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Overview

• What is an Adhesive Anchoring “System”?
• Reinforced Concrete Member Design
• Anchor Theory & Code Requirements
• Alternative Methods of Design
• Design Concept of Post-Installed Reinforcing
• Applications



What is an Adhesive 
Anchoring “System”?
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Adhesive Anchoring Systems

Adhesive “System” Has Two Components:

Threaded Rod

Torque-Controlled Bonded 
Anchor

Reinforcing Bar

Adhesive
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Adhesive Anchoring Systems

Adhesive “System” Has Two Components:

Reinforcing BarAdhesive



Reinforced Concrete 
Member Design
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Reinforced Concrete Member Design

Uses Reinforcing Bar to:
• Increase bending strength
• Increase tensile strength
• Increase compressive strength (confinement)

Traditionally Cast-in-Place



Adhesive Anchoring Systems
as Recognized by IBC
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ACI 318-11 Scope
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ACI 318-11 Scope
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ACI 355.4

• Establishes Requirements for Code Recognition
• Addresses Conditions Using “Anchor Theory” Only
• Post-Installed Reinforcing Applying Concepts of 

Development & Lap Splices is Excluded



Principles of Anchor Theory
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• ACI 318 Appendix D uses “Anchor Theory” as a 
Calculation Model 

• Reinforcing Dowels Are Designed As Anchor Bolts
• Principle stresses transferred from

the rods to the surrounding concrete
• Three failure modes considered for

both tension and shear  

Basic Principles of “Anchor Theory”
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Tension Failure Modes:

• Steel

• Concrete Breakout

• Bond Stress

Basic Principles of “Anchor Theory”
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Shear Failure Modes:

• Steel

• Concrete Breakout

• Concrete Pryout

Basic Principles of “Anchor Theory”
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Basic Principles of “Anchor Theory”

d

d

• Embedment Depth: 4d to 20d
#8 Rebar Max. Embedment Depth = 20”

• Concrete Splitting Failure Precluded
By Increasing Edge Distance

• Steel Strength Defined by Ultimate Tensile
Strength, futa
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Basic Principles of “Anchor Theory”

d

d

• Does Not Explicitly Consider the Influence
of Reinforcement in the Member

• “Supplementary Reinforcement”
Used to Control Splitting or Increase 

• “Anchor Reinforcement” Increase
Concrete Breakout Capacity
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ACI 355.4



Alternative Methods of Design
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Alternative Methods of Design
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ICC-ES AC308

• Addresses Post-Installed Reinforcing Using Development 
& Lap Splices

• New Design Tool
• Significant Benefits To This Design Approach
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AC308 Test Program

Total of 17 Tests:

• 4 Bond strength
• 1 Bond/Splitting
• 6 Reliability
• 2 Installation Procedure
• 3 Durability
• 1 Seismic



Qualified Adhesive 
Anchor Systems
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Evaluation Report

Qualified Adhesive Anchoring System:
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Evaluation Report

Qualified Adhesive Anchoring System:
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Evaluation Report



Development & Lap Splices for 
Post-Installed Reinforcing 
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Concept of Development & Lap Splices

• Max. Embedment Depth: 60d
#8 Rebar = 60” 

• Assumes: 
1. Reinforcing Bar Reach

Minimum Yield Strength
2. Reinforcing Bar is Controlled by 

Yield Strength
3. Embedment is Sufficient to Preclude

Splitting
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Concept of Development & Lap Splices

• Post-Installed Reinforcing is Limited to 
Straight Reinforcing Bars

• ACI 318 Chapter 12 is Used to 
Determine Development Length

• ACI 318 Chapter 7 is Used to Determine
Spacing and Cover Requirements 

• ACI 318 Chapter 21 is Used for 
Earthquake-Resistant Structures Steel
Steel Detailing
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Powerful Design Tool

• Bypasses “Anchor Theory” Design Considerations:
1. Concrete breakout
2. Splitting reduction factor
3. Ultimate tensile strength
4. Embedment Depth Limit = 20d

• “Post-Installed Reinforcement” Concept:
1. Develops bar sufficiently to preclude splitting
2. Develops bar sufficiently to yield reinforcing
3. Embedment Depth Limit = 60d
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Applications

The Possibilities Are Endless!

• Slab Extension

• Stacked Wall Panels

• Moment Frame Extension

• Column Extensions
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Questions?

Jeff Stoneman, P.E.
Field Engineer

Simpson Strong-Tie Co. Inc.
702.429.4456
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