
An Introduction To Failure Mode And Wedge
Sliding Analysis For Concrete
Concrete is one of the most widely used construction materials due to its
durability and strength. However, like any other material, concrete is susceptible
to failure under certain conditions. Understanding the failure modes associated
with concrete structures is crucial for engineers and architects to ensure the
safety and longevity of their designs.

What is Failure Mode Analysis?

Failure mode analysis is a systematic process of identifying potential failure
modes and their causes to prevent future failures. The analysis involves studying
the behavior of a material or structure under various load conditions and
identifying the failure modes that may occur.

Common Failure Modes in Concrete

Concrete can fail in different ways depending on the loads and environmental
conditions it is subjected to. Some of the common failure modes in concrete
structures include:
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Cracking: Cracks can occur in concrete due to excessive tensile stress or
improper curing.

Shear Failure: Shear failure occurs when the shear stress acting on the
concrete exceeds its shear strength.

Flexural Failure: Flexural failure happens when the bending moment on the
concrete exceeds its flexural capacity.

Compression Failure: Compression failure occurs when the compressive
stress on the concrete exceeds its compressive strength.

to Wedge Sliding Analysis

Wedge sliding analysis is a specific failure mode analysis technique used to
evaluate the likelihood of sliding failures in concrete structures. It involves
analyzing the forces acting on wedges within the concrete to determine if they will
slide under the applied loads.

In wedge sliding analysis, wedges are defined as discrete regions where failures
or sliding can occur. These wedges can be caused by several factors such as
cracks, joints, or interfaces between different materials.

Importance of Failure Mode and Wedge Sliding Analysis

Understanding the failure modes and potential sliding failures in concrete
structures is crucial for several reasons:
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1. Safety: Identifying potential failure modes helps engineers design structures
that can withstand the anticipated load conditions, preventing catastrophic
failures that can lead to injury or loss of life.

2. Durability: Analyzing potential sliding failures allows engineers to incorporate
measures to minimize or control sliding, ensuring the long-term stability and
durability of the concrete structure.

3. Cost-effectiveness: By addressing failure modes and potential sliding issues
early in the design phase, costly repairs or retrofitting can be avoided.

Steps in Failure Mode and Wedge Sliding Analysis

The following steps are typically followed in failure mode and wedge sliding
analysis for concrete structures:

1. Identify Potential Failure Modes: Engineers identify potential failure modes
based on the specific project requirements, the type of structure, and the
loads it will be subjected to.

2. Analyze Material Properties: Understanding the mechanical properties of the
concrete, such as its compressive strength, shear strength, and tensile
strength, is necessary for accurate analysis.

3. Perform Structural Analysis: Engineers use various structural analysis
techniques to simulate the behavior of the concrete structure under different
load scenarios.

4. Conduct Wedge Sliding Analysis: Once potential failure modes are identified,
engineers perform wedge sliding analysis to evaluate the likelihood of sliding
failures at critical locations.



5. Implement Preventive Measures: Based on the analysis results, engineers
implement preventive measures to mitigate potential failure modes or control
sliding issues in the structure.

Failure mode and wedge sliding analysis are essential tools for engineers and
architects working with concrete structures. By understanding the different failure
modes and conducting thorough analyses, professionals can create safe,
durable, and cost-effective designs that will stand the test of time.
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Introductory technical guidance for civil, structural and geotechnical engineers
interested in soil mechanics. Here is what is discussed: 1. GENERAL 2. LIMIT
EQUILIBRIUM ANALYSIS 3. SLIDING PLANES 4. RESULTANT LOCATION 5.
FLOTATION 6. BEARING 7. GEOTECHNICAL EXPLORATIONS AND TESTING
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