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Modes of Failure

studies have been
eystand the various modes of
occur due to possible
and bending moment
These modes are as



Diagonal tension Failure
(Web-shear cracks)

s occurs under large shear force and less bending
moment. These cracks are normally at 45° with the horizontal and
form near the mid-depth of sections and move on a diagonal path
to the tension surface.

web-shear cracks




Flexural-shear Failure
Flexure-shear cracks)

=shear cracks to occur, the moment must be larger than
the cracking moment and the shear must be rather large. The
cracks run at angles of about 45° with the beam axis and probably
start at the top of the flexural cracks.

crack crack

Secondary  Flexural-shear l

Initiating or
flexural cracks




iggonal compression failure

npression failure occurs under



ote

As a crack move

result will be redu

to resist shear - mea
will increas ne conc

h mentioning that at the neutral axis
ing stresses are zero and the shear
re at their maximum values. The
stresses will therefore determine what
appens to the crack there.



“0rces acting on beam when
esisting shear forces

own that shear force is resisted

1 compression region

al steel bars. (The shear force
the steel bars is also known as dowel force.)

einforcement, if present, will also resist the shear force.



“0rces dcting on a beam when
B515ting shear forces (Contd.)




shiear Strength of Concrete
The nominal or theoretical shear strengt

by theconcrete and by theshear re

V. =V, +V,

Thedesign shear strength of a me

at least be equal to the factored shear fa

Vi =V, =V, + 9V,
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Shear Reinforcement
Stirrups - Types




2ositioning of Stirrups
g;cizllnl?ii)ilostgs ‘

Stirrups

Bent-up bars
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r Cracking

rcement makes its presence
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senefits of Stirrups

Stirrups carry shear acrc
Promote aggregate interlc

Confine the core of the co
Increasing strength and ductili

Confine the longi
off the beam "

Hold the piece
together and pre
compression re
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