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The WHY of Pipe 
Inspection and 
Evaluation

A low-cost way of verifying 
that you are getting what 
you paid for



What does PII 
accomplish ?

• Proof of proper installation 

• Proof of appropriate soil compaction 

• Confirms there are no issues in the pipe causing future 
operational issues

• Looks for damage during or after the installation of the pipe 



Flexible and Rigid



What Inspection Specifically Looking for in 
Installed Pipe?
• Rigid – RCP

• Joint Issues
• Separations
• Damage/Cracks/Chips
• Infiltration

• Cracks
• Size length & Width
• Location
• Pattern (Longitudinal, Circumferential, Star Multi directional, etc.…)

• Other Items
• Stains & Efflorescence

• Flexible – CMP, Thermoplastics????



What Inspection Specifically Looking for in 
Installed Pipe?

• CMP & Thermoplastic
• Deflection

• X-Y Deflection
• Ovality – Out of plane deformation

• Wall Deformation
• Buckling
• Dents/Local Deformation

• Cracking in pipe wall
• Joint Damage

• Separations
• Damage
• Infiltration

• CMP
• Damage to any coatings



Evaluation tools for post installation inspection  



Other evaluation tools…



Other evaluation tools…

National Association 

of Sewer Service 

Companies



ASTM C1840 “Standard Practice for Inspection and Acceptance of 
Installed Reinforced Concrete Culvert, Storm Drain & Storm Sewer Pipe” 

➢Pipe Inspection Equipment and Procedures

❖ Excellent “How to Inspect” Tools and Techniques

❖ Equipment and Operator Accuracy Verification

❖ Inspection Report Requirements

➢Installed Pipeline Evaluation and Acceptance Criteria

❖ Evaluation guidelines for cracks, joints and infiltration

❖ Establishes criteria for:

• Acceptable condition

• Repairable condition

• Rejection of defective products

• Products that require further evaluation

•OBJECTIVE & MEASURABLE CRITERIA







“Internal inspections shall be conducted 
on all buried rigid pipe installations to 
evaluate issues that may affect long-
term performance, such as cracks, joint 
quality, and alignment.”

Source: 
AASHTO LRFD Bridge Construction Specifications, 
Section 27: Concrete Culverts

AASHTO LRFD Bridge Construction Specification

All pipes shall undergo inspection 
during and after installation to ensure 
proper performance. … Final internal 
inspections shall be conducted on all 
buried thermoplastic pipe installations 
to evaluate issues that may affect 
long-term performance.

Source: 
AASHTO LRFD Bridge Construction Specifications, 
Section 30: Thermoplastic Pipe



Longitudinal – AASHTO 27.6.4

Circumferential – AASHTO 27.6.5

Cracks in Concrete Pipe
Crack Limits – AASHTO

Cracks </= 0.01” are not concern

Cracks > 0.01” evaluate to determine if 
detrimental (number of cracks, pattern and 
width)

Cracks </= 0.10” Acceptable in non-corrosive 
environments (ph>5.5) Width of dime = 0.05”



Spalls – AASHTO 27.6.6 

Spalling is a fracture of the concrete parallel 
or inclined to the surface of the concrete. 
Minor or Isolated spalls are not a problem.

Slabbing – AASHTO 27.6.7

Structural failure from tension forces causing 
large slabs of concrete “peel” away from the 
sides of the pipe. (remediated or replaced)

Cracks in Concrete Pipe - AASHTO



Size

+Pattern

+Location

Severity

Cracks in Concrete Pipe

Key Components 

of Crack Evaluation



Indicates Impact Damage

Depends on size of area, size of cracks

Star cracks greater than .05” in width in acidic 
areas are candidates for remediation

Pattern Cracks in Concrete Pipe

Star Cracks



Due to shrinkage/curing cracking

Surface cracks w/ no depth

Significance 
NOT Structural or durability Issue

Random Cracks in Concrete Pipe

Hairline Cracks



Self Healing Cracks

What is This?

AUTOGENOUS HEALING

Concrete Extrudes Calcium Hydroxide

Converts to Calcium Carbonate or Limestone



Deflection Limits – AASHTO 30.7.2

< 5% - no remediation required

5% to 7.4% - shall be evaluated

≥ 7.5% - remediate or replace

Defects in Thermoplastic Pipe

“Installed pipe deflections that exceed five 

percent of the initial inside diameter may 

indicate that the installation was substandard.”



Deflection Limits – AASHTO 30.7.2

Defects in Thermoplastic Pipe



Defects in Corrugated Metal Pipe

• Uneven laps

• Deflection greater than 7.5%

• Elliptical shaping (circular pipe only)

• Misalignment (vertical and horizontal)

• Ragged or diagonal sheared edges

• Loose, unevenly lined or spaced rivets, 
imperfectly shaped rivet heads



Defects in Corrugated Metal Pipe

• Unfinished ends

• Lack of stiffness indicating wrong gauge

• Scaled or broken protective coating

• Dents or bends in the metal

• Improperly seated bells/spigots

• Joint separations exceeding manufacturer’s 

recommendation



1. All Storm Sewer Pipes: Visual

How is PII Accomplished?



1. All Storm Sewer Pipes: 
Visual and CCTV Inspection

How is PII Accomplished?

Low Barrel Distortion

High Barrel Distortion

Pan – Rotate - Zoom



2. Flexible and Semi-rigid:
Mandrel Test – Laser Profiler

No Sooner Than 30 Days

Prior to Final Acceptance

1. All Storm Sewer Pipes: Visual and CCTV Inspection

How is PII Accomplished?

Cues Laser Ring

Rausch Spinning Laser Head



2. Flexible and Semi-rigid:
Mandrel Test – Laser Profiler

No Sooner Than 30 Days

Prior to Final Acceptance

3. All Pipe Materials:
Joint Widths

Cracks

1. All Storm Sewer Pipes: Visual and CCTV Inspection

How is PII Accomplished?



Why Spend the Time and Money on Inspection?

PII – Is it Worth it?

Did You Get What You Paid For?
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