CHAPTER VIl (SELECTED PROBLEMS)

Determine the internal normal force, shear force, and
moment at point [2 in the beam.

SOLUTION
Writing the equations of equilibrium with reference to Fig. a, we have
4
C+EM, =0 FHC-(;){E) — 600(3)(1.5) — 900 =0  Fpe = 2250N
C+EMg =1 GOO3)(0.5) — 900 — A,2) =0 Ay=0

HIF, =0 A, - zzsn(gj =0 A, =1350N

Using these results and referring to Fig. b, we have

HEF =0 Np + 1350 =0 Np = —1350N = —1.35kN
+TEF}=0: —Vp — 6li(1) =0 Vp=—600N
C+EIMp=0; Mp + 600(1)(0.5) =0 Mp=-300N-m

600 N/m

Ans.
Ans.

Ans,

The negative sign indicates that Nj,. ¥V, and My, act in the opposite sense to that

shown on the free-body diagram.
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Determine the internal normal force, shear force, and
moment at points £ and Fin the beam.

SOLUTION

With reference to Fig. a,

C+EM, =0: T(6) + T sin45°(3) — 300(6)(3) = 0
HEF =0;  66492c0s45° — A, =0

T = 664.92N Fismism1smt-15m]

Ay = 47017 N

+TEFy =1k Ay + 66492 sin 457 + 664.92 — 300(6) =0 A, = 66492N

Use these result and referring to Fig. b,

HZEF =10 Neg — 47017 =0

Np = 470N

+1ZF, =0; 66492 — 300(L.5) — Vg = 0
Vg = 215N

CH+EMe=0; Mg + 300(1.5)(0.75) — 664.92(15) = 0
Mg = 660 N-m

Also, by referring to Fig. c.
L IF =10 Ne=10
+12FR =10 Vi + 664.92 — 300 = 0

Vg = —215N
C+EIMp=0; 664.92(15) — 300(1.5)(0.75) — My = 0
My =660N-m

Ans,

Ans,

Ans,

Ans,

Ans,

Ans,

The negative sign indicates that V acts in the opposite sense to that shown on the

free-body diagram.
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7-50. Draw the shear and moment diagrams for the
cantilever beam.

The free - body diagram of the beam's right segment sectionisd through an arbitrary point shown in Fig. a will be: used
to write the shear and moment equations of the beam.
+TEF}.=CI'. ¥-X1-x)=0 Vo f{d-2r} kN 1N

+EM = 0 =M =2 =] %{l—ﬂ]—ﬁ-ﬂ H-{—:z-l-d-:—ltl-}r]\hm 2y

The shear and moment dagrams shown in Figs. & and ¢ are plotted using Eqs. (1) and (2), respectively. The valuee of the
shear and moment at x = 0 is evaluated using Eqs. (1) and (2).

'.1H w d=H0) = 4kN
M|, g =[0+H 0= 1] = —10KN -m

+ x(m)
(b)

M(KN+m)

xim)
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793, Draw the shear and moment diagrams for the
beam.

Support Reactions ;

(+2M, =0 B, (8)-320(4)-20(11) ~ 150 =0

B, =206.25 kN
+TIE =0k A, +206.25-320-20=0 A, =130T5kN
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Draw the shear and bending-moment diagrams for beam
ABC. Note that there is a pin at 5.

SOLUTION
Support Reactions: From FED (a),

wk (L L Wi
+IMc=0; —=(Z}-B[Z)=0 B, ===
CraMe 2 (4) ”(2) rT s
From FBD (b).
Wi wi. 3wl
+TEF}.=D; A'I'_T_T=U A}.=T
wil (L wl [ L w2
+EM, =0 M- (=) E(Z)=0 m,=2
¢ A 47 2 (4) 4 (2) ATy

Shear and Moment Functions: For() = x = L [FBD (c)),

3wl
+TEF, =1 =3 we-V=0
L
V= 06L-4x) Ans.
3wl Y owl?
C+EM =1 i [x}—w:(i)—T—M—U
w .
M =—(3Lx - 242 - 1}) Ans
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Draw the shear and moment diagrams for the beam.

SOLUTION
Support Reaciions:
C+EMy =10 B, (10) — 10.0{25) — B(8) =0 B, = 850 kN

+1EF = Ay +890 — 100 —8=0 A, =910kN

T8},  Draw the shear and moment diagrams for the
shaft. The support at A is a journal bearing and at B it is a
thrust bearing,
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Draw the shear and moment diagrams for the beam. TkN

SOLUTION
T
‘t 124ed-m
il
=
JTERN J{ A35KN
'I' Jay ) am Lm )
wika) | |
315 ' ‘
ey
0 4 777ET T
) '~ |
3

[,
7-57. Draw the shear and moment diagrams for the beam. 5 kN/m
—0
BUN-m! o !?jl]N-rn
(+IM ;=1 -30(3)+ B, (6)=0 WEN
B =15kN f T '}ﬂm.m
% - 1
CEF =0, A=D -y i 5
F 3 T im=T = 'y
- mN-mc£I‘j- b
SATF -0 A -30415=0 LR em
' r 15kN -
A_I'=15 kN mN-mc m) M N-m
t &m T
For b=x=3m 15N -
LEF. =1 15-5x-¥=0
V=5(3-x) Ans,

(+EM =1 15 (x) = 0,250 + :’[f] +M=0

M= %fﬂl]x—ﬁr‘—ﬂj]

M =15z - 252025 Ans.



