CHAPTER VI (SELECTED PROBLEMS)

Determine the force in cach member of the truss and state
if the members arc in tension or compression. Set 8 = 30°.

SOLUTION

Support Reactions: From the free-body diagram of the truss, Fig. a, and applying
the cquations of equilibrium, we have

C+EIMu =0 Necos30°(2 +2) - 3(15) —4(2) =0
Ne = 3608 kN
LZIF =0 3-3608sin30°—- A, =0
A, = L1196 kN
+1XF =0 Ay +3608cos30" —4 =0
A, = 0875kN
Method of Joints: We will use the above result to analyze the cquilibium of (d. )

joints C and A, and then proceed to analyze of joint B.

Joint C: From the free-body diagram in Fig. b, we can write

+T.‘£F} = 3.608 cos 30° — Fep (%) =0
x 3
Fep = S208kN = 521 kN (O) Ans. & it
§ s
£3F, =0, s.zns(;) — 3608 sin 30° — Fog =0
7 30
Feg = 2362 kN = 236 kN (T) Ans. Ne=3-608 kN

Joint A: From the free-body diagram in Fig. ¢, we can write

+13F, =0, 0875 — Fap (%) -0

Fap = 1458 kN = 146 kN (C) Ans. a’

LIE =0 Fap — 1.458(%) - 1.19%6 =0 &:/mm = 2 —X
Fpg = 2362 kN = 236 kN (T) Ans. A fae
Joint B: From the free-body diagram in Fig. d, we can write A’ ’0'3751‘/J
+13F =@ Fagp—4=0
Fap = 4kN(T) Ans )
LZIE =1 2362 —2362=0  (check!) 16'
Note: The cquilibrium analysis of joint D can be used to check the accuracy of the R
solution obtained above. 1‘ ko
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Determine the force in each member of the truss, and state [y . GO0 N
il the members are in tension or compression.
4m
SOLUTION Ed N
Method of Joinis: We will begin by analyzing the equilibrium of joint I, and then
proceed o analyee joints C and E. 4m
Joint - From the free-body diagram in Fig. a, A B
i 4 —h
7
S I-b;;(g)—GDD:I} [P —
Fpg = 100N = 10O KN (C) Ans
+1EF, =1 1000 (i} — Fpc=10
; 3,
Fn-= BHIN (T) Ans
Joint C: From the free-body diagram in Fig b, _D E ON
LEF =1 Feg — 900 =10 X
Frg = WO N {C) Ans, s/
+1EF, =1 B — Frg =10
Fep = BN (T) Ans,

Joint E: From the free-body diagram in Fig. ¢,

NHEE = i — W cosI68T" + Fpysin 7374 = 0
Fyg=TSON(T) Ans
A+EF, = I Fizq — 1000 — 900 sin 36.57° — 750 cos 73747 = 0

Fgq = 1T50N = 1.75kN (C) Ans




Determine the force in cach member of the truss and stale
if the members arc in tension or compression. Sct ) = 0,

Py = 20kN.
SOLUTION
CHEM, =1 —Fgp(4) + 20(6) = 0
ch-=3’|]mm
LEF, =1 A, -30=0
A, = J0kN
+1ZF, =1 A, —2=0
A, =20kN
Joint A:
1
LIF, =0 0 —Far - E{F’“ﬂ =0
2
+1ZF, =1 M—ng(ﬁ)={l
Far = 20kN (C) Ans, y Fos
Fap = 2236 = 24 kN (C) Ans. % Frr X
frarn
Joint B:
1
HEF, =0 n%G—J+FK—m=u
V5
1 2 s IF F“l,—
+EF}.—U: ﬂﬁﬁ{ﬁ)—f’mr—ﬂ e
R
Fgr = 20kN (T) Ans,
Fpe = 20kN(T) Ans,
Joint F: ¥
| Fr
L£EF, =0 20 + Frp — —=(Fge) = 0 N
x 5 FE G FEC R
1
+13F, =10 ED—FK(——)=D
! V2
Fre = 2828 = 283 kN (O) Ans, "
I
Fpg=10 Ans, Fie.
Fes— ¥
Joint E: P
LEF, =0 Fep—0=10
+1ZF, =1 Fpe—20=10
Fen=10 Ans, e ¥
Fe = 200 kN (T) Ans, _ﬁq M
Joint D:
1
HEF =0 —(Fpel—0=10
Vi

Fpe=10 Ans.



Determine the force in members BC, HC, and HG. After
the truss is sectioned use a single equation of equilibrium
for the cakculation of each force. State if these members are
In tCASKN OF COMPTession.

SOLUTION
G +EM; =10 _"1? (200 + 20200 + 4{13) + H{10) + 53(5) =0
51-4
A, = 8ISKN ""4 ‘*""' '"'"
C+EMy = 0 _B25(5) + A5) + Fpcd) =0 30 TW [
Ey
Fpe = 104EN A
e © = e K& 5m = 20m
- 5 -
+EMe =1 —B25(10) + (100 + 4(3) + —=Fy{5) = 0 s 5 534
G C ¥ + 4(3) Vo el L W
ha e
Fyc = 9.1548 = 015 kN (T) Ans. ST EY [ ‘e’
9 "'“_l____ 'Tm I&‘
C+EMg =1 —2(2.5) + B2 {”3]—4{]’3]+—Pm_—{]23} ] El:rh-'l ]
.
Fpyr =24 EkN(T) Ans,

6-28, Dietermine the force in members CO, CF, and FG
of the Wirren truss. Indicate if the members are in tension
OF COMpression,

i
Seppart Reactions ;

(24 =0 5m-s6)-63=0 £ =7333kN
Method of Sections :

£ By
(J,nq: % A Sin gt "\
=0; (4.5) = B(1.5) = Fog [ Tain 60°) = 0
Fre = .08 kN (T) Ans 2 HEF
{*.li,-ur 7.333(3) = Fan (3ain 60°) =0
Fep = BATEN (O) Ana. o
= Im

*TIE =0 Fuans0'+7333-8=0 4
- Fp = 0TT0LN (T Ans. F;-?-ssm



Determine the force in members IC and O of the truss
and state if these members are in tension or compression.
Also, indicate all zero-force members.

SOLUTION
By inspection of joints B, D, H and [,
AB,BC,CD, DE, HI, and I are all zero-force members.

C+EMg =0,  —450) + F,f@)m -0

Fie = 5.615 = 5.62kN (C)

Joint C:
LEF, =10 Fey = S625kN
4 4
+1IF, =10, T (5.625) + T (5.625) — Feg =0

Frp: = 900 kN (T)

Dietermine the greatest force P that can be applied to the
frame if the largest force resultant acting at A can have a
magnitude of 2 kM.

SOLUTION

C+EIM4=0; T(06) — P(15) =0
BEF,=0; A, -T=0

+1ZF, =0 A, -P=10

Thus A, =25P, A, =P

Require,

2=v05PE + (PP

P=0743kN = T43N
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Determine the horizontal and vertical components of foree
at pins A B, and C.and the reactions at the iixed support D
of the three-member frame.

SOLUTION

Free Body Diagram: The solution for this problem will be simplified if one realizes
that member AC is a two force member.

Eguations of Equilibrium: For FED{a),

C+EMg =0 2(0.5) + 2(1) + 2(1.5) + 2(2) — FE(%)U.S] =0

Fac = B33EKN
+1EZF =1 B},+E.333(%)—2—2—2—2=D
B, = 1333kN = 1L.33kN Ans.
LEF, =0 B, - 5_333@) =0
B, = S00kN Ans.
For pin A and C,
A, =C, = F,u_-(%) = 5_333@) = 5.00 kN Ans.
A, =C,= FM-(E) = 5333{1) = 6.6TkN Ans.
¥ ¥ 5 5
From FBD (b},
C+EMp =1t 500(4) — 5_333@)[2] -Mp=10
Mp=100kN-m Ans.
+TEF, =1 o —1.333—3333{1)=u
¥ ¥ 3
D, = 800 kN Ans.
HEF =1 EJSJ{%) - 500 -D, =0

D, =0 Ans.
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The engine hoist is used o support the 20ikkg engine.
Determine the force acting in the hydraulic cylinder AB,
the horizontal and vertical components of force at the

. . . 1250 mm
pin C, and the reactions at the lixed connection D,

e

SOLUTION

Free-Body INagram: The solution for this problem will be simplified if one realizes
that member AR is a two force member. From the geometry,

lag = VISP + B3R — 2(350)(550) cos 8F = 861.21 mm

sin@  sin BF
— T — # = Tadl®
B30 Bh1.24 ‘i"

Eguations of Equilibrium: From FED (a),

C+EIM=1 196201600 — F 4y sin ToA41°(035) = 0

§

Fap = 922760N = 9.3 kN Ans.
HEEF, =0, €, - 92760cosT641° = 0
C, = 216865 N = 21TkN Ans.

+1 if,=1 0227.60 sin T6.41° — 1962 — C, = 0

C, =T7007.14 N = 701 kN Ans, 3%amm
From FBD {b), &
."‘ S50 mm
LEF, =1 D, =0 Ans, .

+TE.F,=1]: 0, - 192 =0

D, =19%2IN = 19% kN Ans,
140 Sin 0"
L+EIMp=1 1962(160 — 140 =0 10F) — My =10
Mp=266222N-m =266 kN-m Ans., - =
200 (8= 162N
P ]
b
Mp
[ (eo-r4 sinio Im
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