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',. 
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' :,"' 



" -

.. ,;. 

THESIS-" 
ROBERT COllEGE GRAOUATESCHOqL 

__ "_ - BEBEK: ISTANBUL 

,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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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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_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) 
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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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