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PART 1

Ql (a) Give Two (2) main reasons ofsauctue analysis.
(2 ma*s)

(b) Discuss Five (5) main pans in structue design.
(5 marks)

(c) Descdb€ briefly what you undeNtand about eadhquake design.
(3 marks)

PART 2

Ql (a) A uniform distdbuted load and point loads are imposed on the simply
supported girder as shown in Figure Ql and laterally restrained throughout
its length. The $ade ofthe steel and the stiffener is 5275.

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

Ql
(5 marks)

(iD Classifu the flange and web s€ction
(5 marks)

(ii0 Check the moment capacity ofthe steel section
(5 marks)

(iv) Check the sheat capacity ofthe ste€l section
(4 marks)

(v) Check for deflection
(6 ma.ks)

(vi) Check the bearing capacity for load beating stiffener.

Use 2 flat 200 mm x I2 mm lhick.
(5 marks)



Q2
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Figure Q2 shows the plan view and cross section ofwater 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 l2 mm)

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

(6 ma*s)

O) Check applied momenl against uhimate moment ofrcsistance based on the
wall thickness in Appendir I .

(4 marks)

(c) Calculale the area ofreinforcement 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 ofthe wall against sliding, overtuming and settlement;

(15 marks)

(b) Check the adequacy ofreinforcement for the wall and the base.

(15 ma*s)

Q3
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Q4 (a) Describe briefly the fisllowing method for composite consfuction;

(i) Propped construction method

(3 marks)

(ii) Unpmpppedconstructionmethod

(3 marks)

(b) By using a sketch, show the three possible locations of the neutral axis of
the composite bearn based on R"7 R, and R. value.

Wherc:

X"r. Resistance ofconcrete flange; Rr - resistance ofsteel section;
R, - Resistance ofoverall web depth

(9 marks)

(c) Figure Q4 shows the plan vi€w of composite floor. The connection
betwe€n bearn and column is simply supported. Imposed load on the slab
is 6.5 kN/m'z. For beam 3/ A-B, determine:

(r) Moment capacity ofthe beam;

(5 marks)

(ii) Shear capacity ofthe beam

(3 marks)

(iiD Longitudinal shear connectors capacity (use 19 mm x 100 mm
connectot

(7 marks)

. END OFQUESTION -
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905.6 kN 905.6 kN 905.6 kN

4 @7s0 4 @750 4 @75O

Spacing arrangement

4 @750

Elil
FIGURE 01
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b) Secrion Y-Y

a) PIan view

FIGURE 02
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Desity,'y: 19 kN/m3

Angle of intemal friction, , : 300

Friction coefficient, p: 0.5

Safe bearing pressure, q: 150 kN/m2

FIGURE 03
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J 250 mm

T12-150

457 x 152 x 52 UB

Section A-A

FIGURE 04
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NDIX I:
T.bl.3.l Aooroiimate minimum thicknoss h (mm)
of Fl. C. Cantil€vsr wall subiect€d ro wate

thickness rr (mm)

s
6
2

aoo
700

250

I-r.a2r2 r: aoo Cov6r ro main tEE : a'6

372e 3rA O
2a6

444.1
245

463 420
945.4 746 arag rao

494

*= r.z($'or1
or limiting crack width of 0.2 mm:

brlh - xl la' - xl'
3E.A.ld - xl

or limiting crack width of 0. I mm:
t.sbr {h -,yl (a -.r)

' 3E.A,ld - xl

ft-*)..f"
": (d-t)^A

3aq, €m
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T$le 32 Allowable ullimale sfpar force in shbs lkf,l/m) G€de 35 concrete

Steel nlo
1m4 Eflective depth {mm)

N 140 190 240 330 430 630 730 920

0.17
0.25
0.50
0.75
1.00

r.50

71.3
81.1

102 1

r 16.9

128 7
't47.3

89.6
101.9
128.4
147.0
161.8
r 85.2

106.8

12 r.5
153 0
115.2
192.8

220.7

r35.6
154.2

194.3

222.4
2U.A
2@2

r 68.4
191.5

241.3
276.2
304.0

348.0

246.7
280.6

353.5
4M.7
445.4

509.9

285.9 360.3
325.1 409.8
4(E.6 5163
458.9 591.0
516.1 650.5

590.8 14/.6

^Jole:4 
is theareaot steelthat is fullv anchored.
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