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Q1

Q2

(a)

(b)

(@)

(b)

Explain with the aid of sketches, the single reinforced section with

rectangular stress block.
(9 marks)

Figure Q1 in APPENDIX I shows a rectangular RC beam with the size of
250 X 500 mm (b x d). The beam has to support a design moment of 198
KNm. Given the characteristic strength of concrete, fo= 25 N/mm? and the
characteristic strength of main reinforcement, fu = 500 N/mm?. Use
APPENDIX III to APPENDIX V as references.

Calculate the area of reinforcement required for the beam.

(16 marks)
Explain the following topics:
(1) Local buckling of steel structures.
(ii) Lateral torsional buckling of steel structures.
(iii)  Stress-strain relations of steel structures.
(9 marks)

A simply supported steel beam is fully restrained along its length as shown
in Figure Q2 in APPENDIX I. The beam supports uniformly distributed
characteristic dead and imposed loads of 3.5 kN/m each, as well as a
characteristic imposed point load of 15 kN at mid span. Use APPENDIX
IV to APPENDIX VII as references. The given data are as follow:

Beam size =406 x 178 x 60 kg/m UB 8275
Beam length =8m
Modulus of elasticity (E) =205 x 10°kN/m*

(1) Calculate the maximum applied bending moment, Mc.
(4 marks)

(i) Sketch the shear force and bending moment diagrams.
(2 marks)

(iii)  Calculate the shear and moment capacity.
(10 marks)
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Q3

Q4

Figure Q3 in APPENDIX II shows a simply supported rectangular reinforced
concrete slab carries a distributed permanent action of 1.0 kN/m? (excluding
selfweight) and a variable action of 3.0 kN/m?2. Given the characteristic strength
of concrete, f = 30 N/mm?, the characteristic strength of steel, fix = 500 N/mm?
and unit weight of concrete 25 kN/mm?. The nominal concrete cover is 30 mm,
the slab thickness, h is 175 mm and the steel reinforcing bar is 10 mm with fem
value of 2.9. Use APPENDIX III to APPENDIX V as references.

(a)

(b)

(c)

(a)

Calculate with the aid of sketches the shear and bending moment
diagrams.
(6 marks)

Discuss differences between one-way spanning slab and two-way
spanning slab.
(4 marks)

Calculate the area of reinforcement required for the slab and perform the
shear and deflection checks.
(15 marks)

With aid of sketches, describe the effective length of column.
(5 marks)

Figure Q4 in APPENDIX II shows a cross-section of a rectangular
braced column of 220 mm x 300 mm. The column is classified as short
column and subjected to ultimate load of 1200 kN. Given bending
moments of 55 kNm and 30 kNm about major and minor axes
respectively. Use the characteristic strength of concrete, for = 25 N/mm?,
the characteristic strength of steel, fx = 500 N/mm?, Cnom = 30 mm, the
effective letigth = 4.2 m, @ik = 6 mm and ¢hpar = 20 mm. Use APPENDIX
111 to APPENDIX V as references.

(i) Calculate the value of M, and MEa.
(8 marks)

(11) Design the main reinforcement of the column.
(12 marks)

_END OF QUESTIONS—
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APPENDIX I
FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2019/2020 PROGRAMME : 3 BPC
COURSE NAME : STRUCTURAL DESIGN COURSE CODE: BPD 30802
250 mm
+——>
?
500 mm
—‘} —————————————————————
FIGURE Q1: Cross-section of a simply supported
rectangular RC beam
15 kN
gx = 3.5 kN/m
gk = 3.5 kN/m
e e
8§ m
FIGURE Q2: A simply supported steel beam
e & |
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APPENDIX II
FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2019/2020 PROGRAMME : 3 BPC
COURSE NAME : STRUCTURAL DESIGN COURSE CODE: BPD 30802

gx = 1.0 kN/m? (excluding s/w)
gk = 3.0 kN/m?

e G

ottt
IR 2 I

Effective span, 1 =4.25 m

FIGURE Q3: A simply supported rectangular RC slab

--- N
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220 mm
i ST~

My

A
v

300 mm

N

FIGURE Q4: Cross-section of a rectangular braced column
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APPENDIX IV

COURSE NAME

FINAL EXAMINATION

SEMESTER/SESSION: SEM 1/2017/2018

: STRUCTURAL DESIGN

PROGRAMME : 3 BPC
COURSE CODE: BPD 30802

1
2
3
4
5.
6
7.
8
9

10.
11.
12.
13,
14.
15.
16.
17.
18.
19,
20.
21.

Given :

My = 0.167f4bd”

K = M1/ bdfur

z=d{0.5 +N(0.25-k/1.134)}
As =M/ 0.87fz

Cmin=a- ®bar/2
Cnom=Cmin+ [\ Ce
V=wal/2

M=w,L?/8 (UDL)

D = h— Cnom -0.5®bar
Viep=0.6F
Viac=[0.12k(100p for)">]bd
k=1+(200/d)"”

p1= Aq/bd
Vmin=[0.035k*f'*]bd
p=As reg/bd

po=(fer) " x 107

Vd =K (11+1.5VFs po/p + 3.2V fox (p/p—1)*?)

Aspro/ Asreq

Mg =Mipax { Moz Muin}
My, = M +Nepe;

ei =1y /400
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APPENDIX V
FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2017/2018 PROGRAMME : 3 BPC
COURSE NAME : STRUCTURAL DESIGN COURSE CODE: BPD 30802
22, Mmin = NED.e()
23 Ep= h / 30
24. d_? = C+¢/inl\'+(¢bar /2)
25. M=wyulL /4 (Point load)
26. N = 1.6 x Point load
27. S&=M/py
28- Pv == 0-6pJ)A
29, Fy<0.6P,
30. M. =p,S
31. M<Il2pZ
1.3
0.2 SE.. Sa—
1.2 > dy/h = 0.15 ~———
i e '
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APPENDIX VI

FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2017/2018 PROGRAMME : 3 BPC
COURSE NAME : STRUCTURAL DESIGN COURSE CODE: BPD 30802
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APPENDIX VII

FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2017/2018 PROGRAMME : 3 BPC
COURSE NAME : STRUCTURAL DESIGN COURSE CODE: BPD 30802
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