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EFxamle

For the shown beam draw the I.L duagrams for the
reactions.
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For the shown beam draw the I.L duagrams for the
reactions. ”
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions.
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions.
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Droawing I.L. for shear and bending moment
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1— Section between the two supports.
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2— Section on the cantliwver

Then the beam will be divided into two parts

1— 1 ton before the section oway from the free
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2— 1 ton oafter the section on the free end.
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A) IL for shear

For the previous beam to find the I.L. Qn
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1— Section between the two supports.
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B) I.L for Bending
1— Section between the two supports.
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INFLUENCE LINES OF
COMPOUND BEAMS
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INTERNAL FORCESJ) ol
I.L. DIAGRAMSJ) alasiul,

Internal forces ( Reactions,Shear and moment M olusJ
LL.Diagrams alasiols ((455sde 5t ) 4505 Loyt Jleaf o
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(Concentrated Loads — P) 535, Jlnf 9y il (g3 -
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JS Ladoyo Jols paess o 5)le Lylhadl Internal forcest) ;S5 x
S Sl @b Yl g of Jlidl LI Diagramll i ob Je
I.L. Diagrams Jl

Example

For the shown beam , using the I.L. Determine the
value of ( Ya ) due to the given loads.

20t 15t 5t

i v b s

Yo Yp

T—_0.33
— 0,33 ————

17797777

Ya = (20)(0.67) + (15)(0.33) + (5)(-0.33) = 16.67¢

Shear and moment U di..JL JiJU
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eyge Jlanl 0gmy Ul o6 -¥

I.L.(Reactions or shear or moment) JI aw, ai x
Gollaal) i ole
LS oyo ol paass e §)le Lylhadlinternal forcest) ;S5 x

I.L. Diagram J| islue gb(w)e)ysd! Jood!
I.L. Diagram J| &)l lied) @8 39 g

Example

For the shown beam , using the I.L. Determine the
value of ( Ya ) due to the given loads.

2t/m B
AIIIIIIIIIIIIIIIIIIIII
AN Ay
YA 6m T~2m—*
* 067 Yo
y 0.33
+ I.L Y,
_0,33 ————————
77777777

Ya = [(0.50)(6)(1)(2)] + [(0.5)(2)(-0.33)(2)] = 5.33¢

Shear and moment U i.JU JiJU
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Example

For the shown beam , using the I.L. Determine the
value of (n & Mn ) due to the given loads.

20t 40t 10t

! Py

A Ay
——3m; 2m—1—3m—T—2m—r
Yo Yh

0.6 0.6
%l\ﬁ\l IL Q,
1.8 0.4 0.4
l\ 0.8
+ 7 I.L M,
1.2

gn = (20)(0.60) + (40)(0) + (10)(-0.40) = 8t

Mn = (20)(-1.80) + (40)(0) + (10)(-0.80) = —44m.t
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Maximum and minimum internal forces
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, @n , Qm , Mn and Mm.

1t
n m
4 . . B l
;; 1 1 :: 777777
A 7
1 4m—————2m——2m
Ya Y
b
-+ 0.25
I.L Y,
0.75
0.50 ——
0.50
a.50
S— —Yb Ya
I.LL M,
/ e —
\/
p
4——— 4YD 4Ya
0.25
———o.75
- —Yb Ya —
I.L M,
\/
1.5
b—-2Y0 *—6Ya +—
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, Qn , Mn.

1t
M,
a " l
4 \ 0
A 2y > 41y >
Yo 1t
+ LL Y,
6=L
1t
* I.L Q,
4=L
/ I1.L Mn
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, n , @Qm , Qk , Mn , Mm and Mk.

1t
m n k
A | | | l
Q | | Q' ******
17777777
Y, A_Z e 6y A—Zm—a'
a Yb
y —(0.75
+ I.L Y,
0.25 ————————————
/
1.25
1t
0.25
+ IL Y
ILL Qn,
\ _ Q. 0.25 —————————————
\ ’
-Yb Ya —
2
_ o I.LL M,
U
8Ya —
075 Y Ya
\ I.L Q
~— + 0.25 mm—e e
0.25
— —Yb Ya
——— 0.50 I.L Mm
\/ ——
1.5
+— 6Yb * 2Ya 4
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, n , @Qm , Qk , Mn , Mm and Mk.

1t
kn m
l | | | A
””” | | I %
—2m—A—2m 6mv ¥
Yo b
0.25 + 1 ILL Y
0.25] — —_—
1
1.25
+ I.L Y,
0.75
0.25
-Yb Ya
1.5
- I.L Mm
\/-
1.5
6Yb 2Ya {
0.25 _Qn
——-Yb Ya
2
> I.L M,
+— 8Yb—* 0 4
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, n , @Qm , Qk , Mn , Mm and Mk.

1t
o SR S
A 17777777
21 3w 3m—A—2m—a'
1.33 [—~n_

[ — | IL Y,

— 0.33

0.50 / 1t 1.33

0.33
0.33 I.L Q
—— ——0ss N
\ ’
o (] Ya —
2
5 _ I.L M,
U e —
/ 6Ya—
0.75 0.50

0.33 \NQ, . IL am

0.50
-Yb Ya
1.5
> 3Yb > 3Ya 4
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, @n , Qm , Mn and Mm.

A
A

S5my 217 217 2m—

Mq

5
P

): /(I/)/
£
£
©
0
S

0.50

i ~_ IL Y,
\ 0.50
_—

+

1.0 1.5

0.50

IL %

/ \%_ LL M,

N 2.50

0.50
R F I.L Qn,
LV 4 — -— —————————————
0.50 0.50
1.0 I.L M,
Al — _
- +
1.0
© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Inﬂuence Line ofBeams
Downloading or printing of these notes is allowed for personal use only. Page NQ. 33

Commercial use of these notes is not allowed. (www.yasserelleathy.com)



n m
A O | A
g 77777777
A‘ 5m Zm—a'—Zm—A—Zm—a

1.0

2.0

I.L Q.,

I.L M,

© CopyrightEng.Akram Moustafa2013. All copyrights reserved.
Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com)

Influence Line of Beams

Page No. 34



EFxamle

For the shown beam draw the I.L duagrams for the
reactions, n , @Qm , Qk , Mn , Mm and Mk.

1t
m k n l
A | L) .
AN ! b AN ! AN
A 17777777 17777777
Y 8m 8m———3m—M—3m 3m—A
a Yy Ye
m k
|
1
JLis 5,08
Ll 8,08 n
0, g
1.0 \
+ \
I.L Y,
1.5
/\ 1'0
+ \
1.0
T — — /‘
0.25
0.50 I L
\ i L Qm,
\ U
0.50
I.L M,
N —
U
./_
1.50
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A 7777777 17777777
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0.50 0.50
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, n , @Qm , Qk , Mn , Mm and Mk.

2
13
Q
T3
Q
> e
>

A —3m———2m——2.56m——2.5m—.5mAk—2m—f1 .5m~

Yo Yp Ye
m
N [
R n /}%}UW““ 5 S /7&7 k
N y. c\ l
§ \) J g
\
N
LLL:J 8‘)&5 &Lm .
1.0
+
1.75
/ \ 1.0
+
B IL Y
U |
0.75 /75
10— |"
v \ — S
\
0.75
1.0
2.0
_ - R I.L M,
U v S
© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Inﬂuencg Line ofBeams
Downloading or printing of these notes is allowed for personal use only. Page No. 37

Commercial use of these notes is not allowed. (www.yasserelleathy.com)



n m k
A | O | O |
y | © | RAERYA AN
17777777 17777777
A—3m 2m——2.5m——2.5m—1. 5mA—2m—§d .5m-
Ya b Y,
m
no AU S 2k
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EFxamle

For the shown beam draw the I.L duagrams for the
reactions, n , @Qm , Qk , Mn , Mm and Mk.

M,
a s mn k
A L 7~ L L 7~ L
g | \J I I \ | A
17777777 17777777
A—3m 2m—r—2.5m—A—2.5m 2m 21 20—
Ya Yb Yc

N
N
\ o Yl s
y WS
1.0
0.50
+ \ I.L Y,

2.0

——
L I.L Y

1.5

IL Y,

5.0

1.0
1.0 __—]

+

2.5

/ 7 7] 1L M,
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Example

For the shown beam , using the I.L. Determine
the marimum and minimum values of reactions at
supports. and the maxvmum and minimum values of

(Q,M) at the marked members.

D.L. = 3t/m LL = 2t/m
[
A ' JAN
1P7777977
— 8m—A om, Sm—A 2y
1.60
| . a
~—0.40
10140
—
0.60
0.6 006;

S~ D~ Il

0.4 0.4
1.8
+
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For maximum Ya
1.60

1.0
LL Y,
0.40 e —
L.L.
1111 ]|D.L
A Pt
> 8m —2m—

Ya (max.) = (0.5x8x1.6)(5) — (0.522x0.4)(3) = 30.8t

For minimum Ya
1.60

1.0
ILL Y,
0.40 —
L.L.
NN EEEEEEEEEEEEEE D.L.
7777777
> 8m —2m—

Ya (min.) = (0.5x8x1.6)(3) — (0.522x0.4)(5) = 17.2t

For maximum YDb

1.40

1.0

0.60

| L.L.
HEHEEEE D.L.

177TIT77
8m —2m—

Yb (max.) = (0.5x7x1.4)(5) — (0.5x3x0.6)(3) = 21.8t
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For minimum Yb

1.0 1.40
IL Y
0.60
[TTTTTTI1L.L
Pt rrtrrrtrr ittt rritrinor.
77777777
x 8my —2m—

Yb (min.) = (0.5x7x1.4)(3) — (0.5x3x0.6)(5) = 10.2t

For maximum Qn

0.6 0.6

1L @,

[TTTTTT]1LL [ITTTTTTJ]LL
HEEEEEEEEEEEEEEEEEEEEEEEp/SA

17777777
x 8m —2m—

Qn (max.) = [ (0.523x20.6) + (0.523x0.6) | (5)

— [ (0.522x0.4) + (0.5x2x0.4) | (3) = 6.6t
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For mimaimum @n

0.6 0.6
I\\\N LL Qn
0.4 0.4
[TTTTTlL.L TTT1 1] L.L.
NN EEEEEEEEEEEEEEEEEEEpy A
17777777
x 8m —2m—

gn (min.) = [ (0.5x3x0.6) + (0.5x320.6) ] (3)

— [ (0.523x0.4) + (0.5x3x0.4) ] (5) = 1.4t

For maximum Mn
1.8

l\ 0.8
: \1//‘ 1L

1.2

L.L.
A Ay

8m —2m—

k.
/

Mn (mazx.) = (0.5x5x1.2)(5) — (0.5x3x1.8)(3)

— (0.522x0.8)(3) = 4.5 m.t
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For minmimum Mn

1.8
0.8
+
7 I.L M,
1.2
[TTTTTTI]LL. [T T TI1I]LL.
HHEEEEEEEEEEEEEEEEEEEEEEpy A
17777777
, 8"0 rl'zm—}’

Mn (moax.) = (0.525x1.2)(83) — (0.5x3x1.8)(5)

— (0.5x220.8)(5) = —8.5 m.t

Lole 5,58
wlb 5 prin Luew Vlus gle 2 concentrated loads Llacl 13

max. or min. reactions or internal forces Jj

2 concentrated loads J) ab e (A Bl gle o

max. or main. reactions or internal forcesl ghey Gus

© CopyrightEng.Akram Moustafa2013. All copyrights reserved. Inﬂuence Line ofBeams
Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com) Page NQ’ 45



Example

For the shown beam , using the I.L. Determine
the marimum and minimum values of reactions at

support (a) for the two moving loads

10t 15t
;—3m—;
[
A ey
—8m—P 2, Sm—A 2y
Yo Yp
1.60
| . a
— 0.40 —_—

o140

| _— IL %
7 —_—

0.60
For maximum Ya
10t 15t

S
7 =

Yo (max.) = 1.6 x 10 + 1 x 15 = 31t
For minimum Ya

10t 15t

O |

A AN

17797777

Ya (max.) = 0.2 x 10 — 0.4 x 15 = -5t
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