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Influence Lines.
To draw an influence line, we let a single load equal to unity pass over the structure, and at each position
of the load plot an ordinate representing the function, suchfas the shear or moment at some definite point.
The influence line shows three things:
(1) The effect of a single load at any point on the beam.
(2) where a single load must lie in order that it may produce no cffect at all, or the maximum effect.
(3) How much of the beam must be lcaded in order to produce the max. positive and negative effects with
a uniform load.
The influence line also allows the effect of a uniform load as well as of a series of concentrated load,
in any position to be computed, by methods to be explained later
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Nun+w

= 3.428Y . —s=Axg=3.428x2,000=0,857*

Moment. om X22,5

=1,080" ;. M=Axg=1,080x 2,000 = 2,160,000, # "

NHn R~ RENINEEHES S THR~NRANE | ~@EBkngy >

R=}gil~p)=-22224

(96—~ 12) =84,000.* .. +5=84.000 x §§ =42.860.*

S = 57284.000X 75 =6857%

M = 64.000 X 36— 24,000 X 24~ 24.000 X 12==2.160.000/* ®*
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Ordinate (1)= — 5% X 3.21 X 10,= —2,200% (2)=484 X 20,=10,000% (3) 435% X 20,=8,g00.*
(4) 35X gsX20,=7.300% (5) =30%gk%20,=6.250.*
Max. positive shear =6.250.+ 7.300 + 8.900 + 10,000 - 2.200==30,250.*
Max. moment at centre= (2.5 X 10,4 17.5 X 20, + 20 X 20,+ 24 X 20,4 21.5 X 20,==1.785.000 " **
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3 o

= 50,730.%

M=750.730% 48 — 10, X 23’ — 20, X 13 — 20, X 8=1.785,000 ¢ #*
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& An arch supported at two points has six unknown quantities regarding the outer forces which must be
" determined; namely, for each of the two reactions, the two components and the point of application. For which

%

three conditions are given by statics, viz.

H SH=0; SV=0; 2M=0. Three conditions must be -determined from the mode of construction, or must
a be found by the theory of elasticity.

l The three hinged arch supplies the above three conditions by the determination of form of construction
+ Thus, one at each point of support, fixing the point of application of the reactions and one at some other
® point, generally at the crown.

® ‘ These arches are statically determined as regards the outer forces.
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Live load 0.6 tons per ft. or 6 tons ;per joint.

Dead load 0.2 tons per ft. or 2 tons per joint.
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.. actual stress =Axg n,.u*io.vmlu.p x 0.8.=8,566 max. Comp.
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H= 16 14+

TRE S HERAANEAY OB

4x20-§x8+ 85, x10=0 S5 =—1
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Max. tension=0.8 x 8.02--0.2 x 2.125 =5.97
ton

Max. compression = 0.8 x 2,125—0.2 X 8,02=0.096
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