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ABOUT THIS MANUAL 

With receipt of this book, you have been registered as a holder of the Thompson Pipe Group Engineering 
Manual. You will receive future amendments and additions. The information in this engineering manual 
is applicable to the layout and design of concrete pressure pipelines and includes information on various 
topics. Laying dimensions, structural and design details are given in tabulated form for pipe and fittings. 
Laying lengths are tabulated for elbows, adapters, outlets, tees, crosses, wyes and reducers. In some cases, 
laying lengths supplied may vary slightly due to specific job requirements or changes in end type. The layout 
submittal furnished with each job will confirm any differences. Fittings of special shapes or designs not 
shown may be furnished. Additional information relating to pipe design, thrust restraint, special applications 
and installation have been included for general reference. Detailed information and drawings will be sent 
upon request. 

Note: This manual is for information purposes only to our current and future customers, and their 
consultants. It is intended to serve as a description of the Thompson Pipe Group product line for 
prestressed concrete cylinder pipe. A conscientious effort has been made to include the most current 
information known to Thompson Pipe Group at the time of printing. 

None of the information should be construed as a representation that any of the products are fit for use 
in a specific application. Any advice or information appearing regarding the design of specifications for 
a pipeline system is taken at the reader’s risk and Thompson Pipe Group is not liable for any resulting 
damages. There are no warranties, either expressed or implied, which extend to the information contained 
or the products described. 

For additional product information and how to use them in a specific application, contact a business 
development manager or the engineering department. 

Thompson Pipe Group Concrete Pressure Pipe Engineering Manual, 11th Edition. Copyright© 2023 Grand Prairie, Texas
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SECTION 1

INTRODUCTION TO CONCRETE PRESSURE PIPE 

Through a series of acquisitions, in 2017 Thompson Pipe Group attained the pressure pipe assets of Price 
Brothers Company (PBC), Gifford-Hill American and Hanson. In 1926 PBC began serving the water works 
industry with a contract to manufacture and install an 84-inch diameter concrete pressure pipeline. 

The early development of prestressed concrete pipe dates 
to the 1920s when the Lewiston Pipe Company, forerunner 
of the PBC Pressure Division, experimented with various 
methods of prestressing. The first successfully prestressed 
non-cylinder concrete pipe was produced in 1940. That 
important step was followed two years later by the 
introduction of the first prestressed concrete cylinder pipe 
by PBC. During the past 50 years, more than 20 million linear 
feet of PCCP have been engineered and manufactured by 
PBC in diameters from 16 to 192 inches. 

Concrete provides the pipe with structural strength and 
rigidity necessary to withstand heavy external loads, as  
well as a smooth interior wall for optimum flow. The  
portland cement-rich mortar coating provides protection  
for the steel components which are the joint rings, cylinder  
and prestressing wire. 

The prestressing wire places the core in compression, enabling it to withstand high internal water pressures 
and large external loads. Concrete pressure pipe has a high external load-carrying capacity and is normally 
installed with less stringent bedding and backfill procedures than other pipe materials. 

In total, this engineered combination of concrete and steel 
results in a pressure pipe design that will withstand high 
internal pressure and large external loads and will provide 
excellent corrosion resistance to assure decades of trouble-
free performance. 

Prestressed concrete cylinder pipe has achieved widespread 
acceptance within the water and wastewater industry because 
of its excellent performance, low cost, and design flexibility. 

PCCP is used for transmission mains, distribution feeder lines, 
water intake and discharge lines, pressure siphons, penstocks, 
industrial pressure lines, cooling water lines, sewer force 
mains, gravity sewer lines, and subaqueous pipelines. 

The pipe is designed in accordance with American Water 
Works Association (AWWA) Standard C304 for Design of 

Prestressed Concrete Cylinder Pipe and manufactured in full compliance with AWWA Standard C301 for 
Prestressed Concrete Pressure Pipe, Steel Cylinder Type for Water and Other Liquids. 

Thompson Pipe Group continues to pioneer and advance the technical development of prestressed concrete 
cylinder pipe for the water works industry.

An early installation of prestressed concrete 
cylinder pipe.

PCCP is ideally suited for many applications, 
such as this treatment plant. The precise custom 
fittings made this complex installation simpler to 
install with no field cutting or tapping.

1.1



1.2

American Pipe and Construction Company (American), a cement mortar-lined-and-coated steel pipe 
manufacturer, whose name was later changed to Ameron in 1970, developed a pipe in 1942 with bar 
reinforcement to supplement the steel cylinder area required to resist the internal hydrostatic pressure. The 
advantages of this practice, which results in a composite wall structure, were demonstrated through product 
testing and field experience. Other major milestones:

The City of San Diego was one of the early users of CCP in early 1940s for their water system for pipe diameter 
up to 42”. Other agencies followed suite including the United States Bureau of Reclamation (USBR) in 1949.

American developed its own design and manufacturing guidelines until the first US Federal Specification 
SS-P-00381 was issued on April 2, 1953. AWWA C303 standard was issued in 1970 and the USBR standard in 
1972 and US Federal Specifications SS-P-381B in 1979. The diameter range in the AWWA C303 was extended 
gradually, through revisions, to 72”.

Since introduction of CCP in 1942, Thompson Pipe Group and other pipe manufacturers have manufactured 
thousands of miles of CCP pipelines in North and South America, the Middle East and Far East. 



SECTION 2

MANUFACTURING 

Thompson Pipe Group manufactures concrete pressure pipe in compliance with our specially developed 
quality control standards.

The pipe is manufactured in full compliance with applicable American Water Works Association (AWWA) 
Standards. All pipe produced by Thompson is custom built to meet the specifications and performance criteria 
of each particular project.

Prestressed Concrete Cylinder Pipe 
Manufacturing Process

To help explain the basic step-by-step procedure involved in manufacturing our pressure pipe, flow charts are 
shown below.

Every step in producing prestressed concrete cylinder pipe is done with care and precision.

2.1

fabricate steel joint rings weld steel cylinder weld joint rings 
to cylinder

cure concrete core place concrete to 
form core

hydrostatic test of 
cylinder assembly

apply prestressing 
wire to core

apply cement-rich mortar 
coating over wire cure mortar coating

transportation to 
installation site

final inspection 
and storage



Fabrication of the steel joint rings and 
forming of the steel cylinder is completed 
to exact tolerances so they can be welded 
together to form a watertight membrane.

The steel cylinder, complete with steel 
joint rings, is then hydrostatically tested to 
ensure that it is watertight.

When manufacturing lined cylinder pipe 
(L-301), the next step involves horizontally 
spinning the steel cylinder as high-strength 
concrete is centrifugally cast into its inner 
wall. The centrifugal action forms the  
concrete into a dense and uniform core. 

When casting larger diameter embedded 
cylinder pipe (E-301), the steel cylinder 
is positioned vertically inside a specially 
designed mold so that it can be embedded 
within a thick wall of high-strength 
concrete. During this process, the concrete 
is poured around the top rim of the vertical 
mold to form a concrete core on both 
sides of the steel cylinder. Vibration during 
the pouring operation assures that the 
concrete will form a uniformly dense core. 
Both types of pipe cores are then cured 
with heat and moisture.

During core placement, concrete test samples are obtained. They are cured along with the pipe and then used 
for compression testing in the lab. The test samples must meet the compression requirements before the pipe 
is allowed to proceed to the prestressing stage.

Before the prestressing wire can be used in the manufacturing process, it is tested for ductility, tensile 
strength, and other physical characteristics. Wire from all sources is tested to ensure it is not susceptible  
to hydrogen embrittlement as part of the product improvements to prevent recurrence of the 1970s 
Interpace issues.

The wire is then wrapped under tension around the pipe core. Simultaneously as the wire is wrapped, a 
portland cement-rich slurry is applied to the surface of the pipe to ensure all steel components are encased. 
This helically wrapped prestressing wire in combination with the concrete core gives the pipe the capability to 
accommodateinternal pressure and external loads.

During wrapping, the wire’s tension is carefully monitored and recorded, and the spacing is continually 
checked. By varying the spacing of the wire wraps on the pipe, the amount of compression placed in the 
cylinder and core can be varied. Steel anchor blocks at each end of the pipe maintain the tension in the wire.

2.2

This newly formed steel cylinder with joint rings welded to each end has 
just been tested hydrostatically to make certain it is watertight.

Concrete is centrifugally cast within the steel cylinder to form the pipe’s 
concrete core.



The next step is another application of cement slurry immediately followed by a dense, cement-rich mortar 
coating which encases the steel components to provide protection against corrosion.

After the pipe is coated, it is placed in an enclosure for controlled moisture and temperature curing. This 
controlled curing ensures that the mortar coating will achieve optimum quality and strength. At this point, the 
pipe is ready for final inspection. Identification markings are then placed on the pipe’s interior.

2.3

The concrete core is placed on the rotating platform of  
this vertical wrapping machine. Cement slurry is applied  
as steel prestressing wire is wrapped under tension  
around the core.

In the coating operation, a slurry of cement and water is 
sprayed onto the prestressing wire as the mortar is applied 
over the wire to form a rugged exterior wall that provides 
protection against corrosion.



2.4

Bar-Wrapped Concrete Pressure Pipe.

B-303 pipe is comprised of a welded steel cylinder with 
steel joint rings welded to the ends of the assembly which is 
then hydrostatically tested to confirm watertightness.  The 
steel cylinder is lined with a ¾” nominal thick centrifugally-
placed Portland cement mortar or concrete.  This lining is 
steam-cured to enhance strength gain.  A continuous, round 
reinforcing bar is then wrapped under a moderate tensile 
stress around the lined steel cylinder before application of a 
portland cement rich mortar coating. Simultaneously as the 
wire is wrapped, a portland cement-rich slurry is applied to 
the surface of the pipe to ensure all steel components are 
encased. The mortar coating is also steam cured.

Special Sections and Fittings
Although most pipeline projects consist largely of straight pipe sections, there will almost always be a number 
of special pipe and fittings required to complete the job.

These special sections and fittings are designed and custom fabricated to withstand the pressures involved. 
Each prestressed concrete pressure pipe and bar-wrapped concrete pressure pipe fitting is coated and lined 
with a mortar coating. To help bond the mortar to the steel plate, wire mesh is welded to each side of the fitting.

A quality control technician checks cylinder steel 
thickness. Each heat of cylinder steel must also meet 
ASTM standards referred to in AWWA C301 and C303 
for acceptable yield strength.

fabricate steel joint rings weld steel cylinder weld joint rings 
to cylinder

cure mortar lining placement of  
mortar lining

apply bar reinforcement  
to cylinder

apply portland  
cement-rich mortar  

coating over steel bar
cure mortar coating

transportation to 
installation site

final inspection 
and storage

hydrostatic test of 
cylinder assembly



The prestressing wire is one of the most important structural elements of our prestressed concrete 
pressure pipe. For this reason, Thompson takes extreme care in its quality control procedures for wire. At 
each plant, the wire is checked for tensile strength, ductility, internal defects, and for proper wrapping stress 
when placed around the pipe core.

We also perform quality checks on such things as cement content, absorption, thickness of the mortar lining 
and coating, and thickness of paint coatings.

Since the early 1940s, our legacy companies have manufactured more than 60 million linear feet of concrete 
and steel pressure pipe. More than 40,000 man-hours are invested each year to assure the quality of 
Thompson concrete and steel pressure pipe.

Prestressing wire is tested for tensile strength and ductility characteristics.

2.5

Quality Assurance
Thompson Pipe Group places special emphasis on quality assurance. This involves step-by-step attention to 
precise production procedures and assurance that all machinery and equipment is operating within specified 
tolerances. Emphasis is made on inspection of every component during each step of the pipe manufacturing 
process. To further supplement the Quality Assurance Program, Thompson Pipe Group has implemented 
a computerized Quality Assurance Tracking Program. This system documents the various raw material 
components that go into each piece of pipe.



Quality control inspectors monitor wire spacing during 
prestressing operation. Prestressing wire is tested prior to 
wrapping and must be within limits specified in ASTM A648 
and AWWA C301.

The Thompson Pipe Group team of Quality Assurance 
inspectors receives extensive training on monitoring  
in-process and finished pipe quality factors, such as  
checking roundness of pipe joint rings.

This test specimen of concrete used in the manufacturing 
of a pipe undergoes a standard concrete compression test. 
Test specimens are made daily and are cured under the same 
conditions as the pipe.

2.6


