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Learning objectives

The importance of proper repair techniques and materials

Identify product deficiencies and understand specifications
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While our Goal is NO REPAIRS it doesn’t always work that 
way!

Repairs are necessary for two main reasons:

1. Manufacturing imperfections

2. Handling damage

Why Do We Need to Repair Precast 

Products?
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Repairs for Pipe (ASTM C76) and Manholes (ASTM C478)

“Pipe (& manholes) may be repaired, if 
necessary, because of imperfections in 
manufacture or damage during handling and 
will be acceptable if, in the opinion of the 
owner, the repaired pipe conforms to the 
requirements of this specification”
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Repairs for Box Culverts

ASTM C1433 & C1577 Section 13

“Box sections shall be repaired, if necessary, 
because of imperfections in manufacture or 
handling damage and will be acceptable if, in 
the opinion of the purchaser, the repaired 
box section conforms to the requirements of 
this specification.”
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Concrete is a Unique Construction Material

Almost every imperfection can 
be repaired if proper techniques 

and materials are used.
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We must remember that:
Not everything should be repaired!

Basic Guidelines:

Will the product meet all the 
requirements after the repair?

Not only dimensional, but strength, 
durability and water-tightness as well.
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Classification of Repairs

Structural

Performance

Cosmetic
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Structural Repairs

Major defect repair

•Compromises structural integrity or 
designated use of the piece

•Needs to be inspected by qualified 
individual and documented

• If it can’t be repaired, then reject it
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Performance / Functional Repairs

• Fix only what needs fixing – don’t create 
more problems

• Use Approved Materials – strong, durable, 
good bond

• Final Appearance and Function is important
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Cosmetic Repairs

Appearance is important!

Product appearance can be your:

BEST SALESMAN OR

YOUR WORST SALESMAN
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Cosmetic Repairs

•Evaluate 

•Minor defect repair
•One that does not impact the functional use or 
expected service life of the product, routine (e.g. 
chips, bug holes)

•Should have standard repair techniques and 
approved materials
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Joint Repairs for Gasketed Joints

ASTM C443 - Joints Using Rubber Gaskets, Section 14
• Repair must be smooth, free of spalls, cracks, and imperfections that 

would adversely affect the performance of the joint (7.1.2) 

• Circumferential length of a single area to be repaired shall not exceed 
one fourth of the inside diameter or equivalent diameter

• Circumferential length of several areas combined shall not exceed one 
half of the inside diameter or equivalent diameter

• Owner may require water-tightness testing to prove performance (13 psi, 
10 minutes, straight)
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Repair Materials

Repair Materials 



QUALITY SCHOOL

CONCRETEPIPE.ORG

QUALITY SCHOOLQUALITY SCHOOL

Repair Material Selection

Repairs should be made with like materials

Therefore: Repair concrete with concrete
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Basic Repair Materials

Cement – Portland (can blend gray and white)

Sand – screened or Masons

Water
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Patching Recipe Example

Large patches – use same concrete as the product 
was produced from or a stiff mixture of:

1 part cement: 3 parts sand (1:3 volume) + water

Smaller, more refined patches – very stiff paste

1 part cement: 2 to 2-1/2 parts sand + water

Water = clean water
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Additives

Air entraining - as required for F/T

Water reducers – limit water content, shrinkage

Polymer admixtures – improve bond, cure 
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Cosmetic Repair Recipes

Cosmetic wipe – paintable

Fill porous bells and spigots – stiff consistency

• 1 part cement + water      
• 1 part cement: 1 part sand + water (preferred)

Must be finished flush and not overdone
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Bonding Grout

Bonding Grouts – paintable

•None

•1 part cement + water

• Immediately before patching

Avoid emulsifying bonding agents

- PVA (polyvinyl acetate)
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Dry
Moist

BONDING AGENTS

Cement and Water



QUALITY SCHOOL

CONCRETEPIPE.ORG

QUALITY SCHOOLQUALITY SCHOOL

Pre-packaged Patch Materials
They have their place, especially in special applications

➢very thin overlays 

➢need for quick setting

➢need for high early strength

➢special curing requirements

➢non-shrink applications

➢flowable materials, if specified.  

Some are excellent, some are questionable.



QUALITY SCHOOL

CONCRETEPIPE.ORG

QUALITY SCHOOLQUALITY SCHOOL

Pre-packaged Materials

Reasons for failure:

•Too much water or re-tempering

•Wrong material formulation

• Improperly mixed

• Improperly applied

• Improperly cured.

Read and follow ALL labeled directions exactly.
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Repair Methods

Repair Methods
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Structural Repair

1) Remove unsound concrete from area to be 
repaired

2) Check the position of reinforcing and/or add 
additional reinforcing as necessary

3) Form as necessary to reconstruct product to 
original shape

4) Dampen mating surface with water and let go 
surface dry (SSD) or apply bonding agent as 
required
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Make repair with original concrete or low slump repair mortar 
consisting of 1 part cement : 3 parts sand, depending on the 
size of repair and detail required  

• Air entrain repair mortar when necessary

• Best to make repairs as soon after casting as practical

Tarp product or repaired area immediately after repair is 
completed to allow repair to pre-set.

Steam cure after pre-set is recommended.

Structural Repair
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Performance / Functional Repair

1) Remove unsound concrete from area to be repaired (if any)

2) Dampen mating surface with water let surface dry (SSD)

3) Make repair with very stiff repair mortar consisting of: 1 part 
cement (1-1/2  to 3) parts sand and water, depending on size or 
imperfection

4) Remove excess material (especially on joint sealing surfaces)

5) Cure properly to prevent premature drying and shrinkage
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FINISH THE JOB - Check your work

Dimensional Tolerance – Product Specifications

Dimensional Tolerance – Joint Tightness and Function

Appearance
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Defect Review

Defect Review
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Defect Review – Pipe (C76) and Manhole (C478)

Rejection due to cracking:

•Fractures or cracks passing through the wall, except for a 
single end crack that does not exceed the depth of the joint

•Damaged or cracked ends where such damage would 
prevent making a satisfactory joint

•Any continuous crack having a surface width of 0.01” or more 
for a length of 12” or more (unloaded)
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Defect Review – Box Culverts

Rejection due to cracking, ASTM C1433 & C1577

•Fractures or cracks passing through the wall, except for a 
single end crack that does not exceed the depth of the 
joint
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Defect Review – Pipe (C76) and Manhole (C478)

Rejection due to material or production defects

•Defects that indicate proportioning, mixing, and molding not 
in compliance or surface defects indicating honeycombed or 
open texture that would adversely affect the function of the 
product

•The ends of the piece are not normal to the walls and 
center line of the pipe, and not within the limits of variations 
given in the standards
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Defect Review – Box (ASTM C1433 & C1577)

Rejection due to material defects

•Defects that indicate mixing and molding 
not in compliance with 9.1, or honeycombed 
or open texture that would adversely affect 
the function of the box sections



QUALITY SCHOOL

CONCRETEPIPE.ORG

QUALITY SCHOOLQUALITY SCHOOL

Defect Review – Box (C1433 & C1577) (cont.)

Rejection due to material or production defects

•Abnormalities in the ends of the box sections to the walls and 
center line of the box section, within the limits of variations 
given in Section 11, except where beveled ends are specified, 
and

•Damaged ends, where such damage would prevent making a 
satisfactory joint.
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Repairable or 
Non-Repairable ?
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Defect Review

You are now the QC Inspector

Do the following products:

• Meet specifications?

• Can they be repaired?

• Or should they be rejected?
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REPAIRS



QUALITY SCHOOL

CONCRETEPIPE.ORG

QUALITY SCHOOLQUALITY SCHOOL

www.concrete-pipe.org
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QUESTIONS?
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