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1. (a) State three advaniages of the following connections:

(1) Bolted connections;

(i)  Welded connections. (6 marks)

{(b)  Figure | shows a bolied connection required to transmit a tensile force of 250 KN.
Check the adequacy of the joint in terms of:

mn Tensile stress in plales;

i . - H‘H
(1)  Tensile stress in angles; - 5’ *'~' 23
i)  hear stress in bolts; *\
{iv) Bearing stress inangles. 1’1;1;5.______,;’; " (14 marks})
Take the area of an 89 x 76 x 7.8 mm angle 1o be 1235 cm’.
Permissible tensile stress = 155 Nmm?
Permissible aliear stross = B0 MN/min?
Permissible bearing stress = 250 Nfmm*
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2. {a) State four advantages of casing a steel section, {4 marks)
ih) A universal column used as an edge stanchion in 3 multi-storey building has an actial
length of 3.6 m centre to centre of floor beam. The loading in the bean is as shown in
figure 2, Diesign the stanchion as an encased column in Grade 43 steel, using the
tables provided. (16 miarks)
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Fig. 1 g /3
3. {w)  Define the following terms us used to structure timber: b~
{1l Basic stress:
{11}  Circen stross;
(1ii)  Grade stress, {3 marks)
&) A solid timber column of 200 mm x 130 mm and of strength of class 50 4 384 m long
It 1 restrained in position and direction at both ends wnd s required 10 camy an axial
load of 85 KN. Check the adéquacy of the colummn,
. Table 9 BS 5258
- Grade stress parallel to grain : 8.7 Nimm’
- Enunumim = 7.1 KM/mm*
- SRk T Il.'._ - L0,  for medium durstion,
{17 marks)
4. Using the moment disiibution method, analyse the beam in figure 3 and sketch the
bending moment diagram, indicatmg all eriticel values, {20 marks)
WF - 45K N/m "T”" Vs
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. ¥ Using the three moment theorem, analyse (he bean shown in figure 4 and hence sketch the
shear force and bending moment diagrams, indicating values at all critical points; {20 marks)
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Fig. 4
8. Analyse the frame in figure 5 using moment of distribution method and then plot beading
moment diagram, showing the values at all eritical points. {20 marks)
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Fig. 5

7 (a)  Figure 6 is a simply supported universal beam loaded as shown. Using the data
provided below, check ifa 533 x 165 x 73 kg/m UB will be satisfactory and hence
check for shear and deflection.

Data
: Live loads = 75% of point load
- Comprestion fanges fully restrained
P 1080 N/mm?
E = 210 KN/mmy'
{9 marks)
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b) iy Sketch any two butt welds,
{i]) - Design the connection in figure 7 shown using balanced weld design.
{11 marks)
ﬁ " "
GG Banim
‘;I: 285kN
B e
Fig. 7
H. (a) State five properties of structural timber as a construction material, {5 marks)

(b} A timber having a clear span of 6.0 m is suspended on 250 mm bearing at each end.
The beam carries & uniformly distnbuted load of 15 KN/m over the entire span.

Diesign the beam using the following information:

27054302, 2710/302
2709/302
{detiNow 25

Permissible deflection = span/300
Permissible shear stress = 1.2 N/mm*
Depth of section 18 twice the breadth
Young's modulus of elasticity, E - 8 KN/mm*
{15 marks)
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