
Problem 1: 
When 1k at point D: 

 

𝑅𝐵 = 1.5 𝑘 

𝑅𝐸 = −0.5𝑘 

𝑉𝐴 = −1 𝑘 

𝑉𝐵 = 0.5𝑘 

𝑉𝐶 = 0.5 𝑘  

𝑀𝐴 = −20 𝑘 − 𝑓𝑡 

𝑀𝐵 = −30 𝑘 − 𝑓𝑡 

𝑀𝐶 = −15 𝑘 − 𝑓𝑡 

 

When 1k at point A: 

𝑅𝐵 = 1.167 𝑘 

𝑅𝐸 = −0.167 𝑘 

𝑉𝐴 = −1 𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑠𝑙𝑖𝑔ℎ𝑡 𝑙𝑒𝑓𝑡 𝑜𝑓 𝐴) 

𝑉𝐴 = 0 𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑠𝑙𝑖𝑔ℎ𝑡 𝑟𝑖𝑔ℎ𝑡 𝑜𝑓 𝐴) 

𝑉𝐵 = 0.167 𝑘 

𝑉𝐶 = 0.167 𝑘 

𝑀𝐴 = 0 𝑘 − 𝑓𝑡 

𝑀𝐵 = −10 𝑘 − 𝑓𝑡 

𝑀𝐶 = −5 𝑘 − 𝑓𝑡 

 

When 1k at point B: 

𝑅𝐵 = 1 𝑘 

𝑅𝐸 = 0 𝑘 

𝑉𝐴 = 0 𝑘 

𝑉𝐵 = 0 𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑠𝑙𝑖𝑔ℎ𝑡 𝑙𝑒𝑓𝑡 𝑜𝑓 𝐵) 

𝑉𝐵 = 1 𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑠𝑙𝑖𝑔ℎ𝑡 𝑟𝑖𝑔ℎ𝑡 𝑜𝑓 𝐵) 

𝑉𝑐 = 0 𝑘 



𝑀𝐴 = 0 𝑘 − 𝑓𝑡 

𝑀𝐵 = 0 𝑘 − 𝑓𝑡 

𝑀𝐶 = 0𝑘 − 𝑓𝑡 

 

When 1k at point C: 

 

  

𝑅𝐵 = 0.5 𝑘 

𝑅𝐸 = 0.5𝑘 

𝑉𝐴 = 0 𝑘 

𝑉𝐵 = 0.5 𝑘 

𝑉𝐶 = −0.5 𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑠𝑙𝑖𝑔ℎ𝑡 𝑙𝑒𝑓𝑡 𝑜𝑓 𝐶) 

𝑉𝐶 = 0.5 𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑠𝑙𝑖𝑔ℎ𝑡 𝑟𝑖𝑔ℎ𝑡 𝑜𝑓 𝐶) 

𝑀𝐴 = 0 𝑘 − 𝑓𝑡 

𝑀𝐵 = 0 𝑘 − 𝑓𝑡 

𝑀𝐶 = 15 𝑘 − 𝑓𝑡 

When 1k at point E: 

 

𝑅𝐵 = 0 𝑘 

𝑅𝐸 = 1𝑘 

𝑉𝐴 = 0 𝑘 

𝑉𝐵 = 0 𝑘 

𝑉𝐶 = 0  𝑘  

𝑀𝐴 = 0 𝑘 − 𝑓𝑡 

𝑀𝐵 = 0 𝑘 − 𝑓𝑡 

𝑀𝐶 = 0 𝑘 − 𝑓𝑡 

 

When 1k at point F: 



 

𝑅𝐵 = −0.167 𝑘 

𝑅𝐸 = 1.167𝑘 

𝑉𝐴 = 0 𝑘 

𝑉𝐵 = −0.167 𝑘 

𝑉𝐶 = −0.167  𝑘  

𝑀𝐴 = 0 𝑘 − 𝑓𝑡 

𝑀𝐵 = 0 𝑘 − 𝑓𝑡 

𝑀𝐶 = −5 𝑘 − 𝑓𝑡 
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Problem 2

Draw ILD for shear and moment at a,b & c
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Problem 4

Draw ILD for shear and moment at b,c & d

RC

RC cos 45

RC sin 45

RA

RA

Vb

Vc

Vd

Mb

Mc

Md

1.4k

1.2k

1k

0.6k

-1k

0.4k 0.2k

0.4k

1k

0.4k

0.2k

0.6k

0.4k

-6k'

8k'

3.2k'

1.6k'

3.2k'

7.2k'

3.6k'

7.2k'

Md. Ragib Nur Alam

CE 13

ragibnur.ce@gmail.com



1

1

6 6 12 18

12

8

A

B C

c

b

d

RC

RC cos 45

RC sin 45

1k

when 1k at B

RA=

42

30

 =1.4k

RC cos 45 =-0.4k

RC=- 

0.4

cos 45

 =-0.566k

RC sin 45=-0.566sin 45=-0.4k

Vb=-1k

Vc=-RC sin 45=0.4

Vd=-RC cos 45 =0.4

Mb=-6k'

Mc=3.2k'

Md=-7.2k'
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When 1k at b

RA=

36

30

 =1.2k

RC cos 45 =-0.2k

RC=- 

0.2

cos 45

 =-0.283k

RC sin 45=-0.283sin 45=-0.2k

Vb=-1k(left)

Vb=0(right)

Vc=-RC sin 45=0.2

Vd=-RC cos 45 =0.2

Mb=0k'

Mc=1.6k'

Md=-3.6k'
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When 1k at C

RA=0k

RC cos 45 =1k

RC= 

1

cos 45

 =1.414k

RC sin 45=1.414sin 45=1k

Vb=0k

Vc=-RC sin 45=-1k

Vd=0k

Mb=0k'

Mc=-8k'

Md=0k'
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When 1k at d

RA=

18
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 =0.6k

RC cos 45 =0.4k

RC= 

0.4

cos 45

 =0.566k

RC sin 45=0.566sin 45=0.4k

Vb=0k

Vc=-RC sin 45=-0.4k

Vd=-RC cos 45 =-0.4k (left)

Vd=-RC cos 45 =0.6k (right)
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Problem 5

Draw ILD for shear and moment at C & D. If the load moves from A to B.
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Problem 06

Find shear and moment at 1,2 &3 and reaction at

C if load moves from B to D

When 1k at B

RC= 

12

37

= 0.324 k

RA=1-RC=0.675 k

V1=RA cos 53= 0.405 k

V2= -0.324 k

V3= 0k

M1= 10 * 0.406 = 4.06 k'

M2= 15 * 0.324 = 4.86 k'

M3= 0 k'

Shear force is  sum of all the transverse forces

(perpendicular to the member or beam)
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When 1k at 2-2

RC= 
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= 0.595 k

RA=1-RC=0.405 k

V1=RA cos 53= 0.244 k

V2= -0.595 k (When 1k at left of 2-2)

V2= 0.405 k (When 1k at right of 2-2)

V3= 0k
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Problem 08

Draw ILD for shear and moment for f & g for the unit load moving

from A to B.
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Take moment about F

so, unknown reduced

to 1

sum of moments at

⅀MF = 0

⇒-1*28+a*20=0

⇒a=

28
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=1.4 k

Then take moment

about E'

a and b passes

through E'

 ⅀ME'=0
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.
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Vg=-0.0434-0.4=-0.4434k

Mf= 0.0434*14=0.6076k'
Mg=0.0434*30+0.4*14=6.902k'
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so, unknown reduced

to 1. sum of moments
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⅀MF = 0

⇒-1*20+a*20=0

⇒a=1k
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about E' . since, a and

b passes through E'
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Take moment about C
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Mf=
0.217*14=3.038k'
Mg=0.217*30=6.51k'

When 1k at E
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through E'

 ⅀ME'=0
⇒-1*20+c*20=0

⇒c =1k

⅀Fy = 0

⇒by=0

⅀Fx = 0

⇒bx=0

E'

10 20 16

6
2

g

f
C D

0.348k 0.652k

E' F'

a=0 k

b=0 c=1k

Take moment about C

⅀MC = 0

⇒
1.4*10-0.4*30-RD*46=0

⇒RD=

30

46

=0.652 k

⅀Fy = 0

⇒1-0.652-RC=0

⇒RC=0.348 k

Vf=-0.652k
Vg=1-0.652=0.348k

Mf= 0.348*14=9.128k'
Mg=0.652*30-1*14=5.56k'

When 1k at F

8 20 28

A

B

1k

a= -1.4k b=0 c=2.4 k

E F

Take moment about F

so, unknown reduced

to 1.sum of moments

at F

⅀MF = 0

⇒a*20+1*28=0

⇒a=-1.4k

Then take moment

about E' . a and b

passes through E'

 ⅀ME'=0
⇒1*48-c*20=0

⇒c =2.4k

⅀Fy = 0

⇒1.4+1-2.4-by=0

⇒by=0

⅀Fx = 0

⇒bx=0

E'

10 20 16

6
2

g

f
D

  -0.261k 1.261k

E' F'

a= -1.4 k

b=0 c=2.4 k

Take moment about C

⅀MC = 0

⇒-1.4*10+2.4*30-RD*46=0

⇒RD=

58

46

=1.261 k

⅀Fy = 0

⇒-1.4+2.4-1.261-RC=0

⇒RC=-0.261k

Vf=-1.261k
Vg=-1.261+2.4=1.139k

Mf= 1.261*14=17.654k'
Mg=1.261*30-2.4*14=4.23k'

When 1k at B

C



20 8 8 10 15

6

8 10 15

20

36.87°

A

B

C

2

ED
1

RBC

RBC

20 8 8 10 15

6

1k

RAy

A

B

C

D

E

2
1

⅀MB = 0

⇒RA=1k
⅀Fy=0

⇒RBC sin 36.87°=0k
⇒RBC=

0

sin 36.87°

=0k

⇒RBC cos 36.87°=0k

V1=0k
V2=0k

M1= 0k'
M2=0k'

20

1k

RA=1k

A

B

RBC cos 36.87°

36.87°

RBC sin 36.87°=0k

RBC=0k

When 1 k at A

REy

REx

hinge

RAx

20
8 8 10

15

6

1k

RAy

A

B

C

D

E

2
1

⅀MB = 0

⇒RA=0k
⅀Fy=0

⇒RBC sin 36.87°=1k
⇒RBC=

1

sin 36.87°

=1.667k

⇒RBC cos 36.87°=1.333k
ME=33*1+1.333*6=41k'

V1=-1 k
V2=-1 k

M1= -41+25= -16k'
M2= -25+15= -26k'

RBC=1.667k

When 1 k at B

REy

REx

hinge

RAx

8 10 15

36.87°

E

D 2
1

ME=25 k'

ME

ME

6

RBC cos 36.87°=1.333k

RBC sin 36.87°=1k

20

1k

RA=0k

A

B

RBC cos 36.87°=1.333k

RBC sin 36.87°=1k

0 k

-1 k

-1 k

-1 k
-1 k

0 k

IL for V1

IL for V2

IL for M1

IL for M2

-26 k'

10 k'

1 k

1 .667k

1.667k

REx=1.333k

-16 k'

IL for RA

IL for RBC

Problem 09

Draw ILD for RA, RBC, shear  & moment at 1-1 & 2-2



20 8 8 10 15

6

1k

RAy

A

B

C

D

E

2
1

⅀MB = 0

⇒RA=0k
⅀Fy=0

⇒RBC sin 36.87°=0k
⇒RBC=

0

sin 36.87°

=0k

⇒RBC cos 36.87°=0k
ME=-25*1=-25k'

V1=-1 k(Just left of section 1-1)
V1=0k (Just right of section 1-1)
V2=-1 k
M1= -25+25=0k'
M2= -25+15= -10k'

When 1 k at D

REy

REx

hinge

RAx

8 10 15

36.87°

E

REy=1k

D
2

1

ME=25 k'

ME

6

5%& FRs 36.87° �N

5%& sin 36.87° �N

1k

8 10 15

36.87°

E

D
2

1

ME=25 k'

6

1k

8 10 15

36.87°

E

D
2

1

ME=25 k'

6

1k

Just left of section 1-1

Just right of section 1-1

20 8 8 10 15

6

1k

RAy

A

B

C

D

E

2
1

⅀MB = 0

⇒RA=0k
⅀Fy=0

⇒RBC sin 36.87°=0k
⇒RBC=

0

sin 36.87°

=0k

⇒RBC cos 36.87°=0k
ME=-15*1=-15k'

V1=0 k
V2=-1 k(Just left of section 2-2)
V2=0k (Just right of section 2-2)

M1= -15-10+25=0k'
M2= -15+15= 0k'

When 1 k at 2-2

REy

REx

hinge

RAx

8 10 15

E

REy=1k

D
2

1

ME=15 k'

ME

6

1k

8 10 15

E

D
2

1

ME=15 k'

6

1k

8 10 15

E

D
2

1

ME=15 k'

6

1k

Just left of section 2-2

Just right of section 2-2

20 8 8 10 15

6

1k

RAy

A

B

C

D

E

2
1

⅀MB = 0

⇒RA=0k
⅀Fy=0

⇒RBC sin 36.87°=0k
⇒RBC=

0

sin 36.87°

=0k

⇒RBC cos 36.87°=0k
ME=0k'

V1=0 k
V2=0 k
M1= -25+25=0k'
M2= -15+15= 0k'

When 1 k at E

REy

REx

hinge

RAx

8 10 15

E

REy=1k

D
2

1

ME=0 k'

ME

6

1k

1.667k

REx=0k

5%& FRs 36.87° �N

5%& sin 36.87° �N

1.667k

REx=0k

5%& FRs 36.87° �N

5%& sin 36.87° �N

1.667k

REx=0k

36.87°

5%& FRs 36.87° �N

5%& sin 36.87° �N

1.667k

REx=0k

36.87°

5%& FRs 36.87° �N

5%& sin 36.87° �N

1.667k

REx=0k

36.87°

5%& FRs 36.87° �N

5%& sin 36.87° �N

1.667k

REx=0k

36.87°

5%& FRs 36.87° �N

5%& sin 36.87° �N

1.667k

REx=0k
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REy=1k



Problem 10

Draw ILD for RBE, shear  & moment at F & G

A

B F C

D

G

H

5 5 10 3 3

E

8 A

B F C

D

G

H

5 5 10 3 3

E

8

RHx

RHy

A

B F C

D

G

H

5 5 10 3 3

8

RBE=1.238 k

1k

⅀MH = 0

⇒RBE*21-26*1=o
⇒RBE=1.238 k
⅀Fy=0

⇒RH= -0.238k
⇒RH cos 53.13°= -0.143k

VF=1.238-1=0.238k
VG=0.143k

MF= -0.238*16= -3.808k'
MG= -0.143*5= -0.715k'

When 1 k at A

x=53.13°

21

⅀MH = 0

⇒RBE*21-21*1=o
⇒RBE=0 k
⅀Fy=0

⇒RH = 0k
⇒RH cos 53.13°= 0k

VF=0k
VG=0k

MF= 0k'
MG=0k'

When 1 k at B

RH=-0.238k

RH cos x= -0.143k

A

B F C

D

G

H

5 5 10 3 3

8

RBE=1k

1k

x=53.13°

21

RH=0k

RH cos x=0k

A

B

F

C

D

G

H

5 5 10 3 3

8

RBE=0.768 k

1k

⅀MH = 0

⇒RBE*21-16*1=o
⇒RBE=0.762 k
⅀Fy=0

⇒RH= 0.238 k
⇒RH cos 53.13°= 0.143k

VF= -0.238k(1k at left of F)
VF= 0.768k(1k at right of F)
VG= -0.143k

MF= 3.808k'
MG= 0.715k'

When 1 k at F

x=53.13°

21

RH= 0.238k

RH cos x= 0.143k

16

5

16

5

5

A

B

F

C

D

G

H

5 5 10 3 3

8

RBE=0.768 k

1k

x=53.13°

RH= 0.238k

RH cos x= 0.143k

5

A

B

F

C

D

G

H

5 5 10 3 3

8

RBE=0.768 k

1k

x=53.13°

RH= 0.238k

RH cos x= 0.143k

5

When 1k at left of F
When 1k at right of F

⅀MH = 0

⇒RBE*21-6*1=o
⇒RBE=0.286 k
⅀Fy=0

⇒RH = 0.714k
⇒RH cos 53.13°= 0.429k

VF=0.286k
VG=-0.429k

MF= 0.714*16-10=1.424k'
MG=0.429*5=2.145k'

When 1 k at C

A

B F C

D

G

H

5 5 10 3 3

8

RBE=0.286k

1k

x=53.13°

21

RH=0.714k

RH cos x=0.429k

5

16

⅀MH = 0

⇒RBE*21-3*1=o
⇒RBE=0.143 k
⅀Fy=0

⇒RH = 0.857k
⇒RH cos 53.13°= 0.514k

VF=0.143k
VG=-0.514k

MF= 0.143*5=0.715k'
MG=0.514*5=2.571k'

When 1 k at D

A

B F C

D

G

H

5 5 10 3 3

8

RBE=0.143k

1k

x=53.13°

21

RH=0.857k

RH cos x=0.514k

5

16

0.143 k

0.238 k

-0.715 k'

-3.808 k'

1.238 k

1k

-0.143 k

-0.238 k

0.715 k'

 0.762k

-0.429 k

1.424 k'

 0.286 k

 0.143 k

0.143 k

-0.514 k

2.571 k'

2.145 k'

0.286 k

0.715 k'

3.808 k'

0.768 k

IL for RBE

IL for VF

IL for VG

IL for MF

IL for MG

Created By -

Md.Ragib Nur Alam(CE- 13)

ragibnur.ce@gmail.com



 

Problem :11 
When 1k at point A: 

𝐴𝑦 = 1 𝑘 

𝑅𝐵𝐷 = 0 𝑘 

𝑉𝑎 = 0𝑘 

𝑉𝑏 = 0𝑘 

𝑀𝐴 = 0 𝑘 − 𝑓𝑡 

𝑀𝑎 = 0 𝑘 − 𝑓𝑡 

𝑀𝑏 = 0 𝑘 − 𝑓𝑡 

When 1k at point a: 

𝐴𝑦 = 1 𝑘 

𝑅𝐵𝐷 = 0 𝑘 

𝑉𝑎 = 0𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑙𝑒𝑓𝑡) 

𝑉𝑎 = 1𝑘 (𝑤ℎ𝑒𝑛 1𝑘 𝑎𝑡 𝑟𝑖𝑔ℎ𝑡) 

𝑉𝑏 = 0𝑘 

∑ 𝑀𝐴 = 0 

⟹ 𝑀𝐴 + 6 = 0 

⟹ 𝑀𝐴 = −6 𝑘 − 𝑓𝑡 

∑ 𝑀𝑎 = 0 

⟹ 𝑀𝐴 + 𝑀𝑎 + 6 = 0 

⟹ 𝑀𝑎 − 6 + 6 = 0 

⟹ 𝑀𝑎 = 0 𝑘 − 𝑓𝑡 

𝑀𝑏 = 0 𝑘 − 𝑓𝑡 

When 1k at point B: 

𝐴𝑦 = 1 𝑘 

𝑅𝐵𝐷 = 0 𝑘 

𝑉𝑎 = 1𝑘  

𝑉𝑏 = 0𝑘 

∑ 𝑀𝐴 = 0 

⟹ 𝑀𝐴 + 12 = 0 

⟹ 𝑀𝐴 = −12 𝑘 − 𝑓𝑡 

∑ 𝑀𝑎 = 0 

⟹ 𝑀𝑎 + 𝑀𝐴 + 9 = 0 

⟹ 𝑀𝑎 − 12 + 6 = 0 

⟹ 𝑀𝑎 = −6 𝑘 − 𝑓𝑡 

𝑀𝑏 = 0 𝑘 − 𝑓𝑡 

 

When 1k at point C: 
𝑅𝐵𝐷 sin 36.87 = 1.4 𝑘 

𝑅𝐵𝐷 =
1.4

sin 36.87
= 2.33 

𝑅𝐸 = −0.4 

𝐴𝑦 = 1.4 𝑘 

𝑉𝑎 = 1.4 𝑘  

𝑉𝑏 = 0.4 𝑘 

∑ 𝑀𝐴 = 0 

⟹ 𝑀𝐴 + 1.4 ∗ 12 = 0 

⟹ 𝑀𝐴 = −16.8 𝑘 − 𝑓𝑡 

∑ 𝑀𝑎 = 0 

⟹ 𝑀𝑎+ 𝑀𝐴 + 6 ∗ 1.4 = 0 

⟹ 𝑀𝑎 − 16.8 + 8.4 = 0 

⟹ 𝑀𝑎 = −8.4  𝑘 − 𝑓𝑡 

∑ 𝑀𝑏 = 0 

⟹ 𝑀𝑏 + 0.4 ∗ 6 = 0  

⟹ 𝑀𝑏 = −2.4 𝑘 − 𝑓𝑡 

When 1k at point D: 
𝑅𝐵𝐷 sin 36.87 = 1𝑘 

𝑅𝐵𝐷 =
1

sin 36.87
= 1.667 𝑘 

𝑅𝐸 = 0𝑘 

𝐴𝑦 = 1 𝑘 

𝑉𝑎 = 1 𝑘  

𝑉𝑏 = 0 𝑘 

∑ 𝑀𝐴 = 0 

⟹ 𝑀𝐴 + 12 ∗ 1 = 0 

⟹ 𝑀𝐴 = −12 𝑘 − 𝑓𝑡 

∑ 𝑀𝑎 = 0 

⟹ 𝑀𝑎+ 𝑀𝐴 + 6 ∗ 1 = 0 

⟹ 𝑀𝑎 − 12 + 6 = 0 

⟹ 𝑀𝑎 = −6𝑘 − 𝑓𝑡 

𝑀𝑏 = 0 𝑘 − 𝑓𝑡 

When 1k at point b: 
𝑅𝐵𝐷 sin 36.87 = 0.6 𝑘 

𝑅𝐵𝐷 =
0.6

sin 36.87
= 1𝑘 

𝑅𝐸 = 0.4𝑘 

𝐴𝑦 = 0.6 𝑘 



𝑉𝑎 = 0.6 𝑘  

𝑉𝑏 = −0.4 𝑘(𝑗𝑢𝑠𝑡 𝑎𝑡 𝑙𝑒𝑓𝑡 𝑜𝑓 𝑏) 

𝑉𝑏 = 0.6 𝑘(𝑗𝑢𝑠𝑡 𝑎𝑡 𝑟𝑖𝑔ℎ𝑡 𝑜𝑓 𝑏) 

∑ 𝑀𝐴 = 0 

⟹ 𝑀𝐴 + 0.6 ∗ 12 = 0 

⟹ 𝑀𝐴 = −7.2 𝑘 − 𝑓𝑡 

∑ 𝑀𝑎 = 0 

⟹ 𝑀𝑎+ 𝑀𝐴 + 6 ∗ 0.6 = 0 

⟹ 𝑀𝑎 − 7.2 + 3.6 = 0 

⟹ 𝑀𝑎 = −3.6 𝑘 − 𝑓𝑡 

∑ 𝑀𝑏 = 0 

⟹ 𝑀𝑏 − 0.4 ∗ 6 = 0  

⟹ 𝑀𝑏 = 2.4 𝑘 − 𝑓𝑡 

 

 

When 1k at point E: 
𝑅𝐵𝐷 = 𝑅𝐸 = 𝐴𝑦 = 0𝑘 

𝑀𝐴 = 𝑀𝑎 = 𝑀𝑏 = 0 

𝑉𝑎 = 𝑉𝑏 = 0 𝑘 

 

IL for 𝑅𝐵𝐷  

IL for 𝑣𝑎  

IL for 𝑣𝑏  

IL for 𝑀𝐴  

IL for 𝑀𝑏  

IL for 𝑀𝑎  



E

b

a

C

D

F

A B

Problem 12

Draw ILD for RBD, MF, Va, Vb, Ma, Mb

RBD

RBD

a

A

9 9 6 6 9

4.5

E

b

a

C

D

F

A B

9 9 6 6 9

4.5

E

C

D

F

MF

RFy

6 6 9

4.5

b

9 9

B

1k

⅀MB = 0

⇒RA=1 k
⅀Fy=0

⇒RBD sin 36.87°= 0k
⇒RBD= 0

sin 36.87° = 0k
⇒RBD cos 36.87°= 0k

Va=0 k
Vb=0k

Ma= 0k'
Mb= 0k'

When 1 k at A

RBD sin x

RBD

RBD cos x

RBD

RBD cos x

RBD sin x

a

A

9 9

B

RBD sin x=0k

RBD=0k

RBD cos x=0k

1k

36.87°

x=36.87°

RA=1k

E

b

a

C

D

F

A B

9 9 6 6 9

4.5

1k

⅀MB= 0

⇒RA*18-9*1=0
⇒RA=0.5 k
⅀Fy=0

⇒RBD sin 36.87°=0.5k
⇒RBD= 0.5

sin 36.87° = 0.833k
⇒RBD cos 36.87°= 0.667k
MF=0.5*15+0.667*4.5=10.5 k'

Va=-0.5 k(When 1k at left of a)

Va=0.5k(When 1k at right of a)

Vb=-0.5k
Ma= 0.5*9=4.5k'
Mb= -3k'

When 1 k at a

a

A

9 9

B

RBD sin x=0.5k

RBD=0.833k

RBD cos x=0.667k

1k

36.87°

x=36.87°

RA=0.5k

0.833 k

E

C

D

F

MF=10.5k'

b

RBD=0.833k

RBD cos x=0.667k

RBD sin x=0.5k

36.87°

RFy=0.5k

6 6 9

4.5

a

A

9 9

B

RBD sin x=0.5k

RBD=0.833k

RBD cos x=0.667k

1k

x=36.87°

RA=0.5k

a

A

9 9

B

RBD sin x=0.5k

RBD=0.833k

RBD cos x=0.667k

1k

x=36.87°

RA=0.5k

When 1k at left of a

When 1k at right of a

-0.5 k

4.5 k'

-3 k'

E

b

a

C

D

F

A B

9 9 6 6 9

4.5

1k

⅀MB= 0

⇒RBD sin 36.87*18-9*1=0
⇒RBD sin 36.87=1 k
⇒RBD= 1

sin 36.87° =1.667k
⇒RBD cos 36.87°=1.333k

⅀Fy=0

⇒RA=0k

MF=1*15+1.333*4.5=21 k'

Va=0 k
Vb=-1k

Ma= 0k'
Mb= -6k'

When 1 k at B

a

A

9 9

B

RBD sin x=1k

RBD=1.667k

RBD cos x=1.333k

1k

36.87°

x=36.87°

RA=0k

E

C

D

F

MF=21k'

b

RBD=1.667k

RBD cos x=1.333k

RBD sin x=1k

36.87°

RFy=1k

6 6 9

4.5

1.667 k

-1 k

-6 k'

E

b

a

C

D

F

A B

9 9 6 6 9

4.5

1k RBD sin 36.87=0
⇒RBD= 0

sin 36.87° =0k
⇒RBD cos 36.87°=0k

⅀Fy=0

⇒RF=0k

MF=1*21=21 k'

Va=0 k
Vb=-1k

Ma= 0k'
Mb= -21+9=-12k'36.87°

E

C

D

F

MF=21k'

b

RBD=0k

RBD cos x=0 k

RBD sin x=0k

36.87°

RFy=1k

6 6 9

4.5

1k

RFx=1.333k

RFx=0k

RFx=0.667k

RFx

-1 k

-12 k'

When 1 k at C

E

b

a

C

D

F

A B

9 9 6 6 9

4.5

1k RBD sin 36.87=0
⇒RBD= 0

sin 36.87° =0k
⇒RBD cos 36.87°=0k

⅀Fy=0

⇒RF=0k

MF=1*15=15 k'

Va=0 k
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Problem 13

Draw ILD for  MA, Va, Vb, Ma, Mb
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When 1k at right of b
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Problem 14:

Draw ILD for Va,Vb,Vc,Ma,Mb,Mc  if  the unit load moves from D to F.
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IL for Va

IL for Vb
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IL for Mc

The distance of A from b is not given in assignment if

assumed infinitesimal influence line would be different.
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For a particular position of load, shear force at any point in panel will have

same value. Therefore, instead of influence line for shear force at a point,

influence line for shear force in a panel is drawn.
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Problem 16

FInd shear in panel BC and moment at E
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Problem 17

Construct ILD for moment of Girder at E?

10 5 5 10 5

A
B C

D
E F

G

10 5 5 10 5

A
B C

D
E F

G

When 1k at 'A'

RM=1k

RN=0k

ME =0k'

1k

0k

RM

RN

1k

10 5 5 10 5

A
B C

D
E F

G

When 1k at B

RM=

2

3

 k

RN=

1

3

 k

ME =

10

3

 k'

1k

0k

RM

RN

1k

10 5 5 10 5

A
B C

D
E F

G

When 1k at 'C'

RA=-0.5k

RB=1.5k

RM=0.5k

RN=0.5k

ME =5k'

RM

RN

1k

A
B C

1k

0.5k

1.5k

10 5 5 10 5

A

B

C D

E F
G

0.5k
0.5k

RM

RN

0.5k

1.5k

10 5 5 10 5

A
B C

D
E F

G

When 1k at 'D'

RF=-0.5k

RE=1.5k

RM=0.5k

RN=0.5k

ME =0.5*10+0.5*10=10k'

RM

RN

1k

10 5 5 10 5

A

B

C D

E F
G

0.5k

0.5k

RM

RN

D
E F

G

1k

0.5

1.5k

1.5k

0.5

10 5 5 10 5

A
B C

D
E F

G

RM

RN

1k

10 5 5 10 5

A
B C

D
E F

G

RM

RN

1k

10 5 5 10 5

A
B C

D
E F

G

RM

RN

1k

When 1k at 'E'

RM=

1

3

 k

RN=

2

3

 k

ME =

2

3

*10=

20

3

 k'

When 1k at F'

RM=0 k

RN=1k

ME =1*10-1*10=0k'
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Find moment for 1k at A,C,D,F,G
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Girder with conventional end supported stringers , panel points are key points where influence

line might change slope or have discontinuities.

For unusual stringer arrangement like this, Discontinuities in ILD may occur at key points

other than panel points Like "C-D"
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Problem 18

Find Shear and moment a,b,c,d, If load moves from A to D
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RF=1k

RE=0k

Va= -1k

Vb=0k

Vc=0k

Vd= 

1* 

4

sqrt(4^2 +3^2) 

=0.8k

Ma=-4 k'

Mb=0k'

Mc=0k'

Md=0.8*sqrt(4^2 +3^2) =4k'

1k

normal

force/axial

force
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V

X

X
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s
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x

H cos x

Hsin x + V cos x

Shear   force= V sin x - H cos x
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Mb=0.8k'

Mc=0k'
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Md=0k'

4 4 8 4 5

6

2

A

a B b C
D

c

E

d

F

1k

When 1k at D

RF=-0.25k

RE=1.25k

Va= 0k

Vb=-0.25k

Vc=0k

Vd= -

0.25* 

4

sqrt(4^2 +3^2) 

=-0.2k

Ma=0 k'

Mb=-4k'

Mc=0k'

Md=-0.2*sqrt(4^2 +3^2)

     =-1k'

-1k

Va

Vb

Vc

Vd

Ma

Mb

Mc

Md

-0.4k

-0.2k

-0.8k

0.2k

0.25k

0k

0.8k

 0.64k

 0.48k

 0.16k

 0.2k

-4k'

0.8k'

1.6k'

3.2k'

4k'

-1k'

0.8k'

2.4k'

3.2k'

4k'

2

1.25k

0.25k

Md. Ragib Nur Alam

CE 13

ragibnur.ce@gmail.com



103

Problem 19

3 3
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A

When 1k at A

RF= 1.6 k   RB=-0.6k

Va= 0.6k

Vb= -1.6k

Vc= 0k
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Shear = sum of transeverse  forces either left or right of section

When 1k at just left of a

When 1k at just Right of a
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Problem 20
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