Schedule ‘C’ Municipal Class Environmental Assessment for Thirty Road (Regional Road 14) at Young Street
in the Township of West Lincoln

APPENDIX

8 Design Criteria
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Design Criteria for Thirty Road and Young Street

226468 — Thirty Road Class EA

Design Criteria for 30% Design - Environmental Study Report

Regional Municipality of Niagara

ITEM REFERENCE DESIGN STANDARD
ROAD
Classification
Road Classification TAC Table 2.6.2 RAU70
Urban/ Rural Rural
Local/ Collector/ Arterial Arterial
Design Speed, (km/h) 70 km/h
Posted Speed, (km/h) 60 km/h
Horizontal Alignments
Rmin. (m) — Minimum Radii
NC — Normal Crown (+0.02m/m) TAC Table 3.2.4 1680m
RC - Reverse Crown (+0.02m/m), emax=0.04 TAC Table 3.2.4 290m
RC - Reverse Crown (+0.02m/m), emax=0.06 TAC Table 3.2.4 330m
Superelevated Rate e=+0.04m/m TAC Table 3.2.4 200m
Superelevated e=+0.64m/m TAC Table 3.2.4 190m
Length of Superelevation Runoff for Two-
Lane Crowned Urban Roadways
Vertical Alignments
Minimum Grade — With Curbs (%) TAC 3.3.25 0.5%
Maximum Grade (% Rolling - % Mountainous) TAC Table 3.3.1 4%
g;;tn\é:rtlcal Curve Kmin. — Stopping Sight TAC Table 3.3.2 17
gzz‘[r]\é:rtlcal Curve Kmin. — Passing Sight TAC Table 3.3.3 255
iiit\r/;rtlcal Curve Kmin. — Non-llluminated TAC Table 3.3.4 23
Sag Vertical Kmin. — llluminated Control TAC Table 3.3.5 10-12
(Sr:;ppmg Sight Distance — Level Roadway TAC Table 2.5.2 105 m
Stopping Sight Distance — On Grades (m) TAC Table 2.5.3 Varies, to be calculated during design
Passing Sight Distance (m) TAC Table 2.5.4 490 m
Cross Sections
Through Lane Width (m) TAC Table 4.2.3 3.0-3.7m(3.5m)

BEST
MANAGED
COMPANIES
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ITEM REFERENCE DESIGN STANDARD
Paved Shoulder Width (m) - 1.5m
Tangent Section Cross Fall, % - 2%

Clear zone (m)

TAC Table 7.3.1

6.0 — 8.5 m (3:1 fill Slopes)

Intersection
Minimum Grade — Along Curb Radius (%) TAC Table 3.3.2.5 0.6%
Design Vehicle for Turning Movements - HSU Truck
Control Vehicle for Turning Movements - WB-20 Truck
Control Vehicle for Turning Movements Farm Vehicles, including Tractor with Trailer
and Combine
Deceleration Length (m) TAC 2.5.3 Varies, to be calculated during design
Left Turn Lanes
Left Turn Lane Width — Not Adjacent to a 0.0 m to 0.25 m less than through lane width
Median (m) TAC4323 (3.25m min.)
Left Turn Taper Ratio (m) TAC Table 9.17.1 30:1 (105m)
Left Turn Horizontal Curve Radius (m) TAC Table 9.17.1 1000m
Storage Length for Left Turn (m) Per Transportation Study 15m

BEST
MANAGED
COMPANIES
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Roundabout Critical Design Parameters
Location: Intersection of Regional Road 14 (Thirty Road) and Young Street
Township of West Lincoln

General Design Parameters

R.V. ANDERSON ASSOCIATES LIMITED

Design Parameter Standard Desired Design
(TAC Reference) Value Value
Roundel 1|Design Vehicle to be determined by Engineer HSU and WB-20.5 Case 1 — Design vehicles overlap or straddle adjacent lanes on entry,
2|# Lanes based on traffic analysis 1 around the circulatory roadway, and on exit.
3|Inscribed Circle Diameter NCHRP 6.3.1 28.0to 60.0m 46.0m
4|Case 1/2/3? CRDG6.2.4 Case 3 N/A
5|Lane 1 (outside) Width 5.5m Case 2 - Design vehicles maintain their own lane on entry, but straddle
6|Lane 2 Width CRDG 6.3.2 4.2mto 7.2m N/A adjacent lanes around the circulatory roadway, and on exit.
7|Lane 3 Width N/A
8|Apron Width based on design vehicle swept path 2.5m
Case 3 - Design vehicles stay in their own lane on entry, within the
circulatory roadway, and upon exit.
Approach Design Parameters
. Standard Desired Leg 1 Leg 2 Leg 3 Leg 4
Design Parameter
(TAC Reference) Value (south leg) (east leg) (north leg) (west leg)
Approaches 9|Design Speed based on road approaches 70km/hr 100km/hr 70km/hr 100km/hr
10| Deceleration Distance CRDG Table 6.3 | 75.0m 155.0m 75.0m 155.0m
11|# Lanes based on traffic analysis 1 1 1 1
12 |Splitter Island Width CRDG 6.3.4 2.4m min. for ped refuge >2.4m >2.4m >2.4m >2.4m
13|Splitter Island Length CRDG 6.3.4 12m minimum 56.1m 60.2m 113.1m 58.7m
14|Lane Widths GDGCR Table 4.2.3 Based on design speed 3.5m 3.5m 4.3m (SB) to 5.0m (NB) 3.5m
Urban at roundabout to at
15|Rural/Urban least end of splitter island urban urban urban urban
16| Multi-use Path Width Based on local standards N/A 3.0m 3.0m 3.0m 3.0m
17 |0On-Road Bike Lane Width Based on local standards N/A 1.5m N/A 1.5m N/A
18|Cycle Track Width Based on local standards N/A N/A N/A N/A N/A
19 |Approach Stopping Sight Distance TAC Table 2.5.2 Based on design speed 105.0m 185.0m 105.0m 185.0m
Entry's 20|Entry Radus - Inner Based on design vehicle movements 30.0m 24.0m 25.0m 20.0m
21 |Entry Radus - Outer CRDG 6.3.12 20m minimum 20.0m 20.0m 20.0m 20.0m
22 |Entry Width CRDG 6.2.5, MTO between 7.3mand 9.1m 6.3m 6.4m 5.8m 5.5m
23 |High Speed Approach - Moderate Radius CRDG 6.6.2 120m 115.0m 103.5m 75.0m 150.0m
24 |High Speed Approach - Broad Radius CRDG 6.6.2 200m minimum 450.0m N/A N/A 450.0m
Exit's 25 |Exit Radius - Inner Based on design vehicle movements 100.0m 100.0m 50.0m 50.0m
26| Exit Radius - Outer CRDG 6.3.14 100.0m 100.0m 50.0m 55.0m
Similar to or slightly less than
27 |Exit Width CRDG 6.3.13 entry width 5.0m 51m 6.6m 4.8m
Approach Design Checks
Standard Desired Leg 1 Leg 2 Leg 3 Leg 4
Design Check (TAC Reference) Value (south leg - NB movements) (east leg - WB movements) (north leg - SB movements) (west leg - EB movements)
RADIUS (m) | SPEED (km/hr) | RADIUS (m) | SPEED (km/hr) | RADIUS (m) | SPEED (km/hr) | RADIUS (m) | SPEED (km/hr)
Fastest Paths 28|R1 Through - Entry 40.0 to 50.0 km/hr 44.6 32.8 42.2 32.0 72.4 41.2 43.8 32.6
Outside Lanes 29(R2 Through - Roundel 28.6 26.7 28.4 26.6 28.1 26.5 26.4 25.7
30(R3 Through - Exit (Based On Fastest Path) 177.1 62.6 122.5 52.7 274.7 76.9 429.9 94.8
31|R3 Through - Exit (Based On Acceleration) 26 46.1 26.0 46.1 26 46.0 26.0 45.6
32|R4 Circulating NCHRP 6.7.1 18.5 21.8 18.5 21.8 18.5 21.8 18.5 21.8
33|R5 Right 35.7 29.6 22.7 23.9 34.2 29.0 28.6 26.7
34|Max V 46.1 46.1 46.0 45.6
35|MinV 21.8 21.8 21.8 21.8
36|Delta V (R1 - R4) 25.0 km/hr 11.1 10.2 19.4 10.8
Entry Angle 37 |Entry Angle CRDG 6.3.11 between 20 and 60 degrees 22.2° 31.0° 24.7° 23.8°

GDGCR = GEOMETRIC DESIGN GUIDELINES FOR CANADIAN ROADS (TAC 2017)
RAIG = FEDERAL HIGHWAY ADMINISTRATION - ROUNDABOUTS - AN INFORMATIONAL GUIDE (FHWA 2000)

NCHRP = NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM - REPORT 672 (NCHRP 2010)

MTO = IMPLEMENTATION OF TAC CANADIAN ROUNDABOUT DESIGN GUIDE AND MTO DESIGN EXCPETIONS (MT0 DSCO 2017)
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