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Redesign of Chancellor Boulevard 
and Wesbrook Mall Intersection TEAM 16
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Project 
Objectives

Upgrade works for the current 
intersection at Chancellor 
Boulevard and Wesbrook 

Mall, UBC

Project 
Objectives

grade Upg the works for current 
tersection int hancellor at Ch

Wesbrook oulevard and WBo
CMall, UBC

Design 
Objectives

•Safety
•Vehicular Traffic 

Accommodation
•Sustainability
•Structural Gateway

Key Design Components

� Roundabout

� Bike Lanes

� Pedestrian Crossings

� Sidewalk along southeast side

� Stormwater Re-provisioning

� Gateway Structure
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Software Packages and Standards

� AutoCAD

� SYNCHRO

� AutoTURN

� SketchUp

� SAP2000

� NBCC 2010

� BCBC

� ASTM

Technical Considerations -
Roundabout

� Satisfactory LOS (Level of Service) 
performance under current and 
future conditions

� Accommodation of heavy 
vehicles

� Provide improved pedestrian 
safety; right-of-way's
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Design Outputs - Traffic Operations
AM Peak 2016 AM Peak 2040

� 2016: LOS B at all approaches
� 2040: LOS B at west and south approach, LOS F at east approach

Design Outputs - Traffic Operations
AM Peak 2016 AM Peak 2040

� 2016: LOS A at all approaches
� 2040: LOS B at west and east approach, LOS A at south approach
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Gateway Design Concept

Features

• Open Walkway and 
Viewing Platform

• Historical Exhibit 
Room

• UBC Logo

Material 
& Design

• Open steel walkway 
and frame

• Steel staircase
• Wooden enclosed 

structure above 
roundabout

Gateway 
Considerations
A gateway to provide an 

entrance to campus, 
and a significant 

structural landmark for 
campus
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COST ESTIMATE
DESIGN TOTAL: $254,750
Preliminary Design (Complete) $95,600
Detailed Design $116,200
Contract Administration and Construction Reviews $42,950
CONSTRUCTION TOTAL: $1,547,400
General Contractor $227,000
Subcontracted Work $538,800
Gateway Structure $641,000
Fee $140,600
ADDITIONAL BUDGETS
Contingency $70,300
Maintenance $17,300 per year

TOTAL: $1,872,450
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Construction Work

Considerations and 
sequencing

May – August 2017

Gateway: April – June 2018

Construction Requirements

Requirement Solution

● Intersection bus routes need to be 
serviceable throughout construction

● Roundabout construction offers partial 
route through intersection; temp detours 
planned during full intersection close-off

● Noise disturbance ● Number of heavy machinery on site kept to 
a minimum

● Construction period should not overlap 
with academic period

● Beginning of major paving to coincide 
with U-Hill Elementary’s summer vacation

● Roundabout construction wrapped up 
before UBC’s fall 2017 semester begins
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Anticipated Site Issues

� Unknown depth of 

existing utilities

� Avoid fish routes

� Limited storage area

� Traffic management
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Additional Data and Tests

� Surveying - Specifically property 

lines at the new sidewalk

� CPT - for the Gateway 

� Scanning - Utility Depths and 

Locations 

� Soil Samples - Bearing Capacity 

Redesign of Chancellor Boulevard 
and Wesbrook Mall Intersection TEAM 16
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Stage 1 - Mobilization

May 1 - 2

2 Days

Stage 2 - Southwest Island Demolition

May 2 - 4

2 Days
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Stage 3 – South East Island Demolition

May 4 - 8

2 Days

Temporary Bus Accommodation

May 8 - 10

2 Days
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Stage 4 – North East Median Construction

May 11 - 22

7.5 Days

Stage 5 – North West Median Construction

May 22 -
June 8

13 Days
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Stage 6 – Northern Roundabout 
Construction 

June 8 - 19

7 Days

Stage 7 – Southern Roundabout 
Construction 

June 19 -
July 3

10.5 Days
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Stage 8 – Electrical Trenching 

July 3 -
July 14

9 Days

Stage 9 – Roundabout Construction 

July 14 - 25

8 Days
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Stage 10 – Paving, Painting, Landscaping

July 25 -
Aug 9

11 Days

Stage 11 – Gateway Structure

Apr 30 –
Jun 12 
2018

32 Days
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HCM Unsignalized Intersection Capacity Analysis 2016 Existing AM Peak
5: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team16 Synchro 6 Report
University of British Columbia Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 126 77 437 0 0 0 72 116 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 137 84 475 0 0 0 78 126 0 0 0

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2
Volume Total (vph) 137 84 475 78 126
Volume Left (vph) 0 0 475 0 0
Volume Right (vph) 0 84 0 0 126
Hadj (s) 0.03 -0.55 0.23 0.07 -0.31
Departure Headway (s) 4.7 3.2 4.5 5.4 3.2
Degree Utilization, x 0.18 0.07 0.60 0.12 0.11
Capacity (veh/h) 737 1121 785 593 1121
Control Delay (s) 8.7 6.5 14.0 9.1 6.6
Approach Delay (s) 7.8 14.0 7.6
Approach LOS A B A

Intersection Summary
Delay 11.0
HCM Level of Service B
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2016 Existing PM Peak
5: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team 16 Synchro 6 Report
University of British Columbia Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 365 80 96 0 0 0 53 243 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 397 87 104 0 0 0 58 264 0 0 0

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2
Volume Total (vph) 397 87 104 58 264
Volume Left (vph) 0 0 104 0 0
Volume Right (vph) 0 87 0 0 264
Hadj (s) 0.02 -0.57 0.56 0.07 -0.52
Departure Headway (s) 4.2 3.2 5.0 5.1 3.2
Degree Utilization, x 0.46 0.08 0.15 0.08 0.23
Capacity (veh/h) 842 1121 693 644 1122
Control Delay (s) 10.8 6.5 8.9 8.5 7.2
Approach Delay (s) 10.0 8.9 7.4
Approach LOS A A A

Intersection Summary
Delay 9.0
HCM Level of Service A
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2016 RoundOP AM Peak
3: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team 16 Synchro 6 Report
University of British Columbia Page 1

Movement EBT EBR WBL WBT NBL NBR
Right Turn Channelized
Volume (veh/h) 126 77 437 412 72 116
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 137 84 475 448 78 126
Approach Volume (veh/h) 221 923 204
Crossing Volume (veh/h) 475 78 137
High Capacity (veh/h) 952 1303 1244
High v/c (veh/h) 0.23 0.71 0.16
Low Capacity (veh/h) 771 1087 1033
Low v/c (veh/h) 0.29 0.85 0.20

Intersection Summary
Maximum v/c High 0.71
Maximum v/c Low 0.85
Intersection Capacity Utilization 81.2% ICU Level of Service D



HCM Unsignalized Intersection Capacity Analysis 2016 RoundOP PM Peak
3: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team 16 Synchro 6 Report
University of British Columbia Page 1

Movement EBT EBR WBL WBT NBL NBR
Right Turn Channelized
Volume (veh/h) 372 82 98 109 54 248
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 404 89 107 118 59 270
Approach Volume (veh/h) 493 225 328
Crossing Volume (veh/h) 107 59 404
High Capacity (veh/h) 1274 1323 1007
High v/c (veh/h) 0.39 0.17 0.33
Low Capacity (veh/h) 1061 1105 820
Low v/c (veh/h) 0.47 0.20 0.40

Intersection Summary
Maximum v/c High 0.39
Maximum v/c Low 0.47
Intersection Capacity Utilization 65.1% ICU Level of Service C



HCM Unsignalized Intersection Capacity Analysis 2040 Existing AM Peak
5: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team 16 Synchro 6 Report
University of British Columbia Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 203 124 703 0 0 0 116 187 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 221 135 764 0 0 0 126 203 0 0 0

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2
Volume Total (vph) 221 135 764 126 203
Volume Left (vph) 0 0 764 0 0
Volume Right (vph) 0 135 0 0 203
Hadj (s) 0.03 -0.55 0.23 0.07 -0.31
Departure Headway (s) 5.2 3.2 4.9 6.2 3.2
Degree Utilization, x 0.32 0.12 1.03 0.22 0.18
Capacity (veh/h) 674 1121 747 560 1121
Control Delay (s) 10.7 6.6 62.7 11.0 6.9
Approach Delay (s) 9.1 62.7 8.5
Approach LOS A F A

Intersection Summary
Delay 37.2
HCM Level of Service E
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2040 Existing PM Peak
5: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team 16 Synchro 6 Report
University of British Columbia Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 598 132 158 0 0 0 87 399 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 650 143 172 0 0 0 95 434 0 0 0

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2
Volume Total (vph) 650 143 172 95 434
Volume Left (vph) 0 0 172 0 0
Volume Right (vph) 0 143 0 0 434
Hadj (s) 0.02 -0.57 0.56 0.07 -0.52
Departure Headway (s) 4.4 3.2 5.5 5.9 3.2
Degree Utilization, x 0.80 0.13 0.26 0.15 0.39
Capacity (veh/h) 796 1121 630 569 1114
Control Delay (s) 22.9 6.7 10.4 9.9 8.2
Approach Delay (s) 19.9 10.4 8.5
Approach LOS C B A

Intersection Summary
Delay 14.8
HCM Level of Service B
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2040 RoundOP AM Peak
3: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team 16 Synchro 6 Report
University of British Columbia Page 1

Movement EBT EBR WBL WBT NBL NBR
Right Turn Channelized
Volume (veh/h) 203 124 703 663 116 187
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 221 135 764 721 126 203
Approach Volume (veh/h) 355 1485 329
Crossing Volume (veh/h) 764 126 221
High Capacity (veh/h) 755 1255 1165
High v/c (veh/h) 0.47 1.18 0.28
Low Capacity (veh/h) 597 1043 962
Low v/c (veh/h) 0.60 1.42 0.34

Intersection Summary
Maximum v/c High 1.18
Maximum v/c Low 1.42
Intersection Capacity Utilization 121.8% ICU Level of Service H



HCM Unsignalized Intersection Capacity Analysis 2040 RoundOP PM Peak
3: Chancellor Boulevard & Wesbrook Mall 2016-11-18

Team 16 Synchro 6 Report
University of British Columbia Page 1

Movement EBT EBR WBL WBT NBL NBR
Right Turn Channelized
Volume (veh/h) 598 132 158 175 87 399
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 650 143 172 190 95 434
Approach Volume (veh/h) 793 362 528
Crossing Volume (veh/h) 172 95 650
High Capacity (veh/h) 1211 1286 828
High v/c (veh/h) 0.66 0.28 0.64
Low Capacity (veh/h) 1003 1072 661
Low v/c (veh/h) 0.79 0.34 0.80

Intersection Summary
Maximum v/c High 0.66
Maximum v/c Low 0.80
Intersection Capacity Utilization 98.0% ICU Level of Service F
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