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I.  A230KkN reaction from a beam of which a half is due to the imposed loads is suppdrtedatyfha' © 1. CO M
top of & pin-joimed stanchion. 4 m long.
Check if a 203 x 203 x 46 kg/m U.C. in grade 8275 steel is satisfactory
Assume that the beam to stanchion connection 15 o the web as shown in figure 1.
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4)

3

Figure 4 shows 4 loaded continuous beam. Using the three moment Uw&mmanﬂr&f-ﬂlﬁhﬁﬁt Com
and hence plot the shear force and bending moments diagram indicating values at critical
points. {20y marks}
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(a) Stute two methods of grading structural timber giving one advantage of cach.
(4 marks)

(b)  Flgure 5 shows.a loeded timber joist beam, Check the adeguacy of the 250 x 100 mm
joist in shear, bending and deflection given the following data:

Grade stresses for CLE timber:

* In bending parallel to grain = 5.8 N/mm’

* In shear parallel to grain = 0.67 Nimm®
Permissible deflection = Yag of spun
Maodification factors: K,=1235K, =104 and K, = 1.1

: : . Ty wr

Where: w = imposed factored load (U131
W = Imposed factored pomnt loads.
E__ =9100 N'mm®

{ 166 marks )

BkN[ imposed unfactored )
BEkM| deod unfoctared]

22 kMNim| imposed unfoctored)

250 = 100 mm Joist
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2 tap  State three situations where mfluence lines can be applied in structures. € %‘-".ﬁ&iﬂat com

ih) A girder has u span of 40 m. Two concentrated loads of 18 kN and 25 kN at a fixed
distance of 5 m, rolling along it are applied. Find the value of maximum B.M., and S.F.
at 10 m, 20 m and 30 m from the left hiand end. (17 marks}

'.-'._.u Analyse the loaded beam shown in figure 6 using moment distribution method and hence draw
the shear force and bending moment disgrams, indicating values at all critical points.
(20 marks)

Fig. 6

B ta)  Using neat sketches, illustrate the following types of welds:

(i Double *UI" butt weld:
(i}  Double "V butt weld;
(i)  Single )" butt weld.
(i marks)
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(k) Figure 7(a) shows n steal bolted joint of two tension members of size 15 x @ﬁ&ht Vel
Dietermine suitable sizes of bolts to be used to withstand the tensile force applied

of 175 kN, =

Take: Shear strength of bolts P, = 375 Nimm’ o = 35
Bearing strength on plate F|_ = 1000 N/mum® —

(B marks)
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{c) A single-equal angle section of size 75 x 73 x 15 mm is welded to a gusset plate as
shown in figure Tih). It is to ransmit a load of 160 kN. Design the joint using an
8 mm fillet weld given that;
permissible shear stress i weld = 220 N/mm* {6 marks)

W
(]
= = Lt 160 kN
=
~a

—

Gusset plate .,:.'.'I-'f'f'-_"Tri_ur"_."_' —
Fig 7 (b)

L T8« 75 « 1S mm angle
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Strength of bolts in clearnnce holes
1 Bolt grade (N/om*)
= 4.6 5.8
Shear strengh, p, 160 175
Bearing, strength, po, 1480 1038
Temsion strength, p, [ 195 450
Strut table selection
Type of section Thickness® Axis of buckling
X=X ¥-¥
Hot- rolled structural hollow section - -
Rolled I-section . .
[ Rolled H-section Up 1o 40mm Tabic K(a) | Table 8(b)
Over 40mm Tuhie 8(h) -

* For thicknesses between 40 and 50mm the value of po-may be taken as the average of the
values for thicknesses up to 40mm and over 40mm

Areas of group of reinforcement bars (mm’)

Bar Number of bars
Driameper

(i) 1 2 i 4 5 ] i1 B o 10
f il By M3 141 TW 198 236 354 233
B 50 W 131 201 21 302 35z 4 452 S03
10 79 157 236 34 393 AT] 550  &28 - 07 768
12 13 226 339 452 58S 679 792 905 1017 1131
16 201 - 402 603 304 1005 1206 1407 160F 1509 2011

20 34 628 2 1257 1571 1RHS 2190 %1% 37T 3142
25 401  SB2 1473|963 2454 2945 3436 3927 4418 4009
2 804 I608 2412 3116 4021 4805 5620 6433 TIIT  BO42
M 1236 2513 3769 5026 6383 7539 #7096 10050 11310 12570

o
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Table 8{a): Compressive strength, p, (N/mm’) for struts
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Table &{b): Compressive strangth, pe [N/mm3) for struts
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