University Of Technology
Building and Construction Engineering Department
First term /Final Exam. 2013/2014
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| Subject : Concrete structures Year : 4'
Division: Building and project management dept. Time : 3 hours
Examiner : Dr. Igbal N. Gorgis Date : 24/05/2014
Notes: Solve only THREE questions

; Use f'c = 25 MPaand fy = 420 MPa for solving the questions.

' Q.1-a) Calculate steel required at the critical section for the beam shown below, if the
beam supports service dead load including its own weight of 10kN/m and service
live load of 15kN/m. Use for bending @25mm and for shear @10mm stirrups, with
b =250mm and d= 430mm. (23%)
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Q.1-b) A short rectangular tied column with 400x500 mm |

| reinforced with 6 @ 30mm. Estimate the axial load (Pu) of the E S

| column and design the ties required (assume 40mm cover all ST 1T 7 i
around) then draw the final cross section of the column. = # f 4
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| (2-a) A concrete wall with 200 mm thickness supports a dead load of 40 kN/m and live

{ load ot 40 kN/m. Design a wall footing to withstand the loads and draw the section of |
. footing so that: (16%)
1. The allowable soil capacity at depth of 0.8 m was 100 kN/m?.

2. Density of soil is 16 kN/m® and concrete is 24 kN/m".
3. Try thickness of footing 0.25m and use bars with diameter of 12mm (cover 70mm).

Wu =10kN/n
Q.2-b) A concrete beam is subjected to uniform  {ITITEITIIINITT

distributed load of 10 kN/m and uniform _ "’ 5“”'“"’“‘ -
distributed torsional moment of 5 kN.m/m [
along its span. Check the section adequacy to —:*=0.3m

¢ i .
| withstand the loading. o 6,0 I - 250mm
. d = 430mm
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Q.3-a) Determine the thickness for the two way concrete slab and service live load if
the steel area used at points A and B was @12 @ 150mm C/C. The slab supports a
service dead load of 7 kN/m? including its own weight, then estimate Load on beam CD
(for slab thickness use either 100,125 or 150).

(20%)
0.;3m am 0.3m
C r:{ -------- mD  £0.3m L
! ', Liw= 400
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Q.3-b) Find ultimate moment capacity for the section shown below: (13%)
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Q.4): The—s&mp}yﬂuppf;)fted beam is a part of flat roofs not supporting or attached to non-

structural elements likely to be damaged by large deflection. Check the deflection with
the limit of ACI-Code 318-11. The beam supports service distributed dead load

i including its own weight of 15 kN/m and live load of 20 kN/m.
WxL*

Afree end= B*E*leff (34%)
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