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Influence lines (I.L) 

ذؼشَف: هى ٍخطط ََثو مُفُح ذغُش قَُح داىح ٍؼُْح ٍثو ) سد اىفؼو ػْذ ٍسْذ ٍؼُِ، ػضً الاّحْاء فٍ 

  اىَْشأ.ػيً طىه  unit load)) ٍقطغ، قىج اىقص فٍ قطغ .... اىخ ( اثْاء حشمح وحذج حَو واحذج

  I. Lاىهذف او اىغاَح ٍِ سسٌ 

اىرٍ  (moving load)او الاحَاه اىَرحشمح  (Live load)ىَؼشفح اىَىاقغ اىحشجح ىلاحَاه اىحُح  -1

 ذؼطٍ اىقَُح اىؼظًَ ىيذاىح اىَؼُْح.

اىحشجح ىحساب اىقَُح اىؼظًَ ىيذاىح اىَؼُْح ػْذٍا ذنىُ الاحَاه اىحُح او اىَرحشمح فٍ ٍىاقؼها  -2

 اىرٍ ذٌ اىرؼشف ػيُها.

 ومَا َيٍ:  (Virtual work)ورىل تأذثاع طشَقح اىشغو الافرشاضٍ  (I.L)ه هْاىل اسيىب سسٌ سشَغ 

  ًتَا اُ سد اىفؼو ػْذ ٍسْذ ٍؼُِ َنىُ ٍىجثا ارا ماُ ىلاػيً ىزا ّقىً تاصاحح هزا اىَسْذ ىلاػي

 ىشد اىفؼو.  I.Lوحذٓ واحذج ىنٍ ّحصو ػيً ٍخطط 

 

 

 

 

 

 

 

 اصاحح اىَسْذ وحذج واحذجشنو َىضح 

 

  :ٓتَا اُ قىج اىقص فٍ ٍقطغ ٍؼُِ ذنىُ ٍىجثح ارا ماّد تهزا اىشنو ادّا 

 

  

 

 

 

 شنو َىضح اىقص اىَىجة فٍ قطغ ٍؼُِ 

 

ىزىل ّقىً تاصاحح اىَقطغ الاَسش اىً الاسفو والاََِ اىً الاػيً )تحُث ذنىُ الاصاحح اىنيُح وحذج واحذج( 

 ىقىج اىقص فٍ رىل اىقطغ.  I.Lىنٍ ّحصو ػيً سسٌ ٍخطط 
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 يقص فٍ قطغ ٍؼُِى  I.L شنو َىضح سسٌ 

   
 

   
 

   
 

   
 

  ُتاىشنو ادّآتَا اُ ػضً الاّحْاء فٍ ٍقطغ ٍؼُِ َنىُ ٍىجثا ارا ما 

 

 

 

ىزىل ّقىً ترذوَش اىجضء الاَسش ػنس ػقشب اىساػح واىجضء الاََِ ٍغ ػقشب اىساػح ) تحُث اُ صاوَح 

 ىؼضً الاّحْاء فٍ رىل اىَقطغ.  I.Lاىذوساُ اىنيُح ذنىُ وحذج واحذج( ىنٍ ّحصو ػيً سسٌ ٍخطط 
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   ]    , we get  

by + ay = ab 

y ( b + a) = ab 

    
  

   
 

  (Statically determinate)ىيَْشأخ اىَحذدج سنىُّا  (I.L)ٍلاحظاخ حىه سسٌ  

 اىً قطغ، حُث اُ اىقطؼح اىىاحذج هٍ ذيل اىرٍ ََنِ اخزها ك   ( unit load)ََنِ ذقسٌُ ٍساس اه  -1

(F.B.D)  اٌ اُ ّهاَح اىقطؼح ذنىُ اٍا ٍسْذ ّهائٍ او ّهاَح حشجfree end) ٍاو ٍفصو داخي )

Internal hinge) او قطغ  )(cut). 

 

 

 

 

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) 

 

ىشد فؼو ػْذ ٍسْذ ٍؼُِ ػْذئز َشفغ رىل   (I.L)اىَساّذ ّقاط ثاترح )اٌ صفش( الا ارا طية سسٌ اه  -2

 اىَسْذ وحذج واحذج ٍغ ٍشاػاج مىُ اىَساّذ اىثقُح ثاترح.

ىيَْشأخ اىَحذدج سنىُّا هى  (I. L) ارا ذحققد ّقطراُ ىيقطؼح اىىاحذج ََنِ سسٌ ذيل اىقطؼح، الاُ  -3

 خطىط ٍسرقَُح واىَسرقٌُ َشسٌ ٍِ ّقطرُِ.

 اىقطؼح اىىاحذج لاََنِ اُ ذنسش او ذثًْ تو َجة اُ ذثقً ٍسرقَُح. -4

 َجاوسج تاىحشمح.قاتو ىيحشمح ارا سَحد ىح اىقطؼح اى Internal hingeاىَفصو اىذاخيٍ  -5

وارا ثثرد اىْقطح  1( ارا ثثرد اىْقطح اىًَُْ فاىُسشي ذْضه 1ّقطرا اىقص ذرفاسقاُ )اىَسافح تُْهَا  -6

 .1اىُسشي فاىًَُْ ذصؼذ 

  I.Lّقطرا اىؼضً لا ذرفاسقاُ اٍا ذصؼذاُ سىَح او ذثًْ قطؼح واحذج ىلاسفو فٍ حاىح طية سسٌ  -7

ذنىُ فٍ حاىح ثثاخ و اىقطؼح الاخشي ذثًْ ىلاسفو تضاوَح  ىيؼضً ػْذ ٍسْذ ٍؼُِ فاُ احذ اىقطؼرُِ

 دسجح. 45

 .سْذ ٍؼُِ َجة اُ َحقق ششط اىرىاصٌاىقص ََُِ او َساس ٍ -8
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Ex1: Draw influence lines for RA, RC, VD, VEL, VER, MC, MD and MG. 

2 m 2 m 4 m 4 m 2 m 2 m
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EX2: Draw influence lines for RB, RD, VC, MC, VBL, VBR and MB. 

4 m 2 m 8 m

A B C D

1
1.4

I.L (RB)

I.L (RD)

1

- 0.4

I.L (VC)

0.4

0.8

0.2

I.L (MC)

1.6

3.2

I.L (VBL)

1

I.L (VBR)

1

0.4

I.L (MB)

4

45°
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EX3: Draw influence lines for RA, RC, RD, VB, MC, VCR and Ve. 

2 m 3 m 2 m

A C DB e

1 m

1

I.L (RA)

I.L (RC)

1

2

I.L (RD)

1

1

I.L (VB)

1
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3
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EX4: Draw influence lines for RA, RE, VB, VC, VD, MA, MB and MD. 

A

3 m 3 m 2 m 4 m

C EB D
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1
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1
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1

I.L (VD)

2/3

1/3
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6
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EX5: Draw influence lines for VI, MI, RF, MF, VC and VDL. 

F

2 m1 m3 m1 m1 m

EDCB
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H.W: draw the I.L for RA, RC, RF, RD, MD, VCL, VG and MG. 

A

2 m 2 m 1.6 m 2 m 2 m

B C D E FG

0.4 m

 

 

 

 

 

Maximum value of function (Moving load) 

 

1-  for concentrated load P (kN) 

Fmax = p *max. Ordinate of I.L 

  

2-  For uniform load W ( kN/m) 

Fmax = W * Area of I.L 
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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. 

 

3 m 2 m 2 m
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0.4

1.6

2.4
Live load 10 kN/ m
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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. 

 

A

2 m 4 m 3 m 3 m 3 m 3 m

B C D E F G

I.L (R E)

1

2

I.L (V E L)

1 1

I.L (M A)

3/2

3/2
2

45°

22 kN

Live load   4 kN/ m Live load    4 kN/ m

 

                           ( 
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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. 

A

4 m 4 m 4 m 4 m 2 m

B C D E F

I.L (RC)

1

2

1

I.L (VCL)

1 1

0.5

I.L (VCR)

1

I.L (MA)

4

4

2

Live load    10 kN/ m

50 kN

Live load    10 kN/ m

50 kN

   10 kN/ m

                           (
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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. 

A

4 m 4 m 4 m 4 m 2 m

B C D E F

 

 

 


