University Of Technology
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Final Exam — First Attempt — 2010/2011

Subject : Reinforced Concrete | Class: Third Year
Branch :Structural Engineering Time : 3 Hours
Examiner : Date :18 /6 /2011

Note: Answer Four Questions Only,
Apply the ACI 318M-05 Specification, /=27  N/pm®, f =350 N/mm?.

Q1) The beam shown in the figure (1) is subjected to an ultimate torsional
I moment (Ty=33 kN.m) and an ultimate shear force (V=300 kN). Design the

necessary shear and torsional reinforcement required for this beam. (use
P I12mm stirrups and a clear cover of 30mm) (draw full section details).

? Q2) Check the deflection of the cantilever beam shown in the figure (2) per
I ACI Code requirements. The beam carries a uniformly distributed service
dead load of (18kN/m) (including beam self weight) and = uniformly
distributed service live load of (12kN/m). Suppose that no part of the live load
is sustained, and the construction is supporting to non structural elements not
likkely to be damaged by large deflections.

I Q3) The continuous beam ABC shown in the figure (3) carrics a uniformly
distributed service dead load of (12 kN/m) (including beam self weight) and a
uniformly distributed service live load of (17 kN/m). By using the Ultimate
Strength Design Method, determine the longitudinal steel reinforcement
required at section B and section E (draw sections with full details).

I" Q4) The cantilever beam shown in the ficure (4) carries a uniformly
distributed service dead load of (15kN/m) (including beam self weight) and a
concentrated service live load (Py) at the free end. By using the Working
Stress Design Method find the maximum value of (P,) that the heam can
cdarry.

Q35) The reinforced conerete Two-Way slab shown in the ficure (5) i
supported by reinforced concrete beams of 650™"x350™™. The slab supports a
l service d;stnhutcd live load of (6.5 kN/m* ) and a service distributed dead load
of (6.0 kN/m?). Slab thickness is 150™™. All columns are square of 350™",
Design and detail the middle strip required bars A&B (using ®10™" bars for
| the slab).
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TABLE 9.5(b) — MAXIMUM PFE RMISSIBLE COMPUTED DEFLECTIONS

likely to be damaged by large
deflections

[ Type of Member Deflection to be Considered | Deflection |
L Limitation
Flat roofs not supporting or L /180
attached to  nonstructural | Immediate deflection due to live load L

elements likely to be damaged

_by large deflections B

Roof or floor construction R L/360 |
Supporting  or  attached  to | Immediate defleciion due to five load L |
 nonstructural clements likely

to be damaged by large

deflections S s
Roof or floor construction L /480
supporting or attached to

nonstructural  elements That part of the total deflection occurring

likely to be damaged by large | after attachment of nonstructural lfi_ITIEI‘I'H

deflections _ (sum of the long-term deflection due to all I
Roof or floor construction | sustained loads and the immediate deflection L7240 |
-' supporting  or attached  to | duc to any additiona! Hve 1o ad)

nonstructural  elements not |
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