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MECHANICS OF MATERIAL By Beer, Johnston, DeWolf, Mazurek

6" EDITION

BY MMZZHH.COM
CHAPTER 1:
1-
TOKN 30kN
A s
e— ¢,
. . d (' 300mm e d
C
B 30kN | B
Fig(3) , )
1(40 +30) kN 250mm l 40kN
le—d,
Fig(2) '
* ("
30kN
Fig(1)
3-
iven data;

The tensile stress in rod AR = The compressive stress in rod BC
i, = diameter of rod AB.

d,=21in
i, = diameter of red BC
d, =3in
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5-

iven data:
Diameter of steel bolt, [cf,;,:l =16 mm
=0016m
Average normal stress in bolts, [JE:) =200 MPa

Average normal stress in spacers, {J.s) =130 MPa
7-

Free body diagram

20kN

25mM— |- 0.4m —>

© 2
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1y

Fig (2)

15-

I53mm

W

' 90 mm
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17-

(G1ven
Masimum shearing stress in steel rod T, =18 kst

Masimum shearing stress in aluminum plate T, =10 k=

F

A
Here A = shear area
= cicumfberence = thickness
= 7d #thickness

A=(mx16x025) in”
P

A

Ty=

Ty=

F

T axl.6x0.25
F=125kips

10

19-
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21-

(iven data:
Cross sectional area of the column 4 =11.7in*

Lverage normal stress a=30La
Bearing stress in concrete o, = 3.0 kst

23-
Fiven
: 5.
Diameter ofrod & = —1in
Awerage shearing stress for wood Ty, =100 pa
27-
given data:

Diameter of each pin & =16 mm
Let Ty be the force i the ink BD
Taking moments about C
20{0.25+0.4) =T, (0.4)

Ty = 32.5 kN
29-

'I:l
Peos60” 607 7 L'siné0’

60°
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31-

(Tiven that,

F=111T
g=45°
Eesolving F into components F and 'V, respectively normal and tangential to the section
Then
F=Frosd
F=Fsng
41-
Free body diagram
F.,sm3s
F:L—‘!. JI”I.
8 kN‘m
RCTTRERERRNN RN
Tpacos3s® g 04m |C  04m [P 04m F

45-
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47-

(Tiven data,
F=11011

Ultimate shearing stress (T, ) = 360 MPa
Factor of safety [FG‘S) =335

49-
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51-

iven data,
Diameter of the pin at © =46 mm
Diameter of pinzs at B and D = 10 mim

Ultitnate shearing stress 7, = 150 MFPa
In ink A0, Ultimate normal stress o, =400 MMPa
Factor of safety =3

53-
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iven width of OF member 5=11in

Thickness of OF member z=% in

Diameter of pinz at each end C, F 1z o = %in

For frames ultimate tensile strength 1z o, = 60kat

Ultirnate shear strength for pins 1z T, = 25 ka

55-

iven that:
Diameter of the pin at.A =8 mm
Diameter of the pins at £ and 2= 12 mm

Ultitnate shearing stress, €, = 100 MPa
Ultitnate nortnal stress, g, = 250 MFPa
Factor of safety =30

57-

According to load resistance factor design method, the proposed design 15 acceptable if
the following inequality 15 satizfied

Yodh + ¥ 5 =@
H, — Ultimate load
¥p.¥; — Coetficients (load factors)

59-

Given data:
Awverage normal stress in bone =380 IMPa

Force, P=12001H
COuter diameter &, =25 mm

=0025m

61-
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Given data:
pin diameter & =0.81n

63-
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s

'5 lin 2 in
P B ; P
T
1
) =

Taking moments about C 1e,

2 M.=0
Frogdl®=12+FPand0®= 06— F ooz 30%x 06— Fooan 30904 =0
Fxl.3049 = Fpp w0.77196

Fon =1.813368.F

Far =1.813368x 16 kI

Fap = 2501k

. Force inthe cable Fpp = 22013 kI

b=

65-

67-
Timim
B < 300mm ———>
L. P=750N
125mim
C, T‘ D
C,

69-
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(riven data
Ultitnate stress intension o, = 2.5 kst

Ultitnate stress in shear T, =1.3 kst

Factor of safety, =310
F=24kips

CHAPTER 2:

1-

(iven
Length of the wire

L=80m

Diameter of the wire o = Smin

Modulus of elasticity & = 200 35Pa
E=200x10"Pa

Ultimate tensile strength oy, =400MPa

Factor of safety f, =3.2

3-

(Given:
Fauge length L =101n

Dhameter of the rod & = %in

Modulus of elasticity £ =10.1x10%psi
Ultitnate strength of red oy =16ka

After loading final gauge length L, =10.00%1n
" Elongation in the rod d =1, -1

=10.00%-10
&= 0.0031n

5-
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iven
Length of the rod L=121n

Dnameter of the rod & =0.51n
Load onthe rod P =8001b

Modulus of elasticity B = 0.45x10% psi

7-

Before loading:
Distance between gauge marks L =250mm

Distance of aluminum rod & =12mm
Axial loading P=60001

9-

Allowable strength of aluminum rod oy = 22ka
Streteh in rod 8= 0.081n

Load applied P =35001hk (tensile)

Modulus of elasticity B = 10.1x10% psi

13-
Tiven that,
The electric motor exerts a torque = 2.8 kI -m
a) Mazsimum shearing stress in shatt A5, 1, = L*e
Tip=208kN
56

Fadius of the shaft A8 - = E tnm
c=0028m

. . b8
Folar moment of inertia, J = 56‘4

J= g[ﬂ.oze)“

17-
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Fiven that

36mm 28mm

| l

For aluminum E=70GFa
For steel E=105GPa

19-

(Fiven that:

Waodulus of elasticity, & = 70GPa
Load, P=411

We know that

1GPa=1.Dg£2
111

T =107 1

23-

228kN

2.5m

# 4m 4m

29-
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31-

It 15 given that volume of tensile specimen 15 constant while plastic deformation occurs.
Initial diameter = )

Final diameter=4

37-

Let Fand Bare loads shared by alurninum and brass rods
LR+ =P=45KT = (1)
Detormations in the members

BL

For Aluminium: & = 2

AZ,
BL,

For Brass: 4, = E

But deformations should be same for whole system

L4=4

Bh_BL . _
==Ly (7h=h)
=% p ()

4,8,

39-
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Liameter of wires uzsed at & and B are

1

diameter of Wire at C 4, = 11_2in

Modulus of elasticity of aluminum 2, =104 % 10° psi
Modulus of elasticity of Steel B, =28 x10% pai
Masumum allowable stress in aluminum oy, = 14kst

Masimum allowable stress in steel will o, =18ka

41-
I‘ 180 +— 12 4 100 100 ™
A L s )] |
Stecl BO# 3’( Brasss—~
r | ! f’
/! /
/  GOEN f/ 40EH
/ J
f I
/ S
Al arm " T -
43-
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k3 'Fl
Fig 1
49-
25mm
%\
\‘._.___________,,./
< B0 m
51-
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A///'/’f/f//’ff'/ff/

A
|z Mmm diameter
250 mm
¥ B
= 30mm diameter
300 mm
Ny &
55-
—A
Brass 3mm
o e .L
i =, A7 5mm
~ i |:|_3'-’.imm
. 2aMmm .
012 mm - . =
|: ] A0 mm
Sreel
— A
59-
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' |
4 L)
| |
Eronze Aluminum
61-
y
’( 201
—\_\L o X
GO0 b e=—— = . ——(000 |b
L |
A B z
1/2in
63-
Jr I'! (:I .I':._-"'lr'-
L i:
x
=  E2mm
| 30mm
v T
'|}
67-
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Length of the block 1n z-dwection L, = 100tmm

Length of the block in z-direction L, = 25mm

Height 2=40 mm
Mormal stress in x-direction o, =—1500Fa

Potzson’s ratio =035
Modulus of elasticity X =45GPa

a. =10
69-

We are given that

—
—_—
g T
T
12in 201
£ l
D v

skt

71-
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N
~

i
TN

73-

MModulus of Eagidity &G =200ka

Shearing force P=9x1071b (for block)

Length of the block =55 in
Breadth ofthe block=351n
Area of shearing A=35x525

=19.25in*

. F
chearing stress T=—

_9x10°

1925
= 467.52psi

83-
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¥ (Fadial direction)

22 mim {diameter)
A

46 kN P/ x

[}_nhik‘.\' r

LS >
200 mm

P=T1ks

87-
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S0mm
B
89-
iven that
o)
S 1
B[I—EU) [ )
o
= 2
2(1+v) (2)
91-
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97-
300 -
=60
W
4 \£ F=10
150} 75
v -c-_,,___)
F1
101-
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M
3 c

40 mm diameter

1.2m
T B
ﬂ'j . 30 mm diameter
A

J=
103-

Length of bar L=22m
Area A=30x30

=500 mm*
IModuluz of elasticity & = 200 GPa,

Tield Stress oy =345 MFPa

105-
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&0 in

Ilin 22 In
109-
LA
A
A
190 mm
* I 0
1940 mm P
B
FEETETiierd
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111-

l4 in
--¥
113-
oy
°l D
P
1.7m T o) £
1m
l (d. t
kuJ 0 O%
A =
B | p =S
L
0
L‘ 3 =
F‘ 2.64m »
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115-

X %) [p
ey
1.7m T o] &
Im
l f-l h
Y =
kuJ o H %
A =
Ble — =
L
0
e ol
F‘ 2.64m »

117-

A=500mm*  4=300 mm’
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119-

m

I4in

b |

121-

iwven
Initial temperature 7 =70°F
Eesidual stress in the aluminum

k.
—1n

11

£

=58 ksi

Coefficient of thermal expansion for aluminum o, = 12.8x107° / °F

Coefficient of thermal expansion for steel o, = 6.5x107°/°F

Young's modulus B =109x10° psi

Tield stress oy =56 ka
Gy = 58x10° psi

123-

N 440
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125-

P=30kN
A4
'y
250mm  —=| |« 30mm 30kN=P,, T0KN=P,,.
40kMN 1 Y B —+—
Yy R l .
rFy
A00mm
— - S0mm
AL CLL aninr
! A TOkN
L JOLN T
fig(1) Fig(1i) Fig(iii)
127-
Let

Fp= Tenzion in portion A5
Foo= Tension in portion BC

Since P ois applied at the midpoint of wire therefore by law of statics we hawve
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129-

We are given with a structure

« = -

E =29x10° psi
Dnameter of A5 and 00 steel rods = léin

Dnameter of B0 and A0 steel rods = %in
Bop =dx=0.041n
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131-

steel core /"><

E=29x10°Ps
12in
Erazs she]_,]./“’f
E-15x10° Pn\/
133-
P
a
S LI
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CHAPTER 3:
3-

nven £ =1.21n
Cater diameter =1.61n
Inner radius &) =06 1n

Cter radius O, =0.81n
Maximum shearing stress T=75 ka

5-

iven data:

Torque, T =32kMN-1m

Onater diameter, & =60 mm
Diameter at point D, & , =30 mm

9-

mven data:
Diameter ofthe shaft AR, o, =30 mm

Fadiuz of the shaft AR, ¢, =15mm
Diameter ofthe shaft BC, &, =46 mm
Fadiuz of the shaft BC, cp,=23mm

15-

(riven data:
Allowable shearing stress in each shaft ¢, =15ka

Diameter ofrod 4515 dz =151
Diameter ofrod AU 12 dp=1581n
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25-

mven that:
The magnitude of the torque at ©, T, =5 kip-n

Allowable shearing stress in the shafts, T=58500 ¢pa
Fadiuz of the gear &, 7y, =4 1n
Fadivz of the gear D, 7, =2.51n

: : T 5
From the relation between the torques and the radius of the gears, L =1

2
T

FG Fa
2.5

=3.125 kup4n
27-

(riven data:
Torque applied at shatt AR 7, =100 IN-n

Diameter of shaft AB 4 ; = 21mm
Fadius, ¢ 5 =105 mm
Diameter of shaft T, & . = 30 min
Fadius, cop =15 mm
Diameter of shaft EF, dgp =40 mm
Fadius, cgp = 20 mm
Fadiuz of the gear B, r5 = 25 mm
Fadius of the gear C, 7, =60 mm
Fadius of the gear D,y = 30 min
Eadius of the gear E, r; =75 mm
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29-

a)
For hollow shaft
Allowable shearing stress, T,, = Ti;
Torque T = Tu!
€y

. . "
Polar moment of inertia, J = E(c; —cf)

31-

riven data:

Modulus of rigidity, &F=77x10° Pa
Applied torque, T = 230 MN-m

Cter diameter of the shaft, & = 30 mm
Inner diameter of the shaft, &, = 20 mm

Length of the shaft, /1 =1.8m

35-

Given data;
Torque developed by electric motor 7 =500 M-m
Modulus of rigidity, &F =27 GPa

37-

mven data:
Modulus of rigidity of aluminum rod BC, Gy =26 GPa

Modulus of rigidity of aluminum rod AR, G, =39 GPa

Diameter of solid shaft & =12 mm
. Radiusz of shaft e =6 mm
Length of brass rod AB, £, =200mm

Length of brass red BC, L, =300mm
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41-

//\ /2\
NN

43-

Fiven that:

Eadius of gears E and C 13 717
Eadiuz of gears B and D 13 or
Diameter of each shaft 15 °d’

Considering gears B and C

45-

(riven data:
The mazimum allowable stress ¢, =60 MMPa

Twisting in CD 1z hmited to @, =1.5°

Eigidity modulusz, &G =77 GPa
Torque 1n shatt Ol iz Ty =7 =1000 MNan

Fadivz of the gear B, #; =100mm
Eadiuz of the gear C, #, =40mm

49-

Tiven data:

Torque applied enpulley A, 7, = 2 kipan
Allowable shear stress, T, =12 ka
Modulus of rigidity, G=11.2x10° psi
Fadivs of gear B, rp =2 1n

Fadivz of gear C, 7o =51n

Twisting in 215 limited to @=7.5°

Total length of the shaft, £ =301in
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61-
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63-

65-

Given data
Diameter of solid shaft & = 1510

Fadius of the shaft, 0 = g i

Power F=75hp
= 756600 1b-1nfs
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69-

Tiven data:-
speed A =120 rpn

Angle of twist $= 2°

=2x rad

1807
= 00345 rad

Length =12 ft
=12x0.3048 m
L=365Tm

Modulus of rigidity, F=11.2%10° psi
G=77x10° Pa
Outer diateter &, =31n
Outer radius C, =1.51n
7, =0.0381m

Inner diameter &, =1.21n
Inner radins C) =0.61n

¢y =0.015m

71-

(&) Power transmitted by the shaft F= ﬂ

2= 180x 997 6

60
F=168041W

Power transmitted, [P =18 804W
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75-
(nwen data:

Diameter of the shaft=11n
Power, F=16hp
=16 =x6600 1b - infs
speed of rotation, AN =1260 rpm
&0F

Torque 7= ——
2TH

_ 60x16x6600

C omx1260
T =200.32 Ib-in

79-

(niwven data;
Length of the shaft, L =25m

Diameter of the shaft, & = 30 mm
Frequency 7 =30H=

Modulus of the rigidity, =772 GPa
Allowable shearing stress, Ty, =50 MPa

Angle of twist, $#="725"
81-

iven data:
Allowable shearing stress, T=9500 pa

Diameter of shaft AB, o ,,=0-751n
Eadius, £ =0-3751n
Diameter of shaft CD), & =0 6251n

Eadiuz, cn=0-31251n
Power, F=3hp
=3x 6600
=19800 b 1infs
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87-

nwven data:
Fower transmitted, P =45 1W
= 45%10° W
Eadius of fillet, » =6 mm
Allowable shearing stress, T=40MPa
From the diagram
D =&0mm
g =30 mm

From the graph stress concentration factor £ =1.26
89-

iven data:
=peed of the shaft &= 2400 rpm

Allowable shearing stress, T="7300 psi

Larger diameter of the shaft, 20=1251n
Smallest diameter of the shaft, & =11n

Eadius of the fillet, »= %[D— ci')

1
=—[1.25-1
L1251
=01251n
Eatio E:E
) 1
E:1.25
a
Ratic 12—0'125
)
L0125
)

From the graph, the stress concentration facter K = 1.35
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91-

mwven data:

Largest diameter of the shaft, 2 =320mm

Allowable shearing stress, T= 80 MPa
T=80x10° Pa

97-

iven data:
MWodulus of nigidity, F="7720GPa

shear stress, T, = 1450 Fa
Applied torque T=11T,

Dnameter of the shaft, o =30mm
Length of the shaft, L =12m

103-

Tiven data;
Diameter of the shaft=1.251n

Eadinz ¢ =0.6251n
Elastic shearing stress, T, = 15 st
Modulus of rigidity, G=11.2x10% psi

Length of the shaft, Z=%1{t
L=%1n
Torque, T =75 kipin

105-

Criver that:
Ty are the torgque and angle of twist at the onset of yield

“We have
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107-

Given data:
Elastic shearing stress, T, = 145 MPa

Length of the shaft, Z=5m
MModulus of rigidity, F=772 GPa

Cter radius of the shaft, ¢, = % tmnm

£, = 30 mm
. 25
Inner radius of the shaft, ¢ = ? i

£y =125 mm

109-

2.5in

5in

3in

http://mmzzhh.com

Free Solution Manual and Ebooks

www.elsolucionario.net




111-

Given data:
a) Mazimum shear stress, T=15ka
Dnameter of solidrod, o =0 8in

Eadiuz of solidred, o= 0.4in
b1 Length ofthe rod, L =201in

115-

(riven data;
Elastic shear stress, T, = 22 ka

Modulus of rigidity, G=11.2x10°% psi
Torque, T="75kip-in
This torque 15 applied to the rod and then removed.
Eadius, e =1.21n
Length L=35ft
L=4201n

117-

[ & mum T
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119-

Criven data:
Yield shear stress, T, = 14514 Pa

MWodulus of rigidity, F=77 2GPa
Length of the shaft, L =5m

COuter diatneter of shaft, 4, =60mm
Outer radiuz of shaft, ¢, =30mm
Inner diameter of shaft, &, = 25mm

Inner radius of shaft, ¢, =12 5mm

125-

Given data:
Allowable maximum shear stress, T, =10 ka

Iodulus of rigidity, G=11.2 »10% 8
Length of the steel shaft, L =20 ft

L=2401n
Angle of twist, = 27 rad

129-

Giwen data,

=ide of square cross section &

Diameter of the curcle cross section 15 &

The both shafts are subjected to the same torque 1e, T, =75

131-

Let the diameter of the shaft 4 15 4

Let the side of the square cross section of bar iz b

Giwven that, A and £ have the same cross sectional area
T

ie, —g*=p
4
b:dx% ...... (1
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133-

iven data,

Angle of twist g=2°

b =30 mm,

Allowable shearing stress, T,y =50 MPa
Modulus of rigidity, G=27 GPa

137-
a
[ ]
N
i
b b
WR=3]
139-
iven that:

Applied torque, T =750 kIN-m
“Wall thickness, #=8mm

141-

Given data;

Torque applied on the shaft 7 =90 IMN-m
At point a thickness, =4 mm

At point b thickness, =2 mm

145-

Giwen that,
whearing stress, T="750p=1

Thiclkness of the sheet, £ =0.06 in
Torque, T =12201b4n
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149-

151-

Given data;
Diameter of drill & =8 in
Radius of the drill e =4 1n

Modulus of rigidity, G=11.2 x10° psi
Length of drill bit { = 5000 ft

153-

given data:
(given outer diameter of pipe, &y =121n

. Onter radianz, oy =61n
. . 1.
Thickness of the pipe, £ = 7 in

Helix angle, go=45"
Masirnum allowable tensile stress in the weld 15 Jye =12 kat
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155-

riwen that,
Modulus of rigidity, F=772 GPa
B
T.-l
y .4 kKN-m
159-
Given that,

apeed of rotation, AN =450 rpm

Fillet radius, » =0.51n
Allowable shearing stress, T="7300 ps1

From the diagram

Eatio E:E
d 5
E=1.2
o

Eatic o2
Pl
T -0
o

From the graph the stress concentration factor
K=133

161-

Griven data;

Masimum shear stress in the steel shell €., =150 MFPa
Modulus of nigidity steel, 5 = G, =77.25 GPa

5

Modulus of nigidity of aluminum, &, = Gy =27 GFa
Length of the shaft, £ =2m

Cuter radius, ¢, =40mm

Inner rading, o, = 30mm
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CHAPTER 4:

5_
CTiven:
. = 250MFa
Ty =450 Pa
Factor of Safety =3
fanp
Gty
_ 450
3
=150Pa
11-
I 5 m k
B
e ) E T L
D I D E
£ In

— 1 1Imp——

] . v

4 in
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13-

216 mm
}_-

A
L

A T 7 £
{—f’z}/ 4 "//” /ff A {fﬁ/f/ Xj o
/JIM;’/////XX {//}/////f, 36 mm

fz”//f//’/“;’_r//;g{/,/f/;ff/f

s 108 mm
/?{f S0 mm

15-

40 mm

125 mm

15 mm B X

[ =
]

d = 30 mm

20 mm

S5m Sin Sin

1.51n ; 1.5m

1.5in

(¥4
| =
I~
_——

A B
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19-

(riven data:
Allowahle stress in tension I:Ja]l)j" =120 MPa

Allowable stress in compression I:Ja.]l)c =150 MPa

21-

Given data:
Young s modulus B=29x 108 pst

Thickness ¢ =0.0181n
Width, w=06251n
Diameter of pulley & =81n

25-

We know the Bending equation is

M o E

I ¢ R

Where M =EBending moment or couple
I =Moment of inertia about neutral asxis
a=EBending stress at distance "C7
' = Distance from Neutral axis
H=Modulus of Elasticity
R =Fadius of curvature

27-
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29-

Given, £=10.6x10%psi ,
V=033
Lloment 1 = 103 Bkip -1n
=103.8%10%1b -in
3.25x5  275x4.5

12 12
=1297in?

Centroidal moment of inertia, I =

31-

Folled steel beam: WW200x31.3
Moment M =45 k-

= 45%10% Mm
Young's modulus & =200 GPa
= 200x10° Pa

Potzzon's ratio =029
33-

The transtormed section corresponding to an equivalent bar made entirely of Aluminium
as shown in the figure

. i)
Since x = —2-

Ey
_105GPa
~ 70GPa
=15
The width of the central portion of aluminium which replaces the original braszz pottion,
1z obtained by multiplying the original width by 1.5, we have 32x1.5=48

35-

The transformed section corresponding to an equivalent bar made of entirely aluminium
1z shown 1n the figure
: E
Since, n = —2
£

_ 105GPa
70GPa
=15
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41-

iver

Modulus of elasticity for Steel, &, =25 %10% psi
Modulus of elasticity for Woed, B, =15 x10% pat
MMoment, M = 450kip - 1n

45-
Given for Steel, B, =29 «10° pa
For word, Ey=158 = 10° o5}
M =450kip-in
47-
Given data:

Modulus of elasticity of concrete, £, = 25 GPa
Modulus of elasticity of steel, &, =200 GPa
Eending moment, M =173k - m

51-

Civen data:

Modulus of elasticity of steel rod, £, =30x 106psi
Modulus of elasticity of conerete, £, = 3><1[]6psi
Allowable stress in concrete 13 g, = 1350 pat

Allowable stress in steel 1z &, =20 ka1

53-

iwven, allowable stress in steel =T,
Allowable stress in concrete = &,

Modulus of elasticity of steel =X

Modulus of elasticity of concrete =K,

Distance from top of beam to reinforcing steel — d
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59-

n,=1

Ratie, #, =

S

let x be the distance from top to the neutral azxis.

The neutral axis of the beam passes through the centroid of the transformed section.
summing moments of the transformed area about the neutral axis, we have:

100—
[nl xﬁoxxxg]—ngxﬁox(mo—xj[ : x]: 0

25x% —=12.5(100-x)* =0
2xf —(100% +x* —200x)=0

2 =400 x+ 20000 =0
=31 .42mm

61-

mven data:

Allowable stress, o, = 60 MPa
(a) Filletradius, » =9 mm

it} Fillet Eadius, » =18 mm

63-

5 mm
e
Frd g Jlfr/ﬁ
ﬂ_r% S
D =8hmm - )

v_
v
d = 40mm
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67-

solution:
(nwven data
Tield strezs

ay = 300MPa
=300%10° Pa

69-

Tiven data:
Modulus of elasticity, X = 29x 108 ps

Face width of the blocl:, &= %in

Tield stress of the prismatic bar, oy =356 ka
side width = gin

Mloment of couple applied, M =13501b-1n

73-

Solution:

7 Pa Oimm

.
W

Bimm
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77-

— 90 m
ik imim
83-
Cl
Y
36mhm ¥
) A A NA
W
e D > B
I0mm
87-
. Q0 i
Ak imim
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91-

I

7 P Oflmm

M
L

Ailmm
93-

Eadius of the circle formed after the rectangular bar 13 bent = 2

The couple applied 15 WL
“When the couple 1z removed, radis of curvature = o,

Fadius of curvature at the on set of yield = o,
95-

Young's Modulus &= 200 GPa
= 200%10° Pa
Eadius of curvature of bar =24 m

Bending moment M =350N-m
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97-

. 4
¥l kesi)
50 —
40 —

0.004 0.008 <

101-
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15 mm
103-
G—t
o
== ;
— { _
— ~
11
{ 60 mm
W —_—
i
N
A7 B
€ ol
} 850 mum
2 =J|f \Jl Section a-¢
200 mm 80 mm
105-
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a3

. 7 e D £_0.6in
ZIn ""--._.-_/)'//
107-
Tiven
Load =100k
=100%10° I
Eadiug a =40 mm
=004 m
109-
iwven
MMagnitude of force F=18 kM
¢ =30 mm
=0.03m
Allowable stress oy, =135 MPa
=135x10° Pa
Cross sectional area of the bar
J‘I:I = cf
A=ad
e — Eccentricity
a o
g=———
2 2
111-
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Pe—038§ V——p

117-
3in 3in
‘- H L
.......... (ORI (Dﬁ'“ Ijiﬂ {fl
—
@ iy
) . 4in
4 3.8in
S W L 4
2in linlin® 2in |
123-
25mm -
s 3Pmm
Al | am I P
90mm BE3 __IflSmm
e
I5Smm
127-
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30° |y
A A
S0mm
z . ( . =
S0mm
P 4
B

le ;:L* f
M=250N-m [ 40mm’ | 40mm

129-
L
i
) M = 60 kip-in
T A 1 5
TN
ARV
3Im / .‘x
. ~_p
Lilh 2.5in | 2.5in Lin
€ 310 e i >
133-
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M=75kip-in

\ B=75°
JI*L B .a-""-.
\‘5’--""-

# "
M j _.____.-d"'
A1 ; z ="
241n | | 6in e
L
—_
ke . > D
4in
4.8 in
135-

C 200x=17.1

M=28kNm
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137-

145-
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=

101 mum

lu

5 mm




153-
The couple M, acts in a horizontal plane.

¥
AM, l 0.5in

Sin

157-
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159-

163-

P=3kNa

A/ 25 mm
'y

/

. .

¢ 25 mm
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165-

"W
40mm

P

-

-
- ..

-
-
.
'

60mm 1/ g

. I

_,/
1 120 N-m

169-
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173-

I 0).53In
. M
0.5In - e 2in
' 0.5m
C 3in
3in

175-
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179-

501b

I

50 1b
> L2 >
A W
0.6 In ey
().5in
181-
2.5in
.'-‘:in-- "'l'--.._ !
2in
P2in T
a1m B
183-
i Elhaum
&
o =
30 mun
X
N’ N ’ y "
2304-m 230 N-m 30 mm 15 mm
.
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185-

B0 kip-in

187-
189-
Solution: -

e have radinz K of the neutral surface

A
R=—T1
I+
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193-

We know in the relation for pure bending
M o E
I ¢ R

Where, /= Moment of Inertia about neutral axis
A =Eending stress induced at a distance of " C7
' = Distance from Neutral &z
H = Modulus of Elasticity
R =FEadius of curvature

201-
" 120mm N
! &
| | 10mm
“J LA
120
M 7 . it
\
—_— ..:_
10mm
I e | ¥ 10mm
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CHAPTER 5:

1-
l?
B
C
Al |
A .
- e b -
i
[
W
£
5-
. S o
—» E 3 : : F 3
anﬂ := 1.-2a : a—
o : L I >
13-
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24 kips

2 kips/ft 2 kips/fi
D E
'4 r '.. r B
R
Jft 3ft . 311 3ft
15-
3 kN 3KN
1.8 kN/m 80 mim
e
A B
¢ o 300 mm
R, Ry ¥
M 1.5m
21-
25kips  25kips 25kips
en m s ]
! —)I-I : ]
| 1I.c i ! Tv S 12*35
O 2ft) 6 o |
25-
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5k 101aps
I il LD
A : : B,
| Ve | ' e
' 5 | & ' 5
‘. ! | *: W14%22
27-
§KN  w  8kN W310 x23.8
| —
A I C Fi) £ B
R K
4 1 m _I_lm lm_l_lm B —
31-
.5m I 0.5m _
R - _—
. b o, -
"R.-! a RD
33-

http://mmzzhh.com

Free Solution Manual and Ebooks

www.elsolucionario.net




Tiven
Specific weight, ¥ = 490 1b/ft?

490
(12)°

= (1.2835 Ibfin®

Mormal bending stress, =4 kat
= 4 kipsfin®

= 4% 10° Ibfin?

35-

D S S S AN B S

1
L

_ 30x%10°

2%10°
=15
Multiplying the horizontal dimension of the steel portion of the section by 2 =15, we
obtain a transformed section made entirely of word

39-
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AR BT 1T T0C D
Ay a  L2a ' a Hy
) L .

43-
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T =
_ ea [y
: 3{_}l |m
v
! O}
: X
-6
(-90)
4
47-
2000 b 200 b/ 4i
1m
| oo
Al T B +
D 8in
R.-! R{' o
4 fi 4 ft o ft |
51-
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53-

e
F 3
N ] )1— H:
| dX—MIH— L | HB
| |
| |
| |
| |
| |
| |
| |
v | |
' !
[o )| I g
' |
' |
' |
: |
| | EWDLIH
' |
' |
' |
' |
' |
' |
b |
' |
' |
' |
' |
I 2
| AT iy
|
|
|
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55-

i IkENm
A C. . . 283
Im 4 m
do= 160 mm
R R ©
C 5 2=140mm
57-
250N SN
lc .
A
— )
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59-

800 [b/in

| S A Y Y S

A

—
A,
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61-

From equilibrium equations
LE =0

(w, x1)—(400x0.4)=0

Wy, =160 KN/m

From Ato C:—

A, ]l I J")H

From equilibrium equations
LE =0

V =wx

¥V =160x

Taking moments about A
M, =0
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[wnxxxgj—(lfxx)JrM:O

2

160%—160x2+M:0

M =80%
These expressions are valid for 0 <x<03
From Cto D:—
0.3m |
400 kN/m
i
v
160 kKN/m
} X
From equilibrium equations
LE =0
160x— 400(x — 0.3)—V =0
V =-240x+120
Taking moments about A
M, =0
X x—0.3
160x-= —400(x—0.3)| 0.3+ o [Tt M=0

80x” —400(x — 0.3)[% + 0.15} —(—240x +120)x + M =0

80x* —200x" +18+240x° —120x+ M =0
120x* —120x+18+ A/ =0

M =-120x" +120x-18
These expressions are valid for 0.3<x<0.7m

FromDto B:—
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0.3 1w 0.4 m

400 kN/m

lo0 kMN/m
X

From equilibrium equations

LF =0

160x —(400>< O.4)—V =0
V =160x-160

Taking moments about A
M, =0

(lt‘jﬁxx %J—(él(}[}x 0.4x(0.3+0.2))—Vx+ M

80x° —80—(160x —160)x + A =0
80x” —80-160x" +160x+ M =0

M =80x" —~160x + 80
These expressions are valid for 0.7 <x <1m

63-

Given data

Mermal stress at A, o, =-569 MPa

= 36.9%10°
10°

= —56.9%10° kM/m?
HMermal stress at C, o, = 299 MMPa

=—28.9x10° kIm*
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65-

iven

Allowable normal stress,
O =12 MPa (Mimm?)

_12x10°
107

O =12x10° kMim?
69-

ive data

Allowable normal stress, a0, =12 MPa (Mimm?)

=12 %10° K1 m*
73-
18 m;’ll‘ﬂ
_...ﬂ""
..--“".r#f
'_',J-ﬂ"
& kMN/m

[ ¥ X r.

A B{f

i m o
77-
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Fiven

Allowable normal stress,
Ty =24 ksi (kipsfin®)
= 24 %122
= 3456 kipsift

102 mm

79-
9 kM
45 kN/m 152 mm
AJ i :C
lm B I'm ¢
E‘ -
y T
81-
& kips A2 kips 2 kips &
j__]in
4 E & D Eodga—{t— i
43f  1an 1411 9.5 fi : _
il
it Hl':
83-
Jiven

Allowable normal stress, o,y = 24 ka

= 24 x12°
= 3456 kips/fit”

87-

http://mmzzhh.com

Free Solution Manual and Ebooks

www.elsolucionario.net




&0 mm

l . 200 mm
A 3 ¥ 1)

RO
0.2m 05 m 0-2m

1k

20 mm

93-

Allowable normal stress in tension Sy =110 MPa

Allowable normal stress in cotpression O,y = —150 MPa
95-

solution

(Fiven

L=48tt

o, =60k
w=075lapsit

a =141t
A=24kps
E =6tlups
¥n=125
¥ =175
f=0%
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97-

Data

L= 16m
W, = 350 Nim
W, = 600 Nim

P=6KN = 6x 10° N
G, = 50 MPa (MNimm®) =50 x10° N/m®

b= T5mm

h= 17
rp= 12
=16

o= 0.9
99-
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Wa

—_y — — — — = =

W

Wa

Wa

101-

Wo

‘VD

- - - - —

—_—_ = — X

_g':'-,_x} -~
|

|

bl

E — = = = = = —

A,,,T
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105-

Pi lP

Lz

107-

60 EIT

60 EIT

48 EN

By

L 0% m

0.6m

15m

109-
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3 kips 6 kips 6 kips

L | |

A n B
3 ft ‘ 4 ft ate T o4n
R, R,
111-
24 kN
XM kN 24 kN

A Hl @ l [B) B F

g : | T I
| |
Al : ! L T
¥ | : : ]'.: : W 4-“.‘{.{_3.—1
0,78 75 75 175 0.7
s 0,75 gy 0 ._/:, ) i /:‘, 175 ,:"
113-
10KN 80 KN/m
| B ¢ [T T T T 1 1},
A
| t Th
| By
, lm | im dm L
3 q [l [
115-
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Allowable normal stress, o, = 24 ka (kipsfin®)

= 24 x12°
= 3456 kips/fit®

117-

Allowable normal stress, ey, =123Pa

129-
W
_,_E'JX — E »
1 h ho
X 1’—\_\_\_\_;!
Ay By
Li2 L2
W
yal
y y L 'I;Uil'
‘:l:l!‘-jir
i
131-
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Solution

e hawe
Load, w=1wysin i
24

Eelation between load & shear

"
—_ = -
ax
. (ﬂ:]
= —w 5| —
L Y
—2v £
V:i[—cosﬁ—x]+q
T 25
2w L
= o EOS[E]-FCI
o 24
F=0
@x=0
Clz—EWDL
K
133-
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! L » L ] '\FD
iy E
S Iy f r |
%y Ar}i’ "
I 0am 0.8m 0Em |
L
| |
| |
1 | 1
X ‘ 1 ‘ X
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135-

W
A L oy w» k3 o M
Ex
. B
| 6.25 fi d
W
A Iy
)
w2 =i
1[/
: D B
! C | !
Al !
| !
| L Xz | L
’I I |
| pk) | I
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137-

F
[ 4
Ax d
N
E

¥ ) a ¥

Ay T

1/2 L/2
rF d
Ay
¥
139-
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141-

F
18 = 230 v
[ |
L |
A [y
i Cl rij I —— — I
WAl = 85
R, Rc: "
’ 2.25m |1.25r
|_ 4.8 m + 22m 4
143-
Oy =22 kst
145-
Allowable normal stress,
O =150 MFPa
147-
160 kips
lc
D | ' |E
A |
A —> |
| | |
= x ‘ w2 12 |
[ 1 |
9 ft | ot
| 4
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149-

I

I

‘— — — — =3
B
=

— o — -

[
=
o

—— — ——

2

— — o —

o

151-

<« — — — >

30in

301
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153-

H

300 N
4G

40N

300N
C,

300 N

|K

B|

=
|||m|li|||L
4

Lo o el — = —

....... -2

0
I'fn
02m T‘

f

N
' 02m

%
|

f

00
!
102m'02m

Hp
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157-

F 3

(&8

¥

301 Thit

Wa

121t

Lift

NEft

< U

50 b

o e e e Tm fm fm m m m m m m Tm m m m "m Tm m Tm m m tm m m fm m e m = =

=50 hit

W

B,
A
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4 5 _
!
3|3
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-
Ed
»>
g
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i
A
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P
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- e

.24

159-

(wven data

Allowable normal stress, e, = 160 MPa (MTimm™)

=160%10° kIlim

161-

20 kips 20 keips 20 kips

ﬁl Bl CL Dl
—
Ay
| | | | |
.I.":I!L | I I I |
Y 2 : oft | 2t : 6 fit !
t v e i -
| | |
| | | |
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CHAPTER 6:

1_
i
151
o
151in
.
151
e
3_
Fiven that,

The spacing between the nails, s="75mim
Allowable sharing force in each nail, " =400

5-

iven data:
The spacing between the bolts 5=120 mm

Allowable shearing stress, T, =%0MFPa
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11-

15-

|| 11}
160 ki
{1.6mm :” j

R, f,

I= 0.9m A 0.9m J '

750 b/
Y Y Y Y Y Y Y Y
' &

i: 161t :I
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17-

W
U T A
h Al B
o '[-.- D r
-
e Li4 L2 Ri' Lid
19-
solution:
P
— W24 < 104
-
-"']l 'y F Y C
B
K, Re
6 i 9 fi
|+ *
21-
Free body diagram of the beam:
180 kN

oo
Ay I
S

A, ! ! By
L a0 pum ¢ 500 mm '
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23-

180N
1 l
|
I
A : =
1 I : A,
5] |
) 05m 0 05m
R, . B
< 016 m .
o
.1 m
V — —
{.-' e E: L }‘H\\L}
s s _____.-f"'
"]."]3 | H.H'“{}_{}Z]ﬂ - UUS]TI
25-
Solution
y=c
w4
'F:rl. = ry
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Consider a section AB at a distance y from X1 width of section AB = 24/ €% —y*

Moment of the area A5 about the M. A | ay J =2y JC*— y* dy

{'{f: - },:] = [J3
— 8ydy = 2Udu

1
dy = —~ Ud
ydy = — Udu

1
_guf UPdu
UE
=12
27-
Solution:
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31-

Solution:

60)

[
—
F Y

¥

-

fol

el
.|

33-

¥ =8kN

5, =60 mm

Sp =20mm

I, =1504x 10° mm*

35-
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Solution:

6
| b

F 3 .

12 H —— ¥ — ]2

80 sl ® T
6 40

L 4 ‘ l

“ 80 >

41-
Shear force [V) = 2 kips

43-

iwven:
Diameter of bolt, & = gin

Longitudinal space, &= 51n
Allowable average shearing stress, Ty=12kst

Moment of inertia, /7, =5123in*

53-
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()

P55
N

55-

Conzider a beam made up of two different materials of Young's modulus B and X, as

shown in Figure 1.

61-
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-
m
=
.
w T ow T

F
=
o

E F —f—
a
G
,Nzé,
mhear in AB
The first moment with respect to the neutral axis of the area abowe the section
Q.= A0 o
_ ©6)(2a-3)
_ Ve,
QI. - ”_'.l 5
Vts (Ea _i)
= It
Fagd = ?‘;dﬂ s
a.Vis Ny _
_ EIF(ZG‘, - i)tds [+ da = tds]
Vi? , 52
_ Tz DI(ZM—?)dS
Vi? [zas= 5
_It 6|,
Vi*J2a® a®
o Ry
Vi% [6a® — a?
= It 6
5alt?
= 6t
Wa)? (13 a)(t)? .1 @)e)?
1= 25—+ 0@ (a+3) |+ 25—+ Caw@? ]|+ —3
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12 mm
H;l_‘

T A

& 1mim
| le—

0nooe s 192 mm
V=110kN
12 mm
L E
—
T2 mm

69-

jin

7

1in
A

2.5

L]

I
3in

F E
din
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60 mun

60 mm

73-

)

£
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75-

1.n
4 2
—
4
_A e
My
. 1
®1mn o 3
B E 6in
2
B F
(
a21in
77-
- A
60 mm B
| D
60 mm "0
™ E
60 mm
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1'J_')
P
81-
| A0 mm |
—%— E I
]
]
]
]
|
] ]
_____ R N —— .-.-.-.-.-.-.-.-.-.-.'.- i
I !
: : _
: ) ¥
1 ]
: ]
..... 1—_+_____..____________.._ e
: D E
1
i Y
: P=15kN
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_h\
(AN?
'\\\
F‘*"’
-lil,l;r "' -I;u;rx'
89-
551-6-4F sS4 CODE: W
SE CODE: 4534
(Tiwen

Spacing between nail(s) =20mm
The wertical shear in the beam (WV)=12001

120 mm vy 2
o
F = - <TI0
20 EDMIHDH h T o
& 4
________ - -
N I I (R
Nom | B B
fill mm =
20 mim
23
i L=}
20 1 20 min
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20450420

Centriod of y-axis ¥ =

2
= 60 mm
The centriedal Moment of inertia about x-ams fx. :Z(I +_r'1.:fg)
Bd® b
=| L+ e
[ p T4k 12
120207 2 807
:[Lﬂzoxzmxﬁof‘}xm e o

= [80x103+5xmﬁ]xz+853.33xm3 %D
=12.97x10% mm*

(&)

Allowable shear stress,
e
Ty = El
{h=4n
= 20)=(120)=(50)
=120%10° mm®
_ 1200x120x10°

T 13.87x10° %120
=86 52% 107 MNimm*

Taa

Allowable shear stress

T.m 4

Fog=TgxA
=86.52x10 % 30x120

v =3114721
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The shearing force in each nail
b 311.472

2
=155736 M

T }: 20 mm
60 mm 40 mim
e 5T T T E X

120%20 x504(407 %20 x20 % 2

120 204+ 40 202
= 3&mm

Centriod of y-axis ¥, =

The first moment with respect to the neutral axis of the area abowe the section B-
= A4y,
= [(120)(20)+2(20){40) |<(38)

= 152000 mm*>
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15 |15 30 15 13
¥ F
21
o O ]
20
b 3 72 kN
120 0.5 i l
& 40
H'T TR:
20 U.Eim 1.5 m
20
d 90 "
93-
251-6-92F ah CODE: WM
=E CODE: 4584
25 ldps 25 kdps
a b B
T |
s T
I : L J .
"20in ® 10in © 20 . 7= 4. 63
1 Zin l
T T
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Solution

+—~ZF_ 0

=0
+UZMB =0

Ay, x50+25 x30+25 x20 =0

1250
¥ 7 50
25 kups
sheat between Aand O
A, -V =0
= A}_
= 20 kips

=hear at n-n = 25 kips

7= 227
- =

[(a] (3)(725-3x3)+2x [(3](? 25-3)[72s- *]]]
_ ®(3)+2x (3)(725-3)

(41.25) + 2(15.54)

= 6+ 9.75
=463 in

I, = Z{I +ad®)

[(3](4 +(a](q_ {252—_ %)=]+ Z[M 3 3) (725_3*

12 + (;] 725y 2

=(281.25 x 107® + 30.24) + 2(17.16 + 9.28)
= 8341 in?
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The first moment with respect to the neutral azis of the area above the section

Q@ = A0 s
_ [G] (.5) (4.53 - T)] x 2

=873 in?
Ve,

I..b
25 x 10® x8.73

_ 8341 X2 x @)
Ib
174439 —
= 1n

T, = 1.745 ksi

Tp =

o
jan

The first moment with respect to the neutral axis of the area above the section
Qz = Az);
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e
C200x17.1
—_—
1 [] 1
112 mm
W250x30
T —
1 1
99-
1 B
e ]
J,ﬂ‘_’
60
S 1.5 in
P
o T A
¥ D(\{ e
O F
| e | NN 1
N 1.51in
I 6
NS
~J 4
E
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CHAPTER 7:

1-

Given,
Tensile stress in z-direction (&, ) =0

Compressive stress in y-direction (.:‘_:I'y): —10%k=1

=hear stress [Tw:l =15k=n

bLngle #=60"
5_
4{) MPa
— 1 =
Y 35 MPa
6l M Pa
Y
.,‘_—
7_
iwen:

Tensile stress in z-direction (&, ) =4 ki
Compressive stress in v-direction (Jy) =—12ks

=hear stress (Tw] =—15ka
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13-

M ksi
F
—_— .
5 ksi
15-
17 ksi
I E—
B ksi
g
6 ksi
21-

Area of the weld [ﬂ:l =10=30 mm
Force [F:l =100 127
Angle [,5) = 25"
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23-

Vertical force [F:l =400 1k
Fadius of the wheel I:r) =21n

Distance from A to H [E) =& 1in

section at H
The torces and couple

WVertical force [F) 400 1k
Moment [M:l = Fxj

= 400 6
= 24001k -1n
Torque [T:l =Fxr

=400 2
=800 1b 4an

25-

The cuter diameter of steel pipe [DD) =102 mm
Cuter radius of steel pipe [r‘uj = % =51

Thickness of the steel pipe wall Iif,:l =6 mm
Inner radius of steel pipe (7)) =75 —¢
=51-46

=45 mm

http://mmzzhh.com

Free Solution Manual and Ebooks

www.elsolucionario.net




27-

—t—
¥ T,
“ ‘ 10 k=i
.‘_—
¥ ksi
29-
15 ksi
F
—_
Blsi
‘ G-'i.
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35-

& B kst
—
l x 5 ksi
—
L 3
37-
12 ksi
.‘_—
L J
+ ~l—> 8 kst
r
—t ksl
49-
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8 ksi

ar

a4 +§
L0 ksa

51-
15 ksi
&
—
8 ksi
.‘_—
Y
57-
T,
.1_.- (1]
.1.-.
—} -I:n
X
—
61-
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120 MPa

—_—
1 Xy
¥ :

_l—' ' | 20 MPa

63-

65-
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~

L

F 3

¥

F 3

69-
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71-

=5 kst
Tensile stress in v — direction (Gy) =10 k=1

=hear stress (’I:w) =—f kai

Tensile stress in x — dwrection [Gx

o, +0
Awerage stress G, = 5 2
_5+10
¥ 2
15
z
=75ka

Masimum shear stress (’I:x.},.)

Il
I
A
[l
e
—
+
=R
=

From Molr's circle

73-
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Stress in x — direction (o, ) =150 MPa
=tress in vy — direction [Jy ) =70 MPa
shear stress (T?cv) =75 MPa

77-
iven
Tensile stress in x — direction &, =100 MPa
Tensile stress in y — direction a0, = 40 MPa
81-

Compressive stress in x — direction [Gx:l =
Compressive stress in v — direction [G}) =-,

=hear stress (I:w) =100 kFa

Average stress I:Gm:l = Ox ; Or
_ o+ (=w)
2
_ T2
S22
= -0,

Mazimum shear stress (T, )= e +[T:w )2
o575,
z

—Cy — (=)

85-
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L

— «— 30 mm

87-
1.75in 7
! A
|—p

i '

89-
——* 100 MPa
o) M Pa
10 MPa

91-
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Ultitnate tensile strength of Aluminium alloy Gy =10 kst

Ultimate compressive strength of a Aluminum alloy g =30 kst

—» Tku

[

93-

Ultirnate tensile strength aluminum along Sy =10 kst

Ultirnate compressive strength in aluminum alloy Gy = 25k

4 E | — o

—_— T::I

95-

Ultitnate tensile strength in aluminum alloy G = 60 MPa
Ultitnate compressive strength in a aluminum alloy S =120 MFPa

Load {P)=26 I

= 26%10° M
Diameter of rod [a!’) =32 mm
Are of the rod (4), = %[df
II 2
=22{0.032
—-(0032)
= 0.00080% m?

97-

Ultimate tensile strength of a cast ron (Cyp ) = 8 kat

Tltimate compressive strength of cast iron [Grm) = 20 kst

105-
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(rven data:
Cutside diameter of a steel penstock &y =750mm

Density of water [p) :IDDDI{gImS,
The distance between head race to tail race A& =300m
Allowable normal stress in the steel oy =65MPa

107-

Outer diameter of cylindrical tank (&, )=55ft =661n
Wall thickness of cylindrical tank [z) = g in

Ultimate normal stress of the steel (&) = 65 kst
Factor of zafety [:F : Sj =30

109-

WWall thickness of cylinder [z) = %iﬂ = 0015625t

Outer diameter of cylinder (&, )= 25t =3001n
Ultimate strength of a steel (g, ) = 60 ksi
Factor of safety [F- Sj =4.10

specific weight of water [;V) =624 bift

111-

Hominal diameter of steel piped =121in ,
Preszure in the steel pipe P =400Pa

113-

Im

3 1.6 m

117-
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20in

d/ 60 in
[4

121-

Inner diameter of a tank (d) =450 mm
Inner radius of a tank ()= 225mm
Wall thickness of a tank (£) =6 mm
(Jage pressure in a tank [P) =12 MPa

=1.2 N/mm®
Outer radius of atank (7, )=z +¢
=225+6
(7,)=231mm

123-
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> P
300 mim
600 mm
» L.
150 mm
J.%.

125-

Inner diameter of pressure vessel (4, )=10in

Inner radius of a pressure vessel (7 )= 1?=5 111

Wall thickness of a wessel [zj =0.251n
Length of the vessel [:.E) =4 ft

Tage pressure inside vessel [Pj =300 ps
Centric axial force Fand P'=10 kip

=10x0%Ib

127-

Outer diameter of a brass ring (dgz)=51n
Thickness of a brass ring [z) =0.1251n
(rpz)=2.51in
Inner diameter of steel ring (&, )=51n
Thickness of a steel ring Iif,:l =0.251n

Cuter radius of a brass ring

Inner radius of steel ring I:r- ) =251n

15

129-
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Strain in x — direction (&, )= 240 g
Strain in v — direction (Ey) =160 4
Shear strain {y,,)=1504
Angle [5‘) = —£0°

28=-1z20"

131-

strain in v — direction (Ey) =320
=hear stress IZ;V?«;") =—100:

l‘\I
Angle (8)= ~ 30°
28 =60°

133-

Strain in x — direction (&, )= 2404
strain in y — direction (Ey:] =160x4
Shear stress (¥, | =1504 = %:?5@:
Angle 1:5':]: 60”)

28=-120°

135-

Strain in x — direction (£,)=0
strain in vy — direction (Ey) = 3204
Shear stress (;Vw) =—1004

_ =100

2
=—o0gu

Angle [5) = 320°

137-
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Strain in x — direction (£,) = —600p
=train in v — direction (E,v) =400
=hear strain (:V:w) =350

139-

Strain in x — direction (&, )= 30k
Strain in v — direction [E‘y) =570
=heat strain (}’ﬂ) =720

141-

Strain in x — direction (£, )= 400p
Strain in v — direction I[Ey:l = 200
whear strain (;Vw) =370

143-

Strain in x — direction (&, )= 60u
Strain in v — direction [E‘y) =240
Shear strain (}fﬂ) ==50pn

145-

L]

147-
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149-

151-

Diameter of steel shaft I:cf:] =4 in
Eadius of the steel shaft [R) =2in
Angle I:,-:S’jl = 35"

28="70°
Modulus of rigidity () = 11.5%10° psi
strain of gauge reading (Eg) =300 %107

153-
Angle 4=35°
24="re

Wall thickness of the tank (¢) =6 mm
Inside diameter of the tank (&)= 600mm =0.6m
Toung s modulus [E:l: 200 GPa

Pazzion’s ratio =030

Strain gauge reading (Eg) = 280
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155-

(rwen:-
The strain in x-direction £, = =720 |,

The strain in y-dwection £, =—400 p |
The shear strain y,, = 660 p

The young s modules £ =69 GPa |
The modules of ngidity & =28 GPa

157-
f}
F I -
E' 0o,
12 1in
3 |
1
" 3in  3in
159-

Area of the two wooden members = B0 =120 mm
Angle of splice [ﬁ) = 25"
The centric load [P) =10
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163-

(Given data
Compressive stress in x — direction o, =—3 ka1

Tensile stress in £ — direction «, =12 kst

Tensile stress in y — direction a, =0
165-

Torque applied to the tank [Tj =12 kM- m
Pressure 1n a tank [P:l =4 WiPa

Inner diameter of tank (4, )=180 mm
WWall thickness of a tank [3) =12 mm
Inner radius of a tank [r;- :] =90 mm

Outer radius of atank (7,) =7 +¢
=90+12=102 mm

169-
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CHAPTER 8:
1-

(mwen Data:
The load P =45 kups

a=101n
The allowable stress oy =15 kat

9-

Free body diagram

18 kN/m

6m R,
11-
48 kaps 48 kaps 48 kaps
C E
I l
| B=_'1\ : P T
I | |
| By | | :Er
. %, % | éa L %
fl I F f’i
' | ! .
17-
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Wertical force, F=5001b
Allowable shear stress, T;=158ksi

rg =411
Fa=061n
o =41n
21-
Motment = M
Torque =T
Force =
23-

Power, P=20hp
={20)(6600)

=132x10° 1b infs
Eotation speed, @ = 240 pm

240
Frequency, Ff=——
quency, f =

=4 Hsz

Allowable shear stress, T, =75 ka

25-

Eotation speed of the shaft A8 AW =360 rpm

N
S0, f=—
4 Gl
_ 360
Gi)
=6 Hz
27-
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Transmitted power, F=101W
= 10000%

Motor speed, M = 240 rpm

_ 240

T

=4 Hsz
Allowable shear stress, T, =60 Mpa
ry="%01mm

=00%9m

AE =100 mm
=01m

29-

wpeed of the solid shaft A5, WM =600 rpm
N

Frequency, F=—
quency, f 0

600

60
=10 Hz

Power from motor, p = é0hp
= 60[6600)

= 396000 b -1nizec
Allowable shear stress, T,;=58ks

Take of power of gear &, F; =40 hp
=(40)(6600)

= 264000 1b 1nfzec
Take of power of gear X A, =20 hp

= [20:1 [6600)
= 132000 b -1nizec

35-

Area of the rectangular cross section
A=10x24mm

= 240mm*
= 24%10*m?
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37-

Data:
The inside diameter of apiped,; =1.611n

The outside diameter of apipe dp=1.591n
The inzide radiug of apipe ¢; =0.8051n
The outside radius of apipe ¢y =0.%51n
The thickness of pipe f=cp —g;

t£=0295-0805
t=01451n

39-

Weight of the billboard, /¥ = 8000lb
= Blips
Oter diameter, &, = 151n

“Wall thickness, i = 0.91n
Wink pressure, p = Skips

43-

Internal forces in the given sectionl We first replace the forces v an equivalent system of
torce and couple applied at the center ¢ of the section centering points & and £

This system which represents the internal forces in the section consists of the following
force and couples

The diameter of apost & =65 mm

The force ¥ =10 kI

The couple T=14 kN -m

49-

Vertical force, P=120LkH
Force =50k
g =307

51-
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Cross — section at area, A=15=x24
=36in"
Force, #=5001h

53-

Thickness of the each plate, £ =12mm
=0.013m

59-

Vertical force = F
For B2o0:44 8

sectton modulus about x —as |, 5, =535 «10° mm?
=535%107° m*
5, = 95%10% mm’
=95%107° m?

61-

Applied force to a wire P =5 kI
d =40 mm
=004 m

65-

Allowable normal stress
g = 24k

Allowable torisional stress
T,y = 14.5ks1
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67-

Torque =T

Moment in y- direction = M,

Moment in z- direction = M,

section modulus = J

We know that formula for maximum bending moment

Me
Ty = —

!
TWhere

M= M+ M

69-
Internal forces in section a,b and ¢

IFJ
T M
—_—

F=12kips

75-

Wall thick ness, £ =0.251n
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CHAPTER 9:

1-

Consider portion AC of length x measured from &

I C
= l

3-

Free body diagram of the given figure 13

M,

¥
/I.T—éb B
-

5-
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Free body diagram of the given figure 13

W

k.

4

Ty

a4

k.

¥

y

¥

k.

¥

M

M

W

13-

Tiven:

a==5t
=é01n

L=15ft
=180 1n

F=30kips
=35%10% Ik

For Wld =30 7 =291 in"
E=29x%10° psi

17-
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Differential equation of the elastic curve:
: at w(x
Eecalling equation —": =- [ )
dx £l
For prismatic beam supports a distributed load wl[x:] . its elastic curve 15 governed by the

fourth — order linear differential equation. Eearranging terms, we write

.:1!’4}?
EIE= —WI:.'-’E:I
Jf2
:‘”’a[l‘g—z
fi4_jf W, 2 2
EIE:L—E[I —L:| 4,-*[:1)

Where y[x)is the function which defines the elastic curve for the beam A5 Integrating
equation (1) twice:

|:I13
Efd—fsz
X
- *L"; [——sz:|+if1 —{2)
dE
Efd—";”:M
X
4 22
w, | x  Lx
= L_zlﬁ_ T:|+CIX+C2 —}IIBII

Boundary conditions:
The four boundary conditions that must be satisfied are on the sketch

19-

Consider part AC of the beam of length x measured from A

21-
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Free body diagram of the given beam:

W,

ll ,llli;‘br DM,:

I ]

sl

25-

Free body diagram of the given beam 15

35-
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Consider free body diagram of the given beam

B

M,
A c N

A

< L

%a—ﬂc— b ——

A

A

¥
37-
Consider the free —body diagram ofthe given beam

i

M,
(‘ A B

s

41-
J}

W W

47-
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Free body diagram

24 kN
’ 8 kN
5 C
| 5 B
R i | m I'm Rﬁ
A |r_
5/3m

49-

Consider the free body diagram of the given figure:

M,

i = 1)

i
b | b
b | b
e
=)

51-

Consider the free body diagram ofthe given figure:

T
b | b=
3 | b
e
=

53-
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14 kN/m

M,
/\ YY¥Y ¢ ¥ YY v rrvv‘va C
A A
A_-» 5m T 3m P
57-
P
lelﬂt
B
Al L D\ My,
C T
RA
61-

Free body diagram:

24 kN
’ 8 kN
AY § C B
R o . R,
' 5/3 m

63-
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Eeactions: For the given wertical wad 100kD the by symmetry B, = &g
73-

Principle of superposition:
The given leading can be cbtained b superposing the loading shown in the following
“picture equation”

Loading Loading IT
kW 3N F kN IkN
{-}j J ;
- g -
1 4 B C | 44 B 0 734 B C}
//] - 7 | PR,
/] (75 m 0.5 m le— 11,75 m ——f /«:— 1.25m ——f
] s
e g
77-
Principle of super position:
The given loading shown in the following “picture equation”
80 kN-m 140 kN B0 kN-m Loading I
4 l B C A ¢
e— 2.3 m —e— 2.5 m —» Sm
Loading Il Loading 11
B0 kM-m 140} kM
A s A l B C
- -
e 3 m 5 e 25im—3e 25m —

79-
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Principle of superposition:
Beam is statically in determined to first degree. The reaction K1z designated as

redundant and considered as an unknown load The given loading can be obtained by
supetrposing the loadings T and II shown in the following “picture equation”.

85-

Principle of superposition:
The given leading can be obtained by superposing the loading shown in the following
“picture equation ™.

87-

Principle of super position: The given loading can be obtained by superposing the loading
showsn in the following “Picture equation ™.

89-

(Fiven
Forces in kips and lengths in £t

& =0.81n
1
15
E=29x10°psi
= 29%107ksi
Principle of super position:
Considering K- | reaction at mid point of beam O as redundant. Eeplacing the given

loading system by the loading I and 1T
Properties of rolled-steel shapes

W 16x40: I, =518 in®

Ei=29%10° %518
=15.022%10° kip-in?
=104319.44 kipft*

95-
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Consider the free body diagram ofthe beam

A
Free body diagram |

M
E7

bending momnet diagram

(&)

Reference tangent

Reference tangent diagram |

97-

Eeference Tangent:

Reference Tangent

99-
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(."]’ L YYYYYYTYYYYY ¥
Free body diagram:

M A |-<—'T-’~r
El — l B
Bending momnet diagram M 1 xxlh
El T
A, —
L - -
ez ] 8
3wl
8ET
101-
1.1kips 1. 1kips 1.1kips
M, {4 Bl ii' '
Free body diagram: ]
A, 4—2[1—>|H;[1 —>|~:—zft—:- B,
: i A T
Bending momnet diagram M :li ) v
_ _’_,_]::-' x =
12510 "
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(i)

0.834x10* |-

L~

0417107

IJL<I

103-

L )

We replace the given loading by the two equivalent loadings shown in figure

W

W o

A B

Given loading Loading (L)

105-

Loading (11}

“We choose the horizontal tangent at the fized end reference tangent.

since &4=0 and y, =0
We note that, fn=+84 ¢

Yeo=ipia
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109-

‘l'.'l‘

Free body diagram

: : A
Reference tangent diagram :

Mo
— Iagram
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111-

Free body diagram :

Reference tangent diagram :

M
— diagram:
El

]
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/B C \
_/a N\
A A AN
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™,
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¥



113-

Free body diagram :

Reference tangent diagram :

£ diagram:
. oram:

115-
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Free body diagram :

Reference tangent diagram .

Bending Moment diagram:

A
— diagram:
EI

117-
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40 kn m 40 kn m

W

Free body diagram A B

1.5 m—»e—3 m—» B

Reference tangent

C X
: X
Diagram \ /

Reference tangent

Mo
— Diagram
Ei

119-
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60 kN-m 150 kN 150 kN 60 kN-m

ol e

Free body diagram: t *

2y 2y
A £,
_ 3 m _
)
Relerence 1Iangct1l y B n o F
nagram \ / > X
C

C 1
A,
Mo .
Diagram
| E
X
« >
X
-«
X,
- = L

121-
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40 kn m 40 kn m

W

WO W W W W OW W W W

Free body diagram A B

4 - 5 3 —™

Va

Reference tangent ¢ Relerence tangent

Diagram \ / i

Mo 4
— Dagram
Ei

123-
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Free body diagram:

Reference tangent diagram

diagram

125-
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Free body diagram

P P
F 3
4 {3 ! B
L * Ll | *
T
4k L Ly
' 4 4 2
Eeference tangent
£
1 D /\B
Ju.l f_}' 1 | t
| |
|t |
' A :
I " :
|
|
|
o
Br
Mo
— Diagram
B &
1, A
A,
fl;\,/
127-
Eeactions:
TTzing the free-body diagram of the entire beam.
2. Mz =0
1 1
R—|—wi || - |[=0
; (2“‘3 ][3]
I _! WL
A 5 ]
1
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129-

Free body diagram
40 kN 20 kN

A C* l i B
e - ld ;u
A'1S5m 15m 3.0m B
Eeference tangent diagram
s

Ao
— Duagram
i g

60
El

A,
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131-

Free hody diagram

Skips/ft 8 kips/Tt
Jli IvlIIII'\I\J'\I\J'\I\J\I\J\'B
1 D E
Al — o B
2 fi 4 fi 4 ft
Reference tangent diagram
A f3 E B
7] KD
r
I
' y
- A
(s
¥
A B
Fag
™ Diagram
A R
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135-

¥ ¥
Ak L ) : D
——6ft—k—— 6 ft—>k—4ft >
R, | R
32
M 4, | £l
EI N\
Ay
/64
El

T 96
T CEf
—la ' Reference Tt t
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139-

P P

“ DJ, Ey §
R, R;

M %

M PL

£l 3ET
A *&L/,j/ B
- ty
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141-

P P
A Dl TE B
Free body diagram A |
L2 L4 | L4
A, chay 2 B
y
.4T K B
L| A
14
Reference tangent diagram LY R
R
er 7:20
é’e,,/
. 4
B
M D
£l
A,
II|
A _ E
M Diagram | o K B
El PR
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143-

40KN  20KN

ol ool

Free body diagram C
1.5m| 1.5m 3m
A &
&
. Y ‘.‘.":,‘
Reference tangent diagram \
c A D
M7
¥t
A,
A LU B,
::i; Diagram d K
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147-

P M, Load {1
— [’ [ L L)
L-o-'F:fuv—I[«u-uv [PV SR R A oo W
L] o= i)
L L] Ll "\.]l‘\..'\ ::ij_-
- L I
i K -_d__'____,--"" ey L2y i
W,

o el et F

AL &ir X
—_ [
[ -,

M Dz .
£

149-

W

Free body diagram :

F 3
b
Fy
L J

ba | b=
b | =
=

¢ Reftangent g

Reference tangent diagram : <
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Diagram :
Er A

151-

Principle of Super Position:
The given loading can be obtained by superposing the loadings shown in the

following “picture equation”

155-

W

A A A AN N Al Y N
Ag L) LG
% ! sle L 5
Free body diagram: 2 T >
A, F, C
A
C
A / J X
Reference tangent diagram: B Ref. Tangent
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diagram

2El
159-
Consider free body diagram of the given beam:
M,
Y
1y w- ry 8
< L ’
H.

161-
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Consider free body diagram of the beam replacing given distributed loading by two
equivalent open-ended loadings shown in figure.

200 1b

10 1b/in vC

A Y Y Y YYYYYYYY
D
¥ 1 B - F W W 3
A [¢ 24 in w1000 D,
10 1b/in
< 48 in >

163-

Principle of superposition:
The given loading can be obtained by superposing the loading shown in the
following “picture equation”

165-
26 kMNim
M,
._.f'lf\l"‘lr\l"ll"'l TY Y Y Y Y Y Y YYYYYYYYYY ¥

Free body diagram: C

Pa— 22m ™

05 m E

I8 kN
4.95=10°°
. . M
Bending momnet diagram —
El
\ |1 &de=l0*
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167-

Free body diagram

F
A B
C
A, e - T “ >
B,

Relerence tangent diagram
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CHAPTER 10:

1-

3-
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1| —
~

b3 —

7-

(iven
Spring constant, £ = Zlkipsfin
h=2ft

= (2><12)in

= 24in

9-
Length of round wooden dowel L = 481n
{a) & =0.3731n

(b)Y @ =051n
Modulus of elasticity £=1.6x10° psi

11-

Effective length of solid aluminium rod = 20 10
Percentage reduction in weight = 22%
Toung's modulus £=10.6x10° psi
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13-

For a square block:

17-

Effective length L, =27 ft

=27x121n
Mlaterial type: T8 11.50 steel channel
Factor of safety F 5 =185

Young's modulus B =29%10° psi
Distance & =4.01n

19-

(Jiven
Length of the channel, Lz =25 m;

F =200 GPa
For C shapes

I, = Iy, = 0.229%10° mm*
=0229%107 m*

23-
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=ide of the square aluminum strut =1in
Length of part AR L, =31t

Youngs modulus £=104%10% pai

25-

Allowable centric load =15 kaps

Factor of safety F5 =22
Toung's modulus E= 29%10% psi
Material: #1022 rolled steel shape.

27-

Width of the column & =12 mm
Depth of the column & =22 min
Centric load F=38 kN
Toungs modulus &= 200 GPa

31-

Eftective length: Since the column has both ends hinged, its effective length is
L=L=201

= 240 in
Modulus of elasticity, &= 29><1[Jﬁpsi

section B =35
r=0681n

33-

Dnameter of steel rod & =1.3751n
Load F=21kips

Toungs modulus B = 29%10° psi
Herizontal deflection 3, =0.031n

35-
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Eccentricity e =0.251n
Toungs modulus £=10.1x10° psi

Herizontal deflection y . =051
37-

Eccentricity 2 =12 mm
Wlaterial type: W 310x60 rolled — steel

Length of column L=45m
Youngs modulus &= 200 GPa

Horizontal detlection y,, =15mm
43-

Material | 1030
Eccentricity e=0351n
Tield point stress &, =36 kat

Toung's modulus B=29%10° pai

Factor of safety 7 - 5=24
Length of the column L=751

45-

Length of steeltube L=35m
stress g, = 250 MPa
Young s modulus & =200 GPa

Factor of zafety & 5 =246
Area of section A= 3400 mm?

Moment of inertia § = 7.93x10° m?*

Distance +r =458.3 mm

47-
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Axial load F=250 LI

Mlaterial: W 200x 259 rolled — steel
Eccentricity ¢ =6 mm

Allowable stress in the column oy, = 80MFa
Young's modulus £=200GPa

49-

Amial load F =20 kips
Mlaterial - 8x15 rolled — steel
Allowable stress g, =12 ks

Toung's modulus B = 29x10° psi

51-

cince the column has one end fized and one end free,
Effective length, [, = 21

=2xd f
=96 1n
Axal lead, F=12kip
e=03751n
Allowable stress, oy =15 kst

Modulus of elasticity, & = 29><105psi

53-

=ince the column has one end fized and one end free,

Effective length, 2, = 22

=2x18m
=36m
Aial load, P=220x10° 1
g =6 mm

Allowable stress, oy =120 MPa
55-
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Aial load P=175kN
Material: W 250x=44 8 rolled-steel
Eccentricity 2 =12 mm

Allowable stress a, = 250 MPa
Toung's modulus E= 200 GPa

57-

Effective length Z,=61m
a) W 200x359
by W 200x86

Allowsable stress a, = 250 MPa
Toung's modular &= 200 GFPa

59-

Tield stress ¢, =36 ksi

Modulus of elasticity B = 29x10° psi
a) effective length L, =15t
by effective length 7, =26 ft

61-

Effective length L, =51t

Material : 2014 -T%6
Ticlk ness £ =0.3751n

63-

Effective length, 7, =154t
=216 1in
Column stress, o, = 1200 pa1
Modulus of elasticity, X = 470%10° pst
Area, A=7.5%5.5=41.25in"
d=551n

67-
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Effective length L, = %m

Thickness of plate £ = 10 mm
Material: ¥ 250=80rolled-steel

Tield stress a, = 345MPa
Young's modulus £ = 200x10° Pa

73-

Allowable centric load Ffp =72k

Material: aluminum alley 6061 —Té
Length of column L =045m

Crosz section dimension = 2bxh

75-

iwven

Centric load, P =18 kip
Effective length, [, = 221t

= 264 in
Cotnpressive stress, o, = 1050 pa
Mlodulus of elasticity, & = 440%10° o5}
b=2d
Area, A=2d*
L 264

d d

77-

Effective length Z,=4.5m
Centric load & =900 kN

Tield points stress o, = 345 MPa
Toung s modulus F= 200 GPa
HMominal depth & = 250mm

79-
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Effective length 1, = 22514t
Centric load F =288 kips
Mominal depth & =1.41in
Tield point stress &, =50 kst

Toung's modulus £=29x10%pai

81-

Effective length 7, =20 ft

= 20x12
=240 in
Centric load F =65 kips

Wall thickness i = E in to = in with increase of — n

Tield point stress &, =36 kst

Toung's modulus B = 29%10° psi
Cuter side &, =61n
Innerside & =4, -2t

83-
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(J1ven
Effective length, I, = 6 ft

=721n
Load, =54 kips
Yield stress, a0y =36 kat

MWodulus of elasticity, & = 29108 pst

o _ 2T
e CTP
2;-:2[29><103)

= ——

=126.1
85-
(ivern
Effective length, 7, =58 mm
= 5500 mm
] =1.35
PI.

Dead load facter, ¥ =1.2

Live load facter, ¥ =16
Eesistance factor, go= 0.9

Modulus of elasticity, & = 200%10° MPa
Tield stress, gy = 345 MPa

87-
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(Given
Effective length, L, =5.5m

Dead load, Fp =310 kI
Live load, &y =375k
Tield stress, ay = 250 MFPa

Maodulus of elasticity, &= 200 GPa
Dead load factor, ' =1.2

Live load factor, ¥; = 1.6
Eesistance factor, ¢= 090

91-

Effective length 2, =55m
Ilaterial = Aluminum alley 2014 T4

Allowable sending stress o, = 220 MPa

(a) eccentricity ¢ =00
<)) eccentricity & = 40mimn

93-

J1ven

Width of the column, 5 =7.21n

Depth of the column, & =51n

Effective length, £, =65 ft
=102 1n

= 1180 pat

Mlodulus of elasticity, & = 440%10° o5}

95-
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since column has both ends hinged,
Effective length, L, = 1

=14 ft

=168 in
Tield stress, oy =36 ka
Modulus elasticity, F = 29x 108 pal
Outer width, &y =4 1n
Inner width, &, = &5 — 2t

[

=3251n

97-

since compression member A5 has one end fized and one free itz effective length 1z
Tield stress, ay = 250 MPa
MModulus of elasticity, & = 200 GPa

101-

Centric load =85k
Cotnpression parallel to the grain &, =583 MPa

Maodulus of elasticity £=11.1GPa
Eccentricity ¢ = 25 mm

Depth & =150 min

Width &'= 240 mm

105-
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iven
Effective length: Since column has both ends pinned its effective length 1s

L=L=15m
Eccentric load, =585 kIT
hrea, A=1g2
4
. . T .4
MMoment of inertia, / = —af
o2
2
. . !
Eadius of gyration, » = \/%
_d
4
109-

Outside diameter &, =310
Centric load P =10 kips

Eccentricity e =06 1n
Material: 2014 — 76 aluminum alloy

wall thickness =increments of 11—6in up to % in

Oter radius r, = 2

Central axis distance ¢ =

b | Ly b R

=151n
TTzing formulae for the material 2014— T

L—f = 55 Condition
r

111-
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Effective length L, =22m

Load F=41kN
Allowable compression stress d, =5.1MFa

Toung's modulus £=873 GPa

Eccentricity ¢ = B0 mm

113-

Effective length 7, =24 ft
Eccentricity e =81n
Mominal depth =14 in
Tield stress a0, =36 kst

Toung's modulus £ = 29x10°psi
Centric load P =120 kips

115-
Jiven
Effective length, 2, =72 m;
Load, P=83 kN

Modulus of elasticity, & = 200 GPa;
Tield stress, gy = 250 MPa

117-

Fiven

Spring constant= &

Length of the bar AD =1
Distance between B & C=a

119-
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()

Cntical load for steel strut:

(iven:
Modulus of elasticaty, &= 29><1[jﬁpsi
Length, L =4 ft
=48 1n

d =—in

1y
Moment of inertia, f = —| —

12[2]

= Lin‘l
192

Effective length of strut, 2, =1
121-

Diameter of AF and CD members = 20 mm
Diameter of BC and AT members = 22 mim

Factor of safety 7 5=275
Modulus of elasticity, &= 200 GPa

123-

Effective length 2, =135t
stress &, = 36 kst

Toung's modulus B = 29%10° psi

125-

Amal load F =560 kN
Distance 2 =6 mm

Material: WF200x461

Length of the column L=23m

127-

Length of the column = L =585 mm
Cross — section of column = 30mm =1 0mim
Area of the column A=20=10
=300 mm*
=300x107 m?
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CHAPTER 11:

1-

Modulus of resilience of material (i, )
_ %

2E
“Where ¢, =yield strength

£ =modulus of elasticity of the material

by

3-

Modulus of resilience of material (s )
_ 9

ZE
Where &, =vield strength

H=modulus of elasticity of the material

By

ok Pa)

=

.14 018

“no0e
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o(in)

9-
Given data:
Diameter of rod AB & 5 = g 11
: 3.
Diameter of rod BC djy. = 7 in
Load F=Bkips
= 8000 1b

Modulus of elasticity £ = 29x10° psi
13-

Tiven Data:
The diameter of steel pind ,,;, = 6 mm,

The width of aluminum strip & = 20 mm,

The thickness of aluminum strip & = 5 mm;

The modulus of elasticity for steel (&, ) =200 MPa

The modulus of elasticity for aluminum (E,) =70 MPa
The allowable shearing tress (o) =85 MPa

mn
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17-

/

2c

Er:/

R T

19-
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25-

L J L L 4 L 2 L | L J
4 B
r L Y
'I]ll' . H
27-
P P
A lu f:‘i B
F 3 F 3
R.=P R.=P
A M. &
M 2
‘ /‘/imir | My | ‘
1 I 1
X W
29-
SOKN 80 KN
Ny
A B
Fy | | F
A 6m F16m F1em |2
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31-

Solution:-
2 kips 2 kips
¥ 2 ' ¥
A L3
< =
5 in W A0 1in W 151in
R, R,
33-
Given data;
The depth of drilling L =35000 ft
=1524 m
Cter diameter of pipe &y =81n
dy=0.2032m
TWall thickness F=051n
=00127 m

Inner diameter dy =y — 2t
= 0.2032-2{0.0127)
dy=01778m
Humber of revolutions of drill pipe =2
Angle of twist d=2 [2:!1:)
h =47 radians
Rigidity modulus F=11.2x10° psi
=7720GPa
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X B ksi

14 ksi

39-

20 hPa
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45-

Ahuminium

E =TGP
= | 2 m dlmeler

-— Aluminium
K =70 P
9o mun dimmerer
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Given Data:
The mass of ablockm =45kg

The speed of ablock ¥, =Z2m/fs
The young s moduluz F=200GPa
The length of a steel beam L =3m

53-
POk
4lmm
. I
L
1 :é: _&_
[L&m Hm
= > |
57-
(a)
W

'

h

D L'

h_ ¥ .
‘-‘""--.‘L}:"' ____,--"‘f
Dn’
59-
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1 b
| i
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¥

http://mmzzhh.com

Free Solution Manual and Ebooks

www.elsolucionario.net




61-

M,
)
4 o0 ) B
k 3
4, . n A,
T™
. N
L '
63-
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2y T
65-
A
|
]
2ET :
4 ! f") M
A, , le k1 % !
i | B,
B ) “
AI_ :
X
L L . L )
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67-
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73-
20 kips
75-
] D
T = G0 kN
y D, J,Djm
—
o
F 1.2m >|< 1.2m g
77-
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Solution:-

160 kN
C .-"H_I (_J/ 3
'4)'\ M
i 2.4m T o24am g
k >
4 8m
95-
] 5 kNS
L~
r L r L r v s‘#
) B i
< E
tém | 0.9 m
4 kM
97-
¥ kips
F i l,
A 5 |‘|5IT
M
T |
Al 3 T 'p 3t 7
oft |
101-

Castilian’s Theorem: since no vertical load 15 applied at joint B, we introduce the dummy
load ¢! as shown. Using Castilian’s Theorem, and denoting by & the force in a given
member f caused by the combined loading of 4 8 kN and &, we have, since £ = constant

103-
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P=7.5 kips

'{1

3751

105-

Castiglianc’s theorem:
since no horizontal load and couple 12 applied at point O, we introduce the dummy load

¢! and dummy couple M- as shown

107-

iZastigliane’s Theorem: Since no vertical load applied at point 2 and couple at point O,
we introduce the dummy lead £ and dummy couple M- as shown

1009-
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solution -
¥ ) [
ae
[&]
P
119-
LIS S
—.—H":'r (i
£
27
4
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'B r L
= er >
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Solution:

W
E[ i

123-

Diameter ofrod AB & =121mm

d 4n =0012m
Diameter of rod BC dp =5 mm
& e = 0008 tm
Tield strength ¢, =300 MPa
=300%10° Pa
MWodulus of elasticity &= 200 GPa
= 200%10° Pa
125-
Ya
A -—
D
€ 1.2 m
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Weight of the block 15 W

129-

Data:
The diameter of a steel shaft o =0.751n

The modulus of rigidity &G = 11.2x10% ps
The torque of end A T, =7501b-1n
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133-

The steel bar square cross section of side =075
The load P =501k

The voung s modulus &= 245108 8
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