
6.8.2 Load tests shall be conducted in accordance with the 
monotonic or cyclic procedures in ACI 437.2.

6.8.3 
t

6.8.4 
permitted to retest the member or structure in accordance 
with ACI 437.2. It shall be permitted to waive the maximum 

t

6.8.5 Model analysis shall be permitted to supplement 
calculations.

R6.8.2

-

the cyclic procedure.

R6.8.3 The t

R6.8.4 ACI 437.2
t

this t

R6.8.5 This code permits model analysis to be used to 
supplement structural analysis and design calculations. 
Model analysis involves the construction and experimental 

-
ences are provided in  and White 

.
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CHAPTER 7—DESIGN OF STRUCTURAL REPAIRS

7.1—General

7.1.1 Repaired structural elements and connections within 
the work area shall have design strengths at all sections at 

-

7.2—Strength and serviceability

7.2.1 Repaired structures shall be designed to meet the 

7.2.2 Repair design and construction procedures shall 

the existing and repaired structure during the repair process.

7.2.3
with , repairs to address serviceability issues 
shall be considered.

7.3—Behavior of repaired systems

7.3.1

integrated with the existing structure, creating a structural 

7.3.1.1 Repairs incorporating new members shall be 
designed to be integrated with the existing structure, creating 

R7—DESIGN OF STRUCTURAL REPAIRS

R7.1—General 

Chapter 2, are 

-

.

R7.1.1

and listing, leaning and tilting displacements.

R7.2—Strength and serviceability

R7.2.2 During the repair process, it may not be possible 

-
tions caused by existing loads may be locked in by the repair.

-

serviceability conditions are met. As an example, creating 
a large opening in structural slabs may necessitate cutting 

-

This is especially critical near corner and edge columns 
where the slab shear stress is typically highest.

R7.2.3

-
tions and use.

R7.3—Behavior of repaired systems

R7.3.1.1
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-
ture shall be evaluated according to the design-basis code.

7.3.2
-

rial or repair system. It shall be permitted to use 

existing concrete.

7.3.3
shall maintain composite behavior under service load. The 
repaired system shall be designed to mitigate potentially 

substrate is lost.

7.4—Interface bond of cementitious repair 

materials

7.4.1 Repair design shall include an analysis to determine 
-

new structural members that act integrally with the existing 

-

between new members and the structure.

structure and the new members so that the assumed load 

should be considered.

R7.3.2
between the existing member and the repair material or 

to an ultimate limit state, others may be limited to service 
conditions. Composite behavior can be achieved by chem-

-

be acceptable.

ACI 440.1R and 440.2R. Design 
provisions to achieve composite behavior with structural 

-

R7.3.3 Nonstructural repairs intended to improve dura-

service loads. To prevent potentially dangerous conditions in 
-

systems should be designed to provide redundant attachment 

R7.4—Interface bond of cementitious repair 

materials

R7.4.1
cementitious repair materials and existing substrate can 

depending on repair geometry and the applied loads. The 
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vu

7.4.1.1

vu vni

where vni

5.3.2.

7.4.1.2
accordance with Table 7.4.1.2.

Table 7.4.1.2—Testing requirements where vu is 

partially or totally resisted by the concrete

vu Testing requirements

Bond integrity testing

Greater than 30 psi

7.4.2 vu

7.4.3 vu -

-

structural mechanics, but these calculations can be complex. 

, and .

-

R7.4.2

5.3.2.
A properly prepared substrate is achieved by removing 

existing deteriorated, damaged, or contaminated concrete. 
The exposed sound concrete is then roughened and cleaned 

ICRI Guide-
line No. 210.3

less critical applications, and indicates that tensile bond test 

-
cate a partially damaged, contaminated, or otherwise inad-

BS EN 1504-10 suggests minimum 

-

be achieved through bond.
-

with , ground-penetrating radar or 
impact-echo described in  or ICRI Guideline 
No. 210.4.

R7.4.3

-
-

ICRI Guideline No. 210.3 provides guidance on the number 

American Concrete Institute Copyrighted Material—www.concrete.org

CODE REQUIREMENTS FOR ASSESSMENT, REPAIR, AND REHABILITATION OF EXISTING CONCRETE STRUCTURES (ACI 562-19) 51

CODE COMMENTARY

https://www.civilenghub.com/ACI/916681864/ACI-562?src=spdf


7.4.4 vu

provided.

7.4.5 vu -

7.4.6 -
dance with .

7.4.7 -

and acceptance criteria.
Bond capacity has primarily been evaluated using direct 

and as described in ICRI Guideline No. 210.3. In some 
instances, laboratory slant shear tests in accordance with 

-
sions. Slant shear test results typically exceed direct tension 

-
-

bond is discussed in 
to assume that the repair to substrate bond will resist an 

and ICRI Guideline No. 310.2R.

R7.4.5 This provision provides an alternative to bond 
strength testing.

R7.4.6 

-

R7.4.7

in accordance with the recommendations contained in ACI 
355.2 and 355.4

-
-
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7.5—Materials

7.5.1 Materials in a structure shall be permitted to remain 

7.5.2 Except as permitted by this code, materials permitted 

used. Like materials shall be permitted, provided they do not 

7.5.3
approval in accordance with 1.4.

7.5.4 -

stability, thermal movement, durability, corrosion resistance, 
-

mental conditions.

R7.5—Materials

R7.5.2 -

R7.5.4
mechanical, chemical, and electrical properties. Docu-

ACI 301, 
, ACI 503R, ACI 503.5R, , , 

, 1R, ICRI Guideline No. 320.2R, 
ICRI Guideline No. 320.3R, ICRI Guideline No. 330.1, 
and ICRI Guideline No. 340.1

include volume stability, bond compatibility and durability, 
mechanical compatibility, and electrochemical and perme-
ability compatibility. Generally, the intent is to use a repair 
material or repair system that has physical, mechanical, and 

thermal changes.

-

drying shrinkage, creep, thermal changes, moisture absorp-

caused by relative volume changes.
, , 

Repair materials such as portland-cement concrete, port-
land-cement mortar, polymer-cement concrete, polymer 

materials, and similar products are commonly used. Repair 
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7.6—Design and detailing considerations

7.6.1 Repair design shall be based upon the member 
conditions in .

7.6.2 Concrete�

design.

7.6.3 Reinforcement

7.6.3.1

repair design in accordance with the design-basis code. The 
-

as smooth bars.

7.6.3.2 Repair design shall consider the location and 
-

materials might not necessarily contain portland cement, but 
should be selected to achieve the necessary service, strength, 

ductility. Electrical and chemical reactivity between the 
-

ACI 440.1R ACI 
440.2R ICRI 
Guideline No. 330.1 and 

-

R7.6—Design and detailing considerations

R7.6.2

alkali-silica reaction, physical damage, corrosion-induced 
spalling, and cracking.

Chloride penetration can cause corrosion that can lead to 
-

R7.6.3 Reinforcement

R7.6.3.1 Repair design should consider the in-place 

-
-

sion. Further considerations may also include the location 

-

-

 and . CRSI 

R7.6.3.2
-

-

.
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7.6.3.3

permitted to be calculated based upon development in both 
the existing concrete and new materials and in accordance 
with the design-basis code.

7.6.4 Prestressed structures

7.6.4.1
the repair design.

7.6.4.2

R7.6.3.3

concrete cover, delaminated concrete, concrete strength, or 

-

ACI 440.1R and ACI 440.2R provide detailing guidance 

 Bulletin No. 10.

R7.6.4 Prestressed structures

R7.6.4.1

is provided in ACI 423.4R, ACI 222.2R, ICRI Guideline No. 
210.2, , and .

R7.6.4.2

-

chloride-ion content are listed in ASTM C1152M, ASTM 
, and 

-
tion is available.
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7.6.4.3
removal during repair shall not exceed the limits established 
in the design-basis code.

7.6.5 Anchoring to concrete�Post-installed anchors shall 
be designed in accordance with 

Unbonded tendons are designed to be permanently 

the tendon.

the applied loads. Analysis based on actual loading at the time 

-

tendons should be reanchored and restressed to restore 

tendons can be restored by splicing or by installing new 
tendons with anchors at intermediate locations, at the end 

.

-

conditions such as corrosion pitting and hydrogen embrittle-
ICRI Guideline No. 210.2 and ACI 222.2R

evaluated.

R7.6.4.3
member may cause excessive compressive and tensile stress 
in the remaining concrete section and may alter secondary 

joists and girders that have a relatively small section and 

relatively small initial precompression. This change is 
acceptable as long as durability and strength are addressed 

Scollard and 

R7.6.5
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anchor is installed.

7.6.6 Repair geometry

in both the existing structure and the repair area.

7.6.7 Expansion joint materials�

determine the design strength. Anchors should be selected 
considering the expected concrete substrate cracking condi-
tion. For example, post-installed anchors used in the tension 

concrete condition.
, 

installed anchors in both cracked and uncracked concrete. 
ACI 355.2 and 355.4

include installation, testing, and inspection procedures.
For post-installed expansion or undercut anchors, manu-

procedures to engage the anchor.
For adhesive anchors and dowels, hole cleaning and mois-

taken until the adhesive has cured.

special inspection procedures to ensure that the installa-

R7.6.6 Repair shapes with sharp reentrant corners can 
cause stress concentrations that may result in cracking. 

be considered to reduce stress concentrations and possible 
cracking. Methods discussed in ICRI Guideline No. 310.1R 
provide guidance to reduce cracking in concrete repairs 

R7.6.7 Repairs to expansion joint materials are common, 
particularly those subjected to snow removal operations.

joint. Typically, expansion joint capacities listed in manu-

minimum installation width to maximum installation width 
and assume the joint will be installed when the joint is at 

the summer or winter months will experience movement 

American Concrete Institute Copyrighted Material—www.concrete.org

CODE REQUIREMENTS FOR ASSESSMENT, REPAIR, AND REHABILITATION OF EXISTING CONCRETE STRUCTURES (ACI 562-19) 57

CODE COMMENTARY

https://www.civilenghub.com/ACI/916681864/ACI-562?src=spdf

