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The ratio of the maximum shear stress 10 the
avarage shear stress in a beam wilh square
cross-seclion is
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Asserlion (A): In an I-section beam subjected

1o concentrated loads, Ihe shear force at any

seclion of the beam is resisted mainly by the

vreb portion.

Reason (R): Average value of the shear siress

inthe web is equal o Ihe value of shaar siress in

the flange

(a) both A and R are Irue and R is Ihe correcl
explanation of A

(b) both A and R are lrue but R is nat & correct
explanation of A

{c) Aiswue but R is false

(d) Ais lalse but Ris lrue

The shear stress dislvibulion over a beam
cross-secuon is shownin the figure. The beamis
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(@) Equalflange I-section
{b) Unecual llange | -section
(c) Circytar cross-section
{d) T-section
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Shear Stresses in'Beamis

Consider Ihe lollowing stalemanis:

Two beams of identical cross-section bul of

dilferent malerial carry same bending moment

at a particular seclion, then

1. The maximum bending stress al hat seclion
in the two beams will be the same.

2. The maximum shear siress al thal seclion in
v/o beams will be lhe same.

3. Maximum bending stress al Ihat section will
depend on the elaslic modulii of beam
malerials.

4. Larger the beam curvature larger is the value
of E.

Which of lhe above statemeni(s) is{are) correct?

{a) 1and2 (b) 1.3and4

{) 1.2and3 (d) 2,3and 4

Maximum shear slress in a circular
Cross-section is
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It Sis the shear force at a seclion ol an [-joist,
having web depth ‘d" and moment of ineriia 1
aboul its neulral axis, then the difference belwaeen
(he maximum and mean shear siresses in lhe
web is,
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Shear stress is caused by

() pure shear lorce only

() pure bonding moment also

(€} lorsional force only

(d) transverse shear and lorsional moment
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The variation of the shear stress on the Iransverse
plane of a normal beam seclion caused by a
rransverse shear lorce is usually

(a} linear (b} parabolic

{c} norvlinear {d} linear ornon-linear

Consider the following statements:

The shear siress over a beam section of anyshape
for a given loading does nat vary wilh

1. shear lorce at the seclion

2. area of the section

3., momentliol inenia of the ssction

Shear Stress.tn Beams
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Inpractice, il is found thal most of shearing force
(about 85%) is carried by he web and the shear
force is negligible.

Arranga value of shear slress in web is much
larger them average value of shear siress in
flange.

{a)
M
Bending stress, 6 = Ty
vay
Shear stress, 1= b

i.e., both o and tdoes not depend on materialof
beam.

(b)

4
Imac™ 3 Targ {circullar section) at NA

3 ,
e = 5 oy {Reclangular atNA section

3 ' .
Trac® 5 Gag (Triangular section} at mid depth

Which of lhase slalements are coirect?
{a) 1and2 {b) 1and3
{c) 2and3 {dy 1,2and3

Q.10 A timber beam is simply supporied al the ends
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and carries a concentrated load almid-span. The
maximum longiudinal siress ' is 12 Nfmn#and
the maximum shear siress ‘g’ is 1.2N/mm?2. Tha
ralio of span to depth of beam would be

{a) 10 {b) &
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7.{d) 8.{c) - 9. (a’) u‘l;l). ‘{t:} :

g .
Oy = § Ing {diamend section)
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Shear siress disiribution in & iransverse plane is

parabolic for rectangular, trangular and circular

sections whila in case of f-section, diamond

seclion elc. il s non parabelic, hence in general

shear slrass is non linear. 1l may be noled that.
shear stress is nol linear.

{a}
va

Shear siress, 1= —
ib

at - fifrom top and boliom

At a given seclion the shear lorce will remain
same for any shape. Secondly the siress does
nol vary with area of the section. it varies with
distribution of area i.e. momant of inerlia of the
seclion.
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For simply supported beam with a concentrated
‘ load "W’ at mid-span
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