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5-32
5, =e,L, =(625x107)(5000) = 3.12500 mm

S, =asind, =(3/5)a o
a=5.20833 mm
d=(5/4)a=651mm ¥ .o Ans.
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SIF =0: C.=0 ¢y T'r; T"é
T=F =0: C,+T,+T,-100=0 Cy T 50 | 300 wm |
: —=>{cC oD E o)
OXM,.=0: 1507, +4507, —450(100) =0 l
T, +3T, =300 kN (a) 100K
150 300
5, =(450/150)5, S~ i S
\A\ 88

[(3OOX1TS(65)(E(2)XIOQ)+(22.5><1o6)(—25)(500)] S~ - J

(450 T,(250) P
(150)[(1200x10")(210x10")+(11'9X10 )(_25)(250)}

T,—8T, =—19,530 N =—-19.530 kN (b)
T, =212.8555 kN T, =29.0482 kN
C.=0kN C,=-141.904 kN C=,/C?+C? =141.904 kN
212.8555(10°) P
@ o= 0] =177.4(10°) N/m* =177.4 MPa (T) ..ccocoooe Ans.
29.0482(10°) P
Oy =—————>=96.8(10°) N/m’ =96.8 MPa (T) ....cooceroririrrr Ans.
300(10°°)
(b) Tood = Omaa ]2 =887 MPa oo Ans.
LA N B SO Ans
141.904(10°
©  fe=e= ( . ) _ 226(10°) N/m* =226 MP2 ..ot Ans.
42| 7(0.020)" /4]
(d) S (29.0482)(500) +(22.5x10°)(-25)(500)
Vp =0, = . -
f (300x107°)(70x10°)
V= 0410 MM b oo Ans.
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sin @ = 4/5 P =200 kip i
T,+2(4/5)T, =200 kip (a) T "r;
Te

5, =(4/5)5
5 =(4/5)9, Ab CHn
M+(6.6x10‘6)(30)(5x12) D
(2:5)(30,000) l

P

- (EJ{LXIZ))-}—(9.4X10_6)(—50)(4><12):|

5] (3)(15,000
T, =1.06667T, —37.41000 kip ()
T, =96.0055 kip (T) T, = 64.9966 kip (T)
@  o,= 96'(;05 2 32,0 KSi oo Ans.
Gy = 0200 .0 KSi s Ans
2.5
96.0055)(4x12 )
®  v.=0, _ (3)(15)500) )+(9.4><10 °)(-50)(4x12)
Ve = 0.0799 1. oo Ans.
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2Ty +T, =P 2(1.605)+(3.20,)=P (a)
05 =0,
og(8 o,(10
(2; (()03)) = (1(‘)“’(600)) o5 =3.419810, (b)
o, =100 ksi o, =29.2414 ksi
T, =100(1.6) =160 kip (T) T, =29.2414(3.2) =93.572 kip (T)
P =93.572+2(160) = 414 KD oovorerersrnsensensessensessessessessessessessessessen Ans.
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(950)(500-50)

o =0 =Ll = 4275 kPa =4.275 MPa O},
2 2(50) }
950)(500—50

o, =0,=2= (0)( ) 550 kPa =8.550 MPa o Tt

' t (50) o | . X

1P 30°

. =0MPa 0 =-30° =

xy G‘“

o, =0, cos’ O+ o, sin® 0+ 27, sinfcosd
=4.275cos” (-30°) +8.55sin” (-30°)+0
G = 5.3 MP (T) oo Ans.
T, = —(ax -0, )sin0c0s49+ z, (cos2 0 —sin’ 6’)
— —(4.275-8.55)sin (~30°)cos (~30°)+0
£ = 1851 MPR oo ]
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or (2800x107)(600)

O'x:O'h:—:

= 84.00(106) N/m?* = 84.00 MPa

or - (2800x10°)(600)
O =0 =—=

yT e oy 2(20)
= 42.00(106) N/m? = 42.00 MPa

z,, =0 MPa ¢ =tan" % =36.870° 0=90°+¢=126.870°

o, =0, cos’ O+ o, sin® 0+ 27, sin@cosd

=84cos’ (126.870°)+42sin’ (126.870°) + 0
O, = 5T 1 MPa (T) oo Ans.
T, = —(ax -0, )sin OcosO+7,, (cos2 0 —sin’ 9)

= —(84—42)sin (126.870°) cos (126.870°)+0

T, =202 MPa L Ans.
200
b E=2(1+v)G =S 12031579
(b) (1+v) v 2(76)
_ 42-0.31579(84)(10°
=%V [ (34)](0°) _ 77.4(10°)=77.4 pm/m............. Ans.
E 200(10%)
_ 84-0.31579(42)](10°
g, =22 L (42)] )=354(1o-6)=354 L/ < Ans.
E 200(10%)
(c) O = 0, =84.00 MPa o, =0, =0MPa
=G O 840070 onpa Aus.
2 2
@& o, =0, =84.00MPa o, =0, =-2.800 MPa
7 = ;Gmi“ _8400-(=2800) i npa Ans.
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p=7y o—sin 112 300
r
_ _( 2 2
W= jde = J‘r/zwz(r -y )a’y
37" 3
:m[rzy_y_} _ sy
3], 24
x=Ar" =y =4/F —(;’/2)2 :§
TSF, =0: o, 4,c0830°—W —p4, =0

o, (27xt)cos30°— W—p(ﬂxz) =0

2
3
o, (27t) % cos30°—(ﬂj—ﬂ(ﬂj LE

24 2 2
2
’”:717;3: ........................................................................................................................ Ans
O-"’+ﬁ—£ r,=r.=r
r, T, t
Tyr o, yr yr A
- T = = ——— 100000ANEEOCACABENOEABACEOEOOBABEEOACABON0AACACANE0OEABAN00ACAIBO00CACA000CA ns
18 r 2t "9
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OEM, =0: 300(100)-50F, —100T, =0

F, +2T. =600 kN
o, (2000x10°*)+ 20, (600x10) = 600 kN
50, +30, =1500(10°) N/m* =1500 MPa
5. =2(68,+0.09) mm

Assume both bars elastic. Then

O (300) Al op (150)
(200x10°) 2[(100><1o9) +0'09}

o, =20, +120(10°) N/m* =20, +120 MPa

o. =327.273 MPa > 240 MPa (plastic)
o, =103.636 MPa <410 MPa (elastic)

Therefore

) (156.0x10°)(150)

(b) v, =a=6(5D+0.09)= (100><109)

(a) Oc=0,= 240.0 MPa ..o,

and from Eq. (a) 0, =156.0 MPa ...

Try 100 kN T
B8 F| Fx
( o—= oE Al
50 100 J, 200 mwm
TFQ Te
(a)
(b) T
D.O?hn _ - a
v | 5o "}
T‘E A {oo KOO
&5
(b)
.......................................................... Ans
.......................................................... Ans
+0.09 |=1.944mm T oo Ans.
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