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e Anymissing data may be reasonably assumed. Any skelch may be neat and drawn to scalc.

Question No. One (20marks) . For the shown steel structure illustrated in figure, il is required to

1. Calculate D.L. and L. on the secondary and main beams of the sccond floor. Calculate also the

—

maximum shear and bending for each. (7 marks)
2. Design the suifable cross section of the main beam 1 of the 1st floor roof, Check all kinds of
stresses and defleclion, (13marks)
B main Beam 2 TB - Data:I- Floor beams support 10cm R.C. slab,
I ' 2- L.L.=300kg/m? on st floor roof and 100kg/m? on 2nd floor roaf,
2 Floor 3- floor cover = 150kg/m? and steel used is 37.
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Model Answer

For the secondary beam (Second Floor):
Wp.L=0.10x2.5x1.75+0.15x1 75+0.05=0.8 t/m
WL L=0.1x1.75=0.175 ¢/m

W 1=0.844+0.175=1.0 t/m

Mmax.=3.13mt 1,0t/n :
Qmax.=2.5t ] [

Sm
For the Main beam (Second Floor):
2.5t S50t 25t
0.1t/m ‘
p AT e
1.75m 1.75m
5.2t 5.2t
Mmax. = 4.6mt
Qmax. =27t
R=5.2t

Fcrthe secondary beam (First Floor):
Wp..=0.1x2.5x1.75+0.15x1.75+0.05=0.8 t/m
WLL=0.3x1.75=0.525 t/m
W1=0.84+0.525=1.33 t/m
Dmaxs. 2ot - I
Qmax.=3.33t
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For the Main beam (First Floor):
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13.t | 3.t

Mmax. = 33.2mt
Qmax. =13.0t




Design of section of the main beam-first floor:
F=M/S;
Assume compact section therefore, F=0.64Fy=1.54t/cm? & Mmax.
Thus Sy =2156cm*®* Choose I.P.E. 550
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Check of section class:

c/tr=4.39 less than 16.9/v2.4 _
Therefore, the flange is compact. r=2.4cm
d/tw=42.13 less than 127/N2.4
Therefore, the web is compact.
The section is fully compact. S55cm
Lumax. is zero.
I.1lecm
l ! j_ 1.72cm
| 2lcm |
Check of stresses: ' I |
Check of normal stress:
‘Fact= M/ Sx=(33.2x100) / 2440 =1.36t/cm?® Safe 0.K.
Check of shear stress:
=13.0/(55x1.11) = 0.21 t/cm2 less than 0.84 t/cm? Safe 0.K.
Check of deflection:
Due to L.L. on the main beam only is:
1.31t 2.625t 2.625t 2.625t 1.31t
1.75m | 1.75m | 1.75m | 1.75m
I I I
Corresponding distributed load 1.5t/m
= 1.5t/m
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Reaction of live load from the second floor =0.88t
3 3 6
| Px1L l 088><7 x 10 = 0.045em

Si i == oon ) X8
YT s T E 28 2100x67120

Therefore, 1.7 =0.33 + 0.045 = 0.375¢cm < 700/300 = 2.33¢cm Safe O.K.




