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CHAPTER 8: LIVE LOAD FORCES: INFLUENCE
LINES FOR DETERMINATE STRUCTURES




P8.1. Draw the influence lines for the reaction at 4 and
for the shear and moment at points B and C. The rocker
at D is equivalent to a roller.
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P8.2. For the beam shown in Figure P8.2, draw the

influence lines for the reactions
and moment at point B.

M and R4 and the shear

P8.2

AA
ey o s A |
? ;g. | 2 >

+|

Page 8-2



P8.3. Draw the influence lines for the reactions at supports
Aand C, the shear and moment at section B, and
the shear just to the left of support C.
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P8.4. (a) Draw the influence lines for reactions M, R4,

and Rc of the beam in Figure P8.4. (b) Assuming that the
span can be loaded with a 1.2 kips/ft uniform load of
variable length, determine the maximum positive and
negative values of the reactions.
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P8.5. (a) Draw the influence lines for reactions Rs, Rp,
and Rrof the beam in Figure P8.5 and the shear and

moment at £. (b) Assuming that the span can be loaded ‘
with a 1.2 kips/ft uniform load of variable length, determine hinge

the maximum positive and negative values of the by g e ey e g

reactions.
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P8.6. Load moves along girder BCDE. Draw the
influence lines for the reactions at supports 4 and D, the
shear and moment at section C, and the moment at D.
Point C is located directly above support 4.
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P8.7.Beam AD is connected to a cable at C. Draw the
influence lines for the force in cable CE, the vertical
reaction at support 4, and the moment at B.
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P8.8. Using the Miiller—Breslau principle,
sketch the shape of the influence lines for the reactions
and internal forces noted below each structure,

Vi, Mp, M, and R¢
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sketch the shape of the influence lines for the reactions SNSRI RSB
and internal forces noted below each structure.

P8.9. Using the Miiller-Breslau principle, §_A B c D
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P8.10. Using the Miiller—Breslau principle,
sketch the shape of the influence lines for the reactions
and internal forces noted below each structure.
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P8.11. Using the Miiller-Breslau principle,
sketch the shape of the influence lines for the reactions = oW
and internal forces noted below each structure. B ony A =3
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P8.12. For the beam shown in Figure P8.12, draw the hinge F
influence lines for the reactions at 4, B; and F', the end G

moment at F, shears to the left and right of support B,
and shear at E.
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P8.13. Draw the influence lines for the shear between
points 4 and B and for moment at point £ in the girder
GH shown 1n Figure P8.13.
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P8.14. For the floor system shown in Figure P8.13,
draw the influence lines for shear between points B and
C and for the moment at points C and £ in the girder.
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P8.15. For the girder in Figure P8.15, draw the influence
lines for the reaction at 4, the moment at point C,
and the shear between points B and C in girder AE.
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P8.16. (a) Draw the influence lines for the reactions at

B and E, the shear between CD, the moment at B and D
for the girder in Figure P8.16. (b) If the dead load of the
floor system (stringers and slab) is approximated by a
uniformly distributed load of 3 kip/ft, the reaction of the
floor beam’s dead load to each panel point equals 1.5 kips,
and the deadweight of the girder is 2.4 kips/ft, determine
the moment in the girder at D and the shear just to the

right of C. Assume the floor system is supported by two ( b)

outside girders (see Figure 8.16, for example).
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I, the moment at C, and the shear between CE.

P8.17. For the girder in Figure P8.17, draw the influence
lines for the reaction at /, the shear to the right of support
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P8.18. For the girder in Figure P8.18, draw the A B c D E
influence lines for the support reactions at G and F, the - =E
moment at C, and the shear to the left of support F.
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P8.19. (a) For the girder HIJ shown in Figure P8.19,
draw the influence line for moment at C. (b) Draw the
influence line for the reactions at support  and K.
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P8.20. The load can only be applied between points B
and D of the girder shown in Figure P8.20. Draw the
influence lines for the reaction at A, the moment at D,
and the shear to the right of support 4.
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P8.21. For the girder EG shown in Figure P8.21, draw

the influence lines for the reaction at G and the shear
and moment at F, located at midspan of girder EG.
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P8.22. For girder AF shown in Figure P8.22, draw the
influence lines for the reaction at 4, the moment at C,
the shear immediately to the right of support 4, and the
shear between C and D.

Ry
P8.22
==
Mm—-—vk:?m*—--érm—-’il-3~m-~k- e m-—
0.375 0.25 l
Va (muq-/ | ] (kW)
615 5005 ‘
. 3215 :
2 212
225 Me
(Norm)
‘ ' +3/ L
- % 8

MNOTE: INFWENZE LINE FoR
FHEAR FROM “A™10 “B* SHOWN
PASHED N INALUENCE LINE

FPR “RaY ; REMAINING INFLUENE
LINE (RU4HT 2F B) 6 THE SAME

4 AT PR “RA

Page 8-22




P8.23. Draw the influence lines for the bar forces in
members A8, BK, BC, and LK if the live load is applied
to the truss in Figure P8.23 through the lower chord.
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P8.24. Draw the influence lines for the bar forces in
members DE, DI, EI, and J if the live load in Figure
P8.23 is applied through the lower chord panel points.

Page 8-24




P8.25. Draw the influence lines for R4 and the bar forces in
members AD, EF, EM, and NM. Loads are transmitted into
the truss through the lower chord panel points. Vertical
members EN and GL are 18 ft long, FM is 16 ft.
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P8.26. Draw the influence lines for the bar forces in
members CL, DL, EF, and JG if the live load is
applied to the truss in Figure P8.26 through the upper
chord panel points.
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P8.27. Draw the influence lines for bar forces in members ML, BL, CD, EJ, DJ, and FH of the cantilever truss in
Figure P8.27 if the live load is applied through the lower chord panel points.
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P8.28. Draw the influence lines for the reactions at 4
and F and for the shear and moment at section 1. Using
the influence lines, determine the reactions at supports A
and F if the dead load of the floor system can be

approximated by a uniform load of 10 kN/m. See Figure
P8.28.
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P8.29. The horizontal load P can act at any location
along the length of member AC shown in Figure P8.29.
Draw the influence lines for the moment and shear at
section 1, and the moment at section 2.
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P8.30. Draw the influence lines for the vertical and
horizontal reactions, 4xand 4y, at support 4 and the bar
forces in members 4D, CD, and BC. If the truss is loaded
by a uniform dead load of 4 kips/ft over the entire length
of the top chord, determine the magnitude of the bar
forces in members AD and CD.
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P8.31. Draw the influence lines for the forces in members
BC, AC, CD, and CG. Load is transferred from the
roadway to the upper panel points by a system of

stringers and floor beams (not shown). If the truss is to

be designed for a uniform live load of 0.32 kip/ft that

can be placed anywhere on the span in addition to a
concentrated live load of 24 kips that can be positioned
where it will produce the largest force in bar CG, determine
the maximum value of live load force (tension,
compression, or both) created in bar CG.
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P8.32. A bridge is composed of two trusses whose configuration is shown in Figure P8.32. The trusses are loaded at

their top chord panel points by the reactions from a stringer and floor beam system that supports a roadway slab. Draw
the influence lines for forces in bars FE and CE. Assume that vehicles move along the center of the roadway so one-
halfthe load iscarried by each truss. If a fully loaded motorized ore carrier with a total weight of 70 kN crosses the
bridge, determine the maximum live load forces in bars FE and CE. Assume the truck can move in either direction.
Consider the possibility of both tension and compression force in each bar.
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P8.33. Draw the influence lines for forces in bars AL and KJ in Figure P8.33. Using the influence lines, determine the
maximum live load force (consider both tension and compression) produced by the 54-kip truck as it transverses the
bridge, which consists of two trusses. Assume the truck moves along the center of the roadway so that one-half of the
truck load is carried by each truss. Assume the truck can travel in either direction.
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P8.34. (a) Load is applied to the three-hinged trussed
arch in Figure P8.34 through the upper chord panel

points by a floor beam and stringer floor system. Draw
the influence lines for the horizontal and vertical reactions
at support 4 and the forces or components of force

in members BC, CM, and ML. (b) Assuming that the

dead load of the arch and floor system can be represented
by a uniform load of 4.8 kip/ft, determine the

forces in bars CM and ML produced by the dead load.

(c) If the live load is represented by a uniformly distributed Gpands @4 Sy l

load of 0.8 kip/ft of variable length and a concentrated Pa.34
load of 20 kips, determine the maximum force in

bar CM produced by the live load. Consider both tension

and compression. Joint £ acts as a hinge.
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P8.35. Compute the absolute maximum shear and
moment produced in a simply supported beam by two
concentrated live loads of 20 kips spaced 10 ft apart.
The beam span is 30 ft.
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P8.36. Draw the envelopes for maximum shear and
moment in a 24-ft-long simply supported beam produced
by a live load that consists of both a uniformly distributed
load of 0.4 kip/ft of variable length and a concentrated
load of 10 kips (Figure P8.36). The 10 kip load can act at

any point. Compute values of the envelope at the supports,

quarter points, and midspan.
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P8.37. Determine (a) the absolute maximum values of 24kN  32KN 8KkN
shear and moment in the beam produced by the wheel
loads and (b) the maximum value of moment when the
middle wheel is positioned at the center of the beam in
Figure P8.37.
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P8.38. Determine (a) the absolute maximum value of 8kips 10 kips 6 kips
live load moment and shear produced in the 50-ft girder S e ae

and (b) the maximum value of moment at midspan (Figure
P8.38). Hint: For part (b) use the influence line for
moment.
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P8.39. Determine the absolute maximum value of live 6 kips
load shear and moment produced in a simply supported 12
beam spanning 40 ft by the wheel loads shown in Figure

P8.39.
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P8.40. For the beam shown in Figure P8.40, draw the
influence lines for the reactions at B, D, and F; the
moment at B and E; and the shear to the left and right
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P8.41. (a) Consider the beam shown in Figure P8.40. A B (o D E F ¢

Position the HS 20-44 truck (see Figure 8.254 in the T e T =]
text) to produce the maximum reaction at B. (b) Position = - 5 E
the HS 20-44 lane loading (see Figure 8.255) that produces (TR SO Y YSIN R Y, VR DR VRN MR T VI MY
the maximum positive moment at £. Reposition

the loading to produce the maximum negative moment P8.40

at £. (¢) Compute the moment at £ produced by a uniformly
distributed dead load of 3 kips/ft over the entire span.

SEE 8.40 FoR INFLUENCE LINES

(@) Max. Rg . SET V= 14FT
'\ w82 32
t: h\j’e ! >i Hs 2o TRuck

2
O,
[\r‘\ INFLU, LINE.

Gl

20

MAx Rg = 32%2) + 32°(.¢)= 83.2 k1Ps

¢ MAX “l‘ME

WA Kies/pr I M= 0,64 kips/Fr

f‘\ 20" [/\ A
ISINGZE TN

-5 —3,

Max, +Mg= o©. c4(5xto + bx24)+ 13x&
N
+ME = '70\<|‘p $4

0. 64 k‘%i( 18X

B/\
\/\

MAX =Mg = €,44{-5x20 + -axb' )+ (-5x18)
2 2
M= ~127. 8 Fri
© Mg PrReDLCED BY A UNIFoRM
D.L. = 3KiPS/FT OVER ENTIRE
6O FT SPAN

Mg = Ausrx Bkl‘r'S/F'(‘

Me = 39{(9x16)~5(20) ¢ ¢ (24) ~_3_@2]
= 2 2 2
= 14 Prk
(NOTE: IMPACT FACTORS INERE NOT INCLUDED.)

0,64 K\Ps/er

Page 8—41




P8.42. The beam shown in Figure P8.42 is subjected to a
moving concentrated load of 80 kN. Construct the envelope
of both maximum positive and negative moments for

the beam.

ConsTRUCT MOMENT ENVELOPES,
RETWEEN B AND D EVALVATE
MOMENTS AT 4mM (NTERVALS

2 .

o
M 8 i ¢ D E F
1 en 120 e

Q4L 2.40

+M
7 kN-mM

, -M

K-
~320

~640

L ame e s gm  n a SNC e

P8.42
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P8.43. Consider the beam shown in Figure P8.42. Construct
the envelope of maximum positive shear assuming

the beam supports a 6 kN/m uniformly distributed load of
variable length.

e

v

A ¢ =%—L—%—L%

l — 3 . v %

L Hm [4-\ |,4AL4MI4uL

1 1 T 1 1 1
1\

\’48Kﬂ ‘\_I‘D}.

-3
T ———
3 _‘\‘-‘q
Ko/ fm loYm
5' E'I ¥ ¥ y v v v 3 {'i
577% .

—

\- -
& /m (7kN/m
v ¢ ¥
24““\
_— ~—1
«o
19
BT
0
K & ¢ P E F

P8.42

%@;
. ._—!9, RlaH1 5”72)_

A DR PR M

| V2 NFWENCE Live

LIXOIN A

V kM (Ve Mbex)

Vo

- ENVELGY FOR

+ Vmsx (KN)
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P8.44. Consider the beam shown in Figure P8.44. Position
the HS 20-44 lane loading (see Figure 8.25b) to
produce the maximum positive moment at C, the maximum
negative moment at C, and the maximum shear to
the left of support D.

Pg8.44
\o
o o
- ; ‘9“ s ';
0, L& %er
{ v vy
Lo’ 4o’ o |
T
vV  |oeaf 2, 64EF
[ : l]V
Ve
-]
Y.
x 4

-l

A B c D E
|10 20 =210 1o
PS.44
M (k)
Mo tMax =
p————————— -}

Ye.(10) (40")(0.04"7") Ho (8F) ~
=+30% pri

M M =

N2(-5)(10)(0.64%) 2 4-5)§2) =
= ~[2) Prx

Vo (urs)

Vp Lefr SlE =

(2. (0(40) + Yo (-Y) 1o) ) 0.4 6r —
-1(2e%) = 39.@¥rs
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P8.45. (a) The three-hinged arch shown in Figure P8.45
has a parabolic profile. Draw the influence lines for both
the horizontal and vertical reactions at 4 and the moment
at D. (b) Compute the horizontal and vertical reactions at
support 4 if the arch is loaded by a uniform load of 10
kN/m. (¢) Compute the maximum moment at point D.

Wx1OkN/m »
S W T
.‘..D?- ‘é + T_
{2m
om
Ax A,, e 2 72}: 'S

-f— l-Sm-!;L—%mi"———-so
S !

EQ.op PavaroLA . . !3: kx?

at x = 30, a; 2k tz-k(aosz

L =K
Paint D = (&

a:x,“——&ﬁ_-,...ﬁf . (15 = 3m - "REACTIODS DOE ®_I0kN/mn

INFLUEBMCE LIBES”®

i
= o , : A
kN
2k
0.L25 0,25

kN =5

i
i
L

r—xaemj——j Mo
L—24m—4\,/“")z kN-m

-375 ‘

5,625

w =10 kN/m

ENEEEENEEE

[ 05 oS el e R0 i

P8.45

|

AY = W(AREN = |0 C'lz' x1x¢o)

A= 300kN .
A= (Yox1.25x¢)l0 = 375N
o Mag sM AT D = (% 424 % 5, £25) OV

Goanx Apen) . c75 ki

M AT D_IF DKIFsRM LoaD ACTS OVEDR

“ENTIRE. SPAN,. ¥
Mp=wA = 10(xl25x) = 16 (% x3¢ x375)
LT .
=0 )
¥ UNIFERM LOAD on A DPARABSUC
ARCH PRODWIES Awxlal force on

- ALL SECT(ONS BOT KO NoHENY ol
SHEAR.
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P8.46. (a) Draw the influence lines for the bar forces

in members HC, HG, and CD of the truss shown in Figure
P8.46. The load moves along the bottom chord of

the truss. (b) Compute the force in member HC if panel
points B, C, and D are each loaded by a concentrated
vertical load of 12 kips.

- 4@ 24" =96

Puc = ~0.025(12%) +a.416(12%) + 0.108(12%) =0
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P8.47. Draw the influence lines for bar forces in members K J I
CD, EL, and ML of the truss shown in Figure ; '
P8.47. The load moves along BH of the truss.

1’4 J l
ki
B c D E . . HG;
L
o oM 36—
.
: - Feo
< =2 (k0
- -2 3
.

J Re
]
e £
-2 3
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P8.48. Computer application. Construction of an 20 kips 2

kips

influence line for an indeterminate beam. (a) For  aalig oaiia i
the indeterminate beam shown in Figure P8.48, ( s ?
construct the influence lines for M4, R4, and Rs M, A
by applying a unit load to the beam at 4-ft intervals to A t
compute the corresponding magnitudes of the reactions. b——ses-2 4 4~

= : r a 5  J
(b) Using the influence line in part (a), determine

the maximum value of the reaction Rz produced by P8.48
two concentrated 20-kip wheel loads spaced 8 ft apart.

(a)
3.84
”g 3.36 .
M, (kip-ft .
4 (kip-1) 4 8 216 20 G
2
1 0944
792
565 o

R, (ki -
#0sips) 0 4 8 2 1 20 24

1.3

0.4 0r
0.05 0.20 .

R3 (kips)

(b)

Posttive wheel loads at locations 4 and 6:
R, =20(1.3) + 20(0.704) = 40.08 kips
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P8.49. A simply supported crane runway girder has to 20kipe  20kips
support a2 moving load shown in Figure P8.49. The moving
load shown has to be increased by an impact factor

listed in Table 2.3. (a) Position the moving load to compute

the maximum moment. Also compute the maximum s
deflection produced by the load. (b) Re-position
the moving load symmetrically on the span and compute
the maximum moment and the maximum deflection.
Which case produces a larger deflection?
20 kips ZOI‘ps
g —

Pz |.25 (20%) = 25%

Mmux = 495 Fri

Ay = 107400009 @24 RIAHT

ET gF “c*

- - ;7; Am=105 749 Q90 @ fi

MK PEALBLALEN 2cEVRS IAHEN
LOKOS Jge CENTERED SYMMETRL-

ALY N THE BEAM 4PAN,
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