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PART A: ANSWER ALL QUESTIONS

Q1

Q2

(@)

(b)

(©)

(a)

(b)

(©)

Explain the classifications of cross sections. Draw the curvature for the classification

of cross sections.
(5 marks)

Describe the lateral buckling of beam.
(5 marks)

A simply supported steel joist with a 4.0 m effective span carries a uniformly
distributed load of 40 kN/m over its span inclusive of self-weight. The depth of the
joist is restricted to 250 mm and laterally unsupported. Take fy =275 N/mm?, E = 2.1
x 10°N/mm? and G = 81000 N/mm?.

(i) Propose a size for the steel joist

(2 marks)
(ii) Check for the lateral torsional buckling of the joist.
(13 marks)
List down the checking for axial and moment loaded column.
(5 marks)

A 406 x 178 x 85 UB grade S275 column is used to sustain axial load of 2500 kN. The
column is pinned at the top and connected rigidly at the base. Intermediate beams that
provide lateral restrain at y axis are located 4.5 m from column base as shown in
Figure Q2.

i) Classify the column.

(3 marks)
(i)  Check the cross-section compression resistance of the column.
(3 marks)
(iii)  Check the column buckling resistance in both axis.
(10 marks)

Under certain circumstances, UB section is suitable to be used as column compared
to normal UC section. Simply explain ONE (1) of the circumstances.
(4 marks)
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PART B: ANSWER TWO QUESTIONS ONLY

Q3

Q4

Q5

(@)

(b)

State ONE (1) similarity and TWO (2) differences between struts and columns.
(5 marks)

A truss member of 150 x 150 x 75 of steel grade S275 with length 5 m is connected to
a gussett plate of 15 mm thickness by a staggered bolt connecetion as shown in Figure
Q3. All bolts are 20 mm in diamater. Determine the followings;

(1) Tension resistance, Nira of the truss member
(10 marks)

(ii)  The buckling resistance of the truss member by assuming out-of-plane of the
truss governs.
(10 marks)

Figure Q4(a) shows beam-column connection of an office building designed using STAAD-
Pro software. Detail A is referred.

(a)

(b)

©

(b)

Draw typical beam end connection design for

@A) Beam to column flange with cleats
(ii)  Beam to column web with fin plate
(ili) Beam to beam endplate
(3 marks)

Check the suitability of bolts location of the suggested connection as detailed in
Figure Q4(b).
(10 marks)

Verify the suggested connection from Q4(b) if the connection is subjected to the shear
force, Fy of 82.2 kN and the tension force, Fx of 20.3 kN. Use bolt diameter of 16 mm
with Grade 4.6 and steel plate of Grade S275.

(12 marks)

A timber beam is used as a lintel for a 4-panel window opening. The opening is 2.4 m
wide. The beam carries a wall load above it. The timber used is SG2 Standard Grade,
Dry, Sawn, Double 100 mm X 200 mm. Calculate the maximum wall load in kN/m
which the beam can carry. Ignore the selfweight of the beam in your calculation.

(14 marks)

Consider a timber column of SG1 timber, Dry and from Select grade. The proposed
size is a 200 x 200 nominal size (finished size 194 x 194). The height of the column
is 4 m and pin-ended. The column is restrained at mid height on one face while the
other face do not have any restrain. The column supports a floor load above it. Using
Permissible Stress Design method recommended in MS544 Part 2, attempt LhT

following questions. TER.BUYLA
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1) Calculate the ks factor for the proposed column.

(5 marks)
(ii)  Check whether the proposed column is adequate to sustain 1000 kN axial load
demand.
(6 marks)
— END OF QUESTIONS -
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FIGURE Q4(a)
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Plan view

2100 90x 90 x 10L with 300 mm long angle cleat

Elevation view

FIGURE Q4(b)
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APPENDIX
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Table 3.2 Values of fuctors Cy and Cs for cases with transverse loading (for k= 1)
Loading and support . " f
st Bending moment diagram Cs | Co
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Note - the cntical moment M. 1s calculated for tne section with tne maximal moment along tne member

TERBUX A

7 CONFIDENTIAL




