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PROBLEM 12 Rotational Deflection

9th May, 2020Unit Load Method/Frame

Given E = 200 x 106 kN/m2

I = 160 x 10-6 m4
Findings
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9th May, 2020
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PROBLEM Direction of Vision At the Time of Moment Calculation

9th May, 2020Unit Load Method/Frame

84

12

A

96 kN

4
8

 k
N

B C

D

E

F

I

I

2I

4.5 m

3 m

3 m 3 m

5 m
4

8



5

9th May, 2020Unit Load Method/Frame
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9th May, 2020
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9th May, 2020Unit Load Method/Frame
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9th May, 2020Unit Load Method/Frame
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9th May, 2020Unit Load Method/Frame
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9th May, 2020Unit Load Method/Frame
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9th May, 2020
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Now Integrate and Calculate.…
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PROBLEM 13 Linear Deflection

9th May, 2020Unit Load Method/Frame

Given E = 200 x 106 kN/m2

I = 160 x 10-6 m4
Findings
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9th May, 2020Unit Load Method/Frame
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9th May, 2020Unit Load Method/Frame
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9th May, 2020Unit Load Method/Frame
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9th May, 2020Unit Load Method/Frame
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PROBLEM 14 Linear/Rotational Deflection

9th May, 2020Unit Load Method/Frame

Given E = 30000 ksi

I = 1000 in4
Findings
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9th May, 2020
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PROBLEM 15 Linear/Rotational Deflection

9th May, 2020Unit Load Method/Frame

Given E = 30000 ksi

I = 1000 in4
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9th May, 2020
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9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

2

Basic Formula udL=
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180 kN 270 kN 360 kN

4 @ 4.8 m

6.4 m
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F G H

Given A = 5 x 10-3 m2

E = 200 x 106 kN/m2

Findings
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PROBLEM 16 Linear Deflection

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE
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9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

AF 8

FG 4.8

GH 4.8

HE 8

AB 4.8

BC 4.8

CD 4.8

DE 4.8

BF 6.4

CF 8

CG 6.4

CH 8

DH 6.4
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180 kN 270 kN 360 kN

4 @ 4.8 m

6.4 m

A
B C D
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For S = ????/ Exists Applied Load
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180 kN 270 kN 360 kN

4 @ 4.8 m

6.4 m

A
B C D

E

F G H

Attack the 
weak/Easy part

0,int = yfBjo 180+=BF

450 kN360 kN

0 kN

0,int = yfDjo 360+=DH

0,int = yfGjo 0=CG

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 ---- ----

FG 4.8 ---- ----

GH 4.8 ---- ----

HE 8 ---- ----

AB 4.8 ---- ----

BC 4.8 ---- ----

CD 4.8 ---- ----

DE 4.8 ---- ----

BF 6.4 ---- ----

CF 8 ---- ----

CG 6.4 ---- ----

CH 8 ---- ----

DH 6.4 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection
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9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

Joint A

Joint B
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 ---- ----

FG 4.8 ---- ----

GH 4.8 ---- ----

HE 8 ---- ----

AB 4.8 ---- ----

BC 4.8 ---- ----

CD 4.8 ---- ----

DE 4.8 ---- ----

BF 6.4 180 ---- ----

CF 8 ---- ----

CG 6.4 0 ---- ----

CH 8 ---- ----

DH 6.4 360 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection
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270
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9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

Joint F
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 ---- ----

FG 4.8 ---- ----

GH 4.8 ---- ----

HE 8 ---- ----

AB 4.8 270 ---- ----

BC 4.8 270 ---- ----

CD 4.8 ---- ----

DE 4.8 ---- ----

BF 6.4 180 ---- ----

CF 8 ---- ----

CG 6.4 0 ---- ----

CH 8 ---- ----

DH 6.4 360 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

-405

-405

225
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180 kN 270 kN 360 kN

4 @ 4.8 m

6.4 m

A
B C D

E

F G H

450 kN360 kN

0 kN

HjoDjoEjoTaking int       ,int     ,int  

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 ---- ----

FG 4.8 -405 ---- ----

GH 4.8 -405 ---- ----

HE 8 ---- ----

AB 4.8 270 ---- ----

BC 4.8 270 ---- ----

CD 4.8 ---- ----

DE 4.8 ---- ----

BF 6.4 180 ---- ----

CF 8 225 ---- ----

CG 6.4 0 ---- ----

CH 8 ---- ----

DH 6.4 360 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

-562.5

337.5

337.5

112.5



14

1 kN
4 @ 4.8 m

6.4 m

A
B

C D

E

F G H

For u = ????/ Remove Applied Load/ Apply unit load

0=
A

M 48.438.41 =
E

R 75.0=
E

R

0= yf 1=+
E

R
A

R 25.0=
A

R

0= xf 0=
A

H

0.75 kN0.25 kN

0 kN

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection
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1 kN
4 @ 4.8 m

6.4 m

A

B C
D

E

F G H

Attack the 
weak/Easy part

0,int = yfBjo 0=BF

0 kN

0,int = yfDjo 1−=DH

0,int = yfGjo 0=CG

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0.75 kN0.25 kN
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 ---- ----

FG 4.8 -405 ---- ----

GH 4.8 -405 ---- ----

HE 8 -562.5 ---- ----

AB 4.8 270 ---- ----

BC 4.8 270 ---- ----

CD 4.8 337.5 ---- ----

DE 4.8 337.5 ---- ----

BF 6.4 180 ---- ----

CF 8 225 ---- ----

CG 6.4 0 ---- ----

CH 8 112.5 ---- ----

DH 6.4 360 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0

0

-1
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0,int = yfAjo

A

B

F

0.25 kN

0 kN

025.0 =−
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V

3125.0
4.6

8
25.0 ==AF

0,int = xfAjo 0=+
AF

HAB

1875.0
8

8.4
3125.0 −=−=AB

A

B C

F

0,int = xfBjo 1875.0−==BCAB

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

Joint A

Joint B
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 ---- ----

FG 4.8 -405 ---- ----

GH 4.8 -405 ---- ----

HE 8 -562.5 ---- ----

AB 4.8 270 ---- ----

BC 4.8 270 ---- ----

CD 4.8 337.5 ---- ----

DE 4.8 337.5 ---- ----

BF 6.4 180 0 ---- ----

CF 8 225 ---- ----

CG 6.4 0 0 ---- ----

CH 8 112.5 ---- ----

DH 6.4 360 -1 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0.3125

-0.1875

-0.1875
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A
B C

F G 0,int = yfFjo 0=−−
CF

V
AF

V

0
8

4.6
3125.0 =−−

CF
V

25.0−=
CF

V

3125.0
4.6

8
25.0 −=−=CF

0,int = xfFjo














+=

CF
H

AF
HFG

375.0
8

8.4
3125.0

8

8.4
3125.0 =+=

















FG

C

F G H

GHFG == 375.00,int = xfGjo

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

Joint F

Joint G
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 0.3125 ---- ----

FG 4.8 -405 ---- ----

GH 4.8 -405 ---- ----

HE 8 -562.5 ---- ----

AB 4.8 270 -0.1875 ---- ----

BC 4.8 270 -0.1875 ---- ----

CD 4.8 337.5 ---- ----

DE 4.8 337.5 ---- ----

BF 6.4 180 0 ---- ----

CF 8 225 ---- ----

CG 6.4 0 0 ---- ----

CH 8 112.5 ---- ----

DH 6.4 360 -1 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0.375

0.375

-0.3125
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1 kN
4 @ 4.8 m

6.4 m

A
B

C D

E

F G H

0.75 kN0.25 kN

0 kN

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

HjoDjoEjoTaking int       ,int     ,int  
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 0.3125 ---- ----

FG 4.8 -405 0.375 ---- ----

GH 4.8 -405 0.375 ---- ----

HE 8 -562.5 ---- ----

AB 4.8 270 -0.1875 ---- ----

BC 4.8 270 -0.1875 ---- ----

CD 4.8 337.5 ---- ----

DE 4.8 337.5 ---- ----

BF 6.4 180 0 ---- ----

CF 8 225 -0.3125 ---- ----

CG 6.4 0 0 ---- ----

CH 8 112.5 ---- ----

DH 6.4 360 -1 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0.9375

-0.5625

-0.5625

0.3125
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1 kN

4 @ 4.8 m

6.4 m

A
B

C D

E

F G H

For u = ????/ Remove Applied Load/ Apply unit load

0=
A

M 48.401 =
E

R 0=
E

R

0= yf 0=+
E

R
A

R 0=
A

R

0= xf 1=
A

H

0 kN0 kN

1 kN

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection
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1 kN

4 @ 4.8 m

6.4 m

A
B

C D

E

F G H

0 kN0 kN

1 kN

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0,int = yfEjo

0,int = xfEjo

0=
EH

V 0=EH

0=DE0=EH

0,int = yfHjo

0,int = xfHjo

0=EH 0=DH 0=CH

0=EH 0=CH FGGH ==0

0,int = yfDjo

0,int = xfDjo

0=DH

CDDE =+1 1=CD

0

0

0

1

0

00
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9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0,int = yfAjo

0,int = xfAjo

0=
AF

V 0=AF

1=AB1=+AB
AF

H

0,int = yfFjo 0=AF 0=BF 0=CF

0,int = yfBjo

0,int = xfBjo

0=BF

BCAB ==1

1 kN

4 @ 4.8 m

6.4 m

A

B C D

E

F G
H

0 kN0 kN

1 kN

0

0

0

1

0

00

0

1

0

1

0

0,int = yfGjo 0=CG

0
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 0.3125 ---- ----

FG 4.8 -405 0.375 ---- ----

GH 4.8 -405 0.375 ---- ----

HE 8 -562.5 0.9375 ---- ----

AB 4.8 270 -0.1875 ---- ----

BC 4.8 270 -0.1875 ---- ----

CD 4.8 337.5 -0.5625 ---- ----

DE 4.8 337.5 -0.5625 ---- ----

BF 6.4 180 0 ---- ----

CF 8 225 -0.3125 ---- ----

CG 6.4 0 0 ---- ----

CH 8 112.5 0.3125 ---- ----

DH 6.4 360 -1 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

0

0

0

0

1

1

1

0

0

0

0

0

0
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Member Length [m] S [kN] uVD [kN] uHD [kN] SuVDL/AE SuHDL/AE

AF 8 -450 0.3125 0 ---- ----

FG 4.8 -405 0.375 0 ---- ----

GH 4.8 -405 0.375 0 ---- ----

HE 8 -562.5 0.9375 0 ---- ----

AB 4.8 270 -0.1875 1 ---- ----

BC 4.8 270 -0.1875 1 ---- ----

CD 4.8 337.5 -0.5625 1 ---- ----

DE 4.8 337.5 -0.5625 0 ---- ----

BF 6.4 180 0 0 ---- ----

CF 8 225 -0.3125 0 ---- ----

CG 6.4 0 0 0 ---- ----

CH 8 112.5 0.3125 0 ---- ----

DH 6.4 360 -1 0 ---- ----

9th May, 2020Unit Load/Truss/Horizontal-
Vertical Deflection

∑()  ∑()Vertical +ve U -ve D

Horizontal +ve R -ve L

U D R L



2

40'

A

Find deflection of C due to the rise of temperature 

500F in the lower chord member. [α = 6.5 x 10-6/0F]

PROBLEM 17 Temperature Effect

Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

B
C

D E

30'30'30'
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Member Length [ft] Δt [0F] uVC [k] uHC [k] uVCLΔt uHCLΔt

Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

AB 30 ---- ----

BC 60 ---- ----

DE 60 ---- ----

DB 50 ---- ----

BE 50 ---- ----

EC 50 ---- ----

50

50

0

0

0

0



4

Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

A B

C

D E

1 k

C

1 k

E

B

0,int = yfCjo 1=
CE

V

25.1
40

50
1 ==CE

0,int = xfCjo
CE

HBC −=

75.0
50

30
25.1 −=−=BC

Apply Vertical Unit Load

Joint C



5

Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

B

C

D E

0,int = yfEjo 0=−−
CE

V
BE

V

0,int = xfEjo

1
50

40
25.1 −=−=

BE
V

25.1
40

50
1 −=−=BE

BE
H

CE
HDE += 50.1

50

30
25.1

50

30
25.1 =+=DE

A B

D E

C

0,int = yfBjo 0=+−
BD

V
BE

V

25.1=BD
0,int = xfBjo

BD
H

BE
H BCAB 25.275.0

50
3025.1

50
3025.1 −=++−=














AB

Joint E

Joint B
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Member Length [ft] Δt [0F] uVC [k] uHC [k] uVCLΔt uHCLΔt

AB 30 50 ---- ----

BC 60 50 ---- ----

DE 60 0 ---- ----

DB 50 0 ---- ----

BE 50 0 ---- ----

EC 50 0 ---- ----

Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

-2.25

-0.75

1.50

1.25

-1.25

1.25
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Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

A B C

D E

1 k

0,int = yfCjo 0=
CE

V 0=CE

0,int = xfCjo 1=BC

0,int = yfEjo
BE

V
CE

V ==0 0=BE

0,int = xfEjo 0=DE
BE

H
CE

H ==0

0,int = yfBjo
BD

V
BE

V ==0

0=BD

0,int = xfBjo 1=AB

Apply Horizontal Unit Load

C 1 k

E

B

B
C

D E

A B

D E

C

Joint C

Joint E

Joint B
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Member Length [ft] Δt [0F] uVC [k] uHC [k] uVCLΔt uHCLΔt

AB 30 50 -2.25

BC 60 50 -0.75

DE 60 0 1.50

DB 50 0 1.25

BE 50 0 -1.25

EC 50 0 1.25

Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

1

1

0

0

0

0

-3375 1500

-2250 3000

0 0

0 0

0 0

0 0

-5625 4500



9

Unit Load/Truss/Horizontal-
Vertical Deflection

9th May, 2020Unit Load/Truss/

Temperature Deflection

029.0  45006105.6    =−== tL
HC

u
HC



036.0  5625-6105.6    −=−==












tL
VC

u
VC



ft
C

0462.0
2

036.0
2

0.029  =−+=




























HCVCC



2

80 k

4 @ 30'

40'

A

B C D
E

F G H

Given A = 20 in2

E = 30 x 103 ksi

Findings Rotation of BC

PROBLEM 18 Rotational Deflection

9th May, 2020Unit Load/Truss/Rotational 
Deflection



3

Member Length [ft] S [k] uBC [k] SuBCL/AE

9th May, 2020Unit Load/Truss/Rotational 
Deflection

AB 30 ----

BC 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 ----

FC 50 ----

BF 40 ----

CG 40 ----

CH 50 ----

DH 40 ----

EH 50 ----



4

For S = ????/ Exists Applied Load

0=
A

M 43023080 =
E

R 40=
E

R

0= yf 80=+
E

R
A

R 40=
A

R

0= xf 0=
A

H

40 k

0 k

80 k

4 @ 30'

40'

A

B C D
E

F G H

40 k

9th May, 2020Unit Load/Truss/Rotational 
Deflection



5

Attack the 
weak/Easy part

0,int = yfBjo 0=BF

0,int = yfDjo 0=DH

0,int = yfGjo 0=CG

40 k

0 k

80 k

4 @ 30'

40'

A

B C D
E

F G H

40 k

9th May, 2020Unit Load/Truss/Rotational 
Deflection
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Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 ----

BC 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 ----

FC 50 ----

BF 40 ----

CG 40 ----

CH 50 ----

DH 40 ----

EH 50 ----

9th May, 2020Unit Load/Truss/Rotational 
Deflection

0

0

0



7

0,int = yfAjo

A

B

F

40 k

0 kN

040=+
AF

V

50
40

50
40 −=−=AF

0,int = xfAjo
AF

HAB=

30
50

30
50 ==AB

A

B
C

F

0,int = xfBjo 30==BCAB

9th May, 2020Unit Load/Truss/Rotational 
Deflection

Joint A

Joint B
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Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 ----

BC 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 ----

FC 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 ----

DH 40 0 ----

EH 50 ----

9th May, 2020Unit Load/Truss/Rotational 
Deflection

30

30

-50



9

A
B C

F G 0,int = yfFjo 0=−
CF

V
AF

V

0
50

40
50 =−

CF
V

40=
CF

V

50
40

50
40 ==CF

0,int = xfFjo














+−=

CF
H

AF
HFG

60
50

30
50

50

30
50 −=+−=

















FG

C

F G H

GHFG =−= 600,int = xfGjo

9th May, 2020Unit Load/Truss/Rotational 
Deflection

Joint F

Joint G



10

9th May, 2020Unit Load/Truss/Rotational 
Deflection

Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 30 ----

BC 30 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 -50 ----

FC 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 ----

DH 40 0 ----

EH 50 ----

-60

-60

50
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HjoDjoEjoTaking int       ,int     ,int  

40 k

0 k

80 k

4 @ 30'

40'

A

B C D
E

F G H

40 k

9th May, 2020Unit Load/Truss/Rotational 
Deflection
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9th May, 2020Unit Load/Truss/Rotational 
Deflection

Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 30 ----

BC 30 30 ----

CD 30 ----

DE 30 ----

FG 30 -60 ----

GH 30 -60 ----

AF 50 -50 ----

FC 50 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 ----

DH 40 0 ----

EH 50 ----

30

30

50

-50
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For u = ????/ Remove Applied Load/ Apply unit rotation

0=
A

M 230
30

1
130

30

1
430 =+

E
R

120

1
=

E
R

0= yf
30

1

120

1

30

1
+=+

A
R

120

1
=

A
R

0= xf 0=
A

H

9th May, 2020Unit Load/Truss/Rotational 
Deflection

1/120 k

0 k

1/30 k

4 @ 30'

40'

A

B C D
E

F G H

1/120 k
1/30 k

1/x 1/x

x

1
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Attack the 
weak/Easy part

9th May, 2020Unit Load/Truss/Rotational 
Deflection

1/120 k

0 k

1/30 k

4 @ 30'

40'

A

B C

D

E

F G H

1/120 k
1/30 k

0,int = yfBjo
30

1
−=BF

0,int = yfDjo 0=DH

0,int = yfGjo 0=CG
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9th May, 2020Unit Load/Truss/Rotational 
Deflection

Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 30 ----

BC 30 30 ----

CD 30 30 ----

DE 30 30 ----

FG 30 -60 ----

GH 30 -60 ----

AF 50 -50 ----

FC 50 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 50 ----

DH 40 0 ----

EH 50 -50 ----

-1/30

0

0
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0,int = yfAjo

A

B

F

1/120 k

0 kN

0
120

1
=−

AF
V

96

1

40

50

120

1
==AF

0,int = xfAjo 0=+
AF

HAB

160

1

50

30

96

1
−=−=AB

0,int = xfBjo
160

1
−==BCAB

A

B C

F

1/30 k

9th May, 2020Unit Load/Truss/Rotational 
Deflection

Joint A

Joint B
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9th May, 2020Unit Load/Truss/Rotational 
Deflection

Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 30 ----

BC 30 30 ----

CD 30 30 ----

DE 30 30 ----

FG 30 -60 ----

GH 30 -60 ----

AF 50 -50 ----

FC 50 50 ----

BF 40 0 -1/30 ----

CG 40 0 0 ----

CH 50 50 ----

DH 40 0 0 ----

EH 50 -50 ----

-1/160

-1/160

1/96
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A
B C

F G 0,int = yfFjo 0=−+−
CF

VBF
AF

V

0
30

1

50

40

96

1
=−+−

CF
V

40

1
=

CF
V

32

1

40

50

40

1
==CF

0,int = xfFjo














−=

CF
H

AF
HFG

80

1

50

30

32

1

50

30

96

1
−=−=

















FG

C

F G H

GHFG =−=
80

1
0,int = xfGjo

9th May, 2020Unit Load/Truss/Rotational 
Deflection

Joint F

Joint G



19

9th May, 2020Unit Load/Truss/Rotational 
Deflection

Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 30 -1/160 ----

BC 30 30 -1/160 ----

CD 30 30 ----

DE 30 30 ----

FG 30 -60 ----

GH 30 -60 ----

AF 50 -50 1/96 ----

FC 50 50 ----

BF 40 0 -1/30 ----

CG 40 0 0 ----

CH 50 50 ----

DH 40 0 0 ----

EH 50 -50 ----

-1/80

-1/80

1/96

1/32
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HjoDjoEjoTaking int       ,int     ,int  

9th May, 2020Unit Load/Truss/Rotational 
Deflection

1/120 k

0 k

1/30 k

4 @ 30'

40'

A

B C D
E

F G H

1/120 k
1/30 k

v
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9th May, 2020Unit Load/Truss/Rotational 
Deflection

Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 30 -1/160 ----

BC 30 30 -1/160 ----

CD 30 30 ----

DE 30 30 ----

FG 30 -60 1/80 ----

GH 30 -60 1/80 ----

AF 50 -50 1/96 ----

FC 50 50 1/32 ----

BF 40 0 -1/30 ----

CG 40 0 0 ----

CH 50 50 ----

DH 40 0 0 ----

EH 50 -50 ----

1/160

1/160

1/96

-1/96
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Unit Load/Truss/Horizontal-
Vertical Deflection

∑() 
Rotation +ve C-Clockwise -ve AC-Anti Clockwise

9th May, 2020Unit Load/Truss/Rotational 
Deflection

Member Length [ft] S [k] uBC [k] SuBCL/AE

AB 30 30 -1/160 ----

BC 30 30 -1/160 ----

CD 30 30 1/160 ----

DE 30 30 1/160 ----

FG 30 -60 1/80 ----

GH 30 -60 1/80 ----

AF 50 -50 1/96 ----

FC 50 50 1/32 ----

BF 40 0 -1/30 ----

CG 40 0 0 ----

CH 50 50 1/96 ----

DH 40 0 0 ----

EH 50 -50 -1/96 ----

C AC



2

80 k

4 @ 30'

40'

A

B C D
E

F G H

Given A = 20 in2

E = 30 x 103 ksi

Findings Relative

Displacement of BG

PROBLEM 19 Relative Displacement

9th May, 2020Unit Load/Truss/Relative 
Displacement



3

Member Length [ft] S [k] uBG [k] SuBGL/AE

9th May, 2020Unit Load/Truss/Relative 
Displacement

AB 30 ----

BC 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 ----

FC 50 ----

BF 40 ----

CG 40 ----

CH 50 ----

DH 40 ----

EH 50 ----



4

For S = ????/ Exists Applied Load

0=
A

M 43023080 =
E

R 40=
E

R

0= yf 80=+
E

R
A

R 40=
A

R

0= xf 0=
A

H

40 k

0 k

80 k

4 @ 30'

40'

A

B C D
E

F G H

40 k

9th May, 2020Unit Load/Truss/Relative 
Displacement



5

Attack the 
weak/Easy part

0,int = yfBjo 0=BF

0,int = yfDjo 0=DH

0,int = yfGjo 0=CG

40 k

0 k

80 k

4 @ 30'

40'

A

B C D
E

F G H

40 k

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement
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Member Length [ft] S [k] uBG [k] SuBGL/AE

AB 30 ----

BC 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 ----

FC 50 ----

BF 40 ----

CG 40 ----

CH 50 ----

DH 40 ----

EH 50 ----

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

0

0

0
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0,int = yfAjo

A

B

F

40 k

0 kN

040=+
AF

V

50
40

50
40 −=−=AF

0,int = xfAjo
AF

HAB=

30
50

30
50 ==AB

A

B
C

F

0,int = xfBjo 30==BCAB

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

Joint A

Joint B
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Member Length [ft] S [k] uBG [k] SuBGL/AE

AB 30 ----

BC 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 ----

FC 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 ----

DH 40 0 ----

EH 50 ----

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

30

30

-50
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A
B C

F G 0,int = yfFjo 0=−
CF

V
AF

V

0
50

40
50 =−

CF
V

40=
CF

V

50
40

50
40 ==CF

0,int = xfFjo














+−=

CF
H

AF
HFG

60
50

30
50

50

30
50 −=+−=

















FG

C

F G H

GHFG =−= 600,int = xfGjo

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

Joint A

Joint G
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Member Length [ft] S [k] uBG [k] SuBGL/AE

AB 30 30 ----

BC 30 30 ----

CD 30 ----

DE 30 ----

FG 30 ----

GH 30 ----

AF 50 -50 ----

FC 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 ----

DH 40 0 ----

EH 50 ----

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

-60

-60

50
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HjoDjoEjoTaking int       ,int     ,int  

40 k

0 k

80 k

4 @ 30'

40'

A

B C D
E

F G H

40 k

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement
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Member Length [ft] S [k] uBG [k] SuBGL/AE

AB 30 30 ----

BC 30 30 ----

CD 30 ----

DE 30 ----

FG 30 -60 ----

GH 30 -60 ----

AF 50 -50 ----

FC 50 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 ----

DH 40 0 ----

EH 50 ----

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

30

30

50

-50
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For u = ????/ Remove Applied Load/ Apply unit Load

0=
A

M 43011 +=
E

Rzz 0=
E

R

0= yf 0=
A

R

0= xf 0=
A

H

0 k

0 k

4 @ 30'

40'

A

B C D
E

F G H

0 k

1 k

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

1 k

z
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Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

0 k

0 k

4 @ 30'

40'

A

B C D
E

F G H

0 k

1 k

1 k

BC, BF, CG, FG, CF 
will have values

All other members 
will have value of 0
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Member Length [ft] S [k] uBG [k] SuBGL/AE

AB 30 30 ----

BC 30 30 ----

CD 30 30 ----

DE 30 30 ----

FG 30 -60 ----

GH 30 -60 ----

AF 50 -50 ----

FC 50 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 50 ----

DH 40 0 ----

EH 50 -50 ----

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

0

0

0

0

0

0

0

0
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Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

B C

F

1 k

0,int = yfBjo

0
50

40
1 =+BF

8.0−=BF

0,int = xfBjo

0
50

30
1 =+BC

6.0−=BC

C

F G

1 k 0,int = yfGjo

8.0−=CG 6.0−=FG

0,int = xfGjo

B

F G

C

0,int = yfFjo

1
40

50
8.0 ==CF

Joint B

Joint G

Joint F
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Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

Member Length [ft] S [k] uBG [k] SuBGL/AE

AB 30 30 0 ----

BC 30 30 ----

CD 30 30 0 ----

DE 30 30 0 ----

FG 30 -60 ----

GH 30 -60 0 ----

AF 50 -50 0 ----

FC 50 50 ----

BF 40 0 ----

CG 40 0 ----

CH 50 50 0 ----

DH 40 0 0 ----

EH 50 -50 0 ----

-0.6

-0.6

1

-0.8

-0.8
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∑() Relative

Displacement

+ve IW-Inward -ve OW-Outward

Unit Load/Truss/Rotational 
Deflection

9th May, 2020Unit Load/Truss/Relative 
Displacement

Member Length [ft] S [k] uBG [k] SuBGL/AE

AB 30 30 0 ----

BC 30 30 -0.6 ----

CD 30 30 0 ----

DE 30 30 0 ----

FG 30 -60 -0.6 ----

GH 30 -60 0 ----

AF 50 -50 0 ----

FC 50 50 1 ----

BF 40 0 -0.8 ----

CG 40 0 -0.8 ----

CH 50 50 0 ----

DH 40 0 0 ----

EH 50 -50 0 ----

IW OW


