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Figure | shows a continious beam with three spans. Analyse the beam using the three
moments theorem and hence sketch the bending moment diagram indicating all the critical

{20 mnrks)

Figure 1 shows a poral frome, Analyse the frmme using the moment distribution Trﬂrthﬂd:ﬁi
hence plot the bending and shear foree diagrams indicating all the ertical values,
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3, {a)  Define the following terms, used in timber design:

f1) hagic siress;
{1}  grode siress;
(1)  green stress; Shegy
fﬂ'} di'_'p"ﬂ-t‘l'l'.‘.'ﬁ&.‘—s-w S ey e P T ;
| M - Hes| gpued
m-*m HLLWT*-'.& Wit b o MMIL:, {4 marks)

=l ', (b} Design timber floor joists for a domestic dwelling given the following in{'unﬂﬂlu;.'

- Timber floor comprises of T and G boards on 4m joist effective span, ot 600 mm
cilres,
o g Loads:
o el dend hiad = 0.4 kN/mm®

A, L= - Tive load = 1.5 kN/mm?
- Joists are SC3 class, and limated to o depth of 200 mm.
= Load duration - medium term, K, = 1.25
- L.oad shaning factor, i, = 1.1
(16 marks)
L] {a)  Siale six assumptions made i the design of a rivetted connection, {3 marks)
(b} A simply supponted steel beam spans 8 m and supports an ultimate central point load
of 170 KN from secondary beam us shown in figure 3. In addition it carmies an ulbmate
uniformly distributed charncteristic dead and imposed loads of 9 kN/m each. I the
beam is only restrained at the load position and the ends, select a suitable UR scction
n grade 43 steel to satisfy bending and shear considerations.
Take E - 210 kN/mm* {17 marks)
| 9 kN/m dead foad
G kN/m imposed load
Fig, 3
20702 a Turn over
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5 A train of 5 wheels loads crosses a simply supported girder of span 22.5 m as shown in
figure 4. Using influence fincs, calculste the maximum pesitive and negative shear forces at
midspan respectively. (20 marks)
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6. fa}  Denve the formula for Euler’s buckling load for a long column of wniform
eroas-goction with its twio ends hinged. { 10 marks)

k) A round steel bar of diameter |5 mm and 2 m long 15 piomed at both ends, 1=
subjected to a gradually increasing axially compressive Toree,

Compiter:

(1) the Euler's buckling load;

(i) the maximum lkeral deflection eormesponding to the buckling conditions,

Takz E - 210 kN/mm*; Yield siress - 240 N/mny. (10 marks)

J?/ Figure 5 shows a cross sechion of o strot columm made from s 200 x 150 mm [-section with
250 mum % 12 mm plale welded on the top fange.

= Properhes for the 200 x [ 50 mm Fsection,
- Area. = 6650 mm*
- Inx o 47.6 x 106 mm*
< lyy . 119 106 mm'
= Averiical load of 40 kN acts ot P, the line of thrusi passimg 50 mm from the X-X axis and,
25 mm from the Y-Y axis of the [-section,

Calcalate the maximun stress developed in the section. (20 marks
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8. [ (i) State five factors which govern the safe load on sieel stanchion. (5 murks)

(i) A65 x 50 x ¥ mm angle tie is to be welded by the long leg to & gussel plate as
shown i figure 6. 1t 15 required to transmit characieristic dead nnd imposed
loads of 50 KN and 60 KN respectively, Design suitable 6 mm fillet welds X
and ¥ as indicated.

Tuke: pw =220 N/mm?, fillet weld size = 6 mm, (6 mitrks)
Gruanscl ¥
plare r 1
R
471 dmm
-.4.___—....-,___._._“.-.--.-..__—-
M. lmm ; %
G5=530xk
Angle section
T- = Fig. 6
{b)  Determine the safe long term axisf load that 2 75 mm % 150 mm sawn timber post
strength class SC3 can support if it 15 restrained at both ends in position and one end in
,:,-5'.::'3_ direction with its actual lengh as 2.1 m. {9 marks)
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Table 1: Modification factor Ky for durtion of loading

Dusation of loading 2 Vale of K
Lomg term

(e dead + permiingdt imposed) 10o
Medbim term

(eg. dead +snow, demd + wemparury imposed) [35
Short tarm

(o dead +impoeod + wind, dewd + Imposed + mnow + wind)  1L.50
Viery short term

(op.depd dimposed vwind) 0000000 L7
Table 2; Depth fuclor, K7

i

1, B, =1.17 for soliat beatis having o dagth < T2mm

.

—— mErren

2 K, =1360/K)"" for s0iid besms
with Tﬁiﬁi{hciﬂﬂm
3 Ky =081 (h% + 923040 )¢ (1" + 56800 forsulid beans

with b Hilom

Table ¥: Gende shasas, modulie of shasticlty and donsity for strength class SC2 for
Iho dry sxposure condition

Compregziin Sheoe  Modeiks of SIEMicRY. ApyroSIMEIn

: :
mﬂm m ] ﬁ_ﬁm ﬁﬂ'“‘gi o : !

o g 1 jminln  fo-gendn mwﬂr m [ )

SC1 238 e

Clrrevity
B e g g’}
) A6 oEDO  ASBO S4B

=1 f.68 _.%JEL_ b
S .57 5
i 13600

" Whern the speciicaion specilieslly prohioifs wane of bearing areas, ihe higher vales of
Compression parpendicular o the geain shess moy bo used: ofthenwise the Iower valls
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Table 6: Modification factor K, for compression members (Table 22, BS 5265)
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TARLE ALLOWABLE STRESS p, ON OROSS SECTION
FOR AXIAT, OOM PREXSIIN
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