
-" , , ~ -. " 

._-_., .... 

,j •• 

i' 'I . ~: 

. ...... . 

" ::". 

, , . ~. 

" -' 

" 

~ , 's 

.' ~. ' 

" 

." 

'. ~ .' 

. ' 
" 

., .' 

THESIS 
. R08EfH COLLEGE' .GRADUATES,CHOOL ' 

SEBEK .ISIANBUL 
PAGE I. 

.~ .. , 

. .' ~ 

.FOB .. REFEHENCE .\ .. 

, ." -'~ 

,,' .•.. : •.• 'A~FN·~~~~\"THISROOt.!, ,'. J 
"~,;:.-;~~:,,.;~:"~~~';"~ ... .,r-___ ' , 

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

. ,~ , '!' 

{ytN:il:I,A,;;t4\.E'ip E': R,G \0',:'1.. E"E'ED ':13 y. 
~"' -: . ' .-

,'( .. ~, :; '. ':,. 

HS "T~E,1s' L:> 'r flU SSE SFOJfJfIlf G 

, ' , . -,' 

c.o.~ ST 

, .. 

~ .: 

. \\lmil\i\\~iiliim\I~~ml\ ~i, .•.. · •. ·• 
390011 00540353 ~ 

~~_. -~~I' --r;--~-.. -.;: . 

.. 
" '. 

, .. ':';',' ',' 

. " 
':' , 

'., ,.' , ! > • 

i.··· , ',. , 
,,'r 

"', '. I 
~ , ' 

,J. ' 

. ~., 

- \" 

, ~ l 

, "'.' ':-" 
. ,,' !l 

': ·1ifUR R TT· i·ir B A L 'A lirA N 
. ~.," . 

'. '> 

" (. ,::. . .-' 

.' 1. 

. " : 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK .ISTANBUL~ 

The author l1ishes to~~express his. great 3Cl'lSe oi'gratitude to 

PAGE m.. 



THESIS' 
ROBERT COLLEGE GRADUATE SCHOOL 

SEBEK • ISTANBUL 

'fABLE o F. conTENTS . -
INTRODUCTION ••••••••••••••••••••••••••••••••••••• ~ •••••••••• o ••• 

PART I. . GridSyzt.el1 of Tl"Usses . ....... ~ ....•..•.•.•.....•.•••. 
I. Loed Cas~s ~ ....... ~ ...•.•....... ~ ....••........•.....••• 

II. Dimensions of Trusses ............•..•.•.... ~ ..•....••.•• 
III. Design of Purlins .•...•............•..••... ~ •........•.• 
IV. stresses for ani t Loads ••••••••••••••••• ~O ••••••••• ~ •••• 

a.Truss-A and D ••••••••••••••••••••••••••••••••••••••• 

b.. Truss Band E •••• ~ ••••••••••••••••• o •••••••••••••••• 

o. Truss C and;F •••• O' ••••••••••••••• ~ ••••••••••••••••• 

·V _DeflectioIi? for I1ni t Load •••••• i.~ ••••••••••• i •••••••••• 

a. TrUss Aand.D , .... ~ .... ,~ ••.•..... ~ ........•.....•... 
b.' Truss Band E ... ...... ~ ............ ; ..... -......... ...... . 
c. Truss C and F •.•.•••................... ~ ........ ~ ... . 

VI. uatriee. Operations ••••••••••••••••• ~ •••••••••• 4 ••••••••• 

VII. z.tatriees ... ~ ... ~ .......... .; . , ............. ~ .: ....................... ,. 
a. Matrices for. Deflections andStressos . ., 

••••••••••••••• 

b. Resultant stresses ..... -- ........... .............. ........ " ...... . 
, • ¥ ~ .,. • 

T3;"Usses At B, C •• 4 ••••••••••••••••••• ~ •••• ~ ••••••• 

Trusses.D. S, F •••••• ~~ •••••••••••••••••••••••••• Q 

~~ Stressos o •••••••••• ~.~ •• ~ ••••••• ~ ••••••••• 

VIII. Design, otTrusses •....•.•...•.. ~ ... ~ .•••.•....•........• 
a.''.Czilgs A and· D • j •• ~ •• ~.~ •• ~.~ •••• ~ ••• ~~ ••• ~ ••••••• ~ •• 

b'.' Truss B' and E .... ~ .. ~.~ •..•..•..........• ~ ... ~ ..... . 
c.Truss Cand F. o.~ •.•..•••.•••• !l .... ! ........... ~ •••••• ~ •.••• " .... ~. 

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

••••• ·.~ ••••••••••••• ~ •••••••••• ~o 

PAGE' ri. 

1 

3 

4 

7 

8 

8 

14 

17 

17 

20 

23 

25 

26: 

27 

34a 

34b 

35 

36 

.36 

37 

38 

39 



THESIS 
ROBERT CO<LLEGE GRADUATE SCHOOL 

SEBEK .• lsTA~SUL 
PAGE 'v. 

PART II. . Shell Desigri ·r:;:5 .,o •••• ·.~.·.· .......... · ••••• .................... , .... ..... 

. It! . Solution Side Reaction ••• ~ •••••• ~ •••••••• ~ •••••••••• o ••• 55 

·II •. Hembrane$olution .'. ~ .•• ' ••••• ' ...... ~ •••• , ••• '. 0 •••••••• ~ ~ , ..... .. 58 

III.·· Resultant Stress ,~.~ " '. . 
.......... 0_ .. '0". *', ..... ' •••• :'!-~ ~ ................... .. · •• 0 58 

.. rv. Reinforcem~nt· o •• ~~ •••••• ~.* ......... ~~ .... o •••••• ~ •••••• S9 

DIscqSSIOH.' ~.~~ ••••• ~ ••• ~ •• ~._~ ••••• ~ •• ~j •• i.o.~.~ •••••••••••••••• 61 

REFERENCES .0 •••• , ..... e:'-: • ••••• ' ......... -, ................... .;,. •••• -...... ~ •••• '. ~ 64 

, .~ : . 



i 
I 
1 

, 
I' > 
I • 
I , 

1-'· 

_' ,THESIS -'_' 
ROBERT COLLEGE-GRADUATE SCHOOL 

BEBEK; ISTANBUL 

',. 
I N'T,R b D no TI',O N 

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

The 'subject ()rthe'th~s1sis. the, study ot a ,gridsys
, tam 01' trllsses and,-to design a ' grid 'system over '1l12o';reet ' 

• ',diWlieter:t"90f. ~e second ; part oftha thesis, is the cOnlp~i-
-son of,-thisto' ,a shell. '1ntarrils ot'cost. " , ' , 

. -' . ~ .' . '. -.' . 

PAGE 1 

, Ihthe g~i4system~/e hcive', five' trusse,siti -eacli/ <1i - . 
'reetionand ~hu$''1e~ get 21 unkno\'J11$, .-as shOwn <in' :tha',: :figuro. , 
If, wa:try :to, solvaitbY'Ghe:, help' 01\ ',equations 'of :deflect~ons 
,at;:thajoints'taken by ';~q.tiating ,the', deflectio~ ~i"_ the two 
,'~SS6S 'meet:lng ,at:eachJ(,)!lnt wc.rget g~Erquatl.ons·~dth21 
,Unkn0t-ms,and, i tiS'i hard to sol va these.. In' ,the '"thesis: . "Ie 

,2 

" , 

. ,5·6 

11", 

,,15, 16-

, " 

" " 

. " 

, ' 

", 

l ... 

solve· the trusses byan~llher, method. vIe ' sol vetham ,bYmatriJ. 
cas and"all the "()pe:r~tions:~lith :m:atrices , .. 1111 be 'don(;) by . a: 
computer. '(Details: of' ,the','matrices and operations are sho\,Ill, 
in the thesis.) " "'-', '" " "'.," " " '" ,'. " 

'. ' ,,' As: a comparison in terms of' C,ost - \'le ·ehoose ,(1 shell' 
(symma~r:tca1iY"loadedl,.~he comparison Is l'ilade in,tlie dis ~ 
cussion of .the theSis •. :' ''{ , .:',' .,' . ,,; " 

. '.' . 
> -' • 
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GRID SYS T E.N OF TRUSSES 

AS sume:. Loiiids actlliq on A I I? I C 

Redundants actinq on 0 I E IF 

Xi 

.. ,'. 
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l DAD CAS E5 

2. \"yI/nd ! 0 ad 

3. Exira !. oael 
~, \/\//ad load 

70/01 

CASE CASE 2 

q~ ill< 

,," -lii 

_ 1/1< IIA. lilf 

9 4 II" 1/k 

:-cASE 
tfK 1/k 

3 

PAGE 3 

1 //7/5/ 7- r j. 
"- ,c ••• f'. 

/ . 

20/b/sr-11: 

20/i,4p//, 

20/,6,4rI! 

61 Ih. /sf/I. 
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'DESIGN .OF . PUR:LlNS 

Length' of '. purlins : . 20 . .ft •. 

'Space bet"reen. purlins: 4: ft. 

Use steel sheets 41 5lt . (;It for ove~lup) 

Thi~knessot sheets. & 0.0,681'.· • 

. . vlt/sop. :ft.· ·="'-rl-0 •. ~5'68nx 1 sq. ft. 501.B1 Ibs/\tl. ft • 

. = . 2.41b/sq. rt~ 

. vleighton Purlins : 

1. Sheets ·~"2.ltlb/sq 'ftx lr it = .. 9.6 J.b/~t. . 
2. "\iind Load: 201b/sq ft lto·suri'aeex. 4'=801b/ft 

' .. 3. Extra.·.Load (SnO"lil etc).:-201b/sq :r.t x 4ft=801b/1't 

·Sum =~89~6.Jb/:rt 

FirstChoic€. :.' 
It 

10x2 5/Schannel ld 1700' 
Tit = 

7,100 

. !l4z0x 2>0 ;1,2 = 7080 O.K. 
'. "78.5 .. 

(Re/,. No.5) 
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TRUSS A'andD: 

0' 2 , 

,. 6 @ 20 '-1";0' 

. k . 
First Ca~e: 1 load at the first joint~ 

. . . . 

.~ 
.
• ~.·.S' .... . . " . . 

f. s~ 

Il>.~~ 

,·kr 
'1 b 

~ x ~ k .:: 0.17 k. R at.right. 
120 '. . . o.83:k~ R. at left.· 

. . 8 Ci,/62) ='0.83 - ~ =-3 •. 40 1 .. · .. ' 
5
14

.;;':'. '0.63 .' .S?::,= 60/62(3~ltol :: 73~ 

• ,815 = O~6o-· 
. . .' . 

S2 = "":,, 3.:40k. 

8a ~. -lk •. 

s (:ioi22o.5) =. l-'k.. S' = 20 2, I.e. 
9 " . . '. . . 9 . 

. 515 = 816 =,8
1

'1 =·0.60.-

~S6 == 3.32 -2~2,(20/2~) :::+ 1.36 ., . 

sS3(6~/6?.J= 1.76 - 3.'>+0(60/62)" S3=-1.lt 

.Sl~ ==' 2. 25<1aO/23)+1.'-r8(1,/62)-3.4{15'/62) 

. ~'SlD= .. -O.~2 . 8
11 

(15/a!1) ::,0.87 

. S5.=1. 36-0. 87(20/25,) 8, :: 0\,66· f\ =0 

6 
. ,. 

. . 5 
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. ~uss·A :and·D .: " 
. ", y:'" ~ 

'··Second, Case.,:, One unit lo'ad ,at the 'second joint •. 
" 

. _ .. " 

,. , 

10' 

.' I . 
" 

':, .~/,~' .. ', Sl(,i,)62)~'O~67 ' is].· = ;"2.7~: . 

'."~7F2.,7.5~60/6~~. =2.6,. , . > __ 
. "', ' ", "', . 

: ,,' .i .S~/~:~l: ='~2~ ?;,:,:·:h4 ~Si3~2;:·:-~·?2 
'.' ,.Sa:: '.:.=.,0,', ,.: -.~' : , .. :.' sl~~s.j6.·dsl:' ~+l.;O. 

, ," '.' ' ,.'>. ,:J, .. i; ;c' 7' 

, , ' 

Slri=,-i~:~. . " 

.8i1' =:L*,= 'l.1f ' 

.. < ,b )-( .• ·.·5 .... ~,~ 

,"' , . . '. 

s~ =2.67.~ 1.4(20/27) .. 

,\=0 ' 

.. ' 

. ".~ . ~ ': ' 

. :~ 
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T~uss A. and D·' 

. Third Case : One unit ,Load at-.the center., . ,Ie 

. ,'. -, 

,'. 

R = 0 .. , k • 
. left '" 

.. 
< 

- ", ..... 

. , 

.' '~l" ~'o.?(60/15) .~"'2 '.k •. -':S14, 

',~ ,~= 2(6o.)6?>=: 1.94k. ='81, 

. . -. '" 

. Sl,.~S2 = .. 2 k.'=S13'" 

. . , 

. 8a ,=8
21

:= 0 : 

j) 

"':~2 ':;~J,:=:_8i3 )=S12~2.9kf . 

89, :.0 .. "; .:S10·=S19~.S20~,~2~' =.0 

",' ':'$11 =:?' .... Su='SJ.a.':=',O· 
,., "., . ' .. '.' 

:' .' S, =,817 ':: 1.9lt k.', 
. -. .' ~ " " ',. .", .,;' ; . .' 

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

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

Trns:s B andE : 

'. Load Case ,1 ': ,On~'unit·1oad at' first 'joiJ:lt .~'.' 

. . R ~" . = (95/110) 1 = 0.86" 
. left . '... 

, . /}<; . 

, . 

S1=O.S6(56/10)=: ~.8 .. ··.·~8=- 1 k •. 

S.7= ~.8(~5/5br=·4~7' "S~= 51 = ..... 4.8' 

.8=1(21/6.35) ='l~;30 
9" ;' . '.; " . 

. 8 6 ='~.7' '~, 3.39(20/21) =? .1~60 
'. ~, " c 

. 83 (5~/,6J :: 3.1.,...; 4.,75 ,:- '. .. .: S3 = -1.57' 

. S··=3.20(10/56)· ... : 3.3{6.35'/~)=·-O.43 
.. 10 . ". , .... '. < ... ; ....... ";' . ' . 

. /. 

, . Sri = O.43(22~3/1??.=O .• 96· .. 

. s,::.1.60~' O.96(20/2~3)·~-:O.73.· 
, . " - " . _. 

" .. ' 
:', <-.:.',' :: '. 'I . 

,'.' ~ .' , ~ 

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

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

, 
1 

I 
·1 , 

'1 
'1 , 
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. :. 

" 

:, 

,",1 

" ... '", 

-;-.. 

"t,' ,-

., "' 
'., 

0.68 'R· .'= 0.32 . rigl;lt· 

s· 
1 

s· 
7 

;: :0.68(.,6/10)' ':;: 
-, .. " .. :' 

= )~'8Q( ,.5f,6·?"_ = 

S" :... ..... s· ., 'C' .-. ' . 
'. - .~ .. 

.2'::'1 

. ,'S1'?,'.S6 ~ .. ~~?~"~':" 
8.8" -.~: .=:;:() 

-,; . -; 

.3.,7~; 

S'
'3 . 

-- o 

-
. . s: . '~,,1<2~3j.l0). ·~··2·.23, . 

11· .. ;:.~t: ;:,'; ... :, ..... ', .. ' ..... . 
... ::~?;:. =3~?':~,;"';·2..23~:20/22.·3l = .10,7, 

'~ : .' J ... ~~<. 
'r" 

·${~:.~Si3:···S{:Z~:':70~,~2(~6/10)= "-1.8 .. 

.. . ~i,~ :Si6'~··. S17~··.:t..~b(·.?;15q»~ '1.77' 
'"" • f • ~ " ;;. • .. , .. " ," 

.r' :,"' 
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,Truss B-:~dE: 

'-LoQdCaselll t-
- -

- I" - -

.--- R =0 Or:: - -
- - - - +,;J -- lef_t- - -, -'_, -: - _, --

"sl=O.'{,56/;1.0)'.~ -2.80, 

87 ':2.8('51,6,l= 2~7'" 

8 =8 - =S' =' -2.80' 
12 - 3 

5,= 86 = '~S7=- _ ' 2.-'7'5-

~ =, S8 ' ~'S9 '= Slo=Si~~O, ' 

-.. ' 

PAGE 1 

- : 

. : ~ 
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. Truss '0 and . ,F t. 

: .. ,' Load Case li ' 
"" . 

" 

& 
.. ,., 
.' . . . . . ,.., . . 

. . 
'. ~ . ',- ~ 

.'. 6~6 ..... ~.' ... ':" 
, .' .' '."-, 

" ,".' 

. ' 

k I 

',t . •.• 

-.: 

. . . 

R
1ef

'
t 

= (84/88) 1=, 0.96 R ·~·h·t=O.~· .. · 
r g. . .' .. ' 

'.' S' = S2"; -8.6 
'. ".1,'" .',,.; ...... . 

• : 1 • " 

: .... Sa:=lk.. " 

, .. 89 .. = lO!O!2.7?) ;.=?'.30 . 

" ·S6~8olf. ..• 7.2= 1.20 . 
,- '., ' 

. PAGE 14 

: . s~,~Jt?).~7.2~A.4 ·:,;··~3~··i~2J 
. ;~io=. 7.37{ ,~,)- .?3(2.2~/21) .= ... 0.22' 

"q. 

. -...... . 

. 10 ' 

.·~1/· . 
.. 10 .' 

. . ' '.'~'--' 

5' 

, . ' 

":,' 

'. ' 

.; ,,' " . 

. , 
." .', " . 

: ~" ~ . 

" ~.' , 
'-', 
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Truss . C andF'.: 

Load:CaSell·; 

. ,'.'. : 

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

. . . 

. R.· .: 64/8$·=:O~73· '. R .: .... ='6~2f' 
, left . ..' ."'<:'<.' 5'. ' ' .rt?~t, , 

.~',' ':~',. ,',';',' >::S>:£O •. 73{lf513') ;:: '~~;.6o· ... 
...... ,.' ....... : ..... ~ .:·1':' .. ",: '.:,: ....... :. ''',. ':,,; 

. . ... :' . :,"812',= ~3 '~~ Sll.f".:·~" ~2,,40· 

. .~ .. :'".:'>' ~~·15.~·$16\;··:.Sl;. =:·2e30,·. '. 
. , .. :. '·s ',:; ·6~6Q(i~lit5):: 6~4,' 
.... ~::,; .. ,7 ... :. ... :~ •. ' .. "':-' . ' ... ': .' 

.. ' '. . •.... , .... ~·S:i.'·~S~"":,-, 6.6~. . .> 

.' > :>.' .;'8
8

'; =.89 .::, 0 .," 

'. .... .'. S6'=S7';6~47 
.....••.. "8

3
=_6,60 ..... 

-', .: .'. 

'" ,', 

>',' 

. .. :'S·=l(2lJ,.)·::::: ·4.20 . 

.........: .... ,~~1~6.~,_·4.20<~O/21 )~.2;30 
. , . ~ . 

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

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

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

: .. 
..... ... ~- -' . .' '. ) 

':.' .. 

I 
. I 

' . . . . 

., I 
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~~:'7:~~·.' (It-,l~)''' i:'. ;;..!t:.,: 
'8

2
' =83 .' = -:·4..t{ 

"'S'; ~';~. !f(~/4,) =If.'~1(·' 
. :.~ :;·7. '. .... ,"': . . .:. . :~ .' 

: ~5,' .:: 8 6.= !t.:4 

'. '" . ,:' 

.' 

' .. 

" ..•. ,. 

'.<, 

, ' .. ~"' 

",f .. 

". 

.. ,' 
" 

-~ 

. '--'i 
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. ," 
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HetiJber' , .~'. E... ·ll-·;· .. $;£1/' 

>1' . ;~70 ~. "~40' 
. 2' ....... -70:" . -2 "';' ;140 

'.3 .' .-70. '-2 '140 .' 
:4-: .0:.:' ..... 

5 . '50 '. ~ ·J,94. . ,'97' 
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E = THRUSTS ON EL. OF E/ UNIT REO. 

_UN T RED. 

1 •.....• 5 6 7 a 

4 .. 80 3.80 2 .. 80 1.30 0.78 

PAGE, .~3· 

•••••• ~~:21 

4.80 3.00 2.80 0.78 
r-----------~----~------.--_r------4_------+_----~~--------~ 

I 
1.80 

1.57 3 .. 80 2.80 1.80 0.78 
l-----------f---:------- ------- ---------t------+--'----+--------~ 

4 1--______ ___11__-0 0 0 0 0 .. I 
5 1--____ -1-_..0.73 -1.75 ..::.751 -1,~._'_77_+-I_-_O_~7_5_+-~---_I1 
6 t--____ -I-_-_

1 •60 .. -3~~-'l.75 I -=_.77_-+-_.;._0_*_7_5-+-____ ----4 

7 -4.75 _3~~2.75.j -1.77 -0.75 

8~------l---~;~~~~;~ __ ~ I __ O __ ~j __ -O--~~ __ - __ ~~ 
9 ;--. ___ --+-_-:_~f--~--~--~_t-.-O---+--O.--+----~ 

10 f-I ----'--+,--~-~~~L--~ .. ~_O l_~_ ---L-O------t--O---I----------·· ~ 
-0.96 -2.231 ° I O· o 11 

0.78 
I 1.57 1.00 2.80, 3.80 

::: ,---------l---::-:.-:--'-'-+ -___ -:_:~--~-~~:p,::-:-f------:-~:-:-+---:---.;...' 
~ - - 1--
U1 15 .0.75 -1.77 -2.75 -3.75 

. ~ ~-----_+-----___ -~-----+----__ ---1~----+---~-+-------~ 
_4.75 

a:: 
I 16 -1 .. 60 -3.75 -2.75 -1.71 _0,,75 
~ ~----~~___1I__---__t------4-------f--~----4-------t--~-----~ 

17 -0.75 -1.77 -2.75 -1.75 
t--____ -+ __ . ___ f-___ ---l---.-.-'--+-----.f-----+-----~ 

18 o o o -2.73 
~--------------+----~-+---------~ 

19 o o o 1.00 0.43 
~-----___1f__---___t-----.- --- ------+------i-------'--~ 

-3.30 o o o o 20 
~------~~----+--------.~-----lf-----~------+--------~ 

21 o o o o 1.00 

(Ref. Nth S) 

. I 



',' 

,F; ,', - 'THBU 5T$ 

. ,:.' , " 

"~;"40., 

" . , 

" 

THESIS" '\/ 
'RostRT' 'C;OLLEGE', GRADlJATE . SCHOOL 

'BEBEK, !STANBUl' '", 
',-':. 

·;2~40. 

2.40 
.... , 

;0,'· 

" 

"":'0' 

'.~ . ">- •• " 

PAGE,,31; 

't' • 

. :' I 

..... ' 

,"O'{ 

; "j\::' '" , 1-~-"-""",,.,,..-'-+":"~---';;"';'~';';';':"''-'-'-:-'c-:--.-li-,--,--':'';,.....-:-'-:o---,----:--:-:-:-i--:--:'-'::--;:-~'7''--'-'''''-:-,,-~,,,,,-,,,,,,-:--";""';'''f 

;;'{;i*;'!~~i~;:: 
,:: ••. "j.:..:"":;.;.' ~~~;;-....~':'-+~~-:-l:"":',~".",""""'~~~--'-~~;:--:"""";"...,.-'-'~:-::':-::-;~~~ """ 

-,/;.;:;;:!~it3';;"2~4~L4:5.0,,/~,~&:L, , '" " 

'{:\J;~ ~~'~~~~~~~~~'~·~~~~"~~',",',.I~,' 
:?:::~<i~"" 2~40; ,. ",' , 

Di~,i5'j.:-:;_""';;,;2.:..,,"_< 3...,0.;:.::_' 'h--,---,--:-~+,......,.~,--:,:,c.-:I---::-'---"--':-----'"-'-c~",-:-~"""'-:-","":-:--'=" '...,-"-:-:-,,...;.,..;.'-'-'-'--:...~'_' ._.',.,..:.":-',, :---:i
l 

' 

.... 

~'~(1§; \ . ...,' :....". ~~~~~,--c..:,..;:c+":"""::"; -';"-':",.-'-'-+~';'-:-~_~-':--:-'"~-':-::--:~-~~"";"-:-:-':---:-:-"""":"::-:-:-~4r ',: r-
.' \ ~~ ''';' , ".' ' .. .'~ 

" . ' 
't·,,' ", ., 

i 
1 
I 
j 



(21X 3) 
l-e126208E+02 1 2-e975320E+01 1 3- 0490760E+01 2 1-~126208E+02 2 2-0975320E+Ol 
3-e490760E+01 3 1fte126208E+02 3 2-0975320E+01 3 3-0490760E+01 5 1 o126275E+02 
2 .908456E+01 5 3 0544388E+01 6 1 0124097E+02 6 2 0842440E+01 6 3 0680646E+01 
1 8124097E+02 7 2 ~842440E+01 7 3 0680646E+0110 1 0103100E"0110 2-0319230E-o 
3-e536768E-0011 1~0433000E-ol11 2 0136077E+0111 3 0143443E+0112 1-0146815E+02 
2-8115483E+0212 3-0642910E+0113 1-0146815E+0213 2-0115483E+0213 3-.642910E+01 
1-0151455E+0214 2-0123940E+0214 3-0842184E+0115 1 0144458£+0215 2 ol01982E+02 
3 8830985E+0116 1 0144458E+0216 2 0101982E+0216 3 0830985E+0117 1 0126275E+02 
2 0908456E+0117·3 0544388E+0118 1 0201739E+0118 2 0315589E+0118 3 o295592E+01 
1-0480330E-0019 2-0746640£-0019 3-0899029E-0021 3 0000000E-99 

(21X 3) 
1-0179613E+02 1 2-0153561E+02 1 ~0126800E+02 2 1-0179613E+02 2 2-0153561E+02 
~e126800E+02 3 1¢'0770000E+01 3 2-0791490E+01 3 3-0821344E+01 5 1 o680930~+01 
~ 0843049E+01 5 3 0105512E+02 6 1 0902960E+01 6 2-0111J),28.E+C2 6 3 0-;"i1-4164E+01 
L 0179645E+02 7 2 0152101E+02 7 3 0124768E+02 8 1-0282857E+018 2-0205333E+01 
3-o129214E+Ol 9 1 0938428E+01 9 2 o676598E+01 9 3 0419406E+OI10 1~0116847E+Ol 
~ e148420E-OOIO 3 0626740E-0011 1 c581830E-0011 2-0152088E+Ol11 3-0417650E+01 
L-0134572E+0212 2-0129374E+0212 3~o124805E+0213 1-o206248E+0213 2-0176994E+02 
~e147094E+0214 I n 0206248E+0214 2-0176994E+0214 ~0147094E+0215 1 0205820E+02 

o175133E+0215 3 o144719~+0216 1 o146641E+0216 2 0136132E+0216 3 0116190E+0~ 
l a676340E+0117 2 0839030E+0117 3 0105169E+0218 1 0834160E+0118 2 0534890E+Ol 
3 e188414E+0119 1-0401349E+0119 2-0233386E+0119 3-0148254E+0120 1 o622361E+O~ 
) o402863E+0120 3 0190783E+0121 1-0187078E+0121 2-0122382E+0121 3 o120065E+Ol 

(21X 31 
1.-e 195274E+02 1 2"'01636'14E+02 J: 3-0137444E+02 2 1-0195274E+02 2 2- 0163614E+02 
l-eI37444E+02 3 1-o206211E+02 3 2-cI73853E+02 3 3-0142027E+02 5 1 0117840E+02 
~ o977692E+Ol 5 3 0787673E+Ol 6 1 0198734E+02 5 2 0168389E+02 6 3 0138570E+02 
! o206320E+02 7 2 0178895E+02 7 3 0147954E+02 8 1 o994620E-00 8 2 07374506-0 
I 0482450E-00 9 1-0221289E+01 9 2-0165926E+Ol 9 3-c111051E+0110 1-07114126+01 
~-0615613E+OI10 3-0515104E+Ol11 1 o981514E+0111 2 0848307E+Ol11 3 0708475E+01 
.·0108156E+0212 2-0884060E+0112 3-o695840E+0113 1-0137408E+0213 2-o113171E+02 
1- o9A6510E+011 l l- 1-0 137408E+0214 2"'0113171E+0214 3-0946510E+0115 1 0154'942E+02 
~ o134106E+0215 3 0109954E+0216 1 0106330E+0216 2 o878670E+0116 3 0703018E+01 

o119096E+0217 2 0988631E+0117 3 0796939E+0118 1-0154970E+0118 2-0142038E+Ol 
:-0131144E+0119 1 o129600E+0119 2 c116839E+0119 3 0105478E+0120 1 e169599E+Ol 
, e178562E+0120 3 ~184504E+0121 1-0109854E+0121 2-0108568E+0121 3- 0106183E+01 

0037 



, C21X 3) 
-,,159543E+02 1 
-,,640422E+Ol 3 

e991479E+Ol 5 
o154771E+02' 7 

"'o442832E""OOlO 
1l975843Er.or.OOll 

-o154957E+0213 
"o160757E+0215 

o150214E+0216 
e378276E+Ol18 

""(t664789E+0120 
-,,551124E-0121 
. (21X 3) 

-o166324E+02 1 
-e868702E+Ol 3 

e714615E-005 
,,164449E+02 7 

";o563232E-OO 9 
-o335009E+OIIO 
·o918155E+Ol12 
"o152277E+0214 

o158819E+0215 
e683331E-0017 
o603810E+Ol19 
o842790E+0120 

C21X 3) 
"o137217E+02 1 
-e900008E+01 3 

e126297E+02 5 
11134322E+02 7 
e392141E-OOll 

-o122306E+0212 
·o138146E+0214 

e103726E+0216 
o126297E+0217 
o306446E-0019 

0037 

2-~113150E+OZ 1 3-o640422E+Ol 2 1-0159543E+02 2 
1-o157563E+02 3 2~cl09542E+02 3 3-c555398E+Ol 5 
3 o843457E+Ol 6 1 o152750E+02 6 2 ol07136E+02 6 
2 ol10820E+02 7 3 c644778E+Ol 8 l-cl03100E-OO 8 
1·'··o3LJ·9063E+OllO Z .... c677968E-0010 3 o252165E+Olll 
3-o346743E+Ol12 1~o147958E+0212 2-e155568E+0212 
2-o156626E+0213 3-o160757E+0214 1-0154957E+0214 
1 0150823E+0215 2 o151295E+0215 3 o153920E+0216 
3 o160026E+0217 1 0112660E+0217 2 o990682E+Ol17 
2 o622753E+Ol18 3 o926281E+Ol19 1-0266500E+Ol19 
1 0 820143E~0020 2 o124002E-'0020 3- 0700866E-0021 
3 o311496E-OO 

2~o125660E+02 1 3-0868702E+Ol 2 1-o166324E+02 2 
1-~852412E+Ol 3 2-074.6017E+Ol 3 3-0686778E+Ol 5 
3, o863923E-OO 6 1 o853747E+Ol 6 2 o743060E+Ol 6 
2 o124100E+02 7 3 o855885E+01 8 1-t'251031E+01 8 
1 ,,828402E+Ol 9 2 ,,52l654E+Ol 9 3 o185866E+0110 
3-e295755E+Olll 1 ,,872708E+Ol11 2 0747244E+0111 
2-0780407E+0112 3-,,62C922E+0113 1-,,167445E+0213 
1-,,167445E+02I4 2-o160532E+0214 3~o152277E+02l5 
3 ,,150791E+0216 1 ,,9l7685E+0116 2 o783714E+0116 
2 ,,699401E-OOl7 3 .,843539E-0018 1 o944675E+011B 
1-o423505E+OI19 2-e3556l0E+0119 3-o270629E+0120 
3 0921393E+0121 1-,,234I48E+0121 2-~255391E+0121 

2-o114084E+OZ 1 3-0900008E+01 2 1-0137217E+02 2 
1-o137217E+02 3 2-0114084E+02 3 3-o90000BE+Ol 5 
3 ol04294E+02 6 1 ,,134322E+02 6 2 o111634E+02 6 
2 o111634E+02 7 3 ,,880203E+0110 1 0328570E-0010 
1-o137999E+0111 2-ol48398E+Ol11 3-0164699E+0112 
3-o105896E+0213 1-~138146E+0213 2-o122306E+0213 
2-,,122306E+0214 3-ol05896E+0215 1 o135240E+0215 
1 o135240E+Q216 2 o119758E+0216 3 ol03726E+02l7 
3 e104294E+0218 l-ol28707E+OI18 2-,,661735E-C018 
2 o157556E~0019 3 o136700E-0121 3 "OOOOOOE-99 

2-o113150E+02 
1 ol12503E+02 
3 0557983E+Ol 
2- 0187943E-0 
1 0490152E+Ol 
3-o166738E+02 
2-0156626E+02 
1 0143679E+02 
3 ~838931E+Ol 
2-o444264E+Ol 
1-0364508E-o 

2- c 125660E+02 
1 o687863E-0 
3 0678467E+Ol 
2-o158077E+Ol 
1·"03912251;+01 ! 

3 0659597E+01 
2""0 160532E+02 
1 016552SE+02 
3 o628404E+01 
2 0793291£+01 
1 0772688E+01 
3-o279210E+Ol 

2-"ll4084E+02 
1 0147957E+04 
3 0880203E+01 
2 ,,353330E-0 
1-0138146E+02 
3-0105896£+02 . 
2 ,,119758E+O~ i 

1 0147957E+02 
3-o574140E-Ol 
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SEBEK • ISTANBUL 

DBSIGN OF TRUSSES 

Truss A'and D : 

J.lembers : 1, 2, 3' Stress : 19,.,0 kips compo 
L = 21' Usa 5/8 f t gusset pl. and 1 1/8 II rivets. 

PAGE36:, 

~hoose t\'10 8x6x5/8tt A = 16.72 in2 l"= a. 55 i:~ • 

L _ 21 x 12 _ 99. 
r - 2.;5"-

Rivets : 

l:lembers : " 6, 7 
2 

A -~ ,. 9.1 in • 
not"'~- . 

Choose t\10 6 x it- X 5/811 

Rivets : 

l-iember s : 8, 10 

L= 12.70 Chooso 

r - 1.46 in. -

: 13.10 lcs1. 

13.10 

--- 7 

Stress : 200.00 kip s tens. 

A = 9.1 + 2 ~ 11.1 in2• 

A - 11.72 -

Stress: 72.00 kips'comp. 

two 

Rivets : -&-= Use 3 rivets. 

l-iembers I 9 I tl stress : 92.00 kips tens. 

Add 1 a ,.20 ' 

Use 'We. A = 7.9'5 OoK. 

Use 4 Rivots. 

(Ref. No. Lr, 5) 
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"All the, comf>ressive,str~sses are less than the compressive strength of 

con'crete, the~G.rore'~·le llse·U1inlrntlm· ,reinrorcem~nt. At the sides we have 

reinforcement ,for tension ,also. 
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'11ax. 'tension 760 lbs!in2 

'" 760 x 2.4 : iS20 lbs/in tension 

1$20/20000 ',:,O,.:09in2 of steel/in 

,,: L 08in2 of steell ft 

, ,t~o. 10 bars' at Lit spacing. Ii. :'1 .. 27 O.K.: 
c ' P'I.nfdirection. " " 

, !lax. :teilsidn : Z10 Ibs/in2 
. . . ~ -'." .., . 

I • '. 

,~: -">," 'v: '9.45i02 or'st~el/£t 
. . . - . ~ .' '. ; . . .' '." 

•.. H~~ ,7:qa'rs: ~,t ,.l~ft,spacing, ,A:, O.,sq O.K.' 
. , , ," : - ..... '. ~. ..... 

, .. "~.:,O.~OO~5'~~i2,x':2.4~j: 'Q~ 072:,in2/ rt 
~ • : i' • . ' ,.~ 

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

", N,o~ .3,b.~rs at 1: . .rt,spac.ii1i; :'4' O.;llO~K. ' 

. 
. . 

" . , .. ; 

. '" " ~ . '(Re.f. No. '6) 

.' (B.,e.} ~No. :3) 

:. -'.-, 

" . ~, . 
~. ," 

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

" , .,., .. 
" , 

~ ,~ .. ' . 

" .. ,. 

~. - . 

. . ,~. 

, -,' 

. ~~ .. 
:." 



" .; 

THESIS 
'ROBERT. COLLEGE GRAD,UATE SCHOOL' 

BEBEK. ISTANBUL ' 

. REINFORCGMENT OF SHELL·' 

;" , i ~ .. 

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

..... 

PAGE 60 

Ii 1\/0.3120(' 

. , 

2lNo. i ., 58' .' 

"3 If 'No,;, 5 3 " 
-.• 

" " qg" 
.', 

" '. II '. '$'3' .' , 
II ,II ,38;' 
" / . . :33" 
I, ,. " 7~' 
'f " 23' 
,. ,"I, I g' 

I' n :1':3,' 



,Disc USSI ON 

" - " . 

·THESIS 
ROBERT COLLEGE GRADUATE ·SCHOOL 

BEBEK. ISTANBUL 
PAGE 61. 

',' .' 

1--:-' '-,-' ~_' M-,," :--,-~J e~~~~,~_:~,_ >< L "~ ~=L~ht. ~~ __ ~~=~~ " S __ ~st~/ ~~~~Of'A ~c t ,'- LCo.s1 . Po-z..No. 

CIJ.~rIA3(Ated 5h,~et .',' . :1400·~2, .. ' 33.ooTL/...,t ..46QOO TL . 
f---.,.--+----'--'------c-------,--'--'c-I----'-~_c__-~--'---'-~-". ~___I~------~----~~__+__---'-__,. 

f 

f---,--'-+----'--'--~' "-'--' -' -.:.-.." 

l~ <i100~a- . 

.'; .. 'i? '100 k8. 

'3.56 TL/k~ .' G'3 sao Tl ';)')04-
-+--~-.-'--

,3 ' . i~·· i;:6)< Y2,-
. . 

. ' ,4· .' 2. its '4 ~.'SK5/'6 .. (J OQk~ ''3.56 TL!k,5' .3 900, TL'S904 . 
.----------~--~~--~----~-+~----~--~----------+-~--~ 

. ;y·5·····2.4"'_· .·6f4l'. 5/g .. ···.:.:,· • .)1 4qo' ka'/ '. 3.~(, TLAa .. 40 SOC! Tl '3.';\04 

. ;6.' .;2.~. :'5~',S1x5/g;" .c:5 600 .~~" ". . '3.56TLjk~ .. " : 20 OOOTL <jCjo4 
-.::~--'-'-''':~--'----l---'-'-------'-'':'''''''':-+---'-..........,.'-'--:----+-..,..--.----:-I 

. ," 'It'" . ":- . . .. .:' "2 .: .. 
,lj it 00 fl ·1. S fg :~ILSS~ .. ~ ('L .2~ott . 26.'.50-kJ ." .''3.fJf,TL/6· .' 

~~+------'-~.~~. ~"_'~+'~-----'--'----,-~~ __ ~ ________ o~~~. -'-.----~------J 

.... "~" . . ':5It/,:A·\f.e.f-s;'~.5·Ocj ~ >-' "4QOk~ .' .. ~.·5b T.Ll~ ~'., .,i ~20 il 
-' '-' .. _. --~....,..-..,--"--'--;-. -."------' '--.. ~. -I--:--c-~------,.-+-"-~~---+-'~--I 

9::,',,'l1':WF /45,' 24iJfl .... ':;.1~4:ok'l· 
.~~~-"--,-,,:,,,,:.c..;. __ . ~. -'---'+--~~' --,-;.......:,.' --'--,....:......:.~t!~. 

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

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

;,,., ';. 

- ': 

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

." ~.' 

"'"'". 

- . . ',:', 
. ' " 

'. " " 

• : :.> 
",.. '.. '" 

. : , 
"" , 

,"i-. : 

, . 
'. , 

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

.:..: ...... . 

' •• "> '.. • • '. - > ' '. .',' 4~: " ..... ; . .' ,:; ",. . ~ 
.. ' 

".' .' 

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

", " 

.1· .•. ,,' 

.- '. 
.. ' 

.. ' ::.' 

" ..... 

.. '. . '. ~. 

... - " 

' .. 

, . 

,or' 

','" 

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

'" :. 
. . ,~ .. ' 

-I,.:'" 

",' , 
.",' 

. ." ' 
" ."' ~ 1-.. .' 

. " 

" . .'. 

, 
i 



c THESIS 
ROBERT COllEGE GRADUATE SCHOOL PAGE 62' 

BEBEK • ISTANBUL 

~ 

• 

I Co ""Co. Y' e t e ~4 vn5 <j L '+'if TL/"",1 7 700 54.53 

2: 8'itv..V>'li ~OU5 CovctY'''~~ 1400'\'VI '2 1'5.2.~ TLjw.'2. .. 35 000 <J492 
.J 

:t toY' \'Vis \4oo"",t l'f .. oo TLj ... 1... 
.; 2.4 000 ~.4 <j2 

4 No .. 1- 'oo.tI'S !i1ooR 5000 kJ 2.'32. TLJ~ 12.. 000 <?>4~J 

5 .No .Ioh~r"s 1l5oft ·2100 k~ 2.~2·;'L~ 4 900 ~~ <is' I 

"6· No. ~ bo.V's 10 2oof~ 

-, .. No. '3 bOo. V' S 11450ff '3550 K3 . 2.~~Tlhl . 'if 200 I ~4gl 

~ .. Ivd .. white~o.s}.j " . 1400 '"",1.. 5.0(, T Lj. •• ;1. 't 100 g642 

: To.tCA.t ; ,. 9<.? 900 

.. 
.. 

. "'. 
; 

cos r ANALY SIS c OF SHELL 
." 

0' . , 
, : 

. ., . 
. . 

" 

,. 

" .. 
NOTE: .0 • 

; 
.. 

" 
THESE :C·OST5. ACRE, TAKEN 'FROM \\NAFIA' BI,F\IM 

, ., 
, . " (Ae r· No.9). . FIAT Lis TESI , " .. . 

" '. .. '. 
" 

. , 
'. 

.' " , .. 
, , 

" 0 

.. 
" ,. ',' " • .. 

.. .. -. 
',' , 

.. '. 
,. .. '. , 



THESIS 
. ROBERT COLLEGE GRAOUATE. SCHOOL 

BEBEK ,ISTANBUL 
PAGEt:, 3 

, ' 
:'. > 

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

. ,.," :." 
" < •• ;' :".",.'. 

"",' .' ' . .'. r. 
_ • "$ i· 

'. ~ coihPaI;ing·.th~steei, t~S··~~?fing::~ndshei1.i~ . toms . of cost we 
... . " _ .' , i : i, .' ,,' 

" "~ 

. /., .• ·'s·~e'.thatsheri: is,~ lnuch . ~~~p'et'> iha~ the ,;:t~el . tr~s5' grid" syster.la . However •. 
'. :-;': .: '.' ,- "" .. : . , • ~~ :.l"~' ~ -: ~ '! /'- ' . . -l 

, ! ,~, ,- . 

~' ', .. ,' 

.. :' ·if.l~ h~d de~i~n~dtb~: ~hell lnth'imsyc;unet~cai~ioti4ing lie 'should . get: a 
.... ,.. '.: .:'-" .• c·· ' .• ,.' " "'::. • .•.•• '.' '> '., .,' .' •• ' • •••• ," • ' ... \ ::, --. " '/. ,'.. • \' '.' '. 

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

": .highe~:~erC{3nt~ge;of.steel ini'c(mci-et~ imd<,,!e:s4ou~vif-tget' this.lnuolidll'ference 
'.-.... . ,'. .' ~ '," . ~-, . 

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

".:, r '::On the.oth~~:hand.· tfle:tfti~s,:roo,fing ,htlsidvantages over··t.'1E;l, "shell 
:.~) .. ~~ '..... ,- ' ....... : ...... ' .. -'.. -" --~.<>~,--:-:"::-"; ',' ,.' ",: "~:' ......... ~,,-,.:;, .. ~;" ,"/:':' ,;.~., .,.'"::: ;,,'," ", ':">-'::, <.-

':, <.;,.", - .', ... ~ ~'.,' ." "',"' . '," '. . . )-,', ," ( {" " . .. . ' , ' . .-

. ," '.'. '.i~'~t~'-.~ses:ror· exampi.~lt~ i.f·Irie~~ppd~.:~:tili.;l,.Jas:,th~;~O;df~~:a~acttiry'or 
_ .. ' • ~ ...... ~. I" J ":, r. • , ~ " .) .,_:. 

'.' . '... , ,:, . :'"'" ->,.,..-.. . ,',',. ',. -;.)'-:' , 

• .... a'·.s.~~t~···.~{OUS(\'liri:~~n:.·~.~s:P.t.'~~~ .. ~i:an~s·:.f~~.':ih~·.~~~.~·~.:; ~~. 'h1~~.·t~s~es. 
.. . .: :,.. ~; .. ';' - ' ,~, 

:/;'~~e.'.so;;;~~~g~J.that{ :~~,-;.;6~sn.e~ ·;:,·~~~~~~~::~~~'.b~t~::dU-e6t'i?~S:~: 'nli3,l~ '.' 
. i.~O~Sible'-t~· be·'dor~e: in a .sh~ll-roof. ",. >. .': . ". 

~ '; , ", • -, <.' .' • (1"~' _,' ' .• ' t • 

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

, , .' .so':'~:;:ths:~e; .·ciIDt.i~~y:·.,~hat.~h~:·tl~~;~rOOfi~g:e~~~;:~li6hgh:\i ';13 
• .... , ~- ~. .... " .. " ",' .;' .' ' , • < ', • 

• '# , '. • ~ ~ , ~ '. • 

,'" ',: .. ,.', .. ",/,'" .. :1.-.:,: :'." :~.C' .. ,::' :.'."' ,"-:':"(:">',.,:,':~":''-' .': ..... ~, .. ,_:>, ~'<:- .. ;" .... '., ._.~\;,.\.,',' .. ,.,:.' ~ .. '_':.:' ~ " 
niore'eJCpe11siveth,ana:~ht4l·:l.t:;is ~o~·~ pref.erable .in:!actorj.~15.S·t9t:e h~esll. 

_ ,,_. - ,,,r -' ",. . ":' I" , ': • .', '/ .. • .':' .' ~ ':.': ~ , • • ", - '., '-:' • '. • '. 

~d;uclil;,kG piao~s where ';;;liave ~~~VY;~~~b~ .~~~ ~~om the.' roOf. 
c '~ •• "':':. ' :, ,,;:, ,:" c. ;"', :,;:' .:. . ,'., ~i.>' '."~;:"<":.-';: I': '~'~':';." "::: :: " .' 

, .' .' Shells 1:. hO{i~~t ;_~re •. tllor~:;p~efesra9:Le '?-n lOrlif!ilpali.roof 'vh~r~}\ve do' , ~,,\ " '. , '." " : •. > ;';., '. " "': . ~.' {#'. -' ,~., .' ... 

• ;" '" .",', ';r" ~'" ,_ ( . ,r .~ " • ' _" ~" ;";~ _ •. :" .• " • o. ' '" ' ........ 

, '.-.:' •••• ',:: ,,' ", " • <~ ":" :.: .. ,:, •• ,:~~.,'.~-."~',':. ' •• :1'.'1 ~.:"'<~>"":~ ".: . ':, ' ... ~.:'. '., ~'." 
" '.~~ot~l1e~d: any,'¥ngi:ng:of. :lp~~". £to~ .' the,~ro~~·f··::ba,~~us.e}t. is.;' much : :ph~a,per 11' " 

, '-', .,~".'(":"'~' ,; .. ', ., ".,._ .;.~, ,'" ~.",~_:'J.':' : ,',.~';:". ,:~ .>;i:.: .••. 1~ '. .~ .' •• ,,'. -':' ",' 

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

• It. is~~,~",sit~.~"~s~~ ,~v~ '~~g" ~~~I1S,si;~~,i~lia:b.t~i~~ dir~ot 
~. . ... . -: ' "' ',. : ~. , 

" '<,. 

,,:; ~t~e~se~'iri:;fhe iorifiitiduniD.ari·~tran~ae·dir~~tiotlS ~ .• -' .. 1" 
, ·~.T 

'~~ '. 

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

'-, , . , 

I 

I 
I 
II 

! 



,THESIS 
ROSERT COl;lEGE GRADUATE SCHOOL 

BEBEK ,ISTANBUl, 

" ' 

. ; ~ 

.-' 
. '", . 

:, ". 
~. NewY6:r, k J.~58. 

" , 
-" '. 

':5~ M~nual:,of ,nSteel,Construot.ion'l" " ," , 
".' : -. . v·". ',', ',. "'. ,"' : oj: ".,.,' , . , . , ,"~ ( .. 

'" 

",! 

_. ;r ",. _' -".' ;. -:. .~-J_"">- ,,~ , '", ".:.~.,. .f:" ,-. : ''''._ 

.. ';' "·:An1eri-can.1.ostitute:ofSteel;Const-ructiont'· . Nevr, York 7 ,1r..Y. ;1962 
•. ," • • F'" :./ •• - ... -:,-: •••• : : '''~.;',: ;''':,,:"'; '.t. :", I, •. :': ~ . : < '." ',:- \ .~ 

'9~' .ACI)Bti.ii~in'g: Cod~~<Requl:i~ement? ~i'or -Reinrorc~cf:doricI:~te:. " ACI 318 .. 56, 
.~ .i~: <,-,.:::,<.:'.:.-:~.:~~:::_.~_~<-,.' ;i"'>:" ,.,~.:~~"~,:,.~.:, .... ~: '~ .. '-' <.~~"" 4; .. :~,~, "'. -.;("~'.~',.'.:"-~~ ~'.--"" .; .... -.• ,': .. ,,' ," -;. "! ~ 

•• , ~::·k.iier.icari._COl1cr~te::J:rist:t~~t.e' pU91i'eatio~"",Mi~h~~;J9~8' .. ,', >~' , , , 
'. , .'.:-.: , ':',' . ,.....; " t _,": ' .• ' . '. ' '." ,~, ... " 

>" >,"<':, ,~,;;(.:,;;~".~:~' ":" --'-':',';'~"." .. ,",: :". ,":,-. ',/' :." .. '. ~. :~, ..• : .. ,':., .... "":,";,:. : ,. . ~,.;, 
;',7., ~El.emej-r~~I'yAna1ysis 'o.f RYJ>erbolic: Paraboloid 'Concrete Shells It, 

<))',~:'~',<;;~',/,.::' ,:,~,',' ".,-' ',,:', . '., ',,' ,:,:,',~ ',:"", ::' .<' 
,'. ,"'; ~·'P6r.~~ancl,.Cement'. Associat;i.on_publica:tion', ":IDinois.·,+958" 

,;',·;s.~':'S]~~~':~I~me~J:,~ci.t~re'~ot~s'·~~·COlnpllt~'~:~our~e ""., " 
.~ .r .:- \, • :; r. "'_. >. 

~~,9Li9:~{;.Nafia: ,Bir~",FiirtLiStesi - . 
. :. 

I ~ .; - • 

. :":." 
. < .,' • ~ ;. • '. , 

"" " 
, ' 

, .... ;' 

' .. '. t~, _ • 

. ,-"." 

: ' 

..... " ' 

- ."".: .. '\ 
'J " 

! . ~,' , 

.. ' 
" '" -> ~; 

: .~ ; ..... 
1,-, .... 

,~" . 

. " .. 
, '-

'. " ," 
,1': I : '" , ,.J,. 1 

"., . 

' .. ' ~ 

PAGE 6fr' 

, , 

.' ~ " , 

,J: 

. " 
; " 

, ' 


	Tez3895001
	Tez3895002
	Tez3895003
	Tez3895004
	Tez3895005
	Tez3895006
	Tez3895007
	Tez3895008
	Tez3895009
	Tez3895010
	Tez3895011
	Tez3895012
	Tez3895013
	Tez3895014
	Tez3895015
	Tez3895016
	Tez3895017
	Tez3895018
	Tez3895019
	Tez3895020
	Tez3895021
	Tez3895022
	Tez3895023
	Tez3895024
	Tez3895025
	Tez3895026
	Tez3895027
	Tez3895028
	Tez3895029
	Tez3895030
	Tez3895031
	Tez3895032
	Tez3895033
	Tez3895034
	Tez3895035
	Tez3895036
	Tez3895037
	Tez3895038
	Tez3895039
	Tez3895040
	Tez3895041
	Tez3895042
	Tez3895043
	Tez3895044
	Tez3895045
	Tez3895046
	Tez3895047
	Tez3895048
	Tez3895049
	Tez3895050
	Tez3895051
	Tez3895052
	Tez3895053
	Tez3895054
	Tez3895055
	Tez3895056
	Tez3895057
	Tez3895058
	Tez3895059
	Tez3895060
	Tez3895061
	Tez3895062
	Tez3895063
	Tez3895064
	Tez3895065
	Tez3895066
	Tez3895067
	Tez3895068
	Tez3895069
	Tez3895070
	Tez3895071

