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Influence Lines for

Statically Determinate;

Structures

In establishing mathematical models to evaluate the integrity of a proposed
design, the uncertainties of the material properties and the general con-
struction procedures must be assessed and a judgment made of their signif-
icance in the analysis of structural response. To an extent the magnitude of
these uncertainties can be controlled through testing programs for the struc-
tural materials and careful monitoring of the construction process.

An equally important part of the analysis of the behavior of a structure is
the loading to which the structure is subjected. Not only is the magnitude of
the loads needed, but also the distribution and location of those loads on the
structure. A great deal of uncertainty is associated with both the magnitude
and the location of live loads on a structure. The designer must envision the
worst possible combination of load magnitude and location to which the
structure will be subjected during its lifetime. Only then can a realistic math-
ematical model be established to review the safe performance of the structure.

In the design of bridges and buildings the placement of hve loadmg tov

produce the maximum stress in a member, or at a point alongii member,

part of the analysis process. Configurations of live loads fﬁ)éf prqunce max= (

imum deflections are also important to that process. Expeﬁbncz and intu-
ition are valuable tools of the structural engineer when undertakmg these
analyses, but the understanding and use of influence lines, is also'a great

aid. In this chapter influence lines are defined and their u‘se in aSSessmg
il
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Influence Lines for Statically Determinate Structures

Definition of an Influence Line

maximum structural response in statically determinate structures is ex-
plored. Influence lines are also used in the design of statically indeterminate
structures, but the concept and use of influence lines are presented more
easily with determinate structures. These ideas are extended to indetermi-
nate systems in Chapter 13.

In Chapter 1 the different types of loads to which structures are subjected
were introduced and discussed. In Chapters 2 to 5 techniques were pre-
sented to enable analysis of statically determinate beams, trusses, and
frames under the action of a fixed combination and configuration of con-
centrated and distributed loads. These analyses produced the magnitudes of
the reactions of structure and the distribution of internal actions required by
static equilibrium. The important and interesting question of how the mag-
nitude of a reaction or an internal action changes because of a change in po-
sition of a single concéntrated load acting on a structure is answered
through the establishment and use of influence lines.
A simple definition of an influence line can be stated as follows:

An influence line is a graphical presentation of the variation of
the magnitude of a force, moment, or deflection at a single fixed
point in a.structure as a function of position of an applied unit
load on a structure.

The two key concepts of the definition are that the force, moment, or de-
flection is to be measured at a fixed point in that structure and that the unit
load varies in position over a specified path in the structure. Implied in the
definition and use of the influence line concept is the assumption that the

. displacements of the structure are so small that its geometry is unchanged

due to any loading. This definition is also valid for statically indeterminate
structures, so for all structures:

Influence lines for a structure are based on the assumption that the
geometry of the structure is essentially unchanged by the actions
of all loads that are applied to the structure.

i
[

Influence lines for deflections are not used very frequently and the remainJ_
der of this chapter is devoted to influence lines for force or moment actions.j



The creation and use of influence lines is best introduced and illustrated
for statically determinate beams. After developing the technique for draw-
ine influence lines for reactions, moment at a point, and shear at a point in a
bevam. the use of influence lines to obtain reactions, moments, or shears at a
point due to a general loading is explained. Finally, the drawing of influ-
ence lines for trusses, beams. and girder structures and the positioning of
groups of loads for maximum effects is illustrated.

Sec. 8.2

Influence Lines for Beams

8.2 Influence Lines for Beams

Example 8.1 shows how the influence lines for the reactions and the mo-
ment and shear at a specified internal point for a simply supported beam are
obtained. While the influence line for any force or moment action always
can be written in mathematical form, a presentation of the influence line in
graphica] form is preferable. The influence line diagram can be constructed
simply by noting the manner of variation of the force or moment action and
then drawing it accordingly. The concept of obtaining influence lines fol-
lows directly from equilibrium considerations in the free body, which iso-
lates the desired action.

Example 8.1 The influence lines for the reactions at A and B of the beam
are obtained simply by summing moments about the B and A reaction
points, respectively, of the whole beam. The location of the unit load’is
defined by the coordinate, x, which can have any value from 0 to 3L/2.
The resulting expression for the reactions are in fact functions of x, but
only the nature of the variation of the reaction with position of the unit
load is noted. Since in this example the variation of the reactions with po-
sition of the unit load is linear, the influence line is drawn simply by tak-
ing two convenient positions of the unit load (say, x = 0 and x = L), and
computing the magnitude of the reaction of those points, plotting them
in the influence line diagram, and drawing a straight line through them
over the length of the load path on the structure, which is from A to D.
Expressions (1) and (2) in steps 1 and 2 are plotted as the influence lines
for the reactions and are labeled with numbers (1) and (2).

In drawing an influence line diagram, it is important to note the limits
of applicability of each expression derived from the free-body diagram.
This concept is introduced when the influence lines for the moment and
shear at C are obtained. The free body for the moment at C, for example,
is not of the entire structure. The free-body diagram for M. is for the
A-C part of the beam and also shows the unit load as present. Since the
unit load can act anywhere on the structure, it will actually only appear
in this free-body diagram when it is positioned somewhere between A
and C. However, when the unit load’s position is to the right of C it will
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Ch. 8 Influence Lines for Statically Determinate Structures

Example 8.1

Obtain the influence line for the reaction at A and B and the shear and moment at C.

STEP 1

1
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Influence line for R,: Use the entire structure as a free body and sum
moments about B.

¥

Mg —R,L + I(L—x)=0

_ L—x
R, =1" T

. R, linear (1
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Sec. 8.2 Influence Lines for Beams

Example 8.1 (continued)

* STEP2 Influence line for Ry Use the entire structure as a free body and sum
moments about A.

~~
IMy 1l -x—RgL=0
Ry=1-7 R, linear @)

STEP3  Influence line for M. Cut the beam at C and isolate the free body to
the left. Note that the unit load may not be in the free body. Assume
first that the unit load is in the free body. Show M and V- in a positive
sense and use equilibrium equations. )

x i1

P

Ra Ve o
alL

¥ :
SMoiMc + 1 (al = x) = RyaL =0
M.=R,-aL—1-(aL —x) ..M, linear unitload in (3
free body (A - C) |

. When the unit load is outside the free body, it simply vanishes from
the equilibrium expression.

M.=R,aL ..M, linear unit load outside free body (C~ D) (4)

STEP4  Influence line for V: Use the same free body as for M- above. Obtain
an expression for V- when the unit load is in the free body and outside

the free body.
SFt:R —1—-V.=0 V.=R -1 -~V linear unit load in 3)
4 ¢ ¢ 4 ¢ free body (A - O)
Vo=R, ..V, linear unit load outside free body (C~ D) (6)
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Influence Lines for Statically Determinate Structures

not appear in the free-body diagram and can be said to be outside the
free-body diagram. Thus the equilibrium expression for M. has two
forms, one when the unit load is in the free body [expression (3)] and a
second when it is outside the free body [expression (4)]. The limits and
form for each expression are noted and the appropriate expression used
when drawing the influence line. A similar procedure is used with the
same free-body diagram to obtain the influence line for V., which yields
expressions (5) and (6). The changes in the influence lines for M- and V.
occur because the unit load passes from the left of C to the right of C as
it moves from A to B along the structure. The consequence of this is that
two different equilibrium expressions are obtained for M and V, which
depend on the location of the unit load with respect to point C.

The four influence lines presented in Example 8.1 give a complete pic-
ture of the variation of the reactions at A and B and the internal shear and
moment at C for any position of the unit load on the structure. The units as-
sociated with the influence lines are the force unit of the unit load for the re-
action and the shear influence lines and the force unit of the unit load mul-

_ tiplied by the length unit used in the analysis for the moment influence line.

Consider, for example, the reaction R,. As a unit load moves across the
structure from A to C to B to D, the magnitude of R,, which has the same
force unit as the unit load, varies from 1 to (1 — a) to 0 to —%. The —% in-
dicates that the magnitude of R, is %2 but that the direction of the reaction is
down rather than up as shown in the sketch of the complete structure.

A single look at the influence line didgrams indicates how one would
place a concentrated load on the structure to obtain the maximum magni-
tude of some particular action. To obtain the largest reaction at A due to a
concentrated load, the load would be placed at A. The largest reaction at B
occurs when the load is placed at D. The largest moment at C would occur
when the load is placed at C or D, depending on the value of a. The largest
shear occurs when, depending on the value of a, the load is placed just to
the left of C, just to the right of C, or at D. Truly it can be said that an influ-
ence line provides the structural engineer with valuable insight and infor-
mation about the response of a structure to loading.

A more complicated structure is analyzed for influence lines in Example
8.2. Here the presence of the hinge introduces additional changes in the
shape of the influence line. A general step-by-step analysis procedure is
presented in the example that is helpful in the calculations necessary for ob-
taining and drawing influence lines.

Example 8.2 The structure is first divided into regions, each region
being defined by the ends of the member, presence of a reaction compo-
nent, a continuity release (such as a hinge), or a point in a member where
a stress quantity is to be computed. This division of a structure into re-
gions is different from the division used for shear and moment diagrams
in Chapter 4. There the regions that define the variation of shear and mo-i



Sec. 8.2

Influence Lines for Beams

Obtain the influence line for the vertical reactions at A and B and the moment

and shear at D.

STEP 1

Vb
® ®

Rp

-

¥
SMcRg-L—1-r=0
Rg=1" % .. Ry linear unit load in free body (C~ B)

Rg =0 unit load outside free body (A~ C)

(1)
(2)

Example 8.2
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Ch. 8 Influence Lines for Statically Determinate Structures

Example 8.2 (continued)
STEP2 Influence line for R,: Use the entire structure as the free body.
SFt:R —1+R,=0

R, =1=R, . R, linear (A~ B) (3)
STEP 3 Influence line for M,: Use the free body to the right of the cut through D.
Mp fl
"__00_
D C B
Vo .

o

Yy
SMycMp+ 1t —Rg-2L=0
My=2LR, — 1t .M, linear unit load in (4)
= free body (D~ B)
- M,=2LR, ..M, linear unit load outside (5)
free body (A~ D)

STEP4 Influence line for V,,: Take the same free body as that used for M, and
sum forces vertically.

3 Ft: Vo= 1+R,=0
V.=1—R VD linear unit load in free body (D~ B)  (6)

V,= — R, ..V, linear unit load outside free body (A~ D) (7)
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ment are determined directly by the nature of the loading diagram,
which is fixed by the specified configuration of the applied loading. In
the present case the loading is not fixed, but variable, due to the unspec-
ified position of the unit load. In this example there are three regions in
which influence line diagrams can take different forms, shown by the
vertical lines running through the diagrams. They are defined by the
ends of the member, the location of the hinge, and point D, where the in-
ternal moment and shear are required. In Example 8.1 there are also
three regions, defined by the ends of the member, the reaction at B, and
point C, where the internal moment and shear are required. Again they
are delineated by the vertical lines running through the diagrams.

The next step is to obtain the influence line for the reactions. This is a set

of influence lines that usually requires very little effort to draw. In the pre-
sent example the equation of condition for the hinge at C is used immedi-
ately to obtain the influence line for the reaction at B. In step 1 the influence
line for Ry is determined to be piecewise linear, defined by the two expres-
sions labeled (1) and (2) that come from the free-body diagram of C-B.

In step 2 the influence line for the reaction at A is obtained from a free
body of the entire structure and is labeled (3). Note that the expression
(3) for R, is called linear, but is actually piecewise linear due to the
piecewise linear nature of the influence line for R,. The influence line for
R, is constructed in two stages. First it is drawn for the region A-D-C,
where Ry is zero in the equation for R,, which makes R, constant and

equal to 1. The second stage is for region C—B, where Ry, which varies’

linearly from O at C to 1 at D, is subtracted from 1 in expression (3). As
can be seen, the influence lines for the reactions have different linear
variations in regions A—~D-C and C-B which affect the form of the influ-
ence lines for the shear and moment at D. The-influence lines for the re-
actions will have the same force unit as that of the unit load.

Finally, the free body D—-C-B is taken to isolate the desired force or
moment actions and equilibrium is used to obtain their variation as a
function of position of the unit load. The presence or absence of the unit
load in the free body is noted for the appropriate range of its positions.
The expression labeled (4) for M, is called linear but is actually piece-
wise linear because of the piecewise linear character of the influence line
for R, in regions D-C and C-B. The final portion of the influence line for
M), in the region A-D is obtained from expression (5) for the condition
of the unit load outside the free body. The units of the influence line are
the force unit of the unit load and the units of length of L. For the same
reasons stated for the influence line for the moment, M, the influence
line for V), is also piecewise linear in the same regions. Both influence
lines for shear and moment at D have been obtained in terms of reaction
(Rp in this example), which shows that the influence lines for reactions
are required as part of any influence line calculation. For numerical
computation in U.S. units, take L = 6 ft; for SI units, take L = 2 m.

Sec. 8.2

Influence Lines for Beams
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Ch. 8 Influence Lines for Statically Determinate Structures

In Examples 8.1 and 8.2. the influence lines are all linear or piecewise
linear. This is a consequence of the fact that these structures are statically
determinate. As shown later, statically determinate structures, be they
beams, frames, or trusses, will all have piecewise linear influence lines for
all force or moment actions. Indeterminate structures will have influence
lines that are generally curved in nature, as shown in a later chapter.

8.3 Use of the Influence Line to Obtain the Magnitude
of a Force or Moment Action for a General Loading

Having an influence line for a force or moment action at a specific poin

significantly reduces the effort required to compute the magnitude of thal
0=IL(x)-1 force or moment action for a general loading. As seen in Fig. 8.1a, due to:
single concentrated load of magnitude P, the value of a force or moment ac:

IL (xp)
: ~IL (x) tion, Q, is simply the product of P and the ordinate of the influence line fo;
¥ i 0, IL(x), at the point of application of the load, x,. !
x ) C
= ~ Q = PIL(x,) single load 3.1
Q=PIL(x) This follows from the definition of the influence line that is based on a con
. ~ centrated load of unit magnitude. It is assumed in Eq. (8.1) that the uni S
(a) Single concentrated load * 1,545 ysed to obtain [L(x) and P have the same force unit and direction o L
_ . action. In Fig. 8.1b a number of loads, m, of magnitude P; act at the
@=L 1 ; : e R
IL (x2), IL (x) (I ("C) points x;. The magnitude of Q due to all loads acFmg mmultaneoysly is sim
IL M/ IL@  ply the sum of the magnitude of each load acting alone, as given in Eg .
EP, EP:-'- EP,---- EP,,,~~- (8.1). This yields the mathematical statement fe
i S YL ! . x
X X2 Xj- Xnm n
. 0= 2”': PIL (x) mloads (8.2
Q=%PILx) =1 o
I=i

The effect of an arbitrary disturbed load g(x) over a range of x from a t ir
(h) Several concentrated loads  p can be obtained by direct integration. In Fig. 8.2 a differential slice of th a

Figure 8.1a-b . distributed load, g(x) dx, is equivalent to a concentrated load, and hence th
Calculation of a force or  concept of summation of effects expressed by Eq. (8.2) can be used to ot m
moment action due to tain Q if the summation is replaced by integration over the range of x froi ¢t
concentrated loads. a to b. This becomes
b
Q= J q(x)IL(x) dx arbitrary distributed load (8.

The force unit of Q in Eq. (8.3) is the same as the force unit of g(1
Although Eq. (8.3) defines the most general case, it is instructive to look
the common case where the distributed load g(x) is of constant magnitud
w. As can be seen in Eq. (8.3), if g(x) is replaced with w, it can be tak
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Sec. 8.3 Use of the Influence Line to Obtain the Magnitude of a Force or Moment Action for a General Loading

cewise | across the integration sign since it is constant. The resulting integral is sim- 2 =IL(x) 1

sically | ply the area under the influence line diagram. Thus “’/ "
o - $ ) B Y
e they: b b g %q(.\‘) du
nes for . 0= f wiL (x) dx = wj IL (x) dx . W

A

fluence ’ ol
l‘ = w [area under IL(x) between a and b] (8.4) e
) b
| o .
. 4 shown in Fig. 8.3. ' ~ e [IL el
Now that the method of calculation of a force or moment action, Q, has ’
stabli ing influence lines, it is a simpl tter to extend th : ¥ . .
been estflbllshed using ﬂq c ple matter « tend Ve‘ Figure 8.2 Calculation
. ideas to include the calculation of the absolute maximum possible value of aif 5 e e
Q for a given loading. For a single concentrated load, the maximum value actioin dusia a6 arbi
ic point| of Q is given when [h.e load acts on the structure at a point where the ordi- trary distributed load
of that nate to the influence line for Q is an absolute maximum.
ue toa  Distributed loads can act over any length of the structure. In design 0=ILx) -1 ILib)
nent ac- where the distributed load is treated as a live load (i.e., it can act over one or iz
line for more different portions of the structure), the assumption is made-that at / L)
. . . . . K —T
some time in the life of the structure the load will be distributed on the —~ w
structure in such a manner that it will cause the maximum magnitude of a R X

| X X X . a b
(8.1) force or moment action. For a uniform load, w, the maximum value of Q is

obtained when the distributed load is placed on those portions of a structure b 5

MACONT o 1ch that the area, either positive or negative, under the influence line for O Q= [lL(.r)u dy = w [ IL(v) e
th.e - is a maximum. The maximum value of Q due to the combination of a con- ) ),

’ction OF . htrated load and a uniform load of variable length is simply the sum of r 1
at‘the' "™ the maxima of the same sign due to each load type computed separately. o=2 - )+ 1L ;J

¥ 35 6 The discussion above shows how the structural engineer can tell exactly - {

. in. Feg where to place loads and combinations of loads to achieve a maxémum ef-  Figure 8.3 Calculation

- fect once an influence line for that effect-has been established. The place-  of a force of moment

- ment for maximum effect of only a single concentrated load has been dis-  action due to a uni-
(8.2 cussed above, but the placement of multiple concentrated loads is more  formly distributed load.
complicated and will be considered in a later section. The great advantage of

from a t¢ influence lines is that once they are established, the magnitude and sense of

ice of thi astress quantity can be obtained for any arbitrary loading with relative ease.

hence t A simple example of the application of influence lines to compute maxi-

ied to ot mum values of reactions and the internal moment in a structure due to both

of x frort concentrated and distributed loads is shown in Example 8.3.

Example 8.3 The influence lines for the reaction, R,, and the moment,
M_, of the structure of Example 8.1 are shown. A concentrated load of
(8.3  magnitude P, and a uniform distributed load of magnitude w and vari-

able length are placed on the structure to create maximum positive and

it of q(J negative values of these two force actions.

to look In part (1) the concentrated load, P, is placed at the maximum positive
aagnitu and negative ordinates of the influence lines to obtain the maximum pos-
1 be tak itive and negative values of R, and M. In part (2), the uniform load, w,
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Ch. 8 Intluence Lines for Statically Determinate Structures

Example 8.3

Use the influence lines tor R, and M from Example 8.1 for the following calcu-
lations:

IL

' ]w Ra

a(l -a)L

IL
al2 | M.

~——al——~~(1 - a)L ~{~— L2 —

1. For a concentrated load, P, obtain the maximum positive and negative R,
and M. Use Eq. (8.1).

(R,) =P-1=P

A’max. pos.
.
)

o (MC)mux‘ pos. = P(a(] - a)L

N | —

(R.-\)max. neg. — P(—

= Pa(l — a)L

—alL B al
-T2

(MC)max. neg. = P(T

- Note: For concentrated loads the maximum positive and negative ordinate
of each influence line are used in Eq. (8.1).
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Sec. 8.3 Use of the Influence Line to Obtain the Magnitude of a Force or Moment Action for a General Loading

~

Example 8.3 (continued)

For a uniform load w of variable extent, obtain the maximum positive and
negative values of R, and M. Use Eq. (8.4).

R 08 Use load distribution configuration (1) above
1 wL
(RA)max.pos.=:)' wpe L=-7—
R st Use load distribution configuration (2) above
1 L (-1} —wL
(M) ax. ™ Use load distribution configuration (1) above
1 L’_’
(MC)max.pos. = éwLa (1 —a)L=wa(l — a).z.
(M) ax. pos.’ Use load distribution configuration (2) above i .

(MC)max neg. = 5 WE

2 8

1 L [—al\ —wal?
2
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Influence Lines for Trusses

Influence Lines for Statically Determinate Structures

is assumed to act on the structure in one of the two distributions, (1)
(2) shown. Load distribution (1) corresponds to the regions in the infl
ence line diagrams that have positive ordinates. Load distribution (
corresponds to the regions in the influence line diagrams that have neg
tive ordinates. To obtain the maximum positive value of R, due to w,
must be distributed over that portion of the influence line for R, that
positive, which corresponds to distribution (1). Using Eq. (8.4),
maximum positive value of R, is wL/2, as indicated. For the maximu
negative value of R, due to w, distribution (2) is used. Again, Eq. (8.
yields the value —wL/8 for R,, which corresponds to distribution (
Similar considerations yield the maximum positive and negative valug
of the moment M.

In Chapter 3 it was established that loads are applied to the panel points
_trusses by means of a system of stringers and floor beams. Because loads
applied only at panel points of trusses, the drawing of any influence line fi
truss can be undertaken simply by applying the unit load successfully ate
panel point of the truss and then computing the force action. This techniqu
tedious and unnecessary if the load-carrying actions of a truss are underst
Figure 3.3 shows the floor system for a highway truss bridge, which ist
ical of the construction of trusses to carry loads over long spans, although
floor system may connect to the top rather than bottom panel points of
truss. The floor system of the truss is constructed from floor beams that
perpendicular to the two main trusses and connect the panel point of
truss to the corresponding panel point of the other truss. The connectio
moment free, so that the floor beam can be considered to be simply suppo
at the two panel points. Running parallel to the trusses between the fl
beams are stringers which are connected in a moment-free manner to
floor beams. The stringers are considered to be simply supported beams
ing on the floor beams. The deck of the structure then rests on the stringe;
The action of the floor system can be described in the following man
Any load applied to a floor beam is carried to each of the two trusses in
portion to its location on the floor beam. The load appears at the p
points of each truss. Any load applied to a stringer is carried by propo
to each of the floor beams at the ends of the stringer and then to the
panel points of the trusses to which the two floor beams are connected.
load applied to the deck between stringers and floor beams is assumed t
by the action of the deck proportionately to the stringers, then proport
ately to the floor beams, and finally proportionately to the panel poin
the truss. For every point on the deck of the truss, there is a load path
concentrated load to follow to panel points of th= two main trusses.



points
Joads 2

ns that

nection
. ters the truss are both in the free body, both outside the free body, or with
one in the free body and one outside it. In these situations, the unit load is
| said to be entirely in the free body, entirely outside the free body, or par-
 tially in the free body, respectively. These ideas are shown in Example 8.4.

The process just described shows how a three-dimensional pattern of
Joading is resolved into a vertical loading on the two main trusses of a
pridge. The design of these trusses for the vertical loading is then consid-
ered to be a two-dimensional problem. In drawing influence lines for a
truss. it is convenient to take the unit loads to act in the plane of the truss.

The action of the floor system provides a linearly varying change in the
magnitude of the load that appears at a panel point as the load moves paral-
lel to the axis of the truss between that panel point and adjacent panel
points. For example, if a unit load acts on the floor beam that connects to
panel point L, in Fig. 3.3, it appears in the truss as a load at L; only. As the
load moves from the floor beam at L, to the floor beam at L,, the effect is for
the floor beam at L, to carry a linearly decreasing proportion of the unit
load while the floor beam at L, carries simultaneously a linearly increasing
proportion of the load. When the unit load arrives at the floor beam con-
nected to L,, all of the load enters at panel L,. These observations are very
important to the process of drawing influence lines for trusses.

[n design the influence lines for the forces in different members of a fruss

are wanted. The procedure that is followed to obtain these influence lines is—

nearly the same as that for obtaining the influence lines for shear and mo-

. ment at some point in a beam. An important difference in developing the in-
a fluence lines for trusses is the treatment of the unit load in the free body,
4 which is used to isolate the force in a particular truss member.
Conceptually, the unit load can either be in the free body or outside the free
. body as with beams, but since the free body of the truss does not include the

floor system, an important refinement must be introduced. For a position of

' the unit load on the floor system between panel points, the effect of the unit

load will enter the truss at two panel points, as discussed above. Sincea free

. body of the truss is created by a section between panel points, the unit load

may be positioned on the floor system so that the panel points where it en-

Example 8.4 In the first step the influence lines for the reactions of the
truss are obtained. The structure can be considered to act as a single rigid
member in obtaining those influence lines. Next, the panel points are
identified as dividing points for each of the six regions of the structure.
Finally, using the method of sections technique presented in Chapter 3, a
section is passed through the structure, isolating a free body with the
member force of interest.

The influence line for F, is obtained from the free body containing the
panel points Ly, L,, and L,. This free body will have the unit load entirely
in it as long as the unit load is acting on the floor system between L, and
L, because the floor system will always transmit the effect of the unit

Sec. 8.4

Influence Lines for Trusses
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Ch. 8 Influence Lines for Statically Determinate Structures

Example 8.4

For the truss shown, obtain influence lines for R, , R4, F,, and F),.

g \b— T
X i1 | a :
: 3] 30
5 1
Lo  \JLi L\ Ly Ly Ls Lo ‘.l_
I
R R
|- 6 @ 40' = 240 | e
| o | | | | |
1/3 1/6
® | —Rwo
- 13 /———/k/
P 12 213 506 IL
R
" @ L6
®
5/6 IL
5/9 / Fq
©)
IL
F
® 4/3@ ; @ b
| |

. — STEP1 Obtain the influence line for R, and R,4 by using the entire structure

) as a free body.
i 240 —
SMyg: 1+ (240 — x) + R,y - 240=0~Ryy=1- s
240
. Ry, linear (Ly- Lg) (1)
E {\ i . i
MLo.Rw'~40—l'x—0" w—l'm)
. Ry linear (Ly~ L) (2)
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