... , 

,~ ,. . ';. 
, . 
'. 

--~ - . 
. . . '~ , 

;>' ':, 

• .•. :r 
',' ~ 
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,GEOLbGYOF THE" ROCK 

.'.' .' 

Tbe following, articleistaken'from Ref. 7,p.S2'8under, tbe 
. . . . 

beading of Limestones. .It is included bere -to·· b61p' in,.m~king: 

11 comparison be tween' our rock and'ltnestones • 

. structural feature s 

. Limestones are' always,' stratified, but .th6· bedsvtrY:trl.tb1.ckne,ss; 

in d1fferen:t quarries or even in' tbe sane quarry.:, Those deposits 
, .' '. . .. 

. which show massive bedding willn'a~ally be of grea,tar' value"for ,.' 
'. ' .... , ~. 

extracting dimensian stone. In ,mo~t districts where"liiriestonesa~ 

quarried for structural work the beds lie fiat 'or ,'~eariY"so.,· but 

rocks' the beds may' ~. '-til ted::t' . 
.' .~.' 

, , : ~ .. , times owing to foldingofl' the 
. '. " .... 

varying angles.' 'Joln:tf!lg is '. reareiy absent, and :since~, ;litne·.s,toneS's.re: 

- more' soluble in'surtace waters,'than sands~bnesthe'.·r~Ck.alOng··:·tb:'se:i'" 
. '. . . , " '. . ' , .... ," -'., : ,.:" - ' ~ ~ . 

, , '. , ... 

joints is some,times more· or, less weathered. by solutl:ons •. ," 

vertical and horizontal varia tions may. occur •. 

certain 

or· shal~ seam~\Vi th'lime· sto~~~~;/ 
" :'.,_ . ,_.,,' ',".: -'. ~ . ~. ~._ "»t~.:.~· ".:~\-:' ,,c 

.~dsniay be of.evencharact,er, while o~hers;:ltiterbedded"~: 
~ ~. .=-.,', 

may~ ternate with thin ones, 

~ , . ' .. "" 

wi th .the~m maybe of ·chertYria.ture.".Asa.re~u1ta g09d':seri~'s:,(>t . 
, . I ' : .... , > , • _ " • ~ • • • ~ " .~; , . , ,~",.;, 

a.ta.higher or lowe,riewl'the'; 
.: ~ 

4>, " ':'," .. ', '. " ~+ 

one',' le va 1 ,.. while 

beds lll8.ybe worthless. Again", ,.th~ , .. , limestone·sif:/fa.li~we·d :uP:·~·'> . 
• > .' ,.'.... • •• • .~ ••• ' , 1.;;~' , ,.' , _'. -; '. " ,~ 

. ato!lg :tbe ,strUm, sometimes' becrun~:.· ~ba.lY,' or'~ charige',it{';.cotnposi't:t6l{~,·':: . 
", ;,' <':.\ ~'. "', '.~, -":' .~,.~.,.","': .. :.~ .. :, ...... ~ .... ,: .• ~:-:. ~. 

,',. 
, '., 

''''", " 
,'; ~' 
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'., 
P.8aring thea.e facts in mind, it wi·ll be :realize'dthat in i -

~ : , " 

searching for a - quarry s~ te', ,the en~ineer sp.ouldnot base 'his 
. . . 

. condusions on one or' twooutcr()ps. 

Prppe rties of 'Lime stone s : . 

Texture;- Limestones shoWS. 'variable texture .. ~J.tthe' majori ty 
, \ \\, . 

are fine-grained. Those v/hich are' co~~se srai

l
' Jp' are ei ther 

\ ' , \ . 

strongly ·fossiliferous or else coarseiy crysta iine. Tbe finer-

grained ones split more evenly and ha~ be~~er w ~'~heringqUali-tj~e 
:. ". \ .' \ ~'" ' . 

'Thetexture : does not nece~aarily bear ~ny dllpa;ct txr1.at:ton' to the' 

abS'orption. 

: Hardhe~s:-Dense linastones_are . . , . 
;'" 

porous ones are, likely to .' be - ':soft • 

. , . 

Color: - . A purel1me s tone. whether Ca1C11l{~~+ dOl0m,~?~{1SWhite. . 

but .cla~ yor ca.rbonaee .0118 t'"P.llritie.s ten~ \ to.. gi "l\ ~i t a gray!. sh 

~~or aJ:ld the for~r may 'also ,make. it:, \graYish'_(,~\broVinish 
. , ' ... ( .. t~\~ , .. ' 

black. Many of ' the" later fadesl,ightly ,0ti:,,~xposure(t'C;\:theatmo~jile 
~ -. ',' .... .:. \. .' . ''',~, ... ~~ .. ,. . " 

" ','II 

Durabili tj-andmineral impurities:- ,Both lim9~tones'.an:d ~,?'lorni tes 
..... : ,'. ,', ;~ .... -:-,' :" " \\ - :.!,;.:::,'\,:----,..-: ,-

of den-se and massi vechara_cter ~ . as vlell a·~\those';·tr6e~ from: ' 
, '. " ,.,'," ':.. ~\\j \;: - . ",' ",: '·r', ),:" .:~' ~,'~ .' 

mineral impuritie-s~ are' of . :good A,urabl11ty, \~ though\'not-mlong-
, • ~ < .' ~. '- " .... ~~. ::: '.' • '. - ~. ~'.; • 

lived as dense s~dstones' and . era~ttes. 
';;," 

i . Li:me stone s weather primarily by 

" \~,~<tQr~?s~face _ via ter may slo-wly attack 
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surface is likely to ,go on .very une.~niy~ ··:If.. ·certaln·por,tions.are'· ! 
. .," ~ . "", ~ . ~ -', . '. '~<. - .'.' ~ 

· sil:ic,ifl~d, •... such as fossils repiaC9d by silica,.' or if quartz. veins,. " i 
· . ..' . . '. ... . ','. " '. " . .: . ':, ': - '. . ,: . - """, ;':" ' .,' I 
·arepre.sent , in' the . ~ock~:.1?~e se:re si.~t.;jihe:sol~nt·flc.t.1~n Qf.'·the'·sUr,~~ce,. I 

. . . 'J': ,". -.:-i '.' - ~. ',' "", .. -. . '.' .~- ," .. -::-" _~ ~". -,"- ... -.... < .. ~<i: .'.~ 1 

.'waters ni0r~ than .the su~ounding'~~:~~EareousPfU"~ts 'of;' 'the ,ro'ck'snd .>: I 
'ar(3,left standing out.in~ .. ,~~liE)~ ~gbiing'< t~ '··stonea.·r~ugli appeararice: : 

pOlomit8s . do not.:~~a ~~.I":·~s:o'-x-e.adily.bY·S:oi:utton~:·: Some: ~-,)ar.se~ .', ! 
,grained onesdislntegrate ,/braaklng ". 6ff' :,~ • i;a:1n:'llta;i?ima· •. : ...... '.,'" I 

. ce;tai~ "~iner.al 'inrPuri:ti~'S ~in;~~fer.~with,. the :~lue-, 'of" t~e.' ~tone·'. ' 
~ ~ , • • J • ,. •• - ' •. 

:Pyri teO i.s·::anundE:lslrable':orie,:rl~.t,: only< . be caus'~ i.'t<vlea the·rs .. 
'. :. "". ','," . 

" to. rus ty: limonite ., .. but· .. "for',"the "'re~son'_;tbat 
, ' • '.. ' " • • ,".' • • ',"': .':' .; , •• ,: •• ~.-.' - c', ~ 

tnthis:chfi~ge' sulph~i,c', 
, - .' ~ . , '.-:.;- --< -~. .. ... :. ~ 

· acid is' set free', :whlch a ttacks.tbe>rocW~:'., ' ' 
,,', '. .' . 

". Anotber common 'impurity.in .sone .' time"l"()cks;-

lJeing: ~trurigout .in ban~s. a16ngtbe:stratification plane~. It not 
'<, . .... '. : ..' I 

onl,:y a.ause s the" rock' to. wea.ther, una v~n11, " but.,ih~er·re,.~.j,?Wi th .... ;,: '. 
. ., -

the dressing of it, in' drilling ~hrough it" arid •. las't1Y'imparts to 
. ,.. . '1 . 

,.. < 

thes tone 'a tendency ,to spli t' along tbei lines of the chest concre- . 'j ., 
"'j 

'tions wben exposed to frost action. 

, . 
Fire resistance:- The resistance of line stone to firE), at tempera~ ' .. : 

1-" > 

tures below ·that requiredtp, ,uonvert the stones into·.' quicklime~J 

~/tJ:Si's usually fair, although lime. ~ock,. like other stones, is apt tq . 

spall badly under the combined attack of fire and water. 

, --."" , 

Crushing strengtb;- Most hard limestones show a good crushing· strength,,! 
.' ! 

ranging from, 9'000 to 12,000 pounds per square inch, or some tines. 

va ry mu<?h higner. , . ,": 

I 
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- .. ' 

TUrning,~a~W' 'ti'.o~·,~OCk' ~e)~~:~e,' " tha t·'.it,b~l~~ii 't~~:'prd~~~tie~ 
" • :, ':. ",' '1; > '. ,.' • - .. : •• :' 1....1 >.' -,... .,. " .: ,')' . 

:or.lt~stone;-. inqiUd.iDg,:·i;hci:"sg~~ir'i~~tioh):~f>: ,the>bed~<;Vlhich lie 
" '.-. '-•• ----:', ••• :. :,' < •• ~; •• : •• ,,;_~.,,:,.,.~"'" .-~ •• '-, ~, ••• -~,~- •• :", :, •• '~-' ...., '~.".' 

~almost flat at alle'ievatio~~'.:··<;·" ", 
-.-' ~. '., . 

'.'. " . ~ 
. ",.', . ,.',' 

, . 
. " . 

;, Jointing is p~i!~nt a't:~iffe~Ilt·:locatlqns.~'l.n,.the,·r6ck 'and. ,the •. ' 
, , 

.rock a10ng'tbe ~~ ':~jo.!n ttl.- ismore'o~ \~ss' weathe~dwith ~,~ime~"Gene'rally 
speakingwfrcan . say that ,the . rock doen,t':havea' change' in .coinposi

tion,'and it is more or less' c~IDPosed. oftbe 'saine~teri~lof 
limestone. This rock that has" been standlng,for age,s against.wea-

;.' . " . 

therlng fact()r~proWd' to 1:>8a1"" the same cbE;m1cal cpmposition. 

'Sa1 tar parts at the' joints or i"au1ts wereweatl1ered ,leaving behind 

·them cracks like cani tics extendin~froril' top of ,the rock to the 

bottom ofltandinclined'atdifferent angles. 

The natural tunnel mignt' be . an indication of the form9r' 

existence of salter material that was ,weathered ~EHi.ving 'this. 

cavity. 

Th~ phjsl cal propertie s of lime stones 'coincide ,with the 
" .~ .... ,. . '. 

'P.r~i~ 's, of our. rock. The rock' isha;rdand. :dEHlse.lt .has almost 
. . . 

~hite color but because of;cla-yay or . ~arbon:ace()US impu~itiesthe 

coloris.grayish .. 

The top part of the rock is 'i/ea tl1ered prJmari~yby solu~ion, 

that ista say, rain'v/atar.' As a result, that part is unafimil and 

shows .~ rough ap~arance. 

. ' . 

TheI>eslstanceof limestone ,to" fire is usually fair and this Is 
to •• 

afalrlv desirable property." 
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The miriirnW'n crushing s treng'th i s '~OOO',psi, '?ut in de, ~ign ,a, " ' 

much lower value is going to be Ot~ken as.a" safety' fa:'~tor.' 

", Blasting 

',. ';. 

, All wha't vie' va 'here coricerIling blasting is made o:fhard rock., 
. " ~ 

'The blasting is going to bequ1te co;:stlYI} l.>ut there tsn' t,~cb c~oice 

because the area is limited ,and' be'cause the" project is w~rtb the 

cost. . '_., 

A. 'Blasting the Rock, 

" This' is going to includetheee parts. 

1) Top leveling:, The~ top' of the rock is going to be" c~t off 

to' '~:;.&~max imum <iepth of 12 fee t from thepe akof:tlierock 

iorthe followingreasons~ 
., , ,-:, 

a} To level the rock,and make it ,suitable, for the 

'·,~;I'~6h. 

b) To' get a bigger ,ar~aby cutting" the,·,topcontours off~ 
~ " . . -. -. ,., - . , ' 

c) To get rid or the'r,roded'andunreliable'material:for 

"tl1e cons truction:~ 

2) Basement: Below ,thele'veledsurface ,,'tne are~ .framdby the, 

: hexagon tnsidetbe's~~'~olUnm~, is; gOing to' be blasted 

to a depth of, twa 1 va fe.e.t. ,. The, reiisonforthis 'is' togatn' 

'space "and :to.useallt~i~p~ace: a.s a: k1tche'nandstovt) 
".{ ".' < ,. '. j-' 

casino~ ,,' 

other minor'sideexc~vationsincltide'A:'a ~m~ll..,t·urinel··· ;.': 
.. ' ,'", 
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'saJ?i ta.rypipe,s. 

·3) 81<3.e Blasting,: This;'is'mainlymeant to includesone parts 

. on the lower 'half. ort&erock to provide the necessary 
. . 

spa'ce for the staiI"\vaystructure e" 

Be On the shore e 

This include's'roclr·blasting in place . of the minor. structure fo 

lowering the rock level and for leveling the are'a for the structure 

The approximate amounts of rock to be blasted will be estimated 

in 1aterchapwrs. 
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Chapter -IV 

DESIGN OF TEE CASINO 

The design of the-casino is more or less the principal 

part of this thesis. All the, other par'b':f may be considered 

as minor parts of the project compared to that of ,the 'casino. 

, PAGE '28 

The shore building, the bridge, and the '.d~irway structures 

are nothing but suppliments to the main structure. 

,The casino in its architectural and structural designs~ and 

peculiari tyofits location forms' the major part of the _problem. 
, 

The problems of the structural design wi th its sa'ety and economy 

,fo,rm tbe main Yiork bere. 

The problems that were faced in the design of the casino, 

tbeir solutions, and some comments on tbese solutions are 

illustrated1n this chapter. 

. ' 
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Arch! ta ctural ' De sign 

He~e' i,t might not be . possible to chose the archtte,~tural. shape 
," 

".tha'tis de sired>'The t()p are a ,of' the rock, is. limi ted antI' 
" 

:·the. sbapeof1 t is ' limited too. 

. . 
" 

.,""An', ellIptical form of the· casion, floors 'seems to be the .. 

··~~s~ sui table Tf.most of' the .availabletop , area of the rock 

,'1sgc>ing . top~~~Bed • 
. ,,' . 'Y~) - . 

<eTae,shore buIlding is designed,to, help in '. reducing the 

amotint· of space, of' 'the" casino-nee,ded foranx.i11ar:y'fUn(!tions· 
< >..",., ,- -

" • <" ~ . -; 

'as-administratlon~, st9rage~ and staff·rooms. 
~, -: " 

'- ~, . " .... ,., -

..... 

'. ,' .• Tha~1rstfloor andtha _t~p rioorhave 'simila~designs_.' 
w~.~~, .re.gard ··to :'sp~ce •. Thesp~cein .. eagb of, 1;pese.f'loora' ',' 

. ,i~ ,c:ut,by six .,columns only-
. . ','- ", -

• ','\00., 

. "''l'oil~ts 'and vlaslil~oomsmay'be Included in the basement. ..... " . 

. .. 

. :" 

. ' . " .. The first floor ,will consist ora -~ight-club.and:a':btr ,F1g.-ISL~2 ~. 
: . ' , . 

'. ' 

'The topf'loor.wil~ consist or ,a restaurant. Flg.TIl-3 

,The ,roof will ¥tc.:~~asnack bar and a, terr,ace.' Flg •. nz:,-4· 
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i~ .. ' 
, . 

, "'~£letWo floors and 'the snack' bflr\fere sugges'ted in Chapter! 

to be . surrounded Vii th glass from'floor to ceiling so as not to. 
,-'., 

'" '. cuttheviEhv from any: side_ 

, , \ 
One 'should ha va : in mind thQugh tha t the design of the interior 

as shown in FigBl-~~ rto'taf:1naldavrsion but 11 proposal~ As our 
. ' 

purpose ,here. is on.ly to show how the 'interior may be, arranged 

and to show that the structural design is based on sone a-chitectural 

considera tions. 

Any,addltions of partitibns# floor' finish, floor tiles, and 
, , ' 

,false ceiling are conside.~~~~c~;the structural design with respect 

to their addi tional loads on the structure. This is accounted 

f.or. to add to the' flexibili ty of the design of the interior. 

" , . 
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, structural ',De si@ 
, " ',',' ,'\ " .. 
. " Illustra.tions 

, . ~ -

~ As this structure is' iDlpl?rtan,tf'rom several pointsof view, 

relatively high ,safetyfactorsaregoilm to be taken in the ' 

" de'sign. 

: ~ ,Due to' the fact thati'ull fixity might net, be thacase in flxed

f'ixed reinforced concrete beams, safety meB:suresare gdng to 

be taken in to cons ide ra tion • 

,1- For fiXed"';fixed beams wi th uniformly distributed loads 

positi vemoment is taken equal to w /16 instead of \'11 /24. 

2- For fixed-fixedheams with concentrated loads, the calculated' 

posi tiva moment will be mu1 tiplieti by a factor of 1.5 for f3teel 

area calculation. 

~ Shears and'moments il'lbeams are taken with := total length of 

the beam, i.e. from ce,nte;t' to center of suppfl'ts. 

* steel used for the casino is high structUEl steel of, 30,000 psi 

tensile strength. 

'* 28 day compress1ve:strengthof concrete used fop the casino should 

have a minim~ ftc =3000 psi .. 

'* Addltional length of.steel· is indiyated wben necessS',V fer embedme~t. 
. ' , 

,',' .'-

There is no add1tional ,length, wben tbesteel is 'carried over from 

, one lnemoor' to the, othe~. 

-. , -' ' 
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* Steel. of the same di·am9ter·:a~d-. ~hara.cteristics' is preferre~ 
,.'" 

, .in 'most cases. if it s,atisfies:econo11lic andstructur8.lcond.itlons~ 

. Thereasonforthls,'is,,:to',s:LInplUy.the' work and'~void nustakes ' . 
" ,." ~." -.' <'. < • 

o:em1Xing 'ofba~s ofaifferen.tdiameta;s ;durirtgdonstructfon., " .. 
• ..... r '". ,-":" 

{; All bars ,used are deforIredbarsexcept those used for stirrups~ . 

tie bars" or spiral ·~im'orCemen:t.· 

* All bending of barsinclUc1ing hent~up barsJgtirrups~' tie bars'" 

. and hooks should, be made" according: to .ACI 'Cde. ' . 

. ~~:;)ih9rever stirrup s:t:eclrig1s grea~r. than· 3 inches for No.3 bars 

it lsb.K. othe.rwi~e.:No~5· bars ,or higher ar-e used. 
-

* Steel cbalrsare used whSn~ver,;ne cessary to keep steel in 
. ~; 

. position. 

\ 

~ steel bars are welded together whenever the design length 

exceeds the. available 'standard length. 
, . . 

," " 

, . ,'. 

'.;.:.' . 
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DESIGN OF THE SNACK BAR 

PAGE~1: ' 

For stability of structure and simpl~iJ!:ication of the design" 

the roof, of the snack bar is going to be,;dEisigned in such a manner' 

,so as to have the two colunms carrying the roof under pure 

compression and to have the supporting beam free from ~qr!ion. This 

i's ~tlause the area of the snack bar is not of major importance ~ and 

thesma1ler the area is the bigger will be the' area of the terrace. 

So, the following, procedure is followed, Fig. • 

'section A-A: 
2. 

:: w( 50) 
12 'j 

I 

sectionB-B: ' , I 

, 
Loads: L.L. = w:: 25 Ibs./sq.ft. 

D.L. =D.L. of slab + D.L. ofT-beams 

D.L. slab:: 0.33 X 150 -:: 50 Ibs./sq.ft. 

, , , 

" 

D.L. of T-beam varies wi th distance from the SUPP0l'1:i. ,! 

Calculate for l' JI Fig.cLS-. 
\. 

( p is the sign load per T-beam, Le. per three feet of slab).' 

, 2. . 2 ' ' ,'2., , .: 

P(15) + 3X50 X (l!l+ '3 X 25 (15) + 0.5(0.17+1.67) (15) X 150 .: 
, ,', 2 ,,2 "2,, ,- ,: 

=3 X 50 (17)2. + 3 X 25(17)2. + 0,,5(0.17+1.67)(17)2. X 150 
2 ',' 2 ,- ' ,2 ,-

p :: 196 1bs /lin.ft. 

'P :: 196 X 3 :: 588 lbs / T-beam. 
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This load can be increased as we go away from the . mid spm. 

of the center beam. The reason is because the T~beams under the 

. ,- sign are shorter as shown in Fig.N -'5" • 

. ~ De s ign of T-beams.~ 

- One X-Y beam and oneY~Z beam are designed and the rest are 

the same Fig. N- 6 • 

Beam X-Y 

(-) M = 588(15) + 3 X 50(15)2. + 
2 

;:: 39.4 kip ft,. 

2. . 2-
3 X 25(15} +0.5(1.84) (15)(150) 
26' 

(_)As;::M ;:: 39.4 X 12 = 0.9 sq.im. 
JQr 7/8 X 20X30 

use: 2 No.5'"............ full length = 15' 

1 IIo.5 ............. balf length;;r,,·" 8 t 

Spacing: Cbe cks O.K. 

Sbear: 

Bond: 

v ;:: 588 + 3 X50 X15 + 3 X 25 (15) + 0.5(1. 84) (15)t~l 
~ 

;:: 4307 Ibs. 

v = V = 4307b" o:rcr 6X7/SX20 
= 41 psi L 98 psi O.K. 

u = V = 4307 = 34.8 psi L 210 psi 
. OJd 5~ 9X7/8X~O -

O.K. 
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Beam Y-Z 

2- 2. , 
(.:..) }l = 3 X (50) (17) 

2 
'-+ 3 X 25 (17) 

2 
+ o. 5 (1. 84)( 171~lf60) -a- "'," 

== 39.33 kip-ft. 

(-)As == M 
Jdf 

= 39.33 x>~a:' = 0.,9 sq. in. 
778 X30 x '20 . 

use: 2 :Ho.5 . 

. Spac ing: Che cks 

........... full length 

half' length 

= 171 

= 9 , 

Shear: V ::' 3X50 (17)+ 3 X 25(17), + 0.5(1.84) (17)(150) 
2 ' 

= "4850 lbs. 
-

v == ,V = 4850 == 46.3 psi ~ 90 psi 
oJ d 6X7/Jft20 

O.K., ' 

Bond: u == V == 4850 == 4?0 psiL.210 psi 
OJd 5.9X778X~0 . 

o.lt. 

Lateral Reinforcement Fig. 131._6. 

Use 20 ksi' sre.tf~./,'for lateral reinforcement. 

. . , ... W= 25 lbs/sq.ft • 

D.L. . .... w== 0.3 <x 150 
, '.:L 

= '50 lbs. 1ft. 

--::>_ 100 .1bs./rt2.. 

i 
. ~ 

; 
I ... 

, , 

," 

. ! 
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.' :: SEBEK ,'ISTANBUL' .' 
, ,,' ; '..' '."! ",' "'~. ~', "\:... :. • 

", ,': 

" . . 2.' .,.:..... .....2.: •. -': .., 
····{+)M ".:~ Vl1/1S:::, '.100 ,,3) 11s':=56 ft-1,?s.· 
'.";2. "','.' '.2.., .. , ..... 

: '(~) .M~= W1/~~'100 (3)A~~75:~t-1bs. 

'., (+r :As ~.' '. 5S·X;.12- .: ;:;; :O~013 sq. in/ ·lin. ft'.: 
. ~ , ... ,. :. '1/S • X3:X20 ~OOQ .' 

, "" ~ ,~., ...",.. ~ . 
. . ~ : 

.. {~)is' .... '?5:X 12" '<. ::0.01'1 sq.in/1in.ft. 
1/8' XSX . 2.0 ,000, : 

.·No.2:at~ft •.. ' .. bottom.· 

. - .', ' . 
; .," . . 

.... ~ Design· of· Supporting' (Major) Beams Fig.'N-S"-b. 

",1 

Loads: 

center beam: 

( +) M 

(-) M 

= max. shear at'T-beams 

=4.307 + 4~850 = 9.15'1 kips/lin.ft. 

w2 = D.L~ of beam 

. = 2 X 3 'x 150 = 0.9 'kips/lin.ft. 

W = '!I, + ~ =·10.05'1 kips/lin • .rt. 

~ wl~ . = 10 .. 06 ( 50)' = 1560 kip-ft. 
!6 16 . 

. 2. 2-
== wI . == 10.0S ( 50) == 2080 kip-ft. 

1~ 12 

(+) As == . 1560 X 12 == ,24 sq. in • 
. 17BX3oX30 

(_) As' ::2080X 12 == 32 sq. in • 
. ' "I/~ X30 X30 

(+)As use ••••••• 9 No,lO Straight bott. 

- . 9 No.lO .. bent. 

2No .10 Straightbott.· .. ~ . ' 

PAGEA· 

. ~ , " 

/, ' 
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. 'j", 

25'----~----------~~~ 
0...: Locad 

400 p!>i , 1 

i 

~ 9~ ~~=-:":"-'-=--=-' -=-~-=-~)(.-=-=-I q-, 4-' I~,:::.===-'-""';-""':--'--"':"', ....:; ..... """:-0\ -

- t ~;--__________ 2. 5", --- '---'------'---~ 
b. S'" e.o. f' 

I 
20 

~, 12', ~ 
fl'l " ;i ~S-D ! I 1:,1 i \j ~ 

" 

illJ !I I 1 II 
" t; 0 6" C-

o L''' " r 40 @3.,# -+-2 @ ,# ~6:; h-
e.. S.h~.~ \ 

. 3' 

d. Stee.\ 

, . 
, •• < • 

, 
'-, ;"'l, ~ 

'''", ',: J 
. ) 

- . ~ 

1 
,.,' l-j 

! 
:1 

. .- . ~ 

.. ' ~ .-

, , 
" , 

" 

. ':1 
. '. ! 

j 
.•.• j ., 
'; .. 

. ~ 
~. \ .' . -: ",1 

'. '<''';''' 



, , 

, : 

" .THESIS 
ROBERT COLLEGE' GRADUATE SCHOOL 

SEBEK ,ISTANBUL 

{-)As use ........9 No ... 10 top. 

9 No.;~G·· top. 
;' 'J:'-'~" . 

;.,.. 

Shear: V =,wl 
r 

9 No. 10 bent. 

;;: 10 .. 06 X 50 = 2,51 kips. 
2 

, 
v=V = 251000' = 400 psi :> 90 psi. 

'OJCf, . ~4 X, 7/8 X30 

usa stirrups. Fig. N:'7. 

,x = 25 X 310 
400 

stirrups No .. 6, bars 

= 19 .. 4 it. 

0.88 X ,30000 
310 X ~4 

'j 

=3.6 in. . . . . 

PAGE 44 

3 in • 

~ond: ,11 =V :::' ,251000 ' =113 psi L 210 psi O.K. 
,OJc:r '84.9 X ,7/8X"'39 ••.. 

cantilever" Ba:ama; 

,', 

(-) As 

. . ,.",," 

, , 2., = wI, 
T 

=10.06 (20)2',::: 2012.0 kip-ft. 
,~ 

, . 
=2012',X12 

7/8 X30X30 

usa •• ~..... 9 No- 10 

91'to.. 10. 

, '7 No'~~®iu . 
~.' .. 
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·T-
3' 

~ ______ ~~ ____ ~ ____ ~~-L 
r~<~'~------------~ ~O' --~---------------~~_~I 

a. L 001. d 

b. SheoY 

t t I 
t 11 L=,O' L=IS L~Z.4· 

. 

r--6'@4"; # 6~ ,o@Q'J:t:t:6~ 5@I2"j#6 ~ 
C. Stee.l 

~~- ....... u 

~ 0 II ... II 0 ... 

ja •• II GOa 

3' 

'-L l!=====~ 
... t<~,.j - 2'---1>1 

d. Stee..l 

Fi~. N_8 

. 1 
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ROBEf?~': COLLEGE 'GRADUATESCHOO~·.'; . 
, '< .!3EBEK. iSTANBUL' '. '. . 

Spacing: Checks, - O~K.; . 
" ," 

. Shear~ V = \'11= 10.06 ..• X, 20 = 201,;,2 kipse 

", -, 
-, " 

. , , 

v = V . = 2012.00= 320 psi ::> 90 psi 
. ~;t,,~nj'd 24X 7/SX30 

,use stirrups, Fig. TIL- B • 

x = 20 X 23.0 =-1'4.4 ft. 
320 

. stirrups No. 6 bars 

'pAGE 4(0, 

S ,- A,;fv = 0 .. 88 X 30,000 =' 4.8 in .... 4 in. 
v f b230 X 24 .. 

Bond: (similar' to' center beam) Checks O.K. 

Design of Snack Bar Columns: 

Load: ( concentric) 

P= V, + V2.=251 + 201 . = 452' kips. 

A~ :: nr:l. (12)2. ,= 452 

r t c = 5000 psi.'" 

fs =.30,000 psi. 

Vertical R~:~~9~cement: 

-
in • 

P ='I~g:'(0.225 f' c + Pg fs ) 

452000 = 452 (0.225 X 3000 + 30,00.0 Pg ) 

Pg = 1.12 per cent 

As ::: 452 X 0.;.0112 = 5.1' sq. in. 

Use' ,6 No.9 bars 

Spiral Reinforcement:: 

pl' ~. O.'4s';?~i: - 1 . 
<,,:'Ac " 

,ftc 
.. l'TS.' 

: .. , 
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+ 

, 

t-tr--:---....;.....;.-ft--.;----L-.lI± 
t--t------I-~---~-i.I_.,....+,' t:t 4@)3" 

,sp·'1"CIII 

~~ 2'" 11 '2.4" 

F'g. TIL- 9 CO\"'YM\S 1<$2. of $n~fk Bca r 
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P' ;:: 0.45 (452 .... 1)' 3000 
346 ~OOOO 

Volume of Spiral in one foot. 

Length of Column '=12 Ac pt 

= 12(346) (0.0135) = 56 cub. in. 

Spacing: d 
6' 

= 21 = 3,.5 'in. s 
Max. spacing = 3 in. governs. 

tT (21) . X 12 ;'265" .per f,oot. 
r 

Cross section = 56· ;:: 0.21 sq.in. 
:mrs 

.Use No.4 bars . 

. ,'( 

. I 

PAGE 48 



.,' 

(' 

THESIS 
, " 

, 'ROBERt COLLEGE GRADUATE SCHOOL 

BEBEK ,ISTANBUL' 

Bill of Materials of, Snack Bar 

steel and Concrete 

Member No. of Bars Shape Length Wt/ft.Total, Vlt. Total0cm-
Parts ft.lbs. lbs.crete ft~ 

Floor ,XY 1 X30 . 2 No .. 5 Straight 15 1.043 "::940 

,', 1 X 301 No.5 tl 8 1.043 

1 32No.2 n ,0.167 

Floor'yz I X 30 2 No.5 

90 

17 1.043 

1 

~" . Gert te'r " "1 
, Be ani::, ,:: 

> ,. :>"': 
, "- >. ~. ' 

-, -: 

\ ' 

, , 
I' 

i 

'1 

,cant:fH~;;~~~. ,,2" 
ver 

': Beams' 

, columns 

'.' . 

.• J 

," \' 

" 

2"-

"2 
., 2 

",. .~ 

, ."'., . 

t1 

" ' 

32No.,2 1t 

11No.10 If 

'. " 
, "", "",\ 1. ',0 

9 

90 

50 

1.043 

0.167 

,,4.303 

'g' No~ 10 Bent 54 ,4.303 

18No~ 10Straight 2X15A.303 

, 66No.6, Stirrup 2XI0 

9' No. 10 straight ,20 
: . "" "." .: ~ .' 

'9 No.10 15 

-. -' 

!?6No. 6 'stiri:r;"tip. :,":10 
'~, ", ':- ... ~ '\ 

',6n ~'~~:Str~:i'&~F;'15 
, '23No~4 spl.rli'14: 

, , ~:." -1, r: • -.f: .: . 

'.~ .. 
'. 'f"'-;' 

1.502 

4.303 

4.303 

,4.303 

1.502 

3,.400' 

0.668 

Total 

'J250" ' 

480 

1060 

282 

480 

2380 

2110 

2340, 

116Q", 

602 

1080 
./ 

6200 

·430 . 

, '", 
i.' . ~ . 

-:. ; 

. . '. 
, ~'. : ". . 

. ~: 

3150, 

3570 

300 

140 

, / ' 

76 



THESIS 
ROBERT' COLLEGE GRADUATE SCHOOL . PAGE 150 

SEBEK', ISTANBUL . '-

Design o£ Floors 

The three floors of the major structure (the casino) seem 

from the structural point of view to be the most important part of 

"the project. 

Several proposals are, going to be studied before the find 

decision is made. 

The best two proposals are going to be vlorked out. For 

each one, the bill of materials, cost~ and workmanship are going 

to 'be estimat~d. On the basis of these considerations the final 

design is going to be decided. 

One should have in mind though, that the designs .to be tried 

are. not going to be carried to the end wi th full specll'ic details. 

As~onr'purpose here is to go on ,\vith design to such a point where 

Vie shall be able to judge which of the two designs is be tter. 

The final design is going to be worked out in full details. 

,proposal No.1 

TheIst proposal is a flat slab~whe~~c~~~ beams are used. 

tfFor ordinary spans with heaVY,loads~~::'un:der aVerage condi tions~ 

'the fla t-slab floor is more economical than the beam-and girder. 

. .floor. U .(Ref. i, P.299) 

The floors in question have long ,sPans. w'ithcomparatively 



THESIS 
ROSERTCOLLEGE GR~DUATESCHOOL PAGE 5\ 
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:tight loadsJt so the design of a flat slab' is out ofque'sbi'on. 

Proposal No.2 

This consists of asteel-~girder system \vith ribbed floors. 

F i8. IS[-IO. ftRibbedfloors·areeconomical where the liVe loads 

are rit1!ly small and the spans comparatively long." (Ref. ~ p.259~ 

THis applies to the case of the casino floors and it Vlill 

be tried. 

Proposal' . No~3 

Here wehava the same thing as propos,al. No.2b':lt with 

re inforced concrete beams instead of steel-girders. As we haJle 

a small number of beams and, as. the spans are .l.ongthis design, 

doesn't.seemto be economical and ltwill not be tried. 

;Proposal ]10.4· 

This i sreinforced concra te 'be ~nl'sy~tem vitth'rt~bed fl.~or~i~Fi~:.·~-

In . this des1gn there.is an'importantpo:lnt,tobe' conslde.red: . . - .:. ~ .. '.' .' '" ",' .:' ~ . , . ' . 

. Asdifi'erent sub-floors have' trIangular shapes; t:he. preparation 

:"off6rm work and.thestee~-pan:f 111ers' for''.t119 rlhbs .,,'is going to be,_ 

d·ifficult·and cpsfjI'Y. fhls design doe~n' t s~,emt'6 b,e )~referable 
.""" ,- .... f,.",,"' - i.: 

to ,others and wiilbe negle.cted.·· 
.. : L: .~. ~, /_., , . ... :!, .';' 

,": '.- . 

. . _ '. .', /.~'~ 

proposall-lo;s' 
. ; . 

" " ",' ' 

. ~ " 

:,' . ":'. " 

Here there ,are -maj6::r beams . arid minor beams~ The minor bSaths, are 

. ~ 
; .. 
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supported by major beams and the major beams are supported by 

All crossings of beams are at right angles. 

columns. 

The floors consist of ribbsof IOOdiumlengths. 

This design seems to be re.as'(:mable and economical. The form 

work including the steel pan fillers is straight . fOI'1l'lard • 

. The. design of ~his floor is going to be worked out. 

·proposal No.6 

. It is similar to proposal No.5 except that the number of. 

,miriorooamsls doubled~' Fig.rr-l3. 

< •• :.~ The floor~ consist of, two-way slabs. : GenerallY.speaking . . . .'. \ 

" .-" 

.. ~ibbed rtoors· are more economical' than, two-way slabs. Furthermore 
. . 

:the'}lo~ 'of :~1nor beam~beirig double that of proposal i{o. 5. It's 
~.-, ~~< 

to'neglect this. trial. 
( " 

( . 

. '---

, " 
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Proposal No.2 

Illustra tions 

~ For girder beams, the sarna kind of W section will be used in 

most cases to secure perfect alignment and equal depths in 

con tin!£'<iil&: 'b~ ams. 

PAGE 51 

-!4 Where the beams' negative or positive moment requir6·~·-'a bigger 

steel cross section, cov~r plates will be used~ 

~'Connection of steel members may be' either done by riveting .or 

welding, whichever more practical and cheaper will be chosen. 

* VW beams. will be punched along the·web,to allow the bars of 

T-beam reinforcement to pass through from,on~:~;-P§ne,1 to another. 

* The same steel will be carried from on~~-'beam to 'an dher along,. 

the sarna axis as long as economy still prevails. 
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, 1 
1 

I 
-~.;......,;.-...;..----..;...--~...;..---------~-;...;..---------.J 

I 

Floors 

All floor ribbs will have across sectional din:ensian as 

shoVin in Fig. cr -\«Lb. 

Loads: VI (D.L.) == 81 1bs./ sq.ft. ....... 
w (L.L.) == 100 1bs./sq.ft. 

Parti tion'S = 10 lbs./sq.ft. 

Plastered Ceiling == 10 1bs./sq.ft. 

Floor finish = 15 Ibs~/sq.ft. 

Total Load = 216 lbs./sq.o."ft. 

* Desi&n of Floor 1 

No. of ~-beams 

L = 25 ft. 

Design of Floor Hibbs 

Fig.nz: - 15 • 

= .50 X 12 
25 

= 24 beams. 

Load = 216 1bs./sq~rt. 

w = 216 X 25 == 450 . 1bs/lin.ft. 
12 

Ref. 1 

Moments: (.)11 == \'112 
16 

:L. = 1 (0.45) (25) = 17.6 kip-ft. 
16 

(-hi . - wi2. 
IT 

. 2-

== 1 (0.35) (25) = 25.6 kip-ft • 
IT 

steel: .' ~(~.iI¥As = (-)M = 25.6 X 12 = 1.14 sq. in. ,i,Ji'f"" . 
Jdrs !5.5X 7}s X 20 

( +)A~ = ( +)M - 17.6 X 12 . ' = 0.78 sq. in • -
Jdfft 15.5 j(·7/S X 20 

'". I 



· THESIS 
ROBERJ COLLEGE· 'GRADUATE~.SCHOOL'· 

BEBEK, ISTANBUL 

~1<~----__________ 'OI __________________ '~'~~1 

~1<~----------------25'------~--------~7~1 
0\. L.. 001 a\ 

, . -' 

. ~.: " .' 

2';' 

.', < .. 'j 
, ~ -·1 

"j 
,,c • 1 

'-'"', ,." 
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(+)As' •••••••••. ' 1 No.6 str.bott. 

1 No.6 bent. 

(-)As . . . . . .. . . . 

,V == w1 == 450 X 25 == 5625 1bs. 
2 ~ 

1 No.6 bent • 

2 'tl0. 6s,tr. top. 

" v = V 
bJd 

= 5625 
5 X 7/ax15.5 

= '83 psi '=::-" ,'75 psi. 

'"Use stirrups, Fig.N_\6., 

x == 8X12.5 == 1.2 ft. 
83 ' 

Stirrups lTo.3 bars. 

'Avfv' ';:; 0.22. X20 ,000 ' =110 in." 
·vtb 8 XS " ',,' 

" Usa •• ••• • •• •.• • • • • • •• , 1 at 12 iri. from supports. 

.. 
u '= 

-1-:. 

V 
,'()J'O 

:: 5625 
'1.!X'778X,1S.5 

5~ psi ~. 175 psi 

... 

';: < 

O·'~·,i 

'-. '\ 

" 

1 , 

" , , , 

:.J 
, , 
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~<Design of Floor 2 

No. of T-beams; 

o - 35 ft. 

THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK • ISTANBUL 

= 35 X 12 
SS 

= 17 beams. 

35 ..,; 50, f·t. . = 15 'X 12 _c •• = "6 beams •. 
. ~5 

PAGE ~'l 

Design of the 17 fixed:"'riXed beams is 'simi.lar to that in Floor 1. 

'Design of cantileVer Be,aIns:Fig. N..:.\1 • 

Design of T-beams 1,2,& 3,= 

L (beam I) = 23ft. 

W, :::: 450 Ibs/1in. ft. (similar to Fl) 

'~O.45~g5tr- ::: 118 kip-r.t. 
2 

Momants,:- ( -) IJI 
. 2-

::: wl . 
"2 

steel: (-)As = (-)M ' = 118 X 12 . = 5.4 sq. in. 
Jdfs7!aX 15 X 20 

(~)As 3 1ft. 9 

3 :fI: 8 

Shear: 1[.= VII = 23 X 450 = 10300 Ibs. 

v =' V = 10300 = 157 psi :> 75 psi. 
bJd 5 X 1/8 X 15 

Use stirrups, 'Fig. TIL -lcz,. 

x =23X 83= 12.2 ft. 
157 

stirrups No.3 bars 

= 0.22 Xq20S000 = .10.9 in .. u-. ~.10 in • 
. 82 X·" . 

. Use .... ~ ....... -...... . 2B·No.3 'at lOin • 

j 
; 
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, THESIS 
ROBERT COLLEGE GRADUATE :SCHOOL . 

"""'--1"1 1- Se.ams 

.,r,1 I 
II II, 

II " , 
II II I 

. II ': I 
I'll I 
II I,' 
II '"~ I 
II " I '> 1'';0 .'), I" , 
I, " I 'I , ...... ..f'" I 

, . 
:1:=-~~_-_35"_'-5i-0''---'-' ::.-J __ ~~ 

. [45 0 Ib:s./ ft 

+1-<c;;....;·"-----2 ?1-----. ",,>~I 

1, ; L=2.4 
L= 12' 

~ 

~ 15" #":3 &,o"='~o' 

2. 34 £' 6 

I I I I I' 

I ~ <I!'-----.. 11 ,----"~ 

L tL~to', 
.L:::8' 

:.... - 6"#3@'B"~ 

.. 



Bond: 

THESIS" 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK. ISTANBUL 

U ::: V,::: 10300 ' :::38.5 psi 
OJd ',20.5X 7/8 X 15 

Dasi;.w of T-baams 4,5, &: 6 

-
L' - (beam 4·) ::: 17ft. 

w ::: 450 lbs/1in.ft •. (similar to F1 ). 

~ 
::: Vl1 

2" 

2~tee'1; (-)AS ::: (-) M 
Jdfs 

2' 
::: 0.45 (17) == 64 klp;:':f:;t. 

2 

- 64 X 12== 2.96 sq.in. 
778 X 15 X 20 

{-)As . . . . . . . . . . . 
2 No.8 

Shear: V ::: '\"11 ::: 17 X 450 :: 76:60 1bs. 

1'75 psi. 

- 7660 
5 X7/SX 15 

:: 116 psi.> '75 psi. 

Bond: 

Use stirrups , 

X ::: 116 X 17 ::: 4.8 ft. 
41 

stirrups No.3 bars: 

s :: Avfv :: 0.22 X 20,000 ::: 
vro' 41 X 5 ' 

21.5 in. 

Use ......... -. 4 No.3 at 22 in. 

u v 
oJd 

:: 7660 
12.6 X 7/8 X 15 

:: 46 psi L 175 psi 

O.K. ' 

O.K. ' 
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THESIS· 
ROBERT COLLEGE GRADUATE" SCHOOL 

BEBEK", ISTANBUL 

~ Desi~n of F1oO!' 3 Fig. Dr -Iq .. 

No .. of T-beams = ( 60-1) 12 . 28 beams. 
25 

w = 450 Ibs/sq.ft. (similar to Fl ). 

Design of T-beams 1- 14 

L (beam 1) = 15 ft. 

Momsnt: ( -)M = 0.45 (15)2 = 51 kip-ft;. 
2; 

steel: (-)As = {-)M 
Jdfs 

= 51 X 12 = 2.34 sq. in. 

Shear: 

7/8 X 15 X 20' 

(-)As •••••••••••• 3 No.8 

v = \,,11; 15 X 450 = 67501bs •. 

v = V = 6750 = 103 psi >75 psi •. 
Jd."fS 5 X 7/8 X i5 

Use stirrups,·. Fig. 1SZ:. -20. 

x = 15 X 28:: 4.1 ft. 
·103 

stirrups. No.3 bars. 

S = Avfv· = O.22.X 
V'ib" 28 X 

Use -- ..... 3 No.3 

20!OOO 
5 

at 18 

= 31.5 in. 

in. 

. / .. 

Bond: U = v t,: = 6750 = 56 psi L 175 psi 
. O'jcr 9 .. 4 X778X15 

PAGE (QS 

O.K. 



.. 

L 

. 

!, : ~ 

;'. \ '~ 

'- ," ~ 

~. ,;' 

,f1 
,I~ .' 

THESIS, .; ,," 

, PAGE <00' 
BEBEK ; ISTANBUL 
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'~I, 
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\< 

I l 

.. 

I,' 

" . 

;"""75-PSi~': ....... '. '.' ....... '. .... ________ .Bzt.··p·S7_t.PSiS~. I'I·~~.'·.'·' 
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, .1 

I2f1'S j L=13' . 
, +1= 8 L'; 6' 
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

SEBEK ,ISTANBUL 
'.--" 

Design of T-beams _ 15 - 28 

L (beam 15) == 12 ft. 

== 0.45 (12)2. == 32~4 kip-ft. 
2'-

Steel: (-) As == (-)M = 32.4 X 12 
Jdfs7/8X15X20 

= 1.48 sq. in. 

Shear; 

Bond: 

(-)As ••••••••••• 2 No.8 

V =-wl = 450 X 12 == 5400 lbs. 

v = V = 5400 = 82.5 psi > 75 psi. 
~ 5 X 1/8 X15 

Use stirrups.. Fig. N20 • 

x = 12 X 7.5 == 1.1 ft .. 
82.5 

Stirrups No. 3 bars 

S ;::: Avfv 
Vib 

== 0.22 X 20,000 
7.5 X 5 

Use .•..•••••• 1 No.3 

u ==V == 5400 == 65 psi L 175psi 
~ 6.3 X·7/8X 15 

PAGE <O:f 

O.K. 



THESIS 
ROBERT COLLEGE. GRADUATE 'SCHOOL, 

BEBEK ,ISTANBUL '., 

Lateral Reinforcement:· 

Total VI = 216 lbs/sq.rt. 

, L(F1ange) = 2 r t. 
:1. 

(-)M = vI1 
, 12. 

(-)As = 

-216 X(2) 
12 

( +)As 

="12 rt-.lbs. 

"12 xi 12 
7/8 X ~o,ooo 

\ 
\ . 
\ 

-~ - 0.025 sq. in. 

\ 
... ···c···\-· No.2 at 12 in top • ( -)As 

'No.2 at 12 in bottom. 

! I'· Sum or Lateral Steel; , . 
. , 

A~a; of Fl~O~ (approx.) = 2 X lengt\l X width 
3 '\ 

? 

A 

i 
• = 2 X 15~ X 80 

2., 
= 8000 rt • 

.!' ; ; 
I ' I 

! , 

L (Lateral g~el) 
. Ii' 

( i 
Sum' of Concra te' f~r Ribbs: 

L 3 
V:::: 8000 'Xal:::: 4300 rt • 

·150 ! 
! 

stael 
i 

and concre~ ror Floor Belt: ' 

Width 

Depth 

steel 

= 4 iin. ., , . 

= 3 rlt. 
I 

= 4 W,o.3 
! , 

L (belt's Jteel) 
I . 

:;; 400 X 4 :::: 1600 rt 

V (belt' s i~oncrete):::: 400 'ft3. 
, . 

I 

i 
J 
\ 
i 
I 

" 

'\ 
i 

t 
~ \ 
'J 
i 
\ 
\ 
\ 

• \ 

\' 

\ 
. I'" . . 'f\ . 

j:.1 " 
I .. 

! \. 

,~ , 
. ~'. l 

PAGE.G& 
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THESIS. 
". ! 

ROBERT COLLEGE GRADUATE SCHOOL 

. .. ~. 

'SEBEK. ISTANBliL"", , 

Girder Beams 

Beam Analysis 

Reaction Be t\1een Intersecting Beams: Fig. "'N. -'2.2.. 

The deflections at the point of intersection in both beams 

are "equated to each other and the force P is calculated. 

~flection of the Long Beam 

Deflectlon:~Qj}, P from "aU, ~ Fig. ur .. 2.3. 

, The beam is loaded with the M/EI, diagram, ,(conjugate beam ' 

zrethod) • 

Loading ehe ck: 
2.' 

wzli, X 12. X 2 
BEr '3" 

Defla etion: 

Checks, O.K. 

'2-

3X - W2.t.zX. X 
'8 12$1 ~, 

. 

Defle etion at P from "btt 
# Fig. nr"':23. 

TotalMA ~ TotalMB 
, " . ","l. 

- P (S{!t'1J.(l2/4) 
2' 2' 

+ P (3/4) ',li. (12./4) 

,'~JPi2 ' "; 2. 
,12 ' , 

" 
The 'beam is loaded Vl.ith theM/EI diagram' (conjugate 'be,~ Inetb~d)' , 

.. , 

. '" .' ~ 

. 'L., .... , 
~ I, • 



.', , 

N 

'> 
~ 

~ .-
-!> 

c-n 

> 
<V 
-0 
\- ~, 

~ ~ 

"" .' "'13 
~ 

~ 

1.0 

" THESIS 
ROBERT COLLEGE' GRADUATE,. SCHOOL 

. BEBEK. ISTANBUL 

'ij 

\. 
<101. In' 

, .""'CS 
~ ~ 

.~ 

In 
.... 
Q) 

-0 
\.. 

(!J 

L+ 

c<1 
c ~ 

0 
c cJ In 

>- 15 
-.J ~ 

-c .-
0 >-.-

~ 

-0 
l/)' 1(1 

~ 

Cj.) 
-0 
~ 

~ 

la-
<V 
." 
1..' .-
·~ 

PAGE 10' 

~ 

a' :;z: 

lS 
VI 
<l 
Cl. 
() 

~ 

0... 

~ 

0 

,/I 
~ 
S 

CO 

... 
w 

ooQ 
'> 
" 0 

~ 
s: -, 

.J.J 

S 
~ 
~ 

la-
o 
() 

IJ. 

"-'- . 
0 

~ 
tS 

0-

-c-l 

~ 
c()D 

G: 



THESIS 

'- • f 

Deflection = 5 Pl?-. 1 2 • " 1.:z.. - 1 • Pl:Lo 1;1...1. 1:z.. Xl. 
Ef 16 r " 8 rrr --r '4 T T ""! 

- Pl.? "X 5 
12. SEI -nr 

A 
Total ~E'Jt.ae etion Y2 = 7 w:z.l2. 

24 (16)2j{t 

~ Deflection of tbe. Short Beam: 

= 

~ Force of' Reaction: 

Simplify: . 

P = 

l~ + 
~ 

E, ::: E2. 

I, ::: Iz. 

I, ::: Z: 12 

P ::: 350 (VI2. WI ) 
12 

'3 
P1.:z. 

.128EI 
5 
~." 

Fig.IT 2.4." 

Ref'. G 

" . 
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Loads on Beams: 

THESIS· 
ROBERT COLLEGE GRADUATE SCHOOL 

. SEBEK .• ISTANBUL 

Total Load \7 = 216 Ibs./sq.rt. 

Load on beam = load of floor + D .. L. of beam 

DaL. of beam (assumed) = 300 lbs/lin.rt. 

Load on beam -216 X 25 + 300 = 5700 lbs/lin.ft. 

p. = 0.350 (5'i60-.500:},\?~~.15?~5 kips~ 
12 

<" , • >., 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK .ISTANBUL'~ 

~. 

'. . .' 'I'J-2~k 

~ J. 1.U 1~20ln n I ~ t;LIU I}, 
J lYi >J<-'4'4 

b. 

. -.' 

-LoadS 

- Md~WI: cll.\~.~oJ..:~y' IoJd -\-' 
Loo-l' 

.,tJ\p./.I.//~//I/~ . _ .. ' -~"I i 

~ .; -'/,;/ . " // Ii. ' ' , . '0, .. 

M J~~. d~~ ~o' ~i1-~d: +'-, 
~ .. ",o~e.\I\~s: 

M ds""'" 'd\A:~ to c.oVlC.~V\~"o..teJ + 
looAs,'P} f,,.~J Co"'-d y\'\'o"",e:~,l(s 

, , ' 

M 'cl~W\. Ju..~' \:0 COv\Le",t ... oJ-e.c\ 
loc...& s> 

>I 

-.-t p 

PAGE 14 
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'THESIS, 
R9BERT COLLEGE GRADUATE ,SCHOOL ' PAGE1r::;, 

BEBEK .ISTANBUL-.", 

De sign . of Be am Girders 

Design of ' Gi~er 1: 'Fig. • 

Loads: Fig. ISL-'2.3 

Monents: Fig. IS[ - .z 3 

( +)M 

(-)1.1 

steel: ( +)As 

- Pl2. - 3Pl:z. -r ,16 

2-
;:: ,5.7 (100) - 157.5 X 100 

16, 24 
;:: 1390 kip~ft •. 

, '2. 

;:: - '.~~n:.( 100) + 3 (157.5) 100 ;:: -1800 kip-f t~ 
12 16 

Use 

;:: 1590 X 12 ;:: 23~ 7 sq. In. 
, 36 X 20 

•• • • • • • •• 36:c:VP 16 1/2 

t;:: 1/2 in. corner plates 16 ft. long. 

A ;:: 30- 23.8 ;:: 6.2 sq. in. c.p. 

t 0.1'- ;:: 6.2 ' :: 0.38 in 
16.2 

,1/2, in. 

Desi8,I! of· Girde r 2: Fig. N-21.-

Loads:' 

, Monents: 

F ig.UI:- 24. 

Fig •. N-24;. 

(+)M 
,1.. ' " 

- . ,W2.~,+, pI, 
-W;," ,g." 

:: 0.3 ('50)'+ <, -157.5 (50)= fo6z'ki.p~f't. 
" 24 8, ,; , 

. -' ~ 

, , 

",.'. ,: 1 

" ' 
, " 
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BEBEK ,ISTANBUL ',~ 

. . S: ,,,holt /' . 

1 
.~~'---

+ 

--'". 

> 
:'-' . " 
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t .... , 
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I 
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THESIS -'.'; 
ROBERT' COLLEGE' GRADUATE, SCHO(lL 

, BEBEK ,ISTANBUL 
-. <-

"2-

(-)U ",·;,~'~P1, -:' W2.1\ 

8 )JZ 
, . 

;:. - 15'7.5 (50) 
8 

2-
- 0.3 (50) = -l~ kip-ft. 

12 

steel,: (+)As, = (+)M = 1003 X 12 = 16. '7 sq.in. 
fsd 36 X 20 

Use ••••••••• 36 ~ 

= 1035 X 12 
36'X 20 

16 1/2 

= 17.3 

Use ....... 36 \'F 16 1/2. 

sq. in. 

Design of Girder 3 

Loads: Fig. 1V _ 2-b-. 

w ;:. 0.216 (25 + 15) + 0.3 = 6.3 kips. 
,2 

i i1oments: Fig. cr _'2..5. 

steel: (+) As 

(-)AS 

= wI, = 6.3 (50) '= 656 kip-ft. mr 24 

= wI, =- 6.3 (50) 
n! 12 

= 1312 kip-ft. 

656 X12 . =,10.,93 sq.in. 
" 56 X ~o 

use .11. 11 •••••• ' ••• 36 Wr 16 1/2. 

= (-)It! = 1312 X 12' 
rs a 36 x 20, 

= 21.86' sq. ,in. 

use .... '.11 11 •• ' •••••• 36 VF 16 1/2.' 

.--,', 

, " 

,PAGEl;1, 
, - '~'. 

, 
- 1 

t' ,<' 
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK,ISTANBUL < 

'. , 
'2..5 

t=\oo\"" :.' 

G-jrch.Y-'3 . 

Floo~ ,I 
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THESIS 
ROBERTCOLLEGE GRADUATE SCHOOL' 

Design of Girder 4 

Loads: 

Moments: 

Fig. pC. - 2.~. 

Flg.OC .:-oZ.,b. 

BEBEK. ISTANBUL 

(-}M = - 25 (216) (8)2. - 50 X 216 X 1'7 X 13 
2 ~. 

.2-

- 30 (25) 
2 

= - 145 kip~ft •. 

steel: ,(-)As - {-h~ 
fsd 

. :;: 1451 X 12 
36 X 20 

= 24.2 sq. in • 

use .......... 36 \iF 16 1/2 

t = 1/8 in. coverplate 5 :ft. long., 

A · ... =24.2-2SS·=0 .. 4sq.in. c.p. 

,'. 
. " . . . " "-

Loads: ~ig~-pz: - 2. -1. 

Moment: ,F1g.N- 27· 

,< (-)M =24.5 (5) 2.5 + 22 .• 5 w X 5.( 7.5) + 21w: X 5 (12.S) " .; 

+19~S wXS.(1?5) + 19wX 5 (22.5) 

+1'7, w'X 5 (2?S) + 14:\,1 X3 (31..5),iQ.3 (53), 
" " ' . ',2,-

,- '2150 + 165, = 2315 kip .... rt:. 

" 

,use ................ 36 Wi' 16 1/2. 

t =.1 in. cover plate 15 ft. long. 
- , . . . 

A' ='38.6 ~ 23.8. = 14.8 sq. in.' c.p. 

t ::: 14.8 ...... 1 i1). 
-c.p. 16.5 

.... ':' '"' 
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEl<. ISTANBUL ",< 

~ loar F~ 

G-irder.a 

I ! 
i I, 
I 

i 

Iii I ! I II I 
I ! I II! 11 

I 

! 

I 
i 

~_ ,I '+ I -__ L 
~---~--~---.--~-~---2..5"~_. 7 -=r 

on '&i .... 0\ e. y- 4 
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THESIS 
'ROBERT' COLLEGE'GRADUATE SCHOOL PAGE 81, 

BEBEK • ISTANBUL 

t 
12.~f 

.£--3-' ....:~,''-!<~,5-''-'-l. '>1:....<-5-:~>t'-~, -5-,~..;.LI~¥-: -S";"'>.L+~, '-"';'S-~.''>1.1-,~-, S'~' -f -t-
' -,' ' " " ' " ' - J 

,,' ' , 12 .• "-, 

fi-',~ 
~~----~--~--~~~~------~ 

'33' --------.,.-, '-,"~~,;I ~-' , ' 
~: I ! 

J" 

:" .. 

:: " 

:'" ,',' 

I : 

on Gi r deY" 5. 



",., . 

. Floor . No. 'of 
Parts in 

. ' .. :3 slabs. 

····Floorl 6 

6 

6 

6 

Floor2 12 

.1 • 

.12' 

"1'2 

'·:1"2 

i12 

12 

'12 

12 

12 

12 

12 

:12 

.t2 
·.12 
: ~, 

'\12 
:i2 

, THESIS··· 
>. ", 

;;AG'~: e~, ..• 
". ."-, ~ 

. ROBERT COLLEGEGRADUA"TESCHOOL 
, , " , ,. .' "BEBEK':isTANBUl',,<. ". , 

24 

24 

24 

,24 

17 

17 

17 

17 

3 

3 

3 

3 

3 

:3 

2> 

14 

14 

14 

14 

14 

14 
14 

. ' , " - ." 

Bill or, Arata-rials of, Floors, « 
Steel &CoD:crete ' 

Bars Shape::'Lehgth . VI't,. /f:t,\Vt •. ' po~cre 
, .. ~ . f.t.··.' _ 1bs .• ,,' a»'s·;."·· 'ft5~. 

1#6 Straight 

1 4#, ,6 Bent 

25 

26 

1.502 , ,5400 

. 1.502 . 5640 . 

2 #: 6 Stra.i:~ht 2 X 6 ,1:.50.2, 5200 .. ' 

1:/1= 3 Stirrup 2 X3 0.3:76 325 

'~:fF, 6. Straight .25 .• 1.502' 76S0 
" 

·'1 :ff 6 Bent ViZ:. '26 
,." . 

. }f'1F; :6'straight 2 X o·l. iS(}2 
~ j>;: .~{ /~~ '" 

8000 

'1·~+"'L ~'-""" 

t ~l:'Yr '3 ... Stirrup 
, ~'!'~~.;n·· 
;f{ I1~8' S tra igh t 
. . "'.J1;." 

2,'11".9 

2 if: 9 

l~~ 

2 #S 

2 '=If s 

llfs 
1# 8 

1'¥!{ 's 
~', < 

3:"'3, 
,j',. ',,' 

..... ', 

- '1;' '1F;.'8 

~J~' 

n 

tt 

Stirrup 

Straight 

n ' 

stirrup 

Straight 

straight· 

11 

Stirrup· 

: •• jl. 

23 ·':ts00 
15 ,:,' i3;~'f-~O 

.. \ < > i-:,i-'&';' - . 
6 .', 3:.:400' 

- ' .. 'f:; ',','!.' 

12 

462, 

4430 

3680 " 

1470 

6, .. 2.':670 ,.2'700 " 
·3 .0'.3"6 '190 



-THESIS, 
ROBERT COLLEGE .GRADUATE SCHOOL 

_ BEBEK. ISTANBUL .', 

Bill of Materials of Floors .- (Con! t) 

Floor No. of _T-beams/ Bars 
Parts in part. 
S'Slabs. 

Shape_Length' Wt./ft . Wt. 
ft c Ibs Ibs 

Concra, I 

_ft3' 

';'" 

~ijj~fil ,- 3-
',~,~~~~., 

cement 

Slab 
Belt 

'.' 

:f#" 2 Straight '16'000 0.376 18100 12900 

':,' .' 4; .f. 3 _ Straight 400 - - 0.376 1810 1200 

Total: 97,216 14100 

". 
" ~. : ~ .' , . 

Steel forM:Eders 

, -

Girder No. of Gird. Girder 
No-. in 3 Slabs. (kind) 

Plates 1l/t./ft. of Length -'1ft. 
, (len'gth.X length. . ft· kiJ3S. 
v/idth ). 1'05. 

in. 

1. 3 36\W16 1/2 . 260 ·100 78.00 

3 1/2X16 1/2 38.05 2 X 10 2.28 

6 36\,F 16 1/2 260- 1.00 IM_~O 

3 6 36\r'F 16 1/2 260 50 78.00 

6 
, 

36WF16 1/2 260 25 39.00 4 

6 - 1/8X16- 1/2' 6.8 5 0.21 
, 5 12 36VF16 '1/2 260 25 78.00 

12 1 X 16 -1/2 76.1 15 13.70 

W_t. = 445J.9 

v (concra te ) t':' - 3 = ·l~ .... OOO ft • 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK ,ISTANBUL 

Fail~c of Choice of Proposal No.2 

The' bill of materials gives a sufficient e'vidence to 'the < 

f'ailur6 of' choice of Proposal' No.2. 

Ii'" Vie are to, compare the materials (steel and, concrete) 

used in. both proposals we find that the difference is, great. 

The amount of .concrete rie'gassary in Proposal ITo.2 is about 

14000 cubic feet versus 11500cubi,C feet in :Proposal no .. 5. Hence 

the difference is not so:' great' cOlnpared to thtt t of steel wbera 

543 kips of ~steel a~ needed for 'Proposal No.2'wIIsuS 233,kips 

_ for Proposal ~To. 5 Although 20k'sis'teel is used in the' deagn 
. . 

'01' 'proposal No.2 and 30 ksi stael in Proposal No.5 » the difference 

isstil1- great. and the price will be almost double. Raghly, 

the difference in steel cost is about three hundred thousand T .. L. 

This is not the only reason for the failure of this 

proposal,othe,r faetors count as well • 

. Itt<' of such size 36, 'iF 16 1/2 might not be available in 

I the marke t. Evan if the se \7Bre available. tn&h- transportation 

to the rock is very diffictil t and very costly. 

The difficulty in construction is an important factor. 

Vforkmans~ip. including punch:i:ng of webs for fl{J"a.,r-rlb r-ainfcircement" 

cutting of plates, vleldingor riveting of plates, and connecting 

of ,be.a.rn,s 'to obtain longer spa.ns all are serious obstac,~~.ip- ,the 

constrUction and' cost. 
0,.,:, ' 
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Furthermore, Proposal No.2 being too heavy structure it appies 

more load to the colunms and~hence their design will be more 

expensive. 

This design (proposalN:~)~ seems to be out of· ,question. 

, The result derived here is based on comparison with the 

follo\'1ing proposal. 

It vrill be demonstrated that Proposal no.5 is more reasonable" 

more economical, and, more workable. It vlill be worked out in more 

detail as-'~~ istbe final decision the design-of the casino floors. 

- - > 

-: 
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Proposal No.5 

All major beams have a cross sectional area of 2ft.' by 3 ft., 

and all minor beams have cross se ctional area of 2ft. 6 in. by 

1 ft. 6 in. 

All beam dimensions' are shoVln in Table IT _ \ • 

steel in beams is designed",iB such a manner so as to be 

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

along, the same axis. By doing this more steel is golng to be 

employed sometimes, but this will add to the safety of the 

structure. 

I 
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De sign of Floor Hibbs' 

- .. 

: * All panels are going to· constitute one way "ribbed ~loors. 

ti . 

·'·I~ . , . 
i 

I 

, , * 'All joists are going to have the same lateral dimensions shown. 

,in, Fig. N_:'o. , 

* Loads· ..... . 
Ribbed Floor D.L. = 54 Ibs./sq. ft. 

L .. L. = 100, Ibs./ sq. ; ft •. 

partitions = ''.ito Ibs./sq .. ft •. 

Plastered Ceiling . ~ .10 .lbs./sq~ft. 

Floor finish ;; 15 Ibs./sq~ft. 

Total load = 189 Ibs.!sq.ft •. 

* wI linear foot on ribbs: 

\'l . = 189 X 25 = 3941bft.j3lin .. ft. 
12 

Design for 400 Ibs./lin. ft. (Constant for all T-bems). 

" ' 
'V 

' .. 
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Tablerr\ 

, 
Beams of ,Floors of Proposal Uo.2 

'.No. Beam Length Width Depth No. of beams 

·1 (Minor) BQ 21' 6" l' 6" .2' 6 11 2 

2 It QS 35' 4" l' 6" 2' 6 11 2 

s- If SL 35 t 4" l' 6" 2' 6" 2 

4 tt DN 21' 6" I' 6" 2' 6" 2 

5 n IlF 35' 4" l' 6 tl . 2' 6" 2 

6 (Major) MTV 70' ott 2' 3' .>e 
'¥i It RTK. 70" 011 2' 3' 1 

,'·)Ef n A:R)&KJ 15' ott 2' 3' 
'. 

2 
~~;.' .-' .-

" 6" 2 0 CP 241 2' 3' ~,/ 

.' ~',' 

:,··.i1:0 " PM 35' 4" 2' 5": 2 

. Ill' Jt MG 21' 6 1r 2' .. 3 f '· 2 .. ... 
,',31~: It RP 3S' on 2' ,i3"f~ , 2 

:15 n PE 
. 
2~~V 6 ft 2' 3' . 2 

:.' 

'!1!~jl' " :/ ·14 n MF 2' 3' 2 
;. ';",'~ 

n .~~ .6u 3'" 2 .. 15 .KL 2' 
,. 

>'.;-, , 

.'. , 
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Fixed-Fixed T.:..beams 

. '., 

, . . 

Beams; L =17 ft. 6 in.-
.o;;.;-..~;.....;..= 

w ::: o. 4kips/1in. ft • 

(-)M ::: '\'112.._ 0~4(1'7.5)~ ':::'.lO.2kip-ft. 
. l1! 12 

= 7. 7 ~,ip-ft.· 

. .;, -

." (-)As=M',::· = 10,.2 'X i2', = 0.52 sq. in. 
; ' ...• '~' 778X',,9 X,50 

. . .~ . r 

,{ +)As:::.J!...;..;'= "'~7Xl2= Q.39 ,sq. in •. ' 

'Jdf7/8'X 9 X" 50 

...... ' •• ,_ .lNo.4str .. bott. 
, '. 

" ., -',., " 

. -.' .:'- ; . 1 No.4 bent • 

f, . 
~. '. 

. '(,;,)As. • ••••••• ~1 No.4bant., 
. ~ , 

'1.5 X 2 .,'=5:in~ 

0.$ ~;il!:" . :::'l"in •. · 

1 X'1 = T'in .. 

. Total ::: 5 in. 

2_No~4str.top~ 

O.K • 

Shear: V := wl 
"1!"'" 

::: 0.4 ,(11,7.5). :=' 3.5 kips. 
.'. ~", > ' ... 

. v:= V 
, bJd 

::: 3500' =89 psi .Lo90 psi 
5X7/SX9 

O.K • 

u = V::: 3500 = 95 psi L. 210 psi· O.K. 
OJd 4.7X 718.X 9 

PAGE 0)\, 

-.; 

, 
. 1 

, 
; 

. I 

'.; 



:THE5IS ",: 
, ROBERT COllEGE GRADUATE ,SCHOOL 

" , '.~ 
B.EBEK • ISTANBUL 

b-, Short Beams; L = 14 ft. 

w = 0.4'kips/lin.ft. 

(-n~' ::: w,l'2. = 0.4 (14)2. = 6 .. 5 kip:.rt. , -nr _12 

( +)M 
, '2' 

::: wI 
'J:6 

(-)As = M 
Jar 

(+)As ::: M 
'Jci'r 

(+)As 

(-)As 

2.' = 0.4(14) 
16, 

= 4.9kip-f~. , 

= 6.5X 12 = O~.33 ~q. in . . 
?IS ~>(), X 30 " , , ' ' ' 

- 4.9 X 12 ::: 0.25 sq. in.. 
7/aX 9, X 30 

... , .. -~. ~ .... 1 No. 4 Str.bott. 

1 No. 4 bent. 

.. . . . , ......... 1 No. 4 bent • 
,', 

,', 

1 No. 4' str.top. 

" , 

Spac1Dg:(similarto "all ) Che cl~,s O.K. 

Shear; , 

Bond, : 

{similar'to, naif) 

Checks 

'" , ' 

O.K. 

:' : 

Che eks ,p;~~.' 

.-" .. 

", -' . 
", ;. 

" ..... 

. :", , ;' 

~AGE O)~," 

.' ~. ' 

, . 
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tIU !1 1U!UIHII!LI t . .' .~'. 

: . 

I ..... <E--.' -------- /7'6-"-------71>-11 

X . 1\1I.lt4 
r---+---y' ~ 

2.s" . 

I ~~~.---~---.-.~~-:-----~.~~! 

T 
g" 

J ----'. ~I-<:~' ------- 'l9'-' --'----,--------~ 

'.V\I= t).4k/, r· . )- .. ". . -'. . . 

:'.' 

Il-I=<&-' ....:. ... ...,----~. \4',.;-. _~_-c'----"-' ~ '. 

,:'. ", 
,. .. ' 

'.:1."_ 

I l==============::=::::=: 
,'""""'1<:--•.. · .. ·-:.. --..,..-' - ~F _ •. ~_,~, -,--r: ~. "---:" ... --.:;J:>-i

l

,. 

~. . ,-. 

'," 

. ',-., , I 

-. -
". ':--, -,'-(". ' 
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--; .. 

T-heams; , 
. : . : 

" . , ..... 
• ~.~ .. '.. .: r ., . , 

::- . 

All the ' T-beams here . have '.the SnmE)' cross sect~o~a:r dimensio~s"': , 

the sane loadingper~"iriear foot.,:· The' only.th.1ng:'.that differs 

the length, so only trio T~,beams will be designed. 

a- Long' Be ams.: 9, ft. ~ L L 1'7 ft. 

w = 0.4 kipS/lin. ft. 

(~)M =wl2.. - 0.4(1'1)2, =58 kip.-ft. 
~ 2 

(-)As = WI 
'Jc:i'f'""" 

=5.8X 12 
178 X 8 :x Mo 

.. ~. ~~ -.'+' >j .•. -'~.' :". 

- 3.3 sq. 'l'iil " 

Shear: 

(-)As •••••••.•••.• 2#9 ••.• L =20 ft.' 

2 1}9 ..... L = 10 ft. 

v' ;::: w1 = 0.4 X 17 ;::: ,6.8 kips. 

v = V ;::: 195 p,si >, 90 psi. 
bJd 

use stirrups J Fig~ "TIL_"3I. " 

x = 17 X 105 = 9.2 r.t. -
195 

stirrups, 1To.3 bars: 

S= 

use 

- 0.22 X 30,000 
5 X 105 . 

............. 10 at 12 in. 
/. 

::::.12.6 in • e" •••• 12 in. 

Spacing: '( similar to I-a) .' Checks O.K. 

Bond: V .. = 6800,: . '.' . =69 psi .L... 210' psi 
OJd 1431x7/8X8 ",',' " , 

." ' .. 

: ,,' 
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, , , 

, b~' Short Beams: 
" \" 

< .',. 

"", .' 

, '. - , -

w " = 0~:4' kips/ lin.ft. 

·(~)M··=wi2-= .:0~4 (9)2.·,=16~2 kip-ft. ' 
, ,2 ·,2 

"." .', 

. :. ; . ,,' ... 
'", ".'. 

(':"·)AS •••••••••• '(1) ,3:f/:4~ ..... L = 9 ft • 
" 

(i1)2!f4 ... ~ •• L =6 ft. ' 
... ..., \., 

. Shear; ~, V=w1 . ~ O.4X 9 = 3.6 kips 

v = V . ",:: "3600 = 104 psi >- 90 psi. 
'bJd , 5 ·j(,7/8Xa 

.,' 
. .'." 

Use stirrup.tW:{" Fig • • 

x: = 9" X 14 = 1.22 ft. 
Io;4 

Stirrups "No.3 bars 

S, = , =0.22 X 30,000 
,,' ,5 X, '14, 

= 9A in •...... 12 in. 

use .......... -.. 2 at 12 in. 

spacing: (similar to 1-a) Checks O.K. 

13ond : Checks O.K. 



, , 
\ ..... 

""THESIS 
, ROSERT' COLLEGE; , GRADUATE SCHOOL:'· ' 

.' ," ,', SEBEK ,ISTANBUL'u .. ' 
,', ,;'" f:.' .: .' .,] , 

..... 

~-------------------17!~·--------~--,--~~ 

-, 
'0 «i) 12."= 12.' '>"1 

Jr'P,;ld=.,·~.>.··· ......•............ 
t' ~". " , 

f < .' ~ I ------,--">4 

ILl :11 

. . . . 
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., Table Ii:" -2. 

,T-be ams of, Floors 

Panel Panels: 
'per floor 

No.of, beams' ' ,'Fixed - Fixed, beams 
per panel ,Uo~ ,'Length --ft.-

... '; , . ~. ~., 

, PAGE' O)'f 

" .. ;' -, 

Cantil.e v-er baa 
N O~AV;4Fi.", ,A v. L 

,,~ 5ft;::'13 

Ie 
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~. :," .'. .~ 
.,.., ", 

'T6'ta1" w' .~. 189, 1bs_/Sq_ft. ".', 
=wl2.;:: 189LX'(2)~' ::; 6$ ft-1bs.·' 

W. ,·12 

= M = 63 x'' '12= o. 0144 Sq,",~inr.£t. 
7/t3X2, 5t 30,000 -", Jdr .. 

'r+)'as = .M 

Jdf 
= 41 X12 = 0.0134 sq. in/ft. 

, 7/8 X2 X 30000 

'( .. ) As: •••.•..•• ,-. 

(;+) As . ... .. - .. 
:f/: 2 

:fI: 2 

at 12 

a.t 12 

in. 

in. 

top. 

bott • 

,'Sum of: Lateral Steel: 
." "', ." 

Area of Floor. (approx.) 
. ', -' .. 

'. 

.. A = 2 X 150 X 80 = 8000 
'E' 

L (Lateral steel) -. 8000 

=2 X length X ~~bh. 
3 . 

ft 
2. 

X 2 = l6,OOOft •. 

of concrete for Hibbs: 

V f:54 X 8000 

150 

.$,teel andcriiis:rlete . for Floor Bel t: , 

. Width ;'4 in. 

," .. 

Depth :: 3ft .. 

·Steel =4 #3. 

L ,(belt1 a steel) :: 400'X 4' = 1600 ft. 
?,' 

'V '(beltl s concrete)= 400 ft. 

, ',' .,.. ~ 

. >','PAG,E:C)~:' 
. ';-.:. 

, " 
';... 

! , 

,I 

. I 
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B ill of' Materials of Casino Floor Panels 

. Steel & Concrete 

Member No. of Bars Shape Length Wt/rt. Total Wt Total co 
Parts ft. I Ibs. Ibs. crete ft 

T-beams. 3 1 No.2 straight 16000 . 0.167 8000 8600. 

Fixed-Fixed 6 X79 1 No.4 ." 18 0.668 .5700 

6X 79 2Wo.4 ~l 2 ~!i~":' 0.668 6300 

6 X79 1 No.4 berit 20 '0.668 6300' 

., 6 X27 1 No.4, straight, 15 0.668, 1620 

6X 27· . 1 No.4 " 2X 4 0.668 860 

... 
6 X 27 1. No.4 bent 16 0.668 . '1'720 

'i cantilever 6 X 29 4 No.4 straight 14 0.668 6500 
" .. 

" ., , 
$'X 29 10No.3 stirrups . '2.5 0.376· 1640 

6X 28 -- 5 No.4 straight 6· 0.668 3350 
, . 

6 X 28 2 No.5 stirrup 2.5 OJJ~"6 320 

. Slab Belt 3 4 No.3 .,straight 400 0.3'76 1760 1200 

Total.: 44070 9800 

.. 
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,I, 

, Beam' Analysis and Design 

,Effect of Minor Beams on Major Beams 

In, the design of major beams, the tG~!d.onaJ. shears' caused 

~y lpinor beams should be taken into consideration. 

, , ' 
. ' , 

',' A, torsional moment caused by a minor beami~/s..\llts in'flexual 

'stresses Inthe continuous minor beams on one hand and in torsio- ,: 

nal stresses in the supporting major beam 0 n the other. As a 

'result of the torsional moment the major beam is goi~g to 
, . ~ 

. rotate which further caUses othe~major beams and c~lumns to 

rotate.' Therefore, the moments should be distributed to the 

, members of the space frame taking into consl.,deration the 

',different'flexural and torsional stiffness fa,ctors in the distri-

. bution~. "-. 

Thi~proeeidure' is 'not going to be followed to avoid com

,plex~tyf.irst .. and second because even by doing that we are 

, not' sure of the re suI t. 

,', Therefore in case of torsional moment d istrib'll;tion, the 

niOlnent;~; the "joint is going to be ,proportionad accooing to the 

stiffness of the resisting msmbers. 

. distribution 'of moments. 

This in fact is the first 

Gordon Fisher andPaul,Zia in their paper "Review of Code 

,Re,quiremants for Torsion 'Des,ignll pul?,~-»~~d in the Journal of 
: ' 

tbe,A'narican concrete Institute of Januar::r 1964 compare different 
, , 
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methods for torsional reinforcement followed in. diirferent countries • 
• ' ~ ./ " < 

As we are following ACIsp9cificationi~. in, 'this design. 
, . ' . ". .' . 

the Americanmathodis going t.obe emplo-yed he,re as it is in 
, '. 

the (GSA Handbook). 

, ."';, This lIB thod < will· be ,used where torsional effects are considerable. 

. Torsion'Effects . 
..' :, 

Flexural . 'stlffne ss .... 

. F !xed-Fixed beam 

Torsl()nal Rigid! ty. 
, 

'..... "'.~'. 
'~ =ltG<B':a. b 

K'" =, Gk' a~b . 
tt>, 

peririch ofleng~h 
when, 6='1 . 

~ t. 

p~77 'ci 
;. -

. I 

/. 

",".', 

I 
I ... 

'1 

. •. • ',l 1 .• 

.,.-'. 

, : ~ 

I {.minor beam) .. :.::: 'bh:\ 
. . ~ .... .' "'·4' 
=18 (3.0) ':: 4~05 X 10 . in~ 

"j:2'" 12 . . . \j 
.',-; 

E = Modulus of Elasticity'· 

G -= E . == . Shearing modulus of elasticity 
~(1+ ). 

G =E/2.3 

. k =0.196 

(concrete):::: 0.15 Ref. 4 

. ! ...•. 

,I ~ 
[ .. p. '262 
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:'·The following tWo tables will help us in- the design of the 

·me.jor,andminorbeams. 

'The tables'were formulated after, calculating the positi VB and 
. . ~', . 

,negatiVe 'moments on, theooams due to' the dead;lloads plusltve 
" '.-

:loa.ds., ' 

The torsionaleffe cts of e floors on 'beams are ignored as they, 

.' 
, , 

, -,Table :Dr -:3 shows the ,values of beam moments as calculated in 
~\. . 

From 'these, values the n&t moinents are 

'TableK"- 4 :shows~he;~e~~:~f~m9nt at a joint and- t~e distribu

, . :·'.t~p~,',or 'that m~nent,to ':the'~'~orre'spo~ding members ~ccordi,ilg, to the 

, ,rilffi:o "KF ~:'3'''8 t~'.;· 
-, .' . -- . . 

'>":.' ,K,- . :Ll" ' 

,;;,y.'~:t9r~1~~aitn~J\B nt~,are d8signed f or.accordirlg . to. tb<>GSAl . _." 

;:;I'~~ b(i()~~tne~?Odj~~l:lile-th~l .. addi tional flexural' motIle n tisad~ed 'to 'the" 

~'~:pX&,ri;.·t •. rnome~~" in",thEl~_:de~~ig~ 'ot,~the' corre',spon~1-D.g; minor ~am. ,,:';, 
; . ;';j 
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No~' Beam 

1', ,BQ 
. , 

2 QS -" 

S,: SL 

4 .. ' " 

DN, 

5 NF 

6 RTK ,,: 

·7 .' MTV -
B AR -, 
9 OP 

PM 

11 MG 

12 RP BC.l 
13 ,PE ND 

14 :MF NF 
, 

,IS KL SL 

-~ ... ':. ". ~ 

f, _ 

." . ~ . 

, . 
, ' 

.': . 
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Tab1eN-'3 

" - $. ~ 

'Torsiona11¥onents." , 
.. ; 

Effector Beam Momenta InTo~s,ion: 

-
.......... ' 

-
-, ~ ,j :' 

:~ -- ... 

'-
: 

905 

745 

335 

409 

Influence' of. 

, -

QS 

l-lF 

"","", 

-' 
:-

,-
--0-' 

-.-..,-. !., ........... 

,-
'-

-
- ,-
409 496 

335 410 

,.~5~-, 

- 409 

.''( 

, , 

. ' 
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" : '. ".- , Tab1eN":'4 
-;.,.. .. , 

N~t Moment Distribution toT6rsion and Banding, 
, € ' 

)'," 

, ' , ' --, 
,;No. , ' '- Joint llet ,M. Direction ~T..;,~r' s i 0 n F 1 e 

kip .. f,t. '"""~,, " , ' -

I ' , . 

I 'Beam M kip-ft ,Beam' 

1 
I 

496 Q,B '100 J' PR Q,S 

2, N ,410, NO, PE 112 .NF 

'1.3 F, 335 -- FN MF 133-' PH 

,4 L 4'09 'J..S KL 140 LS 
; .. ' 

'\. ... 

To~'si:onal; Shear (Major, Beams): 
.. " 

. ;-.~.- / . , "~ /. ;'. '.J. .. , 

. .', . - ~' ;; . 

trmax 

! " 

',-

,.'. • •• ~ ... ' •..•. ~ . '. ~ ~ ••.• 'Re·r. 4 P._ 270~· ~:. ::~ ,': . 

,b == 3ft. depth of' be am. 

'h;:: 2ft. 'ividthof beam • 
. " " 

;'r'~:'Torsional moment 

" ol::: r (b/h) ............ ~~ ...... Ref .. 4p. 271 

For 'b/ll' ;:: '1 • .5' ................. . 

'" - ,'T' " ; '= T 
, o.231(3~) (24)2·., . 4800 . , , . . " . '~. 

c .. T' 

':,4800,,' 

;-. .',. 

.l, ~ 

;, ,Fro~this'rel~'tion tllediff,~t.ent torsional stresses are 
'-.. 

':caiC£ti1atSd'and.,'tabUlated ,as foliows:;· 
:'. ; .. :-.•... ".. . ;', :, ',' :' ".' '. '.' . 
.. ' . 

*.' .. .-'" 

...... ..,," 

.,'-. 

, : PAGE .11 04 

x u r e '" 

111 kip-ft 

396 

298 

202 

269 



, . ~ 

~ 

.! 2 
.' 

.j' 

i ,5 
" 

" i 
" " , .. 

4 
t \ 

i ! 

max . = 350 

.... . ... ~ . 

THESIS 
.'. BEBEK",ISTANBUL ' 

.. '. 

, , . 

Beam' Beam No •. . .. 

, PR 12 .. : 

PE:- 13 
., 

; 

MF 14 : 
: 

KL 15 

psi ' .. -1-. :Z6Q.ps:i. • 

100 

112 

135' 

.140 

; ." . 

",. " 

, , .. , . 

. 280 
( "-

:352 

'550, 

" ' , /" . " ~. 

. O.K.' . . 

' .. , " 

,', " 

.' .. ,.: v:'.","" .~~ 

'These<:tion: is ;acceptab.~~;;~·~d '. l'6quire~';~'re1rit!&~~~nt:;~~r 
, '~. ". ,.,' .:'.' , . '. .'.. .. , ,. , '",.:." ,'.' . 

'tQrsional shear\vhich w'i1.i ~;::<'addedto ·.tba:t"()r,·l:(itfi:she~ • 

,:,; .'\', ,.'.:' 
;'" .. ,'.'. 

Forhoops of . No.~,-,5:J~~~S ..... 

~' , .. ' 
, ..... 

'-. "- . 

,,', <" 

....•. . 

.: ~ .. ' .... 

PAGE AD? 

. ,t ...... := '. 0.;31 = .. 26. $·in.· ....... •.•. ~"~~;,~·t 
. '0.0117 " .,. .. ;: 

..... ' 

'. : ~ .. 

'Forlong'i tucli~al steel use. minimUm: four.lrO~'5:jj~rs.iirr~d·; , . 

" . 
e a,ch corner. 

I· 



THESIS' 
ROBERT COLLEGE, GRADUATE, SCHOOL, PAGE '10 

BEBEK ,ISTANBUL 

,,~', ,.....-----.;...--------.;.-----~-------~---~-

~; Minor ,Be ams ~ 

'\ 

1. Beam,' BQ: Fig.' IS[ - 33 • .. 
"L = 21.5 ft. 

VI = 0.19 X 17.6 = 3.35 kips/1in.ft. 

w (D.L.) :: 2.5 X 1.5 X 0.150 = 0.56 kips/1in.ft. 

Total VI = 3.91 ~ips/lin.ft. 

=n1\'li;"~ 3.91 (21.5);L =0·905 kip-ft. 
2'""" ' 2 

(-)As' = -M = 905 X 12 
~ 7/8 X 24 X 30 

= 17.24 sq.in. 

(-)As •••••.••••• 6No~10 

Spacing; 

6,X ,1.27 

5X 1.27 

2X 1.5 

Shear; 

= 7.62 

= 6.35 

=3.00 

Total 

in. 

in. 

in. 

= 16.97 in 

6Uo.10 

21'10.10 

18 in. 

V =w1 = 3.91 X 21.5 = 84 kips 

v = V = 84,000 = 222 psi >90 psi 
. bJd 18 X 7/8 X24 

Use stirrups,' Fig. N-33. 

x = 21.5 X 132 = 12.8 ft. 
,~ 

\ 

~tir.rup No.5 bars 

A~rv 
v' b 

=,0.61 X ,30~OOO: =7.8 In 
18 ,X 13, "" 

. . . . . . . . . 

O~K. 

7 in. 



THESIS: 
·RoaERT COLLEGE GRADUATE SCHOOL - -"-, 

SEBEK ,ISTANBUL' 

'.' . '.' '. !£.·.\N.!.~r .... i~. ";. ~ T 

llll+IIJ~::I ~ ~ ~ ~ ~ dJ 
r.....::.·· .-:: --,---,--' '-'. 2/6-'" ~"'---->:>-i···.I. 

-Q •. '.Lo:';:J 
. :'.~ -. 

)\.. " 

1 :~OPSi ~-- )( = 12.. S' 
, -,:-:-

2.22- psi 

.J' 
!
.,. . b~ ~he~r 

1--<<;' ,;-. '_' ----'----,2;',. II 
I " 

" .' r;;' __ ,---______ -~.-. -.-.,.;;;;~. -1·1 .. 
./0 , >{ ." 

1~9i?7n_-f-1 ~<::-.,..... -" -,-.,-,-- 10 (jiJ' Ii.~'-,--->o,:o'?--tl 
t < '. .' '21',6" " 

An #10 

II#: ~
-Sf',yrur s 

\ '-', , 

T J ..... 

;' ... 

", _'," c' 

" 'j 

' .. -
'.' 

, .;' 

r· 

J.'. -. 

,1 

, j 

, ,'~, 



·.THESIS .,' 
' .. "', .. ROBERT COLLEGE, GRADUATE SCHOOL 

" . ~ 
BEBEK, ISTANBUL , ;-' , 

PAGE ~oe 

use ........ "9 ,at. 7 in. 

10 at.12 in. 

'" ' 

"Bond: . . ' 

u = V = 84000 ' = 72 psi L 210 psi. 
OJd 55.9x778X24 

. 2. Beam QS Fig. 1St:.. '34 • 

L = 35.3 ft. 

Total w = 3.91 kips (similar to beam BQ) 

(-)M = wr' = 3.91.(,S$~·3)'l.. = 409+396 = 805 kip-ft. m 19 , , 
"" 

( +)M Vl12 
2. ' 

= s:: 3. 91(~~.3) ,= 306 kip-ft. 
16 16 

~ 

(-)As = -M = 805 X 12 = 13.2 sq. in. 
Jdf 718 X 28 X 3"0 

" (+)As= M = 306 X 12 = 5.0 sqJn. 
Jdr 7/8 X 28 X 30 

( -) As ....... '. -- .. '. 2/f 10 str. bott. 

2ft 10 bent. 

(+) 
-

2/1: 10 bent. As . . . . . . . . . . 
4/f: 10 str.top. 

'51 10 str.top. 

spacing; " 

Checks ,O.K~ (similurto Beam:.'BQ)' 
", .', 

. Shear:, V = wl' - 3.91 X 35~2 '= '69 kips r 2 :,' , 



'.- . 

" . ' 

THESIS 
ROBERT COLLEGE GRApUATE SCHOOL 

BEBEK. ISTANBUL ,,-

w == 3.9\ kiPI' . f " " '. '., t 4 1U H n I * t t 41 t * t 
... 1 <iE---"""'7"~:------ 315' 4 '_' '-' ------·-',1 

<1. "Loocl 

, '1 

~~ __ ~ ____ ~~178--.~----~--~~~ 

b. Shear· 
'+-"'i'-t --'--~fIOl' -',:>--:--1.' --"';:00-(">1 

.. ' 

.~. 
r 
I 

"'I~E-.-----~---'---------'---'--' 17 I 8" ..... -~...;.,--'----'----'-.-";>o ._, 

\ < ,J 

i~ . 
,,' 2~ 6'" . " 

:.1······,",·,;-,:·,·> 
\. '.\< 

".' ~:::=::::::.J' 
,~' .~\~i· 
. '.'- . ( ~ " , ." ~ . ". ,.,' -' . . -.-, . . ... ~ 

,; ;" , .. ,··C. "Ste.d: ~,:'B.iin~()~~~ W\:~V\~::" 

. .~.' -' .. " " . 

.:. , 

.. ! 
. ; 

.', .-

1 
'( 1 

Fi'1:~rr~~4 Be '~~l~)::Q~':f:-CGi~~~~ ... ~lo~~ ~f1":·o·~~;:i~·,~":Nc>.·'~~ .. 
~?:.~ ,_.- ... ~":" .. '.... -":- j / ' 



THESIS 
'ROBER'T COLLEGE GRADUATE ,SCHOOL 

BEBEK. ISTANBUL 

v;:: V ;:: 69000 ;::: 156 psi> 90 psi 
bJd 18X 7/8 X28 

use stirrups, Fig.nr ~'34. 

x ;:: 17.2 X 66 ;:: 7.3 ft. 
I'56 

stirrup No.3 bars 

S ;:: A':" f" ;:: 0.22 X 30~000;:: 5.5 in. • ••••• Sin. 
v'b 66 X IS 

Use ••• ..... 6 at 5 in. 

6 at 7 in. 

Bond:u;:: V = 69000 = 118 psi L 210 psi O.K. 
~ 23.9 X 718 X 28 

3. Beam SL 

. De sign· similar to Beam QS. 

", .. 4" 'Beam DN 
, , 

Fi~~ N -:- '3s. , 

L ' ;:: 21.5 ft. 

, w (rrom~~F,) ,= 7 X '0.19' =1.33 kips/l1n..t,t., 

w (from S ') ';:: 7 X'O.19 ',=1. 33 kips/lin.ft. 

, w (D.L.), = o. 56 k~ps/lin.ft. 

';:: 5. 22 k'~p~st~:in. ft. ' 

(-)M 

( ..... )As 

Total 
, , 2-= wl 
1r 

_ .' • ~~.: - :-. ; '.: m '. .', 

• ," 2. " ' 
;:: 3.22 (21.5) ;:: 745 klp-rt.' 

2 ' 

= -IR = 745' x· 12 :; 14.2 sq. in. 
• Jdt ", 178, X 24 X~O 

'(-) As .~ •.•...... ,6, No.10 

6 No'.10 

, PAGE--'\7'\ 0 
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" ,Tj~ESIS'· .. -- .... .. \ :-"" ,( .. ,.-
"ROBERT; COLLEGE.GRADUATE',SCHOOL'"' . 

'/' • • .' '::." .", • '.... . " " i r,' I .-: 

, " ,·BEBEK',.ISTANBUL. . ' , ,. 

":',': l" 

'.; 

' .. / 

;.:.':' 
"'I' , 

i' 
,_,I 

.," ,.' 

',< .' 
. .-:"i- ., ..... 

, 1 .,,'". 

. ~," .. ,. 

", '. I 
1 

I 
j 

1 
I 

. :,~ 1 

.. :' , ---I 

b. Shear 
21' ~JI..,., ________ -i 

1~~~----~-----/5/-----------,'~ 

-
·c 1oE:-

'P
_

4
_"'>;...i_<_, _7_P_6_"_:> __ I< __ 7_@_sll~ I 6/-",--~--~--,--.-...:....4 

An# 10· 

. ' 

, '.~ , 

F;t.ISl~35 .. S., com.(4)O N ' ~~', . Co,sino :;.,,:Fi,~6,r:::'~i~r:i(>.~so\. ,I . ,.,.- 'J 

" ' 

-:. " 
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THESIS 
ROBERT COLLEGE GRADUATE ·SCHOOL 

SEBEK ,ISTANBUL 

Spacing: Checks O.K. '(similar to Beam ' BQ) 

Shear: 
v = w1 = 3.22 X 21.5 '= 69 kips. 

v = V = 69000 = 183 psi:> 90 psi. 
bJd 18X7/8X24 

usestirrups~ Fig. N -3~. 

, x = 21.5 X 93 = 11.1 ft. 
180 

.. 
S= A\lf" = 0.22 X 30{000 

v' b " . 90 ,x' 8 

use •••••••••• 7 at 4 in. 

7 at·6in. 

7 at 8 in.' 

= 4J. in. 4 in. 

Bond: Checks O.K. (Reference- previous beams) •. 

5. Beam NF, Fig.!sL~6. 

L = 35.3 ft~ 
, . 

Total w= 3.22 kips/lin. ft. (similar to Beam DU) 

(-)M = wl2. ~ 3.22,>('·3'5.3)2. = 335 +298 = 633 kip-ft. 
"~ 12. 

'2-(+hi= wl'2.. ::: 3.22 (35.3) = 251klp.:.rt. , 
I6 16, 

(-)AS =' >-M 
Jdf 

,(+)As = 'M 

Jdf 

- . ' ,-

= 'S33 X 12" =10.03 ·sq.in. 
. 7/8X28X$~: " '. " , ' 

;::' '251X. 12, .= 4.1 Stl.ine', 
·.7/8' 'X 28 X 30 .' 

PAGE "'Z 
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" THESIS 
ROBERT 'COLLEGE .GRADUATE, SCHOOL 

BEBEK,ISTANBUL: 

-.' . vJ := 3.2.2. ki pI, -

t, t41ll J) In 1 on*,t 
. I :<3 5J~4 /I '> I 

o. Load 

r 
150 P~i T 
Lj:i 

------------------------~--~~ 

.1'. 
, /I-<oe-' _. __ --'-,.--;-__ 1 7' 8J' ___ -,.-__ ~~ 

b. S'neor 

I~~---'--~~IO'~------'~~~.I .... :tf-' . ..,... ----- 6' .---..:;.,>-1 ..... 
I 

'\ ' I 1'\ • 

~'~6"')k . {;(iZJIO': ~ J I .... ~-<~. -~-------- 17' 8 1
' _________ _ 

AII't:t 10 

~r,I , ,I.::.!. . ......••..•.. 
:#: 3' . "'6' It 

It ': .' s-

.51-;. r'tJ.r

5 

L!::::::!:=:=:==~ 1 
. I . '. ".1' 6""':':" 

.1"'. ~ 

, c. ··Ste.e l',.R~\~. for ceM €.V\t . 

~lo OY' ->P\'"opOSOf.\ .' N~,'5 

' .. ~ 



THESIS . . 
. ROBERT COllEGE GRADUATE SCHOOL 

SEBEK ,'ISTANBUL 

(+) As •••••••••••••. 2 .No.IO str. bott~ 

(-) As . . . .. . . . . . .... 

Spacing: 

2 No.IO· bant~ 

2 No.IO bent • 

6No.10 str. t.op • 
. " ' 

Checks O.K. (similarto Beam BQ) 

Shear: V = 57 kips. 

v == . V = 57000. . = 150 psi> 90 psi. 
1).fcf'"" 18 x·, 77ii3}t24 

Use stirrups. Fig.N- 36. 

x = 1'7.2 X 60 ::; 6.9 . r t ~ 
150 

stirrups No.Z'bars 

. • ,>.' 

s =0.22 X 30 t 'OOO 
60 X 18 

== 6. 1 in ••••• :. 6 in. 

Use 

Bond: 

........... 6 atSn. 

6 at 10". 

. ... PAGE \\4 
'. '. 

u _. y. == 57000 . == 117 psi L 210 psi - O.K •. 
O~d 20.0X1/8X28 
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THESIS' 
ROB'ERT ,COLLEGE GRADUATE SCHOOL PAGE H':> ' 

, BEBEK.ISTANBUL 
, , 

.~ Major Beams ,~ 

Analysis of Beams RTK and MTV 

Beam RTK Fig.li _ '37, 

Vi ;:: 0 .. 190 X 17.6 = 3.35 kips/lin.ft. 

"~::;:w '(p;£.) ;:; 2 X3 X 0.15 = 0.9 kips/lin.ft. 

Total w = 4.25 kips/lin.ft. 

Beam MTV Fig. 1][ - 31 I 
, I 

A2.=, 2 r Pb2. (3L - 4b)J' 
l48E z I 2 ' 

b.'6~l:Ji-
'4 

a =3L 
4 

", < '. • .' 

D.2 =2' [ \1iLi X 'L~ "(3L,',;':~~:L)l" 
" , 2Ez.1:z.16(48) : "~, 2.J 

w', 
, l = ; w' 2., 

.... 

'L , - ,L.z.. 

N, - E2. 

, ' 

ThereforeD. .=, b2. 
,/ 

Reaction force R between the, two beams is zero. 

,I 
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" THESIS 
ROBERT COllEGE GRADUATE SCHOOL 

BEBEK', ISTANBUL v 

./ ' 

H 
, !> . , . 

. ColuV)\1'\ 

J. 1:"'.1, ! ~.\.! ! l~( !, !. _vJ~4·2.>kJ.p'/l 
11--. --------~--~ ~~ -* ~-~--.-.;...-t_~ _~ ~± t_x_ .. ~_""_U---t' 'f 

,cR T \< 
1~~~"----~--~--~~~-7o/--------------~--~~1 

p 
( , ~. 

>k 
fR 

~. l J./ 4, --",.j '~ L2./4 L'L/2. 

M T V 

Fig:cr-'37BeoIVVls ~TK a. MTV - Loeils ~. R~c..~\onc; 
, , 

PAGE Mrb 



I 
I 

. '-"', . 

'P 

.t, ,," 
... ~. ",< .- ... 

, ,;~"':J 1-1.1::515' '.'" , , " ',:,':'; " 
,: ,.', ,.C" ROBERT ,COLLEGE" GRADUATE' SCHOCK', ,</ . 

. ':"iB;~~EK .JSr~NB'UI>/,; ::' .~,'<,~' 
,~.' . . ~0 

-!.: ,. 

. ~', "." ": .. 
," '~': '<' 

- ' .. ", 

. ,".:. ~ ..... 

(w'D.,L •. is accounted fox- in VI' '=4.25)· 
'.~ . .' . ", .. 

a =.;1if,j4' 

b =L/4 

(-)M = t~~~'\~X'~ [i ~~] 

= 3. (149) (70) =1940k1p-ft.: 
16 

(+)M = PL -, 3PL ='PL 
'4"""' 16 16 

Assuining full fixitya.,t, the s"l.l.pl:>o~i¥~"p,~sn't eXis't, 

( +) M is increased fromPL/16,'to PL/12. 
'-" ... 

(+)M =149(70) = 96~ kip.:f',t,;. 
.' ,12 

(+)M (F.S.)= 862 Xl.5 = 1293, kip-ft. 

(-)As = -!JI 
. JC1!' 

(+)As = +M 
Jdr 

( +}As 

(-)As 

:;: 1940 x 12 = 29.5. sq. in. 
7/8 (30)' (30) 

' , 

1293 ,x .. : 12, - 17.8 sq.in~ 
7/8 (SOj(30) 

. -- .. -... ,- .. -. ., .. 8 l-lo~iO stx-. bott • 

8 :No.10 . rent. ,". 

.......... ' .... 8 ,No.lp, str. top., 

-.-. ,. 

6 Ro.10 atr. top. 

,....:;-,,' . 

, l 

~". j 

;""'; .j 

, I 

, i 

. '\ 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL' 

BEBEK • ISTANBUL- , 

--' ,~f.&<P =14~Lkip b 

1

/,1< Gg'-----------II 
~-",,"-'-' --=-----10' ~ 

0.. La ~ds 

r-. 
23IP:~~i 
\~ L-----~--~--~~--------::::::::============~_J 

t:",~-, -~- ,-7'L6"-' -L-'--~' 
g. 5,,\:Q..,r C1 ~J -----------:~...t 

;;1_ I '>,1, 

1
.< '-2.4·'~---l 

f" 1----'---- 1 5" '..;..' --'------II 

'\ 
- I 

4~@£." I 
I oE=' 35' 

All #10 

'3' 

L-----..;....Il 
:P2'/~>\ 

c.. ' Ste.e..\· R~\~\c>~ ctvv\eV\t . ," 

~-'F;g.~~~8a;~~W\:.(~l('1T'V' : ofcP.;S"",o l="\oo~- '" ¥Y 0 po $Q" 
• t-lo. s-

•• , ~ I 



THESIS .. 
ROBERT COLLEGE GRADUATE 'SCH'OOL 

" '" ,", -
PAGE \\") 

BEBEK • ISTANBUL " ' .. 

" . . ,-....... -------------..;;..;----.;.-------------_ ..... ---------
"Spacing: 8 X 1.2'7 = 10.16 in. 

"7 X 1.27· = 8.89 ,in., 

=, 4.00 in. 

,Total = 23.05.in 24 in. O.K. 

"Shear; . 
V= P = 148 kips. 

v = V 
b'JCr 

= 148000 = 235 psi"> 90 psi 
~4 X 7/8 X .30 

use stirrups, Fig~:i:sr:...·~ s 

x = l"7. 5 f't. 

'stirrup No.,S bars 

S =:0!~~~d ~ 0.i!5X x30~~OO = 5.2 in ••• 5 in. 

use ........ '.. 44 at 5 in. 

Bond: u =V = 148000 = 64 psi L' 210' psi', '. ,O.K. 
o:rcr '7/(3 X 87. 8 X30 . 

.. The long spans and heavy loads on the beam required the use. 
. .." 

,of .bigamount of :sett''Eh. However this design is ~ltb.in .the ACI 

:a1lowables. '. Here J this is' preferable to the' use of VF beams as .VIlB 
, . 

shown in Proposal No.2 • Big WI?' beams-·might not be availabb in. the' 

market,·and,'evenll' they Vlere available' their transportatiorito the , .- . ~' .' ,-", . . , 

; J 

" .. '~aquiradposition on top of'·t1:le. co1umns on the rock. 'is ,very difficult: 
~, ".-"'" ... 

. and vary-costly-

.. :. ' 
.. 

, .. !.' .. 

. -". ,J. 
--:. .... 

, , ;- "" ' , - , ' 

, " -~ 

- "-. 
. .. I 

"-- . \ 
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THESIS 
"" :l 

ROBERT 'COLLEGE' GRADUATE SCHOOL' 
, ", SEBEK • ISTAN8~L ' ' 

" 

7. " Baam RTK,,; '?ig. TIt~,3~ 

L :: 70 t,t.' 

! t .. 

,W=)'~25 kips/lin. ft. " 
I~ .. ' 

, ,,2.. ' 
:'wl ' 

12' 

,( +)M = . wI 
16 

(-)As=-M 
. "Jdf 

, , (+)ks= +YIf' 
"'Jar 

'. , " 2-= 4.25 (70) 
1;2 

~4~25 ('70) 
16 

1740 kip-ft. 

~. .." '. . . .' 

,=·1300 kip-ft.' 

, = 1740X 12 ";:::,26.5 sq. in. 
'77aX30XSo, ' 

;::: 1300 X 12 = 19.8 sq. in. 
,778X30X30 

(+)As .•••••••••••• " 8tro.1() , str. bott'. 
, , 

8 No.10 bent. 

(-) As ••••••••••••. 8 No.10 str. top_ 

8 No. 10 beht •. · ' 
" . 

I·.·. " 

',6 .No~10 ,~tr •. top. '~ , 

". Spacing:, ' 

Checks, (s.1ml1ar to beam MTV) 

::::.14akips~ 

" , , I 
·V =.V' ;:::148000. ' ::235psl :> 90 'psi.. 

" "DJQ, :~71~~o. ' ":" ",' ,'. 
, - .:.,..., ~ .: • ': " 1. •• 

. use, st·4'-~uP~.'·F1g.·1¥;~:3, ~,'" 
'. 

:,,{ 
• , ~< -. 

, . " ~ 

,x'= . 35 .' X '145", . = ,,21.'5 ft~" 
, " .. ~"''.'.' 

", ,. '"Z. ", -
', .... 

' .... stirrup 'No~ 5 bars' " , 
" 

': S = A'vf.; 
,,~, ,= 0.61 X 30~000 " = '. 5.2in~ .... ~ •. ~I:5' in.' 

. . I45 it -4 . . , .: : 
,. 1<: '. ~ 

~' .. -' .,. '. /..:' 
" <. " 

;. 

" , PAGE 11'20 

:, -

. . ~ , .... 
~ . ..: .,. .",. ) 

~ .' ., 
, .... :" '; 



, '.,. 
, THESIS, 

ROBERT' 'COLLEGE , GRADUATE SCHOOL 
, " , '.' SEBEK,ISTANBUL ',., . 

. tl*~$l \L!ILtJIJIJIll L~ 1 
I ~ , 10' ~ 

X= 2.1.S' 

,( 

35' 

b. ~~~o.Y"" 

'~ 
241 >\ IS-' )0 F··..,-· 

\~ 
; .1\ 

~I\. 

~ LDe5'+IO@ 8 1'+ S(4)IO~.' 
: . 35' < . ' 

.0 0 .0 
Rolilioo 
lillI' \' n III . 

'\:,' II :::: I: : 
I I' III1 " , \, I ",. III: I 3' , : ,\,':1111 J' ~ u I. " ~I " l .. 

,--' ~l_~'y_o~J __ ~ ---:t. .' 

,I 

. PAGE .-1 ~1 . 

" 

No,S ; ',., 



I 

" " 

: Bohd;: 
, ti,,' 

'. ' 

--l, " 

." . " 

" •• - > " - ~,/ :.' , 

"",'i;'THESjS~'" ',', " 
'R'OBER;' ',COLl.E:GE ,;GRA'o' UATE.:SC HOOt;, ,', ' 

.... ;': "., BE~EK';:isTAN'BUl,;'':'';:''~'~ 

;,- . · •••.• lo5i;ri~ .•.....•.......... 
:8',~'!1.,l:0'. lll."o' 

.:-.," .' .. 
: ; ~-

==' V. ::: 148000 :::' 64 psi,L. 210 psi. 
OJd·' 7/flX87. 8X30; 0 :., ',' • 

OJ' 

8. Beam' AR, Fig. "l:iL"': 40. 

L ::: 15ft. 
I . 

. '.' ". 
"" . • ~., . • " .'~ ,>'. . , 

vi":::;; 0~'11-VO~X 17.6 ' '= 3.35kipsj1in.ft. 

,w",(lt:r;:') = 0.15 'X 3',X 2'~ 0.9 kips/11n.i't. 

Tot'a1 w = . 4~25'kips/iin:..ft. 
==~ 480 kip-ft. 

(-)AS ••• - .......... 6No~10 

'/'.1" 
" , 

...- '-; 
'. :.~,. 

."-, .. 

O.K.,,' , 

,.. , ~ 

Spacing: checks O.K. (Reference' -~am Rm};(;:'f 

Shear: 
- 64 kips. 

V :: V == 64000', ;:: 101 'psi> 90 psi. 
,0JcT,' 2417/8X30, 

Use stirrups~ F'ig. TIl: -:" 40 : 
" , 

x ;:: 15 X 11 . = 1~63 f't. 
m 

'<;;~lift&1:·up s No.5 ,bars 

s' ;:;: A'i,€v, , vt 
;:: 0.61 X 30,000 = 

24 Xl!: 
7 in.; 

".: .. :",:. ,<- ," 

'PAGE \22' 

'~ ~. 

- ".,. :~. ., 
........ 

",.<', . 



) '.-,.- '>tHEsls' 
, ROB,ERT COLLEGE GRADUATE SCHOOL 

'BEBEK,ISTANBUl~ , , 
PAGE -1'2..-:': 

*,* l tIl u,t.LJU 1J 1.IlHf 

tl-o<~------- 1,5 ' --,.-----' -" ,~>-tl 
, o. Load 

R,; 
f 01 p-si 'J : 
L,i'~~ 

1< 15'-,--------~----~~ 

" 

i "" 

'~t"":;:..";;...t 1_21.;...11_,_I2:_"_~_._, _J_' -.....:...I5"-~c.-,--:.-'--+r 

• 

,', ' 

:' .' "",<:C). st~e.\',::ti~\~fo:~,ce.VY\e. ~t: ' I' ,'. ," . .. . , 

':':::~ig~n;~,~"B!~:a~,·:~gt·,:,:,~~:,~::.:~~:~'~'" " Co.'~~~o,~·F'oov -<. PtOP~ Sa \:' }1o,'s ., 



THESIS' , ... ~,. 
'. ,.- .. ',' . "' '-, ,< . . 

;-.," 

:.. .. ", ' 

use, ••. ,....... . 1 at Bin .. ·'·' 

2 at t2 in . 

. ,~oi1d: 
'.u. ;:: v =, 6400 > ;:: 88 psi L..·.2.l0 psi 

OJd:~7. 9X1/8XZo 

9. Beam CP Fig. DL _ 4\ 

L = 24.5 ft. 

w (from Fg ,) = 7 X 0.19 = 1.33 kip/lin.ft. 

w (from Fs-) = 8.8X 0.19 ;:: 1.B8 kip/lin. ft. 

w (D. L.) = 3 X 2 X 0.15 J. o. 90 kip/lin.ft~'. 

Total w = 3. 91 kip/l:in.f~. 

,,> ''':i:. . ',' ,- '2. 
(-)M ';:: .lVl . ;:: 3.91 (24.5) ;:: 1180 kip-ft. 

. ~ 

"2"" - 2 

-1.1 ;::. li80 X 12 
,Jdr 7/8X30 X'. Zo 

== 18 sq. in. 

(':")AS .................. 8 No.lO, 

8 No.10 

6 S in Che k 0 K( similar to Be am MTV) '. ~' pac g: c s . • • 

Si16ar:' 
. .V ::: wL ::: 3.91 X 24. 5 .~>:i(}6: kips •. 

v ;;" V 
,'b'Ji:r 

- 96000 
24 X 7/8 X Zo 

Use stirrups , Fig. rsz: - 4 \ 

x. ;:: 24.5 X, 62= 10 ft. -rnr-. ' 
I: . ., 

stirrup No.5, bars 

=152 psi> 90 psi. 

S :::A"f". = 0.B.1 X 30,OO() 
. ',VT'O . 24X62 ' -; 

= i2;.3in ••• -.12 in .. ·' 

PAGE ·\'2.4 

, '1 



T-HESIS 
ROBERT COLLEGE 'GRADU~TE SCHOOL ' 

SEBEK. ISTANBUL 

,j 

01. L oCld 

·1 , 'j 

, 
, '. ,', 

, i 

',.> '. ' 

"',', 

'" " " I "- ?oJ, 

,c. stec.!,' '1Ze.\.,.JorLe.V'I'\e.~\: 

Fi~.~-4\ B,eo~(9)'C.?~f~S\"'O FI9~Y"':": P~'"pposol No.5", 
.::', , " 



. , 

,-: 

, .. -...... 

THESIS::' 
ROBERTCOLLEG{.,'GRADUATE SCHOOL 

BESEK. iSTANBUL':/' :" "J 

.,-r, 

. . 

Use .• ••••• e' II; ••• ,1~ cat, ·12· " ~,~ 
"".~. . 

... , 
,1 ~' ,.:' ~. . ~ 

,",:,' 

F1g~ nr;'_4:i' 

. L' '."~ 35.3 ft •. 

VI ,=3.91 k1p/iin'~rt~ (sinii1arto'Beam"cp) • 
.' 2.;" ,', . ' "-:<;2.' ... :", " , ..... 

,··'(-)M = .wl:::i3.;91 (35.3); =409klp~rt. 
).2 .' '12' , " . 
, 'l..;' '. ; ... ' '~" .•... , < ..... , ,', . 

(+)M. - . w1· =3~ 91,{3S .. S), :=,·.306kip~ft. 
W-', ." 16' ".,,' 

'(-lAS = -M 
, Jdf .. 

" ",. 

r<'_ 

" +'M 
'. ':rcrr 

.',', 

="409·::X 12',' ·~·6.25 sq. iIi." 
"7/8'X . ~o • X30~: •. 

.. ':". ~\'. ~ .. !~." .' 

';:;30Sj{:·': 12 . i' 4~6~ sq.in. 
718:x,30,~0 .. ' 

:' "" 

.. .... 
",,-t-.• .......... '·3 1-10.10 str~., .toPe .' {~)As. 

~ ~ 

',2· .:No.lObent •. ' 

. . 

. CbecksO.K. 
.... ". ,.' I ,.' 

(aeference,',-B9am r,fTV) 

';1 

" Shear; , , .. 
'vz;:;·.w'i · =3.91 X 35.2 -' 69, kips~ 

,."';~ 2" 
. '. 

v = . V =. 69,000 == 146 psi:> 90 psi. 
~,' 18X?/8X30" " 

'Usest'irrups,. Fig. TIt - 42,,' 

x. ::: '17.2' X 56 ··:i6.6ft. .. ill' 

stirru~s No.5 bars 

s= A.~ .·fii ,=', 0.61 X,'30~OOO 
,v' .' 56 X 24 ' 

::: 13.6 in. ••• .12in~ 
, ; . 



,", ;. 

" .,-..... 

... t: t-I:---,-' ~ a" 
, ..J ',_ 

. 

1 . 

I 

THESIS' 
.' ROBERT COLLEGE· GR4.DUATESCHOOL 

·BEBEK • ISTANBUL 

a.· Load 

b. She.ar 

11'-' ----. "':;'':>-li 

=:::1. . I 

, , 

. ~. 2'. >-l 
·c. Sted Re.i;V\~or,-e.VY\eV\t 

I 

I 

of . ,CaSino Floo" _ Pro· j)oso \ No.
1 
5' 



-',' ' 

Bond: . 

. THESIS' ,. ',. 
ROBERT ,COLLEGEG~ADUATE SCHOOL 

SEBEK. ISTANBUL, ',-

'. ' 

usa' ........... . 7at 12 ft. 

. u - V:: 69000 :: 132 psiL. 210 psi. 
'O'JCr . 20 X 7/8 X 30 

11. Beam MG 'Fig. N: ':"4S 

;:, . 

. -' . " ,". 

)'. 

L :: 21. Sft. 

w:,;i:3~91 kips/lin~ft. (similar to Beam CP). 

(-) M :: wl2.:: 3.91 (21.5)2.' = 905 kip-ft. 

2 2 

(-)As - -rJI = 905 X'12 :: 13.8' sq.in. 
,JdT'" 7/8 X 30 X 30 

(-)As e" •••••• , •••• ., •• 

. .--., 

7 No.10 

4 No.10 

"'Checks O .. K.· (rere rencabe am'MTV) 

. v:: wI.· = 3.91X· 21~ 5 ",:::: ,84 :kips~· 

;': V . ::::'V -84000 = 133 psi > 90 psi.· '---- ------~~~~--. Jbd· . 24X7/8X30 

PAGE \lle' 

=' A .. 'f,b".... ,=0.61 X 30~000 .' =17.7 in. • ....... 12 in. 
,', ,24 X ·3 .. v 

Bond: . 'Checks,' ·0 .K-. - (Reterence pre vious be ame) .. 
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./ 

;-,-

··'··THESIS 
ROBERT. COLLEGE GRADUATE SCHOOL .. 

..- 'SEBEK ;I?TANSUL .. 

P J J 1*1,1111* IlJL t.t ill i1 
1",,2i'6-"_· ------. ·-.:::>-~I 

21"-/·------------~~~~ 

b. S 'h e..~ (" 

12' -------''l';;;.tl 

-

I-EI<;;---- S@I'2." 

1< 2.I'6/1--------~ 

StifrUP$ 3' 

~1 
b-- 2 '->i 

c. Steel R,e.i",ftlrce.ment 

, ", ... , 

. .. ~AGE ·.-1d~ 

'r.:.· 

_. 

f"ig~N~~B 6e~~ (0) M~of.COls\OO Floo'r_· ,PYi> po::.ot No. s- ': 
'" I' 



, I 

. ':. "'THE'SIS' :: :'-:.- .<-. 
'; , , " ,',,' 

ROBERT COllEGE GRADUATE SCHOOL , 
,"' ~Ee.EK~isTANBuL.,-r ',,' 

"".' 

\ 

::: '3 X2,X:O.15 
'.~ , .;, '. 

; " .'" 

", p lcollcentrated load): ··~=Max. ,"shaaror 'Bemn Qif+ 
'. ".' .~ • • '. ,'c • .'",' • • " 

",Max. she'ar' or~amQB' 

=69 + 84, :::,,153. kips. 

'Torslori exists (Tab1e.N- 3. ),' 

(-)M = wl2. +PL' '= 0.9(35)~ 
12'8 12' 

+ ,153..(35) 
'8," 

( +)JJf 

(-)As, 

(+)As 

= '162 kip-ft .. , 

::: 
, :z.. 
wI +PL - -16 8 

- 0.,9 (35) 
16 

= '739 kip-ft. 

(F. S.) =69 + 670 (1.5) 

-

:hl53 (35) 
8 

. . ~:. ~ . 

::: 1070 ,kip-ft. 

= -M = 762 X 12 = 114 sq. in. 
:rra 7/8 X 30 X30 

::: +M' ::: 10'70 X 12 = 16.8 ,'sq. in .. 
~ "Is)' 30 130 

{+)As . . . . . . . . . 8 lio.l0 str. bott .. 
, , 

8 'lTo.10 bent. , 

(-)As, ••••••••• 8 'No. '10bent. 

; . 

4 No. 10 str.'top. 

(inc1udlngllTo. 1 for,torsion). 

',Spacing:' 

Checks O.K. (uimilar to,' beam MTV). 

w1 + P = 0.9 X 35' + . 153 
F' ~2 ,-

= 92.3, 

,. / .. 

'.\ ~. ~ .. , ." . ';-
v'.''':' .. ::-. {'_ 

, , 
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" . ' '.: : .... THESIS 
. ROBElh COLLEGE" 'GRADUATE SCHOOL" 

. •..... ··.B~~EK: ISTANBUL:. . 

I." ,.', .' : , 53k',pS' . . 
W'=o;9 0 k 'Irh 

1< 
01. L(!J~ d. 

/ 

. -", 

T- ~?lZZZlTlZzz?222Lzzz:z:z:z~ 
\41f~ir 
• t • C)op>i 

!,. * ~--------------------------------------~ 

I~ I I -I '8" ;;.1 

; 

. "-1\ I 
. 

". \ 

. v-@9" . '?\ 

"3' 

~l 
~_'··"2/~. 

c ··Stee.1 Re;~'\to ... cetY\eVlt 

':> "Fig.N:;.,44 Be.7" W\ (12) RP of C a5il'\of"loo!- _ . .p r Oip oSa I 1\\ 0.5: 

. >, 
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, " .,' 

tHESIS " 
.' R'OBEfHCOllEGE" GRADUATE. SCHOOL 

'. ", ,BEBEK,:'ST.A.NBUl'~ 
.' - '. 

,v ' ;:::' V',;:: 92300 " ' ;:: 147 psi 
"'bJd '~4 X 7/B i 30 , 

,Use stiJ:.~ups~Fig~ rir,- 4,4 • 

X ;:: 17~ 5 ft., 

Bond:, ' 

stirrup, l~o. 5. bars.' 

:::0.61' X '30 tOOO " ::: 15 .. 4 iIi. 
, " 57X 2 ' 

Plus 1No'~5at 24 in. :1'01' torsion. 

,Use ,44 at9 in., 

Check ,O.K. "(Reference previous beams). 

,L ::: ,24.5 ft~ 

VI .AD.L.) ~'3X:2 XCU50::: o. ~ kip/lin.tt., 

l' -: (concEmtrate4,: :load) at,'14 ft~, from support ' 

. , -"~ 

i Max. sliear~~oni' BeamNF, 

"t;:: 6.9 + 57 ,> :::126 kips. 

, , Torsi'on ex,ists (Tllb1euz=.,,: 3 .) 

! : 

PAGEA~'2 • 

, ,'. 

" 

(';")M:::Wr -, +, PLt'~ 0.'9' (.24. 5)2+_'1~6{i4): ,,:::2030 k1~ft. 
>T ,2,' 

'.' ':'. '; ~ 

~. - .. 

;','> , , :, 

. "'~ , '. . 

BNo~1.0' 
.. ; '~. .;,;, 

\.1 ." 
!. " ,~ 



t· 
! 

THESIS. 
ROBERT COLLEGE GRADUATE ·SCHOOL ' ". ' 

SEBEK .ISTANBUL'-

p,=" \2..6, ki f>s 

W =0· 9 k'p/I 

~ i41 ____ ~~_ ... l ___ _____' I 
h'-<~-------_24/6" 1 

~. Load 

Itl 9cp-:.j X;' \4" 
~ hr~~~~~~~--~~~ 

22.1> psi 

LfLLL.L~~-
... l<~------~-- 24' 6" ___________ 1 

h. She.oV' 

'. c. 

_ J=i~~N-:-.q5"'8:e.orn. (1:'). P E ' 

3' , 
-#"5" 

L.:=5=ti=('(=Il=?=S:::!.t J 
, , ' 

Sfe.:e.1 Re'iv·Jorc.e.~e\'\t . 
FJooy_ P:ro~osa\ \~ O. 5" 

,1 

'i 
I 

1 
,j 

j 

, i 

• ! 
I 

.j 

i 



. c' ' 

. /": 

shear:', 

'Bond; 

"'--' 

,', ,', ,/,d:r HESt~,~, ' 
',ROS'ER'T COLLEGE:,G'RADUATE ' ;;JL..'U'JL 

" :' BEBEK",ISTANBUL'<" 
. L/. •. ::~.:'.'.: .' 

" .. , 

,; .. , ., . 

+2 N(,.10for torsion a'tbc)ttom' 
., .... 

. ~ ...... 1'-" 

Checks 

f" . 

,~. , 

=p +w1 = 1~t3+'O:;"9 (24.5)': =:138'k1ps.':" 
I 

"'if ='V, 
,orcI 

= 138000 ',=,22cip~i~' 90pst .. ; 
~4 x1jS XSO ' ,"', ,,' '," ,Y p' 

Use stirrups, 

=14 rt: x 

Fig. IT - -:t~. " 
- ,>' ". • 

stJ:rz>ups' 'tTo.5 'bars. 

s == 

'.,' " 

1 No.5: ,at 24· in •. f'ortorsiriri~~: 

',use 

!~, . 

Checks, O.K. 

, , 

L· -

VI 

,;~P.(~oti'ce~~ate(r toadY" 'e·F 

, .' ',~. 

."\ • '. ~ '-f .' 

:."'" 



" , 
I ',' 

, '. 

t 
110 ps; 

J 

loG 

1-
<}o ~i 

l' 

~ 

~ 
6@1-1.' 

~THESIS 
ROBERT COllEGE GRioUATE sCHooL' '

. BEBEK ,ISTANBUL, ',~ 

14 I '-~ 

o. Load 

/ / 

14/.' ~.I 
b . Sh~~f' 

..,1 ( '@,2...4 tr 

:1 14' 

1 
1~,~p4,' 

\ 

t. 5 tee.\,' R eiV) f 0 t" Co. eM ~'Vlt " 
Fig,12:-46Be.ayv\(14), MF of, CdSh\oFro,o,r.Pr'o~o5~\,\No:.5 

"," 

" 

, ! , 
1 

1 

I 
'; 
j 

1 
',I 
; 

I 
1 
'j 

! 
J 

,'1 
i 

" 

J 

',,1 
,1 

" 

1 

I , 
',4 



,r" 
,"' ;.. 

THESIS' 
ROBERT: COLLEGE,' GRADUATE; SCHOOL 

SEBEK ,ISTANBUL 

Torsion exists '(TableUZ:~,3 .)' 

(-)M = ,wl2.. +pi" 
2-

= 0.9 (14) +57 (14) ;:: 888 kip-ft. a 
(-)AS .' - -M 

Jf(f 
=a88 iX 12 = 13.6 sq. in. ' 

7/8. X 30 X30 ... , ' 

(_)AS<'i;.w= •••••• ' ••••. , 8 No.10 

4 No.IO. 

including I No.10 for torsion,. , . 

plus 2, No~ 10 for torsion at. 'bottom corners. 

Spacing: 

Shear: 

Checks O.K •. ' (similar to, BeamMTV). 

v ;:: P + VII = 57 + 0.9 (,14) ;:: 69.6 kips. " 

v = 

Use stirrups, Fig~ uz:- 4'. ' 
x ;:: 14 X 20' , ;::2.6 ft. ' . 'no 

stirnups No: 5 bars 
., . . 

'. S ;:: 'A-.. f" . =' 0.61 'X'30,OOO 
" " "Vi1) . 24 X 20 .... ' 

38 in.' ........... .. 

'Plus 1 No.5 ,at 24::1n. for torsion • 
. , 

use' .............. 4 at 12 in. ' 

Bond: 
, " 

Check,s O.K..· ,{Ref.erence - p~vious beams). 
>."., , 

.. 

PAGE .. I\~,~ 

.-,. ' 

12 in~'·· 



.THESIS· 
ROBERT ,COLLEGE ,GRA~UA !fSCHOOL 

,;,:~: BE8EK~ISTANBUL ,~,:,- ... , . 
,'- ,.... : ',' '-' / " ~ ~ ',-, 

I'; .. 
. -:- '~, - .'~, .. ' 

,-, ....... ",,' 
0""'-

'., . 
" 

W (D ~t~J :.: 3' X2'J(·0~15<9. 6~'9.~;ik~/ilrift." 
p(co~cent~ated'ioad) .= ,raax~: sheat-iriBeannLS ,~ 69 lips. 

<' , . ,/ " ' .•. ;.:-" '.': .' " - , - .' . -

.. ' "" Tors~on' fliis ts . 
. <" 

,:', ,"(-)M : 
- ;'. 

': \ 

- ,wl2. '+, pl<. d:' o.9,'(i7.S)+,' 69 (~?5):';::1348 kip":ft~' 
~ " ",2':,,' 

, " 

- ·,'M: 
, Jdr 

-', "1348.)(12;' " ,,~ 20~6 sq .. -i~~ 
77805(30 X 30'~ , . 

" 0_ •• 

, (~) AS::·'~:~:·~" ••• , •• ·~ •• 'f( N().lO > ' 

8 No.IO, 

' .. ' 2 No~10, 

1ncludiDg~:t NO.,l()· for-torsion. 
", .. ,' 

" , 

p:t~' 2.No.16. for" torsion ~tbottom corners •. 

Cheeks O.K. " (siml1ar~t().BeamMTV) 

,Shear: V ' =p + wI '=69 + 0.9 (17.5)' = 84.8 kips. ' 

v;:: V . = 84 ooeti' ;:: 134 psi '> 90 psi. 
D.fQ 24 X7j8X30 

Use stirrups F"ig. ISC' ;,-47 

X = 17.SX 44 ,= 5.S'ft. m 
, stirrup s }f o. 5 bars 

,s .- ;:: 0.61. X '$0 ,000 
',' ,a4 X 44,' " 

;:: 1'1.3 in. 

. , - .' 

~lus,l:1'To~5. at 24" fortorsiori. 

use' ••••••••• 8 at 10 in. 

.'. ,.' 
'5 at·24, in~ 

,"'(Referenca: -, p~Vious., be'runs). 
, ' , 

, , 

"I 

I 
I 



···THESIS 
. ROBERT COLLEGE GRADUATE SCHOOL 

. : .' .. ;:; SEBEK. ISTANBUL'J . 

. c 

PAGE· I:;e. 

, . 

I r " ..... / -------,----"-- 1'7' l;....,.---..,.---"-~·-· ~;.... ..• ...;.. "~';MI 
.' . 

.. ~ , 

',." , 

,," '1\ t I) 0 p:.i 

13~1>&\-L L: ~~'+!+-'-~~ .. r., .~ . . "f •• 

, '-~. -. ,. 

'11-''''''<~. __ --:' ___ -'-~\7~-611-. --'-~' -·-:...:.;.....;.:.....;.:..---=.'>~I· .. 
".: ~. 

\ . 

1< 

.. ~ 
. '- .. 

' .. 
I 

/ 

·3' . 

-------...1 
·~·2/-»1 

C:Steel . Re~nforc..:e·W\~Y\t '. 
KL :of 'C~S\Y\O 'FIOo~ . ...;:Propos~1·N<!J~5. 



.. 

r -.' 
" . 

f' . -

...• " ." 

"'THESIS" 
. ROBERTcCOLLEGE'GRAOGATE SCHOOL',' 

.' :. ,', . , . , ~.. .. '" 
,BEBEK ; ISTANBUL .... 

• 'I • 
. _ f -. " - _ , 

'. Bill of Materials of Casino Floor Beams 
.. " 

, Steel & Concra te 

Member No. of Bars 
Parts 

Shape Length Wt./~t Wt. 
ft1bs. Ibs. 

·Beam 1 6 12 If 10 Straight 23 4.30 7120 

6 2 # 10 Straight 10 04.30 520 

6 19 # 5 Stirrup - 8 1.04 950 

Beam 2'. 6 21 10 Straight- 36 4.30 1860 

6 2 # 10 Bent 40 4.30 206Q 

6 10 If 10" straight 2 X 12 4.30 6200 . 

6 14 # 3 Stirrup, 2X 8 0.380 510 

Beam 3 '6 2 :{j: 10 Straight 36 4.30 1860 

6 2 # 10 Bent 40 4.30 2060' 

6 101 10 Straight 2 X 12 4.30 6200 

6 141·t· stirrup' 2X 8 0.38 510 
. -

Beam 4 6 6 :fI: 10 Straight 23 4.30 3560 

6 6 # 10 Straight 14 4.30 2180 

6 21 1l. 3 1r . Stirrup 8 0.380 380 
-.. 

Beam 5 6 2 :fJ: 10 Straight 36 .4.30 1860 

6 2# 10 Bent 40 4.30 2060 

6 61 10 . Straight 2 X 12 4.30 3720 

6 12# 10 Stirrups 2X 8 4.$0 4950 

- Beam-.6 3 8# ,10 Straight '72 4.30 7400 

3 ,8 # lO.Mllt>.~·~~;~~::. ,:\.js:;;:' 4.30 7850 

3 141 10 Straight ,2)( 20 - 4.30 7250 

.3 '40·#5' Stirrups .2 XIO 4'.04 2600 
-' . 

. '.' . 

.. PAGE ~oo) 

. Concrete 
ft~ 

71 

120 

'120 

71 

120 

200 

, 
-, 



, THESIS 
, , 

, 'ROBERT COLLEGE ,GRADUATE SCHOOL ' 
" , 'BEB~K. ISTANBUL > ',' " . " "PAGE"A40 

. Hili ,of" Materials of Casino' Ftoor, Beams (Contt.) 

Member'tTo.of" 
Parts, ' 

Beam 7 ' 

Bea.m 8 

Beam 9 

3 

3 

3 

,3 

6 . 

6 

6 

6 

Bars 'Shape Length"Wt.l. J:t 
f't ' , 

1bs. 

8 :ffo 10 Straight '72,:' 04.30 

8 /} 10 Bent 

, 12 if 10 Straight 2 X ~O ,4 .. 30, , 

" 

wt. 
Ibs. 

,7400 

7850 

6200 

38 # 5 stirrup 2X10, 1 .. 04',2370,' 

6 #10, Straight. 

,3 4f 5 st1~up'.' 

8 :fJ 10 S tra,ight" ' 

16, 

10 

28 

,4.30 
.. 

1.04 

4.30 

&~10 straight: " 16: ; '4.30 
:.>- . . " ; 

19.Q 

5800 " 

",3310 " 

'c 

. co~cr8··ta~: ~>, .,. 
r't'.; ,'." 

114 ' 

"130 

760 ' ' ,121 Sstirrups', ,10, "'1.04 6 , . . .. . 

Beam ,1O,: 6 

6 

6 

Q 

Beam 11 6 

6 

6 

Beam 12 '6 

6 

'6 

6 

Beam 13 6 

6 

6 

6 

, ' 

10 #10 straight 36' 4~30" : 9320, ",,120 ' 

2 110 Bent ~. 40, '4 .. 30 2070 " 

3. #: '10 Straight, ,2X;1~' 4~30; ',1860 

7 if 5 Stirrups, 2 X 101.04 870 
" 

" 

'7 # 10 straight' 

4 I::l~q§:traight. 

'81 5 Stirrups' 

8 1/: 10 Straight 

81f 10 Bent 

'.', -

22 '3980 ." ,71 • 

4 1f ,10 Straight 

44 i! 5 S 1?irrup s 

8 # 10 Straight 

,8 :fI: 10 Straight 

8 1f: 19 S traigh t 

2# 10 Straight 

,12 ' 

10 

36' 

,40 

2 X 12 

, 2 X 10. 

28 

22 

16 

12 

4~30 

1.04 

4.3,0 

4.30 

,4.30 

1.04 

4.30 

' 4.30 

4.30 

4~30 

,. 
1240 

500 

,~\!fl20>" i20 

8220 ' 

'" '2480 

5500 

5800 130 

4550 

' 3310 

570. 

, ' < , ' • 

..... ,,\, 

, -. 

" .,> 

,' .. '.. 

.... 

' " 
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"Bill Of .Materials of 'Casino. ·Ploor Beams ( C·on't.) , .. 

Menll;)er N()eof Bars .' Sllape . Length Wt.jft Wt. Parts·' ft lbs., lbs ". 

Concrete . . . '?t , 
ft" 

'6 2# .10 S'~aight ):j£'S . 4.30 1450,' 

1/: 
.. 6 44 5 Stirrups 2X 10 1.04, 5500 

Beam 14 6 10 1f: 10 Straight 15 4.30 .5880 . 76 

6 4# 10 Straight .10 4.30 1040 

6 10 1/: 5 Stirrup 10 1.04 630 

Beam 15 6 10 if 10 Straight ',20 4.30 5180 92 

6 10 # 10 Straight .12 4.30 3100 

6 12 :# 5 stirrups 10 1.04 750 

Total: 189,240 1755 

*; Estimated Vable of blasted rock = leveling +' basement blasting 

Leveling = Av. area X aVe depth. 

= 100 X 50 X 8 

Basement = Area of polygol},.ll, depth. 

= 3750 X 10 . 

'3 
Total Volume = 77,500 ft • 

" 

" 

! .' 
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SEBEK. ISTANBUL 

DESIGN OF CASINO COLUMNS 

Loads and Moments on Columns. 

Stiffness Factors: 

Beams: ' 
All the inajor beams have the same cross-sectional -area or' 

2 'ft. by 3 ft. 
K 'of cantilever beams: Stiffness of cantilever end at the I 

support :LS taken as zero as the carry-over factor to the free ~ 
end is zero. ~ 

K of fixed-fixed beams: 

'coIWnns:' 

''3 
I == bn 

-rn 

L = 35 ft. , 

4 = 4.5 ft . 

", All' columns have the same length L = 15 r,t. and the sae 

outside diamejar or 3 'r t.' 

'K of, columns: 

, K== I == 0.265 , L"" 

k,i\column) '=K (column) ',.': '- ' 
" ,,'.' ',' sum of R atjol~t 

0,.265 
0.39$ 

= 0.675 

. \ 
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ROBE:RT'COllEGE GRADUATE SCHOOL, " ' 
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. . 

, To ble, lSi- 6 Motre~tg . Resisted bY'COIUmnS~"'kipj£;t~:' 
','" " 

, .•• ". " '.. . "~ • -.' -, ~_, _, • ", ',~:~; 'C~_'.\ ",' 

Floor Co1umr! 
.. ,.. .. ' . '.' 

k .::', k' N·· 

Top Floor 1········ " .. "., 

5861260 1390,0.675" 940 
.: " ' 

tt 2 . . 1268 . 771'" 154(1..0.6'15 ..... 1040' 

n 

n 

u 

n 

n 

If 

Basement 

" 
n 

n 

s 
"4, 

·5.' 

6 

I ' .' , , 

2' 

3 

4 

5 

6 

1 

2 

4 

, . 
1052 496, .11600 ~ 675 . 780 

1052 ··;)··~;;~9.6 1160~ O.6,?5~h~#~80· 
" c .•. ·.. , ' J ,': ., 

. "';~ .: ' ... 
. 1268 771· 1540 ;.("0.675 . 1040 

,;'" . 
~i.1~. .. 

586 1260 1390, ·0.4':~.~i5:~· . .940 

586 1260 1390 0.6'7~·' 940, 

1268 

1052 

1052 

1268 

7n'15~0~.M~(. 1040 

496 1160 0.6.75", .. 780 
-~~ ~. ~ ~: ~,~ .. ,-:_)f~ :c',' . 

496 1160 .:~.~,~11~!~:~~t~780 
771 1540,' ~0.~6.J:~ .' '1040 

586 1260 . 

586 1260 

1268, 771 

1052 . 3:5496 
·-'r'':-

.1052 496 

1268 
,I • 

.. . : 

1390 h::.~d~f{ '. 940 
: ..' ./' [,··r":{I-; 
1390,,0.;6,75,940 

lMq~:hl'1~~t 1040 
116,0: .",p.p?5: . 780 . 

. { .~' ", ~. ~~ : ~ . .-

1160, . ,Q.6.,75. . 780 

.'586 1260 '1390 0' .. '675 940 
., 

. \ 
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" I 

-r~\'k tt -7 Monants at Joints (Kip-f't. ) 

. ",:' :~' ~ : ,.:.' ",Joint- ) .. ~~ {-)Mx ": .. : Mi"; ,;My (-)My My •. "x, 

1 1348 -762 586 480 -1. 740 -1260 

2 762 -2030 ..;.1268 1180 -409 771 

3 1940 -888 1052 409 -905 -496 

4 888 -1940 -1052 905 .409 496 

5 2030 -762 1268 409 
'., 
'\1180 -771 

6 762 . -1348 -586 1740 -480 1260 

./ . 
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B,EBEK ,ISTANBUL 

T Olbk TIC - -B ',Loads On' Columns (kips) 

Floor Column P1 

85 

P4 Ps F6 P 
1486 ' '452, 847 Top Floor 1 

tt 2 

tt 

n 

n 

92 

148 

148 

92 

85, 

138 96 69, '0 ~ 

70 ,69,,84 0 0 

395 

371 

70, 69 84:" ' 6: ~ ,,)4;s2 , 830 

138, 96 

• 92 64 

·69.',0. 0 

'i(4~ iO; c· 0 , ' 

395 

389, 

First Floor '92" 64 " \~4~8d i~'i '~47 1249 . ;' 
13B 96 , :6~9'i '''dh'.t:'3'9' 5 : .: ':";·:.·,~..L.-U· ":':' 

: " ... :. " 'I' .. :- '~.:', ::.: ";\:;. ''-': - -
.00'3 ," 

'/ If 

85 

,92,' 

'114ft 70 69 ",,'84;:"15',?371 ' 755" ! 

. { ~~: : 

If 'rl48 
'ib " 

:'~~k 
'.i .. " 

ff 

;'" ~ ," . : .. ' . 
, 84:>, .. '::1·i.)':'~30, " 1~24 

". :,':, ;(; t·',.'--':···· ," "- . 

138 96 ,69 ::'.; :1:3'395' '. 803' 

,70 ,69 

-:.: : ~ 

3 

4 

5 

6 

1 

2 

3 

4 

5 

6 '~5 92 ,64.' ,'.148: ,,;: "~~~~'.~ 3a9 < ,.,7~1· .. ·~ .".' 

, BaS6l1l9nt 

" 
ft' 

If 

It 

tf 

1 

2 

3 

4 

5 

6 

85' 

92 

148 
, ' 

148, 

92 

85, 

92 64· .1~'Gj~;C~249 .• · ••. 1651 .... 

13B 96 

70 69 

70 69 

138 96 

92 64 

, '69~), ;''1:3 :803' '-1211' .,' , " 
, : ,'" :'!':"i,C;~S-\:""',,:,~· ' ,,- ' 

,84, ' ,- :.10 ·,,;755 ,.,:;,nS9 
.' :::'::r[=::~,~ ,":'" "'~. ' 

84 ',., '13:, L 224 ' '~608 
~ ~~;:':~~:';~'>'. 
59 ~ ~ 'ls" i 803 ','1211" 

'i4~;t [~S1):791 '1193 
. -' , 
, , 

* Pl. P2J P3' & p 4 are tbe loads due ,to max::-" :;sp.e~3:r·s .of.tha 

, ,supported. beams. ' 

"~ ',~5 is d~ad ,load of ,c'olumn. 

, ~ 'Ps direct loads on :q'~l~S from columns.:abow;' 

. .'-~ 
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As the heavy structure 'is supported by six column (3', onl'Y~ the 

, 'values, of , ,the axial loads and moments on the co1.umnsare quite,: 

as shown in Table 

It is '.preferab~e in this case to design steel columns encased 

, in concrete where the' steel ,is designed to carry the whole load 

on a column. 

The steel core is going to be , ,encased in con'crete to haVe 

a ,total diame ter of three fee t as was originally planned.' The 

encasenent Vlill' serve a further fUnction and that is'ltpavents' 
, ' ' 

corrosion of the steel cor~. 
'. .", 

The concra te encasement will, be " 

,'reinforced with' a wire, mesh. 

, ';, 

,The steel column vlill be designed to car~y' the 'whda, load 

on it prior" to' constructfon of concrete encasement. 
'~ ". ". 

The 'core s will be chose'n to ha va the 's~me cross section for' 

, simJ,lici ty of constructlonand "for' , peI'fect 'allngrrent'ofcores', 

on, top of each other~provid~d that economy stil1'p're,vails~ 

"~:: 

I 

I 
j 
J 
l , 



.' :, THESIS' 
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BEBEK ,ISTANBUL 

. Design of Cp1tmms 1,3,4 and .... 6 of Floors' i, 2, and 3. 

M (max) = 940 kip-ft. 
, ~> 

N (max) =1651 kips. , 

Try 2 - 14 \ii'287 plus 3/4 in. coverp1ates~ Flg,:-cr-,. 4!,. 

A = 84.37',' 

Depth ,- 16.81 

Width - 16.13 
4 

I = 3912 in. 
-----;----

·X =Vr2.. _(d/2)2;:: V(18) 2. _ (13.07)' 

x = 16.1 in~ approx. = 16.13 in.' O.K. 

Total cross 'sactionalarea A: 
. . 

A;:; 2(84.37) + 30 X3/4.X 2 
:2-

.A;:; 214 in. 

~aX~f{axial}' = 
'. ' 

, M~. l' (bend irm'f= 'M( max) C/ 
I 

~Y{max), ;:; 9,40 kip~ft. 

C = 8.41 + 0.75 = 9.16 

I ';:; 2(3912} + 45(B.41+0.37) 
.. 4 

= 11,284 in,. 

Max.f( bending) = 940'Xl2X 9.16 
11284 

Max. stress' = 9.4 +?~72 = 17.12 ksiL.18ksi 

" ' ... ~ .-

, < ,-. " 

'O.K. 

.. 
PAGE .-145 

" . 
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:ib 
Columns 2 and 5 tor Floors 1, 2" and ~: 

M , (maX .. ) == 

N (max. ) = 

Try the same 

Max '~r ( axial) 

1040 kip-ft. 
I 

1211 kips. 

d~sign of column 

= 1211 = 5.68 ksi 
-m:4 ' 

1 

• Max.f'(bend;ng) = 1040 X 12 X 9.16= 10.2 ksi 
11,284 

- .,';-" 

Max. stress = 10.2 + 5.68 = 15.88 ks1 18 ksi 

, ) Reinforcement, of concrete Encasement 

O.K. 

The concra te shall be~i~ttnrorced with welded wire mesh 
, ~. '. --:~.>-. • ".'. 

haVing wires of No. 10 AS and VI gage or its equivalent. 

',,:Thewirasendirc1i:ng thecol.~' baing spaced not more than 

, ,,' 4 in .. apart and those pt3.rallel to the column akis not mae than 

"8
ent' ,apart. ,This:mesh<shall.'extend entirely' around the column 

at 'a distance of one., inch inside the outer concrete surface 

. (except at',' the f'Ollr,comersWhere ' the distance \villnot exceed 
~., ~ .' -. " - ... .. ' . . 

," h~lf an ,,' inch;).' 

.' '.~: 

PAGE -140) 

The space inside the steel column will be filled with concrete. 

1 
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, • ROBEIHt(jlLEGE~:GRADUATE'SCHOOl,:, 

, : : BEBEI( ISTANBUL' ' " ;'" , . .~ 

" >. -. 

. . . -', ~ 

":,.,,,conSkucti6n'or"coiumns: 
. , J - " .• 

" 

, " 
-"':"'" 

, , : ,.Each two 14\,~ 297'at ac~ltunn will be welded together 

,aJ.ongtbe .oulside edge~. 

The corner plates will be '\velded to the' colunm at the 

eages and along the entire length' of the column to:~o~vide 
" 

:8. homogeneous cross section. , ' 

Specialbrackets shall be" used to receive the entire 

rloor ,load at each floor level. 

The colunms will be oriented In 'the direction of maximum 

moments as shown in Fig. • 

Footings: 

These \"1111 consist of plain c'onrete square blacks of 6 ft. X 

3 ft. 10 19 dowels each' fi va feet long will be used to connect 

wi th the suppor'ting footing. 
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Material No. 

Concrete 

Cover Plates 

\F Beams 

Wire Mesh 

'.- :.'c"'"Dowa Is 
., 

,THESIS 
c ROBERT COLLEGE GRADUATE SCHOOL' 

BEBEK ,ISTANBUL 

Bill ot Materials of Casino Columns 

S tee 1 and Concre te 

, ot Parts Material by part Total· 

18 (76 + 75) tt 2718 tt 

3/4 int- ~60 ft 3/4in. 18 1080 ft , 

18 24 ft. 14W 287 432ft.14\F 287 

il-ilfr8 440, ft.No.lOAS&W 7920ft.No.10AS&V{ 

6 10 #9 • 5 ft. 300ft. . #9 

Total fit. I 

i 

33 kips1 

124 

1020 

I 

kips~ . ! 

1 . I 

1bs~ 
I 
! 
i 

·1 
; 

1 
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

. BEBEK,lSTANBUl . 

Chapter V 

DESIGN OF THE SHORE BUILDIlIG.· 

General Illustra tiona 

Archi te ctural : 

The f ac t that· the area of the casino is limt ted # the space 

over the rock should not be misused as was rrentioned in Chapter IV. 

Things which are not directly related to business at the camt,o 

should be placed in the shore building. 

The shore building consists of a small structure. Fig. 

It includes entrance to the bridge~ kitchens~ store, staff room~ 

and administration. 

On the southern side of the building there willbea parking 

place big enough to accomodate one hundred to two hundre.d cars. 

Architectural design and dimensions are shown in the following 

pages. 

• 

. . 

structural: fs· = 20000 psi tensile strength tstructural steel) 

~f'c = 2000 psi at 28 days. 

'* Ii va load assumed = 50 lbs/sq.ft. 

* Foundation is laid on solid rock of 9000 psi .crushing 

strength. 
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~----------~------~----~--~~~----------~----~--------~--~~I 
" ~ 

Structural Design 

Design of Slabs 

. ". 

Design of Slab SIS Fig.~ _ 4 • 

Type: ~vo way slab. 

Thickness:, t =6 in. 

Parimete~Jm80::: (80 X 12) /180 ::: 5.55 in. 6. in. O.K. 

Load; , 

Monants: 

steel: 

\V :::0.125 kips/ Sq.ft.l 
.) 

'J 

Short span ::: lo~gspan (Two edges disc.) . " 'J 
'. 1 

1. (-)M . ~t cont. edge ::: 0.049 XO.125·X"(20)=7=';"2A5klp~f1 
,. . ". '. . .~; 'J 

2. (~)1JI at disc. edge;r 0~025XO.125X (20)" ::: ~1.25 k1p~r~'~j 
. .• - '1 

5. (+)M at midspan = 0.03'7 X 0.125 X (20) ,::: +1.85 kip-ft.' , 

As . ::: M ::: 'M ::: M 
rsJa~O (7/8)(6) 8.8 

, . 'D!, 

1. (':')As =--0.278 sq.in. 1ft •. , s,trip.' 

2 •. (-)As ::: -0~'141 sq. in. /fit. strip. 

3.( +)gs .. ::: +0. 210sq.in. /rt~'strlp •. 

"(Arrange' steel )'Iith adjacent ,slBbs) " Fig.Y.5,6 • . ~ . 

nssigI} or Slab 32.: " 

. Type; , 

Thiclme.ss: 

Load: 

Moments: 

mvo way slab. 

t = 6 in.' (si Iriilar ,to' S, )~ 

W ::: 0.125 kip/sq.rt .. 

'simil8,rto ,.~,Sy;:c:~ (one ,edge 'disc.) 
-. . . .~;.'~~ '" .~ > 

1. (-)rn atcont. edge::: 0.04lXO.125X(20)'i:;·g2:.05 kip-ft,; . 

2.(-)Mat disc;. edge :::O.021X0.125X(20) =-1..05 ki~rt. 

3.C+)Mat midspan::: O.031X0.125X (20) ::: +1.55 kip-ft. 
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, . . ..... ROBERT COLLEGE <GRADllATE SCHOOL 

... ....... 
BEBEK.iS+ANBUL~ 
..... , .,,' 

" ." 

.stael:, As' ==M·,. (siIIli1arto S'i) 
" 8:8': ... ' 

" '1': '(-lAs = -O.233sq.iti./f.t~ s'trip 

2. (-lAs == ..:o.ii9'sq.in:'/ft. strip 

3 .. , {+lA~ :::+o,-J.76 ,~q.in./ft. strip 

'," '. 

, (Arrange steel with' a~jacent ~lab~) Fig. -sI. _-5 .. 1 

Design of Slab. 3 3: Fig.:5[ _4'. 

Type: Tvto way slab. 

Thickness: t ::: 6 in.. (ret .. ' S, ) • 

Load: VI ::: 0.125kips/sq.tt'. 

.Mo~nts: m· ::: '14/20 ::: 0.7.,· (on'e ~dge disc.) 

.. 'Short span: 

. , 

1. (-)Mat cont. edge ::: 0.062 (0.125) (14) = 1..52 kip-ft. 

_~51¥~. ( +) Mat midspan 

Long Span: 

~ 0~047 (0.125)(14) = 1.15 kip-ft. 

4. (':')M at 'COJ!Dt.edge::: 0.041(0.125) (14) = J.01k!J>.-ft. 

5~'(~w)}{ at disc. edge = 0~021 (0.125){14) ~,~~~ kip-ft. 

6.(+)Mat disc. edge =0.031 (0.125)(14) =O.76,kip-ft. 

'Steel: As = M (similar to S I). 
8.8 

l.(-)AS = -0.173 sq. in.ltt. strip. 

-_I~tJ~. (+}As, = +0;.130 sq. in./ft. strip. 

4. (-)As~;~,;~.114 sq. in./ft •. striJ). 

5.{-)As ::: -0.058 sq.in./ft. strip. 

6.'{+}As = +0.087 sq.in~/rt. strip. 

(Arrange steel wi thadjacent slabs) Fig."SX - 6) S , 

, PAGE~~i 

. ! 
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THESIS. 
RO~ERTCOLLEGE~ GRADUATE SCHOOL 
, .' SEBEK ,ISTANBUL '" ' 

, Design of Slab S ~ : 

Two way slab.' 

Thickness: t;::'6 in. (ref. 'S\ ). 

Load: w:;: 0.125 kips/sqei't. 
. .' . 

Moments .:m :;: 14/20 = .0.7 ... ·lone edge dise.) 

Short Span~ . " ' 

1.(-)M at cont. edge':;:;' 0.062 (0.125)(14) ~1:iL.52 kip-~t. 

,{~;;,'~'( +)M at midspan =0~;047 (0.125) (14) .'= 1.15 kip-ft. 

Long span:' 

4.(-)M at cont. ,edge = 0.041 ( 0 • 125) (14) 

5.(~)M :at disc. edge :;: 0.021 (0.125) (14) 

6.(+)l.~ at disc .• edge = O~O31 (0.125)(14) 

steel: As = M ' •. : (simil~,toSI)'. 
8.8 

I . 

1. ,(-)As == -0.1'73 ,sq.in.!ft. strip. 

S. (+)AS =+o~130 sq.in./ft., strip,. 

4 •. (-)AS,;1ft~.ll4 sq .. iIl.!ft.strip. 
"' ", 

" . " 

5. (-)As= '-:O.05S' sq~in .. /ft. str~~;' 

,.' .. 6. (+)AS';:' ~.,087.Sq~i~~/ft~strip. 
.. " .• , ,':- _I' 

= 1.01 kip-ft. 
/ .' 

,=O.51,kip-f't. 
, , 

=0!i5 kip-ft. 

(Arrange· .steel,Vlithadjacent slabs). .. ·, Fig.~--6. 9 • 

Design ·01" ·slab:·;S'A}.·Fi.g.~~:i: _,4, '. 
- .' ~.,-

. T~: ~vo VI,ay' sla~~' ~ , . 

'Thtckr1ess:, .. t='Sin; .(~£...~~~~f: 

..... ' 

I', -

:: .. : .. " Load: \V =0.125: klpslgqd'~~, ' .. 
~. '. • .; -' .< -' -.' , 

.. i~omertts: m =.',i~/20 ·~._~:O.7.'(in~"~~or~panel). ' . 
. ' .' 

,'I: 

,:"'l_-, 

.. , ' 
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THESIS 

ROBERT COLLEGE "GRADUATE SCHOOL 

Short Span: 

1. (-)M at con't.edge 

3.(~)~ at mldspm 

,Long Span: 

BEBEK,ISTANBUL 

= ,0.055 (0.125) (14) ==1.35' kip-ft. 

== ,0.,041 (0.125) (14) =1.01 kip-ft. 

4.(-)11 at cont. edge =,0.,033 (,0.125)(14) =0.81ltp-ft. 

6. (+)M at midspan = 0.025 (0.125) (14) == 0.66 kip-ft. 

Steel: 

,As 

1. 

3. 

4. 

'7~-j:"'6. 

::: M' 
'8.13 

(-)As 

{ +)As 

(-)As 

( +)AS 

", -, 

(similar to S,). 

=-0,,:153 sq.in./ft. strip. 

= +0.115 sq'~.'ft. st~~~,}, 

= -0.092 sq.in./ft. strip. 

= +o.0?5'sq.in./ft. strip. 

(Arrange steel with adjacent slabs) Fig. Y-_7, 9 • 

, Design of', Slab Ss-' Fig."'Sl:- 4 • 

Type: 'Cantilever. One way slab. 

'Th.ickness: t (fixed end) =6 in. 

Load~ 

:". ~ 

t " (free end) , = 4 in. 

w = 0.05 + (4+6) (0.150) = 0.1125 
'2 X 12 

W ',== 0.125 1bs/s'l.ft. " ' 

(extra load dUe to sign on cimtl1ever). 
'2. ' , ,2. 

M ::' wI :: 0.125 (4) = 1.,0 kip-ft. 
F ~2 

As - ,M 
, 8.8 

,. 



····THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

.' SEBEK. ISTANBUL 'v 

As- - l' = 0 .. 114 sq • .1n~/rt. strip. 
a:a 

. ~.~ .. , :-' . 
, .,' .-' . 

; .... ' . .~AGEI\ bi 

(Arrange steel wi th adjace.nt slab s). Fig."St ~,~.)s~ 

~ (." 

. Check . and . Bond S;rM~" . S:; 

. snaar't. Che ck for maXimtml shear. 
\ . . 

. V. (maX)· = wI 
1r 

=.125 X 20 . = 1250' 1bs •. /f!t •. str.ip.· 2 .. " 

v = 'V= ).250 =24 pai L ,60 psl 
bJd12X7/8X5 

.. .. Bond: Check for minimmnboIid: 
,.,: , 

0_'. • l1" --;: -V' "., 
: .... ~ 

;'0 (ttln)' == 1. 77·ill./ft~ strip. 
, /. I 

V == w1 = 125 X 14 .= 875 1bs)i'ft. striJ,J-; z·' ·2 .... 
-', .. " 

.. / . -

u == 8'15 
. ': 1. 77X7/8X5 

= 112 p'si L 140 psi· O.K,." 

" ,. 

. , . ..:.~ 
. ' . 

, ,; 

. ~'. , 
~. '., , ' . 
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Lpads: 

THESIS 
ROBERT, COLLEGE GRADUATE SCHOOL PAGE MOT 

BEBEK ,ISTANBUl',' 

Design of Beams 

w (slab) := 125 Ibs/sq.rt. 

Bending 'moments may be determined approximate,ly by using 

an equivalent unif'bDm load per linear foot of beam for each 

, panel supported as follows: ' 

For the short span: 

For trie long span: 

wS 
'3 

ws (3 - m2) 
3c 2 

Where, S is the short span, and m is the ratio of short 

,span to long span. 

2-
( +)1\! Motrent s : '* -' wI -

I4 
'* {+).M := wl'l. 

16 
for center ( sbort) beams. 

(";')M = wl2. (CQ~,~i~ 
J2 

* (-)M ': wr- This value for negative end moment is taken 
'10 

as some end supports may drive more negative moment from , 

adjacent beams (as in, the case of spans of unequal length). 

De~igp: of ,~mm'l Fig.3[ _ 10, .' 

Load: ," '"V1==125 (20) := 835 Ibs./lin.ft~ of beam. 
S 

" ' ; VI (D.L. L =2 XIS ='300" ?-bs.jlin.t't'!, of beam. 

-' :', Total w = 835 + 300 == 1135 Ibs./lin.f~. 'of' beam. : 
.- . ,. . 

'~~~~t:s = ,,'( +)1i: -

:" " 

, .. I':. 
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THESIS 
ROBERT COLLEGE' GRADUATE SCHOOL 

BEBEK ,ISTANBUL-· . 
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'('~)M 

steel:' (+)As'c, {+)lits 
Jdt". 

; .-

• ' ' .. J' 

'.! / / 
,;:~, .,,1' 

': .. ,; .. .'., . 
. ' . ," " . 

:Co ... ,', 

(+)As; 

.' .,' 

. (-)As 
" 

I . f 

,~. . 

i 

~ f.. ' : 
. ~- ."; 

··THESIS· 
. ROBERT' COLLEGE GRADUATE SCHOOL 

'. BEBEK.ISTANBUL'~ 

=40.9 kip-ft. 

=29.2 X 12 . = 0.91 sq •. in. " 
778X22 X· 20 

== '40.9 X.12 = 1.28 sq. in. 
7/8 X 22' X20 . 

. , ... :~ ......... 1 No.5 str • bott. 

2 No.5 bent. 

. . . ' .. ' ... ,-, -, .. 2 No.5 bent • 
-', .. 

. ', 3 No.5 ~tr .. top.' 

, 1', . " , ,: 
. lSpaoln'~,5,·x. 0':62p: ,;~31;,i25 in.,',' 
'.<', '. • . ,'±,.x 4' .' " ":-'4~'OOO . in • 

. ' .'\ ...... " .' . F '."',';'. 
. " .,l.'5X,'2 

• ~, • ~ • :" r' • • • i ," . !. , ' : - . 
..~=·3i.,Obb in.',. 

",/ 

., ,. ,Tpta1:~+O.125in·. " :-- O.K. 

PAGE 11<0<') 

'She.o.~:: \I =;~;~ ·i.\~':;'l-lg)',_ ';."8 kipS '-I =- 10 .80 0 = 4~ ps', ~'b ~-:;~, 0.". 
, .' ,.2.' .' '2, ..... " .'., ., 12..",7J&X2A· 

.... B(;~d: y",=V/'OTJ',.· ,o~oO/",.a"7~S )(1.'2; = 5'7 P';",L, 140 \lsi 
. ' Desi~ of Be.am2·· '. ,Fig •. ~-lI; .c 

Load;'· . w·':'i25 '( 14:) ' .. ' =:5,70'11,s./' iin.ft'. or bean. ..,.". 3 

., .' . . 

"Tota:'Iw=570 + 300 :::: ,870 Ibs,f li~.ft. of beam. 
I. 

lvtonants:' (+)M ' 
,2..', 2-= w'l == 1(8'70) (13) ..... nr'I6 == 9.2 kip-ft .. ' 

" ." ' ...... 2.' . . . . '. 2... " 

(-)M.::" wI·;, = 1'(8'10) (13) '= 14.8 klp-f~. ···ro· 'IO: -'. .' '. . . 

,. 

Steel: .{ +)4.8::_ (+) 14 = 9.2·X 12 = O·;29:·~sq.in. 
:' "?/ax,22X20 'Jd:f; . 

(-)As ~~. f-)M" = 
Jar 

, , 

14.8 x 12 = . : 0.46 sq. in. 
7j§ X22 X 20 . 

O.K . 
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THESIS 
, ROBERT COLLEGE GRADUATE SCHOOL 

( +)As 

, (-)As 

BEBEK • ISTANBUkc 

• •••• " •• ·OO ,1 No.5 str. bett.', 

.......... 2 lTo.5 str .. top. 

Spacing: (Refer. Beam 1) " Che,cks ' ,O.K .. 

Shear: 
v == ,\vl 

2 
=0.8'70 (IS) == 5 .. 65 kips~ 

2 

'v = ,V == 5650 == 22.5 psi L 60 psi 'O.K. 
bJd ,,12 X '7/SX24 

Bond:u == V' = 5650 " =75 psi L 140 psi O.K. 
0Jcr 3.9X7/SX22, 

Design of Beam :3 Fig.' -sr: - 12. 

Load: w (£rom square slab) == 125 (20) == 835 lbs/lin.ft. 
3 -

PAGE '1' 

w (from small slab) == 125 (14) 
3 

S - (0.7) 
2 

== 730 lbs/lin.ft. ! 

Moments: 

Steel:' 

VI (D.L.) == 300 lbs/lin.ft. 

Total \'1 == 835 + 730 +300 ,~"~~65 -lbs/lin~ft. 

(+)M == vII%. == 1 (1865) (19)2. == 48.1 kip-ft. 
I4 IT 

L ~ 

(-)11 == wI == 1 (1865) (19) == 6?2 kip-ft. 
10 10 

(+)As == 

(-)As == 

(+)M 
Jars 

(-)M 
Jafs 

(+)As 

(-lAs 

== 48.1 X 12 ,,== 1.5 sq. in. 
-7/8X 22 X 20 

== 67.2 X 12 - 2.1 sq.in. 
' 7j~ X 22 )(20 

•• '8 •••••• 
~ , 

2 no.6 str .. ' bott~ 

2 No.6 bent. 

.... ., ..... 2 No.6 bent. 
S No_fl l'I~~_ ~nn~ 



. ~"., ". ':THESIS 
: ROSERTCOLlEGE GRADUATE SCHOOL 

-... 
, , 

Spaclng:5~ O~75' 

2iib.~'7~,=0.75in. 
= 3.75 in. 

Bond: ' 

, Des! 

, Load: 

~oment: 

(. '-it,X 1 = 4.00 ,in. 

} "Js X 2 f = 3 .. 00 in. 
~ , '/ 
/ : 

'/ Total;, = 11~,50in , 12 in.' O.K. 

I 
J 

v = w1, = 1.865' (19) 
r' 2 

=17.8 kips. 

v = V = 17800. = 77 psi >- 60 p:d 
bJ'<r ,', l§ X 9/8, X22 ' 

Use stirrups:Fig.~_\'2... 

x ::' 9.5 X 1'7 ,=2.1 ft. 
77 

stirrups: ' No.3~ bars. 
s = 0.22 X 20,000 

11X l~ 
= 21.6 in .. ; 

use ••••••••••••• ~ 2 No.3 at 12 In. 
') 

u - , V, = 1'7800 , :: 98 p s1 L. 140 psi 
OJd 9.4 X7/8X 22, 

of Beam 4 

De'sign the' same as'-Be~ 1.' 
. ~ , . -

of BeamS" Fig. 'J! - '3,_ 

,w= 2125X20 = 16'70 1bs/lin.rt. 
',3, ,", " , 

'W (D.L.) =:= 300'l.bs/1in~f~. 
, ' ' 

Total w :: 19'70,' Ibe/lin.ft., 

(+)M - 'wi'2. =1 (19'70)(19)2., = 51.0' kip~ft. 
R 14' 

(~)M' -

: ~ .", 
,. , 7- • _ " • ,) ~ ,.-.: 

PAGE' '12. 

O.K. 

:- ,', :.. '."' 

; ; 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL. PAGE -11~ 

BEBEK • ISTANBUL -

I 

\ 
77 psi 

t 
60 psi 

~ 1-tE'--------- 9.~ -------~~ 
Q. 

I 

·1 r··fT 
~-.--- 10'------- --~ 

I 2' 

J. J_L 
-, b. _ . Stee.\ 

~II-~ 

Be.aWl 3 



<:-' THE'SIS' 
~OBERT COLLEGE GRADUATE SCHOOL 

BEBEK .IST~NBUL,~ 

. . . . 

(+')As' =51.0 X: 12, • = 1.,58 sq. in. 
, 778 X 2?X20 

, ' 
, .. ,' 

(':")As " ~ 71~bX12 ' = 2~20 
778 X22X 20' , 

sq. in. 

. ; . 
, 

'(+)AS: •• ' •• ~' ...... ~. ,'2 No.6 str. bott.; 
, . '. ' .. ," ,,2 No.6,bent.' 

,(-)As~ ~ ••••.••••• 2 No~ 6 bent. 
. 3, No .. 6' 'str., top_ 

"j:-. 

, :spa~~i!lg,:(s1m~la~,::to&,)~pt.:.~)., Checks O~K • 

• :Shear:': v ,-= "\'ll'=1~970(i9) ';::: la.7klps •. 
Z-., "·"2 ',' 

Bond: 

toad: 

iI 
,~ 4· }"', 
. '1 ., 

f 

; '" 
.,' 

V" ::: "V' 
. i;JCr"' •. 

Sl.psi /" 60 psi • 

Use stIrrUPs:' >,:' '. ~. 'F ig .. -sf. ~I' 3 • 

x =;~~.5,' x21= '2~~45f't. 
,,' ' •. ,.,' .' 8!" , 

. Stirrups,No;~3;. bars", 
,~: ' " l: . , . 

,'-'. 

S = Avrv, ,-=0.22 !x: 20,000 =17.4 in. 
" v' b ' , 21 X ,12 

use "~ • ~ • ~ ••• ~ ... '2'No.3· at 12in. 

, ' .. ,.~<,:. . 

U -= V = .18700= 82 psi 4·~0 psi 
OJd11.8X7j8X~2 )' 

Fig.Y _15. 

V,. 

O .. K. 

\7 =: 2X (125 X 14) X (3- (o.?) -= 1460 1bs/].n-rt~ 
5 2 

\1 -=(D.V.),= .~OOlbs.l1in.ft.· 
. . 

Tot~l w =. 1460'+ ',a 0 0 , = 1760 ~~,:'Sq.r t. ' 

= wl2.'~ 1 (1760)(13)2. 
16 ·.ra , . , 

, , 

=: 18.6 kip-ft. 

~:?a~\I~~?601(13)2. '. = 29.$ kip-ft. 
, 'Ii"o;::"o .. '; 

: .J.U 

'. ". 
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". THESIS 
. ROBERTCOLLEGEGRA'DUATE SCHOOL 

. ... BEBEK .ISTANBUL< 

... G=~~ 
. 81 psi 

t &0. psi 

i t L....,;.;.. ____ ..,..;...-___ ~ 

II-==;(--=--------~. 9.5"-------;;>; 

CA. She.or . 

b. S t e.e.1 

, i 

. t 
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, , 

steel.: (+)As 

(~)As 

THESIS 
'~ROBERJCOi.LEGE,' GRADUATE SCHOOL' 

" .BE8EK.ISTA~BULJ 

:: (,+)lR" =- ' 18.6 X 12 = 0.58 sq. in. 
Jdf's' '77ax 22 X 20' ' 

:: ,(-)M 
Jdrs 

=29.6' X 12 = 0.93 sq.in. 
7}8 X 22X 20 

(+) As ' , •••••••••• 2No.6 str. bott~. 

{-)As . . . . . . .. . . 3 No.6 str. top • 

,Spacing: (ref. Beam 1)' Checks O.K. 

Shear: V = VII = 1.760 (13) . = 11.4 kips. 
F 2 

v ::: V ::: 11400 = 49.5 psi L- 60 
bJd 12 X 7/8X22 

Bond: u = V = 11400 = 83.5 psi,L 140 
OJd ' ?IX7Jex2~ 

Desi&!! of Beam 7, Fig.1l:-lo. 

Design the same as Beam 1. 

Fig.Jr -1,2. 

," De sign the same as Be am 3. 
t 

Design of' Beam 9 
. , 

Fig. )[-14. 

Load: \'1::: 125 X 20 = 833 Ibs/lin. ft. 
3 

111 (cantileVer) = 375 1bs/1in.ft. 

VI (D.L.) = 300 1bs/lin~ft. 

Total \'1 = 833 + 375 + 300 ,= 1508 Ibs!lin.ft .. ' 

Monen t: (+ ) M 
2. ' , 2-

= wI = 1 (1508) (19) = 39.0 kip;..rt. ' 
.IT Ii 

(-)1.1 
:L ' 2-' 

=\'11 = 1 (1508)(19) = 54.2 kip-ft ... 
YO -YO 

psi 

psi 

,'PAGE ''1/d 

,~ 
" 

O.K. 

O.K. 



THESIS 
',:.~ ROBERT COLLEGE GRADUATE SCHOOL' 

/ ' 'J' .. ' BEBEK ;ISTANI?UL 

, . ',', 

"" ;" 
',1- '. ' 

.. . . ' 

1T 'r;; r L.~';':""';"'_....;.. ___ --....;..--...;...----~ 
l~< ~" ... ~q'5~--">-I>1 

S he.OY 

J 

. ·1~"k-I~~<~. __ ,_,._, __ ~ __ ~~ ___ /O' ______________ ~-?~ 
b. Steel 

',. 
~ ~; < .,? :\" 

PAGE -1 

2' 

I 

~ -r 
I I 
I 
I It 
I I; 

T 
\ \1 

J • ~ 1 
I~I/~ 



ste,e1: ( +)As 

THESIS - ' ' 

RqSERTCOLLEGE GRADUATE SCHOOL 
I3EBEK.ISTAN,I3UL 

== 39.0 X 12 ' :;;·:~:~i1.22 sq. in. 
,7/8. X 22 X..20, .",: ,', , 

== 54.2 X 12 == 1.69 sq. in. 
7/8: X 22 X ,~O 

(+)As •.• to ........ 1 No.6 str. bott. 

" , 

( - ) As' ••• ., .. • .... .2 No.6 be n t ~ , 

2 No.6 stl'. top • 

• .Y • 

Shet3r~" 'V, == wI -- 1.508 (19) ,==14.4 kips~ 
-"2 .. '2 

V'l' ==' 14400 
-, bJd . 12 X 7/8 X;22 

==62,~2 psi:> 60 psi. 

'u~~ stl~uPs: Fi&~ ~_'4., 

x ;:: 9. 5 X 2 ~ 5 == . o. 58 ft. 
,62.5 " 

stirrups No.~ ,bars. 

Use ••••••••••• 1 No.3 at 6 in. 

Bond: (Ref. Beam 1) . Checks O.K. 
" 

Design, of Beam 10 fig. 31.:-:- " 

Load: VI ::: (125 X 14) {5 - ; (0. '7) 
4 2 

VI ( cantilever) .......... 
VI (D.t. ') 

Total VI = '730 + 375 + 300 

~( +)M 
2- "2-

Moment: '.' ;:: wI ;:: 1.-< 1405)- (13) 
1.6 16 

(-)M 
2- .' , 2. - wI == 1 (1405) (13) 

10 10 

steel: (+)As (+)U - 14.8X.12 
Jd1's - '7/8,X 22 X 

== '730 Ibs. /lin.ft. 

== 375 Ibs./lin.ft. 

::: 300 1 bs./lin. ft. 

= 1405 1bs./lin.ft. 

;:: 14.8 kip-ft. 

== 23.8 kip·-ft. 

;:: 0',.46 
20 

sq. in.' 

, PAGE,Y 



, : " 

Spacing: 
• 
Shear: 

Bond: 

THESIS 
, 'ROBE'RT COLLEGE, GRADUATE' SCHOOL 

" . '. SEBEK. ISTANBUL 

• (~) JJf ;:' 23.8 X 12 -
Jdi:s . ' ?/aX22X20 

0.74 sq. in. 

, : .. ,,,~~~~, ••••••••••• 3 No. 6 str. bott. 
-'1tf["';';-;(" 

{-)As •• ••.••••••• 2 No.6 str. top. 

(Rei: • Beam 1) Checks O.K. 

V :: wI ';: .14'05' (13) ;: 9.3 kips. 
T 2 . 

v ;: V = 9300q' ;: 40 psi L 60 psi 
bJ'O 12 X''78' X22 

u;: V~l ------OJd 

;: 9300 ;: 103 psi 140 psi 
4.7 X7/8 X22 

O.K. 

O.K. 



THE5.IS' 
"'ROBERT COLLEGE ';GRADUATE SCHOOL 

SEBEK • iSTANBUl. 
••• ..,. • > .'. , ,~~.~ 

I' 

.1 

t«-------7'''------'-?-i 

~----5"----

U---,---7'_->t 
Fi g.~-16 Be.om 10 ·Steel Reil'\~ov-ce.Ment. 

. ! . 
All #6, T 

.2.' 

----.... .1 
I ' , I 
~-l'~' 

. "~-I 
All #6 1 

2.' 

fa v 

PAGE -10 



THESIS 
, ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK • ISTANBUL,' 

Design of· ColUmns 

* All beams have' a depth of 2 ft. 

* All colunms have a length of 12 f.t. 

* All colunms cross section:::: 1 ft X 2 f"t. 

* All. unsupported length of ,columns is equal to 10 ft. 

* All unsupported length of", columns to depth .'F,,,,:;~.p ft. (short 

* All columns will have the,sarne design; ,the design will be 

, wi tri 'respect to maximum load and' maximum moroont. 

:::: Idil' 
k(at 

* Momnt sarried by colunm 
Joint) 

{~ Re1ati va stif"fness'; 'K , 3 /1 =bh.2 .. 
L. 

. ' 

K' (colimn ar oundx-axis) = 8{j2 .~ 40 

K (column aroundY-";"is)- '" 2~2 _ 10 

K 

Ie 

(long beain) 

( short beam) 

k x = 40 
64 

= 8612' 
. 0 

=?,8{!2, 

:::: 0.63, 

til':::: 10" :::: 0.30 ' , 
'I, !4 
., ' 

k ::::, 10 :::: 0.15 ' 
,y2.\ '.'68 

,', . i,·,:. 

:::: ~ 24' 

:::: '> 34! 

," ~. : ' 

• ,,-" " "'~,".r'" 

. ' -~ - .-:' , 
';';' , .,' , . 

PAGE J 

'. 



-THESIS 
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ROBERT COLLEGE GRADUATE SCHOOL 

SEBEK. ISTANBUL 

'~~<~--~-----------

- -- - -- ---,-

I, 

I,', 

----------

r+IJot-o(------~----~~>-!oc~,-----~ 

" (,J'J 

, 

-0 
0 

1 J. 
> j< in-1 

PAGE -1e 

,,-.. 
Q 
<I , 
'-
Il.I 
0 

" 

V 
tfl' 
'-' 

III 
~ 

E 
:s 
0 

U 

.Q.Q 
-;; --a --; , 

cD 

Q) 
~ 
0 

:.&. 
(n 

r--
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. / ···.THESIS I 

ROBERT <;OLLEGE GRADUATE SCHOOL PAGE.A ~ 
BEBEK ,ISTANBUL I 

~~~----~----~--------------~--------

Column , .. 
'. 

'C 

" ,~ 

.' c 

~ 
C 

·f 

C 

-
"., . -,.~ 

" C· 
t· 

Table y_ " 

. Monants and Loads on Col~-, 

}~ My kJtYx 

40~ 9 ~~~~: '12 

71.0 .- 0 
-", 

'21 

54~2 40.9 16 

26~ 1 67,.2 4 

41.4 0 6 

30.4 ":67 .. 2 '5 

" kMy 

26 

0: 
, 

26 
," 

43 

.0 

43 

LO,ad 

'22.7 

42.4 

26.4 

··36.1" 

69.3 

43.6 

i '\ • :'. 

-;. ., 

-. " 
. '" 



".< ,. 

THESIS 
. ROBERT COLLEGE GRADUATE' SCHOOL, 

BEBEK ,ISTANBUL , 

, ' . . .. 

" : Design of a Column: 

Mx'( mae ) ,= 21 kip~f t. ' 

My' (m~:) ~ 43 kip-ft. 

'N (max.) = 70· kips. 

,6 \ = M, h,~',' -, i2 X 21= 3.6 in. 
I' 70 . 

- . M-i.J11 ,', - 12X 43. =: 7 .. 3 in.'" 
70 

" e;J./t 

, Steel: p 

3.6 , ' 
12 

= 7.3 
~ 

'2/3 

2/3", 

217 = 0.18 (2) (288)' + As (20) 

As = 217 - 103 = 11~4 = 5.7 sq. in. 
20 ~ 

Pg = 6 = 2.1 percent ••••• 
288 

Fig. "'Sf.- IS 

, stress: 
fa + ~ ,,+ '~I ra 1"D 

,L 1 

. ':, 

6 sq. In. ' 

Fa = 0.18 X 2000+20,000'(0.021) = 780 psi. 

Fb = 0.45 X 2000 = 900 psi., 
, ' 

, fa = '7000 / 288 = 243·psi. 

fb = M 
S 

, , PAGE '. 'e 

" " . ' 

','. '; 'I 
. . ~ ~'. 

, J 

, . , 

.. 



~,'. ".: THESIS 
'ROBE~.P,C'OllEGEGRADUATE ~SCHOOt: 
; " . "BEBEK: ISTANBUL 

'PAG(·4 6 
: j ' .. ,'."-:,,"': 

, '''',' 

.' ; 

1 
12.'" 

~z"~' ',' , 

---..;.----....., ,-b:-2"), .. 

r' 

1 
A A 
~ ~ 1..;.. _ __ , __ ' ____ .1 

24", 

10' 

Se..c.tio~'\ Pa-A 



. ~ .' 

"." , THESIS 
. , ';. ROSERT ,COLLEGE GRADUATE SCHOOL 

, SEBEK ; ISTANBUL, 
, " 

~, 

, .. ':'.' ,~ ".' ~ 
$ .=, bh /12 + (n-l)As d' 

C 

.. ' :; 

.:"'" . " .-

'.\..' 

'd":~¥f~~}jx'~:' 43gg~OX'12'== 218 psi~' . 

. ::~ . 
.: .: .. ".-

. , ':' .. ' ., 

,r~.y' ==" 21000j(t2.:=:' 218'P:s.~~:( 
1152 -

, '243' +' 218 . +218 L ,1 
780"900900 

. , 

. '" X /4' 1'2" n.,_ ... "Ti~ s : . . ,48. , l' . . : ::: 
.... 

'.' . 

. Use . 10" No.2 at 12 in. 

~ '. : 

O.K. 

' .• 1..: 

The foundation is laid on solid rock of minimum crushing 

s trength()f 9000 .ps i .. " 

. Plain concrete footings of two feet by three feet with 

PAGE Ie" 

a dep~h>,~6'f 18 in'.V1illbe employed to' avoid sliding (j foundation. 

Borings for the footings are blasted in rock. 

In each footing ,there will be. 6 No.9 bar dowels each .three 

feet long. 

r _.-,,-

j 

" 
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THESIS 
ROBERT COLLEGE GRADUATE. sct-ioo~ 

BEBEK. ISTANBUL -

Se.d;'o~ 'f\..:. ~ 

r- "--l 
-, 

- -- - - -- --- W 

I.e ~ :t:!:9 
dowels 

LJ L=,?>' \-

~ .2' ~/ 
, 

D 0,"'I.Ie.\ S !=ool::;V\gs 4-

PAGE~e1 

3' 

\ . 

.~ 

'. 

f' (. II 



. '~. 

; 

" 

Member No.()f 
, Parts 

S1 2 

2 

2 

: 
2 

2 

2 

2 

2 

, '.82 2 

2 

2 

2 
,.", 

2 

'2 

2 

'2 

.2 

S 
3 

1 

1 

" J. 

- -1'-

1, 
~;:~kl.::~,-:.:> ' 

"'0' : ',"T' 'H,'ESI'S" " l . ~ :.- -I 

, ,lRbBERTCOLLE<!E'GRAOUATE SCHO,OL 

, " " BEBEK. ISTANBUL 

, Bill of Ma.~rials of the Shore Building 

Steel & Concrete· 

Bars Shape Length Vlt./rt. 1!tt. 
1 bs. '11>.$:. 

, , 
" 

,24:/{.'lJ Straight 6, 0.376 106.0 

20 JL 3 Bent 22 If 323.0 7T 

20 # 3 ,straight 6 " ,86.0 

20 :f/:: 3 'n l 

21 ft 300.'0 

20 # ,3 If " 6 " 86.0 

'1'41:'3 " 6 " 62.0 ,,4;, :,' 
", .' '.~ ... 

,20 , 3 Bent 22 tt 323.0 

20 If' 3' Straight 21 n 309.0 

10 # 3 ft 6 If 43.0 

20 # 3 Bent 22 n .323.0 

'14# 3 Straight 21 " 222.0 

,30,#3 ff 6 If 132.0 

)..Q'j;,3 it 6 11 43.0 ~,. ~.: ,~'- .;' . -, 

" 

20 :ff 3, ,n 6 fr 86.0 

2() 'i'f? Bent 22 n, 323.0 

1~'4J: 3 ,str~ght 21 n 222.0 

1'4 113 ,:n 6 If 62.0 ' ' , , 

, , 

20 #:3" 'it : '-' 

2 n X4 59. 0 
" , ':I;' ","',,:, , 
20,/,~, 3 ',Bent,~. ;' . 16 " " 118.0 

" 

1il: 3 'S ti',~igll t ',', , 15 It 55.0 , 011 
" '" .... 

7 ,1;3" ,. it ~ ~ ... 
2 X'6 " 3L.0 

1:'3, 
< ". ~ " , 

7" Bant: ; 22, ft 57.0 - .,.,;:: 
" " .. ' ; 

i 
"'-, , -'. 

,',.""". .. 
" 

PAGE~ 

Concrete 
ft3. 

4® 0 

400 

140 

',' 



, I THESIS 
ROB~RT COLLEGE 'GRADUATE SCHOOL PAGE 1S1 

". BEBEK,ISTANBUL 

Bill of Materials of the Shore Building (Con't) 

Member No. of Bars. 
Parts' 

Shape Length Vlt./f't Wt.· Concrete 
1bs. < l1:>s: ft~. 

1 ? #-3 " Straight 21 0.376 56~0 

1 ? It 3 If 6 '.l 16.0 

84 1 14'#3 Straight 2 X 4 It 41.0 140 
~, 

1 24# 3 It 15 u' 132.0 
\ ,~, " . 

1 ?/I: 3 If, 6 It 16.0 

1 ? #: 3 Bent 22 n 57 .. 0 

1 7# 3 Straight 21 II 54.0 

S5 ~ 5# 3 It 6 n 119.0 135 .. 

'1 27# 3 It 5 " 
B1. B4,B7 6 31 5 It 2 X 6 1.0043 225.0 180 

, 

6 2# 5 Bent 24 n 300 .• 0 

6 14J: 5 Straight· 21 " 131.0 

B2 1 2# 5 n. 2 X 4: " .17.0 21' 

1 Jt 1 Tr. 5 " 14 n 15.0 

Bz, Be 4 3 i5 n 2 X 6 n 150.0 120 

2 2# 5 Bent 24 n 100.0 . , 

2 2'f1: 5 Straight 21 It e7~0 
" 

2 2 If 3 Stirrup 2 X 6 0.376 18.0 

B5 2 . 34ft 6 .·Straight 2·X 6 1.502 110.0 60 
, . . " 

2 2 :fJ:. 6 Bent 24 It. 146.0 
. , 

2 '2# 6, Straight' , . 21 n· 128.0 ' 

" '2 2=1# 3: ,Stirrup'; 2 X 6 0.376 18 .. 0.,. , 

,-/ ". " 
.',., .-

" I, :"-



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL PAGE 1c.::> 

SEBEK. ISTANBUL 

rr·-"'-,:S·-~~"---------------~~'''ncn~~ ..... -------.--------

B ill of M80 tel'>ials of the Shore Building (Con' t) 

Member No. of 
Parts 

Bars Shape Length Wt./rt. 
rt Ibs 

Wt. 
, l.'!'Js. 



. ROBERT· COLLEGE .• GRADUATE SCHOOL 

. " BEBE~ ,ISTANBUL> 
PAGE /l~~ 

· " 

DESIGN OF.THE STAIRWAY· 

, .~-, 

. , . 
. General" Illustrations 

· . 
, i 

tberollowl,ng p~ges,,' 
. , :"/-

· ... ~ 

'~Thespa:ce .ins;tdeth~ . ceriterwall· iSbigenoughf:or~'~o elevators. 
", ,I . ". 

~ ¥ f " , . 

~San~tarY··' pip¢s, \'1ata~ plpe .. s., and ele'ctric 'vrire exten-sions' ·m~~r,·~'SEf. ::,,~ 

. thro~h th,'atspace .. 

. -OA11 columns haveJit X U·t •. cross dizrension •. 
, ,/ .. -'. 

* _,All beams have lrtx 2.ft.. cr()ss dimension. 

*.Allsteps have arise :=6 in. and a ruri := 10 in.' . ,~ ) 

. * Side walls are .to be,built or concrete holl.owblocks 6 inches de~p. 

VI/sq.ft. , of: wall including vvindow. openii:lgs etc. is assum3d to 

equal to 30 Ibs,~/sq.rt. 
. . . 

'fi'.f S ,:= 2.0 ,000 psistruotural. steel. 
. . l' 

, *r'c':= 200,? psi' at 28 days • 

. * Fotmdation. is laid on solid rock or 9000 psi· crushing strength. 

,j 

',,' -: 

. ,'" 



THESIS' 
ROBERT COLLEGE GRADUATE SCHOOL'· 

105' = 5 to&, ... ·wC''! 

e.k" . . b:. 
~s;"o l:>t.·· 

-. 

Flo1:>r 

BEBEK :'ISTANBtJL 

-
----"------,;.. -

, .. , : 

, ", 

.. ~". 

Flot>1' 

-
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL PAGE -1o,>~ 

'BEBEK • ISTANBUL, 

Structural De sign 

Design' of Top Slab 

Design of S, Fig. 1[(_2 • 

L = 12.5 ft. s = 8 ft. 

Loads: This slab is going to carry the elevator's dead load or motor, 

passenger cars, live load, plus impact load. , 

. An over' safe approximation for alli;his would be 3 tons per 

square me tar. 

3 tons/sq.meter = 3 X 2200 = 550 lbs/sq.ft •. 
12 

VI (D. L.) = 6 . X 150 = 75 Ibs./sq.ft. 
"TI" 

Total VI =625 lbs./sq.rt. 

Design- two way slab~ 

For edges contin~ous;' 

m : = 8/12.5 = 0.64 

Short span-: 

1 •. (':')M 'at cant •. edge = 0.060 (0.629).(~).:r= 2.4. kip-ft. 

, 2~ (.j..)Mat mid-span =0.044 (0.625)(8). ::;;' 'l.16kip-f,t • 

. Long. span: 
. ",,' 

·3;. .(-)Mat' cant. \;sgge= ,O.03~, (0'.;625) (12.5)'= 3.22 kip~ft. 
, !":': . " " -' 

···.4. (+)M at m1d-:span ='0~025(0·.625) (12. 5) ~·2.;44··kip-ft~' 
" ' . 

. ->,:. ' .. ,". 

. . . 

. " 

, . , . 

r' 
'.>~.' ,." 

-, ", 



JTHESIS ' 
ROBERT' COLLEGE GRADUATE SCHOOL PAGE ..f~4 

, BEBEK ,ISTANBUL 

r
,~-~-----i- - -r- u ___ -=- ___ L -=~-- ~ 

J I ' , . I 
,I '.: < 4' - S ,', 
I ' ... ' ' •. 1 " 2., . I : "~-r-'----'-- ~~J :! I r- ----- ---~ I , '. : I' I 

I ' .,' ..' . I, 'I Lii: ... 111 " , ...... ···:t~ .' I ",: 

1:- ",' f.~.. s' - i~ 4 -. -T-
I,!,,\, J II , I - ), 

I ' ' I " I 1,1 .....I! 
1:~3, :1.:,12.1,,, ,'. S, ,;1': 5 3 < :, 

I '. , I I 
I II' , I,) I 

I I' ' I I ' , ' - - '1' " ' I ' , .) 

I ,I I 
I '. ; -, J ,I 
I -:1 ! '. .! :! ' . ,:.\ 
: '. Ir--:-: ~---=.-:.: :'~~Tt 

It. ......\ T S. -... \. r 
l_~ __ + _ -.:J __________ 1-_ - --.I 
--- - . .:r-_ - -1- _.-

:2,0' 6 II 

I~ 16'------~------_?>~1 



THESIS 
ROBERT COLLEGE GRADUJ\TE SCHOOL' 

SEBEK • ISTANBUL, 

, , 

1. (-)As :: 0.300 sq.in./lin~rt. , 

2. ( +)As = 0.220 sq. in./lin.ft.' 

3. (-)As = 0.400 sq. in. /lin.ft. 

- 4. ( +)As :; 0.300 sq~ in. /lin. ft. 
.. -

Arrange, steel with adjacent slabs. Fig.n 344.' 

Design'of ,S2. 

L == 8 ft •. ,' s = 4 ~t. 

Load; w (L.L.) = IO~~bs/~q.ft.-
, :·t-·'c; .'. . - . 

==l;,$';X 150 ' =: 75 Ibs/sq • .ft .. 
12' 

117 (D.L.) 

Total w -175 Ibs./sq.ft'. 

Design two way slab: 

One'&dge discontinuous: 

m :; 4/8 = 0.5 

Morrents: Short span: 

1. (-)M at cont. edge = 0.083 ( 0 .1.75t~(4) = 0.232 kip-ft'. ," 

2. ( +)M at mid span =0.062 ,,(0.1'75) (4) , =0.174 kip-ft. 

Long span: 

3. (-)M at cont. edge ~ 0.033 (0.175) (8) = 0.28 kip-rt~ 

,4. (+)M at mid ,span. ~0.025 (0.175)(8) =0.37 kip-ft. 

steel: As ;:: M (similar to'slab S,). 
--a-

1. (-) As ' ;:: 0.02,9,::- sq. in.l1in. ft. 

2. (+)As':: 0.022 sq.in./l1n.ft. 

PAGE 1~5" 

. I'" 



'THESIS 
ROBERTC~LLEGE GRADUATE SCHOOL -

SEBEK.; ISTANBUL 

3. (-)As : 0.035 sq.in./lin •. ft. 

4.(+)As : 0.046 sq.in./lin.ft • 

. Arrange steel with adja.cent slabs. Fig.JiI '3 4.t1:.' 

Design 'of-S Fig.1ZI - 2. 

s = 4 ft. 

Load: Total Vi . = 175 Ibs./sq.ft. 

Design two way slab: 

One edge discontinuous: 

m = 4/20.5 : 0.2 L 0.5 

, Moman ts: Short span: 

1. (-)M at cont.;i~edge == 0 .. 083 (0.175)( 4) = 0.232 kip-ft. 

2. (+)M at mid span: 0.062 ~'O.175) (4) , = 0.174, kip-ft. 

Long span: 

. " 
, , 

,.' 

I 
" ~ 
'j 
j 

.:."" ~ 
.,", ~ 

. i 

3. (-)M atcont. edge : 0.033 (0.175) (20.5) = 2.43 kip-ft.· 
. . . , ' 

4. (+),M at mid span .';:: 0.025 (0.175) (~O. 5);:: 1.84 kip~ft .. 

steel: . As 

2,.(+)As 

- 3~ {-)As 

= leI (si~ilar to sla'Q S\) ~ : 
-a 

;:: 0.029 sq.in/linft. 

;:: 0.022 sq.in!lin.ft~·, .. 
-:..';' .. 'ii~:~Y.·; , 

:: 0~30s(f~,'lh/lln.~t. 

4. (+)As :: 0~23sq •. in/iin .. ft. ;~ 

. Arr'ange. steel With.adja.cent·slabS.Fig.·~C~i' 4~:' ,.,: .. 
':From S;;s;->and S3'shear' and.bondCheckS ,}hi.,.··· 

. j 

.: :" -
,,_.; 

,".,: 

, ~ .. '~ .. 
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THESIS 
ROBERT 'COLLEGE 'fGRADUATE SCHOOL 

BEBEK ,ISTANBUL 

De sign of Supporting, Beams of Top Sla b , 

Design of Beam B. , Fig.-m: _ SAG 

L = 20.5 ft. 

Load':w (from S ) = 2 X 1 (0.1'75) == O.55kip/lin.ft. 

w (D.L.) - 2Xl (0.150) = O.~O kip/lin. ft. 

Total w c 0.65 kip/~in.ft. 

" Momants: (-) M 

(+)1.1 

- Steel: '(~)As 

'Z. 
= wI 
" , TI! 

2., = 0.65 (20.5) = 22.8 kip-ft., 
12 ' 

, 2.. = 0.65 (20.5) = 1'7.0 kip-ft. 
,16 , , 

=, .... M' , ::,22.8 X 12 '=0.; '71' ' sq.fu. 
'Jdr 7/8 X. 22 X 2"0 , ' 

(+)As':: +l,~'" =,17~0 X 12:=0.53 sq.in~·' 
. Jdr'~, 7/8 X 22, "X 2 0 

Spacing:, ' 

, Shear: 

, {+)A:s .. ~ ... ' ..... . 

,(-)As ...... ,. 4'. • ... ' 2 ,No .. 4: , ben t'. ' 

2 No~4, ,str. top. 

, 
" 

4'X 0.5 = 2.0'in. 

3 X 1 :: 3.0' in.: 

2 Xl.5 ,= 3.0 in. 

Total. - 8.0 in 

= 0.65 ',X 20.5 ' 
2 

12 .. 0 in. 

=6. '7 kips. 

O.K. 

v =V = 6'700 " = 29 psi L.. 60 psi O.K. 
"bJd, 12, X '7/8 X 22' 

PAGEAc?~ , 
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BEBEK. ISTANBUL'· 
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Bond: u = 

THESIS 
ROBERT <;OllEGE GRAOUATE SCHOOL 

BEBEK ,ISTANBUL. 

v = 6700 .= 56 psi, L- i40psi,' 
Olcl 6.2 17/8 X22 

De sign of Beam B I Fig. 3ZI ~£.47 

. . ,.~ 

L. ,= 16. :ft. 
'. ~.. . . 

Load: Tota1w =0.65 kip/1iri~ft, •. '. '(siriJilar t()~B9am"~B)~ 

. Monent·:( -),M = w1
2 = 0.65 (16)2. =,14.0 kip~f't • 

-m 12 

D' 

{+)M = w1
2 

= 0.65 (16)2 ,= 10.4, kip~rt.' ::' . " 
16' 16 

, . 

steel : (-)As = -M ::: 14.0 x 12 ' .=' 0.,44sq~ in.' 

Spacing: 

,Sheer: 

Bond: 

Jdf . " 7/8 X 22 j( 20 

(+)As = +M " 
Jd1' 

{ +)As 

= ,10.4 X12 = 0.32 sq.in. 
7/8 X, 22 X20 

. . . . . . . . . 1.No.4 '.~.'po,tt~ , 

2 No.4 bent. 

(-)As ••••• ' ••••• 2 No.4 bent. 

1 No.4 str. top. 

Checks O.K. (similar to Beam B). 

Cheeks O.K. . (Re:ferenee- Beam B). 

Cheeks O.K. (Reference-Beam B').' 

.O.K. • 
.-'" :-

" . : '~ . 

, ":~ : 
",'V,", ,", 1 

, , 
'. ~ 

#" ; 

. " 
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THESIS 
'ROBE~T COLLEGE GRADUATE SCHOOL ' 

" SEBEK .ISTANBUL,/ 

,Design of One wailslatr. Fig.1lI. -:9 ~, 10 

L == 20.5 ft. 
Loads: W(D.L.) == 150 Xl" X (12. 5), + ('7~5)' + 150 X 1 X. 1 

''2 12 2' ~," 
" 

::: 91 + 38 ; 1291bs./Sqtt. 

VI (L.L.) ; '71 1bSisq~ft. , 

Total w ;200 l~s~/sq.it. 

w1
2 2. 

; 0.2 (20.5) = 5.3, kip:-f't. 
yg , 1S 

MOlJl3nts: (+)M ; 

wlL ::: 0.2 (20.5)2- ; ?Okip-f't. 
~ ,].2 

steel: ( +)As ; +M 
Jdf 

; 5.3 X 12 ~ 0.73 sqm/:ft-strfp'it. 
~--' 7/8 X5 X 20 

; -fA 
Jdr 

;7.0 X 12 ; 0.96 sq.in/ft-strip. 
"="'M_ 7/8 X 5 X 20, ' 

. . ... . . .. 1 No.7 at 181n. bent • ( +)As 

(-)As 1 No.7at 12 in. - str. bo.tt., ," 

Lateral Steel: 

Use 1 No. 5 bar~ ,,4 :ft. '6 in long under each tread 

and ex:~nd it to the center wall. 

De s1&n of' 87.. (connecting f'lyovsrs' of'two stair panels) 

Design similar to 82. of top slab. 

steel: Sbort span: 
1 ~<lIi :,1f a • 3 at 18 in. t6t~~~~;~' 

- ',' 

. .:/ 
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. " " 

THESIS , '. . ' 

ROBERl COLLEGE GR~DUATE SCHOOL 
SEBEK. iSTANBUL ',,--

, " 

2. 1 No.3 at 18 in.bott. 

Long, 'lpan: ,;' 

5. 1 No.31 at ,i~ in. top." 
I' \, ~, 

4. 1 N9', !~3 at lt3; in. batt. 
II 

/ 'j 

,'/' 

/' f 
,I 

f\ 
!'\. 

i \ 
J ' 

Design of Beams 

Design of Beams B2.- Blo and Bt, - B ,!, . Fig.n-1I4 12 

L : 16 ft. 

'PAGE 20 

(from stair slabs) : 200 X 20.5 : 2050 Ibs/l1n.rt., 
Z 

W2. (from slab S) : 175 X 2 = 305 Ibs/lin.ft. 

W3 (from supported wall) = 30 X 13 = 3901bs/lin.ft. 

,w
4 

(D.L. of beam): 2 X 1 X 150 = 30.0 1bs/lin.ft. 

Total \vt. o -' 4 ft. = 3090 Ibs./lin-ft. 

4ft.- 12 ft. = 1040 Ibs./~-ft. 

12 ft.-"-16 ft., '~ 3090'lbs./lin-ft. 

A ;'s$;,.assumption at average w for motrent and shear 

cal cula tiot#m: , 
~~. {;; " ,-.':; . 

W (average) = 3090 +1040 == 2065 Ibs/lin-ft. 
2 

, Momants: (-)M :;::, wl2. = 2.065 (16).2.= 44.2 kip":'ft. 
~ i2 

( +)M 2-
~ ,_ wI: 

16 
: 2.065 ~16)2. 

i6 
= 33 kip-ft., 
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steel~ 

I Spacins: 

I 

I Shear: 

Bond: 

THE.:SIS 
ROBERT COLLEGE. GRADUATE SCHOOL 

BEBEK • ISTANBUL 

(-)As == ·;,·:~r.! = 44.2 X 12 = 1 .• 52 sq. in. 
.Tdf 77s X 20 X 20 

( +)As = +M = 33 X 12 =. 1.14 sq. in. 
.Tdt ?/a X 20 X 20 

( +)As . . . . . . . 2 No.5 str • batt. 

2 No.5 bent. 

(-)As . . . . . . . 2 No.5 bent • 

3 No.5 str~! top. 

5 X 0.625 = 3.13 in. 

4 X 1.00 = 4.00 in. 

2 X 1.5 = 3.00 in. 

Total = 10.13 in 12 in. 

v = VI, (4) + '1ll2. (4) + Vl3 (S) + w~ (8) 

= 2050 ( 4) + 650( 4) + 300 

= 16,320 1bs. 

v = V =. 16320 = 70 
"6'JQ 12 X 7/8 X22 

use stirrups: Fig. Yr- 12. 

x = 8 X 10 = 1.2 ft. 
70 

stirrups No.3 bars 

S _. Ac.vr:v 
v'b 

= 0.22 (20,000) 
10 X 12 

use 2 at Sin. 

Checks O.K. 

(is) + 390 (8) 

psi > 60 psi 

= 37 in. 

. PAGE '2.0~ 

O.K. 
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK. ISTANBUL 
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THESIS 
. ROBERT COLLEGE GRADUATE .SCHOOL 

B~BEK.ISTANBUL;·~v , 

.Design of Eeams Btl. - Btl 'Fig •. VI. II ft 13, 

These beams serve two plUlposes:' 

1. To, give furtber rigidity to the structure to resist bori2&ntal.. 

loads as \'rind" bomb" or e artb quake. . 

2. They carry'the concrete bollow blocks'¥vhichc1ose the sides of 

tbe stairways tructtire. 

L= 20.5 ft. 

Load: WJ (from wall) = 30 X 13. = 390 1bs./lin .. ft •. 

W (D.L.) ::: 2 X 1 X 150 ::: 300 Ibs_/lln.ft. 

Total W 

.. Moments: ( -) 11 

. (+)M 

. steel: (-) As 

= 690 1bs. /lin.rt. 

::: wr '::: 0.690 ··{20.5)2. 
12 1.2 

2. ", 2-
..,. wI .::: 0.690(20.5) =18.2 kip~rt.·· 

'I6 16 

= -M =24.2 X12' . -
:rcrr. . . 7/8, X '. 20X20 

0.83 sq~in.,. '> 

::: +M 
;. Jdl 

- 18.2 X 12" = 0.62 sq.ln.· 
7/8 X .20 )t 20 . 

. ,'. ' 

2·No~5str.bott:. 
••••• j 

(-)As •• e" •• -... 

' . 

':.' j", 

. '. . 

:' ' 

• '. "I ," 

. ~pacirlg: Cbecks O.K. 

Shear: v = VII = .0~69 X 20.5 ; =7.1. 'kips' . 
."'T 2 

;:'- ,. 

v -' . V·= 7100 =31·psiL.. 60 psi 
bJd 12 X, 7/8X22 

O.K .. ·· . ,'.: .• I 

"" " 

," . ."' , 

Bond: .U =V, :=, '. 7100 ::: 63psf' L.. 140 psi; '. O~K. 
~'5. 9X7/8X~2 
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL' 

BEBEK .ISTANBUL •. : 

Design of center Wall 

The center wall will serve more than one purpose. 'It giVes · 
. , . 

further ri~idi ty to the slender structure. and this will help in 
"or,' 

resisting horizontal loads. It will. s'upport slabs S at dif"feren't 
- . . : 

levels and these in turn cut the unsupported length of . the ,will. 

The \'lallis going to .be 6 inches thick for the uppermost .15' fee t,' . 
. ' . 

and for each successive 25 feetdO\mVlardthe .minimum thiclmess 

shall. be increased.one inch •. Fig.:su:-\S". 

The wall will have opening for eleva.tors', doors at .the'entrBnce.' ' 

of the stail'\'lay and at th~ t~ji;f'levels, of the. casino structure.' 
.' " 

More' openings for doors can be made at other levels of thestairvlay '. 

fly-overs. 

• 1''-

Load on th~ Wall: . Fig .. -v::r.-l A • 

. w (from top slab) '. " 

;;; WIS+ 2w·2., .= 625 X 8 .~ 2('1'75). . =2020 1. bs/iin~1',t .. ··· 
-S- S . "':., w 

·w. on AD or BC = w(fromS i) + w(frqniSi) 

w = . WI S . (3 - m )+ 2w.z. 
·.-r2 .. , ': 

-625 (8) :(3 - 0.41) + 2 (175) = '2,s001'bsjlin.1\i. 
5 2 , : .. ~ ':. 

'. ; ,~' 

use w.:; 2500 Ibs/lin.rt •. at top level~ 
.' ~ . .,". \..... " 

.: .,' ~ .. ' )", 
,", 

", "." 

'-.".'" ;:-.-
.':" , -: ,- ,,-j 
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THESIS 
ROBERT COLLEGE GRADUATE SCHOOL, ,'PAGE 21 

BEBEK.ISTANBUL'-

Design of Sections: 

The following formula is going to be used in the design for fc. 

fc = 0.225 f' C [1 -~~t l · 
f' c = 2000 psi 

fc = 6'75 

Area of horizontal reinforcement shall be not less than 

0.()025 and that of the vertical reinforcelilEmtnot less than 0.0015 '. ,. 

tfmes the area of the reinforced se ction of' the Viall. 

For anchorage, 1 No.5 • 4 ft. 6,in. under each tread of' the 

stairs wiilbe extended to the Viall and bent up at 3 inches. 

i 

There shall be two No.5 bars around all window'and door 

openings. 'Such bars shall extend 24 in~hes beyond the' corney> 

of the ope nings. 

'," 

• t' 

'-', ' 

,,' ",-. 

,~. .", ", ,~ . 
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'THESIS 
. ROBERT COLLEGE GRADUATE SCHOOL, 

BEBEK ,ISTANBUL 

c 

12.'6" 

II 

s 

t S e.c.Ei 0.,. 
1'5' t: ::. {. " 

1·· s e. 'c.\:.\" 0 '" .. 

., 2.r;' 
t::: gIl, 

f 
Sc:.c..tjoV\ ' 

'1.9 t= '3" 

* 
" 

$c.c ... i:'on 

t.= 10" .. 

2.5' , 

X 
Sed;oYl 

t.=H" 
2..:.../ 

I 

Se<...\;;.' oVl 

t= (2" 

'30 I 

~ 
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THESIS .,:J 
',I 

" 

, ROBERT COLLEGE GRADUATE SCHOOL . ~ . "" ., 'PAGE~\1 
BEBEK • ISTANBUL 

.', . , ' 

Design of seeti~ 

t = 6 in. 

L = 15 ft. 

w = 2.5 +15 (0.15) (0.5) +0.40 '= 4.02 kip/lin .. ft. , ,-

fe = 675 r 1 -(15 X 12)1>1' = 392 psi 
L ' 40X 6 

: .' 

f' = 4020 = 56 psi L.392 psi O.K. 
6X12 

;, 
.' -:. , :,' 

As = 0.0025 X 12X 6 =0.18 sq.,ln/1in.ft. , " .. 
': .:". 

As No~,3 at· 6 ,in .. , 

Vel:"tiea1 reinforeemen t~: • 
." >,: "~' 

,~ . 
- ,.-' 

, ' 

As;::'O.0015 X.12X6 ';;'0.11sq.in/1in .. ft.', 

, As •••• ~.~ .Jr~.3. at 12, in.>' 

" 

, De signor Se etlon' B, Fig. -gr'-L.5" 

. ' , 

. -.":' , ,"", 

,t == 8 in. 

L = 25 ft. 

w = 4.02· + 25{O.15) X 8/12 +0.4 ,:=6.92·kip)11n~'ft." 
. ,.;. 

= 675 [ 1' -( 25 X '12)3], 
40 X'S 

". " 

fe ;::: 136 ,psi., 

.f 
, , 

;; 6920: ' := 72 psi L 136 p~i~ O.K., 
',8 X U! 

", Horizontal relnforcenant': 
, . 

, As = 0.0025 X 12 X 8' =' '0.24 sq. in/lin.rt. '.- ' . 
. ,:.:. - .,,' ' . 

. , 



. ;T~E;SIS . 
ROBERT COLLEGE ,GRADUATE SCHOOL 

, BEBEK ,ISTANBUL '.~ 

As' ••• · ••••• No.3 at4 in~ 

, Ve rtical re inforcement: 

•. As= 0.0015 X 12 X 8 = 0.15 sq.in/lin.ft. 

As •••••••• ~No.3 at 8 in. 

PAGE ~,e . 

Design\..of section C Fig. -m -J5. 

,,--_., 

'.', ,:' 

i 

I 
1 

t = 9 in. 

']1, = 25 ft. 

VI, 6!, 92 + 25 (0.'15) (9/12) + 0~4X 2 =:10.53 kips/lin. ft. 

", f,c = 675 T 1- (25 'X 12);] =' 285 psi 
. L . 40 ,X 9 . . 

. , r. ' =s&t'0530" =97 psi . .L285psi 
. 1~ X9, 

.. . 

,.' Horizontal' relnforeerrent: 

, O.K • 

As· = 0.0025 X 12 X 9= , 0.27 sq.in/linft .. 

As •••• ~ •• No~3·at 4 in. 

Verti.cal· reinforcement,: 

As = 0.0015X12 X 9' .. = 0.16 sq; in/lin. ft. 

LSi~ 
As : .. ' ..... . No'.3 at 8 ili. 

of Se ction ' ' D 

t 10'ih. 

l , 

L:= 25ft .. 

W:=-, 10~53 + 25 X O.l5X 10/12 + O.4X2 = 14.45 kips/lin.ft. 

l 
I 
I 
l 

I 



THESIS, 
ROBERT COLLEGE GRADUATE SCHOOL, 

: BEBEK ,ISTANBUL 

fa = 675 [1 -( 25 X 12f] = 392 
40 X 10 " 

psi 

f = 14450 = 121 psi 592 psi 
lOX 12 

O.K., . 

'Hopizontal relnforcerrent: 

As ::0.0025 X 12>X"io :: 0.50 sq.in/1in~ft. 

As No.5 at ~. in. 

J 

As == 0.0'015 X12 X10 .·=0~18. sq.in/lin.ft~ 

As ; •... , .. -... No.3 at 6 in. 

. Design of . Se ction E 

t =11 in. 

L 

w 

fc 

'f 

== 25:ft.· 

= 14.45 +25 X 0.15X-l1/12 +0.'4 

. fl -(25 X 12)il = 460 '~pSi~ 
L 40 X 11 J ..,. 

= 675 

:: 18300 
12Xll 

I 

= 151 psi 460 psi 

Horizontal reinforcement: 
" 

, ~., ':.-

As = 0.0015 X 12 X 11. =0.18 sq.ln/lin.ft. 

in two layers. 

, . . . 

!", . j , -

'- ~'. 

.' . 

'. ~. .... .' 

. - ,' . 
. ' 

.-5-

As '...... ... •• No.3 at 12in. each layer~ 

':-, 

:PAGEQ.10) 

",' 

, 
.',' j 

. , 
. . "~ 
. l 

" '. "j 

; 
, . J 

'> , 

, ',' 

\ \ " .. 

- , .. , - . 



Design of' Section F 

t = 12 in. 

L = 25 ft. 

THESIS 
ROBERT COLLEGE GRAOUATE SCHOOL PAGE 22. 

BEBEK • ISTANBUL· 

Fig.~ - 15 

w = 18.30 + 25 X 0.15 X 12/12 + 0~4 X 2 = 22.85 kips/1:tnft. 

:(~i~;~vct<?'= 675 [1 - (25 X 12fJ = 505psL 
. 40 X 2 ) 

J 

f = 22850 = 158 psi L 505 psi 
1~X12 

-O.K. 

Horizontal reinforcement: 

As = 0.0025 X12 X 12 = .0.36 sq.in/lin.ft. 

in two layers. 

As ••••.•• • No.3 at 6 in eachla-yer. 

Vertical reinforcement: 

As = O.QPZ:S X 12 . X 12 = 0.22 sq. in/lin.ft. 
-' . 
'~ iri two la'ye rs. 

As • • • •••• No.3 at 12 in. etich layer. 
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, 
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! 
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.] 
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THESIS· . ' ~.. 

ROBERT. COLLEGE GRADUATE SCHOOL 

• BEBEK • ISTANBUL 

The reinforced concrete .design of columns is going to 

consist of three different farms: 

l~ Columns C,-,>C 3 and Gt 
I 
~. C' "3 

2- Columns G.q __ C
1 and C~~ Gt 

7 

3- Columns C g~ C ID and c t 
g ~ CI

II 

In each of these designs, the maximum concentrated .load· and 

'the' maximum bend~ng nlomentsin the X and Y direotions 'are considered. 

This ',is done here to ,simplify the work on the si tuand reduoe 

the amount of labor. Anothe;'impor'tantthing here is that the 

quantity:of steel is not g~)ing to vary co~siderably if ten different 

de signs'"aremade for the ten' different columns'. 

~~lll ti vestiffness of ,coluIrimi K = I/L 

~', ., 

.~. : 

K >( short beam) .=' i (8)' 
·12 ·(16) 

'= 0 • .0415 

. K (col~) ',::: 1 ,(1) ,::: O~ 0056' 
nL(lS) 

== 56 .. ' =: 0.146 
'38I"'" 

.···325·. 

. 4)5 

56' , ' 



THESIS 
ROBERT COLLEGE" GRADUATE SCHOOL 

, SEBEK, ISTANBUL, ,_ 

" 

I ' r- ,fi 
4'.;.'-' ~*,*--t----:-'- 8' .;.....~----~ ~+.c~--

, 2.', ~ " 

/ 

I 

I '-

",: 

, , 

"j-

.. ,' 

;.,/ 

" ",' 

':, . 
,,' 

20'6 11, 

", " .. ; 

, " 

, 1 
J 

" } 

.. j 



Co1unm 

C 

~\."l~e( .' 

C 

C 

0 

,0 

d 

C 

C 

0 

* '. 

~c-

~ 

·.'THESIS.'. 
, . ROBER'T C~LLEGE" GRAOUATE; SCHOOL,' 

'. SEBEK,ISTANBUL 

I' ". 

Moments.'on ColU1'!lils 

. Yx" kx k· . . Y:. .kMx 

1.65 
", 

':44.2'. 24'.20.118'. 0.146 ~5.20 

L 

10 

15 

n 

It 

It 

11 

" 
11 

n 

·ft 

L 
h 
.t 

Tabie·-m"'-2, 

". . 

.. ' 'tbad's;',on ,Columns 
. "'A 

hIt 

8 

13 

n 

11 

n 

If 

" 
" 
" 
" 

P 
kips 

11.9 

11.9 

3.6.8 

61.8 

86.8 

.112 

137 

162,: 

187 

212 

: length' of Oolumn •. 

~p 

kips 

24.9 

25.0 

n 

" 
n 

" 
It 

" 
n 

2:P 
kips 

11.9 

36.8 

61.8 

86.8 

111.8 

137 

162 

187 

212 

237 

: un sup por.ted' length of ~olumn.· 
: min~' thickness of' column: 1 ft. 

PAGE ~24 



." THESIS 
...•. '.SEBEK ,ISTANBUL "j • 

. " Fig.~·_\~ ... a 
. . .-

'Mx - 5.20 kip-ft~ 

My = 3.53 kip~ft." ;T'. 

N = 86.8 kips".·. 
'. ..." ,', . 

. "(Bending "effect 1s sma1:l:/:'~li will be' accounted 'for~y' 

'. increasi~gpe"~Centage' 'or: steel). : 
. "', 

, 
N.-= P ( 1.S" - 0.()3. hIt),' 

( 
, ',> , 

) N - P 1.3 _. 0.03 X 13 
. . 

p = " 861'8 I ().91 = 95 kips;." 

steel: p =0 .18ftcAg~~, + fsAs .. 
. '. . 

95:= 0.18 (2)(144)'+20 As', 
.-":' ,-

As - 2.2sq~in~ 

As ~,,~. -..... -.'". ~':.-'., • • •• ·~.-·lr~.~ 9· ... -' 
", 

Tle,C bars ;, 1 X 48 
'4 

= 12 ,'iIi. 
., ", 

",As . ....... ~ .: •••• ;. ••• "No.2a~12in • 

. --.;,. 

,Des!8nof Columns C$ .;....,.. C 8 &C,~~:'ct~, -' ;Fig.-m: ~ 19~~ 
j,'c .• ; _ 

-; r' 

...... 

• ••• -< 

: .~ 

- .. 187 kips~· .. ,-; .. ' .. ,' ". 1 ' 

~ ,.', " '."' . " j , _. ~ •. ~. I· • ~ • ;., 

N. 

. " (Be~ding.'~ffect is neglected~ 'tt"w11i. be::"acc"ounted. for, 
1 :::', • .>' ,. • •• ' ~ , \-. - I 

.· .. ·.;"iri:"';Sira p~rr-:;:;~~fs,~;i.l;L; ""..' .. '. . ..... '. 
'"'N ' .;. (:1~3~"L>~,)~o$:x,;/~3"'.r" 
", ... ~::"..c: ~.~ 

-.r .. :\. '.r 

.,' .. 



steel: 

':': :THESIS 
ROBERT.. COLLEGE GRADUATE SCHOOL 

BEBEK • ISTANBUL 

P. =. 18'1 I 0.91 . =205 kips .. 

205 = 0.18 (2) (144) +20 As 

As = '1'.2 sq.;in •. 

As:. ! •••••••••..• ' SNo. 9 

,Tie bars: l' X 4S= 12 in. 
"4 

,,: . 

,As ...... ~'., ••••. N 0.2 'at12' in. 

0 ' ' H· 

AtC,i,lix , .• = 5.2 kip-ft~ 

My ==" 3.53ldp~ft •. 

N == ' ~37,kips .. 

, , (Bending effe'ct' is' neglected) • 
. .' ,.,' . 

.==P'( .1.3 -,O~03 ·'h/t)"', 
'. :,' ,. 

= P ( ·1.3,'. 0.03X,13) 
..... '" 

= 23'1' 10.91 
.' . " 

:;:270 kips. 

steel: p, , =O~lSft c .Ag +fsAs 

270= 0.18 (2) (144) ,. ,~,20As 
t' 

~'. . 

As. = 10. 9 sq. in. 
As •••••••••. ~ .• 12 No'. 9 

Tie bars~ 

PAGE 2210. 
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1ft .. 
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,;" Fi~~~18 5tCliv-WDlj 

THESIS 
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i 
12" 

A 

""" 
L_ 

,-y 

i 
I' 

1 
I 

BEBEK. ISTANBUL ' 

- - - -

CS~ Cs 

a.C's ~ C's 

~ 

A. 
~ 
I 

--1 

~2." 

~ 

.1< I/~ 
Sed \0\,,\ R-A. 

h. 

A 

t 
l..:.. 

T 
I' 

J_ 

I: 

1-- - i--f-

c~ ---+- C\O 

c'~ ~C'\\ 

~ ~ ... Il.:; " 

., • 
~ • 
.If.,2. 

Ie J '. 

~ 
t 

_..J 

~I'~ 
S ec.tio V\ J.l..-A. 

c· 
C.o\\J.W\t\s _ Sted 'R~it\~"f'C.~~~lI\t.(Sc..O\\e. l"=5c:.M..) 

t"< • 



THESIS 
ROBERT' COLLEGE GRADUATE. SCHOOL 

BEBEK • ISTANBUL ' 
.. , " 

. Design of Footings 

There \vill be one square footing tmder each column .. 

3 ft X 3 ft . and 2 ft. deep. Form No.9 dowels each 

4 ft. long will be used betWeen each colunm a.nd the supporting·· 

J."ooting. 

PAGElJ.'2e> 

I 

•. I 
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THESIS .' 
ROBERT COLLEGE GRADUATE SCHOO'L 

SEBEK. ISTANBUL 
e-.' 

~ ~~-------------- 3'--____ _ 
L-_._. _ " _ •. ' , 
r'.' ,>= 

4#13 
dowds 
,\-=4': 

Se.c..t,or'\ . A.-A. . 

: i::- \ g .-:vI-11) 5 t ~'r-:w 0.'1 '. Foo \: \Y\ gS.,.'" 



THESIS,' i 
;, 

ROBERT . COLLEGE GRlIOUATE ,SCHOOL ',' 
, 'BEBEK ,ISTANBUL 

Bill· of" Materials, of the s~ta1rWay 
! 

,:,( 

\ 

steel and Concrete 

,Member No. of Bars Shape 
Parts 

Length 'Vltjft., ,'Vf~.", 
, rt Ibs.:'J.~lbs, .. , 

Top 
Slab 

" 
n 

n 

n 

It 

If 

Support

ingbea.ms 

It 

n 

1I 

Beams 
B &: B" 

1 8 # 3 straight' 16 , 0.376 48.4 

1 4 =If 3 " 9 0.3'76 13.6 

1 12 #: 3' Bent 10 0.376 45.2 
.~i,.-' 

't~. 8:f1= 3 Straight 2 X 7 0.376 84.0 
-, 

2 16 =If 3 

2 3 :fJi. 3 

2 3 =If 3 

114. 

11 

It 

2 I 4 Bent 

2 X 4 0~376 97.0 

16 0.376 ,36.0 

16 0.376 36.0 

21 

,24 

0.668 29.8 

0 .. 668' 66.0 

2 

2 

'2 2 # 4 Straight ',' 6 0.668 16.5 

0.668 23.,4 

2 

2 

18 

18 

18 

18 

18 

18 

1 :ffo 4 It 

2 # 4 Bent 

1 :/f 4 Straight 

3 # 7 Bent 

3 #= '7 It 

4 1ft '7 If 

4 # '7 n 

5 1# 5 Straight 

2 1ft 5 n 

17 

19 

5 

24 

24 

10 

10 

17-

0 .. 668 52.1 

0.668 6.7 

2.044' 2650.0 

2.044 2650.0 

2.044 '1460~O 

2.044 1460~0 

1~043 1279.0 

1.0-43 640.0 

Concrete 
-:ft 3 

164 

82 

, ' 

64 

1280 

586 

I 



, THESIS' 
" ",- -, ',"" 

ROBERT COLLEGE GRADUATE ~cHo6i. 
BEBEK • ISTANBUL ',-

Bill of Ma te:rials of the Stairway (con t t) 

,Member 

Slab, S ' 

Beams 
Btl 

fl 

COlumrlS 

Footings 

center 
W'a11 

No. of 

P,arts 

18 

18 

18 

18 

).8 -

18 

18 

16 

16 

16 

16 ' 

16 

8 

8 

8 

4 

2 

2 

1 

1 

1 

Ba:rs Shape Length Wt/rt.' W-t.. " co~~te 
Ibs. , 11b.5. ' ' ,ft"3' 

2:/1: 5 Bent 20 

3 1/:5 St:raight 2 X 51~ 043 562.0' , .' 

1622.0 . 

340'.() 

2 1/:3 

10 #3, 

6 1/:3 

2./5 

:3 #5 

4 :/f9 

12./2 

8#9 

'12 #2 

12·/2 

12 #9 

·12 #2 

12 12 

4 

4301/:3 

430#3 

,74 #3 

111#3 

Bent', 2 X'6 0.376 

st:raight '5 0.376.,' 
". 

288 .. 
n ;10 0.376 . , , ;408.0> 

,- , .' 

21 
, . 

n 2 X 6.1~043680~0 ... .. ' 

, Ties 

.17 

,4 

, Straight 17 

Ties 4 

Straight 17 

Ties '4 

3.400.. 37o'O~9.·:<. 520 

0~167. 128.0." :,~ ,.' 

0.167 128'.0," 

. '~. , 

, 3.400 64"O;~:-
po" • 

0.167 ' 6~t~O' 
. ";.' 

" 2 X 3' O~~~7' 128.0" 

Dowels 4 

Straight' 16 

n 

11 

" 

21 

16 

27 

- '. . 

,3.400 '218~0 

. . . . 

'0" 3 76: '\ "~'6~9.d .. "0 
.-,f~~:"~ s -, '. 

.~~.·W76 ",~6.aOe',f'O 
. , ... ,::::\: ~,,~"j; ... 'j,~ . . :~ 

0.376 . 446.0 
, 

0.3761130,,0 

.. 

; , 

. : 
. i 

. /", " .. ,-. " ~ 

", !-' 

. ~ .,'."' . . 
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'THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK. ISTANBUL', 

Bill of Materials of. the Stairway.· (con t t.) -

Member 110. of Bars Shape" Length V1t/rt. Wt. Concrete 
Parts 1bs (,:1 bs:, ft 3 

'.:"1; . ilCU.tl;";' . , "'. ,. ~tf:tJ 
.,:?;..... II 

,~1~11f3 Straight 27' 0.3'76 1130.0, 

1 148#3 ff 27 0.376 1500.0 

1, 14813 II 27 0.376 1500.0, . 

1 14~ tI ,27 0.376 1500.0 

1· 16 #5 It 2 1.043 33.4 

Total: 51,071 8349 

.~":- ~: ;.: 

, "'r 1 .f.~ , } 
. ..' ; i' ~ ; 

Estimated- volume of Blasted'Rock 

... '.-: .' 

V:Qi= Volume' of stairway structure 
4 

' .. '. 

= 20 X 1'6. X 145 
4 

PAGE 2~t2 



THESIS 
ROBERT COklEGE GRADUATE. SCHOOL ; ," ~: -, > ' • 

. BEBEK • ISTANBUL " .. 

Chapter VII 

DESIGN OF THE BRIDGE 

General Illustrations 

The design of the.~JrtUdge is· of minor architectural and struc

tural importance compared to that of the casino. There are no . 

restrictions with regard to length of spans, number of piles, or 

elevation above water level. 

no ships or big boats are go~ng to pass under the.bri,dge • 
• . ,I,J 

The wa te r is compara ti va 1 yEihallow • The de sign of a number of 

piles does not consti tute an economic or a structural problem •. 

Furthermore the sea bed, most probably, consists of soM rock 

similar to the surrounding. , 

The bridge will be designed of five parts of equal .dinensions 

as shovm in the plan Fig.-W_ I. Each of these parts wlll cons-1sFt 

of .f:a:dh·pile s covered vii th a slab re sting on two beams. 

One reason for this design is that in case of settlement or . 

. 1 failure of one of the five parltsn:tbe other four will not be affected_,; 

Another reason is'for temperature effects. The bridge as a Whole , 
1 

beinr, about 380 feet long is weak in resisting stresses due to ·1 

temperature changes if it vlere made 'of one piece. 

Every section will be an inch or so apart from. the adjacent' .. 

section from each side so as to allow expans:i.ons in hot v;eather. 



~"~:Lf' ,~'·.r<,,:·: ... ;~.'· ,./ 
;~'t'''':~:~~':''':;~~ " 
;:-?, ~, •• ';:; .. :: 

0. ,,_.," 

,In, oa s(;)tha '.floor:,~i\th~,?i~6re, ,: Bui Idi~~ ,~l~::a.'S ,'~~t . to ,M ,r~y(' 
> .• f~"~~iglla;t)rii!>th;i~aff~~·tfuhi-~~er~~'·S~P~'!iJ.l·;"; . ..... .' .. ' 

oonstructed "at, th~ 'entrance'."of· the; bridge~ ;""," 
."- '- ' \ . ~ .:, . ~ ,;. -

," .. " ."," 

;-.-. 

;Th~, 'br~dge' tsgoing: :tt),~~·~~~~a\~~·as. to resist loads 

'd~~ .... totransporta tlon ot~~·t,e~ia:t. s :.arta'ie;qui£l1)9nt:'auririg' ,the 

'~on~t~c~ion;t.the:"cas~o::and,ritairway ,and 'tc)ra'slsti()ads, 

,due to pe'degtria~ at:ter th~,:const~uctiori. ,',; ~ 
~ - . - -. ' " .. ," ..." ' " 

.... 

the exposed area 'of apile'is smatl~othattqe ~et wave effect 
"'. 

on' the, bridge ,is not pr' <considerable ilnportance. 

The' bridge may:beco~red if des1.redwlth steelframas and 

'glass,or by' ariy ~ther' mater'iaithat is,'fOlmd;to" be suitable, , 
.. ' 

",and thi~ 'additional' load .'-\Till be a~c'ountedfor in thestructura. 

design. 

,. 
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.. " 'THESIS~ 
"ROB,ERt.COLLEGEJ GRADUATE- SCHOOL: 

, , , SEBEK. iSTANBuL, " .. , 
" . ,"~ 

',' 

:1'8= 20.000,ps1. (.deformad·bar~,). 

,L.L. = )..00 "lbS/S<hft. 

Fig. ,., 

'<;:: .. :', 

'PAGE tl-::,a:, 

The beanni1:f~¥~' proportioned in sUch a way so as to haw the 

,',pi1.e,s. ,un:de rpurecompre s s io~ • 

•. 'J"" 

2 
wl:z.. 
~ 

: i 

, "l%. :: 

12 = 

2 

1 , , = 

-

, 2,; 
=wL·, .-m 

1-/ rs 
(76 It)' /2 

1, = '1, , 
16""". . 

42 ft. 

1? ft. 

'-';:!' 

;': 

, .. ,~ 

.. ~. , 

,. 
r".' • 

~ ,. ~ ,"', ,:,j, 

.j" 

" ~ , .; 

, ' 
'''; :'';'. 
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r-~------.--~----------~--________________ ~ ______ ~ __ -,-__ ~, 

I f 1 -. l,:--~t_' . '----:-- {, ~~~\~ {,--
~~-----------------76'--~-------------

Spo.V\s 

I I . 

I I 
.--I~~~r '~ ____ 7:~'========-=:>:r:, .~-- 17' 

.:< 

I '. 
j 

2' 

----- j .. 
l/.~ i'~)I"-o!<~'-' '--- b.'··--"-~---'-"""'-·-::;>Iooi·:I~<I/-4 I~ <:-' •. 

" .. 

'-'=-----.::..........:..--.,...--........ - I 0.' .:,.. .. -.......;.--...:......:.......--.....:-----..:::~ ... "" 

',' ':, ' 



"r" 

''. .... : : ~ 

;i}";~;,;~i~:~,s~ 

I" •• c'.-::;-..... ,: 

Flg:.~ ~~:~',.~ L 
... . .. ~ 

'=' 1.00 l~s/sq.f~~~;:, 

, -=='4'X1~ 02~.J.5'=:kq;;'~~B;I~ci:d;, 
. T": . ,'", " ~,: 

',', , 

,.', 

tie sign of ,'one ' foot-striP:' F,ig •. 

'" : 

",' 

(+)M. 

(-)As 

2-==wl, 
",'rn";, 

'. ?. 
- w1 

''Dr 

, .;' ; " ' ," '2-

==()~"(7) , 
,32" 

,=' 0~2(7)2 
16 

'9. 82 'ki p-~t. 

==0.82:>'X'12 
7/8 X 12 x 30 

== 0;,047 sq.1ri./ft ... strip 

== 0~61'i"12 . 
' .... 71..,.6·, ;";X'-'-=-1""2"';X~2""'0--' 

::().035 . sq.in./ft~ st:rip 

. ' ............. No .. 2 at 12 in. 

(+) As, .' ••••• ; ••••• No.2 at 12 in. 

" '.torigi~udil1alJt6mperatu:re) reinforcement: 

No .. 2 at 6:ill. ' 

, " 

',,'" 

,.:' 

"," ,~, 

t.,; 

'.: .,-' 

~ '. 
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. ".:"~ >tHESlS.: ..", 
"R~BERT COLLEGk,GRADUATE.SCHOOL 

'.,.' 

.;, 'Design 01.\ supportlng'BeEuns 

= ': o~2 J( 5, -.~ . 

=2·X,1·X 0.15·· .. ;:: O;S". kip/ft • 
, 

. w (D~L.) 

Total w = '1.3 :kip/ft. 

~ ' .. , 
.,', '< 

= 

(-)As: = 
~ ... 

. 2.' . 

wl;z..··· 
'2'. 

-'til 
.. :T<l'r 

;:: 188 klp-r~. . . . 

. ;:: S:45 sq. in. ;:: 188 X 12 
'.778 X 20 X 20 ... 

: .' 

-'(~) As ••••••••••• ' 4' No.9 •••• ·lL .;: 18':ft~ 
" 

.. e,e 

. ' .... : 

'" " ~.: ' 

····.Shear:. Vi' ;:: 
: .. -:. 

wl'::.;::1.3~Xl.2=: 15~ 6: '.kips. 
',. 

; :; 

"',-- . 

.. ,' -'.: ' v .. ·; .. '··V'.:, 

,:bJd 

·····Desif?Il·. of"Be:amL{~;'F~g~W~::5j~"::_ . " . 
~: ... \ '. -' '. ~ 

.,: ..~~~: i.5(!i2{ '" 192I<1p-i't: ... ·i. 
,:-':. .<" ': ' .' - '. ,1J~ , ,,'.' "'':-'' ", .. 

.(+)M 

',' , 

,,~,'. \'1f."::.~. i.3{~2)~. :;':',,144'~i.pjft' • 
1,6 .... i2 ',.; . >; . ':\ ". ,., .. '. ,: 

';,' 

. ,' 

<.-.\ '., 

- - <; ~ '" 

.,:(~)ASi' ;:: 
'. ' , ,.' . 

'8.' sq.: i;n~,: : (~rom-
. ".- desigri 

",-. : 
. \ . 

J+}As -..... -.... 2,No.9 str.- bott~ 
-. '~. or'1:' 

. ,',( 

'.:;' 

.:;-



. ·'··THESIS 
.', ,: ROBERT COlLEGEGR'ADUATE SCHOOL 

," . " BEBEK ,ISTANBUL ,-,' . . 
, .>1·'~ 

, , , ~ , 

""i 

•••••.••• 2No~9.>.berit~ 

" e: No. 9 str.top~,' 

, '. ~.f" '. "., 
Spacing and bont~'bh~ ck 0 ~K. 

,','; 

v ::: Vl1 
-:r:- ' -1.3( 42} ';:: 27.,4 'kips. 

, ~'. , 

v ::: 27.4,' , ::: .10S'psi '>,60 psi 
,'lY X 718x;,~4 

j ". 
" ... ' ..... _. 

'x -' 48X -21 :::9~3' ft.' 
loS' ' 

. '/" 

. : , .. '..~ , 

stirrup 'Ro.3;,.bars, 

'8 - A"r" 
Vi1)'" 

.:", 

" ' 

'use, .;. .......... ~, •• "10 at '7 in.':", 
,z·~ '. ~' 

." ~ '", .- 5 < at 10 -:in.·· 

" 

,~, , ' , 

, .. 

.-., : ... 
'. ' 

", " 
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THESIS, 
, ROB~RT COLlEGCGRADu;ATES,CHOOl 

... BEBEK . ISTt\NSUl 

I . 
t--o!i'---..,..--"---..;..17/--'-----:-.~,.,.,·-4t 

., ... , 
._. --12 -'_. ""---,,,;,,;,.-=:>~'~I' 

. ,,, ~'. : 

.... . 

,Fi~t~5 13.~O:~'.,· L"i;';,'Ste,e\. 
.1,::-, 

. ~- :-

R~~~ f6~C ~ W\eY\t~ 
• ~ > • ~ •• ~ • ~ , 

<-.: <" '-,' '{ , 

- ': -. .' . ..,., 

-", , 
I 

. PAGE 2.:.j 

• •••• 

fill #9 

", ..,-: ' 

.' 
< " 1 

.<;, ,~ 

,; 

; .. ' 
. J.' 

. ":'-;''',' ""'<:"~ --.; .. '~ 
j'·':1i21':.~Sj, 

1.::::::==:;.1 C, ,i:~2[j 
H-1'~{',:i:J 

.' .:; • f 

.; " ." 
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.',' ". ~:;.:.,·;'TH~SIS.·',,',.:,, :,':." " 
'ROBERT, COLLEGE· GRADUATE.SCHOOL ... ,' . 

: •. :·~i':~EE3~:~:.\~TAN8~L\··~ ,'.,. 

, ,!~ 

t,' , ' 

. ,",' ,.',. ",,-

," , 
.'/ " " 

" .. ' '>'.;-

Since the, depth :or the. \7a ter.at··~itferent "points, is ~~o\Vn~ 
,.thedeslgrtot, piles will ,be lef,ttill,a hy~raulic su:r~y, i~ :ma.de 

and the dlfrerent dep~h~,under.thebridge 'are' mea.sure·d~:',. 

"All plies ha.ve aconcen tra ted load' of 'the sane value' 

" \ \-:'. 
p;::: .15.6" + 27.4 :~,~: '.' kips. 

. ' .. " 

~ :' " .: ~ -~ i . 
-,' ;';-" 

,The 'pile is, de.sigtled~.J2~~tt-Y;'like:;~a·'·Eipirally,'reinf'9rced: ;. 
"., ." ;';',_.'". 

" '.-' 

concrete column wdera: con:,ceh.tI'at~d·load~' .' . . ' ':". ," 

...... The wayofcon~tructioll is ,asf'ol19wS: L' 
"'1-' 

. ',' 

.>' ···A'12, in' pipe .with sh~i-pene'~e'tigeisdri~ntil1' i:t,·Fea6hes.'~ '" 
t~ebed~ r~ck. ,:'Vlater,i~ ';p~edout and the "steel' ',' ", 

,,' .l~~ide·the, p~pe'and/th~n~c~ncrete :1~, poured· a~d ·;.V1b;~ted;; .... 
. ': . "'. ,,-.., ~ .: -', " . ' '," ." . . - -.,' '. ' . . . . .' " ' 

';1:;h~" 'conc~e1:;ed';ies :thestee'lp1pe '1s driven' out~ 
., . -"-'" ~ ," . ,. " . 

"'. ::' 
~ .", 

", .' . .' ~" 

:,I tIs· :'des fred'to uS~" if 0; >the;pile'~"concra' te :'zriad~ 
,;".,m'ri t. '. orhit>hr~~~r~acti"';~~~~~lJ~miCalf.,sis~.ili*9t.,;. · '. 

. ,".' ';" ,'. : .: "-~'~,:, ( .. ' 

AluInin~ 'cemant', maybe:'used •. ·· ,: :;": 

" .. , 

'. Ther ,beams will be' POllred .. lnonoilt~i,ticailY\Vith,:the'tl6or.s ;b~t'~ 
;'notwiththe piles. The 'lO~glt'~~a~'relritorce~'~f?;ot"the Pile~ . 

, ~ '"," 
·.will extend two, feet for enlb~dmelnt 'intbe beams •. 

", " 
\. -;. 

:', 

. " "~ 

" , i _. 



TH~SIS, . \'. ", ::: ' ...... " ., -... ". ;,. 

ROBERTCOLLEGEGRAOUATE'SCHOOL';' 

." " ,.:' , ;., 

:,.;~aD1ple"Design.9f· a"Pile: ,'. 

" D = 12, In'(standard.'for"all pila's} 
. . '. . -. . .~ " , 

.'~' 

',L = 20 ft .(a~sumed'~1'or,one,.plle).·' 
, " J- '. ~". '_"_~.\ '. "";' ' • .:.,.~ •• , '._ •• ;:~ •• " ",'>' ~ ,_' 

. = :~~~f=' 20~i6 •• i.'i.~.":~~giC(,iu~;';','· 
'~,L .1.:;' 

',.< • 

- ',:' , . 

. P' (allowable) = .. 'p, [:l.~ ~'.~~~~O)J::~::";~~';~~Yrp 
" 

P::' " -:-; ,43/ O~ 7=1, 62 ~iJXir..tt 
. '~<'-'-:::'"~'-'\'.'!" -'."-:' 

" , .~, -: ',. 

':. Long! tudinal:"S~el:., 

},,~o. 2ki; f'6i~Ait;";+,f~' 
. -':1: 

'62';:;"0'~225 (2): 11.3' +.20 As. 
"'-

',As =o;!' 5Ssq~~in. .. 

: '.'~'; P;~'O,.·55/11.3~i':pe;cEmt .... ··.~ ....... '.;·use i?; stS~l.·; ., 

:,:~AS = 1.13scf~ in:" 

Use 6 No.4 bars 

,.:,·sp iral' Re~ inf orcemari t: 
" \,." ,.' 

. , . 
, ' "2-

~,·1~;~A~ti;:.';·~ = , 2-
1Td 
T 

== (12 .:.. 3)1T 
4 

= '63.5 sq. in •. 

pt '= O~4·5:;#~r--·t) ff,'C ' 
, '.,. \ Ac " ,', f""s 

- 0.45: ( !§:5 ~ 1) fur, 
. i 

0.035 

Volume of spiral· in I-ft., length of, pile. 

;v== l~,AcP' :;: 12 (63.5)0.035 

S}lacing: 
. ." . 

d 
6 

== 9 1 .. 5 
6' 

. 3 = 26.6 in. 

3 in. 

in:.. g()verrts. 

"', ' 
" . 

. :: -. 

X 12 = 22.0 in. per foot. ' 
1.5 .. :. .... 

,. ;.'",. '~, .. ~ ... .-~ .. ,-~~>!,~:: ' -I 

"'. ,:'d\.':;~'~~<~;~~{3~,~' 
: '",:': :-:.' ~.:. ,." :~': .' ~~: " 

'. '., 

-.".-.'" 

: \ . 

.~ , . 
, . '~ 
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.... ;-

I. 

.... 

. I', 

" . 
C J 

,', 
, . 

'.-' 

. " 

~,-:-;-, " 
~S" 

I 

" ,I,~S~ 

, ' 

R~~~~oV" <e~~~\:. 

'. 
, ' , 
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'Cross-sa etian = 

THESIS 
" ROSERT COLLEGE GRADUATE, SCHOOL 

, SEBEK,ISTANBUL'-

= 366.ft~ 

26.6 = 0.12' sq. in., 
mr-' 

Use No.3 bars. 

, ' 
, " 

, ~. " 

,.- , 

':-1' 

- " 

'~. :. 

. i, 

',-, .. <; 

..';. 

,'- . 

':, 



Membe.r . No. of 
Parts 

slab. 

BeairiL 

Beam L" '2 

"2 

2 

2 

4 

; 4'· 

Total 

"Tota1 

,,:~ THESIS· .. ' 
R6BERTCOllE~E ~RAOUATE SCHOOL 

.SEBEK .ISTANBUL : " 

Bill· of"' Ma terial's .of. the" 'B!a'idge . 
" ." 

. Steel & • Concrete ••... ' ' .. 

~. J>erpartoffiwparts.- .... 
. ~. . : - . 

Bars· Shape·.·· Length Wt./r.t •... Total 'wt. :. Total 'Con 
". ; f"t. ·'lbs:-. ·lbs.· crete '. :rt~l 

76 No'.2stra,ight· 
, . 

76 No.2 ..... 

. .'n:' . 
.,,: ., 

n':', .' 
. -;" . ':~~-':'-~~ .. , <: .; 

11· 

11. 

76 .:. 

18 

'", . 

0.16'1 140' . 
. . 

0.167 260 .. > 

3.40 900" 
. -.. -'." ~,,' ,.," 

20 Jli{.2 .' 

:.4No.9/ 

. 4'No.,~. , ft: '; ... \ 10 ; .• ·.·3.40 

6 No.9. .R 
-."- , 

'2:M',{$iF 'Bent 

2 No.9, straight., 

46," 

:46 

5.40' . '625> 

'625: 
. '- ,," 

15 110.3' .Stirrup': 2 ,X'6 <.0.376" 136 
'---;"., ' . 

'. ' .. 

'. 6 No.4 Straight ·22: . 0.668 -352:,: 

1 No.4 Spiral, 
, ',. ,-

.' 0.668", '980", 366 

""': .. 

'<. -

-254 
" 

1;36 '. 

• .. ' ,j 

"- ., 

. '.:t~~:~:e,,'· 
" 

63 ,: ' 

. ':;.;. 

, " 

'621, 

Steel ;::" 5 X'5'163 = 28,815,lbs. :28.82 kips. 

concrete -, 5 X 621 "- ·3105 
''3,'' 

ft .. 
\ . 

'. :.>-." 

'-. ,"F.) 



.. -' 

<, " I.Mt:.~I:> ,. "" 
': ': ROBERT COL~EGE GRAIJUATESCHOOl •... 

. SEBEK .ISTM~Bjjl ..•.. , " 

. Cha.pter VIII 
,';;' 

.•.. -, 

'~~:.';~'13riioF "MA~RIALS ~ .. . -~-

,.", ,-,"" . 

,( . ':.~ 

. -
",.; '. - , .. 

" 7 , . . : ," . ,... .~; 

-This is 'the'p~~~~tth~':prOja:ct' t~t"eanribt be, evan' 
'~~r' .." ',' " .'., ' .. ' 

estinia.tedl\th~.timebeing,;_:'·. -,. 
. ~ - ~. - . . . <-, .". , ',- ."', .', 

. .: . ,The "amountsi,fst6e l~ ce~rit~agg~~~~j'; -:arid"~Qtnerbrii~dlri.g,:, 
.;~a~tSriais:~an'becalCllla ted:ari~tir.ata1:Y~":':" ':, : ".",;' ,0' '\"F_':~--":' ' 

.. ·t: •.. ~:;:::i::~h:;\:n:::::·:i:!;~~:~~te~rl~t~;~e·:·· ..... 
~;', , .,', .~,: . ',',,';'\~;: ~.:':\.'<'>;'-- '~'" ~ 

.. 
",- . ,\ . ;-j, >: 

"!- . 

Orie'of the:' reasons ls'1ih!i't . .1n; Lebano~'a'~ ~~li<,~s'~:iI1"~j:otp~~,~~';, '.,. "._ ." -', ~:. :,_ ' .,.>.~ ",; '.', :., .. " ','" '., "', "I,.,.:_r' ~:' .~'.::., ',', . _, ,,'~'~;,(: . .,...: 

, ' countries prices ',are always fiuc~-at'ing., Arioth~;,:'vei'Y -impozota.rit, '"',,''' 

'~~~as6n.i~'thep~Culiazoity"of:ih~': ~od~~ion6f the-'~·~t~~t~~~ .. ·~- ' , " 
':,.~: ': c", '..... ' .• '. . . ':_, ,:,J:~ "< .~., " .. \; \: .>,c y .: ,,:;>:,., ,.' ..: 

:- . Transportai;i?n of .building'J;IJa,te~ia1~ightbe .qu1:te.cogtlY./Tl:l~~,,<-·., 
r ,,~ , ' ~ ..... ".' •• '0 "'",.... ""~'" "'.~',,~ '":", 

"axtension ,or' the pulley' ~i~~~~'f~'om;'the'~lia~ :t9 ,'the" 7~O~#-.~ht ,<;>,: '" 
, add· con s1darablyto thetra~~portationexpenBe.s.' ,,' " '::1 

- ~ 
The.~ost of~ the ,land 'on ,'iihe sh6~: inciudingtil8 p~rking pla..c~': -;~;,: 

can on:ty roughly ,be astimated- especiallytbeprice~orland in~,tba:t' '1 
,,," .' 

,'. " 

are'a of 'the.citya,re rising at's :f~st·I"ate.' 
" .,.: " . 

The'goverrtment might B:sk fora :big amount ofmone-y-bef~re_ .. 

.. --, l ., 

giV1ng~rmisaion for the .'Proje~t bobe worked out OIl, .the:,rdck .. , '. 

,Arough~:stimat1on of overall :eosts is av6idedhe're::~caus~,":'-;j 
. it might.be very' ·farfro!Il reality. , 

; .", 

::, The.onl y thing~ that can, peestiIria ted:hereara the 
.. ' • ~.' " ',.1"' .;.". 

, of bu11d,:tngmater1111s:',or, steel' and:conc~~ .. · ,The:':'~,~Unto:r"rocJi;,:,:::': 
r _" •• ~, ", 



.. <,' • , THESIS . ,,:.; '" 
, .. 

, ',' ... -

, : ":" ROBE~,T ; COllEGE ,'GRADUATE SCHOOL 
" • " , BE8EK':ISTANBUL ,,' , 

• :: '.~ • 'J' 

. .. i :- ," ' ... 

blasting 'is e stima ted too. 

Just to give an idea ofthe:cos t so:r>the'materla+s"requlreci 

the price s in Turkey are amplo.yed for the",,~p1hrpoSe. The JlI'Oject " 
': ,,'. '-' , " . 

Itsei:e might cost sevel's.l times the'cos't of the structural 

materials that ,al'e needed. 

l, 

B a 1'8, 

,fa =20" kai 

-•• '-~ - <.--

,;', ' 

\'1elght 
lbs~ , 

Cost 'par' lbs. , ' ~ TotalCQ, 'st ",'" 
, ,Turkey T.L." :Lebanon,L'..L., TurkeY'Te'L. 'LEJ)l'1$13Dn L'~L 

.. 

,Noo;2,', 

No • .'3, 

No.4 " 

1244 

25897 

1332 

5759 

887 

",8220 ' 

24273 

,To,tal ' " 67612 

,',-: -

',. ~ .. 

:'NQ.2 

~No'~3 ' 

~ -. ~8966," ,/ 
" , 

5720:' , 
" • '. >. -:,., •• 

. 3278.0. 

, ':33152. 

"'. :: . 

".-', 

'-. '. 

.'~ ': ; 

61,000. " , 

.',;. 

,fa' :::::; 30'· ks! 

~ "', 
,".- '" 

",,1 



, . THESIS 
ROBERT, COLLEGE GRADUATE SCHOOL 

",:;BEBEK':'ISTANBUL' ':. 

steal Bars t Con' t. 

--'j' 

;':Weight 
lbs. 

. ,Cost 'Per lb. . . . Total .C6s; 
, TurkeY,T.L.· ,LebanonL.L. . TUrke,y,T .. L. ·Leb~nimL.j). 

':N~~~~{:::' 
,'No.IO 

.. Total 

" 

',' , , 

-', ':'.' 

'; 

.,' . 

7220 

'173~392 

~62~884 " 0.9, . 
, '. 

_., ,c'-

. 237 000 
. '. ' 

"\/- . 

,- .-

:.,,';T~ 
',--' :,: .,.;,.'. : 

, W t, ~ , ,,:~::::" ~ ~:',~'ribS t"per '.,lbfJ -··· 
", ',-lbs,:Turke'y T~L~>'Leban:oriL.L. 

,. ,- :.' ~.': ,.'- '.: 

":·:~~~o3/4n, p,lates'33000',' '",', 

"14,'~~' 28'7 " J.2400eV 
-.I.. < .' 

.Tota). 

ftc', 
psi 

,2000 

3000 

Total 

::~ :'''' " . 
• <, "J ,.: -,. 

,.4 

, t 
.21504 

, ' 

157000' , 0 ... 9 

,302' 

.590' 

a9? 
). 

./ 

Concrete .. 

····75· 
•••••••• #<.". 

:75 

;·75, 

.~ '. " .. 

," ','" 

22,,6 00 

44500 

71100 

. '."" 

"'r -:' . , 
'. i' 

.' ,. 

': ." .". 

~ -,., " 

", ; 
1 '_.; 

" .. ., 

i. '<I' "':':'., ;.,' .... . c' 
" ~ __ ~-..:._. 2-_' _' .~..:.~.~" .:......,;,.-..;.;...;...~......;;..,;.... ___ o.;.......;,;.,.,.;,..,;,.;...;.._...;......;..-..;.;..;......;.;.;.~~_~ __ -.;....,;.;. ___ ~ 
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'.':." THESIS 
ROBERT, fOllEGEGRADUATE SCHOOL 
, , BEBEK ,ISTANBUL 

"<" 

Rock Exca.vation 

.:" 

" ,"'," Cost per, m'Total Cost, " 
' ~k&Y'T.L.r.abanon L.L.,:',<TUrkey ,T.L.; 

\ . 

95. 
, " ," " .. ", 

'.'.' 

.,', 

,Totai,(}QS t,of' Concra.'!ie:~ ':a~el ~ 
:'-. 

.... ' 

" '" 

, +-,.:14~.OOO 
'; . ,~" .-:;~·i~~-;~':·- -'-i,- .... :,.:- '~""_:'-': \t\f:·,::·.-:,;.~ .. ;:-'(', .. ", 

':,+'~. 'l$'~:,~, 269~OOP( ,,'= " . '. ',. -, . .' .... ".. .,' "'. f:t . :'.\ 

, " 

~ .. ". 

":.' 

--..!..-- -'-----'------------~ _.-
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'THESIS' 
'ROBERT COLLEGE GRADUATESCH06i.;<, 

"SEBEK,ISTANBUL' " 
. .~... ~ . 

Chapta r ,IX,' 

V." ",'--~', 

- :: '; 

":'.'.: 

;"., ~'.- .' - ~, 

. ';-,; .. " 

.. '~, . 

PROcEDURE! AND METHODS OF 'CONSTRUCTION, 

steps in Construction 

, , 

. , ~ '," 

, Opening 0 of' new"Road: 

~- , 

.A road~ starting at the 'ma~n s tree lb' and end1ngati;be p1ace'vih~re 
""!".: 

sh~re building 1s going ~'to be const~ueted~ isgo1Dg to beo~ried".' 
< " ".:,.' • 

'and l,e va led." ," ' < .<-. 
" , '(-:, 

" . 

, , " , ,,- , 

,', ;. ,:The ro~d\"Iill be,op~neda,ndleveled ha1'ore,' the-eoli~,trllcti:on': 
~" . {. ' ~ " .~ 

'starts~ This'wlll'serve 'lDr'traIlsporti~g' -tbe'mate~iE.lls·'of·con~t~u~~:· 

;:tio~t(>'thesite; .Atalate "stag<i.~~d '. ~1;ert~~ . ?O~~,;tructiO~).~'/;", 
.• ',;" ..•.• ,''! ';.,. '., 

'theroad.w'ill,be·',paVed- to ser~,1'orthe ea~iho. ," 
, ,,_' : :_ ,:'_ ,.oJ- '>_ • '.' _ .. :. • I' < • , • ' 

."',', '.-. "'-':.,. . ' , . , .' 

~. • >~: 
'-, . 

eons tructio~"~6mpre,ssors~.,: and bUi Id()'~e rswili":beils~d..:;: 
, ,~ , ,~ ',.- '-.,--'. -, ,'. . . : . . ' ' ' . ' "~>: ',' ., , " . , '. " ",' ,;: '" :". :: I:, ',~ : '> ,,~, / 

the' extr*'~ateI-ial"and :1'i11 :t~.v/here it:', is needed.: ' . 
" 

, , , ~. > 
.~. '. " 

',' . , ' 

'. ',- '. ,," 

_. ':',v . 

.. " 

"; ~:.ti-u~tlon-. " ' 

, -, :". 
, ." " ~ ~ .. ', ,', :-,', 

' .. 

> ."':,," ,-.,,' , :,,:-' 



'.~~ " '. 

," .. ~.,fraines .. Snd .•.• ·.·~labs~t··~h~/;~ld~ng~ill;'~,jc~~s~~~ti~i 
of the.' concre·t'.blockTws,11s·' . will be···bUilt .• < . 

,.'". "'; (':: , t' . '". ," :. " .• ~ ~~~; • 

-.. , :. . 'r~:~',~:"':' ';;,~' .. ", .' ,'~' ,,:,' "":<~':' 

•.•. '·::,,·':~~'~is:part .• 9f.·~he:?~i~d1rig •. ~ili'})~ ,.;:~~~d:·r~S ",;'~te~or~\1 :,c~~~.'1;~~:' . 

- ,-' ~ -

. . . ,·~tion'ofrice ,and ~temporary store.s·for 'constructior:{,matarials';such 
'. .. f-· -" 

.' 

'c 

'Construction' of 'the Brldge : 

Be'for~tbeconstr'Uctiontakes place, a bydraulic survey f.or 

nS.asuring>wa terdeptb 9.td~jl~rent.?Oi~ts ;,18' going,to be .~ade. 
The sea bed should be 

'".' '" '. ", ' 
~nve8tigatedfor ·.:,roundatlq~~urp~s.under . . -', .. ~.' . '. 

, '-
be constructed. ' .. 

~ ; 

. .'.' 

A revised, deSign of'· the pileswlil. be made, taking ;'tnto' conside-

raJ;ion tbe. ) .. engt1:l of the. pile and' the fioUDda tion 'cond~1t,'~.'·· 
. ~'-

.' . 

The .. ' rna'thod of .pile .. c'onstruction shown' inctlapte,~ ,:;,VII'liill,', be . 

, .. : ,followed •. 

~Qr_<1riving the piles a temporary ~ooden raft maybe construc~ 

• » ~ ~ •• '~ 

' .. ' - > ,~ , 

.': . 

.. ' ~. Be~~ms and. floor for' each sebti0ri will ·be .. 
'. '; 

construe ted' a s soo~., 
'., as t1?e.,'supporting' fo{Lr, 'pile,s areready~ 

" "" ,." .. 
, " , . ~ . ,:,.' 

' ... ' 

'.Constrtictionof' the ,Stairway: 
~' , '. 

.'" .-'.' " .. 
~~ - .' ' ,-

.. ' .• As:soonas the ccons t;uctfon ,~t:.'··tbe. hridge is' 'ff~ibedthe 
, • ,"'.... ., -". ." , " • • ' . <, "";'~'" .' '" - ••• ~. r".·. '." .. 'j> ' 1 ',.-

:.<. ' 

~'" . . , , .. 1 .. : 

-.-~,~-----.......... ;.:.:....--'-...;...,.......;...---~~------------------...... ----........... -~ 



;'"'~''' ; .... .' ..... ' •.•...... , . ,: .. ' ' , ',....;: '~";·'~i}!·'<.'.·\'" ',' '. ": ;c~.\?,i~,::.l: '~}'E}t,rJI " 
':.;~ ~e( ~Q~k., c~. be:. bIas t-ad;' : fo~"' 'prep~l:~'~ the '. ~·qriired' .. :spa'ce~· ·~or.·: ~h~jrf/ ::'~',~ ''',:' '. 

, 
'.' 

r:" . 

':~,;:~a1 ... ': ·,'~ei:b~as':~llg',·.i\;'e~i~tc~~~:'~'.~e~~'~#itii¥f:~~:~~~~~~)i~~~~~*ll! " 
·ne.~e~s,a:rY .n~l!lber·, of ,co1:tlPres'~o~s~ . lTnE(~p~~Eir;"g6~erators "\YI:l~: .~.: pl~f:~l{~"'::: 

extendE3'd·,o·ye;,~ ".the ':bri~g~,.··.·, ";'~":':;'~:'~:":·Y:·,::;,.,:: .... ,:~.: .. ::,,:: .' 
.. , .... \ "-" ". '.,:: ~ 

: . 

; . ' - ", ~~,~' ,< -' . 

, .. ': '; .. ,.' '~e:"onstriictione ,pi: ,~h~.~ta,1~:Y/Wi.i~.,sta~~7~~ti~""~P~~~ibj{: " 
Fll:I'th~:r,<' :blas tin~.ofro~k ~t·. ,,1if.Plle.r ;leve ls, Wl~'l.;,tak~>pt~.· .tsr.a.d~a·lt 1.:':, 

.. as~th~· s:truct~~ .;roceeds~',:.~~i~ ~'lSdon~,-'~6;':~~' . "'" ;. ...... . ,~," 

,'to be bia~ted\; within' .all·e'~~':y:,':;k~~h .:,., ." .. '~ "J,", •. 

"",' 

;': .: 
. ;The 'blastedrqck,vil11 be' ·trartspo~ted~()vESr 'th~',,~"'l,~l~~e 

, ,")lCj_dr~ ei~e,.:A'reas()nable' amo~t of,rock'c'a!i bedm,nJ,~dln:tb.B: . 
. ~ , .', 

.~ate:ralong the sidesar 

.-" ' 
',' 

.. '. ,~ 

" .. -' 

~ ; .. - \ . 

.. -,·,Viben the top of' . the .r?~k·· is.easilW rfilach.ed';bY.:the.stalrs· 
" ",-' . " - .. ' '. " .. '- ,.' 

:. a;.,t'x-;ansport:cable is; going to, i?e'extend~dbet\;'een the:,.t,op:.~or~~~t'he"; ". 

·roekalid;th~.sbore~ , The Shortest,', dis'tance: " ...... ,. 

: ',~he ' '~ho'~ .·'i.spreferf:lbie.~to.,mnlmizetrarisporta t,i~n" costs .'/fue~ppro~· 

' ... ,. ximate ~i ~tari~e .~s shOYltl i~~i~.~_1,;: ~ abOll~~~ }iUn~~f~e t:/: <\, 
.. ' ~'" 

, , . > . 
. .) .j; ' •. 

the.~:,,?omp~ssors,:will' bS·, e~te'rided 
" ;~ 

7' •• 

,th.e cable. :.' . :. " 

-,; -,', 
."".',' '-.-

~., , 

, ' 
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i· 

". 

:.'> .' 

,,~quipment 'to, the rock 

shore:." This . capacity ::u1:0 no:r:s:::: .• ·:::~~oro~~O~:~d!J:~>t;!!t'_ 
" .: ,', ,'-. -: 

" -,The pulley Vlill traasport some of the!bl~stedroCk.·td· 

I ...• 

" 
, ' 

'\ihile the relJt of. the. rock will. be dumped in the sea at different, 

,loca:~ionsaround the: Rock. 

'. '.' 
The posi tlon of .the pull~y' s. end an the Rock 

when necassaey as the structure proceeds.' 

.,. , 
IllustratiVe points 

§, All concrete is going to be mixed . illy concrete 

.:,,' . 
.. " ,;~ , 
,',: , 

",,: " 

:.' . '. 

coricrete for the stariwaywill be 
~ \' 

tra~spor.~'d.civer'·:-¥h~'; 
, ..' -' !', .• ' - • 

. ,:', \ 

bridge and e Ie va ted by pulley' to higher ievels 

,. ' . 

* The .. conre,te for. the casino, will be. lDixed. on th9Sho~ near',"th~"~.;,':· 
'., 

. pulley's ,endpoint and wi~'l ber transported by t~~ .. c~1>+e~ 

. * All'cortcrete sbould be . comPacted and1rlbr~ted by~ib~atol"S,.~~ 

. ~" 

,,~ All cracks in the rock will' be' fillwd', with 

the;' rock blasting :~~:fini-shed~ 
; <~ - , . . 

.,., :. 

'",'-, 



. " :THESIS;; 
"ROBERT C'OllEG{'GRADuATf 'SCHOO'L\:, 
,. , 'S'EBEK': ISTANBUL 

, .' '" .. ,,'; .... --"""." 

. '.:", \:- ...•.. ;~\ 
".' ~,!;. \ ;'- '" 

~':7:~jic1 }~:~·';Of S~:?'~~: b~~,S:;: ~d :.WeJ.di~g 
.'~'l.L(C~:.~n::,.·tr~> <~ock~··!. 

'Utile ,'~~.·.~speclf' ied 
, - .~ .. ~: . , . -,' . '; 

, .~-

.: ' 

F~~~. ~~nifurt¥~:'.qop:b'tful,'p.:t;,. unil~u.~trated B0ints'.;

··th~:,. ·· • .engiriE3~r·:~~ . the aU:tb~z:i~ecr .• per s~n:·' in . cha.rger ~~~;U1dbe 
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Chapt8rX -.:: 

GENERAL CONCLUSION, 

The idea to be rulfilled'several factors, should be :co~s'idered.;·:": 

. The Governmsnt t spe~ssion~,'the necesaary·capit-~llt and,'.the ~tS!ble, . 

de~ignare the three main factors.' 
, .. -

If these 'three points are' fulfilled the . stru.ct~ , can' take '. 
. . -" 

place and if ?lill·no·· doubt: be a success fromaii' points" of view-'., 
. , 

People can COlm to the· (~'~sino~~ll' dineat"noon:~p~k . the 
, ", 

,evening.' ·They can come' to,:the. terrace to'ettjoy :watcb1rlg the Bini.': 
>. ".' 

~ rise in the' morning or. tbe~un,set inths arte~oon~ . others' Viill 
'-, " '. - .- .... ." . '. .' . .' \... :,,', 

cone at night aridwapch ,the·.prog~am ~t.thenighi?:cltib ... 
. " ",: 

The location of the casino is so u¢.que,·:t;h~ views are so 
.... \', ' 

·beautlful,so that i~ encourages pople includlng'tourl,s.~s to. go,' 
:;. ~ , . ,-

•. ';0 

'.:: '.,.::- :" 

'The' vi~rm.weathe~ iIl wlnter.se~~~n and·:th&"coid~ ::s·~'a:· bi-aei(;j'::iif/::, 
,~,,\, : . .: -", . :;"'<-:',"; '.:- .. ' 

.' -.' -', , - , ,<.' , . ~ ... •• 

llot~umnernigb ts . of',13e irut will" a tt1'8 c~pe opla to 
. ; . "\ -~~,,~ . - '" 

.' eCasino:tbewhol~:-yea~'round ~ 
. ;~' . ';,.' ': .' 

, \ 1 ' '., , . , ~: ~ 

", . The. "i~'~lated locaCtion~r.tb.e ,~8.sicriOWii1,:be:c~ioS"~r~liJ~··~to>/.'.:~\,; : 
p~ople fr~ll!' tbe'n~i:sYi~f~"";~f" ~~e-~;ty'-':': . '." -C',} .. c' .,~,";':;:. 

. ,,~ , .. ,,"~' .' -~ :; ,", :.- '>:~' ( 

~;~~ ~ 
'con~ tru~'ti'va, id~i~a~<" 

. "~". ':..., ! .:- «'",,:, . , .... , 
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T'ne government most likely will not object 0 ~he project 

00 if theOidea and the de sign' a;e convincing 'enough to: ':lead to 
. . '. 

a higher step in the development of Tourism in Lebano!). 

What will be left is the necessary capital % 

" .. -. 

. ' ... -
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