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Since late 2018, Dufferin Concrete and Dufferin Aggregates have been providing aggregates and concrete for
reconstruction work on three dams along the Trent-Severn Waterway, Canada’s renowned inland passageway
of 386 km which connects Lake Ontario with Lake Huron. Having reached the end of their life span, a repair
program was initiated by Parks Canada to have the Douro Dam (Lock 24), the Otonabee Dam (Lock 23) and the
Sawers Creek Dam (Lock 25) repaired, with work being led by long-time CRH client EBC Inc.

The new dam structures under construction will have a lifespan of over 60 years and will contribute to reducing
leakage and increasing the safety of water management operators and the public. Ultimately, the new dams will
also improve water management capability of this historic site along the Otonabee River.

Despite the added complexity of having three different standalone sites to coordinate pours, the team
completed multiple pours for retaining walls, piers and spillways from 50 m³ to 900 m³ – including on some of
the coldest days of the winter as part of the first phase of the project, which was completed in March 2020. The
second phase of the project was initiated 2020 and continued through the winter of 2021. In total, over 18,400
m³ of concrete  and over 5,000 tonnes of aggregates used.

Project Overview



Obtaining the necessary 28-day compressive strength requirement

Keeping the peak concrete temperature for the mass pours under 65 C during the entire curing period

Addressing the variable weather conditions associated with both summer and winter placements

Keeping the initial concrete temperature under 20 C 

From a concrete mix design standpoint, this project has some extremely demanding performance requirements. Since

the concrete pours were up to two metres in total thickness, significant challenges existed with the heat of hydration

generation and the potential for thermal cracking. With a maximum specified temperature of 65 degrees celsius, 

 Dufferin Concrete successfully demonstrated through laboratory trials and mock-ups that the use of a high

percentage of slag cement, combined with GU/GUL cement, would better achieve these requirements and maximize

concrete mix performance than just specifying the use of a low heat of hydration cement or low alkali cement.

Given the remote jobsite locations, challenging placement conditions, and mass concrete applications Dufferin

Concrete evaluated multiple concrete mix designs for potential use on this project with the key performance

requirements being:

Through the use of an extensive mix design development process and with the direct participation by the designers

and the contractors on the project, modifications were made to both the project specifications and the concrete mix

designs to come up with performance solutions that addressed the significant challenges of mass concrete placement

and winter construction. 

Additionally, with the use of Supplemental Cementing Materials such as Slag, at replacement levels of up to 50%, the

project utilized extremely low carbon concrete and significantly reduced the Global Warming Potential (GWP) of this

critical concrete infrastructure. 


