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Test Pile Driving Summary 

Project: City of Winnipeg Water Treatment Plant Client: City of Winnipeg 

Contractor: Subterranean (Manitoba) Ltd. Project Number: 3398-055-00 

Location: Proposed Clearwell  Driving Date: March 2, 2005 

Driving Hammer: Link Belt 520 Personnel: Nelson Ferreira, M.Sc., EIT 

Follower 8.2m Pile Length: 19.0m 

 

Pile # Northing 
(m) 

Easting 
(m) 

Ground 
Elevation  (m) 

Top of 
Pile (m) 

Tip Elevation 
(m) 

Pile Diameter 
(mm) 

Refusal 
Criteria* 

(bl /25 )

Final Set 
(mm) 

9362 5524079.56 647811.39 237.20 233.55 214.55 400 15 22/19/13 

8276 5524132.64 647788.49 236.95 233.65 214.65 400 15 19/13/13 

8004 5524159.76 647798.73 237.02 235.04 216.04 400 15 25/20/20 

8229 5524135.53 647785.42 236.90 233.95 214.95 400 15 25/19/19 

8898 5524106.99 64776897 236.13 234.50 215.50 400 15 15/15/15 

9249 5524089.58 647797.95 236.54 234.59 215.59 350 10 25/25/10 

9024 5524101.65 647833.99 238.47 234.49 215.49 350 10 19/19/13 

8807 5524110.47 647810.96 237.57 233.91 214.91 350 10 20/10/10 

8187 5524137.99 647828.13 238.20 234.58 215.58 350 10 23/19/10 

8438 5524125.03 647848.92 239.07 234.39 215.39 350 10 8/6/0 

*Refusal criteria increased 25% due to Follower. 



Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 9362
Pile Type: Precast
Pile Size: 400mm

Cast Date: 15-Feb-05
= Supplier: Con-Force

Supplier #: P132

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 237.20m

Top of Pile: 233.55m
Tip Elevation: 214.55m

Refusal Criteria: 15 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters 15 16 22 25 28 35 60 90
Details for Final Set 1 2 3 4 5 6 7
Penetration for 15 blows (mm) - - - - 22 19 13

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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230.0m

~226.3m

233.55m

237.20m

214.55m

~760mm

400mm

~450mm
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 8276
Pile Type: Precast
Pile Size: 400mm

Cast Date: 14-Feb-05
= Supplier: Con-Force

Supplier #: P152

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 236.95m

Top of Pile: 233.65m
Tip Elevation: 214.65m

Refusal Criteria: 15 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters 13 25 30 40 47 52 54 59
Details for Final Set 1 2 3 4 5 6 7
Penetration for 15 blows (mm) - 50 30 22 19 13 13

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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~450mm

82
76



Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 8004
Pile Type: Precast
Pile Size: 400mm

Cast Date: 14-Feb-05
= Supplier: Con-Force

Supplier #:

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 237.02m

Top of Pile: 235.04m
Tip Elevation: 216.04m

Refusal Criteria: 15 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters
Details for Final Set 1 2 3 4 5 6 7
Penetration for 15 blows (mm) 50 40 25 25 25 20 20

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 8229
Pile Type: Precast
Pile Size: 400mm

Cast Date: 14-Feb-05
= Supplier: Con-Force

Supplier #:

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 236.90m

Top of Pile: 233.95m
Tip Elevation: 214.95m

Refusal Criteria: 15 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters 20 25 30 30 30 30 40 50
Details for Final Set 1 2 3 4 5 6 7
Penetration for 15 blows (mm) 40 35 30 25 25 19 19

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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~226.3m

233.95m

236.90m

214.95m

~760mm

400mm

~450mm
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 8898
Pile Type: Precast
Pile Size: 400mm

Cast Date: 15-Feb-05
= Supplier: Con-Force

Supplier #: P150

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 236.13m

Top of Pile: 235.50m
Tip Elevation: 215.50m

Refusal Criteria: 15 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters - - - - 26 26 31 38
Details for Final Set 1 2 3 4 5 6 7
Penetration for 15 blows (mm) - - 17 30 15 15 15

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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~226.3m

235.50m

236.13m

215.50m

~760mm

400mm

~450mm
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 9249
Pile Type: Precast
Pile Size: 350mm

Cast Date: 15-Feb-05
= Supplier: Con-Force

Supplier #:

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 236.54m

Top of Pile: 234.59m
Tip Elevation: 215.59m

Refusal Criteria: 10 blows/25mm
Follower Increase: 25%

Notes: -pile started to hang up before
the follower was used (ie. Top of
pile at grade). Normal driving 
after switching to the folower

-pile stopped dead at 215.59m

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters - - 38 40 49 50 55 63
Details for Final Set 1 2 3 4 5 6 7
Penetration for 10 blows (mm) 50 45 45 40 25 25 10

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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~226.3m
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236.54m

215.59m
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~450mm
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 9024
Pile Type: Precast
Pile Size: 350mm

Cast Date: 15-Feb-05
= Supplier: Con-Force

Supplier #: P161

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 238.47m

Top of Pile: 234.49m
Tip Elevation: 215.49m

Refusal Criteria: 10 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters 6 10 25 80
Details for Final Set 1 2 3 4 5 6 7
Penetration for 10 blows (mm) 30 30 28 25 19 19 13

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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230.0m

~226.3m

234.49m

238.47m

215.49m

~760mm

350mm

~450mm
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 8807
Pile Type: Precast
Pile Size: 350mm

Cast Date: 15-Feb-05
= Supplier: Con-Force

Supplier #: P162

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 237.57m

Top of Pile: 233.91m
Tip Elevation: 214.91m

Refusal Criteria: 10 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters - - 16 22 34 36 42 65
Details for Final Set 1 2 3 4 5 6 7
Penetration for 10 blows (mm) - - - 25 20 10 10

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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214.91m
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 8187
Pile Type: Precast
Pile Size: 350mm

Cast Date: 15-Feb-05
= Supplier: Con-Force

Supplier #: P160

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 238.20m

Top of Pile: 234.58m
Tip Elevation: 215.58m

Refusal Criteria: 10 blows/25mm
Follower Increase: 25%

Notes:

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters - - - 17 17 23 24 50
Details for Final Set 1 2 3 4 5 6 7
Penetration for 10 blows (mm) - - 55 35 23 19 10

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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Project: Water Treatment Client: City of Winnipeg Location: ClearWell 
Plant Test Pile Prgm

Contractor: Subterranean Ltd. Project No: 3398-055-00 Personel: Nelson Ferreira, M.Sc., EIT

Pile Number: 8438
Pile Type: Precast
Pile Size: 350mm

Cast Date: 15-Feb-05
= Supplier: Con-Force

Supplier #: P164

Driving Date: 2-Mar-05
Hammer Type: Link Belt 520

Follower Length: 8.2m
Total Length: 19.0m

Alignment: Vertical
Ground Elevation: 239.07m

Top of Pile: 234.39m
Tip Elevation: 215.39m

Refusal Criteria: 10 blows/25mm
Follower Increase: 25%

Notes: - pile stopped dead at 215.39m

Continuous Pentration 1 2 3 4 5 6 7 8
blows per 0.3 meters - - - - 10 16 18 30
Details for Final Set 1 2 3 4 5 6 7
Penetration for 10 blows (mm) - - - - 8 6 0

Does Pile Meet Specifications? Y N Per:
Nelson Ferreira, M.Sc., EIT

Pile Information

Pile Driving Record
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230.0m

~226.3m

234.39m

239.07m

215.39m

~760mm

350mm

~450mm
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	Bid Op 166-2005_Spec Sections as of 050418.pdf
	GENERAL
	Work Included
	Work under this Section includes, but is not necessarily lim
	Final excavation to required elevations for the base slabs a
	Excavation to required elevations for the Outlet Building Su
	Design, install, and remove shoring for the Outlet Building 
	Supply and placement of granular levelling material.
	Supply, placement, and compaction of backfill and fill mater
	Disposal of surplus excavated material.
	Dewatering of excavations.


	Job Conditions
	Examination
	Visit the Site and note all characteristics and irregulariti
	To proceed with the Work will mean acceptance of the conditi
	Review the Geotechnical Report prior to submitting Bid for t

	Protection
	Use all means necessary to protect all materials of this Sec
	In the event of damage, immediately make all repairs and rep
	Protect benchmarks and structures against damage from equipm


	Reference Standards
	Conform to requirements of the National Building Code (NBC) 
	Comply with excavation and trenching regulations of Provinci

	Shop Drawings
	Submit shop drawings for shoring, bracing, and sheet piling 
	Employ a qualified Professional Engineer registered in the P

	Samples
	All materials incorporated into the Work of this Specificati
	The Contractor shall be wholly responsible for the control o
	The Contract Administrator reserves the right to reject any 
	There shall be no charge for any materials taken by the Cont
	All materials shall be reviewed and accepted by the Contract
	For granular materials, submit a 25 kg sample for coarse, gr
	Costs for analysis will be paid by the City.

	Compaction Testing
	Testing of compacted fill materials will be performed by an 
	The City will pay for the first series of tests only, on the
	Tests will be performed in accordance with American Society 
	The field density of the compacted layers shall be verified 
	Notify the Contract Administrator when Work of this Section 
	During Work tests, if tests indicate that compacted material
	Ensure compacted fills are tested and accepted before procee

	Geotechnical Information
	Refer to Section 02451 for a list of test hole logs and repo
	The Contractor should be aware that the surface soil conditi


	PRODUCTS
	General
	All materials to be subject to Contract Administrator's acce
	Granular materials to be composed of sound, hard, uncoated p
	Grading of granular materials to show no marked fluctuations
	Type 1:  pit run granular backfill shall consist of a clean,
	Type 2:  crushed gravel graded within following limits:
	At least 60% of material retained on 5 millimetres sieve to 

	Type 3:  pit run sand for levelling with maximum stone size 
	Type 4:  common backfill shall be free from organic material
	Type 5:  Impervious clay fill shall consist of high plastici
	Type 6:  Sand bedding shall be clean, well-graded, and free-
	Subdrain granular material is specified in Section 02620.


	EXECUTION
	General
	Familiarization
	Prior to all Work of this Section, become thoroughly familia
	Review and understand the geotechnical information.

	Protection
	Before starting Work, locate all utilities crossing the Work
	Protect and restore pavements, boulevards, grassed areas, et
	During construction, maintain roadways in a clean and safe c


	Finish Elevations and Lines
	For setting and establishing finish elevations and lines, se
	Carefully preserve all data and all monuments set by the reg

	Excavation
	Submit excavation plan sealed by qualified Professional Engi
	Perform excavation in strict compliance to Work Place Safety
	Excavate to noted limits and as required for walls and found
	When complete, request Contract Administrator to review exca
	Local pockets of material which, in the opinion of the Contr
	The completed excavation shall provide clean, level, solid, 
	Excavations are not to encroach on existing slopes and as in
	Backfill and compact all over-excavated areas under structur
	Make good all damage occurring as a result of inadequate, un
	Areas used for temporary stockpiling shall be restored to ex

	Shoring, Bracing, and Sheet Piling
	Provide all shoring, bracing, and sheet piling required to p
	Comply with all applicable rules and regulations of governme
	Erect shoring, bracing, and sheet piling independent of util
	Prefabricated cages or shields may be used to supplement or 
	Maintain shoring, bracing, and sheet piling during backfilli
	Remove all shoring, bracing, and sheet piling unless otherwi
	If shoring, bracing, and sheet piling are allowed to remain,
	Assume full responsibility for any failure, collapse, or mov

	Dewatering
	The Contractor shall be responsible for the control of surfa
	Dewatering systems shall be designed to expeditiously remove
	The dewatering systems must protect the subgrade soils from 
	All access roadways shall employ culverts as required for th
	The Contractor shall submit the proposed dewatering plan two
	All temporary ditching and water retention areas shall be li
	Discharge from pumps or other dewatering equipment shall be 
	Additional excavation made necessary by water in the excavat

	Backfilling, Fill, and Compaction
	Preparation
	Ensure areas to be backfilled are free from debris, snow, ic

	Backfilling and Filling
	Backfill and fill to grades, contours, levels, and elevation
	Backfilling shall be performed only after the watertightness
	Exercise care when backfilling on top of new structures.  Co
	Do not backfill against foundation walls until the perimeter
	Do not backfill against foundation walls until the roof and 
	After the Clearwell structure has been accepted by the Contr
	Maintain optimum moisture content of materials to permit com
	Compact each soil layer to at least the specified minimum de

	Bedding over Sub-Grade
	Type 1 pit run gravel fill for over excavation shall be plac
	Type 3 pit run sand for the levelling layer shall be spread 

	Backfill around Clearwell
	Type 1 pit run gravel fill and Type 4 common backfill shall 
	Successive lift placement of Type 1 and Type 4 shall be coor
	Type 5 impervious clay fill shall be placed in lifts not gre
	A homogeneous, continuous, low permeability zone of impervio
	The geotextile material for use as a separator between the i
	Care shall be taken when placing fill materials immediately 

	Sub-drain
	Requirements for the sub-drain coarse granular drainage mate

	Roof Cover
	Type 6 bedding sand on top of the Clearwell roof shall be sp
	Type 4 common backfill on top of the Clearwell roof shall be
	The geotextile material for use as a separator between the r
	The proposed construction method and type of equipment to be
	The bedding sand and common backfill may be placed concurren
	The Contractor shall coordinate installation of the specific
	Installation and schedule shall be submitted to the Contract


	Disposal
	Surplus material not required for backfill and fill purposes

	Clean-Up
	As excavation proceeds, keep roads, streets, and sidewalks c
	Clean-up and wash down to remove all dirt and excavated mate
	Clean at the end of each working day as directed by the Cont


	02451.pdf
	GENERAL
	Work Included
	Pick-up and delivery of precast concrete piles from supplier
	Coordinate with precast concrete pile supplier for the deliv
	Installation of precast concrete piles for the Clearwell for
	Installed test piles as per Test Pile information by UMA Eng

	Storage, Handling, and Installation
	Protect piles from damage due to excessive bending stresses,
	The Contract Administrator shall be the sole judge of the ac
	Replace rejected piles to satisfaction of Contract Administr
	Out of fabrication tolerances at time of installation.
	Cracked, spalled, or broken piles.
	Out of stated driving tolerances.


	Geotechnical Information
	Test Hole (TH) Logs
	Geotechnical information has been compiled from various sour
	By UMA Engineering Ltd.
	TH’s 04-01 to 04-10, 04-12 to 04-24, 04-31, and 04-33 to 04-
	TH’s 1 to 3 (1996).

	By Others
	TH A13 by KGS Group (1991).
	TH’s 3 to 6 by RM Hardy & Associates Ltd. (1977).
	TH 1 and 2 by Dyregrov Consultants (1993).


	The figure attached with the TH logs in Appendix A of these 
	UMA TH information is considered accurate at the locations d
	TH information is provided to assist in the Bidder’s evaluat

	Reports
	Additional reports and geotechnical information listed as fo
	Stage 1 geotechnical information as part of the Winnipeg Wat
	Water Impounding Reservoir - Cell #2 and Deacon Booster Pump
	Proposed Venturi Chambers Deacon Reservoir by Dyregrov Consu
	Deacon Reservoir Expansion Proposed Groundwater Monitoring P
	Shoal Lake Aqueduct Program 5 – Deacon Drainage Improvements
	Pile Driving records from DBPS by RM Hardy and Associates Lt
	Test Pile information by UMA Engineering Ltd. – see Appendix

	Information in these reports has been provided to assist in 

	The Contractor should be aware that the surface soil conditi
	Notify Contract Administrator in writing if subsurface condi


	PRODUCTS
	Materials
	Piles have been fabricated and supplied as specified in Sect
	Piles have been fabricated full length piles as indicated wi
	If pile extensions are required and allowed by the Contract 


	EXECUTION
	Delivery, Storage, and Handling
	Protect piles from damage due to excessive bending stresses,

	Equipment
	Prior to the commencement of pile installation, submit detai
	Impact hammers:  give Manufacturer's name, type, rated energ

	Hammer:
	Hammers to be selected on the basis of driveability analysis
	The driveability analysis shall include, but not be limited 
	Driveability analysis shall be submitted to the Contract Adm
	When required criteria cannot be achieved with the proposed 
	Drop hammers are not permitted.

	Leads:
	Construct pile driver leads to provide free movement of hamm
	Length:  provide length of leads so that use of a follower i
	Swing leads:  firmly guy top and bottom to hold pile in posi

	Followers:  when permitted, provide followers of such size, 

	Preparation
	Ensure that ground conditions at pile locations are adequate
	Pre-bore with an oversized auger bit to a depth no lower tha
	Completely infill any air space between wall of pre-bore hol

	Field Measurement
	Maintain accurate records of driving for each pile, includin
	Type and make of hammer, stroke, and related energy.
	Other driving equipment including water jet, driving cap, an
	Pile size and length, location of pile in pile group, and lo
	Sequence of driving piles in group.
	Number of blows per 25 millimetres for last 150 millimetres.
	Initial tip, final tip, and cut-off elevations.
	Re-driving records in accordance with items 3.3.1.1 to 3.3.1
	Other pertinent information such as interruption of continuo
	Record elevation taken on adjacent piles during, before, and
	All measurements, observations, and calculations associated 

	Provide Contract Administrator with three (3) copies of reco

	Driving
	Drive precast piles only when concrete has attained strength
	Use driving caps and cushions to protect piles.  Reinforce p
	Hold piles securely and accurately in position while driving
	Deliver hammer blows along axis of pile.
	Drive piles to practical refusal, as outlined in the geotech
	When driving precast concrete piles, adjust hammer, as requi
	Do not drive piles within 10 metres of masonry or concrete w
	Re-strike already driven piles lifted during driving of adja
	Remove loose and displaced material from around piles after 
	Cut off piles neatly and squarely at elevation ranges as ind
	Remove cut-off lengths from site on completion of work.

	Design Load Capacity
	Allowable design load capacity of piles at specified loads i
	400 millimetres diameter hex - 800 kilonewtons.

	Installation of each pile will be subject to the review of t

	Driving Tolerances
	Pile heads shall be within ± 100 millimetres of locations as
	Piles shall not to be more than 2% of length out of vertical

	Obstructions
	Where obstruction is encountered that causes sudden unexpect

	Repair/Restoration
	The Contract Administrator may require one (1) or more of th
	Pull out rejected piles and replace with new piles.
	Remove rejected pile and replace with a new, and if necessar
	Remove rejected pile and fill hole as directed by Contract A
	Leave rejected pile in place and cut off as directed by Cont
	Leave rejected pile in place, place adjacent pile(s), and mo

	No extra compensation will be made for removing and replacin

	Protection
	Protect adjacent structures, services, and work of other sec
	Arrange sequencing of pile driving operations and methods su
	Undertake review of all adjacent infrastructures with the Co
	Protection for pile strand ends:
	Highly visible protection safety caps shall be installed for
	The protection caps shall be highly visible and shall be mad
	Pile reinforcing strands shall be protected from severe bend




	02468.pdf
	THIS SECTION IS INCLUDED FOR INFORMATION ONLY FOR A DESCRIPT
	GENERAL
	Work Included
	Fabrication, storage, and loading of precast concrete piles,

	References
	Canadian Standards Association (CSA)
	CAN/CSA-A23.1-00/A23.2-00, Concrete Materials and Methods of
	CSA A23.4/A251, Precast Concrete – Materials and Constructio
	CAN/CSA-A3000, Cementitious Materials Compendium (consists o

	American Society for Testing and Materials Standard (ASTM)
	ASTM A82, Cold-drawn steel wire for concrete reinforcement.
	ASTM C260, Standard Specification for Air-Entraining Admixtu
	ASTM C494, Standard Specification for Chemical Admixtures fo


	Shop Drawings
	Submit shop drawings in accordance with Supplemental Conditi
	Each drawing submitted shall bear the signature and stamp of
	Indicate the following items:
	Lifting point details and locations.
	Storage support point locations.
	Connector details complete with calculations.
	Rock points.
	Concrete strength.
	Steel grades.
	Reinforcing details.
	Type and grade of steel.


	Certificates
	Piles delivered to the Site to be certified by Manufacturer 

	Review and Monitoring
	Provide free access to all portions of Work and cooperate wi


	PRODUCTS
	Materials
	Concrete mixes and materials:  to CSA-A23.1-00 and CSA-A23.4
	Reinforcing steel:  to CAN/CSA-G30.18.
	Cold-drawn steel wire for concrete reinforcement:  to ASTM A
	Supply or fabricate full length piles as indicated and provi

	Concrete Mixes
	Proportion normal density concrete in accordance with CSA-A2
	Use Type 50 Portland Cement.
	Minimum compressive strength at twenty eight (28) days:  35 
	Minimum cement content:  365 kilograms per cubic metre of co
	Maximum water to cementitious material ratio:  0.45.
	Nominal size of coarse aggregate:  16 millimetres maximum (2
	Air content:  5 to 8%, to ASTM Standard C260.
	Chemical admixtures:  in accordance with ASTM Standard C494.
	Pozzolanic mineral admixtures:  in accordance with CAN/CSA-A



	EXECUTION
	Fabrication
	Fabricate precast concrete piles to lengths as specified.
	Fabricate piles to following finish tolerances:
	Length:  plus or minus 3 millimetres per metre of length.
	Cross section:
	Solid sections:  minus 5 to plus 10 millimetres.
	Deviation from straight line:  not more than 3 millimetres p
	Deviation of internal core or void from true position:  10 m
	Pile head:  10 millimetres per metre from true right angle p
	Location of reinforcing steel main reinforcing cover:  minus


	Prestress piles under the direction of an experienced and co
	De-tension in a manner to keep eccentricity to a minimum.  R
	Quality and dimensions of piles will be determined by Contra

	Handling, Storage, and Delivery
	Inspection of the fabricated product upon shipment and certi
	Replace damaged piles to satisfaction of Contract Administra
	Protect piles from damage due to excessive bending stresses,
	The supplier shall provide cranage or other capacity for loa



	02620.pdf
	GENERAL
	Section Includes
	Materials and installation for constructing subdrains and ge

	Job Conditions
	Examination
	Visit the Site and note all characteristics and irregulariti
	To proceed with the Work will mean acceptance of the conditi

	Protection
	Use all means necessary to protect all materials of this Sec
	In the event of damage, immediately make all repairs and rep


	Reference Standards
	Conform to requirements of the National Building Code (NBC) 
	Comply with excavation and trenching regulations of Provinci

	Samples
	Submit samples in accordance with specification Section 0130
	All materials incorporated into the Work of this Specificati
	The Contractor shall be wholly responsible for the control o
	The Contract Administrator reserves the right to reject any 
	There shall be no charge for any materials taken by the Cont
	For granular materials, submit a 25 kg sample.  Ship samples
	Costs for analysis will be paid by the City.

	Delivery, Storage, and Handling
	During delivery and storage, protect geotextiles from direct
	The geotextile shall remain wrapped in a protective covering
	The Contractor shall ensure that breakdown or contamination 


	PRODUCTS
	Material
	Coarse Granular Drain Material
	The coarse granular for the subdrains and roof granular drai
	The granular drain material shall consist of clean, crushed 
	Individual rock particles shall be dense, sound, and resista

	Geotextile
	Two geotextile filter fabrics shall be required for the Work
	Geotextile A
	Nonwoven geotextile filter fabric at least 4.6 metres in wid
	Minimum tensile strength:  800 newtons to ASTM D4632 Grab Te
	Minimum trapezoid tear:  330 newtons to ASTM D4533 or CAN/CG
	Minimum equivalent opening size:  0.210 millimetres to ASTM 
	Acceptable products:  Trevira 1125 or Texel 7612 or accepted

	Geotextile B
	Nonwoven geotextile filter fabric at least 4.6 metres in wid
	Minimum tensile strength:  440 newtons to ASTM D4632 Grab Te
	Minimum trapezoid tear:  175 newtons to ASTM D4533 or CAN/CG
	Minimum equivalent opening size:  0.210 millimetres to ASTM 
	Acceptable products:  Trevira 1114 or Texel 7609 or accepted


	Drainage Pipe
	Perforated Polyvinyl Chloride (PVC) Pipe
	The perforated pipe shall be 200 millimetres nominal diamete
	All fittings for the drain pipe, including bends, tees, elbo

	Solid PVC Pipe
	The solid pipe shall be 200 millimetres nominal diameter, Sc
	All fittings for the drain pipe, including bends, tees, elbo


	Manholes
	Manholes to allow access to the subdrain pipes as shown on t



	EXECUTION
	General
	Prior to all Work of this Section, become thoroughly familia

	Finish Elevations and Lines
	For setting and establishing finish elevations and lines, se
	Carefully preserve all data and all monuments set by him.  I

	Geotextile
	All work related to the geotextile storage, handling, and in
	Prior to placing the fabric, the bedding material shall be c
	The fabric shall be overlapped at all joints a minimum of 60
	The fabric shall be loosely placed in order to allow conform
	Damaged geotextile, as identified by the Contract Administra

	Granular Drain Material
	The coarse granular drain material in the subdrains and roof
	Some hand placing and levelling may be required to procure a
	The coarse granular drain material shall be placed in lifts 
	Do not place granular material in frozen conditions.

	Perforated and Solid PVC Pipe
	All pipes shall be placed at the locations and inverts shown
	Care shall be taken to protect the pipe from damage, collaps
	The perforated pipes shall be placed on a minimum 50 millime
	Lay perforated pipes with perforations downwards at 4 o’cloc
	Make joints tight in accordance with manufacturer’s instruct
	Plug open upstream ends of pipes with watertight covers.
	Backfill of the solid PVC pipe and all interconnections to t

	Manholes
	The manholes shall be installed to the dimensions and at the

	Disposal
	Surplus material not required shall be disposed of off-site 

	Clean-Up
	As work proceeds, keep all work areas clean of dirt, excavat
	Clean at the end of each working day.
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	GENERAL
	Work Included
	Forms for all concrete and supporting falsework including de
	Formliner all for interior wall surfaces of water retaining 
	Wood or steel forms for all cast-in-place concrete.
	Void forms between structural elements and soil below.
	Shoring, bracing, and anchorage.
	Form openings for other trades.
	Coordinate installation of concrete accessories.
	Set anchor bolts, anchors, sleeves, frames, and other items 
	Clean erected formwork prior to concrete placement.
	Remove forms and supporting falsework.

	Design Standards
	Design and detail forms and supporting falsework in accordan
	Design to be done by a Professional Structural Engineer, reg

	Quality Assurance
	Construct and erect concrete formwork in accordance with CAN

	Shop Drawings
	Submit Shop Drawings in accordance with specification Sectio
	Clearly indicate sizes, methods of construction, materials, 
	Shop Drawings and design briefs are to bear the seal of a Pr
	Formwork, falsework, and reshoring are to be reviewed by the
	Professional Structural Engineer to report, in writing, that


	PRODUCTS
	Exposed Surfaces
	Square�edged, smooth surfaced panels true in plane, free of 

	Unexposed Surfaces
	Square-edged T&G lumber, plywood or other material, suitable

	Wood Materials
	Plywood:  douglas fir, conforming to CSA O121�M solid one si
	Lumber:  conforming to CSA O141�M.
	Nails, Spikes and Staples:  galvanized; conforming to CSA B1

	Prefabricated Forms
	Steel Type:  minimum 1.6 millimetres steel thickness; well m
	Tubular Column Type:  round, spirally wound laminated fibre 
	Void Forms:
	Void Form 1:  Moisture resistant treated paper faces; bio-de
	Void Form 2:  Expanded polystyrene, structurally sufficient 
	Protection for both Void Form 1 and Void Form 2 shall be one


	Accessories
	All materials used on surfaces that will be in contact with 
	Plain Form Liner:  acceptable product is Zemdrain MD-2 by Du
	Form Ties:  removable snap-off metal type, galvanized, fixed
	Form Release Agent:  colourless mineral oil which will not s
	Corner or Chamfer Fillets:  mill finished pine, widths as in
	Reglets:  mill finished pine, shaped to required cross-secti
	Sealing Tape:  reinforced, self-adhesive, waterproof kraft.


	EXECUTION
	Examination
	Before starting this Work, examine Work done by others which
	Notify the Contract Administrator of any conditions which wo
	Commencement of Work implies acceptance of existing conditio

	Erection
	Verify lines, levels, and centres before proceeding with for
	Construct formwork and falsework to meet design and regulato
	Arrange and assemble formwork to permit removal without dama
	Align joints and make watertight to prevent leakage of cemen
	Arrange forms to allow removal without removal of principal 
	Obtain Contract Administrator's acceptance before framing op
	Provide falsework to ensure stability of formwork.  Brace or
	Position form joints to suit any expressed lines required in
	Provide chamfer on all internal and external corners and edg
	Form chases, slots, openings, drips, and recesses as detaile
	Set screeds with top edge level to required elevations.
	Check and readjust formwork to required lines and levels dur
	Locate construction joints for beams and suspended slabs whe
	Provide reveals or reglets on construction joints as shown o

	Void Form
	Void forms shall be placed on prepared surfaces of levelling
	Void Form 1 shall be handled with care so as to maintain the
	Void Form 1 polyethylene film exposed edge around the Clearw

	Tolerance
	Construct formwork to produce concrete with dimensions, line
	Camber slabs and beams 6 mm per 3 m of span unless otherwise

	Inserts/Embedded Items/Openings
	Provide formed openings where required for pipes, conduits, 
	Accurately locate and set in place items which are to be cas
	Coordinate Work of other Sections and cooperate with trades 
	Coordinate installation of concrete accessories specified in
	Provide temporary ports or openings in formwork where requir
	Close temporary ports or openings with tight fitting panels,

	Field Quality Control
	Inspect and check complete formwork, falsework, shoring, and
	Inform Contract Administrator when formwork is complete and 
	Allow Contract Administrator to review each section of formw

	Cleaning
	Clean forms to remove foreign matter as erection proceeds.  
	During cold weather, remove ice and snow from within forms. 

	Formwork Preparation
	Apply form release agent in accordance with Manufacturer's r
	Do not apply form release agent where concrete surfaces are 
	Form liner shall be used on all columns and water retaining 

	Form Removal
	Notify Contract Administrator prior to removing formwork.
	Do not remove forms and falsework until concrete has gained 
	Forms shall remain in place a minimum of two (2) days and th
	Remove falsework progressively, in accordance with regulator
	Loosen forms carefully without damaging concrete surfaces.  
	If forms are left loosely in place for protection until curi

	Reshoring
	If reshoring is required, prepare and submit a schedule to C
	Reshore structural members where required due to design requ
	Install reshoring as required to permit progressive construc
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	GENERAL
	Work Included
	Reinforcing steel bars and welded steel wire fabric for cast
	Support chairs, bolsters, bar supports, and spacers for rein

	Quality Assurance
	Perform concrete reinforcing Work in accordance with Canadia

	Inspection and Testing
	If requested by Contract Administrator, submit three (3) cer

	Shop Drawings
	Submit bar lists and placing Drawings in accordance with spe
	Clearly indicate bar sizes, spacings, locations, and quantit
	Drawings and details to conform to CAN/CSA-A23.1-00, CAN/CSA
	Detail placement of reinforcing where special conditions occ
	Detail lap lengths and bar development lengths to CAN/CSA-A2

	Delivery and Storage
	Deliver, handle, and store reinforcement in a manner to prev
	Deliver bars in bundles, clearly identified in relation to b


	PRODUCTS
	Reinforcing Materials
	Reinforcing Steel:  minimum 400 MPa yield grade; deformed bi
	Welded Steel Wire Fabric:  plain type, conforming to ASTM A1
	Stainless Steel Bars:  ASTM Type 316.

	Accessory Materials
	Tie Wire:  minimum 1.6 mm annealed type, or patented system 
	Chairs, Bolsters, Bar Supports, Spacers:  adequately sized f
	Bar Chairs for exposed surfaces:  to be non-corrosive polyvi
	Bar Chairs for non-exposed surfaces:  Broken concrete blocks
	Threaded Couplers:  conforming to CSA-A23.3, American Concre


	EXECUTION
	Examination
	Before starting this Work, examine Work done by others which
	Notify the Contract Administrator of any conditions which wo
	Commencement of Work implies acceptance of existing conditio

	Fabrication
	Fabricate reinforcing steel in accordance with CAN/CSA-A23.1
	Locate reinforcing splices not indicated on Drawings at poin
	Fabricate within the following tolerances:
	Sheared length:  plus 0, minus 25 millimetres.
	Depth of truss bars:  plus 0, minus 10 millimetres.
	Stirrups, ties, and spirals:  plus 0, minus 10 millimetres.
	Other bends:  plus 0, minus 25 millimetres.

	All bending shall be done cold with a suitable machine accur
	After initial fabrication, reinforcing steel shall not be re
	Heating of reinforcing steel will not be permitted.

	Installation
	Place reinforcing steel in accordance with reviewed placing 
	Adequately support reinforcing and secure against displaceme
	Place reinforcing steel to provide concrete cover required b
	Maintain alignment as follows:
	Do not disturb or damage polyethylene film or void form whil
	Install protective sleeves on horizontal slab and footing do
	Install purpose made highly visible protective safety caps o

	Cleaning
	Ensure concrete reinforcing is clean and free from oil and d
	Remove all loose scale, loose rust, concrete from prior pour
	Remove concrete splatter on bars before concrete has hardene
	END OF SECTION
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	GENERAL
	Work Included
	Reinforcing steel bars and welded steel wire fabric for cast
	Support chairs, bolsters, bar supports, and spacers for rein

	Quality Assurance
	Perform concrete reinforcing Work in accordance with Canadia

	Inspection and Testing
	If requested by Contract Administrator, submit three (3) cer

	Shop Drawings
	Submit bar lists and placing Drawings in accordance with spe
	Clearly indicate bar sizes, spacings, locations, and quantit
	Drawings and details to conform to CAN/CSA-A23.1-00, CAN/CSA
	Detail placement of reinforcing where special conditions occ
	Detail lap lengths and bar development lengths to CAN/CSA-A2

	Delivery and Storage
	Deliver, handle, and store reinforcement in a manner to prev
	Deliver bars in bundles, clearly identified in relation to b


	PRODUCTS
	Reinforcing Materials
	Reinforcing Steel:  minimum 400 MPa yield grade; deformed bi
	Welded Steel Wire Fabric:  plain type, conforming to ASTM A1
	Stainless Steel Bars:  ASTM Type 316.

	Accessory Materials
	Tie Wire:  minimum 1.6 mm annealed type, or patented system 
	Chairs, Bolsters, Bar Supports, Spacers:  adequately sized f
	Bar Chairs for exposed surfaces:  to be non-corrosive polyvi
	Bar Chairs for non-exposed surfaces:  Broken concrete blocks
	Threaded Couplers:  conforming to CSA-A23.3, American Concre


	EXECUTION
	Examination
	Before starting this Work, examine Work done by others which
	Notify the Contract Administrator of any conditions which wo
	Commencement of Work implies acceptance of existing conditio

	Fabrication
	Fabricate reinforcing steel in accordance with CAN/CSA-A23.1
	Locate reinforcing splices not indicated on Drawings at poin
	Fabricate within the following tolerances:
	Sheared length:  plus 0, minus 25 millimetres.
	Depth of truss bars:  plus 0, minus 10 millimetres.
	Stirrups, ties, and spirals:  plus 0, minus 10 millimetres.
	Other bends:  plus 0, minus 25 millimetres.

	All bending shall be done cold with a suitable machine accur
	After initial fabrication, reinforcing steel shall not be re
	Heating of reinforcing steel will not be permitted.

	Installation
	Place reinforcing steel in accordance with reviewed placing 
	Adequately support reinforcing and secure against displaceme
	Place reinforcing steel to provide concrete cover required b
	Maintain alignment as follows:
	Do not disturb or damage polyethylene film or void form whil
	Install protective sleeves on horizontal slab and footing do
	Install purpose made highly visible protective safety caps o

	Cleaning
	Ensure concrete reinforcing is clean and free from oil and d
	Remove all loose scale, loose rust, concrete from prior pour
	Remove concrete splatter on bars before concrete has hardene
	END OF SECTION
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	GENERAL
	Work Included
	Joint Sealants.
	Joint Filler.
	Polyvinyl Chloride (PVC) Waterstops.
	Epoxy grout.
	Non-ferrous Grout.
	Latex Patching Agent.
	Epoxy Bonding Agent.
	Curing Compound.
	Moisture Retention Film.
	Fasteners.


	PRODUCTS
	General
	All materials that will come in contact with potable water s
	All materials shall be subject to the acceptance of the Cont

	Materials
	Joint Sealants:
	Sealants for all joints shall be non-sag two-part polysulphi
	Use compatible primer as per sealant Manufacturer’s requirem

	Joint Filler:
	Expansion joint filler:  rigid closed cell foam, CPD PVC Clo

	Waterstops:
	PVC waterstops stall conform to CGSB 41-6P-35M polyvinyl chl
	PVC waterstop joints (tees, crosses, and L’s) shall be mitre
	Waterstop PVC shall meet or exceed the performance criteria 
	Tensile strength 13.8 megapascals
	Ultimate elongation 370% minimum
	Hardness Shore A 80 ± 3
	Stiffness in flexure 4.8 megapascals
	Water absorption 0.5 maximum (48 hours)

	All PVC waterstop material shall be Arctic Grade.
	Expansive Waterstop:  acceptable products are SikaSwell S Se

	Epoxy grout:  Sika Talygrout, CPD Epoxy Grout, or accepted a
	Non-ferrous Grout:  Pre-mixed, non-shrink, Master Builders 7
	Latex Patching Agent:  Acrl Stix, Daraweld-C Latex Bonding A
	Epoxy Bonding Agent:  Master Builders Concresive 1001 LPL, D
	Moisture Retention Film:  Master Builders Confilm or accepte
	Fasteners:  fasteners (all nuts, bolts, washers, screws, etc


	EXECUTION
	Installation
	Coordinate Work of this Section with other construction.
	Install all concrete accessories in accordance with Drawings
	Ensure items are not disturbed during concrete placement.
	Curing and sealing compounds are to be used for curing purpo
	Joint sealant shall be applied per manufacturer’s instructio
	Backer rod and joint filler shall be installed per manufactu
	PVC Waterstop:
	Install PVC waterstop in expansion joints as indicated on Dr
	All joints other than straight butt joints shall be plant fa
	Install waterstop continuous without displacing reinforcemen
	Take particular care to correctly position the waterstop dur
	Do not place concrete until waterstop has been reviewed by t

	Latex Patching Agent is to be used for patching formed concr
	Epoxy Bonding Agent is to be used to bond new concrete to ex
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	GENERAL
	Work Included
	All reinforced cast-in-place concrete shown on the Drawings.
	Setting anchors, inserts, frames, sleeves, and other items s
	Repairing concrete imperfections.
	Finishing formed concrete surfaces.
	Watertightness testing of water retaining structures.
	Curing of concrete.

	Quality Assurance
	Cast-in-place concrete shall conform to the Canadian Standar
	Testing shall conform to CAN/CSA-A23.2-00.
	These standards shall be available in the Contractor’s Site 
	A Concrete Pour Release Form shall be completed prior to eac

	Qualification
	Concrete flatwork finishing is to be done by an established 
	Submit proof of qualifications in writing to the Contract Ad

	Inspection & Testing
	Notify the Contract Administrator at least forty eight (48) 
	Allow ample time for notification, review, and corrective Wo
	Concrete sampling, inspection, and testing is to be performe
	Provide unencumbered access to all portions of Work and coop
	Submit proposed mix design of each class of concrete to the 
	Tests of cement and aggregates may be performed to ensure co
	Notify the Contract Administrator at least twenty four (24) 
	At least three (3) concrete test cylinders will be taken for
	At least three (3) test cylinders will be taken daily for ea
	One (1) slump test and one (1) air content test will be take
	Additional slump and air content tests may be taken as neces
	Testing of concrete will be performed in accordance with CAN
	The Contractor shall pay costs for required retesting due to
	If accepted by the Contract Administrator, the Contractor ma
	To conform to the strength requirements, the average of all 
	Changes in mix proportions for the remainder of the Work.
	Cores drilled and tested from the areas in question as direc
	Load testing of the structural elements.
	The changes in the mix proportions, cores drilled and tested
	Concrete failing to meet the strength requirements of this S



	PRODUCTS
	General
	All materials that will come in contact with potable water s

	Concrete Materials
	Cement:  Normal Type 10 and Type 50 Portland Cement conformi
	Fine Aggregate:  Conforming to Normal-Density Fine Aggregate
	Coarse Aggregate:  Conforming to Normal-Density Coarse Aggre
	Ensure that no aggregates are used that may undergo volume c
	Water:  Potable, clean, and free from injurious amounts of o
	Materials are to be obtained from the same source of supply 
	Pozzolans:  Type C fly ash, conforming to CSA-A23.5, source 

	Admixtures
	No admixtures other than air-entraining agent, water-reducin
	Air entrainment:  conforming to American Society for Testing
	Water-reducing agent:  Type WN conforming to ASTM Standard C
	Superplacticizer:  conforming to ASTM Standard C494.
	General Chemical Admixtures:  conforming to ASTM Standard C4
	Calcium chloride or admixtures containing calcium chloride s

	Accessories
	Curing Sealer:  sodium silicate, Miracle Kote or accepted al
	Moisture Retention Film:  Master Builders Confilm or accepte

	Concrete Mixes
	Pay all costs for mix design.  Submit mix design to the Cont
	Provide concrete mixed in accordance with requirements of CA
	Maximum allowable substitution of cement with fly ash materi
	Use accelerating admixtures in cold weather only when accept
	Use set-retarding admixtures during hot weather only when ac
	All admixtures must be compatible within the mix.  Concrete 
	All admixtures are subject to acceptance by the Contract Adm
	The water:cementing ratio must be calculated and shown based
	Concrete delivered to Site must be accompanied by a delivery
	Patching Mortar:
	The patching mortar shall be made of the same material and o
	White Portland Cement shall be substituted for a part of the
	The quantity of mixing water shall be no more than necessary

	Elastomeric Concrete:
	Solvent-free three-part polyurethane mortar for pinned conne

	Self-compacting concrete mixes will not be permitted for use


	EXECUTION
	Examination
	Before starting this Work examine Work done by others that a
	Notify the Contract Administrator of any conditions that wou
	Commencement of Work implies acceptance of existing conditio

	Placing Concrete
	Place concrete in accordance with requirements of CAN/CSA�A2
	Notify the Contract Administrator a minimum of twenty four (
	The concrete shall be placed rapidly and evenly as near to i
	Ensure all anchor bolts, seats, plates, and other items to b
	All equipment for transporting the concrete shall be cleaned
	Immediately before concrete is placed, Contractor shall care
	Concrete shall be handled from the mixer to the place of fin
	Concrete shall be thoroughly compacted by mechanical vibrato
	Vibrate concrete using the appropriate size equipment as pla
	Prepare set or existing concrete by removing all laitance an
	Where placing operations would involve dropping the concrete
	In locations where new concrete is dowelled to existing conc
	A minimum of three (3) days shall elapse between adjacent po
	Do not place concrete if carbon dioxide producing equipment 
	Honeycomb or embedded debris is not acceptable.
	Remove and replace defective concrete.
	Maintain accurate records of cast-in-place concrete items.  

	Cold Weather Concreting
	The requirements of this section shall be applied to all con
	Supplementary equipment as required below shall be at the jo
	Formwork and reinforcing steel shall be heated to at least 5
	The temperature of the concrete shall be maintained at not l
	Aggregates shall be heated to a temperature of not less that
	When the mean daily temperature may fall below 5°C, a comple
	Combustion-type heaters may be used if their exhaust gases a
	When the ambient temperature is below -15°C, the housing sha
	When the ambient temperature is equal to or above -15°C, the
	Before depositing any of the concrete, the Contractor shall 
	The Contractor shall supply all required heating apparatuses
	Sufficient standby heating equipment must be available to al
	The Contractor shall keep a curing record of each concrete p

	Hot Weather Concreting
	General
	The requirements of this section shall be applied during hot
	Concrete shall be placed at as low a temperature as possible
	Ice may be substituted for a portion of the mixing water pro
	Form and conveying equipment shall be kept as cool as possib
	Sun shades and wind breaks shall be used as required during 
	Work shall be planned so that concrete can be placed as quic
	The Contract Administrator’s acceptance is necessary before 
	Curing shall follow immediately after the finishing operatio

	Hot-Weather Curing
	When the air temperature is at or above 25°C, curing shall b

	Job Preparation
	When the air temperature is at or above 25°C, or when there 

	Concrete Temperature
	The temperature of the concrete as placed shall be as low as

	Protection from Drying
	Moderate Drying Conditions
	When surface moisture evaporation exceeds 0.75 kilogram per 

	Severe Drying Conditions
	When surface moisture evaporation exceeds 1.0 kilogram per s
	Erecting sunshades over the concrete during finishing and pl
	Lowering the concrete temperature.
	Increasing humidity by applying fog spray immediately after 
	Care shall be taken to prevent accumulation of water that ma
	Beginning the concrete curing immediately after trowelling.


	Surface Moisture Evaporation Rate
	The monograph, Figure D1, Appendix D of CAN/CSA-A23.1-00 sha



	Concrete Protection for Reinforcement
	Ensure reinforcement is placed to provide minimum concrete c

	Construction Tolerance
	The Work shall be carefully and accurately set out; true to 
	Sizes of Member or Thickness of Slabs:  +6 millimetres, - 0 
	Cover of Concrete over Reinforcement:  \
	Variations from Plumb:  6 millimetres in 3.0 metres, 10 mill
	Variations from Flat:  3 millimetres in 3.0 metres, 6 millim

	If these tolerances are exceeded the Contractor may, at the 

	Finishing Slab Surfaces
	Finish all slab surfaces conforming to CAN/CSA-A23.1-00, Cla
	Bull Floating
	Flatness for suspended concrete slabs to be achieved by mean
	Complete bull floating before any excess moisture or bleed w

	Mechanical Floating
	Mechanical float floor surfaces when bleed water has disappe
	Continue floating as necessary to produce surfaces of unifor
	For surfaces to be trowelled, continue floating as necessary
	Hand float in corners, restricted areas, and around cast-in 

	Trowelling
	Trowel floor surfaces with mechanical trowelling machines fi
	Commence trowelling when surfaces are sufficiently hard to p
	Perform additional trowelling at intervals so final trowelli
	Finish trowelled surfaces to be hard, dense, and free from b
	Hand trowel in corners, restricted areas, and around cast-in
	Cure concrete as specified.
	Protect all floors from damage during construction.


	Curing and Protection
	Cure and protect freshly placed concrete in accordance with 
	All concrete shall receive moist curing for a period of at l
	Surface covered with canvas or other satisfactory material a
	A liquid membrane forming curing sealer, applied at the rate
	Surfaces of concrete, which are protected by formwork that i

	No concreting will be allowed until all materials required f
	At the end of the curing and protection period, the temperat
	Concrete that is allowed to freeze or attain insufficient cu
	The supply (both quantity and time of supply) of water for c

	Formed Concrete
	Allow the Contract Administrator to review concrete surfaces
	Modify or replace concrete not conforming to qualities, line

	Finishing Formed Surfaces
	Interior formed concrete surfaces.
	Columns and walls of water retaining structures to receive f
	Finish surfaces exposed to view surfaces to Smooth-Form Fini
	Finish non-exposed surfaces to Rough-Formed Finish conformin

	Exterior formed concrete surfaces.
	Surfaces to receive vapour barrier, insulation, waterproofin
	Other surfaces to be finished to Rough-Formed Finish conform


	Equipment Pads and Cast in Metal Frames
	Provide concrete pads and supports for equipment where and a
	Insert bolts and sleeves and pack solidly with non-shrink gr
	Steel trowel surface smooth.  Chamfer exposed horizontal and
	Clean excess concrete from metal frames, inserts, weld plate

	Grouting
	Grout all miscellaneous anchor bolts with non-ferrous or epo
	Grout under base plates and other items to provide continuou

	Defective Concrete
	Concrete not meeting the requirements of the Specifications 
	Concrete not conforming to the lines, details, and grades sp
	Concrete not properly placed resulting in honeycombing and o

	Patching
	Allow Contract Administrator to review concrete surfaces imm
	Remove all exposed metal form ties, nails and wires, break o
	Any imperfect joints, voids, stone pockets, or other defecti
	Cure all patches thoroughly in accordance to Manufacturer’s 

	Watertightness Testing
	All water retaining structures shall be watertight and all p
	Notify the Contract Administrator at least two (2) working d
	The structures, when full, shall be reviewed over a forty ei
	Filling the structures in preparation of the watertightness 
	The supply (both quantity and time of supply) of water for t
	The Contractor shall measure leakage during next forty eight
	Locate and repair all leaks until all leakage is remedied an
	All water used for retesting shall be supplied by the City a

	Construction Joints
	Construction joint locations shall be as shown on the Drawin
	Joints not indicated on the Drawings shall be located so as 
	The surface of hardened concrete shall be thoroughly cleaned
	Polyvinyl chloride (PVC) waterstop shall be protected with s
	For horizontal construction joints, the concrete shall be th

	Clean-Up
	As Work progresses and at the completion of Work, remove fro
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	GENERAL
	Work Included
	All reinforced cast-in-place concrete shown on the Drawings.
	Setting anchors, inserts, frames, sleeves, and other items s
	Repairing concrete imperfections.
	Finishing formed concrete surfaces.
	Watertightness testing of water retaining structures.
	Curing of concrete.

	Quality Assurance
	Cast-in-place concrete shall conform to the Canadian Standar
	Testing shall conform to CAN/CSA-A23.2-00.
	These standards shall be available in the Contractor’s Site 
	A Concrete Pour Release Form shall be completed prior to eac

	Qualification
	Concrete flatwork finishing is to be done by an established 
	Submit proof of qualifications in writing to the Contract Ad

	Inspection & Testing
	Notify the Contract Administrator at least forty eight (48) 
	Allow ample time for notification, review, and corrective Wo
	Concrete sampling, inspection, and testing is to be performe
	Provide unencumbered access to all portions of Work and coop
	Submit proposed mix design of each class of concrete to the 
	Tests of cement and aggregates may be performed to ensure co
	Notify the Contract Administrator at least twenty four (24) 
	At least three (3) concrete test cylinders will be taken for
	At least three (3) test cylinders will be taken daily for ea
	One (1) slump test and one (1) air content test will be take
	Additional slump and air content tests may be taken as neces
	Testing of concrete will be performed in accordance with CAN
	The Contractor shall pay costs for required retesting due to
	If accepted by the Contract Administrator, the Contractor ma
	To conform to the strength requirements, the average of all 
	Changes in mix proportions for the remainder of the Work.
	Cores drilled and tested from the areas in question as direc
	Load testing of the structural elements.
	The changes in the mix proportions, cores drilled and tested
	Concrete failing to meet the strength requirements of this S



	PRODUCTS
	General
	All materials that will come in contact with potable water s

	Concrete Materials
	Cement:  Normal Type 10 and Type 50 Portland Cement conformi
	Fine Aggregate:  Conforming to Normal-Density Fine Aggregate
	Coarse Aggregate:  Conforming to Normal-Density Coarse Aggre
	Ensure that no aggregates are used that may undergo volume c
	Water:  Potable, clean, and free from injurious amounts of o
	Materials are to be obtained from the same source of supply 
	Pozzolans:  Type C fly ash, conforming to CSA-A23.5, source 

	Admixtures
	No admixtures other than air-entraining agent, water-reducin
	Air entrainment:  conforming to American Society for Testing
	Water-reducing agent:  Type WN conforming to ASTM Standard C
	Superplacticizer:  conforming to ASTM Standard C494.
	General Chemical Admixtures:  conforming to ASTM Standard C4
	Calcium chloride or admixtures containing calcium chloride s

	Accessories
	Curing Sealer:  sodium silicate, Miracle Kote or accepted al
	Moisture Retention Film:  Master Builders Confilm or accepte

	Concrete Mixes
	Pay all costs for mix design.  Submit mix design to the Cont
	Provide concrete mixed in accordance with requirements of CA
	Maximum allowable substitution of cement with fly ash materi
	Use accelerating admixtures in cold weather only when accept
	Use set-retarding admixtures during hot weather only when ac
	All admixtures must be compatible within the mix.  Concrete 
	All admixtures are subject to acceptance by the Contract Adm
	The water:cementing ratio must be calculated and shown based
	Concrete delivered to Site must be accompanied by a delivery
	Patching Mortar:
	The patching mortar shall be made of the same material and o
	White Portland Cement shall be substituted for a part of the
	The quantity of mixing water shall be no more than necessary

	Elastomeric Concrete:
	Solvent-free three-part polyurethane mortar for pinned conne

	Self-compacting concrete mixes will not be permitted for use


	EXECUTION
	Examination
	Before starting this Work examine Work done by others that a
	Notify the Contract Administrator of any conditions that wou
	Commencement of Work implies acceptance of existing conditio

	Placing Concrete
	Place concrete in accordance with requirements of CAN/CSA�A2
	Notify the Contract Administrator a minimum of twenty four (
	The concrete shall be placed rapidly and evenly as near to i
	Ensure all anchor bolts, seats, plates, and other items to b
	All equipment for transporting the concrete shall be cleaned
	Immediately before concrete is placed, Contractor shall care
	Concrete shall be handled from the mixer to the place of fin
	Concrete shall be thoroughly compacted by mechanical vibrato
	Vibrate concrete using the appropriate size equipment as pla
	Prepare set or existing concrete by removing all laitance an
	Where placing operations would involve dropping the concrete
	In locations where new concrete is dowelled to existing conc
	A minimum of three (3) days shall elapse between adjacent po
	Do not place concrete if carbon dioxide producing equipment 
	Honeycomb or embedded debris is not acceptable.
	Remove and replace defective concrete.
	Maintain accurate records of cast-in-place concrete items.  

	Cold Weather Concreting
	The requirements of this section shall be applied to all con
	Supplementary equipment as required below shall be at the jo
	Formwork and reinforcing steel shall be heated to at least 5
	The temperature of the concrete shall be maintained at not l
	Aggregates shall be heated to a temperature of not less that
	When the mean daily temperature may fall below 5°C, a comple
	Combustion-type heaters may be used if their exhaust gases a
	When the ambient temperature is below -15°C, the housing sha
	When the ambient temperature is equal to or above -15°C, the
	Before depositing any of the concrete, the Contractor shall 
	The Contractor shall supply all required heating apparatuses
	Sufficient standby heating equipment must be available to al
	The Contractor shall keep a curing record of each concrete p

	Hot Weather Concreting
	General
	The requirements of this section shall be applied during hot
	Concrete shall be placed at as low a temperature as possible
	Ice may be substituted for a portion of the mixing water pro
	Form and conveying equipment shall be kept as cool as possib
	Sun shades and wind breaks shall be used as required during 
	Work shall be planned so that concrete can be placed as quic
	The Contract Administrator’s acceptance is necessary before 
	Curing shall follow immediately after the finishing operatio

	Hot-Weather Curing
	When the air temperature is at or above 25°C, curing shall b

	Job Preparation
	When the air temperature is at or above 25°C, or when there 

	Concrete Temperature
	The temperature of the concrete as placed shall be as low as

	Protection from Drying
	Moderate Drying Conditions
	When surface moisture evaporation exceeds 0.75 kilogram per 

	Severe Drying Conditions
	When surface moisture evaporation exceeds 1.0 kilogram per s
	Erecting sunshades over the concrete during finishing and pl
	Lowering the concrete temperature.
	Increasing humidity by applying fog spray immediately after 
	Care shall be taken to prevent accumulation of water that ma
	Beginning the concrete curing immediately after trowelling.


	Surface Moisture Evaporation Rate
	The monograph, Figure D1, Appendix D of CAN/CSA-A23.1-00 sha



	Concrete Protection for Reinforcement
	Ensure reinforcement is placed to provide minimum concrete c

	Construction Tolerance
	The Work shall be carefully and accurately set out; true to 
	Sizes of Member or Thickness of Slabs:  +6 millimetres, - 0 
	Cover of Concrete over Reinforcement:  \
	Variations from Plumb:  6 millimetres in 3.0 metres, 10 mill
	Variations from Flat:  3 millimetres in 3.0 metres, 6 millim

	If these tolerances are exceeded the Contractor may, at the 

	Finishing Slab Surfaces
	Finish all slab surfaces conforming to CAN/CSA-A23.1-00, Cla
	Bull Floating
	Flatness for suspended concrete slabs to be achieved by mean
	Complete bull floating before any excess moisture or bleed w

	Mechanical Floating
	Mechanical float floor surfaces when bleed water has disappe
	Continue floating as necessary to produce surfaces of unifor
	For surfaces to be trowelled, continue floating as necessary
	Hand float in corners, restricted areas, and around cast-in 

	Trowelling
	Trowel floor surfaces with mechanical trowelling machines fi
	Commence trowelling when surfaces are sufficiently hard to p
	Perform additional trowelling at intervals so final trowelli
	Finish trowelled surfaces to be hard, dense, and free from b
	Hand trowel in corners, restricted areas, and around cast-in
	Cure concrete as specified.
	Protect all floors from damage during construction.


	Curing and Protection
	Cure and protect freshly placed concrete in accordance with 
	All concrete shall receive moist curing for a period of at l
	Surface covered with canvas or other satisfactory material a
	A liquid membrane forming curing sealer, applied at the rate
	Surfaces of concrete, which are protected by formwork that i

	No concreting will be allowed until all materials required f
	At the end of the curing and protection period, the temperat
	Concrete that is allowed to freeze or attain insufficient cu
	The supply (both quantity and time of supply) of water for c

	Formed Concrete
	Allow the Contract Administrator to review concrete surfaces
	Modify or replace concrete not conforming to qualities, line

	Finishing Formed Surfaces
	Interior formed concrete surfaces.
	Columns and walls of water retaining structures to receive f
	Finish surfaces exposed to view surfaces to Smooth-Form Fini
	Finish non-exposed surfaces to Rough-Formed Finish conformin

	Exterior formed concrete surfaces.
	Surfaces to receive vapour barrier, insulation, waterproofin
	Other surfaces to be finished to Rough-Formed Finish conform


	Equipment Pads and Cast in Metal Frames
	Provide concrete pads and supports for equipment where and a
	Insert bolts and sleeves and pack solidly with non-shrink gr
	Steel trowel surface smooth.  Chamfer exposed horizontal and
	Clean excess concrete from metal frames, inserts, weld plate

	Grouting
	Grout all miscellaneous anchor bolts with non-ferrous or epo
	Grout under base plates and other items to provide continuou

	Defective Concrete
	Concrete not meeting the requirements of the Specifications 
	Concrete not conforming to the lines, details, and grades sp
	Concrete not properly placed resulting in honeycombing and o

	Patching
	Allow Contract Administrator to review concrete surfaces imm
	Remove all exposed metal form ties, nails and wires, break o
	Any imperfect joints, voids, stone pockets, or other defecti
	Cure all patches thoroughly in accordance to Manufacturer’s 

	Watertightness Testing
	All water retaining structures shall be watertight and all p
	Notify the Contract Administrator at least two (2) working d
	The structures, when full, shall be reviewed over a forty ei
	Filling the structures in preparation of the watertightness 
	The supply (both quantity and time of supply) of water for t
	The Contractor shall measure leakage during next forty eight
	Locate and repair all leaks until all leakage is remedied an
	All water used for retesting shall be supplied by the City a

	Construction Joints
	Construction joint locations shall be as shown on the Drawin
	Joints not indicated on the Drawings shall be located so as 
	The surface of hardened concrete shall be thoroughly cleaned
	Polyvinyl chloride (PVC) waterstop shall be protected with s
	For horizontal construction joints, the concrete shall be th

	Clean-Up
	As Work progresses and at the completion of Work, remove fro



	05500.pdf
	GENERAL
	Work Included
	Shop fabricated steel and stainless steel items.  The follow
	Installation of galvanized exterior masonry support weld pla
	Supply and installation of blind flange plates and frames fo
	Anchors, plates, bolts, nuts, screws, brackets, etc. require


	Design Code, Quality Assurance
	Perform welding in accordance with requirements of Canadian 
	Welding Work on all load carrying structures and assemblies 

	Shop Drawings
	Submit Shop Drawings in accordance with specification Sectio
	Clearly indicate profiles, sizes, connections, attachments, 
	Include erection drawings, elevations, and details where app
	Indicate welded connections using Canadian Institute of Stee
	Shop Drawings and design briefs are to bear the seal of a Pr


	PRODUCTS
	Materials
	Steel:  conforming to CAN/CSA-G40.21; Type W with minimum yi
	Stainless Steel:  conforming to American Society for Testing
	Welding Materials:  conforming to CSA W59.
	Bolts, Nuts, and Washers:  conforming to ASTM A325.

	Finishes
	All components for the blind flanges to remain permanently i
	All components for the blind flanges not to remain permanent
	Galvanizing:  Galvalume for touch-up.

	General Fabrication
	Verify all dimensions on-site prior to shop fabrication.
	Fabricate items of sizes and profiles detailed on Drawings, 
	Fit and shop assemble in largest practical sections, for del
	Supply all components required for proper anchorage of steel
	Weld connections where possible, otherwise bolt connections.
	Accurately form all connections and joints with exposed face
	Exposed welds and steel sections shall be smooth and flush, 
	Provide for flush welded or hairline butt field joints.
	Provide lugs, clips, brackets, hangers, and struts as requir


	EXECUTION
	Examination
	Before starting erection, examine other Work which may affec
	Notify the Contract Administrator of any conditions which wo
	Commencement of erection Work implies acceptance of existing

	Erection
	Obtain Contract Administrator’s permission prior to Site cut
	Install items plumb, square, and level, fit accurately, and 
	Make provision for erection stresses and temporary bracing. 
	Replace items damaged in course of installation.
	Perform required field welding.  All visible field welds sha
	Perform necessary cutting and altering for the installation 
	Perform all field assembly bolting and welding to match stan
	After installation, touch up damaged galvanized surfaces wit
	Supply to appropriate Sections items required to be cast int



	05530.pdf
	GENERAL
	Work Included
	Supply and installation of aluminum stairs, railings, and la
	Supply and installation of aluminum ladders.
	Supply and installation of aluminum guard railings.
	Installation of aluminum access hatch frames supplied by oth
	Installation of galvanized steel weld plates supplied by oth
	Stainless steel bolts for bolted connections.
	Stainless steel anchor bolts and anchorages for all aluminum

	Standards
	Do aluminum Work to Canadian Standards Association (CSA) CAN
	Welding to CSA W59.2.
	Company certification to CSA W47.2.

	Shop Drawings
	Submit Shop Drawings in accordance with specification Sectio
	Clearly indicate profiles, sizes, connection attachments, re
	Include erection Drawings, elevations and details where appl
	Indicated welded connections using Canadian Institute of Ste


	PRODUCTS
	Materials
	Aluminum: to CSA Standard HA, 6061-T6 or 6351-T6 Alloy unles
	Nuts, bolts, and fastening devices connecting aluminum parts
	Bituminous Paint:  alkali-resistant, to CGSB 1.108M.
	Aluminum Grating:  acceptable Manufacturer is Fisher & Ludlo

	General Fabrication
	Verify all dimensions on-site prior to fabrication.
	Connect bearing bars in a panel with a bar of same depth as 
	Finish openings requiring the cutting of four (4) or more be
	Match position of bars and tie rods in adjacent panels to pr
	Cover exposed aluminum surfaces with pressure sensitive heav


	EXECUTION
	Examination
	Before starting erection, examine Work done under other Sect
	Notify the Contract Administrator of any conditions which wo
	Commencement of erection Work implies acceptance of existing

	Erection
	Obtain the Contract Administrator’s permission prior to Site
	Install items plumb, square and level; fit accurately, and m
	Make provisions for erection stresses and temporary bracing.
	Replace items damaged in course of installation.
	Perform required field welding.  Visible field welds to be s
	Perform necessary cutting and altering for the installation 
	Perform all field assembly bolting and welding to match stan
	Clip adjacent grating panels edges together at 1,500 millime
	Provide two (2) hold-down clips at each end of the panels if
	Provide anchors for setting in concrete with minimum 100 mil
	Paint aluminum surfaces in contact with concrete with two (2
	Prevent electrolysis between aluminum and dissimilar metals 



	07550.pdf
	GENERAL
	Work Included
	Supply and installation of ethylene propylene diene monomer 
	Roof and wall membrane.
	Expansion joints.
	Flashings at Inlet and Outlet Buildings and ventilation shaf
	Membrane and polyethylene slip sheets at perimeter of Clearw
	Roof insulation.


	Storage and Handling
	Provide and maintain dry, off-ground weatherproof storage.
	Store materials on supports to prevent deformation.
	Remove only in quantities required for same day use.
	Store uncured flashing and jointing materials to prevent pre
	Store materials in accordance with Manufacturer’s written in

	Environmental Requirements
	Do not proceed with Work when wind chill effect would tend t
	Maintain air temperature and substrate temperature at membra
	Do not apply membrane in wet weather.

	Shop Drawings
	Submit Shop Drawings in accordance with specification Sectio
	Shop Drawings shall indicate material and membrane sheet joi

	Mock-Up
	Construct mock-up of minimum 10 square metres size showing t
	Reviewed and accepted mock-up may form part of completed Wor
	Allow twenty four (24) hours for review of mock-up by Contra
	Arrange for membrane Manufacturer’s representative to be on-

	Qualifications
	The installation contractor shall provide documentation show
	Roofing work is to be performed in accordance with Canadian 
	Roofing work is to be performed in accordance with elastomer

	Guarantees
	The membrane Manufacturer shall provide a pro-rated written 
	The approved Applicator shall provide a written guarantee st


	PRODUCTS
	Materials
	EPDM Membrane:
	EPDM membrane shall be felt-backed EPDM synthetic rubber wat
	Splice cleaner, adhesive, tape, and sealant shall conform to
	Asphalt for roof application shall conform to CSA A123.4, Ty
	Asphalt for wall application shall conform to CAN/CGSB-37.5-
	Membrane material shall conform to the performance character

	Polystyrene Insulation:
	Polystyrene insulation shall conform to CAN/CGSB-51.20M87, 1

	Polyethylene Slip-Sheet:
	Polyethylene Slip-Sheet shall conform to CAN2-51.34, Type 1,

	Geotextile, Sand, and Earth Cover
	Geotextile, sand, and earth cover shall be as specified in s



	EXECUTION
	Substrate Examination
	Before starting this Work examine Work done by others that a
	Notify the Contract Administrator of any conditions that wou
	Commencement of Work implies acceptance of existing conditio
	Prior to commencement of Work ensure substrates are firm, st

	Protection
	Place plywood runways over the Work to enable movement of ma
	At end of each day’s Work or when stoppage occurs due to inc
	Seal and ballast exposed edges.

	Membrane Application
	General:
	Do not install EPDM membrane when air and substrate temperat
	Install EPDM membrane on dry substrate, free of snow and ice
	Ensure that temperature of substrate and its moisture conten

	Positioning Membrane Sheets
	Ensure substrate is clean, flat, and free from dirt or debri
	Unroll membrane sheets and position according to accepted Sh

	Bonding to Substrate:
	Fold one half of membrane sheet back lengthwise so underside
	Apply a full mopping of Type III roofing asphalt at the rate
	Fold back unbonded half of sheet and repeat the bonding proc
	Wall EPDM membrane shall be applied while the wall asphalt i

	Splicing Membrane Sheets
	Clean a 20 centimetre wide strip of EPDM membrane with Seam 
	Remove paper backing and apply Overlay Seam Tape to the memb
	Apply 30 centimetres square overlay patches of flashing cent
	Caulk both edges of Overlay Seam Tape all exposed membrane o


	Insulation Application
	Insulation to be loose laid in parallel rows with ends stagg
	Where insulation is in contact with cants, bevel insulation 
	Apply insulation and ballast sequentially to ensure proper a

	Flashing Application
	Install cured or uncured EPDM membrane flashings in accordan

	Cleaning
	Clean soiled surfaces, spatters, and damage caused by work o
	Table 1:  Required Membrane Characteristics
	PROPERTY
	ASTM TEST
	REQUIREMENTS
	YES
	NO
	Thickness
	D751
	± 10%
	Breaking Strength, minimum
	D751
	14.0 kN/m
	Elongation @ Fabric Break
	D751
	80%
	Elongation @ Rubber Break
	D751
	350%
	Elongation, Ultimate
	D421
	400%
	Tearing Resistance, minimum
	D624, DIEC
	35.0 kN/m
	Tongue Tear Strength, minimum
	D751
	156 N
	Brittleness Point, maximum
	D2137
	-60˚C
	Ozone Resistance (7 days @ 100 pphm, 20% elong 40C)
	D1149
	No cracks @7 x mag
	Water Absorption, maximum
	D471
	+ 1%
	Factory Seam Strength
	D816
	9.6 kN/m
	HEAT AGING, 28 DAYS @ 115C
	Breaking Strength, minimum
	D751
	7.5 kN/m
	Elongation @ Rubber Break
	D751
	250%
	Elongation, Ultimate
	D421
	250%
	Tearing Resistance, minimum
	D624, DIEC
	30.6 kN/m
	Tongue Tear Strength, minimum
	D751
	111 N
	Linear Dimensional Change, maximum
	D1204
	±1%
	Hot Applied Roof Asphalt to CSA A123.4-M, Type M
	Form W1:  Manufacture Guarantee Agreement
	Sheet 1 of 1
	CLEARWELL MEMBRANE SYSTEM
	GUARANTEE TO THE CITY OF WINNIPEG
	FOR PROJECT:
	WATER TREATMENT PROGRAM – CLEARWELL CONSTRUCTION CONTRACT
	BID OPPORTUNITY NO. 166-2005
	Manufacture’s Name and Address
	does hereby provide, in accordance with the Specifications o
	The Reservoir EPDM membrane material is guaranteed against t
	Premature deterioration in forms of cracking, brittleness, l
	The membrane system shall be defined as membrane, roofing as
	Material failure shall be defined as any defects that result
	Remedial works covered by this guarantee shall include the r
	All remedial works shall carry a minimum twenty (20) year gu
	MANUFACTURER APPROVAL OF SELECTED APPLICATOR
	We, the Manufacturer, approve the selection of _____________
	MANUFACTURER
	Name of Company Officer
	Corporate Position
	Signature of Company Officer
	Name of Witness
	Signature of Witness
	Date
	Form W2:  Applicator Guarantee Agreement
	Sheet 1 of 1
	CLEARWELL MEMBRANE SYSTEM
	GUARANTEE TO THE CITY OF WINNIPEG
	FOR PROJECT:
	WATER TREATMENT PROGRAM – CLEARWELL CONSTRUCTION CONTRACT
	BID OPPORTUNITY NO. 166-2005
	Applicator’s Name and Address
	does hereby provide, in accordance with the Specifications o
	The Clearwell Membrane System is guaranteed against the foll
	Leak free performance of the membrane system.  The membrane 
	Debonding of the performed EPDM sheet membrane material from
	Debonding and leak free performance of the roof and wall joi
	Remedial works covered by this guarantee shall include the r
	All remedial works shall carry a minimum five (5) year guara
	APPLICATOR
	Name of Company Officer
	Corporate Position
	Signature of Company Officer
	Name of Witness
	Signature of Witness
	Date







