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The robust design of the Victaulic grooved couplings made them ideal for installation on 36-inch 
through 96-inch couplings on multiple valve vaults for the Hanlan Water Project in Ontario.  
Credit: Victaulic

A new approach 
to construction 
allows for 
smaller valve 
vaults
By Chris Sundberg and  
Wayne Biery

I
n water treatment and wastewater 
management facilities, one of the com-
mon structural components are valve 
vaults, which are a key element of con-

veyance systems. However, at a cost of 
about $10,000 per square metre, build-
ing them in the traditional way, using 
an M11 harness to restrain the pipe, is 
expensive.

If the goal is to do things more effi-
ciently, sustainably, and safely, it is 
important to examine how the M11 har-
ness works and pinpoint its shortcomings.

Valve vaults are confined spaces and 
must be built for functionality as well as 
worker safety. Because unrestrained pip-
ing is unstable, designers have become 
accustomed to using an M11 harness, 
often installed with external thrust 
blocks, to prevent movement.

In some cases, the vault walls them-

selves have been designed to function 
as substitutes for thrust blocks, and in 
those cases, safe construction means 
designing thickened concrete walls that 

can resist punching shear from transfer 
of piping thrust loads.

The result is that the vaults are very 
large, which means constructing them 
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designed to transmit the loads from the 
rods into the pipe wall.

Disassembling and dismantling joints 
requires that all the harness rods be 
un-threaded and drawn through holes 
in the rings in a direction parallel to 
the pipe wall. For the vault to accom-
modate dismantling, it must be twice as 
long as the tie rods, which significantly 
increases the valve vault footprint.

Grooved couplings also can reduce 
the thickness of valve vault walls. By 
design, grooved couplings bear suffi-
cient thrust to safely contend with the 
forces experienced in water treatment 
and wastewater management facilities. 

The couplings restrain the piping, 
internally eliminating the need for 
external anchor blocks (or walls) for sta-
bility. This also eliminates the associated 
cost of excavation and construction.
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requires more excavation over a greater 
area, a process that takes significant time 
and costs a great deal of money. Safety is 
another critical consideration. Because 
valve vaults are enclosed, they must have 
adequate lighting, ventilation, and drain-
age to provide safe ingress-egress for 
operators and maintenance personnel. 

With the M11 harness, there are multi-
ple areas that can fail, and when failures 
occur, they are costly.

The question that must be addressed 
is: “How is it possible to economize space 
in valve vault construction in a way that 
is both safe and effective?” The answer 
is to provide efficient thrust restraint for 
the pressure piping that passes through 
the vault in a way that does not require 
a harness.

Successful installations have proven it 
is possible to reduce the footprint of the 
valve vault by using grooved and shoul-
dered couplings, components that have 
been used for decades in other applica-
tions to manage dynamic movement.

Grooved couplings provide the nec-
essary restraint, as well as the required 
flexibility to reduce the footprint of the 
valve vault within the vault interior and 
in the vault walls themselves.

A typical grooved pipe joining 
method is simple and reliable. The four 
basic components are the grooved pipe, 
the coupling housings, the bolts and 
nuts, and the gasket. The coupling hous-
ings fully enclose the elastomer gasket 
and secure it in position for a proper 
seal, engaging around the full pipe cir-
cumference to create a unified joint.

Bolts and nuts hold the housings 
together, and a synthetic elastomer gas-
ket creates a triple seal effect on the pipe 
ends. A tension seal is created as the gas-
ket is stretched around the pipe. A com-
pression seal is created as the coupling 
housings press the gasket onto the pipe.

Finally, the sealing lips of the gas-
ket are forced down onto the pipe end 
when the system is energized. Together, 
these features create a leak-tight, self-re-
strained joint.

When grooved couplings are used 
within the valve vault, they eliminate 
the need for dismantling joints. These 
joints are required with the M11 harness, 
which relies on tie rods that span the 
joint and are connected to a pair of rings 

Grooved couplings provide the necessary 
thrust restraint for the pressure piping that 
passes through the vault in a way that does not 
require a harness, safely reducing the footprint 
of the vault as well as the required thickness of 
the vault walls. Credit: Victaulic

October 2021 | 37www.esemag.com @ESEMAG


