UNIVERSITY OF ANBAR 3rb CLASS
COLLEGE OF ENGINEERING LEC.: MOHAMMED NAWAR

DAMS & WATER RESOURCES ENGINEERING

When a simple beam is loaded, as shown in Fig. bending moments and shear
forces develop along the beam. To carry the loads safely, the beam must be
designed for both types of forces. Flexural design is considered first to establish
the dimensions of the beam section and the main reinforcement needed, as
explained in the previous chapters. The beam is then designed for shear. If shear
reinforcement is not provided, shear failure may occur. Shear failure is
characterized by small deflections and lack of ductility, giving little or no
warning before failure. On the other hand, flexural failure is characterized by a
gradual increase in deflection and cracking, thus giving warning before total
failure. This is due to the ACI Code limitation on flexural reinforcement. The
design for shear must ensure that shear failure does not occur before flexural
failure.
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Web Reinforcement

hangers
o] l. B
(a) (b) (c) (d) (c)
Closed stirrups for beams with significant torsion (see ACI 11.5.2.1)

These types of

“10" less “1 stirrups are not

'II:;" satisfactory for
3 members designed
for seismic forces.

(0 (g)
concrete confinement concrete confinement concrete confinement
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(h) (i »
Types of stirrups.
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Shear Strength of Beam

/‘ Vertical stirrups
c

A 2 -

Vz; =Shear resistance
of uncracked portion
of concrete
Vg =A‘.j:.

’/Vaz" Aggregate interlock force

along diagonal crack
L I

-l
(vert. component = \ay)

IL T=A f;

V4 =Dowel action due to longitudinal
reinforcement

<—>

A

V, = sheor resistonce
x of compression zone

e C
V, = aggregate interlock
° (interface shear) moment
arm, jd
|

— T -
Vy = dowel force
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