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4.9. Case studies

The example chosen for optimum design is a flat space structure 16.8m x
16.8m having columns only on the periphery. The plan of bottom chord, top

chord and bracing members are shown in Fig 4.7 a, b, c respectively.
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The loading conditions chosen are dead load, live load and wind load. The
initial feasible configuration has eight panels in the X and Y direction for the

bottom panel.

The number of design variable chosen is 5.
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In the initial complex 27 configuration are generated, including the initial
feasible configuration. Random numbers required for generation of these
configurations are fed into the computer as input. The variables involved one
type of arrangement, height of the truss, number of panels is x direction, number
of panels in y direction and location of columns. The number of iterations for
development during optimisation procedure is pictorially represented in Fig 4.8.
The final configuration selected is based in the least weight of 15 Kg/Sq mt for

the initial feasible of weight with respect to height of space frame.
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The depth of space frame as it varied with iteration for various weights of space frame is shown in
Fig. 4.9
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Fig.4.10 shows the final optimised structure with 445 joints and 1402

members.

Fig 4.11 (a, b, c, d, e) show various views of the space frame as it

defermes during loading for the boundary conditions adopted.

W

o oo o
™ TE=L=
St E (W Mo O T - ]
[t} = - D e =l
W . BmER U U e B
Vi o4 o b ™
TR I | = -
0 Dy e (B3 L (ni
ORI LT e BN S g Pry B
&0 v B =T ]

1
Plan of bottom chand e o large space frame.

Indian Institute of Technology Madras



Design of Steel Structures Prof. S.R.Satish Kumar and Prof. A.R.Santha Kumar

e
Ly

H L B T a
w0 = L= v 30 o e OO [~ T fre)
[+al ] 3 U WD WD LD WD e P e 00 = D

e leal = W B e 2 . SN (Y 0D

fe O N OHOO - - Ly o

W N 0 st vl ol T s
=] = = Tt TN IR T TH R B O

[ e I | 1 1) |

- W et w

Uy B -e 53 3 M el B R N IIII

FLRMWULDED MmMEEXT X

Ll I - ] (= A O I

P*lan ol top chord

Indian Institute of Technology Madras



@
S
=}
4
]
=
=
c
@
@
x
<
Y—
e
o
=]
c
@®©
@ prome
m PARAHPIE SUARPRED ottty
=}
4
=
@
I
@
-
(2]
Y—
o
=
o

d3440d-2
efbr"9e-=52-¥
000T= dZ
0050T= dA
00ZES= dX
LeROE=LSI]
I8PLEL " == AL
JEPIS = AL

GgE "

%2}
@
S
e}
®©
p=
Py
()]
o
o
c
<
(S]
Q
et
Y—
o
Q
=
=]
=
=
(2]
=
c
8
©
=

Design of Steel Structures



Design of Steel Structures Prof. S.R.Satish Kumar and Prof. A.R.Santha Kumar

T & O O

Lot Y e I i e

Ly 1L o e

@O & O3 O [l

Ly U el vl
| | I mnn

B

L7} [= ¥}
== e e 0
[ a9 2 2B

sfuriation profile al lop chord level

D

Indian Institute of Technology Madras



Design of Steel Structures Prof. S.R.Satish Kumar and Prof. A.R.Santha Kumar

TION

SOLUT

-:.\'", _|;|' ||I:r~fl\.
|
u

TRT]

4
L

=2
; ©

prolle al Deilonn glwsrad lescl

BPetorrannale

r

Fig4.114a,b,c,d, e

Indian Institute of Technology Madras



