University Of Technology

Subject : Concrete Structures
Division: Building and Project Management Dept.
Examiner : Asst. Prof. Dr. Iqbal N. Gorgis

Building and Construction Engineering Department
First attempt Exam. / 2015-2016

Stage : 4"
Time : 3 hours
Date: 5/6 /2016

Solve only three questions &Use f'c = 25 MPa , fy = 420 MPa.

Q-1: The rectangular beam B1 shown in the figure has b = 800mm and h = 300mm
supports a 150mm slab. The factored distributed load (including slab weight) over the
slab is Wu =14 kN/m”. Find area of steel required for the critical section of beam B1
using bars with 20mm diameter, then find spacing required for 10mm diameter
stirrups at critical section only.
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Q.2- A) A reinforced concrete slab with 180mm thickness supports service dead load of
3KN/m? and service live load of 5 kN/m®. The reinforcement at supports and at mid

span are P14mm at 150mm C/. as shown in the figure below. Check the adequacy
of steel area?
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Make use of these:
pp = 0.85% By # L% 222 Ty g, = 0.005for =09 c=4 and & =SB 10,505
17 fy ~ 0.003+¢&; ] Ba 3 ¢ -

® = 048 + 83 x¢g, for g < 0.005




B) Determine allowable and maximum pure torque that the beam shown below could
withstand using bars with 10mm diameter, (no need for torsion design).
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Q.3: A) Design a short, spirally;@einforced column to support a service dead load of 800
kN and a service live load of 400 kN. (T‘ry pg = 1%). Use longitudinal bars of
16mm diameter.

B) A brick wall with 240 mm thickness supports a dead load of 28 kN/m and live
load of 40 kN/m. Design a concrete wall footing to withstand the loads so that:
1. The allowable soil capacity at depth of 0.75 m was 100 KN/m”.
2. Density of soil is 16 kN/m’ and concrete is 24 kN/m’.
3. Try using total thickness of footing 0.20m.
4. Use bar with diameter of 10mm.

Q.4: A simply supported beam with( 6m’)length, support 20kN/m service dead load
including its own weight and two concentrated sevice live load each one 40kN.
Check (As=4020mmand n=9):

|- The deflection if the beam is part of floor attached to nonstructural element not
likely to be damaged by large deflection , and if the 30% of live load is to

sustained for 24 months. (3 Asus + Aim;; < ;i—ﬂ)

2- The crack width if the beam is interior one .
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