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ABSTRACT

In this section, it is assumed that a small transverse
load is placed on a concrete beam with tensile
reinforcing and that the load is gradually increased in
magnitude until the beam fails. As this takes place,
the beam will go through three distinct stages before
collapse occurs. These are: (1) the uncracked
concrete stage, (2) the concrete cracked—elastic
stresses stage, and (3) the ultimate-strength stage. A
relatively long beam is considered for this discussion
so that shear will not have a large effect on its
behavior.

Ali R. Emami
Reinforced Concrete: Mechanics and Design
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For Problems 4.34 to 4.39, design rectangular sections for
the beams, loads, and p values shown. Beam weights are not
included in the loads given. Show sketches of cross sections
including bar sizes, arrangements, and spacing. Assume con-
crete weighs 23.5 kN/m?. fy = 420 MPa and f = 28 MPa.

Problem 4.35 (One ans. 450 mm x 890 mm
with 6 #32 bars)

P, = 100 kN
y wp=25kN/m
V. A
/e 7
—6m—>—6m—»| P3P
< 12 m -
Problem 4.34
wp = 20 kN/m
w, = 12kN/m
AL SIS,
p=2p

Problem 4.36
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Problem 4.37 Place live loads to cause maximum positive and negative moments.

p = 0.18fc’/fy. (One ans. 450 mm x 900 mm with 6 #32 bars positive reinf.)
wp = 30kN/m, w; =20 kN/m
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Problem 4.38

PJ =60 kN
W"D = 6 kN/m

w; = 10 kN/m
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effective width = 1800 mm
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fy =420 MPa, f/ = 28 MPa

- effective width = 1600 mm > l
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M, =475 kNe*m
300 mm
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effective width = 1400 mm
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