6-30 Determine The Force In Members
Cd, Hi, And Ch Of The Truss And State If
The Members Are In Tension

6-30 Determine The Force In Members Cd, Hi, And Ch Of The Truss And State If
The Members Are In Tension

Understanding how to analyze forces within truss members is a fundamental skill in
structural engineering. Specifically, determining whether certain members such as Cd, Hi,
and Ch are in tension or compression helps engineers design safe and efficient structures.
In this article, we will explore the step-by-step process to calculate the forces in these
members, interpret the results, and understand their implications.

Introduction to Truss Analysis

A truss is a structure composed of straight members connected at joints, typically arranged
to support loads efficiently. Analyzing a truss involves calculating the internal forces within
its members to ensure they can withstand applied loads without failure.

The common methods used for truss analysis include:
- Method of Joints: Focuses on analyzing each joint individually to find member forces.
- Method of Sections: Involves cutting through the truss to directly compute forces in

specific members.

In this context, we often utilize the method of sections for members Cd, Hi, and Ch,
especially if they are located in different parts of the truss.

Understanding the Members and Their Positions

Before calculations, it is crucial to understand the members involved:

- Member Cd: Typically, a diagonal or horizontal member connecting points C and D.

- Member Hi: Usually a vertical or inclined member connecting points H and I.

- Member Ch: Often a diagonal or horizontal member between points C and H or C and
other joints.

Each member's position within the truss influences the method used for analysis and the
nature of the forces.



Gathering Necessary Data and Assumptions

To perform accurate calculations, collect the following data:

- Support reactions: Vertical and horizontal reactions at supports, obtained via equilibrium
equations.

- Applied loads: External forces or loads acting on the truss.

- Geometry: Coordinates of joints, member lengths, and angles.

- Material properties: For advanced analysis, but often not required for basic force
calculations.

Assumptions typically include:

- Members are pin-connected, allowing rotation without resistance.

- Loads are static and known.
- The truss is in static equilibrium.

Step-by-Step Procedure for Force Calculation

Let's walk through the typical process to determine the forces in members Cd, Hi, and Ch.

1. Draw the Free-Body Diagram (FBD)

Begin by illustrating the entire truss with all applied loads, support reactions, and member
labels clearly marked. For individual members, draw the free-body diagram showing the
member cut.

2. Calculate Support Reactions

Apply equilibrium equations to the entire truss:
- Sum of vertical forces: \(\sum F_y =0)
- Sum of horizontal forces: \(\sum F x = 0)

- Sum of moments about a point: \(\sum M =0)

Determine the support reactions as a foundation for further analysis.

3. Use Method of Sections to Isolate Members

To find the force in a specific member, cut through the truss to expose that member and a
few others. This method allows direct calculation of member forces without solving the
entire truss.



Example:

- To find the force in member Cd, make a cut passing through Cd and adjacent members.
- For Hi and Ch, similarly, choose cuts that pass through these members.

4. Write Equilibrium Equations for the Cut Section

For the isolated section, apply the equilibrium equations:

-\(\sum F_x = 0\)
-\(\sum F_y = 0\)
-\(\sum M = 0\)

Determine the unknown member forces as tension or compression.

5. Sign Convention and Interpretation

- Tension: Member force pulls apart the connected joints (usually considered positive).
- Compression: Member force pushes joints together (usually considered negative or
requiring explicit notation).

Interpret the sign of the calculated force to determine whether the member is in tension or
compression.

Calculations and Results for Members Cd, Hi, and
Ch

Let's assume you have performed the above steps and obtained the following hypothetical
results:

| Member | Calculated Force (kN) | Force Type |
— E——— R |

| Cd | 15 | Tension |

| Hi | -10 | Compression |

| Ch | 20 | Tension |

Note: Positive values indicate tension; negative values indicate compression.

Member Cd

- Force magnitude: 15 kN

- State: In tension

- Implication: The member is being pulled apart, so it must be designed to withstand tensile
forces.



Member Hi

- Force magnitude: 10 kN

- State: In compression

- Implication: The member is being pushed together, requiring the member to resist
compressive stresses.

Member Ch

- Force magnitude: 20 kN

- State: In tension

- Implication: Similar to Cd, Ch is experiencing tensile forces, necessitating proper
reinforcement.

Implications of Tension and Compression in Truss
Members

Understanding whether members are in tension or compression affects:

- Material selection: Tension members often require different specifications than
compression members.

- Design safety: Ensuring members are adequately designed to resist the forces.
- Structural stability: Proper force distribution prevents buckling or failure.

Practical Considerations in Truss Design

When designing or analyzing trusses, keep these considerations in mind:

- Member capacity: Ensure members can handle maximum expected forces.

- Joint connections: Design for forces transferred at joints.

- Redundancy: Incorporate alternative load paths to maintain stability if a member fails.
- Material behavior: Consider factors like buckling for compression members and tensile
strength for tension members.

Advanced Analysis Techniques

For complex trusses or more precise results, advanced methods can be employed:

- Finite Element Analysis (FEA): Numerical modeling for detailed force distribution.
- Influence Lines: For varying loads over the structure.
- Dynamic Analysis: When loads are not static.



Summary and Final Remarks

Determining the forces in members Cd, Hi, and Ch of a truss involves a systematic
approach grounded in static equilibrium principles. By drawing accurate free-body
diagrams, calculating support reactions, and applying the method of sections, engineers
can identify whether each member is in tension or compression and evaluate their capacity
accordingly. Proper understanding and analysis of these forces are vital for ensuring the
safety, stability, and longevity of structural designs.

In conclusion, analyzing a truss's internal forces requires careful application of fundamental
engineering principles. Recognizing whether members like Cd, Hi, and Ch are in tension or
compression helps inform material choices and structural integrity assessments. By
mastering these techniques, engineers can design resilient structures capable of
withstanding various loads efficiently.

Frequently Asked Questions

How do you determine the force in members CD, HI, and
CH of a truss using the method of joints?

You start by isolating the joint where the members connect, apply the equilibrium equations
(sum of forces in horizontal and vertical directions), and solve for the unknown member
forces. Repeating this process at different joints allows you to find the forces in members
CD, HI, and CH.

What are the signs of tension and compression in truss
members, and how are they identified in calculations?

In the calculations, a positive value for a member force typically indicates tension (member
is pulled apart), while a negative value indicates compression (member is pushed together).
The sign convention helps identify whether members are in tension or compression.

What role does the method of sections play in finding
forces in members CD, HI, and CH of a truss?

The method of sections involves cutting through the truss to expose the members of
interest directly. It allows you to analyze a section as a free body, applying equilibrium
equations to find the forces in specific members like CD, HI, and CH efficiently.

How can the joint method be applied to determine if
members CD, HI, and CH are in tension in a truss?

By analyzing the joints where these members connect, applying equilibrium equations, and



solving for the member forces, you can determine their magnitude and sign. If the force is
positive, the member is in tension; if negative, in compression.

What are common challenges when calculating forces in
members CD, HI, and CH, and how can they be
addressed?

Challenges include complex loadings and multiple unknowns. These can be addressed by
carefully selecting joints for analysis, using the method of sections for direct calculation,
and ensuring correct sign conventions and equilibrium equations are applied consistently.

How do loadings and support conditions affect the
forces in members CD, HIl, and CH?

The applied loads and support reactions influence the internal forces within the truss
members. Properly calculating support reactions ensures accurate force determination in
members CD, HI, and CH, and helps identify whether they are in tension or compression.

Can you explain the process of verifying if members CD,
HI, and CH are in tension after calculating their forces?

Yes, after calculating the member forces, check the sign of each result. Positive forces
indicate tension, meaning the member is being pulled apart. Ensure the calculations are
consistent with the loading and support conditions for verification.

What are the typical assumptions made in truss
analysis that apply to calculating forces in members
CD, HI, and CH?

The common assumptions include that members are pin-connected, axially loaded,
weightless, and that the truss is statically determinate. These assumptions simplify
calculations and help accurately determine whether members are in tension or
compression.

How does the geometric configuration of the truss
influence the forces in members CD, HIl, and CH?

The geometry determines the distribution of loads and the internal force pathways. A well-
defined geometry allows precise application of equilibrium equations, affecting whether
members like CD, HI, and CH are in tension or compression based on their position and
connectivity.

What tools or software can assist in determining forces
in specific truss members such as CD, HIl, and CH?

Structural analysis software like STAAD.Pro, SAP2000, or Autodesk Robot Structural



Analysis can model the truss and automatically calculate member forces, including those in
members CD, HI, and CH, and help identify whether they are in tension or compression.

Additional Resources

6-30 Determine The Force In Members Cd, Hi, And Ch Of The Truss And State If The
Members Are In Tension is a common and essential problem in structural analysis,
particularly within the study of trusses. Understanding how to accurately determine the
forces in individual members of a truss and whether they are in tension or compression is
fundamental for ensuring the safety, stability, and efficiency of structural designs. This
comprehensive guide will walk you through the process of analyzing these specific
members—Cd, Hi, and Ch—using classic methods such as the Method of Joints and the
Method of Sections, providing clarity and practical insights along the way.

Introduction to Truss Analysis

Before diving into the specifics of members Cd, Hi, and Ch, it’s important to understand the
basic principles that underpin truss analysis:

- Trusses are structures composed of straight members connected at joints.

- The members are typically assumed to be pin-connected, meaning they can rotate freely
at joints.

- The analysis assumes that loads are transferred through axial forces—either tension or
compression—without bending or shear within the members.

- The primary goal is to determine the internal forces in each member when external loads
are applied.

Understanding the Members and the Truss Geometry
Identifying Members Cd, Hi, and Ch

- Member Cd: Usually refers to a member connecting joints C and D, often positioned
horizontally or diagonally depending on the structure.

- Member Hi: Typically a vertical or inclined member involving joints H and |I.

- Member Ch: Likely a diagonal or horizontal member connecting joints C and H or C and
other points, depending on the specific truss layout.

To accurately analyze these members, you need a clear diagram of the truss, with all joints

labeled and external loads and supports identified. The geometry and support conditions
influence how internal forces are computed.

Step 1: Simplify the Truss Structure

Begin with a clean diagram of the entire truss:



- ldentify supports (hinges, rollers) and their reactions.

- Label all joints (A, B, C, D, H, I, etc.).

- Mark external loads and their magnitudes.

- Trace the members connecting the joints, paying attention to members Cd, Hi, and Ch.

Tip: For clarity, redraw the truss if necessary, emphasizing the members of interest for
clarity.

Step 2: Calculate Support Reactions
Before analyzing the members, determine the support reactions:

- Use the equilibrium equations:

- Sum of vertical forces = 0

- Sum of horizontal forces = 0

- Sum of moments about any point = 0

Example:

Suppose the truss is supported at points A (pin support) and B (roller support), with a load
applied at a certain joint. Calculate reactions at A and B:

- Sum vertical forces: \( R_{A_y} + R _{B_y} = \text{Total vertical load} \)
- Sum moments about A: \( R_{B_y} \times \text{distance between A and B} = \text{sum
of moments due to loads} \)

Once reactions are known, proceed to analyze internal member forces.

Step 3: Use the Method of Joints to Find Forces in Members Cd, Hi, and Ch
Method Overview

The Method of Joints involves isolating each joint where members connect and applying
equilibrium equations to solve for forces:

- At each joint, the sum of forces in the horizontal direction = 0
- The sum of forces in the vertical direction = 0

Procedure:

1. Select a joint where only two members' forces are unknown (preferably at the end of the
truss).

2. Draw a free-body diagram for that joint.

3. Write equilibrium equations:

- Horizontal: \(\sum F_ x = 0)

- Vertical: \(\sum F_y =0)

4. Solve for the unknown forces.



5. Proceed to adjacent joints to find forces in other members, including Cd, Hi, and Ch.

Analyzing Specific Members
Member Cd

- Location: Typically between joints C and D.

- Approach:

- Identify joint C or D, whichever is more convenient.

- Use equilibrium equations to solve for the force in Cd.

- Determine if force is tensile (pulling members apart) or compressive (pushing members
together).

Member Hi

- Location: Between joints H and I, or involving joint H or I.

- Approach:

- Isolate the joint(s) connected to Hi.

- Write equilibrium equations.

- Solve for the force in Hi; interpret whether tension or compression.

Member Ch

- Location: Between joints C and H, or related to other joints depending on the truss.
- Approach:

- Similar to above, analyze the joint(s) connected to Ch.

- Use equilibrium equations to determine the internal force.

Step 4: Use the Method of Sections for Efficient Calculation

When the goal is to find forces in specific members like Cd, Hi, and Ch, especially if they are
not at the ends of the truss, the Method of Sections offers a more efficient approach:

1. Pass an imaginary "cut" through the truss that intersects the members of interest (Cd, Hi,
Ch).

2. The cut should ideally pass through no more than three members whose forces are
unknown.

3. Isolate one side of the cut and draw its free-body diagram.

4. Apply equilibrium equations:

- Sum of forces in x-direction = 0

- Sum of forces in y-direction = 0

- Sum of moments about a convenient point = 0

5. Solve for the unknown forces.

This method saves time compared to analyzing each joint individually and is particularly
useful for members not directly connected at a joint with known loads.



Step 5: Determine Tension or Compression
Once the internal force in each member is found:

- Tension: Force pulls the members apart; indicated by a positive value in the sign
convention.
- Compression: Force pushes members together; indicated by a negative value.

Key Point: The sign conventions depend on your initial assumptions. Usually:

- Positive: Tension
- Negative: Compression

Always verify the sign after solving to correctly state whether the member is in tension or
compression.

Step 6: Finalize and Verify Results

- Cross-check your calculations by summing forces at various joints to ensure equilibrium.
- Confirm that all members’ internal forces are consistent with the overall load conditions.
- Assess whether members Cd, Hi, and Ch are in tension or compression based on your
calculations.

Summary: Step-by-Step Approach Recap

| Step | Action | Purpose |

R — S — |

| 1 | Draw and label the truss | Establish clarity and identify members and loads |

| 2 | Calculate support reactions | Foundation for internal force analysis |

| 3 | Use Method of Joints | Find forces in members connected at joints |

| 4 | Use Method of Sections | Efficiently analyze specific members like Cd, Hi, Ch |
| 5 | Determine tension or compression | Interpret the internal forces |

| 6 | Verify and cross-check | Ensure accuracy and equilibrium |

Practical Tips and Common Pitfalls

- Always check your assumptions regarding tension or compression signs.

- Be cautious with complex truss geometries; accurate labeling and diagrams are crucial.
- Use a consistent sign convention throughout your calculations.

- Double-check reactions before proceeding to internal member forces.

- Validate your results by summing forces at various joints, not just relying on a single
calculation.



Conclusion

Determining the forces in members Cd, Hi, and Ch of a truss is a vital part of structural
analysis, ensuring safety and performance. By systematically applying the Method of Joints
and the Method of Sections, engineers and students can accurately assess whether these
members are in tension or compression. Mastery of these techniques not only enhances
problem-solving skills but also deepens understanding of how truss structures support loads
efficiently. Remember, clarity in diagramming, consistency in sign conventions, and
thorough verification are the keys to successful analysis. With practice, analyzing complex
trusses becomes a manageable and rewarding process, ultimately leading to safer and
more economical structural designs.
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