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6-1. Draw the influence lines for (a) the moment at C,

(b) the reaction at B, and (c) the shear at C. Assume A is

pinned and B is a roller. Solve this problem using the basic 0 -~ |
method of Sec. 6-1. A \C 1IB
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6-2. Solve Prob. 6-1 using the Miiller-Breslau principle.
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6-3. Draw the influence lines for (a) the vertical reaction
at A, (b) the moment at A, and (c) the shear at B. Assume
the support at A is fixed. Solve this problem using the basic
method of Sec. 6-1. ; 0
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*6—4. Solve Prob. 6-3 using the Miiller-Breslau principle.
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6-5. Draw the influence lines for (a) the vertical reaction
at B, (b) the shear just to the right of the rocker at A, and
(c) the moment at C. Solve this problem using the basic
method of Sec. 6-1.
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6-6. Solve Prob. 6-5 using Miiller-Breslau’s principle.
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6-7. Draw the influence line for (a) the moment at B,
(b) the shear at C, and (c) the vertical reaction at B. Solve
this problem using the basic method of Sec. 6-1. Hint: The I
. . . .\
support at A resists only a horizontal force and a bending y \ 6 5
moment. C
~—4m 4 m | 4m
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*6-8. Solve Prob. 6-7 using the Miiller-Breslau principle. ﬁ
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6-9. Draw the influence line for (a) the vertical reaction at »
A, (b) the shear at B, and (c) the moment at B. Assume A is N
fixed. Solve this problem using the basic method of Sec. 6-1.
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6-10. Solve Prob. 6-9 using the Miiller-Breslau principle.
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6-11. Draw the influence lines for (a) the vertical reaction . |
at A, (b) the shear at C, and (c) the moment at C. Solve this &a £X B )
problem using the basic method of Sec. 6-1. c
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*6-12. Solve Prob. 6-11 using Miiller-Breslau’s principle. - -9 ‘
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6-13. Draw the influence lines for (a) the vertical reaction
at A, (b) the vertical reaction at B, (c) the shear just to the
right of the support at A, and (d) the moment at C. Assume
the support at A is a pin and B is a roller. Solve this problem
using the basic method of Sec. 6-1.
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6-14. Solve Prob. 6-13 using the Miiller-Breslau principle. -
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6-15. The beam is subjected to a uniform dead load of } 6m | 6m |
1.2 kN/m and a single live load of 40 kN. Determine (a) the — =
maximum moment created by these loads at C, and (b) the A ' B
. .- . . . C
maximum positive shear at C. Assume A is a pin. and B is
aroller.
40 kN
a”) e
0 — x(m)
em 1Zm
1
(M¢) max = 40kN (3m) + 1.2 kN/m(E)(u m)(3m) = 141.6 kN-m Ans.
©)
VC

(V) max = 40(%) +12 kN/mK%>(—%)(6) + %(%)(6)} = 20kN Ans.
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*6-16. The beam supports a uniform dead load of

500 N/m and a single live concentrated force of 3000 N.

Determine (a) the maximum positive moment at C, and (b)

the maximum positive shear at C. Assume the support at A | = ES
is a roller and B is a pin. A \ B

} Im 3m }

Referring to the influence line for the moment at C shown in Fig. a, the maximum
positive moment at C is

(M) max (+) = 0.75(3000) + B(4 - 0)(0.75)}(500)

=3000N-m = 3kN-m Ans.

Referring to the influence line for the moment at C in Fig. b, the maximum positive
shear at C'is

(Vo) max (+) = 0.75(3000) + %(1 —0)(— 0.25)}(500) + B(4 - 1)(0.75)}(500)

= 2750 N = 2.75 kN Ans.
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6-17. A uniform live load of 300 Ib/ft and a single live
concentrated force of 1500 Ib are to be placed on the beam.

The beam has a weight of 150 Ib/ft. Determine (a) the
maximum vertical reaction at support B, and (b) the

maximum negative moment at point B. Assume the support
at A is a pin and B is a roller.

10 ft

Referring to the influence line for the vertical reaction at B shown in Fig. a, the
maximum reaction that is

(By) max (+) = 1.5(1500) + B(ao - 0)(1‘5)}(300 + 150)

=123751b = 124k Ans.

Referring to the influence line for the moment at B shown in Fig. b, the maximum
negative moment is

(Mg) max () = —10(1500) + %(30 — 20)(—10) |(300 + 150)

= =375001b-ft = —37.5k-ft Ans.

20 ft
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6-18. The beam supports a uniform dead load of 0.4 k/ft, |
a live load of 1.5 k/ft, and a single live concentrated force of

8 k. Determine (a) the maximum positive moment at C, |E 3
and (b) the maximum positive vertical reaction at B. B C A
Assume A is a roller and B is a pin. 10 ft —~— 10 ft 156t

Referring to the influence line for the moment at C shown in Fig. a, the maximum
positive moment is

(MO masc = 56 + | 300 = 005) [1.5) + | J20 - 05) |09

+ B(ss - 20)(—7.5)}(0.4)

1125k - ft Ans.

Referring to the influence line for the vertical reaction at B shown in Fig. b, the
maximum positive reaction is

(B s = 1) + | 300~ 00 [1.5) + [ 220 - v 0

+ B@s - 20)(—0.75)}(0.4)

= 2475k Ans.
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6-19. The beam is used to support a dead load of 0.6 k/ft,

a live load of 2 k/ft and a concentrated live load of 8 k. _ ) .\\ B-
Determine (a) the maximum positive (upward) reaction C

at A, (b) the maximum positive moment at C, and (c) the m m
maximum positive shear just to the right of the support | 1oft M 1oft | 101t u St

at A. Assume the support at A is a pin and B is a roller.

Ay

I5
|
Referring to the influence line for the vertical reaction at A shown ! ) 15
in Fig. a, the maximum positive vertical reaction is Fo) 1 1 U | .7((706 )
d 20 0 025
(A) = 1.5(8) + {1(30 -0 5)}(2)
y) max (+) . 2 . CA‘)
1 1
+ [5(30 - O)(l.S)}(O.6) + {5(35 - 30)(*0.25)}(0.6)
=701k Ans.
Referring to the influence line for the moment at C shown in Fig. b, the maximum
positive moment is
1 1
(M) max (+) = 5(8) + {5(30 - 10)(5)}(2) + {5(10 - 0)(—5)}(0-6)
1 1
+ [5(30 - 10)(5)}(0.6) + [5(35 - 30)(—2.5)}(0.6)
= 151 k-ft Ans.
Referring to the influence line for shear just to the right of A ¢
shown in Fig. ¢, the maximum positive shear is 5
1
(VA ) max ) = 1(8) + {5(10 - 0)(05)}(2) l
3
1 5 f d X(t)
+[560 - 100) |2) 0 20 3N
£ X0 - 00|06 + [0 - 1001 |06 -5 b e
500 = 0)05) |(0:6) + | 5( (1) |(0.6) ®)
(1
+ 5(35 - 30)(—0.25)}(0.6)

— 40.1 k Ans.
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*6-20. The compound beam is subjected to a uniform
dead load of 1.5 kN/m and a single live load of 10 kN.
Determine (a) the maximum negative moment created by
these loads at A, and (b) the maximum positive shear at B.
Assume A is a fixed support, B is a pin, and C is a roller.

(M) = 155 )15)5) + 1005

—106 kN +m

Vi = 15(3 Ja0/0) + 100)

= 17.5kN

Ans.

Ans.

N =
ioh

~—— 5m 10 m |
M
s i
W
-5
] T k)
o} 5 5

6-21. Where should a single 500-1b live load be placed on
the beam so it causes the largest moment at D? What is this
moment? Assume the support at A is fixed, B is pinned, and
Cis aroller.

Atpoint B: (Mp) max = 500(—8) = —40001b-ft = —4 k- ft

Ans.

20 ft
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6-22. Where should the beam ABC be loaded with a
300 Ib/ft uniform distributed live load so it causes (a) the

largest moment at point A and (b) the largest shear at D? pA B ¢
Calculate the values of the moment and shear. Assume the
support at A is fixed, B is pinned and C is a roller. e D
I?“ 8 ft 8 ft— 20 ft
! ! 30’
; , 8 u', R x
(S Y
-8 > :
1 { e
(2) (M) mox = 5(36)(~16)(03) = ~86.4 k- Ans. l 7 / /M .
1 . 3’
®) (Vp)max = [(1)(8) + 5(1)(20)}(0.3) =540k Ans.

6-23. The beam is used to support a dead load of 800 N/m,

alive load of 4 kN/m, and a concentrated live load of 20 kN.

Determine (a) the maximum positive (upward) reaction
at B, (b) the maximum positive moment at C, and (c) the
maximum negative shear at C. Assume B and D are pins.

Referring to the influence line for the vertical reaction at B, the maximum positive
reaction is

(By) max (1) = 1.5(20) + B(m - 0)(1.5)}(4) + B(m - 0)(1.5)}(0.8)

= 87.6 kN Ans.

Referring to the influence line for the moment at C shown in Fig. b, the maximum
positive moment is

(M = 200) + 38 = 0@ [ + |18 - 00) [08)
+ B(m - 8)(—2)}(0.8)

= 72.0kN-m Ans.

Referring to the influence line for the shear at C shown in, the maximum negative
shear is

Vo mmsr = ~0500) + |24 = 0y-05) |
+ B(m - 8)(—0.5)}(4) + Bm - 0)(—0.5)}(0.8)

+ E(S - 4)(0.5)}(0.8) + B(16 - 8)(—0.5)}(0.8)

= —23.6 kN Ans.
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*6-24. The beam is used to support a dead load of
400 Ib/ft, a live load of 2 k/ft, and a concentrated live load of

8 k. Determine (a) the maximum positive vertical reaction at
A, (b) the maximum positive shear just to the right of the

support at A, and (c) the maximum negative moment at C.
Assume A is a roller, C is fixed, and B is pinned.

Referring to the influence line for the vertical reaction at A shown in
Fig. a, the maximum positive reaction is

(A)) max () = 2(8) + B(zo - 0)7(2)}(2 +04) =640k Ans.

Referring to the influence line for the shear just to the right to the support
at A shown in Fig. b, the maximum positive shear is

Va) max = 1(8) + B(lo - 0)(1)}(2 + 0.4)

+ B(zo —~ 10)(1)}(2 +0.4)

=320k Ans.

Referring to the influence line for the moment at C shown in Fig. ¢, the
maximum negative moment is

(M) max (- = —15(8) + {%(35 - 10)(—15)}(2) + {%(10 - 0)(15)}(0.4)

+ B@s - 10)(—15)}(04)

= —540k-ft Ans.
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6-25. The beam is used to support a dead load of 500 1b/ft,
a live load of 2 k/ft, and a concentrated live load of 8 k.
Determine (a) the maximum positive (upward) reaction

at A, (b) the maximum positive moment at E, and (c) the A Z = I ¥

maximum positive shear just to the right of the support E/ B C D
at C. Assume A and C are rollers and D is a pin.
5ft ‘ 5ft ‘ 5ft l Sft—
Referring to the influence line for the vertical reaction at A shown in Fig. a, the
maximum positive vertical reaction is
1
(Ay) max (1 = 1(8) + [5(10 - 0)(1)}(2 + 0.5) =205k Ans.
Referring to the influence line for the moment at £ shown in Fig. b, the maximum
positive moment is
1

(ME) max(+) = 2.5(8) + {5(10 - 0)(2.5)}(2 + 0.5)

=5125k-ft Ans.
Referring to the influence line for the shear just to the right of support C, shown in
Fig. ¢, the maximum positive shear is

1
(V) max ) = 1(8) + {5(15 - 0™ }(2 +0.5)
1
+ {5(20 - 15)(1)}(2 + 0.5)

=33.0k Ans.

A} Me

| 2.5

X{Gt)

X(ft)
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6-26. A uniform live load of 1.8 kN/m and a single

concentrated live force of 4 kN are placed on the floor beams.
Determine (a) the maximum positive shear in panel BC of A2
the girder and (b) the maximum moment in the girder at G. 4 ;5'

Referring to the influence line for the shear in panel BC shown in Fig. a, the
maximum positive shear is

(V) max () = 1(4) + Ba - 0.5)(1)}(1.8) + [(2.5 — 1)(1)](1.8) = 7.15kN  Ans.

Referring to the influence line for the moment at G Fig. b, the maximum negative
moment is

(MG) max () = —1.75(4)[%(1 - 0.5)(—0.25)}(1.8)

+ {%(2.5 — 1)[-025 + (—1.75)]}(1.8)

= —981 kN-m Ans.

Ve MCT

—

i if if if
wlA B |G |C D
kO.S m— J«O.S mJ»O.S m

0.25m0.25m

Lo
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6-27. A uniform live load of 2.8 kN/m and a single L I

concentrated live force of 20 kN are placed on the floor %LLI%
beams. If the beams also support a uniform dead load of =

700 N/m, determine (a) the maximum positive shear in 4&_ B ‘G C D E _&i
panel BC of the girder and (b) the maximum positive l1.5m | 15m 15m 15 ma‘
moment in the girder at G. 0.75m0.75 m
Referring to the influence line for the shear in panel BC as shown in Fig. a, the
maximum position shear is
1
(VBe) max (1) = 0.6(20) + [5(7.5 - 1.875)(0.6)}(2.8)
1 1
+ 5(1.875 - 0)(=0.2) |(0.7) + 5(7.5 — 1.875)(0.6) |(0.7)
= 17.8 kN Ans.
Referring to the influence line for the moment at G shown in Fig. b, the maximum
positive moment is
1
(M) max (+) = 1.35(20){5(1.5 - O)(l.OS)}(Z.S + 0.7)
+ B(S — 1.5)(1.05 + 1.35)}(2.8 + 0.7)
1
+ {5(7.5 - 3)(1.35)}(2.8 + 0.7)
=46.7kN-m Ans.
Vsc Mq
06 I35
0'4_ 105 0'7
15 l 02 ' l 0.4.1;
l l l | !
0 1 i 1 T xam ) ﬁ' } ‘ ; } X(m
o 3 45 ¢ 75 o 5 3 4.5 6 75
1875 (b
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*6-28. A uniform live load of 2 k/ft and a single
concentrated live force of 6 k are placed on the floor beams.

If the beams also support a uniform dead load of 350 Ib/ft, il: ji: jl': ji: 3
determine (a) the maximum positive shear in panel CD of

the girder and (b) the maximum negative moment in the A

girder at D. Assume the support at C is a roller and E is a B ¢ D E
pin. - 3ft——— 3 ft —| 3ft————3ft —

Referring to the influence line for the shear in panel CD shown in Fig. a, the
maximum positive shear is

(Ven) max() = 1(6) + Bm - 0)(1)}(2 +0.35) + B(u - 6)(0.5)}(2 +0.35)

=16.575k = 16.6k Ans.

Referring to the influence line for the moment at D shown in Fig. b, the maximum
negative moment is

Moty = =36) + |56 = 0-3) @) + | 36 - 0= |039)

+ B(u - 6)(1.5)}(0.35)

= —37575k-ft = —37.6k-ft Ans.
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6-29. Draw the influence line for (a) the shear in panel L I 1 I I ]

BC of the girder, and (b) the moment at D. %Ll\—l%

Voc

2 !
1 1
f'e) ' 1 1 1 x (m )
= 6 8 [/
6-30. A uniform live load of 250 Ib/ft and a single ‘ )
concentrated live force of 1.5 k are to be placed on the floor 151t ‘ 1ot 101t 151t
beams. Determine (a) the maximum positive shear in panel I= I ]
AB, and (b) the maximum moment at D. Assume only vitd P = IA LB = Lc r il
vertical reaction occur at the supports. G D H
51t >t 51t
1 Vas
(V AB) max = 5(50 — 18.33)(0.5)(0.250) + 0.5(1.5) = 2.73k Ans.
1 1 1
(Mp) max = 5(3.75)(15) + 5(3.75 + 7.5)(10) + 5(7.5 + 6.25)(10) x
1
+ 5(6.25)(15)}(0.250) + 7.5(1.5)
= 61.25k-ft Ans.
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6-31. A uniform live load of 0.6 k/ft and a single ™ 15 ft 15 it
concentrated live force of 5 k are to be placed on the top
beams. Determine (a) the maximum positive shear in panel I ]
BC of the girder, and (b) the maximum positive moment at D ch L L Iij
C. Assume the support at B is a roller and at D a pin. N C/. [ s

1
a) (VBC) max = 5(0.5) + E(O.S)(SO)(O.6) =7k Ans.

1

b) (M¢)max = 7.5(5) + 0.6{<5)(30)(7.5)} =105k ft Ans.

Me

] N -x
-2.6 s’ 35

*6—32. Draw the influence line for the moment at Fin the ’4;2 m 2m 2m 4m
girder. Determine the maximum positive live moment in 1 .
the girder at F if a single concentrated live force of 8 kN A = o W) i o
moves across the top floor beams. Assume the supports for L |_| y ;
all members can only exert either upward or downward & = .> I
forces on the members. i i
(Mp) max = 1.333(8) = 10.7kN -m Ans.

Me

1:333
0.e62s7\;
‘ /177

T 2m Ym bm fom X
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6-33. A uniform live load of 4 k/ft and a single concentrated

live force of 20 k are placed on the floor beams. If the beams

also support a uniform dead load of 700 1b/ft, determine

(a) the maximum negative shear in panel DE of the girder
and (b) the maximum negative moment in the girder at C.

By referring to the influence line for the shear in panel DE shown in Fig. a, the
maximum negative shear is

(VoE) max () = (=1)(20) + [(6 = 0) (=D)](4 + 0.7)

+ B(s - 6)(—1)}(4 +0.7)

= —-529k Ans.

By referring to the influence line for the moment at C shown in Fig. b, the maximum
negative moment is

(M) max (o) = —4(20) + B(zt - 0)(—4)}(4 +0.7)
= —118 k - ft Ans.
Voe
2 4 ¢ 8
> — i — 1 ()
MC,

(@)
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6-34. A uniform live load of 0.2 k/ft and a single
concentrated live force of 4 k are placed on the floor beams.
Determine (a) the maximum positive shear in panel DE of
the girder, and (b) the maximum positive moment at H.

L 6ft k6t 61t L 61t
| | 6k

EE r T T
N
B

1
CDH g nF

Referring to the influence line for the shear in panel DE shown in Fig. a, the
maximum positive shear is

(Vo) max () = 0.6667(4) + Bas - 0)(0.6667)}(0.2)

1
. {5(36 _ 18)(0.6667)}(0.2)

=507k Ans.

Referring to the influence line for the moment at H shown in Fig. b, the maximum
positive moment is

(M) mcr = 30 + [ 304 = 190) [ 02)

+ [(30 — 24)(3)](0.2) + B(% - 30)(3)}(0.2)

=192k-ft Ans.

0-667 0.b67
0,332 0.333 >—
I él /.l?/ /8 \ XGC(—)
1 lr y | | ( 1 ]
ol 6 iz /8 z'q-s'o.sexﬂ) ° | 4 30 36
=3
-6
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6-35. Draw the influence line for the shear in panel CD of 81t 8 ft 8 ft 8 ft 8ft — =
the girder. Determine the maximum negative live shear in
panel CD due to a uniform live load of 500 Ib/ft acting on f
the top beams. L L = L L
AT B i c =D

(VCD) max(—) — 500(%)(32)(_075) = -6k Ans.

*6-36. A uniform live load of 6.5 kN/m and a single f I I I )
concentrated live force of 15 kN are placed on the floor L L L 1L J
beams. If the beams also support a uniform dead load of

600 N/m, determine (a) the maximum positive shear in ‘A BB ¢ D =l
panel CD of the girder and (b) the maximum positive ‘ Am 1 Am | 4m | Am 1
moment in the girder at D.
Referring to the influence line for the shear in panel CD shown in Fig. a, the
maximum positive shear is
1
(V) max () = (0.3333)(15) + {5(4 - O)(0.3333)}(6.5 + 0.6)
1
+ {5(16 - 10)(0.3333)}(6.5 + 0.6)
1
+ 5(10 — 4)(—0.3333) |(0.6)
= 16.2kN Ans.
Referring to the influence line for the moment at D shown in Fig. b, the maximum
positive moment is
1
(M p) max (+) = 2.6667(15) + {5(16 - 4)(2.6667)}(6.5 + 0.6)
1
+ {5(4 - O)(*1.3333)}(O.6)
= 152kN-m Ans.
V h
(a4
267
0333 0-333 33
\I 8 A. X(m) ! 1 G
1 1 ] X(m
? 4\M° e ° /4 8 = & )
~0.333 -133

(a) (b)
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6-37. A uniform live load of 1.75 kN/m and a single
concentrated live force of 8 kN are placed on the floor beams.
If the beams also support a uniform dead load of 250 N/m,
determine (a) the maximum negative shear in panel BC of the -
girder and (b) the maximum positive moment at B. A C

3m 15 m«kLS m—
I

D

=

By referring to the influence line for the shear in panel BC shown in Fig. a, the
maximum negative shear is

(VBC) max () — _06667(8)

+ [%(4.5 - 0)(—0.6667)}(1.75 + 0.25)

1
+ {5(6 - 4.5)(0.6667)}(0.25)

= —8.21kN Ans.

By referring to the influence line for the moment at B shown in Fig. b, the maximum
positive moment is

(Mp) max(+) = 1(8) + B(4.5 - 0)(1)}(1.75 + 0.25)

+ B(6 - 4.5)(—1)}(0-25)

= 123kN-m Ans.

Mg

40

-0-667

(a) (b)

177




© 2012 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6-38. Draw the influence line for the force in (a) member
KJ and (b) member CJ.

g

g

2
{o88]

5
{00880} [o80]

S
{8800} |§§a|

ove|
6 ft

B C D E F _
»Peﬁapmﬂpéﬁﬂﬁoﬁa 6 ft —

0-417
0208
6 2 /8 Zf 30 3¢
v B 24 30 36 0 I T ——xFO)

X
6 | - -025

-05 -0

—l

6-39. Draw the influence line for the force in (a) member J1, L K J 1 H

(b) member /E, and (c) member EF.
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*6-40. Draw the influence line for the force in member K/J.

o e' 16 24— 32 4o
} : Ji ; F—— A (ft)
=033
-0,4¢ , T —0.667 5

6-41. Draw the influence line for the force in member JE.

Fe

6-42. Draw the influence line for the force in member CD.

fer
2 m
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6-43. Draw the influence line for the force in member JK.

Pk

0 ;|c 4 6 & 10 12
' : | | i f— xX(m)
-0-667 = 0667
-/33 =133
~2

*6—44. Draw the influence line for the force in member DK.

6-45. Draw the influence line for the force in (a) member EH
and (b) member JE.

AL ) & KA RN
el bt
‘«4 m-—+~4 m—~4 m—~4 m—~4 m—-4 m»‘
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6-46. Draw the influence line for the force in member J1.

3m
& 4 i 2 Kn ) 2 b
e B C D E F G
n ‘ ‘
I 4 8 12 6 20 28 4 m—~~4 m—4 m—+4 m—+4 m—~-4 m—
A
o 1 H |
0444 ' H 2.
-0-889 1333 H oo
“118
6-47. Draw the influence line for the force in member AL. L K H

b

*6—48. Draw the influence line for the force in member
BC of the Warren truss. Indicate numerical values for the
peaks. All members have the same length.

6-49. Draw the influence line for the force in member BF
of the Warren truss. Indicate numerical values for the peaks.
All members have the same length.

for
0385
N o w0
20’ WV
-0.335
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6-50. Draw the influence line for the force in member FE
of the Warren truss. Indicate numerical values for the peaks.
All members have the same length.

20 ft—e 20 ft——e20 ft—]

6-51. Draw the influence line for the force in member CL. I g

o

025 2314

- 0.375 -0.256

*6-52. Draw the influence line for the force in member DL.

9 18 |
o | { 1 1
— x (%
| | [ 21 %6 45 5% 7<)
=024
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6-53. Draw the influence line for the force in member CD.

I 125
°r 075
|
——}— x{t)

| 0.375
i I

0 1 | L
9 /8 'ZZ 36 45 >4

6 @9 ft =541t

6-54. Draw the influence line for the force in member CD.

6-55. Draw the influence line for the force in member KJ.

Frs

Sm Z‘h.,

*6-56. Draw the influence line for the force in member
GD, then determine the maximum force (tension or
compression) that can be developed in this member due to
a uniform live load of 3 kN/m that acts on the bridge deck
along the bottom cord of the truss.

Referring to the influence line for the member force of number GD, the maximum

tensile and compressive force is

(F6p) max (+) = B(lz - 6.857)(0.751)}(3) — 5.79 kKN(T) (Max.)

(Fop) min () = [%(6.857 - 0)(—0.300)}(3) = —3.09kN (C)

Ans.

2

0.75¢

0150
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6-57. Draw the influence line for the force in member
CD, and then determine the maximum force (tension or
compression) that can be developed in this member due to
a uniform live load of 800 Ib/ft which acts along the bottom
cord of the truss.

Referring to the influence line for the force of member CD, the maximum tensile
force is

(Fep) max (+) = {%(40 - 0)(0.75)}(0.8) =120k (T) Ans.

foo

025

6-58. Draw the influence line for the force in member
CF, and then determine the maximum force (tension or
compression) that can be developed in this member due to
a uniform live load of 800 Ib/ft which is transmitted to the
truss along the bottom cord.

Referring to the influence line for the force in member CF, the maximum tensile
and compressive force are

(Fer) max(s) = B(26.67 - O)(O.7071)}(0.8) = 754k (T) Ans.

(Fer) max(-) = B(m - 26.67)(—0.3536)}(0.8) EP

= —1.89k = 1.89k (C)

0554
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6-59. Determine the maximum live moment at point C on

the single girder caused by the moving dolly that has a mass

of 2 Mg and a mass center at G. Assume A is a roller.

S5m
(M¢) max = 14.715(2.5) + 4.905(1.5) = 441 kN-m Ans.
19.62 kN 1915 kN
. Mc 1 lvsosx.l
T T
0s lgl 25 s
/ // Sm Om  I5m x
4ms ki 1H5KN 25 b

*6—-60. Determine the maximum live moment in the
suspended rail at point B if the rail supports the load of

2.5 k on the trolley.

Check maximum positive moment:

h 3
—=—; h=15ft
3 6

(Mp) max = 1.667(3) + (0.833)(1.5) = 625k - ft

Check maximum negative moment:

ho 4
5% h =251t
(Mp) max = 1.667(—4) + (0.833)(—2.5) = —8.75k - ft Ans.
1.6l K 0.833 K 1.6b7 K "8
Ms by| o833 K
3 Jo.t
! h

T IN x )
-4 b -4 -4

3.
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6-61. Determine the maximum positive shear at point B
if the rail supports the load of 2.5 k on the trolley.

The position for maximum positive shear is shown. 215k
h  0.667
—=——-— h=041667
5 8’
(VB)max = 1.667(0.667) + 0.833(0.41667) = 1.46 k Ans.
-6k K 0.833 K 16K, 1 0.833K
sl

et b 0s
h
25K \[&A (5 I\ 8’

6-62. Determine the maximum positive moment at the
splice C on the side girder caused by the moving load which
travels along the center of the bridge.

The maximum positive moment at point C occurs when the moving loads are
at the position shown in Fig. a.

(M) max(+) = 4(4) + 2(2) = 20.0kN-m Ans.

Me 4N 2 kN
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6-63. Determine the maximum moment at C caused by 2400 1b
the moving load.

- 15 ft | 151t OT

The vertical reactions of the wheels on the girder are as shown in Fig. a. The
maximum positive moment at point C occurs when the moving loads are at the
position shown in Fig. b.

(M ¢) max (+) = 7.5(1600) + 6(800) = 16800 Ib - ft
= 168 k-ft Ans.

2400 lb M, 800l 16001b
3ft

/4 75

ale

AL 5 | — X(fe)
8001b 1600 Ib 12 15 20

(a)

(b)

*6-64. Draw the influence line for the force in member /H 32k 32k
of the bridge truss. Determine the maximum force (tension
or compression) that can be developed in this member
due to a 72-k truck having the wheel loads shown. Assume
the truck can travel in either direction along the center of the
deck, so that half its load is transferred to each of the two
side trusses. Also assume the members are pin-connected at
the gusset plates.

(F1) max = 0.75(4) + 16(0.7) + 16(1.2) = 33.4 k (C) Ans.
qu FI”
I ; oo ."(l 16K 16K
ot — . X ,s' 2"
N | "
| -l -0.75 _"iz =07
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6-65. Determine the maximum positive moment at

8 kN
6 kN
point C on the single girder caused by the moving load. 4kN

] 1y

Move the 8-kN force 2 m to the right of C. The change in moment is

AM = 8(—2—>(2 m) + 6( )(2) + 4(25)(2) =2kN-m

Since AM is positive, we must investigate further. Next move the 6 kN force 1.5 m to
the right of C, the change in moment is

AM = 8(—2—)(1 5) + 6(—2—)(1 5) + 4(2 )(1 5) = —75kN-m

Since AM is negative, the case where the 6 kN force is at C will generate the
maximum positive moment, Fig. a.

(M) max (+) = 1.75(4) + 6(2.5) + 8(1.5) = 34.0kN-m Ans.

4K\ okl kA
J5m| zm

Me
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6-66. The cart has a weight of 2500 1b and a center of 1.5ft 1ft
gravity at G. Determine the maximum positive moment
created in the side girder at C as it crosses the bridge.
Assume the car can travel in either direction along the

center of the deck, so that halfits load is transferred to each TR 5 |
of the two side girders. Tl C BE|si a7
R »?T-‘igjﬁ :
ELIR
| 8 ft 8 ft |

The vertical reaction of wheels on the girder are indicated in Fig. a. The maximum
positive moment at point C occurs when the moving loads are in the positions
shown in Fig. b. Due to the symmetry of the influence line about C, the maximum
positive moment for both directions are the same.

(M) max (+) = 4(750) + 2.75(500) = 4375 Ib-ft = 4.375k - ft Ans.

1250 Ib 750Ib  5001b
Trave( v The /c/t 25

|
500/b 7501

254t]
travel 1o -A(uv;ét

Me

Ift

500 Ib 750 1b
() 4

275
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6-67. Draw the influence line for the force in member BC
of the bridge truss. Determine the maximum force (tension
or compression) that can be developed in the member
due to a 5-k truck having the wheel loads shown. Assume
the truck can travel in either direction along the center of the
deck, so that half the load shown is transferred to each of
the two side trusses. Also assume the members are pin
connected at the gusset plates.

~3(1) + 2(0.867)

(FBC) max ) =237k (T) Ans.
FBC FBC 3K 2K
) J l
1Y/ /7 . | 0% .
' 8o’ x " X

*6-68. Draw the influence line for the force in member /C
of the bridge truss. Determine the maximum force (tension
or compression) that can be developed in the member
due to a 5-k truck having the wheel loads shown. Assume
the truck can travel in either direction along the center of
the deck, so that half the load shown is transferred to each
of the two side trusses. Also assume the members are pin
connected at the gusset plates.

3(0.833) + 2(0.667)
2

(FIC) max — =192k (T) Ans.

Fre Flc 3K
0.833

r2°' //.//\\ : x :
W 4o 8o i /
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6-69. The truck has a mass of 4 Mg and mass center at Gy,
and the trailer has a mass of 1 Mg and mass center at G,.
Determine the absolute maximum live moment developed
in the bridge.

15m'1—5Fn'"\j EZQA

--0.75m:

- i \ 8 m
Loading Resultant Location
— 9810(0) +39240(3)
e 49 050 -
One possible placement on bridge is shown in FBD (1), 810N
9810 49050 N
From the segment (2): I397-'“’ N
M o = 27 284(4.45) — 26 160(2.25) = 62.6 kN-m :5 “4_. v £ \
-Sm Sm-- 0.75.1»—
Another possible placement on bridge is shown in Fig. (3), 260N
1oN  13090N
From the segment (4): Ao
M .x = 20386.41(3.325) = 67.8 kN -m Ans.
¢ L
9810 Y9050 49050 N
130%0 2660 13080 N | 26160 N
0.45m 9%I0N 0.615m
1.5m| /N, 1-35 l !
A0
Hm dm Um Ym l
21765.94 (1) 27284.06 20ua 59N (3) 2030641 N
13080 26l60 26160
! 2.25m ] Mrmex I 30325 m
e ( |
Sl - - R m |
2728406 \ 20386.4)
(2) (4
6-70. Determine the absolute maximum live moment
in the bridge in Problem 6-69 if the trailer is removed.
8m

Placement is shown in FBD (1). Using segment (2):
M. = 17780.625(3.625) = 64.5kN-m Ans.

39240N, 26160M

(
iBosoN mzusod
1.5m
: " 7 me( I _ 3.625m
im - Ym v
' 17780.625 A 17780.625N
2459.315N
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6-71. Determine the absolute maximum live shear

4 m
and absolute maximum moment in the jib beam AB
due to the 10-kN loading. The end constraints require f 5
0lm=x=39m. i % B
10 kN

Abs. max. shear occurs when 0.1 = x = 39m
Vimax = 10 kN Ans. L1
Abs. max. moment occurs when x = 3.9m
M = —10(3.9) = —39kN-m Ans.
#6-72. Determine the maximum live moment at C caused 4 k6 k
by the moving loads. 2k l 12 K

= : [

e - —
20 ft—] 30 ft !3 ft 4 fe3 1t

The worst case is

(M) max = 2(102) + 4(12.0) + 6(10.4) + 2(9.2) = 149k - ft

Ans.
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6-73. Determine the absolute maximum moment in the

15k
girder bridge due to the truck loading shown. The load is 0k |5
applied directly to the girder. 3k
— I |
20 ft B
8 ft 4t
_15(20) + 7(28) + 3(32
o - 15Q0) +7@8) +332) _ o ‘ 80 ft |
35
C+ DMpyax =0, My + 10(20) — 18.175(41.543) = 0
M o = 555k - ft Ans.
(%‘_ g K isK
10k """":/s‘ Ix C 'l)
4 L ¢
rb«W_}uk] 3=+t ] Y Ms
t HERe! 315431 Zofe !
] * 1878 &
I 40/t | 4o/t ]
18-17s k /6 825«

6-74. Determine the absolute maximum shear in the beam 20 kN

due to the loading shown.

The maximum shear occurs when the moving loads are positioned either with the
40 kN force just to the right of the support at A, Fig. a, or with the 20 kN force just to 40 kd A5 KN 20k

of the support it B, Fig. b. Referring to Fig. a,
C+ D Mp=0; 40(12) + 25(8) + 20(6.5) — A,(12) = 0

A, = 67.5kN

Referring to Fig. b,
C + EMA = 0; B,(12) — 20(12) — 25(10.5) — 40(6.5) = 0

B, = 63.54 kN

Therefore, the absolute maximum shear occurs for the case in Fig. a,

Vabs = A, = 67.5kN

max

4m 5 G6-5m

<

Ag, 17,
() ¢
4o 250 20kN

G5m 4m |[5m|
Ans. A
|

A B
¢ ) 1
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6-75. Determine the absolute maximum moment in the
beam due to the loading shown.

Referring to Fig. a, the location of F for the moving load is

+l Fp= X F;  Fr=40 +25+20 = 85kN

C + Frx = D Mg —85x = —25(4) — 20(5.5)

x = 24706 m

Assuming that the absolute maximum moment occurs under 40 kN force, Fig. b.

C+ My =0; 20(1.7353) + 25(3.2353) + 40(7.2353) — A,(12) = 0

A, =3375kN

Referring to Fig. c,

C+ DMg=0; Mg — 33.754.7647) = 0

Mg = 160.81 kN -m

Assuming that the absolute moment occurs under 25 kN force, Fig. d.
C+ XM, =0; By12) — 40(2.7647) — 25(6.7647) — 20(8.2647) = 0

B, = 37.083 kN

Referring to Fig. e,

C+ DSMg=0; 37.083(5.2353) — 20(1.5) — M5 =0
Mg = 164.14kN-m = 164 kN -m (Abs. Max.)
07647m F,_, 25 KN
<4706m_ 40k 20 kN

R-J647 m

|
C
@)
f‘,;,. 1:5294m
4okl (25K 20 kA
[.2353m. \ ; 5n|, /\{-Bssm
*

y

.

(b)

A

oem é6m

4. 7647M
A?J =33-75 kN
25kN 20 kA
\ fion
e)

[ 5.2353m ]
By=37083 kN
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*6-76. Determine the absolute maximum shear in the
bridge girder due to the loading shown.

By inspection the maximum shear occurs when the moving loads are position with 6 K 10k
the 10 k force just to the left of the support at B, Fig. b.
C+DM,u=0; B,(30) — 6(22) — 10(30) = 0 3
[
|
B, =144k

Therefore, the absolute maximum shear is 22 ﬁ N 8 ff
Vars = B, = 144Kk Ans,

s : A}

6-77. Determine the absolute maximum moment in the
bridge girder due to the loading shown.

Referring to Fig. a, the location of Fj, for the moving load is

+ | Fr=YF; ~Fr=-6-10 Fr =16k

C+ Frx= D Mg —16x = —10(8) x =51t

By observation, the absolute maximum moment occurs under the 10-k force, Fig. b, ¥ \'& N
C+ SM,=0; B/30)—6@85) ~10(165) =0 B, =720k <F 8t
Referring to Fig. c, (&>
C+ DMg=0; 720(13.5) — Mg =0 Mg =972 k-ft (Abs. Max.)  Ans. F&

6k 10K
10k | 854 |5# 15f¢

V.
Mg, % L
c i /'
, )
/3.5ft 'I_ A? /5 ft ) /5 B}
© Bk
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6-78. Determine the absolute maximum moment in the 10k
girder due to the loading shown. JKdk

25 ft 1

Referring to Fig. a, the location of F, for the moving load is

+ 1 Fr=DF; Fr=10+8+3 +4 =25k

=\
m—

C + Frx= DM —25x = —8(3) — 3(5) — 4(7)

x = 2.68 ft.

Assuming that the absolute maximum moment occurs under 10 k load, Fig. b,

ok Yak 3k 4k
3

2ft| 2R

h
C+ DMp=0; 4(6.84) + 3(8.84) + 8(10.84) + 10(13.84) — A,(25) =0 [
A, = 1116k ¢ Ca‘)
Referring to Fig. c,
C+ DMg=0; Mg — 11.16(11.16) = 0
B o032t
Mg = 12455k - ft ( Bk
Assuming that the absolute maximum moment occurs under the 8-k force, Fig. d, 1343t 1ok 3« 4’2'Z{t
C+ DMp=0; 4(8.34) + 3(10.34) + 8(12.34) + 10(15.34) — A,(25) =0 I
| b)
Ay = 12,66 k
Referring to Fig. e, 12:5ft T 125t
A By
C+ DMg=0; Mg + 10(3) — 12.66(12.66) = 0 ? ¢
Mg = 13028k - ft = 130 k - ft (Abs. Max.) Ans.

10k 8k

/176 ft

A“f .76 k

4" e
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6-79. Determine the absolute maximum shear in the beam 6k
due to the loading shown.

SH3 M3 M | 30t

The maximum shear occurs when the moving loads are positioned either with the
3-k force just to the right of the support at A, Fig. a, or with the 4 k force just to the
left of the support at B. Referring to Fig. a

C+ DMp=0; 4(19) + 2(22) + 6(25) + 3(30) — A(30) =0
A, =120k

Referring to Fig. b

C+DM,u=0 By(30) — 3(19) — 6(24) — 2(27) — 4(30) = 0

B, =125k
Therefore, the absolute maximum shear occurs for the case in Fig. b

Vabs = B, = 125k Ans.

max

3k 6k zk4k 3K 6k 2k4k
sk 194t 19 £t 5t IR

S5

& S

*6-80. Determine the absolute maximum moment in the 6k
bridge due to the loading shown. 3k | 2k4k

ST3ft3ft | 30 ft

Referring to Fig. a, the location of the F, for the moving loads is

+lFr=>F; Fr=3+6+2+4+15k

C + Frr = SM¢ —15x = —6(5) — 2(8) — 4(11)

x = 6ft
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*6—80. Continued

Assuming that the absolute maximum moment occurs under the 6 k force, Fig. b,
C+ DXMp=0; 4(95) +2(12.5) + 6(15.5) + 3(20.5) — A,(30) = 0

A, =725k

Referring to Fig. c,

C+ SMg=0; Mg+3(5) —72514.5) = 0

Mg = 90.1k-ft Ans.

Assuming that the absolute maximum moment occurs under the 2 k force, Fig. d,
C+D2XMu=0; By30) —3(8) — 6(13) — 2(16) — 4(19) = 0

B, =7.00k

Referring to Fig. e,

C+ SMg=0; 7.00(14) — 4(3) — Ms =0

Mg = 86.0 k - ft (Abs. Max.)

Fe
7z |
,‘ ¢
3k ekVzk 4k
sft | 3ft B}t

@)
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6-81. The trolley rolls at C and D along the bottom and
top flange of beam AB. Determine the absolute maximum
moment developed in the beam if the load supported by the
trolley is 2 k. Assume the support at A is a pin and at B a
roller.

Referring to the FBD of the trolley in Fig. a,

C+ XMc=0 Np(1) —2(15) = 0 Np = 3.00k
A "
C+ >Mp=0; Nc(1) — 2(0.5) =0 Nc =1.00k (&
Referring to Fig. b, the location of Fj, I 7ct O‘Sf
+{ Fr= X Fy; Fr=3.00— 1.00 = 2.00k{
C+ Frx= 2 Mg;  —2.00(x) = —3.00(1) (a)
x=15ft 2K

The absolute maximium moment occurs under the 3.00 k force, Fig. c.

C+ M=o B,(20) + 1.00(8.75) — 3.00(9.75) = 0 0
A
B, = 1025k (é_l/\[pzs.ook
Referring to Fig. d, '
| f+
C+ SMg=0; 1.025(1025) — Mg = 0
Mg = 10.5 k - ft (Abs. Max.) Ans.
N =/ OO0k
(b)
300k
Mé
© /0254
Vs
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