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Give Two (2) main reasons of structure analysis.

{2 marks)
Discuss Five (5) main parts in structure design.

(5 marks)
Describe briefly what you understand about earthquake design.

(3 marks)

A uniform distributed load and point loads are imposed on the simply
supported girder as shown in Figure Q1 and laterally restrained throughout
its length. The grade of the steel and the stiffener is S275.

(i) Check the suitability of the girder initial size selection as in Figure

Q1
(5 marks)
(i)  Classify the flange and web section
(5 marks)
(iii)  Check the moment capacity of the steel section
(5 marks)
(iv) Check the shear capacity of the steel section
(4 marks}
(v) Check for deflection
P {6 marks)
(vi)  Check the bearing capacity for load bearing stiffener.
Use 2 flat 200 mm x 12 mm thick.
(5 marks)



Q2

Q3
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Figure Q2 shows the plan view and cross section of water reservoir. The plan size
is 21 m x 32 m. The maximum water height is 6.5 m and the normal height of
stored water is 6.0 m. (Given f.,, 35, f, 460 N/mm?, bar size 12 mm)

(a) Estimate the wall thickness due to shear requirement. Assume steel ratio is
0.5.
(6 marks)

{b)  Check applied moment against ultimate moment of resistance based on the
wall thickness in Appendix 1.

(4 marks)
(c) Calculate the area of reinforcement for the wall
' (6 marks)
(d)  Calculate the design crack width.
(14 marks)

Figure Q3 shows the section and reinforcement detailing of cantilever retaining
wall. As a Structural Engineer, you are required to:

(a) Check the stability of the wall against sliding, overturning and settlement;
{15 marks)

(b) Check the adequacy of reinforcement for the wall and the base.
(15 marks)



Q4

(a)

(b)

(€)
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Describe briefly the following method for composite construction;

(1) Propped construction method
{3 marks)

(i)  Unproppped construction method
(3 marks)

By using a sketch, show the three possible locations of the neutral axis of
the composite beam based on R,; R, and R,, value.

Where:

Ry — Resistance of concrete flange; R, — resistance of steel section;
R,, — Resistance of overall web depth
(9 marks)

Figure Q4 shows the plan view of composite floor. The connection
between beam and column is simply supported. Imposed load on the slab
is 6.5 kN/m®. For beam 3/ A-B, determine:

(i) Moment capacity of the beam;

(5 marks)

(ii)  Shear capacity of the beam
(3 marks)

(iii)  Longitudinal shear connectors capacity {use 19 mm x 100 mm
connector)

(7 marks)

- END OF QUESTION -
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For limiting crack width of 0.2 mm:

For limiting crack width of 0.1 mm:

APPENDIX 1:
Table 3.1 Approximate minimum thickness A (mm)
of R. C. Cantilever wall subjected to water pressure
Height of Minimum wall
wall i) thickness b (mm)
8 800
€ 700
a 450
2 250
Table A2 T2 hH— 800 Cover to main bars = 56 Crack width = 0.2
Bar spacing (mrm)
Bar size
{mm) 100 125 150 176 200 250 300
12 Itz z2 253.7
285 285
279 252
16 3728 318.0 3I’L9 321.3 281.2
275 290 285 285 285
338 313 295 280 268
20 484 .1 399.7 344.6 306.7 279.8 245 2 292 7
233 238 245 263 262 285 285
391 363 342 32 310 2g8 271
25 a8ba. 7 526 8 442 5 384.0 3421 287 7 26653
207 206 206 207 209 218 2371
453 420 396 376 359 334 314
32 945.4 746.8 614.2 521.3 454 .0 366.7 312.4
189 184 180 176 174 174 177
532 484 465 442 422 392 369
3ac €m
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Table 3.2 Allowable ultimate shear force in slabs (kiN/m). Grade 35 concrete

Steel rati
1039 A!ra a Effective depth imm)
bd 140 190 240 330 430 630 730 920

0.17 M3 896 1068 1356 1684 2467 2859 3803
0.25 81.1 101.9 1215 154.2 1915 2806 3251 4088
0.50 1021 1284 153.0 1943 2413 3535 4096 516.3
0.75 116.9 1470 1762 2224 276.2 4047 4689 591.0
1.00 1287 1618 1028 2448 3040 4454 5161 6505
1.50 1473 1852 2207 2802 348.0 5099 5908 7446

Note: A; is the area of steel that is fully anchored.
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