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Q1

Q2

BFS41103

(a)  Sketch the following situations and propose its solution:

(i) Excessive of bearing length.

(i) Loss of bearing due to accidental actions on the precast column.
(iii) Loss of bearing due to settlement of precast column.

in precast concrete beam and column construction.

(9 marks)

(b) Figure Q1(a) shows the typical upper floor plan of a double storey building. The
floor of the building is constructed using precast solid slab and precast concrete
beam. The floor beams are non-composite precast beam. The detail of the precast
beam (FB) is shown in Figure Q1(b). Given the following data:

Characteristic strength of main reinforcement - 460 N/mm?
Characteristic strength of shear reinforcement = 250 N/mm?
Characteristic strength of concrete = 30 N/mm?
Concrete topping = 50 mm
Unit weight of concrete = 25 kN/m?
Finishes and services = 2.5 kN/m?
Variable action = 4 kN/m®

()  Evaluate the ultimate moment capacity of the precast beam. Assume
strength of the T10 bars is limited to 80% of the characteristic strength.

(13 marks)

(ii) Check the adequacy of precast beam (FB) in resisting the design moment.

(8 marks)

(iv) Check the adequacy of the shear reinforcement. Ignore the upstand section

(200 mm x 150 mm) of the beam.

(10 marks)

A 500 mm x 600 mm precast column located at the corner is braced with a floor-to-
floor height of 4 m is shown in Figure Q2 is used to support two precast beams. The
total ultimate loads from the precast beam 1 and precast beam 2 are 300 kN and 1000
kN, respectively. Besides, the column is subjected to the biaxial bending. The ultimate
moment at the major and minor axis is 300 kNm and 100 kNm, respectively. Given the

following data:

Strength of concrete

Strength of steel reinforcement
Nominal concrete cover
Diameter of main reinforcement
Diameter of link

I

35 N/mm?
460 N/mm?
40 mm

32 mm

8 mm
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(@) Classify the column based on the slenderness effect.
(4 marks)

(b)  Evaluate the design moment for the column.
(10 marks)

(c) Based on the column design charts given in the appendix, design the main
reinforcement for the column.
(10 marks)

(d) Design the shear reinforcement for the column.
(6 marks)

Figure Q3(a) shows an overhead crane used to haul the precast structures in a factory.
The crane has a maximum capacity of 500 kN is attached to the universal beam with a
maximum hauling distance of 16 m. The universal beam is supported on the concrete
corbels at both ends. The details of the concrete corbel are shown in Figure Q3(b).
Given the strength of concrete and strength of strength reinforcement are 35 N/mm? and
500 N/mm?, respectively.

(@) Determine the axial force (F) acting on the corbel. Ignore the weight of the
universal beam and corbel.
(3 marks)
(b)  Check the bearing stress of the bearing pad. Given the safe bearing stress,
Ob,safe = 048[1 -(fck/250)] fck
(6 marks)

(c) Design the reinforcement for the corbel. Assume the bearing is flexible and at a
distance (ai) = 65 mm above the tension tie. The design stress for the concrete,

foa = 0.34fek[1-( fx/250)]
(16 marks)

(d) Draw the detailing for the corbel.
(5 marks)

- END OF QUESTIONS-
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APPENDIX
(A)  Precast Column Design Chart
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Figure 2.31 Reinforced Concrete Precast Rectangular/Square Column Design Chart For
f_=35N/mm?And p =3%
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(B)  Stress Strain Relationship of Doubly Reinforced Rectangular Section (fox < 50 MPa)
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(C) Design of Flexural Reinforcement (Rectangular Section)

Caleulate K = M/ bdfu

i - 2 - - = = . o i i - 3

it K=< K al (= 0.167), comptession reinforcement is not required, and
| z = d{0.5 + V0.25-k/1.134)

b) A, = M/08Tfs

(D)  Design of Shear
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(E) Biaxial Bending for Column Design

o Mo My
B
then the increased single axis design moment is
N
M,=M, - 3—=x M,
' :

then the increased single axis design moment is

b
M) =M, +3—x M,
H
Nig

~ bhfy

(F) Design for Shallow Corbel

i Fed/ fqdby,
(degs)

a'/d=0.9 a'/d=0.8 a'/d=0.7 a'/d=0.6 a'/d=0.5 a'/d=04 a'/d=0.3

45 0.100 0.200 0.300 0.400 0.500 0.600 0.700
46 0.068 0.171 0.275 0.378 0.482 0.585 0.689
47 0.035 0.142 0.249 0.356 0.463 0.570 0.677
48 0.000 0.111 0.221 0.332 0.442 0.553 0.663

49 - 0.079 0.193 0.307 0.421 0.535 0.649
50 - 0.046 0.163 0.281 0.398 0.515 0.633
51 - 0.012 0.133 0.253 0.374 0.495 0.616
52 - - 0.101 0.225 0.349 0.474 0.598
53 - - 0.068 0.196 0.323 0.451 0.579
54 - - 0.035 0.166 0.297 0.427 0.558
55 ~ - 0.000 0.134 0.269 0.403 0.537
56 - - - 0.102 0.240 0.377 0.515
57 - - - 0.070 0.210 0.351 0.492
58 - - - 0.036 0.180 0.323 0.467
59 - - - 0.001 0.148 0.295 0.442
60 - - - - 0.116 0.266 0416
61 - - - - 0.083 0.236 0.389
62 - - - - 0.049 0.205 0.361
63 - - - - 0.015 0.174 0.333
64 - - - - - 0.142 0.303
65 - - - - - 0.109 0.273
66 - - - - - 0.075 0.242
67 - - - - - 0.041 0.211
B8y =y - - - - 0.007 0.179
e ————————————————————— 1
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