APPENDIX D2 – Technical Memorandum RespectingHighway 401 and Stewart Blvd. Interchange

100 Craig Henry Drive, Suite 201
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TECHNICAL MEMORANDUM
TO: Conal Cosgrove – City of Brockville

DATE: September 28, 2016

FROM: Stephen Brook P.Eng.

PROJECT #: 15-028

SUBJECT: Highway 401 and Stewart Boulevard Interchange (Brockville Development Lands )
Long Combination Vehicle Access

Introduction
BT Engineering has examined the geometry of the Highway 401 and Stewart Boulevard interchange and its
ability to accommodate long combination vehicles (LCV’s). This interchange provides the primary access to
Highway 401 for the Brockville Development Lands. This planned development is approximately 130 acres, and
is contained by Stewart Boulevard to the east, Parkedale Avenue to the south, and Victoria Road to the north.
The use of LCV’s within the province is increasing and the ability of the interchange to accommodate these
vehicles will be required by some prospective tenants of the Industrial Park.
Existing Intersection
The geometry of the existing interchange is shown in Figure 1. The basic configuration of the interchange is a
Parclo A4 design; however, the ramp alignments do not meet current MTO design standards. Stewart
Boulevard is a four-lane urban arterial and traffic signals are currently provided on Stewart Boulevard at the
W-N/S and E-N/S ramp terminals.
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Figure 1: Existing Highway 401 and Stewart Boulevard interchange
A long range plan for the interchange was identified as part of a Highway 401 Interchange Study completed by
the Ministry of Transportation in 2005. To address the geometric constraints of the current configuration and
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to accommodate a future widening of Highway 401, the Highway 401 Interchange Study recommended
conversion of the interchange to a Parclo A/Diamond configuration, as presented in Figure 2. The study also
identified short term operational improvements for the interchange, improving the geometry of the exit ramps
from Highway 401, as presented in Figure 3.

Source: Highway 401 Interchange Study, 2005

Figure 2 – Stewart Boulevard Interchange – Recommended Long Range Plan

Source: Highway 401 Interchange Study, 2005

Figure 3 – Stewart Boulevard Interchange – Short Term Operational Improvements
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Figure 4 illustrates the turning movements of a LCV (WB 32 truck). The swept paths of a LCV were generated
using Autoturn. The analysis shows that, with the use of the existing paved shoulders for wheel-tracking on the
ramps, LCV’s can be accommodated on the existing N-W ramp but there are 4 critical locations where the
geometry of the existing interchange is unable to accommodate the movement of LCV’s to or from the
development lands located north of Highway 401. Those 4 locations impact 3 movements to and from
Highway 401 as follows:


North – East movement

- impacted by the southbound right turn radius at Stewart Boulevard
and the south ramp terminal and the radius of the North/South to
East ramp



West – North movement

- the eastbound left turn movement would conflict with southbound
vehicles stopped at the traffic signal on Stewart Boulevard



East – North movement

- impacted by the westbound right turn radius at the north ramp
terminal and southbound through traffic stopped in the median lane
on Stewart Boulevard.

From a preliminary review of these existing constraints to the movement of LCV’s it appears that relatively
minor improvements to the intersections at the north and south ramp terminals would allow access from
eastbound and westbound Highway 401 to be provided.
At the south ramp terminal, the close proximity of the structure to the intersection would not allow a bulb-out
to be constructed on the east side of Stewart Boulevard to improve the turning radius for left turning vehicles
exiting Highway 401. However, there appears to be potential for improving the turning radius by pulling back
the stopbar for southbound traffic on Stewart Boulevard.
At the north ramp terminal, increasing the right turn radius coming off the E-N/S ramp to accommodate the
wheel tracking of LCV’s appears feasible. This could be potentially be accomplished by replacing the existing
westbound right turn lane with a channelized right turn lane.
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Figure 4: Turning Template (Existing Interchange Configuration) – WB 32 Truck
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Conclusions
The existing geometry of the Highway 401 and Stewart Boulevard interchange currently restricts LCV access
for the proposed development lands:



To and from eastbound Highway 401, and
From westbound Highway 401.

Our preliminary examination of the interchange has found that Interim geometric improvements to the
interchange appear feasible to provide LCV access to and from westbound Highway 401 and from eastbound
Highway 401 as follows:






Provision of a channelized right turn lane onto northbound Stewart Boulevard at the North Ramp
Terminal. Channelizing the right turn movement coming off westbound Highway 401 would have some
property impacts but it would allow the right turn radius to be increased so that LCV’s could be
accommodated.
Adjusting the location of the southbound stop bar on Stewart Boulevard at the South Ramp Terminal
would enable LCV’s, exiting eastbound Highway 401, to complete the left turn movement onto
northbound Stewart Boulevard without conflicting with southbound traffic.
The wheel tracking of LCV’s on the ramps’ existing paved shoulders may require reconstruction of the
existing shoulders of the North – West, East – North/South and West – North/South ramps unless the
existing ramps were constructed with full depth asphalt.

Access to eastbound Highway 401 cannot accommodate LCV’s without the construction of the Long Range
Plan for the interchange. This would involve replacing the N-E inner loop ramp with a diamond interchange
configuration. That requires replacement of the existing Stewart Boulevard structure to provide a southbound
left turn lane onto a new N-E ramp since widening the existing structure, which is nearing the end of its service
life, appears to be impractical.
The movement of LCV’s through the interchange should be re-examined as part of the preliminary and
detailed design of any long term interchange improvements. It appears that some minor adjustments to the
preliminary ramp geometry may be required if LCV’s are to be accommodated.
If reconstruction of the ramp shoulders, as an interim improvement, is proposed to accommodate some LCV
movements, consideration should be given to implementing the short-term operational improvements to the
Highway 401 exit ramps as identified in the previous Highway 401 Interchange Study.
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