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Trusses

Truss

Truss is structure composed of a number of members joined together at their end points in

such a manner as to form a rigid body; each member only takes axial forces. Different types

of trusses are used in bridges, roofs and covering different structures.
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Trusses
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Trusses
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Trusses

A body being squeezed

Tension

Forces
Compression

A body being stretched
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Trusses
Simple Trusses

• A truss composed of slender members joined together 
at their end points

Planar Trusses
• Planar trusses used to support roofs and bridges
• Roof load is transmitted to the truss at joints by means 

of a series of purlins
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Trusses

Simple Trusses

Planar Trusses
• The analysis of the forces developed in the truss 

members is 2D
• Similar to roof truss, the bridge truss loading is also 

coplanar
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Trusses
Simple Trusses

Assumptions for Design
1. “All loadings are applied at the joint”

- Weight of the members neglected
2. “The members are joined together by smooth pins”

- Assume connections provided the center lines of the 
joining members are concurrent
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Trusses

Simple Trusses

Simple Truss

• Form of a truss must be rigid to prevent 
collapse

• The simplest form that is rigid or stable is a 
triangle
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Trusses
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Solving Truss Forces

Assumptions:
All members are perfectly straight.
All loads are applied at the joints. 

All joints are pinned and frictionless. 

Each member has no weight.

Members can only experience tension or 
compression forces.
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Trusses

As forces are solved, update free body diagrams. Use 
correct magnitude and sense for subsequent joint free body diagrams.

Use cosine and sine to determine x and y vector 
components.



Assume all members to be in tension. A positive answer will
mean the member is in tension, and a negative number will mean the

member is in compression. B
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Method of Joints

Trusses

Truss Dimensions

3.0 ft 7.0 ft

4.0 ft
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Method of Joints

CA
D

B

RAx

RAy RCy

θ1 θ2

500lb

Example 5.1
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Trusses
Method of Joints
Using Truss Dimensions to Find Angles

3.0 ft

A

B

θ1

4.0 ft

θ2 C
D

7.0 ft

4.0 ft

1tan opp

1

adj
4.0 ft
3.0 ft

tan 

1 3.0 tan14.0

1 53.130
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Trusses
Method of Joints
Using Truss Dimensions to Find Angles

7.0 ft

4.0 ft

C
D

B

A θ
1

3.0 ft

θ2

4.0 ft

1 adjtan opp

1
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7.0 ft
tan 4.0 ft

1 7.0 tan14.0

1 29.745
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Trusses

Every member is assumed to be in tension. A positive answer 
indicates the member is in tension, and a negative answer 
indicates the member is in compression.
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Draw a free body diagram of each pin.

B

Method of Joints

CA

D
RAx

RAy RCy

53.130° 29.745°

500lb

Trusses

0

150lb
RCy

350lb
RAy

Where to Begin
Choose the joint that has the least number of unknowns. 

Reaction forces at joints A and C are both good choices to
begin our calculations.

Method of Joints

CA
D

B

RAx

500lb

AD
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CD

BD
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Trusses

Method of Joints

FY  0

RAy  ABy  0

350lb ABsin53.130  0

ABsin53.130  350lb
AB

53.130AADD
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A

437.50 lb

335500 llbb
AB   

.

AB  438 lb

Trusses

RAy= 350lb

Method of Joints

C

RCy= 150lb

A
RAx= 0 D

500lb

Update the all force diagrams based on AB 
being under compression.

B

BD

AD CD
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Trusses
Method of Joints

53.130
AD
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A

350 lb
262.50 lb

FX  0
ABx  AD  0

437.50 lb cos53.130  AD  0
AB  437.50 lb

AD  437.50 lb cos53.130

AD  262.50 lb

Trusses
Method of Joints

FY  0

RCy  BCy  0

150 lb  BC sin29.745  0

BC sin29.745  150 lb
BC
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115500 llbb

C

302.33 lb

BC  150lb
sin29.745

BC  302 lb

CD
29.745
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Trusses

RAy= 350lb

RAx= 0

Method of Joints

C

RCy= 150lb

A
D

500lb

Update the all force diagrams based on BC 
being under compression.

B 

BD

AD CD

Mr. Diyari Burhan 21

Trusses

FX  0

BCx CD  0

Method of Joints

BC  302.33 lb

CD
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29.745

150 lb

C

262.50 lb

302.33 lbcos29.745 CD  0

CD  302.33 lbcos29.745

CD  262.50 lb
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Trusses

FY  0

BD  FD  0

BD  500lb  0

BD  500lb

Method of Joints

Mr. Diyari Burhan 23

500lb

D

BD500lb

Trusses

Determine the force in each member of the truss and 
indicate whether the members are in tension or 
compression.

Example 5.2
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Trusses
Solution

• 2 unknown member forces at joint B
• 1 unknown reaction force at joint C
• 2 unknown member forces and 2 unknown reaction 

forces at point A
For Joint B,

Fx  0;

F cos45∘N F  0 F  500N (T )
BC BA BA

500N  F sin 45∘N  0  F
BC BC

  Fy  0;

 707.1N (C)
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Trusses
Solution

For Joint C,
  Fx  0;

CA CA F  707.1cos45∘N  0 F  500N (T )

  Fy  0;
Cy  707.1sin45 N  0Cy  500N∘

For Joint A,
  Fx  0;
500N  Ax  0 Ax  500N

  Fy  0;

500N  Ay  0 Ay  500N

Mr. Diyari Burhan 26
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Trusses

Solution

• FBD of each pin shows the effect of all the connected 
members and external forces applied to the pin

• FBD of each member shows only the effect of the end 
pins on the member

Mr. Diyari Burhan 27

Trusses

Example5.1
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Forthetrussshowninthefigurebelow,determinetheaxialforcesineachmember:

Example 5.3
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Trusses

Solution:

Mr. Diyari Burhan 29

푭풊풓풔풕풍풚: 풇풊풏풅 풓풆풂풄풕풊풐풏풔:

∑ 푓푥 = 0 ⇒ 퐴푥 = 0

∑ 푀푐 = 0 ⇒ +(퐴푦 ∗ 6) − (120 ∗ 3) = 0

⇒ 퐴푦 = 60 푘푁 헍

∑ 푀퐴 = 0 ⇒ −(퐶푦 ∗ 6) + (120 ∗ 3) = 0

⇒ 퐶푦 = 60 푘푁 헍

Trusses

Joint A:

∑ 푓푦 = 0 ⇒ 퐴푦 − 0.8 퐴퐵 = 0

퐴푦 60
퐴퐵 = = =  

0.8 0.8
75 푘푁 푡푒푛푠푖표푛

∑ 푓푥 = 0 ⇒ 퐴푥 − 0.6 퐴퐵 − 퐴퐷 = 0

퐴퐷 = 0 − (0.6 ∗ 75) = 0

45 푘푁퐴퐷 = −45 푘푁 = → (푐표푚푝푟푒푠푖표 )

(compression)

Tension

Mr. Diyari Burhan 30
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Trusses

Joint B:
compression

∑ 푓푥 = 0 ⇒ 0.6퐴퐵 − 0.6퐵퐶 = 0

Mr. Diyari Burhan 31

∴ 퐵퐶 = 퐴퐵 = 75 푘푁 (푡푒푛푠푖표푛)

∑ 푓푦 = 0 ⇒ 퐵퐷 + 0.8퐵퐶 + 0.8퐴퐵 − 120 = 0

퐵퐷 = 120 − (0.8 ∗ 75) − (0.8 ∗ 75) = 0

∴ 퐵퐷 = 0

∴ 퐷퐶 = 퐴퐷 = 45 푘푁 (푐표푚푝푟푒푠푖표푛)

Tension

Trusses

Example: 5.2
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Example 5.4
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Trusses
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Solution:

Step 1: Find reactions:

∑ 푀퐸 = 0 ⇒ 퐴푦 ∗ 20 − (30 ∗ 15) − (60 ∗ 10) − (30 ∗ 5) = 0

푨풚 = ퟔퟎ 풌푵 ⇧

∑ 푀퐴 = 0 ⇒ (30 ∗ 15) + (60 ∗ 10) + (30 ∗ 5) − 20퐸푦 = 0

푨풚 = ퟔퟎ 풌푵 ⇧

Check:

∑ 푓푦 = 0 ⇒ 60 + 60 − 30 − 60 − 30 = 0 ∴ 푂퐾

Trusses

Joint A:

∑ 풇풚 = ퟎ ⇒ ퟔퟎ − (
ퟒ

ퟔ. ퟒ
∗ 푨푩) = ퟎ

∴ 푨푩 = ퟗퟔ 풌푵 푪풐풎풑.

∑ 풇풙 = ퟎ ⇒ 푨푯 − (
ퟓ

ퟔ. ퟒ
∗ 푨푩) = ퟎ

Mr. Diyari Burhan 34

∴ 푨푯 = ퟕퟓ 풌푵 푻풆풏.
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Trusses

Joint B:

∑ 풇풚 = ퟎ ⇒ (
ퟒ

ퟔ. ퟒ
∗ 푨푩) − 푩푯 = ퟎ

∴ 푩푯 = ퟔퟎ 풌푵 푻풆풏.

∑ 풇풙 = ퟎ ⇒ (
ퟓ

ퟔ. ퟒ
∗ 푨푩) − 푩푪 = ퟎ

Mr. Diyari Burhan 35

∴ 푩푪 = ퟕퟓ 풌푵 푪풐풎풑.

Trusses

Joint H:

∑ 풇풚 = ퟎ ⇒ ퟔퟎ − ퟑퟎ − (푯푪 ∗
ퟒ

ퟔ. ퟒ
) = ퟎ

푯푪 = ퟒퟖ 풌푵 푪풐풎풑.

∑ 풇풙 = ퟎ ⇒ 푯푮 − ퟕퟓ − (푯푪 ∗
ퟓ

ퟔ. ퟒ
) = ퟎ

푯푮 = ퟏퟏퟐ. ퟓ 풌푵 푻풆풏.

Joint G:

∑ 풇풙 = ퟎ ⇒ 푮푯 = 푮푭 = ퟏퟏퟐ. ퟓ 풌푵 푻풆풏.

∑ 풇풚 = ퟎ
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⇒ 푮푪 = ퟔퟎ 풌푵 푻풆풏.
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Trusses

Final answers are as the following:

Example 5.4
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Trusses
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Trusses
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Trusses
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Trusses
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Trusses
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Trusses

Determine the force in members GE, GC, and 
BC of the truss. Indicate whether the members 
are in tension or compression.

Example 5.5
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Trusses
Solution

• Choose section a-a since it cuts through the three 
members

• Draw FBD of the entire truss
400N  Ax  0 Ax  400N

1200N(8m) 400N(3m) Dy (12m)  0 Dy  900N

Ay 1200N 900N  0 Ay  300N

Mr. Diyari Burhan 44

Fx  0;
M A  0;

  Fy  0;
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Trusses
Solution

• Draw FBD for the section portion

5

300N (4m) 400N (3m) FBC (3m)  0 FBC  800N(T )
300N (8m) FGE (3m)  0 FGE  800N (C)

M G  0;
M C  0;

GC GC300N  3 F  0 F  500N(T )y  F  0;
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