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FAR FROM OLD & OUTDATED
“But Proud of our History”



Evolution
of

Concrete Pipe



First Concrete Pipe Installation in 
North America

Section of  
Mohawk, NY 
Concrete Pipe,

Installed in 1842



1800’s

1842 - First concrete pipe – Mohawk, NY 
1843 - First municipal sewerage system 

Hamburg, Germany 
1867 – Reinforced concrete patented in 

France
1876 - First municipal sewerage system in 

U.S. Boston
1895 – 1900 - RCP developed in France



1900 – Portland cement used in US
1905 – RCP introduced to US
1906 – First concrete drain tile machine
1912 – ASTM Committee C-4 published 

Standard Specifications for Drain Tile
1917 – ASTM C-14 – Standard Specification 

for Concrete Sewer Pipe

1900’s



1930 –Standard Specification for 
Reinforced Concrete Sewer Pipe and 
C-76 - Standard Specification for 
Reinforced Concrete Culvert Pipe 

1930’s – ACPA issued bulletins on H2S
1938 – Rubber gasket use began for RCP
1950’s – AWWA – C302; ASTM C-361; 

ASTM C-443; introduction of PVC
liners for concrete sewer pipe

1900’s (con’t)



Manufacture

My…Times Have Changed !



1906 – Concrete Pipe Plant











How It’s Made



Since the beginning of 
civilization, conduits 
have been used for the 
transportation of water, 
industrial wastes and 
sewage. 

Pipe Junction, Babylon, Circa. 
4000BC

It has been 
proposed that  the 
height of a 
Civilization can be 
defined by the 
distance man puts 
between himself and 
his sewage.



History = Experience

Lessons Learned

• Quality Design (Product Selection, 
Structural Design, Installation Details, 
Specifications…)

• + High Quality Production & QC  

• + Plant Testing (Structural & Joint Integ.)

• + Proper Installation + Confirmation

• + Field Confirmation (Joints & Structure)

• = SUCESSFUL JOB!



Concrete is one of the 
most versatile, durable 
and economical materials 
available for :

storm sewers

sanitary sewers



Concrete Conduits comes 
in many shapes





The one thing that all 
conduits have in common, 
irrespective of shape, or 
material of construction, is 
that all the pieces must be 
linked together in-situ.

All piping systems have joints of one 
type or another.



For concrete pipe,  performance parameters come from a 
number of  sources, but most specifications lead back to 
either ASTM or AASHTO requirements.

Applicable Specifications are: 

ASTM C 1628

ASTM C 443

ASTM C 361

AASHTO M198.4

Pipe Joint Performance Parameters



For our purposes, performance parameters can be divided 
into a hierarchy, with 4 main sub-groups:

Water Tight

Leak Resistant
Silt Tight

Soil Tight

Pipe Joint Performance Parameters



Pipe Joint Performance Parameters

Water-tightness 

Definition (AASHTO)
Water-tightness refers to a system that has zero leakage or 
infiltration.

Water-tight joints are joints that provide zero leakage of  water 
infiltration and exfiltration for a specified head or pressure 
application.

Water-tight joints typically utilize a resilient rubber seal of  some type, 
and are capable of  passing a laboratory hydrostatic pressure and 
vacuum test of  at least 74 kPa (10.8 PSI) without leakage.

Note: ASTM C443 & ASTM  1628 requires 13 PSIG Straight Alignment and 10 PSIG Open 
Joint (1/2”).

Note: ASTM C361 requires 13 PSIG Straight, 10 PSIG Open Joint (1/2”) and 10 PSIG 
Deflected.



Leak Resistance
Definition (AASHTO)

Leak resistance refers to a system that is not completely (100%) water 
tight, but allows some defined rate of  water leakage into, and out of, 
the system.

A leak resistant joint limits water leakage at a maximum rate of  200 
gallons/inch dia./mile/day, for the pipeline system, for the project 
specified head pressure.

SANITARY 100”/Gallons is common…some use as 
little as 25”/Gallons

Pipe Joint Performance Parameters



Specs. Require Field Confirmation of  Joints



Hydrostatic Leakage Rate - Performance 
Requirement

Gallons/(inch of Dia.)(mile)(day)

Sample Calc. For 48” pipe - 300’ long - for 1hr.

Allowable Leakage Rate of 100 gal/(”dia)(mile)(day)

48” pipe 100 gal /(mile)(day) = 4800 gal/(mile)(day)

for 300’ of 48” pipe

4800gal(300ft)/5280ft(day) = 272 gal/day

for 1hr 272/24 = 11 gal/hr   

(48” diameter manhole volume = 7.84 gal/in)

Answer - Drop in elevevation in manhole = 11gal = 1.4” drop

If drop in elev is less than 1.4” line passes



RCP Joint Configuration

• Bell and Spigot

• Tongue and Groove

• Modified 
Tongue and  Groove



Types of RCP Joint

Tongue & Groove

Typically a Storm 
Sewer Joint.

Silt Tight 

Soil Tight



Watertight – Gravity*

Precision Joint
A. O-Ring gasket
B. Profile gasket
ASTM C 1628 & C 443



O-Ring Gaskets: Low Head & Gravity Flow

Natural or Synthetic 
Rubber

Molded, or Extruded 
and Cut/Splice 

Typically 45 
Durometer Shore A

To ASTM C 443 C 1628 
or C361 material spec.



Types of RCP Joint

Bell & Spigot
Confined O-ring



O-Ring Gaskets: Low Head & Gravity Flow

O-ring is designed to fit 
into groove in spigot

Homing spigot deforms 
rubber, filling groove and 
providing seal.



Types of RCP Joint

Bell & Spigot
Single Off-setgle Off-ff set



Profile Gaskets: Standard Wedge

Natural or Synthetic 
Rubber

Molded, or Extruded 
and Cut/Splice

Typically 45 
Durometer Shore A

To ASTM C443 or C 
1628 material spec.



Profile Gaskets: Low Head & Gravity Flow
Standard

Profile is designed to 
fit onto spigot, narrow 
end forward, with thick 
end butting up against 
step.
Homing bell deforms 
rubber, filling annular 
space, and providing 
seal.



Watertight - Pressure

Precision Joint
A. O-Ring gasket
B. Steel Joint Ring
C. Profile Gasket ( Pre-Lubed)
ASTM C361



O-Ring Gaskets: Low Head & Gravity Flow

O-ring is designed to fit 
into groove in spigot

Homing spigot deforms 
rubber, filling groove and 
providing seal.



Steel End Joint Design
• Incorporates a steel tongue on the spigot

for an O-ring rubber gasket
• Incorporates a steel bell on the groove end
• ASTM C 361



Profile Gaskets: Low Head & Gravity Flow
Pre-lubricated

Natural or Synthetic 
Rubber

Extruded and 
Cut/Splice

Typically 45 
Durometer Shore A

To ASTM C443 or 
C1628 material spec.



Profile Gaskets: Low Head & Gravity Flow
Pre-lubricated

Pre-lubricated gaskets 
have a “rolling tube” 
extruded as part of the 
body.

Tube contains a layer of 
silicone lubricant, 
completely sealed within 
the tube.

NO FIELD 
LUBRICATION IS 
REQUIRED



Profile Gaskets: Low Head & Gravity Flow
Pre-lubricated

Gasket is designed to fit 
onto spigot, with rolling 
tube lying flat, towards 
front of pipe.

NO EQUALIZATION IS 
REQUIRED

Homing pipe causes tube 
to roll over body, allowing 
spigot to home.

Body deforms to form seal



Today, 

ASTM C 1628 (Standard Specification for Joints for 
Concrete Gravity Flow Sewer Pipe Using Rubber gaskets)

Demands of concrete pipe joints, the most 
arduous water-proof performance and testing 
requirements than exist for any other competitive 
product.

To meet these demands ………………



MEETING The 
CHALLENGE of 

ASTM C - 1628

•Design of Joint 
• Options

•Plant Joint Performance Test
• 13 psi (30’ Head) &10 psi offset

•Joint Structural Test



Corrosion Resistance to Hydrogen 
Sulfide Gas 

“Must Protect The Paste”



OPTIONS OPTIONS OPTIONS
DECISIONS DECISIONS DECISIONS

MIX DESIGN

COATINGS

LINERS

ADDMIXES





Corrosion Potential

Know:   Sewer & Effluent Characteristics
(dissolved sulfides, BOD & temperature, 
pH, velocity, detention, dissolved 
oxygen, junctions, forcemain discharges, 
etc.)

Calculate & Evaluate the corrosion 
potential for the sewer under design



Option 1: Az Life Factor Design

A = alkalinity of the cement bonded material
(CaCO3)

Z = depth of concrete cover over the inner
reinforcing steel cage.



Option 2: Interior Pipe Coatings

•Coal Tar Epoxy Coatings
•Standard Epoxy Coatings
•High Build Polyurethane Coatings



Option 3: Interior Pipe Linings

•PVC Lining – T Lock
•HDPE Lining - AGRU



Hydrogen Sulfide Corrosion Protection Systems

Liners

Available liners consist of a sheet of 
plasticized PVC or HDPE with keys running 
longitudinally along one face. The keys are 
cast into the concrete pipe during 
manufacture. Liners have been used very 
successfully for over 50 years.



Option 4: Special Admixtures

•Anti-Bacterial Additives
•HealthShield & ConShield

•High Fly Ash/Low Cement Mixes
•Calcium Aluminate Cement



Hydrogen Sulfide Corrosion Protection Systems

Concrete Admixtures

Concrete admixtures are available which work
as anti-microbial agents to kill the bacteria
responsible for sulfuric acid generation from
hydrogen sulfide gas. Unlike coatings or
liners, the admixture is introduced during
manufacture of the pipe and cannot be
washed off, delaminate or be abraded away.



biotech armor for concrete



biotech armor for concrete



biotech armor for concrete





SPECIFICATION SUGGESTIONS

Design 

Strength class based on Type 3 Bedding  

Installation based on Type 2 Bedding

Joint Design & Plant Confirmation

ASTM C 1628

H2S Concerns?

Coatings/Addmix/Liner?

Field Testing

Exfiltration (C 969) 

Joint Test for Large Dia. (C1103) 

CCTV Video Inspections



High Quality Manufacturing & 
Plant QC leads to Quality 
Finished Pipe …..

GOOD Specifications Require 



Plant Test a must for SANITARY
Specs should require Plant QC Testing

Automated 
Structural 
Integrity Testing

Automated 
Barrel and Joint 
Integrity Testing



Specs require – Proper Installation + 
Confirmation



Specs. Require Field Confirmation of  Joints





Concrete Pipe joints can provide 
watertightness to your specifications 



is our COMMITMENT to

sustainable development,

With quality products,

That exceed specifications

at a competitive price,
This remains a

CONSTANT

What has not changed….



A HAPPY SEWER 
“RAT”


