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St The subject of the the51s is the study of a grid SySe
“tem of trusses and:to deslgn a.grid 'system over a 120 fiéehk

;;f}diameter roof, The second part of the thesis is the compari- :
ik;sen of thls to a shell 1n terms of cost.;;, S

In the grid system ue have flve trusses ‘n each di -

:*.ffrééfion and’ thus we get 21 unknovms.as shown in the: figure. ,;
- If we try %o solve it by the help of gquations of’ deflections .

1 trusses’ meet
7;ﬁcunknowns, and it is hard

"f ‘f in the thesis.);tvjp-.

' _at the joints, taken by eouating the deflection of the two
ing at each %o int we get 21 equations with 21
o solve these. In the thesis ve

atsolve the trusses by another method. Ue solve them by m"tr1~~f
. cées and all the operations with matrices will be done'by -a
’ *computer. (Details of $he: matrices and aperations are shown

el As a comparison in terms of cost “we chocse a- shell
: L(symmetrically loaded) o4The GOmpurlSOD s made in the dis -
ﬂ'cussion of the thesms. SRR S . o o
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© DESICN OF - PURLINS

Y'Length of . purlms 20 :i’t.'s '
’*Spc..ca between purlinse % ft.
| ‘Use. steel shez,ts h‘ gn (5‘" for overlap)
| 'Tnickness of sheets & 0,0968" |
*i_\:.wt/sq. g6, = 1%_ o. 0568" x 1 50, Tt 501.81 1bs/w fte

o= 2‘,'!‘ 1b/8Q¢ ftc

lfeight on Purl:x.ns : . ‘ ,

| 1. Shoets i 2.k Ib/sq £6 x 4 £t = 9.6 lb/fr. R
2, Wind Load: 20lb/sq £% lto suri‘ace x 4= 80 lb/ft -
3. Extra Load (Snou etc3 201b/ sq £t x kft-BO 1‘0/1‘

Sum ~189.6 m/m. 1

< ShSo. ££1b.

SRRy Fa.rs’c Cno:Lce

10 x 2 5/8 channel - S ird*_ "17"00 o

i‘;..

12,000,000 _ 7,100,
"""'1‘“7‘6"""‘0 =0T

7080 0K
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TRUSS A and D

20

1 1aad at the first 3oint. -
20 %1k = 0,17 Lo " Ratb right.

Tirst~CaSe'{
" 126 0.83 k. Roag 1e_ft, )

J'N
(=}

s (3:5/62} = 0.83 o5 - a0
S:w-‘= - O 63 7 = 60/62(3.%9) ‘*3&?

u'f"

"30)‘{’0 k’ : S : -_-;S 2*0.63 |

g (10/22.5) 1 k s: 20251{ |
315’* ‘_516 517 0,60 _
8 F 3.32 - 2.25(20/23) =+ ._.36

’ﬁs<®mm—L6-ammwma S,=-luk
83 3

By = 2.25(2.0/23)+1.l+8(15/62)—3.,%(1‘5/62)

gm.-. -0,52 © 8,,(15/25) = o-87

8 5-1. 6-0.07(20/25) Sg = 0966 S’-l—
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TruSS A and D
Second Case One unit load at ths second 501nt.:

]k

6 @10 /70 SRR S L

ST o s el
-

¢ s (15/62) =0, 67 31 = "2'75

it s7= 2.7560/62) = 2~65

M
B -

;{f 315”316"517" *1°5°~“e S
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Truss A and D

”5; Third Case One unit Load at- the center.

‘ R | = . kq -
left | 5

8= 0.5(60/15) A

Sase =ik gy

e e O

L T 1'9“ T
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ff{iTrus

‘s B and E , L S
One unit 1oad at first 3oint

f “ ‘;.fL8ad ggseal

R (9'5/110) 1= o,se jf-’"n

_,.__1111

right

L = 0. 86(56/10)- &8 8':";.::;\_7;.1,_1;;( S
‘ -%;kﬁww%)*gJ5 s =atg

| ;.- 1(21/6.3'5) = 3.30

‘€} fﬁ5-4J5-33szmJ-1&0‘f”

3(55/56) = 35 - w5 53 =

ll

g fs o= 3.20(10/56) - 3‘.3(6 35/21)

= 0.1»3(22.3/10) = 0.96

.1_3 12
=5 = 4'0&78(55/56) ~‘0.f75

=s- 8= = 0, 119(56/10) = -0, 78

,-51;57 "

SR ..';.'»35 = 1.60 - 0,96(20/22.3) ,-.0.73

el
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I.oad Case 1 :

L& 2o gt

we

’fn,

0.96(16/5) = ..3 6 .:_.’-jjfs,;.» f:ff.‘i"i.,-'
= 8 60(141;./1,5)__& b S

.‘4

- TR - Y - R
)

8y = 1(20/2. 75) = 730 e
7‘;]fsé =8, b - 7.2 = 1,20 R

~ m;. e
l

2 ?Iﬁfffs (%#/AS) 7.2 - 8.& 'V§ “‘1.23ff§”~>

[ * --7.37(5/1»51 - 7,3(2.25/21) ~-*-0.22

: ..ﬂi.f}jsii = 0.22(20/5) o 88 o
'i"ifflfisg = 2.20°- 0.88(20/21) = 0.32




THESIS R RPN R
ROBERT coueee GRADUATE SCHOOL S et page IS
; BEBEK ISTANBLIL S : o : e

TI'uSS C and F : i

g s o 2
:-V righ‘b 7

 - 1{21/5‘) = mao SRR
— 6 1+5 lp. 20(20/21) 2.30;" A




o AT D e e { ROBERT COLLEGE 'GRADUATE SCHOOL‘,:'.' T mee 18
L e T BEBEK, lSTANBUL B R :

Truss c and F

,:”_ o

Load Case 13.1
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2 ¢839030E+0117
1%0401349E+0119
3 2190783E+0121

O~ VW=

225163614E+02

3 o 787673E+01
2 0178895E+02
1~:221289E+01
3=¢515104E+0111
2=0884060E+0112

O~ VW

1=0137408E+0214

0109954E+0216
0988631E+0117
0129600E+0119
0184504E+0121

WM W

3=.490760E+01 2
2#,975320E+01 3
1 2124097E+02 6
3 2680646E+0110
2 ¢136077E+0111
1=e146815E+0213
3~:842184E+0115
2 ¢101982E+0216
l ,201739E+0118
3=s899029E«0021

3-.126800E+02 2
2m,T91490E+01 3
1 .902960E+01 6
3 0124768E+02 8
2 o6T6598E+01 9
1 .581830E~0011
3~0124805E+0213
2=s176954E+0214
1 .146641E+0216
3 0105169E+0218
2=o233386E+0119
1=,187078E+0121

3w 13T44LE+02
2=c.173853E+02
1 ,198734E+02
3 o14T954E+02
2=5165926E+01
1 0981514E+0111
3~,695840E+0113
2.113171E+021%
1 .106330E+0216
3 0796939E+0118
2 116839E+0119
1~.109854E+0121

(Yol BN ROV

les126208E+02 2
3%,490760E+01 5
2 0842440E+01 6
1 »103100E=-0110
3 01l43443E+0112
2=:115483E+0213
1 +144458E+0215
3 0B830985E+0117
2 ¢315589E+0118
3 +000000E=99

1=0179613E+02 2
3w0821344E+01 5
2~0111028E+02 &
1=0282857E+01 8
3 0419406E+0110
2=:152088E+0111
1=0206248E+0213
3w 14T094E+0215
2 .136132E+0216
1 o834160E+0118
3=0148254E+0120
2=0122382E+0121

l=s195274E+02 2
3=0142027E+02 5
2 -168389E+02 6
1 +994620E~00 8
3-c:111051E+0110
2 o848307E+0111
1-0137408E+0213
3=0946510E+0115
2 »878B67CE+0116

1-0154970E+0118

3 0105478E+0120
2=-5108568E+0121

page 34 /4

2% 975320E4+01
1 ,126275E+02
3 2680646E+01
2=0319230E=0
1=,146815€+02
3=e642910E+01
2 0101982E+02
1 2126275E+02
3 0295592E+01

2=5153561E+02
1 ¢680930E+01
3 oT44164E+01
2-45205333E+01
12,116847E+01
3%5417650E+01
2=,176994E+02
¢ 205820E+02
c116190E+02
0534890E+01
5622361E+01
0120065E+01

O = N L

2=0163614E+02
1 0117840E+02
3 0138570E+02
2 2737450E=0

1=0711412E+01
3 o708472E+01
2%,113171E+4+02
1 o154942E+02
3 -703018E+01
2%0142038E+01
1 ¢169599E+01
3~0,106183E+01



(21X 3}
~5159543E+02 1
0 640422E+01 3

09914T79E+01 5
6154771E+02 7
-6442832E20010
0975843E=0011
~6154957E+0213
~5160757E+0215
s150214E+0216
e378276E+0118
-5 664T89E+0120
-2551124E=0121

(21X 3)
-2166324E402 1
-+868702E+01 3

e 714615E=00 5
6 164449E+02 7
-0563232E=-00 9
-2335009E+0110
-2918155E+0112
~0152277E+0214
s158819E+0215
0683331E~0017
6603810E+0119
6842790E+0120

(21X 3)
-0137217E+02 1
-0 900008E+01 3

0126297E+02 5
0134322E402 7
¢392141E~0011
-2122306E+0212
-0 138146E+0214
6103726E+0216
0126297E+0217
0306446E~0019

0037

‘1 +828402E+01

2=:113150E+02 1
1-5157563E+02 3
3 s843457E+01 6
2 6110820E+02 7
146349063E+0110
3~u346743E+0112
2=5156626E+0213
1 .150823E+0215
3 ol160026E+0217
2 0622753E+0118
1 ¢820143E=0020
3 0311496E=00

2«5125660E+02
1-:.852412E+01
3. s863923E-00
2 0124100E+C2

O O W =

3=¢295755E+0111
2+o780407E+0112
1=0167445E+0214
3 »15G791E+0216
2 »699401E-5017
1=0423505E+0119

3 0921393E+0121

2=5114084E+02 1
1-4137217E+02 3
3 0104294E+02 6
2 0111634E+02 7
1-6137999E+0111
3~6105896E+0213
2=:122306E+0214
1 «135240E+0216
3 £104294E+0218

2 2157556E~0019 3 +136700£-0121 3

3=0640422E+01 2
2=0109542E+02 3
1 0152750E+02 6
3 o6447T7BE+01 8

2= 6TT968E~0010

1=147958E+0212
3=2160757E+0214

2 2151295E+0215

1 2112660E+0217
3 »,926281E+0119
2 0124002E-0020

3=0868702E+01
2o T46017E+01L
1 s853747E+01
3 ¢855885L+01
2 ¢521654E+01
1 o872708E+0111
3-=2620922E+0113
2~2160532E+0214
1 -917685E+0116
3 o843539E-0018
2-:355610E+0119
1~02341438E+0121

VoW

3-.900008E+01 2

2-6114084E+02 3
1 «134322E+02 6
3 880203E+0110
2~0148398E+0111
1-5138146E+0213
3=-:.105896E+0215
2 2119758E+0216
1-.128707E+C118

120159543E+02 2
3=0555398E+01 5
2 s107136E+02 6
1=c103100E~00 8
3 0252165E+4+0111
2=~e155568E+0212
l=o154957E+0214
3 0153920E+0216
2 0990682E+0117
l=o266500E+0119
3-0700866E=0021

1=,166324E+02 2
3~6686778E+01 5
2 o¢743060E+01 6
1+-2251031E+01 8
3 0185866E+0110
2 ol4T244E+0111
1«6167445E4+0213
3-0152277E+0215
2 o783714E+0]116
1 «944675E+0118
3~0270629E+0120
2—~2255391E+0121

1=0137217E+02 2
3-0900008E+01 5
2 111634E+02 6
1 +328570E~0010
3-0164699E+0112
2-0122306E+0213
1 0135240E+0215
3 0,103726E+0217
2-0661735E~C018
s000000E~99

Pyt

pege 395

2=0113150E+02
1 6112503E+02
3 ¢557983E+01
2=5187943E=0

1 0490152E+01
3=0166738E+02
2%0156626E+02
1 0143679E+02
3 838931E+01
2= 44426 4E4+0L
1=5364508E=0

2=,125660E+02
1 +687863E=0
3 0678467E+01
2-5158077E+01
1+=6391225E+01
3 6659597E+01
2~160532E+02
1 o165525E+02
3 0628404E+01
2 2793291E+01
1 .772688E+01
3-0.279210E+0]

2-,114084E+02
1 0147957E+02
3 «880203E+01
2 0353330E-0
1-0138146E+02
3-,105896E+02
2 2119758E+02
1 o147957E+Q2
3~+574140E-01
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- TrussAma D <Takmg L S*”-’e“’

Hax. Stress. 195‘.50 kips.n-”

 Hax, Stress: 200,00 kipse .- -0
Max, Stress: - 72,00 Ilps. . ..
Stress. 92.00 kips.

' Membérs s
- Members i
- ,znembers‘;

.44.?1‘ & .‘: oo

. '»296 DS COMPe Lo

%;‘-265.82 kips tension. :

42,10 kips: comp,
Ol lib klpg tens.

3.5‘1 00.’,kips=comp.
154,97 kips tensa
1,31 kips compe
‘31.55 kips tens.]'
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DESIGN OF TRUSSES

Truss & and D &

Membei’s H 1’ 23 3

L = 21 ~Use 5/8"" gusset pl. and 1 1/8" rivets. o

Choose  two ~ 8xbx5/8" A216.72 402  rz 2.55 1. |
L. 22x12. 99 = 13,10 ksi.
T Z2a : | -

 F= %25 =z 11,65 13.10 0.K.
Rivets 195 = 6,55 o we= 7
' , 002
“MemberS': 9, 6; ?' ; Stress : 200,00 kip‘s ten$;

. . ’ 2
B . A - 2 0 o 9.1 in »
‘ netu ‘% . -

Stress : 195,50 kips comp.

£z 9.1+ 2 =1L1 in?,

’choose two 6 x b x 5/8" A= 11,72
»‘Rivets t 200 = 6,75 ew= 7
Members :‘8, 10 tresst 72,00 kips comp.
L= 12.70 Choose  two  4x3x5/8" A = 7,95 in’
- . | L =‘12320 x 12 - 1ok '
b = lo’"’é in ‘ ) .1: ~ 1. . i
F=_.72, =09,10 1247 0.K '
5=k - 7
‘Rivéfs s _¥2 = Use 3 rivets,
‘Members.: s ,lf Stress 3 92,00 kips %ens, '
\ 52 4,20  Add 1 @ .20
| 2 L _ .
Use tvo - LX3x5/8" A =7,99 QoK

;f:" o g .-82,2‘5A3,06 "f

Use 4 Rivets.

(Ref. Now &3]
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: _-,_,? Spliees &t 5 :

117 kin.;g 5/8" plate T e
e !f;fFSV rivets ff]j,;*fﬁ(~f!;f;"ﬁ*{”ﬁ‘: ’

. Hembers. 1, 2, 3 206 kipS eamp° =2lg
fifji:EQUSe 5/8“ vusset pl. 1 1/8" rlvets | L '1"~f ﬂ{2;§;f}i
”"iif""cnoose two R 8 x 6 x 5/8“ A 16 72 1112. . r- 2 551p ", S o
Sihips --- —-13.10 k.,z

?% " g 12.1&0 4. . 131:10 .KC ‘
205.82 x:lps tens. R
A 9‘35 + 2 --11.35'
11.7’+ :m .

;Use tuc o ol
| o és‘.*ﬁff' Use 7 rivets.-'~-~f

ifﬁéfﬁﬁembers e R S .
""[;f'r';f'(For %iiwé ”ﬁe“‘mrces of the same members oi‘ truss C aﬁ
“ ¥;?;‘gi1l be added and One member w111 ba designed.)
o i+2.10 + 10¢31 ‘52.11-1 COmP- ' A
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“all rivets 11/8% et 31
\ edge " diétd .wm,m‘iua.,.ﬁ:«_m, center of ‘rivels 1 34
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.;qusset plate "

. DETAIL' OF JOINTS WHERE TRUSSES CROSS EACH OTHER
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iﬂsotuhon of membrane ;-

Yo | + coSoC e '80

”90 (”%)" ‘(‘)a cos X = + :oz - :50 —4 ‘9 ng‘_/;;;

—2 = gasin cp( S ) 199 - 059(1 +§—’5) = 146 ke,

‘,z-iéﬂ-’i:H"——(nq» ):. cos =+ 1022 0.5, 5 kgl e
:.T‘E"‘),{«'“;é‘summﬁ ‘For H‘ne Beam af qu s:rle - b 40 em :A;=:5VO‘C-“*.:;'

E AY‘ 2000 L ‘34 (70 ooo kg /cmna. :"i‘,
E. F{:ec'll i 01(. 'H'le Fo v-c_e R AT
EI‘_ AY‘,; =‘,}3@x zooo x o 59 31 9)00 R
| . 2000% _~2000* ;
E AY‘ *‘f—AR ZOOO 8000 R
am‘ e Y
5 ’.T‘;’{-f:AY' + A r.e A,,* A+ A Ve |
"’*".—",‘,'{;'fﬁ—lleoo - 9100 R l'zo ooo — Sooo R
""ft'zcoo R 1‘31 600 B
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mq,-.:_%(&.e

YR

-XW . e e ) o
_ S‘!n_a("SlY) XW . =

‘3'% sin 3w

11 <3400 -Stw
31

-@

s

Ra.‘

0.53 S.{n

kgem/ern

3w

- Me —xfr &

a—

:‘Fo‘v; cot 3(? wo_"" wﬁll . 'use v

\l 131500

ety )

4

loec'ause’ in the 2ove. of o(?;af‘,oeo‘v_‘o.nc,e »

of moments c,ot 3(,0 Bei's ue.rx Larae Values

3lw

m ———— 9 59 . COt3<P SM(XW"'T) = ‘6 -3 e

SGOV—‘

‘oi i

S5

e |

ey sl

:.fvz'}v-y ;m;ll

very small

v ~. <Pq_ \/_' R e.

%) |

5m o( C,O't %(P cés (XW+

:09 .

0 NN
12

/ISQV‘:’

IO;O.';

n[mosjl’ v

’ olmost wero

almosl 2ero

i ne _2 RX e

Sln o( C.OSXW

o0 |

0

0

R

400 |

1200

about ero |

kg

gfern

c.oi 3 §0 Sln(’é’iw*—

kgemjonm
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: n(p -

¥ f"'?.m m e% Lr'ane

“solution

ieg

l+cos(p

. ‘lj -i-cos (p E

;?25?;: 

36

36|

9.

.?fSQ;

=97 -

=102

-los |

|~

L ( (r,—-'ao-(COsq?_—- ‘+L°S<p ) |

| -loz

188(cos(p-—'

§+cos@ )

REOR B

50 7“.0"6{’ .

‘So

20

e

30

360

Na| =3 | =59

,;?Q;{

ogh

f¢b¥

60
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e
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All tt.e compressive suresse, are less tnan the comoress:.vc strensth of

ﬁ‘?Lj concrete, theraiore ae use mlnimum relﬂforcemept. A‘ the sides we have

re:mforcemen’c fav tenflon also. L

In e dlrect,lon RTINS

Max. tensz.on '?'c’SOll.bs/:a.nz
750 % 2.4 1820L1bs[in';tensi¢n
18“0/20000 o 09 1n of ateelfin o
e 1 08 in2 of steal/ft L,f .
I\IO. 10 bars at. 1 .f.‘t Qpacv.xw !x- : 1.27 Q.ri.j

J.n n@ dlrecclon b, oo
I Aax. tsnsmn : "lO 1bs/i‘n3

o ,,j:j_ 33.0 x 2 4 .' 740 1}35/111 tenalon

Q

740/20000 v o 03? 1n? of steel/in -
: - o 45 in of steel/ft
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Mcxtemat

'flCorrusated Shge{Lf 

Wexght vé:

A f"e‘o.,

Cos’t/w8t oA

Tc_ﬁ,t‘;cosf

P01 No,'

Moo m2

33 00- TL/ 1

46 .QOO. TLl

9%!0

24 ey |

: -\'? ‘800‘.\'«‘31 L

" ~37.5¢, T%/.kﬁj e

63‘,5{30:\1"1_,

9904

?'2145;- 6 1@{;f{7*'

? 700 ka

- l ]OO l<3".ii:: |

'Vv':’.~’;".3;5'6‘TLk/'Fa

31 000°TL|

39,04

356 ."Y’L/ké' 3 300.TL|

“_’9504'.‘

S HH RS BN Y

Z 45 6 : 1,.,\ 5/8 e

356 Tlpy |

40 500 TL .

loe sapt |

LR TL/k(j

.iff”-l'~_20 ooo TL

| ssos |

?',S/g gussei ,,L 240H

’3 56 TL/I'_a l_

9 lnoo,n'

9904

":‘"-"";5/8 Ywefs ?_500

3304 |

i¥:27:V/F145 ZAOHig“*

1340 kj

%04 1

el

:C.lzavmels IO x25/g

‘5060 § +

13 900TL

asey |

.\
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l . C'ohfév._rfefe ' |

9138 TL) 3

'7«700

19453

I

‘k'Blit'uM;b{oLls‘ CO'VQV';Y.lﬂ L

14O T

232% TL/m'zv

35 OOQ o

9497

o -‘Fovf‘misi o .

1%.00 TL/ut

+ 24 000 : "

9492

1 No ?' b‘cwsf 57d0‘;ﬂ |

12000

3481

gNo 10 bars ]‘SOH

2100

-4 300

| g

: f;No 3 st lozoo{i-

| No.d Lars ;Msoff47j3

3550 \<2

%200 |

2481

: _;’lvﬂl. wln 'Eerslq

' 1400 Yl

1 l"‘oo ‘

3642

99 00

| cost anvsis

NOTE

VTVHESE c OSTS ARE

OF SHELL

“NAF!A

,TAKENﬁFROM
B F'IAT LISTESI

BIRIM

* (Refiod)
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4 o nad designed the shell with wieymmetrical Joading wo'should get a

i "05‘. even ‘Ghough the Shﬁll would again' be clleauéf’. SR

0 the other. hand the e roofing has advantages over the shell

 Bghée-purcentags f-‘%--13??‘6.1“1iﬁf‘:’cﬁ?\cféﬁéz\ and v ahouditt got this muoh differsnce |
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