Theory of structures Influence lines

Influence lines (I.L)
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Theory of structures Influence lines
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Since (a + ) are small angle we can say tana + tanf =1
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Theory of structures Influence lines
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For I.L (RC): Consider 3 segment (AB, BE, EG)

For I.L (VCL): Consider 4 segment (AB, BC, CE, EG)
For I.L (MD): Consider 4 segment (AB, BD, DE, EG)
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Influence lines

Ex1: Draw influence lines for RA, RC, VD, VEL, VER, MC, MD and MG.

Theory of structures

1L (RA)
I.L (RC)
I.L (VD)
I.L (VEL)
I.L (VER)
I.L (MC)
I.L (MD)
I.L (MG)
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Influence lines

Theory of structures

EX2: Draw influence lines for RB, RD, VC, MC, VBL, VBR and MB.

a5 ——

—_————
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Influence lines

Theory of structures

EX3: Draw influence lines for RA, RC, RD, VB, MC, VCR and Ve.

I.L (VCR)
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Influence lines

Theory of structures

EX4: Draw influence lines for RA, RE, VB, VC, VD, MA, MB and MD.

1.333
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Influence lines

Theory of structures

EX5: Draw influence lines for VI, MI, RF, MF, VC and VDL.
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Theory of structures

Influence lines

H.W: draw the I.L for RA, RC, RF, RD, MD, VCL, VG and MG.
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2m i 2m ]

Maximum value of function (Moving load)

1- for concentrated load P (kN)

Frmax = P *max. Ordinate of I.L

2- For uniform load W ( kN/m)
Fmax= W * Area of |.L

53
Asist Lecture: Alaa Hussein Ali

AL- Mustagbal University College



Theory of structures Influence lines

EX1: find max Positive and max Negative bending moment at (c) due to a moving
concentrated load 50 kN, a uniform live load 10 kN/m, a uniform dead load
5 kN/m.
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} & Live load 10 kN/}m }
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} } } } } For Max.
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} } } Moment
Y VY VY }VV [ Y Y Y Y VV Y YYY Y Y VYV Y VY MRA)
| | | | |
50 kN | | | |
| | | |
| | | |
| Live load 10 kN/ m } Live 10ad 10 kN/;m
|
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} } } } } For Max.
| | | Dead load 5 kN/ m | | Negative
| | Moment
| | |
| Y Y VY VY }VV V‘WW Yyyvyvvyvvyvy W‘! MA
| | |

MC max. (positive) = (50 * 1.6) + 10 * (1'62*10) + 5 * (1-6;10 _ 2.2*3 _ o.z*z) _
180 kN.m

1.6%x10
2

MC max. (Negative) = (50 * —2.4) + 10 = (—2";—*3 — 0";*2) + 5% (

2.4%3 0.4*2)
2 2

= —140 kN.m
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Theory of structures Influence lines

EX2: Draw the I.L for (RE, VEL and MA) then find max Negative bending
moment at (A) due to a moving concentrated load 22 kN, a uniform live

load 4 KN/m.
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2x6 156
MA max( Negative) = (22 *x —2) + 4 * (— T3 ) = —86kN.m
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Theory of structures Influence lines

EX3: Draw the I.L for (RC, VCL, VCR and MA) then find max positive and mx
Negative bending moment at (A) due to a moving concentrated load 50 kN,
a uniform live load 10 kN/m.
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MA max( positive) = (50 * 4) + 10 = ( ” ) = 360 kN.m

_ 48 2x*2

MA max( Negative) = (50 * —4) + 10 * (— > "3 )

= —700 kN.m
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Theory of structures

Influence lines

H.W1: for the same example 3 draw the I.L for (RA, RE and MC)) then

find max positive and mx Negative bending moment at (C) due to a moving

concentrated load 60 kN, a uniform live load 5 kN/m.
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