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Determine the force in each member of the truss in terms of the load P and 

state if the members are in tension or compression. 

Given:  truss and P 

Find: force in each of the members in 

terms of P 

Solution: 
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Ax 

Ay 
Cy 

Diagram Body Free

1. Draw a free body diagram 

2. Note that there are three unknown 

reaction forces FBE, FBA, and FDE 

3. There are no zero force members 

4. Use that the two force equilibrium 

equations and the moment 

equilibrium equation to solve for the 

three unknown forces 
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Take moments about joint A to solve 

for Cy 
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Use force equilibrium to solve for the 

reactions at A 

1. Select the joint to begin the calculation of 

forces in the members 

2. Note that since Ax is zero, the truss is 

symmetric. 

3. Therefore, joint A or C is the appropriate 

point to start the calculations 
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Start with joint A 

Solving

and

tension in drawn forces unknown all
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Next move to joint D although B is also appropriate  

since there are only two unknowns at either joint. 
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Draw all unknown forces in tension 

and 

By symmetry 

Free body Diagram 

6 - ١٠/134 

Determine the force in each member of the truss and state if the members 

are in tension or compression. 

Given:  truss and loads 

Find: force in each of the members 

Solution: 
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Diagram Body Free

1. Draw a free body diagram for the 

structure 

2. Note that there are four unknown 

reaction forces Fx, Fy, Axand Ay 

3. The equilibrium equations cannot 

resolve the reaction forces for the 

entire structure. 
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Use equilibrium equations to solve for 

three of the unknowns. 
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A review of the structure indicates that there are only two 

unknown forces in the members meeting at joint D. Use 

equilibrium to solve for the forces in the members. 

and

tension in forces unknown all Draw

Cjoint for  ncompressio in be will F and  -FF :Note CDCDDC =
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Diagram Body Free
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Next move to joint C . Now there are only two 

unknown forces since FCD is known 

CECB F and Ffor  solving

and

tension in forces unknown all Draw

member. force zero a becomes F then 0F with EBCE =

member. force zero a also is F imilarly,
BF

s
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If the maximum force that any member can support is 4 kN in compression, 

determine the maximum force P that can be supported at point B. Take d=1 

m. 

Given:  truss and load, Fmax=4 kN 

Find: Pmax 

Solution: 
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Diagram Body Free

1. Check for zero force  members (CD and CB) 

2. Draw a free body diagram for the structure 

3. Note that there are three unknown reaction forces  

4. The equilibrium equations cannot resolve the 

reaction forces in terms of  force P. 
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Use equilibrium equations to solve for three of the 

unknowns. 

( ) ( )
P.A

dPd.A

M

y

y

E

3331

0 2 51

0

=

=−−

=∑

members the in forces find to

Joints of Method

6 - ٣١/84 ����� � ������� :������� � !�"#$%
&  

3.25

1.5

Ay 

FAB 

FAF 

Joint A - Joints of Method

( )ncompressio    4042

0
253

1

0

P.F

.
FA

F

AB

ABy

y

−=

=+

=∑

( )
P.E

PF

.

.
FF

F

y

AF

ABAF

x

3331

tension    2

0
253

51

0

−=

=

=+

=∑

tension in forces unknown all draw

Bjoint  to move

6 - ٣٢/84 ����� � ������� :������� � !�"#$%
&  



12/2/2025 

17 

3.25

1.5

)5(    
2

5
(2) 1

(1) .5

FBF 

FBA 
FBC

=0 

FBE 

BJoint  - Joints of Method

( )
( )ncompressio    3727

tension    8631

0
5

2

5

2

253

1

0

P.F

P.F

FF
.

F

F

BD

BF

BDBFBA

y

−=

=

=−−

=∑

0
5

1

5

1

253

51

0

=+−+−

=∑

BDBFAB

x

FF
.

.
FP

F

0F note

tension in forces unknown all draw

BC =

Fjoint  to move

solving
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Djoint  to move

and
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Example 1:  Determine the force in each member of the 
truss and indicate whether the members are in tension or 
compression.  Assume that all members are pin-connected. 
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FBD of entire 
structure to get 

reactions: 

∑Fx = 0 = Ax + 2 kip 
   Ax = -2 kip   ⇐ 
 

∑MA = 0 = 10 kip (10’) - Dy (20’) + 10 kip (20’) + 2 kip (15’) 
   Dy = 16.5 kip   ⇐ 
 

∑MD = 0 = -Ay (20’) + 10 kip (10’) - 2 kip (15’) 
    Ay = 3.5 kip   ⇐ 

A x 

A y D y 

x 
y 

10 kip 
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10 kip 
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15
 f
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tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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A   =-2 kipx

A    =3.5 kipy
Dy
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tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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@A 
∑Fy = 0 = Ay + FAB sin 56.3°   FAB  = - 4.21 kip   ⇐ 
 

∑Fx = 0 = Ax + FAB cos 56.3°+ FAE  FAE  =  4.33 kip   ⇐ 
 
@B 
∑Fy = 0 =  FAB sin 56.3° + FBE   FBE  =  3.50 kip   ⇐ 
 

∑Fx = 0 = -FAB cos 56.3°+ FBC   FBC  =  -2.34 kip   ⇐ 
 
@D 
∑Fx = 0 =  FDE     FDE  =  0   ⇐ 
 

∑Fy = 0 =  Dy  + FCD    FCD  =  -16.5 kip   ⇐ 
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A   =-2 kipx

A    =3.5 kipy
Dy

10 kip

2 kip

10 kip
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A
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D
E56.3° 56.3°

56.3°56.3°

tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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A   =-2 kipx

A    =3.5 kipy
Dy
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F
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F
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D
E56.3° 56.3°

56.3°56.3°

tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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@A 
∑Fy = 0 = Ay + FAB sin 56.3°   FAB  = - 4.21 kip   ⇐ 
 

∑Fx = 0 = Ax + FAB cos 56.3°+ FAE  FAE  =  4.33 kip   ⇐ 
 
@B 
∑Fy = 0 =  FAB sin 56.3° + FBE   FBE  =  3.50 kip   ⇐ 
 

∑Fx = 0 = -FAB cos 56.3°+ FBC   FBC  =  -2.34 kip   ⇐ 
 
@D 
∑Fx = 0 =  FDE     FDE  =  0   ⇐ 
 

∑Fy = 0 =  Dy  + FCD    FCD  =  -16.5 kip   ⇐ 
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A   =-2 kipx

A    =3.5 kipy
Dy
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2 kip
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F
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F
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F
CD

F
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F
BC

A

B

C

D
E56.3° 56.3°

56.3°56.3°

tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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A   =-2 kipx

A    =3.5 kipy
Dy

10 kip

2 kip

10 kip

F
AB

F
AB

F
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F
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F
BE
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BE

F
AE
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AE
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DE

F
DE

F
CD

F
CD

F
BC

F
BC

A

B

C

D
E56.3° 56.3°

56.3°56.3°

tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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@A 
∑Fy = 0 = Ay + FAB sin 56.3°   FAB  = - 4.21 kip   ⇐ 
 

∑Fx = 0 = Ax + FAB cos 56.3°+ FAE  FAE  =  4.33 kip   ⇐ 
 
@B 
∑Fy = 0 =  FAB sin 56.3° + FBE   FBE  =  3.50 kip   ⇐ 
 

∑Fx = 0 = -FAB cos 56.3°+ FBC   FBC  =  -2.34 kip   ⇐ 
 
@D 
∑Fx = 0 =  FDE     FDE  =  0   ⇐ 
 

∑Fy = 0 =  Dy  + FCD    FCD  =  -16.5 kip   ⇐ 
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A   =-2 kipx

A    =3.5 kipy
Dy

10 kip

2 kip
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F
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F
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F
AE

F
AE

F
DE

F
DE

F
CD

F
CD

F
BC

F
BC

A

B

C

D
E56.3° 56.3°

56.3°56.3°

tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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@C 
∑Fx = 0 = -FBC - FCE cos 56.3°+ 2 kip     FCE  =  7.82 kip   ⇐ 
 

∑Fy = 0 = 10 kip + FCE sin 56.3°+ FCD     FCD  = - 16.51 kip ⇐ 
 
@E 
∑Fx = 0 = ...        Could write these equations, but all  
∑Fy = 0 = ...  unknowns have been determined.  Good 
    idea to use these equations for a check! 
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A   =-2 kipx

A    =3.5 kipy
Dy

10 kip

2 kip

10 kip

F
AB

F
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F
CE

F
CE

F
BE

F
BE

F
AE

F
AE

F
DE

F
DE

F
CD

F
CD

F
BC

F
BC

A

B

C

D
E56.3° 56.3°

56.3°56.3°

tan   15/10 = 56.3°-1

FBDs of joints to get member forces (internal forces) 

  Note that  + Fij 
corresponds to 

tension in 
member  ij. 
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When a load is not applied at a joint, we usually use an 
equivalent load system ... 

  

  MB∑ = 0 

   ⇒   F1 =
L − s

L
F   

  MA∑ = 0

     ⇒   F2 =
s

L
F

L

s

L

F

1F 2F

a)

b)

A B

The bending 
experienced by 
member AB is 

treated separately. 
6 - ٥٠/84 
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example:  Determine the force in each 
member of the double scissors truss in 

terms of the load P, and state if the 
members are in tension or compression. 

FBD = FAC = -2P√5/3 
FBF = FEC = P√2 

FAB = FCD = -P√2/3 
FAE = FFD = 5P/3 

FEF = 2P/3 

P P 
L  /3 L  /3 L  /3 

L  /3 

A 

B C 

D E F 

6 - ٥١/84 

C

9 ft

P

A

B C

DE F

9 ft 9 ft

9 ft

P

9 ft

P

A

B

DE F

9 ft 9 ft

12 ft

P

1)

2)

1)  Determine all member forces 
for truss #1. 
 

2)  Determine all member forces 
for truss #2. 
 

3)  Let all members in trusses #1 
and #2 be of the same material 
with the same cross section shape.  
If buckling is neglected, which of 
the two trusses do you think will 
be stronger?  If buckling is 
considered, might your answer 
change?  Explain. 
     

(Buckling will be discussed next 
lecture!) 

Supplementary HW Problem 
(will not be collected) 

6 - ٥٢/84 
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Sample Problem 6.1 

Using the method of joints, determine 
the force in each member of the truss. 

SOLUTION: 

• Based on a free-body diagram of the 
entire truss, solve the 3 equilibrium 
equations for the reactions at E and C. 

• Joint A is subjected to only two unknown 
member forces.  Determine these from the 
joint equilibrium requirements. 

• In succession, determine unknown 
member forces at joints D, B, and E from 
joint equilibrium requirements. 

• All member forces and support reactions 
are known at joint C.  However, the joint 
equilibrium requirements may be applied 
to check the results. 

����� � ������� :������� � !�"#$%
&  
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6 - ٥٤/134 

Sample Problem 6.1 
SOLUTION: 

• Based on a free-body diagram of the entire truss, 
solve the 3 equilibrium equations for the reactions 
at E and C. 

( )( ) ( )( ) ( )m 1.8m 3.6kN 4.5m 7.2kN 9.0

0

E

M C

−+=

=∑

↑=  kN 45E

∑ == xx CF 0 0=xC

∑ ++−== yy CF   kN 45  kN 4.5–  kN 900

↓=  kN 5.31yC

����� � ������� :������� � !�"#$%
&  
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Sample Problem 6.1 

• Joint A is subjected to only two unknown 
member forces.  Determine these from the 
joint equilibrium requirements. 

534
kN 0.9 ADAB FF

==
kN 25.11

kN 75.6

=

=

AD

AB

F

F

• There are now only two unknown member 
forces at joint D. 

( ) DADE

DADB

FF

FF

5
32=

=

kN 5.13

kN 25.11

=

=

DE

DB

F

F

6 - ٥٥/84 
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Sample Problem 6.1 

• There are now only two unknown member 
forces at joint B.  Assume both are in tension. 

( )
lb 3750

25.115.40 5
4

5
4

−=

−−−==∑

BE

BEy

F

FF

kN 9.16=BEF

( ) ( )
kN63.23

9.169.1675.60 5
3

5
3

+=

−−−==∑

BC

BCx

F

FF

kN 63.23=BCF

• There is one unknown member force at joint 
E.  Assume the member is in tension. 

( )
kN 4.39

9.65.130 5
3

5
3

−=

++==∑

EC

ECx

F

FF

kN 4.39=ECF

6 - ٥٦/84 
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Sample Problem 6.1 

• All member forces and support reactions are 
known at joint C.  However, the joint equilibrium 
requirements may be applied to check the results. 

( ) ( )
( ) ( )checks    04.39kN 5.31

checks    04.39kN 63.23

5
4

5
3

=+−=

=+−=

∑

∑

y

x

F

F

6 - ٥٧/84 
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The Howe bridge truss is subjected to the loading shown. Determine the 

force in members HD, CD, and GD, and state if the members are in tension 

or compression. 

Given:  truss and loads 

Find: force  in members HD, CD, GD 

Solution: 

����� � ������� :������� � !�"#$%
&  
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FHD 

FCD 

Ey 

FHG 
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Ey yA

xA

6 - ٦١/84 ����� � ������� :������� � !�"#$%
&  

Ey yA

xA

Diagram Body Free

1. Draw a line to cut all members of interest CD, HD, HG 

2. Note that there are 5 unknowns  (1 reaction forces and the forces in 4 members) 

3. Use truss equilibrium to solve for Ey and Method of Sections to solve for 3 forces in 

the members. 

4. Use Method of Joints to solve for member GD 

( ) ( ) ( ) ( )
kN 45

0820124042016

0

=

=−−−

=∑

y

y

A

E

E

M

mEquilibriu Truss
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FHD 

FCD 

Ey 

FHG 

( ) ( )
( )

( ) ( ) ( )
( )

( )ncompressio   kN 077

04045

0

tension   kN 50

044048

0

tension   kN 45

044

0

.F

cosFE

F

F

FE

M

F

EF

M

HD

o

HDy

y

CD

CDy

H

HG

yHG

D

−=

=−−

=

=

=−−

=

=

=+−

=

∑

∑

∑

Sections of Method

Cabout Moment 

Habout Moment 

direction  y in Forces

6 - ٦٣/84 ����� � ������� :������� � !�"#$%
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FDH 

FDC 
FDE 

FDG 

Diagram Body Free

( )tension   kN 5

045

0

=

=−

=∑

GD

o

HDGD

y

F

cosFF

F

Joints of Method

DJoint 

6 - ٦٤/84 ����� � ������� :������� � !�"#$%
&  



12/2/2025 

33 

6 - ٦٥/134 

The tower truss is subjected to the loads shown. Determine the force in the 

members BG and CF, and state if the members are in tension or 

compression. The left side ABCD stands vertically. 

Given:  truss and loads 

Find: BG and CF 

Solution: 

����� � ������� :������� � !�"#$%
&  
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FBA 

FGF 

FBG 
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FFE 

FCB 

FFC 
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FBA 

FFG 

FBG 

FEF 

FCB 

FCF 
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1.5

12
12.093

04.7

FEF 

FCB 

FCF 

Diagram Body Free

1. Draw two lines to isolate the members of interest BG, CF 

2. Note we only need to solve for two members (not all) 

3. Using the method of sections, considering the top of the 

truss, will result in at most 3 unknowns for each cut. 

4. The equilibrium equations for each cut are sufficient to 

find the desired forces. 

( ) ( ) ( )( ) ( )( )

( )

( )ncompressio   kN 298

036
09312

51

0

ncompressio   kN 715

0522434
09312

51
52

09312

12

0

.F

F
.

.
F

F

.F

.
.

.
F.

.
F

M

CF

CFFE

x

FE

FEFE

C

−=

=+++








=

−=

=−−







−








−

=

∑

∑ #1Cut 
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1.5

12
12.093

0
4.7

FAB 

FGF 

FGB 

FFG 

FBG 

FBA 

Diagram Body Free

( ) ( ) ( )
( )

( )ncompressio   kN 113

0366
09312

51

0

ncompressio   kN 2615

04652283          

4
09312

51

09312

51
452

09312

12

0

.F

F
.

.
F

F

.F

-. 

.

.
F

.

.
.

.
F

M

BG

BGFG

x

FG

FGFG

B

−=

=++++








=

−=

=−−









−
















+








−

=

∑

∑

#2Cut 
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Sample Problem 6.3 

Determine the force in members FH, 
GH, and GI. 

SOLUTION: 

• Take the entire truss as a free body.  
Apply the conditions for static equilib-
rium to solve for the reactions at A and L. 

• Pass a section through members FH, 
GH, and GI and take the right-hand 
section as a free body. 

• Apply the conditions for static 
equilibrium to determine the desired 
member forces. 

6 - ٧٢/84 
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Sample Problem 6.3 

SOLUTION: 

• Take the entire truss as a free body.  
Apply the conditions for static equilib-
rium to solve for the reactions at A and L. 

( )( ) ( )( ) ( )( )
( )( ) ( )( ) ( )

↑=

++−==

↑=

+−−

−−−==

∑

∑

  kN 5.12

kN 200

  kN 5.7

m 25kN 1m 25kN 1m 20

kN 6m 15kN 6m 10kN 6m 50

A

ALF

L

L

M

y

A

6 - ٧٣/84 
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Sample Problem 6.3 

• Pass a section through members FH, GH, and GI 
and take the right-hand section as a free body. 

( )( ) ( )( ) ( )
kN 13.13

0m 33.5m 5kN 1m 10kN 7.50

0

+=

=−−

=∑

GI

GI

H

F

F

M

• Apply the conditions for static equilibrium to 
determine the desired member forces. 

TFGI   kN 13.13=

6 - ٧٤/84 
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Sample Problem 6.3 

( )( ) ( )( ) ( )( )
( )( )

kN 82.13

0m 8cos

m 5kN 1m 10kN 1m 15kN 7.5

0

07.285333.0
m 15
m 8

tan

−=

=+

−−

=

°====

∑

FH

FH

G

F

F

M

GL

FG

α

αα

CFFH   kN 82.13=

( )

( )( ) ( )( ) ( )( )
kN 371.1

0m 10cosm 5kN 1m 10kN 1

0

15.439375.0
m 8

m 5
tan

3
2

−=

=++

=

°====

∑

GH

GH

L

F

F

M

HI

GI

β

ββ

CFGH   kN 371.1=
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simple example: 

Say we want the 
internal forces here 

FA B FA B
cut

FAx

Ay By

f
int
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Procedure for truss analysis: 

Example 1: Find the internal force in member BE. 

10 kip 

10 kip 
2 kip 

10 ft 10 ft 

15 ft 

A 

B 

E 

C 

D 

6 - ٧٧/84 ����� � ������� :������� � !�"#$%
&  

1)  Find the support reactions. 

Ax

Ay Dy

x

y
10 kip

2 kip

10 kip

10 ft 10 ft

15
 f

t ∑Fx = 0  Ax  
∑Fy = 0  Ay 
∑MA = 0  Dy 

} → 
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2)  Make a cut that passes through the member(s) of 
interest.  On FBD, introduce the unknown internal forces. 

10 kip 

10 kip 
2 kip 

15 ft 

A 

B 

E 

C 

D 

a 

a 
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2)  Make a cut that passes through the member(s) of 
interest.  On FBD, introduce the unknown internal forces. 

10 kip 

10 kip 
2 kip 

15 ft 

A 

B 

E 

C 

D 

a 

a 
10 kip 

10 kip 
2 kip 

15 ft 

A 

B 

E 

C 

D 

b 

b 
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2)  Make a cut that passes through the member(s) of 
interest.  On FBD, introduce the unknown internal forces. 

10 kip 

10 kip 
2 kip 

15 ft 

A 

B 

E 

C 

D 

a 

a 
10 kip 

10 kip 
2 kip 

15 ft 

A 

B 

E 

C 

D 

b 

b 

Cut aa introduces four unknowns whereas cut bb introduces 
three.  Since we have only three equilibrium equations, cut bb 
is the better choice. 6 - ٨١/84 

10 kip 

10 kip 

E 

C 

A x 

D y A y 

D 

F BE 

F AE 

F BC 

F BE 

2 kip 
B 

FBD 

∑Fx = 0  FAE  
∑Fy = 0  FBE 
∑Mp = 0  FBC 

} → 
Using either 
FBD, solve 
equilibrium 
equations 

6 - ٨٢/84 
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example:  Using the method of sections, determine the 
internal force in member AB. 

A1000 N

x

y

4 m 4 m 4 m 4 m

4 m

200 N

BG C
D

H

F

E

TAB = 424 N (tension) 
6 - ٨٣/84 ����� � ������� :������� � !�"#$%
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1 m

1.25 m

1.5 m

A

9 kN
B

C

D

F

E

8 kN
6 kN

example:  Determine the force in each member of the truss. 

But first, is the truss S.D., S.I., or a M? 

m=12, n=6 
m+6=3n 

6 - ٨٤/84 

MF4
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S.I. Statically Indetermined

M. Mechanism
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example:  Determine the force in each member of the truss. 

 FAB = −6 KN,  FCF = −8 KN , FDE = −9 KN, other Fij = 0 or unknown. 

1 m

1.25 m

1.5 m

A

9 kN
B

C

D

F

E

8 kN
6 kN
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