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Question 1 (25 marks)

section in grade §275, which is connected by one leg, is to

welded gusset plate and
Determine the

a) A 150 x 150 x 18mm angle
the connection will be made by a

be used as a tie. Firstly,
the width of the member.

secondly by two M24 bolts in a line across

tension capacity in each case.

b) Determine the tension capacity of the steel plate shown in Figure Q1, if t= 25 mm, h

=500 mm d =26 mm and the steel plate is of grade S460.

e S275

Figure Ql: angle section in grad



Ouentlon 2 (25 mnrha)

Determine the moment eapieltien Mo of the Tollowing struetural seations,
A AT 1A 02 U i ateel grade 8274, subjected (o pare bending,

i)
h) A AT x 1A N2 LI D wteel pride H2TS, sibjected 1o bending plus 700 kN axlnl
1) AR D ! ¢ ’
compreaslon,
i) A 2848 102 % 20U I steel grade 8274, sublected (o pare bending,
) A 254 x 102 x 28 U dn wteel prade 8275, subjected (o bending plus 400 kN axial

comprexslon

Questlon S (25 marks)

1 Al ( '( o (e |
Design a slmply supported beam eareylng o conorets (loor slab over n span of 9.0 m In grade 8355
steel, The slab Iy assamed (o provide Ml lnteral restealnt (o the benm, The characteristic dead load,

which ncludes an allowance for sellswelght, I8 15 KN/m, and the characteristic imposed load is 20
KN/m. Hint: Trey 833 x 210 x 122 U1,

'

Question 4 (25 marks) ‘
Check the ability of'a 356 x 368 x 202 UC In grade 5275, to withstand an axial compressive load of

2000 kKN over an unsupported helght of 6,0m assuming that both ends are held in position, but are

provided with no restraint In direction,

Question 5§ (25 marks)
A beam s required to span 8.0m and Is to carry three point loads at quarter points, 2,0m apart, Each |

factored load is T00KN, The three loads are applied to the top flange of the beam and they are free to
move laterally, The compression flange is unrestrained over the entire span and free to rotate on plan,
Atboth ends the compression lange has partial torsional restraint against rotation about longitudinal

axis provided by connection of bottom flange to supports, Select a suitable UB section in grade S275

steel, Hint: Try 610 x 305 x 179 UB (25marks).

Question 6 (25 marks)
n) For a trapezoidal section, show that My = Syoy, (7.5marks).
b) What is local buckling? State factors that can influence the occurrence of local
buckling in a structural member, (7.5marks),
¢) Using moment-rotation behavior curve, explain the following terms:
i, plastic section;
i. compact section;
i semi-compact section;
iv. slender section .

(10marks).
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