University Of Technology
Building and Construction Eng. Dept.
Final Exam — First Attempt 2014- 2015
"2/ Subject : Prestressed Concrete Class: 4" year
--" Branch :Structural Division Time 3 Hours
" Examiner : Dr. Eyad K. & Dr. Nisreen S.  Date : 11/6 /2015

~ Answer Only Four Questions
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Q1: Using the following data, determine the safe uniformly distributed service load (wy) that
can be carried by a simply supported prestressed concrete beam;
Span (L)=15 m, Ag:l‘,kl‘-"’.l(}3 mm? L= 19.7%10’mm?, y=380 mm, y,=520 mm, allowable
tensile stress at initial and service stages (f; = f; =0) and allowable compressive stress at
initial and service stages ( f;=t,, =14 N/mm? ), R=0.8 and y. =24 kN/m’ .

(Q2: For the symmetric post-tensioned beam shown in fig.(1) , determine the
maximum friction losses using both exact and approximate approaches and
assume ¢ = 0.3 and k= 0.0028.

Q3: For the simply supported beam shown in fig.(2), determine the ratio of ultimate
to cracking additional uniformly distributed service load (w,) that the beam can
carry in addition to its selfweight.

Use the following data.

Under reinforced section; area of prestressed steel (A,, =1000 mm’ ), prestress
stress after losses ( f =900 N/mm’ ), ultimate strength of prestressed steel
(fs =1860 N/mm? ), fe = 40 N/mm’ , Ve =25 kN/m® , and modulus of rupture
(f.=4 N/mm’ ).

Q4: Make preliminary design for a prestressed simply supported beam using the following
data . overall depth (h=1000mm), effective prestress stress (fi= 1000 N/mm?® ). Span of
beam (L=8 m), selfweight of beam (wg= 15 KN/m), uniformly distributed service load
(we= 060 kKN/m), and allowable compressive stress of concerete (f= 12 N!’mmz).

Q5: For the beam shown in fig.(3), design for shear if the following data is given
Non-composite simply supported uniformly loaded beam. Straight tendon. Initial
prestresss force (F; =1200 kN), (M, =700 kN.m), (V, =300 kN), (V; =140 kN) ,
(M, =600 KN.m) , (V=100 kN) , (f; =4 N/mm* )

Compressive strength of concrete (f. = 36 N/mm® ). Concrete cover = 100 mm,
Use 8 mm stirrups. Yield strength of shear reinforcement (fy, = 400 N/mm* ).
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Notes
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5. Preliminary and final clastic flexural d esign.
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lf Vg = fc shw=d THEN  S,u= min. { 0.75*h, 600 mm}

If Vs> 5 fc"* bwxd  THEN  Spa=min {0.375%h, 300 mm }
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