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]2 Figure 1 shows a simply supported beam with a moving point load as shown.
Draw the influence line diagrams for:

(a) reaction at A; (5 marks)
(b) shear force and bending moments at C. (15 marks)
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2+ Using moment distribution method, analyse the beam shown in figure 2 below; by making
four distribution and hence sketch the bending moments diagram, indicating values at critical
points.
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(20 marks)
3. Use three moments theorem to analyse the beam in figure 3 and hence determine the

moments at B (MB) and at C (MC) respectively.
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(20 marks)
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4. A 5.8 metre long fully laterally restrained beam is to carry unfactored uniformly distributed
load of a 95 kN/M along its entire span. If loading consists of 40% imposed load and 60%
dead load (inclusive of self weight), check the adequacy of a 533 X 2.10%x 92 kg/m universal
beam if used in accordance to BS 5950 with respect to:

(a) flexure;

(b) shear;

(c) deflection;

(d) web buckling.

Data

Assume grade 43 steel

Take Pc = 101 N/mm?
The beam rests on 100 mm end bearings.

(20 marks)
5 (a) Determine the maximum live load to be carried by the bolted joint in figure 4 given
that the live load is 60% of the total load.
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(16 marks)
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(b)  Determine the design load P that can be sustained by the 8 mm welded joint shown in
figure 5.

weld

Take Pw=2i5N/mm

E19.5

Take Pw = 215 N/mm”
(4 marks)

6. A timber floor is to be supported by 50 X 50 mm joists spaced at 600 mm #; , cach of
3.2 metre effective length. Use the data provided to check the adequacy of the joists against
(a) bending;

(b)  deflection;

() shear.

Data

Floor boarding = 034 kN/m?

Ceiling = 0.15 kN/m?

Imposed load = 0.7 kN/m?

Joist weight = (refer to tables provided)
Load duration = medium duartion

Modification factor K8 = 1.1

(20 marks)
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Using moment distribution method, analyse the frame in figure 6 by carrying out two
distributions and hence sketch the bending moment diagram indicating values at critical points.
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(20 marks)

A train of loads travels across a bridge while maintaining the load spacing as shown in
figare 7.
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Fig.7

(a) The maximum bending moments developed at point x - X on the bridge.

(b)  The maximum negative and maximum positive shearforce at the condition determined
in (a) above. (20 marks)
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i : T:bl; lq,Unimmlhum{ahmd from

the Steelwork Deslgn Guide to BS 59350: Part I, published by the Steel
Construction Institute}
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BS 5950-1:2000
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TeMe:3 Design menglh Py of grade 43_.31.&)&

Thickness less than or equal to p;lforrollodsectiom,phmnndhonow
sections

(mm) (N/mm?)
16 275
40 265
63 255

100 245

The modulus of elasticity E, for deflection purposes, may be taken as
205 kN/mm? for all grades of steel.

bl 4T OctneybolsickametelR

MEMWMWOIM# awicmmectedply (NI

Strength of bolts _ Bolt gréide
o A6 8.8
Shear strength ps 160 375
. Bearing strength pw 460 1035
Bearing strength of " Stpelgrade
connécted patts 43 56 55
Bearing stiongth pis 460 550 650

b e 1]

Nominal - Shenk

dismeter area
A
(mm) (mm®)
16 201
20 314
22 380
24 452

Table ' S Load capacity (Grade 4.6 bolts and Grade of 43 steel)

Tensile
Am &!AT
()

157
245
303
353
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Table & Grade stresses and moduli of elasticity for strength classes: for the dry exposure condition (BS 5268 Part 2

1988 Table 9)
Strength Bending Tension Compression Campression Shear Modulus of elasticity Approximatc

class  parallel parallel paraliel perpendicular  parallel densityt

to grain to grain 1o grain to grain® to grain

. Mean Minimum

N/mm?) (Nmm*)  (Nmm?)  (N/mm?) (Nmm?) (N/mm?) N/om?) Nfmm?)  (ke/m®)
SCl1 23 221 3.5 21 1.2 046 6800 4500 540
sc2 4.1 2.5% 53 21 1.6 0,66 8000 5000 540
5C3 53 321 6.8 2.2 1.7 0.67 8800 5800 540
5C4 1.5 451 79 24 19 0.71 9900 660D 590
SCS 10.0 6.03 8.7 28 24 1.00 10700 7100 580/760
SCe§ 12.5 75 12.5 38 28 1.50 14 100 11 800 840
SCT§ 150 9.0 14.5 44 33 1.75 16200 13 600 960
SCB§ 17.5 10,5 16.5 32 39 200 18700 15600 1080
SCH 20.5 123 19.5 6.1 4.6 225 21600 18000 1200

Tadle 7 Modification factor K, for duration of 1

oading (BS 5268 Part 2 1988

Table 17)
Duration of loading Value of K,

Long term .,

{e.g. dead 4 permanent imposed*) 1.00
Medium term

(e.g. dead + snow, dead + temporary imposed) 1.25
Short term

{e.g. dead + imposed + wind,f dead +imposed 4+ snow + windf) 1.50

Yery short term

(c.g- dead + imposed + wind}) 1.75

Table 8 Modification factor K, for depth

b Ky = (300/R)>"*
72 1170
75 1.165
97 1.132

100 1128

120 1.106

122 1104

125 1101

145 1.083

147 1.082

150 1.079

169 1.065

170 1.064

175 1.061

194 1.049

195 1.049

200 1.046

219 1.035

20 1.034

25 1.032

244 1023

245 1023

250 1.020

294 1.002

295 e

300 1000
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