
by Mark Eaton
Sales & Marketing Representitive
Con Cast Pipe 

Valve chambers are structures associated with watermains
that house a valve for regulating the flow of water, often
redirecting watermain pipe when bends in the pipeline are
required. They are often characterized as a chamber that con-
tains a vertical stem from the location of the valve in the pipe
so that maintenance crews can open or close a valve without
having to enter the chamber. The engineering involved in the
design of a valve chamber is complex, considering that the
pipelines are under pressure and will move in the event that
the valve is closed or opened. This movement must be
restrained to maintain the integrity of the pipeline and to pre-
vent any leaks or breaks at the valve chamber.

Precast concrete valve chambers have been produced in
Ontario for decades, and used throughout the province.
Originally, smaller circular chambers were used, but larger
rectangular chambers have become increasingly popular
over the past decade. Many municipalities had been using
cast-in-place chambers for larger watermain pipe.
Typically their standards included cast-in-place designs but
not precast designs. Therefore, if a contractor elected to
install a precast concrete chamber, in lieu the cast-in-place
structure specified by the consulting engineer, he would
have to work with a precast concrete producer to create an
alternative design. With no precast concrete chamber stan-
dard to follow, the producer would try to match the cast-in-
place standard by selecting a precast chamber that was rea-
sonably close in size, and alter the design to suit. This led

to a variety of different results from different producers. It
became evident that a separate standard for precast con-
crete chambers was necessary. Some municipalities, like
York Region, excluded rectangular precast concrete valve
chambers from watermain contracts until a satisfactory
solution became available. Producers had to re-examine
valve chamber technology to be able to develop the market.

In early 2001, Jason Spencer and Brian Clarke of Con
Cast Pipe met with several office and field staff of York
Region to document the problems that had been identified
over many years with valve chambers. Clearly, the prob-
lems were industry-wide and not specific to any single pro-
ducer. The Ontario Concrete Pipe Association (OCPA)
whose staff worked with Con Cast Pipe, Hanson Pipe &
Products Canada and Gamsby and Mannerow Limited,
consulting engineers upgraded the design of valve cham-
bers, and proposed a new technique for installation.

As a result of the initiative taken by the industry, Con
Cast Pipe now has two precast concrete valve chambers
installed as pilot installations in York Region. The new
standard for the Region will limit supply of precast cham-
bers up to 750 mm diameter watermains. This size limita-
tion covers most of the industry specifications where a
valve chamber is required, so the market for these products
is substantially improved.

Design Challenges Revisited

When the Region�s staff was first consulted, they noted the
following concerns with the valve chambers:
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Concrete Pipe Design
Manual Available on

CD Rom
It�s small.  It�s compact.  Get yours
today by faxing your name and address
to the OCPA at 905-631-1905 or email
at info@ocpa.com.

Concrete Pipe
Information Booklet

The answers to many of
your concrete pipe ques-
tions can be found in the
new Concrete Pipe
Information Booklet now
available. Included in the
booklet are sections on
the manufacture, design,
installation, handling and

specifications for concrete pipe, box
culvert and maintenance holes. Contact
the OCPA for your free copy today.
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� Watertight joints are required to mini-
mize infiltration,

� Quality of workmanship in the field �
there was no way to accommodate thrust
blocks on the precast structure to pre-
vent movement of the pipeline. (Parging
by the contractor was not effective),

� Aligning the pipe and the valve stem
was difficult for contractors when a pre-
cast structure is supplied,

� Replacement of heavy valves when
their service life has expired.

Proposed Solutions

The OCPAand Con Cast Pipe staff redesigned
precast concrete valve chambers with the
following major changes:

� Dowels to anchor the cast-in-place
thrust block to the precast valve cham-
ber. The dowels would hold the thrust
block in place and solve the problem of
the pipe moving under forces produced
by the pressurized water when the valve
was closed or opened.

� Suppliers may provide reinforcing
mats to support the dowels in holding
the thrust block in position on the
valve chamber.

� Valve chamber manufacturers can
achieve watertight joints with different
products, including butyl and rubber
gaskets.

� An insert is now included that has a
sliding mechanism allowing a lifting eye
to be moved to the ideal location
(directly above the valve lifting point),
to facilitate maintenance of the valve.

York Region’s design criteria for
precast concrete valve chambers

� Precast valve chambers can only be
used on watermains which are 750 mm
and smaller.

� Suppliers must supply prefabricated
steel for reinforcement of thrust blocks.

� Valve chambers must have a rubber
compound gasket.

� Standard sizes include (2400 mm x
1800 mm) and (3000 mm x 2400 mm)
precast units.

� Valve chambers must have inserts and
dowels in the wall to attach prefabricat-
ed thrust reinforcing.

� Inserts for dowels are also required
around the doghouse opening on the
inside to anchor the cast-in-place form-
work.

� Valve chambers are to be benched to
slope toward the sump in the base slab
by the contractor.

� Loading design is according to the
Canadian Highway Bridge Design
Code, 3rd edition.

� A lifting block is to be installed on the
underside of the flat cap to accommo-
date lifting of valves after installation of
the chamber. The hook on the underside
of the flat cap is actually an insert that
accommodates a threaded lifting eye.

Precast concrete valve chambers are used
when circular maintenance holes are no
longer feasible. Con Cast Pipe valve cham-
bers may be comprised of a base slab, riser
sections in 0.305 m increments, and a flat
cap or transition depending on the structure
requirements.

The valve chambers are installed in a
watermain being constructed as a compo-
nent of the first phase of a new 50 ML/day
water treatment plant in Willow Beach on
Lake Simcoe. Completion of the first phase
will see commissioning of a 20 ML/day
facility in early 2003. With the pilot installa-
tions working well, development of a new
industry-wide standard is the next task to be
initiated by the OCPA. Drawings prepared
by Gamsby and Mannerow will be submit-
ted to the Watermain Committee of Ontario
Provincial Standards for approval.

New valve chamber …Continued from page 1

In the summer of 2000, the Ontario
Concrete Pipe Association initiated a study
on a new bedding design methodology for
concrete pipe with The University of
Western Ontario. Phase 1 of the study con-
firmed that existing concrete pipe design
was very conservative and that a new
methodology, known as Standard
Installations, although conservative, was
not as conservative as the current Spangler-
Marston Method and appropriate for use. 

In addition to comparing the design
methodologies, the University of Western
Ontario undertook Phase 2 which was a live
load testing program at one of the four demon-
stration sites in Ontario. Instrumentation was
placed around the pipe during the pipe instal-
lation. The live load testing was done using a
weigh scale at the quarry where one of the test
pits was installed.

The test consisted of six vehicles, each
with different gross weights ranging from
1,940kg to 60,400kg. Individual axle load-
ing was determined using portable,
10,000kg scales. The test was designed to
measure the earth pressure around the pipe
due to the implied wheel and axle loads.

The increase in soil stress around the pipe
was influenced from adjacent axle loads, and
the worst case was found when two or more

axles influenced the loading. As was expect-
ed, the crown of the pipe experienced the
greatest load, and a 20 to 33% increase in
vertical soil stress was noted.

Once the actual loading was complete, the
researchers calculated the stress due to
truckloads using the Spanglar-Marston
Method, Standard Installations and SPIDA
(finite element model used in the develop-
ment of Standard Installations). As with
Phase 1 of the study, the Spanglar-Marston
Method was found to be very conservative.
The Standard Installations Method and
SPIDA were found to be to be more repre-
sentative of the installation, but still on the
conservative side.

One issue of note is the inclusion of the
vertical arching factor (VAF) in the determi-
nation of loads on a concrete pipe. The VAF
was introduced in concrete pipe design by
Standard Installations and represents the
relative stiffness of the pipe vs. the sur-
rounding soil. The research has shown that
the arching effect pipe attracts load from the
overburden material, and inclusion of this
effect in the design process is appropriate.

Article prepared from report �Response of SIDD
Type IV Bedding to Live Loads�; E.N. Allouche, L.S.
Wong, A.S. Dhar, Geotechnical Research Centre, Dept.
of Civil and Environmental Engineering, The
University of Western Ontario, March 2003.

Standard Installations tested
against live loads




