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L, Use the three moments theorem to analyse the loaded beam in figure | below; and hence draw
the beading moment diagram, indicating values at the critical points. (20 marks)
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2 Use moment _m,pﬂ;ml.mnn.nl thehanmmﬂ 2 below by making four_

indicating values ot pritcal points.
(20 marks) ™

%, Figure 3 shows 2 beam with a rolling load moving across it from A to B. Caleulate:

fa)  The maxjmum shear force and corresponding bending moment at point C due 1o the

moving load.
(b}  The maximum bending moment at point C due (o the moving load.
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Analyse the beam in figure 4 below, using the three moment theorem and hence draw
the bending moment disgram indicating values ot eritical points.

Caleulate the reactions at supports A, B and C in the fipure analysed in (1) above.
{20 marks)
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& A beam of effective span bum.is fully resirained laterally and is loaded as described below.
Asammmg grnde. 43 steel, fad57nlSingd kg/m universal beam, will be adequate
in:
(a} bending ULS;
(b) shear ULS;
(c) defloction SLS.
Dt

(b)
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- distributed dead load inclusive of self weight = 10 kN/m #
- point lead at mid-spun = 20 kN

Imposed loads:
z distributed load = 14 kN/m |
. paint lgad at mid span = 16 kN
{20 marks)
Sketch a section of a universal column and indicate the followmg:
Flange, web, I, d, T, t (4 marks)

A universal column 4 metres in length between SUPPOTTS, la rﬂ.]mrﬂl o support an ﬂ:lﬂl
load of 100 kN, The ends of the column are fes it not indirg

Check whether a 203 x 203 x 7 kg/m, grade 43 univ m@w e
(16 moarks)
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7 Use the dats provided below to check the adequacy of the joint connection in figure 3 below,

Diata:
- 16 mm diameter black bolts grade 4.6 10 18 mm diameter holes
- Take lensile aren of bolt as 157 mm® and Py = 250 N/mm’,
(20 marks)
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Fig. 5
'_!.".. {a) lustrate a top side notch in timber joists. (2 marks)
(b}  Explam the following terms as used m timber design:
1) dry stress;
11}  grade stress.
i) glue laminated imber.
{6 marks)
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(e}  Figure 6 shows the layout of a timber decking support Using the dats provided below,
determmine the maximum load intensity that can be carried by the joists considering
bending and shear stresses only. Assume medum term loading.

Datn:

- Size of joist section = 50 x 150 mm

Grade stressas:
F bending siress parallel 1o grim = 12,6 N/mm’
. shear stress parailel to grain = 1.6 Némm'®
| Take:
k3i=1.125 and k7=108 .
(12 marks)
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Table | Design strength p, of grade 43 sieel
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Thickness bemt than or oqual 1o p. for rolled sections, plancs and hollow

oCTig

(mum} (Nfmm?)
16 Y ]
40 L]
&3 255
FEet] 2435

The modulus of clasticity B, lor deflection purposes, may be taken as
205kN /mm? for all grades of steel

Table 2. Ordinary boks in clearanoe boles

Strungth of bolts and bearing strength of bolts and conmected ply (Nimm')

Strangth of balts Bolt grete

16 38 -
Shear strongth p, 160 375
Bearing strongth puwy 460 1035
Besaring sirength of Sieel grade
oommected parts 43 50 55
Emhumnhp- 460 550 650

—

314

Table 3. Load capacity (Grade 4.6 bolts and Grade of 43 stec)

Tenafle
SITEES
Aren 5 Ay
(mm®)

157
245
302
333
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Tuke 4 Universal benms [(abstracted from the Steefuork Deslgn Gubde fo 85 5850: Pari 1, published by the Siccl

Construstion Instiiutz)
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Tabls & Universal beams convirticed {abszricied (rom the Steefwork Detign Guide te 85 3930 Pare |, poblished by
the Sieel Congtrsction Insirtuie)
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Table & — Compressive mrength  Fg
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