Name: Solutior-

CIE 429 Reinforced Concrete Design
Fall 2003

Midterm Examination
Duration one hour and fifteen minutes (75 minutes)
Open Book, Notes & Other stuff.
No Neighborly Participation

“The fine print”: Notes on the whole examination:

1) The total points on the exam are 120. You are given an extra 20 points to account for computational and inadvertent errors. However your grade will
not exceed 100 even if your score is more than 100. If you score 93, you will get a 93. Ifyou score 110 your score will be 100.

2)  Numbers in parentheses indicate the tentative grading for each requirement.

3) PLEASE BUDGET YOUR TIME. YOU MAY WANT TO ANSWER THE SHORT (OR BEST KNOWN ANSWER) QUESTIONS FIRST.

%
Problem #1: (20 points) Z
For the cantilever shown in the sketch determine:
a) The deflected shape (5) Problem
b) The moment diagram (5) l
¢) The shear diagram (5)
d) Show the location of reinforcement if made of

Bt WS

reinforced concrete (no details required) (5) o) 0
Z !
Notes: Show the answer graphically. Use the exam %— . (
sheet to answer your question. Indicate the critical e
points. Indicate moments on the tension side and | Deflections ' '
indicate the shear force pair (sign) for orientation. 5
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CIE 429 Reinforced Concrete Design
Fall 2003

Name:

Problem #2: (40 points)

Determine the design moment capacity Mg, of
the T section shown in the figure on the right,
if the compression in concrete is at the bottom
side of the section.

1) Verify adequacy of placement of
reinforcement in section (5)

2) Determine the nominal moment
capacity (30)

3) Determine the design moment capacity
&)

4) For 20 extrapoints, determine the
moment capacity of same section if the
compression was at the top side of the
section and the reinforcement would
be reversed (the larger amount at the
bottom) with 12#8 bars instead of 9#8
in two layers.

Parameters: f. =4 ksi, f,=60 ksi

Problem #3 (40 points)

Using the same cross section as in Problem#2
with same reinforcement as shown in the
figure, determine the size of a concentrated
— which can loaded at the end of the cantilever
if the dead load component of the design load
is assumed to be 30% and the reinforcement
arrangement:

Required:

1. Show the approximated moment
diagram and calculate the value of the
concentrated force. (10)

2. Show the correct arrangement of the
cross section in a proper sketch (20)

3. Show the reinforcement along the beam
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. Indicate approximately how much of the reinforcement

can be reduced at the mid length of the beam (10)

[If you did not calculate the moment in Problem #2 you may use 1200 k-ft for the design moment — for a

deduction of 5 points from this problem]

Problem #4 (20 points)
For same cross section and the same beam as

in Problem#3, determine the shear reinforcement in the

critical section near the application of the concentrated load. [Assume that the only contributor to the
shear demand in the critical section is the live load]. Show cross section with suggested reinforcement.
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