
 
          

beneath business parks and city streets, bouldery 
ground and tunnelling near several utilities.

“The existing South Surrey Interceptor is a concrete
box sewer that was constructed in the 1970s,” says 
Mike Jokic, senior project engineer for Metro Vancouver.
“The twinning of the 10.5-km interceptorbegan in 1999 
and these phases are the last of the project.”

The Johnston Road Section Phase 2 project was
designed by Stantec Consulting Ltd. (Stantec) with 
Phase 2 microtunnelling handled by Ward & Burke
Microtunneling Ltd. Stantec was also involved in

Mike Kezdi
Associate Editor, Benjamin Media Inc. 

Many underground infrastructure capital 
improvement projects are driven by
capacity issues. The South Surrey 
Interceptor project is no different. Work is
wrapping up on Phase 2 of the Johnston 
Road Section of the project and, what 
many believe to be, the largest diameter 
microtunnelling project in North America.
The project owner, the Metro Vancouver 
Regional District (Metro Vancouver), 
manages approximately 530 km of trunk 
sewers for the 23 communities, and 
serves approximately 2.5 million people 
in the Lower Mainland. When complete, 
the South Surrey Interceptor will collect 
sewage from South Surrey, White Rock 
and Langley, and convey it to the Annacis 
Island Wastewater Treatment Plant.

The project is a twinning and is needed to enhance 
capacity and environmental protection in the region.
When the project is complete in 2022, Metro Vancouver
can use both pipes to convey sewage, adjust flows as 
needed, and also use one of the lines to hold sewage 
before delivering it to the treatment plant.

Johnston Road Section Phase 1, an open-cut section, 
was completed in December 2018. Phase 2 of the
section began in June 2018 and consists of
approximately 800 m of 3,050-mm ID (3,600-mm OD) 
reinforced concrete gravity sewer in Surrey, British
Columbia. Key project challenges include tunnelling 
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Minimal Disturbance: Milestone Project Tests Capabilities 
of Microtunnelling 

preceding open cut sections. Stantec’s original plans for Phase 2 called for 
two short tunnel sections totaling approximately 400 m and two open-cut
sections. The originally designed open-cut sections were adjacent to
buildings, which were approximately 10 m away, and across 152nd Street,
a busy North-South route that intersects with British Columbia Highway 10.

According to Anil Dean, P.Eng., Stantec’s global leader for its water tunnelling
and trenchless practice, there were initial concerns about settlement and low 
cover — less than 2 m — that resulted in the two open-cut segment designs. 
However, a value-added proposal in the Ward & Burke bid submission
eliminated those segments in favour of microtunnelling the whole stretch.

“We allowed several different construction methods to maximize contractor 
flexibility. We liked microtunnelling because of the ground and groundwater 
pressures through the glacial type materials, some of which were granular. 
Also, the water table could have been in the tunnel heading, so ideally, we 
wanted the contractor to use a technology that could handle the water
bearing soil,” Dean says. “We had one curved alignment in the original
design and Ward & Burke added a second curved alignment to Drive 4.” 

Adding Drives 
Ward & Burke proposed the change in plans because it would make 
the project less expensive per metre, improve logistics and
mobilization, stay within Metro Vancouver’s approved right-of-way 
and would only add one caisson shaft to the project.

“There were several benefits to Ward and Burke’s proposal. The main 
one was that it eliminated the open-cut section through the
Benchmark Business Centre and across 152nd Street,” Dean says. 
“As you can imagine, open cutting with a 3,600-mm OD pipe, there is 
a lot of impact. With it being tunnelled, the only impact is through the 
four shafts.”

Jokic adds, “The main issue with crossing 152nd Street is that it is about
450 m away from the intersection with Highway 10. We would have had to
completely close the road to get it done via open cut. We were also
concerned about the 10 services in the road, including a city sanitary sewer 
and an intermediate pressure gas line.”

Because this project marks Ward & Burke’s first in British Columbia, Metro 
Vancouver completed its due diligence before agreeing to go ahead with 
the adjusted plan. Jokic notes that similar Ward & Burke projects in Ontario 
and the United States gave Metro Vancouver the confidence that this was 
the right decision. He adds that even if the costs were equal, the decreased 
disruption of microtunnelling made this the way to go. 

“The biggest reason we proposed microtunnelling the whole project was 
because of cost. For us to mobilize, from Alberta, for two short tunnel 
drives, it makes it far more expensive per metre, whereas we do the whole 
project (800 m) it was less expensive per metre for Metro Vancouver.” Cillian 
Cotter, main site engineer for Ward & Burke. “We were able to add a second 
curve to stay within Metro Vancouver’s right of way with the addition of an 
extra shaft.”

The project is divided into four drives with approximate lengths as follows: 
drive one is 370 m, drive two is 110 m, drive three is 40 m and drive four is 
285 m. The curved sections were in drives one and four.

Familiar Equipment, New Pipe
Ward & Burke is using a Herrenknecht AVN2500D, which they had
up-skinned in Germany to a 3.6 m OD, two centrifuges for slurry handling 
and separation and a VMT guidance system for steering. Cotter notes that 
Ward & Burke has used this same machine on 2 m and 2.7 m projects in 
Alberta and Manitoba. Cotter notes that it is the success of these other
projects, and the experience of its TBM operator, that they were confident
in the success of this project.

To date, Ward & Burke has relied on Decast to supply its jacking pipe for 
Canadian projects. For logistical and costs reasons, the reinforced concrete 
pipe for this project is sourced locally.

“The big consideration, especially with a project going through the winter, 
is transporting the pipe through the Rocky Mountains,” Cotter says. “For 
us, that is a high risk if you have a bad winter, your pipe supply could be 
severely interrupted and could have a significant impact on the project.”

Ward& Burke worked with Langley Concrete Group in Chilliwack, British 
Columbia, about an hour away from the project, on the jacking pipe

manufacturing. This is the first jacking 
pipe Langley has produced. Ward & 
Burke provided the pipe specs and the 
mold, as well as assistance from the 
mold manufacturer.

 “They grasped the production of the 
microtunnelling pipe quickly and have 
made high quality pipes for this
project,” Cotter says. “The biggest 
consideration with this pipe is the 
logistics of making the pipe and
transporting it to the job. Langley 
made the pipe for the open cut
section, so that was not a concern.”

As with any large capital improvement 
project, challenges always come up. 
The only problems with the construction
process happened during drive one 

beneath a less populated area and an arterial road.

“In this drive, we had clay over sand and we had some inadvertent returns 
while Ward & Burke was working out its grout and slurry pressures. Once 
they got the grout and slurry pressures adjusted, Ward & Burke, at times 
were going 12 to 15 m a day, which was good. They have used mostly one 
shift except in areas where the jacking pressures got too high, where they 
worked 24 hours.” Jokic says. “The inadvertent returns are less concerning 
than settlement, which was a big concern because of the low cover and we 
were tunnelling within 10 m of buildings.”

Soil Challenges
To address settlement concerns, the project called for a thorough settlement 
and vibration monitoring layout, which has yielded useful data about this 
machine’s vibration and noise levels that Ward & Burke will use on future 
projects, as well as valuable settlement data. At the more critical sections, 
Ward & Burke installed a hydroshield to help mitigate settlement and
increase the tunnels stability.

Another challenge that cropped up post bid acceptance, but before the work 
commenced, was that the Province’s Ministry of Environment decreased 
the threshold for allowable iron in soil. This meant that Metro Vancouver and 
Ward & Burke had to find a facility that not only could accept its wet soils, 
but also one that was allowed to handle the iron laden soil. Though this was 
a headache, Jokic notes that had the project remained a mix of open-cut 
and microtunnelling, the soil displaced would have been greater.

Despite these project challenges, Jokic says that installing the line via
microtunnelling proved to be the right alternative. He doesn’t need to look 
any further than the meeting he attended with Metro Vancouver’s public
information officer for the project. Jokic recalls that the owner of the
business park, which was originally slated for open-cut, was not happy. 
However, when they sat down to discuss the microtunnelling approach,
they almost jumped for joy.

“Yes, it’s disruptive, but we have managed to keep the site as tight as 
possible. They may have lost some parking spaces, but there wasn’t a big 
trench dividing their business park in half,” Jokic says.

Microtunnelling is on track for completion in May, and Jokic says that Metro 
Vancouver is pleased with the project team and the progress made.

continued from page 1
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Trenching Safety can Compromise
Plastic Pipe Performance

Sewer pipes not only function as a conduit to transport stormwater or 
wastewater, but they must also have the load-carrying capacity for whatever 
is built above them. One fundamental difference between a rigid pipe, like 
concrete, versus a flexible pipe, like plastic or corrugated steel, is that a 
concrete pipe can be reinforced to accommodate any loading condition, 
while the flexible pipe’s structural strength is provided by the pipe-soil 
interaction that must be properly constructed by the pipe installer. In other 
words, flexible pipe is much more installation-sensitive because it relies 
completely on the soil envelope for its structural strength.

Design engineers and contractors both have a legal responsibility to
provide a safe and healthy workplace on construction projects. One 
potential problem with the traditional “design-bid-build” model is that it 
breeds a “cheaper is better” mentality among both design engineers and 
contractors. This leads to design engineers focused on specifying designs 
with the lowest initial cost to build it, and contractors that are focused on 
productivity on the jobsite. Also, this typically results in the low bidder of a 
tender to be selected and increases the risk of compromising the quality of 
construction.

An unstable trench can collapse, killing or seriously injuring workers. One 
of the requirements under Ontario’s Occupational Health and Safety Act 
and Regulations for Construction Projects (OHSA O.Reg. 213/91) is to
identify the types of soil and determine the methods to be used to protect
workers from cave-ins. The soil type in which an excavation is made 
should be classified as defined in OHSA O.Reg. 213/91, s. 226 where there 
are four general types of soil: Type 1 or 2 – good, stable soils, Type 3 – fairly 
good soil, and Type 4 – poor soil that is very soft and unable to support 
itself. In a single trench, soil properties can vary widely from top to bottom 
or along its length. Even hard, stable soil may contain faults in seams or 
layers that make it unstable when excavated. If an excavation contains 
more than one type of soil, the soil should be classified as the type with 
the highest number.

Three basic methods can protect workers against trench or excavation 
cave-ins:

• Sloping – cutting back the trench wall at an angle inclined away
   from the excavation as prescribed in OHSA O.Reg. 213/91, s. 234;

• Shoring – timber or hydraulic support systems for trench or 
   excavation walls to prevent movement of soils, underground utilities, 
   roadways and  foundations;

• Prefabricated support systems such as trench boxes and shields.

It’s important to note that both shoring systems and trench boxes must
be designed by a professional engineer.

Trench boxes
Trench boxes are only meant to protect workers by providing a temporary
safe working area for installing pipe. OHSA O.Reg. 213/91, s. 235
requires a trench box be designed for a specific location or project if the 
trench depth exceeds six metres or the trench width exceeds 3.6 metres.  
Similar to the OHSA requirements for sloping a trench wall, trench boxes 
are required to be placed directly on the trench bottom in Type 3 & 4 soil 
conditions. For Type 1 & 2 soil conditions only, some trench boxes could 
be designed to be hung-up to a maximum of 900mm (36 inches) from 
the bottom of the trench. However a 300mm (12 inch) wide ledge must 
be provided to support the trench box, plus doing this will significantly 
reduce the actual capacity (allowable depth) of the trench box. 

Flexible Pipe Industry’s Recommendations
There are several references that design engineers specifying plastic pipe 
must know:

• CSA B182.11 – Standard Practice for the Installation of Thermoplastic
Drain, Storm, and Sewer Pipe and Fittings;

• ASTM D2321 – Standard Practice for Underground Installation of 
Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications;

• Plastic Pipe Institute Handbook of Polyethylene Pipe;

• Uni-Bell Handbook of PVC Pipe.

All of the above documents cover installation of plastic pipe and outline 
similar recommendations regarding the use of trench boxes. Here are a 
few highlights from these various sources:

• “When using movable trench supports, the pipe location, jointing, and
its embedment shall be not disturbed. This can be accomplished by
limiting the use of standard movable trench boxes that are in excess of
2.5 pipe diameters on either side of the pipe to below the top of the
pipe or to a shelf above the top of the pipe.” – CSA B182.11, cl. 5.2.5.2

• “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.”
 – ASTM D2321, cl. 6.4.2

• “In order to use the shield with PE pipe, all excavation of the trench
below the pipe crown elevation should be done from inside of the 
shield. That is, the backhoe operator should dig inside of the shield and 
force the shield down as soil is removed. (The technique of digging out 
a large hole to pipe invert grade then sliding the shield into it will result 
in excess deflection of PE pipe and therefore, should not be used.) After 
placing the pipe in the trench, embedment material should be placed 
in lifts and the shield vertically raised after each lift is placed so that 
workers can shovel embedment material under the shield to fill the void 
created by the shield wall.” – PPI Handbook of PE Pipe

It would be very interesting to see how these last two points could be 
accomplished while observing the OHSA requirements because they 
require the worker to be inside the trench box while it is being moved, or 
the worker must enter an excavation that is no longer being protected by 
a trench box.

Conclusion
Based on these recommendations by the plastic pipe industry, the best 
case scenario for a plastic pipe would be installation in a Type 1 soil 
condition using a trench box designed to sit on a ledge 900mm above the 
trench bottom. Accounting for the minimum 150mm bedding below the 
pipe and the embedment extending a minimum 300mm above the pipe 
as per Ontario Provincial Standards; the maximum pipe size that works 
for this configuration is a 450mm diameter plastic pipe. Again this is the 
best case scenario for a situation requiring a trench box.

Proper construction practices with trench boxes that adhere to OHSA 
requirements may conflict with the plastic pipe industry’s recommendations. 
Pipe designers should be aware that it’s not viable to properly install 
large plastic pipe (greater than 450mm) without compromising the pipe 
embedment or the Occupational Health and Safety Act. Hopefully it’s 
clear to everyone which one of these takes precedence; 
worker safety is paramount!
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3.3 km of HDPE pipe ranging in size from 750mm
to 1500mm failed on this project and had to be replaced

Proper use of a trench box
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Precast Concrete Tunnel Segments – Go beyond the limit!

Lui Sammy Wong, P.Eng., M.E.Sc.
VP Engineering & Quality
Con Cast Pipe

Introduction
Precast concrete has been widely used in constructing infrastructure 
for decades. It’s ability to accelerate the construction schedule and 
improve the quality of the concrete are considerably superior to cast-in-
place applications. The use of precast though, is limited by the product 
transportation, lifting and handling capacities. The Eglington Crosstown 
LRT Mount Dennis Station was a recent project that went well beyond 
the limits of previous precast infrastructure applications. This article 
presents a successful project that has gone beyond the typical limits 
of precast concrete structures by overcoming numerous technical 
challenges.

Project Information
The Eglinton Crosstown LRT Project, a 19-km long 25-station/stop rapid 
light rail transit project, will serve mid-town Toronto along Eglington 
Avenue between Weston Road and Kennedy Road. It is a $5.2 billion  
investment funded by the Province of Ontario and is a part of Metrolinx’s 
regional transit strategy expected to be completed in 2021. Mount 
Dennis Station, a future station located at the west terminus of the 
LRT line, will provide an interchange station between the GO Kitchener 
Line and the Union Pearson Express Line. This project is managed 
by Crosslinx Transit Solutions, a design and construction consortium 
that is comprised of four global and local leaders in transportation 
infrastructure. Con Cast Pipe was awarded the contract to supply all 
precast tunnel segments to Mount Dennis Station in 2017.  

At Mount Dennis Station, two train tunnels and a pedestrian tunnel connect
the LRT station platform and the future GO transit station. Because the 
LRT line crosses underneath the busy GO transit west corridor, constructing 
these tunnels cannot shut down the train line on any 
given day. Precast tunnels were selected to shorten 
the construction time line. The three tunnels consist 
of 38 precast box units with sizes of 8.1m X 6.1m, 
7.5m X 5.7m, and 5.5m X 6.9m for the eastbound, 
westbound LRT tunnels and the pedestrian tunnel 
respectively.  The unit masses of the tunnel sections
are 76.8 tonnes, 71.2 tonnes and 66.8 tonnes
respectively. The lay length of each unit is 1.5m. With 
given weights and sizes that are beyond the typical 
limits in precast concrete products, the manufactur-
ing, delivery and installation phases of the project 
faced various degrees of difficulty.

Reinforcement
Each reinforced steel cage weighs close to 7000 kg. 
The principle steel consisted mostly 35M bars at 125 
mm spacing with 15M stirrups distributed along the 
perimeter of the wall providing rigidity against torsion 
during the movement between the fabrication shop
and the mold without any distortion; and handling of 
the precast unit during installation. The cage 
equired embedded lifting inserts, weld plates,
post-tensioning reinforcements and tubes, as well as 
1-inch flexible grout tubes. A special jig system was 
used for accuracy and precision. 

Concrete Challenges
With the given geometry, a 1.5m thick section located
at the two upper haunches places the unit in the mass 
concrete category where concrete temperatures during 
the initial hydration become critical. Exceeding the 
limit specified by CSA A23.1 entails the risk of delaying
ettringite formation which may lead to durability 
problems. Prior to official production, concrete raw 
materials and eligible mix designs were carefully
examined. Software named Concrete Works was used
to model the cement hydration and estimate the temperature profile of  the
precast units. Three trial mockups of miniature units made of different concrete 
mixes and their size equivalents to the maximum thickness of the full-size 
units were used to develop low heat of hydration self-compacting concrete.

Forty per cent slag blended with GU cement was used to mitigate the 
risk of overheating the concrete. During execution, real time concrete 
temperature monitoring provided by EXACT Technology was adopted to 
control the critical phase of curing. 

Due to the dimensions, the precast units could only be produced outdoors. 
The concrete temperature reached its peak between 55 degrees
Celsius and 60 degrees Celsius and exceeded the stripping strength of 
20 MPa between 28 and 30 hours of age. During winter day production, 
cold weather protection was extremely important to avoid rapid loss of 
surface heat. The stripping process was completed quickly followed by 
winter protection immediately after. The surface temperature dropped 
extremely rapidly during this process. Failing to complete this protection 
would result in thermo-cracking. 

Delivery Challenges
All the tunnel units exceeded the typical oversize over weight annual 
permit shipping limits. The tunnel sections were delivered using 13 axle 
special tractor trailers to distribute the weight evenly during transportation.
In advance of the permit application, a mock-up delivery was conducted 

to ensure the selected route would provide the moving
road block a navigational path free of any potential 
obstructions to Mount Dennis Station. Once the 
Traffic Plan was established, approved and permits 
granted, a coordinated convoy of both police and
private escorts traveled down Hwy 401 to Black 
Creek Drive in Toronto, maneuvering through all the 
local narrow streets and sharp turns. 

Due to the permit restrictions and rush hour curfews 
the delivery window was limited between 10 a.m.
and 3 p.m. A limited area for staging was used to
accommodate four 40m (133’) long tractor trailers 
near the installation site as a buffer. With the
assistance of a fully loaded dump truck, the final 
move was to back the 40m long tractor trailer with 
the 77 tonne tunnel section down a 12% sloped
ramp to within 3m of the crane.   

Installation Challenge
The precast units were produced in the “flower-pot” 
(laid down) position for handling and transportation. 
The tilt-up process was engineered utilizing two 
groups of four 37mm diameter hooked cast-in lifting
inserts. The box unit was carefully set on a pile of 
sand. A spreader beam connected between the 
hook of the crane and an eight-pulley system to the 
swivel lifting plates was required to ensure each sling 
handled equal weight. The tilt-up process, pivoting 
along the bottom edge of the unit, took around three 
minutes to rotate the unit to a stand-up position. This 
process was engineered by Con Cast Pipe with
flawless execution by Western Mechanical. Expanded 
form strips were used to seal both the external and 
internal perimeters of the joint face and to cushion 
the joint space between the units at about 19mm. 
Upon homing the unit, an immediate post tensioning 

process took place after the alignment of the box unit was confirmed. 
Four 46mm diameter threaded bars, complete with structural assemblies, 
were engaged with 100 tonne hydraulic jacks and were pulled
simultaneously to a minimum of 500 kN. A 300mm by 300mm by 35mm 
bearing plate was used at each rod to transfer the tension load into the 
concrete. This is an important design requirement in precast tunnel
elements. The remaining spaces were pressure grouted using the cast-in 
grout tubes. This ties all precast units together as one integral structure. 

 
Figure: Precast tunnel box was handled by 100 tonne gantry crane at the 

manufacturing facility

Figure: Precast tunnel box
adjacent to a major railway corridor

Figure: The precast tunnel segment
was being homed to position

continued on page 6



The Canadian Concrete Pipe and Precast Association held its first ever Contractor 
Information Session, in Ottawa, on February 1st, 2019.

The idea for holding this session was initially tabled during a CCPPA seminar that was 
held in Ottawa in January, 2018. This seminar included the City of Ottawa inspection 
staff as well as several local consulting engineering firms. Both groups stated that the 
seminar contained very good information and that it would be beneficial to provide this 
information to the local contractors. CCPPA’s response at the time was to state that 
providing this information to the contractors was outside of the Association’s scope.

Following this meeting, both Ottawa concrete pipe producers (M CON Products and 
Forterra) also agreed with the comments from the City of Ottawa and the consultants. 

CCPPA was also approached 
by local contractors asking for 
an information session to help 
provide the contractors with 
installation information.

At this point, it was decided 
that in conjunction with the 
two local concrete pipe 
producers, the CCPPA would 
organize and facilitate an 
information exchange session 
with the local Ottawa heavy 
construction contractors.

The main drivers behind the 
push, by the contractors, for 
this session was twofold. 
The recently adopted Vendor 
Performance Management 
(VPM) program, by the City of 

Ottawa, was a new rating system for Ottawa contractors bidding on City of Ottawa 
projects. Implemented in 2018, the VPM program would impact the bid results by 
20% in 2019. This rating could easily disqualify a contractor that submits a low bid but 
that has a poor rating. The second concern was related to the contractors losing their 
experience and knowledge due to a significant number of their employees retiring.

The Contractor Information Session was designed to be hands-on providing practical 
knowledge to the contractors but also to foster two-way communication. The session 
was divided up into five separate stations that contained the same information as our 
concrete pipe and precast installation guidebook. Each of these stations were manned 
by staff from both M CON Products and Forterra.

Topics ranged from basic pipe and precast knowledge to proper care and installation 
of pipe gaskets to maintenance hole connection dos and don’ts. Pipe sections, 
maintenance holes, reinforcing cages, gaskets and various components associated 
with concrete pipe and precast concrete structures were available at the various 
stations which encourage open discussion and information exchange.

Over 100 attendees participated in this session with over 75% being front line/job site 
personnel responsible for installation of concrete pipe and precast structures.

Concrete pipe producer staff gained further knowledge relating to the challenges 
faced by contractors on the job site. Contactors gained knowledge of design and 
production which dictates the installation procedures required to ensure performance 
of the concrete pipe/precast concrete structures.

The CCPPA is currently assessing the possibility of holding future Contractor 
Information Sessions. 
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Ottawa Contractor Information 
Session

 
Chilliwack began specifying concrete pipe and precast concrete box culverts in 2015
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Lui Sammy Wong, P.Eng., M.E.Sc.
What is self-compacting bedding?
Self-compacting bedding (SCB) materials, also known as self
compacting soil, self-consolidating soil, or high-performing bedding in 

some areas, provides 
self-flowing, self-
compacting abilities 
under gravity, has free 
draining characteristics, 
and restricts the
penetration of fines. It is
a cohesionless soil
consisting of uniformly 
graded clean gravel or 
crushed stone usually 

with a grain size distribution of 99% retained by the 6.7mm sieve
(Figure 1). Therefore, it is sometimes described as 6.7mm drainage 
stone. This material is commonly used as a bedding material for many 
applications but is quite often described mistakenly as “self-compacting”. 

How much does self-compacting bedding compact?
Based on the tests reported by the aggregate supplier and according to 
ASTM C29, the loosely compacted state is between 85% and 90% of
its Standard Proctor Maximum Dry Density (SPMDD), when rodded,
these materials can reach 95% SPMDD. However, according to the stud
(Howard, 2016), the dumped density will be about 80 percent of the
maximum density because 
typically the density will be 
close to the minimum density
of the soil. In the case of 
trench installation, the bedding 
materials fall into the gap and 
ricochet off the trench wall 
and pipe that substantially 
reduces the self-compacting 
effort. Without further
compaction, an inherent void 
is likely formed (Figure 2).  

Why bedding materials are important for RCP
In the design of reinforced concrete pipe (RCP), the structural capacity 
is determined using a destructive (three-edge bearing) test according 
to CSA A257 to determine the crack load and ultimate load. The result 
(class of pipe) is normalized to the force (Newton per meter long per
millimeter internal diameter) that the pipe can withstand without
exceeding the 0.3mm crack limit. The class of the pipe needs to be 
greater than the field loads due to the overburden soil and live load 
divided by the bedding factor. The bedding factor is based on the soil 
type and compaction effort in the specified installation type. Granular

materials with a high level 
of compaction will have a 
higher bedding factor. In 
Ontario, Class B and 
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With limited space and the amount of equipment required the installation 
became more challenging when approaching the last unit of each tunnel.
The clear distance between the last unit and the adjacent concrete
caisson wall barely allowed one person to pass through. Water proofing 
of the exterior face and backfilling took place after all inspections of the 
as-installed structure were completed.  

The successful installation depended on adequate engineering design
as well as sound product quality, planning and execution. It relied on 
professionals and skilled trades from each of the stakeholders in order to
make this happen. The complete installation can be reviewed on YouTube. 

Conclusion
In conclusion, the precast application at the Mount Dennis Station has 
gone beyond the typical limits of precast box units. The manufacturing,

delivery and installation challenges made this project a one of a kind 
for future reference. A construction project that fully exploits the use of 
precast components can enjoy an accelerated schedule and superior 
concrete quality. Understanding and implementing the project specific 
tolerances in both product and process are key success factors. This 
project also strived for technological advancement in using real time 
monitoring of concrete temperature and strength during the initial
critical curing phase by EXACT Technology Company. The information 
provided allowed for critical decision making in the manufacturing
process. This in turn achieved the best result in precast concrete
manufacturing, setting a new bench mark for the precast industry. 

 1Metrolinx (2013) The Big Move Baseline Monitoring Report

Self-Compacting Bedding

Class C bedding has a bedding factor of 1.9 and 1.5 respectively. It is 
important to respect the calculated pipe class and specified installation 
type when executing the installation.

How does the use of self-compacting beddings impact the
performance of RCP?
Many contractors substitute the specified Class B bedding with self-
compacting material with minimal or no compaction effort in an attempt 
to speed up the installation as it is believed that SCB provides a higher 
level of performance than 
conventional bedding
materials. This could lead 
to the previously detailed 
inherent voids at the lower 
haunches of the installed 
RCP. Despite more scientific
research being needed to 
determine the bedding
factor, the bedding quality
has been claimed to be 
equivalent to Class C
bedding (Dufferin, 1993).
Figure 3 shows the difference
in the applied load for 2400mm
RCP buried under embankment conditions. With the earth depth deeper 
than 1.2m, the load experienced by the RCP using class C bedding is about 

20% more than that of Class B bedding. In other words, 
when SCB is used, the pipe will need an additional 20% 
capacity (higher class) to withstand the field loads.

Conclusive remarks
Self-compacting bedding does not offer better performance
for RCP installations. The SCB material can be assumed to 
be a Class C bedding but some pipe designs may require 
a higher class of concrete pipe to be supplied when the 
Class B bedding is specified. Compaction is still required 
when using SCB’s. Contractors are advised that they 
should obtain approval from the design engineer and the 
pipe supplier if a substitution of the bedding material is 

being contemplated. It is also recommended that the use of standard 
materials for RCP installations are in accordance with Class A, Class B 
or Class C from the Ontario Provincial Standards (OPS) or Standard
Installation Types 1, 2, 3, and 4 from the Canadian Highway Bridge
Design Code (CSA S6). Design engineers should specify the pipe class 
accordingly. These standard installation types have specific requirements 
on the soil types and the compaction effort which must be achieved 
during the installation process. 
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Precast Concrete Tunnel Segments continued from page 4

 
Figure 1: Grain size distribution

of self-compacting soil.

Figure 3: Normalized load on 2400mm RCP
in Embankment Installation

 
Figure 2: (Left) Illustration of ricochet effect when bedding
material is falling between the trench wall and RCP (Right) 

when SCB is dumped into the trench.
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Global Leaders in Precast

Congratulation to Mel Marshall 
- CSA 2019 Award of Merit 
Recipient 

CCPPA Announces New Region 
Engineer

Mel Marshall, P.Eng., is a recipient of the 2019 
Canadian Standards Association (CSA) Award 
of Merit. This award is bestowed upon individual 
members for outstanding contributions and 
leadership in the development and advancement 
of voluntary standards. 

CSA thanked Mel for his continuous support, 
dedication and leadership.

Mel has been actively involved in the design, 
manufacture and construction of concrete 
products since graduating from the University of 
Alberta with a B.Sc. degree in civil engineering in 
1960. He established Mel C. Marshall Industrial 
Consultants in 1980 as a consulting company to 
the concrete and steel industry, which continues 
to serve the precast concrete and concrete pipe 
industry to this day. His company represents 
several leading suppliers of products to precasters 
and producers of concrete pipe.

Mel is the concrete pipe industry’s most widely 
known personality who represents industry’s 

interests on government and association technical committees, while
sharing his extensive knowledge of products and materials at schools and conferences 
as a speaker.

Congratulations Mel and THANK YOU!

Camilo Marquez, P.Eng., has accepted the position 
of Saskatchewan-Manitoba Region Engineer with 
the Canadian Concrete Pipe & Precast Association.

Camilo has a Bachelor of Engineering Degree from 
the University of Bogota, Colombia, with a major in 
municipal engineering. He spent the last six years 
working with consulting engineers in Winnipeg and 
is a registered professional engineer in Manitoba.

CCPPA welcomes Camilo to the concrete pipe and 
precast industry.

Camilo Marquez, P.Eng.

Mel Marshall, P.Eng.
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Concrete Pipe/Drainage Products Producer
Coldstream Concrete Limited
Location: Ilderton, ON
Tel: 519-666-0604
Fax: 519-666-0977
Email: rsbrown@coldstreamconcrete.com
Website: www.coldstreamconcrete.com
Contact: Robert Brown

Con Cast Pipe
Location: Guelph, ON
Tel: 1-800-668-7473
Fax: 519-763-1982
Email: sales@concastpipe.com
Website: www.concastpipe.com
Contact: Brian Wood or Jason Spencer

DECAST Ltd.
Location: Barrie, ON
Tel: 1-800-461-5632
Fax: 705-734-2920
Email: jtully@decastltd.com
Website: www.decastltd.com
Contact: Jim Tully

Forterra Pipe and Precast
Locations: Whitby, Cambridge, Ottawa
Tel: 1-888-888-3222
Fax: 519-621-8233
Email: leo.steffler@forterrabp.com
Website: www.forterrabp.com
Contact: Leo Steffler

Inland Pipe/Ocean Pipe
Locations: Calgary, Edmonton, Regina, Winnipeg, 
Vancouver
Tel: 1-800-268-0785
Fax: 403-261-6751
Tech Inquiries: Justin Arnott
Email: Justin.Arnott@LehighHanson.com
Website: www.inlandpipe.com

LafargeHolcim
Locations: Calgary, Edmonton, Winnipeg,  
Saskatoon, Thunder Bay
Tel: 780-479-5232
Fax: 780-410-3699   
Email: nathalie.wainman@lafargeholcim.com
Website: www.lafarge.ca
Contact: Nathalie Wainman

Langley Concrete Group
Locations: Langley, Victoria & Chilliwack, BC
Tel: 604-533-1656
Fax: 604-533-8191
Email: pipeman@langleyconcretegroup.com
Website: www.langleyconcretegroup.com
Contact: Mark Omelaniec

M-Con Products Inc.
Location: Carp, ON
Tel: 1-800-267-5515
Fax: 613-831-2048
Email: sales@mconproducts.com
Website: www.mconproducts.com
Contact: Carlo Taverna

M-Con Pipe & Products Inc.
Location: Ayr, ON
Tel: 519-632-9112
Fax: 519-632-7440
Email: dgalloway@mconpipe.com
Website: www.mconproducts.com
Contact: Doug Galloway

Rainbow Concrete Industries Ltd.
Locations: Sudbury, ON
Tel: 1-800-461-6281
Fax: 705-566-4813
Email: sales@rcil.ca
Website: www.rcil.com
Contact: Boris Naneff

Souris Valley Industries
Locations: Weyburn, SK
Tel: 306-842-5854
Fax: 306-842-1011
Email: dustin@sviprecast.com
Website: www.sviprecast.com
Contact: Dustin Bell

Gaskets and Connectors
Hamilton Kent
Location: Etobicoke, ON
Tel: 1-800-268-8479
Fax: 416-674-6960
Email: bernard.gregoire@hamiltonkent.com
Website: www.hamiltonkent.com
Contact: Bernard Gregoire

Press-Seal Gasket Corporation
Location: Fort Wayne, IN
Toll-free: 800-348-7325
Cell: 617-803-1750
Email: mtomkinson@press-seal.com
Website: www.press-seal.com
Contact: Matt Tomkinson

Trelleborg Pipe Seals
Location: Milford, NH 
Tel: 800-262-2180
e-mail: Terry.macdonald@trelleborg.com
Website: www.trelleborg.com
Contact: Terry Macdonald

Reinforcing Steel
Laurel Steel
A Division of Harris Steel ULC
Location: Burlington, Ontario
Tel: 800-265-6811
Fax: 905-634-7888
Email: grant.fraser@laurelsteel.com
website: www.laurelsteel.com
Contact: Grant Fraser

Numesh Inc.
Location: Laval, PQ
Tel: 1-800-363-0847
Fax: 450-663-9049
Email: michel.mongeau@numesh.com
Website: www.numesh.com
Contact: Michel Mongeau

StelCrete Industries Limited
Location: Niagara Falls, ON
Tel: 1-866-924-0837
Fax: 905-735-3955
Email: bhansen@stelcrete.com
Website: www.stelcrete.com
Contact: Bob Hansen

Safety Climbing Equipment
MSU Mississauga Ltd.
Location: Mississauga, ON
Tel: 1-888-220-2213
Fax: 905-823-4947
Email: sales@msumississauga.com
Website: www.msumississauga.com
Contact: Virginia Junkin

Stepcon Industries Inc. 
Location: Mississauga, ON
Tel: 1-888-783-7266
Fax: 905-897-6001
Email: stepcon@on.aibn.com
Website: www.stepconindustriesinc.com
Contact: Michael Greer

Precast Manufacturing 
Equipment and Accessories
HawkeyePedershaab
Location: Mediapolis, IA
Tel: 800-626-1453
e-mail: rbeelman@hawkeyepedershaab.com
website: www.hawkeyepedershaab.com
Contact: Randy Beelman

Mel C. Marshall Industrial Consultants Inc.
Location: Delta, BC
Tel: 604-943-8512
Fax: 604-943-2738
Email: melmarshall@telus.net
Website: www.precastconcretebc.com
Contact: Mel Marshall or Braden Marshall

J D Industrial Sales
Location: Cambridge, ON 
Tel: 519-267-4340
Cell: 519-841-2554
Fax: 888-463-7598
Email: drewblack@jdindustrialsales.com
Website: www.jdindustrialsales.com
Contact: Drew Black
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