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University of California at Berkeley Instructor: Stephen Mahin
Civil and Environmental Engineering Spring Semester 2006

CEE 123 -- Design of Reinforced Concrete Structures
Midterm Examination 1 (Open Book)

Normal weight concrete with a
compressive strength of 4,000 psi may be

assumed. Reinforcement is Grade 60 1. (15)
deformed steel bars. Interior exposures

may be assumed. 2. (40)
ACI recommendations should be followed, 3. (45)

unless a question requests a solution based
entirely on theory.

Please identify any assumptions you make, TOTAL: (100)
and clearly identify (underline) your
solutions.

Good Luck!

Problem 1

A monolithic floor framing system consists of a slab on beams and girders. The slabis 6
inches thick and the beam is 12 inches wide and 30 inches tall. The beam is lightly
reinforced so that the neutral axis is very close to the compression face. The beams are 20
feet long and regularly spaced at 8 ft on center. In computing the moment capacity of the
beam at its support AND at its midspan, what should the appropriate width of the beam
should be used in the standard equation for computing M, for a singly reinforced

concrete beam having a rectangular shape? Clearly identify what value of b is appropriate
at each location. SUPROET miLspan  guproRT
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Problem 2

The singly reinforced beam shown below is to be provided with the maximum amount of
tension steel reinforcement allowed by the ACI Code for a tension controlled or “under

reinforced” design. Y ou need not pick the specific bars. Do not check bar spacing,
cracking, deflection or shear.

@ a. How much steel is allowed?

b. What is the maximum nominal moment capacity M, that the beam can resist when
@ this amount of steel is provided?

c. If you need to increase the
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- or size of the section, what would ? . ’ C
you do? If you add steel
reinforcement, how much would 3pn  ME— 207 —B 20" —b  4—5" typical
q)"’h you add, and where would you -
N place it? You need not determine i Ag=Tinm 1
) § the number or size of bars. B*
- v + 00Y
o _
fé] K, \QC"&W\’\ % C Wl YWiaNamuw Steel v woec|
g < [ & -1-_"'& < e < 0.00% g
| —& = =% Ec C=—%Sv_ |- -3
N% c = G Ecy "’ét ©,007] QI “7d
8 - +/ s
3 = 2.32"= 137
N n
N p.c=0es(13m)= Mok
S EQuiLizz uryl To GET ArSA OF STefL o BAwmcE €
™~ / 7] ”
s A oser (el as)
“n
S Q o
g0 Q = 34 (420 +350.0) W;’Eg,c@e

Gnrs

y et
o
-z

AS: ?'4((#769'6)39—],0 ’-n?.

PN v 0
é@; N 5, Mn~05’5{’(4’20(3z )+ Se. G(M))
N g B
e 7= T ’
Pt T 2.4 (134942 4557 k-sa = 3623 kAt
C. Incveane /M by ,Z5M), = ) ;
l’lcrfme—:fffb m:wwfj‘i?fdkm A § Fo Top toncd btimass

- ) = A (d-d7)= _/__7__5_"___6_8______. - =
P L S e o




CEE 123 - Reinforced Concrete Design

&

Extra page for calculations

Name:

[¥3]



CEE 123 - Reinforced Concrete Design Name:

L3

Problem 3
The beams self-weight may be assumed to be 0.8 kips/ft (i.e., this includes an allowance
for the actual weight of the beam - do not recalculate the dead load based on the actual

size you estimate for the beam). The beam supports a single concentrated live load at its
end equal to 40 kips.

a. What is the maximum ultimate moment you must design this beam to resist for the
loads specified?

. If the beam effective depth d is set equal to twice the width b, and the longitudinal
reinforcement ratio is 1.0%, what are the desired dimensions of the beam (you need
not round these to integer sizes)? What area of steel is required for this beam?

c¢. Is the resulting beam deep enough according to the ACI code that you need not check
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deflection?
d. In the sketch, clearly indicate where the rebars are to be located in the section and
elevation.
e. In the sketch, clearly indicate the basic flexural cracking pattern you would expect in
the beam. p +
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