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Executive Summary

Team 9 has been tasked with developing a design for the Wesbrook Mall Redesign Phase 4 Project. The
project focuses on improvements for pedestrians, cyclists, and transit services and promotes the transition
to these modal services from passenger vehicles.

Stakeholders

To include all parties affected by the design, a stakeholder consultation plan was developed. To gather
comments during the design phase, the stakeholder consultation strategy includes in-person meetings,
emails, and a website. The identified stakeholders for this project include: UBC Seeds, University of
British Columbia, Musqueam People, residents, and businesses, UBC student and staff, Translink, BC
Hydro and telecommunication companies, UBC Energy and Water Infrastructure, and commuters.

Design Constraints and Criteria

The owner has also requested that the safety, convenience, and enjoyment of these users be maximized
while expenditures are kept to a minimum. The design should also include green infrastructure and
mechanisms for retaining on-site stormwater. The customer has requested a pedestrian overpass or
underpass near Doug Mitchell Thunderbird Sports Center to expand pedestrian facility alternatives.
Design constraints include any regulatory requirements for design aspects and ensuring that all project
work is completed within the project schedule.

Design

The design prioritizes mobility for cyclist and transit vehicles, while minimizing impact to existing
parking and road usage. Both southbound and northbound would undergo several improvements related
to cycling and pedestrian usage. Protected bicycle lanes would be implemented along the entire corridor
and the existing sidewalks would be upgraded to ensure safe cyclist and pedestrian travel and crossing.
Bus lanes will then be added along non-parking shoulders and additional transit priority measures will
also be implemented along the signalized intersection at Thunderbird Blvd. Northbound parking
regulations along the residential buildings nearby to the RCMP detachment would be reconfigured to only
allow parking during off peak hours. During peak hours the shoulder lane would serve as a transit priority
lane further improving transit mobility. On street parking along the southbound direction would also be
maintained and short term/drop off parking regulation will be implemented as well. A pedestrian overpass
will be implemented near Doug Mitchel Thunderbird Sports Center.

Project Costs

After taking all aspects of the design into account, the project is estimated to cost $6,553,000. Annual
maintenance costs were estimated to be $50,000.

Project Timeline

The northbound stage will commence by the end of May 2022 and will finish before the end of June
2022. The southbound stage will then commence and will finish before the end of August 2022. Major
overpass work will begin after the completion of the northbound and southbound directions. Construction
disruptions due to the overpass work will be significantly less and as a result can be completed during
heavy traffic volume periods (September — April).
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1.0 Introduction

1.1 Project Background

Located on the campus of the University of British Columbia (UBC), a request from the UBC SEEDS
(Social Ecological Economic Development Studies) Sustainability Program has been presented to develop
the detailed design for the revitalization of the existing corridor along Wesbrook Mall.

In partnership with the University Endowment Lands, TransLink, and the Ministry of Transportation and
Infrastructure, the Campus and Community Planning team has developed a long-term vision for
Wesbrook Mall which focuses on improvements for pedestrians, cyclists, and transit services and
promotes the transition to these modal services from passenger vehicles (UBC Campus and Community
Planning). Phase 1, 2, and 3 have already been designed and are either constructed or pending
construction. Phase 4, which is the last phase of the multi-phase project will be the redesign from
Thunderbird Boulevard to 16th Avenue. Figure 1 shows the extent of the project area.
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Figure 1 — Map of Project Area

By prioritizing sustainability, function and efficiency, Team 9 will seek to produce an optimal design that
incorporates these key factors to produce a desirable outcome that aligns with our client's needs. Team 9
has developed a design of Wesbrook Mall Phase 4 which addresses all details surrounding transportation,

safety, community development, and environmental considerations.

1.2 Project Objectives

By utilizing the necessary tools and methods, Team 9 will present a design that satisfies all project
constraints, projected cost estimates, and a timeline that fits within a targeted schedule, while also
adhering to the appropriate design regulations. The design will also be cognizant towards the needs of all
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stakeholders involved. UBC SEEDS will be provided the appropriate documentation including drawings,
visual models, project schedule, project cost, and any other required deliverables.

The project focuses on reducing congestion along the Wesbrook Mall corridor. Additionally, improving
the green infrastructure through the corridor is a key priority; therefore, a redesign that promotes
sustainability and environmental stewardship is favored significantly. Also, the new corridor design is
focused to reflect the interests of local communities. Street parking is prioritized to support the commonly
used areas along the corridor. Finally, a design plan that imposes minimal disruption in the neighborhood
IS prioritized.

2.0 Team Introduction

SECTION REMOVED IN UBC SEEDS REPORT. SEE CIVL 446 SUBMISSION FOR CONTENT.

2.1 Team Contributions

SECTION REMOVED IN UBC SEEDS REPORT. SEE CIVL 446 SUBMISSION FOR CONTENT.

3.0 Stakeholders

3.1 Stakeholder Consultation Plan

A stakeholder consultation plan was developed to involve all parties affected by the design. The
stakeholder consultation plan consists of conducting in person meetings, emails, and a website to gain
feedback during the design process. A matrix was developed below to identify the key stakeholders for
the project and schedule meetings, the levels of involvement, communication, engagement members, and
engagement tools.

Stakeholder Level of Manager  Approach Tools  Meeting Dates
Involvement & Notes

UBC SEEDS Krista Falkner Consult & Face-to-face  Bi-weekly from

Design & Emails 09/5/2021-

Present

University of British Dr. Lorretta Consult &  Face-to-face  Bi-weekly from
Columbia (Organization) Li/ Dr. Clark Design & Emails 09/5/2021-
Lim Present

Musqueam People Chiefs Traditional Consult &  Face-to-face Consult on
Chiefs Design Emails 09/18/21,

& 09/25/21,

Information 10/02/21,

Boards 01/28/22
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Residents and Businesses Open to all Design & Website & Ongoing via
Inquiry Emails website

UBC Students and Staff Open to all Design & Website & Ongoing via
Inquiry Emails website

Translink Regional HQ Consult &  Face-to-face 09/25/21,

Design & Emails 01/21/22

By appt.

BC Hydro and Regional HQ Consult &  Face-to-face 09/25/21,
Telecommunication Design & Emails 01/21/22
Companies By appt.

UBC Energy and Water Director Consult &  Face-to-face 09/25/21,
Infrastructure Design & Emails 01/21/22

By appt.

Users (commuters, Open to all Inquiry Website & Ongoing via
sporting facility) Emails website

Figure 2 — Stakeholder Engagement Matrix

3.2 Stakeholder Feedback

Each stakeholder was asked a series of questions during the consultation process to gain feedback on the
proposed design. Some of the questions asked during the consultation include, but are not limited to, the
following:

e What changes would you like to see on the Wesbrook Mall corridor in relation to congestion,
transit, and the environment?

e What are your key priorities?

o How would the construction phase negatively impact you or your business?

e How important is the implementation of green infrastructure to you in the Wesbrook Mall Phase
4 Redesign Project?

e What suggestions do you have to improve the current configuration of the Wesbrook Mall
corridor?

e  Which parking facilities do you use the most along this corridor?

e What did you think of the preliminary design?

e Is there anything you would like to change about the preliminary design for the detailed design?

After stakeholder consultations with the various groups there were several reoccurring suggestions which
Team 9 has generalized. They include prioritizing a reduction in congestion, implementing more green
infrastructure throughout the corridor, while also minimizing the construction impact on surrounding
residents. Also, residents who frequently use the community spaces want to see parking spaces
maintained along Wesbrook Mall. Furthermore, cyclists were seeking to have protected bike lanes to
increase safety. Finally, the stakeholders were consulted about Team 9’s preliminary design prior to the
commencement of the detailed design. For example, the queue jump lane for transit was removed as the
stakeholder’s preferred a more efficient solution to reduce traffic at the intersection.
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4.0 Design Criteria and Constraints

4.1 Regulatory Requirements

In terms of regulatory compliance, any municipal and provincial requirements must be followed during
design development. These include submitting any applicable design documents related to environmental,
structural, geotechnical, and hydrological design. Before construction, the project must have all the
relevant construction licenses, traffic control permits, tree permits, excavation permits, follow Translink
guidelines and WorkSafeBC regulations. Construction activities must also follow all construction
standards and requirements as set forth by the University of British Columbia and other regulatory bodies.

4.2 Design Criteria

Based on the feedback received through client meetings and stakeholders a set of design criteria was
developed. The design criteria ensures that transit users, cyclists, and pedestrians are prioritized over
vehicular traffic. The owner has also requested to maximize the safety, convenience, and enjoyability for
these users while minimizing costs. As mentioned by the stakeholders, the design should also incorporate
green infrastructure and make provisions to retain on-site stormwater. To increase pedestrian facility
options, the client has asked for a pedestrian overpass or underpass near Doug Mitchell Thunderbird
Sports Center. Moreover, to accommodate access to the various sporting facilities, the design should
incorporate various types of parking (pick up/drop off, short, and long term). In addition, the design
should maximize the parking retention along the residential areas. In general, the design should also
prioritize safety of all road users. In terms of environmental considerations, the design must have
provisions to retain as many trees as possible, especially along the existing center median.

4.3 Design Constraints

Since the Wesbrook Mall Redesign is a multi-phase development it is imperative that each design phase
have continuity in terms of aesthetics and functionality. The owner has also reflected the importance of
promoting modal priority in transit, pedestrians, and cyclists to ensure sustainable transportation
objectives are being met. In addition, other design constraints that must be followed include meeting any
regulatory requirements for design elements and ensuring all project work is inside the project
boundaries. Improving safety is a cornerstone constraint in the project as the corridor serves thousands of
road users each day.

5.0 Methodology

The Wesbrook Mall corridor is a major arterial road at the University of British Columbia and serves all
road users including transit, passenger vehicles, delivery vehicles, cyclists, and pedestrians. An innovative
design concept for the project has been developed. The proposed innovative design meets the client’s

Page



objectives of improving traffic safety, travel efficiency and corridor reliability through Wesbrook Mall.
While also increasing capacity, improving the local and commercial travel time, as well as reducing
conflicts between commercial vehicles and other traffic users. These objectives were achieved through an
extensive and thorough design process which explored several design options and combinations.

5.1 Mobility Considerations

By analyzing current conditions and following the design criteria, a Modal Priority Triangle for the
corridor was developed (Figure 3). Pedestrian, cyclist, and transit mode shares were prioritized over
personal and commercial vehicles due to the high volume of these users along Wesbrook Mall and the
sustainable mobility objectives provided by the client. Therefore, when developing design considerations,
maximizing safety, convenience, and enjoyability for these users was focused on the most.

' Vehicles
v Goods Movement

Figure 3 — Modal Priority Triangle for Wesbrook Mall

5.2 Design Development

The Master Municipal Construction Document (MMCD) was used as the primary regulatory document
for design specifications. However, in instances where the MMCD was unable to provide adequate
information, the Transportation Association of Canada (TAC) and the City of Vancouver’s Engineering
Design Manual (EDM) were used as secondary regulatory documents. In addition, the MoTI Manual of
Standard Traffic Signs & Pavement Markings, Streetlighting Design Manual and TransLink’s Bus
Infrastructure Design Guidelines were used to develop traffic markings, streetlighting design and bus
infrastructure details. Furthermore, to ensure the corridor’s mobility objectives are met the Active
Transportation Design Guide was consulted. Using these design specification documents and the provided
base plan details from the client, the detailed design was developed in Autodesk Civil 3D and AutoCAD.
In addition, AutoTurn Pro 11 and Visual Lighting software were used for turning movement and lighting
analysis checks. Finally, Synchro 6 was used to develop the signal timing design for the Wesbrook Mall
and Thunderbird Blvd intersection.

6.0 Detailed Design
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6.1 Design Overview

Team 9’s design focuses on maximizing mobility for cyclist and transit vehicles, while minimizing
impact to existing parking and road usage. Both southbound and northbound would undergo several
improvements related to cycling and pedestrian usage. Protected bicycle lanes would be implemented
along the entire corridor and the existing sidewalks would be upgraded to ensure safe cyclist and
pedestrian travel and crossing. Bus lanes will then be added along non-parking shoulders and additional
transit priority measures will also be implemented along the signalized intersection at Thunderbird Blvd.
Northbound parking regulations along the residential buildings nearby to the RCMP detachment would be
reconfigured to only allow parking during off peak hours. During peak hours the shoulder lane would
serve as a transit priority lane further improving transit mobility. On street parking along the southbound
direction would also be maintained and short term/drop off parking regulation will be implemented as
well. Figure 4 illustrates the high-level design overview of the facility.

All northbound lane configurations shown from curb to center median

Northbound Northbound Lane Configurati Northbound Lane Confi i Northbound Lane Configuration
Transit Queue Jump Lane | Protected Bike + Parking + Driving

Protected Bike + Parking Regulated Transit Lane + Protected Bike + Transit + Driving
Driving

d Lane C

S d Lane Confi Proposed s % = 2
Driving + Transit + Protected Bike Pedestrian Overpass Driving + Transit + Parking + Protected Bike

All southbound lane configurations shown from center median to curb

Figure 4 — Design Overview

6.2 Design Specifications

6.2.1 Roadway Facilities

In general, all geometric features in the roadway design were designed using the listed specifications in
Table 1.

Table 1 — Roadway Facilities Specifications

Roadway Element Specification City of Vancouver’s EDM Section

Residential Boulevard — Small Street Trees 1.2 m (Width) | Table 8-4: Boulevard Widths and
Materials

Residential Boulevard — Minimum 0.6 m (Width) | Table 8-4: Boulevard Widths and
Materials

Bicycle Lane Buffer - Raised Buffer 0.7 m (Width) | Table 8-7: Buffer Widths

Curb Returns — Residential and Commercial | 5.5 m (Radius) | Table 8-16: Curb Return Radii

Curb Returns — Lane Access 2.0 m (Radius) | Table 8-16: Curb Return Radii
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Curb and Gutter (Type E and Type F) 0.3 m (Offset) | Table 8-15: Curb Types

Crown 2.0 % (Grade) | Table 8-13: Crossfalls

In certain instances, curb return radii were adjusted to improve or restrict turning movements. Drawings
R1-955-200, 201, 202, 203, 204 included in Appendix E — Issued for Tender Drawings show detailed
geometric features and their corresponding values.

Traffic markings and signage were designed based on the Ministry of Transportation and Infrastructure’s
Manual of Standard Traffic Signs and Pavement Markings. The City of Vancouver’s Engineering Design
Manual Section 8.9 Pavement Markings was also used as a supplemental guideline for developing the
pavement marking and traffic signage designs. Drawings R1-955-210, 211, 212, 213, 214 included in
Appendix E — Issued for Tender Drawings show the various traffic markings and signage.

In the northbound and southbound direction, the general cross section consists of a sidewalk, boulevard,
protected bicycle lane, multiuse curb lanes or dedicated parking lanes, a general driving lane, left turning
lane, and a center median. The respective facility widths are listed in Table 2.

Table 2 — Facility Widths

Facility Width City of Vancouver’s EDM Section
Sidewalk 1.8m Table 8-3: Sidewalk Widths
Protected One-way Bicycle Lane 15m Table 8-6: Bicycle Facility Widths
Curb Lane 3.3m Table 8-11: Lane Widths

Dedicated Parking Lane 25m Table 8-11: Lane Widths

Transit Lane 3.3m Table 8-11: Lane Widths

General Driving Lane 3.0m Table 8-11: Lane Widths

Left Turn Lane 3.0m Table 8-11: Lane Widths

Figure 5 shows the general northbound and southbound cross sections of the design. Cross-sectional
details can be found in drawing R1-955-215 which is included in Appendix E — Issued for Tender
Drawings.
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Figure 5 — General Road Cross Sections (Northbound and Southbound)

6.2.4 Pavement Design

The pavement design of the road was designed based on the MMCD with the City of Vancouver’s EDM
Section 8.11 Pavement Design and Section 8.7 Motor Vehicle Facilities used as supplementary material.
The minimum pavement thicknesses for an arterial road are listed in Table 3. The design uses the absolute
minimum pavement thickness throughout the corridor.

Table 3 — Minimum Pavement Thickness

Roadway Classification Design Values

Acrterial / Industrial Streets (New Infrastructure) 50mm AC Surface Course

150mm AC Lower Course (2x75mm lifts)
150mm Granular Base

300mm Granular Subbase
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Road crowning was designed according to MMCD with the City of Vancouver’s EDM Section 8.7.3.4
Crossfall used as supplementary material. The design incorporates a crossfall value of 2% for the
crowning of the roadway. Details can be found in drawing R1-955-215.

6.2.5 Transit Facilities

Transit facilities were designed according to TransLink’s Bus Infrastructure Design Guidelines. To ensure
that the design is compatible with TransLink’s bus fleet the critical vehicle dimensions shown in Table 4
were used to design any transit facilities.

Table 4 — Transit Vehicle Design Parameters

Design Parameter Critical Design Value
Maximum Bus Length (Articulated) 185m

Maximum Bus Length (Standard) 124 m

Maximum Bus Width 3.1m

Bus Rear Overhang Sweep 0.6 m

Extrusion from Passenger Side 16m

These design values are significant as they dictate the necessary space requirements for bus stops and
transit lanes. The maximum bus length and width values are used to design the length of bus stops and the
associated clearance distances (Figure 6 i.). Whereas the Bus Rear Overhang Sweep and Extrusion from
Passenger Side values are used to ensure that street furniture (signs, benches) and other road facilities
(bicycle lanes, sidewalks) have adequate horizontal clearance from the lateral sweep of a standard and

articulated bus (Figure 6 ii.).
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Figure 6 — Transit Facility Design Figures (Bus Infrastructure Design Guidelines)
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Parking regulations and facilities were designed according to the MMCD with City of Vancouver’s EDM
Section 8.7.7 General Parking and Curbside Management used as supplementary material. Table 5 shows
the required clearances for parking facilities.

Table 5 — Parking Clearances

Facility Parking Restrictions Required Clearance
Lane Access 20m

Fire Hall (Near Side) 6.0m

Fire Hall (Far Side) 25.0m

Fire Hydrant 5.0m

Crosswalk / Stop Bar 6.0m

Bus Zone 36m

Private Driveway 15m

The detailed design also incorporates time regulated curbside parking. Rush Hour Regulations (i.e., No
Stopping 7 AM - 9:30 AM, 3 PM - 6 PM) will be implemented (City of Vancouver Design Manual
Section 8.7.7 General Parking and Curbside Management). Parking will revert outside of these hours.
Traffic parking facilities are detailed in drawing R1-955-210 to R1-955-214.

6.3 Design Principles

One of the key goals of the project is to improve transit mobility throughout the corridor. The project area
serves five major bus services (25, 33, 49, 480, R4), and on average at least one bus travels along
Wesbrook Mall every 5 minutes during peak hours (Transit DB). The design incorporates similar design
principles to the previous phase redesign (University Blvd to Thunderbird Blvd). In the southbound
direction, a dedicated transit priority lane will be maintained along the entire stretch from Thunderbird
Blvd to W 16 St. The proposed redesign maintains this feature as the space allowance in the southbound
direction is far greater than in the northbound direction. Furthermore, the existing configuration (Figure 7)
has already proven to be successful in reducing transit delays.
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Figure 7 — Existing Southbound Lane Configuration

In the northbound direction, the space allowance and adjacent road uses are far more restrictive compared
to the southbound. It is important to consider the existing road usages and accesses when designing any
transit priority measures.

Beginning near the W 16" roundabout, a dedicated transit lane will be added along the curb to the Royall
Canadian Mounted Police (RCMP) detachment driveway. Although the initial stretch of this curb lane
will have minimal improvements for reducing transit delays, the dedicated bus lane will accommodate for
future congestion increases. Moreover, the dedicated transit lane will immediately improve bus safety as
the dedicated lane will reduce the number of conflicts with other road users.

The dedicated transit lane will then switch over to a time regulated shared parking/transit lane after the
bus stop (NB Wesbrook Mall at 2900 Block). This shared use lane was incorporated due to the feedback
and observations obtained from the initial site investigations and stakeholder feedback. Significant
northbound queuing was observed in the early rush hours (7AM — 9AM), whereas a minimal number of
vehicles were parked along the existing parking lane. Residential stakeholders also confirmed that most of
the parking demand is with overnight parking and during weekends.

Transit vehicles will then merge back into the general traffic lane before the start of the last residential
complex. Due to the sensitive parking requirements along this stretch, the design maintains most of the
curbside parking. However, due to the signal at Thunderbird Blvd significant queuing can occur which
creates delays to transit vehicles. To accommodate this, a dedicated transit lane with enough storage to
accommodate at least one articulated bus was implemented. The existing northbound intersection
configuration would be reconfigured to accommodate the additional lane. Figure 8 shows the changes to
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the Thunderbird Blvd intersection. Detailed drawings showing roadworks, drainage, and landscaping can
be found in Appendix E — Issued for Tender Drawings.

Figure 8 — Intersection Configuration at Thunderbird Blvd

6.3.2 Improving Cyclist and Pedestrian Mobility

Promoting the transition to more sustainable transportation modes such as cycling, and walking are a
cornerstone in the design. All sidewalk and cycling facilities are being upgraded to ensure safe and
reliable travel. In terms of cycling, the design incorporates protected bicycle lanes which follow
alignment of the main roadway. Protected bicycle lanes allow cyclist to safely travel the corridor without
interference from other road users. In sections where there is curbside parking, a buffer has been
incorporated between the curb and protected lane. This buffer increases safety and ensures there is
sufficient space allowance for both road users to use the adjacent facilities.

In instances where there is a bus stop, the bicycle lane crosses over the sidewalk. Similar design
philosophy to the previous Wesbrook Mall redesign have been implemented (Figure 9). Bollards, high
visibility paint markings, and delineators will be used to ensure there is no conflicts between pedestrians
and cyclists. Details of the pedestrian and cyclist infrastructure can be found in drawings R1-955-200 to
R1-955-225.
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Figure 9 — Sidewalk and Bicycle Lane Interface

During site investigations, it was noted that the existing sidewalk facilities near the sporting facilities are
unsafe and needing replacement (Figure 10). Team 9 took this opportunity to introduce an innovative
design element which will increase safety, aesthetics, and usability of the space.

Figure 10 — Existing Southbound Sidewalk (Near Sporting Fields)

Stretching between both sporting facility driveways along the southbound direction, the design
incorporates a retaining wall to address the sloping boulevard (Figure 11).
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Both ends of the retaining wall will have a gradual grade to allow easy accessibility to the raised sidewalk
facility. In addition to providing a level corridor for pedestrians, the retaining wall will be utilized to
showcase community artwork. In addition to ensure accessibility remains to parking users, the lowered
area will be converted to a pedestrian facility with functional street furniture. Drawing R1-955-410
included in Appendix E — Issued for Tender Drawings shows the details for the retaining wall.

6.3.4 Minimizing Impact to Existing Road Users

Although the key objectives of the project are to prioritize and promote the transition to sustainable
transportation methods, maintaining existing road facilities (parking, driving lanes) for regular passenger
vehicles is critical. The design maintains all southbound parking through dedicated curb parking lanes. To
improve parking efficiency, certain sections of parking allotment will be adjusted to drop off/pick up, as
requested by the owner.

In the northbound direction, the design changes minimally to reduce the parking allowance. Currently
there is around 210 m of dedicated curbside parking available along the northbound direction. Team 9’s
design reduces the dedicated amount to approximately 95 m and converts approximately 100 m to time
regulated parking.

These reductions in dedicated parking were warranted based on site investigations and feedback from
surrounding residents. In addition, the proximity of Thunderbird Parkade to the existing curbside parking
allows users to use the parkade facility as overflow parking if required.

In addition, the design eliminates several merge lanes and adds a dedicated turning lane at Thunderbird
Blvd. The merge lanes were removed to increase the center median and corresponding bio swales. The
elimination of these merge lanes will not impact traffic as observations during site investigation indicated
that road user often negated these lanes and when the lanes were used, they caused confusion with
flowing traffic (Figure 12).

|
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Figure 12 — Eliminated Merge Lanes
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A dedicated right turn lane was included at Thunderbird Blvd in the northbound direction (Figure 13).
This lane was added to separate traffic flow from the general driving lane. By separating turning vehicles,
the queue length for through lane is significantly reduced which also allows the bus only lane to be more
effective. The dedicated right turn lane will also be shared with cyclists as the configuration allows the
design to tie into the existing northern leg of the intersection.

Figure 13 — Redesigned Thunderbird Blvd Intersection

6.4 Safety Considerations

One of the primary goals with the development of the design is to ensure pedestrian and cyclist safety is
significantly improved along the corridor. To achieve this, the design implements several pedestrian and
cyclist safety measures which included tactile sidewalk letdowns, staggered crosswalks, improved street
lighting, crosswalk lights, radar speed boards, and protected bicycle lanes.

When designing for pedestrian safety, people of all mobility levels were considered including, but not
limited to, users with limited mobility (i.e., wheelchair users) and the visually impaired. To accommodate
for users with limited mobility, curb ramps are used to allow wheelchair users to enter and exit the
crosswalk without issue. Further safety controls for the visually impaired include the placement of tactile
sidewalk letdowns before the entrance of each crosswalk (Figure 14).
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Figure 14 — Tactile Curb Letdown

Based on the site investigation and consultation with local users, it was found that pedestrians often had
trouble crossing the large intersection safely, as it was difficult to predict vehicle patterns on the opposite
side of the road as is evident by Figure 15.

Rt

Figure 15 — Existing Crosswalk at Wesbrook Mall (Near Hampton Place)

To address these safety concerns, a staggered crosswalk was incorporated. Staggered crosswalks improve
safety by allowing pedestrians to focus on one direction of traffic when crossing, while also shortening
the time spent in traffic lanes. Figure 16 shows the designed staggered crosswalk near Hampton Place.
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Figure 16 — Staggered Crosswalk Implemented Near Hampton Place

Crosswalk lights are used in conjunction with the staggered crosswalk to provide enhanced pedestrian
safety. In addition to upgrading the existing overhead crosswalk light, additional pedestrian-controlled
crosswalk lights will be placed on either ends of the crosswalk and in the center median (Figure 17).

—

Figure 17 — Additional Pedestrian Controlled Traffic Lights and Sign

Other safety additions include implementing radar speed boards before crosswalks. These radar speed
boards will show road users their current speed, alerting them if they are speeding and reminding them to
slow down. Cyclist safety will be increased within the corridor by implementing protected bike lanes in
both directions of traffic. High visibility traffic markings will be used to distinguish any bicycle crossings
and crosswalks (Figure 18).
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Figure 18 — High Visibility Traffic Markings for Cyclists Crossings
6.5 Stormwater Considerations

During the team’s site investigation, it was evident there were issues with major pooling and stormwater
detention during significant rainfall events (Figure 19).

\ P

Figure 19 — Pooling at Existing RCMP Driveway Access

To address these problems, top inlet dual catch basins will be placed throughout the corridor. Top inlet
catch basins will conform to MMCD standard drawing S11. Since the bike path is protected, side inlet
catch basins were not necessary, since their primary benefit is cyclist safety. Dual catch basins are used to
increase storage which will reduce pooling. Using the City of Vancouver’s EDM Section 5 - Storm
Drainage System, a layout for the catch basins was created. Section 5.4.4.1 of the Design Manual
provides all requirements for where catch basins are necessary. The design includes dual catch basins
spaced at a maximum of 60 m apart, or at all major low points. Majority of catch basins will be located at
existing locations to minimize extra trench digging and costs. In areas where the catch basins are too close
to the main, offset sumps will used (Figure 20). To avoid pooling at intersections and driveway letdowns,
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a combination of catch basins and bioswales are included (Figure 21). In areas where bioswales cannot be
included in the center median, catch basins will be located along the median curb. Lawn basins (as per
MMCD standard detail S12) are also included in the boulevard for sidewalk and bicycle lane drainage.
For further information on the drainage design, see drawings R1-955-300 to R1-955-305.

Figure 20 — Pan Catch Basin and Offset Sump

P, S

Figure 21 — Bioswale and Curb Drainage System

6.6 Environmental Considerations

There are two main environmental topics which were considered during design development. Since there
are many existing trees, it is important to retain as many of them as possible. In doing so, the boulevard
area which will provide water for the trees through drainage is maximized. In total, 15 street trees will be
removed, majority of which are because of the new retaining wall beside the athletic fields.

In Section 5.7 of the City of Vancouver’s Design Manual, examples for green infrastructure are provided.

One recommendation was the use of infiltration swales which allow rainwater to directly drain into the
soil. 450 m of bioswales were included in both the center medians, and boulevard areas between
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sidewalks and bike paths. The rainwater will flow into the swales through breaks in the curbs. A
perforated pipe is buried deep and connected to an overflow lawn basin in case water cannot be infiltrated
at a high enough rate. These lawn basins have an overflow pipe that connects into the city's main as a
backup. The criteria and cross-sections can be found in Section 3 of the Metro Vancouver Stormwater
Source Control Design Guidelines 2012 (Figure 22). For further information on the bioswale locations
and details, see drawings R1-955-300 to R1-955-305.
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Figure 22 — Infiltration Soil with Reservoir and Subdrain Cross Section

6.7 Overpass Structural Design

The structural design for the pedestrian overpass was created based on site geometry and design criteria
obtained from the Transportation Association of Canada (TAC). The pedestrian overpass was
intentionally designed using exclusively steel components as it is significantly cheaper than forming
concrete columns due to the costs associated with formwork at UBC. The pedestrian overpass consists of
four girders, six columns, and a series of beams spaced two meters on center. The overall geometry and
beam lengths can be seen in the framing plan (Figure 23), each element was placed based on selected
limiting criteria. For example, the design utilizes 65 mm of 45 MPa concrete topping on a 76 mm steel
fluted deck and therefore the maximum deck span (distance between beams) was limited to 2.5 meters.
Loads on the structure were obtained using the National Building Code of Canada and conservative
values of 4.8 kPa and 1.9 kPa were selected for the live and snow loads respectively. The dead loads were
simply calculated as the self-weight of the structure. Beams and girders were sized based on the required
moment and shear demands of the structural system, the lightest possible beam/girder was then selected
using the CISC Handbook of Steel Construction beam selection table. All chosen sections were selected
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to ensure they were readily available in Canada. The beams and girders were then checked for against the
serviceability limit state (L/360) to ensure there was no over-deflection of any member. The beams were
selected to be W360x51 and the girders were selected to be W530x66. Columns were selected by
checking three ultimate limit states which included local buckling, slenderness, and global capacity of the
member. Based on the TAC design criteria the clearance height needs to be a minimum of 5.3 meters,
since the girder had a depth of 0.5 meters the column height was selected to be 6 meters. The column was
selected to be a W250x49 section. Preliminary calculations of the structural overpass design can be found
in Appendix A — Pedestrian Overpass Structural Calculations. Drawings of the overpass can be found in
R1-955-500.
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Figure 23 — Overpass Structural Framing Plan
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Figure 24 — Overpass Structural Cross Section

A footing design was completed for the overpass to effectively transmit the gravity loads of the structure
into the soil below. Based on the geotechnical report provided by the owner it was determined that
Wesbrook Mall’s soil consists of a strong till layer underneath the site with a unit weight of 21.5 kN/m?,
Furthermore, using the geotechnical report it was found that the groundwater table well below the
proposed 0.5 m depth the footing would be placed in. Using this information Team 9 was able to
determine the allowable bearing capacity of the soil was 446 kPa. The footing was designed for the
critical loading case using two-way shear (punching shear) and checked to ensure it also was able to resist
one way shear. A flexure design of the footing was then completed to ensure the footing had sufficient
capacity to resist the critical bending moment. The final footing design consisted of a 30 MPa footing
with dimensions of 1m x 1m x 0.5m. Furthermore, the footing will utilize 10M bars at 125 mm spacing in
both directions. Detailed calculations of the footing can be found in Appendix A — Pedestrian Overpass
Structural Calculations and the detailed design can be found in drawing R1-955-500.
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Connection designs were completed by Team 9 for all Girder-Column, Beam-Girder, and Beam-Column
connections on the overpass. The Beam-Girder and Beam-Column designs were completed as shear
connections and the Girder-Column connection was designed as both a moment and shear connection.
The shear connections were designed using four critical checks which included bolt shear, bolt bearing,
block shear, and shear rupture. Since constructability was a major component to the overpass design all
shear connections were designed using the same connection details if possible. Through Team 9’s
calculations it was found that using two L109x109x9.4 angles with two A325 bolts spaced 75 mm apart
would be sufficient to resists the demands of the structure. Furthermore, in the Girder-Column moment
connection, Team 9 found that utilizing two 80 mm x 15 mm continuity stiffeners on each side of the
column would be sufficient to resist demands. Detailed calculations of the connection can be found in
Appendix A — Pedestrian Overpass Structural Calculations and the detailed design can be found in
drawing R1-955-500.

To connect the fluted deck to the overpass a shear stud design was carried out by Team 9. The design was
completed as a partial shear connection to reduce the number of studs required in the overpass. Through
Team 9’s calculations it was found that the contractor needs to insert two studs in the first four flutes on
either end of the beam and three studs in the middle two flutes for a total of 22 studs per a beam. It was
also determined that the 65 mm concrete topping would need to utilize a 45 MPa mix. The base plate
design was carried out to ensure that the steel column would distribute the load into the footing
adequately as to prevent crushing of the concrete at the base of the column. Through Team 9’s
calculations it was determined that a 250 mm x 250 mm x 10 mm base plate will be sufficient to
adequately distribute the load into the footing. Detailed calculations of the base plate and shear studs can
be found in Appendix A — Pedestrian Overpass Structural Calculations and the detailed design can be
found in drawing R1-955-500.

6.8 Traffic Signal Design

Traffic models are a useful way to recreate traffic conditions in the real world. By simulating traffic flow,
macroscopic models can identify key problems and constraints that may arise in the actual facility. For
this project, Synchro 6 was used as the traffic model software to design the signal timing. An analysis on
the capacity capabilities of the new designed facility was already completed in the preliminary stage. To
adequately assess the new signal timing design, two different models were created: the designed facility
with projected peak demands and the current signal timing design, and the designed facility with
projected peak demands and the new signal timing design. The methodology for creating the two traffic
models is explained in 6.8.2 Methodology. 6.8.3 Results discusses the results from the two traffic models
whereas the limitations and assumptions of using Synchro 6 are explained in 6.8.4 Limitations and
Assumptions of Synchro 6.
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The configuration used in Traffic Model 1 replicated the designed facility. After a scaled model of the
facility was imported into Synchro 6, specific volume and lane parameters were inputted. The first step
was to configure the lanes and input volume demands. Using data provided, the average peak hour
demand was calculated by averaging the peak AM, peak midday, and peak PM demand volumes for the
four sets of data. This average peak hour demand was then adjusted to account for traffic growth in the
facility for the next 15-20 years. The UBC Vancouver Transportation Status Report from fall 2019 was
used as the primary source to predict traffic growth. This document presents the most recent traffic data
UBC has collected and analyzed. It includes information on the changes to traffic patterns to and from
UBC from 1997 to 2019. According to Table 2.5: Summary of Average Weekday Traffic Volumes at
Screenlines, 1997 vs. 2019, the average weekday traffic volume of W 16th Avenue has increased by 30%
over the 22 years. It was mentioned that this largely had to do with pedestrian growth in Wesbrook
Village and congestion on other routes. Therefore, a 20% increase in peak traffic demand was assumed at
the Westbrook Mall & W 16th Avenue intersection for the next 15-20 years. This was based on the idea
that the heavy development near Wesbrook Village will continue and that more busses will be required to
pass through the intersection. A similar process was followed at the Wesbrook Mall and Thunderbird
Blvd intersection, where an assumption of a 15% increase was used. Next, important lane parameters
were inputted into the model. These include lane widths, storage lengths for turning lanes, and lane
utilization factors. Lane widths were obtained from the design, whereas the storage length for non-
redesigned turning lanes were measured from Google Earth. Details about determining the lane utilization
factor can be found in 6.8.4 Limitations and Assumptions of Synchro 6. After the lane parameters were
added into the traffic model, other important volume parameters were adjusted, specifically the
percentage of heavy vehicles, vehicle speeds, and adjacent parking spaces. The percentage of heavy
vehicles used for the model was 7%. This number was obtained from averaging the percentage of heavy
vehicles over the four sets of vehicle data provided. The network vehicle speed was set to 50 km/h. After
the specific volume and lane parameters, the current signal timing information for the Wesbrook Mall and
Thunderbird Blvd was added to the model. This information was provided apart from pedestrian calls per
hour, which was assumed to be 40 in all directions. After all the parameters were added into the model, a
simulation of the facility was completed in Synchro. The configuration used in Traffic Model 2 is
identical to the one used in Traffic Model 1, with the only exception being the signal timing design. Due
to the limitations of Synchro 6, the optimization function for the signal timing design resulted in increased
congestion in the facility. Therefore, manual optimization was completed by Team 9 to determine the new
signal timing design, by focusing on reducing intersection delay and maximum queue length. The final
signal timing design used in Traffic Model 2 can be seen in Figure 25 - Final Signal Timing Design
(Model 2). There are four phases split over a total cycle length of 100 seconds. The next subsection will
explain the results from the two traffic models. The input parameters used for both models can also be
found in Appendix B — Traffic Model Information.
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Figure 25 - Final Signal Timing Design (Model 2)

6.8.3 Results

The delay per vehicle diagram for Traffic Model 1 can be seen in Figure 26 - Delay/Vehicle for Traffic
Model 1. At initial glance, it is evident that the facility will have enough capacity to meet future peak
demands with the current signal timing design. However, when compared to the delay per vehicle
diagram for Traffic Model 2 in Figure 27 - Delay/Vehicle for Traffic Model 2, the overall intersection
delay decreases significantly. It was found that the intersection delay in Model 2 was 3.8 seconds shorter
than Model 1. The signal timing information for Model 1 and 2 can be found in Appendix B — Traffic
Model Information.

Figure 27 - Delay/Vehicle for Traffic Model 2

6.8.4 Limitations and Assumptions of Synchro 6
Using an older software such as Synchro 6 comes with limitations. Foremost, the software makes it
difficult to analyze bus lanes without bus volumes. For this reason, the “bus lanes” in the traffic models
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were assigned a lane utilization factor of 0.20. This factor takes into consideration the assumption that
only 20% of the lane is utilized for traffic flow to account for busses and vehicles entering/ leaving street
parking. Another limitation to Synchro 6 is its optimization function. It was found that whenever the
software tried to optimize the signal timing for the Wesbrook Mall and Thunderbird Blvd intersection,
congestion would easily form in the facility. Therefore, a manual optimization was completed. Team 9
recommends that another traffic model software be used to model the proposed Wesbrook Mall facility
due to the limitations and number of assumptions used in Synchro 6.

Other assumptions include setting the adjacent street parking parameter to “no”, as the influence from
adjacent street parking was already considered in the lane utilization factor. Due to the limitations of
Synchro 6, the software LOS measure of was not considered as an accurate metric of the realistic LOS of
the facility and was not considered when completing the signal timing design. Lastly, a walking time of 7
seconds was assumed for all crosswalks in the signalized intersection.

6.9 Lighting Design

Using the Streetlighting Design Manual, and the Visual Lighting software, a lighting design was
completed. For an arterial road with high pedestrian traffic, the minimum lighting levels are 17.0 Lux. To
meet this level, a type 2, 4k lumens, 124W LED luminaire was used. This provided a lighting level of
19.5 Lux which is adequate to meet roadway lighting in this area. The minimum spacing between the
lights will be 15m and the minimum pole height will be 9.1m. The system will tie into the north stub from
phase 3, and a stub will be left at the south end for future lighting improvements on 16" Avenue. In total
66 new streetlights will be added to the redesigned facility. See drawings R1-955-600 to R1-955-604 for
the Wesbrook Mall lighting design.

6.10 Design Drawings

Appendix E — Issued for Tender Drawings includes Team 9’s design drawings. The design drawings
include the road alignment and geometric features, proposed drainage, overpass design, proposed
landscaping, and traffic markings and signage.

7.0 Analysis

7.1 Turning Movement Analysis

To validate the geometric design, AutoTurn Pro 11 was used to perform turning movement checks for
passenger cars, articulated busses, and firetrucks (Figure 28). According to the City of Vancouver’s
Engineering Design Manual Section 8.7.2 Design Vehicles geometric designs of roadways should be
sufficient to handle the turning travel envelope of the design vehicles plus a minimum 0.2 m width on
both sides. The design vehicles used are listed in Table 6.
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Figure 28 — Turning Movement Analysis for Passenger Cars

The full set of turning movements are included in drawing R1-955-223 which is included in Appendix E
— Issued for Tender Drawings.

Table 6 — Design Vehicles

Design Vehicles Specifications
SU9 (TAC-1984) b

PC (TAC-1984)

A-BUS (TAX-1999) |

O[T
ol |
-©

il

T T
2.14 5.80 2.04 5.65

8.0 Construction Details

8.1 Roadworks Construction

Roadwork construction activities will be carried out in accordance with all regulatory standards and
requirements. Team 9’s Issued for Tender Drawing Package (Appendix E — Issued for Tender Drawings),
has been developed to include all necessary details to construct all roadway features. Roadwork
construction will begin with removal of existing roadway infrastructure (curbs, sidewalks, and asphalt).
Once completed any underground utility work will be conducted alongside any cut and fill placement.
New curbs and sidewalks will then be formed according to the design drawings. The general roadway will
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undergo a full depth pavement restructure, which will involve regrading and compacting new subgrade
and roadway subbase. Drawing R1-955-700 details the full depth pavement construction. At the same
time, the dedicated bicycle lanes will be constructed according to drawing R1-955-220. Once the
substructures are completed, asphalt paving will occur. Landscaping along boulevard and median areas
will then be completed. Finally, traffic markings and signage will be installed in accordance with the
roadworks drawing package.

8.2 Drainage Construction

All drainage construction shall conform to MMCD standards. To improve constructability, catch basins
are mostly located where the existing catch basins are to be removed. This means, only one trench is
required to remove the old catch basins and install the new ones.

8.3 Landscape Construction

The landscaping infrastructure shall conform to MMCD standards. During the retaining wall construction,
a geotechnical engineer shall be present on site. An arborist must be present during any works in the tree
protection areas.

8.4 Pedestrian Overpass Construction

The construction of the overpass will be conducted in accordance with regulatory standards. Since
construction speed and constructability are a primary concern, excavation and construction of the footings
will be done during off peak hours. To further minimize traffic delays the overpass’s main walkway will
be constructed off site and welded into place using a portable crane.

9.0 Class A Cost Estimate

Team 9 understands the uncertainty associated with increasing material costs in the lower mainland.
Therefore, to minimize the discrepancy between the Class A cost estimate and the actual construction
costs, a 15% inflation factor was added to the civil works of the Class A cost estimate. The table below is
a breakdown of the Class-A Project Cost Estimate. The costs were split into five categories namely: road
& site works, storm systems, erosion & sediment control, pedestrian overpass, and street trees, signage, &
pavement markings. Road & site works account for majority of the site works with erosion & sediment
control accounting for the least amount. The bulk of the roadworks costs comes from the asphalt
structure, curbs and gutters, and sidewalks. The site works include new boulevard areas, removal of any
existing materials, and implementation of a retaining wall. Other construction costs come from drainage
systems, pedestrian overpass, lighting, signage, line painting, traffic control, and potential erosion and
sediment control measures. The cost estimate for civil works was based on City of Langley’s standard
cost sheet sent by a city engineer. The cost estimate for the overpass was based on current structural steel
and labor costs. All prices include materials and labor for this project. Other costs come from project
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management, permits, preconstruction preparation such as surveying and geotechnical analysis, and a
10% contingency. A detailed cost estimate breakdown is provided in Appendix C — Class A Cost
Estimate.

Table 7 — Class-A Project Cost Estimate

Class-A Project Cost Estimate Breakdown

Road & Site Works $3,775,000

Storm Systems $349,000

Erosion & Sediment Control $173,000
Pedestrian Overpass $561,000

Street Lighting, Signage & Pavement Markings $658,000
Sub Total $5,516,000

Contingency (10%) $552,000

Project Management $350,000
Permits $15,000

Preconstruction $100,000

Total $6,533,000

10.0 Project Specifications

10.1 Permitting

To begin construction and design implementation on site, all municipal and provincial regulations must
be adhered to. Before construction of the Wesbrook Mall Phase 4 Redesign, it is required for any
contracting group to possess the necessary building permits, traffic control permits, excavation permits,
and have consulted WorkSafeBC before construction of any sort has started.

10.2 Construction Schedule and Milestones

The successful planning and coordination that is required to deliver a project of this scope involves input
and commitment from all stakeholders, design engineers, operations, and the construction and
commissioning team. An integrated project schedule has been developed which includes procurement,
multi trade execution, testing and commissioning, durations, sequences, and constraints.

The construction schedule utilizes a work breakdown structure (WBS) which incorporates permitting,
procurement, mobilization, early works, structural, roadworks, utilities, finishing, testing, commissioning,
demobilization, and landscaping. Sequencing of construction activities will be developed to maximize
concurrent activities while maintaining all workplace safety and construction procedures.

Activity durations have been calculated using input of internal civil, structural, mechanical, electrical, and

commissioning personnel ensuring an accurate schedule is being developed. The current schedule can
also be adjusted to allow for fast-track construction which can minimize design and construction delays.
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The construction schedule also allows for potential delays, by using the float currently assigned to the
contractor’s construction contingency.

Since Wesbrook Mall is a major arterial road at the University of British Columbia, major construction
activities are planned to be completed during non-fall academic terms (May — August). Team 9
anticipates the project to be constructed in three major stages (northbound direction, southbound
direction, and overpass). To allow for construction, detours will be designed and implemented. Currently,
the detour design shifts both northbound and southbound traffic to the existing southbound lanes. Once
construction is completed in the northbound direction, both northbound and southbound traffic will be
diverted to the new northbound lanes to allow for the completion of the southbound direction.

The northbound stage will commence by the end of May 2022 and will finish before the end of June
2022. The southbound stage will then commence and will finish before the end of August 2022. Major
overpass work will begin after the completion of the northbound and southbound directions. Construction
disruptions due to the overpass work will be significantly less and as a result can be completed during
heavy traffic volume periods (September — April). The full construction schedule is included in Appendix
D — Construction Schedule.

10.3 Risks

Roadway design projects are complex projects which have many stakeholders and project requirements.
Several risks associated with the design and construction of Wesbrook Mall have been identified. Poorly
defined project scopes and incomplete design details and drawings can lead to lengthy delays and field
errors. In addition, unexpected increases in material costs, and availability of materials can cause
construction delays. Unexpected risks such as labor shortages, and natural disasters can also greatly affect
the project during design and construction. Since the project area is a major corridor at UBC, delays can
have large consequences to various stakeholders. As such, it is paramount that mitigation and response
strategies are in place at the start of the detailed design and construction phases.

11.0 Service and Maintenance Details

The featured design would require several forms of maintenance on various time frames. While
considering wear and use of the roadway, in addition to weather impacts will cause deterioration and
potholes. Because of this, patchwork will be required as necessary based on climate and road wear.
Additionally, asphalt overlays will be required periodically to refinish the surface of the roadway, by
utilizing previously degraded asphalt as a base. In harsher weather climates, snow removal and road salt
may likely be required to provide optimal surface conditions. The use of road salt and similar materials
has the potential to increase surface and subsurface wear and erosion. Finally, landscaping work along
either side of the corridor will be required as necessary.
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11.1 Annual Maintenance Cost

The following table highlights the costs required to annually maintain the redesigned corridor on
Wesbrook Mall. These values were provided by consultation with industry professionals.

Table 8 — Annual Maintenance Cost

Service Cost
Asphalt Patchwork $5,000
Asphalt Overlays $15,000
Snow Removal $5,000
Road Salt $5,000
Landscaping $10,000
Overpass $10,000
Total $50,000
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Note : Since we are using 65 topping on Fomm deck,
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65 ’mﬁ;ing on 35 deck = 2.14Kfa
Beams (estimale) = 0.3kfo Total Dend = 3.9 Kfa
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FiniShes/Mechanical /etc, = 1 kfa
Lve Load = 4.8 kPa
Snaw Lood = 1.9¢fa,

foctored Lood = 1.25D+1.5L+1S = 1.25(338 ki) + 1.5(4BKA) + (19KR) = 13.94Kfa
=>Calcvlate Mf on beam:
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= USing the CISC Beam Selection fuble choose W360x51 Section because it is lighest and readily avaliable
W3ox51 = Mr = 233kNm )Hj.‘ = 30, 4KN-M .. quscs

= Check Shear Capacity
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= W3kox 54 posses all reclu'\feé checks <. Size beam fo W3box 51
- A self weia\n\-oc beam 4o dead load ‘? check 1 Sechion still wovks
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= Since we estimated the beams would be 0.3 in cur oriaoml calewlaton we Unaw the Section will shill poss
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= Check Shear Capacity

W =105k (from Shear diagram above)

- From (ISC Beam Selechon Yable o WS30xbb Sechion hos o Vr =923 ka - Vr >VF and Seckion passes

= Check Servicab'\li\-g linm} Shate dePeckion ¢ Ulaio
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Load Souvce:
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Beam W3b0x5L — A = 6450mm’* , d= 355mm, bf = 13Lmm, t5 = 11.bmm, w= F2mm, Ry = 350HR
Design for Parkial Shear connechion of 557 to reduce Siuds required

@ = 0.85 -0.0015 (45) =~ 0.8125
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= Calcvlote #he g, of the Soil near Wesbrook Mall

— Based on geotechnical report there is o 1ill layer undevreath the site
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—> Check bearing stress at column -footing inferface 3 design dowels

Fb=o.ss¢craa.r§.‘
ﬁ:? e2
A

—
ix1 <2
Joas?
52 .. use 2
Fo = 0.25(0.65) (301 /e ) (250mm)* (2)

o= 20119
Fo > fr = 256KN - provide minimum ' -25M bars

Final Dess vy :

= Lmximx0.5m {ooting

—> 10M @ 125mm Spocing

— Provide minmum 4-25M bars
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Ciner - Caarn Cormeckin Detaid:

Diameter of Bolts= 22.2mm
A325 - R = 825 Mfa
p= ¥mm, € =35mm, Standard guage *bSmm
Girder = W530
WBI0xbl ¢ rade 260w
Column = W250 x43 R = 450 Mfa,

Angle = L102x162x94 (Gwade 300w)

Bolt Ohear -

= Since #he bolt diameder § grade are Hhe Same, we only have 4o Check either the. Supporking or Supporied angle legs. This is because
the Supported angle and column have. twice Hhe bolts but only 1 Shear plane, whereas e Suppurting angle and giver have half
+he bols but 2 Sheor planes. Since both cases are equally critical we only check one.

Shear capacity of one boltin web:

Vr= 0.6 Db nm Ap Rib assume $hreads are in Shear plone Since not Stated
Vr=0.6(0.8)(1 boll»)(l)(%%mmz)(ﬂ':':&t) (03)

Nr = 215. 1 kN /ol

Girder web Hhickness = 8.9mm
Angle. Thickness = 2tmm
Column 'Flmge Fhickness = 1lmm

7 Since the number of bolts in a vertical line at fhe givder web and cowmn flange. will be the Same. as well as the bol-
diometer, Hhe critical Sechion will be determined by fhe total thickness of Hhe material in beaving and the forces +ransferred
at each location. Since Ru= 450 Mo for the beam, Column, ond angle and dboserving that (1) the column flonge Hhickness is greater
thon the angle fhickness, (2) Lxangle thickness > web Hrickness , and (3) force Ivarsfer on web is daidke T of he. column fiange
we only need 4o check the girder web for bearing.

Bolt Benriv\s Capncﬂ's of one bolt-in web:
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[l B

Br = 213.4 KN/g

— Bolt Shear Governs
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215. 4w/

Block Shear Check:
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Angle - beam block Shear check:
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J\ WS30 x bb
/ ( — Determing Class of Beam:
mw-!-t(“r = l < |3Br-m F‘m\gﬁ w/{; & MW w/ﬁ & ]‘%
w2Sox'fi 15/2 < |45
s 182 ¢ 130
A‘ CX) }%’ 5t
8416335%x 84112904~ - fangeclass 2
Web: h & 1100
w ‘?s—\

(ns-zéug)) ¢ 1100
(83 &350
Sots 58.8 - Web class 2

Beam is Class 2

—Vb=0 - diagonal stiffner § dodbler plate
TP S0 I e o

Lorses-l' Bearing Force = 3Bk = F20KN
(525/1000)

Br = Obie (tb+10tc) Fye
Br = (0.20)(23) (114+10(11))(350) = 302.5KN
Since Br ¢ 320kn, stiffrers are required

Fst = Mg - Br =320KN-302.5kN = Y1 3.5KN
db

Ast 2 Fot = W35KN = 15%b.3mm?

ORy  (09)(300)
(be) /L) o = 130 =98 (Closs 2)
{200'

bb-wWe = 165-89 = ¥8mm — Use bst = 20 mm
2 2

tst 2 80/a o T8.2mm - Use tst=15mm
Effective Ast = (2bst +We ~2Kic)tst =[2(80 mm) + (8.3 mm) - 2(23mm)] (15 mm) = 1843.5 mm?
E“uhve Pst = 1843.5 rm® > 154%.3mm - 0K



~»check local buckling
bel/, < 130
L}
¢ 20
% =y

53698 .. ok
= Use a 80mm x 15mm Shffner

Largest tensile force = 3Buw-m_ = 320 KN
‘ (525/1000)

Tr = 30tlRye = H09)(14.0)"(250) = 266.8KN
Tr < 625kN , SHif¥ner required
E“%f‘ -Tr = 320-26b2 = 453.2kN

Ast > % = 4539kN ; = 438.5mm" —» Use same bsy =80mm as compression flange for onsistency “) Constvuctability
09)(300,

tst 2 Ast/(2bst +We -2uic) = ITBSMM ' (Qomm) 48 amm -2(23)) T 13Fmm = Use bs6 = 15mm for consishency 3 constvuckdbility

Summary of Design: Side View

w250 x 49
L {
W530xbb “ '
< = E 2- 80mm x 15 mm continvity Stiffners each Side
25
J
L102 %1024
Both Sides N
BOmmx 15mm Cantinuity Shiffrers
Top view

Ly

t_ Iy //
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M - !"aﬁh ‘:m’m s

Diameter of Bolts= 22.2mm
A325 - R = 825 Mfa
p= ¥mm, e =35mm, 5'|'ﬂhdlfJ 9““39'55"""
Givder = W530
" WER b Grade 3s0W
Beam = W3b0x 51 Ra = 450 Nfa,

Angle = L102x102x94 (Grade 300w)

Bolt Shear ©

= Since #he bolt diameter § grade are Hhe same, uie only have 4o Check either the Supporking or Supporied angle legs. This is because
the Supported angle and girder have. fwice Hhe bolts but only 1 Shear plane, whereas fhe Suppourting angle and beam have half
+he bolts but 2 Shear planes. Since both cases are equally critical we only check one.

Shear capacity of one bolt in web:

Vr= 0.6 ®bnm Ap Rib assume Fhreads are in Shear plone Since not Stated
Vr=0.6 (02)(1 b»)(z)(%%m‘)(ﬂs'&t) (03)

Nr = 215. 1 kN /ot

Beam web Hhickness = 3.2mm
Angle. thickness = atmm

Girder web $hickness = 89mm

™ Since +the number of bolts in a vertical line at $he beam web and givder web  will be e Some. as well as the kol
diometer,, the critical Sechion will be determined by the fotal thickness of 4he material in beaving and the forces Hronsferred
a} each location. Since Ru= 450 MPa for the beam, girdef,mdans\e and doserving that (1) te giréex web  Hhickness is greater
Hhan Hhe beamue hickness,, (2) Lxargle thickness >beaw wb Huickness , and (3) force Yarsfer on Bean is daide Inak of e girde\' web
we only need o check the beam web for bearing.

Bolt Bearing Capacihy of one bolt- in web:
Br=30br.n.-t -d-Fy

Br = 3(0.8)(1bolt) (F2mm) (22 .21mm) (qao#.m‘)
Br = 130 . KN/got

— Bolt Shear Governs



= Calovlate # bohis reyuired

Vg 42N
#holts =_42un = Lbolt —*Use 2 bolts o accantfor black Sheor ' Shear rupiure

132.6 W/
Block Svear Check:
Since number of bolts and layout i gping 4o be Hhe Same for 4re Suppurting b Supported legs we only need to check
one. We also knaw the beam wels 3 girder web will not Qi in this cmﬁam\ion.

Angle - beam block Shear check

T = Ou [WeAnFe +0Agv(Ry+R)/2 ]

An= [e5mm -@2.2+4) ] @4mm) = 4839mm?
2

%v = ((35mm) +(Bmm) ) (14mm) = 1034 mm?
™ ='Eo.15)[o.b - 48 Amm? - 450Mfa. + 0.6 (103 mm?) (am.i-z_'-m_)]] (2)
Tr = S4b.bkn

Tr =546.6uN > VE=H2KN <. oK

Sheay Ruotwe:
Since number of bolts and layout i gping 4o be +he Same for 4ne Suppurting b Supported legs we only need do check
one. We also knaw the beam weo B girder web will not Ql in this anﬁ&mﬁm.

Argle - beam Shear roplore check:
Agy = ((35mm) + U3Smm) )(AMmm) = 1363 mm?

T = bu (0.ehgy (RysFs)) - dole ongle
W= [(035) (o.s)(nu.....t)(m;sg_)] X2
Tr = Yeokn

Tr = 460 KN > V§ = Y2uw - ok

Ang\e length = (35) +2(35) T 145mm & dy -2tg = 355 -2(11.6) * 331 Bmm



Lio2x102x9Y%

325 bots (Diamerer = 22.2vmm)

Cope beam
/ ot des
sc;
!



Diameter of Bolts= 22.2mm
A325 - Fub = 825 Mfa
p= ¥5mm, e=35mm , Standard quage =~ bSmm
Colummn = W250x 48 Crede 3600
Beam = W3b0x 51 R = 450 Mfa,
Angle = L102x 102x34 (Grade 3c0w)

Bolt Shear ©

~ Since the bolt diameter § grade are Hhe Same, we only have Jo Check either the. Supporting or Supported angle legs. This is because
the Supported angle and column have. wice Hhe bolts but only 1 Shear plane, whereas e Suppourting angle and beam have half
#he bolts but 2 Shear planes. Since both cases are equally critical we only check one.

Shear capacity of one bolt in web:

Vr=0.6 dbnm Ap Rib

Vr=0.6(028)(1 u»)(z)(asem‘)(ns&'t) (63)
Ve = 215,41 ke

qssume +hreads are in Shear plone Since not Shated

Bolt ﬁggg’ng:

Beam web Huckness = 3.2mm
ﬁng\e thickness = Amm

Coloenn Web  +hickness = F4mm

~ Since the number of bolts in o vertical line at fhe beam web and cohwmn web  will be the Same as well as the kol
diometer , the critical Sechion will be determined by fhe total thicuness of fhe moterial in bearing and the forces Hransferred
a} each location. Since Ru= 450 MPa for the beam, mlmuﬁung\e and doserving that (1) the colomn web Hhickness is greater
Hhan Hhe beamwds fhickness, (2) Lxangle thickness > beam wb Hhickness We only need $o check the beam web for bmr'ms.

Bolt Bearing Capacity of one bolk-in web:
Br=30r.n-t-d-Fy

Br = 3(0.2)(1bol) (3:2mm)(22.2m) (4500 )
Br = 132 .6 KN/po1

—> Bolt Shear Governs



~ Calovlate # bohs required
Vg =42k
#holts = _Y2un = Lbolt — Vse 2 bolts o occant-for block Shear ' Shear rupture
132.6 Wil
Block Svear Check:
Since number of bolts and layout is going 4o be Hhe Same for dhe Supporting B supporked legs we only need do check
one. e also knaw the beam wels '3 comn welo will nek il in this configwation.

Argle - beam block Shear check:

T = Ou. [We Anfs +0.6Agv (R +RD)/2 ]

An= [ e5mm -Q_Z.?.i"-i) ](‘Hum) = 483 9mm*
2

Aoy = ((35mm) +(Bmm)) (Vtmm) = 1034 mm?
T =[(035)[0.6 - 4 - WSoMR + 0.6 (104 mr) (amz_cm)]] (2)
Tr = S4b.bKN

Tr =546V > V= H2UN <. oK

Shear Rupture:
Since number of bolts and layout is gping 4o be Fhe Some for the supporting b Supported legs we only need to check
one. We also knaw the beam web B Column web will nok il in his cavﬁs\mﬁm.

Ng\e - beam Shear ruplore check:
Agv= ((35mm)+ A35mm) ) (A4mm) = 1363 mm?

T = bu (0.0Agy (i) - douie omgle
W= [035) (o.c.xtassmt)(&;:usp_)] X2
Tr = 4eoun

Tr = 460 KN > V§ = Y200 - oK

Angle length = (35) +2(35) = 146mm & dy -2ty = 355 -2(11.6) * 3318 mm



Front View Top View Side View
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L1021 X102 x4 angle
A5 bollS (Diameter = 22.2mm)




Dead Load = 4.0Akfo.

i [* . . . Live Load = %.3fa
"l == Snow Lood = 1.9KPa
%89 ol le Foctored Loods = 1.25(4.09Ufa) + 4. 5(4 SR 19kfa = 14.21kfa
I I — Factored Load = (14.244Pa) (12)(1.5) = 25bkN

"n ' 0808 n
For W250x4q, b=202mm d=243mm

Area of plate required :

Br = 0850 fchy J-g_{
P~ [ sber, o]

(A
A= 256xi0®n = 565 mm*
[(o.es)(o.ss)(w“&m NS T
k)

Gs0? ¢2
5652

115¢2v
[565' =138mm — Choose A1 = 250mm x250mm (Smollest plave which il acevdsle covmn)
Determine m and n

045d = 0.95(24imm) = 235mm

m= (250-243)/2 = 1.5mm

0.80b = 0.80(202mm) = 161.omm

n=(250 -161.6)/ = 44.2mm

Calevlate Hricuness of base phh
Since N M LL NT4.2mm 4o calewlate (-.P

]

tp=(wam 2(256x10%N)
(250mmx 250 mm)(oﬂ)(aoo#;. 2)

tp= 13wm

D=Wa2mm = 38mm > F3imm -~ Use tp=10mm Use 0 250 mmX 250mm X 10mm Bose Plate

S 5



Lirder to Column Conneckion: Side View
BSmm N
\ W250x49
\
WEB0xbe =
S s 2-80mm x 15mm continuity SHffners each face
25
Z A
Aim}:{
A%S Both Sides N
botts
(Diameter = 22.2mm)
Tap. i BOmmx 15mm Continuity Stiffrers
| P S S I /
e s b
l——l
e /
it b :..-f /
325 bolis (Diameker = 22.2mm)

Cope beam
L102x102 X0 / ‘ooth Sides
S 3 3=
ER ¢
Bwm 353
—_—




Front View Top View

v
—itimm o colurmn

——— w2sorA

L

/ N

Beam W3oxSA —I—'\l—l_

L1021 x102x 94

angle

A% bolts (Diameter = 22.2m)

fw\ig! %'gn'-

V
w250 X44
Can cowwn
do25m Y 250 minx 250vwm X 10vm

base plate

03¥5m (I
£=05m

© o o o o
N Bw=1im -

10M @ 125w Spocing
on

‘F'f. = 30MPa eacw divect

Side View
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Appendix B — Traffic Model Information

Model 1: - e
LANE WINDOW e 2 IRl il P AC 1N T4
EBL EBT EBR |WBL WBT WBR| NBL NBT NBR | SBL SBT SBR
Lanes and Sharing (#RL) 5 4 ; ] 4 \ % 4 | ] B
Ideal Satd. Flow (vphpl) 1900 1900 1900 1900 1900 1000 1900 1900 1900, 1900 1900 1300
Lane Width (m) 42 42 42 32 32 32 42 42 42 42 42 36
Grade (%) o — — [ — — 0 — — 0 —
Area Type —  Other - —  Other - —  Other — —  Other —
Storage Length (m) 67.0 — 7.0 120.0 — 0.0 900 — 75.0, 27.0 — 00
Storage Lanes (#) 1 s 1 1 — —| 1 — 1 1 — —
Total Lost Time (s) 40 40 40 40 40 40 40 40 40 40 40 40
Leading Detector (m) 150 150 150 150 150 150 150 150 150 150 150 —
Trailing Detector (m) 00 00 00 ©00 00 ©00 ©00 ©00 00 00 00 -
Turning Speed (km/Zh) 25 —_ 15 25 — 15 25 —_ 15 25 — 15
Right Turn Channelized — — None — — None — — None —_ — None
Curb Radius [(m) - — - — — — — . - - - -
Add Lanes (#) — — — — — — — — — — — —
Lane Utilization Factor 1.00 100 100 100 100 020 100 1.00 1.00 1.00 1.00 —
Right Turn Factor 1.000 1.000 0.850 1.000 1.000 0.850 1.000 1.000 0.850 1.000 0.946 —
Left Turn Factor (prot) 0.950 1.000 1.000 0.950 1.000 1.000 0.950 1.000 1.000| 0.950 1.000 —
Saturated Flow Rate (prot) | 1799 1894 1610 1612 1697 152/ 1799 1894 1610 1793 1792 —
Left Turn Factor (perm) 0.540 1.000 1.000 0.187 1.000 1.000 0.614 1.000 1.000 0.719 1.000 —
Right Ped Bike Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 —
Left Ped Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 —
Saturated Flow Rate (perm) | 1023 1894 1610 317 1697 152 1163 1894 1610 1362 1792 —
Right Turn on Red — — Yes —_ — Yes — — Yes — — Yes
Saturated Flow Rate (RTOR] 0 0 76 0 0 98 0 0 124 o 32 —
Headway Factor 092 092 092 106 1.06 106 092 092 092 092 092 1.00
-—
VOLUME WINDOW e Y | ¥ A “ T > > 1‘ <
EBL EBT EBR | wWBL WBT WBR| NBL NBT NBR | SBL SBT SBR
Traffic Yolume (vph] 39 373 70 171 343 90 162 53 114 86 b6 ]|
Conflicting Peds. (#7hr) [ - 0 [ 0 [ - 0 [ 0
Conflicting Bikes [#/hr) — — 0 — — 0 — — 0 — — 0
Peak Hour Factor [EF| 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Heavy Vehicles (%) 7 7 Fi F 7 7 7 7 K 7 7 7
Bus Blockages [#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Adj. Parking Lane? No Mo No Mo Mo Mo Mo No Mo Mo Mo No
Parking Maneuvers (#/hr)
Traffic from mid-block [%) — 0 — — 0 — — 0 — — 0 —
Link OD Yolumes - — — — WB I — — — — _ — _
Adjusted Flow [vph]) 42 405 76 186 373 98 176 h8 124 93 61 34
Lane Group Flow (vph) 42 405 76/ 186 373 98 176 58 124 93 95 0
Page 64



Options > | TIMING WINDOW 4 —*"\l(‘_ \l'\ t fl\ ! Jl.‘.’il.
':;:':'W _ e EBL‘ El'l* El“’_ WBI.‘ W'l* mp IIII.‘ III'I+ Nli'lfj SBL Sﬂ'. SBR T PED .I|I'ILI'I
e e
TR MRSt el bt il
| AR R ———C
[Z-N!'II. El Actuated Elect. Green 1) %0 260 zs.n_ 420 420 nl?.l'l_ 425 425 I?!i_ 00 300
I Master Mwwﬁa:io 0x o028 028_ 045 045 nls_ D46 046 Dl&_ 0w 032
| - A S I WO B W
e I X R TR I CRTURE TE I
e el warol s
Stops [vphl W 323 13 @ n ;' ”-; u; ’1: Ns‘? Is-l:
Fuel Used (L) 2 23 I_ 18 E-] Il'l_ 13 2 2_ 4 3
t . : ¥ o
J 3 o
> -+
Options > | PHASING WINDOW 1 ¢ BE--RIEY ‘
2-NBTL| 3-WBL | 4-EBTL| 5-NBL | 6-SBTL |[8-WBTL
Controller Type: — —
IPlelimed LI Minimum Initial (s) 7.0 6.0 10.0 6.0 7.0 10.0
Minimum Split (s) 31.3 125 28.9 125 33.3 21.9
Cycle Length: (92.5 Maximum Split (s) 34.0 16.0 30.0 125 34.0 46.0
Actuated Cycles Yellow Time (s) 3.6 3.4 e 35 3.6 3.6
90th %: 925 All-Red Time (s) 2.7 31 23 0.5 2.7 2.3
70th%Z: 925 Lead/Lag — Lead Lag Lead Lag -
:‘: :5 gg: Allow Lead/Lag Optimize? — Yes Yes Yes Yes —
th Z: 3 = -
10th %- 925 Vc.eh.tcle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
' ' |Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0
) Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0
Quick Roports: Time To Reduce (s) 00 00 00 00 00 00
Green Times Recall Mode Max  Max Max  Max Max  Max
Starts Pedestrian Phase Yes No Yes No Yes Yes
i Walk Time (s) 7.0 — 7.0 — 7.0 7.0
Details
Flash Dont Walk (s) 18.0 - 16.0 — 20.0 9.0
Pedestrian Calls (#/hr) 30 — 30 — 30 30
Dual Entry? Yes Yes Yes No Yes Yes
Inhibit Max? Yes Yes Yes Yes Yes Yes
90th Zile Green Time (s) 40cd 10mr 24 m 9mi| 28cd 40 mr
70th Zile Green Time (s) 40cd 10mr 24 mr 9mr 28cd 40 mr
50th Zile Green Time (s) 40cd 10mr 24 mr 9mi] 28cd 40 mr
30th Zile Green Time (s) 40cd 10mr 24 mr I9mr 28cd 40 mr
10th Zile Green Time (s) 40cd 10mr 24 m 9mi] 28cd 40 mr
Page 65



Model 2:

EBL EBT EBR |WBL WBT WBR| NBL NBT NBR | SBL SBT SBR

Lanes and Sharing (#RL) [ ~| 4 . T i . ; T

Ideal Satd. Flow (vphpl) 1900 1900 1900 1900 1900 1000 1900 1900 1900 1900 1900 1300
Lane Width (m) 42 4.2 4.2 3.2 3.2 3.2 4.2 4.2 4.2 4.2 42 3.6
Grade (%) — 0 — — 0 — — 0 - — 0 -
Area Type —  Other — —  Other — —  Other — —  Other —
Storage Length [m) 67.0 — B67.0 120.0 — 0.0 90.0 — 750 270 — 0.0
Storage Lanes (#) 1 — 1 1 - —- 1 - 1 1 - -—
Total Lost Time (s) 40 40 4.0 40 4.0 40 40 40 4.0 40 40 4.0
Leading Detector (m) 150 150 150 150 150 150 150 150 150 150 150 —
Trailing Detector [m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 —
Turning Speed (km/Zh) 25 — 15 25 — 15 25 — 15 25 — 15
Right Turn Channelized — — None — — None — — None — — None
Curb Radius (m) — — — — — — — — — — — —
Add Lanes (#) — — — — — — — — — — — —
Lane Utilization Factor 100 100 100 100 100 020 100 1.00 100 100 1.00 —
Right Turn Factor 1.000 1.000 0.850 1.000 1.000 0.850 1.000 1.000 0.850 1.000 0.946 —
Left Turn Factor (prot) 0.950 1.000 1.000 0.950 1.000 1.000 0.950 1.000 1.000 0.950 1.000 —
Saturated Flow Rate [prot) 1799 1894 1610 1612 1697 152 1799 1894 1610 1799 1792 —
Left Turn Factor (perm) 0.540 1.000 1.000 0.304 1.000 1.000 0.616 1.000 1.000 0.719 1.000 —
Right Ped Bike Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 —
Left Ped Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 -
Saturated Flow Rate (perm) | 1023 1894 1610 516 1697 152 1167 1894 1610 1362 1792 —
Right Turn on Red - —  Yes - —  Yes — —  Yes — —  Yes
Saturated Flow Rate (RTOR] 0 0 76 0 0 98 0 0 124 0 29 —
Headway Factor 092 092 092 106 106 106 092 092 092 092 092 1.00

VOLUME WINDOW 4 Y| ¢ s ! T ” > J' <
EBL EBT EBR | WBL WBT WBR| NBL NBT NBR | SBL SBT SBR
Traffic Volume (vph) EE| 373 70 171 343 90 162 53 114 86 56 n
Conflicting Peds. (#/hr) 0 — 0 0 — 0 0 — 0 0 — 0
Conflicting Bikes [#/hr) - - 0 - - 0 - - 0 - — 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Growth Factor 1.00 100 100 100 1.00 100 1.00 1.00 100 1.00 1.00 1.00
Heavy Vehicles (%) 7 if 7 iy 7 7 7 7 7 7 7 7
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Adi. Parking Lane? No No No No No No No No No No No No
Parking Maneuvers (#/hr) —_ —_ — —_ —_ — —_ —_ —_ — —_ —_
Traffic from mid-block (%) — 0 - - 0 — — 0 — - 0 -
Link OD Volumes — — — —~wB | — — — — _ _ _
Adjusted Flow [vph) 42 405 76/ 186 373 98 176 58 124 93 61 34
Lane Group Flow (vph) 42 405 76 186 373 98 176 58 124 93 95 0
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== oo |2 o> | '_w;:ﬁu u:! ll{l‘l; s¢n s‘:n P}E'I;Ilgb
o B [Cones ot Shaieg 451 |mm o mﬁw.‘im‘ Jf‘i ¥ %‘ b J_I—I
Cycle Length: _'mo | ;::;:“ e r:: - l’:::w'a: * Pb::n-:: B ..:.:: p.: = :
“n:‘ll:h';‘l_;:.;: ;“E E"i:dli:i.;.:[‘:] Ill:: |l.: 'Illl:'l: E.E ll'l.: IQE: ‘E ?.: ?E ?.E ?.: |
..:E.?i e e A '
i L T i |
u"m:,::'[;_u ] L-.dm.- . _ L.-g L.. L.g G Tood - I I.-.| l.;g ]
[Bogn of Gieon =] ::::;ﬁ = :: ::: :: ::: Max  Max ::: Mox  Max ::: :: |
2 - NBTL ;I Elfct, Green (1] 385 385 MS S10 S0 S10 10 410 00 N0 N0
s e
m_% W0 277 52 194 104 457 216 104 41 2.3 187 |
[Foabame s |18~y S W4T e A BT |
::-;frd:ulul : nz a: - zz.: n: . 15: AI - zz: |
B re o we o wo |
Staps (vph] 2% 208 1w . 208 u n n {E] T |
[ 1
[ ]
z +
Options > | PHASING WINDOW f | =\ ‘
ConticBel Teie: 2-NBTL| 3-WBL | 4-EBTL| 5-NBL | 6-SBTL|8-WBTL
I:" : :’ T 5 Minimum Initial (s) 60 100 60 70 100
Jota Minimum Split (s) 333 125 333 100 333 333
Cycle Length: |100.0 Maximum Split (s) 450 125 425 10.0 35.0 55.0
Actuated Cycles Yellow Time (s) 3.6 3.4 35 35 3.6 3.6
90th 2 100.0 All-Red Time (s) 2.7 31 2.3 0.5 2.7 2.3
70th Z: 100.0 Lead/Lag — Lead Lag Lead Lag —
50th Z:  100.0 Allow Lead/Lag Optimize? - Yes Yes Yes Yes —
30th 1000 [y hicle Extension (s) 30 30 30 30 30 30
10th %2: 100.0 —
| ' |Minimum Gap (s) 3.0[ 3.0 3.0 3.0 3.0 3.0
. Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0
Quick Reports: [ To Reduce (3) 00 00 00 00 00 00
Green Times Recall Mode Max  Max Max Max Max  Max
Starts Pedestrian Phase Yes No Yes No Yes Yes
- Walk Time (s) 7.0 — 7.0 — 7.0 7.0
Details
Flash Dont Walk (s) 18.0 — 16.0 — 20.0 9.0
Pedestrian Calls (#7hr) 40 - 40 — 40 40
Dual Entry? Yes Yes Yes No Yes Yes
Inhibit Max? Yes Yes Yes Yes Yes Yes
90th Zile Green Time (s) 39 cd 6mi 37 m 6mi 29cd 49m
70th Zile Green Time (s) 39 cd 6mi 37 m 6mf 29cd 49m
50th Zile Green Time (s) 39 cd 6mi 37 mr 6mi 29cd 49 mr
30th Zile Green Time (s) 39 cd 6mr 37 mr 6mi 29cd 49m
10th Zile Green Time (s) 39 cd 6mil 37 mr 6mi 29c¢cd 49 mr
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Appendix C - Class A Cost Estimate

DETAILED COST ESTIMATE

WESBROOK MALL (THUNDERBIRD BLVD - 16TH AVE)
CLASS A CONSTRUCTION COST ESTIMATE

INFLATION UNIT
ITEM _DESCRIPTION UNIT QUANTITY  0.15 PRICE AMOUNT
10 ROAD & SITE WORKS
SITE WORKS
1.01 Clearing and Grubbing ha 32 25,000 $28750 & 92,000 | 32,000.00
Removals & Dispose
1.02 Remove and Digpose Pavement m 15,910.0 530 335 § 548,895 | 15,910.00
1.03 Remove and Dispose Curbs m 2,600.0 520 323 § 59.800 2,600.00
1.04 Remove and Dispose Sidewalks / Driveways m 3,397.0 525 329 3 97.664 3,397.00
1.05 Remove and Dispose of Catch Basins ea. 45.0 $700 5805 % 36,225 45.00
1.06 Tree Removal ea 15.0 $1,500 51725 & 25875 15.00
SUBTOTAL SITE WORKS $ 860,459
ROADS
1.07 Subgrade Preparation including Compaction m 17,233.0 33 529 3 49,545 | 17,233.00
1.08 Subbase Course {Fit Run Gravel - 300mm depth) m? 5,169.9 $60 $69.0 3 356,723 5,169.90
1.08 Base Course (Crushed Gravel - 100mm depth) m’ 1,723.3 570 2805 § 138.726 1,723.30
1.10 Curb and Gutter - Concrete Barrier m 2.658.5 117 1346 S 357,836 | 2659.50
1.11 Asphalt Base Course - 50mm fonne 2,088.0 $130 51495 § 309,180 2 06796
1.12 Tack Coat m? 17,233.0 33 529 % 49 545 | 17,233.00
1.13 Asphalt Top Course/Cverlay - 40mm tonne 1,654.4 $130 51495 § 247328 1,654.37
1.14 Concrete Driveway Letdowns m 86.5 560 E69.0 5 5,969 86.50
1.15 Sidewalk - Concrete ciw Wheel Chair Ramps c/w 100mm Granular Base m 5672.0 $120 51380 § 782,736 3,837.00
1.16 Bike Path - Asphalt ciw Wheel Chair Ramps c¢fw 100mm Granular Base 10 1,835.0 550 8575 3 105.513 1,835.00
1.17 Lock Block Retaining Wall m 2400 5430 54945 § 118,680 240.00
1.18 Trafiic Control Is 1.0 §200.000 §200,000.0 & 200,000 1.00
1.19 Bioswale m 2185 5100 5115 5 25128 21850
1.20 Boulevard Topsoil (300mm depth) m* 201938 532 337 5 74327 201975
1.21 Boulevard Sodding m 67325 512 314 § 92,909 6,732.50
SUBTOTAL ROADS $ 2,914,122
SUB-TOTAL ROAD & SITE WORKS $ 3,774,581
20 STORM SEWERS
2.01 Catch Basin - 1050mm dia ea 57 52,000 §2,300 § 131.100 57.00
2.02 Catch Basin Leads - 200mm dia m 357 $270 3311 8§ 110,690 356 50
2.03 Lawn Basin - 600mm dia ea 18 900 §1,035 § 18,630 18.00
2.04 Lawn Basin Leads - 150mm dia m 170 5250 5288 § 48730 169 50
2.05 Perforated Drain/Gravel/Filter Cloth - 100mm dia. m 219 §110 5127 8§ 27.640 218.50
2.06 Offset Sump Is. 2 3,000 §3,450 § 65.900 2.00
2.07 Storm Sewer Mainline Video m 754 57 $7 8§ 5.270 753.50
SUB-TOTAL STORM SEWERS $ 348,960
30 ESC
3.01 Erosion and Sediment Conirol Is. 1 __$150.000 $172,500 § 172.500 1.00
SUB-TOTAL ESC $ 172,500
4.0 PEDESTRIAN OVERPASS
4.01 Neat Cut (Excavation) m? 9 575 886§ 780 9.00
4.02 12m-Steel W530x66 Girder ea. 4 $8.000 §9,200 § 36.800 4.00
4.03 6m-W250x49 Column 2a. [ $4.000 $4,600 § 27,600 6.00
4.04 3m-W3B0x51 Beam ea. 13 $2.000 $2,300 § 29.500 13.00
4.05 76mm Fluted Deck m* 72 5150 3173 8§ 12.420 72.00
4.06 G5mm 45 Mpa Concrete Topping/Overlay m’ 5 5280 5322 § 1.510 488
4.07 10M Rebar + 25M Dowels ea. 100 560 §69 § 6.900 100.00
4.08 Connections Is. 1 $6.000 $6,900 § 6.900 1.00
4.09 Steel Railings Is. 1 $30.000 534,500 _§ 34500 1.00
4.10 Steel Stairs Is. 1 5150.000 §172,500 § 172,500 1.00
4.11 30 Mpa Concrete m* 3 5215 5247 § 740 3.00
4.12 Equipment Rentals Is. 1 §200.000 $230,000 § 230,000 1.00
SUB-TOTAL PEDESTRIAN OVERPASS $ 560,550
5.0 STREET LIGHTING. SIGNAGE & PAVEMENT MARKINGS
STREET LIGHTING
5.01 Replacing Streetlight (9.1m Davit w/ Service Base) ea. 66.0 $8,000 $9,200.00 § 607,200 66.00
SUBTOTAL STREET LIGHTING $ 607,200
SIGNAGE & PAVEMENT MARKINGS
5.02 Stop bar (Thermoplastic) ea. 6.0 $300 5345 § 2,070 6.00
5.03 Ling Painting m 2,240.0 35 &6 & 12,880 | 2,240.00
5.04 Road Markings Is 1.0 $7,500 58,625 § 8.625 1.00
5.05 Sign on Post ea 830 5280 5322 5 26,726 83.00
SUBTOTAL SIGNAGE & PAVEMENT MARKINGS $ 50,301
SUB-TOTAL STREET LIGHTING, SIGNAGE & PAVEMENT MARKINGS $ 657,501
TOTAL $ 5,514,092
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2
Notice to Proceed|

ek 19

ezoson

Name Begin date End date Duration

Construction 2022-05-02 2022-12-06 157
@ Notice to Proceed 2022-05-02 2022-05-02 o
& Permitting Contingency 2022-05-02  2022-05-13 10
@ Revert Detour 2022-05-02 2022-05-02 1
@ Mebilization 2022-05-16 2022-05-16 1
@ Setup Laydown and Site Office 2022-03-16 2022-03-16 1

o Early Works 2022-05-17 2022-05-18 2
© Survey 2022-05-17 2022-05-18 2

@ Install Tree Protection 2022-05-17 2022-05-18 2

% Northbound 2022-05-19 2022-07-07 36
@ Temporary Works 2022-05-19 2022-05-19 1

@ Implement Detours 2022-05-20 2022-05-20 1

© Setup Construction Access 2022-05-23 2022-05-23 1

@ Mobilize Equipment 2022-05-24 2022-05-24 1

© Existing Curb Remaval 2022-05-25 2022-05-26 2

© Excavation 2022-05-27 2022-05-27 1

@ Overpass Work 2022-05-30 2022-06-03 5

@ Tree Removal 2022-05-30 2022-05-30 1

@ Install Utilities 2022-05-30 2022-05-31 2

@ Install Drainage 2022-05-30 2022-05-31 2

©  Backfill 2022-06-01 2022-06-02 2

© Compaction 2022-06-03 2022-06-03 1

@ Coarse Grading 2022-06-06 2022-06-06 1

@ Curb and Gutter Forming 2022-06-07 2022-06-08 2

@ Sidewalk Forming 2022-06-07 2022-06-08 2

@ Install Electrical Components 2022-06-07 2022-06-07 1

@ Install Light Post 2022-06-08 2022-06-08 1

@ Curb and Gutter Concrete Pour 2022-06-09 2022-06-09 1

@ Sidewalk Concrete Pour 2022-06-09 2022-06-09 1

@ Commissioning and Testing 2022-06-09 2022-06-09 1

@ Curb and Gutter Concrete Curing 2022-06-10 2022-06-16 5

@ Sidewalk Concrete Curing 2022-06-10 2022-06-14 3

@ Boulevard 2022-06-17 2022-06-23 5

@ Fine Grading 2022-06-24 2022-06-24 1

@ Compaction 2022-06-27 2022-06-27 1

=] @ Asphalt Paving 2022-06-28 2022-06-28 1
@ Road Paving 2022-06-28 2022-06-28 1

@ Bike Lane Paving 2022-06-28 2022-06-28 1

@ Line Painting 2022-06-29 2022-06-29 1

@ Install Signage 2022-06-29 2022-06-29 1

o Install Tactile Tiles 2022-06-29 2022-06-29 1

@ Install Pedestrain Lighting 2022-06-29 2022-06-29 1

@ Install Overhead Signage 2022-06-29 2022-06-29 1

@ Landscaping 2022-06-29 2022-07-05 5

@ Demobilization 2022-07-06 2022-07-06 1

© Revert Detour 2022-07-07 2022-07-07 1

© Southbound 2022-07-08 2022-08-26 36
© Temporary Works 2022-07-08 2022-07-08 1

@ Implement Detours 2022-07-11 2022-07-11 1

© Setup Construction Access 2022-07-12 2022-07-12 1

@ Mobilize Equipment 2022-07-13 2022-07-13 1

@ Tree Removal 2022-07-14 2022-07-15 2

@ Existing Curb Removal 2022-07-14 2022-07-15 2

© Excavation 2022-07-18 2022-07-22 5

@ Overpass Work 2022-07-25 2022-07-29 5

@ Retaining Wall Forming 2022-07-25 2022-07-25 1

@ Retaining Wall Concrete Pour 2022-07-26 2022-07-27 2

@ Retaining Wall Concrete Curing 2022-07-28 2022-08-03 5

@ Install Utilities 2022-07-25 2022-07-26 2

@ Install Drainage 2022-07-25 2022-07-26 2

@ Backfill 2022-07-27 2022-07-28 2

@ Compaction 2022-07-29 2022-07-29 1

@ Coarse Grading 2022-08-01 2022-08-01 1

@ Curb and Gutter Ferming 2022-08-02 2022-08-03 2

@ Sidewalk Forming 2022-08-02 2022-08-03 2

@ Install Electrical Components 2022-08-02 2022-08-02 1

@ Install Light Post 2022-08-03 2022-08-03 1

@ Curb and Gutter Concrete Pour 2022-08-04 2022-08-04 1

@ Sidewalk Concrete Pour 2022-08-04 2022-08-04 1

@ Commissioning and Testing 2022-08-04 2022-08-04 1

@ Curb and Gutter Concrete Curing 2022-08-05 2022-08-11 5

@ Sidewalk Concrete Curing 2022-08-05 2022-08-09 3

@ Boulevard 2022-08-12 2022-08-18 5

@ Fine Grading 2022-08-12 2022-08-12 1

@ Compaction 2022-08-15 2022-08-15 1

= © Asphalt Paving 2022-08-16 2022-08-16 1
@ Road Paving 2022-08-16 2022-08-16 1

@ Bike Lane Paving 2022-08-16 2022-08-16 1

@ Line Painting 2022-08-17 2022-08-17 1

@ Install Signage 2022-08-17 2022-08-17 1

o Install Tactile Tiles 2022-08-17 2022-08-17 1

@ Install Pedestrain Lighting 2022-08-17 2022-08-17 1

@ Install Overhead Signage 2022-08-17 2022-08-17 1

@ Landscaping 2022-08-17 2022-08-23 5

@ Demobilization 2022-08-24 2022-08-25 2

© Revert Detour 2022-08-26 2022-08-26 1

© Qverpass 2022-08-29 2022-10-25 42
@ PreErrection Work 2022-08-29 2022-09-16 15

@ Mobilization 2022-09-19 2022-09-23 5

@ Errection Work 2022-09-26 2022-09-27 2

@ Post Errection Work 2022-09-28 2022-10-11 10

© Access Work 2022-10-12 2022-10-25 10

@ Construction Contingency 2022-10-26 2022-12-06 30
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NOTE;

7. ALL DIMENSIONS IN MILLIWETERS UNLESS STATED OTHERWISE.
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WITHOUT GUTTER)
NOTE "A"  CONTROL JOINTS CUT AT 4.5 INTERVALS [MIN. 50mm DERTH}.
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NOTE "A"
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(BIKE/PEDESTRIAN MOUNTABLE SEPARATION CURBE
WITH GUTTER)

SECTION AT PEDESTRIAN
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] SROT ELEVATION LOCATION
CONCRETE ——=

USE ONLY CITY APPROVED MIN, 32 MPA CONCRETE M

SCALEZN.T.S.

ISSUE DATE: SEPTEMBER 2018

CITY OF
VANCOUVER

STANDARD DETAIL DRAWINGS

ENGINEERING SERVICES - VANCOUVER, B.Ca

DRAWING Mo,

C4.6

50mm FOR ARTERIAL ROUTES |

NOTE "0"

|
NCREASE THICKMESS BY —J‘/—

AND AREAS WITH BUS STOPS \\

135

150

2
7mm RAD. |5
= = e
| g2
I H
SECTION AT PEDESTRIAN ——— 2§
CURE RAMP CROSSING j 3
AND DRIVEWAY :
(RESIDENTIAL & } T 5
COMMERC|AL) CROSS|NG | = " SPOT ELEVATION LOGATION gl
wan | TIE 2 -
} NOTE"A NOTE™C® | —noTE's"
I — —
R
NCREASE THICKMESS BY
50mm FOR ARTERIAL ROUTES ! -1
AND AREAS WITH BUS STOPS |
4 }
Cmema -7 TYPEF
{FORMED)
15
0 135 150 40 @
-13mm AAD.— gl
SLOPE 171025 2[5
i " e
\ FACE wi50mm ElE
SECTION AT PEDESTRIAN ———— [ 25
CURB RAMF CROSSING c3

AND DRIVEWAY } E n
(RESIDENTIAL & | 1‘_’;"&"’"‘:{ A e1300m RAD.
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NOTE "
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FOR DETAILS, SEE DWG C&.1.
WHERE P.C. CONCRETE PAVEMENT BASE IS USED, GURE CONSTRUGTION SHALL BE AS SHOWN ON 0WG C6.2.
CONTROL JOINTS CUT AT 4,5m [NTERVALS (MIN, 50mm DEPTH),
PLACE A MIMIMUM OF 150mm APPROVED GRANULAR BASE AT 95% MPD {18mm MINUS CRUSHED GRANULAR].
EXCAVATE 1.2m WIDE FOR CURE & GUTTER.

USE ONLY CITY ARPROVED MIN. 32 MPa CONCRETE MIX,

i
H

SCALEZN.T.S.

DRAWING Na, DRAWING No.
o STANDARD DETAIL DRAWINGS ; S STANDARD DETAIL DRAWINGS
VANCOUVER ENGINEERING SERVICES - VANCOUVER, B.C. C7.1 VANCOUVER ENGINEERING SERVICES - VANCOUVER, B.C. C9.3
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385m kA 550m GUTTER SHALL RUN THROUGH
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o a2 3117:'ﬁ= R E LESS THAN 1%
3 3
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ENTRANCE TYPE R H £
SNGLE ANY DISTANCE A
4.25m & GREATER A CLIRB ALK &
DOUBLE 5 PROPERTY
LESS THAN 4,26m & o CURE h 4 ) fLINE
TRIPLE 6.70m & GREATER A CROSSING C - - - T - - -
LESS THAN &.70m B (SHOWS WIDTH OF FLARES WHEN A CURE WALK IS INVOLVED)
TYPE "A" GRADE CHANGE TO TAKE PLACE [N BOULEVARD AS
CURE & GUTTER MUCH AS POSSIELE, S0 2 0% i
LESS UP TO MAX. 10% GRADE P g NOTE:
OTHERWISE % 1. CROSSING
SPECIFIED (INCLUDING BASE & SUBBASE
DETAILS) TO MEET MINIMUM A —a—]
REQUIREMENTS [N DWG G7.1 wn
WY,
CROSSING

s | | ] | CROSSING SHALL BE FLUSH
LI, 150 APPROVED 18mm MINUS CRUSHED GRANULAR BASE (MIN. 55% MPD}
MIN. 200 APPROVED 75mm MINUS CRUSHED GRANULAR SUBBASE (MIN. 95% MPD)
SECTION A-A
NOTE!

1.

TRANSITION FROM CURE TO

CONTRACTOR SHALL ENSURE THAT CROSSING LAYOUT IS APPROVED 8Y CITY INSPECTORS

FRIOR TO POURING OF CONCRETE.
CONCRETE MIXES AS PER DWG C7.2,

ARTIFICIAL TURF IS NOT A SUPPORTED TREATMENT GH PUBLIC PROPERTY,
ALL DIMEMSIONS IN MILLIMETERS UNLESS STATED OTHERWISE,

BCALEIN.T.B,

TRANSITION FROM GURE TO
CROSSING SHALL BE FLUSH

GRADE CHANGE TO TAKE PLAGE IN
BOULEWARD AS MUCH AS POSSIBLE.
UP TO MAX, 10% GRADE,

TYPE "
CURE & GUTTER 2.0% TYP. 2.0%
UNLESS OTHERWISE e

PECIFIED

BIKE LANE

SECTION A-A 35 SCALE:N.T.5.
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DIRECTION OF TRAVEL AND BE
PARALLEL WITH THE CROSSING
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| CURBS CURBS ISSUE DATE: SEPTEMBER 2018 DRIVEWAYS ISEUE DATE: SERTEMBER 2018 | 7 LANEWAYS ISSUE DATE: SEPTEMBER 2018
e COMNCRETE CURB TYPE E APPROVEDRY: LLEE - CONCRETE CURB TYPE F APPROVED BY: . LEE : { RESIDENTIAL DRIVEWAY CROSSING APPROVED BY: i, LEE H T BIKE LANE LANEWAY CROSSING APPROVED BY: J, LEE
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DRAWING No. . DRAWING No. '
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. 1 1 [ e ADJUST WIDTH TO MATCH
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R cone 0 PECESTR
S Lvi CO:T:SIEBEYT::)E:EF P N .20 LANDINGBYPASS ZONE Pl dn i 5, \> 1.2m LANDINGIBYPASS ZONE E Iy e
. CONTROLLED CROSSING 2, -
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A I N I N N T B e N RN N NP R X . ¥, R R ——— m H
CROSSALE - TYPICAL TROWEL w e |-~ RAMP TO BE LOGATED M LINE
CONCRETETO " SCORE MARK DETAI lﬂ_l ] LK T | W PRIMARY SIDEWALK
;5??3;?,‘;";“"”"‘“ N ADST WIDTH TOMATCH 73] (Em T
CONTROLLED CROSSING ISOLATED SIDEWALKS A I
| SCORE LINES MUST LINE UP IN
T DIRECTION OF TRAVEL AND BE
TOP OF DROP I PARALLEL WITH THE CROSSING
OR MARKED CROSSWWALK.

MIMIMUM 6 SCORE LINES

a4 | 150mm APART TO FILL RAMP.
USE 9.5mm TROWEL.

|

p— SCORE RAMP OUTLINE IN

2Ama

APART TO FILL RANP, USE DIRECTION OF TRAVEL AND BE FLARE MOT REQUIRED IF CONCRETE SURFACE.
9.5mm TROWEL, IMUM RAMP LENGTH BASED PARALLEL WITH THE CROSSING SCORE LINES MUST LINE UP IN 9.5 ADJACENT AREA IS
QN FLAT CONDITIONS OR MARKED CROSSWALK. CIRECTION OF TRAVEL AND BE T SOFTSCAPE
MINIMUM & SCORE LINES 150mm PARALLEL WITH THE CROSSING BROOM FINISH &
CROSSWALK APART TO FILL RAMP, USE OR MARKED CROSSWALK, N\ o
TYE. POLE o PN 9.50mm TROWEL, MINIMUM 6 SCORE LINES 150mm —_— —
BAsE & K 95 APART TO FILL RAMF, USE 08
LOCATION 9 | admn TROWEL, ] R =] o
j 4 N 9 s EErErrne e | — oA =
_— ¢ TYPICAL TROWEL k l_\/— ZERD FACE CURE
z == H SCORE MARK DETAI o TO PROPERTY LINE
j I El R T
H H H
§ & —_— H RAMP THICKNESS SHALL [r e eraz s LANE
H 2 RAMP THICKNESS SHALL ¥
H B AL 1.2m LANDINGBYPASS, AS g TAPER FROM 200mm 1L2mLANDINGIEYPASS, AS TYPICAL TROWEL H TAPER EROM 2000 1.2m LANDINGYPASS. AS TYPICAL TROWEL RAMP THICKNESS SHALL
¢ GACK OF CLRS 10 SITE CONDITIONS PERMIT. § BACK OF CURS TO ITE CONDITIONS FERMIT. SCORE MARK DETAIL | iy SiTE GonDITions PeRMT, SCORE MARK DETAIL | APER.FO 200
100mm BACK OF RAMP 100mm BACK OF RAP 100mm BAGK OF RAMP
; 20m TYPJ0.5m) 100enrm THICK P.C.
2.0m TP, (10.5m) 100mm THICK P.C. £ 2.0m TYP f20.5m) T 1HICK H TRANSITION FROM
TRANSITION FROM | [ CONCRETE SIDEWALK, § Emﬂfgg‘;‘:’;ﬂ“ CONCRETE SIDEWALK. GURE 1O RAMP N CONCRETE SIDEWALK. 2.0m TYP.(20.5m) 100mm THICK P.C.
CURE TO RAMP o £ 125 H TamE12% SHALL BE FLUSH TA% 212 TRANSITION FROM CONCRETE SIDEWALK,
SHALL BE FLUSH TA% % H SHALL BE FLUSH % CURE TO RAMP ~ s 12%
B SHALL BE FLUSH =
CURB & GUTTER ¥ CURE & GUTTER COMPAGT TO MIN, 95%
COMPACT TO MIN. 05%, ] COMPACT TO MIN, 5%
Owe G 3 MODIFIED PROCTOR DENSITY H i Lok NOTE: MAX. RISE 10mm FROM MOCIFIED PROCTOR DENSITY CUHE 2 GUTTER NOTE: MAX, RISE 10mm FROM MODIFIED PROCTOR DENSITY COMPACT TO MIN. 35%
NOTEL MAX, RISE 10mm FROM H OTHERWISE : men DG G4, N ITTER LINE T Bs OF GURE S PER SECTION 31 21 01 OF - —_ R MSITY
H GUTTER LUINE TO BACK OF CURE AS PER SECTIOM 31 23 01 OF 3 SPECIFIED GUTTER LINE TG BACK OF CURE AS PER SECTION 31 2301 OF THE SUPPLENENTARY MMED, CURB & GUTT NOTE: MAX. RISE 10mm FROM
¥ THE SUPPLEMENTARY MMGD, ¥ THE SUPPLEMENTARY MMCD. - DWG C4,1 GUTTER LINE TO BACK OF GURE ﬁ;iﬁfﬁi&'@:ﬁ;ﬁ of
E 100mm DEPTH APPROVED 19mm MINUS | 100mm DEFTH APPROVED 19mm MINUS CRUSHED GRANULAR '
CRUSHED GRANULAR BASE (150mm fl MINUS GRUSHED GRANULAR BASE BASE (150mm UNDER CURS, :;UT‘MM?S:;*":;ZZ:‘;;ED
UNDER CURE, SIMILAR TO C7,1 & C7.2) 1 1! INDER CURE, SIMILAR T { " i
SECTION A-A s N SECTION A-A b I SECTION A=A SIMILAR T 7.1 & C7.2) SECTION A-A GRANULAR BASE (150mm
CURB RAMP ‘ CURB RAMP i IRR RAMP "CURB RAMP :rgil} CURB. SIMILAR TO C7-1
ACTRR: i NOTE?;\ND&F!D RAMP LENGTH 1 2,0m TYP,{2) AT CENTRE OF RAMIF, 3 NOTES: HOTES;
1. STANDARD RAMP LENGTH : 2,0m TYP.(2) AT CENTRE OF RAMP, - 12,0m TYP : b . 5| 1 STANDARD RAMP LENGTH : 20m TYP.(2) AT GENTRE OF RAMP.
H 1. STANDARD RAMP LENGTH = 2.0m TYP () AT CENTRE OF RAMP. H
2. RECOMMENDED RAMP SLOPE: 7,1% £ 1,2%, | 2 RECOMMENOED RAMP SLOPE:7.1% 1 12%. 5 RECOMMELDED RAMP SLOPE T8 24 5%, H| 2 RECOMMENDED RAMP SLOPE: 7u1% = 12%
Sl 3 MAK SLOPE B3% 1:12) WHERE TOPOGRAPHY PERMITS. E| 3 MAX SLOPE 8.3% (1:12) WHERE TOPOGRAPHY PERMITS, B AX, BLOPE 6% (1it3) WHERE TORGGRAPHY PERMITS. f| 3 MAX. SLOPE 5.3% (1:12) WHERE TOPOGRAPHY PERMITS,
il 4 ADJUSTLENGTH OF RAMP AS REQUIRED. Il & ADJSTLENGTH GF RAMP AS REQUIRED. e AR A Ay B| . ADJUSTLENGTH OF RANP AS REQUIRED.
#| 5. WHEN SITE CONDITIONS DO NOT PERMIT TYPICAL LAYOUT, CONTACT CITY ENGINEER FOR APPROVAL OF DESIGN, 5. WHEN SITE CONDITIONS DO NOT PERMIT TYPICAL LAYOUT, CONTACT CITY ENGINEER FOR APPROVAL OF DESIGN, o PICAL LAYOUT, GONFAST DITY SRCHNGER PR APPROVAL OF DRI, A5 WHEN SITE CONDITIONS DO NOT PERMIT TYFICAL LAYOUT, CONTACT CITY ENGINEER FOR APPROVAL OF DESIGN,
i B ALL DIMENSIONS IN MILLIMETERS UNLESS STATED OTHERWISE. ) 4| 8 ALLDMENSIONS IN MLLIMETERS UNLESS STATED OTHERWISE, ~ i s e sl o i - | & ALL DIMENSIONS IN MILLIMETERS UNLESS STATED OTHERWISE, SCALE:NTS.
i SCALE:N.T.S. § SCALEIM.T.S. i . SCALEZM.T.S. § = NaT =
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DRAWING No,
oG s RA oG o, S0 STANDARD DETAIL DRAWINGS
D | ST peran prames [~ D | manosso peran prawves [~ i | SHNDARDDETALOMINGS |G, 5
VANCOUVER R BG - VANCOUVER :
FL EXPANSION JOINT
or 12.5mm ASPHALT FIBER BOARD:
PLACE ROOT
2-0% OR AS SPECIFIED RAIER PL PP Smuﬁ:?ﬁ? oL fg";‘:
E— TGP AT or 2.35% OR AS SPECIFIED COLD JOINT J0INT uTILITY
m CENTRE OF (——TveE At BLDG —_ ™ spewaue siewnk | sTRIP
SIDEWALK CURB & | o~ Gmm EXPANSION JOINT T L] T
e DERTH AND GUTTER d S
ADJAGENT T ot | vom TR | [ BULDING STRE - CoLD JoINT T SEE NOTE 1 1.2m
1m0 _| bz i TO TREE. = TOTET T ||| OB JomT UTILITY -~ EXPANSION JOINT = e || | e, oam SEE NOTE 1 SEENOTE1 | TYP t.2m |
SPECIFIED POk : SIDEWALK STRIP ,/ 13-5mem ASPHALT FROW PL
0u3m=1.5m 1.8m OR e a4 BLOG FIRER BOARD . " SECTION A-A
ORAS | ["AS SPECFIED | [FREFERRED SECTION A-A 35c W - §§ & 9 |- Tvee CURB WALK 2
=te = 3 3
SPECIFIED SEPARATE WALK .o cion soinT £z == N B TP 02m SEENOTE 1 | TYP 1.2m . LTk o gﬁ:‘}?;ﬁ
i 12.5mm ASPHALT 23 (18 CONTROL 2| ey
= g FIBER BOARD § e SECTION A-A JOINT ON o SorHzan |~} see Mo a1
5 a s B8 CURB WALK 1 EITHER R 15 BPECIFIED |-
K < = SIDE OF .
= °) UTILITY
SEd A3 SPECIFIED - BOX s u
gEE o [™{-see wore ante caam THROUGH =5 83 0525 ABPROVED fomm
Ak g SECTION A-A ABOwin DERTH BULOKE su L 1 SANCUT  \us CRUSHED
& ATERIALS TYPE "a" CURB WALK 625 APPROVED Hamm :EE';“;EE s 35 JOINT GRANULAR BASE
o CURE 8 GUTTER = K SAMCUT  MINUS CRUSHED . - we 95% MFD
& E RESIDENTIAL: TYPE 100mm DEPTH ot GRAMULAR BASE
: a5% MPD T SEE TREE
. Bx25 APPROVED 18mm =]
(?VS‘]JRB S EUTTER 00 —I ngm?m WINUS CRUSHED _7 Ty L~ EiRABOD W — 4t " surmoune owa e
B GRAMULAR BASE STD GONTROL X | G10.2 T umiLry = 1o
95% MPD é%';%i’t‘ﬁ:m%ﬁ = —_— 80X E L7 SECTION B-B
ROOT BARRIER =) . -
|— R o e BOX THROUGH - 5 s 8 | S STANDARD CONTROL JOINT
TREES TOCaY BUILDIG STRIP z p! SECTION B-B g
SLOPE 23% OR /smwmn AND SIDEWALK. N ) — STANDARD CONTROL JOINT A B p—
5 T WITH ROOT 2
N A5 EPECIFED R et SECTION B-8 ' NOTES: 1. WHEN SIDEWALK IS >2,4m CLEAR WIDTH, CENTER SCORING
OINT lew AT t
gectionazes01 STANDARD CONTROL J B 1. SIDEWALK T¥P, 2,0m OR AS DIRECTED BY CITY ENGINEER (I = @ ALL BE EQUAL SPACING AT A
100mm DEPTH 1aml, DESIRED LENGTH OF 1,8m £0,25m, STONES TO BE AS CLOSE
APPROVED 18 | 2. DIMENSION ‘o & %" SHALL BE EQUAL SPACING AT A DESIRED TO SOUARE AS POSSIBLE
MINUS CRUSHED. B LENGTH OF 1.5m -2.1m. STONES TO B AS CLOSE TO SOUARE 3. WHEM DIMENSICH ' OR 5 15 GREATER THAM t.0rm:
‘uJJ GRAMULAR BASE SLOPE 2:3% OR AS POSSIBLE. ® 1} EVEN NUMBER OF SIDEWALK STONES:
2 95% MPD / ASSPECIFIED 3. WHEN DIMENSION ¢ OR 'd IS GREATER THAN 8.0 80— PUACE A CONTAOL JOMT AT THE MIDROINT AND
5 [ f| STDCONTROL o 1) EVEN NUMBER OF SIDEWALK STONES: CONTROL 14 w
2 5| SOMTATANY T wif, solnT At (] oy INLINE WITH EXISTING SIDEWALK CONTROL JOINT.
) & " )
3 i IRREGULAR 5| - 83(¢ T T ANY g5 1) DD NUMEER: OF SIDEWALK STONES:
! eroTRUSION, £ - §Ea- 5 INUINE wTH EXISTING SIDEWALK CONTROL JOINT. IRREGULAR 2= g Bl PLAGE TWO CONTROL JOINTS AT EQUAL DISTANGE
2| proPeRTYLME [ gZE & |2 1 000 HUMBER OF SIDSNALK aTONES: PRO- &l dlE FROM MIDPOINT AND INLINE WITH EXISTING
NOTES: OUTSIDE EDGE DETAIL z|  orumuTveoX  f5] = ug 3 FLACETD CONTROL JOINTS AT ECHIAL DISTANCE TRUSION, || “E|9 SIDEWALK GONTROL JOINT.
1. SIDEWALK TYP.78m CLEAR WIDTH OR AS SPECIFIED BY CIFY ENGINEER. i 2| fhow “g”"glhm AND INLINE WITH EXISTING SIDEWALK TRoRERTY 19 4. PRIOR NOTICE AND APPROVAL OF THE CITY ENGINEER, OR
2. DIMENSION "a" SHALL BE EQUAL SPACING FOR THE ENTIRE SIDEWALK NTROL JOINT, IHE O « HIS REPRESENTATIVE INSPECTOR, IS REQUIRED BEFORE
B BLOCK AT A DESIRED LENGTH OF 1,5m/1,6m, STONES TO BE AS CLOSE TO ) 4. PRIOR NOTICE AND APPROVAL OF THE CITY ENGINEER. OR HIS g;(-m SIDEWALK RESTORATIONS CAN COMMENCE.
f SQUARE AS POSSIBLE. REPRESENTATIVE INSPECTOR, 1S REQUIRED BEFORE SIDEWALK 5. WHERE SPEGIAL TREATUENT ZOMES EXIST, THOSE
§ 3. PRIOR NOTICE AND APPROVAL OF THE CITY ENGINEER, OR HIS T RESTORATIONS GAH COMMENCE. 0.2-04m STANDARDS MUST BE FOLLOWED, SEE
H REPRESENTATIVE INSPECTOR, IS REQUIRED BEFORE JEECSRTL N 5. WHERE SPECIAL TREATMENT ZONES EXIST. THOSE STANDARDS . VANCOUVER CASTREETSCAPE FOR LOCATIONS AND
§ RESTORATIONS CAN COMMENCE. « MUST BE FOLLOWED. SEE VANCOUVER.CASTREETSGAPE FOR = DETALE,
H
i 4. WHERE SPECIAL TREATMENT ZONES EXIST, THOSE STANDARDS MUST BE LOCATIONS AND DETAILS. & USE ONLY CITY APPROVED MIN. 32 MPa CONCRETE MIX.
1 FOLLOWED. SEE VANCOUVER.CA'STREETSCAPE FOR LOCATIONS AND H 6. USE ONLY CITY APPROVED MIN. 32 MPa CONCRETE MIX. H 7. SIDEWALK WIDTHS REFER TO THE CLEAR WIDTHS.
H DETALS. H 7. SIDEWALK WIDTHS REFER 70 THE CLEAR WIDTHS. H & CUT JOIHTE BHALL BE SAWED (NTO-THE SIDEWALIWITHIY
5. USE ONLY CITY APPROVED M, 32 MPa CONCRETE MIX, z 8. CUT JOINTS SHALL BE SAWED INTO THE SIDEWALK WITHIN 24 5 24 HOURS AFTER THE POUR TQ MINIMIZE AN CRACKING.
8. SIDEWALK WIDTHS REFER TO THE GLEAR WIDTHS, MOLRE AFTER THE POLIR TO MIMMIZE AHY CRACKIG, 4 5. ARTIFICIAL TURF IS NOT A SUPPORTED TREATMENT ON
1 7. CUT JOINTS SHALL BE SAWED INTO THE SIDEWALK WITHIN 24 HOURS b 6. ARTIFIGIAL TURF IS NOT A SUPPORTED TREATMENT ON PUBLIC | PUBLIC PROPERTY.
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ALL CB LEADS TO BE
1500 PVC DR 35 UNLESS
OTHERWISE NOTED

TOP INLET CB AS PER MMCD
STANDARD DETAIL S11 C/W
0.6m MIN SUMP (TYP.)

T

1.5m CB LEAD TO TIE INTO
20.8m CB LEAD VIA WYE
CONNECTION

S

ALL PIPES TO ACHIEVE
MIN 2% SLOPE UNLESS

OTHERWISE NOTEDI(TYP') 15mCBLEAD TOTIEINTO— 1.5m CB LEAD TO TIE INTO — —
11.8m 150@ PVC PERFORATED PIPE. SEE DWG 20.0m CB LEAD VIA WYE 16.6m CB LEAD VIA WYE -
D1-955-305 SEE DETAIL A FOR ADDITIONAL ~ T [CONNECTION [~ 7 7 7T CONNECTION - 1 5m CB LEAD TO TIE INTO
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600 OVER FLOW SUMP AS _——
WESBROOK MALL PER MMCD STANDARD S12 ——
C/W 0.6m MIN SUMP (TYP) <\ e /"\ N - /‘\» N e 2 e > \/L e 2 o e N o [f/‘» N N N e - N - i —
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ALL CB LEADS TO BE
1500 PVC DR 35 UNLESS
OTHERWISE NOTED

6002 OVER FLOW SUMP AS
PER MMCD STANDARD S12
C/W 0.6m MIN SUMP (TYP.)

TOP INLET CB AS PER MMCD
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28.6m 1500 PVC
PERFORATED PIPE.

25.3m 1500 PVC
PERFORATED PIPE.

22.1m 2009 PVC DR
35 OVERFLOW PIPE
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28.2m 1500 PVC
PERFORATED PIPE.

STANDARD DETAIL S11 C/W
0.6m MIN SUMP (TYP.)
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1.5m CB LEAD TO TIE INTO
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21.5m CB LEAD VIA WYE

16.6m CB LEAD VIA WYE AN\

CONNECTION ~
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PERFORATED PIPE.

D1-955-305 SEE DETAIL A FOR ADDITIONAL
INFORMATION ON BIOSWALE (TYP.)

e S S e

) [

00O

22.1m 2009 PVC DR
35 OVERFLOW PIPE
FROM BIOSWALE

N L e Lo

N e N

- N~ \Q' .

22.1m 20092 PVC DR

22.1m 2009 PVC DR N

35 OVERFLOW PIPE

35 OVERFLOW PIPE

FROM BIOSWALE

1.5m CB LEAD TO TIE INTO
18.5m CB LEAD VIA WYE

CONNECTION

FROM BIOSWALE
1.5m CB LEAD TO TIE INTO

CONNECTION

13.1m CB LEAD VIA WYE \

r

PLOT DATE

2022-04-06

REV DATE

REVISIONS

NAME

o

2022-04-06

ISSUED FOR TENDER

H. SANDHU

UBC

Applied Science

CIVL 446

s -
/i = _3 b= 3 N 3 N = 3 N 3 Vs = e = T
10.0m 2009 PVC DR
/_ 35 OVERFLOW PIPE N | 28.2m 1500 PVC 26.0m 15090 PVC
””””””” " |FROM BIOSWALE I fr— PERFORATED PIPE. PERFORATED PIPE.
,,,,,,,,,,,,,,,,,,,,,,,,,, — 9.3m 2009 PVC DR 9.3m 2000 PVC DR
— 35 OVERFLOW PIPE g 35 OVERFLOW PIPE
[3.4m CB LEAD —— FROM BIOSWALE FROM BIOSWALE
2.8m CB LEAD 00 1 1.7m CB LEAD 1.7m CB LEAD
ALL PIPES TO ACHIEVE
MIN 2% SLOPE UNLESS -
OTHERWISE NOTED (TYP.) IIIII - <
REFERENCE DRAWINGS
DETAILS/NOTES D1-955-305
INFORMATION ON EXISTING UTILITIES MAY NOT BE COMPLETE OR ACCURATE.
PRIOR TO CONSTRUCTION CONSTRUCTOR SHALL EXPOSE LOCATIONS OF
EXISTING UTILITIES AND ADVISE THE ENGINEER OF RECORD OF POTENTIAL
CONFLICTS.
SCALE T W veer THE UNIVERSITY OF BRITISH COLUMBIA TEAM 9 PLAN

WESBROOK MALL PHASE 4
REDESIGN - DRAINAGE

H.SANDHU

SENIOR DESIGNER

DATE 2022-04-06

2022:01-08

022-03-20

GREENWOOD COMMONS DRIVEWAY ACCESS TO RCMP DRIVEWAY

DRAWN H.SANDHU DATE

2022:03-25
2022-02-05

FILE NUMBER PROJECT NUMBER REG

R1-100-101 446-T9-WB 1

DRAWING NUMBER

R1-955-301




27.3m 1500 PVC PERFORATED PIPE.SEE DWG
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STORM SEWERS:

DRAINAGE LEGEND

1. ALL OFFSITE WORKS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
LATEST EDITIONS OF THE UBC DESIGN CRITERIA MANUAL, THE AND
MMCD PLATINUM EDITION”, THE MASTER MUNICIPAL CONSTRUCTION

OVERFLOW SUMP GRATE N PROPOSED TOP INLET CATCH BASIN (MMCD DOCUMENTS (MMCD), THE UBC STANDARD CONSTRUCTION DOCUMENTS

STANDARD DRAWING S11) (GENERAL CONDITIONS, SUPPLEMENTARY SPECIFICATIONS AND
SUPPLEMENTARY STANDARD DRAWINGS AND ALL OTHER APPLICABLE

PROPOSED 6004 LAWN DRAIN MUNICIPAL BYLAWS AND POLICIES, UNLESS NOTED OTHERWISE.

@ (MMCD STANDARD DRAWING S12)

BARK MULCH 2. THE DEVELOPER SHALL BE RESPONSIBLE FOR CONTACTING ALL

PROPERTY OWNERS WHOSE LAND WILL BE AFFECTED BY THE PROPOSED

S WORKS ONE MONTH IN ADVANCE OF COMMENCEMENT OF CONSTRUCTION.

1 1 PROPOSED STORM SEWER SERVICE CONNECTION THIS APPLIES PARTICULARLY WHERE WORKS WILL ENCROACH ON
>3 5[ 4 PRIVATE LANDS SUCH AS FILL SLOPES FROM RAISED ROADWAYS,
RS ST

RUCTION OF
- PROPOSED PERFORATED PIPE SANITARY SEWERS IN EASEMENTS. THE DEVELOPER SHALL OBTAIN FROM
TOPSOIL THE PRIVATE PROPERTY OWNERS WRITTEN PERMISSIONS FOR ANY
INCURSIONS ONTO THEIR LANDS AS STATED ABOVE.

NATIVE PLANTS TO ABSORB POLLUTANTS

N2 SWALE DENOTING DIRECTION OF FLOW 3. ELEVATIONS OF EXISTING UNDERGROUND UTILITIES SHALL BE PROVEN IN
GEOTEXTILE FILTER THE FIELD PRIOR TO _COMMENCEMENT OF CONSTRUCTION BY THE
"PE" DEVELOPER. WHERE THE POSSIBILITY OF DAMAGE TO EXISTING
FABRIC CLASS "PE" TYPE 2 UNDERGROUND UTILITIES MAY BE CAUSED BY NEW_CONSTRUCTION
SHOWN ON THESE PLANS, SUCH UTILITIES SHALL BE EXPOSED,
BIO-RETENTION SOIL RAISED/LOWERED, RELOCATED OR, IF NECESSARY, REMOVED BY THE
OWNER'OF THE UTILITY AT THE DEVELOPERS EXPENSE.

4. ALL CONNECTIONS TO THE EXISTING DRAINAGE SYSTEM ARE TO TO BE
CARRIED OUT BY THE CONTRACTOR UNLESS OTHERWISE NOTED.

0.1m
MIN.

MIN.

l_,

TS SRR e 5. NOTIFY THE UBC 48 HOURS IN ADVANCE OF ANY CONSTRUCTION OR
ARSI COARSE SAND UTILITY RELOCATION.
£ 6. REPORT ANY DISCREPANCIES TO TEAM 9 CONSULTING PRIOR TO
=2 CONSTRUCTION.
R R 0
w2 7. RESTORATION OF EXISTING DRIVEWAYS AND WALKWAYS TO CONFORM TO
= 1509 PVC PERF. PIPE THE_UBC SPECIFICATIONS AND TO THE IMPACTED PROPERTY OWNERS'
WRITTEN ACCEPTANCE.

3" DRAIN ROCK 8. ALL MANHOLE AND CATCH BASIN LIDS SHOWN ON CONTRACT DRAWINGS
—_ ARE TO FINISHED GRADE ELEVATIONS.

9. ELEVATION OF MANHOLE LID AND CATCH BASIN ON PAVEMENT TO BE
SET TO TOP OF BASE COURSE ELEVATION, WHEN THE FINAL LIFT IS LAID
DETAIL A: BIOSWALE DETAILS AT A LATER DATE) THE MANHOLE LID AND CATCH BASIN GRATE ARE

0 BE RAISED TO FINISHED GRADE AT DEVELOPERS COST.
SCALE: NTS.

o

ALL CATCH BASIN LEADS TO BE 150 mm IN DIAMETER AT 2.0% SLOPE
MIN. UNLESS OTHERWISE NOTED.

. OFFSET OF ALL INSPECTION CHAMBERS (IC) TO BE IN ACCORDANCE
WITH THE CURRENT UBC STANDARDS.

I

ALL EXISTING ICs AND X-DRAINS ARE TO BE FLUSHED TO ENSURE
CB GRATE TO BE IN C18 FRAME AND COVER PROPER WORKING ORDER AND REPLACED IF NECESSARY.

ACCORDANCE WITH /"WITH 'STORM' MARKING 13. MARK ALL CAPPED STUB ENDS WITH STAKE IN ACCORDANCE WITH
MMCD.

“

ROADWAY CLASSIFICATION
PAVEMENT

>

ALL GAS AND WATER CONNECTIONS CROSSING UNDER DITCHES ARE TO
BE LOCATED AND ADJUSTED FOR THE STORM SEWER INSTALLATION

.| ._,‘ BEFORE BACKFILLING OF TRENCH AT DEVELOPERS COST.
SODDED BOULEVARD OR 15. SYMBOL SHOWN THUS INDICATES FLOW DIRECTION
CONCRETE UTILITY STRIP
H H 16. BOULEVARDS ARE TO BE CONSTRUCTED TO THE CURRENT EDITION OF
= THE MASTER MUNICIPAL CONSTRUCTION DOCUMENTS (MMCD) AND CITY
2009 @ 1% MIN 6006 PRECAST OF DELTA STANDARDS UNLESS OTHERWISE SHOWN ON CONTRACT
DRAWINGS. BOULEVARDS TO BE SLOPED TO ICs WHERE APPLICABLE.
M CONCRETE SUMP

900¢ X 450 "INLET STYLE
CATCH BASIN

MODEL: LANGLEY
CONCRETE GROUP CB-2
100mm GRANULAI
PIPE BEDDING

200¢ PVC SDR-35 CB LEAD,
@ 1% TOEX. STM
FLEXIBLE JOINT,

I || TRAPPING HOOD BY "CB.

TRAPP CO. LTD." OR
APPROVED EQUAL

ROROROROR

ARG A

100mm GRANULAR
REQUIRED PIPE BEDDING
DETAIL B: PAN CATCH BASIN DETAILS

SCALE: NTS.
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INFORMATION ON EXISTING UTILITIES MAY NOT BE COMPLETE OR ACCURATE. || SEE DWG D1-955-305 DETAIL A FOR
PRIOR TO CONSTRUCTION CONSTRUCTOR SHALL EXPOSE LOCATIONS OF ADDITIONAL INFORMATION ON BIOSWALE (TYP)
EXISTING UTILITIES AND ADVISE THE ENGINEER OF RECORD OF POTENTIAL
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INFORMATION ON EXISTING UTILITIES MAY NOT BE COMPLETE OR ACCURATE.
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GAURD RAILING (TYP.)

1.0m

240m

GAURD RAILING

RETAINING WALL SECTION
SCALE: NTS.

PROPOSED SIDEWALK

150mm MIN GRANULAR FILL

REINFORCED BACKFILL

GEOGRID TENSAR
UX1100MSE (OR EQUIVALENT)

RETAINED BACKFILL

1.0m
HEIGHT OF BLOCK WALL

CONCRETE MINI BLOCKS
(BY WALL SUPPLIER)

CONCRETE MINI BLOCK

0.4m

MIN. THICKNESS
T
TO BE VERIFIED
BY GEOTECH

GEOTEXTILE NEILEX
NONWOVEN 4545 (OR EQUIVALENT)

LEVELING PAD MATERIAL IMPORTED GRANULAR

MAXIMUM 1H=1V SLOPE/

TO BE DETERMINED BY GEOTECH

BACKFILL OR APPROVED NATIVE BACKFILL
MINIMUM THICKNESS OF (T)
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FRAMING PLAN

24000

I
W250x49 (TYP. 1o>/

W360x51 ([[[YP. 13

3000

W530x66 (TYP. 4/

I

[

35125

6000

65mm 45|

W530x66 (TYP. 2

W250x49 (TYP. 10
x89x7.9 (TYP. 66,

5mm 45 MPA CONCRETE TOPPING

DETAILS:

RAILING DESIGN:
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1

1
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1

]]!]HH

W530x66 (TYP. 4/

PA CONCRETE TOPPING ON 76mm FLUTED DECK

W360x51 (TYP. 13/

SIDE VIEW LOOKING NORTH

FOOTING DESIGN:

2301

L152x89%7.9 (TYP. 66, | |||||| |||||”|

53066 (TYP. 6

3699

{~65mm 45 MPA CONCRETE TOPPING

2-80mm x 15mmCONTINUITY STIFFENERSS

GIRDER TO COLUMN CONNECTION:
W250x49
COLUMN
W530x66
GIRDER _1
22.2¢3 A325 BOLTS (TYP. 6
1102x102x9.4 (TYP. 2)
iy 0
W530x66 i
< DGIRDER _— |_W250x49 |
[ COLUMN
™ u

BEAM TO GIRDER CONNECTION:

W530x66
GIRDER

EACH FACE
IDE

2-80mm x 15mmCONTINUITY STIFFENER®EACH FACE

W250§49 N N
A750 COLUMN
] [ ] W360x51
250mmx250mmx10mm BASE PLATE REAM
J\/ 2220 A325 BOLTS (TYP. 6
d
g
g
4 d L102x102x9.4 (TYP. 2,
g
BEAM TO COLUMN CONNECTION:
] FRONT SIDE
\Hsstzsm.a Top
5600 ‘ 10M @124mm SPACING EACH DIRECTION
1250mm HS51x51x4. ‘ EVOZEEJ)I(\:E
(TYP.2) 30 MPA CONGRETE ‘ W250x49

i W250x49 I N COLUMN

2 COLUMN W360x51 1

3 BEAM oF

= ‘ W360x51
[ ] ' Y R—
] O 22,20 A325 BOLTS (TYP. 6)—1
Ll o 1102x102x9.4 (TYP. 2)—]
W360x5
BEAM
S25x25x%4.8 22.20 A325 BOLTS (TYP. 6
L102x102x9.4 (TYP. 2) /I/
1250mm HS51x51x4.8 (TYP. 2
UBC| THE UNIVERSITY OF BRITISH COLUMBIA TEAM 9 STRUCTURAL
PLOT DATE 2022-04-06 ﬁ
W Applied science CIvL 446 WESBROOK MALL PHASE 4 REDESIGN -
REV DATE REVISIONS NAME ROADWORKS
0 2022-04-06 | ISSUED FOR TENDER H. SANDHU

H.SANDHU

SENIOR DESIGN

DATE

2022-04-06

ER

DESIGNED

QUALITY CONTROL
QUALITY ASSURANCE
DRAWN

H.SANDHU

A NIJAR DATE

DATE _2022-01-08

2022-03-20

TRAFFIC SIGN DETAILS

A.NATT

H. SANDHU

DATE
DATE

2022-03-25

FILE NUMBER

R1-100-101

PROJECT NUMBER

446-T9-WB

DRAWING NUMBER

R1-955-500

0




et —

—C.0.—

e | —

STREET LIGHTING LEGEND

PROPOSED 9.1m 124W LED ATBO-P304-R2-4K
DAVIT STREET LIGHT POLE

LUMINAIRE ON RED PHASE CONDUCTOR
LUMINAIRE ON BLACK PHASE CONDUCTOR

PROPOSED 2 NO.6 RW90 STREET LIGHTING & 1 NO.8
RW9Q0 BOND IN PROPOSED 32mm R.PVC CONDUIT

PROPOSED 32mm RIGID PVC (CONDUIT ONLY)
FOR FUTURE EXTENSIONS

EXISTING 3 NO.6 RWSO STREET LIGHTING & 1 NO.8
RW9Q BOND IN EXISTING 32mm R.PVC CONDUIT

CONTRACTOR TO LOCATE AND TIE INTO
STUB FROM PHASE 3, NORTH OF PHASE 4. IF
NO STUB IS LOCATED, CONTRACTOR TO DIP

OF NEAREST UTILITY POLE.

ITEM DESIGN REQUIREMENTS DESIGN ACHIEVED
STREET NAME(S) WESBROOK MALL
PEDESTRIAN CONFLICT HIGH
ROAD CLASSIFICATION ARTERIAL

ILLUMINATION TYPE

9.1m HIGH 124W LED- ATBO-P304-R2-4K

SPACING (MAX) 20m 20m
ILLUMINANCE LEVEL (AVG.) 17.0 LUX 19.5 LUX
ILLUMINANCE UNIFORMITY RATIO . .
(AVG.MIN 3.0:1 3.0:1

j L r L
E = | |
[ —-] B R
~> ~& ~> ————
%
C —
> == R 8 "
== i ; |
£ L
| T 3
CONTRACTOR TO LOCATE AND TIE INTO
STUB FROM PHASE 3, NORTH OF PHASE 4. IF
NO STUB IS LOCATED, CONTRACTOR TO DIP 31: 3
OF NEAREST UTILITY POLE.
INFORMATION ON EXISTING UTILITIES MAY NOT BE COMPLETE OR ACCURATE.
PRIOR TO CONSTRUCTION CONSTRUCTOR SHALL EXPOSE LOCATIONS OF
EXISTING UTILITIES AND ADVISE THE ENGINEER OF RECORD OF POTENTIAL
CONFLICTS.
- e
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STREET LIGHTING LEGEND

PROPOSED 9.1m 124W LED ATBO-P304—R2-4K

ITEM

DESIGN REQUIREMENTS

DESIGN ACHIEVED

DAVIT STREET LIGHT POLE STREET NAME(S) WESBROOK MALL
LUMINAIRE ON RED PHASE CONDUCTOR PEDESTRIAN CONFLICT HIGH
B LUMINAIRE ON BLACK PHASE CONDUCTOR ROAD CLASSIFICATION ARTERIAL
ILLUMINATION TYPE 9.1m HIGH 124W LED- ATBO-P304-R2-4K
%L— PROPOSED 2 NO.6 RW90 STREET LIGHTING & 1 NO.8
RWS0 BOND IN PROPOSED 32mm R.PVC CONDUIT SPACING (MAX) 20m 20om
—C.O.—  PROPOSED 32mm RIGID PVC (CONDUIT ONLY) ILLUMINANCE LEVEL (AVG.) 17.0 LUX 19.5 LUX
FOR FUTURE EXTENSIONS ILLUMINANCE UNIFORMITY RATIO 3.0 3.0:
[AVG..MIN.) 0:1 011

7474—L— EXISTING 3 NO.6 RWSO STREET LIGHTING & 1 NO.8
RWS0 BOND IN EXISTING 32mm R.PVC CONDUIT

r

,,,,,,,,,,,,,,,,,,,,,,,,,,
[~ = ] E —3
B R< > «— a— B
L L L (= L R B R
| | |
—— @& C i ) ; [ )
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INFORMATION ON EXISTING UTILITIES MAY NOT BE COMPLETE OR ACCURATE.
PRIOR TO CONSTRUCTION CONSTRUCTOR SHALL EXPOSE LOCATIONS OF
EXISTING UTILITIES AND ADVISE THE ENGINEER OF RECORD OF POTENTIAL
CONFLICTS.
- e
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STREET LIGHTING LEGEND

PROPOSED 9.1m 124W LED ATBO-P304—R2-4K
DAVIT STREET LIGHT POLE

LUMINAIRE ON RED PHASE CONDUCTOR
LUMINAIRE ON BLACK PHASE CONDUCTOR

PROPOSED 2 NO.6 RW90 STREET LIGHTING & 1 NO.8
RWS0 BOND IN PROPOSED 32mm R.PVC CONDUIT

PROPOSED 32mm RIGID PVC (CONDUIT ONLY)
FOR FUTURE EXTENSIONS

EXISTING 3 NO.6 RWSO STREET LIGHTING & 1 NO.8
RWS0 BOND IN EXISTING 32mm R.PVC CONDUIT

ITEM DESIGN REQUIREMENTS DESIGN ACHIEVED
STREET NAME(S) WESBROOK MALL

PEDESTRIAN CONFLICT HIGH

ROAD CLASSIFICATION ARTERIAL

ILLUMINATION TYPE 9.1m HIGH 124W LED- ATBO-P304-R2-4K
SPACING (MAX) 20m 20m
ILLUMINANCE LEVEL (AVG.) 17.0 LUX 19.5 LUX
\(iglg\ll:ﬁﬂ():E UNIFORMITY RATIO 3.0:1 3.0:1
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STREET LIGHTING LEGEND

PROPOSED 9.1 1248 LED, ATHO_P304_R2—4K ITEM DESIGN REQUIREMENTS DESIGN ACHIEVED
Jm — - -
@==  [AVIT STREET LIGHT POLE STREET NAME(S) WESBROOK MALL
R LUMINAIRE ON RED PHASE CONDUCTOR PEDESTRIAN CONFLICT HIGH
B LUMINAIRE ON BLACK PHASE CONDUCTOR ROAD CLASSIFICATION ARTERIAL
4leL—  PROPOSED 2 NO.6 RWOO STREET LIGHTING & 1 NO.8 ILLUMINATION TYPE 9.1m HIGH 124W LED- ATBO-P304-R2-4K
RWSO0 BOND IN PROPOSED 32mm R.PVC CONDUIT SPACING (MAX] 20m 20m
—CO.—  PROPOSED 32mm RIGID PVC (CONDUIT ONLY) ILLUMINANCE LEVEL (AVG.) 17.0 LUX 19.5 LUX
FOR FUTURE EXTENSIONS TLUMINANCE UNIFORMITY RATIO - -
(VO] 3011 3011
44| —  EXISTING 3 NO.6 RWS0 STREET LIGHTING & 1 NO.8
RWS0 BOND IN EXISTING 32mm R.PVC CONDUIT
’——ﬁ—g T — | —¥
F,ﬁ&' | ]
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B
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— & 3 = 3
INFORMATION ON EXISTING UTILITIES MAY NOT BE COMPLETE OR ACCURATE.
PRIOR TO CONSTRUCTION CONSTRUCTOR SHALL EXPOSE LOCATIONS OF
EXISTING UTILITIES AND ADVISE THE ENGINEER OF RECORD OF POTENTIAL
CONFLICTS.
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STREET LIGHTING LEGEND

o PROPOSED 9.1m 124W LED ATBO-P304-R2-4K
DAVIT STREET LIGHT POLE
R LUMINAIRE ON RED PHASE CONDUCTOR
B LUMINAIRE ON BLACK PHASE CONDUCTOR
%L— PROPOSED 2 NO.6 RW90 STREET LIGHTING & 1 NO.8

RW9Q0 BOND IN PROPOSED 32mm R.PVC CONDUIT

—C.0.—  PROPOSED 32mm RIGID PVC (CONDUIT ONLY)
FOR FUTURE EXTENSIONS

ITEM DESIGN REQUIREMENTS DESIGN ACHIEVED
STREET NAME(S) WESBROOK MALL
PEDESTRIAN CONFLICT HIGH
ROAD CLASSIFICATION ARTERIAL

ILLUMINATION TYPE

9.1m HIGH 124W LED- ATB0-P304-R2-4K

SPACING (MAX) 20m 20m
ILLUMINANCE LEVEL (AVG.) 17.0 LUX 19.5 LUX
ILLUMINANCE UNIFORMITY RATIO [ )
[AVGMN] 3011 3011

%L— EXISTING 3 NO.6 RWSO STREET LIGHTING & 1 NO.8
RW9Q BOND IN EXISTING 32mm R.PVC CONDUIT

CONTRACTOR TO LEAVE A
CONDUIT ONLY STUB FOR
FUTURE OSL UPGRADES

— = .
L :
R ] R f\
1 | | j\
I & 7 ———§— i — @

CONTRACTOR TO LEAVE A

CONDUIT ONLY STUB FOR
FUTURE OSL UPGRADES

W 16 AVENUE

INFORMATION ON EXISTING UTILITIES MAY NOT BE COMPLETE OR ACCURATE.
PRIOR TO CONSTRUCTION CONSTRUCTOR SHALL EXPOSE LOCATIONS OF
EXISTING UTILITIES AND ADVISE THE ENGINEER OF RECORD OF POTENTIAL

CONFLICTS.
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