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Analyse the loaded beam in figure 1 below, using moment distnibution mnﬂ&@l’l‘?ﬂxﬁmrﬂ
the bending moment and shear force diagrams; indicating values at all critical points.
(20 marks)
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Figure 2 shows a simply supported beam carrying 2 umit load moving from support A o B.

Draw the influence hne diagram of the

(a)
reaction at A, indicating coordinate values at A, C, D, E, F and B,

(i)

{it)  shear force and bending moments at point D indicating coordinate values at

A, C,D,E, Fand B.
{17 marks)

Determine the shear force valoe at F if 15 kN and 10 kN point loads are placed at D and
{3 marks)

(b)
C respactively at the same timie.
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=) Using the data provided below, select a suitable universal beam from the tables provided and
henee design the fully laterally resirained beam marked X-X in figore 3 for:

{i) bending ULS;
(1)  shear LILS;

(i}  deflection SLS.

= Agsume grade 43 steel.

Data
Finishes = (.7 kN/m*
Imposed load = 12 kN/n?
Assume sell weight of UL.B. = | kN/mrun
Umit werght of concrete = 24 kN/m’
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Fig. 3
{20 marks)

4. {a}  Ulustrate any three end Axity conditions for columns showing the expected deflected
shape, (3 marks)

{h) A universal column 6.4 metres long, with both ends restrained in position and direction
has 115 web braced on both sides at the midpoini using tic beams. Check the adequacy
of a 203 x 202 x 86 kg/m universal column if it is to carry an axial load of 2000 kN,
Assume grade 43 steel. {17 marks)
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(g.’ Figure 4 shows a loaded continuous beam. Using three moment theorem:

easytvet.com

ta}  Analyse the beam and hence plot the bending moment diagram indicating values ot

eritical points.

(k) Calculate the reactions and hence draw the shearforce diagram, indicating the critical

values.
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= 24 ks 2%, (20 marks)
B. The layout of the support for a timber platform 18 shown in figure 5 below, Using the datn
provided, check the adequacy of 100 x 250 mm timber joists in bending, shear, deflection and
bearing.
Dain
Dead Loads = L& kN/m*
Imposed loads = 28 kiN/m®
Length of bearing al supporls = 100 mm L
Grade stresses: e o Pt o,
Bending paraliel to grain = 7.9 N/mm’ F o
Shear parallel 1o grain = [L78 N/mm* :
Compression perpendicular to grain - = 1.93 N/mm? Y i o
Take: Y- el 05
Emean = 9.9 kN/mm? g‘ﬁi{m
K,=125,K =1.02,K, = 1] g
e (20 marks)
ey 3
Joists S T %
Fig. &
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7. ia) Hiustrate four types of farlure in bolted joints. {8 marks)

(b}  Figure 6 shows a bolted comnection. Use the data provided below 1o determing the shear
capacity of the connection with respect to:

(1) bolt shear; ,F 5
(i) bolt bearing; ;
{ui)  plate bearing; ,.E L

(iv)  plate tension capacity.

Ep

Diata
- 200 mm diameter, black bolis with tensile cross-sectional ares of 245 mm?
- bolt grade - 4.6
Take:
P =250 N/mm? e
K =125 (12 marks)
|
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Fig. 6

8. Use moment distribution methoed to analysc the beam in figure 7 and hence draw the bending

moment diagram, indicating values at all cntical points. {20 marks)
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Table 1 Design strength p, of grade 43 stedd

Thickness less than or equal 1o Py for rolled sectionn, plares aed hollow

seciiong

(mm) (N/mm?)
16 275
40 265
63 255
100 245

The modulus of elnsticity E, for deflection purposes, may be taken as
205 kNjmm? for all grades of steel

Table 2, Ordinary bolts in clearance boles -

| Strength of bolts and baaring strength af bolts and canmected ply (Nimat')

Strength of bolts Bolt grade

: 4.5 8.8
Shenr strength p, 160 375
Besring strength puw. 460 1035
Besring streagth of Steel grade
connected parts a3 50 55

Bearing strength pw 460 550 630

Tehle §. Load cepecity {(Grade 4.6 bolts and Grade of 43 steel)

MNominal Shank Tensile
dianeter area giress
A Area M Ap
{mum) {mm®) (mmim®)
18 201 157
20 314 245
n 180 303
4 452 353
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Table 8 Universal beama (abstrocted from the Steefwork Dengn Gulde to 85 5950: Faer [, poblished by the Stec)
Construction Imstimoe)
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Table S Universal columns (sbstracted from the Steefwork Design Guide to BS 395). Part J, published by the Steel

- Comnstruction Institute)
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Table §  Universal beams comtimued (abstractod fram the Steetwork Design Gulde fo 885930 Part I, published by
the Sieel Construction Tastitaie)
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Table 7 Universal columns comriusd (abatrmoied from the Steetwark Dhraign Guide to 853930 Parr ! putdished
by the Bieel Construction Instiinbe)
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