&TY OF CITY CLERK'S DEPARTMENT

VANCOUVER Access to Information & Privacy

File No.: 04-1000-20-2020-218

May 28, 2020

s.22(1)

Re: Request for Access to Records under the Freedom of Information and Protection
of Privacy Act (the “Act”)

I am responding to your request of March 31, 2020 for:

Geotechnical report by Thurber Engineering Ltd. regarding lands at 480
Broughton Street as part of the Coal Harbour Phase Il project.
Date range: January 1, 2017 to December 31, 2017.

All responsive records are attached.

Under section 52 of the Act you may ask the Information & Privacy Commissioner to review any
matter related to the City’s response to your request. The Act allows you 30 business days from
the date you receive this notice to request a review by writing to: Office of the Information &
Privacy Commissioner, info@oipc.bc.ca or by phoning 250-387-5629.

If you request a review, please provide the Commissioner’s office with: 1) the request number
assigned to your request (#04-1000-20-2020-218); 2) a copy of this letter; 3) a copy of your
original request for information sent to the City of Vancouver; and 4) detailed reasons or
grounds on which you are seeking the review.

Please do not hesitate to contact the Freedom of Information Office at foi@vancouver.ca if you
have any questions.

City Hall 453 West 12th Avenue Vancouver BC V5Y 1V4 vancouver.ca
City Clerk's Department tel: 604.873.7276 fax: 604.873.7419



Yours truly,
Cobi Falconer, FOI Case Manager, for
[Signature on file]

Barbara J. Van Fraassen, BA
Director, Access to Information & Privacy

Barbara.vanfraassen@vancouver.ca
453 W. 12th Avenue Vancouver BC V5Y 1Vv4

*If you have any questions, please email us at foi@vancouver.ca and we will respond to you as
soon as possible. Or you can call the FOI Case Manager at 604.871.6584.

Encl.
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THURBER ENGINEERING LTD.

June 16, 2017 File: 17566

City of Vancouver
Vancouver City Hall
453 West 12" Avenue
Vancouver, BC

V5Y 1Vv4

Attention: Christiaan lacoe, P.Ag.

GEOTECHNICAL ASSESSEMENT COAL HARBOUR PARCEL 1.5 DEVELOPMENT
480 BROUGHTON STREET, VANCOUVER, BC

Dear Christiaan:

Thurber Engineering Ltd. has completed an environmental and geotechnical investigation at
480 Broughton Street (Parcel 1.5 or Lot 12) in Vancouver, BC. This letter describes our
understanding of the project, summarizes the results of our investigation and provides preliminary
geotechnical comments and recommendations regarding site preparation, foundation design, and
basement wall pressure design.

It is a condition of this letter that Thurber's performance of its professional services is subject to
the attached Statement of Limitations and Conditions.

1. BACKGROUND

We understand the City intends to develop 480 Broughton Street as per the Proposed Mixed
Use Development Plan for Coal Harbour Parcels 1.1 and 1.5, dated February 24, 1997. Phase 1
of that plan included the construction of the Coal Harbour Community Centre on Parcel 1.1 (or
Lot 13), which was carried out in the late 1990s and early 2000s.

Phase 2 includes the construction of a school, daycare, and non-market housing building on
Parcel 1.5 (the Site), which is currently used as a paved parking lot for the Community Centre.
The construction plan includes an eight to nine-storey high building (daycare and housing) with
one to two levels of below grade (school and gym).

Our scope of work was to carry out a geotechnical assessment of the Site and provide
geotechnical comments and recommendations regarding site preparation and permanent design
for the proposed development.

Information provided to us by the City for our review included:

e Geotechnical Report by Macleod Geotechnical Ltd. titled: Coal Harbour Community
Centre and Parkade, dated March 4, 1998.

900, 1281 West Georgia Street, Vancouver, BC V6E 3J7 T: 604 684 4384 F: 604 684 5124
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e Seawalk Assessment Report by WorleyParsons titled: 2072 Coal Harbour Seawalk
Condition Assessment, dated January 24, 2013.

e Structural Record Drawings S1 to S4, S10 and S11 by C.Y. Loh Associates Ltd. for the
Coal Harbour Community Centre Phase 1, dated February 6, 2002.

e Report for Preliminary Development Permit Application by Henriquez Partners titled:
Proposed Mixed Use Development Coal Harbour Parcels 1.1 & 1.5 for City of Vancouver,
dated February 24, 1997.

The geotechnical report and the structural record drawings for the Coal Harbour Community
Centre do not reference the version of the Vancouver Building By-laws used. However, it is likely
that the 1987 by-laws were used for design. The existing community centre is supported on pile
foundations. The piles comprise a combination of expanded base and timber or steel pipe.
Macleod’s report describes a 15 m wide densified zone along the north side of the site to reduce
the potential for lateral soil movement during the design earthquake. Additionally, the piling plan
shows a 10 m wide densification zone within the footprint of the existing building. These plans
have been attached in Appendix B for reference. No information regarding the design of the
densified zones for the Community Centre or the seawall were available to us. However, we
assume that vibro-replacement (stone columns) were installed during densification.

2. PROGRAM OF WORK
2.1 Preparation for Fieldwork, and Review of Existing Information

Prior to conducting our field investigation, we reviewed information in our files as well as publicly
available surficial geology maps. A BC One Call was completed to obtain underground utility
information prior to starting fieldwork. Further, we reviewed background information provided by
the City. Relevant test holes logs from Macleod’s 1998 report have been incorporated into this
letter.

2.2 Geotechnical Investigation

On April 21, 2017, Western Leakage Services Ltd. was retained by Thurber to scan each of the
proposed test hole locations for underground utilities. Based on the results of the utility scan, the
test hole locations were adjusted in the field to avoid a utility strike. A total of eight potential drilling
locations were marked in the field.

On April 24, 2017, Thurber mobilized Sea to Sky Drilling Ltd.’s truck mounted wash bore rotary
drill rig to conduct our investigation. Two wash bore rotary test holes (TH17-01 and TH17-02)
were advanced to 9.8 and 12.2 m depth, respectively. Standard Penetration Tests (SPTs) were
completed at 1.5 m intervals and representative disturbed samples were collected from the SPT
split spoon sampler and returned to our laboratory in Vancouver for routine visual classification
and moisture content testing. Both test holes were terminated 3 m below the surface of bedrock.
Upon completion, the test holes were grouted and sealed in general compliance with groundwater

Client:  City of Vancouver Date: June 16, 2017
File No.: 17566
E-File: 20170616_smp_gty LET_480 broughton geotech_17566.docx Page 2 of 8
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protection regulations. The test holes were logged in the field by an experienced Thurber
engineer.

At TH17-01, we encountered poor sample recovery within the top 5.5 m of soil. Further, due to
the spacing of the SPT samples, a soil layer at TH17-02 was not visually recorded. Therefore, to
supplement the wash bore rotary drilling, a Thurber geotechnical engineer was on site on April 26,
2017 to log the auger holes during the environmental investigation.

2.3 Results

The results of the drilling and laboratory testing are provided on the attached test hole logs. The
logs provide complete and detailed descriptions of the soil and groundwater conditions
encountered during the investigation and must be used in preference to the generalized
descriptions provided below.

A generalized soil stratigraphy is provided in the Table 1.

Table 1 — Soil Stratigraphy

Unit Elevation Thickness Description

(m) (m)

Sand to silty sand to gravelly (fill).
- Loose to dense.
1 kel 39105.75 | Water content varies from 9% to 31%.
- SPT blow counts range from 6 to 31 blows / 300 mm.
Woodwaste with trace to some silt and traces of sand
and gravel.
2a 0.3to-21 06to1.6 - Loose to compact / firm.
- Water content varies from 189% to 373%.
- SPT blow counts range from 6 to 10 blows / 300 mm.
Medium to coarse sand to silty sand to some silt and
shell fragments (beach deposit).
- Very loose.
- Water content varies from 25% to 27%.
- SPT blow count of 2 blows / 300 mm.
- Not encountered in TH17-1.
Silty sand to sandy silt to silt (glacial marine).
- Hard.
- Water content varies from 16% to 26%.
- SPT blow counts of 96 blows / 300 mm.
Siltstone to sandstone (bedrock).
Not - Hard.
investigated | - Water content varies from 13% to 30%.
- SPT blow counts vary from 61 to >100 blows / 300 mm.

2b [-07t0o-74 |0.7t03.7

4 -19to-74 |(03t022

5 -0.5t0-4.5

Client:  City of Vancouver Date: June 16, 2017
File No.: 17566
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The groundwater level was measured in environmental monitoring wells on April 27, 2017 and
May 3, 2017. The groundwater depth varied from 3.6 to 4.8 m. Given that the site is located
adjacent to Coal Harbour, the groundwater levels are anticipated to be influenced by tide levels.

3. GEOTECHNICAL COMMENTS AND RECOMMENDATIONS
3.1 Site Preparation

Existing underground services and utilities within the proposed building footprint should be
relocated or terminated at the property line. Construction would comprise excavation of fill and
native soils within the building area down to proposed grades. Due to the proximity of the
neighbouring community centre, road and seawall, installation of a shoring system would be
required to provide temporary lateral support to the sides of the excavation.

3.2 Ground Improvement

The densification zones discussed in Macleod’s report and shown on C.Y.’s drawings were likely
designed to pervious by-law requirements and would not likely provide adequate lateral resistance
to the liquefied soils. Therefore, to limit liquefaction and lateral movement of the underlying soils,
consideration should be given to completing ground improvement. Given the presence of
woodwaste and silty soil do not densify using ground improvement using techniques such as
installation of stone columns. Therefore, other ground improvement methods should be
investigated.

The existing densification berms are likely designed to a previous building code and the
performance of the berms may not meet current code requirements. Therefore, the resistance to
liguefaction and lateral movement of the existing berms during the design earthquake are not
known. Given this uncertainty, the benefits of these berms should be ignored until further
information is available.

Ground improvement using deep soil mixing could be considered to limit soil liquefaction/lateral
movement of soil. Additionally, consideration could be given to supporting the portions of the
building on top of the improved soil mass. For preliminary design, the deep soil mixing should be
located along the north side of the of the building and return along a portion of the west side of
the building/site. The mixing should extent down to Units 4 or 5 and have a lateral width of
between 0.7 and 1 times the depth from the underside of foundation to the top of the competent
soil. The actual length and width of the improved soil mass can be refined during the detailed
design stage.

3.3 Foundation Design

Conceptual design drawings for the proposed development by Henriquez Partners show that the
lowest floor level at El. 0.987 m. The proposed structure could be supported on a combination of
spread footings and deep foundations (piles) bearing on Units 4 or 5. The test hole logs show that
the top surface of Units 4 and 5 (foundation soil), slopes from south to north and varies from about
El. -0.5 to -1.9 m. However, it is not clear if the original design will be revised.

Client:  City of Vancouver Date: June 16, 2017
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The test hole logs show that the site is underlain by fill of varying density/consistency over
woodwaste and loose sand to sandy silt to silt (beach or bottom deposits). These deposits will not
provide adequate support for the proposed building foundations unless they are improved by soil
mixing. Footings or piles should be founded on the underlying till-like soil and bedrock (Units 4
and 5).

Foundations for the proposed structure could include one of the following options. Option 1,
support the southern portion of the proposed structure on spread footings bearing on Units 4 and
5. At a given distance, the foundation would transition to large diameter drilled shafts/pile
foundations. This assumes that no ground improvement will be completed to limit liquefaction and
lateral spread of the underlying soils during the seismic event.

Option 2, as above, at the southern end of the building, the building could be supported on spread
footings bearing on Units 4 or 5. At the north end of the building improve the soil mass (as
described in Section 3.2) to limit the effects of liquefaction and lateral movement of soil.
Foundations for the north end of the building could possibly be supported on the improved soil
mass. To provide foundation support between the spread footings at the south and the improved
soil mass to the north, small diameter steel pipe piles could be used.

3.4 Spread Footings

Where depth to foundation soils (Units 4 or 5) is relatively shallow, portions of the building could
be supported on spread footings. For Ultimate Limit State design, a factored bearing resistance
of 900 kPa with a geotechnical foundation factor, ® = 0.5 may be used for foundation design. This
assumes that the bearing soils will comprise undisturbed glacial marine till-like soil (Unit 4) or
bedrock (Unit 5). When the excavation down to foundation soil is impractical, pile supported
foundations should be considered.

3.5 Deep Foundations / Piles

As described in Section 3.3, portions of the proposed structure could be supported on deep
foundations (steel pipe piles or shafts) that extend down into Units 4 or 5. The piles would likely
be required to be drilled into the soil to achieve the required axial and lateral resistance. In
Option 1, it is assumed that no measures would be completed to limit liquefaction/lateral
movement of soil. For this option, consideration should be given to installing large diameter (say
1.5 to 2 m) piles to resist inertial loads and kinematic soil movement during the design seismic
event.

In Option 2, if a ground improvement measures are completed, small diameter (say, 610 mm)
steel pipe piles could be installed (drilled in) between the improved soil mass and the spread
footings (to the south) to provide foundation support for the structure.

During the detailed design stage and when design loads are available, the pile size and axial
compression resistance could be provided. It is not known if tension resistance will be required
from the piles. However, this can be reviewed during the detailed design stage.

Client:  City of Vancouver Date: June 16, 2017
File No.: 17566
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3.6 Seismic Considerations

The existing community centre was likely designed to the 1987 Vancouver Building By-laws. The
proposed structure will likely be designed to the 2014 Vancouver Building By-laws. The structural
engineer should assess if a structural separation between the existing and the proposed structure
will be required as the two structures would likely respond differently during a seismic event.

3.6.1 Site Class

For spread footings bearing on the till-like soil or bedrock, Site Class C would be suitable for
foundations design. Site Class F, would be suitable for pile foundations at this location. For Site
Class F, a site specific response analysis should be completed during the detailed design phase
of the project. The structural engineer should assess the potential challenges associated with a
structure that is partially supported on spread footings and on piles.

3.6.2 Liquefaction

The test hole logs show that the north end of the site is underlain by loose to dense sand to silty
sand (fill) and soft / very loose silt to silty sand and sand (beach deposits). These deposits are
likely susceptible to seismically induced liquefaction or strain softening. During the design seismic
event, these soils will likely experience strength loss and which would result in settlement of the
ground surface and lateral movement of the soil. Estimates of post liquefaction settlements and
lateral flow slide should be addressed during the detailed design stage.

3.7 Basement Wall Design

In Appendix C of the Macleod report is a letter discussing flood potential for the Community
Centre. Groundwater levels are reported to vary from EIl. 0 to 1.5 m along the north side and
greater than El. 2.0 m on the south side of the existing building.

The groundwater level fluctuations are not known at this site. Therefore, we have assumed that
the basement walls will likely be affected by hydrostatic pressure (groundwater or tidal action)
depending on final design depth of the building. Therefore, consideration should be given to
waterproofing or tanking the basement to reduce the likelihood of infiltration of water and to resist
hydrostatic pressure or the installation of a pumping / permanent drainage system. However, if
the groundwater level is determined to be lower than the underside of proposed floor elevation
tanking of the basement would not be required and groundwater seepage could likely be managed
with pumped sumps.

3.8 Backfill

Perimeter backfill adjacent to City of Vancouver property should be in completed in general
compliance with the City of Vancouver’s Street Restoration Manual.

Client:  City of Vancouver Date: June 16, 2017
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3.9 Construction

It is anticipated that temporary shoring will be required to provide lateral support to the sides of
the excavation. Temporary shoring systems could comprise the installation of sheet piles, jet grout
columns, secant piles, etc. that are embedded into the underlying till-like soil or bedrock. The
benefits of these systems are that they can provide a cut-off to reduce the likelihood of migration
of groundwater into the excavation. Additionally, installation of dewatering wells may also be
required to lower the groundwater table or reduce infiltration into the excavation.

These are temporary construction issues and are typically the responsibility of the general
contractor.

3.10 Key Considerations for Next Phase

a. The lateral extent and an understanding of the seawalk and the community centre
densification berm should be investigated. This information may be available from exp
Services Inc. (formerly Macleod Geotechnical Ltd.).

b. Long term monitoring of the groundwater level to gain further understanding of the
groundwater regime. Installation of additional groundwater monitoring wells may be
required.

c. For Site Class F, a Site Specific Ground Response Analysis should be completed to
provide input for structural design.

d. Detailed assessment of liquefaction and lateral spreading (lateral loads) during the seismic
event. This may include development of numerical model.

Client:  City of Vancouver Date: June 16, 2017
File No.: 17566
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STATEMENT OF LIMITATIONS AND CONDITIONS

1. STANDARD OF CARE

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction. No
other warranty, expressed or implied, is intended or made.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a summary
nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between Thurber and the
Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein, all of which together
constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST
BE MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT
WITHOUT REFERENCE TO THE WHOLE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were descrbed to Thurber by the Client. The
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the extent
that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically requested by
the Client to review and revise the Report in light of such alteration or variation.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client. NO OTHER
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER'S WRITTEN CONSENT AND SUCH USE
SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents of the
Report belong to Thurber. Any use which a third party makes of the Report, is the sole respons bility of such third party. Thurber accepts no responsibility
whatsoever for damages suffered by any third party resulting from use of the Report without Thurber’s express written permission.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and identification
of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate equipment by
experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an inherent risk that
some conditions will not be detected and all documents or records summarizing such investigations will be based on assumptions of what exists
between the actual points sampled. Actual conditions may vary significantly between the points investigated and the Client and all other persons
making use of such documents or records with our express written consent should be aware of this risk and the Report is delivered subject to the
express condition that such risk is accepted by the Client and such other persons. Some conditions are subject to change over time and those making
use of the Report should be aware of this possibility and understand that the Report only presents the conditions at the sampled points at the time of
sampling. If special concerns exist, or the Client has special considerations or requirements, the Client should disclose them so that additional or
special investigations may be undertaken which would not otherwise be within the scope of investigations made for the purposes of the Report.

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in evidence
at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations, information
and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any deficiency,
misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts of the Client or
other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and instructions and is not
required to carry out investigations to determine the truth or accuracy of such representations, information and instructions.

c) Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction to
confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report’s recommendations and the final
design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts.

d) Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those interpreted
conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance, in accordance
with the requirements of many regulatory authorities.

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the potential
to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the escape,
release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and accurately
identified to Thurber by the Client prior to the commencement of Thurber’s professional services.

7. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in the
Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land.

HKH/LG_Dec 2014
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- GENERAL NOTES'

1. This structure hos been designed in accordance with the Voncouver Burldlng By—Low 6134
includrng the design for seismic forces. :

2, Read structural drawings together with architectural, mechanical and other drawings for

detail dimensions, locations of door and window openings, duct work, recesses, Inserts -

and other items. |In the event of discrepancias between drawings, the more stringent
requirements shali be followed.

3. See Architectural, Landscape, Mechanical and Electrlcal drawings tor depressnons pads,
curbs, trenches in slabs etc. :

4. Verity all dimensions and examine site conditions prior to fabrication of all items to
ensure correct fit.

5, For conditions not expiicitly shown, contractor shall request clarifications from the
engineer betore proceeding with the work.

€. Provide adequate shoring or bracing during construction to resist ali forces including
forces such as wind, seismic and unbalanced forces due to construction sequence.

7. Observe and enforce all construction safety measures required by the Vancouver Building
By—Law 6134, Part 8 and the Worker's Compensation Board of British Columbia. Employ a
qualified profess:onal specialty Engineer registered in British Columbia for the design
of all false work and temporary support of all structural elements, earth banks, roads,
etc. It is the sole responsibility of the Contractor to ensure that ne part of the
work is subjected to o load which will endanger the safety of the building or workers.
Use temporary brocnng where necessary to support all loads to which structure may be
subjected, inciuding erection equipment and c¢onstruction operations.

8. INSPECTION
Provide a minimum of 24 hours notice to the Engineer for routine inspections of:

pllas, prior-to formlng for plle caps or tfoundations

reinforcing steel, prior to each concrete pour

masonry, before each grout pour ‘

structural steel, prior to application of steel decking and before conceolment
steel studs, prior to apptication of sheathing

stesl deck, before placing reinforcemant or concrete

steel deck, before placing concrete

The Contractor is responsible for pre—inspecting the work and confirm completeness
prior to inspection by the Engineer.

8. DESIGN LIVE LOADS

Snow Load Values Ss = 1.6 kPa
Sr = 0.3 kPa
Basic root snow |load 1.58 kPa
{plus additional snow bunld—up where applicable) -
Roof live load : 4.8 kPa
interior slabs 4.8 kPa
Community Centre ground floor, gym levael floor _ 4.8 kPa
Ramp, loading and ground leve! turn around for vehicles 12.0 kPa
Parking levels except as above 2.4 kPa
Mechanical rooms 3.6 kPa
Corridors, exits and stairs 4.8 kPa
For soil loads on suspended siabs see drawing S6
Basic wind pressure {1:30 probabifity) 0.55 kPa

Seismic¢ Factors
Za = 4
I =1 R

10.  FOUNDAT IONS

¢.2
1.3

4
2

v
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Foundation design based on the geotechnical report prepared by MacLeod Geotechnlcal
Dated March 4, 1998 (File Number: X29-C).

Al towable soil bearing pressure for spread footings: 500 kPa

Refer to gesotechnical report tor type and anticipated depths of bearing stratum.
Lateral earth pressure on basement walls: Equivaient fluid pressure of 5.5 kN/m™3 but
not tess than 20 kPa for first 4000 below grade

Minimum depth of footings for frost cover to underside of footings: 600 mm
At changes of depths of foundations, slope footing at 1.5H:1V maximum.

At locations where spread footings are used in place of short piles,

soil conditions must be inspected by the Geotechnical Engineer to verify the conditions
and confirm the aliowable soil bearing pressure after excavation and prlor to
construction of form work for footings and walls.

Protect notive soils from softening and frost. Remove all sottened or frost damaged
soils prior to placing of reinforcement and concrete.

Provide adequate means of removing water from excavations and trenches. Excavations to
be free of water prior to and during concrete placement.

Compact fills in maximum |ifts and to densities as noted in the geotechnical report or
as directed by the Geotechnical Engineer and test for compaction at sufficient
intervals to verity conformance.

Provide a minimum of 150mm of wel | graded sand and grovei below all interior and
exterior slabs on grade on prepured sub—-base.

Do not back fill behind basement wails until a minimum of 7 days after the completicon of
interior floor systems unless walls are adequately braced. _

Do not back fiil behind contilever retaining walis untiil concrete has ottained 28 day
compressive strength. Back fill both sides ot retalning walls simultaneously untit
lower soil level is reached.

11. PILES (GENERAL)

Base tender on number of piles shown, with length catcuiated from cut—off elevation to
tip elevation shown on drawings. |In tender, provide a unit price for changes to
aggregate pile lengths per metre.

For further details of piles and driving, refer to the geotechnical report and pile
specifications.

The Geotechnical Engineer retained by the Owner will provide continuous full—time

inspection of the pile driving., Provide a minimum of 48 hours notice to the
Geotechnical Engineer for inspection of the piles and driving operation.

12. TIMBER/STEEL PIPE PILES

Treated timber piles: to contorm to CSA CAN3-056-M79, with minimum 300mm diameter at
putt, minimum 250mm at tip., Treat piles to CAN/CSA 0OB0—-Series—M89 with 100% creosote
oil to obtain a minimum net retention of 160 kg/m™3 and a minimum penetration of 20mm.

Steel pipe piles: 219¢ x 8.18mm ¢/w 20mm tip piate, filied with concrete.
r/w 4—15m vertical, 10M ties @ 200 o/c full length.

The tip of all timber pifles is to be fitted with a steel drive shpe°
Timber/Steel Pipe Pile Capacity: 180 kN

13. EXPANDED BASE CONCRETE PILES
Install expanded base concrete piles under the continuous inspection of the

Geotechnical Engineer., Piles to penetrate a minimum of 0.5 metres into the dense till
or bedrock which underiy the compressible layers but total length of piles not to be

less than 3m. -
: Pile size Compression Capacity Vertical Reinforcement
500 mm shaft dia 1080 kN €6—25M full length

Tension on tension piles (as shown) 300 kN

Provide D11.5 @ 80 spiral ties for all vertical pile reinforcement.
No splices are permitted in reinforcement for concrete piles.

14. CONCRETE

Provide concrete and perform work to CSA A23.1-84, Test concrete to CSA A23.2-94.
Testing of concrete to be pertormed by an independent testlng agency approved by the
Engineer and retained by the Contractor.

Cast a set of 3 cylinders from each day's pour for 7 day and 28 day tests. Cast an
extra 2 cylinders from suspended slab and beam pours for field curing and testing to
determine strength of concrete prior to stripping forms.

Properties of Mixes:

Mix / Use Strength Stump Air Aggregate Class SP

A Lean Concrete

20 MPa - 100+/-30 - 20 mm —_ opt
B Pile caps and grade beams.

30 MPa 80+/-20 3~-5% 20 mm —_ opt
C Parking slabs, wails and columns. Ramp slab, walls, sidewalk and roof slab.

35 MPa 80+/-20 5-8% 20 mm# c—1 yes
D Gym floor, other fully interior floor siabs of community centre

30 MPa 80+/-20 - 20 mm* — yes
E Exterior concrete including: sidewalks not cast |ntegrully with structure, curbs,

planters, landscape walls and features. Roof level slabs. Muitipurpose floor and
atl other concrete not specifically listed. -

32 MPa 80+4/-20 | 5-8% 20 mm C-2 opt
F Concrete topping on Steel deck and on Precast Ceoncrete ‘

25 MPg 80+/-20 - 20 mm S opt
G Masonry Grout

20 MPa 150+/-50 - 10 mm —_— opt
H Concrete expanded base piies — refer to specification section 023865
J Concrete fill in steel pipe piles :

' 30 MPa 80+/-20 - 20 mm — opt

15.

16.

17.

Other admixtures:

N e m\c“" g

Mix notes:

Mlnzmum cqnpressave strength at 28 doys (MPo)

- Strength =
Slump = Slump, +/— 20mm, as measured before addition of superplostlcazer
: : Contractor to make siump tests from each truck of concrete. Reject

concrete with non—contorming slump.

Aggregate = Nominal size of coarse aggregate (mm)

* = Use 10mm. aggregate in walls with congested reinforcement

Alr = Entroined air. Air entraoining admixtures to conform to CSA
" CAN3—A266.2-M78. Contractor to make air content tests from each truck
of concrete. .

# = provide 5-8% for concrete exposed to weather

SP = Superplasticizer:

yes = mandatory use

opt = may be used at Contractor’s discretion where needed to improve workability

Class = Exposure Class. Mix design to meet or exceed requirements of

exposure class in accordance with CSA A23.2-84
Cement: type 10 (normol) portliand cement to CAN/CSA-A5-83.

not permitted

Caicium chloride: ' : :
to CSA CAN3—-A266.2-M78 with the prior approvol of the Engineer.

Grout (for steel plate/concrete connections and where shown): non-shrink, nonferrous,
premixed grout developing a minimum compressuve strengths of 30 MPa at 3 days, and 55

MPa at 28 days.
Bonding Agent: Sternson Bonding Agent ST—433. Apply bonding agent in accordance with

" manufacturer’s written instructions to all faces of existing concrete at interface with

new cast—in—place concrete.

Floor Hardener: dry-shake applied hardener, Mastercon by Master Builders applied in
strict accordance with manufacturer’s written instructions. Apply to parking slab on
grade ond other locations where specified by the Architect.

Concrete anchors and inserts: Use Hilti MSL, HVA and other anchors and inserts in
strict accordance with the manufacturers instructions where shown or required. No
substitutions permitted without the prior written consent of the Engineer.

The Contractor shall be responsible for design of all formwork, falsework and temporary
shoring. Use mechanical vibrators throughout to compoct concrete. Use keyed
construction joints. Check all applicable drawings for locations of block—outs,
anchors and embedded inserts before concrete is placed.

No conduit, boxes or other Inserts are permitted in columns without the prior written
approval of the Engineer. Forms and reinforcing steel must be inspected by the
Engineer before concrete is ploced

Do not remove forms for foundations, pile caps and walls until a minimum of 24 hours
after concrete is ploced and the concrete has attalned a strength ot at least 10 MPa.
Forms for suspended slabs may be removed and reshoring installed after the concrete has
attained at legst two—thirds of the specified strength. Reshoring to remain in place
until concrete has developed full specified strength. Strength of concrete at time of
stripping forms to be determined by testmg field cured concrete cylinders, at the

Contractor’s expense.

PRECAST CONCRETE

The precast prestressed units shall be supplied and erected by an experienced plant
manufacturer in accordance with the specifications ot the Canadian Prestressed
Institute. Design of the precast units to be performed by a Professional Engineer
registered in British Columbia retained by the supplier for the loads indicated, in
accordance with CSA A23.4-94 and the Vancouver Bulldlng By—-Law 6134, Confugurot:on and
exact shape of unit to conform to the manufacturer’s forms and plant within the
limitations shown on the drawings. Depth of units to conform to the structural drawings.

Concrete for units to be normal weight (2400 kg/m™3). Precast concrete units shall be
cast in smooth steel forms, free from ragged -edges, potchwork, fins, excessive form oil
and other irregularities. Top of units to have a rough surface to accept topping.

Cover to reinforcement for concrete to conform to CSA A23.1-94., All exposed hardware
for precast units to be primed except where field welded. Touch up field welds and

unpainted steel with 2 coots of approved paint after installation and atter weiding has
been inspected.

Submit shop drawings to the Engineer for review prior to fabrication. All shop
drawings to be signed and sealed by the Professional Engineer responsible for the
design of the units.

Loading for precast floor tees (superimposed, unfactored): Live Load 4.8 kpa
Super imposed Dead load: See rcot loading diagram on S6.

RE INFORCING STEEL

Use new deformed reinforcing bars conformin? to CAN/CSA G30.18-M92, grade 400W unless noted.

Welded wire fabric to CSA G30.5-M1983(R1991 Place reinforcing steel to CSA A23.1-94

Clear cover to reinforcement (unless noted otherwise):

S0mm expanded base concrete piles

75mm surfaces of concrete cast against the ground

50mm formed surtfaces exposed to earth or weather, sides of pilecaps
40mm concrete fill in steel pipe piles

40mm to stirrups in beams and slabbands

40rmm to outside of ties in c¢olumns, interior faces of walls in parkade
25vm  surfaces of slabs and interior surfaces of walls except at parkade
40mm top surfaces of slabs at parkade and ramp

S0mm bottom surfaces of siabs at parkade and romp

30mm exterior taces of walls

Splice reinforcement as follows (unless noted otherwise):
Bar size 10M 15M 20M 25M 30M . 35M
Lap splice 450 670 880 1380 1670 1950 mm  uncoated
580 870 1160 1820 2180 2550 mm  epoxy coated
Welded wire mesh: 300 mm . :
Ladder reinforcement for masonry walls: 300 mm
Stagger vertical and horizontal splices in adjacent bars in walis, grade beams, and
continuous bars in beams.

All concrete to be reinforced. Reinforcement for slabs, walls, curbs, planters,
architectural concrete and other concrete not expiicltly detailed:

wall or siab horizontal vertical siab
thickness wall reinf. wall reinf. reint.
180mm or less 10M @ 200 10M @ 200 1CM @ 300 EW BOT

200mm to 300mm 15M @ 300 EF 16M @ 300 EF 15M @ 400 T&B EW
Irregularly shaped concrete elements : 15M @ 200 each way placed 40mm from
each surface and 1-15m ot each corner.

For other thicknesses, reinforcement to be proporticonal to the above.

In addition to reinforcement shown on plans and details, provide:
Corner bars to match horizontal wall reinforcement at wall intersections.
Dowels, hooked one end, in footings, pile caps, foundation walls and slabs tec match
vertical reinforcement in supported etements including: concrete wail, masonry wall,
coliumn and to match zone reinforcement.
Two 15M bars at the ends of walls. =
Two 15M top bars continuous at all free edges of suspended slabs, stagger lap
splices.
Two 15M bars around all wall and slab openings, extending 6C0mm beyond edges.
Two 16M x 1500 mm long diagonal bars at corners of wall and slab openings and steps
in walls.

Do not cut slab reintorcement at openings, spread reinforcement around openings.
Provide nonferrous siab bolsters to adequateiy raoise reintorcement to proper leve! and
al |l necessary carry bars reguired to maintain reinforcement in position. :

takv - h s .rcement

MASONRY

Masonry design and construction to CSA S304.1-94.

Concrete unlt masonry conforming to CSA A165-Series—94.

standard units: type H/15 MPa(net area)/A/M
Use metric block sizes and running bond throughout.

Mortar: to CSA A179-94 type "S” proportaoned by volume

Grout: coarse grout to CSA A179-94.
Grout ali cells containing reinforcing stee! or steel inserts, top two courses of
walls, lintels and foundation walls.

Reinforcing steel: deformed bars to CAN/CSA G30.18-M92, grade 400W,
Joint reinforcing: 3.66 mm ladder type to ASTM AB2Z and ASTM 185 for weld and shear
i strengths. Sized to suit block width.
Minimum reinforcement for walis (u.n.o.):
Vertical: 1-15M @ 800mm
Horizontal: 1-20M @ 1200mm
Ladder reinforcement: @ 600mm starting 400mm from bottom of wall.

Unless noted otherwise, provide:

Dowels into footing or suspended slab at bottom and top of wall to match vertical wall
reinforcement. .

Corner bars to match all horizontal wall reinforcement.

One 20M horizontal in top two courses of all walls and in top course of parapet walls.
One 20M in horizontal courses containing steel inserts, joist pockets, etc., extending
at least 600mm each side of insert or pocket.

One 15M verticol at ends of walls and at wall intersections.

One 20M around openings, extending 200mm beyond corners.

Two 10M continuous (stagger lap splices) at top of all planter walls & curbs

Partition walls: Provide L102x102x8x200 mm long brackets each side of new
partition walls at maximum spacing of 1200mm centres fostened to structure obove with
two 16mm diameter Hiltl Kwik Bolts in each angle. For special details of continuous

channel over walls above change rooms, see structural drawing S4 and architectural details.

18.

19.

20.
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STRUCTURAL STEEL

~Structural steel to contform to CAN/CSA G40.21-M92 wu.n.o.

HSS shapes: grade 350W, class C

W shapes: grade 350W

C, S, L, plates and other sections: grade 300W

P:pe sections: to ASTM A53 grade B, min. yield strength 24t MPa

Round bars for hangers and bracing, to CAN/CSA G40.21-M92 , grade 260W min
Reinforcing bars welded to structura! steel shapes: to CAN/CSA G30. 18—M92 graode 400W.
Bolts, nuts and washers: to ASTM A325, minimum size 3/4"

Anchor belts, nuts and washers: to ASTM A307 u.n.o.

Headed studs: weldable mild steel conforming to CSA S18.1-94 and CSA A23.3-94,
Appendix H, minimum size 20mm diameter u.n.o.

Clevises and turnbuckles: Except where detailed otherwise, clevises, turnbuckles and
accessories to be as |isted in A.1.S5.C Manual of Steel Construction, Eighth
Edition, gaivanized. Clievises to be fit with maximum size pin tec suit clevis
number and with stainiess steel cotter pin. :

Substitution of -members shown on drawings may be permitted with the prior approval of
the Engineer, provided the substituted member has equal or higher strength and .

“rigidity. Cost for any substitutions to be included in the contract price.

All steel (except steel embedded in concrete, 50mm around tield welded joints,
galvanized items and when fireproofed) to receive one coat of approved shop primer
atter fabrication. Touch up unpaointed stee! and steel around field welds with one coat
ot approved paint after erection. At field welds, remove paint prior to welding and
touch up same day with primer to prevent staining to exposed concrete. All exterior
steel for canopies and other elements to be hot—dip galvanized except where stainless
steel is shown.

Structural steel fabricator to be cert:tled by the Canadian Welding Bureau to CSA
W47.1-82, Division 2.1 or Division 1.

Unless detailed, all structural steel connections to be designed by o Professionatl
Engineer registered in British Columbia retained by the steel fabriccotor te Vancouver
Buiiding By—-Law 6134 for 75% of the total uniform load capacity of the member or for
force shown. Shop drawings to be sealed by the Professional Engineer responsibie for
the detgiil design.

The Contractor shall be responsible.for the supervision of the fabrication of the

'structurao! steel. A Protessional Engineer or testing agency, retained by the steel

tabricator is required to submit a letter prior to the review of shop drawings stating

that he will be responsible for inspecting and testing the welds for the structural steel.

Refer to specifications.

Perimeter Deck Angle: Provide a continuous angle or bent pilate L76x76x6 4 mm around
perlmeter of all steel deck except where other sizes detailed.

STEEL DECK

Fabricate and install steel deck in accordance with- CSA S136—94 and the Canadian Sheet.
Steel Building Institute Standards. Steel deck shall be roli~formed fiat metal
contorming to ASTM A446. Use high—-bond type deck for decking with concrete topping,
for composite action with a wipe—coat. Roof deck to have a G90 zinc coating.

install deck continuous minimum three spans where possible uniess pre—approved,

Weld deck through the iow rib te supporting structurai steel members by means of 20 mm
diameter fusion welds at 300mm o/c. Form end laps over supports overlapped not less
than 75 mm. Weld deck to supports along perimeter and intermediate supports at maximum
300mm centres. Fasten side laps by mechanical methods at 600mm o.c. Paint all deck
weids with approved zine—~rich paint. The deck erector shall instali headed studs onto
beams through deck in the field or shail coordinate with.steel! fabricator to have studs

. shop installed and deck cut around studs in field to suit.

The deck erector shall cut all openings in the stee! deck. Reintforce all openings
between 150 mm and 450 mm square with L76x76x6.4 each side perpendicular to flutes ond
extending two flutes each side of opening. Openings larger than 450 mm square fo be
framed by structural steel fabricator between adjacent support members.

Submit shop drawings to the Engineer for review prior to tabrication. $Show deck size,
iayout, fastening conditions and allowable loading for spans shown. Shop drawings to
be seoled by the Protessional Engineer registered in British Columbia who is
respensible for the steel deck des:gn

WELD NG

Welding design and practice to W59-M1989. ‘
All welding to be performed by Canadian Welding Bureau approved welders in accordance
with CSA W47.1-82,

Minimum welds, except where shown or required by connection design:
Minimum leg size of welds to be 6 mm’
Connections of bracing members: length of weld to develop at least 100% of the
axial tension capacity of bracing members, but not less than 50mm long on each
side of joint.
Other connections between members: as required by design but not less than 50mm
long weld on each side of joint. :
All welds between members at exterior locations to be continuous to seal joint
trom water penetration.

inspection and testing of welds:
To be performed by a testing agency approved by the Engineer and paid directly
by the Steel Fabricator. Refer to specification for details of testing required.
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