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Project Fact Sheet

The Moore Creek Stormwater Control Facility is part of the Greater Toronto Airports
Authority (GTAA) plan to control stormwater runoff. The Moore Creek facility collects
and holds stormwater runoff from airside and infield development areas and is the final
structure of this type in the new system.

Hatch Mott MacDonald and Thornburn Penny Consulting Engineers have designed this
four-cell tank, which has a total capacity of 42,000 cubic metres (9.2 million gallons). It
is designed to intercept two large diameter storm sewers collecting a mixture of fuel and
water from apron and runway surfaces. The flow enters a flow diversion chamber and
into cel11 where it is sent to an oil/water separator tank. Cell's 2, 3, and 4 are holding
tanks, which take the overflow from cell 1 (figure 1 ). The stored runoff in cell's 2, 3, and
4 is directed back into cel11 through flapgates at the base of each tank. Each cell
features an automatic sedimentation flushing system comprised of a series of 8-per cell
tipping buckets, which periodically wash down the sides of the tank. The facility also
works with two surface storage ponds adding an additional 42,000 cubic metres (9.2
million gallons) capacity and a large culvert by-pass should the tank's capacity be
exceeded. The effluent is ultimately directed to an existing Britannia Ad. sanitary sewer
or to Spring Creek. The entire system is designed to handle flows from a 10-year
storm.

Kenaidan's work began with the construction of a temporary access road connecting the
site with the end of Britannia Ad, enabling the continuous movement of materials and
equipment to the site. Next a massive earth moving operation started, including
scrapers, excavators and trucks, which ultimately hauled, and moved 120,000 cubic
metres (157,000 cubic yards) of material to make way for the tank construction.
Surprisingly the site was balanced in that all of the excavated material was utilized for
backfill/berm construction within the site. One of the initial structure priorities was the
construction of the by-pass culvert measuring 4.6m (15ft) by 3.6m(11.8ft) by 270m
(868ft) long (photo 5). The by-pass takes the flow of the existing Moore Creek and
allowed uninterrupted construction of the tank (situated in the middle of the Moore
Creek drainage basin). The tank measures 68m (323ft) by 220m (722ft) by 11.5m (38ft)
deep and along with various inletloutlet structures, and diversion chambers required
47,000 cubic metres (61,473 cubic yards) of poured-in-place concrete, and placement
of 7,000 metric tones (6,889 tons) of rebar. The tank's base slab is 1.2m (4ft) thick, with
the roof slab measuring 825mm (2.7ft) thick, which is supported by 300 columns. The
tank is structurally designed to handle aircraft loading.

Kenaidan's schedule was very aggressive with the tank concrete work completed and
the structure backfilled by the end of August 2000 (total completion is scheduled for July
2001 ). This meant concrete work continued full speed throughout the winter requiring
winter heat and tarping to maintain optimal pouring and curing conditions. Pour rates
peaked at about 2,200 cubic metres (2,875 cubic yards) per week. To help achieve the
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fast tracked production schedule Kenaidan crews utilized two tower cranes, a 65T AT
Crane, concrete pumps, and other material handling equipment.

The owner is the GTAA, consulting engineers are, Hatch Mott MacDonald, and
Thornburn Penny, the contractor is Kenaidan Contracting Ltd., the concrete supplier is
James Dick Concrete Supply, and reinforcing steel supply and placement is Harris
Rebar .
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Project Description

Moore Creek Stormwater Management Facility, owned by the GT AA, was designed with
a capacity of 42,OOOcubic meters to be covered by approximately 3m of overburden,
resist a 14 metre head uplift (figure 5), and resist a design load equivalent to the weight
of a Boeing 747. The facility had to be constructed under a fast track schedule and
would be located in the middle of the existing Moore Creek drainage basin. These are
some of the formidable requirements, which ultimately led to only one option for
constructing a cost-effective and timely facility, poured-in-place reinforced concrete.

Mix Design
The design criteria consisted of optimizing the heat of hydration, strength and
pumpability whilst taking into account all site conditions. Scheduling, size of pours,
weather and physical mass of slabs and walls influenced the design. Kenaidan also
required stripping at 75% of design strength whilst maintaining the heat of hydration at
45 °Celsius. The concrete mix used was a 35 Mpa, with a Type 50 equivalent cement,
Class C-1 exposure.

Base Slab
The base slab reinforcing steel included 35mm bars with a minimum spacing of 125mm.
The size and spacing of the reinforcing steel increased the level of difficulty with pouring
the base slab (photo 4).

In addition, the slab thickness (1 meter) required Kenaidan to develop methods and
procedures for pouring mass concrete. The mix included the use of 50 percent slag and
40mm aggregate, intended to control heat gain and plastic shrinkage cracking.

The base slab concrete was poured during the winter months. This involved significant
winter protection including the use of infrared heaters.

Columns
The columns utilized a modular forming system provided by Peri. These forms made it
possible to set and pour the columns at rate of six per day (Photo 2).

Suspended Slab
Aluma Systems provided the suspended slab formwork. The formwork consisted of sixty
truss style tables that could be dropped and moved to the next pour location without re-
fabricating the formed surface. This forming system utilized a prefabricated wood beam
side (Photo l' 3, 6 & figure 3).
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Watertight Structure
The structure was designed to be watertight. The structure had a waterproofing
membrane installed over all of the construction joints. The areas between the
construction joints were inspected and the cracks were waterproofed with a membrane

material.

Construction Joints
The construction joints utilized an extruded metal product that remained in place
following the completion of the concrete pour. The use of Stayform allowed the
bulkheads to be constructed in a manner that met the requirements of the project

schedule (figure 4).

Controlling Drying/Shrinkage Cracking
Curing and temperature control were critical to the integrity of the facility. All slabs, walls
and columns were cured with a curing compound during the winter months. In milder
temperatures, water was used in conjunction with poly tarps to ensure that the surface

of the concrete remained hydrated for a minimum of ten days.

The wall formwork was constructed with insulating blankets built into the formwork. This

allowed for protection during the winter months.

The base slabs and the roof slabs were tarped to control heat gain and heat loss. The
slabs were tarped in the cold and the hot weather. This was required to control the heat
gain and loss to ensure the temperature gradient never exceeded 17 degrees Celsius.

The temperature of the surface and the centre of the pours were monitored with thermal
couplers until the temperature of the centre of the concrete was within 10 degrees of the

ambient air temperature.

Controlling Thermal Cracking
Beyond the measures outlined above the concrete mix designs were chosen for the
purpose of controlling thermal cracking. All of the mix designs for the project utilized
type equivalent 50 cement. Specific areas of the project required special consideration

The base slab utilized a 40mm aggregate. This allowed the amount of cement and
water to be decreased to control the heat gain and heat loss.

The reinforcing steel in the walls and columns precluded the use of 40mm aggregate

The walls and columns utilized a 20mm stone.
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The frequency of the steel in the suspended slabs also precluded the use of 40mm
aggregate. The roof slabs required accelerated strength gains and work ability of the
concrete to allow for economical placements costs. With these two factors in mind a mid
range water reducing agent was added to satisfy both concerns.

The concrete mix for the roof slabs satisfied the requirements necessary to achieve
efficient and economical placement. The concrete mix was also designed to achieve
seventy five percent of the design strength at five days. This was necessary to allow the
formwork to be moved and reset in a frequency that was required to achieve the project
schedule.

Cold Weather Concreting
The project required several innovative approaches to overcome the weather affects.
The project began in the early winter of 1999. The majority of the concrete placed in the
base slabs was undertaken during the winter of 2000.

This project utilized several means and methods to control the affects of the weather.
This included the use of kerosene power glycol heating machines that were designed to
control frost penetration in the native till.

There was extensive use of propane power salamander heaters and propane powered
infrared heaters to control frost and heat in the pour areas prior to the placement of
concrete.

The cold weather also required concrete pours to be tarped to control heat loss during
the curing process.

Material Handling
The project involved the placement of approximately 7000 tonnes of reinforcing steel
and 47,000 cubic meters of concrete. The schedule required the majority of this work to
be undertaken in eight calendar months.

The project involved the use of two tower cranes and one mobile crane. The cranes
were primarily utilized to place reinforcing steel and move formwork and forming
materials to the different areas of the project.

The majority of the readymix concrete was placed with concrete pumping equipment.
The concrete placement was also augmented by the use of a manual mini-placing boom
that was provided by Pumpcrete (photo 5 & 6).

At peak production, the reinforcing steel delivery was up to four trucks per day. This was
accompanied by a the placement of 2421 cubic meters of concrete in one week.
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Summary
The success of the project was a result of the cooperation of the all of the parties
involved in the project. All parties became stakeholders in the construction of the facility.
This lead to several innovative and productive means and methods that allow the facility
to be constructed in an extremely short span of time.
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