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City of Regina
Engineering and Works Department
Specification Changes

2005
Section/ Article/
Drawing Title clause Description of Updates
Order Form Deleted.
Table of Contents 3 pages Updated to show drawings new drawings added.
Water Division
01510 Temporary Water Supply 1.2 Expanded to clarify circumstances requiring
provision of temporary water
1.3 Article completely revised; specifies temperature
limits and other conditions for temporary water
supply.
1.4 New article detailing requirements for acquiring
temporary water supply (and incorporates parts of
former article 1.3).
1.5 New article detailing arrangement requirements for
temporary systems (and incorporates a part of
former article 1.3).
222 Revised article allowing use of 'kamlok' style
fittings on temporary water systems.
2.3 Portable Water article renumbered (formerly clause
2.2.2).
3.2 Revisions to temporary system disinfection
requirements; Disposal requirements added.
3.3 Clauses 3.3.4 and 3.3.5 deleted.
3.3.2 Added traffic signing requirement for temporary
systems crossing streets.
02315 Trench Excavation and Backfill All Entire section revised to eliminate inconsistencies
and clarify responsibilities and requirements.
02511 Watermains 2.13 Title changed
3.1 Title changed.
3.1.1 Reference added.
3.2.15 Clause deleted and incorporated into new clause
3.9.1.
3.9 Revised to clarify use of approved corrosion

protection options.
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City of Regina
Engineering and Works Department
Specification Changes

2005
Section/ Article/
Drawing Title clause Description of Updates
02516 Water Service Connections 1.2 Rewritten in command form.
1.3.1 Reference to Standard Specifications added.
2.2.1 Service size revised for Copper - Type K soft
drawn pipe.
234 Revised and expanded to include valves on 100mm
and larger services.
2.3.5.1 Model numbers revised pursuant to manufacturer's
changes.
2.3.5.2 New article specifying type of valves used as
corporation stops.
2.3.8.1 Revision to flange description.
3.1.1 Suggested minimum clearance between service
lines added.
3.1.2 New clause specifying minimum clearance
stipulation if water service is larger than 50mm
3.1.3 Renumbered from 3.1.2.
3.1.6 Expanded to specify service connection
requirements.
3.1.8 New clause specifying requirement on valves used
as corporation stop.
3.1.9 Renumbered from 3.1.8.
3.2 Clauses within this article renumbered.
342 Clause deleted. See revised clause 3.1.3.
3.7.1 Revised to include reference to S0mm corporation
stops and smaller.
3.8.1 Revised to include gate valves 100mm and larger.
3.84 Revised to include references to standard drawings
showing gate valves.
392 Former clause 3.9.3 renumbered and clarification
made with respect to 'inside' property line.
393 Clause deleted.
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City of Regina
Engineering and Works Department
Specification Changes

2005
Section/ Article/
Drawing Title clause Description of Updates
02519 Disinfection and Flushing of Scope revised
Watermains 1.1
1.2 New article on Bacteriological Sampling
Requirements.
3.1.4  NOTE added.
3.1.6 Revised to stipulate two days minimum notice
requirement.
3.2 New article on Disinfection Methods and
Requirements
3.3 Renumbered from former article 3.2 and renamed;
Revised to clarify conditions of water supply for
disinfection and also high level testing
requirements.
3.4 etal Former articles renumbered.
15999 Listing of Water Standards 2 pages Updated to show drawings revised and new
Drawings drawings added.
W-2 Hydrant Installation Notes revised.
W-2A  Hydrant Installation in Narrow New drawing.
Streets
W-6 Detail for Watermain Crossing New drawing.
Beneath Sewermain
W-7 75mm Irrigation Meter-Kiosk New drawing.
and Equipment Installation
Details
W-9 Above Grade Irrigation Kiosks Revised to apply to 75m kisok.
Site Plan and Base Slab Details
W-10 50mm Irrigation Service - Kiosk Title changed; Revised enclosure arrangement,

and Equipment Installation
Details

material and latch.
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City of Regina
Engineering and Works Department
Specification Changes

2005

Section/ Article/

Drawing Title clause Description of Updates

W-11 100mm Irrigation Service - Title changed; Lockbox revised to match Standard
Kiosk and Equipment Drawing W-10
Installation Details
Sewer Division

02997 Sewer Cleaning and CCTV New specification.
Inspection

02998 Trenchless Sewer Main Repairs New specification.
— Thermosetting Resin

02999 Trenchless Sewer Main Repairs New specification.
— Fiberglass Reinforced Epoxy

1499 Listing of Roadway Sewer 1 page Updated to show drawing revised.
Drawings

S-2 Precast Manhole 1050mm Dia. Flat top option added.
Roadways Division

2550 Concrete Sidewalk, Crossings, 2550-  Granular depth below sidewalk increased to
Curb and Gutter 3(a) 150mm.

2600 Concrete Median, Boulevard ~ 2550-1  Granular depth below concrete paving increased to
and Island Paving 150mm.

2999 Listing of Roadway Standard 3 pages Updated to show drawings revised.
Drawings

R-9A Typical Pedestrian Ramp Reduced 15 mm lip above gutter to 10 mm.

R-9C Typical Pathway Ramp at Mid- Reduced 15 mm lip above gutter to 10 mm.
Block Crossing

R-10 Combined Concrete Walk Curb Introduced 10 mm curb lip at fillet of gutter; Note
and Gutter Crossing revised.

R-10B  Concrete Curb and Gutter Introduced 10 mm curb lip at fillet of gutter.
Crossing

R-10C  Curb and Gutter Residential Introduced 10 mm curb lip at fillet of gutter.
Crossing with Boulevard

R-11B  Box-Out for Side Inlet Catch Rebar added to curb section for collector and

Basins (Barrier Curb)

arterial streets.
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About the Electronic Edition of the 2005 Standard Construction Specifications

The City of Regina converted its Standard Construction Specifications to an electronic form in
2002 so that it would be more convenient to you the user.

In producing this fourth edition, the City of Regina created a facsimile of the Standard
Construction Specifications that contain revisions up to March 2005. However, the electronic
version differs as follows:

- Signatures are not shown on the drawings. The drawings contain the name of the persons
who approved the drawing.

- The electronic version contains additional pages such as "About the Electronic Edition" and a
Feedback form.

The technical content in the electronic documents should be identical to the paper version. In the
event of a discrepancy between the electronic version and the paper version, the paper original
held by the City of Regina will be considered correct.

Features of the Electronic Edition:
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Electronic Construction Specifications - Feedback

Name

Position

Organization
Address

City Province
Postal Code Telephone Number ( )
E-Mail

Do you have a paper copy of the specifications? Set Number

Feedback/Comments :

Please send comments to: Joe Hladky
Engineering and Works Department
City of Regina

Phone: (306) 777-7487 7™ floor, City Hall

Fax: (306) 777-6806 2476 Victoria Avenue
P.O. Box 1790

e-mail: jhladky@regina.ca Regina, Saskatchewan S4P 3C8

March 2005 I\Wordpro\MUNCENG\Specifications for year 2005\Tables of Contents\feedback_2005.doc
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CITY OF REGINA

STANDARD SPECIFICATIONS FOR UNDERGROUND AND SURFACE

SECTION

CONSTRUCTION

CONTENTS

SPECIFICATION FOR

Water (and Sewer) Division

01510
02051
02315
02511
02516
02517
02519
15151
15403
15407
15408
15999

Sewer Division
1300
1320
1330

02997

02998

02999

March 2005

Temporary Water Supply

Watermain Abandonment by Grouting

Trench Excavation and Backfill

Watermains

Water and Sewer Service Connections

Watermain Tests

Disinfection and Flushing of Watermains

Water Meters and Encoder Registers

Backflow Prevention Devices

Installation of Water Meters and Meter Interface Units
Installation Requirements for Water Meters and Backflow Preventers in Buildings

Listing of Water Standard Drawings

Installation of Sewermains
Sewermain Tests

Manhole or Catchbasin Construction
Sewer Cleaning and CCTV Inspection
Trenchless Sewer Main Repairs — Thermosetting Resin

Trenchless Sewer Main Repairs — Fiberglass Reinforced Epoxy

Page 1 of 3



CITY OF REGINA

STANDARD SPECIFICATIONS FOR UNDERGROUND AND SURFACE

CONSTRUCTION
CONTENTS
SECTION SPECIFICATION FOR
1499 Listing of Sewer Standard Drawings
Roadway Division
2000 Clearing and Grubbing
2010 Sawecutting
2050 Removal of Concrete
2070 Removal of Asphalt Pavement or Plain Concrete Pavement
2075 Cold Planing
2110 Excavation
2120 Embankments
2130 Subgrade Preparation and Compaction - Non Granular
2140 Subgrade Preparation and Compaction - Granular
2150 Lime Modified Subgrade
2170 Perforated Drainage Pipe
2190 Grading of Boulevards
2200 Roadway Gravel
2210 Sub-drainage Sand
2220 Subbase Course
2230 Granular Base Course
2235 In-place Recycled Base Course
2240 Concrete Base Course
2245 Concrete Extension
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CITY OF REGINA

STANDARD SPECIFICATIONS FOR UNDERGROUND AND SURFACE

CONSTRUCTION
CONTENTS
SECTION SPECIFICATION FOR
2250 Soil Cement Base Course
2260 Sand Asphalt Base Course
2300 Asphaltic Primer or Tack Coat
2325 Supply of Asphaltic Concrete
2350 Placement of Asphaltic Concrete Surface

Course or Full Depth Structure

2390 Crack Sealing

2400 Portland Cement Concrete Pavement

2500 Supply of Portland Cement Concrete

2550 Concrete Sidewalk, Crossing, Curb and Gutter
2600 Concrete Median, Boulevard and Island Paving
2620 Installation of Interlocking Paving Stones
2640 Lawn Repairs

2645 Coarse Grass Seeding

2650 Installation of Culverts

2660 Installation of Chain Link Fence

2680 Installation of Steel Handrail

2780 Mudjacking/Slabjacking

2999 Listing of Roadway Standard Drawings
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City of Regina
Standard Construction Specification SECTION 01510

TEMPORARY WATER SUPPLY

1.0 GENERAL

1.1

1.2

1.3

Scope

1.1.1

This section refers to the supply of pressurized, temporary water service.

Interruption of Potable Water Service

1.2.1

1.2.2

Provide and maintain pressurized, temporary water supply to all services
connected to watermains that must be or are depressurized for any reason.
The only exception to this requirement is the performance of emergency
repair and only if the repair interruption is expected to last less than eight
consecutive hours. Provide temporary water supply if the repair
interruption extends past eight consecutive hours. Whenever reasonable
undertake emergency repairs while still maintaining minimum 70-100 kPa
in the main to be repaired. If this is done, provision of temporary water
supply is not required.

Maintain and operate temporary water supply until completion of required
disinfection and flushing procedures and, receipt of confirmation of
acceptable bacteriological test results for the section of watermain that was
depressurized.

Temporary Water Service During Freezing Temperatures

1.3.1

1.3.2

Performance of work requiring temporary water service will not normally be
approved if either daytime or night time temperatures are forecast to be below
0°C during the expected duration of the temporary supply requirement. In
special circumstances the Engineering and Works Department may consider
some latitude to this stipulation. The decision of the Engineering and Works
Department is final in this regard.

In the event installation of temporary water supply is allowed to proceed

when temperatures are forecast to be at or below freezing, provide all means

to ensure continuous availability of temporary supply. This may include some

or all of the following:

1 Ensure that each temporary branch service is left partially or fully
running continuously.

2 Design, supply and installation of acceptable means to prevent supply
hydrant(s) from freezing.

3 Provision of personnel to continuously monitor the system and all
equipment necessary to promptly reinstate flow to lines which do
freeze.

4 Provision of a system with means to heat and/or circulate water to

maintain the water temperature at a minimum of 3°C at the furthest
point in the system. Such system must be designed by a professional
engineer and requires review by the Engineering and Works

Revised March 2005
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City of Regina
Standard Construction Specification SECTION 01510

TEMPORARY WATER SUPPLY

1.4

1.3.3

Department before installation can proceed. Such system must
employ components which are suitable for use with potable water and
are completely disinfected prior to installation.

Where provision of temporary water supply during freezing conditions is
approved, prepare and submit a detailed plan for review by Engineering and
Works which shows the proposed installation and details all provisions that
will be put in place to prevent freezing. Submit the plan at least two full
working days in advance of the time the temporary system installation is
desired.

Acquisition of Temporary Water Service

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

1.4.6

1.4.7

The use of a fire hydrant or hydrants as the source of temporary supply is
permissible. To do so obtain a Hydrant Permit at Works, 2425-4" Ave. A
Hydrant Permit Fee will be payable for all projects but it will be refundable if
the project is either being done directly for the City of Regina on its water
utility or, on the water system portion of any private project which
necessitates an interruption of water service to existing customers. The
Hydrant Permit Fee is not refundable for any project where the work
requiring temporary water supply does not directly involve or impact the
water utility.

Upon issuance of a Hydrant Permit, the City of Regina will supply and
connect a portable water meter and backflow prevention (Hydrant Permit)
assembly to the designated supply hydrant(s). A non-refundable Hydrant
Connection Fee must be paid for each Hydrant Permit Assembly installed
regardless of the nature of the project.

Refund of the Hydrant Permit Fee is conditional upon the Hydrant Permit
assembly being returned undamaged and the conditions previously stated.

Ensure that the assembly remains continuously connected to the hydrant for
the duration of the project or interruption.

There will be no charge for water used on projects which qualify for refund
of the Hydrant Permit Fee. On all other projects water will be charged for at
the prevailing City of Regina water rate as metered by the Hydrant Permit
assembly or $44.80 per calendar week, whichever is the greater.

Be responsible for advising the City of Regina when the assembly is no
longer required and for reimbursing the City for loss of or damage to Hydrant

Permit assemblies provided.

Obtain a Hydrant Permit for every hydrant used as a supply connection.

Revised March 2005
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City of Regina

Standard Construction Specification SECTION 01510

TEMPORARY WATER SUPPLY

1.5  Temporary Supply System Arrangement and Requirements

1.5.1

1.5.2

1.5.3

1.54

1.5.5

1.5.6

2.0 PRODUCTS

2.1 Piping

2.1.1

Provision of a suitable temporary water supply connection point is the
responsibility of each property owner affected. The normal residential
connection point will be the outside hose bibb on the residence. If a property
owner refuses to or cannot provide a suitable connection point then

provision of temporary supply to that property is not mandatory.

For normal residential areas provide minimum 50mm diameter main service
line with minimum 20mm pipe into each individual property.

Each 50mm temporary main service line may supply a maximum of twenty-
six (26) residential connections or have a maximum length of 175 metres,
whichever is the lesser.

For temporary supply of services larger than standard residential provide
temporary branch service pipe no more than one nominal pipe size smaller
than the permanent service to a maximum 100mm size. In these instances the
required size and maximum length characteristics of the temporary main
supply line size will be subject to the pre-approval of Engineering and
Works.

In the event that it is not possible or feasible to provide temporary supply
from a hydrant, obtain the Engineer’s approval to use alternate means such
as a portable tank. Provide the means to continuously and automatically
pressurize the supply from the tank to consumers and to control the
delivered pressure to a maximum of 490kPa (70 psi). Provide the Engineer
with a detailed description of the proposed system for review well in
advance of the date of proposed use. Disinfect all tanks and equipment to
be used to AWWA standards and do not employ the equipment until
bacterial samples taken from it have been tested at the Provincial Water
Laboratory and declared satisfactory.

Use of any hydrant or standpipe to directly fill containers which contain
chemicals or to which chemicals have previously been added is strictly
prohibited. An exemption may be granted to this if the fill arrangement is
approved by the Cross Connection Control Division, Engineering and Works
Department, City of Regina.

High Density Polyethylene (HDPE), minimum series 100, certified PE3408,
conforming to CSA B137.1 and certified for potable water service under
NSF61.

Revised March 2005
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City of Regina
Standard Construction Specification SECTION 01510

TEMPORARY WATER SUPPLY

22

2.3

Fittings

221

PVC, hose shank insert ends, approved for potable water service and having a
working pressure rating of at least 700 kPa (100psi). Join to pipe using
stainless steel band clamps or other method approved by the Engineer.

2.2.2 Aluminum or stainless steel body, hose shank end, over-centre, twin lever
insert type with a working pressure rating of at least 700 kPa (100 psi),
KAMLOK or as approved. Join to pipe using stainless steel band clamps or
other method approved by the Engineer.

Portable Tanks

2.3.1 Portable tanks employed for the purpose of storing potable water must be

constructed of materials suitable for direct contact with potable water. Tanks

to be used must not have previously been used to transport petroleum,
chemical or waste products of any description.

3.0 EXECUTION

3.1

32

Notification of Customers

3.1.1

Hand deliver written notification to all customers that will be affected by
interruption of service a minimum of seven (7) days prior to the date of
interruption.

Include the following information in the written notice:

1 Start date and time and anticipated duration of the interruption to
service.

2 Instructions to close the isolation valve at the water meter and
standard water service schematic.

3 Names and phone numbers of Contractor and City of Regina project
contacts.

In the event that seven days advance notice is not possible due to a short
interruption developing into a longer one or where conditions dictate prompt
action, attempt to provide all customers with a minimum of one hour’s
advance notice before discontinuing service. In these cases, provide verbal
notice to each customer.

Disinfection and Disposal

3.2.1

Prior to connection to temporary connection points ensure that all temporary
main and branch piping is disinfected with a minimum 1% chlorine solution
held in contact in the pipe for at least 15 minutes and then flushed with City
water for a minimum of 15 minutes.

Revised March 2005
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City of Regina
Standard Construction Specification SECTION 01510

TEMPORARY WATER SUPPLY

3.3

322

323

324

Immerse service connection fittings in minimum 1% chlorine solution for a
minimum of 15 minutes before installing in temporary service piping.

For portable tanks, fill the tank with potable water while adding sufficient
chlorine chemical to obtain a 100 mg/l concentration in the full tank. Hold in
contact for a minimum of 15 minutes.

Dispose of high strength chlorine solution in a manner that will not pose a
threat to health or damage public or private property and in accordance with
applicable regulations.

Placement and Operation of Temporary Water Service

3.3.1

332

333

Place supply lines parallel to each side of the street and as close as possible to
the premises being serviced.

When a street must be crossed with temporary water supply piping either core
under pavement and lay pipe in the cored hole or lay pipe on the surface of
the pavement. Pipe installed on the road surface is to be protected from
vehicular and pedestrian traffic with suitable ramps and provided with
suitable traffic warning acceptable to the Engineer. Cuts in pavement may be
made only with permission of the Engineer.

Only City of Regina personnel may operate a hydrant. Provide additional
manual shutoff valves as may be required to control or isolate any temporary
supply system.

Revised March 2005
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City of Regina
Standard Construction Specification SECTION 02051

WATERMAIN ABANDONMENT BY GROUTING

1.0

2.0

3.0

GENERAL
1.1 Scope

1.1.1 This section refers to the permanent abandonment of watermain pipe by
grouting the pipe interior.

1.2 Intent
1.2.1 The intent of the Work covered by this Division is that the entire interior
void space in the designated section of pipe is to be completely filled with

a grout product that will cure and harden in that physical environment and
prevent future collapse of the pipe wall.

PRODUCTS
2.1 Grout

2.1.1 Grout will be Low Shrink or as recommended by the grouting specialist
and approved by the Engineer.

2.2.1 For Low Shrink the maximum aggregate size shall be 6mm using sand and
the proportions of materials shall produce a flowable concrete mixture that
will meet the following standards:

Strength at 28 days 0.5 Mpa + 0.25 (measured in
accordance with CAN3-A23.2-9C

Slump 175 £25mm (measured in
accordance with CAN3-A23.2-5C)

Note: Type 30 Portland cement may be used for winter construction.
EXECUTION
3.1 Codes and Standards

3.1.1 Perform the grouting operation while adhering to the requirements of the
following codes and standards:
A Local codes and bylaws.
2 The Workers” Compensation Act, 1979 (Saskatchewan).
3 National Building Code of Canada, 1995.

COR Latest Revision January, 2004 Page 1 of 2



City of Regina
Standard Construction Specification SECTION 02051

WATERMAIN ABANDONMENT BY GROUTING

3.2

3.8

3.9

Injection Parameters and Requirements

3.2.1

322

3.23

324

Monitor the pressure being exerted on the interior of the 600mm cast iron
trunkmain during the grouting operation.

Do not allow the monitored pressure exerted on the interior of the 600mm
cast iron pipe to exceed 700 kPa (100 psi).

Provide whatever is required to allow the grouting procedure to proceed
without exceeding the maximum allowable internal pressure.

Monitor the vents and standpipes provided to ensure that filling of the pipe
to a point where the grout fills the vent pipes to a level at least 600mm
above the top of the trunkmain.

Pipe Dewatering

3.8.1

3.8.2

3.83

Carry out any dewatering of the pipe necessary to allow the grouting
operation to proceed as intended and without dilution of the grout mixture
being installed.

Do not permit trench water to enter the pipe.
Ensure that the discharge from the dewatering equipment is disposed of in

a manner that does not create a nuisance, cause injury to anyone, or cause
damage to any property.

Area Cleanup

3.9.1

Remove all grouting materials and excess excavated materials from the
site after grouting and backfilling is completed. Burning of rubbish and
paper waste on the site is prohibited. Dispose of this material according to
local ordinance requirements.

COR Latest Revision January, 2004 Page 2 of 2



City of Regina
Standard Construction Specification SECTION 02315

TRENCH EXCAVATION AND BACKFILL

1.0 GENERAL

1.1 Scope
1.1.1  This specification refers to trench excavation and backfill.
1.2 Codes and Standards

1.2.1 Carry out all operations relating to excavation, shoring and backfill in strict
conformance with all applicable Legislation, Codes, Standards and
Ordinances of authorities having competent jurisdiction.

1.3 Definitions

1.3.1 Trench excavation is an excavation open from ground surface to the full
depth of the pipe zone. A trench excavation may have vertical sidewalls for
its full depth, maintained by bracing and sheeting or sloped sidewalls from a
maximum of 1200mm above the bottom of the trench excavation to the
ground surface.

1.3.2 The pipe zone is the portion of the trench excavation between the bottom
level of the trench excavation to a height of 150mm above the top of the
pipe. For more detail refer to standard Drawing W-04.

1.3.3 Foundation is over excavation in the pipe zone that is required to provide a
stable foundation for the bedding.

1.3.4 Pipe bedding is that portion of the pipe zone that supports the pipe and
other appurtenances.

1.3.5 Haunching is that portion of the pipe zone from the bottom of the pipe to the
springline of the pipe.

1.3.6 Initial backfill occupies the area between the springline of the pipe and a
maximum 300mm above the top of the pipe.

1.3.7 Unstable trench bottom is an inadequate bedding condition caused by
organic material, "quick" sand or other similar material being present in
the bottom of the trench.

1.3.8 Drainage ditch excavation is common excavation required for routing of
surface or pumped water to a drainage course.

1.3.9 Standard Proctor Density (SPD) is the soil density achieved by application
of compactive mechanical effort to a soil mass.

Revised March 2005 Page 1 of 12



City of Regina
Standard Construction Specification SECTION 02315

TRENCH EXCAVATION AND BACKFILL

1.3.10 Classify excavation by the type of material as follows:

1

Common excavation is the excavation of all materials other than rock
and shall include hard pan, frozen materials and partially cemented
materials that can be ripped and excavated by heavy equipment.

Rock excavation is defined as boulders, pieces of concrete or
masonry exceeding 1.0m’ in volume or solid ledge rock, concrete or
masonry which requires drilling and blasting or other mechanical
means for its removal. No soft or disintegrated rock, concrete or
masonry which can be removed with a hand pick or power-operated
excavator will be considered rock excavation. No loose, shaken or
previously blasted work will be considered rock excavation.

Rubble excavation is the removal of broken material resulting from
the decay or destruction of a building or other structure.

1.3.11 Classify backfill by the type of fill material as follows:

2.0 PRODUCT

2.1

22

1

Insitu material is defined as material excavated from the trench from
which all boulders larger than 100mm in maximum dimension, large
roots, stumps or other debris that would prevent consolidation of the
backfill have been removed.

Low shrink material is a sand/cement/water mixture.

Granular material is material such as sand, natural gravel and
reclaimed concrete aggregate. Granular material must be free of
reclaimed asphalt.

Coarse gravel is clean angular material required for stabilization of
trench bottom due to over excavation of unsuitable trench bottom
conditions.

Topsoil is humus, peat, or other material containing organics, which
make up the top layer of the soil.

Insitu Backfill Material

2.1.1

Insitu Backfill Material is original trench material that does not contain
boulders or rocks larger than 100mm diameter, organic soils, frozen lumps
of earth, rubble or debris from trench excavation.

Low Shrink Material

2.2.1

222

Do not supply or place low shrink backfill until a mix design has been
submitted to and approved by the Engineer.

Maximum aggregate size shall be 6mm using sand. The proportions of
materials shall be such as to produce a concrete mixture that will meet the
following standards:
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Strength at 28 days 0.5 MPa + 0.25 (measured in accordance
with CAN3-A23.2-9C

Slump 175 +25mm (measured in accordance
with CAN3-A23.2-5C)

Note: Type 30 Portland cement may be used for winter construction.

2.3  Bedding Material
2.3.1 Do not supply or place bedding material until a sieve analysis has been
submitted to and approved by the Engineer.
2.3.2 Provide bedding material having the following gradation limits:
SIEVE SIZE PERCENT PASSING
10mm 100
Smm 95-100
630um 25-60
80um 0-5
2.4 Granular Material
2.4.1 Provide granular material having the following gradation limits.
SIEVE % PASSING
28mm 100
20mm 90-100
12.5mm 70-100
Smm 45-85
2mm 30-65
800pm 15-40
400pum 12-30
160pm 9-20
80um 7-15
Maximum Permeability 1 x 10™cm/sec.
2.4.2 Do not supply or place imported material until a sieve analysis has been
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submitted to and approved by the Engineer.

2.5 Coarse Gravel

25.1

252

Do not supply or place coarse gravel until a sieve analysis has been
submitted to and approved by the Engineer.

Provide clean angular rock material for stabilization of trench bottom with

the following gradation limits:

SIEVE SIZE PERCENT PASSING
80mm 100
50mm 95-100
25mm 20-100
20mm 0-80
10mm 0-10
Smm 2

2.6 Drainage Material

2.6.1

Do not supply or place drainage material until a sieve analysis has been
submitted to and approved by the Engineer.

2.6.2 Provide material for drainage with the following gradation limits:

3.0 EXECUTION

3.1 Protection of Existing Utilities and Surface Features

3.1.1

SIEVE SIZE PERCENT PASSING
40mm 100
25mm 75-100
20mm 20-80
10mm 0-10
Smm 0-5

Refer to Section 01001 — General Requirements
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3.2 Site Preparation
3.2.1 Strip topsoil as shown on the drawings or as directed by the Engineer.
3.2.2 Cut pavement or sidewalk neatly along limits of proposed excavation in
order that surface may break evenly and cleanly.
33 Excavation
3.3.1 Location of Excavation

1 The Engineer will provide stakes offset from the centreline of the
trench to indicate trench alignment.

2 Excavate trenches only as far in advance as safety, traffic and weather
conditions permit.

3 Protect structures, piping and other manmade objects existing within
the working area.

4 Do not excavate more than 120m in advance of the pipe laying
operation. Allow no more than 15 metres of trench to remain open at
the end of each day.

3.3.2 Depth

1 Excavate trench to dimensions shown on Drawing W04 or as
required to provide sufficient space for pipe bedding and to permit
erection of forms, shoring, waterproofing and inspection of
foundations. Excavate to clean lines to minimize the quantity of fill
required.

2 Adhere to City of Regina standards for minimum bury depths unless
specifically shown or directed otherwise in the Contract Documents
or by the Engineer.

3.3.3 Excavated Trench Material

1 Pile material along side the trench provided working space is
adequate and by doing so it does not spill onto private properties
disturbing fences, buildings, shrubs, lawns, crops or other items of
value.

2 Locate spoil pile to minimize blockage of traffic and drainage
facilities.

3 Where excavated material cannot be piled along the trench, stockpile
at locations approved by the Engineer and return for backfilling as
required.

3.3.4 Trench Alignment

1 Prior to excavation of the trench, establish the pipe installation
alignment by setting stakes at 20m intervals along a line offset from
the centreline of the proposed alignment.
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Excavate the trench so that the pipe can be laid to the established
alignment and depth with allowance made for specified trench wall
clearance and bedding.

Install the pipe to a predetermined grade according to a grade sheet
showing the depth of cut to the invert or top of pipe relative to the
grade stake elevation at the respective locations along the pipeline.

3.3.5 Trench Width

1

Excavate to produce clearance of not less than 150mm between the
outside of the pipe at its largest section and the trench sheeting or
earth wall and not more than 300mm clearance between the pipe and
earth wall regardless of trench support works. Refer to Drawing W04.
The above condition governs from the trench bottom to 300mm
above the top of the pipe.

Excavate widths above this point in conformance with the
requirements of the latest edition of the Occupational Health and
Safety Act.

Remove ledge rock, boulders and large stones to provide a minimum
clearance of 150mm below the pipe.

Where the maximum trench width is exceeded provide special
bedding or other precautions as directed by the Engineer.

3.3.6 Bracing and Sheeting

1

3

4

Shore the trench in a manner that conforms with the latest edition of
the Occupational Health and Safety Act, and as necessary to protect
life, property and structures adjacent to the Work, the Work itself, or
to maintain trench widths within specified limits.

Install shoring so that is does not extend below the springline of the
pipe. Do not locate shoring closer than 150mm to the widest section
of the installed pipe. When it is necessary to place the shoring below
the pipe springline, raise the shoring in 600mm lifts and compact
each lift to fill the void left by the raised sheeting.

Cut off shoring left in place no higher than 900mm below the ground
surface.

Remove shoring in a manner which permits backfill compaction.

3.3.7 Dewatering

1

Control entry of ground and surface water to the extent that
excavation and pipe installation can proceed and the trench bottom
condition is not compromised to the detriment of the pipe installation.
Continuously pump or bail out water from the trench. Do not use the
pipe being installed as a drain for such water.

Ensure that dewatering operations do not compromise or damage the
foundation of any structure in the vicinity.

Locate and direct dewatering discharge such that loss, damage,
nuisance or injury to the public does not occur. Direct discharge into
natural drainage channels, drains or storm sewers.
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3.3.8 Safety
1

Excavate trench in conformance with the requirements of the latest
edition of the Occupational Health and Safety Act and as is necessary
to protect life, property and work.

Sheet and brace open cut trenches in strict conformance with the
latest edition of the Occupational Health and Safety Act, Municipal
Ordinances and as necessary to protect life, property and Work.
Blasting for excavation will not normally be permitted. When
permitted, blasting methods and procedures must strictly conform to
Provincial Statutes and Municipal Ordinances. If there are structures
in the vicinity that may be affected by the blasting, engage and pay
for the services of a structural engineer and carry out a
comprehensive structural investigation with the property Owner(s),
Sub-contractor and the Engineer to establish the existing condition of
these structures. Provide all damage mitigation measures prescribed.
Provide all additional insurance as may be directed by the Owner.
Bear all costs for damage and injury resulting from blasting
operations.

Work between sunset and sunrise will be allowed only with prior
written permission from the Engineer or if necessary to correct Work
that is deemed to constitute an immediate hazard to the public or
existing utilities. When any Work is carried out at night, supply a
sufficient number of electric or other approved and efficient lights to
enable the Work to be done in a safe, satisfactory manner. Operations
will not be permitted if the Engineer believes there insufficient light
to perform the Work safely and satisfactorily.

3.3.9 Trench Bottom Conditions

1

2

Maintain trench conditions to facilitate pipe installation without
water, muck, silt, gravel or other foreign material entering the pipe.
Provide a firm trench bottom capable of supporting the pipe to be
installed. Stabilize trench bottom by means of over excavation or
special foundation designed to support the pipe.

Remove all deleterious material from the trench bottom prior to pipe
installation.

3.3.10 Over Excavation and Backfill

1

Excavate the trench in a manner that provides a uniform and
continuous support for the pipe and fittings on solid, undisturbed
ground. Over excavate unstable trench bottom to a level at which
stable material is encountered.

Backfill over excavation with coarse gravel material to the level of
normal bedding.

Compact coarse gravel material in lifts having a maximum
compacted depth of 300mm to provide a thoroughly consolidated
pipe zone using approved mechanical compactors.
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3.3.11 Unstable/Non-Uniform Ground Conditions

3.3.12 Coring
1
2

1

3

3

10

A1

Excavate loose or deleterious material to the width, depth and length
as required and backfill with coarse gravel in 300mm compacted
layers or with insitu backfill material in 150mm compacted layers.
Compaction to 95% Standard Proctor Density.

Provide and maintain minimum clearance between the pipe and
trench walls of not less than 150mm for pipes up to and including
600mm O.D. and not less than 200mm for pipe larger 600mm O.D.
Finish subgrade with hand tools to provide a uniform and continuous
support for the pipe bedding.

Provide straight walled shafts for coring.

Provide proper shoring and any other means required to ensure safety
of workmen and stability of surrounding soils.

Obtain the prior approval of the Engineer for size, location and extent
of coring shaft(s).

Maintain a minimum 1.0 metre clearance from nearest edge of coring
shaft to pavement or other structures, unless otherwise approved
Carry out shaft excavation and backfill in accordance with the
relevant section(s) of the specifications and all safety regulations.
Provide cored hole that does not exceed the largest dimension of the
pipe to be installed by more than 50mm.

Carefully establish and maintain line and grade and provide a finished
coring hole which does not vary more than 50mm vertically or
100mm horizontally from the established grade.

Recore any hole that exceeds the specified deviation limits.
Adequately plug the leading end of pipe inserted in a core hole to
prevent damage or entrance of foreign material.

Provide adequate support of pipe within the core hole as
recommended by the pipe manufacturer and/or as detailed in the
contract documents.

Carry out pipe insertion into cored holes using techniques and
equipment recommended by the pipe manufacturer and approved by
the Engineer.

3.4  Trench Backfill and Compaction
3.4.1 Backfill Within the Pipe Zone

1 Backfill with granular material placed in uniform layers and
compacted by mechanical means for the full width of the trench.
Backfill in layers not exceeding 150mm compacted thickness and
compact to completely fill spaces under and adjacent to the pipe.

2 Place bedding material to lines and depths required. Provide bell and
coupling holes along the trench bottom so that the pipe barrel is
evenly supported throughout the entire length.

3 Mechanically compact the pipe bedding, haunching and initial

Revised March 2005 Page 8 of 12



City of Regina
Standard Construction Specification SECTION 02315

TRENCH EXCAVATION AND BACKFILL

backfill material to 95% Standard Proctor Density.

4 Mechanically compact pipe haunching while exercising care not to
contact or damage the pipe. For compaction of haunching on pipe
300mm and larger, employ pneumatically powered, single leg
‘pogostik’ tamper or as approved by the Engineer.

) Where specified, backfill with low shrink material such that the
material flows into the excavation and fills the entire space under the
pipe. Place low shrink material to the springline of the pipe. Ensure
that the pipe or pipe bedding is not disturbed during backfill
placement and air is not trapped beneath horizontal projections or the
other locations within the pipe zone excavation.

3.4.2 Backfill Above the Pipe Zone
1 Insitu Material

1

)

Backfill in uniform layers not exceeding the thickness
required to obtain the specified density. The maximum
allowable compacted layer thickness shall be 150mm unless
otherwise approved by the Engineer. Compact backfill to a
minimum 95% Standard Proctor Density.

Control the moisture content of the insitu backfill material to
within £3% of the insitu material in the adjacent trench walls.
Supply and add water or dry the insitu backfill material as
required to meet the moisture specification.

Areas to be backfilled shall be free from debris, snow, ice,
water or frozen ground. Backfill material shall not be frozen
or contain ice, snow or debris.

Haul and dispose of all material that is unsuitable for use as
backfill. Import and place acceptable material.

Import and place acceptable material to makeup any shortage
of material caused by the construction operation or removal
and disposal of rock, boulders or other material.

Bear all costs for locating, providing and placing acceptable
replacement backfill material.

2 Granular Material

1

2

(9%}

Provide granular material having sufficient moisture content
to prevent dust generation during handling.

Backfill in uniform layers not to exceed the thickness required
to obtain the specified density. The maximum allowable
compacted layer thickness shall be 150mm for granular
materials unless otherwise approved by the Engineer.
Compact backfill to 95% Standard Proctor Density.

Repair and pay for damage resulting from any subsidence or
heaving of the backfill occurring within the maintenance
period.
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3

Low Shrink Material

1 Place low shrink backfill such that the material flows into the
excavations and fills the entire space. Initial depth of material
may not exceed one (1) metre. The initial depth must set to a
point where the concrete is no longer fluid before additional
material may be placed on top of it.

2. Ensure that the pipe or pipe bedding is not disturbed during
low shrink placement and air is not trapped beneath horizontal
projections or the other locations within the excavation.

3 Where required, cover low shrink material with steel plates
having sufficient strength to support traffic. Maintain this
support until the Engineer advises that the low shrink material
has developed sufficient strength to allow its removal. Where
support of traffic is not required, cover and fence the
excavation until the Engineer advises that the low shrink
material has developed sufficient strength to allow placement
of further material on top of it.

4 Use of low shrink material above the pipe zone requires the
approval of the Engineer unless it is specifically indicated on
the drawings.

3.4.3 Backfilling of Structures

1
2

Structures include buildings, manholes, vaults and buried valves.
Backfill structures with insitu fill or granular material compacted to
95% Standard Proctor Density, in maximum compacted lifts of
150mm within 5m of structure. Excavations to be free of ice, snow,
debris and water at the time of backfilling.

Compact backfill adjacent to or under slabs, footings and pipes to
100% Standard Proctor Density. Use either hand operated tamper or
pneumatically powered, single leg ‘pogostik’ tamper within 1000mm
of structures. Place and compact backfill around structures so as to
keep load distributed evenly around the perimeter.

Place and compact pipe trench backfill under and within 4 metres of
pipe vaults to 95% Standard Proctor Density.

3.4.4 Responsibility for Materials Testing - Private Consultant as Engineer

1

In all instances where the ‘Engineer’ for the Work is not the City of
Regina, Engineering and Works Department, materials testing is the
responsibility of the Contractor.

A Retain and pay for a materials testing laboratory,

satisfactory to the Engineer, to test materials compacted in
place. Pay all costs for re-testing required as a result of
initial or subsequent test results not conforming to the
requirements of this specification.

2 Inform the testing agency of the name and number of the

Engineer for the project and instruct the testing agency to
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immediately advise the Engineer of the use of any material
or procedure contrary to the specifications or good
construction practice.

3 Locations for density tests to be selected by the testing
laboratory under the direction of the Engineer.
4 Submit copies of test results to the Engineer within 24

hours of each test.

3.4.5 Responsibility for Material Testing — Engineering and Works as Engineer
1 In all instances where the ‘Engineer’ for the Work is the City of
Regina, Engineering and Works Department, materials testing will be
the responsibility of the Engineering and Works Department.

3.4.6 Materials Testing Standards
1 Standard for laboratory determination of SPD:

A ASTM D698 and ASTM D2216 - standard test methods for

laboratory determination of density and of water (moisture)
content of soil, rock and soil-aggregate mixtures.
2 Standards for field determination of density and moisture.

1 ASTM D2167 - standard test by the rubber balloon method
for density and unit weight of material compacted in place.

2 ASTM D1556 - standard test by the sand cone method for
density and unit weight of material compacted in place.

3 ASTM D2922 and/or D3017 - Nuclear methods testing for
density and moisture content of material compacted in
place.

3 Testing firm to choose and employ the most appropriate field test
method(s) for the specific conditions.

3.4.7 Materials Testing Requirements

1 Materials testing requirements are as follow:

1 Determination of Standard Proctor Density of each of the
primary materials, such as clay, silty clay, silt, silty sand and
sand.

2 Perform density using method(s) appropriate for the
conditions.

3 Perform a minimum of one test per 1000 sqm/150mm

compacted lift.

3.4.7 Disposal of Boulders
1 Locate a suitable disposal site for boulders and bear all costs for
hauling and disposing of them.

3.4.8 Disposal of Excess Common Excavation
A Spread excess material, other than rock, asphalt and concrete, over
the entire right-of-way prior to replacement of topsoil. Do not
interrupt or alter existing drainage. Remove any remaining material
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2

from site.
Remove and dispose of all site excavated debris .

3.4.9 Surface Maintenance During Construction

1

2

Maintain all trench surfaces and working surfaces affected by
construction until the project is accepted by the Engineer.

Finish berms over trenches as specified prior to acceptance. Provide
and place material to fill depressions resulting from the settlement of
backfill.

Maintain gravelled surfaces free of potholes and washboard
conditions. Promptly re-grade surfaces when irregularities occur.
Provide approved traffic hazard warning signage and barricades at all
locations which cannot be promptly reinstated to the specified
standard. Maintain traffic protection until the defects are rectified.

3.5 Deep Trench Excavation and Backfill
3.5.1 Deep trench installations are defined as those with depth equal to or
greater than 5.0m finished grade to pipe invert.
3.5.2 Deep Trench Excavation
A Unless otherwise noted, excavate trench in accordance with the
requirements elsewhere in this section.
2 Separate the excavated insitu material, by stock piling in a
convenient location adjacent to the trench excavation, to the
satisfaction of the Engineer.
3 Separate excavated insitu materials by primary classifications, such as
clay, silty clay, silt, silty sand and sand.
3.5.3 Deep Trench Backfill
A Unless otherwise noted, backfill trench in accordance with the
requirements elsewhere in this section.
2 Replace and compact the insitu material in the reverse order of
removal, to the satisfaction of the Engineer.
3 Compacted thickness of trench backfill not to exceed 150 mm per lift
unless the Engineer specifically advises otherwise.
4 Moisture condition backfill as required to achieve the density
requirements.
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1.0 GENERAL

1.1 Work Included

1.1.1 This section refers to the supply and installation of watermain piping,

fittings and appurtenances.
1.2 Submittals

1.2.1 Submit shop drawings in accordance with the Section 01300 - Submittals.

1.2.2  Provide marked up field record drawings and sketches as necessary for the
Engineer to produce accurate, complete office record drawings.

1.2.3 Provide detailed operating and maintenance instructions for all equipment
installed.

1.2.4 For watermain valves, fittings, couplings, adaptors provide complete
descriptions including specific model numbers, materials, end connection
types and adaptive outside diameters. For pipes include specific material,
class or dimension ratio, manufacturer identification code as it appears
stamped on the pipe or supplier's invoice.

1.2.5 Provide detailed lists of any special or proprietary tools or equipment
which are required to assemble, disassemble, operate or maintain any
device installed on this project.

1.3 Scheduling of Work

1.3.1 Schedule and co-ordinate all work to minimize disruption to existing
services.

1.3.2 Submit a proposed work schedule as may be stipulated within the Special
Provisions.

1.3.3 Comply with any special service interruption or other scheduling
requirements stipulated within the Special Provisions.

1.4 Testing of Materials

1.4.1 Provide necessary samples and bear all costs for testing of materials or
provide certified test results for materials to be employed.
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1.5

Handling and Storage of Materials

1.5.1 Provide all handling and storage facilities for materials as recommended
by the manufacturer.

1.5.2  Seal both ends of each pipe length to prevent contamination during pipe
transportation and storage. Use an ultra violet stable material having a
minimum thickness of 0.15mm (6 mils). Install covers immediately
following the pressure testing of the pipe at the manufacturing plant

1.5.4 Do not use PVC pipe that is more than 24 months old.

2.0 PRODUCTS

2.1

Pipe

2.1.1  Polyvinyl Chloride (PVC)

1

Sizes 300mm and smaller - pipe certified to CSA B137.3 and NSF 61

and conforming in all respects to AWWA C900 latest edition Class

150 pipe.

Sizes 350mm and larger - pipe certified to CSA B137.3 and NSF 61

and conforming to AWWA C905 latest edition for cast-iron outside

diameter (C.1.O.D.), DR25 pipe or as may be amended by the Special

Provisions.

Gaskets shall be standard gaskets recommended for typical

watermain applications where cast iron sized pipe is being used.

Nitrile gaskets shall be used for watermains buried in soil with

hydrocarbon contamination.

Push-On joint gasket lubricant acceptable to the pipe manufacturer

shall be non-toxic, water soluble and approved for use in contact with

potable water by the National Sanitation Foundation (NSF).

Approved pipe manufacturers are:

- IPEX

- Royal Pipe Systems

- Rehau

- approved alternate

PVC double bell end pipe certified to CSA B137.3 and conforming in

all respects to AWWA (C900 latest edition for Class 150 pipe.

Manufacture pipe with integral wall thickened bell ends complete

with factory installed gaskets in one continuous process.

Modification of normal bell and spigot pipe to double bell pipe is not

allowed.

1 Pipe laying lengths of 3.05 or 6.1 metres.

2 Bell ends machined to ensure right angles with the inside and
outside walls of the pipe and uniform contact between
adjoining double bell end pipes.
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3 Short lengths of PVC pipe to act as connection spools for
joining double bell end pipe sections. Length of connection
spools to be twice the normal insertion length for spigot end
of standard bell and spigot pipe. Bevel on both ends of spools
to be standard 15° chamfer angle. Insertion stop mark on the
end of each connection spool.

2.1.2  High Density Polyethylene (HDPE)

1 Pipe certified by the manufacturer as having been produced from raw
resin which meets or exceeds the requirements of ASTM D-1248 for
Type 11, Class C, Category 5, Grade P34 Polyethylene Material and
which qualifies as a PE3408 material by the method of determining
and validating the Long Term Hydrostatic Stress (LTHS) of the
Plastic Pipe Institute. Without compromising the foregoing, provide
pipe of iron pipe sizing configuration (IPS) in conformance with
ASTM F714 and to AWWA C906 latest edition.

2 75mm and smaller - Dimension Ratio (DR) 11.
3 Greater than 75mm - refer to special provisions.
A4 Use of this pipe will be approved only on a location by location basis

and will not be approved in locations where service connection are or
may be required.

2.1.3  Steel Pipe

1 Sizes 50mm and smaller - pipe which conforms to ASTM A53B,
seamless or welded, Schedule 80.

2 Sizes 65mm through 600mm - mill pipe produced as double
submerged arc spiral weld or ERW, standard weight, manufactured
to CSA CAN3-Z245.1-latest edition or ASTM A53B and having a
maximum yield stress of 317 MPa.

3 650mm and larger — Double submerged arc weld (DSAW), spiral
weld mill pipe, 9.5mm wall thickness, manufactured to CSA
CAN3-Z245.1 latest edition or ASTM AS53B and having a
maximum yield stress of 317 MPa.

2.14 Concrete Cylinder Pipe
1 Where this pipe is required it will be definitively specified in the
Special Provisions.

22 Fittings

2.2.1 CastIron
1 Cast or ductile iron conforming to the latest edition of AWWA/ANSI
C110 and complete with integral tie rod lugs. Where fittings are used
with mechanical joint restraints, ensure that the lug pattern on the
fittings is compatible with the lug pattern of the
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222

223

224

225

PVC

restraint manufacturer being used.

Push-on joint fully compatible with the pipe being joined and having
a working pressure rating of 1.74 MPa (250 psi).

Gasket material suitable for potable water in accordance with
AWWA Cl111-latest edition.

Exterior asphaltic coated per AWWA/ANSI C110, Latest Edition.
Interior lined to a minimum thickness of 400 microns (16 mils) using
products and procedures which meet or exceed the interior lining
requirements for buried steel pipe outlined elsewhere in this section.

200mm and smaller - injection-moulded PVC tees, crosses, wyes and
bends certified to CSA BI137.2 latest revision and in full
compliance with AWWA C907 latest revision for a working
pressure of 1500 Kpa (220 psi).

Fittings shall be manufactured by IPEX Inc. or Harrington
Corporation (HARCO) or approved equal.

HDPE Pipe Fittings

1

2

3

Moulded HDPE, sizes as available, manufactured in accordance with
ASTM D2683 for socket type or ASTM D3261 for butt fusion type
and all in accordance with ANSI/AWWA C906 Latest Edition.
Fitting pressure rating must be at least equivalent to the pipe to which
it is being attached.

Backing flanges to be ductile iron epoxy coated or minimum grade
304 passivated stainless steel.

Fabricated HDPE fittings are not acceptable.

Steel Pipe Fittings

1

2

Sizes 50mm and smaller - threaded 300 LB. banded malleable iron
conforming to ANSI B16.3.

Sizes 65mm through 750mm - standard weight, butt welding type
conforming to ASTM A234, Gr. WPB. Grooved or fabricated
fittings only where called for on the drawing(s).

Flanges sizes 100mm through 750mm - 150 Ib. forged steel, weld
neck type conforming to ANSI B16.5, material to ASTM A105-1 or
A181-1. Flat-Faced when mating to cast iron fittings/valves or wafer
bodied valves.

Joint Restraints

1

Restraint devices shall incorporate a series of machined serrations on
the inside diameter to provide proper restraint and contact with the
pipe.

Restraint bodies shall be manufactured of high strength Ductile Iron,
ASTM A356, Grade 64-45-2.
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3 Bolts shall be of high strength, low alloy material in accordance with
ANSI/AWWA CI111/A21.11.
4 Restraint systems shall meet or exceed the requirements of UNI-B-
13-92.

) Models 1300, 1350, 1360 and 1390 as manufactured by Uni-Flange
or approved equal.

23 Thread Compound

2.3.1 Teflon tape or a Teflon based liquid approved for use in contact with potable
water by the National Sanitation Foundation (NSF).

24 Nuts and Bolts

2.4.1 Stainless steel bolts and nuts on direct buried or submerged applications
conforming to ASTM A193 Grade B8 or BEM.

2.4.2 Exposed service - carbon steel bolts conforming to ASTM A193 Grade
B7. Carbon steel nuts conforming to ASTM A194 Grade 2H, semi-
finished hex head. Bolts and nuts to be electroplated with zinc per ASTM
B633-latest edition, Type I coating. Hot dip galvanizing is not acceptable.
2.5 Steel Pipe Coating/Lining

2.5.1 Interior Lining

A Standard
1 All materials to be approved for direct contact with potable
water by the National Sanitation Foundation - Standard
NSF61
2 Exposed pipe 300mm and smaller - none required.
3 Exposed pipe 350mm and larger and buried pipe 100mm
and larger:
A Finished system — materials and procedures to meet
or exceed the requirements of AWWA C210-latest
edition.
2 Lining Materials
A Liquid, chemically cured epoxies
2 Curing agents: amine, amine-adduct or
polyamide.

3 Epoxy modifiers: coal tar, phenolic or other
acceptable modifier.

4 Weldable primer for cutback areas as
recommended by the lining manufacturer.

5 All materials to be from one manufacturer.
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4 Shop apply lining in strict accordance with the manufacturer's

recommendations for: surface cleaning and preparation;
atmospheric conditions, product preparation, application
equipment requirements and curing times and conditions.
Without limiting the foregoing, re-blast surfaces which
exhibit unsatisfactory finish or flaws such as burrs or
slivers after initial blast cleaning. Remove flaws by
grinding or filing prior to re-blasting.

5 Provide a finished lining system having a minimum
finished dry film thickness of at least 400 microns (16
mils). Apply multiple coats of products having a solids
content of 75% or less unless a single coat, pinhole-free
finish is guaranteed by the manufacturer or applicator for
the product being used. Finished lining color to be white or
near white.

.6 Preferred system 80% solids, heavy duty epoxy, ICI Devoe
Bar-Rust 233H or as approved.

2.5.2  Exterior Coating

1 Exposed Pipe - finish exterior in accordance with relevant
section(s) for painting or as specified in the Special Provisions.

2 Buried Pipe 900mm and smaller- standard system:
1 External continuous sheath of extruded polyethylene

covering "yellowjacket" specification YJ1 as supplied and
installed by Shaw Pipe Protection. Grind smooth welded
joints and cover with CANUSA or equivalent heat shrink
sleeves or tape. Cutback of covering on pipe ends to be

75mm.
3 Buried Pipe 900mm and smaller - Optional system.
1 Use on pipe 900mm and smaller only with the approval of

the Engineer.

2 Standard system for pipe larger than 900mm.

A Minimum three layer polyolefin tape coating
system conforming to or exceeding the
requirements of AWWA (C214-latest edition and
having a minimum finished thickness of 50 mils for
a machine applied system or 70 mils for a hand
applied system.

2 First layer — liquid adhesive primer.

3 Second layer-tape layer for corrosion protection

4 Outer layer-tape for mechanical protection.

3 Standards

1 Pipe surface preparation and coating application to
meet or exceed the coating manufacturer’s
recommendations. Apply tape systems with a
minimum spiral overlap of 12.5mm (0.5”).
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2 Inner layer tape backing material to be polyolefin

2.6

only containing greater than 1% but less than 3.5%
by weight of nonpolyolefinic material consisting of
carbon black and antioxidants.

3 Outer tape backing material to be polyolefin only
containing greater than 3% but less than 7% by
weight of nonpolyolefinic material consisting of
pigments, antioxidants and stabilizers.

Couplings and Adaptors

2.6.1

2.6.2

For coupling 200mm diameter or less PVC to PVC or PVC to asbestos-
cement pipe use moulded PVC couplings originally produced under the
certification of CSA B137.2. For PVC to asbestos-cement use these
couplings as modified by the manufacturer to adapt to the asbestos cement
pipe OD while still retaining full test pressure capability. Couplings to be
manufactured by IPEX Inc., HARCO or approved equal.

For pipe sizes larger than 200mm use a compression sleeve coupling to
join asbestos cement pipe to steel pipe, PVC pipe to steel pipe, steel pipe
to steel pipe or PVC to PVC. Couplings to have a rigid steel or ductile iron
center sleeve sized to suit the pipe types and to provide a water tight
compressive gasket seal on each pipe. Coupling design and construction
methods and materials must or exceed all requirements of the latest edition
of AWWA C219 and all additional requirements specified in these
documents. Unless otherwise specified, coupling design working pressure
to be at least 1050 kPa (150 psi) with a minimum safety factor of 2.0 using
the minimum yield stress of the material used.
1 For exposed locations:
Interior lining - minimum 300 microns (12 mils) epoxy NSF
approved for direct contact with potable water. Preferred colour,
white or off white.
Exterior coating - lead free, rust inhibitive prime coat compatible
with final paint system specified.
Nuts and bolts - stainless steel or alloy steel, zinc plated to ASTM
B633, Type I (not galvanized), material per AWWA C219.
2 For direct buried submerged locations:
Interior lining - as above
Exterior Coating - minimum 300 microns (12 mils) epoxy as
recommended by the coating manufacturer for the service. Coating
must be NSF potable approved if submerged in potable water.
Nuts and bolts - stainless steel material either per AWWA C219 or
as specified elsewhere in this section.
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2.6.3 Compression sleeve couplers as manufactured by Smith-Blair, Robar,
Romac, Dresser, Mueller “MaxiFit” or Canada Pipeline Accessories.

2.7 Valves

2.7.1 Gate Valves - 75 to 600mm inclusive to be iron body, resilient seated with
materials, manufacturing and performance in full compliance with the
latest edition of AWWA 509.

1 End connections and operators to be fully compatible with the
service, location of installation and pipe to which the valve is
being attached.

2 Direct buried valves to have a non-rising stem with a 50mm sq.
AWWA standard wrench nut and open with a counter clockwise
rotation.

3 Direct buried valves to have stainless steel bolting and exterior
asphaltic or fusion bonded epoxy coating suitable for direct bury
service.

4 All bronze or brass components to conform to Section 2, Table 1,
Grade A, D or E with stem material of Grade E as published within
AWWA (C5009 latest edition.

5 Approved manufacturers:
¢ Mueller
¢ Clow
¢ Asapproved

2.7.2 Butterfly Valves
1 For sizes 75mm to 500mm - resilient seated wafer body
constructed as follows:
1 Body - cast or ductile iron
2 Disc - aluminium bronze or nickel edged cast iron
3 Stem - Grade 316 Stainless Steel shall be a minimum of
300mm below ground elevation to prevent heavy loads being
transmitted to the curb stop. Curb stops shall be left closed.
Stem Fasteners - 316 stainless or 17-4 pH stainless.
Seat - EPDM or BUNA-N
Shaft seal - double "U' cup or double 'O’ ring
Hydrostatic test capability which meets or exceeds ANSI 150
and a certified bubble tight differential working pressure
rating of at least 1050 kPa (150 psi)
2 For sizes 600mm and larger - same as valves sizes 75mm to
500mm with the following revisions:
1 Body - cast of ductile iron through tapped flange wafer body.
2 Meet or exceed the performance requirements of
ANSI/AWWA C504 and CSA B16.1.

- VNN
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3 Operators - Buried or Vault installation
1 All buried valves and all valves 150mm and larger

installed in valve vaults to be equipped with an
enclosed, sealed and grease packed gear operator with
stainless steel bolting and epoxy coating. Operators
sized for a maximum 27.5 kg rimpull assuming a
600mm diameter handwheel. Valve vaults smaller
that 150mm to be equipped with notch plate type
lever operator.
A4 Operators - Exposed Service
1 All valves 150mm and larger standard enclosed type
gear actuator with a handwheel operator. Actuators
sized per 2.7.2.3.1. Valves smaller than 150mm to be
equipped with notch plate type lever operator.
5 Butterfly Valve Manufacturers
¢ K-Flo Wolverine Series 500 and Series 47

¢ DeZurik - RS632
¢ Mueller/Pratt — Groundhog
¢ Asapproved
2.8 Flange Gaskets
2.8.1 Flange gaskets to be cloth inserted red rubber or other material conforming
to the latest edition of AWWA C207 and approved for use with potable
water.
2.8.2 Ring type gaskets for raised face flanges
2.8.3  Full face gaskets for flat-faced surfaces
2.8.4  Gasket thicknesses as follow:
1 100mm to 600mm - 1.6mm thick.
2 750mm to 1800mm - 3.2mm thick
2.8.5 Where petrolatum primer may be in contact with gasketed fittings, gaskets
shall be BUNA-N, NEOPRENE or as recommended by the pipe
manufacturer.
2.9  Valve Boxes and Covers
2.9.1 127 I.D. x 6 W.T. Schedule 40 PVC lower section as manufactured by
[PEX Inc. or approved equal.
2.9.2 1200 or 760 long x 150 I.D. x 11 W.T. “Type A” cast iron upper valve box
section and appurtenances as detailed on Std. Dwg. W-01.
Revised March 2005
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2.9.3 Cast iron upper valve box, covers, extensions and lifter rings as
manufactured by:

¢

¢
¢
¢
¢

2.10 Hydrants

Titan Foundries
Norwood Foundries
WD Valve Boxes Ltd.
Sigma Corporation
approved equal

2.10.1 Dry-barrel, compression type hydrants which are designed, manufactured
and tested in full compliance with the latest edition of AWWA C502.

2.10.2 Pentagonal operating nut and nozzle cap nuts which open counter
clockwise. Cap chains are not required.

2.10.3 Hydrants to have the following:

1
2
3

Minimum 133mm diameter opening lower valve.

Two (2) - 65mm x 6 threads per 25mm hose nozzle.

One (1) — replaceable bronze pumper nozzle threaded to mate with
and securely connect to City of Regina Fire Department pumper hose
connection which is threaded 120.65mm (4.75”) ODM x 5 threads
per inch. Nozzle to have a preferred inside bore of 101.6mm (4.00)
but is not to be less than 97.75mm (3.85”).

150mm bell inlet compatible with C900 Class 150 PVC pipes.
Tapped drain outlet - 6mm NPT.

Barrel length as required but to provide a minimum of 2.3m bury to
top of inlet.

Breakaway style flange and mainstem.

Permanently lubricated stem thread (stuffing box construction is not
acceptable).

2.10.4 Hydrant Finishes

1

2

Finish on all exterior surfaces below the hydrant flange to be
asphaltic coated as recommended by the coating manufacturer.
Exterior finish colour - yellow to match City of Regina requirements.

2.10.5 Hydrant Manufacturers and models:

¢
¢
¢
¢

Canada Valve — Century Model B-50-B-18
Mueller — Modern Centurion

Clow — Brigadier Series M-67

approved alternative

2.11. Concrete for Thrust Blocks
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2.11.1 Provide a Concrete Mix Design prior to the placement of any concrete.
2.11.2 Cement to conform to CSA AS, Type 50.

2.11.3 Air entraining admixtures to conform to CSA A266.1 and ASTM C494.
2.11.4 Water reducing admixtures to conform to CSA A222.2 and ASTM C494.

2.11.5 Retarding admixtures, which require approval for use, to conform to ASTM
C494.

2.11.6 Minimum concrete design strength to be 20 MPa at 28 days. Higher design
strength concrete may be substituted to obtain shorter curing time.

2.12 Puddle Flanges

2.12.1 Use minimum 6.35mm thick steel plate as puddle flange material with
diameters as follows:

Pipe Diameter Puddle Flange Diameter
75mm to 300mm Pipe diameter plus 50mm
350mm to 550mm Pipe diameter plus 100mm
600mm and larger Pipe diameter plus 150mm

2.13  Sacrificial Anode Materials

2.13.1 Anode(s) to be 5.4 kg (12 Ib.) packaged zinc anodes complete with #6
three metre lead.

2.13.2 Cadweld to be 25 gram “Erico” specification CS25XF-19 or as approved.
A #6 copper sleeve crimped to anode lead is required prior to cadwelding.
Cadweld mould “Erico” specification CAHBA-1H or as approved.

2.13.3 Eyelets to be 16mm (5/8”) or 20mm (3/4”") copper stud #6 cable eyelet.
3.0 EXECUTION
3.1 Trench Excavation and Backfill

3.1.1 Refer to Section 02315-Trench Excavation and Backfill. Carry out trench
excavation and backfill in full compliance with that section.

3.1.2 Comply with all safety requirements of:
1 Local codes and bylaws.
2 Occupational Health and Safety Act, 1993
3 National Building Code of Canada 1995
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3.1.3 Maintain trench excavation and bedding preparation a sufficient distance

in front of the pipe installation operation to avoid interference with the
pipe installation.

3.2 Pipe Installation

3.2.1 Obtain Engineer's approval of backfill and bedding materials and
installation procedures prior to pipe installations.

3.2.2 Prevent dirt or other foreign material from entering installed pipe with
temporary blocking.

3.2.3 Install pipe true to line and grade as staked by the Engineer to within
100mm horizontally and 50mm vertically.

3.2.4 Keep contamination protection cover on pipe ends until just prior to
jointing to the previously installed pipe.

3.2.5 Handle, install and joint pipe in accordance with the manufacturer's
instructions.

3.2.6 Install push-on joint pipe such that the spigot ends are inserted into bell
ends.

3.2.7 Modify pipe ends to be installed into push-on fittings as recommended by
the pipe manufacturer.

3.2.8 Clean pipe ends of all foreign materials and substances prior to joint
makeup.

3.2.9 Remove any pipe, which has floated due to trench flooding and reinstall
only after acceptable trench and bedding conditions have been re-
established.

3.2.10 Provide any pipe or joint deflections required in a manner recommended
by the pipe manufacturer and/or as approved by the Engineer.

3.2.11 Install all special structures such as air release valves, drains, blowoffs,
hydrants, swabbing facilities and valve chambers at the locations indicated
and in accordance with the contract documents.

3.2.12 Install, bed and backfill pipe such that deflection of pipe is within the
manufacturers’ tolerances for long term service.

3.2.13 Protect pipe and fittings from excessive exposure to direct sunlight or
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other damage. Replace any pipe or fittings which have become
discoloured, cracked or otherwise marred or damaged.

3.2.14 Ensure proper operation of all fittings and appurtenances having moving

parts both prior to and after installation.

33 Thrust Blocks

3.3.1 Provide only cast-in-place concrete thrust blocks that are sized and located
as shown on Standard Drawing W-13 on all push-on and mechanical joint
fittings.

3.3.2 Cut bearing soil wall to the proper angle for the fitting and ensure an
undisturbed soil bearing face.

3.3.3 Obtain approval of the Engineer for all thrust block formwork prior to
concrete placement.

3.3.4 Place a minimum 200 micron (8 mil) polyethylene sheet between the full
contact face of the fitting and the thrust block.

3.3.5 Remove all wooden formwork prior to backfilling.

3.3.6 Use mechanical thrust restraint devices only with the approval of the
Engineer.

3.3.7 Use mechanical thrust restraints or poured in place concrete thrust blocks
with cast iron fittings. Use poured in place concrete thrust blocks only
with PVC plugs and ends caps.

1 Restrain all joints that fall within the lengths of horizontal pipes as
shown on Standard Drawing W-14
2 Restrain all joints that fall within the lengths of vertical of pipes as
shown on Standard Drawing W-14.
3 Restraints for appurtenances 400mm and larger as recommended by
the manufacturer.
3.4  Connection to Existing Watermains

3.4.1 Adhere to the scheduling stipulations for service interruptions contained in
these specifications.

3.4.2 Provide notice in accordance with Section 01510 to all customers whose
water service will be interrupted by the connection. Standard notices may
be obtained from the City of Regina, Engineering and Works Department.

3.4.3 Adhere to standard or special tie-in details contained in the contract
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3.44

3.4.5

3.4.6

documents and confirm acceptability with the Engineer prior to
proceeding.

Carefully inspect exterior surface of asbestos cement pipe where couplers
will contact the pipe. Ensure that the surface is free of pitting, cracks or
other imperfections that could compromise proper sealing of the coupler
gasket to the pipe surface.

In the event that the surface of asbestos cement pipe is judged to be
questionable to provide proper sealing, replace the entire section of
asbestos cement pipe with PVC pipe back to the first available joint at the
direction of the Engineer.

Make good at no expense to the Owner all damages resulting from an
unsuccessful tie-in or failure of materials installed to complete tie-in or
damage to existing structures or works caused during performance of the
tie-in.

3.5 Hydrant Installation
3.5.1 Install hydrants in accordance with Standard Drawing W-02.
3.5.2 Install hydrants and leads straight and plumb.
3.5.3 Install pumper nozzle facing the street.
3.5.4 Install hydrants such that the hydrant flange is 50mm above top of curb,
walk or finished grade of lot as directed by the Engineer.
3.5.5 [Install gate valve on all hydrant leads as shown on Drawing W-02
3.6 Valve Installation
3.6.1 [Install valves in accordance with Standard Drawing W-01. Use slings
manufactured of nylon or other suitable material for hoisting valves in and
out of trench excavations.
3.6.2 Provide a valve box on each valve that is direct buried. Valve box to be
installed straight and plumb.
3.6.3 Install PVC bottom section to within a maximum of 150mm of finished
grade.
3.6.4 Minimum overlap between the top and bottom sections of the valve boxes
shall be 150mm.
3.6.5 Install thrust blocks or mechanical thrust restraints at all valves.
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3.7

Valve Box Adjustment

3.7.1

3.7.2

3.7.3

Where valve boxes are being rebuilt, constructed, raised or lowered and/or
adjusted in conjunction with surface construction or renewal, adjust valve
boxes in accordance with Section 2350 — Specification for the Placement
of Asphaltic Concrete Surface Course or Full Depth Structure.

Adjust top section of valve box by excavating to below collar on bottom
section of valve box and raising top section to finished grade. Minimum
overlap between top and bottom sections shall be 150mm. If adjustment
required is less than 75mm then “lifter rings” may be used (maximum of

1.

Place and compact granular material under collar of valve box to grade
required.

3.7.4 Where top section of valve box cannot be raised use top extension piece.
3.8 Puddle Flanges

3.8.1 Provide a puddle flange at each point where a pipe passes through a buried
concrete wall.

3.8.2 For pipes 65mm and smaller, use a full coupling as a puddle flange.

3.8.3 Provide continuously welded annular plates as puddle flanges on all pipes
75mm and larger.

3.8.4 Centre puddle flanges in walls unless directed otherwise.

3.8.5 Repair damage done to internal linings caused by welding of puddle
flange. Remove any exterior pipe coatings, except galvanizing, from
surface area which will be embedded in concrete or grout.

3.8.6 Fill new penetrations through existing walls or slabs with a non-shrink,
non-metallic grout to within 25mm of the face of the surface. Fill the
remaining depression with Portland Cement grout and finish neatly.

3.8.7 Provide proper atmospheric conditions for curing of grout as
recommended by the grout manufacturer. Do not backfill or load grouted
penetrations until curing is complete.
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39 Corrosion Protection

3.9.1 Provide corrosion protection on all buried metallic objects. With the
exception of hydrants, provide protection using a physical encapsulation
system as specified in Section 02516. Use this method unless the air
temperature at the time of installation is less than 5° C or, in the opinion of

the Engineer, other conditions make its use impractical. In those instances
only, use a sacrificial anode system to provide corrosion protection. Equip
all hydrants with sacrificial anodes.
1 Anode Installation

1

2

o

.10

Install anode(s) as shown on the applicable Standard
Drawing.

Securely crimp anode lead(s) to eyelet connectors when
used.

Re-torque hydrant bolts after eyelet connection is made.
Prior to cadwelding, clean the metal surface to bare shiny
metal by filing or grinding, Remove any dust and dry
thoroughly.

Cadwelding to be performed only by personnel who have
been formally trained to carry out the procedure. Provide
all required safety apparel and strictly adhere to all
applicable safety procedures when carrying out this
procedure.

Remove slag from cadweld by tapping with a chipping
hammer.

After the weld has completely cooled apply a mastic
protection system to the cadweld and adjacent areas
affected by the procedure.

Remove any plastic bags from zinc anodes. Cut slits in
cardboard tubes.

Install anodes as shown on Standard Drawings and pour
water over anodes prior to backfilling.

Ensure slack is left in anode leads so that they are not
pulled out or damaged during backfilling.
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1.0

2.0

GENERAL
1.1 Scope

1.1.1 The work covered by this section involves the installation of water and
sewer service connections and all other associated work.

1.2 Authorization

1.2.1 Do not install service connections until written authorization, giving
location and size of services required, has been obtained from the owner of
the private property being serviced. Be responsible for confirming that this
authorization has been given and, for ensuring that the services are
installed as indicated.

1.3 Regulations
1.3.1 Install all services in compliance with regulations governing plumbing and
drainage issued by Saskatchewan Health as well as City of Regina
Building Bylaws and Standard Construction Specifications.
PRODUCT
2.1 Sewer Service Pipe
2.1.1 Sanitary and storm service connection pipe and fittings to be minimum
150mm nominal diameter and conform to the following specifications:
1 Polyvinyl Chloride Pipe to ASTM D3034 - SDR35 and in full
compliance with CSA B182.2.
2.2 Water Service Pipe

2.2.1 Piping for building water services shall be in accordance with the
following table and be CSA certified:

Service Size Material Standard Minimum
(mm) Rating
All sizes 50 | Copper-Type K soft Drawn CSA HC66 1100 kPa
and smaller AWWA C800 (160 psi)
40,50 HDPE AWWA C901 1100kPa
PE3408 (160psi)
100mm and Refer to Section 02511-Watermains
larger

2.2.2  When the property being serviced is to be used or has been used for the
underground storage of petroleum products or other hazardous materials,
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23

approved water service pipe materials are Type K soft drawn copper or
“Hyprotec” ductile iron (exterior coating — fibre reinforced, polymer
concrete and interior cement mortar lined to AWWA standards.)

Water Service Appurtenances

231

232

233

234

235

Service Saddles

A Full circle type, constructed of fully passivated T304 stainless steel

with BUNA-N or EPDM gaskets and T304 stainless steel bolts
with rolled threads and nuts. ROBAR Series 2600 or as approved.

Repair Clamps

1 Constructed of fully passivated T304 stainless steel with BUNA-N

or EPDM gaskets and 304 stainless steel bolts with rolled threads
and nuts. ROBAR Series 5600, ROMAC Style SS2 or as approved.

Unions
1 Standard brass compression type, adaptable to the size and type of

pipe used. Ford, Mueller, Cambridge Brass or as approved.

Curb Stops and Boxes

1 50mm and smaller

A Bronze or brass body, stop and waste design, globe or ball
valve style, with compression type end connections
designed for the specific pipe type(s) being joined. Mueller
Type H 15219, Mueller Type H15182, Ford Model B44,
Cambridge Brass Model 203 or as approved.

2 Curb boxes and top extensions - asphaltic dipped, Sch. 40
steel Pipe.

3 Curb box covers - Mueller Type A808 ribbed cover
complete with standard pentagon plug No. 143469 or as
approved.

4 Curb box rods - Type 304L stainless steel, 13mm
diameter with standard pigtail to fit standard 25mm [.D.
curb box.

5 Cold forge u-shape complete with hole for brass cotter pin
to fit 20mm to 50mm curb stops.

2 100mm and larger

.1 Resilient seated gate valve complete with valve box as
specified in Section 02511.

Corporation Stops

A Corporation stops shall be: Mueller Type H 15008, for sizes 25mm

and smaller and 25008 for sizes 40mm and 50mm; Ford Model
F1000 or FB1000; Cambridge Brass Model 301; or as approved.
Standard brass or bronze construction with Mueller tapping thread
and compression type joint compatible with type of pipe used.
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2 Corporation stops on service sizes 100mm and larger shall be
resilient seated gate valves as specified in Section 02511 and shall
be the same size as the service line.

2.3.6  Protective Tape Coating
1 Petrolatum primer and cold applied petrolatum tape conforming to
AWWA C217 latest edition - (Cold-Applied Petrolatum Tape and
Petroleum Wax Tape Coatings for the Exterior of Special Sections,
Connections and Fittings for Steel Water Pipeline).

2
Primer Tape
Denso Paste Densol
Polyken 927 Polyken 932
Trenton Trenton Tec-Tape
PetrQWrap PetroWrap LT
Primer
or as approved

2.3.7 Gaskets as specified in Section 02511 - Watermains

2.3.8 Tapping Sleeves and Valves.

1 Tapping sleeves - split body, full circle type with body, stub pipe
and flange constructed of fully passivated T304 stainless steel with
BUNA-N ringseal and BUNA-S liner. Inside diameter of outlet
connection to be at least equivalent to that of standard weight steel
pipe of the same nominal size. Sleeve bolts and nuts to be stainless
steel to ASTM A193/A194-B8 or B8M. Threads to be teflon
coated. Outlet flange 1501b ANSI, flat-faced. ROBAR Series 6606
or ROMAC SST or as approved.

2 Tapping valves - resilient seated gate valve as specified in Section
02511, having a clear passage at least equivalent to the inside
diameter of the connecting stub on the tapping sleeve being used
and, certified by the manufacturer as suitable for use as a tapping
valve.

24 Tapping Machine

2.4.1 Tap watermains using a Mueller Model B-100, Model B-101, Model A3,
Ford Model 77 or as approved.

3.0 EXECUTION
3.1 Water Service Connections

3.1.1 Water services piping up to and including 50mm may be installed in a
common trench with the sanitary sewer service line. It is desirable that a
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clear separation of at least 300mm is maintained between these lines.

Water service piping larger than 50mm must be installed in a separate
trench from the sewer service pipe. Maintain a minimum clear separation
of 1.0 metres of undisturbed soil between these lines.

Whenever common trenched service lines must be installed at different
elevations, install the higher service on a shelf of undisturbed ground. If
shelving the higher service line is not possible, re-establish the foundation
of the higher utility with compacted backfill.

Construct services to the end lots on a dead end main by tapping each
service to the water main as shown on Standard Drawing W-19.

Leave trenches open until connections up to and including those 25mm in
diameter have been completed and visually inspected while they are under
pressure. Ensure corporation stops are in the open position before
backfilling.

Install residential service connections on the property line at the locations
shown on the drawings. Install a short length of copper pipe on the private
side of the curb stop and crimp. Install services to existing buildings along
a line that will best suit the interior plumbing. Provide a gooseneck with a
minimum radius of 600mm immediately adjacent to the corporation stop
on all service connections 40mm and smaller. Refer to Standard Drawing
W-17 for arrangement details.

Unless otherwise specified, tap corporation stops into the watermain using
an approved tapping machine while the main is under normal operating
pressure,. After completion of each tapping connection, backfill to 75mm
above the top of the gooseneck with material as specified in Section
02315-Trench Excavation and Backfill.

For valves 100mm and larger installed as corporation stops, provide and
install a lower section of PVC valve box on the valve and cut it off at
600mm below finished surface. Suitably cap the PVC section. Thoroughly
encapsulate the valve except the operating nut.

3.1.9 Provide minimum 2.7m of cover over the full length of service lines.
3.2 Tapping Watermains

3.2.1 Conditions for Tapping Asbestos Cement Pipe
A Use an approved tapping sleeve.
2 Tapping size shall be at least two (2) nominal pipe sizes smaller than

the watermain being connected to.
3.2.2  Conditions for Tapping Ductile Iron, Cast Iron or Steel Pipe
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1 Where tapping of ductile iron, cast iron, or steel pipe is required, it
will either be definitively specified in the Special Provisions or as
directed by the Engineer.

3.2.3 Conditions for Tapping PVC Pipe
1 Use an approved tapping sleeve.
2 Tapping size used on PVC pipe shall be at least one (1) nominal
pipe size smaller than the watermain being connected to.

PVC
DRI18 PVC Pipe (mm) 150 | 200 | 250 | 300 400
Tap Size (mm) TAPPING METHOD

20 1 1 1 1 1
25 1 1 1 1 1
40 2 2 2 2 2
50 2 2 2 2 2
100 3 3 3 3 3

Where: 1 = Direct tap
2 = Tap through an approved service saddle
3 = Tap through an approved tapping sleeve
33 Protective Tape Coating

3.3.1 Surface shall be clean, dry and at least 5° C before any coating materials are
applied.

3.3.2 Store, handle and apply coating materials according to the manufacturer
instructions and climatic and substrate condition requirements.

34 Service Pipe Positioning

3.4.1 Position the service pipe in the trench as follows when facing the building.

Left Centre Right
Storm Domestic Water

35 Sewer Service Installation

3.5.1 Minimum acceptable continuous grade for 150mm sewer service pipe is
10mm/metre (1.0%).

3.5.2 Whenever sewer service pipe is installed but not connected to the sewer
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WATER AND SEWER SERVICE CONNECTIONS

3.6

3.7

3.8

3.53

service from the building, plug the pipe with an approved watertight plug.

Connect to the sewer main with tees or wye branches installed during
construction of the sewer main.

Sewer Service Connections to Existing Mains

3.6.1

3.6.2

3.6.3

Make new connections by tapping into the upper half of the sewer main and
installing a tee or wye saddle. Ensure the existing sewer main is not fractured
by the tapping operation. Remove all broken pipe, mortar and debris from
inside the sewermain.

Make holes for tee or wye saddles approximately 10mm larger than the
outside diameter of the service pipe to ensure a snug fit in the hole.

Connect fitting saddles to the main with stainless steel straps and clamps.

Water Service

3.7.1

Direct Tapping of Watermain with Corporation Stops—50mm and smaller

1 Refer to Standard Drawing W-17. Install the corporation stop in the
top quadrant of the watermain at an angle of between 30° to 60°
above the horizontal unless noted otherwise.

2 Do not tap corporation stops into watermains within 600mm of a pipe
joint, fitting or valve. Space multiple taps a minimum of 450mm on
centre.

3 Tighten corporation stops into asbestos-cement and ductile iron
watermains with 70 to 80 Newton-meters of torque with 1 to 3
threads showing. Tighten corporation stops into PVC watermains
(cast iron O.D. only) with 35 to 40 Newton-Meters of torque.

4 Wrap the thread of the corporation stops used on PVC and ductile
iron watermains with three to four wrappings of teflon pipe thread
tape before installation of the corporation stop.

Curb Stops

3.8.1

3.8.2

3.83

3.84

On services 50mm and smaller install a curb stop and waste at the property
line. On services 100mm and larger, install a resilient seated gate valve at
the property line.

Install curb stop and waste valves with the drain port on the private
property side, extend a short length of copper pipe from it and crimp the
end. Refer to Standard Drawing W-17.

Install services to existing buildings along a line that will best suit the
interior plumbing.

Support each curb stop and waste on a 75Smm x 200mm x 250mm concrete
block as shown on Standard Drawing W-17. Install gate valves as shown on
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WATER AND SEWER SERVICE CONNECTIONS

3.9

3.10

3.8.5

3.8.6

3.8.7

Standard Drawings W-01 and W-15.

In fine-grained or clay soils construct a 0.2m* volume drainage sump below
and around each curb stop and waste.

When curb stops or valves are installed and the boxes are to be installed later,
mark the curb stop or valve above ground as shown on Standard Drawing W-
17.

Adequately secure the curb extension rod to each curb stop and waste. Set the
service box plumb with the upper sections of the service box adjusted to
grade elevation. Install the lower section of the service box and the extension
rod a minimum 300mm below ground elevation to prevent heavy loads being
transmitted to the curb stop. Leave the curb stops closed.

Water Service - Multi-Unit Buildings

3.9.1

392

Install water services to multiple unit buildings as shown on Standard
Drawing W-19.

Install a curb stop and waste complete with box on each individual service
connection at 2.5 metres inside the property line and with a minimum of
500mm between each service. Multiple service lines and curb stops may be
deleted if water meters and shut off valves are located in a common room, not
accessible to the public, in accordance with the Water Bylaw.

Utility Services - Underground Tank Storage Sites

3.10.1 Install a trench plug of impermeable plug of bentonite clay or other approved

material as shown on Standard Drawing S-28. Plug to be not less than the
width of the utility trench at the property line on all utility service trenches on
all properties used for the underground storage of liquid hazardous materials
and/or petroleum products. Utility services include domestic and

storm sewers, water connections, natural gas piping, telephone and cable.
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City of Regina
Standard Construction Specification SECTION 02517

WATERMAIN TESTS

1.0 GENERAL

1.1

1.2

Scope

1.1.1 This section refers to the hydrostatic testing of all new and modified
watermains.

Definitions

1.2.1 Leakage is defined as the amount of water required to maintain the test
pressure in the mains over the duration of the test period.

1.2.2 Pressure test is the process to locate defects in material or workmanship,
thereby permitting proper repair.

1.2.3 Leakage test is to establish that the section of line tested, including all
joints, fittings and other appurtenances will not leak or that leakage is
within the limits of the applicable allowance.

2.0 PRODUCTS

2.1

2.2

Supply all necessary labour, materials and equipment for the tests.

Provide evidence that pressure gauges used for watermain tests have been
calibrated within current calendar year prior to undertaking the tests.

3.0 EXECUTION

3.1

3.2

33

3.4

3.5

3.6

3.7

3.8

Water used for disinfection of watermains may be used for leakage test.
Complete watermain leakage test prior to the installation of service connections.

Notify the Engineer at least twenty-four (24) hours in advance of all proposed
tests. Perform tests in the presence of the Engineer.

When testing is done during freezing weather, protect hydrants, valves, joints and
fittings from freezing.

Control rate of filling of pipes to a velocity of less than 0.45m/sec (1.5 ft/sec).

Prior to pressure testing ensure that thrust blocks attain minimum 15 Mpa
compressive strength.

Ensure that all air is purged from the watermain before performing leakage or
pressure tests on the system.

For pipe materials other than PVC or HDPE, calculate leakage from formulas in
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Standard Construction Specification SECTION 02517

WATERMAIN TESTS

the appropriate sections of AWWA Standards for that type of pipe.

3.9 If the leakage exceeds the allowable, locate and repair leaks and defects. Repeat
the test after repairs until the leakage does not exceed the allowable. Visible
leaks must be repaired even when the leakage is below the allowable limits.

3.10  Where new watermain sections cannot be isolated from existing mains, the
Contractor may apply to the Engineer to establish an alternate test pressure or
have the leakage-testing requirement waived. Warranty obligations of the
Contractor remain fully in effect in either event.

3.11 Disinfection and coliform bacteria test requirements are covered in Section 02519
- Disinfection and Flushing of Watermains.

3.12 Testing

3.12.1 Leakage Test - PVC Pipe

1

2

After backfilling is completed, carry out leakage test on all PVC
watermains at an initial test pressure of 692 kPa (100 psi).
Maintain test pressure for at least one hour. At the end of one
hour, repressurize the main to 692 kPa with water pumped from a
tank. Measure the amount of water used to repressurize the main
to the initial test pressure to determine the leakage in the test
section. The test will not be accepted if the leakage exceeds the
quantity determined by the following formula from the latest
edition of AWWA C605.

for PVC Pipe L= NDv P
130,400

L = the allowable leakage (litres per hour)

N = number of joints in the pipeline tested

D = nominal diameter of the pipe (mm)

P = the average test pressure during leakage tests in kilopascals
(kPa)

3.12.2 Pressure Testing - High Density Polyethylene (HDPE) Pipe

A

Pressure test all HDPE pipes, couplings, joints and other

appurtenances under a hydrostatic pressure in compliance with

ANSI/JAWWA C906 latest edition.

2 Test pressure shall be 692 kPa (100 psi).

3 Testing with compressed air is strictly forbidden.

4 Begin test after completion of backfilling and at least 7
days after the last concrete bearing pad has been cast.

5 Expose all mechanical joints for visual inspection during
testing.
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SECTION 02517
WATERMAIN TESTS

2

The test shall consist of two parts:
1 Initial Expansion Phase

1

After the initial pressurization of the pipe add
sufficient make-up water at hourly intervals to
return the pipe to the original test pressure.

Repeat pressurization a maximum of three times

after the original pressurization of the pipe.

Test Period

1 After completion of the expansion phase (3
hours after initial pressurization) begin the
pressure test.

2 Test period shall not exceed three hours.

3 The total time under test shall not exceed 8
hours at 692 kPa. If the test is not
completed within this time frame, the test
section shall be permitted to "relax" for an
additional 8-hour period prior to starting the
next test sequence.

4 At the end of the test period repressurize the
pipe to the original test pressure. Measure
the amount of water required to repressurize
the system. The amount of water shall not
exceed the allowance shown in the
following table for the size of pipe being
tested.

ALLOWANCE FOR EXPANSION (litres per 30.5m of pipe @23 °C)

HIGH DENSITY POLYETHYLENE PIPE

Nominal 1 Hour 2 Hour 3 Hour
Pipe Test Test Test

Size (mm)
150 1.14 2.27 3.40
125 0.81 1.61 2.46
200 1.89 3.78 5.68
250 2.65 4.92 7.94
300 4.16 8.70 12.87
350 5.30 10.22 15.88
400 10.22 12.49 18.92
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Standard Construction Specification SECTION 02519

DISINFECTION AND FLUSHING OF WATERMAINS

1.0 GENERAL

1.1

1.2

Scope

1.1.1

This section presents requirements and procedures for disinfecting, flushing
and bacteriological testing of all new or modified watermain and, existing
watermain that is depressurized for any reason, excluding only emergency
repairs, before it may be put into service or returned to service.

Bacteriological Sampling Requirements

1.2.1

1.2.2

1.2.3

1.2.4

2.0 PRODUCT

As stipulated by Saskatchewan Environment, a minimum of two (2) sets of
three (3) bacteriological samples must be taken from the watermain and
submitted to the Provincial Water Laboratory.

Each set of three (3) samples must be taken and submitted a minimum of 24
hours apart. Wherever practicable, samples are to be collected from different
points along the watermain section.

Watermain may not be placed into service or returned to service until two
consecutive sets of three samples have been analyzed and all found to be
acceptable.

If a positive (unacceptable) test result occurs in both of the two consecutive
sets of samples, then repeat of disinfection, flushing and sampling procedures
is required.

2.1 Disinfection Chemical dry form
2.1.1 Calcium hypochlorite tablets, manufactured to the requirements of AWWA
B300 - latest revision and having seventy percent (70%) available chlorine by
weight.
2.1.2  Olin Matheson HTH-70 or approved equal.
22 Disinfection Chemical liquid form
2.2.1 Sodium hypochlorite manufactured to AWWA B300 - latest revision and
having 5 to 15 percent available chlorine by volume. Care must be taken to
control conditions and length of storage to minimize its deterioration.
Revised March 2005 Page 1 of 6
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DISINFECTION AND FLUSHING OF WATERMAINS

23

Adhesive

231

Waterproof, food grade, one component glue, compatible with disinfection
chemical, "Permatex Form-A-Gasket No. 2”, "Permatex Clear RTV Silicon
Adhesive Sealant", or approved equal.

3.0 EXECUTION

3.1 General

3.1.1 Disinfect new watermains and any new branch connections to the
requirements of AWWA C651. Become familiar with and strictly adhere to
all safety requirements relating to the handling of concentrated chlorine
chemicals and solution.

3.1.2  Caution - do not use calcium hypochlorite in powder form in PVC piping as
an explosive reaction may result. Use of this chemical in tablet or solution
form is safe in PVC piping.

3.1.3  Attach calcium hypochlorite tablets to the inside top surface of the pipe or
fitting. Apply adhesive to only one surface of the tablet.

3.1.4 The number of 5g tablets required per 6.0m length of pipe for each size of
pipe is shown on the following list:

¢ 150mm diameter pipe - 2 tablets
¢ 200mm diameter pipe - 2 tablets
¢ 250mm diameter pipe - 3 tablets
¢ 300mm diameter pipe - 4 tablets
¢ 350mm diameter pipe - 5 tablets
¢ 400mm diameter pipe - 7 tablets
¢ 450mm diameter pipe - 8 tablets
¢ 500mm diameter pipe - 10 tablets
¢ 600mm diameter pipe - 14 tablets
NOTE: The ‘tablet method’ described in AWWA C651 may not be used in
pipes larger than 600mm. Use either the continuous feed or slug
flow methods for pipes larger than 600mm.

3.1.5 Protect installed tablets from moisture.

3.1.6 For the use of sodium hypochlorite liquid, submit a detailed written
procedure to the Engineer for review at least two working days prior to date
of disinfection. The submission must describe proposed equipment and
procedures. Ensure full compliance with all provisions within the latest
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DISINFECTION AND FLUSHING OF WATERMAINS

3.2

3.1.8

3.1.9

edition of AWWA C651.

Inject the sodium hypochlorite solution as near as possible to the tie-in(s) to
the existing system as the pipe is being filled.

Provide minimum 20mm injection and/or discharge points where there are no
existing facilities within 3.0m of the terminal points of the main(s) to be
disinfected. Use corporation stops as specified in Section 02516 for these
points. Close and cap stops after use.

Employ a shorter contact time using a higher chlorine dosage where, in the
opinion of the Engineer, conditions make the 24-hour contact time
impractical or unmanageable. Alternate dosage/contact time options are
described in AWWA C651. Submit a detailed written description for use of
an alternate option to the Engineer for review and approval prior to date of
disinfection. Obtain approval from Saskatchewan Environment (SE)
regarding proposed disposal processes and locations.

3.1.10 Following the contact period, ensure operation of all valves and hydrants on

the main to ensure that all parts have been in contact with the chlorine
solution. Only City of Regina personnel may operate existing valves and
hydrants

Disinfection Methods and Requirements

3.2.1

Tablet Method

1 Slowly fill main to be disinfected with water. Try to limit fill velocity
to less than 0.3 m/s (1.0 ft/sec).

2 Once the section to be disinfected is confirmed as being full of water,
discontinue filling and leave the main in a static condition for at least
one hour if the water temperature is over 5°°C and two hours if the
water temperature is below 5°°C. At the end of this time period obtain
a sample from a location on the main close to where the fill water was
introduced and a second location at the end furthest from that point.
Demonstrate that a minimum 25 mg/I residual concentration has been
achieved at both locations.

3 Maintain the high strength solution in the main for at least 24 hours if
the water temperature is above 5° C and at least 48 hours if the water
temperature is less than 5°C.

4 At the end of the contact period obtain a sample at each of the
previous locations. A minimum 10 mg/l residual must be present at
both locations or the disinfection must be repeated.

.5 After successful disinfection, flush the main to waste until the
chlorine residual reading is less than 1.0 mg/l. Comply with all
requirements for dechlorinating the flushing water being discharged.
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3.2.2 Continuous Feed Method

1 Flush to waste the section of main to be disinfected using chlorinated,
potable quality water. Flush at a flowrate that will achieve a velocity
of at least 0.75 m/s (2.5 ft/sec). Use a volume of water that is at least
equivalent to the volume contained in the section to be disinfected.

2 Continue to flush to waste, slow the flow of water through the main
to less than 0.3 m/s (1.0 ft/sec) and begin to introduce high strength
disinfection solution into the main at the water inlet end.

3 Continue the flow and disinfection solution introduction and conduct
frequent residual tests on the water being discharged until the residual
reading achieved is a minimum of 25 mg/l. Ensure that the water
being discharged is dechlorinated as required while waiting for the
required residual to reach the discharge point.

4 Maintain the high strength solution in the main for at least 24 hours if
the water temperature is above 5° C and at least 48 hours if the water
temperature is less than 5°C.

S At the end of the contact period obtain a sample at each of the
previous locations. A minimum 10 mg/l residual must be present at
both locations or the disinfection must be repeated.

.6 After successful disinfection, flush the main to waste until the
chlorine residual reading is less than 1.0 mg/l. Comply with all
requirements for dechlorinating the flushing water being discharged.

3.2.3 Slug Method
1 Use this method only with the pre-approval of the Engineer. Prepare and
submit a detailed plan to the Engineer for the use of this method.

33 Watermain Disinfection, Flushing and Sampling

3.3.1 Water for Disinfection and High Level Testing

.1 The initial fill of water for watermain flush and/or disinfection will be
supplied by the Owner at no cost to the Contractor. However, any
subsequent volume required due to failure to meet the requirements
of the disinfection or hydrostatic tests will be charged to the
Contractor at standard City of Regina water rates.

2 Perform high-level Total residual chlorine tests at a minimum of two
locations as previously described or as directed by the Engineer.

3.3.2 Flushing
1 Upon completion of the 24 hour disinfection period, thoroughly flush
the main until the Total Residual Chlorine concentration in the water
being discharged is less than 1.0 mg/1.
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DISINFECTION AND FLUSHING OF WATERMAINS

3.4

3.5

3.6

3.7

3.8

3.3.3 Bacteriological Sample Collection and Notification of Results

1 Bacteriological samples may only be taken and submitted by
authorized City of Regina personnel. Test results will be forwarded to
the City of Regina, Engineering and Works Department from the
Provincial Water Laboratory. The City of Regina Engineering and
Works Department will subsequently advise the designated party of
the test results.

Disposal of Water

3.4.1

342

3.4.3

3.4.4

3.4.5

Plan, co-ordinate, supervise and provide all labour and Product to carry out all aspects

Dispose of highly chlorinated water to the existing sanitary sewer system or,
where this is not possible, to other receiving facilities, approved by the
Engineer, at rates that do not exceed the available capacity of the system at
the time of disposal.

Provide and apply the chemicals necessary to de-chlorinate this water to a
level below 5.0 mg/l or as may be required by Saskatchewan Environment
(SE) at the point of discharge to the storm drainage channel or receiving
location.

Provide additional chemical and temporary dike works necessary to ensure
that the Free residual chlorine content of this water is less than 1.5 mg/l or as
may be dictated by SE before it reaches Wascana Creek or Lake or other
receiving body.

Carry out residual monitoring in coordination and co-operation with the City
of Regina, Engineering and Works Department or the Engineer where they
are not one and the same.

Chemicals that may be employed to lower chlorine residuals are listed in
AWWA C651.

of the disinfection, testing, dechlorination, monitoring and disposal operations.

Provide the Engineer with a minimum of forty-eight (48) hours advance notice of

requirement for water.

Availability of water for disinfecting and flushing is subject to the demands on the
City's distribution system at the time and its delivery may be delayed at no additional
cost to the Owner. Co-ordinate operation of the fill valves with the Supervisor of Water

Distribution to obtain the correct fill rate.

Provide any additional connections that may be necessary to ensure the complete

removal of air from the pipe being filled/tested.
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3.9 Watermain Swabbing

3.9.1 In all locations where it is not possible to disinfect new waterlines, as
described previously in this section, use the following method:

1 Disinfect each length of pipe by pulling a chlorine-soaked swab

through the inside of the pipe after it has been placed in its final

position.

2 The configuration of the swab must be of the proper dimensions to
ensure firm contact with all portions of the interior of the pipe.

3 Place watermain(s) in service only after completion of required

procedures and receipt of satisfactory laboratory results for the
bacteriological test(s).

3.10  Chlorine Concentrations in Disinfected Sections
3.10.1 Prior to returning the watermain to potable service the concentrations of Total
and Free residual chlorine shall conform to the Saskatchewan Water
Regulations, 2002.

3.10.2 Minimum Free residual chlorine concentration shall be greater than 0.1 mg/1.

3.10.3 Maximum Total residual chlorine concentration shall be less than 1.0 mg/1.
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Standard Construction Specification SECTION 15151
WATER METERS AND ENCODER REGISTERS

1.0 GENERAL
1.1 Scope

1.1.1 This section refers to the supply of 16mm (5/8”) to 50mm (2”) positive
displacement water meters with encoder registers for the measurement of
cold water flowing in one direction.

2.0 PRODUCTS
2.1 Water Meters
2.1.1 Water meters to conform to AWWA C700 latest revision.

2.1.2  Water meter outer case to be non-corroding waterworks bronze with cast
iron bottom plates and stainless steel bolts threaded into the body of the
water meter. Bottom plate to be designed to break under normal freezing
conditions when subjected to freezing pressure of 85 to 125 kPa. Water
meters with frost plugs will not be accepted.

2.1.3 Water meters 16mm to 25mm to have externally threaded ends. Water
meters 40mm and 50mm to have flanged ends.

2.1.4 Water meters to have a serial number permanently stamped on either the
inlet or outlet port side or on either side of the body. Maincase markings to
be raised and include the size, model and “IN” on the top of the inlet port.
On the maincase outlet port an arrow shall be affixed on top of the
maincase to indicate the outlet port.

2.1.5 Measuring chamber to be a positive displacement flat using a nutating disk
or oscillating piston type element made of corrosion resistant thermoplastic
material suitable for service in aggressive water conditions.

2.1.6 The manufacturer or vendor shall furnish a certificate showing that each
meter was tested for accuracy of registration and that it complies with the
accuracy and capacity requirements of AWWA C700 when tested in
accordance with AWWA C705.

2.1.7 The City of Regina retains the right to test all meters submitted to confirm
operating characteristics and to approve those that meet the City’s
specifications.

2.1.8 Water meters shall be SENSUS TECHNOLOGIES SRII or
SCHLUMBERGER TI10 and shall be supplied with an encoder type
register as specified in this section.
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2.2 Encoder Registers
2.2.1 Encoder registers to conform to AWWA C707 latest edition.

2.2.2 Water meter register to be hermetically sealed to eliminate dirt and
moisture contamination, tampering and lens fogging. Register to include a
straight reading, odometer type totalization display, 360° test circle with
center sweep hand and a low flow leak detector. Gears to be self-
lubricating molded plastic for long life and minimum friction. Registers to
be equipped with a press fit plastic seal pin and have provision for seal
wires to prevent tampering.

2.2.3 Registers must continuously encode the six most significant digits of the
volume registration in digital format compatible with remote interrogation
or automatic meter reading. The most significant meter registration digits
are defined as those digits on the register wheels that denote the highest
recorded values of water consumption. A quick referencing mechanism
shall be employed to prevent ambiguous readings.

2.2.4 All number wheels used in the register assembly shall be provided with
bifurcated spring type meter contacts.

2.2.5 Measurement and registration to be in cubic metres.

2.2.6 The operation of the unit shall not induce drag that causes accelerated wear
of the meter, volume registration below the accuracy requirements of the
applicable AWWA standard or excessive headloss.

2.2.7 The materials used in the construction of the register shall be compatible
with the normal water meter environment and with each other:

Housing - Translucent polycarbonate
Retainer or base - Copper
Reduction gearing - Acetyl
Odometer wheel - ABS material
Flexible circuit boards - Fiberglass and epoxy with gold plated copper
conducting strips

2.2.8 The operation of the register shall not be affected by temperature
variations from 0° to 55° Celsius.

2.2.9 Registers using pulse generation or conversion of pulses to digital output
are not permitted. Batteries shall not be required.

2.3 Remote Receptacle

2.3.1 Remote receptacle to be designed for wall mounting and shall be corrosion
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WATER METERS AND ENCODER REGISTERS

24

232

resistant, resistant to ultraviolet degradation, unaffected by rain or
condensation and provide rugged service and long life.

Wall mounted receptacle to be designed for terminal screw connection
after being fastened to the wall.

FElectrical Construction

24.1

242

243

244

The materials employed in contacts and connections shall inhibit corrosion
and shall suffer minimal effect from any environmental conditions to
which they may be exposed.

The grounding of one conductor shall not affect the unit’s electrical
performance.

A custom-programmed CMOS (Complimentary Metal Oxide
Semiconductor) chip shall be used to effect parallel to serial signal
conversion for meter reading data transmission. The encoder register must
utilize CMOS circuitry fully compatible with Meter Interface Units
currently manufactured by Schlumberger, Sensus and Base 10.

Encoder register shall have three screw type terminals welded to the top of
the register cover. The three terminals are to be labeled “B”, “G”, and “R”.
A polycarbonate port cover will be installed after the wiring to the
terminals is completed.
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Standard Construction Specification SECTION 15403

BACKFLOW PREVENTION DEVICES

1.0

2.0

GENERAL

1.1

PRODUCTS

2.1

2.2

Scope

1.1.1

This section refers to the supply of backflow prevention devices.

Vacuum breakers — hose bibb (sill cock) type

2.1.1

2.14

Hose bibb mounted vacuum breakers to be of bronze, brass or reinforced
thermoplastic construction with internals suitable for long-term use in
contact with potable quality water. Ends to be standard hose thread male x
female.

Hose bibb type vacuum breakers must meet or exceed CSA B64.2 and
ASSE 1011 requirements and be listed by IAPMO.

Hose bibb type vacuum breakers to have a working pressure rating of at
least 875 kPa (125 psi).

Vacuum breakers shall be as manufactured by:

N Conbraco

2 Febco

3 Watts

4 Zurn/Wilkins
5 As approved

Double Check Valve Assembly

2.2.1

222

223

An “assembly” is deemed to be a one piece factory assembled unit which
includes an upstream and downstream shutoff valve factory mounted to
the double check valve design backflow prevention valve module with
required test cocks and, which can be tested in-line.

Double check valve style backflow prevention assemblies shall meet or
exceed the materials of construction and capacity vs. pressure drop
requirements of the latest edition of AWWA C510 and must carry a
current certification from one or more of the following agencies:

1 CSA

2 USC-FCCCHR

The assembly and all components of the assembly must have a minimum
rated working pressure of 1050 kPa (150 psi) at temperatures up 82°C
(140°F).
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23

224

2.2.5

2.2.6

2.2.7

Shutoff valves on assemblies 50mm and smaller to be resilient seated,
quarter turn, ball style valves with female NPT end connections. Shutoff
valves on assemblies 65mm and larger to be resilient seated, non-rising
stem, cast iron body gate valves with 125lb ANSI flanged end
connections. Note: if the preventor is to be mounted in a fire system, the
shutoff gate valves must be rising stem.

Test cocks to be quarter turn bronze body ball style valves.

Assemblies must be certified by the manufacturer to operate when
mounted in either the horizontal or the vertical position.

Assemblies shall be as manufactured by:

N Conbraco

2 Febco

3 Watts

4 Zurn/Wilkins
5 As approved

Reduced Pressure Backflow Prevention Assembly

23.1

232

233

234

2.3.5

2.3.6

An “assembly” is deemed to be a one piece factory assembled unit which
includes an upstream and downstream shutoff valve factory mounted to the
reduced pressure, double check/relief valve design, backflow prevention
module with required test cocks and, which can be tested in-line.

Reduced pressure type backflow prevention assemblies shall meet or
exceed the materials of construction and capacity vs. pressure drop
requirements of the latest edition of AWWA C511 and must carry a
certification from one or more of the following agencies:

1 CSA

2 USC-FCCCHR

The assembly and all components of the assembly must have a minimum
rated working pressure of 1050 kPa (150 psi) at temperatures up 82°C
(140°F).

Shutoff valves on assemblies 50mm and smaller to be resilient seated,
quarter turn, ball style valves with female NPT end connections. Shutoff
valves on assemblies 65mm and larger to be resilient seated, non-rising
stem, cast iron body gate valves with 125lb ANSI flanged end
connections. Note: if the preventor is to be mounted in a fire system, the
shutoff gate valves must be rising stem.

Test cocks to be quarter turn bronze body ball style valves.

Assemblies must be certified by the manufacturer to operate when
mounted in either the horizontal or the vertical position.
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City of Regina
Standard Construction Specification SECTION 15403
BACKFLOW PREVENTION DEVICES

2.3.7 Assemblies shall be as manufactured by:

1 Conbraco

2 Febco

3 Watts

4 Zurn/Wilkins
5 As Approved

24 Other types of prevention devices
2.4.1 Other types of devices not specified herein may be submitted to the
Engineer for consideration and approval on a specific application basis. In
all such instances the decision of the Engineer will be final.
2.4.2  All other types of devices submitted for consideration must meet or exceed

the requirements of the applicable section of CSA B64 and other relevant
standards.

3.0 EXECUTION

None in this section

COR Latest Revision-January, 2004 Page 3 of 3



City of Regina
Standard Construction Specification SECTION 15407
INSTALLATION OF WATER METERS AND METER INTERFACE UNITS

1.0 GENERAL

1.1

Scope

1.1.1 This specification covers the installation of domestic water meters on
existing water services, including all labour, equipment, and materials
necessary to complete the work. Work includes all co-ordination and
customer contact, removal of existing water meter and delivery to the City
of Regina Public Works Meter Shop and the installation of a new water
meter and meter interface unit.

1.1.2  Water meters are located within the City of Regina corporate boundaries.

2.0 PRODUCTS

2.1

2.2

23

24

2.5

Water Meters

2.1.1 Water meters will be new, conforming to American Water Works
Association (AWWA) C700 latest revision, and will be supplied by the
City of Regina. Meters will be available for pickup at the Public Works
Meter Shop Monday to Friday from 7:30 a.m. to 4:30 p.m. on an as
required basis.

Encoder Registers

2.2.1 Encoder registers will conform to AWWA C707 latest revision and will be
an integral part of the water meter.

Meter Interface Units

2.3.1 Meter interface units (MIU) shall be compact data collector and radio units
in a plastic case complete with mounting brackets and tamper pins. MIU
will be supplied by the City of Regina and will be available for pickup at
the Public Works Meter Shop, 2425-4™ Avenue, Monday to Friday from
7:30 a.m. to 4:30 p.m. on an as required basis.

Electrical Cable

2.4.1 Electrical cable for connecting the meter encoder register to the MIU shall
be solid wire, three conductor, #22 AWG with coloured wires being black,
green and red.

Copper Wire

2.5.1 Copper seal wire to be AWG 20. Sealing tool will be supplied by the City
of Regina.
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City of Regina
Standard Construction Specification SECTION 15407
INSTALLATION OF WATER METERS AND METER INTERFACE UNITS

3.0

2.6 Washers
2.6.1 Washers for water meters to be 3mm thick leather or rubber suitable for
potable water systems.
2.7 Specialty Tools and Materials for Invensys MIU Installation
2.7.1 SRII security screw socket, supplied by Invensys.
2.7.2  3M Scotchlok UY-2 butt connector gel caps.
2.7.3 3M Scotchlok E-9Y stepped jaw crimping tool with wire cutter.
EXECUTION
3.1 Workmanship
3.1.1 Complete all plumbing work in conformance with the current edition of
the Saskatchewan Plumbing and Drainage Regulations.
3.1.2 Repair any damages resulting from the installation of the water meter and
appurtenances at no additional cost to the Owner.
3.1.3 Repair any leaks or other defects caused by the installation work within
twenty-four (24) hours of being notified. Any leak or defects reported by
the Customer to either the Contractor or the Owner within fourteen (14)
calendar days after the completion of the installation will be considered a
result of faulty installation. Repair at no additional cost to the Owner. This
presumption does not apply to leaks or other pre-existing conditions noted
by the Contractor and acknowledged in writing by the Customer, as being
in existence prior to the installation.
3.1.4 Conform to all applicable laws and regulations of the City of Regina,
Province of Saskatchewan and Government of Canada.
3.2 Water Meter and Meter Interface Unit Installation Lists
3.2.1 The City of Regina will provide the names, addresses, contact phone
numbers and current water meter sizes for all locations where the water
meters and MIU are to be installed.
3.2.2 Notify the City of Regina immediately if errors are found in the meter and
MIU installation lists.
33 Customer Contact

3.3.1 In order to expedite the installation of the water meters and MIU the City
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City of Regina
Standard Construction Specification SECTION 15407

INSTALLATION OF WATER METERS AND METER INTERFACE UNITS

3.4

3.5

3.6

of Regina will provide a letter for presentation to the Customer. The letter
will introduce the Contractor and the project to the Customer.

3.3.2 Contact the Customer to arrange for entry to the premise for the purposes
of installing a water meter/MIU by making a maximum of three (3)
telephone calls and at least one (1) site visit on consecutive days. If access
to premise is not gained after all attempts to contact the Customer have
been made, provide an “Incomplete Water Meter/MIU Installation” form
to the City. The City will then attempt to make arrangements to obtain
access to the premise. The City will advise the Contractor of all successful
contacts so that the Contractor can proceed with installation of the new
water meter.

Hours of Work

3.4.1 Regular hours of work are 8:00 a.m. to 5:00 p.m. Monday to Friday except
for Statutory Holidays.

3.4.2 Installation of water meters and MIU may be required outside of regular
days and hours and must be coordinated with the Customer.

Contractor’s Personnel

3.5.1 Use only persons who are technically competent and who are of acceptable
character for the work involving unsupervised entry into Customer
locations as meter installers.

3.5.2 Meter installers shall not accept payment for work performed during the
water meter installation. Installers shall not perform work in any premise
other than that necessary to complete the installation of the water meter
and the MIU.

3.5.3 Train all meter installers of the technical and procedural requirements of
the work. Training shall include safety awareness and public relations
skills as well. Safety training to meet applicable Occupational Health and
Safety requirements.

3.5.4 Appoint a Project Manager familiar with the work and having authority to
make decisions. The Project Manager shall work in conjunction and close
cooperation with the City’s representative.

Information Tracking and Records
3.6.1 Maintain accurate records of the water meter installations. Complete a

Water Meter/MIU Installation form for each location as supplied by the
City of Regina.
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City of Regina

Standard

Construction Specification SECTION 15407
INSTALLATION OF WATER METERS AND METER INTERFACE UNITS

3.7

3.8

3.6.2 Be responsible for providing proper information tracking and records for

all meter and MIU installations to the City.

3.6.3 Provide the following information:

¢ Customers name and address of premise

¢ Meter reading and serial number of the installed water meter
¢ Date of installation
L4

Meter reading and serial number of removed water meter and remote

register if applicable
¢ Other information as applicable

3.6.4 Return accumulated data on meter and MIU installations to the City of
Regina Municipal Engineering Department on the 7th Floor of City Hall

on the first day of each week.

Installation of Water Meters

3.7.1 Confirm pipe sizes and operation of isolation valves prior to beginning

water meter removal and installation.

3.7.2 Disconnect all wiring for remote reading receptacles, if so equipped, prior
to the removal of the water meter. Remove existing remote reading

receptacle and abandon wiring.

3.7.3 Disconnect electrical ground wires which are attached to the water piping
and interfere with the work or are attached to the Customer side of the
water meter. Wire disconnection and reconnection to be performed by
qualified personnel in accordance with all electrical regulations in force.
Use a jumper wire when cutting copper pipe to install a water meter to

ensure that grounding continuity is not compromised.

3.7.4 Install new water meters in accordance with the manufacturer

specifications and AWWA C700 latest edition.

3.7.5 Deliver existing water meters and remote reading receptacles removed
from service to the City of Regina Public Works Water Meter Shop for

salvage.

Installation of Meter Interface Units

3.8.1 Install meter interface units (MIU) in strict accordance with

manufacturer’s instructions and recommendations.

A Schlumberger — MIU is pre-attached to meter encoder register by a
bracket. Wiring is completed. Ensure there is sufficient space
around the MIU to completely open access panel for servicing or
battery replacement and there is no interference with shut off

valves. Use supplied magnet to activate the MIU in accordance
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City of Regina
Standard Construction Specification

SECTION 15407

INSTALLATION OF WATER METERS AND METER INTERFACE UNITS

with manufacturer’s instructions.

2 Invensys — Use pipe brackets supplied to mount MIU to adjacent
water piping in vertical, upright position. Ensure there is sufficient
space around the MIU to completely open access panel for
servicing or battery replacement and there is no interference with
shutoff valves. Make wiring terminations to meter encoder register
and MIU and secure wiring to water piping in accordance with
manufacturer’s instructions (attached). Install security screw in
MIU cover. No activation procedure is required.

39 Difficult Installations

3.9.1 Installation requirements for difficult installations shall be as follows:

Description

Action

Building
inaccessible for any
reason

¢ Provide “Incomplete Water Meter Installation”
form to City.

Existing meter
inaccessible

¢ Request Customer to provide 450mm clear
space around meter in accordance with water
bylaw.

¢ Upon access being provided by Customer,
complete meter installation

¢ If Customer does not provide access to meter,
provide “Incomplete Water Meter Installation”
form to City.

Valves not operable
or service pipe in
poor condition

¢ Attempt to use piping freezing kit to complete
installation.

¢ If not possible to freeze piping, request
Customer to repair plumbing in accordance
with water bylaw.

¢ Upon completion of plumbing repairs by
Customer, return to site and complete
installation.

¢ If Customer does not make plumbing repairs,
provide “Incomplete Water Meter Installation”
form to City.

3.9.2 Under no circumstances shall the Contractor or any of his/her employees
threaten or intimidate a Customer in any manner whatsoever including
mention of legal action, fines, penalties or water supply termination for

refusing to co-operate.

3.10  Sealing the Meter

3.10.1 Seal all water meters after installation with seal wire and sealing tool
supplied by the City of Regina. Seal wire to be installed through upstream
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City of Regina
Standard Construction Specification SECTION 15407
INSTALLATION OF WATER METERS AND METER INTERFACE UNITS

3.11

3.12

3.13

meter coupling, register head, and downstream meter coupling.

3.10.2 If bypass valve seal is broken before or during installation seal with
copper wire in a manner that requires the seal to be broken to operate the
valve. Ensure bypass valve is in the “off” position prior to sealing.

Curb Stop Operations

3.11.1 If the water meter replacement requires that the curb stop at the property
line be used to isolate the premises notify the City of Regina for curb stop
operation.

3.11.2 Confirm the curb stop is shutoff by operating an internal plumbing fixture
before proceeding with the meter installation.

3.11.3 Upon completion of the meter installation and opening of the curb stop by
City forces, confirm full valve opening by once again operating an internal
plumbing fixture.

Testing Installation

3.12.1 After the installation is complete, open all valves and check for leaks.
Immediately correct any leaks. Run water through the meter to make sure
that the meter register functions properly and to test the meter for leakage.

3.12.2 Use hand held radio meter reading unit (supplied by meter manufacturer)
to check operation of MIU. Verify that correct register serial number and
meter reading are displayed on reading unit. Correct wiring problems or
replace MIU if necessary and retest before leaving the premises.

Emergency and Maintenance Measures

3.13.1 Provide a 24-hour emergency repair service for those premises where
water meters have been installed. Provide the name, address, and
telephone number of the Project Manager or other qualified person to the
Customer prior to leaving the premises. Provide this information to the
City.

3.13.2 Have a tradesperson and equipment on site within one (1) hour of
notification of a problem.

3.13.3 Should the Contractor be unable to carry out immediate remedial measures
the City will arrange to have the repair done by others. Bear all costs for
repairs done by others.

3.13.4 For leak repair the foregoing will only apply for fourteen (14) days after
the completion of meter installation.
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City of Regina
Standard Construction Specification SECTION 15407
INSTALLATION OF WATER METERS AND METER INTERFACE UNITS

3.14 Maintenance Period

3.14.1 Rectify at no cost to the Owner all defects in labour and Product which
occur within twelve months from the date of Substantial Completion. Cost
for replacement of defective Product supplied by the Owner, specifically
water meters and MIU, will not be the responsibility of the Contractor.

3.14.2 Upon notification by the Owner, make repair or replacement within 24
hours. Failure to comply with the foregoing may result in the Owner
issuing a notice of default to the Contractor. If repairs are not undertaken
within 24 hours of such notice, the Owner may perform the necessary
work or have the Work performed by others. If, in the sole opinion of the
Owner, the situation constitutes an emergency, the Owner reserves the
right to immediately perform the Work or have the Work performed by
others. In all cases, the full cost of the Work will be the responsibility of
and assigned to the Contractor.
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City of Regina
Standard Construction Specification
SECTION 15408
INSTALLATION REQUIREMENTS FOR WATER METERS AND BACKFLOW
PREVENTERS IN BUILDINGS

1.0 GENERAL
1.1 Scope

1.1.1 This specification covers the installation requirements for domestic water
meters, backflow prevention equipment and isolation valving within
buildings having a water service connected to either the City of Regina
distribution or supply systems.

2.0 PRODUCTS
2.1 Water Meters and Meter Transceiver Units

2.1.1 Water meters and meter transceiver units (MXU) are supplied and installed
by the City of Regina

2.2 Meter Spacers

2.2.1 Upon completion and submission of a Meter Sizing Form by the Applicant
for Service or his representative to the Engineering and Works Department
of the City of Regina, a meter size and type will be determined for
installation in the facility. To facilitate the fabrication of piping for this
installation a meter spacer will be provided to the Applicant or his
representative by the City of Regina. Spacers are available at the City of
Regina Meter Shop (777-7672) located at 2425- 4™ Ave. The meter spacer
is to be left in place in the piping for retrieval by the City of Regina at the
time of meter installation.

2.3 Isolating Valves

2.3.1 Provide isolating valves, lockable type where indicated, in accordance with
the requirements stated on the applicable Standard Drawing(s) and in the
Standard Construction Specifications.

2.4 Backflow Preventer

2.4.1 Provide and install backflow prevention equipment when directed to do so
by the City of Regina, Cross Connection Control Coordinator under the
authority of the City of Regina Water Bylaw 8942. Refer to Section 15403
— Backflow Prevention Devices.
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City of Regina
Standard Construction Specification

SECTION 15408
INSTALLATION REQUIREMENTS FOR WATER METERS AND BACKFLOW

PREVENTERS IN BUILDINGS

3.0 EXECUTION

3.1 Workmanship

3.1.1 Complete all plumbing work in conformance with the current edition of

the Saskatchewan Plumbing and Drainage Regulations.

32 Access

3.2.1 Ensure that building space provided for installation and maintenance
access to metering and backflow prevention equipment is in accordance

with the requirements shown and stated in the Standard Construction
Specifications and Standard Drawings.
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City of Regina

Standard Construction Specification

SECTION 15999

LISTING OF WATER STANDARD DRAWINGS

W-01  Valve Box Installation 99-07-09
W-02  Hydrant Installation 05-03
W-02A Hydrant Installation in Narrow Streets 05-02-03
W-03  Support of Mains Over Uncompacted Areas 98-11-03
W-04 Watermain Trench Excavation and Backfill Details 02-12-05
W-05 Gate Valve Manhole 98-11-18
W-06 Detail for Watermain Crossing Beneath Sewermain 05-02-03
W-07  75mm Irrigation Meter - Kiosk and Equipment Installation Details 04-10-26
W-08  Winter Service Hydrant Type Irrigation Outlet 01-12-21
W-09  Above Grade Irrigation Kiosks Site Plan and Base Details 04-08-30
W-10  50mm Irrigation Service - Kiosk and Equipment Installation Details 04-10-26
W-11  100mm Irrigation Service - Kiosk and Equipment Installation Details 04-10-26
W-12  Flushout for Deadend Watermain 02-09-21
W-13  Thrust Blocks 02-12-18
W-14  Mechanical Thrust Restraints 98-11-18
W-15  Valve Anchoring 01-11-07
W-16  Details of 100mm and 50mm Water Service Extensions to Irrigation Kiosks ~ 01-11-19
W-17  Typical Water Service Connection — 50mm and Smaller 03-10-14
W-18  No Drawing

W-19  Multiple Metered Service or Deadend Main — Connection Details 02-10-11
W-20  No Drawing

W-21  No Drawing

W-22  No Drawing

W-23  Blowoff from Steel Pipeline 98-11-19
W-24  Drain/Blowoff Connection from Non-Steel Pipelines 98-11-19
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City of Regina

Standard Construction Specification

SECTION 15999

LISTING OF WATER STANDARD DRAWINGS

W-25  Cathodic Protection of Cast Iron Fittings 03-05
W-26  Cathodic Protection of Gate Valves 03-05
W-27  Cathodic Protection of Hydrant Using Eyelet Connection 03-05
W-28  Cathodic Protection of Hydrant Using Cadweld Connection 03-05
W-29  Typical Cadweld Description and Details 03-05
W-30  Water Meter and Backflow Preventer Installation Requirements

for Multi-Metered Locations Alt. 1 03-06
W-31  Water Meter and Backflow Preventer Installation Requirements

for Multi-Metered Locations Alt. 2 03-06
W-32  Water Meter Installation for 40mm OR 50mm Domestic Supply Pipe Sizes ~ 03-06
W-33  Water Meter Installation for 7Smm OR 100mm Domestic Supply Pipe Sizes  03-06
W-34  Installation Requirements for Summer Service Irrigation Meters 03-06
W-35 List of Valves with Factory Supplied Locking 03-06
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INSTALL 42xB9x1000 LONG WOODEN MARKER
POST AT 150 FROM VALVE BOX. EMBED HALF
IN GROUND. EXPOSED HALF TO BE PAINTED

BRIGHT RED.

CAST IRON
UPPER BOX \/
SECTION. ‘SEE

NOTE 1. j\

MIN. 150
INSERTION

SET UPPER VALVE BOX SECTION
AT FINISHED GRADE AND SUPPORT
SECURELY

C.l. COVER

Yosrs,,

I IIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 77,

2400 N/

GATE VALVE/

VALVE
ANCHOR

BLOCK. SEE
DRAWING
W-15

L

NOTES:

WATER

184 (7.25")

T
] | 4
72 | S
7,27 | 4
! 127 (5.0" |
| 140 (5.5

| 171 (6.75"

, ~——— PVC LOWER VALVE BOX SECTION.
INSTALL STRAIGHT AND PLUMB AND
CENTERED OVER VALVE NUT.

/50 SQUARE VALVE OPERATING NUT

FLARED SECTION 194 1.D. x MINIMUM
6 WALL THICKNESS

1. WHERE THE LOCATION OF THE VALVE IS
UNDER A ROADWAY USE A 1200 LONG UPPER
VALVE BOX SECTION. WHERE THE VALVE
LOCATION IS NOT UNDER A ROADWAY USE A
750 LONG UPPER VALVE BOX SECTION.

ALL DIMENSIONS ARE IN MILLMETRES UNLESS SPECIFICALLY DENOTED OTHERWSE

Date Revisions By
L]
JULY09/99 |REVISED & CAP DET. ADDED SB %
NOVIB/98 |REVISED /RENUMBERED SB CITY OF REGINA
SEPO5/97 |GENERAL REVISIONS Engineering and Works
JAN27/97  |REISSUED

Description:
VALVE BOX INSTALLATION
Manager Date Digital File:
KEN WIENS MAR18/77 o:me/wat/dwgs.....wat. std dwgs...
Approved Scale Dwg:
DAVID CALAM NTS W-01




REFER TO DRAWINGS FOR REQUIRED SETBACK DISTANCE OF
HYDRANTS FROM BACK OF WALK OR FACE OF CURB

LARGE PUMPER OUTLET TO FACE
STREET

@ MINIMUM 0.2m3 DRAINAGE MATERIAL AROUND

HYDRANT DRAIN PORT(S). MATERIAL TO EXTEND
AT LEAST 200 ABOVE PORT(S) AND 400 BELOW
THE PORT(S). MATERIAL TO EXTEND AT LEAST
400 AWAY FROM THE BARREL ON EACH SIDE
WHERE THERE IS A DRAIN PORT.

YDRANT DRAIN PORT(S)

501 150¢ GATE VALVE c/w BOX. SEE DRAWING W-01
GRADE
S N N 150¢ C900 PVC HYDRANT LEAD
P2
CAST—IN—PLACE THRUST
\1\4 BEDDING MATERIAL—‘ BLOCK BEHIND TEE. REFER

TO DRAWING W-13

24|

\— WATERMAIN

CAST—IN—PLACE THRUST 600

BLOCK FOR 908 BEND
REFER TO DRAWING W-13 L
VALVE ANCHOR IF THIS DIMENSION CONFLICTS
500 X 500 X 50 CONCRETE BLOCK BLOCK. SEE DWG. W—15 WITH OTHER INFRASTRUCTURE
THEN INCREASE THE DIMENSION

AS LITTLE AS POSSIBLE TO
REMOVE THE CONFLICT.

NOTES:

1) WHERE USE OF THIS DETAIL WOULD RESULT IN THE HYDRANT ISOLATING VALVE BOX BEING LOCATED UNDER
EITHER GUTTER OR SIDEWALK — REFER TO AND USE THE DETAIL PRESENTED ON STANDARD DRAWING W-—02A.

2) FOR THRUST BLOCK CONCRETE REQUIREMENTS REFER TO SPECIFICATIONS SECTION 02511—WATERMAINS

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWSE

Date Revisions By Description:

HYDRANT INSTALLATION

MAR /05 NOTES REMVISED SB [Manager Date bigital File:

APR26/01 |GATE VALVE REQUIREMENT SB CITY OF REGINA KEN WIENS JUN18/83 o\metwatidwgs....wat div st'd dwgs
SEP16/99 MINOR REVISIONS SB Engineering and Works Approved Scale Dwg:

Nov8/98 | RENUMBERED FROM W—7 SB DAVID CALAM NTS W-02




REFER TO DRAWINGS FOR REQUIRED SETBACK DISTANCE OF
HYDRANTS FROM BACK OF WALK OR FACE OF CURB

LARGE PUMPER CONNECTION TO FACE
STREET

@ MINIMUM 0.2m3 DRAINAGE MATERIAL AROUND

HYDRANT DRAIN PORT(S). MATERIAL TO EXTEND
AT LEAST 200 ABOVE PORT(S) AND 400 BELOW
THE PORT(S). MATERIAL TO EXTEND AT LEAST
400 AWAY FROM THE BARREL ON EACH SIDE
WHERE THERE IS A DRAIN PORT.

YDRANT DRAIN PORT(S)

1508 C900 PVC HYDRANT LEAD
SOL 1500 GATE VALVE c/w BOX. VALVE BODY
FINISHED FLANGE x TYTON OR FLANGE x FLANGE
GRADE ) ¢ ¢/w FLANGE x TYTON ADAFTOR.
REFER TO STANDARD DRAWING W—01.
] NOTE: THRUST BLOCK NOT REQUIRED
UNDER VALVE.

BEDDING MATERIAL
—

CAST—IN—PLACE THRUST
BLOCK BEHIND TEE. REFER
TO DRAWING W-13

LOPE MIN. 25mr

CAST IRON TEE c/w 1509

CAST—IN—PLACE THRUST FLANGED BRANCH OUTLET

BLOCK FOR 90¢ BEND
REFER TO DRAWING W-13

500 X 500 X 50 CONCRETE BLOCK

NOTES:

USE THIS DETAIL IN THOSE LOCATIONS WHERE USE OF THE DETAIL ON STANDARD DRAWING W—02 WOULD RESULT IN THE
VALVE BOX BEING INSTALLED UNDER EITHER GUTTER OR SIDEWALK.

FOR MATERIALS AND INSTALLATION REQUIREMENTS REFER TO STANDARD CONSTRUCTION SPECIFICATIONS SECTIONS 02315 AND
02511.

IN LOCATIONS WHERE THE EXISTING WATERMAIN IS UNDER THE SIDEWALK OR GUTTER CONSULT ENGINEERING AND WORKS PRIOR
TO PROCEEDING.

CORROSION PROTECTION FOR HYDRANT BODY TO BE SACRIFICIAL ANODE NOT PETROLATUM ENCAPSULATION.

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWSE

Date Revisions By Description:
. HYDRANT INSTALLATION
FEB03/05 | NEW NARROW ST. OPTION SB IN NARROW STREETS
JUL06/04 |GATE VALVE MOVED TO TEE | SB [Manager Date Digital File:
APR26/01 |GATE VALVE REQUIREMENT SB CITY OF REGINA KEN WIENS FEBO03/05 o\metwatidwgs....wat div st'd dwgs
SEP16,/99 MINOR REVISIONS SB Engineering and Works Approved Scale bwg:
NOVI&/98 | RENUMBERED FROM W—7 | sB DAVID CALAM NTS W-02A




WATERMAIN

OR SEWERMAIN PIPE

100 BEDDING
MATERIAL

EXISTING UNCOMPACTED TRENCH
800 OR MORE IN WIDTH OR
EXISTING UNSUITABLE MATERIAL

NOTES

1)  NUMBER OF 38x235 TIMBERS
USED DEPENDS ON SIZE OF

PIPE AND SPAN OF TRENCH.

USE BACKFILL MATERIAL
AS SPECIFIED

1200 TYP EACH SIDE

BELL 0.D.
+ 100mm

—100 THICK BEDDING
MATERIAL UNDER PIPE

2) SUPPORT OVER TRENCH WIDTHS WATERMAIN, STORM SEWER ’I
GREATER THAN 1500 MUST BE OR DOMESTIC SEWER
APPROVED BY THE ENGINEER. |_—38x235 TIMBERS
3) USE PRESSURE TREATED TIMBER 38x235 TIMBER d ON EDGE
FOR SUPPORTS.
4) REINFORCED CONCRETE BRIDGING MAY BE
USED IN LIEU OF TIMBER. DETAILS MUST
BE PRE—APPROVED BY THE ENGINEER.
SECTION A—A
ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE
Date Revisions By Description:
. SUPPORT OF MAINS OVER
B ~ Manager Date Digital File:
NOV03/98 |RENUMBERED FROM W—4 S.B. CITY OF REGINA KEN WIENS MAR18/77 oAmeWwat\dwgs...wat div std dwgs
MAR04/98 |MINOR MODS/TITLE CHANGE |S.B. Engineering and Works ~ [APProved Scale bog.
SEP05/97 |GENERAL REVISIONS S.B. DAVID CALAM NTS W-03




D BOOOO00DOO00DOOnonnn
Fv‘4‘v*o‘v00‘4*v‘4‘¢‘¢‘4‘¢‘4‘¢*¢‘4*¢‘4‘¢:‘
INSITU BACKFILL N ([ 1+ieleloele Dol el el el
MAXIMUM COMPACTED :r’q’¢’34’¢’q’¢’¢’4’¢‘4’¢’¢’¢’¢’¢’¢’¢‘4’§
LIFT DEPTH OF Rl
150mm L’v‘4‘v*o‘v00‘4*v‘4‘¢‘¢‘4‘¢‘4‘¢*¢‘4*¢‘¢‘¢"‘ —WHEELED COMPACTION
FLr L 4000400000400040000040& EQUIPMENT MAY NOT BE USED
ek UNTIL BACKFILL IS COMPACTED
Yolalotur v ”:':’:’T"’*""’:':’:'X TO THIS PQINT
d+ + + + o+ o+
I premon s Ui
-1 | 60omm RN
PIPE BARREL—. Gl LN ’¢’¢’¢’¢:rn-:r\\- 150 SEE

PIPE BELLﬁ
GRANULAR OR BEDDING 3

MATERIAL BACKFILL IN
MAXIMUM COMPACTED LIFT
DEPTH OF 150mm

100mm MINIMUM By~
COMPACTED PIPE ] v
BEDDING LAYER

PIPE BEDDING/HAUNCHING
COMPACTED TO SPRINGLINE

X—TOP OF PIPE ZONE—O—

n

-—

W IR

300
MAX

NOTE:

THIS TRENCH CONFIGURATION IS REQUIRED
ABOVE THE PIPE IF AN EXCAVATOR IS USEl
WHICH HAS A BUCKET WIDTH WIDER THAN
THE WATERMAIN BELL O.D. PLUS 600mm

WHICH IS THE MAXIMUM ALLOWABLE TRENC
WIDTH TO 300mm ABOVE TOP OF PIPE.

BUCKET/SPOON _METHOD

NOTE 1: THE USE OF GRANULAR MATERIAL IS RECOMMENDED FOR THE LIFT INDICATED.

NOTE 1

D

H

INSITU MATERIAL MAY BE USED

PROVIDED THAT IT CONFORMS TO THE SPECIFICATIONS AND THAT IT CAN BE COMPACTED TO THE SPECIFIED DENSITY

WITHOUT THE USE

OF WHEELED COMPACTION EQUIPMENT.

INSITU BACKFILL IN
MAXIMUM COMPACTED

LIFT DEPTH OF
150mm
+ + + + + + + + o+ o+ L
N+ + + + + + + + + + +/74F
3+ + + o+ o+ o+ F o+ o+ + §
y+ + + + + + + + + + + 4
4 + + + + + + + + + + +F
WHEELED COMPACTION Je v 5 + + + + + + + + 4
EQUIPMENT MAY NOT BE USED + o+ + + + o+ o+ o+ o+ o+ o+
UNTIL BACKFILL IS COMPACTED + + + + + + + + + + + +f
TO THIS POINT E IR I T TS S U S S R |
I+ + + + + + + + + o+ o+ 4
3+ + + + + + + + + + +
Jy+ + + + + + + + + + + 4\
+ + + + + + + + + + +F
J¥ ¥+ ¥ ¥ ¥ F+ + F F F F +E
150 SEE NOTE 1 J oo+ vtk
o Y S S I R R *i TOP OF PIPE ZONE
n
A — g/—PIPE BELL
BEDDING/HAUNCHING 7 N - PIPE BARREL
COMPACTED TO PIPE A / \ E
SPRINGLINE
; 3 , E GRANULAR OR
100mm MINIMUM \ BEDDING MATERIAL
COMPACTED PIPE £ BACKFILL IN MAXIMUM
BEDDING LAYER E COMPACTED LIFT
\ DEPTH OF 150mm
\"::'A\r/v"/\ \/_\\K\:\:-‘/\\\n/-.i _:‘.1\‘ AT TGy /\\\/\§
300
MAX
Date Revisions By Description:
. WATERMAIN TRENCH EXCAVATION
Manager Date Digital File:
CITY OF REGINA KEN WIENS 11/00 o:\me\wat\dwgs...wat div std dwgs
DEC05/02 |COMPACTION NOTES CLARIFIED S.B. Engineering and Works  |APProved Scale Do
NOV21/01 |ISSUED AS STANDARD SB. DAVID CALAM NTS W-04




LOCATE VALVE IN MANHOLE SUCH THAT THE CENTER OF
ITS HANDWHEEL IS WITHIN THE PERIMETER OF THE TOP

OPENING IN THE MANHOLE ﬂ [

L
BRICK j
REINFORCED PRECAST ToP SLAB wiTH (MIN. 3 COURSES) ' |

600¢ CIRCULAR OPENING T a T
| I |
| | |

T

N

\

—

TANDARD FRAME & COVER

DEPTH TO TOP SLAB TO BE
KEPT TO THE MINIMUM POSSIBLE
TO CONFORM TO STREET DESIGN

—— OR INSTALLATION LOCATION.

—

— GALVANIZED SAFETY RUNGS
/_AT MAXIMUM 400 O.C.

—

~ \

FF FLANGED COUPLING ADAPTOR. HARNESS
TO AWWA M11 FOR 689kPa DESIGN
PRESSURE

"

125LB SLIP-ON FLANGE AS HARNESS
TIE. WELD ALL AROUND BOTH SIDES

STEEL TO PVC TRANSITION
COUPLING AT UNDISTURBED
SOIL — TYPICAL EACH SIDE

RESILIENT SEATED GATE VALVE
TO CITY STANDARDS. EQUIP
HANDWHEEL WITH 50mm SQ.
AWWA NUT.

———150LB FF WELD
NECK FLANGE

PATCH OPENING WITH NON—
SHRINK, NON—METALLIC

GROUT—TYPICAL
25¢ HALF COUPLING
CONN c/w BALL VALVE ] | | PUDDLE FLANGE—TYPICAL
AND PLUG - TYPICAL—~\\2_| 2] "'—
0] |1
i ! b
- H- = — -
i . HH
L 100
POTABLE EPOXY LINED, 7 ,J]
YELLOWJACKET COATED T
STEEL PIPE — TYPICAL / \. LZOO MINIMUM

GROUT BASE JOINT FULL LENGTH—

NOTES:

1) PIPING AND VALVING MATERIALS/INSTALLATION TO BE AS SPECIFIED IN
CITY OF REGINA STANDARD CONSTRUCTION SPECIFICATIONS

\ 200 THICK GRANULAR BASE COMPACTED TO 100%
STANDARD PROCTOR DENSITY OR 50 THICK MUD

SLAB ON UNDISTURBED SOIL

2) PRECAST CONCRETE MANHOLE TO BE 1800¢ MINIMUM. BOTTOM SECTION TO BE
LONG AS POSSIBLE. ALL JOINTS TO BE MASTIC SEALED WITH 'RAM—NEK’
OR EQUAL. GROUT ALL JOINTS OQUTSIDE.

3) MANHOLE BASE TO BE REINFORCED, PRECAST OR CAST—IN—PLACE.
AND TO BE DESIGNED BY A PROFESSIONAL ENGINEER.

4) PREPARE AND COAT EXPOSED METAL SURFACES PER SPECIFICATIONS SECTION 08910.

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE

PIPE SUPPORTS TO BE ADJUSTABLE AND REMOVABLE.

Date Revisions By Description:
Manager Date Digital File:
NOV18/98 RENUMBERED FROM W-13 S.B. CITY OF REGINA KEN WIENS APRO07/82 o\me\wat\dwgs....wat div std dwgs
SEP17/97 REVISED S.B. Engineering and Works Approved Scale bwg:
JAN27/97 | REISSUED S.B. DAVID CALAM NTS W-05




FOR SEWER TRENCH WIDTH
REQUIREMENTS REFER TO
STANDARD DRAWINGS S—20 AND
S-21.

.\,\\\,\\\,\\\.\.\.\.\.\\I\\\\I<\k\\

|
| I\
N
Lo
I
+ T — ‘& -FOR WATERMAIN
| TRENCH WIDTH
I
]
A
I

REQUIREMENTS
REFER TO

I
|
|
I
|
WATERMAIN PIPE ‘
—— e~ ) STANDARD DRAWING
I‘"‘\“"w—m
I MINIMUM LIMIT OF VOLUME TO BE
I
I
I
I

222222222022 . v N7

7 7

300 MIN I I
L &S

SEWERMAIN PIPE

BACKFILLED ONLY WITH ‘FILLCRETE’

PLAN VIEW
| SEWER PIPE AND LIMITS OF ITS
I TRENCH EXCAVATION
I
I
300 MINI

LOCATION OF ANY ) )
JOINT IN OR BACKFILLED ONLY WITH 'FILLCRETE

CONNECTION TO THE
WATERMAIN PIPE 300 MIN

500 MIN
Y
| /

FOR WATERMAIN

I
I
I
I
NEAREST ALLOWABLE YP. I MINIMUM LIMIT OF VOLUME TO BE
I
|
I

|

I TRENCH BACKFILL

L = i REQUIREMENTS
REFER TO

STANDARD DRAWING

e/ -

22222222220 e

|
I
I
I
I
I

WATERMAIN PIPE\

2L LR LR LRT 27 27 272

SECTION VIEW

NOTE 1:

THIS DETAIL IS TO BE APPLIED IN THE FOLLOWING INSTANCES WHERE THE OPEN CUT TRENCH METHOD IS USED:
—ALL LOCATIONS WHERE NEW SANITARY SEWERMAIN IS INSTALLED OVER EITHER NEW OR EXISTING WATERMAIN.
—ALL LOCATIONS WHERE NEW WATERMAIN IS INSTALLED UNDER EITHER EXISTING SANITARY SEWERMAIN OR EXISTING
STORM SEWERMAIN.

NOTE 2:
WHERE, IN THE OPINION OF THE ENGINEER, SOIL CONDITIONS DICTATE THAT THE AREA FILLED WITH °FILLCRETE’ SHOULD BE
EXPANDED FROM THAT SHOWN ON THIS DRAWING THEN THE FIELD DIRECTED EXTENT OF FILL WILL BE REQUIRED.

NOTE 3:
ENSURE MAINS ARE NOT DISPLACED DURING EITHER EXCAVATION OR ’FILLCRETE’ INSTALLATION.

NOTE 4:

MAXIMUM DEPTH OF 'FILLCRETE’ THAT MAY BE INSTALLED IN ANY SINGLE POUR IS 1.0 METRE. IF MORE THAN 1.0 METRE
TOTAL DEPTH IS REQUIRED THEN THE INITIAL DEPTH MUST BE CURED TO THE SATISFACTION OF THE ENGINEER BEFORE
FURTHER DEPTH IS ADDED ON TOP OF IT.

NOTE 5:
WHEREVER POSSIBLE, DESIGN WATER AND SEWER SERVICES SUCH THAT THE WATERMAIN CROSSES ABOVE SEWERMAIN(S).
NOTE 6:
AS MUCH AS POSSIBLE CENTRE THE LENGTH OF WATERMAIN PIPE AT THE POINT OF CROSSING THE SEWER(S).
Date Revisions By Description:
. DETAIL FOR WATERMAIN CROSSING
BENEATH SEWERMAIN
rManager Date Digital File:
CITY OF REGINA KEN WIENS 02/05 o:\meiwat\dwgs...wat div std dwgs
FEB03/05 |REV. NEW ST'D ADOPTED S.B. Engineering and Works Approved Scale Dwg:
SEP09/04 |DRAFT NEW ST'D FOR REVIEW S.B. DAVID CALAM NTS W-06




— 100mm HDPE DR11 RISER FOR SUPPLY AND DISCHARGE

FOR CONTINUATION REFER TO STANDARD DRAWINGS

W—09/W—16 AND SITE PLAN.

— 100mm HDPE STUB END AND BACKING FLANGE ASSEMBLY.
BACKING FLANGES TO BE EPOXY COATED DUCTILE IRON — 2

REQUIRED.

(3 - 50mm x 2000LB HALF COUPLING

WELD LENGTH OF 1/4”

GALVANIZED CHAIN INSIDE

FROM BODY TO LID EA END.

CHAIN LENGTH TO ALLOW LID

TO ROTATE ABOUT 30" PAST

VERTICAL.
HEAVY DUTY WELD HINGE MINIMUM
3 LOCATIONS EACH LID.
"CANAROPA’ MARFBP70 MILD
STEEL WITH FIXED BRASS PIN OR

(#) - 50mm x 75 LONG SHORT NIPPLE NPT BOTH ENDS
(5 - 50mm x 300LB 90" M. THREAD ELL.
(6) - 50mm x 400 LB WOG BRONZE BALL VALVE. NPT ENDS.

@— 50mm MALE NPT x 'GRUVLOK' ADAPTOR.
— 100mm x 150LB FF WN FLANGE-2 REQUIRED
— 75mm x 125LB CAST IRON BODY, FLANGED END

RESILIENT SEATED GATE VALVE TO AWWA C509 — ONE
REQUIRED.

{0 — 100mm x 75 WELD REDUCER — TWO REQUIRED.
@) - NOT USED

@— 75mm FLOWMETER/MASTER VALVE ASSEMBLY AS
SPECIFIED.

@— 75mm x 150LB FF WN FLANGE — THREE REQUIRED

@— 75¢ PIPE SPOOL PIECE. OVERALL LENGTH APPROX.
315mm. FIELD CONFIRM.

— 75¢ WATTS MODEL 757 DOUBLE CHECK STYLE BACKFLOW

PREVENTOR ASSEMBLY c/w NON—RISING STEM GATE STYLE
ISOLATING VALVES.

@— 158 x 2000LB HALF COUPLING CONNECTION c/w 15¢ x
400 LB WOG BRONZE BALL VALVE.

@— 150 x 150 x 100 EEMAC 1 ELECTRICAL JUNCTION BOX
c/w HINGED FRONT AND MIN. 2 X 25¢ CONDUIT
KNOCKOUTS. BEL EUKO664 OR EQUAL. SPOT WELD TO BODY
AND FINISH SAME AS KIOSK.

— 100¢ SHORT RADIUS 90" WELD ELLS — 2 REQUIRED
@— 75¢ SHORT RADIUS 90" WELD ELLS — 2 REQUIRED
@— 50mm x 65 LONG SHORT NIPPLE

@— 50mm x 45 THREAD ELL

25 DEEP ROLLED INSIDE
FLANGE AROUND BOTH LID
AND BOX FRONT AND
SIDES.

AS APPROVED.

NOTES:

—CONSTRUCT KIOSK WITH 14 GA. STEEL PLATE. ALL WELDS TO BE FULL LENGTH AND
GROUND SMOOTH. DEGREASE, BLAST TO SSPC—SP6 INSIDE AND OUT, PRIME AND
FINISH WITH TWO COATS OF MARINE ENAMEL—COLOUR CGSB 503—127 (GP INDUSTRIAL
214 SIGNAL GREEN)

—MOUNT KIOSK ON PRECAST OR CAST—IN—PLACE SLAB. REFER TO STANDARD DRAWING
W—-09 FOR SLAB DETAILS.

—PIPE AND FITTINGS 75mm AND LARGER TO BE STANDARD WT. STEEL. PIPING 50mm
AND SMALLER TO BE SCH80. STEEL.

—PROVIDE A MINIMUM OF 1 REMOVABLE/ADJUSTABLE SUPPORT. LOCATE SUPPORT
WHERE INDICATED. CLEAN, PRIME AND PAINT SUPPORT WITH TWO COATS OF MARINE
ENAMEL.

— DIMENSIONS OF KIOSK ARE BASED ON USE OF NON-RISING STEM GATE VALVES AND
BACKFLOW PREVENTER INDICATED IN NOTES.

89mm CHROMED CHEST
HANDLES (2)—RIVET OR
TAMPER PROOF BOLT TO
LID. 'ONWARD' MODEL
151X=V OR AS
APPROVED.

DUAL EYELET LOCK ARRANGEMENT USING
6mm PLATE. NOTCH CENTRE (LID) CATCH

AND DRILL HOLES, SIZED TO EASILY PASS

CITY LOCK, IN BODY CATCHES. BEND
BODY CATCHES AS SHOWN TO ACT AS

BODY TO BE OPEN BOTTOM
WITH 25 WIDE ROLLED

INSIDE FLANGE ALL ROUND
BOTTOM. DRILL HOLES FOR
ANCHORS PER DWG W-09

GUIDE FOR LID CATCH.

4mm PLATE x 50 WIDE.
/PLATE. RADIUS TO FIT O.D.
OF PIPE TO BE

SUPPORTED.
WELD ROD TO PLATE / I 15¢ THREADED STEEL
ALL ROUND ROD x MIN. 150 LG.

GRIND PIPE END \ 15¢ GRADE B8 NUT. THREAD

SMOOTH

WELD PIPE TO PLATE

ALL ROUND \
0 ——

| TO MATCH ROD THREAD.

¥ 20¢ SCH 40 STEEL PIPE.

TOP AT 75mm BELOW BOTTOM
OF PIPE TO BE SUPPORTED

o
o —
725 700
425
| | 300
PADLOCK SUPPLIED BY | i
CITY OF REGINA ] b
256 CONDUIT / ADJUSTABLE
SEE DWG W—09 SUPPORT
DETAIL THIS
1008 DISCHARGE FRO N_|_ \/| E\/\[}RAWING

1008 SUPPLY FROM
TO IRRIGATION™—— X .~ DISTRIBUTION. FOR

CONTINUATION SEE ST'D.

) DRAWING W-16
SUPPORT DET T e s LeEFT END VIEW
M/D/Y _ Ref. Description By Approved By Drawn By Project Date:
AUG26/04 PROP. NEW ST'D. - ISSUED FOR REVIEW SB ° KEN WIENS sb C ITY O F REG I NA : 08/04
0CT26/04 C.S.-IRRIG REVIEW COMMENTS INCOROPORATED SB Division Manager Desigr:; by C"m‘;f’\t:];@::ﬂdwgsmwat v std dwgs
Description Sheet:
CITY OF REGINA DAVID CALAM Scale P 75mm IRRIGATION METER - KIOSK 1of1
Dwg:
Engineering and Works Director NTS AND EQUIPMENT INSTALLATION DETAILS o W-07




GUARD POST—4 REQUIRED. SEE
VIEW BELOW FOR DETAILS

NOTES:

MUELLER A—411 POST HYDRANT c/w 1x65¢

NOZZLE. THREADS TO MATCH CITY OF

REGINA STANDARD—SEE SPECIFICATIONS.
LOWER HYDRANT CONNECTION TO BE FIPT.

HYDRANT BURY TO BE MINIMUM 2.7m.

900 OC EACH WAY

100x100 WOODEN POST.
PRESSURE TREATED ON
BELOW GROUND SECTION.
PAINT EXPOSED POST

BRIGHT ORANGE-TYP. —\y

1200

—DETERMINE HYDRANT LOCATION AND NOZZLE
ORIENTATION IN FIELD.

2700 MINIMUM

BOX TO CITY STANDARDS—\

50¢ DR11 HDPE—\

PLAN
1200
=] N
3
%:—' 3 I—-I
" 508 CURBSTOP/DRAIN c/w

P —

50¢ MIPT x PACK JOINT
COUPLING FOR HDPE PIPE

SUPPORT HYDRANT SHOE AND CURB
STOP ON 50x250x250 CONCRETE

BLOCK

-4

MATERIAL REQUIREMENTS.

SECTION

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY NOTED OTHERWISE

MINIMUM 0.2m> DRAINAGE MATERIAL
DRAIN SUMP. SEE SPECIFICATIONS FOR

Date

Revisions By

DEC21/01

NEW POST HYDRANT TYPE S.B.

Description:

WINTER SERVICE - HYDRANT
TYPE IRRIGATION OUTLET

i

Manager Date bigital File:
crTY eF mEeIiNA KEN WIENS DECO09/01 o:\me\wat\dwgs....wat div std dwgs
Engineering and Works ~ |APproved Scale pwg:
DAVID CALAM NTS W-08




25¢ RIGID PVC CONDUIT TO 75 10M @ 300 EW MID.— 250 HOOK EA. END ON
ABOVE TOP OF BASE o OUTSIDE BARS. ADD DIAGONAL BARS AROUND
ANCHOR BOLT 6—REQUIRED =

—

SLEEVES 4 SIDES. ‘
100 | SEE NOTESX 100 AN x
- — 1 o i}
) Jo) S ) _+/_ 3‘ @ 150 MIN.
MINIMUM 95% STANDARD PROCTOR DENSITY TO A

SET CONDUIT POSITION MINIMUM DISTANCE OF 2.5m IN ALL DIRECTIONS
ACCORDING TO JUNC. BOX FROM THE EDGE OF SLAB. MAXIMUM DEPTH OF
POSITION IN KIOSK UNCOMPACTED LIFT TO BE 300mm.

2) PROVIDE MINIMUM 150 THICK COMPACTED
GRANULAR BASE UNDER SLAB.

3) TOP OF SLAB TO BE SLIGHTLY ABOVE FINISHED
GRADE.

4) PROVIDE LAYER OF "RAMNEK” OR EQUIV. SEAL
BETWEEN KIOSK AND SLAB. ALL ROUND.

250,
FOR CAST—IN—PLACE BASE SLAB

4) CONCRETE TO BE 25MPa, TYPE 50, 5% +1
AIR CONTENT. 80mm MAX SLUMP. MOIST CURE

|-

—_—

NOTES:
1) COMPACT PIPE TRENCH BACKFILL TO

305
400

325
165

|<2£i—| FRONT (OPENING) SIDE OF /
IRRIGATION KIOSK

1250 FOR 75mm METER KIOSK

300

FOR 7 DAYS.
1200 FOR 50mm SERVICE KIOSK
5) INSTALL 6x15¢ SS ANCHOR BOLTS LOCATED AT
1700 FOR 75mm METER KIOSK ) CORNERS AND MID—PT. OF LONG SIDES. BOLTS
2008 x MIN. 150 LG. SCH40 STEEL OR TO PROTRUDE 25 MIN. BOLTS TO HAVE MIN. 50
PVC SLEEVES—2 REQUIRED. EQUIP HOOK EMBEDDED 75 IN SLAB.
SLEEVES WITH NELSON STUD AT
MID—LENGTH. SLEEVES TO BE FLUSH WITH EFOR PRECAST BASE SLAB
ST BN sy SLAB. USE FOR 6) USE REINFORCED, PRECAST FLOOR SLAB AS
: PRODUCED BY 'CONFORCE’ OR APPROVED.
758 x MIN. 150 LG. SCH40 STEEL SLAB TO BE MIN. 1200 WIDE x 150 THICK.
SLEEVES—2 REQUIRED. EQUIP SLEEVES
WITH NELSON STUD AT MID—LENGTH. 7) INSTALL 15¢ SELF—DRILLING SS ANCHOR
SLEEVES TO BE FLUSH WITH OR JUST BOLTS AS ABOVE. SLAB PENETRATIONS TO BE
BELOW TOP OF SLAB. USE FOR 50mm CORED. SIZES TO MATCH SLEEVE SIZES SHOWN.
SERVICE KIOSK.

50mm OR 75mm IRRIGATION KIOSK BASE SIAB— PLAN/END VIEWS

REINFORCED CONCRETE SLAB
UNDER IRRIGATION KIOSK. SEE
DETAILS THIS DRAWING.

100 300 25¢ RIGID PVC CONDUIT TO 500 PAST SLAB IN
— DIRECTION OF INCOMING SERVICE. CAP BOTH ENDS.
BURY DEPTH 450 BELOW FINISHED GRADE.
f lf —‘ NOTES:
! 1) LIMITS OF IRRIGATION KIOSK PAY ITEM EXTEND
o 2.5m IN ALL DIRECTIONS FROM THE OUTSIDE

PERIMETER OF THE CONCRETE SLAB AND INCLUDE
VALVE SUPPLY, INSTALLATION AND CONNECTION
AT THOSE LOCATIONS

2) LOCATION OF CONDUIT PENETRATION IN BASE SLAB

VARIES. REFER TO DRAWING W—07 OR W—10.
\ Y A\ 3) CHECK AND CONFIRM ORIENTATION OF KIOSK SLAB AND
‘ C ¢ © REQUIRED SLAB SLEEVE PENETRATIONS PRIOR TO
(S \ CONSTRUCTING SLAB.
| FRONT OF
INCOMING WATER SERVICE. ORIENT
L?gﬁ’,gﬁ”nl'é?é'fé,q DIRECTION AS REQUIRED TO MATCH
o WITH COMMUNITY SITE. SEE STANDARD DRAWING W—16
9 SERVICES FOR DETAILS OF INCOMING WATER
§ SERVICE ARRANGEMENT.
oN|
50mm OR 100mm SERVICE TO IRRIGATION
SYSTEM CONNECTION. ORIENT AS REQUIRED TO
SUIT SITE LAYOUT. CONNECTION POINT TO BE
2.5m PAST NEAREST EDGE OF CONCRETE SLAB.
~ 50mm_ OR 75mm I[RRIGATION KIOSK SITE PLAN
Date Revisions By Description:
? % : - : ABOVE GRADE IRRIGATION KIOSKS
rManager Date Digital File:
AUG30/04 | W—09 REV. FOR 75mm KIOSK SB CITY OF REGINA KEN WIENS 08/04 o\melwatidwgs....wat div std dwgs
NOV09/01 | VARIOUS REVS SEE ALSO W—16 | SB Engineering and Works  [APProved Scale bwg:
JAN26,/00 | STANDARD DRAWING ISSUED SB DAVID CALAM NTS W-09




WELD LENGTH OF 1/4”

GALVANIZED CHAIN FROM

BODY TO LID INSIDE EACH

END. LENGTH OF CHAIN TO

ALLOW LID TO ROTATE ABOUT

30" PAST VERTICAL. ———

T

NOTES:

—CONSTRUCT KIOSK WITH 14 GA. STEEL. GRIND
WELDS SMOOTH. DEGREASE AND BLAST TO

HEAVY DUTY WELD
HINGE MINIMUM 3
LOCATIONS. HINGE TO
BE 'CANAROPA' MODEL
MARFBR70, MILD STEEL
WITH FIXED BRASS PIN
OR AS APPROVED.

1000

25¢ CONDUIT SEE DWG. W—09
SSPC—SP6 INSIDE AND OUT. PRIME AND FINISH _—
WITH TWO COATS OF MARINE ENAMEL. CGSB ‘ ?
503—127 (GP INDUSTRIAL 214) — SIGNAL GREEN
— MOUNT KIOSK ON CAST OR PRECAST SLAB. 150
REFER TO STANDARD DRAWING W—09 FOR DETAILS.
— PIPE ABOVE GRADE TO BE SCH80 STEEL 3,?\:11[;?_E§HR20MEDR(|:VIESLR i ] o |
WITH NPT OR GROOVED ENDS. FITTINGS TO TAMPER P%(gOI: BOLT TO KIOSK
BE 300 LB BANDED MALLEABLE IRON THREADED LID. 'ONWARD' MODEL 151X—V
OR DUCTILE IRON GROOVED. OR AS APPROVED.
715
@— 50¢ HDPE DR11 OR TYPE K SOFT DRAWN COPPER LEAD @ 400
FROM INCOMING WATER SERVICE LINE
@— 50¢ HDPE DR11 OR TYPE K SOFT DRAWN COPPER OUTLET SPOOL
TO CONNECTION TO HDPE IRRIGATION LINES
o)
@—FORD ADAPTOR COUPLING TO SUIT PIPE MATERIAL
USED — 2 REQUIRED. O _ l
TWO (2) — REQUIRED
25mm DEEP ROLLED INSIDE FLANGE o
@_ 50¢ BRONZE BODY GATE VALVE AROUND LID AND BOX FRONT AND SIDES
WITH FIPT ENDS. TWO (2) REQUIRED.
SEE SPECIFICATIONS. OPEN BOTTOM KIOSK WITH 25
WIDE ROLLED INSIDE FLANGE
@— 508 x 75 LONG MIPT NIPPLE c¢/w 15¢ x 2000LB ALL ROUND. DRILL FOR BOLTS
HALF COUPLING OR 'GRUVLOK’ 7044 BRANCH OUTLET AND DUAL EYELET LOCK ARRANGEMENT USING PER W—09
BALL VALVE. 6mm PLATE. NOTCH CENTRE (LID) CATCH PLAN \/| E\/\/
) AND DRILL HOLES, SIZED TO EASILY PASS
502 x 90" M.. ELLS CITY LOCK, IN BODY CATCHES. BEND 100
SIX (6) — REQUIRED. BODY CATCHES AS SHOWN TO ACT AS
GUIDE FOR LID CATCH. B
@— 508 x 75 LONG MIPT NIPPLE _—
SIX (6)— REQUIRED. 13
PADLOCK (BY OTHERS)
508 x 50 LONG MIPT NIPPLE — 2 REQUIRED T~
@— 506 'GRUVLOK’ ROUGHNECK
COUPLING.
4mm PLATE x 50 WIDE. “ | I
/RADIUS PLATE TO FIT O.D.
508 MIPT x PLAIN END SPOOL. LENGTHS OF PIPE OR DEVICE TO BE — @\
AS REQUIRED. SUPPORTED. 600— 1 = 625
@_ 508 FLOWMETER/MASTER VALVE WELD ROD TO PLATE T ——— 15¢ THREADED STEEL —
ASSEMBLY, FIPT ENDS. SEE ALL ROUND ROD x MIN. 150 LG
SPECIFICATIONS FOR DETAILS . - 375+
‘\ 300
@— 504 APPROVED DOUBLE CHECK BAGKFLOW gsl'ggT;'PE END 15¢ GRADE B8 NUT. THREAD 7 3
PREVENTER c¢/w BALL TYPE ISOLATION J TO MATCH ROD THREAD. |
VALVES. REFER TO SPECIFICATIONS. ~ 75
@— 508 x 100 LONG MIPT x GROOVE END NIPPLE WELD PIPE TO PLATE 208 SCH 40 STEEL PIPE. l i
ALL ROUND TOP AT 75mm BELOW BOTTOM
OF PIPE TO BE SUPPORTED
504 M.l TEE. | \ | |
@_ 50¢ x 400 LB BRONZE BALL VALVE T~ 4mm X 150 SQ. PLATE OUTLET TO 250 CONDUIT SEE DWG. W~09
X .
IRRIGATION SYSTEM INCOMING SUPPLY
150 x 150 x 100 EEMAC 1 JUNCTION BOX c/w HINGED COVER SU PPORT DET ! 400 ! 150 FRONT \/| EW ‘&
AND MIN. 2x 25¢ CONDUIT KNOCKOUTS. BEL EUK0O664 OR EQUAL.
SPOT WELD TO BOX AND FINISH TO MATCH BOX — 1 REQUIRED. INCOMING SERVICE PIPE. REFER 508 OUTLET PIPE TO BE TYPE K SOFT DRAWN
@— ADJUSTABLE SUPPORTS SEE DETAIL THIS DRAWING. INSTALL TWO TO DRAWINGS W—16 AND W—09 ? 0 %%T(EHOSRJSDTF&EA Dgé,LN E&R?ODEQQE;A-;% #AST $SHTEM
ASSEMBLIES AT LOCATIONS TO BE DIRECTED IN FIELD. PAINT FOR DETAILS REGARDING - ) . N
SUPPORT ASSEMBLIES WITH MARINE ENAMEL. MATERIALS AND ARRANGEMENT. ¥4(|)THST‘};P§§:VF;I|S(T;E“'I"0§§ COUPLING. REFER ALSO
504 FIPT M.l UNION—GROUND JOINT BRONZE TO IRON R|G HT EN D \/| EW
M/D/Y  Ref. Description By Approved By Drawn By Project Date:
01/00
- N WIENS o CITY OF REGINA |
Designed by [Computer File:
Division Manager o:\me\wat\dwgs...wat div std dwgs
0OCT26/04 ENCLOSURE ARRANGEMENT, MATERIAL AND LATCH REVISED SB Sb Description Sheet:
NOV26/01 ENCLOSURE AND PIPING DETAILS REVISED SB CITY OF REGINA DAVID CALAM Scal 50mm IRRIGATION SERVICE - KIOSK 1of1
DEC21/00 ENCLOSURE AND MISC DETAILS REVISED SB Dwg:
2 1 engineering and Works Director NTS AND EQUIPMENT INSTALLATION DETAILS W-10




WELD LENGTH OF 1/4"
GALVANIZED CHAIN FROM HEAVY DUTY WELD HINGE MINIMUM
BODY TO LID INSIDE EACH 2 LOCATIONS EACH LID.
END. LENGTH OF CHAIN TO *CANOROPA’ MODEL MARFPR70
—— ALLOW LID TO ROTATE ABOUT MILD STEEL WITH FIXED BRASS
30" PAST VERTICAL. j\ PIN OR AS APPROVED.
L
=}
g 100 WIDE x 10 GA. PLATE OVERLAPPING 75
° OVER RIGHT HAND LID. WELD TO LEFT HAND
3 LID FULL LENGTH. PROVIDE WEATHER SEAL
@© FULL WIDTH UNDER OVERLAP.
_—————— 25x25x6 ANGLE IRON WELDED TO
SPUT LIDS — EQUAL 4 UNDERSIDE OF END OF RIGHT HAND
- SIZES. LID FULL WIDTH. PLACE ANGLE AS
74 SHOWN ON FRONT VIEW.
| 2000 INSIDE | <
| | 2 x LIFTING ATTACHMENTS. PLACE AT OPPOSITE
P LAN \/| EW ENDS AND CORNERS AS SHOWN. TOP OF
ATTACHMENTS TO BE AT SAME HEIGHT WITH TOP
JUST BELOW BOTTOM OF LID AS SHOWN.
ANGLE IRON. LEG UNDER EDGE OF ATTACHMENTS TO BE 51x25x3.2 HSS STRUCTURAL ¢
OVERLAP PLATE—FULL WIDTH. SEE TUBING x 75mm LONG. CONTINUOUS WELD TO /
ENCLOSURE DETAIL. BOX TWO SIDES.
o
o
- 225% 25| 89mm CHROMED CHEST
| r‘ HANDLES (2)—RIVET OR
_ : TAMPER PROOF BOLT TO
i LID."ONWARD’ MODEL
151X-V OR AS
APPROVED.
725 700
SEE NOTES SEE NOTES
4To

DISCHARGE TO
IRRIG. SYSTEM

300 325

INCOMING WATER SUPPLY:

LEFT END VIEW

— 100mm HDPE DR11 RISER FOR SUPPLY AND DISCHARGE
FOR CONTINUATION REFER TO STANDARD DRAWINGS W-16,
W—09 AND SITE PLAN.

— 100mm HDPE STUB END AND BACKING FLANGE ASSEMBLY.
BACKING FLANGES TO BE EPOXY COATED DUCTILE IRON — 2
REQUIRED.

@— 50mm x 2000LB HALF COUPLING

@— 50mm x 75 LONG NIPPLE NPT BOTH ENDS

@— 50mm x 300LB 90" M.l. THREAD ELL.

@— 50mm x 400 LB WOG BRONZE BALL VALVE. NPT ENDS.
@— 50mm MALE NPT x 'GRUVLOK' ADAPTOR.

— 100mm x 150LB FF SO FLANGE — 5 REQUIRED

— 100mm x 125LB CAST IRON BODY, FLANGED END
RESILIENT SEATED GATE VALVE TO AWWA C509 — ONE

REQUIRI

ED.

@— 100mm x 150LB FF WN FLANGE — THREE REQUIRED.
@— 100¢ STEEL PIPE. FIELD DETERMINE LENGTH REQUIRED.

XZS(D CONDUIT. SEE DW'G W-09

FRONT VIEW

@— 75mm FLOWMETER/MASTER VALVE ASSEMBLY AS
SPECIFIED.

@3- 75mm x 150LB FF WN FLANGE — TWO REQUIRED

@— 2 x 1008 PIPE SPOOL PIECES 'GRUVLOK' GROOVE ONE
END OF EACH. FIELD DETERMINE LENGTHS.

@— 100¢ 'GRUVLOK’ STYLE 7003 SNAP—JOINT COUPLING —
ONE REQUIRED

@— 100 x 75 WELD REDUCER. — TWO REQUIRED.

— 100¢ DOUBLE CHECK STYLE BACKFLOW PREVENTOR
ASSEMBLY c/w NON—RISING STEM GATE STYLE ISOLATING
VALVES. 'WATTS’ 757 OR AS APPROVED.

— 15¢ x 2000LB HALF COUPLING CONNECTION c/w 158 x
400 LB WOG BRONZE BALL VALVE.

9- 150 x 150 x 100 EEMAC 1 ELECTRICAL JUNCTION BOX
c/w HINGED FRONT AND MIN. 2 X 25¢ CONDUIT
KNOCKOUTS. BEL EUKO664 OR EQUAL. SPOT WELD TO BOX
AND FINISH SAME AS BOX.

@) - 1008 LONG RADIUS 90° WELD ELLS — 2 REQUIRED

@) - NoT USED

@2 - 100¢ SHORT RADIUS 90° WELD ELLS — 2 REQUIRED

@3- 508 x 45 300LB THREAD ELL

@— 508 x 65 LONG SHORT NIPPLE

AND DRILL HOLES, SIZED TO EASILY PASS
CITY LOCK, IN BODY CATCHES. BEND
BODY CATCHES AS SHOWN TO ACT AS
GUIDE FOR LID CATCH.

EXTEND 100 WIDE OVERLAP

PLATE TO BOTTOM OF LID.
DUAL EYELET LOCK ARRANGEMENT USING
B8mm PLATE. NOTCH CENTRE (LID) CATCH

25 DEEP ROLLED INSIDE FLANGE
ON LID AND BOX FRONT AND
SIDES

/PADLOCK (BY OTHERS)

BODY TO HAVE OPEN BOTTOM WITH
25 WIDE ROLLED INSIDE FLANGE
DRILLED FOR ANCHOR BOLTS PER
DWG W-09

/QTDTJSPL;EETE( Ta AT 6. K | O S K D ETA| |_
U OF PIPE/EQUIPMENT TO BE

NOT TO SCALE

SUPPORTED.
NOTES:
WELD ROD TO PLATE T ——— 156 THREADED STEEL
ALL ROUND ROD x MIN. 150 LG. —CONSTRUCT KIOSK WITH 14 GA. STEEL PLATE. ALL WELDS TO BE FULL LENGTH AND
[ GROUND SMOOTH. DEGREASE, BLAST TO SSPC—SP6 INSIDE AND OUT. PRIME AND
\ FINISH WITH TWO COATS OF MARINE ENAMEL—COLOUR CGSB 503—127 (GP INDUSTRIAL
15¢ GRADE B8 NUT. THREAD 214 SIGNAL GREEN)

GRIND PIPE END
SMOOTH i TO MATCH ROD THREAD.
—MOUNT KIOSK ON PRECAST OR CAST—IN—PLACE SLAB. REFER TO STANDARD DRAWING

~ W—09 FOR SLAB DETAILS AND SUPPLY/DISCHARGE PIPING ARRANGEMENTS.
WELD PIPE TO PLATE 20¢ SCH 40 STEEL PIPE. —PIPE AND FITTINGS 75mm AND LARGER TO BE STANDARD WT. STEEL. PIPING 50mm
TOP AT 75mm BELOW BOTTOM AND SMALLER TO BE SCH80. STEEL.

OF PIPE TO BE SUPPORTED

ALL ROUND \

—PROVIDE A MINIMUM OF 2 REMOVABLE/ADJUSTABLE SUPPORTS. ONE UNDER
x BACKFLOW PREVENTER AND ONE UNDER THE METER. CLEAN, PRIME AND PAINT
4mm X 150 SQ. PLATE SUPPORTS WITH TWO COATS OF MARINE ENAMEL. SEE DETAIL THIS DRAWING.

S U P PO RT D ET — HEIGHT OF KIOSK SHOWN IS BASED UPON USE OF NON-RISING STEM GATE VALVES.

M/D/Y  Ref. Description By
JAN28 /00 ISSUED AS STANDARD SB
DEC21/00 REVISED ENCLOSURE AND MISC. DETAILS SB
NOV22/01 REVISED PIPING DETAILS PER C.S. FIELD INSTALLATION SB
JUN28/02 REVISED LOCKBOX TO MATCH 50mm KIOSK SB
0CT26/04 REVISED KIOSK MATERIALS, PIPING, DETAILS AND LATCH SB

Approved By
° KEN WIENS

Division Manager

CITY OF REGINA DAVID CALAM
Engineering and Works Director

e ok CITY OF REGINA 01/00

sb — Sheec:::\me\wa.t\dwgs...wat div std dwgs
Pescription 100mm IRRIGATION SERVICE - KIOSK 10f 1

NTS AND EQUIPMENT INSTALLATION DETAILS W-11




1009 DR11 HDPE RISER ASSEMBLY c/w 1008 ‘CENTRAL’
TRANSITION FITTING WITH REGINA FIRE DEP'T PUMPER THREAD.
CAP WITH STANDARD HYDRANT CAP AS SHOWN. LENGTH OF

RISER AS REQ'D.
TWO SECTIONS OF 900¢ CATCHBASIN MANHOLE X 0.41m LONG

AND ONE 900X600X300 CATCHBASIN FLAT TOP. CUT OFF ANY
RUNGS IN MANHOLE SECTIONS. MORTAR ALL JOINTS.

NORWOOD ULEFOS F—80 FLOATING
FRAME AND SOLID COVER.
MANUFACTURER'’S INSTRUCTIONS

ROADWAY ASPHALT OR

CONCRETE SIDEWALK \\

GRANULAR OR

CURB BOX TO BE FLUSH WITH TOP

OF GRANULAR LAYER IN MANHOLE
AND TO BE WITHIN THE 6009

INSTALL PER

1x100 CONC. GRADE RING

h —

[100 -
W

—

OPENING OF THE MANHOLE '
——IO
o
N
1500 MIN.
- MIN 450 GRANULAR Lo
LAYER
1008 CL150 PVC EXTENSION OF 300
WATERMAIN. INSTALL REDUCER IF
INCOMING MAIN IS 1509 :
( ™
Q ||
SECTION
100 TYTON x FLG. GATE VALVE
c/w BOX. SEE DWGS. 50¢ ELECTROFUSION 275
W-01/W-15 SADDLE c/w 50 x 20 -
FUSION REDUCER 75 THICK CONCRETE
ENCASEMENT OF RISER FOR
DEPTH OF GRANULAR
T
( \/IH | 1 | Y A
Q ,/\”.l 1 X | N o’
n

1000 BACKING FLANGE

ASSEMBLY
20¢ FORD CURB STOP ONLY (NO DRAIN) c/w BOX.
ENDS TO SUIT PIPE USED. SUPPORT CURBSTOP ON
50 x 250 x 250 CONC BLOCK.
0.3n® GRANULAR DRAIN PIT.
20¢ HDPE DR11 OR TYPE K COPPER X 2000LG. /
CAPPED END. PERFORATE LAST 600 OF LENGTH
RANDOMLY ALL ROUND AT 10 x 5mmg
HOLES/300mm.
PLAN
Date Revisions By Description:
7% _ZC : . : DETAIL FOR DEADEND
Manager Date Digital File:
CITY OF REGINA KEN WIENS JUL11/00 o:\me\wat\dwgs...wat div std dwgs
09/02 REVISED PER TRIAL INSTALLATION | SB Engineering and Works  |APproved Scale bwg:
11/00 PROPOSED DETAIL—FOR REVIEW | SB DAVID CALAM NTS W-12




—DIMENSIONS OF THRUST BLOCKS AND REQUIRED BEARING AREAS SHOWN ARE BASED ON
A MAXIMUM TEST/OPERATING PRESSURE OF 689 kPa (100 psi) AGAINST SOIL WHICH HAS
A SAFE LOAD BEARING CAPACITY OF 70 kPa (10 psi) MINIMUM. FOR ANY CONDITIONS
WHICH VARY FROM THESE, THE DIMENSIONS/AREAS MUST BE ADJUSTED ACCORDINGLY

—REFER TO SPECIFICATIONS SECTION 02511 — WATERMAINS FOR CONCRETE REQUIREMENTS

ALL DIMENSIONS ARE IN MILLMETRES UNLESS SPECIFICALLY DENOTED OTHERWSE

PIPE 90'BEND 45BEND TEE, PLUGS, WYES 22.5 & 11.25 BENDS
DIAMETER A B (o AREA [ AREA A B [ AREA B [ AREA
(mm) [(mm) (mm) (mm) (sqm)| (mm) (mm) (mm) (sqm)| (mm) (mm) (mm) (sqm)| (mm) (mm) (mm) (sq.m)
100 170 200 0.16 160 10 0.09 190 140 0.1 10 60 0.04
150 250 300 0.33 240 160 0.18 270 190 0.23 160 90 0.08
200 320 350 0.56 310 210 0.30 350 250 0.40 210 110 0.14
250 390 400 0.85 380 250 0.46 430 310 0.60 260 140 0.22
300 460 450 1.20 450 300 0.65 520 370 0.85 310 160 0.31
350 530 500 1.61 520 350 0.87 600 420 1.14 340 170 0.38
400 610 550 2.08 600 400 113 680 480 1.47 390 190 0.49
450 680 600 2.62 670 440 1.42 760 540 1.85 440 220 0.62
500 750 650 3.21 740 490 1.75 840 590 2.27 490 240 0.77
600 900 750 4.95 880 580 2.49 1010 710 3.24 590 290 1.22
750 1110 900 7.04 1090 720 3.81 1250 870 4.98 780 410 1.95
900 1330 1050 10.09 1310 860 5.46 1490 1040 7.14 930 480 2.79
Date Revisions By Description:
? _ZC : . : THRUST BLOCKS

DECI8/02 | SPEC. NO. REF. CORRECTED | SB NTamager — T

NOV18/98 RENUMBERED FROM W-5 SB CITY OF REGINA KEN WIENS MAR18/77 o:\me\wat\dwgs...wat div std dwgs

MAY19/98 |BLOCK AREAS REVISED SB Engineering and Works  [Approved Seale bwg: W-13

SEP09/97 |REVISED NOTES/TITLE BLOCK | SB DAVID CALAM NTS -




END PLUG
SEE 11) TYP.

1) THRU LINE CONNECTION — TEE 3) CHANGE OF DIRECTION — ELBOW

2) THRU LINE CONNECTION — CROSS

4A) CHANGE OF DIRECTION
VERTICAL BEND — DOWN END PLUG

4B) CHANGE OF DIRECTION 1)

5) CHANGE OF DIRECTION —
TEE USED AS ELBOW

VERTICAL BEND — UP

6) CHANGE OF DIRECTION

8) THRU LINE CONNECTION — WYE
7) CHANGE OF DIRECTION — CROSS USED AS ELBOW

9) HYDRANT LEAD/VALVE

USE JOINT
HORIZONTAL RESTRAINTS o o o o e HETENTS
CAST IRON PLUG
NOMINAL PIPE SIZE
VERTICAL RESTRAINTS ONLY
TYPE 100 150 200 250 300
- 1) THE FIRST NUMBER IN THIS TABLE IS THE RECOMMENDED RESTRAINED
90 1.5m 2.1m 2.7m 3.4m 4.0m LENGTH OF PIPE ON EACH SIDE OF A VERTICAL BEND WHERE THE THRUST
BEND IS ACTING GENERALLY UPWARDS TOWARDS THE GROUND SURFACE.
45 0.6m 0.9m 1.2m 1.5m 1.8m SEE FIGURE 4A.
BEND 2) THE SECOND NUMBER IN THIS TABLE IS THE RECOMMENDED RESTRAINED
22.5 0.3m 0.6m | 0.6m 0.6m 0.9m LENGTH OF PIPE ON EACH SIDE OF A VERTICAL BEND WHERE THE THRUST
BEND IS ACTING GENERALLY DOWNWARDS AWAY FROM THE GROUND SURFACE.
11.25° 0.3m 0.3m | 0.3m 0.3m 0.6m SEE FIGURE 4B.
BEND 3) WHERE RECOMMENDED RESTRAINTS LENGTHS OVERLAP BETWEEN FITTINGS
RESTRAIN ALL JOINTS BETWEEN THEM.
SIZE ON [ Br. only | Br. only | Br. only | Br. only | Br. only
SIZE TEE
PLUGS & 3.0m 4.3m 5.5m 6.7m 7.9m
VALVES NOMINAL PIPE SIZE
TYPE 100 150 200 250 300
NOTES -
45" VERTICAL 1.2m/0.6m| 1.8m/0.9m| 2.4m/1.2m| 2.7m/1.5m| 3.4m/1.8m
1) RESTRAINED LENGTHS IN TABLE ARE FOR OFFSET
MAXIMUM TEST PRESSURE OF 690kPa WITH PIPE ;
FULLY BEDDED IN GRANULAR MATERIAL. IF SITE zz-gFFVSEERTTICAL 0.6m /0.3m| 0.9m/0.6m| 1.2m/0.6m | 1.5m /0.9m | 1.5m /0.9m|
CONDITIONS VARY FROM THESE — CONTACT THE
ENGINEER.
Date Revisions By Description:

. MECHANICAL

THRUST RESTRAINTS

Manager Date Digital File:
NOV18/98 RENUMBERED FROM W-5A S.B. CITY OF REGINA KEN WIENS SEP16/97 o:\me\wat\dwgs..wat div std dwgs
SEP29/98 | END PLUGS ADDED. MINOR MODS.| S.B. Engineering and Works  |Approved oo by
SEP16/97 | NOTES/TITLE BLOCK REVISED S.B. DAVID CALAM NTS W-14




2 PLY OF 0.15 THICK POLYETHYLENE
BETWEEN CONCRETE AND
VALVE
—_— 4|
100 MIN— KJ

CAST—IN—PLACE CONCRETE THRUST
AND SUPPORT BLOCK. REFER TO

/ TABLE FOR REQUIRED AREA.
e

(300 MIN)
L
126 REBAR—EPOXY
COATED OR TAPE WRAPPED
| |
| |
| |
| |
| |
N -
400
NOTES:
VALVE | REQUIRED AREA — SQ. M 1) DIMENSIONS OF BLOCK AND REQUIRED BEARING AREA ARE BASED UPON A
SIZE | X" x "Y" _AREA MAXIMUM TEST/OPERATING PRESSURE OF 689 kPa (100 psi) AGAINST SOIL
(mm) | OO0 7000 WHICH HAS A SAFE LOAD BEARING CAPACITY OF 70 kPa (10 psi) MINIMUM.
100 0.09 FOR ANY CONDITION WHICH VARIES FROM THESE CONFIRM REQUIRED AREA
150 0.18 WITH THE ENGINEER.
200 0.31
250 0.47 2) FOR CONCRETE REQUIREMENTS REFER TO SPECIFICATIONS SECTION 02511—WATERMAINS
300 0.67
350 0.97 3) ANY VALVE WHICH HAS EITHER 'TYTON' OR MJ STYLE END CONNECTIONS MUST BE
400 125 ANCHORED AS SHOWN. THIS INCLUDES GATE VALVES AND BUTTERFLY VALVES.
500 1.93
600 2.73
750 4.20
900 6.0 ALL DIMENSIONS ARE IN MILLMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE
Date Revisions By Description:
/fl % E . : VALVE ANCHORING
NOVO7/01 |NOTE 3 ADDED TO CLARIFY S.B. Manager Date Digital File:
NOV18/98 |RENUMBERED FROM W—5B S.B. CITY OF REGINA KEN WIENS NOV06/96 ome\watidwgs...wat div std dwgs
MAY19/98 |REVISED AND TABLE ADDED S.B. Engineering and Works Approved Scale Dwg:
SEP09/97 |REVISED TITLE BLOCK S.B. DAVID CALAM NTS W-15




100 TYTON GATE VALVE ON
PROPERTY LINE PER CITY STANDARDS.
REFER TO STANDARD DRAWINGS W-01

Qggumg& EN%)R INSTALLATION BLIND FLANGE RISER IF THERE
WILL BE A DELAY UNTIL KIOSK FOR PIPING CONTINUATION
PIPING IS INSTALLED REFER TO DRAWING W—11
VARIES—DETERMINE FROM SITE
PLAN BY OTHERS AS REQUIRED TO SUIT CONCRETE BASE SLAB BUILT
KIOSK PIPING BY OTHERS. FOR SLAB
REQUIREMENTS DETAILS REFER TO DRAWING
w-09

|
1
&) 7 i
1
4_§ / | 100 BACKING FLANGE ASSEMBLY
i REFER TO DRAWING W—11
|
1500 | 1000
[l
“J | PER W—11
i i 100¢ DR11 HDPE
. RISER PIPE
z !
2
] |
z i
)b / = )m /
o 1
2
N |_— J |_—
— —
_—
/
1
- |
1008 HDPE | i
BACKING FLANGE . | 100¢ BUTT FUSED HDPE ELL.
ASSEMBLY PER | | SUPPORT ON ROUGH
CITY STANDARDS | POURED CONCRETE PAD
= o 1
(@] (@] 100¢ DR11 HDPE PIPE | ;
. -\ - 1)
—r T ¢ = [T\ 4
Q] [—0Q | ﬁ\ ﬁ\
1 100 x 50 ELECTROFUSION SADDLE
1008 C900 PVC CONNECTION—ROLLED DOWN SLIGHTLY
INCOMING SERVICE
FROM WATERMAIN 50 x 20 HDPE FUSED REDUCER
100 FLANGE x TYTON GATE VALVE MINIMUM 500 LONG x 20¢ DR11
PER CITY STANDARDS. REFER TO PIPE
an:q gA,BgRD.ﬁASV}’LT_ﬁﬂg,] 01 AND 20 CURB STOP ONLY (NO DRAIN)
REQUIREMENTS c/w BOX PER CITY STANDARDS.
SUPPORT ON 75 x 250 X 250
CONCRETE BLOCK
NOTES: MINIMUM 1000LG x 20¢ DR11 PIPE TO
MINIMUM 0.2m3 DRAINAGE SUMP.
THOROUGHLY COMPACT INCOMING SERVICE EXCAVATION TO AT LEAST 95% STANDARD PROCTOR DRAINAGE MATERIAL PER CITY SPEC.
DENSITY. MAXIMUM UNCOMPACTED LIFT THICKNESS TO BE 300mm. PERFORATE LAST 300mm OF PIPE
WITHIN SUMP. TOP OF SUMP TO BE
DETERMINE PIPE AND DRAIN ORIENTATION FROM DRAWINGS AND CONFIRM WITH COMMUNITY BELOW BOTTOM OF 100¢ PIPE

SERVICES, IRRIGATION DIVISION, BEFORE PROCEEDING WITH INSTALLATION.

TO OBTAIN PRE—MANUFACTURED HDPE EXTENSION/RISER AND DRAIN PIPING CONTACT PERMA
ENGINEERING IN SASKATOON.

DETAIL=T00mm SERVICE TO [IRRIGATION KIOSK

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE

SECURELY PLUG PIPE END IF
THERE WILL BE A DELAY BETWEEN

SERVICE PIPE INSTALLATION AND FOR PIPING CONTINUATION
KIOSK PIPING COMPLETION
508 CURB STOP AND DRAIN ON PROPERTY LINE REFER TO DRAWING W-10
PER CITY STANDARDS
VARIES—REFER TO SITE PLAN
BY OTHERS AS REQUIRED TO SUIT CONCRETE BASE SLAB BUILT
KIOSK PIPING BY OTHERS. FOR SLAB
REQUIREMENTS DETAILS REFER TO DRAWING
ﬂﬁ W—09
g
2500
PER W—10
, |
0 1
g |
L
— 1
4 |
=)
L
=
2
=
z
=
3 |
o
~ 1
" |
|
1
|
50¢ HDPE BUTT FUSED ELL
ON 50¢ DR11 HDPE RISER
/, PIPE. COPPER PIPE MAY BE
/ / 7, RADIUSED PER
——F ——————-—/—k f—— — MANUFACTURER’S LIMITS
506 DR11 HDPE OR SOFT DRAWN TYPE K
COPPER SERVICE EXTENSION TO KIOSK INSTALL 50¢ CURBSTOP/DRAIN ON 75

LOCATION

NOTES:

x 250 x 250 CONCRETE BLOCK WITH
MINIMUM 0.2m3 DRAINAGE SUMP.
DRAINAGE MATERIAL PER CITY SPEC.

THOROUGHLY COMPACT INCOMING SERVICE EXCAVATION TO AT LEAST 95% STANDARD PROCTOR
DENSITY. MAXIMUM UNCOMPACTED LIFT THICKNESS TO BE 300mm.

DETERMINE PIPE AND DRAIN ORIENTATION FROM DRAWINGS AND CONFIRM WITH COMMUNITY
SERVICES, IRRIGATION DIVISION, BEFORE PROCEEDING WITH INSTALLATION.

TO OBTAIN PRE—MANUFACTURED HDPE EXTENSION/RISER AND DRAIN PIPING CONTACT PERMA

ENGINEERING IN SASKATOON.

DETAIL=50mm SERVICE TO IRRIGATION KIOSK

M/D/Y _ Ref. Description By Approved By Drawn By Project Date:
. 11/01
N WIES sb CITY OF REGINA _
Divisi Designed by Comlelter File: .
ivision Manager sb o:\me\wat\dwgs..wat div std dwgs
Description Sheet:
CITY of REGINA DAVID CALAM Soale DETAILS OF 50mm and 100mm WATER SERVICE _ lofl
- Wg:
NOv19/01 NEW DRAWING ISSUED FOR REVIEW AND APPROVAL =S Engineering and Works Director NTS EXTENSIONS TO IRRIGATION KIOSKS o W'16




STREET SIDE

42x89x1000 LONG WOODEN
MARKER POST. TOP HALF TO
BE PAINTED BRIGHT RED.
BOTTOM HALF TO BE
EMBEDDED IN GROUND. SEE

NOTE Lﬁ

PRIVATE PROPERTY SIDE

CURB BOX TO BE
CENTERED ON PROPERTY
LINE.

TOP OF CURB BOX TO BE SET AS
CLOSE TO FLUSH WITH FINISHED
GRADE AS POSSIBLE.

INSTALL CURB BOX STRAIGHT
AND PLUMB AND CENTERED

OVER OPERATOR. SEE NOTE 3j

INSTALL CORPORATION STOP
BETWEEN 30°AND 60°ABOVE
HORIZONTAL. FOR 50mm SERVICES
REFER TO NOTE 2

A~
7

FOR SERVICES 404 AND
SMALLER CONSTRUCT
GOOSENECK IN SERVICE PIPE.

CURB STOP/DRAIN. REFER TO
STANDARD CONSTRUCTION

SPECIFICATIONS j

15M REBAR WITH 100
/_LONG HOOK. REBAR TO
EXTEND FROM 150
ABOVE CURB STOP TO

JUST BELOW GRADE
LEVEL. SEE NOTE 1.

CLOSED.

300 LONG SERVICE PIPE
EXTENSION. CRIMP END

2700 MINIMUM COVER FULL LENGTH

>

FOR 50mm SERVICES SEE NOTE
2. GOOSENECKS NOT TO BE
ABOVE TOP OF MAIN.

NOTES:

\ DRAINAGE MATERIAL SUMP
0.2m3

75x200x250 CONCRETE BLOCK

1. WOODEN MARKER POST AND REBAR ARE
ONLY REQUIRED IF CURB BOX IS TO BE
INSTALLED AT A LATER DATE.

2. 50mm SERVICES DO NOT REQUIRE A
GOOSENECK ON THE SERVICE PIPE. CONNECT

TO MAIN AT HORIZONTAL.

3. INSTALL THE CURB BOX WHEN THE
SERVICE LINE IS BEING EXTENDED TO THE

BUILDING.

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE

Date Revisions By
L]
0CT14/03  |[NOTE 3 ADDED/MINOR MODS.|S.B.
NOVI0/00  |NOTE 2 ADDED/NOTES MOD. |S.B.
SEP17/99 |W17 AND W18 COMBINED S.B. ciTy OoF REGINA
NOVI9/98  |RENUMBERED FROM W—20 S.B. Engineering and Works
SEP24/98  |FIRST ISSUE S.B.

Description:

WATER SERVICE CONNECTION
50mm AND SMALLER SERVICES

Manager Date Digital File:
KEN WIENS SEP24/98 o:\me\wat\dwgs...wat div std dwgs
Approved Scale Dwg:
DAVID CALAM NTS W-17




SERVICE CONNECTION-

REFER TO STANDARD
DRAWING W-17 AND 600 MIN FROM JOINTS

AND FITTINGS
SPECIFICATIONS
. 450 MIN .
| |
| CONTINUATION TO FLUSHOUT.
/ REFER TO DRAWING W-12

225 MIN

DIRECT TAP AS SHOWN MAY ONLY BE
USED ON MAINS WHICH ARE 1500 OR
LARGER CL150 PVC

SERVICE CONNECTIONS
FROM DEADEND WATERMAINS

DOMESTIC SEWER
/_ SERVICE

PROPERTY LINE \ MULTIPLE SERVICE LINES AND CURB STOPS. SEE
NOTE 1.

WATER SERVICE
EXTENSION FROM

WATERMAIN \
7T\

- [ )
) g
FULL SERVICE SIZE /
CURB STOP OR GATE VALVE

| 2500

ARRANGEMENT OF SERVICE CONNECTIONS
TO MULTIPLE METERED BUILDINGS

NOTES:

1) MULTIPLE SERVICE LINES AND CURB STOPS AS SHOWN MAY BE DELETED IF WATER METERS AND SHUTOFF VALVES ARE LOCATED IN A COMMON ROOM WHICH IS
INACCESSIBLE TO THE PUBLIC IN ACCORDANCE WITH THE WATER BYLAW.

2) REFER TO SPECIFICATIONS SECTION 02516 FOR PIPING, VALVING AND INSTALLATION REQUIREMENTS

Date Revisions By Description:
. MULTIPLE SERVICE AND
DEADEND MAIN CONNECTIONS
OCT11/02 DEADEND TO NEW FLUSHOUT SB Manager Date Digital File:
SEP17/99 | GENERAL REVISION B CITY oF REGINA KEN WIENS July 31/ 02 melwatidwgs...wat div std dwgs
NOwV1 9/98 COMPLETE REV|S|ON/RENUMBER SB Engineering and Works Approved Scale Dwg:
MARD4/98 |COMBINED W—15/W—17 sB DAVID CALAM NTS W-19




200¢ x 150 LB

75¢ x 1800 LONG
CAPPED STEEL POST.
IMBED IN CONCRETE
600 INTO GROUND.

i PAINT EXPOSED PORTION
BLIND FLANGE BRIGHT ORANGE.
600
oJ
I:' .
[=)
o
M
N-‘c
of‘\
300
200¢ STEEL RISER-TO BE
STEEL MAIN-SIZES VARY LINED/COATED PER STANDARD
SPECIFICATIONS.
2400 CLEAR ‘ 1000 MIN
/ i
I
TANGENT CONNECTION TO
PIPELINE. FABRICATED AND
REINFORCED TO THE DESIGN 2000 e WE 5
REQUIREMENTS OF AWWA M11.
NOTES:
1) ALL MATERIALS/INSTALLATION TO BE IN ACCORDANCE WITH
CITY OF REGINA STANDARD CONSTRUCTION SPECIFICATIONS
FOR WATERMAIN.
2) REPAR ALL LININGS/COATINGS DAMAGED BY
CUTTING/WELDING OPERATIONS
Date Revisions By Description:

BLOWOFF

ggﬁ: FROM STEEL PIPELINE

Date Digital File:
NOV19/95 RENUMBERED FROM W-19 S.B. CITY OF REGINA KEN WIENS MAY01/94 o:\me\wat\dwgs...wat div std dwgs
SEP24/37 |MINOR REVISIONS SB. Engineering and Works  [PPoved - e
JAN27/97 | REISSUED DAVID CALAM NTS W-23




759 x 1800 LONG ~

FULL ENCIRCLEMENT OUTLET
SLEEVE c/w 200¢ x 150LB

FLANGED CONNECTION

CAPPED STEEL POST. 2009 x 150LB
IMBED 600 IN CONCRETE 600+ BLIND FLANGE
PAINT EXPOSED PORTION
BRIGHT ORANGE‘\
o
- l::'
o
o
»
O
~O ]
| 300 | 1000+ 2400 CLEAR
~_
2000 STEEL RISER T
PIPE—LINED /COATED
PER SPECIFICATIONS
\ ~——_

e

200¢ GATE VALVE ;
SEE DRAWING W—-15

NOTE

1) ALL MATERIALS AND INSTALLATION TO BE IN
ACCORDANCE WITH CITY OF REGINA STANDARD
CONSTRUCTION SPECIFICATIONS.

2) REPAIR ALL LININGS/COATINGS DAMAGED AS A
RESULT OF CUTTING/WELDING OPERATIONS.

MASS CONCRETE
BACKFILL UNDER ELBOW

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE

Date Revisions By Description:

. DRAIN/BLOWOFF CONNECTION
FROM NON-STEEL PIPELINES

Manager Date Digital File:
NOVi8/98 | RENUMBERED FROM W—19A SB CITY OF REGINA KEN WIENS MAY01/94 O:AMEWAT\DWGS........WAT DIV STD DWGS
SEP24/97 | MINOR REVISIONS SB Engineering and Works Approved Scale Dwg:
NTS W-24

JAN27/97 | REISSUED SB DAVID CALAM




CAST

IRON FITTING—CADWELD

LOCATION

°DENSO’ PRIME AND
WRAP_FINISHED
CADWELD

38mm
STRIPPED LENGTH

ENSURE SURFACE AREA OF CADWI
IS CLEANED TO BARE METAL
DRY PRIOR TO CADWELDING.

FINISHED CADWELD

\
NS
:§3| SECOND ANODE FOR FITTINGS 350mm AND LARGER AT LEAST
N\ ONE METRE CLEAR BETWEEN EACH ANODE AND ONE METRE
§:§ CLEAR OF FITTING
N
\‘\
N
NS
N
N4
ANODE TO BE INSTALLED BELOW LEVEL OF BOTTOM OF
PIPE AND AT LEAST ONE METRE CLEAR OF FITTING
NOTE:
—FITTINGS 300mm AND SMALLER REQUIRE A SINGLE ANODE. FITTINGS
350mm AND LARGER REQUIRE TWO (2) ANODES WHICH MUST BE
LOCATED AS DESCRIBED AND ALSO SPACED AT LEAST ONE METRE
APART.
ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWSE
Date Revisions By Description:
MAY/03 | ISSUED AS STANDARD sB ?j % . Cathodic Protection of
Manager Date Digital File:
€ITY OF REGINA KEN WIENS Mar/03 O:me\wat\dwgs\2003 std dwgs\stdw25
Engineering and Works Approved Scale pwo:
DAVID CALAM NTS W-25




GATE VALVE REFER TO ST'D DWG. W-15
FOR INSTALLATION REQUIREMENTS

MIN. 16mm COPPER
EYELET OR SIZE AS
REQUIRED. NOTE: SPADE
NOT ACCEPTABLE

#6 CABLE AS
SPECIFIED
CADWELD LOCATION

VALVE BODY LUG
ENSURE SURFACE AREA CONTACTING

EYELET CONNECTION IS CLEANED TO
BARE METAL PRIOR TO CONNECTION.

'DENSO’ PRIME AND
WRAP FINISHED
CADWELD

THERMITE WELD

STRIPPED LENGTH

ENSURE SURFACE AREA OF CADWELD
IS CLEANED TO BARE METAL AND
DRY PRIOR TO CADWELDING.

FINISHED CADWELD

DO NOT CONNECT EYELET
TO BONNET BOLTS

5.4kg ZINC ANODE(S) AS SPECIFIED. INSTALL
BELOW LEVEL OF VALVE AND AT LEAST ONE
METRE CLEAR OF VALVE

/222

NOTE:

—VALVES 300mm AND SMALLER REQUIRE A SINGLE ANODE. VALVES
350mm AND LARGER REQUIRE TWO (2) ANODES WHICH MUST BE
LOCATED AS DESCRIBED AND ALSO SPACED AT LEAST ONE METRE
APART.

—ANODE LEAD ATTACHMENT TO THE VALVE MAY BE MADE BY EITHER
EYELET OR CADWELD. BOTH OPTIONS ARE DEPICTED ON THIS DRAWING.

—FOR VALVES 350mm AND LARGER THE ANODE LEADS MAY BE
CONNECTED TO A SINGLE POINT IF EYELET CONNECTION IS USED. IF
CADWELD IS USED THEN A CADWELD CONNECTION MUST BE PROVIDED
FOR EACH LEAD

ALL DIMENSIONS ARE IN MILLMETRES UNLESS SPECIFICALLY DENOTED OTHERWSE

Date Revisions By Description:
MAY/03 ISSUED AS STANDARD SB . Cathodic Protection
of Gate Valves
Manager Date Digital File:
CITY OF REGINA KEN WIENS Mar/03 O:\me\watldwgs\2003 std dwgs\stdw26
Engineering and Works Approved Scale Pwo:
DAVID CALAM NTS W-26




#6 CABLE AS
SPECIFIED

ENSURE CONTACT SURFACES ARE CLEANED TO
BARE SHINY METAL PRIOR TO ATTACHMENT

MINIMUM 3 METRE LONG #6
DIRECT BURIAL CABLE PER
SPECIFICATIONS

ZINC ANODE PER
SPECIFICATIONS. INSTALL BELOW
LEVEL OF HYDRANT AND AT
LEAST ONE METRE CLEAR OF
PIPING.

COPPER EYELET AS
SPECIFIED SIZE AS
REQUIRED. NOTE: SPADE
NOT ACCEPTABLE

150¢ C900 PVC HYDRANT LEAD

T
S e TR S Lo H R

it g oy s RS P I ST
e _-::&;.~—~ T ;‘%ﬁ%} . TR e
e 4 AN sy

1509 GATE VALVE. REFER
TO DRAWING W—-15

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE

Date Revisions

MAY\03 ISSUED AS STANDARD

By
SB ?_ % .

CITY OF REGINA

Engineering and Works

Description:

Cathodic Protection of Hydrant
using Eyelet Connection

Manager Date Digital File:
KEN WIENS Mar/03 O\melwatidwgs\std dwgs 2003\stdw27
Approved Scale Dwg:
DAVID CALAM NTS W-27




MINIMUM 3 METRE LONG #6
DIRECT BURIAL CABLE PER
SPECIFICATIONS

ZINC ANODE PER
SPECIFICATIONS. INSTALL BELOW
LEVEL OF HYDRANT AND AT
LEAST ONE METRE CLEAR OF

PRIME AND COAT CADWELD
WITH DENSO OR AS APPROVED

PRIMER

TR
ST
% S
257

RN d

g bt el et b ol

s 5 ',;/,
208

X

5% 0 el 075555

THERMITE WELD

PIPE OR FITTING STRIPPED LENGTH

FINISHED WELD

CARRY OUT CADWELD IN ACCORDANCE WITH
SPECIFICATIONS.

ENSURE SURFACE AREA OF CADWELD IS
CLEANED TO BARE METAL AND DRY
PRIOR TO CADWELDING.

1508 C900 PVC HYDRANT LEAD

w T YT Al i

2 —:-d‘.—l.p.- - /s
i YT
)

S
-
-,

Simiass

=
oty

PIPING. 1508 GATE VALVE. REFER
TO DRAWING W—15
7
ALL DIMENSIONS ARE IN MILLIMETRES UNLESS SPECIFICALLY DENOTED OTHERWISE
Date Revisions By Description:
MAY\03 ISSUED_AS STANDARD SB

. Cathodic Protection of Hydrant
using Cadweld Connection
Manager Date Digital File:

CITY oF REGINA KEN WIENS Mar/03 O:melwatidwgsistd dwgs 2003\stdw28
Engineering and Works ~ |APproved Scale pwg:
DAVID CALAM NTS W-28




COPPER SLEEVE OVER WIRE

WIRE

FLINT GUN (IGNITES STARTING POWDER)

STARTING POWDER

WELD METAL (IGNITES AND BURNS THROUGH DISC)

CAVITY IN WELDER

METAL DISC

PIPE or FITTING

/_ZI |

\

CADWELD

COAT AND WRAP CADWELD
WITH APPROVED MASTIC
SYSTEM

PRIMER

\

WIRE STRIPPED
PIPE or FITING 10 S6mm THERMITE
WELD METAL PLASTIC CAPSULE & LID FINISHED WELD
STARTING POWDER
(SQUEEZE CAPSULE
TO REMOVE)
WELD METAL CAPSULE
Date Revisions By Description:
MAN\O3 | ISSUED AS STANDARD sB . Typ|ca| Cadweld
Description and Details
B Manager Date Digital File:
CITY OF REGINA KEN WIENS Mar/03 02\ me\wat\dwgs\std dwgs 2003\stdw29
Engineering and Works Approved Scale pwo:
DAVID CALAM NTS W - 29




TO FIRE PROTECTION
’T/// SYSTEM IF APPLICABLE

MIN 150 CLEAR

=C
=

I —

e A

Tol I I

I 6 6 I W

5x"D" 5% "D"
MIN. MIN.

oM
|

1500 MAXIMUM
|

400 MIN
N
N

BUILDING FLOOR \

/\-\/\ INCOMING WATER SERVICE LINE

1. ISOLATING VALVE - MUST BE THE SAME SIZE AS THE INCOMING WATER SERVICE OR THE DOMESTIC WATER SUPPLY PIPE -
WHICHEVER IS SMALLER.

2. 6mm CONNECTION c/w BALL VALVE AND THREAD PLUG. ORIENT AS SHOWN.

3. FACTORY LOCKABLE BALL VALVE. SAME SIZE AS INDIVIDUAL SERVICE LINE. LOCK WILL BE SUPPLIED AND INSTALLED BY THE
CITY OF REGINA. A LISTING OF APPROVED VALVES IS AVAILABLE FROM THE CITY OF REGINA.

4. THREE WIRE LEADS FROM EACH METER TO '"MULTI-READ' MXU MODULE SUPPLIED BY THE CITY OF REGINA.

5. WATER METER TYP. - SUPPLIED AND INSTALLED BY THE CITY OF REGINA - METERS WILL BE ROLLED OUTWARD APPROX. 30° SO
THAT REGISTER CAN BE READ WITHOUT BEING DIRECTLY OVER TOP OF THE METER.

6. BACKFLOW PREVENTION ASSEMBLY IF SO DIRECTED BY THE CITY OF REGINA CROSS CONNECTION CONTROL COORDINATOR.
UNIT TO BE FACTORY SUPPLIED c/w ISOLATING VALVES. ASSEMBLY MAY BE INSTALLED IN THE VERTICAL POSITION IF IT IS CSA
APPROVED FOR THAT MOUNTING ORIENTATION. BACKFLOW PREVENTERS MAY ONLY BE INSTALLED DOWNSTREAM OF THE
METER.

7. ISOLATING BALL VALVE TO BE THE SAME SIZE AS THE SERVICE LINE. THIS VALVE IS RECOMMENDED IF A BACKFLOW
PREVENTER IS INSTALLED AND IS MANDATORY IF A BACKFLOW PREVENTER IS NOT REQUIRED.

NOTES:

- PIPING MATERIALS AND INSTALLATION MUST CONFORM TO CANADIAN PLUMBING CODE AND REQUIREMENTS OF THE CITY OF
REGINA WATER BYLAW 8942. PROVIDE ADDITIONAL PIPING SUPPORT AS REQUIRED TO ELIMINATE STRAIN ON METER AND
BACKFLOW PREVENTER.

-"D" IS THE NOMINAL DIAMETER OF THE SERVICE PIPE TO WHICH THE METER IS ATTACHED. METER SIZE(S) WILL BE DETERMINED
BY THE CITY OF REGINA.

-METERS SHOWN MANIFOLDED VERTICALLY. HORIZONTAL MANIFOLDING OF METERS IS ACCEPTABLE. MINIMUM CLEAR SPACING
BETWEEN METERS IS 150mm. IF METERS ARE MOUNTED IN THIS MANNER THE 'REACHOVER' DISTANCE TO THE FURTHEST METER
MAY NOT EXCEED 1000mm.

-METERS MUST BE MOUNTED A MINIMUM OF 50mm CLEAR FROM WALLS.

-FOR LOCATIONS REQUIRING IN EXCESS OF 16 METERS CONSULT THE CITY OF REGINA FOR INSTALLATION REQUIREMENTS.

-ADDITIONAL PROTECTION DEVICES MAY BE REQUIRED ON INSTALLATIONS EMPLOYING A BOILER OR OTHER SPECIALIZED

ENIIIDMENT

Date Revisions By Description:
APRO08/03 PROP. STD. FOR REVIEW SB .
JUN/O3 NEW STANDARD SB WATER METER/BACKFLOW PREVENTER INSTALLATION
REQUIREMENTS FOR MULTI - METERED LOCATIONS - ALT. 1
KEN WIENS Date Digital File:
ey oF REGINA DireCtOr APR/O3 O:\MEWAT\DWGS\WAT DIV..\ 2004\W-30
Engineering and Works DAVID CALAM | Scale File:
Manager NTS W'30




TO FIRE PROTECTION
SYSTEM IF APPLICABLE

iy b
a2y [ i A
|
T iy b
| 2 MIN 150 CLEAR
2 R
| . ?
| g e b
| = N
|
|
RO B 1
1 [— 1 : 5x"D" 5y D" N
T L _ S MIN. MIN. |
a BUILDING FLOOR
HLin N N

RO) 2
A;\INCOMING WATER SERVICE LINE

1. ISOLATING VALVE - MUST BE THE SAME SIZE AS THE INCOMING WATER SERVICE OR THE DOMESTIC WATER SUPPLY PIPE -
WHICHEVER IS SMALLER.

2. 6mm CONNECTION c/w BALL VALVE AND THREAD PLUG. ORIENT AS SHOWN.

3. FACTORY LOCKABLE BALL VALVE. SAME SIZE AS INDIVIDUAL SERVICE LINE. LOCK WILL BE SUPPLIED AND INSTALLED BY THE
CITY OF REGINA. A LISTING OF APPROVED VALVES IS AVAILABLE FROM THE CITY OF REGINA.

4. THREE WIRE LEADS FROM EACH METER TO '"MULTI-READ' MXU MODULE SUPPLIED BY THE CITY OF REGINA.

5. WATER METER TYP. - SUPPLIED AND INSTALLED BY THE CITY OF REGINA - METERS WILL BE ROLLED OUTWARD APPROX. 30° SO
THAT REGISTER CAN BE READ WITHOUT BEING DIRECTLY OVER TOP OF THE METER.

6. BACKFLOW PREVENTION ASSEMBLY IF SO DIRECTED BY THE CITY OF REGINA CROSS CONNECTION CONTROL COORDINATOR.
UNIT TO BE FACTORY SUPPLIED c/w ISOLATING VALVES. ASSEMBLY MAY BE INSTALLED IN THE VERTICAL POSITION IF IT IS CSA
APPROVED FOR THAT MOUNTING ORIENTATION.

7. ISOLATING BALL VALVE TO BE THE SAME SIZE AS THE SERVICE LINE.

NOTES:

-METER INSTALLATION/BACKFLOW PREVENTION REQUIREMENTS WILL BE ADVISED AS A PART OF THE PLAN REVIEW PROCESS
- PIPING MATERIALS AND INSTALLATION MUST CONFORM TO CANADIAN PLUMBING CODE AND REQUIREMENTS OF THE CITY OF
REGINA WATER BYLAW 8942. PROVIDE ADDITIONAL PIPING SUPPORT AS REQUIRED TO ELIMINATE STRAIN ON METER AND
BACKFLOW PREVENTER.

-"D" IS THE NOMINAL DIAMETER OF THE SERVICE PIPE TO WHICH THE METER IS ATTACHED. METER SIZE(S) WILL BE DETERMINED
BY THE CITY OF REGINA.

-METERS SHOWN MANIFOLDED VERTICALLY. HORIZONTAL MANIFOLDING OF METERS IS ACCEPTABLE. MINIMUM CLEAR SPACING
BETWEEN METERS IS 150mm. IF METERS ARE MOUNTED IN THIS MANNER THE 'REACHOVER' DISTANCE TO THE FURTHEST METER
MAY NOT EXCEED 1000mm.

-METERS MUST BE MOUNTED A MINIMUM OF 50mm CLEAR FROM WALLS.

-FOR LOCATIONS REQUIRING IN EXCESS OF 16 METERS CONSULT THE CITY OF REGINA FOR INSTALLATION REQUIREMENTS.

-ADDITIONAL PROTECTION DEVICES MAY BE REQUIRED ON INSTALLATIONS EMPLOYING A BOILER OR OTHER SPECIALIZED

EQUIPMENT.
Date Revisions By Description:
APRO08/03 PROP. STD. FOR REVIEW SB .
JUN/O3 NEW STANDARD SB WATER METER/BACKFLOW PREVENTER INSTALLATION
REQUIREMENTS FOR MULTI - METERED LOCATIONS - ALT 2
Date Digital File:
KEN WIENS
ey oF REGINA DireCtOr APR/O3 O:\MEWAT\DWGS...STD DWGS 2004\W-31
Engineering and Works DAVID CALAM | Scale File:
Manager NTS W'3 1




TO FIRE PROTECTION
SYSTEM IF APPLICABLE
; J 1

} | T TO BUILDING WATER
REDUCER SEE T PIPING

NOTES INCREASER SEE

N
oo T

: # Ty > —(—o—|||— [ 1o
-4 4
5x"D" gl _1
=| % 5x"D"
Zl <
= MIN. MIN.
8 o
S § BUILDING FLOOR \ \
INSTALL HEIGHT ADJUSTABLE PLATE SUPPORT
~N UNDER METER. INSERT A LAYER OF VAPOUR
WATER SERVICE LINE. MAY BE LARGER THAN DOMESTIC BARRIER OR SIMILAR MATERIAL BETWEEN THE
SUPPLY PIPE IF IT ALSO PROVIDES SUPPLY TO FIRE SUPPORT PLATE AND METER BODY.

PROTECTION SYSTEM

1. DOMESTIC WATER SUPPLY PIPE. ISOLATING AND BYPASS VALVING SHOWN MUST BE THE SAME SIZE AS THE INCOMING WATER
SERVICE OR THE DOMESTIC WATER SUPPLY PIPE - WHICHEVER IS SMALLER.

2. 6mm CONNECTION c/w BALL VALVE AND THREAD PLUG. ORIENT CONNECTIONS AS SHOWN.

3. METER BYPASS LINE. THIS PIPING MAY BE ABOVE OR BELOW OR TO EITHER SIDE OF THE METER BUT WHEN ABOVE MUST BE
SPACED A MINIMUM OF 500mm ABOVE THE METER REGISTER HEAD.

4. METER BYPASS VALVE. THIS VALVE IS TO BE A BALL STYLE VALVE AND MUST BE EQUIPPED WITH A FACTORY SUPPLIED
QUARTER TURN, LOCKABLE LEVER ACTUATOR. LOCK WILL BE PROVIDED AND INSTALLED BY THE CITY OF REGINA. A LISTING OF
APPROVED VALVES IS AVAILABLE FROM THE CITY OF REGINA.

5. METER ISOLATING VALVES - 2 REQUIRED AT LOCATIONS SHOWN. VALVES TO BE BALL STYLE WITH QUARTER TURN LEVER
ACTUATOR. A LISTING OF APPROVED VALVES IS AVAILABLE FROM THE CITY OF REGINA.

6. QUICK DISCONNECT SUCH AS PIPE UNION OR GROOVED COUPLING.

7. WATER METER. METER SIZE WILL BE DIRECTED BY THE CITY OF REGINA. METER WILL BE SUPPLIED AND INSTALLED ONLY BY
THE CITY OF REGINA. WATER METER MUST BE INSTALLED ONLY IN THE HORIZONTAL POSITION. PROVIDE PIPING CONNECTIONS
AS REQUIRED FOR METER INSTALLATION. METER SPACER WILL BE PROVIDED BY THE CITY OF REGINA FOR USE BY THE PIPING
CONTRACTOR.

8. BACKFLOW PREVENTION ASSEMBLY c/w ISOLATING VALVES AS DIRECTED BY THE CITY OF REGINA CROSS CONNECTION
CONTROL COORDINATOR. ASSEMBLY MAY BE INSTALLED IN THE VERTICAL POSITION IF IT IS CSA APPROVED FOR THAT
MOUNTING ORIENTATION. BACKFLOW PREVENTERS MAY ONLY BE INSTALLED DOWNSTREAM OF THE METER BYPASS
CONNECTION AS SHOWN.

9. BALL TYPE ISOLATING VALVE FOR BACKFLOW PREVENTER. NOTE - PROVISION OF THIS VALVE IS RECOMMENDED BUT IS NOT
MANDATORY.

NOTES:

- PIPING MATERIALS AND INSTALLATION MUST CONFORM TO CANADIAN PLUMBING CODE AND REQUIREMENTS OF THE CITY OF
REGINA WATER BYLAW 8942. PROVIDE ADDITIONAL PIPING SUPPORT AS REQUIRED TO ELIMINATE STRAIN ON METER AND
BACKFLOW PREVENTER.

-IF METER SIZE DOES NOT MATCH DOMESTIC WATER SUPPLY PIPE SIZE, PROVIDE AND INSTALL ALL REQUIRED REDUCERS AND
INCREASERS. NOTE THAT USE OF THREADED REDUCING BUSHINGS IS NOT ALLOWED. REDUCERS AND INCREASERS TO BE
INSTALLED AS CLOSE AS POSSIBLE TO THE WATER METER.

-"D" IS THE NOMINAL DIAMETER OF THE DOMESTIC WATER SUPPLY PIPE.
-"L" IS THE LENGTH OF A FULL DOMESTIC PIPE SIZE WATER METER. OVERALL PIPE RUN PROVIDED MUST INCLUDE THIS LENGTH.

Date Revisions By Description:
SEP26/02 PROP. STD. FOR REVIEW SB WATER METER INSTALLATION FOR
DEC20/02 REV. PROP. STD. FOR REVIEW SB
JUN/03 NEW STANDARD SB 40mm OR 50mm DOMESTIC SUPPLY PIPE SIZES
ity oF REGINA . KEN WIENS Date Digital File:
Director SEP/02 OIMEWATIOWGS,...WAT DIV..STD 2004W-32
Engineering and Works DAVID CALAM Scale File:
Manager NTS W'32




1 TO BUILDING WATER
SERVICE PIPING
. 5x'D"

N
MIN. ‘ =
\*@ ‘ Pt s ——R,

BUILDING FLOOR
| \ |

PROVIDE AND INSTALL A HEIGHT ADJUSTABLE PLATE |
SUPPORT UNDER THE METER. INSERT A LAYER OF

VAPOUR BARRIER OR SIMILAR MATERIAL BETWEEN

THE PLATE AND THE METER BODY.

TO FIRE PROTECTION / :
/SYSTEM IF APPLICABLE ﬁ
®

400 MIN
1200 MAX

\WATER SERVICE LINE. THIS LINE MAY BE
~N LARGER THAN THE DOMESTIC SUPPLY
PIPE SIZE IF IT ALSO SERVES A FIRE
PROTECTION SYSTEM.

1. DOMESTIC WATER SUPPLY PIPE. ISOLATING VALVES AND BYPASS VALVE MUST BE THE SAME SIZE AS THIS LINE OR THE
INCOMING WATER SERVICE LINE - WHICHEVER IS SMALLER.

2. 6mm CONNECTION c/w BALL VALVE AND THREAD PLUG. ORIENT EACH CONNECTION AS SHOWN.

3. METER BYPASS LINE. THIS PIPING MAY BE ABOVE OR BELOW OR TO EITHER SIDE OF THE METER BUT IF IT IS ABOVE IT MUST BE
A MINIMUM OF 500mm CLEAR ABOVE THE METER REGISTER HEAD.

4. METER BYPASS VALVE. THIS VALVE IS TO BE EITHER A BALL OR BUTTERFLY STYLE VALVE AND MUST BE EQUIPPED WITH A
FACTORY SUPPLIED, QUARTER TURN ,LOCKABLE LEVER ACTUATOR. LOCK WILL BE PROVIDED AND INSTALLED BY THE CITY OF
REGINA. A LISTING OF APPROVED VALVES IS AVAILABLE FROM THE CITY OF REGINA.

5. METER ISOLATING VALVES - 2 REQUIRED AT LOCATIONS SHOWN. VALVES TO BE EITHER BALL OR BUTTERFLY STYLE WITH
QUARTER TURN LEVER ACTUATOR. A LISTING OF APPROVED VALVES IS AVAILABLE FROM THE CITY OF REGINA.

6. QUICK DISCONNECT SUCH AS PIPE UNION OR GROOVED COUPLING.

7. WATER METER. METER SIZE WILL BE DETERMINED BY THE CITY OF REGINA. METER WILL BE SUPPLIED AND INSTALLED ONLY
BY THE CITY OF REGINA. WATER METER MUST BE MOUNTED IN THE HORIZONTAL POSITION. PROVIDE PIPING CONNECTIONS AS
REQUIRED FOR METER INSTALLATION. METER SPACER WILL BE PROVIDED BY THE CITY OF REGINA FOR USE BY THE PIPING
CONTRACTOR.

8. 65mm CONNECTION WITH NPT THREAD CAP. ORIENT CONNECTION TOWARD THE MOST ACCESSIBLE DIRECTION FOR
CONNECTION AND EXTENSION OF A TEST HOSE.

9. BACKFLOW PREVENTION ASSEMBLY c/w ISOLATING VALVES AS DETERMINED BY THE CITY OF REGINA CROSS CONNECTION
CONTROL COORDINATOR. ASSEMBLY MAY BE INSTALLED IN THE VERTICAL IF THE ASSEMBLY IS CSA APPROVED FOR MOUNTING
IN THAT ORIENTATION. BACKFLOW PREVENTERS MAY ONLY BE INSTALLED DOWNSTREAM OF THE WATER METER AS SHOWN.

10. BALL OR BUTTERFLY TYPE ISOLATING VALVE FOR BACKFLOW PREVENTER. NOTE - PROVISION OF THIS VALVE IS
RECOMMENDED BUT IS NOT MANDATORY.

NOTES:

- PIPING MATERIALS AND INSTALLATION MUST CONFORM TO CANADIAN PLUMBING CODE AND REQUIREMENTS OF THE CITY OF
REGINA WATER BYLAW 8942. PROVIDE ADDITIONAL SUPPORT IF REQUIRED TO ENSURE NO STRAIN IS TRANSMITTED TO EITHER
THE METER OR BACKFLOW PREVENTER.

-IF METER SIZE DOES NOT MATCH WATER SERVICE SIZE, PROVIDE AND INSTALL ALL REQUIRED REDUCERS AND INCREASERS.
NOTE THAT USE OF THREADED REDUCING BUSHINGS IS NOT ALLOWED. REDUCERS AND INCREASERS TO BE INSTALLED AS
CLOSE TO THE METER AS POSSIBLE.

-DIMENSION "D" IS THE NOMINAL DIAMETER OF THE DOMESTIC WATER SUPPLY PIPE.
-DIMENSION "L" IS THE LENGTH OF A FULL DOMESTIC PIPE SIZE WATER METER. OVERALL PIPE RUN PROVIDED MUST ALLOW FOR
INSTALLATION OF A METER OF THIS LENGTH.

Date Revisions By Description:
SEP26/02 | PROP STD FOR REVIEW
=8 p WATER METER INSTALLATION FOR
DEC20/02 | REV. PROP STD FOR REVIEW SB
JUN/03 NEW STANDARD SB 75mm OR 100mm DOMESTIC SUPPLY PIPE SIZES
Date Digital File:
KEN WIENS
crTY er RECTNA niector SEP25/02 oMEATORESIETD DGs . 20003
Engineering and Works DAVID CALAM | Scale File:
Manager NTS W'33




NOTES:

Customers must obtain, complete and return a Water Meter Sizing
Form so that the proper meter size for the installation can be
determined. Forms are available from the Water Engineering Division
of the Engineering and Works Department.

The customer is responsible for having the operation of the backflow
preventer certified by an approved technician on an annual basis and
for all costs for each certification.

The customer is responsible for supply and installation of all piping
and accessories except the water meter which is supplied and installed
by the City of Regina. For details refer to other WM series drawings.

Application for summer water service may be made in person on the main
floor of City Hall or by calling 777—7208. The water meter is
installed after process of the application.

Installation of new piping and components must conform to
the plumbing code. Backflow preventor MUST be installed in
the horizontal position.

New irrigation supply connection may be made on the
upstream side of the existing shutoff valve if there is
not sufficient room to allow the preferred connection
location shown.

Blowoff valve must be installed on the downstream (customer)
side of the water meter.

Installed height of summer service meter may not exceed 1.5 metres
above floor level. Meter must be in an accessible location

Water line to

Existing water line

to interior fixtures irrigation system

New lockable shutoff valve
New water meter for
summer service irrigation
metering

meter

I
I
|
|
I
I
: Existing water
I
I
I
|

New irrigation
supply connection

= - N 4 - I -
- . - - s - -9, =
‘ﬁ'. R BV R S -

- - - - s Lol 4
I

Existing shutoff valve /J

CSA approved double check
valve assembly backflow

preventor c/w valves.

Existing water service

N

Blowoff valve—See
Notes.

Date

Revisions By Description:

JUNE/03

SERVICE IRRIGATION METERS

NOTES REV. /EXPANDED SB /; % % E ° :. INSTALLATION REQUIREMENTS FOR SUMMER
Manager

Date

Digital File:

CrTY oF REGINA KEN WIENS MAY 97 AT o ST
Engineering and Works ~ |APproved Scale pwg:
DAVID CALAM NTS W-34




BALL STYLE VALVES AVAILABLE WITH LOCKING CAPABILITY

(IN NO ORDER OF PREFERENCE)

RED & WHITE/TOYO MODEL 5044A

APOLLO FIG. 70-100-27
WATTS B-6400
WATTS B-6800

BUTTERFLY STYLE VALVES AVAILABLE WITH LOCKING CAPABILITY

(IN NO ORDER OF PREFERENCE)

BRAY c/w PADLOCK KIT

KEYSTONE/TYCO c/w POSILOCK OR PADLOCKING HANDLE

Date

Revisions

JUN/03

NEW STANDARD

By
SB ?_ % .

CITY OF REGINA

Engineering and Works

Description:
LISTING OF VALVES WITH
FACTORY SUPPLIED LOCKING
Manager Date Digital File:
KEN WIENS DEC20/02 oAmelwatugslat dv sid. 12004 STO..\W-35
Approved Scale Dwg:
DAVID CALAM NTS W-35




Feg

CITY OF REGINA

Engineering and Works Department

SEWER
SPECIFICATIONS
SECTION



City of Regina
Standard Construction Specification SECTION 02997

SEWER CLEANING AND CCTYV INSPECTION

1.0 GENERAL

1.1

1.2

Scope

1.1.1 The work covered by this section involves the cleaning and CCTV
inspection of sanitary and storm sewer mains.

CCTV Operator Certification

1.2.1 The CCTV operator shall be certified by NAAPI. Submit copy of current
NAAPI certification prior to start of CCTV inspection operations.

2.0 PRODUCTS

2.1

22

2.3

24

2.5

2.6

2.7

High velocity sewer cleaning equipment shall be constructed for ease and safety of
operation. The equipment shall have a selection of nozzles capable of scouring the
interior of the size range of sewers indicated in the Form of Tender.

Debris removal equipment shall consist of a vacuum tanker unit capable of removing
typical sewage debris accumulated by the sewer cleaner at the manholes.

Solid debris cutting equipment shall be hydraulically driven by the sewer cleaner.
The equipment must have circular saw-tooth blades in sizes consistent with the sewer
being cleaned.

CCTV inspection equipment shall consist of solid state cameras with pan and tilt
capability and components capable of providing clear, well illuminated videotape or
digital recording of the interior of the sewers.

Video inspection reports shall be submitted in hard copy and in digital format (CD
ROM) that is compatible with the City’s Easycan sewer inspection software. Reports
will include photos of each major defect and each service connection. Record video
inspection on SVHS tape with video recorder set on SP mode. Also provide video
inspections as MPEG files on CD ROM.

Coding for reports will use codes as provided by the City of Regina specifically for
this project. Submit sample of inspection log, videotape and corresponding digital
data file for review prior to starting project.

Traffic control equipment shall conform with the City of Regina Manual for
Temporary Traffic Control.
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City of Regina
Standard Construction Specification SECTION 02997

SEWER CLEANING AND CCTYV INSPECTION

3.0 EXECUTION

3.1 Sewer Cleaning

3.1.1 Acceptance of sewer and manhole cleaning shall be made upon review of
the corresponding video inspection.

3.1.2 Block debris at downstream manhole to prevent contamination of the
downstream mains.

3.1.3 The liquid portion of material removed at the manholes shall be decanted
back into the sewer. The solid and semi-solid material removed at the
manholes shall be disposed of at a designated site, at a lagoon adjacent to
the City’s Wastewater Treatment Plant. There is no charge to the
Contractor for the disposal site. Disposal hours are restricted to 7:00am to
6:00pm. Entrance to the Plant is through a security gate. The Contractor
will be provided with a code to open the security gate.

3.2  CCTV Inspection
3.2.1 Travelling speed of the camera in the pipeline to be as follows:
e 0.1m/s for pipelines less than 200mm diameter
e 0.15m/s for 200mm to 310mm diameter
e 0.2m/s for over 310mm diameter

3.2.2 Position camera lens centrally in the pipeline with a positioning tolerance
of plus or minus 10% off the vertical centerline axis of the pipeline.

3.2.3 Observe and record structural features and defects.

3.2.4 Submit sample of video inspection weekly for quality assurance review by
the City.

3.2.5 Acceptance of CCTV inspection is based on the City’s review of all
submitted material

3.2.6 The City will excavate, if required, to free lodged camera equipment at no
cost to the Contractor.
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City of Regina
Standard Construction Specification SECTION 02998

TRENCHLESS SEWER MAIN REPAIRS - Thermosetting Resin

1.0 GENERAL

1.1

1.2

This Specification shall cover the repair of defective sewers at select locations by
trenchless methods utilizing CIPP products.

The work to be done by the Contractor under this Specification shall include the
furnishing of all superintendence, overhead, labour, material, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory
performance and completion of all works shown on the Drawings and hereinafter
specified.

2.0 PRODUCTS

2.1

2.2

CIPP Point Repair Products

Minimum material requirements for Internal CIPP point repairs shall conform to
ASTM D5813 “Standard Specification for Cured-In-Place Thermosetting Resin
Sewer Pipe” and the supplemental requirements noted herein.

Verification of Existing Sewer Dimensions
Prior to manufacture of the point repair fabric tube for any location the contractor

shall site verify dimensional requirements (diameter, length, etc.) for each section
of sewer where point repairs are proposed.

3.0 DESIGN REQUIREMENTS

3.1

Point Repair Liner Design

Point repair liners shall be designed in accordance with Appendix XI of ASTM
Standard F1216 as a gravity pipe in a partially or fully deteriorated pipe condition
and the supplemental requirements noted herein. The required design condition
(partially or fully deteriorated) for each repair location is noted in Table A1 of
Appendix A of these Specifications.

The liner shall be sized in accordance with the design objectives to provide a
close-fit with the host pipe with no annulus with the exception of the maximum
allowable diametric shrinkage due to curing permitted in ASTM D5813-95.

For both partially and fully deteriorated designs a design check shall be
performed to confirm that the rehabilitated section of pipe will have a hydraulic
capacity equal to or greater than the existing pipeline. This design check shall be
based on full flow capacity and the use of Manning’s formula. The assumed long-
term Manning’s ‘n’ for the CIPP section shall be 0.012. The roughness of the
existing section shall be estimated based on the observed condition of the pipeline
from the CCTV inspection.
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City of Regina
Standard Construction Specification SECTION 02998

TRENCHLESS SEWER MAIN REPAIRS - Thermosetting Resin

The design features of the point repair system shall also include:

3.2

1.

2.

Tapered end section to promote a smooth transition from point repair to host
pipe

A means to facilitate flow through by-pass of existing wastewater during the
course of the repair

Point Repair Design Partially Deteriorated

Partially deteriorated design, where specified, shall be designed in accordance
with Appendix XI of ASTM Standard F1216-98 and the following minimum
drainage checks:

I.

2.

Wall thickness determination by restrained buckling analysis

A design check to determine whether wall thickness will be governed by long
term flexural stress

Design checks to determine whether any localized thickening is required for
missing segments or holes

For partially deteriorated design unless stipulated otherwise, the following
minimum design assumptions shall be employed:

1

The groundwater load shall be calculated based on the assumption that the
groundwater table is 2.0 m below the existing ground surface.

An enhancement factor (K) of 7.

The value assumed for ovality of the existing conduit shall be a minimum
of 3% unless a greater value is specified or warranted based on the
Contractor’s observation of the CCTV inspection prior to effecting the
point repair.

The long-term value for the flexural strength shall be deemed to be:

- the projected value at 50 years of continuous application of the design
load based on the specific resin and felt composite proposed for use as
established by ASTM D2990 — “Standard Test Methods for Tensile,
Compressive, and Flexural Creep and Creep-Rupture of Plastics.”

- In the case of having no ASTM D2990 values, 25% of the flexural
strength value as established by ASTM D790 — “Standard Test
Methods for Flexural Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials.”
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City of Regina

Standard Construction Specification SECTION 02998
TRENCHLESS SEWER MAIN REPAIRS - Thermosetting Resin

5 The minimum factor of safety (N) to be utilized in the restrained buckling
analysis shall be 2.

33 Point Repair Design — Fully Deteriorated

Fully deteriorated design, where specified, shall be based on the modified AWWA

formula as detailed in Appendix XI of ASTM F1216 and unless stipulated

otherwise, the following minimum design assumptions shall be employed:

1 The total external pressure on the pipe shall include an allowance for an
AASHTO HS20 concentrated live load. If the liner crosses under a
railway line the minimum live load surcharge shall be calculated based on
a Cooper E80 distributed load (for the portion of liner affected by that
loading).

2 The minimum soil density utilized in computation of the dead load shall
be 1920 kg/m”.

3 The height of water above the pipe shall be based on the assumption that
the groundwater table is 2.0 m below the existing ground surface.

4 The ovality reduction factor shall be based on a minimum value of 3%
unless a greater value is specified or warranted based on the Contractor’s
observation of the CCTV inspection prior to effecting the point repair.

5 The long-term value for the flexural strength be deemed to be:

- the projected value at 50 years of continuous application of the design
load based on the specific resin and felt composite proposed for use as
established by ASTM D2990 — “Standard Test Methods for Tensile,
Compressive, and Flexural Creep and Creep-Rupture Plastics.”

- In the case of having no ASTM D2990 values, 25% of the flexural
strength value as established by ASTM D790 — “Standard Test
Methods for Flexural Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials.”

.6 The modulus of soil reaction (E’s) shall be assumed to be 6900 kPa unless
a higher or lower value is specified herein.

i The minimum factor of safety (N) to be utilized in the fully deteriorated
design analysis shall be 2.

34 Shop Drawing

The following submissions are required:

A design submission detailing all liner thickness computations in accordance with

these specifications sealed by a Professional Engineer licensed to practice in

Canada.
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City of Regina
Standard Construction Specification SECTION 02998

TRENCHLESS SEWER MAIN REPAIRS - Thermosetting Resin

Independent third party verification of the flexural strength of the composite
fabric tube and resin system(s) proposed for use based on ASTM D790 or ASTM
D2990. If independent third party testing results are not available for the
proposed fabric tube and resin system(s), samples of said system shall be provided
to the Contract Administrator for independent test verification.

4. CONSTRUCTION METHODS

4.1

4.2

4.3

Sewer Cleaning and Preparation

The Contractor shall remove all loose and solid debris and intruding connections,
in accordance with the requirements of SP:2 Sewer Cleaning and Preparation, to
adequately prepare the sewer for internal point repairs.

Existing Sewer Flow During Construction

If the prevailing flow condition in the sewer to be repaired is substantially in
excess of the flow through capacity of the Contractor’s proposed point repair
system the Contractor shall be responsible for bypassing existing sewer flow from
upstream sewers during construction around the point of repair. Under no
circumstances shall sewer flow be diverted directly to the environment, Land
Drainage Sewers, or Storm Relief sewers.

Reinstatement of Sewer Connections

After the point repair has adequately cured, the Contractor shall reinstate any
existing active sewer connections and catchbasin drains effected by the repair.
Reinstatement shall be performed from the interior of the pipeline by means of a
television camera and remote controlled cutting device or by manual means in
man accessible and man entry diameter ranges. Sewer connection reinstatement
shall be a minimum of 95% of the original cross sectional area of the service.

Reinstatement of service connection shall be performed in such a manner so as to
remove the coupon with as much material intact as practical. All connection
coupons shall be provided to Contract Administrator immediately subsequent to
reinstatement.

Any voids between the point repair liner and the existing sewer connection shall
be grouted with approved non-shrink cement grout material.

S. QUALITY CONTROL

5.1 Workmanship
Completed workmanship shall conform to Clause 6.2 of ASTM D5813 and the
supplementary requirements noted herein.
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City of Regina
Standard Construction Specification SECTION 02998

TRENCHLESS SEWER MAIN REPAIRS - Thermosetting Resin

52

53

If the point repair liner does not fit tight against the host pipe at its termination
points or at connecting pipe(s), the annular space shall be completely filled with a
resin mixture compatible with the point repair system.

The termination points of the repair shall provide a smooth and uniform flow
transition from the host pipe to the repair for the full circumference of the repair.

Physical Samples

The Contractor shall prepare field samples for every 10 spot repair installations
during the course of the work at locations where repairs terminate at or in close
proximity to a manhole. Field samples shall be prepared at locations designated
by the Engineer. Samples shall consist of a section of repair material that has
been inserted through a like diameter form and cured in the invert of the manhole
under existing flow conditions.

All physical samples shall be tested to confirm the flexural strength and flexural
modulus in accordance with the requirements of ASTM D5813 and D790.

The point repair liner thickness will be measured in accordance with the
requirements of ASTM D5813 and ASTM D3567 for conformance with the
design requirements.

The City will bear the cost of testing.
Sewer Inspections

Upon completion of the work, the Contractor shall provide the Engineer with an
inspection report containing the pre and post-lining inspections prior to Total
Performance.

Payment shall be at the contract unit prices in the Form of Tender and shall be full
compensation for the supply of all equipment and materials and the performing of
all operations to complete the work as specified including any items incidental to
work.
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City of Regina
Standard Construction Specification
TRENCHLESS SEWER MAIN REPAIRS - Fiberglass Reinforced Epoxy

SECTION 02999

1.0 GENERAL

1.1

Work Included

1.1.1  Supply and installation of impregnated bi-directional woven fiberglass
tissue with a predetermined epoxy resin. The impregnating tissue is rolled
on a pneumatic tube (thermomandrel) corresponding in length with the
length to be repaired. The thermomandrel will then be slipped inside the
conduit (concrete, clay, brick, PVC, etc.) to repair using a nearby manhole.

1.1.2  Existing CCTV tapes, video logs and location plans of all spot repairs are
available for review at the office of the Engineer.

2.0 PRODUCTS

Materials include:

Balanced bi-directionally woven fiberglass tissue
Two Component epoxy resin as binding matrix

2.1 General Physical Properties of the Fiberglass
Tension load 3.4 x 10° MPa (493 000 psi)
Tension modulus 72 x 10° MPa (10 442 000 psi)
Thermal expansion coefficient 2,8 x 10 po/po/°C
Break elongation 4,8%
Elastic recovery 100%

2.2 General Physical Properties of the Resin
Tension load ASTM D638 60 MPa (8 700 psti)
Tension modulus ASTM D638 33x 10°MPa (478 600 psi)
Flexion load ASTM D790 100 MPa (14 500 psi)
Flexion modulus ASTM D790 2,1x10° MPa (304 500 psi)
Elongation 4.5% to 12%
Barcol<<hardness = ASTM 2583-81 50
Thermal expansion ASTM D696 52 x 10 po/po/°C

2.3 Composite Material
Tension constraint ASTM D638 250 MPa (36 250 psi)
Tension modulus ASTM D638 8.0 MPa (1 160 000 psi)
Flexion constraint ASTM D790 250 MPa (36 250 psi)
Flexion modulus ASTM D790 9 GPa (1305 000psi)
Hardness (shore D) >80
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City of Regina
Standard Construction Specification SECTION 02999
TRENCHLESS SEWER MAIN REPAIRS - Fiberglass Reinforced Epoxy

2.4 Chemical Resistance

1 Resist sewer gas including carbon monoxide, dioxide, hydrogen sulphide
etc. The fiberglass tissue shall not be affected by chemicals, bacteria,
fungus or insects.

2.5 Resin Mix

A Two component epoxydic resin mix controlled by volume. The
homogenated mix shall be applied on the different layers of the bi-
directional fiberglass tissue. The mixing and the wetting shall be made at
the plant.

2.6 Fiberglass Stratification
1 The bi-directional tissue layers shall overlap when wetted.
2.7 Wall Thickness Design

1 The thickness shall be established by the Contractor, considering the size
of the conduit to be lined.

2.8 Submittals

.1 Submit information on material, procedure, wall thickness for each line
prior to installation.

2 Submit as-build data to the Engineer indicating locations of lines repaired
following installation.

3 Submit a field sample for every 10 spot repairs completed. Longer
spot repairs which are completed in multiple segments, will be considered
as one spot repair. Typically sample locations will be adjacent to manholes
so the repair material can be confined and subject to the same curing as
the adjacent spot repair. The City will bear the costs of testing.

3.0 EXECUTION
3.1 Notification of Residents/Businesses
A The Contractor is responsible for notification of residents/businesses of
disruption of sewer service. Contractor must liase with
residents/businesses during spot repairs and advise when normal service is

restored. Provide alternative service to residents/businesses as required.

2 Traffic Accommodation: Follow all requirements as set out in the City of
Regina’s Manual for Temporary Traffic Control.
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City of Regina
Standard Construction Specification SECTION 02999
TRENCHLESS SEWER MAIN REPAIRS - Fiberglass Reinforced Epoxy

3.2 Conduits Cleaning

B The manholes and the conduits shall be cleaned to remove roots, debris
and other deposits that could cause problems during installation.

33 Inspection

1 The section to be lined will be CCTV inspected before and after
installation.

2 The laterals will be detected and thoroughly noted to minimize possible
errors when reopening them after lining.

3 If the inspection reveals major defects, notify Engineer before remedial
actions are undertaken.

3.4  Laterals Opening
1 The laterals shall be reopened with a remote controlled robotic cutter for
non-accessible sewers. A CCTV camera shall be used to ascertain
position.

3.5 Installation

1 Clean and CCTV inspect existing line and make a videocassette prior to
installation.

2 The flow of water shall be by-passed above ground till the closest possible
other manhole if required.

3 The composite (fiberglass and resins) shall be prepared in a shop under a
total quality control. On-site preparation will be acceptable based on on-
site preparation facilities which meet the approval of the Engineer.

4 The wetted composite materials shall be transported to the jobsite and
slipped into the conduit to be lined.

5 Cure with steam for a predetermined time based on diameter and length
(between 45 and 90 minutes).

.6 Cool and retrieve the thermomandrel to be reused for other insertions.
i Open the lateral connections to reinstate service.
8 Provide CCTYV inspection report and video after installation.
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1300 SPEQ H CATI ON FCR THE | NSTALLATI ON GF SEVERVAN NS

1300 - CENERAL

The work shal | consist of constructing donestic and/or drai nage
nmains to line and grade and cross-sections as shown on the plans or
as designated by the Engineer in the field.

1300 - 2 MATER AL

a) PBpe
1.

REM SED MARCH 1995

Reinforced drcular necrete A pe

Shal | neet ASTM Speci fication C/6M90. Non-rei nf or ced
circular concrete pipe shall neet ASTM Speci fication Cl4.
ASTM (B55- 83 shal | be used for concrete pi pe where a
Dload for pipe is specified.

At the manufacturer's discretion, pipe designated as

d ass pi pe under ASTM C76- 82a may be nanuf act ured under
ASTM (B55-82, providing the Dload is equi val ent or
exceeds the Dload (based on test results) for the dass
of pipe specified. In addition a pipe designated as a
Dl oad pi pe nay be nanufactured as cl ass pi pe under ASTM
Cr6-82a provided that the class of pipe exceeds the

Dl oad specified (based on test results).

Pursuant to Section 4 of ASTM (B55-82 each bi dder shal |
submt, along wth the conpl eted tender docunents, the
pi pe designs to be utilized which shall include pipe
outside dianeters, wall thickness, joint dinensions,
laying | ength, concrete mxtures and conpressive
strength; size, anount and spaci ng of all
circumierential, longitudinal and special reinforcenent,
and the nmanuf acturing and curing process.

Desi gn and nanufacturing of dass pipe shall be in
conpliance wth ASTMC76-82a. Al concrete pipe shall be
nanuf act ured w th sul phate resistant, Type 50 Portl and
Genent to neet CSA CAN 3- AS.

day Tile B pe

Shall be Extra Srength ungl azed cl ay pi pe neeti ng ASTM
Cr00.

No cut or damaged clay tile pipe shall be used.
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Pol yvinyl Chloride (PO H pe

PMC pipe installations of stormsewers in Industrial
areas are restricted to pipe dianeters of |ess than
450nm

PVC gravity sewer pipe and fittings (150mmto 375mm
dianeter) shall conformto CSA certified B182. 1- M2 and
B182. 2- M0, standard dinension ratio (SOR 35 and m ni num
pi pe stiffness of 320 kPa and ASTM [CB034- 89.

PMC gravity sewer pipe and fittings (large di aneter 450nm
to 675rm) shall conformto CSA certified B182. 2- MO,

mni numpi pe stiffness of 320 kPa and ASTM F679-89. For
sizes 750mmto 900mm third party independent test
verification shall acconpany each shi pnent of pi pe and
shall not be installed until approved by the dty. These
si zes (750nmto 900nm) nust al so have m ni num pi pe
stiffness of 320 kPa.

PVCribbed gravity sewer pipe and fittings (150mmto
900mmdi aneter) shall conformto CSA certified BL82. 4- MO
and shall be AQass V pipe of mni numpipe stiffness of
320 kPa and ASTM F794- 93a.

The PMC pipe referred to in this specification nay be
used for donestic and stormsewer up to and i ncl udi ng
900mm di anet er except as not ed.

PVC sewers shall neet an inside dianeter defl ection test

l[imt of 6%after thirty days and a naxi numof 7.5%after
two years in accordance wth ASTM D8034- 89.

Qorrugated Seel Ppe (CP)

Shall be used only at the stormsewer outlets to a water
course, gal vani zed with bitumnous exterior and interior
protective coating, thickness and size as shown on
drawngs. Qrrugated Seel Fpe shall conformto CSA
(101- 01.

Pol yet hyl ene P pe

Pol yet hyl ene pi pe shall be used for sewer forcenain and
shal | conformto CSA B173.1, Type PE Series 45.

b) Joints

Al joints shall be done in accordance wth Manufacturer's
r econmendat i ons.

REMV SED JANUARY 2002
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1. Sanitary Sewer

oncrete pipe joints shal |l be rubber gasket to ASTM Ci43.
Lift holes in concrete pipe shall be nade water tight
wth nortar fromthe inside and out si de.

Qay tile pipe joints shall be to CSA A60.3M Type 2 or
Type 3.

Pol yvinyl hloride pipe joints shall be | ocked-i n gasket
and integral bell systemwhich conforns to ASTM (443.

Pol yet hyl ene to pol yethyl ene joints shall be thernal butt
fusi on wel ded according to nanufacturer's instructions.
Pol yet hyl ene to flanged fittings or pipe shall be nade by
a slip on flange assenbly. The fl anged assenbl y shal |
consi st of a pol yethyl ene stub end, and netal slip on
flange. The pol yethyl ene stub end shall be butt fused to
the end of the pipe and wll be nade of the sane resin
and of the sane series as the renai nder of pol yet hyl ene
pipe. The slip on netal flange shall be ductile iron,
conformng wth AWA 203. It shall be faced and drilled
to ANS:Bl16.1, 860 kPa and coated wth coal tar enanel.

2. S or m Sewer

oncrete pipe joints shal | be rubber gasket to ASTM Ci43-
85a and install ed as recormended by the Manuf act urer.

Qay Tile pipe joints shall be to C3A A60.3M Type 4,
Rol - o- nat e.

Pol yvinyl hloride (PMO PR pe joints shall be | ocked-in
gasket and integral bell system

Lift holes in concrete pipe shall be nade water tight
wth nortar fromthe inside and outsi de.

c) Cenent

Genent shal | be sul phate resisting Type 50 Portland to neet
CSA CANB-A5 for all pipe, underground structures and nortar.

d Mrtar
Shal | be one part sul phate resisting Portland cenent to two
parts clean sharp sand mxed dry. Add only sufficient water

after mxing to give opti numconsi stency for placenent. The
use of additives shall not be allowed.
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e) RpRap

Shal | consist of hard, dense, durable field stone, boul ders,
quarry rock or broken concrete well graded in size between
150mmand 250mm with a mni numof 50%by wei ght exceedi ng
200mmin di anet er.

1300 - 3 GONSTRULCTI ON

The interior of pipes and fittings shall be kept free of dirt and
foreign natter. GCenent shall be stored properly to prevent
danpness.

No pipe shall be laid in water or on frozen trench bottomor when
in the opinion of the Engineer the trench conditions or the weat her
conditions are unsuitabl e for such work.

a) (oncrete, Polyvinyl Chloride or Qay Tile R pe

Gonmence laying at |ower end of line, lay pipes and special s
true to line and grade, socket ends up grade, joints close and
evenly butted all around pipe. Take special care to prevent
saggi ng of spigot end in hub and provide true, even invert
surface throughout entire length of sewer. Excavate at end of
each pipe to provide rest for socket, sufficient to permt
proper jointing.

Set each pipe wth neasuring rod and sight rails set at equal
height fromgrade line. Adjust pipe until sight rails and top
of rod are exactly inline while rod is held plunb and to
invert of pipe. Set pipe true to line by plunbi ng down froma
taut cord fastened to sight rails or reference line. Provide
at least three sight rails during construction of any section
of sewer. Do not lay pipe until all sight rails line through
correctly. Fabricate sight rails of substantial materia and
pin to prevent any variation frompreset grades. Q her

net hods of establishing lines and grades nay be used subj ect
to the approval of the Engineer. Before |eaving work at
anytine, close end of sewer wth plug to prevent entry of

water and foreign natter. Backfilling shall not be carried
out until the pipe installation has been approved by the
Engi neer .

b)  Polyethyl ene B pe

Instal | pol yet hyl ene pi pe i n accordance wth nanufacturer's
instructions. Provide copies of nanufacturer's directions on
site for reference. btain technical assistance from

nmanuf acturer or representative during jointing of pipe by
thernmal butt-fusion process.
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I nspect all pipe and specials prior to jointing and renove al |
foreign naterial s fromthe inside.

After jointing, |ower or snake the pipe into the trench,
laying in the uphill direction unless otherw se approved by
the Engineer. (Qpen sufficient trench ahead of the pipe to
avoi d excessive stresses in the pipe during | owering in.

Take neasures in accordance wth the nanufacturer's
instructions to avoi d excessive tenperature differential s
which may result in expansion or contraction between pi pe
during jointing, laying in and final operating conditions.
Install pipe sothat it wll absorb future expansi on and
contraction after backfilling.

c) Junctions and R sers

Junctions and risers where required shall be installed in the
sewer nains using prefabricated T branches or Y branches,
Srap--Saddl es are not acceptable. VMertical wooden 50 nm by
50 mmnarkers shal | be placed opposite the risers and shal
extend fromthe bottomof the trench to approxi matel y 300 nm
above ground surface.

d) Gonnection to Existing System

(onnections to existing pi pes, nanhol es and structure shal |l be
nade as indicated on the drawngs. Performall excavation,
backfilling, pipe cutting, jointing, denolition, repair and
other work required. Supply all naterials.

onnecti ons shal | be schedul ed to reduce interruptions in
service as much as possible. Adequate notice shall be given
to the property owner prior to naki ng any connecti ons.

e) SomQilets to Geeks or S ormGannel s

Wiere stormsewers outl et to creeks, stormchannels, etc., the
outlet shall be of corrugated netal pipe, 6 neters in length
and the sane dianeter of the line being connected. R p Rap
shal | be placed at the nouth of the outlet pipe to prevent
erosion of the existing slope and shall conformto Draw ng

S 23. For subnerged outlets the installation shall be as per
Draw ng S 22.
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1320 SPEQ H CATI ON FCR SEVWERWA N TESTS

1320 - 1 CENERAL

The followng tests shall be carried out after conpletion of
backfilling. Al tests shall be carried out under direct

supervi sion of the Engineer. The ontractor shall assist the
Engineer in preparing a |l og docunenting all tests conpleted. The
log shall be property of the Aty and kept for record purposes.
ne copy shall be turned over to the Gontractor for his records.
Al repairs and repl acenents necessary wthin the nmai nt enance
period shall be responsibility of the Gontractor.

1320 - 2 MATERALS

The Gontractor shall be responsible to provide all |abour and
equi pnent as required to conpl ete the tests.

1320 - 3 PROCEDRE

a)  Mxinum Acceptabl e Deviation FromLi ne

Sewers shall be laid to the grade and al i gnnent shown on the
draw ngs and/or staked in the field by the Engi neer.

Mbder n | aser technol ogy, batter boards and boni ng rod or
survey techni ques nust be used to transfer the grade and
alignnent to the pipe.

Each pipe length nust be checked by the above nethods during
constructi on.

Accept abl e deviations fromthese |ines for any nanhol e to
nanhol e section shal | be:

Alowable Alowabl e
Vertical Hori zont al

B pe Sze Deviation _ Deviation

U to and

i ncl udi ng 300Nm 25 mMm 50%of pi pe di nensi on
375 nm- 525 mm 50 mMm 50%of pi pe di nensi on
600 nm- 1200 mm 75 mMm 50%of pi pe di nensi on
1350mmand greater 100 mMm 50%of pi pe di nensi on

In all cases, variation fromvertical alignnent resulting in a
reverse sloping invert is unacceptabl e.

M sal i gnnent beyond these limts shall be corrected by
re-excavation and re-laying the pipe.
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b) ostruction

Sever nains shall be tested for obstructions using a bal |
test. The sewer main shal|l be deened unobstructed if a wood
or netal ball having a diameter of 50rm|ess than the inside
dianeter of the pipe can be readily pull ed through the sewer
nai n.

c) Deflection Testing

The Engineer nay require the ntractor to performrandom
deflection tests of pipe before final acceptance. Were
closed circuit television inspection appears to indicate
excessi ve defl ections, the Engineer shall require the
contractor to performa deflection test in that section of
pipe. Al locations wth excessive deflection shall be
excavat ed and repai red by rebeddi ng or repl acenent of pipe.
Al deflection testing shall be in accordance wth CSA
Sandard B182.11-95. To ensure accurate testing, the |ines
nust be cl ean.

d Efiltration

1. A least 10%of all donestic sewer lines shall be
desi gnated by the Engineer and tested for exfiltration.
The exfiltration test and records shall be conducted in
accordance wth the procedure for Leakage Testing of
Gavity Donestic Sewers prepared by Minicipal Engi neering
Departnent (Decenber 18, 1996). opies of the Procedure
are avail abl e fromMuni ci pal Engi neeri ng Depart nent .

2. The naxinumal | onabl e exfiltration for 200nmto 600 nm
dianeter pipeis 4.6 |litres/day/ nmkmper CSA S andard
B182.11. For larger than 600nm pi pe, the naxi num
allownable exfiltration rate is 55 litres/day/ nmkm A
tested section of donmestic gravity sewer exceeding this
limt shall not be accepted. Sections on either side of
the failed section shall be immediately tested. The test
failed section of the sewer line shall be rectified and
retest ed.

3. A least 10%of all donestic sewer nmanhol es shall be
desi gnated by the Engineer and tested for exfiltration
potential interns of their integrity of installed
nmaterials and construction procedures. The test
procedure shal | be as per ASTM 1244M 93 or the
Hydrostatic Véter Leakage Test procedure included in this
speci fi cati on.
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If the nmanhol e | eakage rate is excessive, the Engi neer
shal | require the nanhol e to be repaired or
reconstructed. Retesting shall proceed until a
satisfactory test is obtained.

e) Msual Inspection and T.V. Inspection

This test shall consist of the fol | ow ng:

1. Inspection of all in-place sewers, for
installation/naterial defects

2. (onpletely wet the sewer wth clean water to fill any
sags prior to inspection.

3. Inspection by closed circuit T.V. canera for pipes 1200nm
dianeter and snaller. P pes larger than 1200mm di anet er
shall be toured and viewed directly. For sewers greater
than 750mmdi aneter, canera shall have pan, tilt, rotate
and zoomcapabi lity. Inspect each joint along its entire
circunierence. |f extended canera capability is not
available, direct tour and viewng i s acceptabl e.

4. Docunentation of all particulars, including service
connections, shall be provided to the Engi neer.

f) deaning Sewer Mins

Lpon conpl etion, all sewer nains and servi ce connecti ons,
shal | be flushed until all deposits of earth and/or debris are
renoved. Wenever practicable, flush mains in sections not
greater then 250min length. If the newwork connects to an
exi sting system plug the outgoing line of the | ast nanhol e of
the newwork and renove dirt and debris there. Do not permt
debris fromnew construction to enter the existing system
During flushing check all nanhol es for depth of flowand if
any flowis greater than the anticipated fl ow check for
obstructions in pipe line. The Gontractor shall repair all
faults in construction. The Gontractor shall be responsibl e
for costs of water drawn fromthe nunicipal water system
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CITY OF REGINA
MUNICIPAL ENGINEERING DEPARTMENT
PROCEDURE FOR LEAKAGE TESTING OF GRAVITY DOMESTIC SEWERS

TEST PROCEDURE

1.

10.

11.

Sewers are to be tested for leakage upon completion of backfilling. Pipe test section
to be selected by Engineer.

Plug the downstream end of the sewer line and plug the upstream end with a "flow
through type plug" at the upstream manhole. Ensure all connections in the test
section have been capped and inspected by the Engineer. (See Standard Drawing
No. S-10).

Fill the test section with water by adding it through the test vessel and the flow through
type plug. Allow air to escape from the sewer line.

Fill the test vessel with water to a point of one metre above the top of the pipe. If the
pipe is concrete, allow a minimum of 12 hours pretest absorption stabilization period
before starting the test. If the pipe is PVC or other non concrete material, allow a
minimum of 3 hours pretest absorption period.

After absorption into the pipe has stabilized, the water in the upstream manhole is to
be brought to the test level of 1000mm above top (upstream end) of pipe.

Start the test and observe the water level in the test vessel. If the level drops to 600
mm above the top of the pipe, add water. Maintain head between 1000 and 600 mm.
Continue the test for a total duration of 120 minutes and record the water volume lost
over that time. Water volume lost includes all water added to maintain the head and
water required at the end of the test to re-establish the 1000mm head.

Compute the maximum allowable volume loss for the main and for the service
connections. Add the two values to find the total allowable loss.

Compare the actual volume of water lost to the total allowable volume loss to
determine if the line segment passes or fails.

Remove the downstream plug, exercising care with respect to the rapid flow of water.

Submit the signed and witnessed test record form (Specification 1320, Page 5 of 7) to
the City of Regina, Director of Municipal Engineering.

This test is to be applied to at least 10% of all new gravity domestic sewer lines
installed.

(E5382BW.PRO)
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City of Regina - Municipal Engineering Department
Domestic Gravity Sewer Exfiltration Test

Location: Key No.:

From: To:

MH (STA): MH (STA):

Length of Domestic Main (A) km Type of pipe:

Diameter of pipe (B) mm

Length of Service Connections (C) km Diameter of Service Connections (D) mm

(below the 1000mm head)

Pre Test Fill Time and date:

Date of Test:

Time Test Started: Time Test Completed:

Duration of Test (E) hrs

Volume of Water Lost (F) litres

Connections in place  No[ ] Yes[] Number: Plugs Inspected: No (] Yes[]

CALCULATIONS:
1. Calculate L;, the maximum allowable volume loss for Domestic Main

L, = 4.6 litres/day/mm/km X 1day/24hr X (E) X (A) X (B) NOTE: If pipe size is larger than 600mm, substitute
55 for 4.6 litres/day/mm/km in this calculation.

L =46 X 124 X X X

L = litres
2. Calculate L, the maximum allowable volume loss for Service Connections

L, = 4.6 litres/day/mm/km X 1day/24hr X (E) X (C) X (D)

L, = 4.6 X 1/24 X X X

L, = litres

3. Calculate L, the total allowable loss

Ly=L + 1L,
LL=____+
Ly = litres
4. Compare the volume of water lost (F) to the total allowable loss (Ls) CHECK ONE
IfF > L;, the test section FAILS [] Section Fails
IfF = L3, the test section PASSES [] Section Passes
Witnessed by: Contractor/Consultant Date

Inspection (City of Regina) Date
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CITY OF REGINA
MUNICIPAL ENGINEERING DEPARTMENT
PROCEDURE FOR HYDROSTATIC WATER LEAKAGE TESTING
OF DOMESTIC MANHOLES

(as required by Section 1320-3-d-3 of Standard Construction Specifications)

TEST PROCEDURE

1.

Manholes are to be tested for leakage after backfilling is completed. Manholes to be
tested shall be selected by the Engineer.

All lift holes (if any) shall have been previously plugged with an approved non-shrink
grout.

Install watertight plugs or seals on inlets and outlets of the test manhole and fill with
water to the top of the cone. Allow a minimum of 12 hours for pretest absorption
stabilization period before starting the test.

To start the test, top up the manhole with water. Then add measured volumes of
water to maintain the level in the manhole for one hour.

Calculate the volume of the manhole and express the leakage loss as a percentage
of the volume of the manhole.

Submit the signed and witnessed test form (Specification 1320, Page 7 of 7) to the
City of Regina, Director of Municipal Engineering.

This test is to be applied to at least 10% of all new manholes constructed.
NOTE: Leakage loss information if being collected for information purposes
only at this time. The Canadian National Master Construction Specification

stipulates a maximum allowable leakage rate of 0.3% volume of manhole per
hour.

(E5381BW.PRO)
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City of Regina - Municipal Engineering Department
Hydrostatic Leakage Test
Domestic Manholes

Location: Key No.:

From: To:

MH (STA):

Depth of Manhole m

Conical top section? YES NO

Pre Test Fill Time and date:

Date of Test:

Time Test Started: Time Test Completed:

Duration of Test (T) hrs

Volume of Water Lost (L) litres

CALCULATIONS:
1. Calculate V, the volume of the manhole in litres. (lm3 = 1000 litres)

Volume of conical manhole section V = 1/3zh{(R;)* + (R2)* + RiR,} where "R," and "R," are the radii at the top
and bottom of the cone and "h" is the height of the conical section.

Volume of cylindrical manhole section V= nR*h where "R" is the radius of the cylindrical section and "h" is the
height.

2. Calculate P, the leakage loss as a percentage of the volume of the manhole per hour.
P= {(L+V)+T} X100

P= g )+ } X 100

P= % per hour

3. Calculate Py, the ratio of actual percentage of volume lost per hour (P) over the maximum acceptable leakage rate set
by Canadian National Master Construction Specification (CNMCS), Section 02725, which is 0.3% per hour (Pp,).

Pi=P =+ Pun CHECK ONE
P, = + 03 [] Meets CNMCS
P, = [l Does not meet CNMCS

If P, > 1.0, the manhole does not meet the CNMCS standard
If P; = 1.0, the manhole meets the CNMCS standard

Note: The leakage loss information is being collected for information purposes only at this time.

Witnessed by: Contractor/Consultant Date
Inspection (City of Regina) Date
(E5379BW.FRM)
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1330 SPEA H CATI ON FAR MWNHOLE (R CATGHBAS N GONSTRUCTT ON
1330 - 1 CANERAL

The work shall consist of the construction, renovation or the

adj ust nrent of nanhol es and/ or cat chbasins as detailed on the pl ans
or where designated by the BEngineer in the field. Should the
ntractor wsh to propose alternate naterials or nethods, details
nust be submtted and approved in witing to the Engi neer before
pr oceedi ng.

1330 - 2 MATER ALS

a) oncrete B ock and Brick

Al block and brick solid concrete conplying wth the

requi renents of CSA AL65.1 and AL65. 2, and ASTMCL39. Genent
shal | be Type 50 Qul phate Resistant Portland Cenent, neeting
CAN CSA- A5/ A8/ A362- MB9.

Bricks shall be standard structural brick di nensions, true to
shape, sound and free fromcracks and surface def ects.

B ocks shall be not |ess than 128 nmthi ck, having a
conprehensi ve strength of not less than 17.5 MPa. After being
thoroughly dried and i mersed in water for 24 hours they shall
absorb not nore than eight percent (8% of their weight of

wat er .

If requested sanpl es shall be submtted for testing and
approval .

b) Precast Manhole or Gatchbasin Lhits

Desi gned and constructed to the requi renents of ASTMCGA78 wth
di nensi ons shown on the draw ngs and/or as desi gnated by the
Engineer inthe field Genent shall be Type 50 Sul phate
Resistant Portland CGenent neeting CAN CSA- Ab/ A8/ A362- MBO.

M ni numwal | thi ckness shall be 90 nm

Al nmanhol e sections shall have single offset or grooved "O
ring rubber gasket joints nanufactured in accordance wth the
provisions of ASTMCM3. A rubber gasket shal |l be provided
w th each nanhol e section which is supplied.

Wiere PVC pi pes penetrate donesti c nanhol es, flexible gaskets
shall be provided. Hexible gaskets will be factory installed
as often as reasonably practical and field installed when
necessary. Hexible gaskets shall conformto ASTM C923M 94,
Sandard Specification for Resilient Gonnectors Between

Rei nforced Goncrete Manhol e Sructures, Fipes, and Lateral s
(Metric).
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c) Fanes and Qovers

A ose-grai ned grey cast iron neeting ASTMA8, dass 20 or
cast steel conformng to ASTMA27, G ade 70-36. The
substitution of ductile iron neeting ASTM Ad45 for cast iron
or cast steel shall be subject to the approval of the

Engi neer .

Al frames and covers shall be true in formand di nensi on,
free fromfaults, sponginess, cracks, blow holes, and ot her
defects. Bearing surfaces shal | be nachined to prevent

r ocki ng.

Franes and covers shal | be bitunen coated by di ppi ng.

Al nmanhol e covers shall have only one lifting/vent hole.

d  Types of Franes and Govers

1. For all streets: Sandard Manhol es are to be floating
nanhol e frame wth vented solid cover. Use Norwood N~
80, Titan TF 80 or approved equal .

2. For NON Traffic Areas:
S andard Manhol es are to be Norwood 39, Titan TF 39 or
approved equal .

3. Sandard catchbasins: The gutter portion of side inlet
grating shal | be:

i)  QGatchbasins on continuous grade Norwood F35, Titan
TF 35 (rolled curb) or Norwood 36, Titan TF 36
(barrier curb) or approved equal. Wiere existing
cat chbasi ns do not permt the above franes and
covers, use Norwood 60, Titan TF 104 or approved
equal .

i1) Gatchbasin on lowpoint (rolled curb) Norwod F 35,
Titan TF35 or approved equal .

iii) Gatchbasin at |ow point (barrier curb) Norwood
F36, Titan TF36 or approved equal .

4, CGatchbasin i n easenents: Wse Norwood 39, Titan TF 39
or approved equal .
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e) Munhole Seps

Shall be aluminum conforming to the requirenents of ASTM
GA78M

f) Qoncrete (Gast-1n M ace)

oncrete shall conformto the fol | ow ng:

Type of Cenent Type 50 Sul phat e
Resi stant Portland
Genent

Specified Srength 30 MPa

Ar 6.5 + 1%

Maxi numwat er / cenent i ng

naterials ratio 0.50
Specified S unp 70 nrm+ 10 nm
g Mrtar

Shal | consist of one (1) part Type 50 Sul phate Resi stant
Portland Cenent to three (3) parts clean sharp sand, m xed
dry. Sufficient water shall be added after mxing to give
opti numconsi stency for placenent. No additives shall be
used.

h) Details for reinforcing to be used in cast-in-place concrete
shal | be submtted and approved by the Engineer prior to
constructi on.

1330 - 3 GONSTRUCTI QN

Al nmanhol es and cat chbasi ns shall be constructed i n accor dance
wth the appropriate Sandard Draw ngs. Ul ess ot herw se
specified, the type of nanhol e used shall be the standard nanhol e.
The exact |ocation of nanhol es and cat chbasi ns shall be indi cated
by the Engineer in the field.

Wiere no road grades exist for the [ocation at which the sewer is
bei ng constructed, the elevation of rins wll be indicated on the
desi gn plans and/or grade sheet. The nanhol e or catchbasi n shal l
then be constructed such that the rimelevation will conform
accurately to the el evation specified. Mnhole franes of the non-
floating type shall be placed on top in a bed of cenent nortar and
shal | be centred over the nanhol e bricks and set |evel wthin 15mm
of correct grade. Mnhole frane is to be set to match proposed
roadway cross sl opes as directed.
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H acenent of catchbasins shall be conpl eted prior to the
installation of curb and gutter or nonolithic wal k, curb and
gutter.

Wiere nanhol es are being rebuilt, constructed, raised or |owered,
and/ or adjusted in conjunction wth pavenent surface construction
or renewal , nanhol e franes shall be placed i n accordance wth
Section 2350- ecification for the Hacenent of Asphal tic Goncrete
Surface Qourse of Full Depth Sructure.

Support pipes at nanhol es and cat chbasins to prevent shearing or
settlenent. Were not detail ed use concrete fill, concrete or
tinber beam suitable conpacted gravel or site naterial as approved
by the Engineer. During construction, plug pipes at nanhol es and
catchbasins to prevent entry of concrete and nortar. Renove pl ugs
inmedi atel y after construction is conpl et ed.

Manhol es shal | be constructed to details shown on Sandard

Draw ngs. Mnhol es constructed using batter bl ocks shal | have
three (3) to five (5) courses of brick over the batter bl ocks and
under the nanhol e franes. Manhol es/ cat chbasi ns constructed usi ng
brick only for battering purposes shall have a mini numof six (6)
brick courses on the batter section plus at |east four (4) straight
courses over the batter section and under the nanhol e frane.

Precast concrete lift rings nay also be used in order to raise the
nanhol e or catchbasi n cover to the fini shed grade.

oncrete bl ocks and bricks shal | be thoroughly wetted prior to
laying. Al sections of the catchbasin or nanhol e (bricks, bl ocks,
and precast units) shall be bonded together wth nortar.

Manhol e rungs shal | be firniy enibedded in the nanhol e structure
approxi nately 400 nmon centre vertical ly and shal | be staggered
300 rmon centre. |If 400 nmw de rungs are used, the rungs shall
be positioned in |ine.

1330 - 4 RENOVATI ON GF EX STI NG MANHOLES AND CATGHBAS NS

a)  Abandonnent

During the course of construction it nay be required that

exi sting catchbasins nay have to be abandoned. The frane,
bricks and water bl ocks shall be renoved to 0.3 mbel ow t he
proposed subgrade. Sal vageabl e naterial shall be returned to
the dty Yards. |If the connection is no |longer required, it
shal | be bl ocked and the cat chbasi n backfill ed.
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If the connectionis toremain as a live connection, it shall
be extended through the barrel portion of the catchbasin and a
stub constructed on the opposite side for future extension.

Backfilling of the catchbasin barrel shall be nade wth a | ow
shrink (non-shrink) backfill naterial, when native backfill
naterial cannot be conpacted adequatel y to specifications to
subgrade el evati on.

b)  Adj ust nent

An adjustnent shall be defined as the addition or renoval of
one or nore courses of brick work.

Al tops shall be firmy set into position at the required
elevation and grouted. Re-setting disturbed grouting and
change of rimelevations of |ess than one course of brickwork,
even though required by the Engineer, is not considered an
adjustnent. An adj ustnent does not include the renoval or
addition of batter blocks, nanhol e bl ocks or precast rings.

It wll be the responsibility of the Gontractor to bring al |
nanhol es and cat chbasi ns to the fini shed grade el evati on

desi gnated by the Engineer. The nanhol e shal | show no
depressi ons or bunps exceedi ng 5Snmunder a strai ght edge three
3m(mninun) long, placed parallel to the road centre |ine.

Manhol e franes shal | be placed level wth the road surface in
accordance wth clause 1330 - 3 GNSTRICTI ON of this
speci fi cation.

The cost of renovating nanhol es or catchbasi ns danaged as a
result of the Gontractor's operations shall be borne by the
Gntractor.

c) FRaising and Lowering

1. Rai sing of nanhol es and cat chbasi ns shall be done in
accordance wth standard specification for construction.

The Gontractor shall be responsible for |ocating all
nanhol es and cat chbasi ns whi ch require rai si ng.

2. \Were lowering of an existing nanhol e or catchbasin is
required, the Gntractor shall renove the frane, cover and
any bricks, blocks or precast rings necessary to | ower the
nanhol e or catchbasin to a | evel where there is no danger
of the nanhol e or catchbasi n bei ng damaged duri ng
excavation, conpaction, grading or paving operations.
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d)

An approved steel cover shall be placed over the nanhol e
or catchbasin until the nanhol e or catchbasi n can be
raised toits final elevation.

Sal vageabl e naterial shall be returned to the dty yards.
Manhol e franes shal | be placed level wth the road surface in

accordance wth clause 1330 - 3 AONSTRLII AN of this
speci fi cation.

Reconst ructi on

The existing rim bricks, blocks, and base shall be renoved and
a new nanhol e or catchbasin constructed i n accordance wth
standard speci fications for construction.

Manhol e franes shal | be placed level wth the road surface in
accordance wth clause 1330 - 3 GNSTRITI ON of this
speci fi cation.

Changi ng Minhol e and Cat chbasi n Fanes and Govers

Hoating type franes and covers shall be supplied and installed
on al existing nanhol es in paved surfaces. Wen repl aci ng
existing franes and covers wth floating type, the top rows of
bricks shall be renoved and repl aced wth a precast concrete
[ift ring (barrel). Thiswll allowfor proper fit of the
frane wthin the barrel of the nanhol e.

Sdeinlet style franes and covers shall be supplied and
instal |l ed where an exi sting catchbasin barrel alignnent allows
the installation of the side inlet style.

1330 - 5 STARWATER QUALI TY LPARADE DEM GBS

Approved Sornmater Qual ity Upgrade Devices are “Sornteptor” and
“6 Technol ogi es”. Qher nanufacturers wll require review and
approval by the dty.

JANUARY 2003
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1499 LI STI NG OF SEVER STANDARD DRAW NGS

S-1 Standard Manhol e Concrete Bl ock Jan/ 03
S-2 Precast Mnhol e 1050nm Di a. Mar / 04
S-3 Precast Concrete Deep Manhol e Jan/ 03
S-4 Special Manhole T-Riser for Sewers of

1050 Dia. or Larger Jan/ 03
S-5 Drop Manhol e Jan/ 03
S-5C Precast Manhol e Catchbasin 1050mm Di a. Det ai | Jan/ 03
S-6 Cul -de-sac Service Connections Jan/ 03
S-7 Standard Manhol e Frame & Cover for

Arterial Traffic Jan/ 03
S-8 Standard Manhol e Frame & Cover for

Non Pavenent Locations Jan/ 03
S-9 Floating Manhol e Franme and Cover Jan/ 03
S-10 Typical Pipe Section Exfiltration Test Jan/ 03
S-11 No Drawi ng |ssued
S-12 Standard Catchbasin Concrete Bl ock Jan/ 03
S-13 Standard Precast Concrete Catchbasin Jan/ 03
S-14 Standard Side Inlet Catchbasin Frane

& Cover (Rolled Curb & Cutter) Jan/ 03
S-15 Standard Side Inlet Catchbasin Frane

& Cover (Barrier Curb) for 190mm Curb & CGutter Jan/ 03
S-16 Standard Catchbasin Frame and Cover Jan/ 03
S-17 No Drawi ng |ssued
S-18 Service Connection Integral Tee/ We Jan/ 03
S-19 Typical Commercial Connection Jan/ 03
S-20 Standard Fl exi bl e Pi pe Beddi ng & Trench Backfill Jan/ 03
S-21 Standard Rigid Pipe Bedding & Trench Backfill Jan/ 03
S-22 Storm Sewer Qutl et Jan/ 03
S-23 Erosion Control at Culverts Jan/ 03
S-24 Precast Concrete Manhol e

I ntegral Base & Thru-Pi pe Type Jan/ 03
S-25 Precast Concrete Manhol e End Section

1050 Di a. Manhol e Jan/ 03
S-26 No Drawi ng |ssued
S-27 Establishnment of Grade for Sewer Construction Jan/ 03
S-28 Inpervious Material Barriers for Uility

Service Trenches Jan/ 03
S-29 Manhol e Frame & Cover for 1200 nm Di a.

Manhol es Jan/ 03
S-30 Hi-Capacity Catchbasin Frame and G ate (4 sheets) Jan/03
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MANHOLE COVER TO BE
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DEEP MANHOLE

Manager Date Digital File:
GARY NIEMINEN Jan. /01 STDS-3
Approved Scale Dwg:
DAVID CALAM NTS S-3




GRANULAR MATERIAL
TO MIDPOINT OF PIPE

L :-:=§{:

+— l
L/ L
—+— | STANDARD DRAWING S-2
+— |
L/ L
|
—
|
T 1
L/ L

L -

STANDARD MANHOLE AS PER

REINFORCED CONCRETE PIPE
SECTION. C/W INTEGRAL
MANHOLE RISER
(SHOP FABRICATED)

NOTE

1. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.

GRANULAR BEDDING

7NN AN
RN ,
PRI, 4
VNN S '
N NN DN
200
MIN.
s s s — .
SEWER PIPE
Date Revisions B Description:
ey ERLOK = . ’ SPECIAL MANHOLE

CITY OF REGINA

Engineering and Works

T-RISER FOR SEWERS OF
1050 DIA. OR LARGER

Manager Date Digital File:
GARY NIEMINEN Jan. /01 STDS-4
Approved Scale Dwg:
DAVID CALAM NTS S-4




PVC CROSS

3 SPIGOT ENDS

1 BELL END TO

FIT OVER IN FLOW PIPE

BRANCH OR MAIN
INLET PIPE 200mm (TYP.)

<

//,

BELL END

N
IR

SPECIAL ORDER

PSM CROSS
SIZE A
1.D.
2009 381mm
2509 406mm
3009 457mm
1050mm

A

—

*A

SPIGOT TRIMMED
TO 75 mm PROJECTION

A

ON DROP PIPE

XA

NS
N

L

25mm STAINLESS STL
STRAPS (TYP.)

N

NN

DROP PIPE (P.V.C)<

LOWEST END
OF DROP PIPE

4

n

| MAIN SEWER—

IF LESS THAN 1.0 METRE
SLOPE BENCHING TO SUIT

FLUSH WITH
BENCHING

NG
N
///\/

N
A
S

EOOm m

XL

/A
S
LA

7

SN
KK

PR W

T II N
A SR Y A
AL 3 S S 3

4

Tk

-

/>

MANHOLE WALL

DROP

STRAPS AT 1200 C/C

SECTION A-—-A

LRRRRUR

N

%

AN

NOTES

/>

S ERTX XK
SN
L

N

1 DROP PIPE AND CROSS TO BE SAME DIAMETER

AS INLET SEWER

FOR INLET SEWERS GREATER THAN 300mm OR WITH MORE

THAN ONE INLET, DROP STRUCTURES ARE TO BE APPROVED

BY THE ENGINEER

15.875 X 56.350 SLEEVE ANCHORS
TYPE SLE HEX. NUT ZINC CHROMATE PLATED

PIPE (PVC) UNLESS OTHERWISE NOTED.

INSTALL STRAPS TO MANHOLE WALL WITH

REPAIR DAMAGE CAUSED BY ANCHOR INSTALLATION
ALL DIMENSIONS ARE IN MILLIMETERS

Date Revisions By Description:
Jan /03 TITLEBLOCK MLG - DROP MAN HOLE
Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-5
Engineering and Works Approved Scale pw:
DAVID CALAM NTS S-5




FINISH GRADE

3 TO 5 COURSES

FUTURE BRICK WORK

INITIAL GRADE
« CATCH BASIN FRAME & COVER
b
o INSTALL POLY (TEMPORARY COVER)
o
© 660 CAPPING RING
58
28
o
= "1Z8
—~ - [o¥e)
B . (s~
< k
| wa |5
; o Y 1
~ B K3
o ) o
(=] - - -
~ ==, - -
B . ‘5
L) "\
-~ = )
L 1050 - 114
B “e 1500 SQ.
- e
Irj - A\
Ce R @ OF COVER & FRAME
s RUNGS @ =
o) 400mm 0.C. -4 OF CATCH BASIN
-1_..- "_-'» a
4 -] g L VARIES
3 | 200 max.
(T}
x
()]
<
100
2 +| |stope
. 1:1
. 1 N .
-l - o
< 3 o
ch AR __-.__ o~
\MANHOLE BASE PRECAST T
OR CAST—IN—PLACE
NOTE:
1) MAXIMUM PIPE DIAMETER, 450¢mm SECTION A-—-A
2) ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.
Date Revisions By Description:
Jan/03 TITLEBLOCK MLG ? _ZC : . : PRECAST MANHOLE CATCHBASIN
Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-5C
Engineering and Works Approved Scale pwo:
DAVID CALAM NTS S-5C




v

23

A 1) LAY PIPE ACROSS BOTTOM OF MANHOLE
FINISHED GRADE AND EXTEND STUB BEYOND. POUR CONCRETE
FLOOR OF MANHOLE UP TO THE PIPE SPRINGLINE.
MANHOLE FRAME & COVER BREAK TOP HALF OFF OF THE PIPE.
| I
- I I BRICK (MIN. 3 COURSES) 2) ALL DIMENSIONS ARE IN MILLIMETERS
> | | 60029 CAPPING RING UNLESS OTHERWISE NOTED.
= /o
o] T
2 600
[ ao
- 28
) 8lze
—I - ES
i _ Z
. RUNGS @ 2N o2
A 400mm O.C. <
A A Y r
o . STANDARD MANHOLE AS PER
114 : 1050 il 114 a DRAWING NO. S-2
. . 2
: 4 3 2008 SEWER PIPE
-t -\ &
) 200¢x150¢ — 45" WYE FITTING
L El —ememe— [
] BENCHING e R L
T I % =L 2x
N |
R T T ) 200¢X1509
- < - INCREASER COUPLING
| 1200
SEQI!QN B_B MANHOLE BASEMAX. BENCHING SLOPE
PRECAST OR CAST—IN—PLACE ’7” 6 T0 10%
G OF COVER & FRAME ;
G OF MANHOLE S
f
VAREES 200 max. w
— !
o<
/-— =)
> ENCHING DETAIL
4 |
g s g _x
B Ay 2009x1508 — 45° WYE FITTING B
A Bl (TYPICAL) 1500
oooo
[ EEEEN [ 2000 SEWER PIPE /« ‘
-— — _ ooooong -
2) - lDDDDD ‘ T W
| ooooo ‘
- oooood ‘JJ— J'U—UJ_
oooood | 1500
ooooor
EEEED 1 200 , 2006X1508
at MAX. 1508  INCREASER COUPLING
Caa— | NOTE:
: M 1 500 SQ. CONC. FOOTING MAXIMUM OF 2—45' WYE FITTINGS
~— AND AN INCREASER COUPLING
IF REQUIRED. (ALLOWS FOR 3 SERVICE
CONNECTIONS TO A MANHOLE)
Date Revisions By Description:
Jan /03 TITLEBLOCK MLG CUL-DE-SAC

cITY

OF

% .
REGINA

Engineering and Works

SERVICE CONNECTIONS

Manager Date Digital File:
GARY NIEMINEN Jan. /01 STDS-6
Approved Scale Dwg:
DAVID CALAM NTS S-6




1 — 25mm¢ LIFTING HOLES

QO o
o © 3
DD
HD
o °
¢a
0 a
o [=]

, 597 ,

V2222222222, - 1
A T
’ % ’ R 603
7 % 7 o | |
? 7 / © 521
I @
/4 | \ NS
MANHOLE COVER WT. 76kg N
./ —
&
762
I 1
889
I
FRAME WT. 103kg
¢ Manhole frame and covers shall be Norwood Foundry, Model No. F42, Titan Foundry 101M,
or approved equal.
¢ Manhole frames and covers shall be grey cast iron construction or with dimensions as shown.
o Minimum clear opening for frames shall be 520mm diameter.
¢ The cover shall be of solid—type with extended depth plug and 2—25mm diameter lifting holes.
* Weight of frame shall be at least 103kg.
* Weight of cover shall be at least 76kqg.
¢ Seating faces between frame and cover shall be machined so as to provide a uniform
all-around fit.
1. THIS FRAME AND COVER SHALL NOT BE USED UNLESS SPECIFIED
ON THE PLANS OR AS DIRECTED BY THE ENGINEER.
1. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.
Date Revisions By Description:
Jan /03 TITLEBLOCK MLG
/ ggm STANDARD MANHOLE FRAME & COVER
Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-7
Engineering and Works Approved Scale pwo:
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oOoooo
oooo

—1-25¢ VENTILATION HOLE

|_>>
50 |__25

50,50,50,

ooo
ooo

50{50|50(50
T T

i
|
3
5
3

283

L - o

840

318

636

565 ) NOTES:
& \ 476 , 1. MACHINE OR GRIND FRAMES, COVERS, AND GRATES
NJ } [ ' ' [ TO EVEN NON—ROCKING BEARING SURFACES.
T
:@ 111 Y [ m 2. FRAME AND COVER SHALL BE NORWOOD F-39, TITAN TF—39
1 o HIRT 1 OR APPROVED EQUAL.
N' - 3. ALL DIMENSIONS ARE IN MILLIMETERS
521 UNLESS OTHERWISE NOTED.
Date Revisions By Description:
Jan/03 TITLEBLOCK STANDARD MANHOLE FRAME & COVER

CITY OF REGINA

Engineering and Works

FOR NON PAVEMENT LOCATIONS

Manager Date Digital File:
GARY NIEMINEN Jan. /01 STDS-8
Approved Scale Dwg:
DAVID CALAM NTS S-8




Y]

1-206 mm
VENT HOLE

o

ANTI ROTATION

DEVICE

643

[N §|| |§ J j
10 II190

95

NOTES:

FRAME AND COVER SHALL BE
NORWOOD F-80 ULEFOS, TITAN TF-80

785¢
OR APPROVED EQUAL
6480 . ALL DIMENSIONS ARE IN MILLIMETERS
I “ 69.7 UNLESS OTHERWISE NOTED.
o
l S
MATERIAL SPECIFICATION
__¢
1 s DUCTILE IRON GRADE 80-60-03
M ? N
0 - BEARING SURFACE SHALL BE
MACHINED TO PREVENT ROCKING
6.5 COVER WEIGHT 48.0 Kg.
6009 FRAME WEIGHT 53.0 Kg.
Date Revisions By Description:
Jan/03 TLEBLOCK uLG . FLOATING MANHOLE FRAME
Manager Date Digital File:
CITY oF REGINA GARY NIEMINEN Jan. /01
Engineering and Works Approved Scale pwo:
DAVID CALAM NTS
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CATCHBASIN FRAME

CATCHBASIN COVER

240

NOTE:

1. CATCHBASIN CONSTRUCTED TO THESE DIMENSIONS

VARIES

WITH PRECAST RINGS ARE ACCEPTABLE.

. ALL DIMENSIONS ARE IN MILLIMETERS

UNLESS OTHERWISE NOTED.

<™

200

STANDARD CONCRETE

MANHOLE BLOCKS

450

|
b - o
-
P -
1

200

SECTION B-B

NOTE: STEPS TO BE
STAGGERED
AT 400 CENTRES.

8 STANDARD MANHOLE BLOCKS

REQUIRED FOR

EACH CIRCULAR LAYER

R 3
A ALUMINUM STEP
Sl Yo g Z1400 SQ. CONC. FOOTING
1—5;; = PLAN THROUGH A-A
£ - xﬁLOCK GROOVED
DETAIL OF STEPS
Date Revisions Description:
Jan/03 TITLEBLOCK STANDARD CATCHBASIN

CITY OF

By
MLG ?_ % .

REGINA

Engineering and Works

CONCRETE BLOCK

Manager Date bigital File:
GARY NIEMINEN Jan. /01 STDS-12
Approved Scale Dwg:
DAVID CALAM NTS S-12




FIN. GRADE |_ ------- G

CATCHBASIN
FRAME & COVER

CATCHBASIN TO BE BROUGHT
TO GRADE WITH BRICK (MIN. 3 COURSES)

77

600 TYP.

7o la
S <V Q
£ M-
- ] 600 -
cAesll ™

2t 1

=

; &
b
l a4 ~
o - - . 8
PRECAST " 900 D S
SECTIONS .y ] N
Zf—l X 1500 SQ
4. 1 RUNGS @ 47
o 400mm O.C. =]
-l < o, TLOF COVER & FRAME
% | (*LOF CATCH BASIN
‘ ,
100 - |
— POURED IN PLACE g R VARIES
- CONCRETE E 150 MIN. I 200 max.
. I l
=% \ ; Q TYP. |
a £ B Nae B
g - . -
N - [~ 2 - - -
o . el :
o - - s
\CATCHBASIN BASE PRECAST
OR CAST—IN—PLACE
1400 SQ
1. FOR POURED IN PLACE BASE
SET C.B. BARREL IN WET CONCRETE
2. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.
Date Revisions By Description:

Jan /03 TLEBLOCK WG . STANDARD PRECAST

CONCRETE CATCHBASIN

Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-13
Engineering and Works Approved Scale Pwo:
DAVID CALAM NTS S-13




rzzizy,
7

4

SECTION A—A

483

28(TYP) ‘
s | ., eur)
ol > -

SECTION C—C

NOTE

1. FRAME AND COVER SHALL BE
NORWOOD F-35, TITAN TF—35 OR APPROVED EQUAL

2. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.

89 533 114

102
— 'r
|
D
229

737

SECTION D-D

Date Revisions

By
Jan/03 TITLEBLOCK MLG

Description:

STANDARD SIDE INLET CATCH BASIN
FRAME & COVER (Rolled Curb & Gutter)

Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-14
Engineering and Works Approved Scale Pwo:
DAVID CALAM NTS S-14




%

=t —H=dE -]

410

| \
FRONT ELEVATION \
"~ SECTION A=A -

737 ‘

w0 ERONT ELEVATION

8
190

SLOPE 1:12

1. FRAME AND COVER SHALL BE NORWOOD F-36,
TITAN TF—36 OR APPROVED EQUAL

2. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.

Date Revisions Description:

B
Jan /03 TTLEBLOCK Mi . STANDARD SIDE INLET CATCH BASIN

FRAME & COVER (Barrier Curb)

FOR 190mm CURB & GUTTER

Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan /01 STDS-15
Engineering and Works Approved Scale Pwo:
DAVID CALAM NTS S-15




NOTES:

END FRAME SEAT DISHED
TO CONFORM WITH COVER.

- |{LUU0UOODL 1
ne‘ﬁé
/ T T |
— 5
PLAN

“ — = ‘<

/7R

|_19 —Iu % 2 g‘ R
¢ ‘ —

2. FRAME & COVER SHALL BE NORWOOD
F—60, TITAN TF—104 OR APPROVED EQUAL
3. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISES NOTED.
Date Revisions By Description:
Jan/03 TLEBLOCK uLG . STANDARD CATCH BASIN

CITY OF REGINA

Engineering and Works

FRAME & COVER

Manager Date bigital File:
GARY NIEMINEN Jan. /01 STDS-16
Approved Scale Dwg:
DAVID CALAM NTS S-16




45" BEND (MAX.)

22 /5" BEND (TYPICAL)

ANGLE OF
RISER ggIDLISTURBED

ANGA
X

| . 150 min.

A

A

N
R

N
R

\A
X

N7

“ T {[sEwer maNYY 5 L
200¢ TYP.

7
100 min.

R R,
Sy !

N
0

S
R
—

NS

S
L

R

=7 GRANULAR BEDDING DX

' TRIZTRY,
NOTES: SNSRI

1) CONNECTION TO JOIN MAIN
WITH SLOPE BETWEEN 10° AND 45°

2) RISER REQ'D WHERE DEPTH OF
MAIN IS 4250 OR GREATER

3) ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.

Date Revisions By Description:

Jan /03 TTLEBLOCK MG . SERVICE CONNECTION
INTEGRAL TEE/WYE

Date Digital File:

CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-18

Engineering and Works ~ |APproved Scale pwg:

DAVID CALAM NTS S-18
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WHEELED COMPACTION
EQUIPMENT MAY NOT BE
USED UNTIL BACKFILL IS
COMPACTED TO THIS POINT

INSITU BACKFILL IN MAXIMUM
COMPACTED LIFT DEPTH OF 150mm

300 MIN.

100 MIN.

TRENCH EDGE

GRANULAR MATERIAL OR BEDDING

ERSST - MATERIAL IN MAXIMUM COMPACTED
- LIFT DEPTH OF 150mm

)

COMPACTED PIPE —
BEDDING LAYER

150 MIN.
300 MAX.

\ UNDISTURBED NATURAL SOIL

NOTE

1.

BACKFILL COMPACTION TO BE A MINIMUM OF 95%
STANDARD PROCTOR DENSITY.

. INSITU BACKFILL MOISTURE CONTENT TO BE +/— 3% OF

ADJACENT UNDISTURBED TRENCH SIDE.

SIDE CLEARANCE MUST BE ADEQUATE TO PERMIT
COMPACTION OF BACKFILL AT SIDE OF PIPE

THE GUIDELINE MINIMUM FOR COMPACTION TESTING IS
ONE TEST FOR EACH 1000m? FOR EACH LIFT IN THE
PIPE BEDDING ZONE AND TRENCH BACKFILL ZONE.

ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED

Date Revisions

By

Jan/02 NOTES 1 & 2 CORRECTED

Jan/03 GENERAL REVISIONS

Jan/03 TITLEBLOCK

Description:

v . Standard Flexible Pipe
wLs Bedding & Trench Backfill

erry rEGINA GARY NIEMINEN Jan. /01 STDS-20.dwg
Engineering and Works ~ |APproved Scale pwg:
DAVID CALAM NTS S-20




WHEELED COMPACTION EQUIPMENT
MAY NOT BE USED UNTIL BACKFILL
IS COMPACTED TO THIS POINT

INSITU BACKFILL IN MAXIMUM
COMPACTED LIFT DEPTH OF 150mm

150 MIN|

TRENCH EDGE

INSITU BACKFILL IN MAXIMUM
COMPACTED LIFT DEPTH OF 150mm

GRANULAR MATERIAL OR BEDDING
~+—— MATERIAL IN MAXIMUM COMPACTED
LIFT DEPTH OF 150mm

100 MIN.

COMPACTED PIPE —
BEDDING LAYER

300 MAX.

UNDISTURBED NATURAL SOIL

NOTE

. BACKFILL COMPACTION TO BE MINIMUM OF 95%

STANDARD PROCTOR DENSITY.

. INSITU BACKFILL MOISTURE CONTENT TO BE +/— 3% OF

ADJACENT UNDISTURBED TRENCH SIDE.

. SIDE CLEARANCE MUST BE ADEQUATE TO PERMIT

COMPACTION OF BACKFILL MATERIAL AT
THE SIDE OF PIPE

. THE GUIDELINE MINIMUM REQUIREMENT FOR COMPACTION

TESTING IS ONE TEST FOR EACH 1000m? FOR EACH LIFT
IN THE PIPE BEDDING ZONE AND TRENCH BACKFILL ZONE.

ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED

Date Revisions By Description: o ]

T B - Standard Rigid Pipe
Jan . .
Jan/03 TITLEBLOCK MLG Bedding & Trench Backfill

CITY OF REGINA

Engineering and Works

Manager Date Digital File:
GARY NIEMINEN Jan. /01 STDS-21.dwg
Approved Scale Dwg:
DAVID CALAM NTS S-21




HORIZONTAL BARS
OUTLET GRATE

GALVANIZED
METAL STRAP
BOLTED TO PAD

SECTION A—A

C.M.P-

PRECAST MANHOLE
1050¢ (STANDARD DWG S—2)

| EXISTING CONCRETE
PIPE

150mm THICK 20MPa CONCRETE PAD
REINFORCED WITH 15M BARS AT

300 C.C., BOTH WAYS

150 THICK 20MPa CONCRETE PAD
REINFORCED WIDTH 15M BARS AT
300 O.C. AND AT 90° TO C.M.P.

CENTRE LINE
GALVANIZED
METAL STRAP
BOLTED TO PAD
TN -
o
[a)

D 2D

A

CREEK OUTLET PAD

S

¥
4 /‘W SO TS
4

CREEK BOTTOM

——
A

Date

Revisions

Jan/03

TITLEBLOCK

By
MLG ?_ % .

CITY OF REGINA

Engineering and Works

Description:
STORM SEWER OUTLET
Manager Date Digital File:
GARY NIEMINEN Jan. /01 STDS-22
Approved Scale Dwg:
DAVID CALAM NTS S-22




GEOTEXTILE CLOTH

OUTLET »
NOTE
1. RIP RAP TO VBE UNDERLAIN BY MEDIUM o
THICKNESS GEOTEXTILE FILTER CLOTH D 2
THAT IS KEYED INTO NATIVE MATERIAL
AT ALL EDGES OF CLOTH.
2. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.
TOP VIEW
SIZE OF ROCK .15m TO .30m
NOT TO PROJECT MORE THAN

.15m ABOVE PLANE OF SLOPE

300m
S NOT TO PROJECT MORE THAN
PIPE APPRO .08m ABOVE GROUND SURFACE
3:1 SLOPE GROUND LEVEL
MINIMUM SIZE OF ROCK
TO BE 1/3 APRON DEPTH
. GEOTEXTILE CLOTH
D (mm) 400 | 450 | 500 | 600 | 700 | 800 | 900 1000 | 1200 | 1400 | 1600 | 1800 2000
APRON DEPTH .45m .60m .75m
SIZE OF ROCK .15m TO .30m
|N LET NOT TO PROJECT MORE THAN
.08m ABOVE PLANE OF SLOPE
1.5D 0.3m
) PIPE APPROX. J
* 3:1 SLOPE GROUND LEVEL
30 \ GEOTEXTILE CLOTH
SECTION A—A
ERONT VIEW
TOTAL QUANTITIES OF RIP-RAP IN CUBIC METRES
D (mm) 400 450 500 600 700 800 900 1000 | 1200 | 1400 | 1600 | 1800 2000
INLET .56 7 .88 1.27 1.73 2.26 2.85 3.52 5.07 6.91 9.02 | 11.42 | 1410
OUTLET 1.42 1.73 2.08 2.86 3.77 4.80 5.95 865 | 1219 | 16.32 | 21.05 | 30.89 | 37.86
TOTAL 1.98 2.44 2.96 413 5.50 7.06 880 | 1217 | 17.26 | 23.23 | 30.07 | 42.31 | 51.96
Date Revisions By Description:
Jan /03 TITLEBLOCK MLG ?_ % . EROSION CONTROL
Manager Date Digital File:
CITY oF REGINA GARY NIEMINEN Jan. /01 STDS-23
Engineering and Works Approved Scale pwo:
DAVID CALAM NTS S-23




VARIES

I
L-__>Z{ 11
FRONT VIEW
L r ] - ]
\ /
\ /
| SN— | FLow” _ %
| s
[ Y S I B Ea -
SIDE VIEW TOP VIEW
Date Revisions By Description:
Jan/03 TTLEBLOCK ML . PRECAST CONCRETE MANHOLE

CITY OF REGINA

Engineering and Works

INTEGRAL BASE & THRU-PIPE TYPE

Manager Date bigital File:
GARY NIEMINEN Jan. /01 STDS-24
Approved Scale Dwg:
DAVID CALAM NTS S-24




NOTE

1. ALL DIMENSIONS ARE IN MILLIMETERS
SOLID END —— UNLESS OTHERWISE NOTED

FLAT SLAB TOP

1050¢ TO 6009 FLAT SLAB TOP
/ 10508 TO 6009

3 : i /{ 3 : / :
<+ <+
L_lJ | |
[ T ):/,— 10508 RISER VARIES 1 ‘:/,— 10508 RISER VARIES
| Ly —
hoctbd o 4 ) HILE— =
T | | |
(I R [ I
Ly ! SOLID END — |
+4 I
»

| |
\
|
| I
|_____
—H- i
:
[
! I
k_—__—_ |

SIDE VIEW SECTION A=A

1) SHALL COMPLY WITH DESIGN REQUIREMENTS FOR CLASS IV REINFORCED PIPE
2) PIPE LEADS INTO MANHOLE END SECTION TO SUITE PARTICULAR SITUATION
3)  ADD BRICKS, FRAME AND COVER TO FINISHED GRADE

4)  ADD RISERS

Date Revisions By Description:
Jan/03 TITLEBLOCK MLG . PRECAST CONCRETE MANHOLE
END SECTION 1050 DIA. MANHOLE
CITY OF REGINA Manég::?Y NIEMINEN DateJan_ /01 e STDS-25
Engineering and Works APPVOS*)?:V'D CALAM Scale NTS owg: S-25




Date
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1. ALL DIMENSIONS ARE IN MILLIMETERS

UNLESS OTHERWISE NOTED.
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FOR SEWER CONSTRUCTION
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FINISHED GRADE

- s

IMPERVIOUS MATERIAL

. ( TYPICAL )
UTILITES SERVICES

GRANULAR ZONE
]
s |
4 150mm

PIPE OR UTILITY

ANPANNN \\ \\ \\ \\ \\ \\ \\ \\/\‘ 1 MINIMUM BELOW UTILITY
RN U S
’ IN. CONTACT WITH NATIVE CLAY
A
IRENCH CROSS—SECTION

FINISHED GRADE

eIV 3o P R

Tap s R hetad 7 TR 300mm
1 MINIMUM ABOVE
GRANULAR ZONE

H PIPE OR UTILITY HH

L rrrirre |EEEEEEEEEE NN
IIIIIIIIIIH/ | EEEEEEEEEEEEEE] J
I ENEEEEEEN] | EEEEEEEEEEEEEN]
XK 2 150mm
KKK S MINIMUM BELOW UTILITY
/\\/,\\//\\ /\\ />\//>%\\//\\//\\//>\/ 1 SERVICE GRANULAR ZONE
/\\<\\ LRI A AT BOTTOM OF TRENCH
7 A\ IN CONTACT WITH NATIVE CLAY
EQUAL TO
IMPERVIOUS MATERIAL TO
TRENCH WIDTH AT BE PLACED AT BOTTOM OF
BOTTOM OF TRENCH IN CONTACT WITH
SERVICE NATIVE CLAY
SECTION A—-A
NOTE
1. FOR UTILITY SERVICES, REFER TO CITY SPECIFICATIONS, SECTION 01400
2. FOR BEDDING MATERIAL, REFER TO CITY SPECIFICATIONS, SECTION 01000
IMPERVIOUS MATERIAL BARRIERS FOR UTILITY
SERVICE TRENCHES AT THE PROPERTY LINES
SHOULD BE WELL MIXED, CONSISTING OF
20% BENTONITE CLAY AND 80% PIPE
BEDDING MATERIAL.
ANY OTHER DESIGNS ARE TO BE SUBMITTED
FOR REVIEW AND APPROVAL TO THE ENGINEER
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1 VENT HOLE 25mm SQ.

SPECIFICATIONS

e FRAME AND COVER SHALL BE NORWOOD F-40,
TITAN TF—40 OR APPROVED EQUAL

© MANHOLE FRAMES AND COVERS SHALL BE GREY
CAST IRON CONSTRUCTION

© WEIGHT OF FRAME SHALL BE AT LEAST 115 Kg

© WEIGHT OF COVER SHALL BE AT LEAST 110 Kg

B——

730
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4 OF THE WEBBS ARE

CONSTRUCTED AS IN SECTION
A—A. REMAINING 4 ARE AS
IN SECTION B-B

CUTAWAY SHOWING
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NOTE:

SECTION B-B

1. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE NOTED.
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PLAN OF GRATE

NOTE:
FRAME AND GRATE SHALL BE
NORWOOD F—51-G OR APPROVED EQUAL
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864

108

197

| H 1
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FRONT VIEW
940
BOTTOM VIEW
]
END VIEW SECTION _A—A
NOTE:
FRAME AND GRATE SHALL BE
NORWOOD F—51-S OR APPROVED EQUAL
Date Revisions By Description:
Jan /03 T £BLooK . HI-CAPACITY CATCHBASIN

FRAME & GRATE

Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-30
Engineering and Works Approved Scale Pwo: S-30
DAVID CALAM NTS

PAGE 2 OF 4




1500
650 |
/I, \
N \ —~— —~_| CURB
> \ - ——
= —— [ — GUTTER
S [ [ 7(
- 9I0PE Td CB /
10509 PRECA /
GRATE CATCH BAS
NOT SHOWN h
EXPANSION
JOINT
/ 10M TYP.
| 50 COVER MIN.
EXTEND FOR
MULTIPLE
T _INSTALLATIONS SIDE INLET CATCHBASIN
10M TYP.
50 COVER MIN.
CAST INPLACE ‘
CONCRETE ) — — 1
‘-'4-\5 s 3
2 e 4 Tie——
2.5% (VARIABLE) ‘ C '-4-: R R
I S— - Y8 T a- P
< ] < -F)_, = . “" 4 :‘4
e B LT
.‘ RDSRE I
PRECAST 10508 ——w&
1" ToP
/ 400 200 200
1050
SECTION—SIDE INLET CATCHBASIN
Date Revisions By Description:
Son 03 TLEBLooK . HI-CAPACITY CATCHBASIN
FRAME & GRATE
Manager Date Digital File:
CITY OF REGINA GARY NIEMINEN Jan. /01 STDS-30
Engi i d Work Approved Scale pwg:
romeering and ores DAVID CALAM NTS i PEE"B?’O%




600

TOP_VIEW — PRECAST TOP

PRECAST 1050 "T" TOP
(INLAND PIPE — SPECIAL)
TH
TION SHOWN)

(
oP

(=]
—|
00|

1295

T2 00g _ _

mmmmmmmm

S-30
PAGE 4 OF 4

Jan. /01
NTS

FRAME & GRATE

GARY NIEMINEN

Approved

HI-CAPACITY CATCHBASIN

DAVID CALAM

ription:

Desc
Manager

Engineering and Works

By
MLG

evisions
TITLEBLOCK

SECTION A—A
TYPICAL INSTALLATION

HI-—CAPACITY CATCHBASIN

Date
Jan /03




Feg

CITY OF REGINA

Engineering and Works Department

ROADWAYS
SPECIFICATIONS
SECTION



2000 SPEAH CATI AN FOR A-EAR NG AND RUBBI NG

2000 - 1 GENERAL

The work shall consist of clearing and grubbing wthin the
right-of-way and fromother areas designated on the plans or by the
Engi neer .

2000 - 2 MATER ALS

2000 - 3 GONSTRUCTT QN

Al shrubbery, brush, weeds, other vegetation, downed tinier,
branches and roots, rubbish and other objectionable naterial shall
be cleared and disposed of at the Gty Landfill unless otherw se
approved by the Engi neer.

No trees shall be cut down or pruned wthout the expressed
permssion of the Engineer in witing, and in accordance wth the
Regina Uban Forest Minagenent Srategy (Appendix QG and the
Forestry Bylaw #9607. It shall be the responsibility of the
ntractor to preserve any tree for which the special provisions or
pl ans provi de or which the Engineer nay direct to be preserved. Al
trees requiring renoval shall be renoved to a mini numof 250nm bel ow
grade and if required the stunp renoved.

The ground shall be restored and levelled where designated on the
A ans or by the Engi neer.

Landfill charges are the responsibility of the Gontractor.

REM SED JANUARY 2002 2000 1 of 1



2010

SPEA H CATI AN FAR SAVAUTTT NG

2010 - 1 GENERAL
The work shall consist of sawcutting concrete, reinforced
concrete, concrete base, soil cenent, and asphaltic concrete or
concret e pavenents.

2010 - 2 MATER ALS

2010 - 3 GONSTRUCT ON

Proper barricades and traffic diversion shall be erected by the
ntractor for protection as set out in the Aty of Regina
Tenporary Traffic Gontrol Minual .

Sawcutting shall be carried out for al renmoval or trenching
operation in order to leave a clean, straight edge for repair.
The cut shall be of sufficient depth to permt renoval wthout
danage to the renai ning structure.

During sawcut operations the Gntractor shall take necessary steps
to protect ad acent properties and structures fromsawcut residue.

RV S5O MAR(H 15, 1989 2010 1 of 1



2050 SPEA H CATI ON FAR REMDVAL OF GONCRETE

2050 - 1 GENERAL

The work shall consist of the renoval and satisfactory
disposition of existing concrete wal ks, curb or curb and
gutter or other in place concrete designated on the plans or
by the Engi neer.

2050 - 2 MATER ALS

2050 - 3 GONSTRUCTI ON

Wen the ontractor receives witten instruction from the
BEhgineer or one of his representatives, to renove certain
concrete, he shall do so in a safe manner. In addition the
Mntractor shall notify abutting property owers at |east
seventy-two (72) hours prior to the renoval of any concrete
that work is to conmence and indicate to themthe approxi nate
length of disruption.

Proper barricades and traffic diversion shall be erected by
the ontractor for protection as set out in the dty of
Regi na Tenporary Traffic Gontrol Mnual .

ncrete naterial thus salvaged will be kept as free as
possi bl e of extraneous naterial such as soil, roots, or other
rubbi sh. S ockpiling of renoved concrete shall be at a site
or sites designated by the Engineer. DOsposal shall be at
the Gty Landfill unless otherw se approved by the Engi neer.

Landfill charges are the responsibility of the Gontractor.

RV SO NOVEMBER 26, 1992 2050 1 of 1



2070 SPEA H CATI ON FAR REMDVAL F ASPHALT PAVEMENT (R PLAI N GONCRETE PAVEMVENT

2070 - 1 GENERAL

The work shall consist of the renoval and satisfactory disposition of
Asphalt or Hain Gncrete Pavenents.

2070 - 2 MATERALS

2070 - 3 GONSTRUCTI QN

The renoval and satisfactory disposition of asphalt pavenent and
plain concrete shall be done in a safe nanner, satisfactory to the
Engi neer .

Proper barricades and traffic diversion shall be erected by the
ntractor for protection as set out in the Aty of Regina Tenporary
Traffic Gontrol Mnual .

Renoval of asphalt pavenent and plain concrete pavenent when required
for the renoval and repl acenent of sidewal ks curb and gutters shall
be considered a subsidiary obligation under renoval of curb or curb
and gutter and shall be done in a nanner satisfactory to the
Bngineer. Any excess renoval of pavenent, unless directed by the
Engi neer shall be replaced at the Gontractors own expense.

Asphalt or concrete pavenents that has been renoved shall be
stockpiled of at a site or sites designated by the BEng neer.
Dsposal shall be at the Aty Landfill unless otherw se approved by
the Engi neer.

Landfill charges are the responsibility of the Gontractor.

RV SO NOVBEMBER 26, 1992 2070 1 of 1



2075 SPEA H CATI AN KR GA.D ALAN NG

2075 - 1 GENERAL

The work shal | consist of the renoval of asphal tic concrete pavenent
by cold planing to the lines, grades and cross-sections shown on the
plans or as designated by the Engineer. Included shall be all

pl ani ng, sweepi ng, | oading, handwork al ong gutter |ines, additional
wor k around nanhol es, cat chbasi ns, val ves and ot her appurtenances as
vel | as the supply and repl acenent of all mlling teeth required to
conpl ete the job.

2075 - 2 MATERALS
a)  Eui pnent

The equi pnent for renovi ng the asphal tic concrete pavenent shal
be a nachi ne capabl e of performng the work in a nanner
satisfactory to the Engi neer.

The nachi ne shal | be power-operated and sel f-propel | ed, and
shal | have sufficient power, traction and stability to renove a
t hi ckness of bitumnous surface to a specified depth, and
provide a uniformprofile and cross slope. The nachi ne shall be
capabl e of accurately and autonatical |y establishing profile
grades (wthin + 10 nm) al ong each edge of the nachi ne by
referencing fromthe exi sting pavenent by neans of a ski or

nat chi ng shoe, or froman independent grade line. The nachi ne
shal | have an autonmatic systemfor controlling grade el evation
and cross slope. The nmachi ne shall be equi pped wth a neans to
effectively control dust generated by the cutting operation.

2075 - 3 GONSTRUCTI ON

The surface resulting fromthe col d planing operation shall be in
accordance wth the plans and specified grades, and shall be
characterized by uniform discontinuous |ongitudinal striations or
other uniformpattern and shall not be gouged or torn.

Al loose nateria shall be renoved fromthe mlled surface and
surface swept clean wth a power broom Ewloy dust control neasures
specified in Section 01001 General Requirenents, Article 1.7 Dust
Qontrol .

REM SED JANUARY 2003 2075 1 of 2



If the road is to remain open to traffic, longitudi nal, vertical
drop-offs in excess of two inches at alane line or at centerline
shall not be left overnight.

Transverse faces existing at the end of a work period shoul d be
tapered in a nanner approved by the Engineer to avoid a hazard for
traffic.

Asphal tic concrete that cannot be renoved by col d pl ani ng equi prent
because of physical or geonetrical restraints shoul d be renoved by
ot her net hods acceptabl e to the Engi neer.

If independent grade reference is required, it shall be designated in
the plans and contract docunents, and el evations shal | be provided by
the Engineer. MIlled naterial shall be di sposed of as specified or
as directed by the Engi neer.

FEM SED HBRARY 28, 1990 2075 2 of 2



2110 SPEQ H GATI ON FOR EXCAVATI ON

2110 - 1 GENERAL
The work shall consist of the excavation of all naterial s other than
rock excavation and shall include soil, frozen earth, roots and plain
or bitumnous bound base courses. Excavation shall be to the
finished grade and cross-secti on shown on the draw ngs or designated
by the Engi neer.
Rock Excavation is defined as all individual boul ders, or concrete
nasses over 0.25 cubic netres in vol une.
Vdste excavation shall consist of renoving unsuitable naterials and
stockpiling or disposing of material not incorporated into an
entbanknent at a site designated by the Engi neer.

2110 - 2 MATERA.S

2110 - 3 GONSTRUCTT QN

The ontractor shall shape the cut section to the depth and grades
established by the Engineer. Suitable excavated naterial shall be
used as far as practicable in the formation of fills or for other
backfill. Excavated naterial not used in the subgrade construction
shall be disposed of at the Aty landfill unless otherw se approved
by the Engi neer.

If the nmaterial below the subgrade surface is unacceptable as a
foundation, it shall be renoved and di sposed of as designated by the

Ehgineer. This work wll be referred to as "sub-cut”. Suitable
excavated material fromanother portion of the project shall be used
to fill the "sub-cut" area If sufficient suitable excavated

naterial is not available fromthe excavation, upon authorization of
the BEngineer, naterial shall be obtained froma borrow pit or other
approved sour ce.

Oonstruction of enbanknents and reconstruction of sub-cut areas are
to be in accordance wth Specification 2120 for Enbanknents.

The ontractor wll be required to repair any danage caused to
existing pavenents, sidewalks or wunderground facilities during
excavation, at his own expense to the satisfaction of the Engi neer.

The ntractor wll be responsible for constructing and na ntai ni ng
any or all haul roads required in the execution of the work. The
Qntractor wll be responsible for renoving, trinmng, scarifying and
cleaning of the haul road sites to restore themto their original
condition to the satisfaction of the Engi neer.

Protect trees including root systens and canopy from danage in
accordance wth the Regina Wban Forest Mwnagenent Srategy (Appendi x
G and the Forestry Byl aw #9607.

REM SED JANUARY 2002 2110 1 of 1



2120 SPEQ H CATI ON FAR BEMBANKMENTS

2120 - 1 GENERAL
The work shall consist of constructing enbanknents or niscel | aneous
backfills wth excavated naterials to the grades and cross-sections
shown on the A ans or as designated by the Engi neer.

2120 - 2 MATER ALS

2120 - 3 GONSTRUCT ON

Enbanknent s shal | be constructed wth side slopes of five (5 netres
horizontally to one (1) netre vertically, unless otherw se specified.

The naterial shall be placed in conpacted |ayers of uniform 150 nm
thickness. The layers shall be carried up full wdth fromthe bottom
of the fill to avoid the wdening of the edges after final grade has
been reached.

The conpaction equi pnent nay be of any type, provided it is capabl e
of conpacting each lift of the naterial to the specified density.
The Engineer has the right to order that any particular conpaction
unit be renoved fromthe work if it is not capabl e of conpacting the
naterial to the required density in a reasonable tine. Haul i ng
equi prent wll not be accepted in lieu of conpaction equi pnent.

Subgrade areas, encountered in the construction of the entanknent
which are not consolidated sufficiently to properly support the
enbanknent and traffic, shall be re-conpacted as required by the
Engineer. Were directed by the Engineer unsuitable nmaterial shall
be renoved and repl aced wth approved naterial .

Al subgrade and enbanknent fill naterials shall be conpacted in
layers not exceeding 150 nm The 150 nmlayers shall be brought to
wthin the limts of optinumand three (3% percentage above optinum
noi sture content. Witer shall be added if required for proper
conpact i on. If the soil contains excess noisture, it shall be
aerated until the noisture content has been reduced to wthin the
limts stated above.

The 150 nn | ayers shall be conpacted to between ninety-five percent
(95% and one hundred percent (100% of its naxi num Sandard Proctor
dry density as determned by ASTM Test Desi gnation D698.

Measurenent of the field density and noisture content shall be in
accordance wth ASIM Test Designations [2922 and [BO1l7, for
determnation of Density and Misture content of soil in place by
Nucl ear Met hods.

FHeld density and noi sture content tests wll be nade by the Engi neer
or his representative at the Qwer's expense to ensure that the
naterial is being conpacted to the noisture content and density
speci fi ed.

REM SED JANUARY 1998 2120 1 of 1



2130 SPEAQ H CATI ON FOR SLBGRACE PREPARATI AN AND GOMPACTT AN - NON GRANLLAR

2130 -

1 ANRAL

2130 -

The work shal | consist of the shaping watering or drying and
conpacting exi sting subgrade or fill naterial to obtain the grades
lines and cross-sections as shown on the P ans or as desi gnated by
t he Engi neer.

2 MMERALS

2130 -

3 GONSTR.CTT ON

Al soft, spongy or yielding spots and all organic or other objec-
tionable natter shall be entirely renoved and the space reconpact ed
wth approved native naterial.

The subgrade surface shall be trimmed to +20 nrmvertical ly and 100 nm
horizontally. The final subgrade shall be tight and snooth surface,
true to grade and cross-section, and free fromirregul arities caused
by conpaction equi prent. The average | evel of the finished grade
shall neither be consistently high or owfromthe design grade.
Before approval by the Engi neer, the subgrade surface shall be true
to cross-section and grade.

The top 150 mfmof the subgrade shall be brought to wthin the limts
of noi sture content and conpacted i n accordance wth 2120 Secifi ca-
tion for Enbanknents. Reconstruction of trenches are to be in
accordance wth 2120 Secification for Enbanknents.

After preparing the subgrade as above specified, it shall be the
ntractor's responsibility to naintain the required density at his
expense, and all unnecessary traffic nust be kept off. Should it be
found necessary to haul over prepared subgrade, prepared base or
existing asphalt, all cuts, ruts and breaks in the surface so
resulting shall be repaired in a nanner satisfactory to the Engi neer
i nmedi at el y precedi ng the pl acenent of surface or base naterial s.

RV S5O JANUARY 1998 2130 1of 1



2140 SPEQ H CATI ON FOR SLBARACE PREPARATTI ON AND GOMPACTT ON - GRANLLAR

2140 - 1 GINRAL

The work shall consist of preparing the subgrade for granul ar base pavenent
structures. The requirenents for conpacti on and noi sture density control is
vai ved for granular base pavenent structures if the conditions set forth in
this specification are net.

2140 - 2 MNIERALS

2140 - 3 GONSTRICIT AN

a)

b)

b)

Excavati on and Shapi ng

The Qntractor shall not excavate to final subgrade level unless
perforated drai nage pipe and sub-drainage sand are to be placed on the
subgrade wthin 24 hours. Qherwse the subgrade shall be left a
mninum of 100 nm high of final grade until the placenent of sub-
drai nage sand can fol | ow

Shapi ng tol erances for the conpl eted subgrade surface shall be + 20 nm
vertically and 100 nmhorizontally. The average level of the finished
grade shall neither be consistently high or owfromthe designed grade.

Subgr ade

Areas encountered in the construction of the subgrade which have not
consolidated sufficiently to properly support the subgrade and traffic
shall be conpacted as required by the Engineer. \Here directed by the
Engineer, wunsuitable naterial shall be renoved and replaced wth
suitable native naterial in accordance wth Secification 2120 for
Entoanknent s.

Reconstruction of trenches are to be in accordance wth 2120 Specifi ca-
tion for Enanknents.

H acenent of Subdrai nage Sand and Sub- base

The placenent of subdrainage sand wll be carried out in a nanner such
that hauling and placing operations do not deformthe subgrade or over
conpact the surface along defined routes, resulting in non uniform
density. In general the hauling operation should be carried out in such
a nanner that traffic on the subgrade is limted to unl oaded vehicl es.

RV D JANUARY 1998 2140 1 of 2



Ideally the placenent would involve a dunp and doze operation froma
working pad of subdrainage sand and sub-base, wth no equi pnent
travel ling across the prepared subgrade. The contractor shall place the
sub-base in a nanner such that rutting of the in place sub-drai nage sand
does not occur.

The Gontractor wll be required to reinstate the subgrade to proper line
and grade should the hauling or placing operations deformor rut the
subgr ade.

If the Qntractors operations results in a continual problem of
deformation of the subgrade the Bngineer nay direct that either, full
subgrade preparati on and conpacti on be undertaken, or that the pl acenent
be undertaken in a nanner that wll not deform or over conpact the
subgr ade.

It istheintention of this specification that the Gntractor provided a
subgrade which, as close as possible, natches the natural noi sture and
density conditions found in the area, and that the subgrade be true to
line and grade after placenent of sub-drai nage sand and sub-base cour se.

RV D JANUARY 1998 2140 2 of 2



2150 SPHAQ H CATTON KR LIME MDD H BED SLBERACE

2150 - 1 GENERAL
The work shall consist of soil and hydrated line unifornhy mxed,
noi stened, conpacted, finished and cured in accordance wth these
specifications and it shall conformto the lines, grades, thickness
and typical cross-section shown on the plans or as designated by the
Engi neer .
Line Mdified Subgrade shall be required for al road structures
except granular or concrete options or as directed by the Engi neer.
2150 - 2 MATER ALS
a) Hydrated Line
Shall be of an approved brand and shall conformto the require-
nents of AST.M Designation ClL10.
b) \dter
Shall be free from substances deleterious to the hardening of
the line-soil mxture.
c) Sl
Shall consist of an approved naterial in the area to be
stabi | i zed.
2150 - 3 GONSTRUCT ON

Line nodified subgrade nmay be constructed wth any nachine or
conbbi nation of nachines that wll produce results that neet the
requi renents of the specification wth regard to pul verization, |ine
application, mxing, water application, conpaction, finishing and
curing.

The ontractor shall prepare the area to be paved by grading and
shaping as required to construct the subgrade courses in confornance
wth the lines, grades, cross-section and depth as shown on the
pl ans. Line nodified subgrade shall be constructed in lifts not
exceedi ng 150 nm conpacted depth. Uhsuitable soil shall be renoved
by the Gontractor and replaced wth suitable soil approved by the
Engi neer .

The quantity of earth naterial required for one (1) lift shall be
pulverized prior to the addition of Iine. Rul veri zation shall
continue until all lunps of soil have been reduced to a dinension of
not nore than 50 nmwhen neasured in any direction.
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Line shall be applied to the prepared surface in the dry or slurry
form uniformhy over the surface at the rate designated by the
Ehgineer. The rate shall be generally four (4% percent hydrated
line by weight of the dry soil. The rate of application shall be
controlled wthin + one-half (+ 1/2) of one percent (1%. The
average application rate shall neither be consistently high or |ow of
required rate.

Line shall not be applied when the wnd velocity on the road surface
is greater than 25 kilonetres per hour, unless a higher limt is
approved by the Engi neer.

Immedi ately followng application of the line, it shall be mxed wth
the soil to the full depth of the |ift being treated. Rotary action
nechani cal mxers shall be used.

The line and soil shall be dry-mxed by one (1) conpl ete pass of the
mxing unit. After dry mxing, water shall be added by neans of
pressure distributing equipnent, to at least five (5) percent over
opti numnoi sture content of the nodified soil.

After initial mxing, the line-treated layer shall be shaped and
lightly conpacted.

The subgrade surface shall be trinmed to + 20 nmvertically and 100

nm horizontal ly. The average level of the finished grade shall
nei ther be consistently high or |owfromthe desi gned grade.

The line-soil mxture shall cure for a period of up to forty-eight
(48) hours as specified by the Engi neer.

Mxing and pul verization shall continue until the line is unifornhy
distributed throughout the soil. The nuniber of passes required shall
be as directed by the Bngineer. The line-treated |ayer shall be
nai ntained wthin the specified noisture range until nmixing has been
conpl et ed.

The line-soil mxture shall be conpacted to a mininum ninety-five
percent (95% of the naximnum Sandard Poctor dry density as
determmned by AST.M Test Designation D598.

After final conpaction, the surface shall be snooth and free from
cracks, ridges and | oose naterial .

The subgrade surface shall be trimmed to + 20 nmvertically and 100

nm hori zontal ly. The average level of the finished grade shall
nei ther be consistently high or |owfromthe desi gned grade.
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Before approval by the Engineer, the subgrade shall be true to
cross-section and grade and shall conformto the density specified.
FHeld density and noi sture content tests wll be nade by the Engi neer
or his representative to ensure that the nmaterial is being conpacted
to the noisture content and density specified. Al soft, spongy or
yielding spots, and all organic or other objectionable natter shall
be entirely renoved and the space refilled wth suitabl e conpactibl e
naterial.

After preparing the subgrade as above specified, it shall be the
ntractor's responsibility to maintain the required density at his
expense, and all unnecessary traffic nust be kept off. Should it be
found necessary to haul over the prepared subgrade, all cuts, ruts
and breaks in the surface of the subgrade so resulting shall be
repaired in a nanner satisfactory to the Engi neer.
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2170 SPEA H CATI ON FOR PHRFGRATED CRA NAGE F PE

2170 - 1 GENERAL

The work shall consist of installing Perforated Drainage Fipe to the
lines, grades, and cross-sections shown in the plans or as directed
by the Engi neer.

21/0 - 2 MATER ALS

a) Perforated Drai nage P pe

Shall be 100 nm diamneter, perforated and corrugated as
nanuf actured by the Bg "O Drain Tile Gnpany or equival ent as
approved by the Engineer. Fpe shall be enclosed in a fabric
filter.

b) Ganular Miterial

Shal |l conformto Soecification 2210.
2170 - 3 GONSTRUCT ON

The pipe shall be placed in a surround of sub-drainage sand in a 150
nm deep trench excavated prior to the placenent of the subdrai nage
sand lift. Al nmaor tears and rips in the filter fabric shall be
repaired. Al couplings or fittings shall be enclosed in filter
fabric. The drainage pipe shall be covered wth subdra nage sand
prior to the placenent of sub-base. \WMere the drainage pipe is
connected to catch basins the end of the pipe shall not extend nore
than 150 nminto the barrel of the catch basin and shall be securely
nortared in pl ace.

Capped clean-outs shall be provided where access to the perforated
drainage pipe is not readily available in a catch basin or nanhol e.
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2190 SPEQ H CATI AN KR THE GRAO NG G BOLEVARDS

The work shall consist of the backfilling and grading of boul evards
to the grades and cross-sections shown on the plans or as directed by
the BEhgineer. Al work required on boul evards inmedi ately adj acent
toawlk, curb, curb and gutter, or pavenent to be constructed shal
be included in the work contracted for.

Qfficient clean and proper soil shall be stockpiled from the
excavation or supplied to provide boulevards filled wth soil and
graded. If no suitable soil is available fromthe excavation for a
particular location, sufficient clean and proper soil shall be
stockpi | ed fromthe excavation of other |ocations.

2190 - 1 GENERAL
2190 - 2 MATER ALS
2190 - 3 GONSTRUCTI ON

Al backfilling and backsl oping for sidewal k, curb and gutter, shall
be at a slope of 51 unless otherwse specified, wth the slope to
start at the finished concrete surface. Backfilling and backsl opi ng
for lane crossings and private driveway crossings shall be at a sl ope
of 10:1 unless otherwse specified wth the slope to start at the
fini shed concrete surface. In no case shall the Gontractor backfill
or backsl ope on private property wthout permission of the Engi neer.

Wen fill is required for boulevards, the ntractor shall, upon
recei ving authorization fromthe Engineer, fill the boul evards to an
elevation 100 nm below the top of curb, if landscaping is to be
conpl eted in the sane construction year, otherwse the Gntractor is
to fill above the top of curb to ensure drai nage fromthe boul evards.
Backfill wll be left high to ensure adequate drai nage over the curb
and to protect the curb fromnovenent. No broken concrete, cinders,
sand, gravel or other foreign matter shall be used for boul evard
fill. Al naterial of a simlar nature encountered wthin 100 nm
fromthe final boul evard grade shall be renoved.
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2200 SPEA H CATI ON FAR ROADMY GRAVEL

2200 -

1 GENRAL

2200 -

The work shall consist of the grading and gravelling of roads and
lanes. The material shall consist of natural aggregatelreclai ned
asphal t/granul ar naterial .

2 MATER ALS

The gradation of the Roadway gravel shall be wthin the foll ow ng
limts:

S BVE [ES GWIT QN PERCENT PASS NG BY VB GHT
14.0 nm 100%
5.0 nm 50 - 80%
2.0 m 30 - 60%
400 m 15 - 30%
80 m 5 - 15%

The mini num percent of fractured faces retained on the 5.0 nm sieve
shal | be 25%by wei ght .

2200 - 3 GONSTRUCTT QN

nstruction shall be conpl eted and trimmed during each phase, so as
to conformto the proper grades and lines wth tol erances of + 20 nm
vertically and + 100 nm horizontally. The average level of the
fi nijshed grade shall neither be consistently high or |ow fromdesign
gr ade.

Followng grading to the above nentioned specification the
application of gravel shall be carried out to the specified wdth and
shall be placed uniformy to a depth as specified or in accordance
wth Sandard Draw ng R 2D
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2210 SPEA H CATI AN KR SLB- BRA NACE SAND

2210 - 1 GENERAL
The work shall consist of the placenent of sub-drainage sand for
granul ar based structures. The unconpacted sub-drai nage course shall
be placed to the lines, grades and cross-sections shown on the pl ans
or as directed by the Engi neer.
2210 - 2 MATER AL
The gradation of the sub-drainage sand shall be wthin the foll ow ng
limts.
S eve Designation Percent Passing By Vi ght
28 nm 100%
12.5 nm 90- 100%
5.0 nm 75- 100%
2.0 nm 55- 100%
800 ym 35- 75%
400 ¢m 20- 50%
160 m 0- 15%
80 ym 0-5%
M ni num Per neabi | ity 1 x 10* cnisec
ke gradation to determine suitability but that perneability
specification wll be used as guide for acceptance of the naterial.
2210 - 3 QONSTRUCTT QN

The placenent of subdrainage sand wll be carried out in a nanner
such that hauling and placing operations do not deform the subgrade
or over conpact the surface along defined routes, resulting in non
uniformdensity. In general the hauling operation should be carried
out in such a nanner that traffic on the subgrade is limted to
unl caded vehi cl es.

Ideal |y the placenent woul d invol ve a dunp and doze operation froma
working pad of subdrainage sand and sub-base, wth no equi pnent
travel ling across the prepared subgrade. The contractor shall place
the sub-base in a nanner such that rutting of the in place
sub-drai nage sand does not occur.

nstruction shall be conpleted and trimmed to + 20 nrmvertical ly and

+ 100 nm horizontal |y deviations shall be neither consistently high
nor consistently | ow
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2220 SPEA H CATI ON FAR SLBBASE GOLRSE

2220 - 1 GENERAL

The work shall consist of the placenent of sub-base course
inmedi ately followng the placenent of the sub-drainage sand and
conformng to the lines, grades and cross-sections shown on the
drawngs. It shall consist of a |layer of screened or crushed sand or
gravel wth or wthout binder added.

2220 - 2 MATER ALS

The sub-base aggregate is to be supplied by the Gontractor. The
nethod of processing and delivery nust be satisfactory to the
Engineer. The sub-base naterial shall be weighed at the Gntractor's
expense on scal es provided by the Gontractor. The sub-base aggregate
shal | be conposed of fragnents of durable rock, free frominjurious
quantities of soft or flaky particles, shale, |oam and organic or
other deleterious naterial .

The gradation of sub-base aggregate shall be wthin the followng

limts;
S BVE OES GATT AN PERCENT PASS NG BY VA GHT
56 nm 100%
80Mm 5 - 15%
Hasticity | ndex 0-6

2220 - 3 GONSTRUCTT QN

If pneunatic tire rollers are used, the lift of sub-base course shall
not exceed 120 mMmin depth. The depth of lift may be increased if
nechanical vibratory rollers, approved by the Engineer are used,
provi ded that adequate conpaction can be obtai ned.

Qb-base course shall be conpacted until no further settlenent is
apparent and the particles are well-keyed into place. [f the natural
noi sture content of the sub-base course is insufficient for proper
conpacting, water shall be added as directed by the Engi neer.

Traffic over sub-base course wll not be permtted except by
permssion of the BEngineer. If hauling is permtted over subbase
course the Gontractor wll, at his own expense, naintain and repair
the subbase course as to cross-section and conpaction. The
ntractor shall provide at his own expense, all necessary protection
of works and the safety of the public.
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The pl acenent of subbase course wll be carried out in a nmanner such
that hauling and placing operations do not deform the subgrade or
over conpact the surface along defined routes, resulting in non
uniformdensity. In general the hauling operation should be carried
out in such a manner that traffic on the subbase is limted to
unl caded vehi cl es.

Ideal |y the placenent woul d involve a dunp and doze operation froma
working pad of subbase, wth no equipnent travelling across the
prepared subgrade. The ontractor shall place and protect the
subbase in a nmanner such that rutting or mxing of the in place
subdr ai nage sand does not occur.

onstruction shall be conpleted and trimmed to + 20 nrmvertical ly and
+ 100 nmhori zontal | y.

Devi ations shall be neither consistently high nor consistently | ow
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2230 SPEA H CATI AN FAR (BRANLLAR BASE CORSE
2230 - 1 GENERAL

The work shall consist of the placenent of granular base course
naterials to the grade lines and cross-sections as shown on the Hans
or as designated by the Engi neer.

2230 - 2 MATER ALS

a) Gadation

Wen tested according to AST.M Designation CL35 Mthod of
Test for Seve Aalysis, the naterial shall neet one of the
followng gradati on requi renents as specified by the Engi neer.

S BVE [ES G\ATI ON PERCENT PASS NG BY VA GHT
Sze Type 32 Type 33 Type 34
25 Mm 100
20 nm 93 - 100 100 100
12.5 nm 72 - 93 81 - 100 91 - 100
5 nm 45 - 77 50 - 80 70 - 85
2 mm 29 - 56 32- 52 45 - 65
800 ym 17 - 38 18 - 33 27 - 42
400 m 13- 26 15- 25 20 - 30
160 ;m 7- 14 11 - 19 11 - 16
80 ym 7- 1 7- 1 7- 1
A asticity | ndex 0O- 6 0O- 6 0- 6

The percentage passing the designated sieve sizes for any
representati ve sanpl e, when plotted on a sem-|log grading chart,
shall show a free flowng concave curve wthout sharp breaks,
wthinthe [imts specified above. The material passing through
the 400 ymsieve shall have a Liquid Limt not greater than 25
and a Rasticity Index not greater than six (6).

b) Adaregate

The aggregate shall consist of hard, durable particles free from
inurious quantities of soft or flaky particles, |oamor organic
natter, or other deleterious material. The gravel shall be
crushed gravel passing a 25 nmsi eve.

Ganular naterial retained on the 5 mm sieve shall have a
mni num average of forty-five percent (45% of the aggregate
wth at least one fractured face. Average wll be defined as
the average all tests for each working shift.
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c) Jday B nder

Shall consist essentially of fine particles of sand, silt and
clay containing no particles larger than wll pass a 25 nm
square opening screen, and shall be free frominjurious anounts
of organic natter or other deleterious naterial. It shall have
a plasticity index of not nore than 15. The clay shall be
broken down by a shredder or pul verizer before being added to
the mxture if required by the Engi neer.

d Hller

Fller material shall be fine sand (nnni num 100% passi ng 630 pym
sieve) and free fromrocks or any del eterious naterial .

e) \dter

Wter shall be reasonably clean and free from substances which
mght render it unfit for use.

2230 - 3 GONSTRUCTT QN

The base course shall consist of an intinate mxture of course
aggregate, sand, clay, and water. These naterial s shall be conbi ned,
conpacted and finished in a true worknanshiplike nanner on the
previously prepared sub-base or subgrade to a conpacted thickness as
shown on cross-sections and plans, and in these specifications.

Al tool's, nachinery, plant and equi pnent used in handling naterial
and executing any part of the work, shall be subject to the approval
of the Bngineer. Al such equi pnent shall be naintained in efficient
working order, and where any nachinery, plant or equipnent is found
to be unsatisfactory, it shall be inproved or replaced.

Ganular base course is to be supplied, placed and delivered by the
ntractor. The method of processing and delivery nust be
satisfactory to the Engi neer.

The rolling and conpacting shall begin at the gutter edges of the
roadway and progress toward the centre parallel to the centre line
wth such overlapping of successive passes as nmay be required to
produce the required density. A blade grader shall be used in
conjunction wth the conpaction equipnent to naintain an even and
uniform conpacted surface shaped to the required lines. Ay
irregularities or depressions in the final surface that devel op under
rolling, shall be corrected by loosening the naterial at these pl aces
and adding or removing naterial until the surface is snooth and
uniform The final surface of the granular base course shall be
conpacted in such a nanner as to ensure the granular base course
structure is stable and tightly knit throughout.
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The surface of the granular base course shall be such that when
tested wth a 3 mstraight edge placed on the surface of the roadway,
the naxi num deviation of the surface fromthe edge of the straight
edge shal | nowhere exceed 10 nm

Each | ayer of base course shall be conpacted to at |east one hundred
percent (100% of the naxi num Sandard Proctor dry density for the
naterial conprising the layer. Wiile spreading or rolling, water
shall be applied to the base course if required, and as instructed by
the Engi neer.

The final noisture content of the base course mixture in each |ayer
just before conpaction shall be not nore than optinum noisture in
order to obtain naxi numdensity. The optinum noisture for the base
course mxture and the naxi numdensity of the conpacted |ayers shall
be determined by the Engi neer.

Traffic over base course wll not be permtted except by permssion
of the Engi neer. If hauling is permtted over base course, the
ntractor wll, at his own expense, maintain and repair the base
course as to cross-section and conpaction. The ontractor shall
provide at his own expense, all necessary protection of works and the
safety of the public.

onstruction shall be conpl eted and trimmed to + 10 nrmvertical ly and

+ 100 nmhorizontal ly. Deviations shall be neither consistently high
nor consistently | ow
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2235 SPECI FI CATI ON FOR | N- PLACE RECYCLED BASE COURSE

2235 - 1  GENERAL
The work shall <consist of the in-place recycling of an
exi sting pavenent by tilling and by furnishing and spreading
new aggregate, if necessary, injecting emulsified asphalt and
shapi ng and conpacting the m xture.
2235 - 2 MATERI ALS
a) Asphalt Enul sion
Asphalt emulsion shall be CSS-1, wth the enulsion
applied at a rate that wll |eave a residual asphalt
content of 5.0% based on dry weight of aggregate or as
determ ned by the | aboratory.
2235 - 3 CONSTRUCTI ON

The aggregate surface shall be prepulverized to the full depth
to be stabilized to avoid encountering any hard consolidated
ar eas. Any necessary subgr ade stabilization or
renoval /repl acenent is then to be carried out.

The pul verized mx is then relaid and the surface is shaped to
the desired final cross-section prior to using the in-place
m xer again. If new aggregates are to be blended with the
existing materials to inprove gradation, the proper anount of
new material is placed on the shaped roadway surface prior to
the first mxing pass. The m xer then m xes the aggregate and
i ncorporates the other mx conponents, |eaving the conbined
mx in the sane basic position but |oose or "fluffed".

When the surface is ready for enulsion, the noisture content
of the aggregate should not exceed 3% unless |aboratory tests

i ndicates that a higher noisture content will not be harnful
when the asphalt enulsion is added. On the other hand, if
water is needed it will be netered or properly introduced by
water distributor and thoroughly and uniformy mxed with the
aggr egat e. The nmethod to be used will be determ ned by the
Engi neer.

If any of the liquids tend to run ahead of the rotor assenbly
on steep grades, or for any other reason, the application rate
shoul d be split into two or nore m xi ng operations. After the
water, if needed, and enul sion have been introduced by m xi ng,
the in-place mxer will nake additional passes as necessary to
assure conpl et e honogeneous bl end of the mx. The m xer shal
"break track” with the proceeding m xi ng pat hways overl| appi ng
the joint |ines.

A typical or normal sequence of operations when water and
enmul sion are introduced, separately or as specified would be:
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a) Prepul veri ze and shape the road surface. However, where
unstabl e subgrade exists, wndrow the mx aside and
renove/ repl ace the unstable subgrade as necessary prior
to shaping the road surface.

b) First Pass - Add water through the mxer or any other
approved nmethod and mx. This step may not be needed if
nmoi sture content of aggregate is within mxing limts.

C) Second Pass - Add emulsified asphalt at a specified rate
t hrough the m xer and m x.

d) Third Pass - Overlap the joints of preceding passes and
m x w thout adding materials.

e) Fourth Pass - Final remx if necessary. It must be noted
that additional passes may be needed for aeration.

f) Reshape the road surface to prescribed control.

0)) Rolling - Conpaction should start when the mx has been
allowed tine to break or is at optimm noisture content.
Initial rolling may be initiated with a pneumatic-tired
roller. (optional)

If at any time during compaction, the asphalt mxture exhibits
undue rutting or shoving, rolling should be stopped.
Conpaction should not be attenpted until there is a reduction
in water content, occurring either naturally or by mechanica
aeration. Finished rolling should be done wth a
steel -wheel ed rol ler.

Wien one machine is used the maxi mum that can be mxed in an
ei ght-hour day will be 5.0 square netres. Lower production
rates may be necessary until correct aggregate sizes are
achi eved and/or recycled base has been adequately m xed. The
experience gained the first day will determne the allowable
area that may be added to the production on follow ng days.

Coating - Field mx coating shall be a mninmm of 90% of
| aboratory coating design.

Density - Density in field shall be a mninum 95% of maxi num
| aboratory density based on the dry weight of conpacted
m xture.

Moi sture - Aggregate noisture content shall be a maxi mum of 3%
or as determ ned by the | aboratory.

After the mxture has been spread and when it wll bear the
wei ght of the roller wthout excess |lateral novenent, it shal
be rolled |ongitudinally. Rolling shall start at the edges
and progress toward the center, overlapping on successive
trips by at least one-half width of the roller. The entire
surface shall be rolled twice in this manner unless, in the
opinion of the authorized representative, additional rolling
i S necessary.
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2240 SPEA H CATI ON FOR GONCRETE BASE QORSE

2240 - 1 GENERAL

The work shall consist of constructing a concrete base to the lines,
grades and cross-sections shown on the Plans or as designated by the
Engi neer.

2240 - 2 MATERALS

a)

oncrete

Shall conformto Specification 2500 and 2550

2240 - 3 GONSTRUCTI ON

a)

b)

A aci ng

Inmedi ately prior to placing the concrete, the subgrade shall be
brought to an even surface conformng to the specified
cross-section. (Qoncrete shall be placed on a noist, conpacted
gravel layer. |If the gravel layer is dry, it shall be sprinkled
wth as nuch water as will be absorbed readily.

After mxing, the concrete shall be deposited rapidy upon the
gravel layer to the required depth of the pavenent in successive
batches. The concrete shall be spread evenly and conpacted by
neans of vibration until the water flushes to the surface. The
finished surface of the concrete nust conform at every point to
the cross-section of the finished pavenent wth a naxi nrum

tolerance of + 10 mmvertically. Immediately before the initial
set of the concrete, the surface shall be roughened to provide a
bond for the asphaltic concrete wearing surface. The roughening
of the surface shall be acconplished in such a nanner and wth
such tool s as shal |l be approved by the Engi neer.

The mninum depth of concrete base course is 200nm unless
ot herw se specifi ed.

9 i p- For m Paver

The use of a slip-formpaver as an alternative construction nethod
shall be allowed provided that prior to use, the specifications
for the slip-form paver shall be submtted to the Engineer for
witten approval . Requirenents contained in the specifications
for concrete base course shall also apply to the slip-form net hod
unl ess nodi fied bel ow

The slip-form paver shall spread, consolidate, screed, and float
finish the concrete in one pass. The nmachine shall be of anple
strength to withstand severe use and shall be adjustable for |oss
of cross-section due to wear.

The forns shall extend the full depth of the pavenent, and shall
not have an inward slope or batter of nore than 15 mm The forns
shall be of sufficient length that the concrete will remain stable
and rigid at the edges by the tine the forns have passed.
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C) Gonstruction Joints

Wiere it is practical, the concrete (base) extension nust be
pl aced in one continuous section. A cold joints between existing
and new concrete base or when construction joints are all oned, 10M
steel dowels, 600 mmlong, shall be placed at 1.0 netre intervals
unl ess ot herw se desi gnated by the Engi neer.

Wiere wdth of concrete base is | ess than 300 nmin parki ng | anes,
dowel s nay be left out.

d) Protection of Concrete Base

Al classes of traffic and hauling shall be excluded from the
concrete base by the erection of suitable and substantial
barricades until, in the opinion of the Engi neer, the concrete has
hardened sufficiently to sustainit, and in no case until the |ast
laid concrete has cured as fol | ows:

Qoncrete Srength M ni rum Qure Tine
15 Ma 7 days
15 Mpa - HE 4 days
32 Ma - HE 24 hour s

The Gontractor shall maintain on the job, sufficient canvas or
other suitable covering to protect all freshly laid concrete from
the action of the el ements.

e) Quring

After the concrete has been finished to cross-section and as soon
as the concrete has set sufficiently, the entire surface shall be
sprayed with a concrete curing conpound in a nanner and in such
quantity as wll be directed by the Engineer. Al concrete
surfaces that are left exposed to the air after renoval of forns
shall be sprayed with curing conpound in a sinmlar nmanner. The
curing conpound shall be applied by neans of Protex power sprayer
or equal .

The conpound shal | adhere to danp concrete having a horizontal or
vertical surface and forma continuous fil mwhen applied accordi ng
to the nmanufacturer's instructions. Wen dried, the Gonpound
shall not be tacky and nust adhere to the concrete surface even
under norrmal pedestrian traffic conditions. The film shall not
render the concrete surface slippery. The conpound shall be cl ear
or translucent, resinous base, non-bitunmnous. It shall contain a
fugitive dye, readily distinguishable upon the concrete for at
least four hours after application. The colour shall becone
i nconspi cuous wthin seven days of application. The Gonpound
shall equal or exceed the ASTM "Specification for Liquid
Menbr ane- For mng Gonpounds for Quring Goncrete,” Desi gnati on C309.
The water retention efficiency tests shall be carried out in
accordance wth A S T.M Designation CL56.
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2245 SPEQ H CATI ON FOR GONCRETE EXTENS ON

2245 - 1 GENERAL
The work shall consist of excavating and placing a 200 nm [ift of
concrete base in areas where proper conpaction of asphalt gutter
pat ch can not be achi eved or as directed by the Engi neer.
2245 - 2 MATER AL
a) (ncrete
15 MPa concrete shall conformto Specification 2500 and 2550.
2245 - 3 GQONSTRUCTT ON

The area in which the extension is to be placed shall be cleaned out
to ensure that a 200 nmlift of concrete base can be placed. The
concrete shall be placed to 50 nmto 75 nmbelowthe lip of gutter or
as shown on the plans or as designated by the Engineer. The concrete
shal| be surfaced raked to give a rough texture. The exposed gutter
repair shall be properly barricaded for the protection of pedestrians
and vehicul ar traffic until the asphalt patch of overlay is placed.

Were it is practical, the concrete (base) extension nust be placed
in one continuous section. At cold joints between existing and new
concrete base or when construction joints are allowed, 10M steel
dovels, 600 mMmlong, shall be placed at 1.0 netre intervals unless
ot herw se desi gnated by the Engi neer.

Were wdth of concrete base is less than 300 mmin parking |anes,
dowel s nay be | eft out.

After the concrete has been finished to cross-section and as soon as
the concrete has set sufficiently, the entire surface shall be
sprayed wth a concrete curing conpound in a nanner and in such
quantity as wll be directed by the Ehgineer. The curing conpound
shal | be applied by neans of Protex power sprayer or equal .

The ontractor shall naintain on the job, sufficient canvas or other
suitable covering to protect all freshly laid concrete from the
action of the el enents.
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2250 SPECI FI CATI ON FOR SO L CEMENT BASE COURSE

2250 -

1 GENERAL

2250 -

The work shall consist of placing a mxture of an approved
granular material, Portland Cenent and water uniformy m xed,
conpacted, finished and cured, in accordance wth these
specifications and conformng to the lines, grades, thickness
and typical cross-sections shown on the plans or as designated
by the Engi neer.

Subgrade shall be Linme Mdified Subgrade as set out in
Speci fication 2150.

2 MATERIALS

A qualified testing |aboratory engaged and paid by the
Contractor shall be enployed to prepare a short-cut design for
the soil-cenment aggregate on which the tender is based. The
short-cut design, including percentage of cenent content by
weight and a sieve analysis shall acconpany the tender
subm ssion. The percentage of cenent content by weight shal
be that anmount necessary to produce a durable product with a
m ni mum seven-day conpressive strength of 3 MPa.

A qualified testing |aboratory engaged and paid by the
Contractor shall be enployed to determ ne the opti mum noi sture
content and density by the noisture-density test for
soil-cement (A.S.T.M D558) and the m ni mumrequired anount of
cenent by the wet-dry and freeze-thaw tests (A S. T.M D559 and
D560). This design shall be provided to the Engineer prior to
start of construction and shall be the basis for soil cenent
base constructed.

The maxi mum pernissible soil cenent |osses of sanples
subjected to 12 cycles of the wet-dry test or freeze-thaw test
shal | not exceed 14%

Fi el d sanpl es taken during construction shall also be required
to neet the conditions of the test procedure.

a) Portl and Cenent

Shall conform to the |atest specifications for Portland
Cenment (CSA Standard AS5).

b) Wat er

Shal | be free from substances deleterious to the
har deni ng of soil cenent.

REVI SED MARCH 15, 1989 2250 1 of 5



C) G anul ar Materi al

Shall be subject to the approval of the Engineer. \Wen
unsui table or wunacceptable material is encountered, it
shall be removed and replaced with select material as
directed by the Engineer.

SI EVE DESI GNATI ON  PERCENT PASSI NG BY WEI GHT

56 mm 100%
5 mm 55% - 100%
2 mm 40% - 100%
400 m 20% - 50%
80 m 6% - 17%
PIasticiHy I ndex 0 - 6

d) M x Desi gn

The mneral aggregate gradation shall be wthin the
limts as set out above. The sieve analysis when plotted
on a sem-log grading chart shall give a snmooth flow ng

curve wthout sharp breaks. The maxi mum perm ssible
variation fromthe job mx formula gradation shall be as
foll ows:

5 mm Si eve + 15%
800 pm Si eve + 10%
80 Mm Si eve + 3%

e) Curing Seal

Shall consist of liquid asphalt varying from MC70 to
MC-250 and from RCG-70 to RC-250 or SS-1 to suit the
conditions of the soil-cenment base and shall conform to
A S. T.M Designation D597 or D598 for Cutback Asphalts.

Wiere SS 1 is used, the dilution with water shall be 1:1.

2250 - 3 CONSTRUCTI ON

Soi | - Cenent base course nmay be constructed with any nmachi ne or
conbi nati on of machines that will produce results that neet
the requirenments of the specifications wth regard to
pul veri zation, cement application, mxing, water application,
i ncorporation of material, grading, conpaction, finishing and
curing.

The approved granular material, cement and water shall be
mxed in a pugmll, either of the batch or continuous-flow
type. The plant shall be equipped with feeding and netering
devices which will add the granular material, cement and water
into the mxer in the specified quantities. Soil and cenent
shall be mxed sufficiently to prevent cenent balls from
formng when water is added. M xing shall continue until a
uniformand intimate m xture of granular material, cenment and
wat er i s obtained.
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The m xture shall be hauled to the roadway in trucks equi pped
with protective covers. The m xture shall be placed on the
nmoi stened subgrade in a uniform |l ayer by an approved spreader
or spreaders. Not more than 30 mnutes shall |apse between
t he placenent of soil-cenment in adjacent |anes at any |ocation
except at longitudinal construction joints. The [|ayer of
soi | -cenent shall be uniformin thickness and surface contour,
and in such quantity that the completed base will conformto
the required grade and cross-section. Dunping of the m xture
in piles or windrows upon the subgrade will not be permtted.

No nore than sixty (60) mnutes shall el apse between the start
of noist mxing and the start of conpaction of soil-cenent.

At the start of conpaction, the percentage of noisture in the
m xture based on oven-dry weights, shall not be below or nore
than two percentage points above the specified optinmm
nmoi sture content, and shall be less than that quantity which
will cause the soil-cenment mxture to becone unstable during
conpacti on and fini shing.

The specified optimum noisture content and density shall be
determned in the field by the Engineer or his representative
by the noisture density test A S.T.M Designation D558 on
representative sanples of soil-cenment base mxture obtained
fromthe area being processed.

Prior to the beginning of conpaction, the mxture shall be in
a loose condition for its full depth. The |oose mxture then
shall be uniformy conpacted to the specified density within
two hours. During conpaction operations, shaping may be
required to obtain uniform conpaction and required grade and
Cross-section.

If necessary, during shaping operations, the surface of the
base shall be lightly scarified to renmove any tire inprints on
snooth surfaces left by equipnent. The resulting surface
shall then be conpacted to the specified density. Rol | i ng
shal | be suppl enented by broomdragging if required.

The noisture content of the surface material nust be
mai ntained at not less than its specified optinmm noisture
content during all the conpaction operations.

The soil cenent base shall be conpacted to not |ess than
ni nety-seven percent(97% of the maxinmum Standard Proctor
density as determned by A S. T.M Designation D558.

Any portion of the soil cenent base that has a density of
ninety-five percent (95% or less of the specified density,
shall be corrected or replaced to neet these specifications.

The specified density shall be the nmaxinmm density as
determned on a representative field sanple taken from the
moist mx (A S. T.M D558).
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Surface conpaction and finishing shall be done in such a
manner as to produce in not |onger than two hours, a snooth,
dense surface, free of conpaction planes, cracks, ridges or
| oose naterial.

Full width construction shall be carried out on streets and
lanes to elimnate longitudinal joints and to protect the
subgrade from rain should this occur during the placing
operati on.

At the end of each construction day, or at any tine where
delays will put the conpletion of a roadway beyond the limt
set for completion of the work, a construction joint shall be
made by trinmng the end or side of the conpacted mxture to a

straight line normal or parallel to the centre line of the
road bed and with a vertical face in the thoroughly conpacted
materi al .

Soil cenent for large areas shall be built in a series of
parall el |anes of a convenient length and wi dth that neets the
approval of the Engineer. Straight |ongitudinal joints shal
be formed at the edge(s) of each day's construction, by
cutting back in the thoroughly conpacted material to form a
true vertical face wth the road bed and shall be free from
all shattered and | oose naterial .

No cenent shall be applied when the soil is frozen or when the
air tenperature is less than 5°C in the shade and decreasing.
The Contractor shall cover or otherwise protect any
soi |l -cenent during the seven-day curing period when the air
tenperature falls below 0°C Only such cenment shall be
applied as can be conpletely processed within six (6) hours.

The conpleted soil cenent base shall be covered with a
bi tum nous curing seal. Cure coats shall be applied at a rate
between 0.8 and 1.4 litres per square netre of surface.
Curing seal shall be applied as soon as possible after final
rolling, but in no case, later than twenty-four (24) hours.

The wearing course shall not be applied for a period of at
| east seven days after the conpletion of the bitum nous curing
seal. In the neantine local light traffic shall be permtted
to cross the area.

The surface must be cleaned and repaired at the Contractor's
expense prior to the application of the wearing course.

The surface of the soil cenent shall be such that when tested
with a 3 m straight edge placed in any direction or on the
surface of the roadway, the maxi num devi ation fromthe surface
of the straight edge shall not exceed 10 mm The finished
surface shall conform to the required cross sections and

grades within + 10/mm except that the average |evel of the
finished surfaces shall neither be consistently high or |ow
fromthe design |l evels of the surface of the base course.
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Mai nt enance shall include imrediate repairs of any defects
that may occur. The work shall be done by the Contractor at
his own expense and repeated as often as nay be necessary to
keep the area continuously intact. Faulty work shall be
replaced for the full depth of the treatnent. Any |ow area
shal |l be renedi ed by replacing the material for the full depth
of the treatnent rather than by adding a thin layer of soil
cenent to the conpl eted work.

2250 - 4 ACCEPTANCE

The "Short-Cut" test procedure will not be acceptable for
determnation of cenent contents, but may be wused for
confirmation of cenent contents. The "Rapid Test" procedure
wi Il not be accepted.

The percentage of cenment by weight as determned utilizing
A.S. T.M Test Designations D559 and D560 shall be that which
is necessary to give a durable product wth a mninm

conpressive strength of 3 MPa on a seven-day test. At |east
one field density and noisture test will be carried out by the
Engineer or his representative per 150 linear netres of

roadway construction to determne if the material is conpacted
to the mninmumdensity specified. This test shall be paid for
by the Oaner.

At | east one test for cenent content of soil cement m xtures,
as determned by A S T.M Test Designation D806, shall be
carried out by the Engineer or his representative per 150
linear netres of roadway construction. This test shall be
paid for by the Oaner.

The basis of acceptance or rejection of the placed soil cenent
shall be the seven-day conpressive strength. Conpr essi ve
strengths found to be between 2.0 and 3.0 MPa shall be
accepted with the paynent reduced in accordance with the
foll ow ng formul a:

Paynment Reduction = Specified Strength - Actual Strength
Specified Strength

X 1.7 x Unit Price Bid

Seven-day conpressive strengths below 2.0 Ma shall be
rejected and the contractor shall renove and replace the
understrength soil cenent at his expense.

The area of wunderstrength or rejected soil cenment shall be
that which is represented by the wunderstrength seven-day
conpressive strength nmolds as determ ned by the Engineer, but
in no case shall exceed 150 Ilinear netres of roadway
construction, represented by each understrength sanple.
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2260 SPECI FI CATI ON FOR SAND ASPHALT BASE COURSE

2260 - 1 GENERAL
The work shall consist of an intimate mxture of mneral
aggregate, filler and asphaltic binder, combined in accordance
with these specifications, laid to a conpacted thickness as
specified by the Engineer, conformng to lines, grades and
cross-section as shown on the plans.
Subgrade shall be Linme Mdified Subgrade as set out in
Speci fication 2150.

2260 - 2 MATERI ALS
Materials shall be in accordance wth the standard

specifications of the Asphalt Institute, unless otherw se
specified in this section.

a) Aggregates

Shall consist of hard durable, uniformy graded crushed
gravel or steel slag. It shall be clean and free from
adherent coatings and extraneous nmaterial such as wood,
roots, et cetera. The m ni nrum sand equival ent shall be
30%

The gradation of mneral aggregate shall be within the
followwng imts:

S| EVE DESI GNATI ON PERCENT PASSI NG BY WEI GHT

20 mm 100%

10 mm 85% - 100%

5 mm 65% - 93%

2 mm 45% - 80%

800 pm 30% - 55%

400 pm 15% - 37%

160 ym 4% - 20%

80 pm 2% - 6%
The percentage passing the designhated sieve sizes for any
representative sample shall, when plotted on a sem-I|og
(E:j)radikng chart, show a snooth flowi ng curve w thout sharp

r eaks.

b) Percent Bitunen

The percent bitumen shall be sufficient to make the mx

wat er pr oof . Molds will be nade with different asphalt
contents and placed in a water bath to determne the
amount of water absorbed. The maxi num anount of water

absorbed after subnerging for twenty-four (24) hours
shal |l be 1.5% by wei ght of the Marshall nold.
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C) Mneral Filler

When the mneral aggregate is deficient in mneral filler
the Contractor shall add in the weight hopper of the
asphalt plant, mneral filler in such quantities as wll
be required to nmeet the gradation of mneral aggregate as
specified above. Mneral filler shall consist of
Portland Cement, Pozzoline, comercially ground stone
dust, or other mneral dust approved by the Engineer.
Mneral filler shall have a Plasticity Index of zero, and
when tested by neans of |aboratory sieves, it shall neet
the foll owi ng requirenents:

% passi ng 800 ym si eve - 100%
% passi ng 160 ymsieve - not |ess than 85%
% passing 80 ymsieve - not |ess than 65%

d) Asphaltic Binder

Shal |l have a penetration of Oiginal Sanple at 25 °C, 100
grans, 5 seconds of 150 — 200 (A).

The limts of the viscosity and penetration shall be as

foll ows:
LIMTS
Vi scosity 155 _/8 _50 _92
Penetrati on 150 150 200 200

e) M x Design and Proportioning

The Contractor shall submt a job mx forrmula for the
Engi neer's approval prior to commencenent of the work.
This job mx forrmula shall be based on representative
samples from the stockpile to be used for sand asphalt
base construction. The Marshall Method of mx design
shall be used. M ninum 50 bl ow Marshall Stability - 3200
newt ons, Per Cent Air Voids - 3-6, Flow 0 - 5 mm

The mneral aggregate gradation shall be wthin the
limts as set out in above and the maxi num perm ssible
variation fromthe job mx formula gradation shall be as

foll ows:
10 mm si eve + 5%
2.5 mm si eve + 12%
800 ym si eve + 10%
80 pm si eve + 5%

REVI SED JANUARY 2003 2260 2 of 3



f) Pl ant Operation

Tenmperatures shall be controlled in accordance wth the
followwng Iimts:

Degr ees Cel si us

Maxi mum Tenper at ur e Asphal t Bi t um nous
Penetration of Dry St or age Mx at the
Asphal t Aggr egat e Tenperature  Pugm ||
150- 200( A) 160 °C 120 - 150 125 - 135

The bitum nous aggregate inmmediately before entering the
pugnm ||l shall not contain nore than one-half percent noisture
by wei ght.

2260 - 3 CONSTRUCTI ON

Where the area to be paved is a prepared aggregate base or
sub-base, it shall be prined as directed by the Engi neer, and
i n accordance with the specifications for "Prinme Coat"

A "Tack Coat" shall be applied to bond successive |ayers of
the sand asphalt base at a rate as specified in the
specifications for "Tack Coat".

The Bitumnous Mxture shall not be spread when the air
tenperature is below 2 °C The mxture shall be laid at a
tenperature of the mx of not lower than 105 °C, nor nore than
140°C. The m xture shall be spread by nmeans of a nechani cal
sel f-powered paver except for those areas inaccessible to the
mechani cal paver. The conplete operation of spreading and
conpacti on shall be done in daylight hours. The m xture shall
be compacted so that upon conpletion, the density of the
asphalt base shall be not less than ninety-five (95% percent
of a standard fifty bl ow Marshall Conpacti on Test.

Transverse joints in succeeding courses shall be offset at
| east 600 mMm Longi tudinal joints shall be offset at |Ieast

150 mm

Any irregularities which vary nore than 10 nmin 3 m shall be
correct ed. Irregularities which may develop before the
conpletion of rolling shall be renedied by |oosening the mx
and removing or adding material as may be required. The
finished grade shall be wthin + 10 mm of design grade
vertically and within + 100 nm horizontally. The average

| evel of the finished grade shall neither be consistently high
or | ow from desi gn grade.

The depth of each conpacted |ift of sand asphalt base shall
not be greater than 80 mm unless witten authorization is
obt ai ned fromthe Engineer.

No traffic shall be permtted on the conpleted sand asphalt
base until it has cooled to 60 °C.
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2300 SPEA H CATT ON FAR ASPHALTI C PR MER (R TAXK GOAT
2300 - 1 GENERAL

The itens or work covered by the section are those required for the
suppl y and application of asphaltic naterial as a prine or tack coat
for a conpacted base course.

2300 - 2 MATER ALS

The bitumnous nmaterial shall be MZ/0 to M250, RC/0 to R250 or
SS1 Were SS1is used, the dilution wth water shall be 1:1.

2300 - 3 GONSTRUCTT QN

a) Preparation
1. Asphalt Piner

Inmedi ately prior to applying the asphalt priner, the
surface of the base course shall be brought to uniform
cross-section by patching all depressions and defective
areas using an approved patching naterial and by renoving
al bunps and irregularities. Al loose and foreign
naterial shall be renoved by |ight sweeping.

2. Tack Goat

The pavenent shall be clean and dust free. Wen thoroughly
set, the tack coat shall be covered immediately or
protected fromtraffic until covered.

b) Application

Lpon the prepared surface, the asphalt shall be applied
uniformy, at arate of 1.5 litres per square netre for asphal t
priner, at arate of 0.5 litres per square netre for tack coat,
and a rate of 1.0 litres per square netre for cure coat as
directed by the Engineer. The asphalt priner shall be applied
only when the surface is dry or slightly danp unl ess otherw se
alloned by the BEngineer in witing, and only when the air
tenperature in the shade is above +2 C The application
tenperature of the asphalt priner shall be specified by the
Mnuf act urer .

To ensure uniformty of application, a drip pan shall be
inserted under the nozzles when the application is stopped, and
bui | ding paper shall be spread over the treated surface to allow
sufficient distance on restarting so that the nozzles are
operating at full force when the untreated surface is reached.
The buil ding paper shall then be renoved or destroyed. A narrow
spout pouring pot or hand spray shall be used to apply priner
naterial necessary to touch up any spots unavoi dably missed by
the distributor.
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ncrete work adjacent to the roadway shall be conpletely
protected fromthe application operation by a covering approved
by the Engineer. Any unnecessary splashing of the concrete
shall be cleaned at the Qontractor's expense. The ontractor
shall maintain the prined surface until the surface course has
been pl aced. M ntenance shal | include spreading any additi onal
sand and patching any breaks in the prined surface wth
addi tional asphaltic naterial.

The pressure distributor used for applying asphaltic naterials
shal | be equipped wth pneunatic tires and shall be so designed
and operated as to distribute the asphaltic nmaterial in a
uniformspray wthout atomzation, in the anount and between the
l[imts of tenperature specified. It shall be equipped wth a
fifth wheel speed tachoneter registering netres per mnute and
so located as to be visible to the truck driver to enable himto
naintain the constant speed required for application at the
specified rate. The punp shall be operated by a separate power
unit, or by the truck power unit. It shall be equipped wth a
tachoneter registering litres per mnute passing through the
nozzl es and readily visible to the operator.

Quitable neans of accurately indicating at all tines the
tenperature of the asphaltic naterial shall be provided. The
thernoneter well shall be so placed as not to be in contact wth
a heating tube. The distributor shall be so designed that the
nornal wdth of application shall not be less than 2 m wth
provision for the application of |esser wdth when necessary.

If provided wth heating attachnents, the distributor shall be

so equi pped and operated that the asphaltic naterial shall be
circulated or agitated throughout the entire heating process.
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2325 SPEAQ H CATI N KR THE SLPALY OF ASRHALTI C GONCRETE

2325 - 1 (BNERAL

The Asphaltic Goncrete shall consist of a honogeneous mixture of
mneral aggregate, filler and asphaltic binder, conbined in
accordance wth these Specifications.

Wiere a standard, specification or test nethod is referenced in this
specification, the current version shall apply.

2325 - 2 MATERALS

a) Agoregate

Shall consist of hard, durable, unifornhy graded, crushed gravel
or steel slag and shall not contain organic or soft naterials
nor naterials that break up when alternately frozen and thawed
or wetted and dried, nor other deleterious naterials.

Wien tested according to ASTM Designation CL36, Mthod of Test
for Seve Analysis, the naterial shall neet the followng
gradation requi renents:

S BVE [CES G\ATI ON PERCENT PASS NG BY VA G
12. 5 nm Max. 16 nm Max. 20 nm Max.
Agar egat e Agar egat e Aggregat e
20 nm 100%

16 nm 100% 85%- 100%
12.5 nn 100% 90%- 100% 75%- 93%
10 nm 90%- 100% 79%-  92% 65%- 90%
5 mm 55%- 85% 50%- 72% 40%- 65%
2 mm 30%- 65% 32%- 51% 25%- 46%
800 pm 20%- 45% 20%- 35% 15%-  32%
400 ym 10%- 30% 15%-  27/% 13%- 25%
160 pm 5%- 15% 7%- 15% 7%- 15%
80 ym 2%- 10% 4%- 11% 4%- 11%

The naxi num aggregate size for type of roadway shall be in
accordance wth the fol |l owng tabl e

TYFE (F ROD MAXI MM AGEREGATE 9 7ZF
Local / Resi denti al 12.5 nrmor 16.0 mm

@l I ector/Bus Route 16.0 nm
Ateria/lndustrial 16.0 nmor 20.0 nmn

If aggregate has insufficient naterial passing the 80 ym sieve,
the Gntractor shall supply mneral filler, approved by the
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Engi neer, in the proportions required.

The mininum sand equival ent value shall be 45 when tested in
accordance wth ASIM 2419, Sandard Test Mthod for Sand
Equi val ent Val ue of Soils and H ne Aggregat es.

The coarse aggregate nust conformto the requirenents for gravel
ASTM Desi gnat i on D692.

The fine aggregate nust conform to the requirenents of the
Sandard Specifications for fine aggregate for B tuninous
ncrete Pavenents, ASTM Desi gnati on DLO73.

b) Mneral Hller

Wien the mneral aggregate is deficient in mneral filler, the
ntractor shall add in the weigh hopper of the asphalt plant,
mneral filler in such quantities as wll be required to neet
the gradation of aggregate as specified above. Mneral filler
shal | consist of Portland Cenent, Pozzolan, conmercially ground
stone dust, or other mineral dust approved by the Engineer.
Mneral filler shall have a plasticity index of zero.

c) Asphaltic B nder

The asphaltic binder shall be uniform in character, free of

vater and shall not foamwhen heated to 175 C It shall neet
the fol l ow ng specifications:

ASTM ASTM Soeci fications
Gharacteri stics Test Method  150-200( A 300- 400( A

MN  MX  MN MX

Penetration, @25 G 100 g, 5 sec. B3} (see table (see tabl e
M scosity @60 G MPA's 2171 bel ow) bel ow)
Aash Point (Qevel and Qren Qup), C D02 205 - 175 -
Thin HImGQren Test Veight Loss, nax % DOL754 - 1.0 - 2.0
Penetration @25 ‘Cof residue, %of orig. B3} 50 - - -
Ductility: @25 C D113 100 - - -
Solubility in Trichl oroethyl ene, mn % 2042 99.5 - 9.5 -

The limts of the viscosity and penetration shall be as fol | ows:

LIMTS

_18 30 _92

150-200(A M scosity 50
150 200 200

Penetrati on

26.5 17 27
300 400 400

300-400(A M scosity
Penetrati on

g5 gl

Revised JANUARY 2002 2325 Page 2 of 5



d  Recycled Mxes
300-400(A nay be used for recycle applications upon approval of
the engi neer. The mxed binder from the recycle and the
300-400(A) shall fall wthin the conditions outlined above.

e) Mx Design Procedure

Prior to the conmencenent of any work, the contractor shall
enploy a testing laboratory to produce a laboratory mix design
and nake reconmendations concerning blending of mneral

agor egat es.

The asphalt cenent and mineral aggregates shall be unifornhy
coni ned in such proportions as to produce a suitable mxture
that produces the properties called for in this specification.

The | aboratory mix designis to conply wth the requirenents for
Secification 2325, THE SPRLY F AFPHATIC QNREIE 2
MATERALS a), b), c) and d) and follow the Mrshall Mthod of
mx desi gn.

The Marshall Mthod of mix design shall be used in accordance
wth ASIM Designation D 1559 or AASHIO T245, Resistance to
Fastic How of Btumnous Mxtures Using Mrshall Apparatus.
The mix, for Mninum50 B ow Mrshall Sability, shall conform
tothe followng criteria

Local Residential 5, 700 Newt ons

@l | ector/Bus Route 7,000 Newt ons
Ateria/Industrial 10, 000 Newt ons
MninumRetai ned Sability 70%o0f Initial Sability
%\oi ds of Total Mx 35

MnimumV. MA (Mx. Agg.) 15%(12.5 nm)

14.5%( 16 nm)
13.5%(20 nm)

Mixi numH ow i n mMm 5
Mni numH owin nm 2

The retained stability test is to ensure that the asphaltic mx
has reasonably good durability. Qne of the Mrshall specinens

is soaked in a vater bath at 60 C for twenty-four hours. A
Mrshall stability perforned on this specinen shall have
retained a mni numof 70%of the initial stability.

M ni num F | m Thi ckness 7.5 ym
HIm thickness shall be determned in accordance wth

Saskat chewan H ghways and Transportation Sandard Test Procedure
STP 204- 19.
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f) Job-Mx Formul a

The job-mx formula is the target aggregate gradation and
asphalt cenent content for plant production.

The ontractor’s quality control laboratory wll test a trial
batch of the proposed job-mix formula to verify the |aboratory
mx design. If the initial tria batch fals, the Gntractor
Wl submt results of further trial batch tests perforned by
its laboratory wuntil successful results are obtained. The
| aboratory mix design and proposed job-mix formula wll not be
approved until successful results are obtai ned.

The approved job-mx formula shall conply wth the requirenents
of Specification 2325, THE SUPRLY OF ASPHALTIC QONRETE 2
MAERALS a), b), ¢), d) and e).

The nmaxi num permssible variation in the aggregate gradation of
the actual hot mix produced fromthe job-mx fornul a shall be as

fol | owns:
20 nmsi eve + 5%
16 nmsi eve + 5%
12.5 nmsi eve + 5%
10 nmsi eve + 5%
5 nmsi eve + 5%
2 nmsi eve + 4%
800 ymsi eve + 3%
160 ymsi eve + 2%
80 pmsi eve + 1. 5%

Hot mx asphalt shall not be supplied until the Engineer gives
permssion in witing to proceed wth a specific job-mx
formul a. The job-mx formula shall remain in effect until
changes are approved in witing by the Engi neer.

The three point noving average of asphaltic binder in the mx
shall not vary by nore than zero point three percent (0.3% from
the job-mx fornul a desi gn.

Al of the above nentioned tests, l|aboratory mx designs
and job mx fornula confirnations shall be at the expense
of the Contractor.

2325 - 3 GONSTRUCTT QN

a Hant Qperation

The asphalt paving plant shall be capable of turning out a
uniformmx of previously designed proportions and to naintain
this mx. The nachine shal| be equi pped wth screens and bi ns.
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end of section

Proportioning nmay be done by weight or volune and nust be
accurate. The asphalt nay be done by weight or vol une and nust
be accurate. The asphalt storage tanks shall be protected from
open flane and be equi pped wth an easily read ther nonet er.

Tenperatures shall be controlled in accordance wth the
followng limts:

Maxi num Tenper at ur e Asphal t B t uni nous
Penetration of Dy S orage Mx at the
Asphal t Adaregat e Tenperature  Pugnil |
150- 200( A 160 C 120-150 C 115150 C
The bitumnous aggregate, immediately before entering the
pugmll, shall not contain nore than one-half percent (1/2%
noi sture by weight. In the case of recycled mx, the naxi num

tenperature of the aggregate nmix just prior to adding binder,
shall be 160 C

The hot mix wll be conpared to the job-mix formula and the
Mirshal | properties to determne the acceptance of the asphalt
concrete product.

by Qality Gntrol

Before commencing hot mix production, the ntractor shall
submt to the BEngineer a quality control plan. This plan shall
include by whom the tests wll be perforned and shall state
which tests wll be perforned and at what frequency.

ntractor shall be responsible for the final product of
asphal tic concrete production neeting the requirenents of these
speci fications including the approved job mx fornul a

The ontractor shall provide copies of al quality control
testing to the Engi neer.
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2350 SPECI FI CATI ON FOR THE PLACEMENT OF ASPHALTI C CONCRETE SURFACE COURSE
OR FULL DEPTH STRUCTURE

The work shall consist of placing asphaltic concrete to a
conpacted thickness conforming to the Ilines, grades, and
cross-sections as shown on the Plan or as designated by the

As specified in Specification 2325.

2350 - 1 GENERAL

Engi neer.
2350 - 2 MATERIALS
2350 - 3 CONSTRUCTI ON

The mixture shall be transported fromthe mxing plant to the
work in vehicles with tight netal bottons previously cleaned
of all foreign materials. Wien directed by the Engi neer, the
vehicle shall be suitably insulated and each |oad shall be
covered with canvas or other suitable material of sufficient
size to protect it from weather conditions. The inside
surface of all vehicles may be lightly lubricated with a thin
oil or soap solution prior to |oading, but excess lubricating
will not be permtted.

The mixture shall be laid with a nechanical selfpowered
spreader capable of spreading the mxture true to |line, grade
and crown as required. The paver shall be equipped with

hopper and distributing screw of the reversing type to place
the mxture evenly in front of adjustable screeds. The paver
shal | be equipped with an adjustable strike off screed of such
design that drag marks will be elimnated and with built-in
tanpi ng bars for conpaction during spreading.

The Bitumnous Mxture shall not be spread when the air
tenperature is less than 2 °C.  The asphaltic concrete m xture
shall only be laid on a base which has been approved by the
Engi neer. The Contractor shall renove all |oose and foreign
material and water. The mxture shall be delivered at a
m ni rum tenperature of 110 °C and a naxi num tenperature of
150 °C.

The mxture shall be laid and rolled to the wdths and
t hi cknesses shown on the drawings or as directed by the
Engi neer. The finished surface shall have the m ni mum nunber
of longitudinal joints practicable.

Where a pavenent greater than 80 mm thick is specified, it
shall be laid in tw lifts. The second |ift shall not be
pl aced over the bottom |ayer until the tenperature is 60 °C

Where a pavenent which is 80 mm or less in thickness is
specified, it may be laid in one lift and rolled to the
requi red thickness. Before rolling is started, the surface
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shal |l be checked, inequalities in depth adjusted and fat spots
or sandy accumulations replaced and irregularities in
alignment or grade along the outside edge shall be corrected.
The Contractor shall provide conpetent workmen to correct
irregularities as outlined. The paver shall operate on a
schedul e approved by the Engineer, but in no lane for nore
t han one day before the adjacent lane is placed.

A constant supply of hot asphalt must be supplied so that
there is no delay in work. Qherwise, if the tenperature of
the unconpacted mat cools below 110 °C, the Contractor shall
cut back the mat to the graded and conpacted area.

Areas which are inaccessible to the spreading nachine nmay be
paved by other nethods, as directed by the Engi neer. When
aut hori zed by the Engi neer, notor graders or approved types of
truck attached spreaders shall be used to pave inaccessible or

irregularly shaped areas. Hand raking shall be kept to a
nm ni mum
Except when otherwise required to fill the conplete concrete

gutter section, renove asphalt entirely from the gutter
section and round out the edge of the asphalt nat adjacent to
the face of gutter before the mat is rolled or conpacted.

A continuous well-sealed bond is required between old and new

surf aces. The contact surface of all Ilongitudinal joints
shall be painted with a thin and uniform coat of hot asphalt
primer before placing the new mx. Were the asphaltic

concrete material is placed in two layers, longitudinal joints
inthe two |layers shall be staggered by a mini numof 150 nm

When matching a longitudinal joint to a previously laid nat,
an overlap of not less than 25 mmnor nore than 75 mm shall be
nade. The depth of the overlapping mat should be enough so
that subsequent conpaction after rolling will bring the new
mat down only to the level of the adjacent mat.

The rollers shall be kept in continuous notion while on the
hot mat in such a manner that all parts of the pavenent
recei ve equal conpression. Rollers shall be operated by
conpetent and experienced personnel. Vibratory rollers shall
not be used on soil cenent base.

Al rolling shall proceed as directed by the Engineer, but in
general, shall be 1ongitudinal. Alternate trips of the
rollers shall be slightly different |engths.

The notion of the rollers shall be slow enough at all tinmes to
avoid displacement of the hot mxture. Any di spl acenent
occurring as a result of reversing the direction of the
roller, or fromany other cause shall be corrected i nmediately
by the use of lutes and fresh m xture when required.

Where new pavenent structure abuts the existing pavenent
surface that is 100 mmthick or greater, the Contractor shall
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cold plane 50 mm of existing surface for a distance of a
mnimm two (2) netres to allow the top lift to be placed
across the construction joint. The end of the mlled joint
shall be produce a straight line across the paved surface with
a vertical face to pave to. For existing pavenent surfaces
less than 100 mm thick, sawcutting is acceptable. The
finished surface across the joint shall be smpoth, such that
when a three (3) netre straight edge is placed across the
joint, no gaps appear between the straight edge and the
pavenent edge.

Areas inaccessible to the roller shall be conpacted by tanping
wi th nechani cal or hand tanpers.

The breakdown rolling shall take place as closely behind the
laying machine as the tenperature and condition of the mat
will allow If used, pneurmatic tire rolling will be rmade with
the tire pressure at a level such that only light rutting is
evi dent . Maxi mum densities are attained when tire pressures
are raised as rapidly as the mix stability wll permt.
Pneumatic rolling shall continue until two conpl ete coverages
have been made by the roller with the tire pressure at 850 kPa
for collector, industrial and arterial roads and 600 kPa for
residential roads. Pneumatic rolling is to be conpleted
before the tenperature of the placed mx falls bel ow 95 °C.

Steel tire rolling - For final rolling, a steel tire roller
shall be used. After final rolling of the surface course, the
asphalt shall meet the gutter at an elevation of 10 nmm above
and along the entire lip of the gutter except on the high side
of superelevation curve where it shall be flush with the lip

of the gutter. Final rolling shall be carried on until all
roller marks are elimnated and no further conpaction is
possi bl e.

Sufficient rollers nmust be maintained on job site to insure
full conpaction of asphalt mx before tenperature of mx falls
bel ow 95 °C.

The asphaltic finished surface shall be true to the required

profile and cross-section, with a tolerance of + 5 mmfromthe
required elevations. The finished grade shall neither be
consistently high or low from the design grade. The surface
shall show no depressions or bunps exceeding 5 mm under a
straight edge three 3 m (mnimun) long, placed parallel to the
road centre line.

Wiere water valve boxes or manholes are rebuilt, constructed,
rai sed or lowered and/or adjusted in conjunction with surface
construction or renewal, adjust the appurtenances such that
the top surface of the appurtenance is flush with the finished
grade of the pavenent, sidewal k or boul evard.

After placing, rolling and conpacting the asphalt, depressions
or bunps neasured centerline to the top of the appurtenances
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under a straight edge a mninmum of 3m long placed parallel to
the road are not to exceed:

Appur t enance Depr essi on Bunp
wat er val ve boxes 10 nm 5 mm
fl oati ng manhol es 5 mm 5 mm
solid manhol es 10 nm 5 mm

Bunps exceeding 5 mm are not all owed.

Any uplifting or settlenment of water valve boxes and/or
manhole frames shall be corrected to conform to this
speci fication.

The average asphalt concrete thickness nust neet or exceed the
required thickness and in no case shall any individual core
t hi ckness be thinner than 5 nm of the required thickness.

Wien deviations in excess of the above tolerances are found
the pavenent surface shall be corrected by nethods
satisfactory to the engineer.

The conpleted pavenent shall have an average density of
ni nety-ei ght percent (98% and in no case shall any individual
density test be less than ninety-six percent (96% of the
| aboratory conpacted density as determ ned by ASTM Designati on
D1559 or AASHTO T245, Resistance to Plastic Flow of Bitum nous
M xtures Using Marshal |l Apparatus, using a compaction of fifty
blows for each face. The intent is that a long term durable
product be provided.

The field density shall be taken in accordance with ASTM
D2950, Standard Test Method for Density of Bitum nous Concrete
in Place by Nucl ear Mt hods.

No traffic shall be allowed on the finished surface until it
has cooled to 60 °C or until permtted by the Engi neer.

Quality Control

Before conmencing hot mx production, the Contractor shall

submit to the Engineer a quality control plan. This plan
shall include by whom the tests will be performed and shall
state which of the follow ng conponents of the test wll be

perfornmed and at what frequency.

Contractor shall be responsible for the placenment of asphaltic
concrete neeting the requirenents of these specifications.
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2390 SPECI FI CATI ON FOR CRACK SEALI NG

2390 - 1 GENERAL
The work shall consist of preparing and sealing cracks an
excess of 2 mmwidth of as determned by the Engineer. Al
deci sions concerning the extent of sealing required are final.
An inspection shall be made in late spring of the year
followng conpletion of the pavenent. Any cracks which
warrant sealing at the tine of inspection, plus any cracks
whi ch devel op and warrant sealing until the time of sealing,
shal | determne the extent of the sealing required.

2390 - 2 MATERI ALS
The crack sealant shall be a high quality asphalt - rubber
seal ant whi ch neets requirenents of ASTM D- 3405 such as Crafco
Asphalt Rubber Plus or approved equal capable of providing
long life, healability, low service tenperature flexibility
and high service tenperature resistance to fl ow.

2390 - 3 CONSTRUCTI ON

Cracks and joints shall be cleaned using appropriate routing,
sawi ng, brushing, blowing, or other techniques to provide
intact bonding faces which are free of noisture, dust, or
ot her contam nants.

Cracks shall be w dened using a router to form a seal ant
reservoir which is 10 mm wide and 20 mm deep. The routed
cracks should then be cleaned with conmpressed air heated to
815 °C to renove all dust and free all noisture and then
seal ed in such a manner that the sealant is surface |evel upon
cool i ng.

The seal ant shall be applied using a nelter-applicator unit.

The nelter-applicator unit shall be a self-contained double
boiler device with the transmttal of heat through a liquid
having a mninmum flash point of 315 °C It nmust be equi pped
with an on board autonmatic heat controlling device to permt
the attai nment of a pre-determ ned tenperature, then, naintain

that tenperature as long as required. The unit shall also
have a neans to vigorously and continuously agitate the
sealant. The sealant shall be applied to the pavenent under

pressure supplied by a positive displacenment punp.

The cracks nust be sufficiently dry to permt bonding of the
seal ant. The contractor shall ensure traffic is not permtted
on the newy sealed surface for a period of one (1) hour from
conpl etion of the crack sealing.
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2400 SPEA H CATI ON FAR PARTLAND CBMVENT GONCRETE PAVEMVENT

2400 - 1 GNRAL
This Specification shall cover the preparation of Portland GCenent
oncrete for, and all concreting operations relating to, the
construction of Portland Genent (oncrete pavenents, curbs, gutters,
private approaches, bullnoses, nedian slabs and other related
concr et e works.
The work to be done by the Qontractor under this Specification shall
include the supply of all materials, and the furnishing of all
superi nt endence, overhead, |abour, equipnent, tools, supplies and all
other things necessary for and incidental to the satisfactory
per fornance and conpl etion of all work as herei nafter specified.
Were a Sandard is referenced in this Specification, the current
version of that Sandard shall apply.

2400 - 2 MATER ALS

a) General

The ontractor shall be responsible for the supply, safe
storage and handling of al nmaterials set forth in this
Soeci fication.

b)  Genent

Al cement shall be either Type 10 Nornal Portland Genent or
Type 30 Hgh Early Srength Portland Genent conforming to the
requi renents of CAN CSA Ab.

Cenent shall be kept in weatherproof storage that wll protect
it fromnoisture and contamnation, and in such a nanner as to
permt inspection, sanpling and identification, where required,
of each |ot.

Check tests of cenent which has been previously approved by the
Engineer, wll be nade fromtine to tine by the Engineer and
any cenent which fails to conply wth the requirenents of
CANCA-A wil be rejected, notwthstanding any certificate of
acceptance that may have been previously given. Genent which
has been reected nust be removed inmediately by the
Gntractor.

c) Pozzol ans

Pozzolanic materials such as Hy Ash shall conform to
CAN CSA-A23.5-MB6, Supplenentary CGenenting Miterials. The nass
of the pozzolan shall not exceed 20% of the total nass of
Cenentitious Material. Its use shall be limted to concrete
placed not earlier than My 1, nor later than Septenber 15, of
each work season.
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d \dter

Wter used for mxing concrete shall be clean and free from
injurious anounts of oil, acid, alkali, organic natter or other
del eterious substances. It shall be equal to potable water in
physi cal and chemical properties.

e) Agaregates

The ontractor shall furnish in witing to the Engineer the
location of the sources where aggregate wll be obtained in
order that sane nay be inspected and tentatively approved by
the Bngineer. (Changes in the source of aggregate supply during
the course of the contract wll not be permtted wthout
notification in witing to and the express approval of the
Engi neer.

1. Hne Agoregate

Fne aggregate shall conform to the requirenent of
CAN CSA- A23.1- M0, Section 5, Agoregat es.

2. arse Aggregate

(arse Aggregate shall conform to the requirenents of
CAN CSA- A23. 1- MO, Section 5, Agoregat es.

The grading of coarse aggregates shall conform to the
requi renents  of Table 2 Goup 1 Aggregate,
CAN CSA- A23. 1- MO.

f) Admxtures

No admxture, other than Ar-Entraining Agent and Type WNW
Witer-Reducing Agent, shall be used wthout the witten
authorization of the Engineer, unless otherwse specified in
the Special Provisions.

The air entraining agent shall conformto the requirenents of
CANB- A266. 1- 8.  The water-reduci ng agent shall be Type VW and
shall conformto the requirenents of CANB- A266. 2- MF8.

g Sorage of Miterial

Al naterials shall be handled in a careful and worknanlike
nanner, to the satisfaction of the Engineer. Sorage of
naterials shall be in accordance wth the requirenents of
CAN CSA3- A23.1- M0, Section 9, Sorage of Miterials, except as
ot herw se specified herein.

h) Incidental Miterials

1. Joint Sealer
The joint seal er shall be a hot-poured el astic type and
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shall conformto the requirenents of ASTM S andard D 3405,
Soecification for Joint Sealants, Hbot-poured, for Concrete
and Asphalt Pavenents.

2. Fbre Joint Hller

Fbre joint filler shall be rot-proof and of the
preforned, non-extruding, resilient type nade wth a
bi tumnous fibre and shall conformto the requirenents of
ASTIM Sandard D 1751, Specification for Preforned
Expansion Joint Fllers for Goncrete Paving and Sructural
onst ructi on.

3. Rei nforcing S eel

Al reinforcing steel shall be supplied according to the
type and di nensi ons as shown on the Draw ngs.

Al reinforcing steel shall conformto the requirenents of
CA Sandard @&30.12-M Bllet-Seel Bars for oncrete
Reinforcenent. If, in the opinion of the Engineer, any
reinforcing steel provided for the concrete works exhibits
flaws in nmanufacture or fabrication, such nateria shall
be inmediately removed from the site and replaced wth
accept abl e rei nforcing steel .

The reinforcing steel shall be supplied in accordance wth
the fol | ow ng requirenents:

-Tie Bars shall be Gade 40 deforned bars.

-Dowel Bars shall be Gade 40 plain bars.

-Bar Accessories shall be of a type approved by the
Engi neer .

Al reinforcing steel shall be straignt and free from
paint, oil, mll scale and inurious defects. Rust,
surface seans, or surface irregularities wll not be cause
for reection provided that the mninum dinensions,
cross-sectional area and tensile properties of a hand
wre-brushed specinen are not less than the requirenents
of CSA Sandard G30. 12M

Epoxy (oating naterial shall be Scotchcote 213, fusion
bonded epoxy coating as nanufactured by the 3M Gonpany or
approved al ternate.

The coating shall neet the foll owng general requirenents:

i ASTM G4-72 Inpact Resistance of B peline
atings - Falling Wi ght Test.

ii. A - NEEP No. 16

. ASTM G 1044-73 Resi stance of Transparent
Hastics to Surface Abrasion.
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JANUARY 2001

iv. ASTM  @G7-72 Penetration Resistance of
R peli ne Goati ngs.

V. ASTM B- 72 Gat hodi ¢ O sbondi ng of R pel i ne
oat i ng.

oat i ng thickness shall be 175 + 50 M cronet res.
Qntinuity of Qating:

-The coating shall be checked visually after cure for
continuity. It shall be free from holes, vaids,
contamination, cracks, and danaged areas.

-The coating shall not have nore than two holidays
(pinhol es not visible to the naked eye) in any |inear foot
of the coating bars. Hbliday checks shall be nade wth a
67-1/2-volt holiday detector in accordance wth the
nanuf acturer' s instructi ons.

-In the event that construction nethods and techni ques
result in damage to the continuity of the epoxy coating on
reinforcenent steel, such as might occur through field
bending of longitudinal tie bars, such danage shall be
repaired using the sane type of epoxy coating naterial as
was used in the original coating operation.

Li qui d Menbor ane- For mng Quri ng Gonpound

Quring conpound shall be white-pignented liquid
nenrane-forming curing conpound conformng to the
requi renents of GEB Sandard 90- G| a.

Pol yethyl ene HIm

Polyethylene film shall be clear or white opaque and
conformto the requirenents of ASTM S andard CL71.

Form Gat i ng
Formcoating shall be of a type approved by the Engi neer.

M scel | aneous Miterial s

M scel | aneous naterials shall be of the type specified on
the Draw ngs or approved by the Engi neer.

Desi gn Requi renent s

1.

M x Desi gn & at enent

For each type of concrete to be used, the Gontractor shall
provi de the BEngineer wth a Mx Design S at enent
certifying the constituent naterials and mx proportions
that wll be

2400 4 of 15



used in the Portland Genent (oncrete. The Gontractor shal |
also supply evidence to the BEngineer that the mx
proportions selected wll produce concrete of the
specified strength, workability and yield.

A wat er-reduci ng agent as approved by the Engi neer and not
exceeding the nanufacturer's recommended quantity nay be
used. Were additional dosage of admxture is required,
witten approval shall be obtai ned fromthe Engi neer.

This Mx Design Satemnent shall be submtted to the
Engineer at least one (1) week prior to the delivery of
any concrete to the job site. nce approved by the
Engineer, all concrete shall be supplied in accordance
wth this Satenent, which shall be called the Job Mx
For mul a.

No changes in the Job Mx Formula wll be permtted
wthout followng the above procedure.

2. Gncrete Srength and Verkability

Proportioning of fine aggregate, coarse aggregate, cenent,
water, air-entraining agent and water-reducing admxture
shall be such as to yield concrete having the required
strength and workability, as follows:

ncrete for Pavenents, Conmercia Approaches, Qurb and
Qutter Sections, Qurbs and Bul | noses

Soecified Gonpressive Srength @28 days of 32 MPa

Mni numCenentitious Miterials content = 320 kg/ ni

Type 10 or Type 30, portland cenent, including no nore
than 20%by nass of approved pozzol an.

Mixi num Vet er/ Genent Ratio = 0.45

Mxi rum S unp = 80 nm

Aggregate Sze: Mixi num 28 nm nom nal
Ar Gontent: 6.5%+ 1%

3. Goncrete for Early Qpeni ng of Pavenent s

It shall be the responsibility of the Gntractor to nodify
the mx design, as required, in order to ensure that the
m ni num conpressi ve strength of the concrete pavenent is
20 MPa and is achieved wthin the early opening
requi renents of the Gontract.

The mix design statenent for this concrete shall be
submtted to the Engineer in accordance wth 2400-2-i
Design Requirenents of this Specification. Hther Type 10
or Type 30 Portland Genent nay be used in attaining this
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higher earlier strength. Qher conditions of 2400-2-i,
Desi gn Requi renents, shall apply.

The concrete cylinders used to test the conpressive
strength of the concrete pavenent for the purpose of
determning the early opening requirenents shal |l be pl aced
inacuring box and shall remain on site near the | ocation
in which the concrete pavenent was placed until the
cylinders are to be tested Sanples for quality control
shal | continue to be lab cured and tested.

j) Supply of Miterials

1. Goncrete Suppl v

Lhl ess otherwse specified in the Soecial Provisions of
the Qntract, the use of a ready-mxed concrete plant only
wll be permtted. ncrete shall be proportioned, mxed
and delivered in accordance wth the requirenents of
CAN CSA- A23.1-MO, Section 18, Production of Qoncrete,
except that the transporting of ready-nmixed concrete in
non-agitating equipnent is not permtted wthout the
witten permssion of the Engi neer.

The discharge of ready-mixed concrete from the transit
mxer shall be conpleted wthin 1 1/2 hours after the
introduction of the mxing water to the cenent and
aggregates, unless an extension of tine is authorized by
the Engi neer.

Al delivery tickets shall indicate the tine of batching.

The ontractor shall maintain all equipnent used for
handling and transporting the concrete in a clean
condi tion and proper working order.

2400 - 3 GONSTRUCTT QN

a) Eui pnent

Al equi pnent shall be of a type approved by the Engineer. The
equi pnent shall be in good working order, kept free from
hardened concrete or foreign naterials, and shall be cl eaned at
frequent intervals.

The ontractor shall at all tines have sufficient standby
equi pnent avai | abl e on short noti ce.

b) Sub-grade, Sub-base and Base (Gourse (onstruction

No concrete work shall commence until the construction of
sub-grade, sub-base course and granul ar base course has been
conpl eted and has been approved by the Engi neer.

G anul ar base course shal |l be specified by the Engi neer.
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c) Forns

Forns for concrete shall be constructed of steel or wood and
shall be sufficiently rigid to prevent lateral or vertical
distortion fromthe | oading environnent to which the forns wil
be subjected. Al forns shall be set to the design grades,
lines and radii as shown on the Draw ngs. Forns shall be
adequatel y anchored and firmhy set in continuous contact wth
the conpacted sub-base to prevent displacenents during concrete
pl acenent . Al formmork in place shall be subject to
inspection and correction of grade and alignnent prior to, and
at any tine during, concrete placenent.

The surfaces of all formmork to come in contact wth the
concrete shall be thoroughly cleaned and treated wth form
coating before concrete placenent. The form coating shall be
applied by brush or spray so as to give the forns an even
coating wthout excess or drip, and shall not be allowed to get
on any reinforcing steel. The formcoating shall not cause a
softening or pernmanent staining of the concrete surface and,
further, it shall not inpede the proper functioning of the
curing conpound.

Forns shall not be renoved for a period of at |east twenty-four
(24) hours after the concrete placenent has been conpl eted.
Renoval of forns shall be done in a careful and worknanlike
nanner in order to avoid danmage to, or spalling of, the
concrete.

Hacenent of Portland cenent concrete pavenent by forned
net hods shall be permtted only at |ocations designated on the
Drawngs and areas too small to permt slip formpaving.

Forns shall be of suitable cross section and strength and
adequately secured to resist the pressure of the concrete when
placed and the inpact and vibration of any equi pnent which they
support, wthout springing or settlenent. The nethod of
connecti on between sections shall be such that the joints shall
not nove in any direction.

Al side forns for this work shall be of netal. These shall be
of shaped steel sections and shall be of a depth at |east equal
to the edge thickness of the work prescribed and shall have a
base equalling 80 percent of the height of the formwth a
mni num base wdth of 150 nm The forns shall be free from
warps, bends or kinks. Approved flexible forns shall be used
for construction where the radius is 60 netres or |ess.

d BHRacing Reinforcing Seel

Al reinforcing steel shall be positioned as shown on the
Dawngs and shall be held in place by positive and
satisfactory neans so that the correct position of the
reinforcing steel wll be naintained after the concrete has
been placed, vibrated and finished. If reinforcing steel is
di spl aced during concrete
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pl acing operations, concrete placenent shall cease and shall
not resune until the displaced reinforcing steel has been reset
toits true design position.

Qce al reinforcing steel is in position, it shall be
i nspected and approved by the Engineer before any concrete is

pl aced. Qherwse the concrete wll be reected by the
Engineer and shall be renmoved by the Gontractor at his own
expense.

Were the Drawngs call for a new slab to be tied to an
existing slab, the Gontractor shall install tie-bars into the
existing slab in the fol | ow ng nanner.

Holes 16 nmin dianeter and a mninumof 230 nm deep shal |l be
drilled into the existing pavenent at the spaci ngs shown on the
Drawngs. Particular care shall be taken to ensure that no
danage to the pavenent results from such drilling operation.
Any danage shall be repaired at the ntractor's expense to the
satisfaction of the Engi neer.

Holes shall be thoroughly cleaned and dried prior to
installation of epoxy. Epoxy, as approved by the Engineer,
shal | be mixed i n accordance wth manufacturer's instructions.

Wsing a nethod approved by the Engineer, the hole shall be
thoroughly coated wth epoxy. A 15 Mtie-bar shall then be
driven into the prepared hol e.

e) Joints

ntraction, isolation and construction joints shall be
constructed, where required, in accordance wth details shown
on the Drawngs or as directed by the Engineer. Al joints in
pavgnent slabs shall be vertical and continuous through the
cur bs.

Isolation joints shall be constructed only where directed by
the Engi neer. A 15 nm thick fibre joint filler shall be
installed in isolation joints. The fibre joint fill shall
extend fromthe base of the concrete slab up to 10 nmbel ow t he
concrete surface. Al isolation joints shall be edged wth an
apiolroved tool to assure no concrete bridges across the joint
filler.

Wiere concrete is to be placed against an existing pavenent
structure, the joint shall be constructed as shown on the
Drawngs, or as directed by the Engi neer.

ntraction joints shall be saw cut by approved nethods to the
di nensions shown on the Drawngs as soon as the concrete is
sufficiently hard so that it wll not be ravelled or danaged by
the Bade. The tine at which all such saw cutting is to be
undertaken shall be determined by the ntractor, nornally
wthin 6 to 24 hours after placenent. The Gontractor shall be
whol |y responsible for all concrete defects arising fromthis
operation and shal |l further correct or replace all such
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defective concrete as nay be required in the opinion of the
Engi neer. The costs of all corrective neasures shal | be
borne entirely by the Gntractor and rej ected concrete shal |
be renoved by and at the expense of the Gontractor clear of
the site of the work.

Inmedi ately after the sawng of each joint, the joint and the
pavenent surface shall be cleaned of all residue left by the
sawng operation. Viien the joint is wet cut, the cleaning
shall be done by water jet having sufficient volune and
pressure to renove the residue. Aternative nethods of
cleaning joints which have been wet cut nust be approved by the
Engineer. Wen the joint is dry cut, the cleaning shall be
done by air jet having sufficient volune and pressure to renove
t he resi due.

Longitudinal joints shall be either formed or sawcut. Wien
longitudinal joint is sawcut, the Gntractor shall ensure that
any residue cleaned from the longitudinal joint does not go
into the previously cleaned contraction joints.

f)  Qoncrete H acenent

No concrete shall be placed until the Engi neer has examined and
approved the layout of the forns, dowels, tie bars and joints,
and the condition and grade of the conpacted base course.
ncrete  placenent nay not proceed when anbient air
tenperatures are below 5 C

The placing of concrete on a base course which is too wet or
too dry, or which is frozen, wll not be permtted. The
prepared grade shall be sufficiently noist to prevent
absorption of water fromthe freshly placed concrete, but nust
be free frommre or water pondage. The tenperature of the
fresh concrete shall not be less than 10 C nor greater than 30
‘C as neasured at tine of placing.

oncrete delivery vehicles wll not be permtted to travel on
the prepared base if, in the opinion of the Engi neer, danage to
the base i s observed to occur.

ncrete shall be placed wthin 90 mnutes of batching and
before it has taken its initia set. Retenpering wll be
permtted only under the conditions specified in Section
18.4.3, Gontrol of Sunp and Ar Gntent, of CAN CSA-A23. 1- M.

oncrete shall be deposited in the forns as nearly as
practicable to its final position in a rapid and continuous
operation in such a nmanner as to require as little rehanding
as possible and to avoid segregation and separation of the
naterials.

The deposited concrete shall be spread by neans of a nechani cal
spreader or by an approved hand nethod. The surface of the
concrete shall then be struck off by nechanical neans in a
nanner such that when the concrete is vibrated and screeded the
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finished concrete wll conform to the cross-section and
el evati on shown on the Draw ngs.

In areas inaccessible to nechanical equipnent, after the
concrete has been vibrated, the surface of the concrete shall
be struck-off nanually wth appropriate tools and in an
approved nanner so that the concrete wll conform to the
cross-section and el evati on shown on the Draw ngs. Neat cenent
or nortar shall not be used to facilitate the finishing
surf aces.

Mechanical vibrators only shall be used to consolidate the
concrete. Spading, hand tanping, using pudd ing rods, or using
other simlar nethods wll not be permtted in place of
vi brati on.

ncrete shall be worked thoroughly around any reinforcenent,
and around enfedded fixtures and into the angles and corners of
the forns. During placenent, concrete shall be sufficiently
vibrated wth suitable equipnent to secure close bond wth the
reinforcenent, to elimnate entrapped air voids, and to ensure
a honogeneous structure and adequate consolidation. Particul ar
care shall be given to placing and vibrating the concrete al ong
the faces of the forns to ensure a dense, snooth surface devoid
of inperfections.

(hce the placing and vibrating of the concrete has been
conpl eted, the forns, shall not be jarred, and any projected
reinforcing steel shall not be disturbed, for a period of at
| east twenty-four (24) hours.

If a slip formpaving nachine is used for concrete placenent,
it shall be of a size and type adequate to handl e the w dth and
t hi ckness of the concrete pavenent to be constructed. The slip
form paver shall distribute the fresh concrete evenly to the
required grade wthout segregation and wthout disturbing the
reinforcing steel. The concrete shall be thoroughly
consol idated by neans of vibrators, struck off to exact grade,
and given a float finish, all automatically and continuously by
the nachi ne. The nachine shall be equipped wth autonatic
controls capable of controlling both the elevation and
direction of the nachine wthin a tolerance of 5 mmfrom the
specified grade and al i gnnent .

The Machine Haced Portland Genent Goncrete shall be placed by
slip formpavers. The paver and rel ated equi pnent, shall place
the pavenent to the full depth, wdth, crown, and grade shown
on the Draw ngs.

The slip form paver shall spread, consolidate, screed, and
float finish the concrete in one pass.

The slip form paver shall be self-propelled and shall be
nounted on two sets of crawer treads each not |ess than 250 nm
wde and 6.5 netres long, except that, where a wdening strip
is constructed adjacent to a previously constructed pavenent
the

REVI SED NOVEMBER 26, 1992 2400 10 OF 15



propelling unit may be nounted on rubber tired wheels. The
nachi ne shall be of anple strength to wthstand severe use and
shall be fully and accurately adjustable for loss of crown or
other derangenent due to wear. Were it is necessary to
operate the paver on adjacent pavenent, the propelling
nechanism nust be rubber tired or the pads of the paver
protected to prevent danage to the pavenent.

The paver shal | be equi pped wth:

1. A nechanically operated prinary strike-off which conveys
the concrete to the vibratory nechani sm

2. Avibrator and tanping bar extending over the full wdth
of the pavenent and operating behind the strike-off wth a
frequency of not |ess than 3,600 VAV

3. A extrusion plate not less than 1 netre in wdth
(neasured longitudinally wth the pavenent); set wth its
| eadi ng bul | nosed edge higher than the trailing edge so
that the concrete is extruded under conpression.

4. A rubber belt no less than 600 nm wde, set behind the
oscillating extrusion plate and operated wth a lateral
novenent of 100 nrmto 200 nm

5. A suitable nechanismto provide automatic control of |ine
and grade while sensing a grade |ine.

The slip forns on opposite sides of the pavenent shall be
connected laterally above the pavenent and the forns by cross
frames of a type which wll assure rigidity. Forns shal |
extend the full depth of pavenent, and the face of the forns
shall not have an inward slope (or batter) of nore than 15
vertical to 1 horizontal. The forns shall be of sufficient
length that the concrete wll remain stable and rigid at the
edges by the tine the forns have passed.

Sip formpavers not conplying wth the specified requirenents
are subject to witten approval by the BEngineer prior to their
use.

g) Edge slunp

Edge slunp shall be controlled to less than 15 nm except where
abutting pavenent is to be placed adjacent to that edge. In
such cases, edge slunp shall be restricted to | ess than 8 nm

h)  Goncrete H nishing

Before initial set has begun, the sequence of operations shall
be the strike off and consolidation floating if necessary,
straight-edging, and final surface texturing.

Ater the pavenent has been consolidated and struck off, it
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shall be scraped wth a 3 netre long straight-edge equi pped
wth a handle to permit operation from the edge of the
pavenent . The straight edge shall be operated parallel to
centre line of the pavenent and shall be noved forward one-hal f
to length after each pass across the slab wdth.
Irregularities shall be corrected by adding or renoving
concrete. Al disturbed areas shall be again straight-edged.
The use of long handled bull-floats shall be confined to a
mninum they nay be used in areas not accessible to finishing
equi pnent or in energency situations.

Followng straight-edging, the edges of al concrete placed
shall be carefully finished wth an appropriate edging tool.
The entire surface shall be textured by a steel or fibre broom
or a type approved by the Engineer drawn across the plastic
concrete surface at right angles to the direction of traffic.
Surface depressions introduced by brooming operations shal | not
be nore than 3 mmdeep.

i) Goncrete Quring

Inmedi ately followng concrete finishing, the surface of the
concrete shall be treated wth a Iiquid nenbrane-formng curing
conpound. The rate of application shall not be |less than that
recoomended by the nanufacturer. The ontractor shall be
responsible for assuring conplete coverage of all exposed
concrete surfaces.

As soon as the side forns are stripped, the edges of all
concrete slabs shall be sprayed. 1In the case of slip form
paving, the edges shall be treated at the same tine as the
pavenent surface. Gare should be taken not to apply curing
conpound to exposed rei nforcing steel .

Li qui d nenforane-forming curing conpound shall not be used when
the pavenent is otherwse protected from cold weather by
pol yet hyl ene film

j) Joint Sealing

The joints shall be thoroughly cleaned of all dirt, |oose
nortar particles and other foreign naterial lodged in the
joints.

Aiter this cleaning and inmedi ately before applying the joint
sealer, the joint shall be blown out wth an air jet having
sufficient volune and pressure to renove dust and |oose
naterial renaining after the cl eani ng operation.

The joint shall then be filled wth joint sealer to the depth
shown on the Drawngs. Qverfilling of joints shall be avoi ded.

The joint nust be surface dry at the tine of filling, and the
anbi ent tenperature nust be at least 4 °C and rising.

REVI SED NOVEMBER 26, 1992 2400 12 OF 15



K)

dinatic nditions

The ontractor shall be responsible for taking all necessary
neasures to protect freshly laid concrete from clinatic
conditions including hot weather, wnd, rain, sleet, snow and
cold weather, to the satisfaction of the Engi neer.

ncrete shall be adequately protected from freezing for a
mninum of seven (7) days after conpletion of placing
operations, or longer as required to ensure that the pavenent
opening requirenents of this Secification are net. Protection
shall be provided such that the surface of the concrete is
maintained a mninum tenperature of 10 °C for the period
speci fi ed.

ncrete danaged as a result of inadequate protection agai nst
climatic conditions shall be renoved and replaced by the
ntractor at his own expense.

pening to Traffic

In no case shall traffic or construction equi pnent be al |l oned
on the pavenent until the concrete has reached a nininum
conpressive strength of 20 MPa as determined by field cured
cyl i nders.

If an early opening requirenent is included in the Gontract, a
conpressive strength of 20 MPa shall be attained wthin the
speci fied openi ng ti ne.

Aso, before the pavenent nmay be opened to traffic and/ or
before the (ontractor nay conmence boul evard grading
operations, the pavenent joints shall be filled wth joint
sealer in accordance wth 2400-3-J Joint Sealing of this
Soeci fi cation.

The BEngineer's decision as to when the pavenent wll be opened
to traffic or construction equi pnent shall be final.

2400 - 4 ACCEPTANCE

a)

| nspection, Testing and Approval

Al workmanship and all material s furnished and supplied under
this Specification are subject to close and systenatic
inspection and testing by the Enhgineer or by the Testing
Laboratory designated by the EnOgineer including all operations
fromthe sel ection and production of materials through to final
acceptance of the specified work. The ontractor shall be
whol |y responsible for the control of all operations incidental
thereto notwthstanding any inspection or approval that nay
have been previously given. The Engineer reserves the right to
reject any nmaterials or works which are not in accordance wth
the requirenents of this Specification.
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There shall be no charge to the Ower for any material s taken
by the Engi neer for testing purposes.

Testing, frequency and interpretation of tests on all naterials
shall conform to CANCSA-A23.1-M)I0 or as superceded in this
Soeci fi cation.

Al naterials shall be approved by the Engineer at least ten
(10) days before any construction is undertaken. If, in the
opinion of the Engineer, such naterials, in wole or in part,
do not conform to the Specification detailed herein or are
found to be defective in nanufacture or have becone danaged in
transit, storage or handling operations, then such naterials
shall be reected by the BEngineer and replaced by the
Qntractor at his own expense.

b)  Access
The Engineer shall be afforded full access for the inspection
and control testing of concrete and constituent materials, both
at the site of work and at any plant used for the production of
concrete, to determne whether the concrete is being supplied
in accordance wth this Specification.

c) DMiterias
Al materials shall conformto CAN CSA-A23. 1- M.

d oncrete Quality

Quality control tests wll be wused to determne the
acceptabi lity of the concrete supplied by the Gontractor.

The Engineer shall obtain sanples of concrete and of the
constituent naterials required for quality control tests.

The frequency and nunber of concrete quality control tests
shall be determned by the Engineer but not |less than stated in
the requirenents of CAN C3A A23. 1- MO.

A outline of the quality control tests is as fol |l ows:

Sanpl es of concrete for all slunp, air and strength tests shall
be taken in accordance wth CAN CSA A23.1-MO (CSA Test Met hod
A23.2-1C Sanpling A astic Goncrete).

Sunp tests shall be nade in accordance wth CSA Test Mt hod
A23.2-5C Sunp of oncrete. If the neasured slunp falls
outside the limts specified in 2400-2-i, Design Requirenents,
of this Specification, a second test shall be made. In the
event of a second failure, the Engineer reserves the right to
refuse the use of the batch of concrete represented. A slunp
test wll be nmade wth every strength test.

Ar content determnations shall be nmade i n accordance with CA
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Test Method A23.2-4C Ar (ontent of Hastic Goncrete by the
Pressure Method. If the neasured air content falls outside the
specified limts, a second test shall be nay at any tine wthin
the specified discharge tine limt for the mx. 1In the event
of a second failure, the Engineer reserves the right to reject
the batch of concrete represented. An air determnation shal l
be nade wth every strength test.

Test specinens shall be nade and cured in accordance wth C3A
Test Method A23.2-3C Mking and Quring Goncrete Qonpressi on
and H exure Test Speci nens.

onpressive strength tests of laboratory cured cylinders at
twenty-eight (28) days shall be the basis for acceptance of all
concrete supplied by the Gontractor. For each twenty-eight
(28) days strength test, the strength of tw conpani on
standard-cured test specinens shall be determined in accordance
wth CSA Test Mthod A23.2-9C (onpressive Srength of
G/lindrical Qoncrete Specinens, and the test result shall be
the average of the strengths of the two specinens. Reduced
paynent for understrength concrete shall be nade in accordance
wth Soecification 2500.

onpressive strength tests on specinens cured under the sane
conditions as the concrete works shall be nade to check the
strength of the concrete so as to determne if the pavenent nay
be opened to traffic; and al so to check the adequacy of curing
and/or cold weather protection. For each field-cured strength
test, the strength of two field-cured test specinens shall be
determned in accordance wth CSA Test Mthod A23.2-9C
Qonpressive Srength of Gylindrical Goncrete Speci nens, and the
test result shall be the average of the strengths of the two
Speci nens.

e) Addition of Vdter

For lowslunp concrete used in slip forned paving only, water
nay be added to the transit mixer only under the supervision of
the supplier's testing laboratory, provided the requirenents
for concrete quality are naintained. Qice water is added the
mxer drum shall be rotated 30 tines at mixing speed and the
slunp and air tested before di scharge.

f)  Qorrective Action

Acceptance criteria for conpressive strengths of |aboratory
cured cylinders shall conformwth Sections 17.5 and 17.6 of
CANCA- A23.1-M0. The (ontractor shall, at his own expense,
correct such work or replace such materials found to be
defective under this Specification in an approved nanner to the
satisfaction of the Engi neer.
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2500 SPEA H CATION KR THE SLPALY (F PORTLAND CBEMVENT GONCRETE

2500 - 1 GENERAL

These speci fications cover the requirenents for the supply of
Portland Genent to be used for all concrete work unl ess ot herw se

speci fi ed.
adm xt ur es

The constituent naterials - cenent, aggregates, water and
shal| conformto the requirenents of this specification.

Were a Sandard is referenced in this Secification, the current

ver si on of

that Sandard shal | apply.

2500 - 2 MATER ALS

a) Cenents and Supplenentary Genenting Miterial s

1) Portland Genent

Al cenent shall be either Type 10 Nornal Portland Genent

or Type 30 Hgh Early Srength Portland Genent or Type 50

Ql phat e Resistant Portland Genent conforming to the

requi renents of CSA S andard Ab.

2) Supplenentary Cenenting Material s

Wse of Type C Hyash, conformng to the requirenents of CSA

Sandard A23.5, is permtted as fol | ows:

D) Not nore than 20%of the nass of the total
cenent naterial content may be repl aced
wth flyash.

.2) bmt together wth the mx design, test
results on concrete wth flyash.

.3 After Septenter 15, no portion of the
total cenent material content nmay be
repl aced wth flyash.

b)  Agagregates
1) FHne and coarse aggregates shall conformto the

requi renents of CSA Sandard A23.1, Section 5.

2) The nominal size of coarse aggregates shall be 20 nmas per

Section 5.4.2, Table 2

3) The naxi numaggregate size for Low Srink Miterial shall be
6nm
4)  The naxi numal | owabl e shal e content in the aggregate shall
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Representative sanpl es of all aggregates proposed for use shall
be submtted, when requested, to the Engineer sufficiently in
advance of the conmencenent of operations to permt carrying out
the required test.

c) \dter

Shall be clear and free frominjurious anounts of oil, acid,
alkali, soluble chlorides, organic natter, sedinent or any ot her
del eteri ous subst ances.

d  Admixtures

These admxtures shall conformto the latest requirenents of C3A
Sandard A23.1. Qher admxtures shall not be used, unless
specified herein, wthout the witten approval of

the Engineer. The nanufacturer shall ensure that any additives
used are conpatible wth the cenent and wth each other.

1) Ar-entraining: Shall conformto the requirenent of ASTM
S andard C260.

2) (hemcal: Shall conformto the requirenent of ASTM
S andard (494.

e) Sorage of Miterials

Miterials are to be stored and handl ed i n accordance wth CSA
Sandard A23.1 Section 9.

f) Srengths and Proportions

The proportions of naterials shall be such as to produce a
concrete mx which wll work readily into the corners and angl es
of the forns and around the reinforcenent.

The Manufacturer is to assune responsibility for the design and
production of the concrete mxture in accordance wth alternate
Nunber 1, Table 11, CSA Sandard A23.1. Section 7.5.7
Qonpressi ve Srength Requirenents and Section 17.5.8 Fail ure of
Tests to Meet Requirenents of CSA Sandard A23.1 are superceded
by the Srength Tests and Uhderstrength Goncrete requirenents of
Soecification 2500 for the Supply of Portland Genent Concret e.

The concrete mixes shall, in addition to any other provisions of
these specifications, conformto the foll owng tabl e:
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M ni num Maxi num Vet er /

Soecified Cenent i ng
28- day Miterial s

Mx  Nane and Type of Qnpressive  Ar Ratio Soecified
No.  Genent Srength Gont ent By Wi ght S unp

Handf or ned Goncrete
1 Nornmal - 10 32 MPa 6.5% + 1% 0.45 70 nm = 20 nm
1AM Hyash - 10 32 MPa 6.5% + 1% 0.45 70 nm = 20 nm
1HE Hgh BEarly Srength 32 MPa 6.5% + 1% 0.45 70 nm = 20 nm
1EA Exposed Aggregate 32 MPa 6.5% + 1% 0.45 70 nm = 20 nm
2 Sl phat e- 30 MPa 6.5% + 1% 0.50 70 nm = 20 nm

Resistant - 50

Ext ruded Goncrete
3 Nornmal - 10 32 MPa 6.5% + 1% 0.45 30 rm + 10 nm
3FE Hyash - 10 32 MPa 6.5% + 1% 0.45 30 rm + 10 nm

Goncrete Base
4 Nornmal - 10 15 MPa 6% + 1% - 100 nm + 30 nm
A4H Hgh Early Srength 15 MPa 6% + 1% - 100 nm += 30 nm
AHES HE Extra Srength 32 MPa 6% = 1% - 100 nm += 30 nm

Low Shrink Miterial
5 Nornmal - 10 0.25- 075 - - 175 nm = 30 nm

MPa

No concrete shall be placed until the Engi neer has recei ved
copies of the mx design and has given witten approval of its
use.

2500-3 GONSTR.CTI ON

a)

b)

Batch Hants

ncrete is to be produced i n accordance wth CSA Sandard A23.1
(Section 18).

Celivery and Mxi ng

Ooncrete shall be delivered in truck mixers.

The concrete shall be delivered to the site of the work and

di scharge shal | be conpl eted wthin one and one-hal f hours after
the introduction of mxing water to the cenent and aggregat es,
or the introduction of the cenent to aggregates. The al |l owabl e

concrete tenperature at delivery shall be 10 °Cto 35 °C
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2500 - 4 AQCEPTANCE

a) Inspection

The Engineer or his representati ve shall be af forded proper
access to inspect ingredients and processes used in the

nanuf act ure and del i very of the concrete and for securing

sanpl es to determne whether the concrete is being furnished in
accordance wth these specifications. Al tests and inspections
shal | be conducted so as not to interfere unnecessarily wth the
nanuf act ure and del i very of the concrete.

Sanpl i ng of concrete shall be obtai ned i n accordance wth CA
Sandard A23.1 (Test Method A23.2-1Q.

b) Testing
1) Srength Tests

For standard and accel erated strength tests either 100 nm
x 200 nmor 150 nm x 300 nmcyl i nders shal | be used.

The size of the cylinder used shall, however, neet the
aggregate size limtations as specified in clause 4.2 of
C3A Test Method A23.2-3C

Test cylinders wll be used as the basis of acceptance of
the concrete conpressive strength. Gylinders for strength
tests shall be nade in accordance to CSA Test Mt hod
A23.2-3C Nofield cured cylinders wll be used as a
basis of acceptance. A strength test for any cl ass of
concrete shall consist of two standard cyl i nders nade from
a sanpl e secured froma single | oad of concrete in
accordance wth C3A Test Method A23.2-1C  Atotal of
three test cylinders are to be cast wth one cylinder
tested at seven days and two tested at twenty-ei ght (28)
days. The test result shall be the average of two (2)
speci nens at twenty-ei ght (28) days except that if one
specinen in a test shows a nani fest evidence of i nproper
sanpling, nolding or testing, it shall be di sregarded.
Qntrary to Section 17.5.3.1 of CSA Sandard A23. 1,
frequent testing wll be conducted as directed by the

Engi neer .

The Gontractor shal | apprise hinself of the testing
procedures used by the Engineer. In the case of

di screpancy between the test results of the Gntractor and
the Engineer, the Bngineer's results shall be final.

Qring and testing of defective concrete shall not be

considered to be representati ve of twenty-eight day |ab
cured cylinder results.
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2) Ar Gntent

Ar content tests shall be determned i n accordance wth
the nost recent edition of CSA Sandard A23.1 (Test Mt hod
A23.2-7C or A23.2-4Q).

The followng criteria apply to al mxes nunbered 1, 2
and 3. The concrete load shall be rejected if the air
content neasured is less than 4.4% If air content is
neasur ed between 4. 4%and 5. 4%the supplier wll be
allowed to add air to bring it wthin specification. In
this latter event, however, if theinitial air content
neasured in three consecutive | oads of concrete delivered
falls below5.4% the third load shall be rejected and al |
subsequent | oads shall be rejected until initial air
content neasured i s agai n over 5.4%

If neasured air content exceeds the limt of the
specification the supplier nay elect to spinthe load. |If
this action brings the | oad wthin the specification
before the tine limt for age of concrete expires, the
concrete nay be accepted at the discretion of the

Engi neer .

3) S unp Test

ncrete delivered to the site which exceeds the naxi num
specified slunp shall be rejected. Wien concrete
delivered to the site is less than the specified range of
slunp additional water nay only be injected into the
mxture at the discretion of the Engineer. The drumor
bl ades shall be turned an additional thirty (30)
revolutions or nore if necessary at mixi ng speed, until
the uniformty of the concrete is wthin the allowabl e
limts.

c) lhderstrength Goncrete

These requi renents shall not apply to field-cured speci nens.

The strength | evel of each class of concrete shall be considered
satisfactory if the averages of all sets of three consecutive
strength tests for that class at one age equal or exceed the
specified strength, and no individual strength test is nore than
3.5 MPa bel ow the specified strength.

The followng renedies shall be applied only when the above
criteria are not net. Notwthstanding the options of the Gwner
set forth in section 17.5.8 Failure of Tests to Met
Requirenents of CSA Sandard A23.1, the QOwer reserves the
right, in the Gwer's sole discretion, to accept such concrete
installed at the place of Work, wth or wthout conditions, and
to reduce paynent on individual strength tests not neeting the
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end of section

mninum strength wthin the set of three consecutive strength
tests for that class at one age, in accordance wth the
fol | ow ng:

1)

2)

3)

4)

For Mxes No. 1, No. 1IFH No. 1HE No. 1EA No. 3, No. 3FE
and 4HES concrete represented by concrete cylinder tests
between 24 MPa and 32 MPa w Il be subj ect to paynent
reducti on per cubic netre and concrete represented by
concrete cylinder tests bel ow 24 MPa shall be rejected and
repl aced at the expense of the contractor.

For Mx No. 2, concrete represented by concrete cylinder
tests between 22.5 MPa and 30 MPa w | be subject to
paynent reduction per cubic netre, and concrete
represented by concrete cylinder tests bel ow22.5 MPa
shall be rejected and repl aced at the expense of the
contractor.

For Mxes No. 4 and 4HE, concrete represented by concrete
cylinder tests between 12 MPa and 15 MPa w Il be subj ect
to paynent reduction per cubic netre, and concrete
represented by concrete cylinder tests bel ow 12 MPa shal |
be rej ected and repl aced at the expense of the contractor.

Reduction in paynent described in (1), (2) and (3) above
shal | be cal cul ated as fol | ons:

Reduction i n Paynent

= Secified Srength - Actual Srength x 4.0
Soecified Srength

X price per cubic netre specified in the contract.

(osts of replacenent of rejected concrete shall include
renoval of the rejected concrete and repl acenent thereof
and all labour, equipnent and material costs, includ ng
appl i cabl e overhead, associ ated therewth.

No bonus shall be paid for supply of concrete that exceeds
the mini numspeci fied strength.

Paynent reductions wll only apply to those batches that
were tested and did not neet the mini numspecified
strength. Paynent reduction wll be assessed on the total
quantity of the batch. If the delivered quantity is not
known, the paynent reduction wll be cal culated on the
basis of five cubic netres (5 cum) per batch.
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2550 SPECIFICATION FOR CONCRETE SIDEWALK, CROSSINGS, CURB AND GUTTER

2550 = 1 GENERAL

Concrete sidewalk, sidewalk crossing, curb and gutter, rolled curb
and gutter, monolithic walk, curb and gutter, and structural sidewalk
shall be constructed in accordance with the following specification
and the standard drawings. The type of construction to be used will
be shown on the construction plans or as directed by the Engineer and
shall be in accordance with the provisions of this section.

The Contractor will be given the option of constructing hand formed
sidewalk, curb and gutter at the unit rate bid in the schedule,
provided that tie bars are used to tie the walk to the curb and
gutter when poured separately. Extruded concrete shall meet the
requirements of these specifications.

2550 - 2 MATERTALS

a) Concrete
Concrete shall conform to Specification 2500.

b) Granular Material

Granular Material shall conform to:

Sieve Designation Percent Passing by Weight
20 mm 100%
12.5 mm 75 - 100%
5 mm 50 - 100%
400 ym 10 - 45%
80 ym 0 - 10%
Plasticity Index 0-6

c) Curing Compound

The Compound shall equal or exceed the A.S.T.M. "Specification
for Liquid Membrane-Forming Compounds for Curing Concrete",
Designation C-309. The water retention efficiency tests shall
be carried out in accordance with A.S.T.M. Designation C-156.

The Compound shall adhere to damp concrete having a horizontal
or vertical surface and form a continuous film when applied
according to the manufacturer's instructions. When dried, the
Compound shall not be tacky and must adhere to the concrete
surface even under normal pedestrian traffic conditions. The
film shall not render the concrete surface slippery. The
Compound shall be clear or translucent, resinous base,

non-bituminous. It shall contain a fugitive dye, readily
distinguishable upon the concrete for at least four hours after
application. The colour shall become inconspicuous within

seven (7) days of application.
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2550 - 3 CONSTRUCTION

a) Excavation and Base

The subgrade shall be excavated in accordance with
Specification 2110, Specification 2120, Specification 2130,
and/or Specification 2140.

A 50 mm layer of clean gravel or sand bedding shall be used as
a levelling material under concrete sidewalks, curb and gutters
unless the curb is to be constructed on granular base course.
If necessary, granular base course or native earth material (in
accordance with their respective specifications) shall be used
to raise the subgrade to allow for the 150 mm layer of clean
gravel or bedding sand. The requirement for a 150 mm layer of
levelling material may be waived if automatic fine-grading
equipment is approved in writing by the Engineer or if the
levelling course is greater than 150 mm then a granular base
course can be used. Automatic grade and line control will be
required for the fine-grading equipment.

The base on which the concrete will rest shall be tamped and
thoroughly wetted immediately prior to placing the concrete and
must not be frozen.

b) Forms

Forms shall be of steel or wood of sufficient strength to
resist the pressure of wet concrete, and the supply shall be
sufficient to permit their remaining in place not less than
twelve (12) hours after concrete has been placed, or longer if
the Engineer considers it necessary, unless the surface of the
concrete is to be finished. The use of bent, twisted, battered
or worn-out forms will not be permitted. Forms may be checked
for alignment and elevation by the Engineer before concrete is
poured, and shall be cleaned and oiled before each use. Where
required, reinforcement shall be secured in the location shown
on the drawings and shall be free from scale, grease and rust
immediately prior to placing concrete. Forms shall be held
securely by approved methods to prevent movement and bulging
when the concrete is being placed. Forms must be approved by
the Engineer or his representative before concrete is poured.
Flexible forms will be required for all curves with a radius of
less than 50 m.

c) Depositing of Concrete

All concrete placing methods shall be subject to the approval
of the Engineer. Concrete placing shall not be started until
the Engineer has inspected and approved all preparations
including forms, bedding, reinforcing steel, construction
joints, and all mixing conveying, spreading, compacting,
finishing, curing and protection equipment. Concrete shall be
conveyed from the mixer to the point of deposit as practicable,
using means and equipment which will prevent separation or loss
of materials.
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Concrete shall be deposited in the forms as close as
practicable to its final position, and in no case more than 1 m
from the point of final deposit in the horizontal or vertical
direction.

Special care shall be taken to place the concrete against the
forms, particularly in corners, in order to prevent wvoids,
pockets, rough areas and honeycombing. The concrete shall be
tamped in such a manner as to work the coarse aggregate away
from the forms and exposed surfaces. Vibrators or vibrator
speeds used in placing concrete shall be a minimum of 5,000
cycles per minute. Concrete shall be placed continuously until
a complete section between expansion joints has lbeen poured.

The concrete shall be thoroughly consolidated against and along
the faces of the forms. Hand spreading shall be done with
shovels, not with rakes, in order that the concrete will not be
separated. Precautions should be taken to prevent overworking
of the concrete.

d) Finishing

The surface shall be levelled with a vibrator mounted levelling
beam. Special care shall be taken not to over-vibrate the
concrete and in no case shall an excess of water be brought to
the surface/or added to the surface. The surface shall then be
marked in the specified manner and left until the concrete has
set sufficiently to permit the finishing operations without
causing bleeding. At this time the surface shall be brought to
a true surface with a wood-float and a uniform brush finish
shall be applied. Final marking of the blocks shall then be
carried out leaving blocks with edges rounded or levelled to a
radius of not less than 10 mm. The edges of the walk and the
lines dividing the walk into sections shall be rigidly
straight, joints with ragged edges will not be permitted.

The Contractor shall mark each City block or portion of block
with a suitable tool showing the name of the Contractor and the
year constructed.

The Contractor shall supply the marking tool and shall mark the
sidewalk with the letters "WCB" at each water curb box
location. The mark is to be placed 150 mm from the back of the
sidewalk.

e) Joints

1. Expansion Joints

Expansion joints are required where specified. This joint
shall be 10 mm wide and truly perpendicular. The
expansion joint material shall be supplied by the
Contractor and approved by the Engineer and shall meet the
requirements of A.S.T.M. Designation D1751 or D1752.

No expansion Jjoints shall be placed within 3 m of a
service connection lead, catch basin or fire hydrants.
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A strip of expansion joint material 10 mm thick and to the
full depth of the sidewalk shall be placed around the base
of all poles and other isolated places as specified.

2. Contraction Joints

Contraction joints shall be at every 1.5 m by means of a
marking tool or other approved method, whose depth shall
not be less than 40 mm and width shall not be less than 3
mm. The edge of the joint shall be rounded off with an
edger having an arc of a circle having 10 mm as a radius.
These Jjoints shall be perpendicular to the longitudinal
axis of the sidewalk, curb and gutter and shall extend
through the full width of the sidewalk, curb and gutter.

3. Surface Joints

After trowelling, a joint not less than 10 mm deep shall
be marked in the surface of the walk as shown on the
drawings. The edge of the joint shall be rounded off with
an edger having an arc of a circle of a 10 mm radius.

4, Sawed Joints

If required, saw Jjoints shall be made with a special
concrete saw capable of producing a true straight joint of
constant depth in accordance with Specification 2010.

5. Cold Joints

Cold joints are required at the end of each day’s
placement of concrete at a contraction joint location.
This joint shall be perpendicular to the surface and curb
line. Dowels are to be inserted, as shown on the standard
drawings, in order to provide a tie to the next pour of
concrete.

f) Reinforcing

All curb radii shall be reinforced with two, 10 M reinforcing
rods with at least 600 mm of the rod extending, beyond the cold
joint, into existing or new curb (to follow). In residential
areas, reinforcing in the curb radius may be omitted if the
walk, curb and gutter are cast and placed in a monolithic
operation. Use reinforcing rod, to bond new to older work at
cold joints, in accordance with the pattern shown in Standard
Roadway Drawing R-7B — Dowel Detail for Expansion Joints.

All separate rolled curb and gutter constructed adjacent to
Commercial or Industrial Zoned Areas shall be reinforced with
two 10 M reinforcing rods.

All walk poured as a sSeparate operation behind curb/gqutter
shall be held in place by 600 mm 10 M bars inserted into the
curb and gutter, at 1.5 m on centre (centre line of walk
panels) .
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qg) Curing and Protection

After the concrete has been finished to cross—-section and as
soon as the concrete has set sufficiently, the entire surface
shall be sprayed with a concrete curing compound in a manner
and in such quantity as will be directed by the Engineer. All
concrete surfaces that are left exposed to the air after
removal of forms shall be cured in the same manner as described
in the immediately above after removal of forms.

No wvehicular traffic shall be allowed to cross the crossings
for a period of seven days after construction and substantial
barricades shall be erected and maintained for this purpose.
All freshly laid concrete shall be barricaded with suitable
barricades for a period of one day and any damage to the finish
of the walks or crossings shall be corrected.

No heavy construction equipment shall be allowed to operate
adjacent to the freshly laid concrete for a period of seven (7)
days for normal concrete and three (3) days for high early
concrete or as approved by the Engineer.

If these corrections are not carried out before the concrete is
hardened, repairs shall be made by the Contractor by replacing
all damaged walk or curb and gutter. Patching will not be
permitted. The forms shall be removed with care, as not to
damage the walk or curb. In the event of any defect in
construction or finish, the entire sections must be removed on
the order of the Engineer.

The Contractor shall maintain on the job sufficient canvas or
other suitable covering to protect all freshly laid concrete
from the action of the elements.

h) Cold Weather Requirements

When the atmosphere has a temperature lower than 5 °C, all
reinforcing materials, forms, and ground with which the
concrete is to come in contact shall be defrosted and in no
case shall concrete be deposited on or against any surface
which is at a temperature of less than 2 °C.

No concrete shall be placed on frozen subgrade (native or
granular). If the subgrade is frozen it shall be thawed prior
to concrete placement.

Concrete placement and protection shall be limited by the
following table. Concrete temperature shall not drop below 10 C
during the curing period. Rapid cooling of the concrete at the
end of the heating period is to be avoided.
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Outside Minimum Ambient
Air temperature Protective Measures

5%C to25 < Normal curing - no temperature
protection required.

Below 5 C Adequate insulation for 7 days
to achieve strength specified
in CAN/CSA3-A23.1M90 with
suitable enclosure or
supplementary heat.

The Contractor may request the use of high early strength
concrete at his own expense.

All concrete showing evidence of freezing shall be removed from
the job and replaced at the Contractor's expense.

3) Hot Weather Requirements

Hot weather is defined for the purpose of this specification as
a combination of low relative humidity, windy conditions and
high temperatures. The Contractor is advised that the placing

of concrete when the evaporation rate exceeds 0.5 kg/m?/hr.
(determined from Standard Drawing R-18) «results 1in a
substandard product that shall not e accepted. The removal
and replacement of such if required would ke at the
Contractor's expense.

The Contractor shall limit the amount of concrete poured during
hot weather to enable the work to be finished to the
satisfaction of the Engineer. Surface wetting to facilitate
finishing is not permitted. Protective measures to prevent
fast setting of the concrete are to be implemented.

k) Inspection

The finished surfaces of all concrete work shall be true to the

required cross—section with a tolerance of * 10 mm from the
required elevation and dimensions. Surfaces of curbs, gutters
or sidewalks shall not show any depressions or bumps exceeding
5 mm under a straight edge 3 m long, placed parallel to the
curb or sidewalk. Concrete not meeting the requirements
specified shall be removed to the nearest joint and replaced at
the Contractor's expense.

1) Walk Transition

At those corners where the sidewalk width is reduced from 1.5 m
to 1.2 m the reduction should be tapered uniformly throughout
the entire curve.
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m) Driveway Crossings

The depth of the walk shall be increased from 130 mm to 180 mm
for any crossings in or adjacent to commercial and/or
industrial zone properties. Reinforcing for Commercial and
Industrial crossings shall be in accordance with Roadway
Standard Drawing R-7A. The payment for the extra 50 mm of
concrete required for such crossings shall be included in the
tender price for concrete crossing. Reinforcing bar may be
required in certain crossings as designated on the plans,
Standard Drawings, or by the Engineer.

Depth
Residential 130 mm
Alley 180 mm
Commercial 180 mm (see R-7A for reinforcing)
Industrial 180 mm (see R-7A for reinforcing)

n) Pedestrian Ramps

Pedestrian ramps shall be installed in all radii according to
details set out in City of Regina Standard Drawing R9-A or as
approved by the Engineer. Tactile Markings shall be produced
by a tool similar in detail to that set out in City of Regina
Standard Drawing R-9B.
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2600 SPEA A CATI ON FOR GONCRETE MO AN BOLLEVARD AND | SLAND PAVI NG

2600 - 1 CGAINERAL

The work shall consist of paving the centre nedian area between the
concrete boul evard curbs wth 150 nm of selected granular naterial
and 100 nmof Portland Genent concrete.

2600 - 2 MATER ALS

a) ncrete

ncrete shall conformto Specification 2500 and Speci fication
2550.

b) Ganular Mierial

Ganular nmaterial shall conformto

S eve Desi gnation Per cent Passi ng by Véi ght

20 mMm 100%
12.5 nm 75 - 100%
5 nmm 50 - 100%
400 pm 10 - 45%
80 um 0 - 10%
Hasticity I ndex 0-6

2600 - 3 GONSTRUCTI ON

The granular naterial shall be spread and conpact ed upon the subgrade
or finished pavenent as shown on the plan for nedian strip paving.
The Portland Cenent concrete nedian paving shall be constructed in
accordance wth the plan for nedian strip pavi ng.
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2620 SPEQ H CATI ON FCR THE | NSTALLATI ON G- | NTEHRLGKI NG PAM NG STONES

2620 - 1 GENERAL

The work shal | consist of preparation of the subgrade, a |ayer of
conpacted granul ar naterial, a layer of unconpacted beddi ng sand and
the installation of the interlocki ng paving stones.

2620 - 2 MATER ALS

a) Ganular Miterial

Ganular naterial shall conformto Specification 2600. The base
type to be used shall be designated by the Engi neer.

b) Bedding Sand

The beddi ng sand shal | consi st of a screened or crushed washed
sharp sand. The beddi ng sand shall be free frominjurious
quantities of soft or flaky particles, shale, |oamand organic
natter or other deleterious naterial. Uhconpacted thickness of
this layer shall be 50 nmor as designated on the pl ans.

Wien tested according to ASTMDesi gnati on CL35, Method for S eve
Analysis, the naterial shall neet the foll owng gradation

requi r enent .
S BE S QAT AN PERCENT PASS NG BY VA GHT
10 mm 100%
5 mm 85 - 100%
160 pm 10 - 30%
80 ym 0 - 3%
Hasticity | ndex 0O - 6

c) Interlocking Paving S one

I nterl ocki ng paving stones shall be uniformin naterial, colour,
size and fromone nanufacturer. Paving stones and edging units
shall be as designated on the plans or in the Soecial Provisions
of the contract docunents.

I nterl ocki ng pavi ng stones shal | conformto the specification
desi gnati on ASTM (936.

Qonpr essi ve Srength M ni num55 MPa

Vdt er Absorption Less than 5%

Freeze/ Thaw Testi ng Mixi num Vi ght Loss | ess than 1%
M ni num Thi ckness 60 nm

@l our Brown
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2620 - 3 GONSTRUCTI ON

The subgrade shal | be prepared and conpacted to 95%+ 2%o0f the

naxi num S andard Proctor dry density towthinthe limts of opti num
and three (3% percent above opti numnoi sture content to a depth of
150 nm A 150 nmlayer of granular naterial shall be placed on the
subgrade and be conpacted to 97%of the naxi umSandard Proctor dry
density and levelled. A 50 nmlayer of unconpacted bedding sand i s
to be spread over the granular naterial .

The granular naterial shall be as set out in Secification 2550.

The paving stones shall be installed on the beddi ng sand in the
specified pattern such that the space or joint between bricks does
not exceed 3 nm

The paving stones shall be tanped down and | evel | ed by neans of a
nechani cal vibrator until they are unifornhy level, true to grade and
free of any novenent. Al voids inthe joints shall then be filled
in by sweeping in dry sharp sand.

If necessary, cutting of paving stones shall be done wth a
nechani cal cutter to obtain a true, even and undanaged edge.
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2640 SPEQ H CATI ON FOR LAW RPA RS
2640 - 1 GENERAL

Followng the conpletion of all related construction activities,
backfilling and seeding of areas as directed by the Engineer or his
representati ve shall be conpl et ed.

2640 - 2 MATER ALS

a) Gass Seed Mxtures

e a grass seed mixture equivalent to the one growng on site or a
mxture of:

50% CGanada Certified No. 1 Kentucky HBuegrass ('Baron',
"Touchdown', "Fylking , 'Banff', 'Nugget')

20% CGanada Certified No. 1 Qeeping Red Fescue ('Boreal',
"Jasper', 'Dawson')

15% CGanada Certified No. 1 CGhewngs Fescue ('Janestown',
"Mctory')

10% Ganada Certified No. 1 Hard Fescue ("Aurora, 'Spartan',
"Serra’)

5% Cmmon Nb. 1 Perennial Rye Gass

NOTE Acceptabl e cultivars include, but are not limted to, those
listed in parentheses. Substitutions for any of the above
nust be approved by the Engi neer.

An alternate mxture nay be substituted wth the permssion of the
Engineer, in areas where regular naintenance is doubtful. The
mxture wll contain:

40%Canada Gertified No. 1 Ganada B uegrass (' Reubens')

20% CGanada Certified No. 1 Hard Fescue ('Aurora, 'Spartan',
"Serra’)

15% Ganada Gertified No. 1 Chewngs Fescue ('Janestown',
"Mctory')

15% CGanada Certified No. 1 Qeeping Red Fescue ('Boreal',
"Jasper', ' Dawson')
10% Common No. 1 Perennial Rye Gass

NOTE Acceptabl e cultivars include, but are not limted to, those

listed in parentheses. Substitutions for any of the above
nust be approved by the Engi neer.
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Al seed specified as Ganada Certified No. 1 Gade or Gommon No. 1
Gade shall be as per Gvernnent of CGanada Seeds Act G ade S andards.

Al seed nust be obtai ned froma recogni zed seed house or supplier.
b) Hanting Soil

R anting soil (for seeded or sodded areas): mx 3 parts topsoil
wth 1 part peat noss, nanure, or conpost and 1 part sand.

c) Topsail

Topsoi | : friable, neither heavy clay nor very light sandy
nat ure consi sting of:

Nane of Separate D aneter, nm Percentage in Soil
Sand 0.050 — 2.000 20%- 45%
aay 0.000 — 0.002 27%- 40%
Qganic natter NA 4%- 6%
1 Soil pHto range from6.5 — 8.0 incl usi ve.
.2 Slinity level as neasured by conductivity of extract
shoul d be I ess than 2 n§ cm
.3 Soil shall be free of any roots, |iving vegetation and
weed seeds and couch grass.
4 Soil shall be free of any clay |unps, coarse sand and

gravel 2 nrmand |arger, and of any other foreign natter.
d  Peat Mss

1 Derived frompartially deconposed fibrous or cellular
stens and | eaves of species of Sphagnum Mbsses.

.2 H astic and honogeneous, brown in col our.

.3 Free of wood and del eterious naterial which coul d
prohi bit grow h.

4 Shredded particl e naxi numsi ze: 5 nm

d Mnure

Minure shal | be wel | deconposed cattle excrenent, richin

organi c natter and hunus contai ni ng bal anced proportions of

ni trogen, phosphorus and potash. It shall be reasonably free of
l'iving vegetation, weed seeds, and couch grass or bronegrass
rhizones. It shall be in a pul verized, friable condition and
shall not contain any fresh, or "green", nanure, clay, silt,
gravel or other foreign naterial.

f)  Sand

Sand shal | be course and sharp wth grains neasuring from0.5 nm
to 1.5 nMm
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0 Fertilizer

Fertilizer shall be 16-32-6 control | ed rel ease, sul phur coated
urea (Sd) or ammoni a sul phate fertilizer.

h)  Mscellaneous Miterial s

Various materials such as gravel, crushed rock, sprinkler heads
and landscaping tinbers nay be required. These shall be
supplied as directed by the BEngineer at an extra cost agreed
upon on between the Engi neer and the Gontractor.

i) Delivery and Sorage

Al naterials are to be delivered to the site and stored in an
appropriate nanner.

Al grass seed shall be stored in a dry weat herproof place and
shall be protected from danage by heat, noisture, rodents or
other causes until tine of seeding. Deliver grass seed in
original containers taking care that al labels and
identification remain legible and intact.

Topsoi |, soil mixes or nanure shall not be spread or otherw se
handl ed while in a frozen or nuddy condition.

Al fertilizers shall be stored in a dry, weatherproof place to
prevent a |oss of effectiveness. Deliver fertilizer in original
containers taking care that all labels and identification renain
| egible and intact.

2640 - 3 GONSTRUCTI ON

Determning the priority of specific job sites wll be the
responsibility of Engineer or his representative and shall be nade in
consultation wth the Gontractor wth respect to |ogistical concerns
and cost effectiveness.

Defining the area to be seeded wll be the responsibility of the
Engi neer or his representative.

a) Peparation

Protect from danage sidewal ks, trees, utilities, underground
sprinklers, fences, cars and al| public and private property.

Loosen and fine grade subgrade, elimnating uneven and | ow areas
by rotovating and raking or other suitabl e neans.

Renove from property all foreign naterials, undesirable plants
and their roots, stones and debris. Do not bury foreign
naterial beneath the area to be | andscaped.
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A mninum of 100 nm of planting soil is to be placed on the
graded subgr ade.

The finished grade shall be snooth, |oose textured and free of
stones, roots, branches or other foreign materials, and flush
wth the curb or back of walk and blend into the contours of the
existing lawn in an aesthetically pleasing nanner. Posi tive
drai nage toward the street nust be achi eved.

In sone |ocations specia |andscaping work nay be required such
as the renoval and replacenent of existing turf. This work
shall be carried out as directed by the Ehgineer at an extra
cost, agreed upon between the Engineer and the Gontractor.

Al soil and debris shall be cleaned up daily and sidewal ks
shoul d be cleaned i nmedi ately and | eft "broomcl ean" daily.

b)  Seeding

Seeding shall be done nanual |y or nechanically, if feasible, at
a specified rate of 2.5 kg per 100 M

Incorporate the seed imnmediately by raking or other suitable
neans and roll the seeded areas immediately afterwards wth a
light turf roller.

Seeding shall be done fromMy 1st to August 30th on irrigated
sites and from My 1st until weather conditions prohibit on
non-irrigated sites.

Seeding shall be done during cal mweather, on ground which is
free of frost, snowand water.

The honeowner/occupant shall be notified in witing upon
conpl etion of seedi ng.

The area shall be given a final cleaning renoving all soil and
debris and | eaving sidewal ks free of soil or other naterials.

The proper germnation of all specified grass species is the
responsi bility of the Gontractor.

c) Fertilizer

Fertilizer shall be spread at a rate of 2.5 kg per 100 mor as
reconmended by soils test.

d) Mii nt enance

The Qontractor shall ensure that the seeded areas are properly
nai ntained until such tine as the turf is properly established
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as specified.

After acceptance by the Engineer the naintenance shall be the
responsi bi lity of the honeowner/ occupant .

2640 - 4 AOHEPTANCE

a PRinary Inspection

Shall occur wthin 48 hours of conpletion of work and wll be
concerned w th worknanshi p and grades.

b) FHnal Inspection and Accept ance
Areas wll be deened acceptable provided that seeded areas are
properly established and turf is free of eroded, bare or dead
spots, couch grass and rel atively free of weeds.

end of section
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2645 SPEQH GATNI ON FOR GOARSE GRASS SHHOI NG

26451 GENERAL

The work shall consist of levelling and preparing the seed bed, seeding,
fertilizing and cleaning up areas to be seeded in coarse grass as shown on
the A an on as desi gnated by the Engi neer.

26452 MATER ALS

a) Gass Seed Mxtures

e a grass seed mixture equivalent to the one growng on site or a mxture

of :
40%Canada Gertified No. 1 Ganada B uegrass (' Reubens')
20%Canada Certified No. 1 Hard Fescue (" Aurora, "Serra, 'Spartan')
15%Canada Certified No. 1 (hew ngs Fescue (' Janestown’', 'Mctory')
15% CGanada Gertified No. 1 Geeping Red Fescue ('Boreal', 'Jasper’,
' Dawson' )
10%QCmon Nb. 1 Perennial Rye Gass

NOE Acceptabl e cultivars include, but are not limted to, those |isted

in parent heses. SQubstitutions for any of the above nust be
approved by the Engi neer.

An alternate mxture nay be substituted, wth the permssion of the Engi neer,
in areas where regul ar nai ntenance is doubtful. The mxture wll contain:

25%Swoth Brone (" Grlton')
25%3 reantbank Weat grass (' Sodar')
25%Russian Wid Re (" Swft')
25%Afafa (" Heinrichs')
NOE Acceptabl e cultivars include, but are not limted to, those |isted
in parent heses. SQubstitutions for any of the above nust be
approved by the Engi neer.

Al seed specified as Ginada Crtified No. 1 Gade or Gmmon No. 1 Gade
shall be as per Gvernnent of CGanada Seeds Act G ade S andards.
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Al seed nust be obtai ned froma recogni zed seed house or supplier.
b) Fertilizer

Fertilizer shall be 16-32-6 controlled release, sul phur coated urea
S3) or anmoni a sul phate ferilizer.

¢ FAIl Sl

Sall be clean naterial free of sands, gravels, concrete, asphaltic
concrete and other debris.

2645-3 GONSTR.CTT ON

Were designated on plans, ground surface shall be worked by equipnent in
order to fill in low spots and reduce high spots in such a nanner as to
pronot e drai nage.

Lhsuitabl e and excavated nateria shall be disposed of by the Gntractor at a

site designated by the Engineer. Landfill costs shall be the responsibility
of the Gntractor.

Landfill costs shall be the responsibility of the Gontractor.

Wiere specified on plans or designated by the BEngineer, the Gontractor shall
distribute and level fill soil to a depth of seventy-five mllingtres (75

m.

Gound surface shall be disced to a mninumdepth of seventy-five mllinetres
(75 nm) to prepare seedbed.

Dscing shall be folloned by harrowng to level out the ground surface.

Shoul d the seeding be done wth a large brillion or other applicable type of
seeder the work woul d be accept abl e.

Seeding shall follow harrowng, the seed (mxture as specified) to be spread
on ground surface at arate of 2.5 kg per 100 m

Fertilizer shall be spread at arate of 2.5 kg per 100 md or as reconmended by
soils test.

Ater seed and fertilizer have been applied, ground surface shall be harrowed
a second tine to cover the mxture.

Qean up inmedi ately, soil or other debris spilled onto pavenent and di spose
of deleterious naterials.
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2650 SPECI FI CATI ON FOR THE | NSTALLATI ON OF CULVERTS
2650 - 1 GENERAL

The work wll consist of installing corrugated steel
pi pe culverts at locations and in conformty with |ines,
grades and cross-sections shown on the plans or
desi gnat ed by the Engi neer.

2650 - 2 MATERIALS

a) CSP Pipe

Shall be galvanized with bitum nous exterior and
interior protective coating. Thi ckness and si ze
shall be as shown on the plans or as designated by
t he Engi neer.

b) Ganular Material

Shall be clean sand free from injurious anmounts of
del et eri ous substances. Ni nety-five (95% percent
shall pass a 10 nm sieve and no nore than five
percent (5% shall pass a 160 um sieve.

c) R p Rap

Shal | be hard, dense, durable field stone, boul ders,
quarry rock or broken concrete well graded in size
between 150 and 250 mm with a mnimm of 50% by
wei ght exceedi ng 200 nmin di aneter.

2650 - 3 CONSTRUCTI ON

The excavation for the culvert and the culvert bed,
including sub-cut if required, shall be in accordance
with Specification 2110 and 2130. If the foundation is
unsuitable, the bottom of the bed shall be sub-cut to

the dinensions staked by the Engineer. The sub- cut
shall be backfilled in accordance with the requirenents
for enbanknments as designated by the Engineer. The

beddi ng line shall be shaped to fit the culvert.

Corrugated steel pipe culverts shall be placed with the
inside circunferential |aps pointing downgrade and with
the longitudinal |laps at the sides or quarter points.
The sections of the culvert shall be firmy joined with
coupling bands. Joints shall be as tight as possible.

G anul ar backfill wunder the haunches of culverts shall
be conpacted with nechanical inpact tanpers. If a
density for enbanknents has not been specifi ed,
nmechani cal inpact tanpers shall be used for conpacting
the earth material against the cul vert.
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After the earth backfill and granular backfill has been
pl aced and conpacted around the culvert, the renainder

of the enbanknent shall be constructed in accordance
with the requirenents for Enbanknents. The earth
material above the bedding I|ine shall be placed,
simul taneously and uniformy, in lifts on each side of
the cul vert. In sub-cut the lift shall extend to the

limts of the sub-cut; otherwise, the lifts shall extend
not less than 15 mfrom each side of the cul vert.

No objectionable material shall be used wthin that
portion of the enbanknent above or below the bedding
line on culverts through the roadbed. The enbanknent,
wthin three (3) dianmeters or three (3) spans of the
culvert barrel, shall be free from rocks having a
dimension of 75 mm or greater when neasured in any
direction.

Rip rap quantities and placenent for erosion control a
culverts shall conform to Saskatchewan H ghways and
Transportation Specification HM 1602-7. The materi al
referred to as rip rap shall consist of hard, dense,
durable field stone, boulders, quarry rock or broken
concrete, well graded in size between 150mm and 200mm
with a mninmm of 50% by weight exceeding 200nm in
di aneter.

The Contractor shall repair or replace, at no direct

expense to the Gty of Regina, any culvert damaged by
hi s operation.

REVI SED NOVEMBER 26, 1992 2650 2 of 2



2660 SPECI FI CATI ON FOR THE | NSTALLATI ON OF CHAI N LI NK FENCE

2660 - 1 GENERAL
The work shall consist of supply and installing chain link
fence, including braces and gates constructed in accordance
with the plans and specifications and at |ocations designated
by the Engi neer.
All  fence construction shall take place from the road
right-of-way side of the property line. The Contractor may
enter private property only after obtaining witten perm ssion
fromthe property owner.
2660 - 2 MATERI ALS
a) Quality
All fencing materials including concrete, shall be new
and supplied by the Contractor. Al fencing material

shal | be Frost Fence, chain link fence, or equal.

b) Fence Fabric

The chain link fence fabric shall be 50 mm nmesh by 9
gauge, zinc coated after weaving. M ni mum zinc coating
to be 490 grans per square netre of surface area. The
fabric height shall be 1,830 mm except where 1,200 mm
fence is specified.

c) Line Posts

The Line Posts shall be 60 mm O.D. with mni num wei ght of
5.43 kg per netre, Schedule 40 pipe, zinc coated wth
m ni mum coating of 490 grans per square netre. The
mnimum length of line posts shall be 2,670 mm except
where 1,200 mm fence is specified.

d) Term nal Posts and Straining Post

The Termnal Posts and Straining Posts shall be 90 mm
OD wth mnimmweight of 11.24 kg per netre, Schedul e
40 pipe, zinc coated with mninum coating of 490 grans
per square netre. The mninmum [ ength of term nal posts
and straining posts shall be 2,900 nm

e) Top Rails and Pi pe Braces

The Top Rails and Pipe Braces shall be 43 mm QD.,
Schedul e 40 pipe, zinc coated with m ni num coating of 490
grans per square netre. TOP RAILS ARE NOI' TO BE USED I N
TRAFFI C AREAS. A 6 gauge top cable shall be used in its
pl ace.

f) Top and Bottom Wre

Wre shall be MNunber 6 Gauge, single strand 57 grans
el ectro-gal vani zed and be stretched taut along the top
and bottom of the fabric fastened at 460 nmm i ntervals.
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g Gate Franes

Gate Franes are to be made of 43 mm O D., Schedule 40
pi pe, zinc coated with mninmm coating of 490 grans per
square netre. All joints to be electrically welded
Gates are to be supplied conplete with zinc coated
mal l eable iron hinges, latch and latch catch. Doubl e
gates to have centre rest wth drop bolt for closed
position and chain hold open. Gate latches are to be
suitable for padlock which can be attached and operated
from either side of gate. H nges are to permt gate to
swi ng back 180 degrees against fence. Gate braces shall
be 33 M O D. zinc coated steel pipe with m nimum coating
of 490 grans per square netre.

h) O her Appurtenances

Al'l other appurtenances such as tension bars, bands, rai
ends, termnal post tops, line post tops, top rai
sleeves, wre ties, nuts, bolts, washers, et cetera,
shal | be made of zinc coated steel with a m ni nrum coating
of 490 grans per square netre.

i) Concrete

The concrete used for the base of all posts shall conform
to Specification 2500.

2660 - 3 CONSTRUCTI ON

Line posts shall be enbedded into the centre of a concrete
filled hole which neasures 300 nmm di ameter and 1,070 nm deep.
The line posts shall be placed at intervals of 3 mcentre to
centre and shall be set plunb and in accordance with the
al i gnment st aked.

Term nal posts and straining posts shall be enbedded 1,080 nmm
into the centre of a concrete filled hole which nmeasures 300
mm in dianeter and 1,220 mm deep. The termnal posts and
straining posts shall be set plunb and in accordance with the
al i gnment st aked.

Straining posts shall be installed as per the manufacturer's
instructions or as designated by the Engineer. The maxi mum
spaci ng of straining posts shall be 150 m or as designated by
t he Engi neer.

Terminal sections, straining sections and corner sections
shall be braced with a pipe brace as per the manufacturer's
instructions and as shown in the detailed plans and
speci fications.

The fence fabric, wire ties, top rail, pipe braces, tension
bar and fittings shall be attached to the posts and assenbl ed
according to the manufacturer's instructions and as specified
on the plans as designated by the Engi neer.
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The chain link fence shall be attached to the side of the
posts facing the private side of the property line. Al gates
to open inward towards the roadway.

The Contractor shall repair or replace, at no direct expense

to the Omer, any fence material damaged by the Contractor's
operations.
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2680 SPECI FI CATI ON FOR THE | NSTALLATI ON OF STEEL HANDRAI L
2680 - 1 CGENERAL

The work shall consist of the fabrication and erection of
steel handrail to the |lines grades and cross-sections shown on
the plans or as designated by the Engi neer.

2680 - 2 MATERIALS

a) Ceneral

1. Shop Draw ngs

Before fabrication or before any m scel |l aneous netal
is delivered to the job site, submt Shop Draw ngs
to the Engi neer for review

Show all |ocations, markings quantities, materials,
sizes, and shapes and indicate all met hods of
connecti ng, anchori ng, fast eni ng, br aci ng, and

attaching to the work of other trades.

2. Quality Assurance

Qualifications of Wl ders

Use only certified welders and the shielded arc
process for all welding performed in connection with
the work of this Section.

Codes and St andar ds

In addition to conplying with all pertinent codes
and regul ati ons, conply wth:

(1) CSA CAN3- S16. 1- 78 and S136.

(2) CSA W9-1977 and CSA W7.1 for
wel di ng, fabrication and erection.

(3) Canadi an Institute of St eel
Construction (A SO - Code of

Practice for Building.

Conflicting Requirenents

In the event of conflict between pertinent codes and
regulations and the requirements of the referenced
st andar ds or t hese Speci ficati ons, t he nmor e
stringent provisions shall govern.
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d)

3. Product Handling

Pr ot ecti on

Use all neans necessary to protect mscellaneous
metal before, during, and after installation and to
protect the installed work and materials of all
ot her trades.

Repl acenent s

In the event of damage, imediately make all repairs
and replacenents necessary to the approval of the
Engi neer and at no additional cost to the Oaner.

Met al Products

St eel Shapes and Pl at es: 40. 21- ML978, Type 300W
Hol | ow Structural Sections: (40.21-M978, Type 350W
MId Steel Pipe for Railings, Posts or Sleeves:

A ST.M A53

Bol ts, Nuts: A SST.M A325

Concrete Fasteners: Stainless Steel HIti

Pri ner Paint

Shop coat priner shall conform to CGSB 1-GP-40d, unless
ot herw se indi cat ed.

Al prinmer paint for mscellaneous steel shall be
conpatible with the finish coatings.

Fi ni sh Pai nt

Fi ni sh coatings shall be applied to the prinmed surface.
Col our to be approved by the Engi neer.

Fi ni sh coatings shall consist of:

Internediate - A kyd Metal Enanel (1.0 mls)
Finish - Al kyd Metal Enamel (1.0 mls)

Gal vani zi ng

Gal vani zing shall conformto CSA Gl64 hot dip gal vani zi ng
to zinc coating designation Z600 (600 g/nf).

Coatings for repair of damaged gal vani zed surfaces shall
be zinc rich, "Glvafroid® by WR Meadows of Canada or
"Devcon\ Z" by Devcon Corp.

Al other materials, not specifically described but
required for a conplete and proper installation of
M scel | aneous Metal, shall be new, free fromrust, first
quality of their respective kinds, and subject to the
approval of the Engineer.
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2680 - 3 CONSTRUCTI ON

a) Cenera

| nspecti on

Prior to all Wrk of this Section, carefully inspect the
installed work of all other trades and verify that all
such work is conplete to the point where fabrication and
installations of the Wrk of this Section may properly
conmence.

Make all required neasurenents in the field to ensure
proper and adequate fit of mscellaneous netal itens.

Verify that mscellaneous netal nmay be fabricated and
installed in strict accordance with the original design
and the reviewed Shop Draw ngs.

D screpanci es

In the event of discrepancy, imediately notify the
Engi neer.

Do not proceed with fabrication or installation in areas
of discrepancy until all such discrepancies have been
fully resol ved.

b) Fabri cati on

Fabrication shall be done in accordance with CSA S16 and
S136

Al surfaces shall be prepared prior to welding by
commercial blast cleaning to SSPC-SP6 renoving al
galvani zing in the area of the weld.

Conpl eted fabrications shall be shop prined to CSA S16
all steel nmenbers excepting surfaces in contact wth
cast-in-place concrete and areas to receive wel di ng work.

C) General Erection

Al mscellaneous steel shall be erected in strict
accordance with the Drawi ngs, the reviewed Shop Draw ngs,
and all pertinent regulations and standards in accordance
with CSA S16 and S136.

Provide during erection all tenporary bracing required
for induced | oads and stresses. Include such information
on shop draw ngs.

otain Engineer's permssion prior to field cutting or
altering of steel nenbers.

Touch up bl em shed or unprotected surfaces with priner.
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Erection error not to exceed that which is specified in
CSA S16.

Fabricate and install all handrail posts of 75 mm
di aneter, Schedule 80 gal vani zed steel pipe and railings
of 75 mm di aneter, Schedule 40 gal vani zed steel pipe to
the sizes and | ocations as shown on the Draw ngs.

Set posts in steel sleeves cast into concrete and grout
with a non-shrink grout.

Pipe handrails shall have all corners rounded and
intersections of hand, internediate rails and stanchions
shall be mtred and welded with continuous welds. Al l

wel ds shall be ground snoboth with no visible joints.
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2780 SPEC FI CATI ON FOR MUDJACKI NG SLABJACKI NG

1.0 GENERAL

1.1 Provide all labour, materials, equipnent, etc. to carry out
the work in accordance with the specification as such but not
limted to the foll ow ng:

- renoval of asphalt patches

- sawcutting private wal ks and driveways
- drilling grout holes

- pressure grouting

- patching grout holes

- clean up

1.2 This contract is for the nudjacking of concrete sidewal ks,
curb and gutter and slabs. Muidjacking is perfornmed to bring
the settled concrete up to an el evati on matchi ng adj acent
si dewal ks and/ or slabs, or to bring the concrete structure up
to pre-determ ned el evations as provi ded.

2.0 PRODUCTS

2.1 Furnish all equipnent, tools, and other apparatus necessary
for the proper construction and acceptabl e conpl etion of the
wor k specified under this contract.

2.2 Gout
G out shall be a mxture of water, Portland cenent, sand and
addi ti ves and have a mi ni mum seven (7) day conpressive
strength of 3 MPa. The m xture shall be a honbgeneous paste
with sufficient slunp to ensure that all voids are filled to
prevent undue stress on the structure.

2.3 Mneral Aggregate
Aggr egat es used for nudjacking may consist of natural sand,
manuf actured sand, or a conbi nation of natural and
manuf act ured sand and |inestone dust. W©Maxinmum particle size
shall be 5 mm

2.4  Cenent
Type 10 normal Portland cenent.

2.5 \Water
Water shall be clean and free frominjurious anmounts of oil
acid, salt, alkali, and organic or other deleterious matter.
Water from hydrants may be accepted for use wi thout being
tested. |If water is of questionable quality, it shall be

tested at the expense of the Contractor.

2.6 Additives
Add bentonite, or other additives, as required to pronote
lubrication to ensure conplete void filling and to conpensate
for shrinkage during curing.
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3.0

2.7

2.8

2.9

The grout plant shall consist of a positive displacenent

grout injection punp capabl e of applying variable pressures
up to 1750 kPa (250 psi), and capable of delivering this
grout in a uniformand consistent manner. The m xer shall be
a high speed colloidal mxing nachine, or equival ent, capable
of produci ng a consi stent and honbgeneous m xt ure.

Drilling equi prent shall be an electrical drill, coring
machi ne or other devices capable of drilling grout injection
hol es t hrough concrete, pavenent and base materi al

Provide a quick-saw for cutting private wal ks and dri veways.
It nmust be available and on site during the nudjacking
operati on.

EXECUTI ON

3.1

Prior to any nudjacking, the site shall be inspected by the
Contractor and the Engineer. The existing condition of the
concrete structure or slab shall be noted and agreed upon
Shoul d the Contractor deemthe site or portion of the site
unsui tabl e for nudjacking, the Contractor will advise the
Engi neer.

Failure to achi eve the required standard at any nudj acki ng
site which necessitates replacenent of the sidewal k, curb and
gutter or slab will result in non paynment for the mudjacking
carried out on the section requiring replacenent.

The rmnudj acking standard will generally be equivalent to the
concrete wal k, curb and gutter, slab or driveway adjacent to
the site, with respect to drainage, elevation, and profile
and cross sl ope.

Sawcut pavenent and/or sidewal k and/or curb and gutter.

Renove and di spose of all asphalt and/or grouting from
previ ous repairs.

Gout injection holes shall be drilled vertically, having a
maxi mum di ameter of 50 mqm Drill holes in such a manner so
as to prevent excessive breakout at the bottomof the slab

Punp grout into the holes in a pattern and in an anount
required to raise the structure to within 5 mmof the desired
el evati on.

Permanently seal grout holes flush with the surroundi ng
surface with an approved rapid set concrete or other approved
patch nmaterial. The patch material shall have a m ni num

t hi ckness of 75 mm

Prior to acceptance, clean up the site consistent with the
surroundi ng area. Water under pressure will be required for
site clean up. dean site up imMmediately follow ng the

nmudj acki ng operati on.

NEW FEBRUARY 2004 2780 2 of 3



3.10 Replace any concrete structures and/or asphalt slabs danage
due to unnecessary or excessive force.

3.11 Restore asphalt and boul evard surfaces after lifting and
| evel i ng concrete sidewal k, curb and gutter.

3.12 Paynent will be made under the appropriate pay itens in the
For m of Tender.
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PA T

CLASS OF STREET FULL DEPTH  SOIL CEMENT
|+ “Astmar *7 Base
1) LOCAL || 150 Ac. 50 A.C.
I 140 BASE
2) COLLECTOR | 210 A.C. 80 A.C.
I 160 BASE
|
3) oS ROVTE 225 A.C. 85 A.C.
RESIDENTIAL) || 175 BASE
|
4) BUS ROUTE 240 AC. 95 A.C.
(CORE) ” 175 BASE
5) INDUSTRIAL | 240 AC. 95 A.C.
I 175 BASE
|
6) ARTERIAL I 250 A.C. 100 A.C.
: 185 BASE
|
7) ARTERIAL 265 A.C. 115 A.C.
10% COMMERCIAL | 190 BASE

SAND /ASPHALT
aase |

50 A.C. |
140 BASE I

80 A.C. ”
185 BASE ”

85 A.C.
200 BASE ”
|

95 A.C. |
205 BASE !

95 A.C. ”
205 BASE ”

100 A.C.
220 BASE ”
|

115 A.C. |
220 BASE !

GRANULAR

PORTLAND CEMENT

BASE

CONCRETE PAVEMENT

50 A.C.

150 BASE

150 SUB BASE

150 DRAINAGE SAND

70 A.C.

150 BASE

200 SUB BASE

150 DRAINAGE SAND

85 A.C.

170 BASE

200 SUB BASE

150 DRAINAGE SAND

95 A.C.

170 BASE

230 SUB BASE

150 DRAINAGE SAND

95 A.C.

170 BASE

230 SUB BASE

150 DRAINAGE SAND

100 A.C.

180 BASE

230 SUB BASE

150 DRAINAGE SAND

115 A.C.

180 BASE

250 SUB BASE

150 DRAINAGE SAND

x PAVEMENT STRUCTURES — CONSISTING OF FULL DEPTH ASPHALT, SOIL CEMENT BASE OR
SAND /ASPHALT BASE SHALL BE PLACED ON A LIME MODIFIED SUBGRADE 450 THICK.

NOTES

1. THE DESIGN THICKNESS INDICATED ABOVE REPRESENTS THE MINIMUM STRUCTURE REQUIRED.
2. A PAVEMENT DESIGN SHALL BE UNDERTAKEN WHERE WARRANTED.

3. CONCRETE PAVEMENT THICKNESS ARE INTENDED TO BE CONVENIENT INCREMENTS

AVAILABLE IN THE INDUSTRY. IMPERIAL EQUIVALENTS ARE SHOWN IN PARENTHESES

150 P.C.C.(6)
50 BASE

150 P.C.C.(6")
50 BASE

165 P.C.C.(6.5")
50 BASE

175 P.C.C.(7")
75 BASE

190 P.C.C.(7.5")
75 BASE

200 P.C.C.(8")
75 BASE

225 P.C.C.(97)
75 BASE

4. PERFORATED DRAINAGE PIPE, AS SHOWN ON DRAWING No. R—2A, IS REQUIRED WITH GRANULAR BASE STRUCTURES

S. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERWISE SHOWN.

Date Revisions By Description:
Jan /01 CEMENT DESIGNATION JH. . A|te rnate P avement
Jan /03 TITLE BLOCK MLG
Structures
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-LDWG
Engineering and Works Approved Scale pwg:
DAVID CALAM NTS R-1




8700 OR 11000 T.W. ( BUS ROUTE 11000 T.W. )
15000 OR 18000 R.O.W.

— STANDARD OR
ROLLED CURB

& GUTTER WITH OR
STANDARD CURB WITHOUT WALK
& GUTTER

GRADE LIMITS 0.6% — 6.0%

CROSS SECTION FOR LOCAL STREET

) 13400 OR 14800 T.W. )
22000 R.O.W.

GRADE LIMITS 0.6% — 5.0%

Tl F T TREET
, 13400 T.W. ,
24000 R.O.W.

GRADE LIMITS 0.6% — 4.0%
Tl FOR | TRIAL STREET

13400 OR 2 x 11000 OR 2 x 7900 T.W. )
22000 OR 30000 R.O.W.

1

GRADE LIMITS 0.6% — 4.0%

ASPHALT SHALL BE PLACED TO HEIGHT OF 10 ABOVE THE LIP OF THE GUTTER, EXCEPT ON THE

THE HIGH SIDE OF SUPER ELEVATED CURVE WHERE IT SHALL BE FLUSH WITH THE LIP OF THE GUTTER
2. ALTERNATE PAVEMENT STRUCTURES ARE AS DETAILED ON DWG. NO R-1

MINIMUM CROSS SLOPE 2.5%

4.  ALL DIMENSIONS SHOWN ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED

]

Date Revisions By Description: . ]
Jan /03 TMLE BLOCK MG . Typical Cross Sections for
Asphaltic Concrete Pavements
[Manager Date Digital File:
CITY OF REGINA HiRLAN RITCHIE | January/98 STDR-2.0WG
Engineering and Works ~ [Approved Scale Pwg:
DAVID CALAM NTS R-2




BARRIER
CURB
300

MAX. CURB & 300
GUTTER

SUB—BASE

SUB DRAINAGE SAND '

SUB—-GRADE

MEDIAN CURB

, CURB & , WALK
PAVEMENT STRUCTURE AS GUTTER
SPECIFIED IN DWG. R-1
, \__ ] » N S > i A -'bA .b" ‘
//// ///////// A Tl -
n

SHAPE TRENCH TO SUIT

lSUB'—DR"AINAGE SAND .50 CONSTRUCTION METHODS
TS S

100¢ PERFORATED DRAINAGE PIPE
c/w FILTER SLEEVE

NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.

Date Revisions Descripti-on: .
Jonjos GRANULAR DEPTH © B.O.W. Typical Cross Sections for Granular
Jan/03 TITLE BLOCK
Base Pavement Structures
[Manager Date Digital File:
TY OF REGINA HiRLAN RITCHIE | January/98 STDR-2ADWG
Engineering and Works APPVOSEX’WD CALAM Scale NTS pw: R-2A




fequivaient
TRAFFIC FOR INTERNAL CURB & GUTTER FOR SEPARATE CURB & GUTTER
WIDTH
3960 3960
4500 (157) 4570 (15") 510 - (13) (13) 510
8840 TW. (29) | 8640 T.W.|( 28.35 )
B8.7m 510 || | 510 ' '
- I\|—— T — — [ |
o o o ——
SAWED JOINT— SEPERATE POURS
510 5030 ( 16.5" ) 5030 ( 16.5" ) 510
‘ 10780 T.W.|( 35.36" ) ‘
11.0m NOT APPLICABLE | i
o)
_| 1680 |__ SAWED JOINT__| 1680 |__
3200 3660 . 3660 . 3200 510 3105’,0 3:’1530 | 3:’1530 3?5’,0 (210
(10.5") a2y | a2) (10.5') (1) ) ) (109
i3.4m 13410 TW. (44) | 13.520 T.W. (44.36") i
| |
M T o T T oToW
510 3350 3660 3660 3350 510
(12.5) ' 12") (12.5)
14.8m , 14630 T.W.(48) , 14.740 T.W. (48.36")
I | l |
© E— @ O e N B O I B T
510 510
a10 40 —— 5660 9660 —
. (135) | (135) 1z) | (12)
7920 T.W. (26°) 7880 T.W. (25.86")
7.9m | , '
ot | EECEN(C
4110 3660 4110 510 3660 3660 3660
. 1 " 1 1 " I " I " 510
(135 | (@2) | (35) () | a2y | (2)—
2 x 11500 T.W. (38") . 11700 T.W. (38.39") .
o o - o ——— '
o1 © o T o 1
CROSS SECTIONS

CROSS SECTIONS GIVEN ABOVE ARE BASED ON ESTABLISHED CONSTRUCTION PRACTICES.
VARIATIONS IN THE WIDTHS OF POURS THAT ACHIEVE THE DESIRED TRAFFIC WIDTHS ARE
SUBJECT TO THE APPROVAL OF THE DIRECTOR OF MUNICIPAL ENGINEERING.

2. MINIMUM CROSS SLOPE 2.5%
3. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERWISE NOTED.
DIMENSIONS IN PARENTHESIS ARE IN IMPERIAL UNITS.
Date Revisions By Description:
Jan /03 TMLE BLOCK MG . Typical Cross Sections for Portland

Cement Concrete Pavements

) [Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-2B.DWG
Engineering and Works ~ [Approved Scale Pwo:
DAVID CALAM NTS R-2B




6100 — ( MULTI FAMILY 9150 )

5500 — ( MULTI FAMILY 8500 )

7

X

G

MIN. 2% CROSS SLOPE

N

\/{
7,

e

CiT

ASPHALTIC _ CONCRETE____
L e BASEL AR

PAVEMENT

2
oy 758

50

90 SAND ASPHALT BASE

AN

A

ASPHALTIC CONCRETE PAVEMENT

OR

R
COMPACTED SUBGRADE

PA

50
250 GRANULAR BASE COURSE

T ST

RESIDENTIAL ZONE

6100 OR 9150

ASPHALTIC CONCRETE PAVEMENT

ZNVN //\,//'

OR

5500 OR 8500

)
7/,
B\

G

MIN. 2% CROSS SLOPE

&

X

A

ASPHALTIC

CONU:(I-_II-__ .
S o MBASE . e

PAVEMENT

QS

NOTES:

NN

1. ALL DIMENSIONS ARE IN MILLIMETRES

UNLESS OTHERWISE NOTED.

50
130

40

140

50

350

140

IR LRGSR
COMPACTED SUBGRADE

PA T ST

ASPHALTIC CONCRETE PAVEMENT
SAND ASPHALT BASE
OR

ASPHALTIC CONCRETE PAVEMENT
SOIL CEMENT BASE

OR

ASPHALTIC CONCRETE PAVEMENT
GRANULAR BASE COURSE

OR
FULL DEPTH ASPHALT

I TRIA

7N /X//\,//‘

4

110 FULL DEPTH ASPHALT

4

2. |F PAVED PARKING LOT ABUTTS ALLEY
THEN EXTEND ALLEY PAVEMENT TO
PROPERTY LINE .
3. GRADE LIMITS 0.6% — 6.0%
Date Revisions By Description:
2002-01 GRANULAR BASE COURSE JH
Jon /03 TME BLOGK ML Alley Pavement Structures

g

) [Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-2C.DWG
Engineering and Works ~ [Approved Scale Pwo:
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209 ROAD GRAVEL

7300 T.W.

CROWN

3% CROSS SLOPE

SIDE SLOPE

4:1  MINIMUM

YONVON /x.\//l\/\/,\\ NN \\;\\/>\\

— 80 DEEP
SUBGRADE
1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
Date Revisions By Description:
Jon/03 | SIDE SLOPE; TME BLOCK [ . Graded and Gravelled Road
Rural Area
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-2D.DWG
Engineering and Works ~ |APproved Scale Dw:
DAVID CALAM NTS R-2D




15000 TYP.

R=

P

8700
T.W.

NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.

R=13500
B.0.C.

T0

Date Revisions By

Jan /03 TITLE BLOCK MLG o

CITY OF REGINA

Engineering and Works

Description:
Typical Cul-De-Sac
[Manager Date Digital File:
HARLAN RITCHIE January/98 STDR-2E.DWG
Approved Scale Dw:
DAVID CALAM NTS R-2E




METAL CAP MINIMUM
200mm BELOW GROUND

PLAN

2m TO BOC WITH SIDEWALK

1m TO BOC WITHOUT SIDEWALK

/7 SIDEWALK

1008 ABS "WYE” IN
DIRECTION OF SLOPE

/ CURB

\ 1 b/
o | |
& |
N 100¢ PIPE
45° BEND
OPTIONAL 45° BEND 1009 DRAINAGE PIPE
ac
1. ALL DIMENSIONS ARE MILLIMETRES M
UNLESS OTHERWISE NOTED.
2. NOTE LOCATION OF CLEAN—-OUT
ON AS—BUILT.
Date Revisions By Description:
Jan/03 CAP LOCATION; TITLE BLOCK | WH . Dramage P|pe
Clean-out Detail
[Manager Date Digital File:
€ITY OF REGINA HARLAN RITCHIE January/98 STDR-2F.DWG
Engineering and Works ~ [Approved Scale Pwo:
DAVID CALAM NTS R-2F




BOC RADIUS
15.0M MINIMUM

8.700
W

o
+ Oq—‘g\%\

O

G

o

BOC RADIUS
15.0M MINIMUM 8.700M
T™W
Date Revisions By Description:
Jan /03 TITLE BLOCK MLG o .
Typical Crescent Corner
[Manager Date Digital File:
HARLAN RITCHIE January/02 STDR-2G.DWG
Engineering and Works ~ |APproved Scale Dw:

DAVID CALAM NTS R-2G




A

P
)
510
150 180 180
RADIUS STARTS
T.W. STARTS FROM 150 BACK OF CURB
DESIGN WIDTHS DESIGN WIDTH
/ROUND EDGE BY TROWELING
| 0 4
»
1z e}
o b —
2
SR —T— ¢
~
A
8 A - >
« s .
® . |
S A U S G | D s
8 . b - . : . . . / ) 8
100 \— REINFORCING 100
\
600MM LONG 10M DEFORMED
BAR CENTRED ON 1.5M
PANELS WHEN CENTRE MEDIAN
PAVING OR SIDEWALK TO
FOLLOW.
1. ALL DIMENSIONS ARE MILLIMETRES
UNLESS OTHERWSE NOTED.
2. 10 M REINFORCING REQUIRED:
— INDUSTRIAL AREAS
— AT INTERSECTIONS ON RADII
Date Revisions By Description:
Jan /03 DEFORMED BAR; NOTE 2 JH .
Jan /03 TME BLOCK ML Rolled Curb and Gutter
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE | January/98 STDR-3.DWG
Engineering and Works ~ |APproved Scale Dw:
DAVID CALAM NTS R-3




550

330 50 130 40
T.W. STARTS FROM 150 RADIUS STARTS AT
DESIGN WIDTHS DESIGN WIDTH BACK OF CURB
ROUND EDGE BY
//_ TROWELING

20

200
>

"Al[> P

A .

w ||
]

100

NOTES:

L REINFORCING

600MM LONG 10M DEFORMED

BAR CENTRED ON 1.5

M

PANELS WHEN CENTRE MEDIAN

PAVING OR SIDEWALK
FOLLOW.

ALL DIMENSIONS ARE MILLIMETRES
UNLESS OTHERWISE NOTED.

10 M REINFORCING REQUIRED:

TO

100

— AT INTERSECTIONS ON RADII
Date Revisions By Description:
Jan /03 DEFORMED BAR; NOTE 2 H . Curb and Gutter Section
Jan /03 TITLE BLOCK MLG . )
With Walk Lip
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-4.DWG
Engineering and Works ~ |APproved Scale Dw:
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NOTES:

200

510

100

600MM LONG 10M DEFORMED
BAR CENTRED ON 1.5M
PANELS WHEN CENTRE MEDIAN
PAVING OR SIDEWALK TO

FOLLOW.

1. ALL DIMENSIONS ARE IN MILLIMETRES

UNLESS OTHERWISE NOTED.

2. 10 M REINFORCING REQUIRED:

— AT INTERSECTIONS ON RADII

100

330 50 130
T.W. STARTS FROM 150 RADIUS STARTS AT
DESIGN WIDTHS DESIGN WIDTH BACK OF CURB
ROUND EDGE BY
TROWELING
g /
S o
A t - - ©
. B A
> - ) > A
bos ' b
A > ' - > )
, ~ CONCRETE &
>. - L & -
[N “a D 4
. X o
A . [ve)
. 5 N
REINFORCING

Date Revisions By Description:
Jan /03 DEFORMED BAR; NOTE 2 H . Curb and Gutter Section
Jan /03 TITLE BLOCK MLG . .
Without Walk Lip
[Manager Date Digital File:
crry oF REGINA HARLAN RITCHIE January/98 STDR-4A.DWG
Engineering and Works ~ |APproved Scale ow:
DAVID CALAM NTS R-4A




550

330 50 130 RADIUS STARTS AT
BACK OF CURB
T.W. STARTS FROM 150
DESIGN WIDTHS
DESIGN WIDTH | ROUND EDGE BY
TROWELING
40
4 < pal o
)
)]
\
o
N
o
= (]
()
1 J
A <
pa)
< 44 4
4
4 CONCRETE
Q <
g a ; Zl
< < 4 o
N ©
. 4 i
a = o
= AV / <
\ REINFORCING
100 100
600MM LONG 10M DEFORMED
BAR CENTRED ON 1.5M
PANELS WHEN CENTRE MEDIAN
PAVING OR SIDEWALK TO
FOLLOW.
1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
2. 10 M REINFORCING REQUIRED:
—AT INTERSECTIONS ON RADII
Date Revisions By Description:
2002-01 LIP_AT BOC; TIE BAR H . Reverse
Jan /03 NOTE 2; TITLE BLOCK JH .
Curb and Gutter Section
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-4B.DWG
Engineering and Works ~ |APproved Scale Dw:
DAVID CALAM NTS R-4B




300

50 150 100

L4

o
o
N
3
<+
) ASPHALT
| —REINFORCING BAR :0-_
600MM LONG 10M o 0 0° N o - »
DEFORMED BAR © o -\ - GRANULAR
CENTRED ON 1.5M — & oo STRUCTURE
PANELS WHEN CENTRE o @ ) :
MEDIAN PAVING TO 000 OO o 0 00 o
FOLLOW ’ Ty e BN
290 N A A A A N GANA NI . . :
NN N I N N NN N S
./4\//\\/(\\4/\\//\\//\\//\\/A\(A\/(\\//\\/(\\((\\{{g{{\&;{%%;@;i\\&/{\f
COMPACTED SUBGRADE
CONCRETE 40 150 100
MEDIAN
PAVING —\
\‘
8 I \ 8
- N
o —
g T
3 SR ASPHALT -
- LA c . - —
-.O.O'_. (1
o S ,
@ LA 0 N'° 0 GRANULAR
- . - (0 . STRUCTURE
/< o T
REINFORCING BAR ° 9 A o :
/)\- BN 0 %o OQ Ov
SN AN ANANANANOANI NI NN N 5 s < )
R R R R R R X R
ALK ~\\‘/\\‘/\\(\\<\\<\\//.\\\/§\\/f\,\\////\:\>//>\>,/> /f\\/f\\

COMPACTED SUBGRADE

HARD SURFACE MEDIAN

NOTES:

1. 10M REINFORCED BARS
TO BE USED ON CURVED SECTIONS.

2. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.

Date Revisions By Description:
2002-01 DIMENSIONS : TIE BAR H . Centre Median Curb
Jan/03 | ITLE DESCRIPTION; TITLE BLOCK | H
ég 1 K?{, Standard
O [Manager Date Digital File:
CITYy OF REGINA HARLAN RITCHIE January/98 STDR-5.DWG
Engineering and Works ~ |APproved Scale pwg:
DAVID CALAM NTS R-5




400

cRaNLAR

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.

2. 10M REINFORCING BARS TO BE USED

ON BULL NOSES.

3.  ON RADIl OF LESS THAN 3 METERS,
THE FRONT FACE MAY BE VERTICAL.

150 50
N RN
I -
ARG 4
'\\//\,\//>//>\\ . : :
REINFORCING : b .
(TYP.) - . . S
s > :
— @ o
> . > A
o o .
0 .
Y T e —t
s P o B RS
NP b . "STRUCTURE... -+ -
 . L\ e
o .
@ A > D>
100
250

Date

Revisions

By Description:
Jan/03 NOTE 2; TITLE BLOCK H . Hand Formed
Centre Median Curb
[Manager Date Digital File:
CITY OoF REGINA HARLAN RITCHIE January/98 STDR-5A.DWG
Engineering and Works ~ [Approved Scale Pwo:
DAVID CALAM NTS R-5A




225

25 150 50

2% L
SNITR
X > 7 )
d e
PROVIDE 100mm by 40mm LIP Yl - IA . o
EXCEPT WHEN HAND FORMING o> . Q
<~ 7 \ y
. - A \
500mm LONG \ ASPHALT
VERTICAL REINFORCING BAR ON / —
1.5m CENTRES TIED TO o « 0N ‘ :
600m LONG 10M HORIZONTAL BAR © 90N " 0. \—REINFORCING BAR ': -
DEFORMED BAR CENTRED B N -0
ON 1.5M PANELS WHEN , U 00 S :
CENTRE MEDIAN PAVING o © e 0 U 0 N © . GRANULAR
TO FOLLOW I - USTRUCTURE
9 %0 ° © N o
N < § O S o O .
ARSI g,
R R R R R AR
240 AR A\A\A\A\A\A\<\\,<\\/§\>W S5
COMPACTED SUBGRADE
CONCRETE 40 150 50
MEDIAN
PAVING7 / MEDIAN ON TOP LIFT OF ASPHALT
SO U7/
= CQ\ Y o
\, < o
Py A ~N
o - Pl s . A
n . .
N .' PR ,k.
Q T v “ .
S s i \ . ASPHALT  Top Lift
\ Bottom Lift
00 -,_OO 0 0 ‘N9 . GRANULAR
N S oo U () . STRUCTURE
- 0 o Eq% o S
© pON~o ' T REINFORCING BAR _
S e 0 s o 0 00 o
SSANANASANSANSANANAN NSNS A S A
NN NN N N NN NN N
ARG
COMPACTED SUBGRADE
1. 10M REINFORCED BARS TO BE
USED VERTICALLY AND
HORIZONTALLY ON ALL SECTIONS
2. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
Date Revisions By Description:
Jan /03 TTLE BLOCK MLG . Centre Median Curb Cast
on Asphalt Pavement
[Manager Date Digital File:
crry oF REGINA HARLAN RITCHIE | January/02 STDR-5B.0WG
Engineering and Works ~ |APproved Scale Dw:
DAVID CALAM NTS R-5B




1500 1500

< ‘—‘
.- -- -D _I _: "_' ] - N
T -l v S
1 3 e > .
) - e
. > Y - r )
" 7. \lperorMED BAR ’
) A b- I A > -
- NS L |
- ] B N N I N
/ 75D | 750
< MEDIAN CLURB
1000
80D
SEE NOTE 4 o
5] = = —T T
5 . C s oY - CT g
—.:-F-—--i—-r—--_A—-_'-—__-_-_-r*_-_-_ -—
A L - o
R—58 (MBLA) ’ :
MEDIAN CURB 4
150 GRANULAR MATERIAL
ON COMPACTED SUBGRADE
R-5 (HSM) | <00
MEDIAN CURB 10M — DEFORMED BAR EVERY 750
IN CONCRETE APRCN
1. ALL DIMENSIONS ARE IN MILUMETRES
UNLESS OTHERWISE NOTED.
2. CONTRACTION JOINTS EVERY 1500
3. TE ALL DEFORMED BARS.
4.,  MINIMUM 100mm LONG FOR R—5B; 150mm TO 200mm LONG FOR R-5
Date Revisions By Description:
[ ]
% Centre Median Apron
Manager Date Digital File:
€Ty oF REGINA HARLAN RITCHIE  |Feb. 10, 2004 STDR-5C.OWG
Engineering and Works ~ fApproved Scale pug
DAVID CALAM NTS R-5C




330

o
N
8 > > > i s P
N : . A - -
N .
> IS > D b
. A -
aQ .
2 b '.DA BN A >
. '|> A . -
N . > N
REINFORCING
100 100
660
1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
REINFORCE COMMERCIAL AND
INDUSTRIAL CROSSINGS.
REFER TO R—10A FOR TYPICAL
APPLICATION
Date Revisions By Description:
2001-01 REINFORCING COVER . .
2002-01 NOTE 3 ADDED A Concrete Swale Section
Jan /03 TITLE BLOCK MLG

CITY OF REGINA

Engineering and Works

[Manager Date Digital File:
HARLAN RITCHIE January/98 STDR-6.DWG
Approved Scale Dw:
DAVID CALAM NTS R-6




150 180 180 1200 OR 1500
I
|T.w. STARTS | 150
FROM DESIGN WIDTH DESIGN
S WIDTH
‘ 3% SLOPE
. - >
. > L Q
‘ 4 3 ) 3
> f I
ol2 s R e
o
N
150 GRANULAR MATERIAL
255 255
T.W. STARTS 150 DESIGN WIDTH
FROM DESIGN WIDTH
330 130 1200 OR 1500
50
3% SLOPE i}
: T
T R
é) E > i [> J
TG g e E okl
- D
ol 8 ..A . .
® & SO : , 150 GRANULAR MATERIAL
. . ) .A- :. -
400 210
ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
FOR ALLEY CROSSINGS, INCREASE WALK
THICKNESS TO 180.
Date Revisions By Description:
Jan/03 | GRANULAR MATERIAL DEPTH | H . Monolithic
Jan /03 TITLE BLOCK MLG
Walk, Curb and Gutter
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-7.0WG
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DAVID CALAM NTS R-7




150 180 180 1200 OR 1500
[
| T.W. STARTS 150 100
FROM DESIGN WIDTH | | DESIGN 10M (TYP.) og =
WIDTH | 100 REINFORCING = & " |
SLOPE 0.03m/m I
- R T > - D/3 (TYP.) e > ]
o ‘ . -
N
O .
o0
f 150 GRANULAR MATERIAL
255 ‘ 255
T.W. STARTS 150
FROM DESIGN WIDTH DESIGN
330 WIDTH
130 1200 OR 1500
100 1M (TYP.) of ., 100
REINFORCING ™F ‘
SLOPE 0.03m/m — |
./_ P D/3(TYP)."§§
8 I > b ° > } D E - 4—| |>
= | Z - — - f
RN
o Q s
® & e N 150 GRANULAR MATERIAL
gt | ~[ &
100
400 210
1. ALL DIMENSIONS ARE IN MILIMETRES
UNLESS OTHERWISE NOTED.
_ LONGITUDINAL 10M BARS TO EXTEND 300mm
BEYOND THE TOP OF FLARE AND TO BE TIED
TO TRANSVERSE 10M BARS AT 600 O.C.
Date Revisions Description:
Jan/03 | GRANULAR MAT'LL DEPTH; NOTE 2 Reinforced Monolithic
Jan /03 TITLE BLOCK
Walk, Curb and Gutter
[Manager Date Digital File:
TY OF REGINA HARLAN RITCHIE January/98 STDR-7ADWG
Engineering and Works ~ |APproved Scale Dw:
DAVID CALAM NTS R-7A




150 180 180 1200 OR 1500
200 OF WALK 150
n
©

o)
©
SLOPE 0.03m/m

T

- |-
Y N 3
o s . - . 2
- R l> . . . | A .
_|s 5 [ L B
o
N
150 GRANULAR MATERIAL
255 255
330 130 1200 OR 1500
150 50 100 ¢ OF WALK
150 150
0 8
| °| siope 0.03m/m |
b o 3
g & g ¢ L 3
ke - Mg
o A
t = " s
Q °
@ RN 150 GRANULAR MATERIAL
400 210
1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
2. 10M DOWELS 1 METER LONG
3. GREASE ONE END OF DOWEL.
Date Revisions By Description:
Jan/03 | GRANULAR MATERIAL DEPTH; | JH . Dowel Detail
Jan/03 | MTLE DESCRIPTION; TITLE BLOCK | JH . .
For Cold and Expansion Joints
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-7B.DWG
Engineering and Works ~ |APproved Scale Dw:
DAVID CALAM NTS R-7B




375

WIDTH AS REQUIRED

QOF PILE 508 THREADED ROD A
0 | — @ 300 C/W CONC. INSERT A
PROVIDE 25 CONTINUOUS KEYWAY 450 :
OR APPROVED ANGLE IRON SUPPORT )
50 L - 2 | i
—— [an]
<
z
3-10M —\ 914 < |
o
/ = \ / vom—»\ 5|8
(@] -~
n .
- D .
GRANULAR SN 100 10M @ 300 10M @ 300 T.E.W.
PAVEMENT X
STRUCTURE R 15M @ 200
\//\y/\\>/\%\ VOID 3
RRR \
RN . 2 —20M T&B
'\///\\\///\Q | - 1oM @ 225 TES
\/>/\\//>\/// COMPACTED NATIVE BACKFILL
SR
VR
/\/
UNDISTURBED SOIL
CONCRETE PILE A SRS
AS REQD 1 R
b4
1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
2. THE DIMENSIONS AND REINFORCING, SHOWN FOR
THE SIDEWALK AND BEAM BELOW THE CURB, ARE
EXAMPLES ONLY. IN EACH CASE, A STRUCTURAL
SIDEWALK DESIGN IS TO BE PREPARED AND SUBMITTED
TO THE DIRECTOR OF MUNICIPAL ENGINEERING FOR APPROVAL.
Date Revisions By Description:
Jan /03 TME BLOCK MLG . Structural Sidewalk
Option #1
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-7C.DWG
Engineering and Works ~ |APproved Scale Dw:
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360 150 WIDTH AS REQUIRED Y
> |
150
STEEL
REINFORCING _
— ] '\[>.
- A N
A I[; > > /- A_‘- - \
. B ) A /
° D - —=— \
? 1 o
. . | =4
S SIS, G e ]
o > \;/<\\//K\/// 7. /.// /\///\g\\\l . D / / ~
PN - .
o A \ RN
N s - 150 GRANULAR VN 4
> SR "l ’ MATERIAL SEE :
E— T ALTERNATE #1
COMPACTED BACKFILL S
400 210 N
REGRKR
UNDISTURBED EARTH
STEEL REINFORCING K
TIED TO STRUCTURE
- .
N o - b
> . > A . .
é " - B s
150 GRANULAR MATERIAL — = )
o N
LR
COMPACTED BACKFILL 1 1
1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
Date Revisions By Description:
Jan/03 | GRANULAR MATERIAL DEPTH | . Structural Sidewalk
Jan /03 TITLE BLOCK MLG ;
Option #2
[Manager Date Digital File:
CITY OF REGINA HARLAN RITCHIE January/98 STDR-7D.DWG
Engineering and Works ~ |APproved Scale Dw:
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360

150

VARIES

CONTRACTION JOINT
(40 DEEP, 1500 0.C.)

3% SLOPE FOR DRAINAGE

250

5

L) ; D
L b

100

NOTES:

o A‘ i T E .
. . voTa
o ; 150 GRANULAR MATERIAL
o

CROSS SECTION

. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.

UNDER 30 METERS IN LENGTH.

. TO BE USED IN MAINTENANCE LOCATIONS ONLY WHERE REPLACEMENT IS

130

Date Revisions
Jan /03 GRANULAR MATERIAL DEPTH
Jan /03 TITLE BLOCK

By
JH .
MLG
[Manager

Description:

Combined Walk and Curb

CITY OF REGINA HARLAN RITCHIE

Date

January/98

Digital File:

STDR-7E.DWG

Engineering and Works ~ |APproved

DAVID CALAM

Scale

NTS

Dwg:

R-7E




: A
| > ‘ s> L
> : > > ¢
| s | . .

P EFORMED BA RS
S > .

. 5 .
. > .
A b
> S .- >

- .l-A l - ’ l ’ l
N ' \
< L CURB & GUTTER
1500
CURB & GUTTER SECTION IN
ACCORDANCE WITH R—3 OR R-4
SIDEWALK VARIES
(1200-1800 )
300
]
124
> 2 A . D b o
A 2

150 GRANULAR MATERIAL

10M — 600 LONG DEFORMED BAR
CENTERED IN WALK PANELS
BASED ON CONTRACTION
CUTS IN CURB & GUTTER

1. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
2. SEE DRAWING R—7 FOR LOCATION
OF LONGITUDINAL REINFORCING.
Date Revisions By Description:
Jan /03 GRANULAR MATERIAL DEPTH JH o
Jan /03 TTLE BLOCK MLG Concrete Walk
[Manager Date Digital File:
€ITY OF REGINA HARLAN RITCHIE January/98 STDR-7F.DWG
Engineering and Works ~ |APproved Scale Dw:
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e 3 3 8 g 8 3 3
- O o o R O o o
™, 10700 L™, 12 200 ™ 5 100,6 100 -, L, 9 900 L™, 12 100 ™ .6 200
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2. SEE DRAWING R—7A AND SECTION 2550 FOR
LOCATION AND APPLICATION OF REINFORCING.
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NOTES:
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RECTANGULAR OR CIRCULAR CONFIG
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SHOWN ABOVE. JOINT FILLER MATERIAL SHALL

EXTEND COMPLETELY THROUGH THE

SLAB.

2. WHEN A TRANSVERSE JOINT FALLS WITHIN 1500 OR
CONTACTS A MANHOLE, SHORTEN ONE OR MORE PANELS
EITHER SIDE OF OPENING TO ASSURE JOINT IS ALIGNED
WITH THE CENTER OF THE MANHOLE FRAME.
3. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS OTHERWISE NOTED.
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