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INFLUENCE LINES OF TRUSSES
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Drawing I.L. Diogram wusing sections method
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Drawing I.L. Diogram wusing Joints method
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Zero members
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Example

Draw the I.L. for thr marked members. 1t

)

14 13

For F5 Equilibrium of joint ( 11 )

1ton at joint (11) Tton at anywhere else
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For F; Sec 1-1 (xMg= 0 )

1ton from (10—14)

Mg right = 0
3Y, — 4F, = 0

F, = 0.75Y,

For F, Sec 1-1 (sMs= 0 )

1ton from (10—14)

M5 right = 0
6Y, + 4F, = 0
F, = —1.507,

For F3 Sec 2-2 (xY = 0 )

1ton from (10—14)

2Y right = 0
Y, + Fg = 0

For F, Sec 3-8 (Y = 0 )

1ton from (12—14)

2Y yignt = 0
Y, +0.8F, = 0

F, = —1.25Y,

1ton from (8-9)

Mg teft = 0
15Y, — 4F, = 0

F, = 3.75Y,

1ton from (8-9)

XMs5 105t = 0
12Y, + 4F, = 0

F, = —3.0Y,

1ton from (8-9)

2Y et = 0

1ton from (8-11)

XY left =0
Y, —0.8F, = 0

a

F, = 1.25Y,
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Example

Draw the I.L. for thr marked members.

1t
v

AN &
f Zuc..e) > 210 > 2Mmy > 21y
1Yy Y,
For Fs Equilibrium of joint ( 6 )Xy = 0
1ton at joint (5) 1ton at anywhere else
XY = 0 XY = 0
Y, + 0.707F;,— 1 =0 Y, + 0.707F; = 0
Fs = 1.414 (1 -Y) F5 = —1.414 Y,
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For F; Sec 1-1 (xMs= 0 )

1ton from (1-3)

XMz pignt = 0
4Y, + 2F, = 0

1ton from (4-5)

M3 et = 0
4Y, + 2F, = 0

F, = -2 Y, F, = - 27,
For Fs Equilibrium of joint ( 11 )
Y = 0 ——— FyCosa + Fy_,yCos0 ———— Fo= —Fg_yy
X = 0 —— F, + F,Sina — Fy_;;Sina = 0

F,= — 0.707 F,
For Fg3 Sec 1-1 (Y = 0 )

1ton from (1-3)

XY right = 0
Y, — 0.707F 4 = 0

Fg = 1.414Y,

For Fy Sec 2-2 (My= 0 )

1ton from (2-5)

LMz rignt = 0
2Y, +F,+ 2(0.707F, )+2F, =0

Fe = - (2Y, +F,)
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1ton from (4-5)

XY et = 0
Y, + 0.707F3 = 0
Fg = —1.414Y,
1ton at (1)
M2 teft = 0

6Y, +F, +2(0.707F, )+ 2F, =0

Fy = - (6Y, +F,)
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Example

Draw the I.L. for thr marked members.

X Bx2m 4
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For X (IMs= 0 )
1ton from (3-5)

0 XMs5 15t = 0

8Y, — 4X = 0

1ton from (56-7)

M5 right =
8Y, — 4X =0
X = 2v,

X =27,

For F; Sec 1-1 (sM,9 = 0 )

1ton from (3—4) 1ton from (6-7)

XMig test = 0
RF, + 6X —-6Y, = 0

= 3.0Y,— 3X

XMio rignt = 0
_RFy+ 6X — 10, = 0
F, = 5Y,— 3X F,

For F, Sec 2-2 (sM,= 0 )

1ton at joint (3)

1ton from (4-7)
XMyt = 0 XMy right = 0
4Y,— 4X + (0.707F, )(4) = 0| 12Y, — 4X
+(0.707F,)(4) = 0
Fz = 1.414 ( X — Ya)
Fz = 1.414(X -3Y,)

For Fy Equilibrium of joint (1 )
F, is a zero member if 1t at any joint

For F3 Equilibrium of joint (A )

SX = 0 —— X + 0.707 Fg= 0
Fg= —1.414 X if 1 ton at any joint
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Example

Draw the I.L. for thr marked members.
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For F; Sec 1-1 (sMs= 0 )

1ton from (1-5) 1ton from (6-7)

M5 right = 0 XMs5 105t = 0
F, Cosa x2 — F Sino x2 = 0 |8Y,+ F,Coso x3 = 0
F, =0 F, = —2.98Y,
=
2

For F; Sec 2-2 (xMg= 0 )

1ton from (1-2) 1ton from (3-7)

= 0 EMg left =0
2Y, + 2X,— 2F;=

XMg right
RXy + 6Yy— RF, = 0

0
RX + 6X — 2F, = 0 RYy, + 2X — 2Fs= 0

Fo= 4 X Fo= Yo + X

For Fg3 Sec 3-3 (s Mg= 0 )
1ton from (1-3)

1ton from (4-7)

Mg right = 0 XMk et = 0
10Y, — 6F3 = 0 2Y, + 6Fgz= 0
F3= 1.66 Y, Fg= —0.33Y,
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For F;, we have to get F;i_42 first

For F11_12 Sec 2-2 (ZM2-= 0 )

1ton from (1-4) 1ton from (6-7)

XMy pignt = 0 XMy jepe = 0
F,,_,5Cos0 x3 + E,_ ,,Svno x2|F,,_,,Cosa x4 + 6Y,= 0

F,,_ .= —0.559Y,

For F, Equilibrium of joint ( 11 )

X =0 —— Fi 5= Fip_yy
SY = 0 ——— F,,_,,Sima x2 + F, = 0

F, = —0.8944 F,,_,,
1ton from (1-4) 1ton from (6-7)

F, = 050 Y, F, = 1.50 Y,
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Example

Draw the I.L. for thr marked members.

3% 1
3In 1 1
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!
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!
|
“ o 00 &
For F; Equilibrium of joint ( 6 )
1ton at joint (6) 1ton at anywhere else
£Y = 0 LY = 0
F 1 = —1 F 1 = 0
For F; FEquilibrium of joint ( 17 )
XY = 0
F, + Y, =0
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For Fg Sec 1-1 (xMi= 0 )

From equilibrium of joint ( 1 )

1t

0

—
—

X =

F,, =0

1ton from (2-6)

Mg test = 0
12Y, + 12F,

0

—
—

F3 _Ya

For Fy Sec 2-2 (xMs3= 0 )

1 1
| F_» OR ‘ K_z

1ton at joint (1)

XMy right = 0
36Y, —12F3 = 0
Fg = 3v,

1ton from (1-3)

LM3 right = 0
18Y, — 6F, = 0

F, = 37,

For F5; Sec 3-3 (xY = 0 )

1ton from (4—6)

XM3 o5t = 0
6Y, — 6F, = 0

From equilibrium of joint (

9 )

XX =0
Fg, Cosd + F, Cosb

0

—
—

Fe —F5
1ton from (1-3)

hY Y'l"’ight =0
Y, + F; Sinb — F; Sinb= 0

Y, + 2F5Sind = 0

Fs

© CopyrightEng.Akram Moustafa2013. All copyrights reserved.
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1ton from (4-—6)

X Yiest =0
Y,— F;5wmb0 + Fg Sinb= 0

Y,— 2F5Sind = 0

+1.118 Y,
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CANTLIVER TRUSSES
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Example
Draw the I.L. for thr marked members.

6m
* 4 x 3my 4
N
6m
* 4 x 3m 4
For F; Equilibrium of joint ( 4 )
1ton at joint (4) 1ton at anywhere else
SY = 0 PR Y = 0 4
F, = —1 { F, =0 }
Influence Lines of Trusses
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For F; Sec 1-1 (sM,= 0 )

Fy 4

<€

1ton at joint (3)

1t

F,
<L Y3 4

1ton at joint (5)

1t
<F23 4 l5
8
7
2M7-’—_ 0
1x6 — 3F, = 0
F, = 2t

© CopyrightEng.Akram Moustafa2013. All copyrights reserved.
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For F3 Sec 1—-1 (sMz= 0 )
3
Fy
1ton at joint (3)
1t
¢3 4 5
Fg 8
2M5-'—_ 0

6F; + 126 = 0

Fg = —1 t

For Fy Sec 1-1 (xMg= 0 )

3

8

1ton at joint (5)

1t
3 4 ¢5
Fg 8
2M5-’—_ 0
3F, = 0
F3 =0
4 5

———33m—

1ton at joint (3)

2M3-’—_ 0
1.52¢F,; Cost + 3F,Smb = 0

F4'-—_0

© CopyrightEng.Akram Moustafa2013. All copyrights reserved.
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1ton at joint (5)

2M3-’—_ 0
1.5xF Cosb + 3F Sind

+ 1x6 = 0

F, = —2.236 t

Influence Lines of Trusses
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For F5s Sec 2-2 (2M5= 0 )

4 5
8
1ton at joint (3) 1ton at joint (5)
3xF5; Cosb + 6F; Sind 3xF; Cosb + 6F;Sind = 0
— 1x6 = 0 Fg = —-2.236 1
Fs = 0.942 t

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Influence Lines of Trusses

Downloading or printing of these notes is allowed for personal use only. Page NQ. 26

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



© 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)

2.0

2.236

ILL Fy

LL Fy

IL Fg

LL F,

IL Fs
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Example

Draw the I.L. for thr marked members.

14 15 16 17 18

For F, ,FZ,F3

Zero memobers 1f 1 ton at anywhere.
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Equilibrium of joint ( 2 )
1ton at anywhere else
Fy

For F4
1ton at joint (2)
XY = 0 2 F, XY = 0 2
F, = +1 ¢ F,=0
11
For F5 Sec 1—-1 (sMs= 0 )
1ton from (1-4) 1ton from (6-9)
2]l15 right — 0 2]‘15 left = 0
8Y, + 3F, = 0 8Y, + 3F, = 0
Fs = —2.66 Y, Fs = —2.66Y,
For Fg Sec 1-1 (M, = 0 )
1ton from (1-4) 1ton from (56-9)
XMi5 rignt = 0 XMi5 test = O
12Y, — 3F, = 0 4Y, — 3F, = 0
Fg = 4 Y, Fg = 1.33Y,
For F, Sec 2-2 (tMs3= 0 ) 3 \
25
Cos6 = 0.8 , Smb= 0.6 1.5m K
| (0
I 2m—
1ton from (1-3) 1ton from (4-9)
M3 yignt = 0 XMz 15t = 0
12Y, + 1.5x0.8F7+2x0.6F7 4Y, +3x0.8F ,+3F5; = 0
+ 3 Fe= 0
F, = —1.66Y,
F, = -5 Y,— 1.25F, —1.25F,
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For Fg

Equilibrium of joint (9 ) (XY = 0 )

1ton at joint (9)

Fg |\ F, =0
1t

XY = 0

Y,
Y, + 0.6Fg—1 = 0

Fg = 1.66 (1 -Y3)

For Fg Sec 3-3 (xMs;= 0 )

1ton from (1-6)

M5 right = 0
8Y, + 4x0.6Fy+ 3F; = 0

Fy = —1.25 Fs— 3.33Y,

For F,p Sec 4—4 (xMg= 0 )

1ton from (1-6)

XMg right = 0
420.6Fy+ 4E, = 0

F,o = —0.6 F9

1ton at anywhere else

Fg |F, =0

XY =20 |
Y;

b
~Y, + 0.6Fg = 0

Fg = —1.66Y,

1ton from (7-9)

M5 o5t = 0
8Y, +Rx0.6Fy +1.5x0.8F
+ 3Fs = 0

Fg = —1.25F5 -3.33Y,

1ton from (7-9)

XMg test = 0
16Y, —6x0.6Fy + 1.5x0.8F,

F,o = 4Ya - 0.6F9
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