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EL9Y Cosx-1h  x « X & X -2 (x-4) -5 (x -5
dx? 6 3
g1 9 S o5x - X2 -2 (x - 4) -5 (x - 5)
dx? 36
4
1 &Y - o5k - X, - (x - 4)? -5 (x-5)
dx 144
Ely = 0.417x3 x> Ax + B
= . - — — + +
d T X (x - 4 -2 k-5
3 2
@x=0,y=0,...B=0
@x=6,y=0
0=090-10.8 + 6A - 2.667 - 2.5
A =-12.34
@x =4
1
5. = - (26.69-1.422 - 49.36) = -5.6E-3
300 ) = 2.680m
@x =5
1
= ____ (52.1-434-61.7-0.3) = - 3.32E-
5300 B




B LY - Rrx - M, - XX Tl Sl S B O
dx 23 2 6
g dy R ‘A L3 -3 x -3 +5(x-4)
x 2 A XT o 6 24
@x=0 Y _o0-a=o0
dx
_ Ryx Mx? S L3x -3, -3 L S - 47
By =~ "= "10 "B 24 120 2
@x=0y=0 B=20
@x =135 ﬂ—O
dx
0 = 12.5R, -5 M, -26.04 + 4 + 0.667 + 5
R, = 1.31 + 0.4 M, S
:x=35,y=0
0 = 20.833 R, - 12.5 M, - 26.04 + 2 + 0.27 + 2.5

= 20.833 R, - 12.5 M, - 21.27
Substituting 1 into 2

0 = 27.29 - 4.167 M, - 21.27

M, = 29 _ 1445 Nm
4167

Substituting 3 into 1

R, = 1.888 kN
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Resolving vertically

RA+RB= 3;3=4.5

Rg =2.612 kN

Moments about A

3x3

M + 5 + x2=Rgx5-M,

Mp = 13.06 + 1.445-5-9 = 0.505 kN.m

7.
2 2
EIQ_ZzzRAX_MA_ZL —5(x—2)+(x_2).2 + 10 (x - 4)°
42 2 2
md Ry o2, Y Sl Sl +10 (x - 4)
dx 2 A 3 2 3
dy
=0 —= =0 A=0
@ x ix
3 2 M3 4 2
EIy=RAX—MAx—X—4+B _5(x—‘2)+(x—2) +10(x—4)
6 2 12 6 12 2

dy
=6, -2 =0
@x dx

0 = 18R, - 6 M, - 72 - 40 + 21.33 + 20

= 18 R, - 6 M, - 70.67

R, = 0.333 M, + 3.926
@x=6,y=0
0 =36R, - 18 M, - 108 - 53.33 + 21.33 + 20
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0 = 36 R, - 18M, - 120
Substituting 1 into 2
0 =12 M, + 141.33 -18 M, - 120

M, = 3.556 kN.m

Substitute 3 into 1
Ry =5.11 kN

Resolving vertically

Ry +Rg=2x2+5

R,_=3.89 kN

Moments about A

Mg +10+5x2+2x2x1=Rgx6+ M,
Mp = - 0.66 + 3.556

MB = 2.89 kN.m

8. Moments about B

Ryx4+2=2x2+2x1x3

R, =2 kN
+ 2 (x-3)°
2 2 . _ 2
Br 4V - o - X 2x-+ X2
dx? 2 2
” +2(x-3)
3 _ 73
Elﬂ=x2—x_+A —»(x—2)2+(x 2)
dx 6 6
+ (x - 3)?
3 4 3 4
Ely =2 - X . Ax +B x-), x-Y
3 24 3 24

@x=0,y=0..B=0
@x =4,y =
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Soo=21.33-10.667 + 4A - 2.667 + 0.667 + 1

A =-2.416

3 3

B Y ool X416 - (x -2 s X2
dx 6 T 6

For maximum y, dy 0
dx

Try second "span"

3 3
.-.x2—x——2.416~x2+4x—4+x——x2+§—
6 6 6

o\ |oo
I
o

or2.416 +4x -4 -x2 +2x-133 =0

-x2 4+ 6x-7.746 =0

_ -6+ /[36 4 x 7.746] _ -6 + 2.24
-2 -2

x = 1.88m
As 1.88 < 2, the maximum deflection does not occur in the second "span".

Consider first "span"

3
0=1x>- X -2416
6

Try x = 1.87
0 = 3.497 - 1.0899 - 2.416 = 0
x = 1.87 m (approximately)

For maximum deflection, substitute 3 into 2
5= L (218 - 051 - 4518)
EI

0 =-0.0285 m
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9. RAH—_- 2“"—5—
3w wi
R, = — - —
A 2 2
Bt 9 - wx +R,(x - 42) - ¥ (x - g2)?
dX2 2
2 R
RO AL S P A - - Y-y
2 2 6
Wwx3 R w
Ely = - + Ax + B + 2 x -2 - X (x - 02)>*
y = 2 -2 - - )

@x=0,y=0 ..B=20

@x=102.y=40

) we  A¢
0= - —/— + =
48 2

W
24

@x =302, yv=40

27TW P . 3IWe
48 48

0= -

0=
48 48 12

O: +

W, W
4 24

ie w = 6W/l

0_3_W_a4

24

2TW 3w 3w wi wi{
- + + + — - =

24
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CHAPTER 6

J, = 1.272E-6m*
J, = 4.02E-6m*
I, = 3.77E-6m*

3E3 X 0.6 ,_98 07
7.7E10 1272E-6  4.02E-6 3.77TE-6

3.896E-8 x (471698 + 198944 + 185676)

3.336E-2 rads = 1.91 degrees

TRI
— = 70.75 MN/m?
Jl
E = 29.85 MN/m?
J2
E = 31.83 MN/m?
J3
9 = 3E3 x (6.126E-6 + 7.96E-6 + 4.761E-6)

= (0.0565 rads = 3.24°
7|, T, and 75 as in Example 1.
w=27*25=157.1 Hz

Tw = Power
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35E6 _ 31.83

001 T (1p-g-r%)
2
. (IE-8 - *) = 5.7896E-9
r* = 4.12E9
r = 8.055 mm

d =16.11 mm (say) 16 mm

Bolts

nd?

OF = * T = 35.34E6 d?

T =n*6F *R = 2.12E6 * d> = 31.83

. d = 3.88 mm (say) 4 mm

4. I, = 2.749E-6

T, = 8.545E-6

140E6 x 0.6

= 0.02727 rads
7.7E10 x 0.04

Oc) =

by = 2020 X 0.6 (6415 rags

2.6E10 x 0.05

.". design criterion is Tg.., = 140E6
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G, 6. J; _ 7.7E10 x 0.02727 x 2.749E-6

T, =
4

0.6

T,_= 9620.5 N.m

G,0d,  2.6E10 x 0.2727 x 8.545E-6

T::>

J, = 6.136E-7Tm*

T = =
s 0, 0.6
T, = 10 098 Nm
T=T, +T, =19.72 kN.m
5. J, = 8.545E-6m*
J, = 9.8175E-6m*
W= —2 =3918E-6T
6., = 1.5369E-6T,
T, = 2.549T,
T,+T,=9
T, = 2.536 kN.m
T. = 6.464 kN.m
0. = 9.935 rads = 0.569°
2.536E3
= =727 x0.05 = 1292 MN.m?
T 98175E-6 =
Teer=_37.82 MN/m?
6.
NN




Sk

0
Gst GG JG

as QG

J, = 1.534E-6m* = ?"2- (D, - 0.05%

- D; = 1.5625E-5 + 6.25E-6

1}

= 0.0684m = 68.4 mm

2018Nm

-
[
B
o
A
[

1.

T, = 333.3N.m N NO AN

_\ s T
T, = 166.7 m = //S g (= T=5ce

NN N SN

T _ G
]

T T,0
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T, 1667

"G, I 38EI0]

3333 1667

7.7E10],  3.8E10],
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