PROBLEM 7.38

HIN 30 ki
A ¥ o For the beam and loading shown, () draw the shear and bending-
F B moment diagrams, (#) determine the maximum absolute values of the
- shear and bending moment.
l-t-l.!il‘:. 18 |:-_....l
09 m
SOLUTION
54 N (a) FBD Beam:
b 2 18m pom” T M, =(4.5m)E (3.6 m) (30KN/m) (1.8 m) - (1.8 m) (54 kN) =0
“0sm® |gm |
M a e B=64.8kN |
‘ —| f TF, =004, (- 54KkN) - (30 kN/m) (1.8 m) + 64.8 kN
v i ;
{kN) | 4
—10.8 kN A =432 kN
Along AC: ”'iF;E&I
\ = bj M
= 432kN v
T . |
|68 pra o la N . - h
ST~ UF TF,=0:432kN- =0
fl /z" L
(kMN.m) =432 kN

L SM, =0 M (43.2KN) =0
M= (432 kN) x

M=TTEkKNmat C'(x=18m)
Along CD:

e L2,

V=108 kN
[ E Myg=0: M+x; (54kN) — (1.8 m+x)) (432 kN) = 0

M=T7.8 kN.m— (108 kN) x|
M=68kNmat D

PROBLEM 7.38 CONTINUED

Along DB:

= %, 1

648 kN

TF, =0V —x (30 kN/m) + 64.8 kN =0
F=—648kN + (30 kKN/m) x4

F=-108kNat D

U S My = 0: M+ 2 (30KN/m) (x3) —x; (648 kKN) =0

.
M = (648 kN)x; — (15 kN/m)xy®
M=68kNat D (x;= 1.8 m)

(H) From diagrams: |J '|‘m =p48kNas «d

| M| =T7T8kNmatC 4

max




PROBLEM 7.71

\ : S For the beam and loading shown, («) draw the shear and bending-
; ] e B moment diagrams, (/) determine the maximum absolute values of the
‘ shear and bending moment.

tt] |n—-|- “

2m " 2Zm ' 2m ' 2m
SOLUTION
() FBD Beam:
(l IM,=0:(8m)F +(11m){2kN)+10kN-m — (6 m)(8 kN)
& ki Fierd
. ! ol P ~12KN-m—(2m)(6kN) =0 F=5kN |
- .f:,T lf'f, Iz""""‘l .
Tl ot 2ol s 2o 2o on 3o T IR =004 —6kN-8kN+35kN+2kN =0
[ ‘ A, =TkN |
{;:_,J — ] Shear Diag:
[ V' is piecewise constant with discontinuities equal to the concentrated
-7 forcesat 4, C.E, F, G
_ En Moment Diag:
FE— _'\\
[ N M is piecewise linear with a discontinuity equal to the couple at D).
,"»'r...fi ‘-f‘“ "
/ ] M. = (7kN)(2m) =14 kN-m
fedow)

M _=14kN-m+ (1kN)(2m) = 16 kN-m

I

M =16 kN-m+12kN-m = 28 kN-m
My =28kN-m +(1kN)(2m) = 30kN-m
My =30kN-m - (7kN)(2m) =16 kN-m
Mg =16 kN-m - (2kN){(3m) = 10 kN-m

(b) V] = 7.00kN <
max

M| =300kN <
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PROBLEM 7.38

For the beam and loading shown, (@) draw the shear and bending-moment
diagrams, () determine the maximum absclute values of the shear and
bending moment.

SOLUTION
(@) FBD Beam:
Ay FEES ) B

He |, t I
) 111 .
- EA At

S ie e T e S5
sz
J"-’.

W 2 F
L)
M
e w

< IF=0: A,=0
I IF, =0 A +(2m)(24 KNm) - 488 kN -8 kN =0
Ay =8 KN|
'h IMy=0: M+ [l m;'II:E m;'||:24 kN-"m] - [3.5 m]lzriﬂ kN:I
—(2 m)(8KN)=0, My =152kN-m )
Along AC: Tl

PEF, =0 SKN+x(24KN-m)-V =0

V =8 kN + (24 kKNim)x
L EIM;=0: M+152KN-m - x(8kN) -%(24 kN/m)x = 0

M =12 kNm)x* + (8 kN)x - 152 kN-m
Along DB:

VJE’&-N
e
'IF,=0:  V-BKN=0
V=8N

[ IMg=0: M+x(8kN)=0, M=—(B1N)x

confinued

(&)

FROBLEM 7.38 CONTINUED

X ﬁﬂf;rm
CL —1
A

Along CD:

£ AT
— N —

[ZF,=0: V-48kN-8KN=0, V=56kN

(IMp=0: M+ (x - 0.5m){48 kN) + x (8 kN)= 0

M =24 KN-m — (56 kN) x,

F] e = 56.0 kN along CD 4

|J'Id'|"_wc = 1520 kN -m at4




Draw the shear and bending-moment diagrams for the beam 4B, and
sl determine the maxinmm absolute walues of the shear and bending
_moment.
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l\ el PROBLEM 7.46
|
|

P30 mm 30 mm | 300 | 300 mm |

SOLUTION
FBD CE or DF:

—IF=0: C, D=0
F<hal lI.F;.={|Z C,—T50N=0, C, =T50N

er D,=750N

[ EMp=0: M. —(03m)(750 N)=0

Mz=225N-m= M

Beam AR: \ IM, =0 (!}.':'ul m;'lﬂfv - 2{225 N- mj - (EI.S m;'IIITSEI Nj
Syont —(0.9 m)(750 N) — (12 m){540 N} =0

B A Tl
A e o= Bl A g
% x.ﬁw‘m. E ‘ D, =2220N
4 2y

ZF, =0 .%.—2(?50 Nj-S0N+2220N=0

= | 4,=—180N A, =I80N,
p .
[
"”’L Along AC: i_”—_i;jﬁ | ZF=0: 180 N-¥ =0
a0 2N ¥ F=-180 N
((IM;=0: M+x(180N)=0 M =(180 N)x
I —— r”‘“‘ Along CIx
Fa = g Mﬂ"‘m .
- ok it Ig’yg'k_jﬂ
- pr ns—'—';lv !

1ZF, =0: -1890N-750N-¥ =0, F=-930N
((EMy=0: M-225N.m+(x-03m){750 N)+ x{180 N) = 0
M = 450 N-m — (930 N)x

PROBLEM 7.46 CONTINUED

Along DB:

£ L

L=

P

¥ J,M

'E.E;.=D: F-540N=10
F=540MN

(IMy=0: M+x(40N)=0 M =—(540 N)x,

Mate: The discontinuities in M, at C and D, equal 225 N-m, M-and M,
From the diagrams V] e =930 N along CD 4
|M] e =387 N-mat D
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PROBLEM 7.64

o r" " For the beam and loading shown, (a) draw the shear and bending-moment

diagrams, (b) determine the maximum absolute values of the shear and
bending moment.

SOLUTION

360 NAw
c b

—

oJu

oL

il

-1%8

(N

(b)

J2on

(sM,=0: (15 m)E, —[%m]@ﬁ{} N/m|(1'm) - (1.3 m}(600 N)

fe -(2m)(#20N)=0  E,=1200N]|

B PR VIR P Ty B

[ IF, =0: 4, +1200 N - (360 Nim) (1 m) - 600 N 420 N=0
A, =1800N |

Shear Diag:
Vjumps to 4, =180 N at 4, then decreases linearly

[tj—; =—w=-360 N/m] to 180 N - (360 N/m|(1 m) = ~180 N at C.

From C, ¥ is piecewise constant (w = 0) with jumps of —600 N at D,
+1200 N at E, —420 N at B.

Moment Diag:

M starts at zero at 4 with slope %{ =V =180 N/m, decreasing to zero

at x =0.5m. There M = %(180 N)(0.5 m) = 45 N-m. Mis zero again

at C, decreasing to (180 N)(0.3 m) = -54 N-m at D. M then decreases
by (780 N)(0.2 m) = 156 N-m to ~210 N-m at E, and increases by
(420 N)(0.5 m) = 210 N-m to zero at B.

From the diagrams, 7] . = T80 N along EB 4

M| =210N-m ot E 4
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A
A\\_ r ;f . Tt Cable ABCDE supports three loads as shown. Knowing that
\\J‘“ 7 dy !JL_ " de=1.1 m, determine (&) the reaction at £, (h) the distances
B AT ds and dp.
[\ 1\“3 _—1D
l.6 kM c
Vs
\
312 kN
SOLUTION

FBD Cable:

(1) C Z.H‘, =0:(0.72m) £ + (24 m) £ — (0.6 m) (1600)

(1.2m) (3200 N) (1.8 m) (1100 N ) =0
0.3E,+E, =2825N (1)
(\ XM =0:—(038m) £, +(1.2m) £, — (0.6 m) (1100N)=0
0.3167E,+E =+ 550N (2)
Solving (1)and (2) L =3689 N E =17183 N
(a) E =4069.6 N =~ 24.98° «
(h) cable: —=XF . =04, +E. =0 A, =FE =3689N
T 2F, =04, 1600 N-3200 N~ 1100 N+ 17183 N =0
Point A: A =4181.7N
41817 N o6m
3689 N 41817 14 D‘E;“'fm = 4;:;;$ dy=0.680m 4




Efl PROBLEM 7.95

E= b’ s l y nl._... Solve Prob. 7.94 assuming that d-=9 m.
J\.r ..II:
SOLUTION

Note: 4 kN loads at 4 and F act directly on supports, not on cable.

FBD Cable: ., _
G amezem  1E W EM 4 =0:(30m)F, —(5m)F,
—r
—(6m)[1(4 KN} + 2(4kN) + 3(4kN) + 4(4kN)| = 0
F, —6F, = —48kN (1)
(=, =o: (18)F, —(9m)F, —(12m)(4 kN) - (6 m)(4 kN) = 0
F,-2F, = -8kN (2)
’;.; Solving (1) and (2) F, =12kN — F, =10kN |
Jokn _
1 T = .J{m KN) + (12 kN)’ = 15.62 kN
/—_.:kr\} “ “
Ter
Since slope EF > slope 4B tlusi1s T,
(a) T =1562kN «
Also could note from FBD cable
[IF, =0:4, +F,—4(4kN)=0
A, =16 kN —12kN = 4 kN
Thus 4, < F, and Tip < Tgr
FBD DEF: ®) ( EMp =0:(12m)(10kN) - dp (12 kN) - (6 m)(4 KN) = 0

dp = 8.00 m 4




| PROBLEM 7.112

A - Chamn 4B supports a horizontal, uniform steel beam having a mass per

I e A oy unit length of 85 kg/m. If the maximum tension in the chain is not to exceed

]J [t L & kM, determine {a) the horizontal distance a from 4 to the lowest point O
of the chain, () the approximate length of the chain.

SOLUTION
T“i A L= bwm dz .9
! i g
5‘” \%\%‘-ﬂ -
i ?In;é'hl'-"!-:' T, - jl._-., & o .ngll‘_:'{—ﬂ;l..'—'— -
o My =10 }‘A}B—%W=U LEIMg =00 —yT + —wb—l]l
o wa Cwh
¥a 2?-;:' ¥ = 2?;:'
W
d = [.VH_JEJ=§|:£?2 —.:rzj
’ Ts 7] o
T E
But T, = T2 — (Wb} = T2, —(wb)’ =
(20} [ T2, - ()’ | = w3 (1 - @) = Pw?(48? - aLb+ 1)
. TE
or 412 +d®)b* — 4L +[L4—4=f-’-_m;=}= 0
W
Using L=6m, d=09m, T, =8kN,  w=(85kgm)(9.8] ms?) = §33.85Nim
vields b=(2934£1353)m, b =4287Tm {sin-:eb >3 m]

(@) a=6m—-b=1713m+«




