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introduction

Connections play a vital role in the structural integrity of concrete and steel structures. Proper
design and execution of these connections are critical to ensuring the safety and durability of
the overall structure. Adhering to design standards, conducting thorough behavior analysis, and
maintaining quality during construction can prevent premature failures and enhance structural
performance.

5.8 References

1. ACI Committee 318. Building Code Requirements for Structural Concrete.
2. American Institute of Steel Construction (AISC). Steel Construction Manual.
3. ASCE 7. Minimum Design Loads for Buildings and Other Structures.

4. Iranian National Building Regulations, Chapter 10: Design and Construction of Steel
Structures.

5. Standard 2800: Seismic Code for Design of Buildings.

Chapter Four: Connections in Concrete and Steel Structures

5 .Y.Introduction

Connections in concrete and steel structures are among the most crucial elements in structural
design and execution. The overall performance of a structure largely depends on the proper
transfer of forces through these connections. This chapter delves into the various types of
connections, their characteristics, design standards, execution methods, and their behavior
under loading conditions.

5 .Y.Types of Connections in Concrete Structures
5.Y,).Moment Connections

Moment connections in concrete structures are designed to transfer bending moments and shear
forces. These connections are commonly found in beam-to-column joints and must be designed

A4



to prevent shear failure while ensuring adequate moment capacity. Reinforcement detailing
plays a significant role in their performance.

5.Y,Y.Hinge (Pin) Connections

Hinge connections are used to transfer axial and shear forces while allowing relative rotation
between connected members. These connections are typically employed in simple structures
and frames where flexibility is necessary.

5.Y,Y.Fixed (Rigid) Connections

Fixed connections are designed to transfer the full range of forces—bending moments, shear,
and axial forces—from one member to another. They are typically used in rigid frame systems
and require detailed reinforcement to ensure stability and load transfer.

5 .Y.Types of Connections in Steel Structures
5.Y,).Bolted Connections

Bolted connections are widely used due to their ease of installation, disassembly, and high
strength. Bolts in these connections can function in two primary ways: frictional (slip-critical)
or bearing-type. Proper tightening and the use of high-strength bolts are crucial for their
performance.

5.Y,Y.Welded Connections

Welded connections are one of the most common connection types in steel structures, offering
uniform force transfer and a seamless appearance. However, weld quality is critical, as poor
welding can lead to cracks and structural failure.

5.Y,Y.Hinge and Fixed Connections
Hinge Connections: Allow rotational movement, typically used in simple frames.

Fixed Connections: Transfer moments, shear, and axial forces, commonly requiring full
penetration welds or a combination of welds and high-strength bolts.

5 .4.Design Requirements for Connections
5.4,Y.Design Standards
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The design of connections in concrete and steel structures adheres to global standards such as
ACI 318 for concrete and AISC for steel. In addition, seismic design codes like ASCE 7 ensure
connections can withstand dynamic loading. In Iran, the 2800 Standard and Chapter 10 of the
National Building Regulations are crucial references.

5.4,Y.Connection Behavior Analysis

Connections must be analyzed under various loading conditions, including gravitational and
seismic forces. For seismic design, connections should be ductile enough to dissipate energy
without brittle failure.

5 .6 .Execution Methods for Connections
5.9,).Concrete Structures

Accurate Formwork and Reinforcement: Ensuring proper overlap and anchorage of
reinforcement bars.

Quality Concrete Placement: Avoiding voids or honeycombing during pouring.
5.9,Y.Steel Structures
Proper Welding: Using suitable electrodes and ensuring weld quality through inspections.

Bolt Tightening: Using torque wrenches to achieve specified bolt tension, ensuring the
connection’s reliability.

5.7.Common Issues and Failures in Connections

Cracking in Concrete Connections: Often due to shrinkage or improper curing.
Voids in Concrete Joints: Caused by poor compaction during placement.

Weld Failures: Resulting from inadequate welding or lack of inspection.

Bolt Shearing: Occurs when bolts are subjected to excessive shear forces or improper
tightening.

5 .v.Conclusion

Connections play a vital role in the structural integrity of concrete and steel structures. Proper
design and execution of these connections are critical to ensuring the safety and durability of
the overall structure. Adhering to design standards, conducting thorough behavior analysis, and
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maintaining quality during construction can prevent premature failures and enhance structural
performance.

.¥,AReferences

) ACI Committee 318. Building Code Requirements for Structural Concrete.
.YAmerican Institute of Steel Construction (AISC). Steel Construction Manual.
.YASCE 7. Minimum Design Loads for Buildings and Other Structures.

.Ylranian National Building Regulations, Chapter 10: Design and Construction of Steel
Structures.

5. Standard 2800: Seismic Code for Design of Buildings.
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