4. Shear forces
and bending moments
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Types of beams,
loads, and reactions
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Shear forces
and bending moments
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Find : Vand M

(1) a small distance to the left of the midpoint
of the beam.

(2) a small distance to the right of the midpoint
of the beam.
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Relationships between loads, shear
forces, and bending moments
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@ YF =0 = V+P-(V+V)=0

= V, =P

SRR

® Y M=0 = —M+P(d2xj (V+V,)dx+M + M, =0
= M, =—P(dzxj+de+Vldx
d 3 dx—>0 #r U EM, —0-
. . am
o LIEERER -V
dM
GREERER V=Vl

dx

dx

M+M;

V+V;



WIEE &

M ‘ MM,

e YF =0 =V-(V+V)=0
= V=0 dx

V+V;

® dYM=0 = -M-M,-(V+V,)dx+M +M, =0
Lkl m = M, =M,



>

Given : as shown in fig. 4-17(a)
Find : draw

(1) shear-force diagram (V-D).
(2) bending-moment diagram (M-D).
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Given : as shown in fig. 4-18(a)
Find : draw

(1) shear-force diagram (V-D).

(2) bending-moment diagram (M-D).
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Given : as shown in fig. 4-20(a)
Find : draw

(1) shear-force diagram(V-D).
(2) bending-moment diagram(M-D).

BN EHLE
R EAIA N

BEhEMbE=
DhEaEEEE
B BRI R S HEE
s e ENE
B BRI R SHEE
25 ERBS H1E
B t=R
5 HENETE
SRS E/E
=N E R AT RN

\Im




WHBERE

terhE e E"Ijt/|\
8L
Améﬁﬁé

B HEINRIR S EEE
2t FoaithadE e

EIEEINRIREREE
o5 FEOET H1E
B CEE
51 N B mERE

SN E=1E
= 7N E R R A/




Given : as shown 1n figure (a).
Find : draw

(1) shear-force diagram(V-D).

(2) bending-moment diagram(M-D).
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Given : as shown in figure (a).
Find : draw

(1) shear-force diagram(V-D).

(2) bending-moment diagram(M-D).
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