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Home Inspection Tips for Buyers

The WHY of Pipe
Inspection and
Evaluation

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




Sewer line
iInspections are

cheap, but sewer
repairs can be
extremely expensive.

* Proof of proper installation
What does Pl * Proof of appropriate soil compaction

dCCOM plish ? e 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

SYSTEM STRENGTH SYSTEM STRENGTH

FLEXIBLE

Backfill > Pipe Pipe > EaaIQﬁLL
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What Inspection Specifically Looking for in
Installed Pipe?
* Rigid — RCP

* Joint Issues

* Separations

* Damage/Cracks/Chips

* [Infiltration
e Cracks

* Size length & Width

* Location

» Pattern (Longitudinal, Circumferential, Star Multi directional, etc....)
e Other Items

* Stains & Efflorescence

* Flexible — CMP, Thermoplastics????
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What Inspection Specifically Looking for in
Installed Pipe?

* CMP & Thermoplastic
* Deflection
e X-Y Deflection
e Ovality — Out of plane deformation
* Wall Deformation
* Buckling
* Dents/Local Deformation
e Cracking in pipe wall
* Joint Damage
* Separations
* Damage
* Infiltration

« CMP
* Damage to any coatings
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Evaluation tools for post installation inspection
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Other evaluation tools...

Culvert & Storm Drain
System Inspection Guide

1SBN: 978-1-56051-720-7

Post Installation
Evaluation and Repair
of Installed Reinforced Concrete Pipe
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Other evaluation tools...

Standard Practice for

Evaluation of Precast Concrete

Drainage Products Standard Setting the Industry Standards
-gn - | for the Rehabillitation of
AASHTO Designation: R 73-16' s peci fications Underground Utilities

Release: Group 2 {June 2016) for Road, Bridge, and Municipal
Construction

2021

Michigan Department of Transportation

@VMIDOT

KENTUCKY
TRANSPORTATION
CABINET

National Association
of Sewer Service
Companies

AASHIO

American Association of State Highway and Transportation Officials
444 North Capitol Street NW.. Suite 243
Washington, D.C. 20001

lllinois De; ment
of 'I'ranspopratlgtion
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ASTM C1840 “Standard Practice for Inspection and Acceptance of
Installed Reinforced Concrete Culvert, Storm Drain & Storm Sewer Pipe”

»Pipe Inspection Equipment and Procedures . ___ — ——
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»Installed Pipeline Evaluation and Acceptance Criteria
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APPENDIX

(Nonmandatory Information)

X 1. Summary of Crack Evaluation Criteria

Cracking Width, in. Maximum Length Pattern, conditions Section Acceptance Criteria
<0.01 N/A 8.2.1.1 :§9 quiring

<0.05 non-corrosive environment 8.2.\2 remediation

hinge cracks more than 2 guadrants

0.01 <w <0.05 gntire pipe > 0.1 in. vertical offset across cragﬂ Q.EZJ[ZI
- segment = N
allowing entry of b‘aﬂg 8.2.2.1(3)
longitudinal . ! ﬂ ; 322901 reguiring further
Lol o2 = 82.2.2(1) engineer evaluation
0.05<w< 0.1 hinge crac e than one guadrant 8.2.2.2(2)
N/A ¥al offset across crack 8.2.2.2(3)
A\
> 0.1 < 3ft (\,,‘(:(\ N/A 8.2.23
requiring
Alé O N/A 8.2.3.1 remediation

o
[
=9
=

y ]
v -y .- .
’ trequiring
<0.10 "fq cb.lmference N/A .2.4. r:':;’nfdigic::n

>30% of corrosive environment 8.2.5.1 iri
circumferential ' circumference = re.qumn_g fulrthPTr
u-jNEA N/A offset that impedes flow 8.2.5.2 enzinesr evaluaton
‘ .
‘ i : requiring
e N/A N/A allowing entry of backfill 8.26.1 rernediation
- —
ukiMirectional >0.05 . >25%of more than one quadrant 8.2.7 m
circumference — remediation
. . . not requiring
<
<0.10 N/A filled with calcium carbonate 8.2.8 ermediation
any -
>0,10 N/A filled with calcium carbonate 8.2.8 requiring further

— engineer evaluation
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X2. Summary of Joint Evaluation Criteria

, TEXAS

Joint Type Condition Section Acceptance Criteria
separation < manuf requirements 8.3.1.1(1
cracks £ 0.10 on joint sealing surface 8.3.1.1(2
<0.75 offset 8.3.1.1(3) \Q
silt and soil tight allow entry of soil particles per section 3.2 8.3.1.1(4 QO
chips or spalls w/o exposed circumferential reinf 8.3.1.1(5 6
show stain, level 1 or level 2 infiltration if 1-5 criteria are met 8.3.1.1( ‘0 . e
— — - = G® not requiring remediation
exposed gasket or sealing material if 1-5 criteria are met R\
separation less than manuf reamt R \'\ 1.2(1
cracks < 0.05 on joint sealing surface N [ 8.3.1.2(2
leak resistant <0.75 offset ~ 8.3.1.2(3)
chips or spalls w/o exposed gasket, sealing mat or & ‘ﬂéntial reinf. | 8.3.1.2(4)
show stain or level 1 infilgc 8.3.1.2(5)
separation > manuf ents 8.3.2.1(1)
cracks > 0.1 Xt \edling surface 8.3.2.1(2
silt and soil tight A\ oMoffset 8.3.2.1(3)
infiltra f €0)l particles > defined in section 3.2 8.3.2.1(4
infjl?tion and not meeting criteria 8.3.1.1 8.3.2.1(5) . :
, = reguiring further engineer
separation > manuf requirements 8.3.2.2(1 evaluation
cracks > 0.05 on joint sealing surface 8.3.2.2(3 -
sk resistant ( \ - >0.75 offset | 8.3.2.2(1)
exposed gasket or sealing material 8.3.2.2(4
level 2 infiltration and total line leakage rate > leak resistant joint
\ \(\ requiremerfcs e
sﬂland soil tight chips or spalls in the sealing surface that expose structural reinf 8.3.3.1(1
any joint separation that exposes the backfill material 8.3.3.1(2
chips or spalls in the sealing surface that expose structural reinf 8.3.3.2(1 reguiring remediation
leak resistant allow entry of any backfill 8.3.3.2(2)
level 3 infiltration 8.3.3.2(3)
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AASHTO LRFD Bridge Construction Specification

“Internal inspections shall be conducted All pipes shall undergo inspection

on all buried rigid pipe installations to during and after installation to ensure
evaluate issues that may affect long- proper performance. ... Final internal
term performance, such as cracks, joint inspections shall be conducted on all
quality, and alignment.” buried thermoplastic pipe installations

to evaluate issues that may affect
long-term performance.

Source: Source:
AASHTO LRFD Bridge Construction Specifications, AASHTO LRFD Bridge Construction Specifications,
Section 27: Concrete Culverts Section 30: Thermoplastic Pipe
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Cracks in Concrete Pipe
Crack Limits — AASHTO

Longitudinal — AASHTO 27.6.4
Circumferential — AASHTO 27.6.5

Cracks </=0.01" are not concern

Cracks > 0.01” evaluate to determine if

detrimental (hnumber of cracks, pattern and
width)

Cracks </= 0.10” Acceptable in non-corrosive N S AN (R e

Sy "p,‘, Y ",-“ 1 . ' el .
environments (ph>5.5) ‘f}.;;. . wic’lth of d’[ﬁ‘le =10.052 "
X g RGOS o 8% W . e R

:
LY
A
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Cracks in Concrete Pipe - AASHTO

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)
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Cracks in Concrete Pipe

Key Components

of Crack Evaluation

Size
+Pattern
+Location

Severity
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Star Cracks

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
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Random Cracks in Concrete Pipe

Hairline Cracks

Due to shrinkage/curing cracking

Surface cracks w/ no depth

Significance
NOT Structural or durability Issue
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Self Healing Cracks %. N S

What is This?

AUTOGENOUS HEALING
Concrete Extrudes Calcium Hydroxide

Converts to Calcium Carbonate or Limestone



American
Concrete Pipe
-4/ Association

. » UNDERGROUND CONSTRUCTION TECHNOLOGY 3

@ "1 THE UNDERGROUND UTILITIES EVENT | JANUARY 25-27, 2022 | FORT WORTH, TEXAS

Defects in Thermoplastic Pipe
Deflection Limits — AASHTO 30.7.2

< 5% - no remediation required

5% to 7.4% - shall be evaluated

= 7.5% - remediate or replace

“Installed pipe deflections that exceed five

percent of the initial inside diameter may omeHBERMESARERN 1 1o H: SESpDREE

indicate that the installation was substandard.” RN CTeR

—
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Defects in Thermoplastic Pipe
Deflection Limits — AASHTO 30.7.2
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Defects in Corrugated Metal Pipe

* Uneven laps
* Deflection greater than 7.5%
e Elliptical shaping (circular pipe only)

* Misalignment (vertical and horizontal)
* Ragged or diagonal sheared edges

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



,,,,, UNDERGROUND CONSTRUCTION TECHNOLOGY

S\ American
B THE UNDERGROUND UTILITIES EVENT | JANUARY 25-27, 2022 | FORT WORTH, TEXAS ( Concrete Pipe
-2/ Association

How is PIl Accomplished?

1. All Storm Sewer Pipes: Visual
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How is PIl Accomplished?

1. All Storm Sewer Pipes:
and CCTV Inspection

- ! Low Barrel Distortion
Pan — Rotate - Zoomj|

S ———

BAHREL IMSTORTION TEST TARGET

High Barrel Distortion

N A VIR SIONTTON WHEN CAMERA AN Camera with severe barrel distortion
BARHEL INSTORTION L e— e ——
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How is PIl Accomplished?
1. All Storm Sewer Pipes: Visual and CCTV Inspection

2. Flexible and Semi-rigid:
Viandrel Test — Laser Profiler
No Sooner Than 30 Days
Prior to Final Acceptance

“The Standard of the Industry”

LASER PROFILER SYSTEM B

CUES -

'\ﬂ\_;‘ 2 e =
*"RausCh Spinning Laser+Head %

3-Hn-1 System integrated into one camera

LASER PROFILER
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How is PIl Accomplished?

1. All Storm Sewer Pipes: Visual and CCTV Inspection

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
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Margarita Takou, Ph.D., P.E.
American Concrete Pipe Association - Technical Resources Manager

mtakou@concretepipe.org

linkedin.com/in/margarita-takou
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