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Abstract: Trusses are widely used structural systems in bridges, roof frameworks, towers, cranes, and
industrial sheds because of their strength, lightweight nature, and economical construction. Analysis
of truss members is essential to determine internal forces and ensure structural safety. Two classical
methods commonly used in Engineering Mechanics are the Method of Joints and the Method of
Sections. Both techniques are based on static equilibrium principles but differ in procedure, speed, and
application. This paper presents a comparative analysis of the Method of Joints and Method of
Sections. Their theoretical background, calculation steps, advantages, limitations, and practical
applications are discussed. Results show that the Method of Joints is  suitable for complete truss
analysis, while the Method of Sections is more efficient when forces in selected members are required
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L. INTRODUCTION
Trusses are frameworks composed of straight members connected at joints. Loads are generally applied at joints, and
members carry axial tension or compression forces.

Common applications of trusses:
e Roof trusses

e Bridges
e Towers
e  (Cranes

e  Industrial sheds
e  Transmission towers

To design a safe truss, engineers must determine forces in all members. Two important analytical methods are:
1. Method of Joints
2. Method of Sections

Both methods use static equilibrium equations:

SFx=0
2Fy=0
YM=0

This paper compares both methods in terms of procedure, accuracy, time, and engineering applications.
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II. LITERATURE REVIEW

Classical structural mechanics textbooks recommend the Method of Joints for complete member-force determination.
The Method of Sections is preferred when only a few member forces are needed.

Researchers found that:
e  Method of Joints is systematic but lengthy for large trusses.
e Method of Sections saves time for selected members.
e Software tools validate both methods accurately.
e Combining both methods gives best practical results.

Modern structural analysis software uses matrix approaches, but classical methods remain essential for learning
fundamentals.

II1. OBJECTIVES OF THE STUDY
To study both truss analysis methods.
To compare procedure and efficiency.
To determine suitable applications of each method.
To analyze advantages and limitations.
To improve understanding of truss behavior.

M.

IV. THEORY OF METHOD OF JOINTS
In this method, each joint is isolated as a free body and equilibrium equations are applied.
At every joint:

SFx=0
2Fy=0
Steps:

1. Calculate support reactions.
2. Start at a joint with maximum two unknown forces.
3. Solve member forces joint by joint.
4. Continue until all members are analyzed.
Suitable for complete truss analysis.

V. THEORY OF METHOD OF SECTIONS
In this method, the truss is cut through selected members, and one part is considered for equilibrium.
Equations used:

YFx=0
SFy=0
SM=0
Steps:
1. Determine support reactions.
2. Pass an imaginary section through required members.
3. Separate one part of truss.
4. Apply equilibrium equations.
5. Solve directly for selected member forces.
6. Suitable for large trusses when only few members are needed.
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VI. METHODOLOGY
A Pratt roof truss with 10 members was selected.
Analysis performed by:
1. Method of Joints
2.  Method of Sections
3. Software verification

Tools used:
e STAAD.Pro
e SAP2000
e AutoCAD
e MATLAB

Parameters compared:
e Time required
e  Number of calculations
e Accuracy
e Ease of use

VII. SAMPLE COMPARISON
For force in central diagonal member:
By Method of Joints:
e Need support reactions first
e Solve 4 to 5 joints before reaching target member

By Method of Sections:
e  Cut section through target member
e Solve directly using moment equation

Hence, Method of Sections is faster for selected members.

Parameter Method of Joints Method of Sections
Approach Analyzes joints one by one. Cuts through desired members.
Fx=0
_ T Fx=0 LFx
Equations S Fy=0 YFy=0
4 Y M=0
Best For Finding forces in all members. Finding forces in specific members.
Time Required High (for large trusses). Low (for a few members).
Ease of Use Beginner-friendly. Requires skill in selecting "cuts."
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VIII. RESULTS AND ANALYSIS
Parameter Method of Joints Method of Sections
Full Truss Analysis Excellent Moderate
Selected Members Slow Excellent
Number of Steps High Low
Use of Moments No Yes
Best for Large Truss Moderate High
Learning Simplicity High Medium
Findings

1.  Method of Joints is ideal for complete analysis.
Method of Sections is efficient for selected forces.
Joints method is easier for beginners.

Sections method reduces lengthy calculations.
Both methods produce same final results.

nohk WS

IX. APPLICATIONS
1 Roof Trusses: Member force determination.
2 Bridge Trusses: Central member analysis using sections.
3 Crane Structures: Load carrying member checks.
4 Towers: Full member analysis.
5 Educational Engineering Labs: Teaching equilibrium principles.

X. DISCUSSION
Both methods are important and complementary rather than competitive.
Benefits of Method of Joints
e Systematic
e Easy to understand
e  Gives all member forces

Benefits of Method of Sections
e  Faster for required members
e  Useful in large trusses
e Uses moment equation efficiently

Challenges
e Joints method becomes lengthy in large trusses.
e Sections method needs proper section selection.
Best engineering practice often combines both methods.
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XI. CONCLUSION

This study confirms that both the Method of Joints and Method of Sections are essential tools in truss analysis. The
Method of Joints is best for complete structural analysis, while the Method of Sections is more efficient for determining
selected member forces quickly.

Engineering students and professionals should understand both methods for accurate and economical structural design.

XII. RECOMMENDATIONS
Use Method of Joints for small and medium trusses.
Use Method of Sections for large trusses.
Combine both methods for practical design work.
Verify results using software tools.
Teach both methods through graphical and physical models.
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