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A beam ABC is built in wt A and T and supported on rollers at B as shown in figure 1.
Analyze the beam using the three moments theorem and draw the bending moment diagram
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indicating &l critical values, E 2 marks)
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.4 Analyze the frame shown in figure 2 using the moment distribution method and hence sketch
the bending moment dhagram. (20 marks)
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L3 A contilever beam with effective length 1.5 m i bailt into 4 wall a8 shown in fgure 3. Tt

supports unfactored dead and miposed loads of 20 kN/m and 40 kN/m respectively. Sclect
a suitable UB section in grade 8275 {grade 43) steel to sotisfy bending, shear and deflection

criteria grven that E= 205 kNimm®, P, =275 N/ (20 marks)
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4, A manled timber joint is reguired o carry a long ferm axial load of 4 kN, The tmber is
soltwood of strength class C16(SC 3 and sized 50 x 150 mum.

fa)  Delermine the number of nails required and their spacings if 4.2 mun diameter,
G0 o Jomg., towd wine nails are used.

th - Detail the joint

Assume all madification factors are equal w .00, (20 marks)
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Design a suitable encased steel column section in grade 5275 stegl to suppon a factored axial

cemcentric load of 1200 kN and factored bending moments of 30 kM/m about the major axis
and 10 kNSm about the mmor axis, applied at the top of the column. Check Tor strut capacity
and cross section capacity. Take the effective length of the columnas 4 m. £, = 25N/mm”".

(20 marks)

b, A rectangular column curres a load Pof 200 kN ot an eccentricity of 30 mm to both principal
axes as shown in figure 4,

(a)

(b)

7 ia)

i)

2T07/302

Caleulate the stresses ol each comer of the column;

Determine the maximum eccentricity of the loud from the X-X axis il the eceentricity
about the Y=Y axis is maintained at 30 mon and if 0o tensile stresses are allowed o
develop in the section.

(21 marks)
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State five sssumptiony made in the analysis of pin-jomnted columns and struts,
5 marks)

With the-aid of a skeich_ show that a pin-jointed sout, the Baler eritical load js:
I
Pe= _:g]:l1£_1_ {15 marks)
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K. Figure 5 shows a simply supported beam.
(i) Sketch the influence line diagrams for the following load components:

(i) reaction at A; ]
(i1} shear at D
{iif)  bending moment a1 D,

(10 marks)

iby  1F the beam is subjecied w a single concentrated load of 10 kN and a oniform load of
4 kN/m spread over the entire span of the beam, determine the following valoes:

(il maximum reaction at support A;
(i}  maximum shear at pont D

{ 10} muarks)
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Univarsal columns - dimensions and properties
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Table 61 — Basic single shear latoral load for round wirs nails in a timber<to-timber joint |
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