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• Earth

• Live

• Construction

• Surcharge Loads

Loads on Any Pipe
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Flexible Pipe

An Engineered Product

Plant Tested

Concrete Pipe

CONCRETEPIPE.ORG



Designing Pipe for 
Drainage Systems

What does the FHWA Require
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FHWA email to all districts - July 20, 2016

“…While these requirements are routinely and rigorously 
applied to bridges and bridge-sized culverts, I wanted to 
remind you that they also extend to other applications 
such as smaller culverts, structural supports for signs, 

luminaries, traffic signals and buried pipes…” 

Thomas D. Everett
Associate Administrator

FHWA Office of Infrastructure
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FHWA email to all districts - July 20, 2016

Design requirements refer to Federal Regulation 23CFR625

Section 23CFR625 refers to “AASHTO LRFD Bridge Design 
Specifications, 7th Edition, AASHTO 2014, with 2015 

Interim Revisions”

Thomas D. Everett
Associate Administrator

FHWA Office of Infrastructure
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FHWA email to all districts - July 20, 2016

“…While these requirements are routinely and rigorously 
applied to bridges and bridge-sized culverts, I wanted to 
remind you that they also extend to other applications 
such as smaller culverts, structural supports for signs, 

luminaries, traffic signals and buried pipes…” 

Thomas D. Everett
Associate Administrator

FHWA Office of Infrastructure



Flexible PipeConcrete Pipe

AASHTO 12.10-Reinforced Concrete Pipe

12.10.1-General

The provisions herein shall apply to the 
structural design of buried precast reinforced 
concrete pipes of circular, elliptical and arch shapes.

The structural design of the types of pipes 
indicated above may proceed by either of two 
methods:

• The direct design method at the strength limit 
state as specified in article 12.10.4.2, or

• The indirect design method at the service limit 
state as specified in article 12.10.4.3

AASHTO 12.12-Thermoplastic Pipes

12.12.1-General

The provisions herein shall apply to the 
structural design of buried thermoplastic pipe with 
solid, corrugated, or profile wall, manufactured of PE, 
PP, or PVC.
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Flexible PipeConcrete Pipe

Direct Design:
Hand Calculations 
Software

Indirect Design:

AASHTO 12.12-Thermoplastic Pipes

12.12.1-General

The provisions herein shall apply to the 
structural design of buried thermoplastic pipe with 
solid, corrugated, or profile wall, manufactured of PE, 
PP, or PVC.
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3 - Edge Bearing In Situ



Concrete Pipe
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Flexible PipeConcrete Pipe

Design Complete!

AASHTO 12.12-Thermoplastic Pipes

12.12.1-General

The provisions herein shall apply to the 
structural design of buried thermoplastic pipe with 
solid, corrugated, or profile wall, manufactured of PE, 
PP, or PVC.
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Design Complete!
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Flexible Pipe
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Concrete Pipe Flexible Pipe

Design Complete!
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Concrete Pipe Flexible Pipe

Design Complete!
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Concrete Pipe Flexible Pipe

Design Complete!
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Design Complete!
CONCRETEPIPE.ORG



Flexible PipeConcrete Pipe

Design Complete!
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Flexible PipeConcrete Pipe

Design Complete!
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Flexible PipeConcrete Pipe

Modified Iowa Formula

Deflection =
Load

Pipe Stiffness + (Constant) (Soil Stiffness)

 y =
1000K (DL WC + WL)

0.149 PS + 0.061 E’

For 48” HDPE, 12 ft. cover, HL-93 Live Load 

with PS=18 psi and E’=1,000 psi

Design Complete!

 y =
1000K (DL WC + WL)

0.149 (18) + 0.061 (1000)

For 48” HDPE, 12 ft. cover, HL-93 Live Load 

with PS=18 psi and E’=1,000 psi
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Flexible PipeConcrete Pipe

Modified Iowa Formula

Deflection =
Load

Pipe Stiffness + (Constant) (Soil Stiffness)

 y =
1000K (DL WC + WL)

2.682 + 61.00

For 48” HDPE, 12 ft. cover, HL-93 Live Load 

with PS=18 psi and E’=1,000 psi

4%

96%

Design Complete!
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Flexible PipeConcrete Pipe
HDPE System Strength

Diameter        Pipe Pipe Soil 

Stiffness Contribution   Contribution

12 50 11% 89%

15 42 10% 90%

18 40 9% 91%

24 34 8% 92%

30 28 6% 94%

36 22 5% 95%

42 20 5% 95%

48 18 4% 96%

54 16 4% 96%

60 14 3% 97%

Design Complete!
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QUICKPOLL

Which calculation for thermoplastic pipe design can be verified in the field?

Thrust

Loading

Deflection

Combined Strains



Pipe Installations
Key Differences



Flexible PipeConcrete Pipe

Conduit Conduit
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Flexible PipeConcrete Pipe

Conduit ConduitStructure Structure

Installation – Is It Important? Installation – Is It Important?
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WHAT DIFFERENCE 
DOES IT MAKE???
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Flexible PipeConcrete Pipe

Engineer
“as per manufacturer’s 

recommendations”

Manufacturer
“As per 

ASTM D2321”

ASTM D2321
Engineer referenced 24 times

Engineer
Manufacture per ASTM C76

Install per ASTM C1479

Manufacturer
C76 - OKAY

Installer
C1479 - OKAY
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Flexible PipeConcrete Pipe

1. Scope

1.1 This practice covers the installation of 
precast concrete pipe intended to be used for the 
conveyance of sewage, industrial wastes, and 
storm water for the construction of culverts.

1.2 This practice is the inch-pound companion to 
practice C1479; therefore, no SI equivalents are 
presented in this practice.

1.3 This standard does not purport to address all 
of the safety concerns, if any, associated with its 
use. It is the responsibility of the user of the 
standard to establish appropriate safety and 
health practices and determine the applicability 
of regulatory limitations prior to use.
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Flexible PipeConcrete Pipe

1. Scope

1.1 This practice provides recommendations for 
the installation of buried thermoplastic pipe used 
in sewers and other gravity-flow applications. 
These recommendations are intended to ensure 
a stable underground environment for 
thermoplastic pipe under a wide range of service 
conditions. However, because of the numerous 
flexible plastic pipe products available and the 
inherent variability of natural ground conditions, 
achieving satisfactory performance of any one 
product may require modification to provisions 
contained herein to meet specific project 
requirements.

1. Scope

1.1 This practice covers the installation of 
precast concrete pipe intended to be used for the 
conveyance of sewage, industrial wastes, and 
storm water for the construction of culverts.

1.2 This practice is the inch-pound companion to 
practice C1479; therefore, no SI equivalents are 
presented in this practice.

1.3 This standard does not purport to address all 
of the safety concerns, if any, associated with its 
use. It is the responsibility of the user of the 
standard to establish appropriate safety and 
health practices and determine the applicability 
of regulatory limitations prior to use.
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Flexible PipeConcrete Pipe

1. Scope

1.2 The scope of this practice necessarily 
excludes product performance criteria such as 
minimum pipe stiffness, maximum service 
deflection, or long term strength. Thus, it is 
incumbent upon the product manufacturer, 
specifier, or project engineer to verify and assure 
that the pipe specified for an intended 
application, when installed according to 
procedures outlined in this practice, will provide a 
long term, satisfactory performance according to 
criteria established for that application. A 
commentary on factors important in achieving a 
satisfactory installation is included in Appendix 
X1.
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presented in this practice.
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standard to establish appropriate safety and 
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of regulatory limitations prior to use.
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Flexible PipeConcrete Pipe
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QUICKPOLL

At what point is the structural backfill complete for reinforced 
concrete pipe installations?

Middle 1/3 of the bedding

Springline

6” over top of the pipe

Top of trench



Flexible PipeConcrete Pipe

2. Referenced Documents

2.1 ASTM Standards: (23 Total)

Terminology

Site characterization for Engineering 
Design

Test Methods for density, unit weight, 
moisture

External loading – parallel plate loading

Soils classification.

Solvent cements for PVC

Safe solvent handling

Guide for construction procedures

2.2 AASHTO Standards: (1 Total)

Soil classification

2. Referenced Documents

2.1 ASTM Standards: (7 Total)

Terminology

Manufacture of pipe

Soil description, classification & 
identification

Soil compaction

2.2 AASHTO Standards: (4 Total)

Soil classification, density & moisture

2.3 ASCE Standards: (1 Total)

ASCE 15 Standard practice for the Direct 
Design of Buried Precast Reinforced  
Concrete Pipe Using Standard Installations 
(SIDD)

CONCRETEPIPE.ORG



Flexible PipeConcrete Pipe

3. Terminology

3.1 For definitions of terms relating to concrete 
pipe, see Terminology C822

3.2 For terminology related to soil classifications, 
see Practice D2487 and Practice D2488

3.3 For terminology and definitions of terms 
relating to structural design, see ASCE 15 

3.4 Fig. 1 illustrates the definitions and limits of 
the terms: foundation, subgrade, bedding, outer 
bedding, middle bedding, haunch, lower side, 
backfill or overfill, invert, crown, springline, top of 
pipe, and bottom of pipe as used in this practice.

3. Terminology

3.3.3 engineer – the engineer in responsible 
charge of the work or his duly recognized or 
authorized representative.

3.3.4 foundation, bedding, haunching, initial 
backfill, pipe zone, excavated trench width – See 
Fig. 1 for meaning and limits, and trench 
terminology. 

3.3.6 modulus of soil reaction (E’) – an empirical 
value used in the Iowa deflection formula that 
defines the stiffness of the soil embedment 
around a buried pipe.

CONCRETEPIPE.ORG
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3. Terminology

3.3.3 engineer – the engineer in responsible 
charge of the work or his duly recognized or 
authorized representative.

3.3.4 foundation, bedding, haunching, initial 
backfill, pipe zone, excavated trench width – See 
Fig. 1 for meaning and limits, and trench 
terminology. 

3.3.6 modulus of soil reaction (E’) – an empirical 
value used in the Iowa deflection formula that 
defines the stiffness of the soil embedment 
around a buried pipe.

3. Terminology

3.1 For definitions of terms relating to concrete 
pipe, see Terminology C822

3.2 For terminology related to soil classifications, 
see Practice D2487 and Practice D2488

3.3 For terminology and definitions of terms 
relating to structural design, see ASCE 15 

3.4 Fig. 1 illustrates the definitions and limits of 
the terms: foundation, subgrade, bedding, outer 
bedding, middle bedding, haunch, lower side, 
backfill or overfill, invert, crown, springline, top of 
pipe, and bottom of pipe as used in this practice.

CONCRETEPIPE.ORG



Flexible PipeConcrete Pipe

3. Terminology
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7.6 Minimum Cover — ...The minimum depth of cover should be 
established by the engineer based on evaluation of specific project 
conditions. In the absence of an engineering evaluation, the following 
minimum cover requirements should be used… 

Size Class I Class II, III, IV Hydrohammer

12” 24” 36” 48”

18” 24” 36” 48”

24” 24” 36” 48”

30” 30” 36” 48”

36” 36” 36” 48”

42” 42” 42” 48”

48” 48” 48” 48”

54” 54” 54” 48”

60” 60” 60” 48”

...Do not use hydrohammer-type compactors unless approved by the engineer.

CONCRETEPIPE.ORG
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Flexible PipeConcrete Pipe

4. Significance and Use

4.1 This practice is for use by designers and 
specifiers, installation contractors, regulatory 
agencies, owners, and inspection 
organizations who are involved in the 
construction of sewers and other gravity-flow 
applications that utilize flexible thermoplastic 
pipe. As with any standard practice, 
modifications may be required for specific job 
conditions or for special local or regional 
conditions. Recommendations for inclusion 
of this practice in contract documents for a 
specific project are given in Appendix X2.

4. Significance and Use

4.1 This practice is useful as a reference by 
an owner and the owner’s engineer in 
preparing project specifications.

4. Significance and Use

4.1 This practice is for use by designers and 
specifiers, installation contractors, regulatory 
agencies, owners, and inspection 
organizations who are involved in the 
construction of sewers and other gravity-flow 
applications that utilize flexible thermoplastic 
pipe. As with any standard practice, 
modifications may be required for specific job 
conditions or for special local or regional 
conditions. Recommendations for inclusion 
of this practice in contract documents for a 
specific project are given in Appendix X2.

CONCRETEPIPE.ORG
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Concrete Pipe
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Flexible Pipe

5. Materials

5.2 Installation and Use — Table 3 provides 

recommendations on installation and use on 

soil classifications and location in the trench. 

Soil classes I to IV should be used as 

recommended in Table 3. Soil Class V, 

including clays and silts with liquid limits 

greater than 50, organic soils, and frozen soils, 

shall be excluded from the pipe-zone 

embedment.
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Design Complete!
CONCRETEPIPE.ORG



QUICKPOLL

Which pipe material is MOST dependent on soil support in the haunches?

Concrete

Thermoplastic



National Clay Pipe Institute Youtube Video



5. Materials

5.4 Maximum Particle Size — Maximum particle 
size for embedment is limited to material passing a 
1-1⁄2-in. (37.5-mm) sieve (see Table 2). To 
enhance placement around small diameter pipe 
and to prevent damage to the pipe wall, a smaller 
maximum size may be required (see X1.9). When 
final backfill contains rocks, cobbles, etc., the 
engineer may require greater initial backfill cover 
levels (see Fig. 1).

Flexible PipeConcrete Pipe

9. Bedding

9.3 The maximum aggregate size shall be 1 
in. when the bedding thickness is less than 6 in. 
and 1-1/2 in. when the bedding thickness is 6 in. or 
greater except as noted in 9.4 

CONCRETEPIPE.ORG



Flexible PipeConcrete Pipe

9. Bedding  

9.3 The maximum aggregate size shall be 1 
in. when the bedding thickness is less than 6 in. 
and 1-1/2 in. when the bedding thickness is 6 in. or 
greater except as noted in 9.4 
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Flexible Pipe

5. Materials

5.4 Maximum Particle Size — Maximum particle 
size for embedment is limited to material passing a 
1-1⁄2-in. (37.5-mm) sieve (see Table 2). To 
enhance placement around small diameter pipe 
and to prevent damage to the pipe wall, a smaller 
maximum size may be required (see X1.9). When 
final backfill contains rocks, cobbles, etc., the 
engineer may require greater initial backfill cover 
levels (see Fig. 1).

X1.9 Maximum Particle Size — Limiting particle 

size to 3⁄4 in. (20 mm) or less enhances placement 

of embedment material for nominal pipe sizes 8 in. 

(200 mm) through 15 in. (380 mm). For smaller pipe, 

a particle size of about 10 % of the nominal pipe 

diameter is recommended.
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6. Trench Excavation

6.3 Minimum Trench Width —

Flexible PipeConcrete Pipe

Pipe Size      O.D.      O.D.+16”   1.25xO.D.+12”    Clear Each Side

12”            15”            31” 30”                           8”

15”            18”            34”                  35”                          8 ½”

18”            21”            37”                  38” 8 ½”

24”            28”            44”                  47” 9 ½”

30”            36”            52”                  57” 10 ½”

36”            42”            58”                  65” 11 ½”

42”            48”            64”                  72” 12”

48”            54”            70”                  80” 13”

60”            67”            83”                  96”                          14 ½”

Pipe Size           O.D.*        1.33 x O.D.         Clear Each Side

12”                16” 21 ⅜”  2 ⅝”     

15”             19-1/2”              26” 3 ¼” 

18”                 23”               30 ⅝”                      3 ⅞” 

24”                 30” 40”                          5” 

30”                 37”                49 ⅜”                      6 ¼”

36”                 44”                58 ¾”                      7 ⅜” 

42”                 51” 68”                          8 ½”    

48”                 58”                 77 ⅜” 9 ⅝”  

60”                 67”                 89 ⅜”                     11 ⅜” 

* B-Wall                          

Trench Installation

CONCRETEPIPE.ORG



Flexible Pipe

Pipe Size      O.D.      O.D. / 2       2 x O.D.

12”            15”           7 ½”            30”

15”            18”           9”                36”

18”            21”           10 ½”          42”

24”            28”           14”              56”

30”            36”           18”              72”

36”            42”            21”             84”

42”            48”            24”             96”

48”            54”            27”             108”

60”            67”            33 ½”         134”

X1.10 Embedment Width for Adequate 
Support – In certain conditions, a minimum width 
of embedment material is required to ensure that 
adequate embedment stiffness is developed to 
support the pipe. These conditions arise where in-
situ lateral soil resistance is negligible, such as in 
very poor native soils or along highway 
embankments. Examples of poor native soils 
include poorly compacted soils and blow counts of 
five or less, peat, muck, or highly expansive soils. 
Under these conditions, if the native soil is able to 
sustain a vertical cut, the minimum embedment 
width shall be 0.5 pipe diameters on either side of 
the pipe as shown in Fig. X1.1 
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Flexible PipeConcrete Pipe
Trench Installation Trench Installation

9.0 ft^3/ft Soil 

Category I  – 85% Compaction

Category II  – 90% Compaction

Category III – 95% Compaction

20.0 ft^3/ft Soil 32.4 ft^3/ft Soil

Class I  – Compacted

Class II – 85% Compaction

Class III – 90% Compaction

Class IV – 95% Compaction
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Flexible PipeConcrete Pipe

Pipe Size      O.D.      3 x O.D.

12”            15”           45”

15”            18”           54”

18”            21”           63”

24”            28”           84”

30”            36”           108”

36”            42”           126”

42”            48”           144”

48”            54”           162”

60”            67”            201”

Pipe Size      O.D.       3 x O.D.

12”            16”            48”

15”            19 ½”        58 ½”

18”            23”            69”

24”            30”            90”

30”            37”           111”

36”            44”           132”

42”            51”           153”

48”            58”           174”

60”            67”            201”

Embankment Installation
Embankment Installation

Or Trench w/ Poor Soil
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Flexible PipeConcrete Pipe

29.5 ft^3/ft Soil 56.4 ft^3/ft Soil

Category I  – 85% Compaction

Category II  – 90% Compaction

Category III – 95% Compaction

Class I  – Compacted

Class II – 85% Compaction

Class III – 90% Compaction

Class IV – 95% Compaction

Embankment Installation Embankment Installation
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Flexible Pipe

6. Trench Excavation

6.4.2 Movable Trench Wall Supports Do not 
disturb the installed pipe and its embedment 
when using movable trench boxes and shields. 
Movable supports should not be used below 
the top of the pipe zone unless approved 
methods are used for maintaining the integrity 
of embedment material. Before moving 
supports, place and compact embedment to 
sufficient depths to ensure protection of the 
pipe. As supports are moved, finish placing and 
compacting embedment.
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Trench Basics
Trench Boxes
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7. Installation

7.2 Trench Bottom — Install foundation and 
bedding as required by the engineer according to 
conditions in the trench bottom. Provide a firm, 
stable, and uniform bedding for the pipe barrel and 
any protruding features of its joint. Provide a 
minimum of 4 in. (100 mm) of bedding unless 
otherwise specified.

8. Foundation

8.1 the foundation shall be moderately firm to hard 
in situ soil, stabilized soil, or compacted fill 
material.
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Flexible PipeConcrete Pipe

8. Foundation

8.1 the foundation shall be moderately firm to hard 
in situ soil, stabilized soil, or compacted fill 
material.

8.2 When unsuitable or unstable material is 
encountered, the foundation shall be stabilized.

7. Installation

7.2 Trench Bottom — Install foundation and 
bedding as required by the engineer according to 
conditions in the trench bottom. Provide a firm, 
stable, and uniform bedding for the pipe barrel and 
any protruding features of its joint. Provide a 
minimum of 4 in. (100 mm) of bedding unless 
otherwise specified.

7.2.2 Unstable Trench Bottom — Where the 
trench bottom is unstable or shows a “quick’’ 
tendency, excavate to a depth as required by the 
engineer and replace with a foundation of Class I 
or Class II material. Use a suitably graded material 
where conditions may cause migration of fines and 
loss of pipe support…
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7. Installation

7.5.1 Percent Compaction of Embedment —
The Soil Class (from Table 2) and the required 
percent compaction of the embedment should be 
established by the engineer based on an 
evaluation of specific project conditions (see 
X1.6.2). The information in Table 3 will provide 
satisfactory embedment stiffness and is based on 
achieving an average modulus of soil reaction, 
E’, of 1000 psi (or an appropriate equivalent 
constrained modulus, Ms).

Flexible PipeConcrete Pipe
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7. Installation

X1.6.2 Embedment Compaction - Embedment 
compaction requirements should be determined by 
the engineer based on deflection limits established 
for the pipe, pipe stiffness, and installation quality 
control, as well as the characteristics of the in-situ 
soil and compactibility characteristics of the 
embedment materials used. The compaction 
requirements given in Table 3 are based on 
attaining an average modulus of soil reaction (E’) of 
1000 psi (or an appropriate equivalent constrained 
modulus, Ms), which relates soil stiffness to soil 
type and degree of compaction. For particular 
installations, the project engineer should verify that 
the percent compaction specified meets 
performance requirements.

Flexible Pipe
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Flexible Pipe

7. Installation

X1.6.2 Embedment Compaction - Embedment 
compaction requirements should be determined by 
the engineer based on deflection limits established 
for the pipe, pipe stiffness, and installation quality 
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soil and compactibility characteristics of the 
embedment materials used. The compaction 
requirements given in Table 3 are based on 
attaining an average modulus of soil reaction (E’) of 
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modulus, Ms), which relates soil stiffness to soil 
type and degree of compaction. For particular 
installations, the project engineer should verify that 
the percent compaction specified meets 
performance requirements.
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7. Installation

7.5.1 Percent Compaction of Embedment —
The Soil Class (from Table 2) and the required 
percent compaction of the embedment should be 
established by the engineer based on an 
evaluation of specific project conditions (see 
X1.6.2). The information in Table 3 will provide 
satisfactory embedment stiffness and is based on 
achieving an average modulus of soil reaction, 
E’, of 1000 psi (or an appropriate equivalent 
constrained modulus, Ms).

Flexible Pipe
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• 7. Installation
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Was Floatation Considered?



7.6 Minimum Cover — ...The minimum depth of cover should be 
established by the engineer based on evaluation of specific project 
conditions. In the absence of an engineering evaluation, the following 
minimum cover requirements should be used… 

Size Class I Class II, III, IV Hydrohammer

12” 24” 36” 48”

18” 24” 36” 48”

24” 24” 36” 48”

30” 30” 36” 48”

36” 36” 36” 48”

42” 42” 42” 48”

48” 48” 48” 48”

54” 54” 54” 48”

60” 60” 60” 48”
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Concrete Pipe

17. Safety

17.1 Safety requirements for construction shall be 
in accordance with applicable federal, state, and 
local regulations.

17.2 Open ends of installed pipe shall be covered 
during overnight or longer periods of suspended 
work to prevent access by animals, personnel, and 
accumulation of soil and debris. Covers shall be 
braced or fastened to prevent movement. It is not 
required that these covers be watertight.

Note 3 – (Advisory) If the pipe is plugged watertight when 

empty, the possibility of pipe floatation should be investigated, 

and, if necessary, appropriate measures shall be taken to 

prevent floatation.
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Concrete Pipe

17. Safety

17.1 Safety requirements for construction shall be 
in accordance with applicable federal, state, and 
local regulations.

17.2 Open ends of installed pipe shall be covered 
during overnight or longer periods of suspended 
work to prevent access by animals, personnel, and 
accumulation of soil and debris. Covers shall be 
braced or fastened to prevent movement. It is not 
required that these covers be watertight.

Note 3 – (Advisory) If the pipe is plugged watertight when 
empty, the possibility of pipe floatation should be 
investigated, and, if necessary, appropriate measures 
shall be taken to prevent floatation.

www.concretepipe.org
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Concrete Pipe

15. Concrete Appurtenances

15.1 Manholes shall be installed in a manner that 
will minimize differential settlement between pipe 
and manhole.

15.2 Precast concrete fittings, such as tees and 
wyes, shall be bedded, installed, and overfilled with 
the same material and in the same manner as the 
reminder of the pipeline to reduce the possibility of 
differential settlement between pipe and fittings.
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ASTM D2321

7. Installation

7.10 Manhole Connections —
Use flexible water stops, 
resilient connectors, or other 
flexible systems approved by 
the engineer to make 
watertight connections to 
manholes and other structures.

Flexible Pipe



Flexible Pipe
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Flexible Pipe

7. Installation

7.11 Field Monitoring — Compliance with 
contract documents with respect to pipe 
installation, including trench depth, grade, water 
conditions, foundation, embedment and backfill 
materials, joints, density of materials in place, 
and safety, should be monitored by the 
engineer at a frequency appropriate to project 
requirements. Leakage testing specifications, 
while not within the scope of this practice, 
should be made part of the specifications for 
plastic pipe installations, when applicable.
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Flexible Pipe

7. Installation

7.11 Field Monitoring — Compliance with 
contract documents with respect to pipe 
installation, including trench depth, grade, water 
conditions, foundation, embedment and backfill 
materials, joints, density of materials in place,
and safety, should be monitored by the 
engineer at a frequency appropriate to project 
requirements. Leakage testing specifications, 
while not within the scope of this practice, 
should be made part of the specifications for 
plastic pipe installations, when applicable.
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Flexible Pipe

7. Installation

7.11 Field Monitoring — Compliance with 
contract documents with respect to pipe 
installation, including trench depth, grade, water 
conditions, foundation, embedment and backfill 
materials, joints, density of materials in place, 
and safety, should be monitored by the 
engineer at a frequency appropriate to project 
requirements. Leakage testing specifications, 
while not within the scope of this practice, 
should be made part of the specifications for 
plastic pipe installations, when applicable.
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Pipeline Complete!!!



Field Inspection of Pipes



Flexible PipeConcrete Pipe

X3. Lower Side, Inspection, and Overfill

X3.2 Inspection – The owner is advised to 
provide for or require adequate inspection of the 
pipe installation at the construction site.
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Flexible PipeConcrete Pipe

X3. Lower Side, Inspection, and Overfill

X3.2 Inspection – The owner is advised to 
provide for or require adequate inspection of the 
pipe installation at the construction site.

X1. Commentary

X1.13 Deflection Testing — To ensure specified 
deflection limits are not exceeded, the engineer may 
require deflection testing of the pipe using specified 
measuring devices. To allow for stabilization of the 
pipe soil system, deflection tests should be 
performed at least 30 days after installation. 
However, as a quality control measure, periodic 
checks of deflection may be made during installation.

X1. Commentary

X1.13 Deflection Testing — To ensure specified 
deflection limits are not exceeded, the engineer may 
require deflection testing of the pipe using specified 
measuring devices. To allow for stabilization of the 
pipe soil system, deflection tests should be 
performed at least 30 days after installation. 
However, as a quality control measure, periodic 
checks of deflection may be made during installation.
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Flexible PipeConcrete Pipe

X1. Commentary

X1.13 Deflection Testing — To ensure specified 
deflection limits are not exceeded, the engineer may 
require deflection testing of the pipe using specified 
measuring devices. To allow for stabilization of the 
pipe soil system, deflection tests should be 
performed at least 30 days after installation. 
However, as a quality control measure, periodic 
checks of deflection may be made during installation.

X1.13.1 Optional devices for deflection testing 
include electronic deflectometers, calibrated 
television or video cameras, or a properly sized “go, 
no-go’’ mandrel. Deflection measurements can be 
made directly with extension rulers or tape measures 
in lines that permit safe entry. To ensure accurate 
measurements, clean the lines before testing.

X3. Lower Side, Inspection, and Overfill

X3.2 Inspection – The owner is advised to 
provide for or require adequate inspection of the 
pipe installation at the construction site.
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Flexible PipeConcrete Pipe

Deflection Testing – Not Relevant

• Go-No-Go device

• 5% Deflection

• Stuck if deflection exceeded
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QUICKPOLL

Who is most at risk if no post installation inspection is required?

Contractor

Engineer

Owner

Pipe Manufacturer



Inspect ALL Pipes to Know What You Own



Flexible PipeConcrete Pipe

1. Scope

1.1 This practice provides recommendations for 
the installation of buried thermoplastic pipe used 
in sewers and other gravity-flow applications. 
These recommendations are intended to ensure 
a stable underground environment for 
thermoplastic pipe under a wide range of service 
conditions. However, because of the numerous 
flexible plastic pipe products available and the 
inherent variability of natural ground conditions, 
achieving satisfactory performance of any one 
product may require modification to 
provisions contained herein to meet specific 
project requirements.

1. Scope

1.1 This practice covers the installation of 
precast concrete pipe intended to be used for the 
conveyance of sewage, industrial wastes, and 
storm water for the construction of culverts.

1.2 This practice is the inch-pound companion to 
practice C1479; therefore, no SI equivalents are 
presented in this practice.

1.3 This standard does not purport to address all 
of the safety concerns, if any, associated with its 
use. It is the responsibility of the user of the 
standard to establish appropriate safety and 
health practices and determine the applicability 
of regulatory limitations prior to use.
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So, What is an Engineer to Do?
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Concrete Pipe
An Engineered Product 

Determine In-Situ Soils

Select Installation Type

Determine Strength Class Req’d

Specify Pipe Class & Installation Type

Specify Post Installation Inspection
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Flexible Pipe
An Engineered Installation

Concrete Pipe
An Engineered Product 

Determine In-Situ Soils

Select Installation Type

Determine Strength Class Req’d

Specify Pipe Class & Installation Type

Specify Post Installation Inspection

Determine In-Situ Soils

Design Flexible Pipe Based on In-Situ 
Soils or Borrowed Soils

Determine Compaction Required for 
Structural Capacity

Calculate Deflection

Determine Bedding Requirements 
Based on Field Conditions    

Determine Trench Width Based on 
Surrounding In-Situ Soils

Verify Depth of Cover is Acceptable 
for Flotation

Specify Manhole Connectors

Conduct Field Monitoring
Trench Depth
Grade
Water Conditions
Correct Materials
Density of Materials in Place
Joints
Safety

Specify Deflection Testing!!!
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Donald E. McNutt, PE

Great Lakes Region Engineer

American Concrete Pipe Association

dmcnutt@concretepipe.org

BS Civil Engineering – University of Cincinnati – 1981

Ohio PE Registration – 1985

35 Years in the Precast Industry 

Architectural, Structural, Underground, Form MFG. 

803-317-3329

Thank You!

An Engineer’s Responsibility
Plastic vs Concrete Pipe


