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1.0
Introduction

The City of Saskatoon retained ISL Engineering and Land Services (ISL) to

conduct a Functional Planning Study for the Highway 11 and 16 interchange.
Serving traffic from both the TransCanada
t he exi st i regeafin@réharye does hab effectively move traffic, has
substandard vertical clearances, and a pattern of collisions suggesting

insufficient capacity during peak demand.

As part of the study, ISL developed a long-term interchange plan to ensure that
this important corridor will once again be free-flow facility, as well as a staging
plan to alleviate operational problems in the short-term. Typical interchange
solutions are not possible due to the close proximity of adjacent interchanges in
all directions, and adjacent residential development along the road right-of-way.

Figure 1.1: Existing Cloverleaf Interchange

islengineering.com June 2017 | Pagel
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1.1 Study Objectives

The study objectives, as defined by the City were to:
Improve overall traffic operations at this junction;
Short Term: What can we do to keep the interchange operational? How long

l
l

= =4 4 A4 -4 A8 -9

will it last?

Long Term: What is needed in the future?

Reduce collisions and improve safety;
Add capacity for critical movements;

Facilitate good interconnections between the two provincial highways;

Minimize environmental impacts;

Minimize right-of-way acquisition and impacts to adjacent lands; and

Optimize costs and benefits.

1.2 Study Format

The study was organized in the
following manner:

= =4 A2 4 4 A2 2

== =

Review of existing conditions;
Traffic projections
Development of alternatives;
Value engineering session;
Refinement of alternatives;
Open House #1;

Development of the Preferred
Plan;

Open House #2;

Finalization of Recommended
Plan; and

Draft and Final report submissions

il

Figure 1.2: Existing Interchange
Looking West at Preston
Avenue
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2.0
Existing Conditions

2.1 Roadways

Highway 16 through Saskatchewan is part of the Trans-Canada Yellowhead
Highway, and the National Highway System. All highways that make up the
National Highway System must be planned to meet the minimum requirements of
90 km/h posted speed, with free flow travel conditions. The north and east legs of
the interchange are designated as Highway 16.

Highway 11 (also known Lois Riel Trail) is a major arterial highway in
Saskatchewan, providing north-south access between Regina, Saskatoon, and
Prince Albert. The west and south legs of the interchange are designated as
Highway 11.

Circle Drivei s the Cityo6s ring road, and i s
16 for its entire length. The west and north legs of the interchange are
designated as Circle Drive.

Preston Avenue is an arterial roadway 1.2 km west of the Highway 11 and 16
interchange. The diamond interchange at Preston Avenue and Circle Drive
provide access to the adjacent communities of Eastview and Stonebridge.

Taylor Street is an arterial roadway 1.7 km north of the Highway 11 and 16
interchange. The diamond interchange at Taylor Street and Circle Drive provide
access to the adjacent communities of Eastview and Lakeview.

Boychuk Drive is an arterial roadway 2.0 km east of the Highway 11 and 16
interchange. The soon to be constructed diamond with a loop ramp interchange
on Highway 16 at Boychuk Drive will provide access to the adjacent communities
of Lakeview, Lakeridge, Rosewood, and future development to the south.

Vic Boulevard is an arterial roadway 1.3 km south of the Highway 11 and 16
interchange. The half diamond interchange provides access to the adjacent
communities of Stonebridge, and future development to the east.

COSi

{

islengineering.com June 2017 |
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2.2 City of Saskatoon

The City of Saskatoon is the largest city in the province of Saskatchewan, and

serves as the regionbés cultural and economic
population of 295,095 people in 2016, and 262,215 people in 2011, representing

an annual increase of 2.5% per year. This grow rate exceeds the national

average, and ranks the Saskatoon region as one of the fastest growing regions in

the country.

Eastview is a mostly residential neighborhood located in northwest quadrant of
the study area. It is a suburban subdivision, consisting of low-density, single
detached dwellings, low-rise apartment buildings and semi-detached houses. As
of 2007, the area was home to 3,566 residents.

Stonebridge is a mostly residential neighborhood located in the southwest
guadrant of the study area, consisting of low-density, single detached dwellings
and a mix of medium-density apartment and semi-detached dwellings. As of
2009, the area was home to 994 residents. The area also has significant regional
commercial development near Preston Avenue and Clarence Avenue.

Lakeview is a primarily residential neighborhood located in the northeast
guadrant of the study area. The majority of its residents live in low-density, single
detached dwellings, with a sizeable minority of semi-detached or apartment-style
multiple unit dwellings. As of 2011, the area was home to 7,732 residents.

2.3 Regional Municipality of Corman Park

The Regional Municipality (R.M.) of Corman Park is an amalgamation of several
smaller communities surrounding the City of Saskatoon. The municipal boundary
between the City of Saskatoon and the R.M. sits in the southeast corner of this
projects study area. The east leg of Highway 16 is outside of the City limits.

The Corman Park i Saskatoon Planning District identifies the lands southeast of
the interchange as D-Agricultural District (DAG1), and the Future Land Use map
does not change this usage. If development were to occur on these lands,
access of the highway would be restricted to the Vic Boulevard and Boychuk
interchanges, and would not directly affect the Highway 11 and 16 interchange,;
however, traffic volumes would increase, and the weaves between the
interchanges would likely become more challenging.

Page4 | June 2017 Inspiring sustainable thinking B 111



Highway 11 and 16 Interchange Functional Planning Study

ISL Engineering City of Saskatoon i Report
and Land Services
FINAL

(1111
2.4 Collision Analysis

SGI provided collision data for 2010 to 2015. Over the 5 year period, there were
94 collisions involving property damage, 23 collisions involving injuries, and no
fatalities. Analysis shows that the number of collisions has increased each year,
with no fatalities. Summaries of the findings are shown in the following figures.

Other, 9% Fixed/Movable Object, 12%

Left turn/ straight, 1%

Side swipe- opposite direction, 3% Lost Control- Left ditch, 3%

Lost control- Right ditch to left
ditch, 3%

Side swipe- same direction, 12%

Lost control- Right ditch , 12%

Rear end, 44%

Figure 2.1: Collision Type
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Motorcycle, 3%

Power units for semi trailers, 6%

Vans 4500kg & under, 23% Passenger Car, 42%

Pickup Truck 4500 kg & under, 25%

Figure 2.2:  Type of Vehicle Involved in Collision
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2.5 Existing Bridge Structures

The interchange has twin overpass bridges on Highway 16 over Highway 11,
constructed in 1966. Based on recent inspections, it is estimated that the bridges
have between 10 and 15 years of service life remaining. The bridges have 5
spans (10 m, 18.3 m, 16.5 m, 18.3 m, 10 m) totaling approximately 73 m in
length.

Currently the bridge has a vertical clearance of 4.7m, and the current standard is
5.6m. Each year the bridge is struck several times by vehicles which is reducing
the remaining service life for the structures. Options for increasing the vertical
clearance on the existing bridges include:

1 Lowering the roadway under the existing bridges:

In order to increase the clearance under the bridge for an interim solution,
lowering Highway 11 by about 1.0 m. With a design speed of 110 km/h, the
lowered Highway 11 can tie back to existing in approximately 200 m each side
with about 1% grades, total of about 400 m-500 m of reconstruction.

A moment slab barrier will be required for Highway 11 under the bridge in

order to provide protection to the bridge piers. These piers were built under

19606s standards and may not meet current cr
slabs will provide additional protection to the pier. In order to meet TAC shy

line requirement, the design speed would have to be reduced on Highway 11

to 90-100 km/h due to the limited horizontal clearance to the barrier.

1 Raising the bridges and adjusting the profile:
Two options are available, and both of these options involve a greater risk
associated in dealing with live traffic during the reconstruction. One bridge is
reconstructed at a time, using the second bridge for detours and temporary
MSE Wallls for any staging requirements.

e Leave existing substructure in place and raise the deck simultaneously by
1.0 m by jacking and adjust the approaching roadway. Piers would need to
be cut from the superstructure, pier caps would need to be cast, bearings
would need to be installed, abutment seat would need to be modified. The
foundation would also need to be checked to ensure it can handle the
additional dead load.

e Replace the existing superstructure and keep the existing foundations
raising bridge by 1.2 m. New caps would need to be cast on piers, add
supplemental pier foundations as needed, abutment seat reconstruction.

Page 8 | June 2017 Inspiring sustainable thinking B 111
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1 Replacing the bridges:
A two span bridge would replace each bridge. The new bridges would be 2.0

mi 3.0 m higher than the existing bridge. New foundations are required at
abutments and supplement existing pier foundations as deemed appropriate.

All options are feasible, but range in complexity and cost.

2.6 Drainage

The existing interchange system is located at-grade and above grade. The
existing drainage patterns of the current interchange site are as per the following
original 1966 interchange design drawing: Proposed General Drainage Pattern,
Drawing 167-0280-110r001, Intersection of No 16 HWY & No 11 HWY,
Government of Saskatchewan of Highways & Transportation, April 28, 1966. The
drawings indicate the following:

1 that the existing interchange is drained by a roadway ditch and culvert system;

1 drainage contributes to the interchange site from Highway 16 to the north, but
drains away from the site to the east, west and south; and

1 the majority of the interchange footprint (about %) drains south along Highway
11, with the bulk of the remaining area draining east along Highway 16 (very
little drains west along Highway 11).

Approximately 800 m south of the east-west mainline the Highway 11 ditch
drainage is directed through a storm sewer system west into the Stonebridge
neighbourhood where it is routed through the Stonebridge storm sewer system to
a stormwater management facility within the neighbourhood. As well, the storm
sewer runs below a noise berm. In addition to providing a sound barrier, the
noise berm also prevents excess overland flows within the Highway 11 right-of-
way from entering the Stonebridge neighbourhood.

The interchange footprint sits on about 34 ha of land. The area of the Highway 11
right-of-way south of the interchange that also contributes runoff to the
Stonebridge outlet is about 16 ha. As a result, a total of about 50 ha of highway
right-of-way systems drain into Stonebridge. The Stonebridge inlet has a
surcharge capacity of about 500 L/s, and a flow-full capacity of about 300 L/s. A
lumped computer simulation modelling effort was undertaken using the
XPSWMM program to estimate peak runoff from the 50 ha of highway right-of-
way during the 1:100 year design event to be about 800 L/s. This means that
during the design 1:100 year event the Highway 11 right-of-way would

islengineering.com June 2017 | Page 9
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experience ponding water at the outlet location, likely ponding over the highway
road surface impacting traffic.

2.7 Utilities

Local utility companies, including SaskPower, SaskEnergy, SaskTel, Shaw
Communications, Saskatoon Light and Power, and City of Saskatoon deep
utilities, were contacted regarding existing utilities in the area. A summary is
shown on Exhibit 2-1.

The major concer n 18Smaligk fressure gas ne thad nd . 9
east/west through the center of the north loop ramps.
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3.0
Traffic Volumes and Performance Measures

3.1 Existing Traffic

Existing traffic volumes were collected by the City of Saskatoon in September
2016. For later comparison with forecast model volumes the existing condition
reflects a 260,000 population (260k). The AM and PM peak hour survey volumes
are shown in Figure 3.1. They show the southbound right turn and eastbound left
turn to be the predominant turning movements and are likely to require the most
consideration in the development of alternative options.

2016 (260k Pop) AM Peak Hour 2016 (260k Pop) PM Peak H

5879 6997
& 450 & 329
1345 201 231| & 1077 1629 457 226] & 791
C E & i 51 c E & i 63
1152 i é é é 1666 i é é é
564 E 159 375 38 1024 E 173 351 48
146 1 240 1
Figure 3.1: AM and PM Peak Hour Existing Traffic Volumes

Overall the interchange has 6.7% trucks, with most trucks entering/exiting the
system from the south leg. The largest distribution of trucks is found on the
northbound to eastbound ramp (26% during the AM peak), and the westbound to
southbound ramp (25% during the AM peak).

3.2 Future Traffic Volumes

The City of Saskatoon provided traffic volumes for the 500k population scenario
from the Ministry of Highways and Infrastructure Saskatoon Regional Travel
Demand Model (TDM). This 500k population is expected to be reached by 2041.
Figure 3.2 provides a summary of the TDM volumes.

islengineering.com June 2017 | Page 11
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2041 (500k Pop) AM Peak Hour (VISUM Model Forecasts) 2041 (500k Pop) PM Peak Hour (VISUM Model Forecasty

8232 10882
& 250 & 212
1026 429 119| & 2537 1056 1124 282 & 2058
c E & i 32 c E & i 128
784 i é & B 874 i é ) &
1482 E 273 952 97 2919 E 465 1173 128
2511 463 1

Figure 3.2: AM and PM Peak Hour 2041 TDM Volumes

The TDM volumes show overall growth in traffic through the interchange,
however, the volumes for the southbound right turn and eastbound left turn are
considerably less than they are at present. This was a concern going forward and
the City undertook a review of their model to try and determine the reason for
such a reduction in volumes. They were unable to find any conclusive reasons
for this reduction on the two predominant movements.

As a test, a second design year scenario was created to reflect a more traditional
growth expectation. The existing condition volumes will be increased based upon
a universal 2% growth rate per annum up to 2041. Figure 3.3 shows these
volumes.

2041 (500k Pop) AM Peak Hour (2% Growth per Annum) 2041 (500k Pop) PM Peak Hour (2% Growth per Annum)
9645 11479
é 738 é 540
2206 478 379 e 1766 2672 750 371 e 1297
c E & i 84 c E & 1 104
1890 i é é é 27331 é é é
925 E 261 615 63 1679 E 284 576 79
240 1 3941
Figure 3.3: AM and PM Peak Hour 2041 2% Growth Rate Volumes

The two sets of future traffic volumes both present difficulties in planning for the
future. The TDM model predicts the existing high volume turning movements will
be much less than at present, thus the existing interchange may operate more
effectively as travel patterns change over time. The 2% growth rate volumes
present a very different problem, with those predominant turning movements now
much higher and likely requiring two free flow lanes. Subject to upstream lane

Page 12
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configurations, it may not even be possible to feed such high volumes onto a
double lane ramp.

3.3 Traffic Model and Performance Metrics

The interchange and proposed improvements were assessed using a VISSIM
micro-simulation model. VISSIM is a microscopic multi-modal traffic flow
simulation software package where each entity (car or truck in this case) is
simulated individually. Each vehicle is represented by a corresponding entity in
the simulation that interacts with the physical limitations (i.e. curbs and lanes,
curves and merges/diverges) and other entities (i.e. maintaining headways,
merging into gaps) to accurately represent observed conditions. It provides the
flexibility to test many unique configurations and is ideally suited to a study such
as this.

The VISSIM model can provide a number of performance metrics which allow us
to compare the impacts of different volume scenarios or different interchange
types. The following metrics were reviewed:

1 Volume 1 The volume data helps us identify where there are capacity issues
in the network. If the model does not record all vehicles anticipated to make
that movement, it tells us the interchange does not have sufficient capacity.
Small variables between the input volume and model output volume are not
significant as the model has slight variability programmed into it and is
averaged over multiple runs. However large differences are a sign that
capacity is insufficient.

1 Delay i The delay for each movement is measured in seconds from the
upstream merge to the downstream diverge and will include any time where a
vehicle is travelling below its ideal speed through the network.

1 Travel Time i The travel time for each movement is measured for the
upstream merge to the downstream diverge, thus it includes delays that may
occur at the merge areas also, but provides a good overall indication of how
this part of the network is operating.

As the Highway 11 and 16 Interchange is a systems interchange, the
performance target should essentially be free-flow conditions with minimal delay
at merge and diverge locations.

islengineering.com June 2017 | Page 13
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3.4 Existing Configuration Traffic Model

This analysis reflects the conditions observed today (September 2016) at the
intersection. It is important that this accurately reflects existing conditions and
provides a valid base to test future traffic volumes. If it accurately reflects existing
conditions we can have some confidence that when future volumes are tested
they provide a reasonable assessment of future operation. The existing condition
model was visually compared with on-site observations to confirm it provided a
reasonable representation of existing conditions.

To determine the need for future improvements we also tested the existing

interchange with forecast f uMoutrhei ntgda fsfciecn avroil au,
and provides an estimate of traffic operation in 2041 should we leave the

interchange with 1its cuNortehnitn gcoo nsfciegnuarraitoi owa. s Tt
with the 2041 TDM model volumes and 2041 2% Growth volumes.

3.4.1 Existing Configuration T Volumes

In the 2016 and 2041 TDM models, the VISSIM input and output volumes are
very similar suggesting little congestion within the model and all intended traffic is
making it through the network. In the 2041 2% Growth model, many of the output
volumes are much lower than the input volumes. This is to be expected given a
single lane can only accommodate approximately 2,000 vehicles. The congestion
from the eastbound left and southbound right likely also reduce throughput of
adjacent vehicles creating a knock-on effect through the network.

Based on Table 3.1, the 2041 TDM volumes could be expected to accommodate
reasonably well by the existing cloverleaf layout due to the change in travel
patterns; however, in the next stage of analysis we saw that this is not the case.
The 2% growth scenario will require significant changes to provide the
appropriate levels of throughput.

In the future scenarios, the major differences between inputs and outputs can be
seen in the eastbound left and through, and the southbound through and right
movements. Improving these movements will be the focus of the short-term
improvements.
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Table 3.1: Existing Configuration VISSIM Input and Output Traffic Volumes
2016 PM 2041 TDM PM 2041 2% PM
Movement N B B
Output Input Output Input Output

Eastbound Left 1537 1564 814 761 2521 1750
Eastbound Through 1153 1142 2979 2781 1891 1304
Eastbound Right 240 249 463 434 394 278
Westbound Left 52 56 106 107 86 90
Westbound Through 802 809 2080 2089 1315 1337
Westbound Right 329 329 212 210 540 536
Northbound Left 42 39 303 317 69 66
Northbound Through 482 479 1335 1335 791 797
Northbound Right 48 43 128 124 79 80
Southbound Left 202 207 258 257 332 249
Southbound Through 481 474 1148 1146 789 589
Southbound Right 1629 1607 1056 1029 2672 2048

3.4.2 Existing Configuration 1 Delays

There are minimal delays in the 2016 existing condition model i small
slowdowns for some movements.

In the TDM scenario where the volumes for those high volume turning
movements reduce significantly from the existing condition, and contradictory to
initial thinking, the delay for the eastbound left increases significantly due to the
higher volume of northbound through traffic on the mainline and additional
weaving taking place due to the increased northbound left turning traffic. The
gueues from the eastbound left loop ramp also impact the other eastbound
movements and effectively creating congested conditions on the eastbound
mainline.

In the 2% growth scenario, where those high volume turning movements become
even higher, so high in fact that one lane is not sufficient to accommodate the
demand, the delays are considerably higher than existing.

Both future year scenarios suggest the interchange is not capable of
accommodating future demand without experiencing congested conditions.

islengineering.com June 2017 |

Page 15



. . Highway 11 and 16 Interchange Functional Planning Study

ISL Engineering City of Saskatoon i Report
and Land Services

FINAL

Table 3.2: Existing Configuration VISSIM Traffic Delays (Seconds)

Movement ‘ 2016 PM 2041 TDM PM 2041 2% PM
Eastbound Left 18 62 115
Eastbound Through 5 32 52
Eastbound Right 6 42 58
Westbound Left 2 4 3
Westbound Through 1 3 2
Westbound Right 9 9 30
Northbound Left 3 6 4
Northbound Through 2 4 6
Northbound Right 7 29 10
Southbound Left 14 13 64
Southbound Through 2 2 35
Southbound Right 7 5 58

3.4.3 Existing Configuration 1 Travel Times

Table 3.3 below provides the travel time for each movement and then the
percentage increase in travel time between the existing condition and the future
condition. We can see the TDM model only sees increases on the eastbound
movements and the northbound right. The 2% model sees large increases on
many of the movements.

Table 3.3: Existing Configuration VISSIM Travel Times (Seconds)

2016 PM 2041 TDM PM 2041 2% PM
Movement
TT TT % Inc TT % Inc
Eastbound Left 145 189 30% 242 67%
Eastbound Through 102 130 27% 149 46%
Eastbound Right 69 104 51% 121 75%
Westbound Left 149 151 1% 150 1%
Westbound Through 91 93 2% 92 1%
Westbound Right 108 108 0% 129 19%
Northbound Left 121 125 3% 122 1%
Northbound Through 84 85 1% 87 4%
Northbound Right 104 126 21% 108 4%
Southbound Left 179 179 0% 229 28%
Southbound Through 88 88 0% 121 38%
Southbound Right 79 77 -3% 131 66%
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3.4.4 Summary

The main traffic operation issue for the existing interchange occurs in the weave
sections between the loop ramps. The distance available for weaving varies
between 150m and 190m, and while it currently functions reasonably well, it will
become an area of concern in future years. The exact nature of concern varies
however depending upon the future growth scenario. Using the TDM growth, the
weaving volumes reduce significantly, however, through volumes are higher, and
there are still capacity issues and disruption to the flow of traffic. In the 2%
growth scenario, the weaving volumes are extremely high and cannot be
accommodated by the existing configuration. Given both growth scenarios result
in disruption to the flow of traffic due to the cloverleaf configuration, alternate
solutions that removed the weaving requirement were recommended.

Regardless of the traffic growth scenario that occurs, it is unlikely that the
existing interchange configuration will adequately support the traffic demands in
the future. The primary area of concern is the eastbound left turn movement that
experiences significant delays in both the TDM and 2% growth scenarios. In only
the 2% growth scenario the southbound right is also an area of concern.
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4.0
Design Standards

The interchange under review is part of the TransCanada Highway and Circle
Drive. Based on the importance of these facilities, the following design criterion
was adopted for the project:

1 The mainline shall be designed as a rural, high speed, free-flow, 4-lane
divided, access controlled facility;

1 Allinterchange ramp exits and entrances shall be located on the right-hand

side, and no left-hand exit or entrance ramps will be permitted,;

Only one exit ramp per direction shall be provided at all interchanges;

Lane balance shall be provided;

1 The use of combinations of inter-related minimum design criteria is not
permitted;

i Transition from rural standards to urban standards (curb and gutter), where
applicable, is to occur at the urban end of the interchange ramps connecting
to the cross roads;

1 Transition lanes and lane-drops shall be provided by dropping the outer lane;

== =

4.1 Mainline Roadway Classification

Rural Freeways and Expressways

4.2 Design Vehicle

All roadways and intersections to accommodate a Transport Truck (WBi 20).

4.3 Design and Posted Speeds

Design
1= U] 1T = SRR 110 km/h
Ramps at gore:........ccceevvveeeee. 80% of Mainline/crossroad design speed ~88 km/h
[0 To] o TN m¥= o1 o Lo 40 km/h
Directional RamD:.....cooiii e 80 km/h
St R AP e 50 km/h

Mainline posted speed will be 20 km/h less than design speed. All other posted
speeds shall be 10 km/h less than design speed.
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4.4 Horizontal Radii

Al | roads as per TACO6s Gedamefor6%b c Desi gn Gu
Superelevation, rural and high speed urban application.

4.5 Vertical Grades

Y= U] 11T = USSP 4% max
Ramps
ENrance RaAmMPS ..o 6% max
EXIT RAIMPS ©.oiiiiiiiiiiiiiiiie i 4% max

Bridge Deck: Longitudinal Grade i Maximum 2%; Minimum 0.5%.

A desirable minimum of 0.5% on earth areas such as utility easements.
A desirable minimum of 0.5% on curbed roadway.
A minimum of 1% on graded areas.

4.6 Vertical Curves

KValues:As per TACGO6s Geometr i 21.32M¢Cregtn Gui de Ta
Curves) and 2.1.3.4M (Sag Curves)

Di stance between vertical Points of Il nter s
Highways and Infrastructure SKS 2.1.3-D.

Minimum length of vertical curvesbe equal to design speed as
Geometric Design Guide Section 2.1.3.4.

4.7 Superelevation

T As per TACG6s Geometric Design Guide Tabl e

T All FOAAS (8 MAX) ..ttt 0.06 m/m
1 No bridges shall be on spiral curves or superelevation transitions
T Mainline: . ...uueiiiiiiiiiiiiii Minimum length of spiral 50 m

T Spirals as per TACO6s Geometric Design Gui
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4.8 Entrance and Exit Tapers

T Exit taper design as per TACO6s Gmometric Des
Single lane ramp and Figure 2.4.8.3 for two lane ramp.

1 Entrancetaperdesi gn as per TACO6s Geometric Design
for parallel single lane ramp and Figure 2.4.8.6 for parallel two lane ramp.

4.9 Lane Widths

=TT 1T TR 3.7m
Loop Ramp

Llan€....oooiiiiiiiiiiieeiie, cééééééeeececeeéeeéeéeéeeeee.5.0 m
Ramps

R = 0 [ 40m

240 F= 1 1= 3.6m

4.10 Shoulder Width

Mainline
Left (INSIAR) L ... 1.0m
RIght (OULSIAE) L ... e 3.0m
Bridge STTUCTUIES ....ooviiiiiiiiiiiiieeeeeeeeeeeeeeeee e 20m
All Ramps
INSIAE (L 1ANE) ..ne e e e e 1.0m
Inside (2
lanes)é¢ é e éeééeééeéecéecéeéeeéeéeéeéeéeée.
25m
OULSIAE ... 25m

1 Notwithstanding the shoulder widths stated above, wider shoulders may be required to satisfy
shy distance requirements or stopping sight distance requirements for bridge structures. In no
case shall the shoulder be wider than 3.5 m.
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4.11 Median Width

Y =T 01 o TIPS TTR PR 200 m

If median width is less than 20 m, appropriate barriers shall be used to separate
opposing traffic flows.

4.12 Vertical Clearances

1. Roadway - underside of roadway superstructure to top of roadway, all bridge
vertical clearances shall be a minimum of 5.6 m.

2. Posted vertical clearance to be 0.1 m less than actual vertical clearance
3. Sign structures - roadway surface to underside of sign panel............ 6.0 m min.

4.13 Horizontal Clearances

Clear zone and barriers as per TACG6s Geome

4.14 Passing Sight Distance

As per TACOs Geometric Design Guide Tabl e
4.15 Decision Sight Distance

As per TACGO6s Geometric Design Guide Tabl e
4.16 Cross Section

9 Minimum cross slope 2.5%

1 City of Saskatoon: Freeway / Expressway Rural Cross Section Without
Drainage Layer (Plan No. 102-0029-003r002)

1 (OR) City of Saskatoon: Freeway / Expressway Rural Cross Section With
Drainage Layer (Plan No. 102-0029-044r002)

4.17 Right-of- Way (ROW) width

MiINIMUM ROW WAt e 100 m
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5.0
Preliminary Interchange Options

5.1 Preliminary Interchange Options

Consideration of All Interchange Configurations

As an initial starting point for the project, ISL conducted a high level evaluation of
standard interchanges referenced in well known document such as: the TAC
Manual, AASHTO, and the Freeway and Interchange Geometric Design
Handbook, to see what options might work in this location. As an initial
screening, interchanges with the following features were eliminated:

1 Interchange configurations with more or less than 4 legs; and

1 Service level interchanges, where some movements have a stop condition i
this type of interchange is not suitable for a freeway to freeway junction
because it defies driver expectation.

What was left was system level interchanges (all movements are free flow), that
accommodated 4 legs of traffic. A summary of this evaluation is shown on
Table 5.1.

Options that were deemed possible at this location were considered further at the
Value Engineering Session.

5.2 Value Engineering Session

On October 24, 2016 a workshop was held at the Marriott Hotel in Saskatoon

(between 12:30pm and 4:30pm) to evaluate potential options for improving the

existing interchange. After a brief summary of the existing conditions and

constraints by the Project Team, workshop attendees developed an evaluation

and ranking system for potential interchange configurations. After some

discussion the following criteria was compiled for evaluating each of the potential

interchange improvements:

1 Accommodating Oversize Goods Movement i Corridor must be able to
accommodate oversize loads, and facilitate regular sized loads.

1 Improving Weaving i Weaving lengths for some movements are too short
and must be improved

1 Minimizing Resident Impacts i There should be minimal impacts to existing
residents in Stonebridge, Eastview and Lakeview, including visual impacts and
noise etc.
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1 Flexibility for Change in the Future i Because of uncertainty with the traffic
numbers, plans should allow some flexibility for the addition of lanes in future
should the traffic numbers warrant it.

1 Meeting Driver Expectations i Traffic movements should be easy for drivers
to understand so that sudden movements and quick decisions are not required

1 Constructability / Traffic Accommodation during Construction i This
interchange cannot be closed during construction and therefore the area must
be able to accommodate traffic during this time.

Based on the criteria above, the workshop attendees completed a Paired
Comparison Analysis to determine the relative importance of each of the criteria

identified above. A summary of the findings is shown in Figure 5.1.

Oversized Goods Movement, 8%

Driver Expectations, 19%

Design Flexibility, 8%

Minimizing Resident Impacts, 42%

Improved Weaving, 23%

Constructability / Traffic Accomodation during
Construction, 0%

Figure 5.1: Importance of Each Evaluation Criteria

It should be noted that Safety was not included in the evaluation criteria because
it is always the top priority, and an unsafe interchange would never be
considered.
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The members of the workshop were then given the opportunity to create
interchange options that would address the issues. In total, eleven interchange
options were developed and ranked against the criteria identified above. For
more detail on each option, refer to Appendix C.

Following the session, the top three ranked options were refined in more detail to
confirm that they work geometrically. One option was rejected and two options
were deemed to be viable options. The viable options are shown below.

Figure 5.2:  Option 11 Adding an Eastbound to Northbound Directional Ramp

Option 1 removes the eastbound-northbound loop ramp, which is replaced with a
high speed directional ramp. Westbound and Southbound collector-distributor
roads are also introduced to simplify weaving between adjacent loop ramps.
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