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MTO Design Supplement
Appendix 10 for Chapter 10
Interchanges

The following Design Supplements are Applicable to Chapter 10 — Interchanges of the TAC
Geometric Design Guide for Canadian Roads - June 2017

Section 10.1.1 — General

o ThisSectionThis section is-Applicableis applicable including the following additienal
Guidaneeadditional guidance:

When designing an interchange, consider the environmental footprint of the
infrastructure. The land requirements associated with interchanges can be large and
may result in additional habitat destruction to accommodate the space. Fhe-Ddesigners
should also be cognizant of the amount of excavation required, as disrupting the earth
releases greenhouse gases sequestered in the ground beneath.- Additionally,
construction of interchanges requires substantial amounts of building materials which
have their own carbon footprint to consider.

Other considerations for efficient interchange design include:
0 Stormwater management / bioretention cells to manage drainage-
#0 Commuter parking lots to encourage carpooling-
0 Accelerated Bridge Construction staging areas for future construction and
decommissioning of infrastructure-
o Ensuring bridge spans are wide enough to accommodate future lane widening as
traffic capacity increases over time=

. While interchanges are predominantly constructed on highways with a freeway

functional classification of “Freeway”, there are instances where interchanges are

constructed on high-speed divided, and occasionally undivided, highways with other

functional classification. The guidance in Chapter 10 of the TAC GDG and the Design

Supplement applies to all interchanges constructed on provincial highways, regardless

of functional classification. The term ““freeway” used throughout this Appendix is
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intended to denote a high-speed, high-volume roadway, rather than a strict reference to

a functional classification.

Section 10.1.2 - Pedestrians and Bicycles

o ThisSectionThis section is-Applicableis applicable including the following additienal
Guidaneeadditional guidance:

Interchange on and off ramps are high-risk locations for pedestrians and cyclists to cross
due to the high-speed free-flowing environment.- When designing an interchange, it is
important to consider active transportation in the initial design, as retrofitting active
transportation into existing struetures-configurations can be -mueh+rere-prohibitively
difficult-afterthefaet.

Interchanges possess unique characteristics and functions that present challenges when
designing for the integration of pedestrians and cyclists.- Balancing the needs of traffic
volumes and cyclists is diffienitoften challenging.; Aa change that could make a crossing
easier for pedestrians and cyclists could eause-widespread-gridlockhave adverse impacts
on vehicular traffic.- Fransitiening-Moving active transportation through interchanges is
difficultand-takesin an ideal manner requires reemspace that is not always available

and trade-offs and engineering judgement is frequently required.

When balancing the needs of pedestrians and cyclists, designers must take into
consideration the requirements of the Accessibility for Ontarians with Disabilities Act
(AODA), the ministry’s Bikeways Design Manual and Provincial Engineering
Memorandum # 2018-07 dated Oct 22, 2018.

Section 10.1.3.3 — Loop Ramps

o ThisSectionThis section is-Applicableis applicable including the following additienal
Guidanceadditional guidance:

Ysually-tLoop ramps exiting aeffthe- freeway (parclo B or buttonhook configuration)
typically have low visibility, require significant braking, and may not meet driver-s’
expectations. In this situation, use of minimum values for sight distance wisibility-to the
bullnose should be avoided-enhanced.

Section 10.1.3.5 — Over Versus Under
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o ThisSectionThis section is-Applicableis applicable with the following additienal
Guidanceadditional guidance:

o The Manual of Uniform Traffic Control Devices for Canada (MUTCDC) sheuld-beis
replaced with the Ontario Traffic Manual Books.

o The TAC Guide for the Design of Roadway Lighting sheuwld-beis replaced with the
ministry “Policy for Highway Illlumination”, Directive # PLNG-B-05 Dated May 8,
2002.

o There are drainage ehalenges-considerations with both advantages and
disadvantages when selecting over versus under. Climate change is a factor to be

considered for flooding and snow accumulation/icing when leeking
atconsidering over versus under.
o Inflood-prone areas-mereprone-to-flooding, it can be advantageous to have the

primary-major road go over the seecendary-minor road.
o Consider the amount of excavation required - disrupting the earth releases

greenhouse gases sequestered in the ground beneath.

o Itis generally cost-effective advantageeus-when selecting an underpass where
topography is such that the existing ground level is close to the major roadway.
Traffic volume to and from the freeway should be considered.

There may be a need for longer stopping distances on downgrades in icy
conditions.

Section 10.1.4.8 — Task and Risks: Merging and Mental Workload

o ThisSectionThis section is-Applicableis applicable with the following correction:

Reference to “Section 10.1.3.7” sheuld-bereadis corrected to “Section 10.1.4.7”.

Section 10.1.4.11 with-the-correctreference-of “OTA-Books—instead-“TAC Manual of
Uniform Control Devices for Canada” is replaced with “OTM Books”.-

Section 10.1.4.11 — Task and Risks: Reading Guide Signs Prior To Exit

o ThisSectionThis section is-Applicableis applicable with the following eerrectionrevision:
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Reference to the TAC Manual of Uniform Traffic Control Devices for Canada is replaced

with the “Ontario Traffic Manual (OTM)” books.

Section 10.2 — Interchange Warrants

o This—SectionThis section is—Applicableis applicable including the following additienal

Guidaneeadditional guidance:

Active MeodesTransportation

Impacts to active modes _of transportation should be carefully evaluated in the warrant

analysis of interchanges. Interchanges may be considered at existing intersections with

high pedestrian and cyclist volumes to improve the operation and safety te-for all road

users.

Major Transit Corridor

More major transit corridors have been developed inthepastover recent decades due
to the reliable and convenient mobility choices provided to the public. An iinterchange

may be considered at the junction of a roadways and major transit corridor to minimize

impacts to operations on both corridors.

Table 10.2.1 - Selection of Interchanges, Grade Separations, and Intersection Based on

Classification

e This Table is Net-Applicablenot applicable and is replaced with Exhibit -10A:

Exhibit -10A

SELECHON-OFNTERCHANGES,-GRADE-SERARAHONS
ANDINTERSECHONS BASED- ON-HIGHWAY FUNCHONAL CLASSIFICATONSelection of

Interchanges, Grade Separations and Intersections

Based on Highway Functional Classification

Classification Freeway Arterial Collector/Local
Freeway 1 2 4
Rural Arterial 6 7
Collector/Local 8
Freeway 1 3 5
Urban Arterial 6 6or7
Collector/Local 8
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Notes:
1. Interchange in all cases.
Normally interchange, but grade separation where traffic volume is light.
Normally interchange, but grade separation where interchange spacing is too close.
Normally grade separation or alternatively the collector/local may be closed.
Normally separation, but an interchange may be justified to:
e relieve congestion
e serve high density traffic generators
6. Normally intersection, but an interchange may be justified where:
e capacity limitation causes serious delay
e injury and fatality rates are high
e cost would be lower than an intersection
7. Normally intersection, or alternatively the collector/local may be closed.
8. Normally intersection, or alternatively one road may be closed.

vk wnN
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Section 10.5.4 — Interchanges between Roads other than Freeways

o This—SectionThis section is—Apphcableis applicable including the following additieonal
Guidanceadditional guidance:

Exhibit -10B shows interchanges suitable-forbetween roads other than freeways-that
are-not-applicable-to-freeways. lllustrations (i) and (ii) of Exhibit -10B are similar in

configuration to Parclos A-2 and B-2 respectively but have lower quality geometric
features. They have-applicationsare typically applied on rural arterial roads where it is
desirable to introduce a median barrier or otherwise eliminate left-turning traffic on the

arteriatmajor road. lllustration (iii) of Exhibit ~-10B confines all turning movements to
one quadrant and has-apphcationare appropriate where turning volumes are very low
yet it is desirable to separate through traffic movements.

Exhibit -10B
INFERCHANGES BEFWEEN-ROADS-OFHERFHAN-FREEWAYSInterchanges Between Roads
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Other Than Freeways

Section 10.6.1 — General

o This—SectionThis section is—Appheableis applicable including the following additional
Guidaneceadditional guidance:

Ysually+rRamps are generally fully access-controlled, and no access is permitted to other
roadways or development. The tFhree elements of ramp design iares illustrated in
Exhibit -10C. The locations of the two bullnoses is-are dependent on the geometric
features of the two roadways and the desired characteristics of the ramp.

Ramps may have one, two or three lanes. Ramps on rural interchanges normally have
one lane. Ramps for traffic entering freeways in urban areas normally have one lane and
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ramps for traffic exiting freeways in urban areas normally have two lanes and on

occasions, three lanes, where there is a change in the number of basic lanes of the
freeway.

In ramp capacity analysis, the three components are examired-evaluated separately and
the lowest of the three is regarded as the capacity or service volume. Normally this is at
an exit or entrance terminal on the freeway or in the case of an intersection terminal, at
the intersection. Procedures for ramp capacity analysis are provided in Provincial
Engineering Memorandum, HSBM DCSO # 2016-05 dated March 31, 2016 for Capacity
Analysis Manual —January 2016.

Based-on-human-factorspeint-ofviewln a human factors context, drivers generally -are
expecting to exit and enter freeways on the right-hand side. Hewever-This

configurationit may not be possible at every locationin-everycase. If a left-hand exit or

entry is requiredthat-expectation-isviolated, thenr-additional advance guidance reededis
required for traffic safety and operation.

Exhibit -10C
RAMPDESIGN-ELEMENTSRamp Design Elements
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Section 10.6.2 — Ramp Design

e Thissection is applicable, including thee following generaladditional gguidance for “Ramp
Design Types”-added-te-this-Section:

Ramps fall into one of three general categories, illustrated in Exhibit -10D;+eflecting
theiroveral-configuration. Direct ramps are those havirg-with an-everall deflection
angle to the right of approximately 90°-mere-erless. Semi-direct ramps in-generalrefer
terampstypically te-accommodate a left turn, withhaving everal-deflection angles in
the-ordereof approximately 90° to the lefte-theleft. Inner loop ramps referto-these

wheose-configurationresembles-aloepand-accommodate left-turning traffic, havingan
everallwith a deflection angle of approximately 270° to the right. Outer loop ramps are

direct ramps which matchfelewing the configuration of anthe inner loop.

The design and speed selected for a ramp design is relatedtedependent on the design
speed of the through roadway upstream of the ramp and the configuration of the inner
ramp. GuidevValues for ramp design speed for a range of highway design speeds are

given-provided in Exhibit -10E.

Horizontal and vertical alignment geometry should meet the standards and guidelines
set-outin Chapter 3, using the design speed shown in Exhibit -10E as a guide. Profile
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design should always provide atdeast-minimum stopping sight distance and normally
this constraint will be more stringent than limiting values for gradient.

Exhibit -10D
Ramp Design Types - General

outer loop

inner loop i

[

loop semi—direct direct

Section 10.6.2.1 — Design Speed

o This—SectionThis section is—Applicableis applicable including the following additional
Guidanceadditional guidance:

Fhe-For outer loops and direct ramps from crossing roads, the-stanrdarddesign speed
values-ef-design-speed-given in Exhibit -10E should be used.

For inner loops, standard-values-of-design speed values given-in Exhibit -10E may not be
attainable; because-efdue to large property requirements. For inner loops from a
crossing road exit terminal the minimum values are:
o Parclo A inner loop — urban condition:
o®_Crossing road design speed 60— 80 km/h
o®_Ramp design speed 40 km/h
" Minimum radius 50 m
o Parclo A inner loop — rural condition:
o®_Crossing road design speed 60— 100 km/h
o®_Ramp design speed 40 km/h
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" Minimum radius

55 m

For inner loops from a highway exit terminal the minimum values are:

o Parclo B inner loop — urban condition
o®_Highway design speed

o®" _Ramp design speed

©®"_Minimum radius

Two-Lane Inner Loop Ramp

100 km/h
50 km/h
80m

pFeeed-ed—er—ﬁeH-ewed-by-a—leep—mm-p—The radlus of the inner edge of the traveled way
of the-a two-lane inner loop ramp rermaty-should not be less than 55 to 60 m. Turn
simulation software should be used to verify that the appropriate design vehicles may

traverse either lane of a two-lane inner loop ramp without off-tracking into the adjacent

lane. A two-lane inner loop configuration should not be immediately preceded or

followed by another loop ramp.

Parclo B Loop and Button Hook Ramps
Parclo B loop and button hook exit ramps are not recommended for highways efwith
design speeds > 110 km/h. Hewever-lif these types of ramps are the only options, then
the-designersheuld-use-first principles for design elements should be used, considering
all site-specific constraints, including road safety and; traffic operations, and sheuld
eensutwith-Highway Design Office should be consulted with.

Table 10.

6.1 — Ramp Design Speed

e This Table is Net-Applicablenot applicable and is replaced with Exhibit -10E.

Exhibit 10E
RAMP-DESIGN-SREED,RADIUS-AND-SURERELAVATONRamp Design Speed, Radius,
and Superelevation
Highway Design Speed km/h 50 60 70 80 90 | 100 | 110 | 2120 | 430
Ramp Design Speed, km/h
Desirable 40 50 50 60 70 70 80 80 90
Minimum 30 40 40 40 50 50 60 60 70
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1)

Minimum allowable radii shall accord with ramp design speeds per TAC GDG Section 3.2.2.6. A

maximum superelevation (emax) of 0.06 m/m applies to all ramp designs.

Section 10.6.2.2 — Speed Change Lane

This-Section The first two paragraphs of this section are applicable. Subsequent

paragraphs, including Table 10.6.2 and Figure 10.6.1 are not applicable and replaced
with the following replacement guidance:Fhissection-is-Applicableisapplicable

The length of a speed-change lane is based on the running speed of the through lane.

This is the speed at which drivers maneuver into the deceleration lane or merge with

through traffic after leaving an acceleration lane.

Speed change lanes are designed in one of two possible configurations: the “direct

IH

taper” and the "parallel” types. The direct taper type works on the principle of a direct

entry or exit at a flat angle, whereas the parallel type has an added lane for speed

change. Direct taper exits are permitted for crossing roads with design speeds up to 100

km/h. Parallel lane exits should be used on all mainline freeways and crossing roads

with design speeds exceeding 100 km/h.

Exhibits 10F2 and 10G2 provides design parameters for direct taper exit ramps for

crossing roads. Speed change lane and gore area lengths may be increased and

deflection angle may be reduced according to engineering judgement.

Exhibit 10F
2 Direct Taper Exit Design Dimensions
Design Speed of | Speed Change Gore Area Deflection Angle
Crossing Road Lane Length Length (m) (degrees)
km/h (m)
60 60 15 8
70 85 25 6
80 110 35 5
90 150 50 3
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100

180

65 3

Exhibit 10G2
Direct Taper Exit Design Parameters

— DEFLECTICH

MGLE

Exhibits 10H2 and 10I2 provides minimum design parameters for parallel deceleration

lanes. Length of speed change lane, gore areas and curves and curve radius may be

increased and deflection angle may be decreased using engineering judgment as

applicable. At diamond interchanges where the first downstream curve has a high

design speed or is nonexistent, the length of the speed change lane may be reduced

provided adequate sight distance is provided and potential queuing onto the freeway is

not a concern.

Exhibit 10H2
-Parallel Lane Exit Design Dimensions
Design Total To Inner Loop To Outer Loop Taper
Speed Length Exit Curve Length of Exit Curve Length of Length
of of (S.C.L) Radius | Deflection | Gore Curve Radius Deflection Gore Curve (m)
Freeway | Including (m) Angle Area (m) (m) Angle Area (m)
(km/h) Taper (degrees) | (m) (degrees) (m)
(m)
100 290 1000 7 50 120 1800 ) 65 160 80
110 315 1250 6 55 135 2000 5 70 170 85
2120 345 1500 ) 60 145 3000 4 85 210 90
Exhibit 1012

Parallel Lane Exit Design Parameters
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For two-lane freeway exit terminals, the speed change length is based on a different
concept, whereby-where the distance of the exit curve to the bullnose iscensidered-te
governs the manoeuvre of -the-vehicles exiting into the left-hand efthe-twelanesexit
lane. This lane configuration has-beenis based on deceleration in gear for 3 seconds at
the assumed speed followed by comfortable braking to 50 km/h at the bullnose, with
deceleration commencing at the point where a half lane width is available to the vehicle

exiting to the left lane. For two-lane freeway exit terminals the total length is based on
the vehicle exiting to the right lane of the two lanes, utilizing a 3 second lane shift taper
at the assumed speed plus deceleration in gear to a speed of 50 km/h at the bull-nose.
The design values for length of two-lane deceleration lanes are provided in Exhibit -
10JF, and their method of measurement are shown in Exhibit -10KG.

Exhibit 10-JF lengths are intended to provide sufficient distance to accommodate the

lateral transition of vehicles from the through-lane to the left-most exit lane, while

providing necessary deceleration to reach the controlling ramp speed. Parameters for

curve length, radius and deflection angle are the same as for single-lane ramps for

equivalent design speeds.

Exhibit -10FJ
LENGTH-OF-SPEED-CHANGE LANES AT EXITFFERMINALFOR TWO-LANERAMPRLength of Speed-
Change Lanes at Exit Terminal for Two-Lane Ramp

Design Speed of Freeway, km/h 110 2120

Length of Speed-Change Lane including Taper, m 480 535

Length of Taper, m 85 90
Exhibit 10KG

MEASUREMENT OFSRPEED-CHANGE LANES AT EXIFTERMINAL FORTWO-LANE
RAMPRMeasurement of Speed-Change Lanes at Exit Terminal for Two-Lane Ramp
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Exhibit_10M
Desicn Loneth for Decolerati
Speed-of Roadway tength Length of DecelerationLane Excluding Taper{m)
{ern/b) = ke
Design | Assumed Taper Design Speed-of Turning Roadway Curve (kim/h)}
Operating | ™ [Tsiop condition | 20 | 30 | 40 | 50 | 60 | 70 | 80
60 5560 55 5 36 | 165 96 60 : : :
A 63-76 65 45 346 | 336 | 126 | 165 | 76 : :
g9 70-80 70 76 165 | 366 | 156 | 136 | 165 : :
90 #4990 89 155 85 | 186 | /6 | 166 | 135 | H6 -
100 85-100 85 215 210 | 205 | 200 | 280 | 265 | 145 | -
16 91116 96 256 245 | 2408 | 236 | 220 | 265 | 196 | 165
120 98-120 95 326 315 | 346 | 365 | 366 | 286 | 270 | 246
130 100 335 335 | 330 | 325 | 320 | 300 | 285 | 270

Section 10.6.2.4 — Sight Distance

o ThisSectionThis section is-Applicableis applicable including the following additienal
Guidanceadditional guidance:

Fhere-should-beaA clear view of the entire exit terminal_ should be provided, including
the exit nose and a section of the ramp roadway beyond the gore. The sight distance on

a freeway preceding the approach nose of an exit ramp should exceed the minimum
stopping sight distance for the through traffic design speed, desirably by 25-percent% or
more. Decision sight distance should be considered in complex situations and provided
where practical. Sight distance for passing is not required.

Section 10.6.2.5 — Ramp Width

o ThisSectionThis section is Net-Applicablenot applicable and is replaced with the
following gGuidance:

Ramp traveled-way widths are governed by the type of operation, curvature, traffic

volume and compositionand-velume-and-type-oftraffic. The roadway width for a turning
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roadway includes the traveled-way width plus the shoulder width or equivalent offset
outside the edges of the traveled way. Section 9.16.3 — Turning Roadway Widths in
Chapter 9 — Intersections should be referred to. The design width of ramp traveled ways

for various considerations are provided in Exhibit- 90— Design Widths for Turning
Roadways at Intersections in Appendix 9 — Intersections. Width of pavement for turning
roadways are classified for the following types of operation:
#0 Case I: one lane, one-way operation — no provision for passing.
#0 Case Il: one lane, one-way operation — with provision for passing a stalled
vehicle.
#0 Case lll: two lane operation.

Fypes-ofoperationCases |, Il, and Il are described in broad terms. In general, eperation
Case | has a small volume of trucks or only an occasional large truck; eperation-Case |l
has a moderate volume of trucks (in the range of 5 to ten percent of total traffic); and
eperation-Case |l has more and large trucks.

Cross Slope

The cross slope on tangential portions of ramps should normally be sloped one way at a
practical rate ranging from 1.5 to 2 percent. The design control at the crossover crown
line (not to be confused with the crown line normally provided at the centerlines of a
roadway) is the algebraic difference in cross slope rates of the two adjacent lanes.
Where both roadways slope down and away from the crossover crown line, the
algebraic difference is the sum of their cross-slope rates; where they slope in the same
direction, it is the difference of their cross-slope rates. A desirable maximum algebraic
difference at a crossover crown line is 4 or 5 percent, but it may be as high as 8 percent
at low speeds and where there are very few trucks. The suggested maximum differences
in cross slope rates at a crown line, related to the speed of turning traffic, are given in
Exhibit 10LiH.

Exhibit -10L1H
MAXIMUM-ALGEBRAIC DIREERENCEIN-CROSS-SLORE AT RAMPRSMaximum Algebraic
Difference in Cross Slope at Ramps

Design Speed of Exit Maximum Algebraic Difference in
or Entrance Curve Cross Slope at Crossover Crown Line
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(km/h) (%)
30 and under 5.0t0 8.0
40 and 50 5.0t0 6.0
60 and over 4.0t05.0
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Shoulders and Curbs
Shoulders should be provided on ramps and ramp terminals in interchange areas to

provide a space that is clear of the traveled way for emergency stopping, to minimize
the effect of breakdown, and to aid drivers who may be confused (human factors).
Ramps at interchanges should be designed without curbs. Curbs should be considered
only to facilitate in-diffieult-drainage lecationswhere required, such as in urban areas
where-with restricted rights-of-way-favers enclosed-drainagewhere ditches are
impractical. In some cases, curbs are used at the ramp terminals to tie inteinto
municipal infrastructure but are omitted along the eentral-ramp-pertiens.

Profile and Grade

The profile of a typical ramp usuaty-consists of a central pertien-section on ar
appreciable-grade, coupled with terminal vertical curves and connections to the profiles
of the intersection legs. Profiles at the terminals are mostly determined by through-road
profiles and are seldom tangentflat grades.

Ramp grades should be as flat as practical to minimize the driving effort needed in
maneuvering from one road to another. For any ramp, the gradient to be used is
dependent on number of site-specific factors-unigue-to-thatsite. The flatter the gradient
on aramp, the longer it will be, but the effect of gradient on ramp length is not
substantial.

In general, adequate sight distance is more impertantcritical than a specific gradient
control and should be favoured in design. Usuaths£These two controls are generally
compatible.

Superelevation
The following should be considered for development of superelevation on ramps:
o Superelevation rates, as related to curvature and design speed on ramps, are
provided in Chapter 3 of TAC GDG-
o __The maximum superelevation on ramps should not be greater than 6 percent-
o

The method of developing superelevation at ramp terminals is illustrated in the
following Exhibits:
o Exhibits -10MJ — Development of Superelevation on Tangent Road with Direct
Taper
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o Exhibits -10NKJ — Development of Superelevation on Tangent Road with Taper

and Parallel

o Exhibits -100Lk — Development of Superelevation on Same Direction Curved
Road

o Exhibits -10PMLE — Development of Superelevation on Opposite Direction Curved
Road

o

The guidance and arrangement illustrated in Exhibit ~-10M3 to Exhibit -10PML for exit
terminals are also direetly-applicable to entrance terminals, except that the details at the
merging end are different from those of an appreachdiverging nose. The merging end of an
entrance terminal wewld-is typically betocated inpreximmity-efBaround Section D-D in each
Exhibit.

Superelevation Runoff

The principles of superelevation runoff design discussed in Chapter 3 of TAC GDG and
generally apply to free--flow turning roadways. In general, the rate of change in cross
slope in the runoff section should be based on the maximum relative gradients.
UsuallyTypically, the profile of one edge of the traveled way is established first, and the
profile on the other edge is developed by stepping up or down from the first edge by
the amount of desired superelevation at that location. This step is done by plotting a
few control points on the second edge by using the maximum relative gradients and
then plotting a smooth profile for the second edge of traveled way. Drainage may be an
additional control, particularly for curbed roadways.

Exhibit -10M3
DPEVELOPMENT OF SURERELEVATHON-ONTANGENT ROAD WITH DIRECT
FARERDevelopment of Superelevation on Tangent Road With Direct Taper
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Exhibit -10NKJ
DEVELOPMENT-OFSURERELEVATION-ON-TANGENTROAD WITH TARPER-AND
RARALLELDevelopment of Superelevation on Tangent Road With Taper and Parallel
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DEVELOPMENT-OFSURERELEVATION-ON-SAME DIRECHON-CURVED
ROADDevelopment of Superelevation on Same Direction Curved Road
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Exhibit -10PML
PEVELOPMENT-OF-SURERELEVATHON-ON-ORROSIHE-DIRECHON-CURVED
ROADDevelopment of Superelevation on Opposite Direction Curved Road
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Signing and Pavement Marking

The ability of drivers to follow the intended paths at interchanges depends largely on
their relative spacing, geometric layout, and positive signing. The location and proper
distances between the signs both depend to a large degree on whether effective and
positive messages can be provided to inform, warn, and eentrel-direct drivers.

Pavement striping, delineators, and other markings are also important elements of
driver communication at ramps. Signing and pavement marking should be uniform and
consistent with the Ontario Traffic Manual Books.
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Section 10.6.3.1 — Exit Terminal Design

o This—SectionThis section is—Apphcableis applicable including the following additieonal
Guidanceadditional guidance:

Single-Lane Exit Design

On crossing roads, the-direct spiral foerm-ef-exit terminals-design areis used for through-
road design speeds up to 60 km/h.the Ddirect tapers ferm-isare used for through--road
design speeds up to 100 km/h, and the-parallel formspeed change lanes areis used for
higher design speeds. Types of single-lane exit configurations are shown in Exhibit -
10QNM.

Exhibit -10QNM
Single-Lane Exit Terminal Configuration

(i) Direct taper for crossing rood

(iii) Direct spiral for crossing road
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Two-Lane Exit Design
Types of two-lane exit configurations are shown in Exhibit -10RGN.

Exhibit -10ROO
Two-Lane Exit Terminal Configuration

(W) Auxiliory lone corried from previous entronce

Three-Lane Exit Designs

Three-lane exits are sometimes apphed-used at-a freeway-to-freeway interchanges
where there is a reduction in the number of basic lanes. The design of a three-lane exit
terminal is identical to that of a two-lane exit with an additional lane to the right
(leeking-in the direction of travel). Generally, the right lane is an auxiliary lane, and the
adjacent lane is a basic lane te-bewhich is dropped at the interchange, illustrated in
Exhibit -10SPO.
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Exhibit -10SRO
FHREE-LANE-EXITTERMINAL CONFIGURATIONThree-Lane Exit Terminal Configuration
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Exit Terminal Bullnoses

Bullnoses for exit terminals may include or exclude curb and gutter. If curb and gutter is
omitted, the bullnose is squared off and if it is included the bullnose is rounded.
Illustrations and dimensions-ard are shown in Exhibits -10T and 10UQR.-and-Exhibit-

10Q-respectively-

The exit bullnose is the decision point area-that must be clearly seen and understood by
the approaching driver. Collision rates in the vicinity of bullnoses are higher than at
other locations at exits and for this reason the bullnose is usualy-typically offset laterally

from-the through traffic to provide a recovery area for errant vehicles.

Bullnose areas normally consist of pavement only, without curb, unless drainrage
considerationsindicateabenefitfromuseofeurba curb is required to accommodate
drainage requirements.
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Exhibit -10TQR
ExitXF TerminalERMHNAL BullnoseULLNOSE and AND-OffsetFRSETF
lllustrationstEUSTRATHONS

through lanes ”m”l:;“ lanes

1 ram 5
ramp lane P lane

with curb and gutter without curb and gutier

Exhibit -10UQ
ExitXF TERMINALerminal BULENOSEullnose ANBand OFRESEFffset
DHMENSIONSIimensions

Design Speed
50 60 70 80 90 100 | 110 120 130
km/h
Bullnose
1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6
Offset ‘f’ (m)

Major Forks

A major fork is a location where a highway divides into two separate, high-volume
routes. Unlike a typical off-ramp serving a local road, both branches of a major fork
typically carry significant traffic volumes and are designed to accommodate high speeds.
Exhibit 10V2 Provides recommended design parameters for major forks.
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Exhibit 10V2
—-Major Fork
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o This—SectionThis section is—Applicableis applicable including the following additieonal
Guidanceadditional guidance:

Sight distance, greater than minimum stopping sight distance, is required for the-a
driver to make a series of decisions and execute the-a manoeuvre safely. Exhibit -10WR
shows sight distance to the bullnose for exit terminal (or sight distance to end of
terminal for entrance ramp) for a range of design speeds. It is desirable for the-a driver
to see the pavement surface at the bullnose from a distance at least equal to this sight
distance, illustrated in Figure 10.6.3 of Chapter 10 - Interchanges. |deally, the-a driver
should have a view of the pavement surface of part of the ramp beyond the bullnose. A
range of values is shown in the table to reflect the variation in complexity of different
cases. In general, rural conditions are less complex and therefore the lower values are
adequate, but urban conditions present a variety of complexities and higher values
should be used.
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Figure 10.6.3 — Sight Distance at Exit Terminals

e This Figure is-Applicableis applicable except driver eye height ef-drivers-eye-should-beis
1.08 m.
Exhibit -10WR
SIGHT DISTANCE AT EXITOR-ENTRANCE TERMINALSSight Distance at Exit or Entrance
Terminals
Design Speed 60 70 80 90 | 100 | 110 | 120 | 130
km/h
Exit Sight
Distance to

170 | 200 | 240 | 270 | 300 | 340 | 370 | 399
to to to to to to to to
230 | 270 | 310 | 350 | 390 | 430 | 470 | 519

Bullnose (m)
Entrance Sight
Distance to End
of Terminal (m)

Section 10.6.4.1 — Entrance Terminal Design

o This—SectionThis section is—Applicableis applicable including the following additional
Guidanceadditional guidance:

Single-Lane Entrance
On crossing roads, the-direct taper ferm-ef-entrance terminals areis used for through-
road design speeds up to 80 km/h, and the-parallel speed change lanes ferm-isare used

for higher design speeds. Types of single-lane entrance configurations are shown in
Exhibit -10XS.

Exhibit -10XS
SINGLE-LANE-ENTRANCETERMINAL CONFIGURATONSingle-Lane Entrance Terminal
Configuration
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(i) Direct toper for crossing road

Two-Lane Entrance
Types of two-lane entrance configurations are shown in Exhibit -10YF. Where both
auxiliary lanes are terminated, the left auxiliary lane shall continue a minimum distance
equal to the length of a single acceleration lane beyond the taper of the terminated
right acceleration lane. Taper lengths, curve radii and parallel lane length shall be the
same as for equivalent single acceleration lanes.

Exhibit -10YF
Two-Lane Entrance Terminal

Configuration

i:=::::::::::".::::::::::::‘.:::::.—_::‘_"_‘:Ez.=
- ouxiliory lone

(i) Auxiliory lone discontinued downstreom

———— ———— . —— —— s — — — — — — —

e ——————

(i) Auxiliory lone corried to next exit

Chapter 10 — Interchanges Page 10-43-6f83-



TAC GDG for Canadian Roads, June 2017
FBBJulyOetober 20263

Three-Lane Entrance

MTO Design Supplement,

Three-lane entrances are sometimes required at a freeway-to-freeway interchange
where there is an increase in the number of basic lanes. The design of a three-lane
freeway entrance terminal is identical to that of a two-lane entrance with an additional
lane to the right. Commonly, the two right lanes are auxiliary lanes, and the adjacent
lane is a basic lane added at the interchange, illustrated in Exhibit ~-10ZY. Where
multiple acceleration lanes are terminated, the same guidance as for double lanes
applies.
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Exhibit -10ZY
ThreeHREE-LaneANE EntranceNFRANCE Terminal ERMINAL ConfigurationONFGURAHON

SPIIE oiis smmis s s 606 i ] G S s e S, S oy s’ b el i S et s Vs i Gt St s gy e iy g s SR
e R
et o e et eaiooskomiy et nde oo e et et emdec ot St Y
e e e ey e e ————
ot __.—-—————-———_—;/.
=== .
auxiliory lone

X T T T T T e T T Ty e S — = 7]
T, o i o i i s i i S, A St s i s S s i s e S e e s s sl e s e e e G i SR G
S s s e o i O S0 S, G ot i vl S i s G i G s S G St A s s iy e sy e anin R
— —
e i g ey G s e g s S, S S et G
____,_.__-_._._.{_._..___.__.__ _____::‘\\
""___--—’—-."_—_- — T — -
== ouxiliary lone ===

(i) Auxiliory lone carried to next exit

Entrance Terminal Bullnoses

Similar to exit terminal bullnoses, entrance terminals bullnoses may include or exclude
curb and gutter. If curb and gutter is omitted the bullnose is squared off, and if it is
included it is rounded. Dimensions are shown in Exhibit- 10AAV.

Bullnose areas normally consist of pavement only, without curb, unless a curb is

required to accommodate drainage requirementsdrainage-considerationsindicatea
benefitfrom-use-ofeurb.

Exhibit -10AAV
ENTRANCETFERMHINALBULLNOSE AND ORESETFDIMENSIONSEntrance Terminal Bullnose and
Offset Dimensions

through lanes through lanes

=0 3.0
H-’.(l H'(.“G

1.0 1.0

ramp lane camp fane >

with curb and gutter without curb and gutter

Section 10.6.4.2 Entrance Terminal Length
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e This section is not applicable and is replaced with the following guidance:

The length of an entrance terminal is determined by the design speed of the freeway and

whether the entrance terminal connects to an inner or outer loop ramp.

Exhibits 10AB2 and 10AC2 show the design parameters for entrance terminals. Acceleration

lane lengths are measured from the bullnose to the end of the taper.

Where acceleration lanes are on grades steeper than 3% the speed change lane length shall
be adjusted by the appropriate grade factor given in Table 10.6.3.

Trucks and buses require longer acceleration distances than passenger cars. Where a

substantial number of large vehicles entering the freeway is expected, longer acceleration
lanes are appropriate. Refer also to Sections 10.1.4.17 and 10.1.4.18.

Where entrance terminals occur on a crest curve, sight distances to the end of the lane may
be affected and longer acceleration lanes are required.

Exhibit 10AB2
Parallel Lane Entrance Design Dimensions

Design Total From Inner Loop From Outer Loop Taper
Speed Length Entry Curve Length of Exit Curve Length of Length
of of S Radius | Deflection | Gore | Curve Radius | Deflection | Gore Curve (m)
Freeway | Including (m) Angle Area (m) (m) Angle Area (m)
(km/h) Taper (degrees) | (m) (degrees) (m)
(m)
100 300 1000 6 35 105 2000 4 55 150 80
110 400 1250 6 40 120 3000 4 65 185 85
2120 500 1500 5 45 130 4000 3 75 215 90
Exhibit 10AC

2 Parallel Lane Entrance Designh Parameters
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Direct taper style entrance terminals shall not be constructed on freeways and high-
speed divided roadways. Such designs are typically stop or yield controlled which
violates driver expectations. Violations of stop and yield controls are frequent which
may require sudden evasive manoeuvers for through freeway traffic.

Direct entrance tapers on crossing roads are often associated with Parclo B- type
interchanges which are not typically constructed as part of new or expanded facilities.
Where ramp terminals require a right-turn channel and taper, these should be designed
according to the guidance in Chapter 9.
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This Table is Not Asslicabl ¥ lacod-with-Exhibit—10W:

Speed-of Roadway Length
L iivails of
Taper
S | il ‘f Stopcondition | 20 | 30 | 40 | 50 | 60 | 70 | 80
60 45 55 95 80 65 45 - - - -
70 53 65 150 130 110 90 65 - - -
80 60 70 200 180 165 | 345 | 145 65 - -
90 67 80 260 245 225 | 205 | 3745 | 125 35 -
100 74 85 345 325 305 | 285 | 255 | 205 | 1410 40
110 81 90 430 410 390 | 370 | 340 | 290 | 260 | 125
120 88 S5 545 530 545 | 490 | 460 | 410 325 | 245
130 92 100 610 580 550 | 530 | 520 | 500 | 375 | 300

Section 10.6.4.4 — Sight Distance at Entrance Terminal

o ThisSectionThis section is—Appheableis applicable including the following_additional
guidance:

The required length of sight distance is provided in Exhibit -10WR.

Figure 10.6.4 — Line of Sight and Sight Distance at Entrance Terminals

e This Figure is-Applicableis applicable except driver eye height efdriver'seyeshould-beis
1.08 m.

Section 10.6.5 — Ramp Terminal Spacing

o ThisSectionThis section is-Applicableis applicable including the following additienal
Guidanceadditional guidance:
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Successive Entrance Ramps

Where two ramps enter a freeway in close succession, for example, in the case of a
parclo A-4, the configuration may be treated in one of two ways as illustrated in Exhibit
10-ADXW.

The most usutal-common treatment is to carry each ramp directly and independently to
the freeway as shown in Exhibit- 10ADXW (i). This ferm-method provides ramp-entering
traffic with separate opportunities to merge with through traffic and to disperse.

An alternative treatment is to merge the two ramp movements with-into a single
movement and then to carry the combined ramp traffic onto the freeway through a
single entrance, as shown in Exhibit -10ADXW (ii). This form has the-a disadvantage in
that a stalled vehicle or aecidentcollision downstream of the merging of the two ramp
movements will also delay the upstream ramp traffic on both approaches. The design

shown in (ii) is useful to minimize the number of ramp entrances to a freeway for
example, if this were required for ramp metering.

Section 10.7.4 — Grading and Landscaping Development

e—a This SectionThis section is-Applicableis applicable including the following additienal
Guidanceadditional guidance:

Open ditches are preferable for drainage on interchange ramps whenever possible. Curb

and gutter may be considered where property or other constraints make such

construction more cost effective than drainage by open ditch.

#0 Planting vegetation can increase the-carbon--absorption capacity and reduce the
overall carbon footprint of the highway infrastructure, as well as be more
aesthetically pleasing.

#0 Vegetation has a stabilizing effect that reduces erosion_on slopes.

#0 Vegetation serves to retain water from precipitation events and can potentially
assist with drainage capacity.
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Exhibit -10-XW
Successive Entrance Ramps

()

 —8

L id

(i)

Section 10.8 — Typical Interchange Design Features

e Figure 10.8.1 to Figure 10.8.12 are Net-Applicablenot applicable and are replaced with
the following:

Examples of typical design for exit terminals and entrance terminals are shown in
Exhibit ~-10AE¥X to Exhibit -10AQLK, followed by examples of at-grade intersections of
some commonly used Parclo A and Parclo B ramp terminals at crossing arterial roads in
Exhibit -10-ALHG to Exhibit -10-APLK. Expresswayfcore-collectorsystem-are-lustrated
in-Exhibit-10-AMNM-and-Exhibit—-10-ANON-These designs should be regarded as
typical rather than standard and are for the guidance of the designer. Rigid adherence
to these designs may produce unsatisfactory operation in some cases. Dimensions are
typical, and variations are required to suit local conditions of alignment, grade profile,
traffic volume, traffic mix and typical physical and environmental features. Nor are the
designs necessarily complete in every detail, and additional detailing may be required.

These exhibits are typical examples and for guidance only. Fhe-designersshould
seleetFor design pusposespurposes, the values from the domains provided in the

Chapter 10 of TAC GDG and this Design Supplement are to be used.
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Exhibit -10AE¥X%
Single--Lane Crossing Road at Exit Terminal

NOTES:

{ = For roamp rodi rafer to Dxtvbit 10-D

2 for ramp spiral porometers refer to Toble 10864 or
Chopler 3

J Adusiment to some dimensions W reguired for grade,
son Eahvit -k

A
The guiter pan s port of la = 72.000

I Example only, Not to be used as Standard. I

PARALLEL LANE

200

Single—Lonae Cromsing Hood Exit Terminal
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For ramp radii, refer to £ xhibit 10-E .

For ramp spiral parameter, refer to Table 10.6.4 or
Chapter 3.

Adjustment to some dimensions is required for grade,
see Exhibit 9-K.

| Example only, Not to be used as Standard. I

DIRECT SPIRAL

azuszgsrfﬁg

a||s|s|s(s[s|3] 388

S7

Single~Lone Crossing Rood Exit Terminal
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Exhibit -10AFZ¥
Single-Lane Freeway Exit Terminal
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Two-Lane Freeway Exit Terminal, 110 km/h
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Exhibit -10AHEB

Two-Lane Freeway Exit Terminal, 120 km/h

Chapter 10 — Interchanges Page 10-58-6£83-



MTO Design Supplement,

TAC GDG for Canadian Roads, June 2017

FBBJulyOetober 20263

-6 Qg 336 ‘3peub Joy paninbau 1 SUCEUAWIP 3WoS o W ALISHIpy
‘¢ Jaydeyq Jop g Q) FqEL 03 Jyau a1l eled (ends dweslog
'3-01 ¥y 03 Sy Ipet dwesioy

BELY0L=1
CLOTS=L

000 =y
L0€,6%.1=v

£69¢dd=1
S88ILIm=L
0005 =y

WIPIM JRP[NOYS 8|GOssN

9y} Jjo od s und senb ay)

O ¥ 2 HIM NOIS30 3SONTING

Page 10-59-6£83-

Chapter 10 — Interchanges



MTO Design Supplement,

N~6 gjux3 208

Page 10-60-6£83-

‘opnid 40) posnbos S BUDHUBLP PWOS 0} JuUBLEN(pY ~ ¢
§ 4ejcoyn
0 ¥'6'01L QU] 0] B8 RERWNDd [DJds duwns 04 - 2
0-01 MQINX3 01 Jaau jpos dwos 04 |
SAON gr1v01=1 CESTZZ™
poyud m pwod 7 1076=1 v.yLm Ao ot
y LLOTS=] SeR‘lli=l
000¥ =¥ 000G=Y
e DT 1= 8y SCZ=y
o e e e e e e i~ .- L :
—— e —_— — LN >
— -
ES—
- - - - {
Y vU
— —y - -
HEE
.)
Y Tl s /
S vV

X~X voRdes
oW
T s rar e e gy gen sV TIIIIT]

LTI T Dprsz: 7/
s X2
= s
UiPim Rpinays & qoesn
LR 75 L 1 /

Exhibit -10AIB€
Single-Lane Crossing Road Entrance Terminal
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Exhibit -10AJED

Single-Lane Freeway Entrance Terminal
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Two-Lane Freeway Entrance Terminal
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Exhibit -10ALHG
Parclo A-2 Crossing Road Terminal
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Parclo A-4 Crossing Road Terminal, One Left-Turning Lane

I Example only, Not to be used as Standard.
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Exhibit -10ANJ#
Parclo A-4 Crossing Road Terminal, Two Left-Turning Lanes
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Exhibit -10A0KJ
Parclo B-2 Crossing Road Terminal

edge of pavement

I Example only, Not to be used as Standard. I

=dgu of pavement

alternative
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Exhibit -10APLK
Parclo B-4 Crossing Road Terminal
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ADDITIONAL GUIDANCE

The following additienal-Guidanceadditional guidance regarding Collector-Express and Transfer
Lane configuration is-Applicableis applicable for Chapter 10 — Interchanges:

COLLECTOR LANES

General

Collector lanes are separate from and parallel to the express lanes and perform the
function of collecting and distributing traffic between arterial roads and the express
lanes. Collector lanes in terms of functional classification are freeways, having full
control of access, no at-grade intersections and interchanging with crossing arterial
roads with normal freeway-arterial type interchanges. Geometric design features and
characteristics are the same as essentially-those of a regular freeway, however,
distribution to and from the expressthreugh lanes is via transfer lanes which generate a
number of left exits and entrances en-in the collector lanes.

A separated highway system using the express and collector lanes aims to allow for
more efficient use of the highway which helps to lower overall emissions through
efficient travel. Express lanes allow vehicles to remain at more constant speeds without
weaving in and out of traffic. This can lead-teresult in less braking and reduced speed
variability in those lanes and hence the reduction of emissions from the vehicles in
express lanes. Collector lanes aim to accommodate vehicles entering or exiting the
highway and serve the same purpose of allowing for more efficient travel in the express
lanes.

Benefits

Collector lanes normally have two or three basic lanes in each direction, which when
added to a normal three or four basic lane in each direction on the express lanes,
provide a total capacity of five to seven basic lanes in each direction. Spreading
Distributing large numbers of basic lanes on separate roadways instead of a single
roadway has some advantages.

Traffic on roadways of not more than four basic lanes is always within one lane of a
shoulder in case of emergency. With five or more basic lanes, traffic hastemust change
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at least two lanes to reach a shoulder for an emergency stop. This is hazardous both for

the vehicle requiring the shoulder and other traffic on the roadway.

Traffic on the express lanes of an express-collector system is through traffic on relatively
long trips. Transfer lanes to and from the collector lanes are relatively infrequent and
therefore, the through traffic is comparatively uninterrupted by entering and exit traffic.
Weaving manoeuvres associated with entering traffic and exiting traffic are confined to
the collector lanes.

Design Features

Design speed and other design criteria for collector lanes are the same as for the
adjacent express lanes. Geometric design features of alignment, profile and cross
section elements should meet the same standards as those for the express lanes. The
principles of good lane balance, maintenance of basic lanes and the dimensions of
ramps terminals should be applied.

Collector lanes are separated from the express lanes carrying traffic in the same location
by an outer separation. An outer separation is similar to a median in design but different
in function, in that it separates traffic travelling in the same direction. Outer separations
normally contain two shoulders and a barrier to prevent traffic crossing between the
two roadways or at least a fence to discourage it. Because collector lanes have left exits
and entrances to transfer lanes, lane continuity is an important consideration. This is
defined and discussed in Chapter 3 — Alignment and Lane Configuration and the design
of collector lanes should be carefully checked to ensure that continuity of basic lanes is
maintained. Where continuity is lost, it can usaaly-be corrected by the application of
auxiliary lanes between successive entrance and exits, illustrated in Figure 3.7.1 of
Chapter 3 — Alignment and Lane Configuration.

The complexity of roads entering and exiting collector roads from both right and left,
makes proper signing critical to the successful operation of these facilities. Before
finalizing the location of transfer lanes, interchanges and ramps, it should be checked to
ensure that it can be adequately signed and readily understood by the-a driver,
particularly the unfamiliar driver. Advance signing well ahead of exits is essential for the
smooth operation of collector roads.

Transfer Lanes
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Transfer lanes between collector roads and express lanes are similar to ramps between

freeways, in that they carry traffic between two controlled access facilities. Transfer
lanes are relatively short and level unless they are part of a basket weave configuration
between collector lanes and express lanes. Like ramps they consist of three elements,
the exit terminal, the entrance terminal and the section between the two bullnoses or
transfer lanes proper.

Whereas the design speed of a ramp is normally less than that of the associated
freeway, the design speed of a transfer lane should be-the-same-asmatch that of the
freeway,-sinecefreeway since the-a driver travelling between the two roadways does not
adjust speed to make this manoeuvre.

Transfer roadways normally have two lanes. Although design volumes may indicate that
one lane is sufficient, it is generally considered that two lanes are required to provide
the necessary degree of flexibility to accommodate a variety of traffic patterns, for
traffic moving between collector and express lanes. Transfer lane widths are the same
as those of through freeway lanes and shoulders on both sides of the transfer lanes
should be maintained.

Alignment and profile geometrics should be consistent with design speed, discussed
above. Visibility to exit bullnoses on transfer lanes is important and decision sight
distance to exit terminal bullnoses suggested in Section 10.6.3.4 of Chapter 10 —
Interchanges applies.

Transfer lanes are usualy-typically preceded by or followed by a weaving section on the
collector lanes. This is illustrated in Exhibit 10-AQML. Since the transfer lanes are in
effect left exits and entrances, the weaving induced on the collector lanes is more
intensive than under the more common condition in which a right entrance is followed
by a right exit.

In the case weaving is between the two ramp movements and the through freeway
traffic is not part of the weaving manoeuvre. In the case of the transfer lanes on the
collector lane much, if not all, of the traffic on the transfer lane is weaving with the
through collector lanes traffic. This calls for additional weaving length over that of the
normal right entrance/right exit condition. These weaving sections merit detailed
analysis applying the techniques provided in Provincial Engineering Memorandum;
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HSBM DCSO # 2016-05 dated March 31, 2016 for Capacity Analysis Manual — January

2016.

Typical_recommended designs for the transfer roadways are shown in Exhibit -10ARNM
and Exhibit -10ASON.
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Basket Weaves

A basket weave consists of a pair of transfer lanes crossing each other and separated
vertically. The successful operation of the basket weave depends on the geometrics of
the alignment and profile. Drivers expect to be able to maintain speeds close to-the
freeway speeds when transferring between express lanes and collector lanes in a basket
weave. For this reason, design speed in the basket weave should be not less than 10
km/h less than the design speed of the express and collector roads.

Exhibit -10AQML

WEAVING ON-COLLECTOR LANES DUETO-TRANSEER LANESWeaving on Collector Lanes Due to

Transfer Lanes
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Exhibit -10ARNM
FRANSEER ROADWAY:COLLECTORTO-EXPRESS-LANESTransfer Roadway: Collector to Express
Lanes
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o0 o 10 A

Sight Distonce ot Entronce Termina

End of Terminal

2 medion width moy be odjusted to fit other design conditions
3. lone baloncing ond continuity to be applied
4. termingl design to be bosed on Toble 10.6.5 ond Exhidit 9-K

Sight Dinma_: 0340 m to 430 mi370 m to 470 m

NOTES:
1. outer separotion width © 7.5m min

| Example only, Not to be used as Standard. I

Tronafer Roadway;, Collector to Express Lones

Exhibit -10ASON
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FRANSEER ROADWAY: EXPRESS TO COLLECTOR LANESTransfer Roadway: Express to Collector

Lanes

1. outer seporction width @ 7.5m min
2 medion width moy be odjusted to fit other design conditions

3, lane balancing ond continuity to be opplied

4. terminol design to be bosed on Toble 10.6.5 ond Exhibit 9-K

NOTES:

| Example only, Not to be used as Standard. I

Tronsfer Roodway, Express to Collector Lanes
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MTO Design Supplement
Appendix 11 for Chapter 11
Special Roads

This chapter is applicable with the following additional Guidaneeguidance.

e All information contained in this chapter is only to be considered for roadways with
AADT < 200. For roadways with AADT > 200 see Chapters 1 to 10 of TAC GDG along with
Appendix 1 to 13 except 11 as applicable.
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