HW 8 SOLUTIONS

6—6. Determine the force in each member of the truss and
state if the members are in tension or compression. Set
P, =2kNand P; = 1.5kN.

r
Method of Joints : Inthis case, the suppon reactions are not required for Fes
determining the member forces.
3o C
Joint C 5 > X
+T};r-; =0; Fpsin30®-15=0
Fry =300 kN(T) Ans
Y15 Kkl
HEE =0 Fep-300c0s H° =0
Fop=2.598KN (C) = 260kN (C)  Anms T
Joint D u.}.;a
LEE=0; FEy—-2598=0 Fg=260kN(C)  Ans 625980
+TEE =0 Fpy-220  Fy=200kN(T)  Ans Be T -k
Joint B
Y2

;/zﬁ'.=o; F; geos 30° - 2.00cos 30° =0
Fgg=200kN (C) Ans

N$ZE. =0:  (200+2.005in30°+3.00-Fy, =0
Foa =500kN (T) Ans

Note : The support reactions at support A and E can be determined by
analyzing Joints A and E respectively using the results obtained above.







*6-8. Determine the force in each member of the truss, 500 b
and state if the members are in tension or compression. Set
P = 800 Ib.

—3 ft—p—3 ft — 3f

E

Method of Joints: We will analyze the equilibrium of the joints in the following sequence:
A= F=E~B=_(

/

Joint A: From the free - body diagram in Fig. a, A B4 -jﬁ
+T2F, =0; Fyp sin45° ~800=0 B

Fyp =1131371b=11311b(T) Ans. Yp
IR =0 1131.3700845°— Fpp = 0

Fap =8001b(C) Ang.
Joint F: From the free - body diagram in Fig. b,
+T2F, =0, Frg c0s45° — 1131.3700s 45°— 500 = 0

Frp =1838.481b = 18381b (C) Ans
LiF =0 Frg —1838.485in45° - 1131375in 45°=0

Fpg =21001b(T) Ans.
Joint E: From the free - body diagram in Fig. ¢,
12K =0 Fgp -2100=0

=21001b(T) Ans

+ Tﬂ-}. =0; Fgg =0 Ans.
Joint B From the free - body diagram in Fig. d,
+TXF, =0: Fpp sind5° - 1838 4Rsin 45°= 0

Fpp = 1838.481b=1%381b (T) Ans.
LIF =0 800+ 1838.48c0s45° + 1838.48 005 45° — Fgr =0

Fgr =34001b(C) Ans.
Joint C: From the free - body diagram in Fig. e,
+TIF, =0, Fep =0 Ans.
I =0 3400 -N-=0

N =3400 Ib

Y
E": 500 Ib
45° . Fee=2/00lb Fep
| —_— 3 > X
Fae E
E
v fp=l131378|  Fre. R
Boo lb
@) b) ©




6-14. Determine the force in each member of the truss, 1200 1b P 1200 1b

and state if the members are in tension or compression. Set
P = 2500 Ib.
C

Support Reactions: Applying the moment equation of equilibrium about point A to the ait | '
free - body diagram of the truss, Fig. a, |
[+Z'MA =0; Npg (8 +8)—1200(8 +8) — 2500(8)= 0

Ng =24501b
Method of Joints: We will begin by analyzing the equilibrium of joint B, and then that of
joints C and G. LB
Joint B: From the free - body diagram in Fig. b,
LEF =@ Fgg =0 Ans.
+TZF =0; 2450—Fge =0

Fae = 24501b(C) Ans.
Joint C: From the free - body diagram in Fig. c,
+T3F, =0; 2450 1200- Frg sind5° =0

Fog =1767.77 1b=1768 1b (T) Ans.
LEF =0 Fep -1767.T7c0s45° =0

Fp =12501b(C) Ans,
Joint G: From the free - body diagram in Fig. d,
+T2F, =0 1767.77cos45° — Fgpcosd5® =0

Fop =1761.771b = 1768 1b(C) Ans.
HLEF =0 1767.77sin45° + 1767.T75in45° — Fgp = 0

Fgr =25001b(T) Ans,
Due to the symmetry of the system and the loading,
Fup = Fg~ =24501b(C) Ans.
Fyp = Fm =0 Ans.
Fgp = Fp =12501b(C) Ans.
Fgr = F =1767.77 1b=1768 1b(T) Ans,
Frp = Fgp =1767.771b =17681b (C) Ans.

7
¥ ¢
J2001b 25001b ool R 12001
| gr ) 82 | '
B % Fep R24 x
45°
- fea Foc=24501b
Ns=24501b -
() )
Feg=1761T7 b
Ne
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6-31. The internal drag truss for the wing of a light
airplane is subjected to the forces shown. Determine the
force in members BC, BH, and HC, and state if the
members are in tension or compression.

+TZF, =0; 180 - Fpysin4s® = 0
Foy =255 (D  Ans
(oM =0, ~Fac @)+ 60(2) + 005 = 0
Fapc = 130DB(D  Ans
Section 2 :
+TEF, =0: 80+60+40-Fyc =0

Fyc = 1801 (C) Ans

H G F
2 ft
E
AC AD A
ft 21t 1.5 ft—
60 1b 40l
80 1b 80 1b

21




*6-36. Determine the force in members BC, CG, and GF
of the Warren truss. Indicate if the members are in tension
or compression.

Support Reactions :

E’-fMg=0‘. 6(6)+8(3)=A, (9 =0 A, =6.66TkN
45 =0 A, =0
Method of Sections :

(+IM. =0, Fyy(3sin 60°) + 6(1.5) - 6.667(4.5) =0
Fer =B.0BKN (T) Ans

(+2M;=0  F(3sin 60°) - 6.667(3) =0
Foe =T.70kN (C) Ans

+TI.F;=0; 6.667 -6 Fogsin 60° = 0
Fzg =0.T710kN (C) Ans

A

Ar o687kt RN



6—46. Determine the force developed in members BC and
CH of the roof truss and state if the members are in tension
Or compression.

—lm— .5 kN
| 2m } 2m

— 1 m—-‘
|

[#IMy=0;  E(4)-2(08)-L5(2)=0 E =LISkN

(+EMy =0; l.15(3}—1.5(l)-'-:-;ﬁc(11 =0
Fic =3.25 KN (C) Ans
(#ZMy=0;  LI5(4)—1.5(2) - Foysin 56.31°(1) = 0

Fcpf‘= 1.92 kN (D An




647,

Determine the force in members CD and GF of the
truss

and state if the members are in tension or
compression. Also indicate all zero-force members.

Entire russ : 2&N
(4IM = 0;  -208) - 13D T 5 ®H =0
E =115kN
Section : h., I 2w
[
(4IMp = 0; L1S() - Fop sin36.87° (1) = 0 ®
. Fep = L92KN(C) Ans K
. \:\‘ FLi
K+E‘MC =0 - Fgr (1.5) + 115(2) = 0 N
.S F
For = LS3XN(D  Ans ¢F,
Joint D : FﬁF
(L
+EF =0, Fp=0 Ans
Joint F 3
-I-TE.E =0 Frecos@ =0
Fre=0 Ans

Zl"h._,

1. Ska
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“f—56. Determine the force in cach member of the space
truss and state if the members are in tersion or
compression. The truss is supported by ball-and-scock et
joints at A, B and £ Set F = {800j} N. Hint The suppart
reaction at E acts along member EC. Why?

1 H 1
Hhoet — et pmferpge
2 K] L3 -
w5 = o o
2 z 2 . .
LR = ik -il’ﬂ'?f-b'-*m'ﬂ 0

Fap = 686 N (T) Ana

Fap = 0 A
Fep = 6134 = 615 N (D) Ans
Jaint C ¢
1
= - 6l54) = 0
LF, = B E

Fpe = 19N (T) Am

L3
I'.F’-ﬁ; E‘ﬂi‘i—ﬁ:“

For = MIN(T) A

]
IF, = For = —=(6134)} = 0
725

Fye = 457 N (C) Ana



