CHAPTER VI
STRUCTURAL ANALYSIS

9,

Determine the force in each member of the truss and state if
the members are in temsion or compression. Hint: The
vertical component of force at C must equal zero. Why?

SOLUTION
Joint A:
. 4
+12F, =0 SFap—6=0
Fap = 715kN(T)
. 3
LIF. =0 —Fap + 7_5(3) =0
Fap = 45kN (C)
Joint E:
- IF, =0 Fgp = 45kN(C)
+12F, = ; Fgp = 8kN (T)
Joint B:
+13F, =0 L(F )—3—i7<)={1
y = Vo 5073
Fgp = 19.8kN (C)
3 1
HEF, =0 Fpe — =(75) — —=(19.8) = 0
pe — 35l \-‘3( )

Fpe = 185kN (T)

C‘, is zero because BC is a two-force member .
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6-12.

Determine the foree in cach member of the truss and state if
the members are in lension or compression. Set Pp = 10 kN,

P= 15kN.

SOLUTION
C+EIM, = 0;

BIF =0
+1EF, =1

Joint -
HEF, =0

Joint A:
LEEF, =1

+1ZF, =1

Joint B:

EEF, =1

+13F, =1

Joint F:

LHEF, =

+1ZF, =t

Joint E:
EEF. =1
+13F, =1

Joint D-
HIF, =0

G, (4) — 1) — 15(6) = 0
G, = 7T5kN

A, —215=10

A, =715kN

A, —10-15=0

A, =25kN
Fog—215=10
Fop = 2Z15kN(T)

1
ZTS_F.I.F_E(F—LB}=0

2
25— Fupl——=]=0
"‘“[ﬁ)
Fap = 150kN(C)
Fag=2795 = 280 kN (C)

1
2?.95(—) ¢ Fge—215=10
NV

2
ZT.US(E) — Fgr =10

FEF=E.ﬂkNm
Fye = 150N (T)

15 + Fpg—éf.FFﬁ] =0

1
25 -10 - F’C(E) =0
Fre=2121 = 212kN (C)
Feg=10

.FE5|='D
Fer—15=10

Fpe = 15.0kN (T)
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6-I7. Delermine the force in members 8C, CG, and
GF of the Warren truss. Indicate if the members are in
LENSIoN OF COMpTession.

Suppers l{uniu.r:

(+TMe =0 SR+B(N-A, (H=0 A =666TKN

:PEE =0 A, =0

Method af Secrlons ;

(+IM. =0 Fortdsin 607+ 601.5) - 6.667(4.5) =0

Fop =10BKN (T) Ans,
(rEMa =t Ko (3nin 60°) —6.667(3) = 0 2 sk’ m
| Fye =T.T0 N (C) Ams.

+ tTv =0 6667 == Fogain 60° =0
Fog =OLTTO KM (C) Anx.

H!,- =

6-35.

Determine the force in members BC, HC, and HG. After
the truss is sectioned use a single equation of equilibrium
for the calculation of cach force. State if these members are
in lenskon or compression.

[
—5 m — 5 m——5 m—=

SOLUTION
5 m—
C+IMg =0, — A, (20) + 220) + 4(15) + 4(10) + 5(5) = 0
sm
A, = 825KN o "
CHIMy =0 -B25(5)+ 25) + Fye(3) = 0 e TW :{
Ey
Fpe = 104kN ( Ans.
e © o4& Em = 20m
X . = —B25 2 =
C+EMe =1 B25(10) + (100 + 4(5) + \-2';!”('{]] 0 adm sm 53__(
T .
Fuyg = 9.1548 = 9.15 kN (T) Ams. RETIR DR
B ?
3 D
C+IMg =0 ~2(25) + B2523) ~ 475) + =Fuc(125) = 0 Eoe
; Hi

Fye = 24 kN (T) Ans.



-3,

Determine the force in members IC and O of the truss B C m
and state if these members are in tension or compression.
Also, indicate all zero-force members. —l_
2m
I J
2m
SOLUTION
By inspection of joints B, D, H and I, 4 T = -+ F
AB_BC,CD, DE, HI, and G1 are all zero-force members. Ane  ISmLSmolSmet s m]
C+IMg=0;  —4503) + F,f@)m =0 BEN RN
Fie = 5625 = 562kN(C) Ans.
Joint -
LEF, =1 Fgy = 5.625kN
4 4
+TEFJ.= 0 7 (5.625) + £ (5.625) — Fog =10
Frp; = 900 KN (T) Ans.
668,

Determine 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 kN,

SOLUTION
C+EMy =0, T(06) — P15 =0

EEF, =0, A, -T=0
+1ZF, =0 A, -P=0
Thus 4, =25P A, =P

Require,

2= \0ISPE + (PR

P=0743kN =T4IN Ans,




b6,
Dreterming the honzontal and vertical components of foree that pins 4 and C exert on the fume.
Criven:

F =3500N

a=08m o =04 m
b =09m e=12m

¢ =05m & = 45dep

Solution:

BCis a two-force member

Member AR :

m.)‘:ﬂ", —FE+F_BC' fJ'+FBC ff+ﬂr} 1]

J—
e Fpe=2003 N

F = Fc
aC eb+vac+rad

C, = Fpo— Cp= 167N Ans.

J_
G, = FB,:J_

A, = 167N Ans

IF,=0, A, -Fpr—— _—
W ﬂ2+€2
Ea"-':ﬂ', ..4 _'F+'FBC B a
1} 2 2z
aJ +¢&

A, =3I N  Ans
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6-H1L

The cngine hoist is used o support the 200-kg engine.
Determine the force acting in the hydrawlic cylinder AB,
the horizontal and vertical components of force at the

. . . 1250 mm
pin C, and the reactions at the fixed connection I

e

SOLUTION

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

Lag = V350 + B30F — 2(350)(850) cos B0° = 861.21 mm
sinfl sin B0°

— T — = a
B30 B6l24 o= 764l ‘i—’

Equations of Equilibrium: From FEID (a),
CHEM- =1 1962(1.60) — F 4 sin T6.41°(035) = 0

|25 fd5m
Fap = 9X760N = 9.3 kN Ans. G

BHEF, =0 €, - 922760 cos T641" = 0

C, = 216865 N = 21TkN Ans.
+1ZF, =6 9227.60 sin T6.41° — 1962 — C, = 0

C, = T0T.14 N = 7.01 kN Ans.

From FED (b),
LEF, = D, =0 Ans,
+12F, = D, - 1962 =0

D, = 1962 N = 1.95 kN Ans,
C+EMp=10  1962(160 — 1.40sin 10F) — My = 0

Mp=266222N-m = 266 kN-m Ans,
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