®

o —f 500 —]

PROBLEM 6.4

Using the method of joints, determine the force in each member of the
truss shown. State whether each member is in tension or compression.

SOLUTION

Joint FBDs:
Joint D:

Leo <vo lb

sooly

Joint C:

Joint A:

Fep _ Fyp _5001b
84 116 8

.

-

Fiyp=T7251bT 4
Fep=5251bC 4

e SF= 00 Fpe—5251b =0

Fee=5251bC 4
This is apparent by inspection, asis Fye= C,

—5F, = 0: 18—1‘45(725 lb)—%E4B—37SIb=O

Fiz=2501bT 4

- 4 . 8
12F=00  Fyem 5 (501 = (725 1) = 0

Fue=7001b C <
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PROBLEM 6.8

Using the method of joints, determine the force in each member of the
truss shown. State whether each member is in tension or compression.

L~— 12—

SOLUTION
Joint FBDs:
Joint B: By inspection: Fyp=12.00 kips C «
B
Fag ' 12 kips Fyp=04
I ao
Joint 4: Fuc _ Fap _ 12 kips
5 13 12
A ky .
N ps . Fyo=5.00 kips C €
D v - AD
P P I Fp=13.00 kips T «
1z k-P_g
Joint D:

— BE.=0: FCD-% (13 kips) — 18 kips = 0

Fep=30.0 kips C «

}2F,=0: % (13 kips) — Fpr=10

FDF= 3.00 klpS T <

Joint C: 12
— ZF.=0: 30 kips ~ i Frr=0

2ok ps ) FC[" =32.5 klpS T 4

5 :
=0 ~5kips — — (32.5k
oy | £F,=0: Fg~5kips 5 (325 kips)

Fre=17.50 kips C 4
Joint £ cE

by inspection: Fep=04
Fes
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PROBLEM 6.34
! For the given loading, determine the zero-force members in the truss
shown. ’
SOLUTION
7 By inspection of joint A: Fue=0+4
'8 =2 I T . . ..
P By inspection of joint C: Fry=04
K
’ P VR B, © By inspection of joint £ Fpe= Fi= 0 4
K To . . L
-7 o 4 By inspection of joint L: Fp=04
By inspection of joint N Fy=04
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PROBLEM 6.44 \/

A valuted roof truss is loaded as shown. Determine the force in members
BD, BE, and CE.

SOLUTION
F :
BD Truss — F.=0: A,=0
- R T St LR SR P
f T;W tw,, o | By load symmetry:
. won
150 ' 2 A,=L, =840N |
A -
2y Ly
2 - 24
( =Mp=0: 3 (1.75 m) > Fyp+ (2 m)(240 N)
—-(4m)(840 N - 120 N) =0
Fap= 1’300 N, Fyp=214kNC
EBD Section 4BC: 1.75 \
0 (T m) Frp—(2m)(840 N - 120 N) =0
2
Fe=PN Rpm247NT <«
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12t 42 124 : 1‘3(: 124 ;429( k PROBLEM 6,53
ot AT A roof truss is loaded as shown. Determine the force in members Gl, HI,
Yt and 1/,
9 it
9 ﬂ_j
SOLUTION
FBD Truss: 1
Py -~ 3F, =0: A, +4kips—4Kkips = 0
\ 9/t
B A =0
4 M ‘?>_/- .
. —;—ﬁ By symmetry, A =N, =0
_:..t 9’/,’//;5 4//! =13 N_!_
fy M~ K@D 2 S 2 72 Y e Ny
— {0 g —Sj
. . 4
( IMg = 0: - (27 #)(4kips) + (9 ft)gFH, =0

FBD Joint I
skips

Fyy = 15.00 kips T
4,
=My =0: (9 )5 (15 kips) - (27 ) Fy = 0

FG] = 4.00 klps C 4

3 ) 4
—5-(4 kips) — gF,_, =0

Fy = 3.00kips T <
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PROBLEM 6.63

Determine the force in members £7 and £G of the tru
section bb.)

ss shown. (Hinr: Use

| soLuTion FC = 275428 987

/9 \/ - \ﬁﬁi

FBD Section ACFBD: (T .
0-¢ (IMp=0" (43m)-2LF = (2.7 m)(40 kN) = 0
A 3G O.8m N D : : [797 1 T\~
P bl L_.._J 73
B S @l s
‘ e n
Ve \ Fir =26.196 kN, } Fp =262 kN C «
Yok B L LoNE T
7 _ 7 . _
ey | R =0 77_97(26,196 kN - Fpg) =0
Lok Lrr
2 &H ~L
(}/w Lo g Pl
v/‘ e . / -~ /
FBD Section ACFD: T SF =

,/ -2

2.7 b ZEs
26095 kn] %17 Y =1(26.196 kN +26.196 kN) = 0

FEG=44'136kN’ FEG:44.1 kNT<

=4
f
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VAT
PROBLEM 6.78 ~ UF

For the frame and loading shown, determine the components of all forces
. acting on member DECF.

250 g

fmrmmmee OO iy rvem 4-—26“ arze={ 200 mun

SOLUTION

FBD Frame:

(=M =0: (025m)D, (095 m)(480 N) =0

D, = 1824 N - «

e s A
FBD member DF: " Note that BE is a two-force member, £, - =E, ( e ® )
— SF,=0: —184N+E =0, E, =184 N— «
o e E,=184N" «
£r4 ¢ 480 * ¢ !
s &Ex ) I
JvF2eN | ]
! o~ =08 ——-a.l‘—.'),?_()\v- Sim >
D;’ ~(ZMp=0: (0.50 m)(1824 N) - (0.75 m)C + (0.95 m)(480 N) = 0
N
\\\ B C=1824 N | «

[ 2F,=0: ~D, +1824 N~ 1824 N+ 480 N =0

D, =480 N | €

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be displayed, reproduced
or disiributed in any form or by any means, without the prior written permission of the publisher, or used beyond the limited distribution o reacl.zer‘s and
educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it withous permission,

896



PROBLEM 6.87 |0 )
Determine the components of the reactions at 4 and E when a
counterclockwise couple of magnitude 120 N-m is applied to the frame
(@)at B, (b)at D.
250 mm
FBD AC: \ Note: CE is a'two-foice member y WIS
(a) \Uo -8 — M b
A ( ZM,=0: 120N-m-(04m)| =5, |=0
\ A m ( m)(ﬁ (_E)
Ax
= A FCE = 150\/5 N
~7 \ % _
, AN E, =1500 N ~— «
o N7
1
- o) 2 ﬂ&\/"f@' E,=1500N | «
xﬁ\ -~ '
VENTTE, =00 4, - 1500N=0, A, =1500N — «
3F,=0: 4,-1500N=0, A, =1500N 1 «
\ Note: AC is a two-force member \
~ "\___“_,,/“-—»w ,,,,,,,,, //
2
EMp=0: -{025 == Fye 1+ 120 N-m =0
(\ £ ( m)( N AC]
Fyo = 2402 N, A, =240N — <«
A, =240N | «
— ZF,=0: 240N-E =0, E, =240N ~— «
|27, =0: E,-240N=0, E,=240N | €
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PROBLEM 6.139

¢ . A hand-operated hydraulic cylinder has been designed for use where

T Space is severely limited. Determine the magnitude of the force exerted
“"’IL“‘ on the piston at D when two 90-1b forces are applied as shown.

24 in,

04int

0.9in.

B El’*—‘?%:sa
2in. ?
SOLUTION
FBD top handle:

Note CD and DE are two-force members

.\ 6 5 :
(ZM,=0: (4in) Jai Feo- (15in) 7 Foo- (13.2in) (90 1) = 0

Frp=T7261 Ib

By symmetry:  Fpp= Fopy= 7261 Ib
FBD Joint D:

5
—LZF =00 D-2—=I[72/611b =), D=7201b «
x /61 ( )
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