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FOREWORD

The City of Steinbach Standard Design and Construction Specifications are meant to
govern the construction of Public Works. They should not, unless so specified by Contract,
be considered as a rigid requirement, where variation will achieve a better technical and/or
economic solution. The City of Steinbach Engineering Department must be consulted and
permission obtained before construction begins on any work which is significantly at
variance with these Standards.

All Standards in this edition have, insofar as possible, been converted to the metric system
of measurement.

Notice of any errors or suggestions for changes should be sent to the City Engineer's
office. If there are any discrepancies in the specifications, the more conservative
specification will govern.

The current edition of these specifications has been adopted by resolution of Council on
February 6, 2024.
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Original Publication February 1989
Revision 1 February 1995
Revision 2 February 1998
Revision 3 February 2004
Revision 4 February 2007
Revision 5 February 2011
Revision 6 May 2020

Revision 7 February 2024



REVISION 7 CHANGE LOG

Division 2

GC1 General Conditions updated to reference CCDC GC'’s.

Division 3

26 Contractor’s Liability Insurance increased from $1,000,000 to
$5,000,000.

Division 4

A4 Added requirement for water demand calculations to be provided to
the City by the development’s Engineer. Recommended values &
calculations provided for calculating the water demand.

A5 Added in pressure requirement during maximum hour demand.

A.6 Added in requirement to account for hydrant losses when hydraulic
modeling.

A.6 Max 120 units without secondary water looping.

A.6 Added in fire flow values for when not enough information is known to
use the Water Supply for Public Fire Protection manual.

A7 New section specifies values of the Hazen-Williams coefficient to be
used in hydraulic modeling.

A11.2 Added in more requirements for hydrant placements.

A.13 New section added to specify the horizontal and vertical distances
required between the water main and the sewer.

B.3 Specified roughness coefficient of 0.013.

B.4 Added requirement for wastewater flow estimation to be provided to
the City for each proposed development.

CAa Added restriction for connecting to onsite water supply systems.

C.1.1 Added in fire service size requirement of minimum 150mm.

c.24 Changed sewer service line depth measurement at property line from
invert of pipe to top of pipe.

D.3 Added requirement for developments with 120 units or more to have
two accesses.

E Specified the min and max grade the boulevard shall have.

EA Back to Fronts lots may now have a max 3% slope.

E.8 Removed the requirement for Mylars to be submitted to the City.

E.8 Sewer service location should reference the downstream manhole for
the long measurement.

F.8 CAD files to be submitted for “as constructed” drawings should be
georeferenced.

Division 5

5100 5.5.1 & Added requirement for ROBAR 1696 2B 2 Bolt SS coupling to be used
5300 5.6.1 with non-PVC water main tie-ins.

52004.3 & Added valve & manholes are to be marked with a 4x4 wooden posts,
5500 5.2 for new installations in isolated areas.

53005.2 Added temporary water provision procedure.
5400 3.3.3 New section on submerged land drainage sewer pipe.



5400 5.7 &
5450 5.8
5400 6.6

5400 6.7

5500 3.3
5500 3.7 &
55005.2.3
5700 3.1
5700 4.1

5800 5.4

5800 5.4
5800 5.7.1
5900 3.1
5900 3.1
5910 5.1
5920 5.6

Detail U10
Detail U17
Detail U20
Detail U24

Detail U27
Division 6
63004.3
6300 4.3

6300 4.6 &
6400 4.7
6600 9.5

6800 4.2
6880
8000 4.1

Detail S3A
Detail S3B
Detail S4

Detail S5A
Detail S10

Abandoned pipes 250mm and larger shall be filled with a bentonite
slurry.

Reduced CCTYV pipe length requirement to 7m. Included television
inspection reporting standard and specified which files are to be
submitted.

Changed wording from separate to concurrent for mandrel and CCTV
testing.

Added requirement to minimize jointing arrangements for MHs.

Added material and installation requirements for sub-drains.

Updated outdated ASTM standard reference to AWWA.

Added minimum spacing for direct taps from the PVC Pipe Association
guidelines.

Removed service connections to a 100 mm water main as the City no
longer has any 100 mm water mains and replaced with a tapping
sleeve & valve installation description.

Added tapping sleeve and valve installation requirement.

Added tapping sleeve testing requirement.

No wastewater sewer bends greater than 45 degrees allowed.
Added requirement for Mission brand couplers only.

Added requirement for a water main testing plan prior to testing.

Referenced the AWWA standard procedure to take a bacteriological
sample and changed from the ALS lab to any accredited lab.
Changed the base height dimension to varies.

Added a note specifying the height of the service post marker.
Added dimension from pipe to top of the barrel.

Updated title block, added note about other bends and for installing
tee or saddle between 1° & 45¢°.
New subdrain detail created.

Changed skewer length to agree with standard detail.
Sod placed within a drain shall be pinned
Updated wording of landscaping acceptance & takeover procedures.

Changed 300mm to 3000mm for the straight edge.

Added a lower slump of 50+20mm for slip form concrete paving.
New wet pond revetment specification added.

Added location where the illustrations of typical situations for
temporary traffic control can be found.
New detail created from S3 for an asphalt roadway.

Detail S3 updated for a concrete roadway.
Dimensions updated.

Note 1 updated.

Added note about dowel placement.



Detail S13

Detail S14
Detail S15

Detail S29
Detail S30

Sidewalk ramp added and dimensions for industrial approaches
updated.

Updated dimensions for industrial approaches.

Dimensioned the transition from high curb to low curb for driveway
flares.

New back lane cross-section detail.

New detail showing barrier curb limits at intersections & public
reserves.
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GC1 GENERAL

The City will use the latest version of the Standard Construction Document CCDC 18
Civil Works Contract as the basis for all their projects. For any additions, deletions or
changes to the Civil Works Contract refer to the project’s tender document.
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1. ENGINEER AND INSPECTOR

The term "Engineer" shall be used to denote any Registered Professional Engineer acting
on the City of Steinbach's behalf. The term "Inspector" shall denote any person delegated
by the Engineer to inspect the construction of the work.

In case of any dispute arising between the Contractor and any Inspector as to materials
furnished or the manner of performing the work, the Inspector shall have the authority to
reject materials or suspend the work until the question at issue can be referred to and
decided by the Engineer.

The Inspectors shall perform such other duties as are assigned to them by the Engineer.
They shall not be authorized to revoke, alter, enlarge, relax or release any requirements of
the work nor to issue instructions contrary to the plans and specifications. Inspectors shall
in no case act as foremen or perform other duties for the Contractor. No instructions of the
Inspector to the Contractor shall release the Contractor from fulfilling the Contract.

2. WORKING DAYS

2.1 Definition of Working Day

Any day, other than a Saturday, Sunday or a Statutory or Civic Holiday, on which, in the
opinion of the Engineer, atmospheric and/or site conditions are such that the Contractor is
able to work at least seven (7) hours during the period between 7:00 a.m. local time or the
time the Contractor's operations normally commence, whichever is the earlier and 7:00
p.m. local time, shall be defined as a working day.

2.2 Variations of Standard Working Days

The hereinbefore mentioned definition of a working day is meant to apply when only one
major type of work is involved in a Contract. Where two or more major types of work are
involved in a Contract a working day may be based, at one time on one type of work while
at another time a working day may be based on another type of work. When more than
one type of major work is involved, the quantity of equipment that must be able to work in
order to meet the requirements of a working day may vary considerably from that specified
in the preceding paragraph.

Notwithstanding the provisions hereinbefore set forth relating to the charging of working
days, in the event that incidental work which, in the opinion of the Engineer, should have
been or could have been carried out by the Contractor in conjunction with or immediately
following work of a major type, being behind schedule, the City hereby reserves the right to
charge working days on the incidental work until such time as it is up to schedule.
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When the major type of work involves restoration of the site to the condition it was prior to
a rainfall working days shall not be charged.

2.3 Record of Working Days

The Engineer will furnish the Contractor with a daily record for each major type of work
showing various information concerning the equipment, the time it worked, could have
worked and working days charged. This report is to be signed each day by an authorized
representative of the Contractor.

The Contractor will be allowed seventy-two (72) hours in which to file a written protest with
the Engineer on the project that the said daily statement is, in his opinion, incorrect.
Otherwise the said daily statement shall be deemed to have been agreed to by the
Contractor. Any such protest submitted by the Contractor will be dealt with promptly and
the Contractor advised at an early date as to the Engineer's decision.

2.4 Restoration of Boulevard or Grassed Areas

Where underground or surface work is being carried out in boulevard or grassed areas,
restoration of the boulevard or grassed area shall be completed within 20 working days of
the completion of underground or surface work in each work area.

3. LIQUIDATED DAMAGES

In the event that all the work specified under this Contract is not completed within the
number of working days or by the project completion date as set forth in the Contract, the
Contractor shall pay to the City the sum stipulated as Liquidated Damages for each and
every working day, as hereinbefore defined, that completion of the work exceeds the
number of working days or the project completion date set forth in the Contract. The City
may, but is not obligated to increase the number of working days or extend the project
completion date.

4. BUILDERS' LIENS ACT HOLDBACK

In conformance with the General Conditions and with the Builders' Liens Act where it
applies and where monthly progress payments are made, a holdback of 7.5% will be
retained until 40 days after a Notice of Substantial Performance has been issued and
served in accordance with the Act. All holdbacks under the Act will pay such interest as is
required by statute from the date of the initial retention until the date of release.
Outstanding work completed after the date of substantial performance up to the date of
completion as certified on the Final Certificate will also be subject to the statutory holdback
and interest provisions of the Act. Builders' Liens holdbacks will be retained for 40 days
after the completion date.
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Further to Clause 9.2.3 of the General Conditions and upon application by the Contractor
and upon being satisfied that the Contract has been substantially performed, the Engineer
shall, within seven (7) days after he receives the application or after the contract has, in his
opinion, been substantially performed, whichever is the later, give or cause to be given a
Certificate of Substantial Performance of the Contract.

The date of the Certificate shall be the date of Substantial Performance of the Work. No
Certificate for Final Payment shall be issued by the Engineer until final measurements of
all unit price quantities incorporated in or made necessary by the Work have been made
by the Engineer and have been approved by the Contractor.

If, in the opinion of the Engineer, the work has not been substantially performed and the
application by the Contractor is not valid, he shall notify the Contractor of his disapproval,
within seven (7) days of his inspection.

Further to Clause 9.2.4 (b) of the General Conditions, requirements for release of the
holdback, the Contractor shall also provide the following before the holdback monies will
be released:

1) A letter of clearance or certificate from the Workers' Compensation Board verifying
that all assessments due by the Contractor have been fully paid as of the date of
Substantial Performance;

2) A letter from the Contractor's Surety (if any) approving the release of holdback.

5. SUBSTANTIAL PERFORMANCE OF SUBCONTRACTS

The Contractor shall comply with his obligations under the Builders' Lien Act as regards
subcontractors who have substantially performed their contracts. The Contractor shall also
notify all subcontractors of the issuance of the Notice of Substantial Performance with
regard to the prime contract.

6. COMPLETION OF WORK AND COMMENCEMENT OF GUARANTEE

PERIOD

6.1 Completion Inspections

On completion of construction and required testing, the Contractor shall arrange, attend
and assist in the inspection of the Work with the Engineer. Any unsatisfactorily completed
portions of the Work shall be corrected at the earliest possible instance.
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6.2 Project Completion Date

The date that the Works are certified by the Engineer, as acceptably completed shall be,
for the purposes of the Final Certificate and the maintenance guarantee, the project
completion date.

7. EXISTING SERVICES AND UTILITIES

No responsibility will be assumed by the City or the Engineer for correctness or
completeness of the Drawings with respect to the existing utilities, pipes or other objects
either underground or on the surface and neither the City or the Engineer shall be liable for
errors, omissions or inadequacies therein. It shall be the responsibility of the Contractor to
verify the location of all such utilities, pipes and other objects and, if encountered, to
adequately protect them during construction period and if disturbed or damaged by the
Contractor, to have them replaced or rest in their original position after construction has
been completed at the Contractor's cost.

The Engineer will arrange for the relocation of existing utilities, poles, traffic signals, signs
and lamp posts which interfere with the proposed construction. The City will be responsible
for the cost of this relocation. The Contractor shall make the necessary arrangements for
and pay the cost of all relocations required for his convenience.

8. CONTRACTOR TO NOTIFY UTILITIES AND OTHER AUTHORITIES

Whenever the work requires that a public street or lane be cut for underground works, the
Contractor shall, before entering on the work, make application to each utility or authority.

Notice must also be filed with the Engineer at the time of notification.

The Contractor shall maintain accurate records of these notifications. The Engineer shall
have access to these records.

Where any water mains feeding fire hydrants are to be placed temporarily out of service or
where any streets are to be temporarily closed, the Contractor shall give written notice of
these closures and their probable duration to the Engineer. The Engineer shall notify the
Police Department and Fire Department of these closures. The Engineer shall notify the
Police Department and Fire Department as soon as the water main is restored to service
and/or the street is reopened.

9. HYDRO AND M.T.S. POLES

When underground work occurs within two metres of a Hydro or M.T.S. pole, the
Contractor shall make arrangements with the authority concerned regarding temporary
support and/or relocation of the poles at the Contractor's expense. Under the above
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condition, the Contractor shall use (a) mechanically tamped clay and/or granular material
for trench backfill, (b) tunnel a minimum of 1.5 metres on each side of the pole and install
the pipe in tunnel construction, or (c) as otherwise specified by the utility concerned.

10. OPERATING VALVES ON WATER MAINS

Upon receipt of adequate notice, City work forces shall turn existing water mains off and on
as required for the Contractor. At no time shall the Contractor operate the valves on the
existing water main system or new valves tied into the existing system.

11. SHUTDOWN OF EXISTING WATER SERVICES

The Contractor shall notify the City and any premises to be affected by the shutdown of
any existing waterlines well in advance of shutdown. In the event of water being shut off for
a planned period of more than six (6) hours, the Contractor must make arrangements at
his own expense to supply any residences or businesses affected with a temporary pres-
surized water supply. For all shutdowns of existing water mains, the Contractor shall
provide a temporary water supply by means of water tanker. If and when the City is
required to supply any residences or businesses with a temporary water supply during any
hour of the day because of the neglect or deficiency of the Contractor, the Contractor will
be charged with the total cost of the work.

The foregoing, however, is at the City's discretion and may insist upon greater levels of
service dependent on circumstances and the nature of establishments affected by the
shutdown.

Should gas pipes be found by sounding or on exposure to be at such depths as to interfere
with the proposed work, the Engineer may order the grade and/or alignment of proposed
underground work altered to clear the existing gas pipes. No extra payment for extra
excavation will be paid. Similarly, should less excavation result, no reduction in the
Contract price shall be made.

Alternatively, the Engineer may order the existing gas main or gas service relocated. In this
case, these pipes will be relocated by the Gas Company prior to or at the same time as the
installation of the new pavement, sewer or water main. The cost of relocating these gas
pipes, including disconnecting, removing, relaying and reconnecting the new pipe will not
be borne by the Contractor.

13. EXISTING CULVERTS

It is the Contractor's responsibility to replace any culverts damaged by the Contractor in
the course of the work to the satisfaction of the Engineer.
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14. SURFACE RESTORATION

Unless otherwise specified, the Contractor shall be responsible for restoring all surfaces to
conditions equal to or better than the original condition.

Arrangements shall be made by the Contractor with the Authority concerned regarding
restoration of surfaces.

It shall be the Contractor's responsibility to maintain all surfaces including pavement,
boulevards, curbs, sidewalks, culverts, etc. until permanent repairs have been made.

All ditches shall be graded and restored upon completion of the installation. Ditch grades
shall be as determined by the Engineer or by the Authority having jurisdiction over the
roadway. The Contractor will also be responsible to maintain the drainage of the existing
ditches during the construction period and the one year maintenance period.

Surface restoration and clean-up shall be done block by block immediately behind the
installation crews.

15. CO-OPERATION WITH OTHERS

The Contractor's attention is directed to the fact that other Contractors, personnel of other
utilities and the staff of the City may be working on or adjoining the site.

The activities of these agencies may coincide with the Contractor's execution of the work
and it will be the Contractor's responsibility to co-operate to the fullest extent with
personnel working in the areas and such co-operation is an obligation of the Contractor
under the terms of the Contract. The City will endeavour to inform the Contractor of any
known works that may influence the execution of the Contract.

16. ACTS, STATUTES, BY-LAWS AND REGULATIONS

The Contractor shall comply with all Federal and Provincial Statutes, Orders, Regulations
and By-laws. The Contractor shall co-operate with the City in promptly furnishing all
information that may be required by regulations. The Contractor shall be responsible to
ensure that his personnel are familiar with and shall obey such regulations.

The Contractor shall observe and comply with the requirements of the Workplace Safety
and Health Act and all addenda thereto under the Workplace Safety and Health Act of the
Province of Manitoba, for the safety of the men to be employed on the project.
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17. PROTECTION OF SURVEY BARS

The Contractor shall not disturb, deface, alter, destroy or remove any survey post,
monument or bar and if the same shall occur, then and in every such case, the Engineer
shall have such post, monument or bar replaced at the expense of the Contractor. The
Contractor shall pay all costs and expenses incurred in connection therewith.

All known survey posts, monuments or bars are indicated on the drawings. If the
Contractor is in doubt about the location of the bars in the field, he will contact the Engineer
before doing any work in the area. Other survey posts, monuments or bars may exist and
the Contractor shall exercise care at intersections and other places where such survey
posts, monuments or bars may exist.

Where a survey bar lies in the line of the proposed work and must be disturbed, the
Contractor shall provide the Engineer with 72 hours’ notice to have the survey bar
referenced and relocated. The survey bar shall be referenced and replaced at no cost to
the Contractor.

18. ENCROACHMENT ON PRIVATE PROPERTIES

Particular care shall be taken to assure no damage is done to trees and plants, including
grass, located on private property and provision is to be made to maintain full drainage
during construction. The Contractor shall take such measures as are necessary to ensure
safe and convenient pedestrian and vehicle ingress and egress to private properties and
around work sites in the public right-of-way.

19. TRAFFIC CONTROL AND MAINTENANCE OF ACCESS

It will be the responsibility of the Contractor under the Contract to maintain traffic during the
entire period of the Contract and to ensure that maximum protection is afforded to the road
user and that the Contractor's operations in no way interfere with the safe operation of
traffic.

Where deemed necessary by the Engineer, a temporary access roadway shall be provided
by the Contractor for any residence or building that does not have an alternate means of
vehicular access. The access roadway shall also be maintained, removed and the site
thoroughly cleaned upon completion by the Contractor.

The Contractor shall supply, erect and maintain all applicable traffic control devices in
accordance with the provisions contained in the latest edition of "Manual of Temporary
Traffic Control" Specification CS8000.

The Contractor shall provide and maintain flagmen in accordance with the Manual.
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Improper signing will be sufficient reason for the Engineer to immediately shut down the
entire job.

20. DUST NUISANCE

The Contractor shall take such steps as may be required to prevent dust nuisance
resulting from his operations whether within the right-of-way or elsewhere or by public
traffic where it shall be the Contractor's responsibility to maintain a roadway throughout the
work. Upon direction by the Engineer, corrective measures will be taken by and paid for by
the Contractor. Where the work requires the sawing of asphalt or the sawing or grinding of
concrete, blades and grinders of the wet type shall be used together with sufficient water to
prevent the incidence of dust wherever dust would affect traffic or wherever dust would be
a nuisance to the residents of the area where the work is being carried out.

21. NOISE ELIMINATION

The Contractor shall reduce noise to as great an extent as possible at all times. Air
compressing plants shall be equipped with silencers and the exhausts of all gasoline
motors or other power equipment shall be provided with mufflers.

22. WATER USED BY CONTRACTOR

Water for use by the Contractor, shall be obtained from the City at the prevailing rates. The
Contractor shall arrange with the Engineer as to the hydrants available for his use. The
required permit for hydrant use shall be obtained from the City Office. All water used shall
be metered and protected against contamination by the use of approved backflow
prevention devices. Other sources of water may be used only after special written
permission has been received from the Engineer.

23. WATER AND SEWER SERVICE INSTALLATION LICENSES

All Contractors carrying out water and sewer installations shall be licensed to City
Standards.

24. PRIVATE APPROACHES LICENSE

All Contractors carrying out construction of private approaches shall be licensed to City
Standards.

25. CITY'S RIGHT TO DO WORK

If the Contractor should neglect to prosecute the work properly or fail to perform any
provision of this Contract, one (1) day after receiving written notice from the City, the City
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may, without prejudice to any other remedy it may have, make good such deficiencies and
may deduct the cost thereof from the payment then or thereafter due to the Contractor.

26. CONTRACTOR'S LIABILITY INSURANCE

The Contractor shall secure and maintain such insurance or pay such assessments as will
protect himself, his sub-contractors and the City from claims for bodily injuries, death or
property damage which may arise from operations under this Contract, whether such
operations be by themself or anyone employed by them directly or indirectly. The following
insurance policies or protection are required:

1. Statutory Workers Compensation
2. Contractor's Public Liability or Property Damage
a. Bodily Injury: each person - each accident
i.  $5,000,000/person
i.  $10,000,000/accident
b. Property Damage: each accident — aggregate
i. $5,000,000/accident
ii. $10,000,000 aggregate
3. Automobile Public Liability and Property Damage, owned and non-owned vehicles
a. Bodily Injury: each person - each accident
i. $5,000,000/person
i.  $10,000,000/accident
b. Property Damage: each accident — aggregate
i.  $5,000,000/accident
i. $10,000,000 aggregate

All policies shall be for amounts as specified above or, if no amounts are so specified, shall
be in such amounts as the Engineer requires. Contractor shall also provide copies of other
insurance policies (i.e. All Risks) including the limits of liability which would apply to the
project for review by the Engineer.

Certificates of such insurance shall be filed with the Engineer and shall be subject to the
Engineer's approval as to the adequacy of protection. The City shall be named jointly with
the Contractor on the certificates of insurance. Such insurance policies shall be maintained
until the Engineer certifies that the work is complete. If the Contractor has to return to the
site of the work for the purpose of repairing defects in material or workmanship, he shall
again be required to secure and maintain insurance policies in such amounts as the
Engineer may require.

If the Contractor fails to maintain in force the required insurance, the City after giving
reasonable notice, may do so itself and deduct the amount paid as premiums from money
due the Contractor, or recover it as a debt due from the Contractor.
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27. DAMAGE CLAIMS

The Contractor shall defend, indemnify and save harmless the City, its officers, agents,
servants and employees against and from all suits, losses, demands, payments, actions,
recoveries, judgments and costs of every kind and description and from all damages to
which the City or any of its officers, agents, servants and employees may be subjected by
reason of injury to the person or property of others resulting from the performance of the
Contract, or through any improper or defective machinery, equipment, implements, or
appliances used by the Contractor on the Contract, or through any act or omission on the
part of the Contractor or his agents, employees or servants and he shall defend, indemnify
and save harmless to the City, its officers, agents, servants and employees from all suits
and actions of any kind or character whatsoever which may be brought or instituted by any
sub-contractor, material supplier or labourer who has performed work or furnished
materials in or about the work or by, or on account of, any claims or amount recovered for
an infringement of patent, trademark or copyright.



SECTION A - WATER MAINS & APPURTENANCES DESIGN STANDARDS | 1

R24
DIVISION 4 DESIGN STANDARDS
TABLE OF CONTENTS
SECTION A WATER MAINS AND APPURTENANCES. ..........ccccciiirrerr v vrrr s s ss s annnes 2
AT SIZE o ————————————————————————aaaaaaaaaaaaaaaaaas 2
N | = 2
YN T o1 o O 17X S 2
YN YV =l 1Y 7N N] o L 2
A5 DESIGN PRESSURE......coiiiiiiiii et e ettt ettt et e et e e e e e e e e e e e e e e eeeeeeeeseaeneaeaaaeeas 3
A.B  DESIGN GUIDE .....ceeeeiieee ettt ettt ettt ettt st e s e s s s aeseeeaeeeeeeeeeeeeeaeaeaeaeaeaaaaeas 3
A.7  HYDRAULIC MODEL ANALYSIS ... iiieieieieeeeeieieieaaaaasatatarasasesssssssseseseeeeseseeeeeeeeeeaesaaeaaaeaaaees 3
A.8  VALVE DISTRIBUTION ......ciiiiiiieieie i et e et e e e et et e e e e aaababa et esatesasssseseseeeeeeeeeeeeeesaeseaeaeaeaaaees 4
YN I N (€N Y 1= N TR 4
YN O =1 = ][ N[ SR 4
N T o 70 7 N 4
A.12 CORROSION PROTECTION .....ceiiiiiieieieteeeeeeee e e essasaaesasaveseseseeesesseeesesseeeeeseeeeeeeeaeaeneaeaaaeaees 5
A.13 SEPARATION DISTANCES BETWEEN WATER AND SEWER MAINS .....covvviiiiiiiiiiiieieeeeeeeeeeeeeeeee 5
SECTION B WASTEWATER & LAND DRAINAGE SEWER.......cccoiiiiiiiinnnnnnnnnnnnsnnnsnsnsneneneeene 6
0t T Y 4 = R 6
7 == o R 6
B3 SLOPES oottt ————————— ittt aaaaaaaaaaaas 6
B.4  WASTEWATER FLOW ESTIMATION ....cooiiiiieieieieeeieietnarararasaeveveseseseseeeeeeeeeeeeeseseseaeaaaaeeens 6
B.5 MANHOLES AND CATCH BASINS. .....coiiiiiiiieiiieieeec ettt e e eeeeeeeeeeeeaeaeaeaeaaens 7
I AV 1] N V1= N PR 7
SECTION C SERVICE CONNECTIONS (WATER & SEWER) ........ccccoveeeirrreerereseeeeesseeeessneeenas 8
C.1 WATER SERVICE LINES ..ottt veaeanees 8
C.2  SEWER SERVICE LINES...uttitiiiiiiiiiiieeeeeee ettt ettt eveaeanees 9
SECTION D TRANSPORTATION ......ccciiiiiiiiiiiiiie e ress s e sssssssssssssss s ssssssssssssssssssssnsnsnnnsnsnsnsnsnsnns 10
D.1  STREET CLASSIFICATION ...coiiiiiiiiiie e ettt ettt ettt s e ee e e e e e e e e e e e eeeaeaeaeaeaeens 10
[ SR 1 == = 1] ] N R 13
D.3 RECOMMENDED PRACTICE FOR SUBDIVISION STREET DESIGN .....ccvvviiiiiiieieeeeeeeeeeeeeeeeeeeeenen 13
SECTION E BOULEVARD & LOT GRADING ........ccooiiiiiiirrrcierrrr e reresessesssssss s e s s s s s sssnnnes 15
E. 1 RESIDENTIAL LOTS oot e e e e e e e e e e e e eaeaeaeens 15
E.2 COMMERCIAL, INDUSTRIAL AND MULTI-FAMILY RESIDENTIAL SITES .ovvvviviiiiieiiiieeeeeeeeeeeeeene 15
SECTION F CONSTRUCTION DRAWINGS. .........ccooeiiriirirrrnsssssssssssssssssssssssssssssssnsssnsmsmsnsnsnsnenns 16
F.1  GENERAL DRAWING REQUIREMENTS .....ccieieiiieeiininsnsnsasssssssesessssssssessseseseereseseeseseseseseeeaeees 16
F.2 REQUIREMENTS FOR ROADWAY CONSTRUCTION DRAWINGS .....euvvveeieieeeiiiiieeeeieieieeeeeeeeeeens 16
F.3 REQUIREMENTS FOR PAVEMENT RESURFACING DRAWINGS .......uuvvvieieieiieiiiieiieieieieieeeaeeeeens 18
F.4  PAVING AND GRADING .....coeiiieiiieeeee oottt ettt et e e e e e e e e e e e e e e eaeeeaeaeeeaeens 18
F.5  CROSS-SECTIONS ....cooiiiiiiieee ettt ettt e et b e et e te e s eeee e e e e e e e e e eeeaeseaeaeaeaeens 19
F.6  STANDARD AND SPECIAL DETAILS ..covvutiieiieieee ettt e e e e e ettt s e e e e e e e eeeaab s e e e e e e s eeeaesaannes 19
F.7  DRAINAGE AND UTILITIES . .cieeeiieeee e e e oottt ettt vttt e ae e e e e e eeeeeeaeeeaeaeaeaaens 19

F.8 REQUIREMENTS FOR "“AS CONSTRUCTED”" DRAWINGS ......ccvuuuuiieiieeeiiieeeieeeeeee e e e 19



SECTION A - WATER MAINS & APPURTENANCES DESIGN STANDARDS | 2

SECTION A WATER MAINS AND APPURTENANCES

| 3

A.1 Size

All new water mains shall be at least 150 mm in diameter. On cul-de-sacs less than 90 m
in length, where it is practical to provide adequate fire protection from the street
intersection and/or from 150 mm water mains and also adequate water supply pressures;
water main sizes may be reduced.

A.2 Depth

All new water mains shall be laid to a minimum depth to crown of 2.7 m below the finished
street centreline grade.

A.3 Pipe Class

All piping for waterworks purposes shall be capable of withstanding a minimum operating
pressure of 1 MPa.

A.4 Water Demand

For proposed developments the expected average day, maximum day, and peak hour
water demand shall be provided to the City and presented in metric units with the water
flows stated in L/s. The water demand calculations must be stamped and signed by a
Professional Engineer licensed to practice in the Province of Manitoba.

The equations shown below are recommended for determining the average day, maximum
day, and peak hour water demand:

Average Day Water Demand: ADD = Daily average water demand
Maximum Day Water Demand: MDD = 1.4 x ADD
Peak Hour Water Demand: PHD = 2.3 x ADD

When determining the residential water demand the following values can be used:

e Average Daily Water Demand = 225 L/capita/day + 10%
e Single Family Dwelling

o Population/dwelling: 3.05

o Dwelling/ha: 12.29
e  Multi-Family Dwelling

o Population/dwelling: 2.30

o Dwelling/ha: 74.13
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Where the non-residential water demand is not known, and the specific land uses are not
known the following values are recommended:

Land Uses Average Day Water Demand
Commercial 16,800 L/ha/day
Light Industrial 22,500 L/ha/day
Wet Industrial 33,600 L/ha/day

A.5 Design Pressure

Local systems must be capable of supplying maximum hourly rate or a maximum daily rate
plus fire demand, whichever is the greatest. Pressure shall not fall below 207 kPa in street
laterals during the demand of maximum hour or 138 kPa at the hydrant during the demand
of maximum day plus fire demand loading. Pressure shall not fall below 310 kPa in feeder
water mains during the maximum hour demand.

A.6 Design Guide

Waterworks system design will be to the full consideration of the requirements of the
"Water Supply for Public Fire Protection" manual by the Fire Underwriters Survey, unless
specifically specified herein. When the building construction details required by the manual
are not known, the fire flow values in the following table are recommended:

Zoning Fire Flow
Residential Single-Family 100 L/s
Residential Multi-Family 200 L/s
Streetside Commercial 250 L/s
Elementary Schools 167 L/s
Junior & Senior High Schools | 267 L/s
Institutional 250 L/s
Industrial 383 L/s

An allowance for hydrant losses must be included in the hydraulic modeling of the fire
flows.

A secondary water supply is required when a single feed services more than 120 units.
A.7 Hydraulic Model Analysis
When developing a Hydraulic Model the following factors should be used:

e Hazen-Williams C-value = 120 for water main diameter <= 200mm
e Hazen-Williams C-value = 130 for water main diameter > 200mm
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A.8 Valve Distribution

Distribution valves shall be spaced so as to provide adequate shutdown capabilities, i.e.,
the ability to isolate a block. Minimum spacing shall be based on, but are not limited to, the
following criteria:

Maximum spacing 150 m apart

It is desirable that there be a maximum of 20 services between valves
Minimum 4 valves per four way intersection

Minimum 3 valves for all other intersections

All bays and cul-de-sacs or their equivalent must be isolated.

Valves shall be located in line with street right-of-way lines, or on property line projections.
A.9 Alignments

All water mains and appurtenances shall be located as specified within the Standard
Details. Any and all deviations from these standards shall be subject to special review by
the City.

A.10 Bedding

Bedding shall be a minimum TYPE B as specified by the WPCF Manual of Practice No.9
(1969) and shall consist of a sand envelope around pipe for full width of trench extending a
minimum of 100 mm below to 200 mm above all mains.

A.11 Hydrants

A.11.1 Connection to Water main

All hydrants shall have a minimum 150 mm diameter valved connection to the water main.
Valve and piping shall be the same quality as line piping and fittings.

A.11.2 Hydrant Spacing

Linear spacing of hydrants along streets shall not be greater than 120 m. The maximum
spacing of hydrants shall be such that a circle of protection is not more than a 76 m radius.
Hydrants shall be installed at water mains dead ends. Hydrants shall be placed at the high
points along the water main and a maximum of 2 hydrants shall be placed between main
line valves.
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A.11.3 Height Above Grade

Hydrants shall be installed so that the distance from the bottom of the hydrant flange to the
finished ground line is from 50 mm to 150 mm, above finished grade.

A.12 Corrosion Protection

Sacrificial anodes of the following size and type shall be installed on all new installations,
unless otherwise approved by the City.

GENERAL FITTINGS ZINC ANODE OUTPUT “‘DURATRON” PRODUCT
(diameter in mm) IN CLAY SOIL (ma) OR EQUIVALENT
100 20 DZP-780-24
150 50 DZP-780-24
200 50 DZP-780-24
250 50 DZP-780-24
300 50 DZP-780-24

Install 11 kg (24 Ib) zinc anodes at all tie-ins to existing metallic pipe.

A.13 Separation Distances between Water and Sewer Mains

The minimum horizontal distance between the water main pipe and gravity sewer pipe
shall be 3.0 m. The minimum vertical distance between the outside of the water main

pipe and outside of any gravity sewer pipe shall be 450 mm.
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SECTION B WASTEWATER & LAND DRAINAGE SEWER

B.1 Size

| B.1.1 Wastewater Sewer

Wastewater sewers shall be of such size that they shall be capable of handling the peak
hour flow based upon the Harmon peaking factor, plus allowable infiltration and extraneous
flows and shall in no case be less than 250 mm in diameter.

B.1.2 Land Drainage Sewer

Land drainage shall be designed to accommodate the runoff from a rainfall having a return
frequency of one in two (2) years unless otherwise authorized by the City. Land drainage
sewers shall be a minimum of 250 mm diameter (for maintenance purposes).

B.2 Depth

B.2.1 Wastewater Sewer

The minimum invert depth of a wastewater sewer system shall be 2.6 m below finished
ground level.

B.2.2 Land Drainage System

The minimum invert depth of a land drainage sewer system shall, where practicable, be
1.5 m below ground level.

B.3 Slopes

All wastewater sewers shall be designed with the slope to give minimum velocities when
flowing full of 0.6 m per second, using a Manning roughness co-efficient of 0.013. All land
drainage sewers shall be designed for a minimum velocity when flowing full of 1 m per
second, using a Manning roughness co-efficient of 0.013.

B.4 Wastewater Flow Estimation

For proposed developments the expected peak wastewater flows shall be provided to
the City. Wastewater flow generations must be stamped and signed by a Professional
Engineer licensed to practice in the Province of Manitoba. For residential, commercial,
and industrial properties, wastewater flows must be estimated by mathematically
calculating the flows generated from the property.
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B.5 Manholes and Catch Basins

B.5.1 Location and Spacing

Manholes for sewers shall be installed at the junction of sewers (except at catch basin
connections) at changes of alignment or grade (except in curved sewers) at the upper end
of each line and at all street intersections, with a maximum desirable spacing between any
two manholes of 110 m and in no case more than 120 m. In cases of sewers 1375 mm
and larger, the manhole spacing may be varied upon approval.

B.5.2 Size (Diameter)

For all manholes and catch basins, the minimum barrel diameter shall be 900 mm. The
minimum bottom section diameter for manholes shall be 1200 mm.

B.5.3 Size (Height)

For all catch basins installed within 1 metre of any roadway or pavement, the minimum
bottom section height shall be 1800 mm, regardless of pipe inverts.

B.6 Alignments

All sewers and appurtenances shall be located as specified within the Standard Details.
Any and all deviations from these standards shall be subject to special review by the City.
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C.1 Water Service Lines

Any facility or property that has access to or is connected to the City’s water supply
system shall not connect to any onsite water supply system.

C.11 Size

Service lines shall be a minimum of 25 mm in diameter. Services shall be sized according
to the latest revision of the Manitoba Building Code. Sizing shall suit the hydraulic
conditions and shall be subject to approval by the City Engineer.

Minimum service lines shall be as follows:

e Properties zoned RSF, RLD 25 mm

e Properties zoned RMD 50 mm

e Properties zoned C, M 50 mm

o Fire service 150mm

e Other as determined by individual requirements
C.1.2 Depth

A water service, either in the street or in private property, shall be placed at least 2.6 m
below the surface of the ground, but shall not be deeper than 3.0 m in the ground unless a
greater depth is approved.

C.1.3 Curb Stop

An approved water curb stop and approved box shall be provided at or near the street line
for control of water to the premises served. The water service pipe on the property shall be
connected to the curb stop and where the Water Works Utility installs the street portion, the
owner shall provide extra service pipe not less than 0.3 m in length at the street line to
facilitate this connection. Adaptors necessary to connect different types or sizes of property
pipe to the Water Works Utility curb stop shall be provided by the owner.

Sacrificial anodes of the following size and type shall be installed on all new installations,
unless otherwise specified by the City.

The design current required for protecting copper is based on 18.3 m per square metre.
Refer to N.A.C.E. Materials Performance Vol. 16, No. 11, November 1977.

Based on the above, a 2.7 kg (6 Ib) zinc anode will protect a 25 mm service 12 m long,
whereas a 5.4 kg (12 Ib) zinc anode will protect a 25 mm service 24 m long. Where direct
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buried hydro neutrals are involved, it may be necessary to upgrade by one size for
adequate protection of grounded hydro neutral and service.

Generally, for 25 mm copper service, use:
DZP-550-12 Every service c/w contact clamp
Burndy KS20 Service Stop Box Assembly

other as approved by the Engineer.

C.2 Sewer Service Lines

C.21 Size

Service lines shall be a minimum of 150 mm in diameter and shall be sized according to
the latest edition of the Manitoba Building Code.

|C2.2 Quality

Materials, joints and workmanship shall equal those specified for main sewers.

| C.2.3 Slope

The minimum slope for a 150 mm sewer service shall be one percent (1%).

|C24 Depth

Sewer connections shall have not less than 1.8 m of cover at the building line nor less than
2.1 m of cover at the street line. The sewer service depth to top of pipe at the property line
shall be a minimum of 2.75m from design finished grade.

C.2.5 Location

Sewer service shall be located such that when facing the lot to be serviced from the street
right-of-way, the sewer service will be to the left-hand side of the water service stop box.

Sewer and water services shall be located within the middle third of the frontage of the lot
that is being serviced.



SECTION D — TRANSPORTATION DESIGN STANDARDS | 10

SECTION D TRANSPORTATION

| 3

The purpose of this section is to ensure design and construction are consistent with current
practice and trends.

The following is not intended to contain an exhaustive summary of parameters required to
design a street or street network, but to specify key parameters and reference to standard
design aids. Designers are referenced to the Transportation Association of Canada
publication entitled "Geometric Design Guide for Canadian Roads" and "Pedestrian
Crossing Control Guide", a recommended practice of the Institute of Transportation
Engineers.

D.1 Street Classification

The street classification system used in the City of Steinbach separates streets on the
basis of differences in traffic service and land service provided, as well as on the basis of
required geometric design features. Classifications are as categorized below:

D.1.1 Minor Arterial and Industrial Collector Streets

Minor arterials carry significant traffic flows between major traffic generators such as
shopping centres, residential, commercial and industrial subdivisions, etc. Minor arterial
streets collect and distribute traffic between major thoroughfares, other arterials and
collector streets.

The primary function of industrial collector streets is to collect and distribute traffic between
local industrial streets and arterial streets. Their secondary function is to provide access for
fronting industrial development.

Right-of-Way Width: 30.175m

Standard Cross-section: Drawing No. S-19

Traffic Lanes: 4

Traffic Volumes: Up to 20,000 vehicles per day

Access Conditions:

Direct access to adjacent properties is not desirable and is normally not permitted.
Minor arterial streets may intersect with major thoroughfares, other arterials and
collector streets.

For industrial collectors, direct access to fronting properties is permitted. They may
intersect with arterials, other industrial collectors and local industrial streets.
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Traffic Features:

Traffic signals are used to control major intersections for minor arterials. They have
a four-lane divided cross-section. Parking is permitted only when vehicular
movement and traffic safety are not jeopardized due to parked vehicles. A variety
of vehicular traffic may use arterial streets including trucks and buses. Pedestrian
movement across minor arterial streets is normally permitted at signalized
intersections and is, also, facilitated through the provision of pedestrian corridors.

For industrial collectors, signalization at intersecting streets may occur. However,
stop signs are generally used for traffic control at intersections. All industrial
collector streets have a four-lane divided cross-section. Parking is permitted only
where and when vehicular movement and traffic safety are not jeopardized due to
parked vehicles. A variety of vehicles, including trucks and buses, use industrial

collector streets. Pedestrian corridors may be provided where warranted.

D.1.2 Local Industrial and Residential Collector Streets

Local industrial streets direct access to abutting properties. A local industrial street
primarily serves traffic with an origin or destination along its length. It is not intended to

carry traffic between two streets of a higher classification.

Residential collector streets collect and distribute traffic between local streets and arterial
streets. Their secondary function is to provide access to secondary traffic generators such
as commercial developments, parks, multi-family developments, etc. Residential collector
streets also serve to carry traffic between adjacent neighbourhoods. All bus routes in newly
developed residential areas should be developed to residential collector standards as a

minimum.

Right-of-Way Width: 24.384 m

Standard Cross-section: Drawing No. S-18

Traffic Lanes: 2

Traffic Volumes: Up to 4,000 vehicles per day

Access Conditions:

Direct access to local industrial streets is allowed to all fronting properties. Local

industrial streets may intersect with other local industrial streets, industrial
collector streets and arterial streets but should not intersect with major
thoroughfares.

Direct access to residential collector streets to adjacent properties is allowed for
commercial and multi-family developments. For low-density residential
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development, front drives are not permitted. In such cases, a back lane is required
to provide direct access to fronting properties. Residential collector streets may
intersect with arterials, other collectors and local residential streets.

Traffic Features:

For local industrial streets, intersections with other streets are normally stop sign
controlled except where signal controls are warranted. Local industrial streets are
generally undivided streets. However, near their intersections with industrial
collectors or arterial streets they may be transitioned to a median divided cross-
section. Parking is restricted to one side except during peak hours when parking
may be prohibited to accommodate increased traffic flow. Pedestrian corridors may
be provided where warranted.

Intersections with other streets are normally stop sign controlled except where
signal controls are warranted. Residential collector streets are generally undivided
streets. However, near their intersections with arterial streets they may be
transitioned to a median divided cross-section. Parking is restricted to one side
except during peak hours when parking may be prohibited to accommodate
increased traffic flows. In commercial areas, a variety of vehicles, including trucks,
may use collector streets. In residential areas, collector streets carry a low
percentage of trucks composed mainly of service and delivery vehicles. Pedestrian
corridors may be provided where warranted.

D.1.3 Local Residential Streets

Local residential streets provide direct access to abutting properties. A local residential
street is not intended to carry large volumes of traffic. It primarily serves traffic with an
origin or destination along its length and is not intended to carry traffic between
neighbourhoods or between two streets of a higher classification.

Right-of-Way Width: 20.117 m
Standard Cross-section: Drawing No. S-17
Traffic Volumes: Up to 1,000 vehicles per day

Access Conditions:

Direct access is allowed to all fronting properties not served with back lanes. Local
residential streets may intersect with other local residential streets and collector
streets but should not intersect with arterial streets or major thoroughfares.
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Traffic Features:

D.2

Intersections involving only local residential streets are stop sign controlled.
Intersections of local streets with streets in other classification categories are also
stop sign controlled except where signal controls are warranted. Parking is
restricted to one side. Trucks are generally not permitted on local streets in
residential areas except for local service or deliveries. Pedestrian traffic is
unrestricted.

Street Design

D.2.1

Standard Cross-Sections

Refer to the standard details for cross-sections of underground and above ground
services.

D.2.2 Alignment, Standard Intersections, Turnarounds

The primary objective in the design of any street system is to provide a safe, efficient and
aesthetically pleasing access and circulation system for both pedestrians and motorists.

D.2.3 Design Standards

Design shall conform to minimum requirements as set within the publications
aforementioned or otherwise approved by the City of Steinbach.

D.3

Recommended Practice for Subdivision Street Design

Local street systems should be designed to minimize through traffic movement, by
creating discontinuities in the local street system and by channelizing or controlling
median crossings along peripheral arterial routes.

The local street system should be designed for a relatively low uniform volume of
traffic.

Local streets should be designed to discourage excessive speeds, through the use
of curvilinear alignments and discontinuities in the street systems.
Pedestrian-vehicle conflict points should be minimized. This can be achieved
through proper design of the street system, land use arrangements and pedestrian
routes.

Intersections on curves are undesirable and should be eliminated wherever
possible.

Offset intersections are acceptable on local streets and residential collector streets
if the offset is 75 m or greater between centerlines.

Intersection angles of less than 75° are unacceptable.
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The maximum number of dwelling units in a cul-de-sac shall be limited to 16. Lots

shall be zoned for “R” Residential use only.

Once a development reaches or exceeds 120 units, a secondary access point shall

be provided to ensure safe and efficient ingress and egress for emergency

services and residents.

All streets which are to become part of a transit bus route in newly developed

residential areas should be developed to residential collector standards as a

minimum.

Walkways should be provided to facilitate pedestrian movement to and from

proposed transit routes, commercial areas, institutional areas, parks, etc.

Direct access to arterial streets from private holdings should be restricted to those

holdings which contain or are zoned to permit development expected to generate

significant volumes of traffic (i.e. shopping centres, major sports facilities, etc.).

Sidewalks are to be provided on both sides of streets classified as arterials or

collectors.

Sidewalks are to be provided on one or both sides of streets classified as local if

any one of the following warrants is met.

a. Land uses adjacent to the street are expected to generate high pedestrian
and vehicular volumes; e.g. schools, commercial areas, multiple family
dwellings, recreational areas, etc.

b. There is a potential accident or safety problem(s) related to pedestrians.

C. There is a need for sidewalk(s) to provide sidewalk continuity, safe routes
to schools, commercial areas, transit routes, etc.

Minimum desirable gutter gradients to be 0.4%.

Minimum pavement cross fall to be 3.0%.

An alternative Local Residential road pavement width of 7.62m from back-of-curb

to back-of-curb may be approved for proposed low-traffic volume, local residential

cul-de-sacs and crescents less than 300m in length.
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All boulevards shall be designed to have a minimum grade of 2% and a maximum grade
of 6% from the front property line to the back of curb.

E.1 Residential Lots

All roof downspouts shall be located in a manner such that they provide effective positive
drainage away from the building. They shall discharge through a suitable elbow fitting into
a splash pad in order to carry run-off across any settled backfill adjacent to the foundation.

Any driveway on a lot shall have a minimum grade of 2% and a maximum grade of 6% and
shall be constructed in a manner such that it will not inhibit storm water run-off away from
the building.

Minimum lot grades shall be as follows:

. Where a property drains onto an alley - 2% front and rear - building to be perched
150 mm for 3.0 m around its perimeter.

. Where a property drains onto a rear drainage swale - 2% front, 2% rear - building
to be perched 150 mm for 3.0 m around its perimeter.

. Where a property is to be drained to the front street - 2% from rear to front -

building to be perched 250 mm for 3.0 m around its perimeter.

Where a property is to be drained to the front street, a maximum of 3% from rear to front is
allowed.

E.2 Commercial, Industrial and Multi-Family Residential Sites

Any driveway on a lot shall have a minimum grade of 2% and a maximum grade of 6% and
shall be constructed in a manner such that it will not inhibit storm water run-off away from
the building.

Roof and surface drainage from these lots shall be controlled in a manner satisfactory to
the City in order that the maximum rate of run-off into the City's storm system shall be not
greater than if these lots had been developed as residential properties, (i.e. the average
residential lot has an imperviousness of 35%). All Rational Formula runoff calculations are
to be based on a 2 year storm event, with “t” (time) = 15 minutes and “” (intensity) = 2.63
in./hr. Surface type coefficients shall be as follows: 0.10 for landscaped or grass; 0.50 for
gravel; and 0.90 for asphalt or concrete pavement or building areas. While the allowable
total runoff from a site will be restricted to a 2-year storm event with an average site
impervious value of 0.35, the storage areas (if required) for this site shall be sized to
handle the volume accumulated from a 25-year storm event.
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The following represent minimum criteria for the production of construction drawings
relative to all municipal services that ultimately fall under the jurisdiction of the City of
Steinbach.

The following is specified in metric. Imperial use for Drawings requires prior approval from
the City.

F.1 General Drawing Requirements

Chainages on drawings should proceed from left to right and from bottom to top
corresponding to west to east and south to north. When more than one plan is required,
the most westerly sheet should be first and subsequent sheets continue in an easterly
direction. Similarly, sheet progression should be from south to north. All drawings require
approval from the City. The drawing format should be reviewed and approved prior to
drawing production.

F.2 Requirements For Roadway Construction Drawings
Roadway construction drawings should be clear and precise. The amount of information

required varies greatly with the complexity of the project. In general, information required
on roadway construction drawings must fulfill the following requirements:

F.2.1 Right-of-Way

Roadway construction drawings must identify and fully describe the right-of-way limits for
the project on the plan view as follows:

e Basic information including street right-of-way widths, block dimensions, street
angles at intersections, right-of-way deflection angles, survey bars, curve data for
the right-of-way (including length of curve, deflection angle, sub tangent and
radius) and corner cuts.

o If the construction project has utilized a coordinate system, the limits of the
right-of-way and all legal survey bars and geodetic survey control monuments must
be tied into that system.

F.2.2 Horizontal Alignment

"Horizontal Alignment" is information which could in any way be used to describe the
pavement alignment. The required information is as follows:
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Centreline or baseline chainage must be tied to all intersecting street right-of-way,
legal survey bars, beginning and ends of curves, spirals, tapers, tangents, cut-offs,
radii, etc.

Complete cross-section dimensions (i.e. width of pavement on each side of the
centreline, the total width or widths of pavement, boulevards, medians, sidewalks,
rights-of-way, etc.) to be placed on the plan view of each street or at each change
in the cross- section. The back of curb or outside limit of pavement should be used
for dimensioning purposes.

All information necessary for field layout of the pavement within the right-of-way
such as curve and spiral data, amount of taper, coordinate information, azimuths,
chainage ties, etc. should be tabulated on each drawing, or referenced to a special
curve information sheet.

All street and lane turnout radii and median nose radii marking the beginning and
ends of curves and points of compound curve must be identified.

F.2.3

Vertical Alignment (Pavement Elevations and Profiles)

This category includes all information necessary for setting the grade of the proposed
roadway and its relationship to existing features. Pavement elevations and profiles are
usually combined in a plan-profile arrangement, although in some cases, profiles may
have to be on separate sheets, because of large differences in elevations. The guidelines
for presentation of information under this category are as follows:

In the case of asphalt overlays, pavement reconstruction, pavement widening and
miscellaneous improvements, the horizontal scale must be 1:200 or 1:250 and the
vertical scale 1:10. New pavements must be drawn using a horizontal scale of
1:200 or 1:250 with a vertical scale of 1:20, however, a scale of 1:500 may be used
for drawings with a right-of-way of 30 m or more where it would become too cum-
bersome at a large scale. In the event that a scale of 1:500 is used, a scale of
1:200 or 1:250 must still be used for details such as intersections.

The profile stationing should be aligned vertically with the plan stationing if
possible.

On vertical curves, chainages should be provided at the Beginning of Vertical
Curve, the Point of Vertical Intersection, the End of Vertical Curve and all
calculated elevation points.

In general, the profile control for pavement will be the drainage gutter.

All elevations must be referenced to geodetic benchmarks.

Relevant benchmarks should be shown on each sheet.

Locations and elevations of all existing controlling features such as curbs, public
and private sidewalks, door sills, driveways, garage floors, etc. must be clearly
indicated.

Generally, proposed pavement grades should be illustrated at:



SECTION F — CONSTRUCTION DRAWINGS DESIGN STANDARDS | 18

F.3

R24

grade changes
drainage points
10 m intervals on vertical curves
5 m intervals on superelevation transitions

o Intersections as required to adequately describe the surface.
Indication of curb elevations is unnecessary unless required by variations from the
standard cross-section.
Metric elevations shall be shown to three decimal places. Although it is not
expected that grades will be set to 1 mm accuracy they can be set to 5mm
accuracy requiring three decimal places.

o O O O

Requirements for Pavement Resurfacing Drawings

The importance of having complete information on existing controlling features is stressed.
The elevations and locations of adjacent features are extremely important in assessing the
proposed design as well as facilitating the constant checking which must be done by field
layout personnel.

For roadway resurfacing drawings, the required information is as follows:

F.4

In the case of pavement resurfacing drawings, existing elevations are to be shown
at 15 m intervals longitudinally and at longitudinal joints or traffic lane divisions
transversely. Proposed elevations are shown at drainage locations and profile
break points longitudinally and at longitudinal joints, or lane divisions transversely.
Sufficient existing elevations should be provided along intersecting roadways to
determine the direction of drainage.

Indicate the percent of gradient on profiles showing proposed grades.

Indicate direction of drainage along gutters, around corner radii, etc.

Include geometric data, if specifically requested.

Paving and Grading

Information included under this topic includes description and limits of pavement and curb
types, earth grading design, surface drainage and pavement joints. Recommended
guidelines are as follows:

Indicate specific limits for various existing surface or pavement types.

Define all existing pavements which abut or intersect the proposed pavement.
Earth grading may be depicted by the contour method, or the slope line methods,
although the contour method is preferred.

Show all ditches and indicate the direction of flow.
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F.5 Cross-Sections

Typical and special cross-sections are required to clearly define the relationship of the
proposed pavement, curbs, base course shoulder ditches, sidewalks, medians, etc., to one
another and to the existing right-of-way and surface. Generally roadway cross-sections
should be drawn at a horizontal scale of 1:100 and a vertical scale of 1:50. Some details
may require greater distortion but N.T.S. cross-sections should be avoided.

¢ Indicate percentage of crossfall.
¢ Indicate percentage of superelevation.

F.6 Standard and Special Details

Standard details are included in the City's "Standard Design and Construction Specifi-
cations" manual.

Special details are, of course, as required by the project and at the discretion of the
designing agency. They may or may not be grouped depending on the magnitude of the
project.

F.7 Drainage and Utilities

In illustrating drainage facilities, the following procedure should be followed:

e Provide chainage and offset (or coordinates) for all manholes, catch basins, curb
inlets, catch pits, etc. Also provide top and invert elevations.

e For drainage connections indicate pipe size, type, length, invert elevation and
grade.

¢ Indicate scale ratio.

F.8 Requirements for "“As Constructed”” Drawings

Finally, it must be kept in mind from the outset that the construction drawing will become a
valuable permanent record. It is extremely important that the designing agency maintain an
accurate record of any changes to the design occurring in the field and that these changes
are accurately and completely recorded on the construction drawing.

When a project is completed, the originals of the contract drawings must be revised and
forwarded to the City Office. Copies of any manufacturer's drawings for equipment that
was installed as part of the contract are also to be forwarded. These drawings then
become part of the permanent records.
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In order that drawings maintain uniformity in the presentation of "“as constructed™
information and that the drawings are forwarded within a reasonable period of time, the
following procedures are to be followed:

¢ All geometric details are to be corrected to final measurement.

o All™as constructed™ drawings-must-be-supplied-in-their-origin

"

o All alignment details should be retained on the "“as constructed
facilitate possible redrafting.

o All "™as constructed™ drawings are to be clearly identified as such with a date and
signature.

o All submitted CAD files for “as constructed” drawings should be georeferenced and
not use a local coordinate system.

o "As constructed™ drawings must be complete and delivered to the requesting
agency within three months of the completion of the project.

¢ All service connections are to be shown in their entirety and in their as-constructed
location on the plan.

e Measurements for service connection locations are to be recorded on the standard
charts in the format described below and shall reference the downstream manhole.

o All service locations (corporation and stop, junction and property line location) are
to be shown as longitudinal measurements along the respective mains.

¢ All measurements are to be tied into at least two references. References shall be:

o Valves and hydrants for water services.

o Downstream manholes for sewer services long measurements.
o Survey Monuments for long measurements.

o Property lines of the lot being serviced for short measurements.

o Property line and stop cock location of services shall be shown as the
perpendicular distance from the respective mains.

e Sewer connection inverts at property line shall be shown.

o All service measurements are to be shown in conventional terminology and not as
chainages from stations.

o Where the situation requires (such as cul-de-sacs), measurements may be taken
from a straight-line projection of the respective mains. Where the situation requires
additional information, or a modified format to provide clarity, the record information
shall be provided as directed by the City.

drawings to

A complete material list shall be shown and will include the following:

¢ Manufacturer's name

e Manufacturer's identification number of the product
o Type of material

e Valve turns
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EXAMPLE STANDARD CHART FOR SERVICE CONNECTION LOCATIONS

SEWER SERVICE DATA

WATER SERVICE DATA

LOT LOCATION OF | SERVICE LOCATION AT | INVERT AT || LOCATION OF LOCATION OF SERVICE
DESCRIPTION | TEE ON MAIN | SIZE/TYPE | P.LINE P.LINE CURB STOP BOX | CORP. ON MAIN SIZE/TYPE
LONG LONG
SHORT SHORT
LONG LONG
SHORT SHORT
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of excavation and backfill for the installation of
Underground Works.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work as shown on drawings and hereinafter specified.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
workmanlike manner, to the satisfaction of the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If in
the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.

3.3 Granular Material

Granular material shall consist of sound, hard, pit run or crushed rock or crushed gravel
and shall be free from organic or soft material, which would disintegrate through decay or
weathering. The granular material to be supplied by the Contractor shall be well graded
throughout and shall conform to the following grading requirements:
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Percent of Total
Canadian Metric Sieve Size Dry Weight Passing

75,000 100%
25,000 80% - 100%
5,000 40% - 70%
2,000 25% - 50%

315 10% - 35%

80 5% - 30%

The material passing the 315 m sieve shall have a liquid limit not greater than twenty-five

(25) and a plasticity index not greater than six (6).

3.4 Sand

Sand for bedding and backfiling shall be clean and free running. Under freezing
conditions, dry sand shall be used. Sand shall conform to the requirements of CAN3-

A23.1-M77.

Sand shall consist of evenly graded particles and shall conform to the following grading

requirements:

Canadian Metric Percent of Total
Sieve Size Dry Weight Passing
10 000 100%
5000 90% - 100%
630 25% - 60%
80 0% - 3%

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall have sufficient standby equipment available at all times.
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5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall include the required excavation, loading, hauling and disposal of all
unsuitable in-situ material encountered, such as topsoil, frost-heaving clays, silts and
rubbish, as well as surplus suitable subgrade material, unless otherwise specified herein or
in the Special Provisions.

Disposal of material shall comply with the requirements of Clause 5.3 of this Specification.

The excavation shall not extend beyond the specified limits of excavation. The maximum
width of the trench shall be 1000 mm or the maximum outside diameter of the pipe plus
750 mm, whichever is greater, from a point 300 mm above the top of the pipe to the
bottom of the trench.

Excavation shall be to the alignment and grades shown on the drawings and as set in the
field by the Engineer. Vertical walls on all trenches shall be maintained, if at all possible
without contravening any safety regulations or requirements. If, in the opinion of the
Engineer, it is impossible to maintain vertical walls or deep trenches, a "Y" type of
excavation will be permitted to a point 300 mm above the top of the pipe. Trench walls
below this point shall be maintained vertical by the use of special cages and protective
devices as required by and to comply with the requirements of the latest revision of the
Workplace Safety and Health Act.

At locations where unsuitable soil is encountered in the bottom of the trench, the
Contractor shall remove and replace such soil with approved compacted granular material.
The Engineer shall determine the depth to which unsuitable soil will be removed. The
granular material shall be compacted to 95% of Standard Proctor Density.

The ground adjacent to all excavation shall be graded to prevent water running into the
trench. While the work is in progress, it shall be the Contractor's responsibility to keep all
excavations, trenches, tunnels and installed pipe free from water at all times at his
expense. Written permission shall be secured from the City before any water may be
disposed of through municipal sewers.

The grades specified shall represent the invert elevations of the pipe. Sand bedding is
required and the Contractor shall excavate to a depth of 100 mm below the bottom of the
pipe. If the bottom of the excavation is taken out beyond the required depth, the over-
excavation shall be refilled at the Contractor's expense with approved compacted granular
material. The granular material shall be compacted to 95% of Standard Proctor Density.

If the work is stopped on the whole or any part of the trench and the trench is left open for
an unreasonable length of time in advance of the installation of the pipe, the Contractor



EXCAVATION & BACKFILL SPEC CS5000 | 4
R20

shall, when directed by the Engineer, refill such trench or part thereof until he is ready to
proceed with the installation of the pipe.

If the Contractor should refuse, neglect, or fail to refill completely such trench with 48 hours
of receipt of notice in writing to do so, the Engineer shall have the trench refilled and the
cost thereof shall be charged to the Contractor.

Alignment and grading of the bottom of all trenches shall be accurately maintained.
5.2 Bracing, Shoring and Cribbing

The Contractor shall furnish, put in place and maintain such sheeting, bracing and shoring
as may be required to support the sides of the excavation and to prevent any movement
which can in any way injure the pipes or masonry, diminish the necessary width of the
excavation or otherwise injure or delay the work or endanger adjacent pavements,
buildings or other structures. All bracing and shoring shall be installed in accordance with
the requirements of the latest revision of the Workplace Safety and Health Act.

All bracing, shoring and cribbing shall be removed from the trench as backfilling proceeds
unless ordered left in place by the Engineer.

If bracing, shoring and cribbing is ordered to be left in place by the Engineer, it shall be cut
off at an elevation not less than 1000 mm below grade or as otherwise directed by the
Engineer.

5.3 Disposal of Material

Disposal of material shall be the hauling of material from the site to an approved disposal
area and the unloading and grading of the material in a manner satisfactory to the
Engineer. A disposal area shall be located by the Contractor and approved by the
Engineer. The City shall reserve the right to direct excavated material to a local site of its
choosing.

Any material dropped or spilled during the hauling operations shall be promptly cleaned up
by and at the expense of the Contractor, to the satisfaction of the Engineer.

5.4 Backfill

For all pipe installations, sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled to one of the backfill classes described below. The class of backfill to be used
shall be as specified.
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The Contractor shall make arrangements for a water supply source for construction
operations. All costs for the supply of water shall be included in the price bid for water
mains and/or sewers.

No boulders or rocks larger than 150 mm, ice, snow, frozen material, organic material, or
debris shall be permitted in the trench. These unsuitable materials shall be hauled away.

All surplus excavated material shall be hauled away and disposed of.

Where granular material is required, it shall be in accordance with Section 3 of this
Specification.

Any trench backfill within 1.0 metre of a roadway is to be Class 1, 2 or 3 Backfill.

The Contractor shall be held responsible for any subsequent settlement that occurs during
the maintenance period of the Contract. Any damage resulting from the subsidence of the
backfill shall be repaired by or paid for by the Contractor.

5.4.1 Class 1 Backfill

Class 1 backfill shall consist of backfilling the trench with compacted granular material to a
depth of 1000 millimetres over the compacted sand. The remainder of the trench shall be
unshrinkable fill to 300 millimetres below the specified grade for backfill. Unshrinkable fill
shall be a blend of fine concrete aggregate, cement and water. A maximum of
70 kilograms of cement per cubic metre shall be used, unless otherwise specified by the
Engineer. Unless otherwise specified, the top 300 milimetres of the trench shall be
backfilled with suitable excavated material and compacted to a density equivalent to that of
the surrounding unexcavated material.

5.4.2 Class 2 Backfill

Class 2 backfilling shall consist of backfilling the trench to 300 mm below the grade
specified for backfill with approved granular material in even layers and compacting each
layer by mechanical means to a density of 90% of the maximum dry density as determined
by the Standard Proctor Test. The Engineer shall give approval to each compacted layer
prior to proceeding with the next layer. Unless otherwise specified, the top 300 mm of the
trench shall be backfilled with excavated material and compacted to a density equivalent to
that of the surrounding unexcavated material.
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5.4.3 Class 3 Backfill

Class 3 backfilling shall consist of backfilling the trench with approved granular material to
300 mm below the grade specified for backfill, followed by jetting and flooding; then, unless
otherwise specified, backfiling the top 300 mm of the trench with excavated material.
Jetting and flooding shall be as specified in Clause 5.4.8 except that tamping with a drop
hammer will not be required. Additional granular material as required shall be placed in the
trench after each jetting and flooding operation to maintain the specified surface elevation.
After the jetting and flooding operation has been completed, the final 300 mm depth of
trench shall be backfilled with excavated material and shall be compacted by mechanical
means to the level of the existing surface, or specified grade and to a density equivalent to
that of the surrounding unexcavated material. This compaction shall be carried out over the
full width and length of trench.

5.4.4 Class 4 Backfill

Class 4 backfilling shall consist of backfiling the trench with excavated material to the
grade specified for backfill, in layers not exceeding 300 mm in thickness and compacting
each layer of mechanical means to a density equivalent to that of the surrounding
unexcavated material. Before proceeding with the next layer, the Engineer shall give
approval to the preceding layer of compacted backfill.

5.4.5 Class 5 Backfill

Class 5 backfilling shall consist of backfilling the trench with the excavated material to the
grade specified for backfill, jetting, flooding, tamping and then compacting the surface
material to a density equivalent to that of the surrounding unexcavated material. Jetting,
flooding, tamping and compacting shall be as specified in Clause 5.4.8 of this
Specification.

After the upper surface of the trench has dried sufficiently, the Contractor shall backfill as
required and compact the full width and length of the trench surface by mechanical means
to the level of the existing surface or specified grade and to a density equivalent to that of
the surrounding unexcavated material.

5.4.6 Class 6 Backfill

Class 6 backfilling shall consist of backfilling the trench with the excavated material to the
grade specified for backfill, jetting, flooding and then compacting the surface material to a
density equivalent to that of the surrounding unexcavated material. Jetting, flooding and
compacting shall be as specified in Clause 5.4.8 of this Specification, except that tamping
with a drop hammer is not required.
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After the upper surface of the trench has dried sufficiently, the Contractor shall backfill as
required and compact the full width and length of the trench surface by mechanical means
to the level of the existing surface or specified grade, to a density equivalent to that of the
surrounding unexcavated material.

5.4.7 Class 7 Backfill
Class 7 backfilling shall consist of backfilling the trench with the excavated material.

Surplus material shall be mounded over the trench to such height as permitted by the
Engineer, or shall be hauled away and disposed of in accordance with Clause 5.3 of this
Specification. If the material mounded over the trench is not sufficient to replace all
subsidence, the Contractor shall import suitable material at his expense.

5.4.8 Jetting, Flooding and Tamping of Backfill

Where specified for each class of backfill, jetting, flooding and tamping of the granular or
excavated material backfill shall be performed.

Pipes having a diameter of 25 mm and a minimum length of two (2.0) metres shall be
connected by hoses to a water supply with sufficient pressure to permit water to be jetted
into the trench backfill. The maximum interval between pipe locations shall be 1.5 m and
pipes shall penetrate to a minimum depth of two (2.0) metres into the backfill. This interval
shall apply both longitudinally and laterally, so that if the trench is 1.5 m or less in width,
one pipe shall be inserted in the centre of the trench and on 1.5 m centres longitudinally. If
the trench is from 1.5 m to 3.0 m wide, pipes shall be inserted in two rows across the width
of the trench and on 1.5 m centres longitudinally; if the trench is from 3.0 m to 4.0 m wide,
three rows of pipes shall be inserted across the width of the trench and on 1.5 m centres
longitudinally. Wider trenches shall have proportionately more rows of pipes. Jetting and
flooding shall be continued until settlement in the trench backfill has ceased. Additional
material as required shall be placed in the trench after each jetting and flooding operation
to maintain the specified surface elevation. During and following this jetting and flooding
operation, the trench backfill shall be further compacted by tamping with a 1000 kg drop
hammer dropping a minimum of three (3.0) metres onto the backfill. The compaction shall
be carried out over the full width and length of trench until the degree of compaction is
satisfactory to the Engineer.
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5.5 Trench Backfill Where Mains/Services Cross or Are in Close
Proximity

At locations where mains or services cross or where a main or services crosses an existing
trench that may settle, backfill and compaction shall be carried out as specified below.

Under no circumstances will the fill between crossing mains or services be other than
compacted granular material. This shall apply to street mains and house connection piping
between existing services or services previously installed by the Contractor.

5.5.1 New Mains or Services Crossing Above Existing Services

For the open cut installation of a new main or service which crosses an existing trench,
where directed by the Engineer, the Contractor shall remove the material from the existing
trench down to the existing main or service to a maximum width of 1000 mm or the
maximum outside diameter of the existing main or service exposed shall be 1500 mm or
500 mm beyond the outer edges of the new main or service to be installed, whichever is
greater.

The trench, so excavated, shall be backfilled as "Class 2 Backfill". The compacted granular
material shall extend to the underside of the bedding required for the new main.

5.5.2 New Mains or Services Crossing Below Existing or Proposed Mains or
Services

For open cut installation of a new main or service, which is to be located lower than
existing or proposed mains or services, the trench shall be backfilled as specified to the
underside of the existing or proposed main or service. This trench backfill shall extend
laterally for a minimum of 500 mm beyond either side of the outer edge of the existing or
proposed service.

Existing services must be bedded and backfilled with sand to 200 mm above the pipe. The
balance of the backfill above the existing services shall be as specified for the new main or
service.

5.5.3 Installation of Parallel Mains

Where the alignments of sewers and/or water mains located in boulevard area have a very
small separation and the trench width of the lower service causes the ground under the
higher service to be disturbed, the lower trench is to be backfilled with granular material to
the invert of the higher service.
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5.6 Compaction of Existing Trenches

At locations where an existing trench may settle, the Engineer may direct the Contractor to
consolidate the material in the trench by jetting, flooding, tamping and compacting the
surface material, all as specified in Clause 5.4.5.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of the materials through to final acceptance of
the specified work. The Contractor shall be wholly responsible for the control of all
operations incidental thereto not withstanding any inspection or approval that may be
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
constituent materials, both at the site of work and at any plant used for the production of
the materials, to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of the pipe bed to receive the pipe, including
the supply of bedding material and the supply and placement of the pipe and accessories,
as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work hereinafter specified.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If in
the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.
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3.3 Pipe, Fittings and Accessories

3.3.1 Polyvinyl Chloride (PVC) Pipe

PVC pipe for water distribution shall conform to AWWA Standard ANSI/AWWA C900-81,
"Polyvinyl Chloride (PVC) Pressure Pipe 4 inch through 12 inch for Water". Pipe joints shall
be push on type with rubber gasket seals capable of withstanding pressure equal to the
rated pressure of the pipe and withstanding thermal expansion and contraction. Gaskets
shall be oil and gas resistant type and shall conform to ASTM F477-76 and shall be
supplied by the manufacturer of the pipe.

3.3.2 Fittings

All PVC water main fittings shall be Class 150 for use with AWWA C900 PVC pipe and
shall conform to ASTM D1598, ASTM D2837 and ASTM D1599.

Without limiting the generality of the foregoing, "fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances, except valves and hydrants. Fittings installed in the ground
shall be equipped with connections compatible with the type of pipe in use. Fittings
installed in valve chambers shall have Victaulic joints. All nuts and bolts exposed to the
ground on all fittings shall be T-316 Stainless Steel and plainly marked. All other exterior
nuts and bolts are to be minimum T-304 Stainless Steel.

3.4 Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification CS5600.

3.5 Sand
Sand for bedding and backfill shall be in accordance with Specification CS5000.
3.6 Corrosion Control

All metallic fittings shall be protected against galvanic corrosion by installing sacrificial
anodes.

3.6.1 Sacrificial Anode Casting

Sacrificial anode material shall be made from high grade electrolytic zinc 99.99% pure and
conform in composition to ASTM B-418-73, Type II.

The zinc casting shall be supplied with a 3 mm minimum diameter core wire throughout its
length.
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The zinc casting may also be equipped with galvanized steel bonding straps where
required.

3.6.2 Packaging and Connection Wire

Moisture absorbent containers such as cardboard tubes or cloth bags having a minimum
diameter of 100 mm shall be used to contain a prepared backfill material and the zinc
casting.

Backfill material shall be composed of a gypsum/bentonite base material having an
electrical resistivity of not less than 200 ohm cmwet.

The packaged zinc anode shall be supplied with 2 M of AWG #10/7 strand copper wire
having TWH white insulation.

3.6.3 Coating Material

A “Royston Handy Cap” bituminous material patch or equal shall be used on all anode
connections.

14 mm polyethylene tape is to be used to repair bare metal exposure on pipe, as required.
Pro-Tac may be used to repair larger bare metal exposure.

3.6.4 Bonding Cables

Bonding cables used to bond over valves or fittings shall be AWG #8/7 with TWH black
insulation.

3.6.5 Connections

Connections to fittings shall be made using CAHAA - cadwelder and #CA-15F-33
cartridge, as supplied by Duratron.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall have sufficient standby equipment available at all times.

5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification CS5000.
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5.2 Installation

5.2.1 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and leveled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout its
full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above the
top of the pipe for the full trench width. The sand for bedding and backfill supplied by the
Contractor shall be well graded throughout and shall conform to the requirements detailed
in Specification CS5000.

The pipe shall be laid and fitted together so that, when complete, the water main will have
a smooth and uniform invert. The trench shall be free of water while the pipe is being
installed and bedded. The excavation of the trench shall be fully completed a sufficient
distance in advance so as not to interfere with the laying of the pipe. The exposed end of
the pipe shall be fully protected with an approved stopper to prevent earth or foreign matter
from entering the pipe. The interior of the pipe shall be kept free from all dirt, cement or
superfluous material of every description as the work proceeds. Damaged pipes and those
not meeting specifications shall not be used and shall immediately be removed from the
work site by the Contractor at his expense.

|5.2.2 Installation of Hydrants and Valves

Installation of hydrants and valves shall be in accordance with Specification CS5200.

|5.2.3 Installation of Service Connections

New corporation stops of the proper size and located where specified to serve properties
shall be installed in the new main according to Specification CS5700 prior to testing and
chlorination of the new main.

Service connection installation shall be carried out in accordance with Specifications
CS5700 and CS5800.

5.2.4 Thrust Blocks

The thrust block shall bear against undisturbed soil only and the soil shall be cut smooth
and at the proper angle to the pipe. No horizontal struts or braces required for trench
bracing shall remain in the concrete thrust block. A bond breaker consisting of six (6) mil
polyethylene sheeting shall be installed between fittings, valves, hydrants, or plugs and the
concrete of the thrust block to allow future removal of the thrust block without disturbing the
fitting, valve, hydrant or plug. Before any concrete is placed, all thrust block formwork shall
be inspected and approved by the Engineer.



WATER MAINS SPEC CS5100 | 5
R24

5.3 Joints

Joints shall be compatible with this manual and made in strict accordance with the
recommendations of the manufacturer.

5.4 Pipe Bedding and Backfill
The bedding and backfill shall be as specified and in accordance with this manual.
5.5 Connection to Existing Water main

Operation of all line valves shall be in accordance with Standard Provision 10.

5.5.1 Tie Into Existing Water main

At the specified location, the Contractor shall locate, excavate and expose existing plugs in
tees, crosses, elbows or stubs. Existing thrust blocks shall be removed as required.
Connect the new water main to the existing tee, cross, elbow or stub. Any non-PVC water
main tie-in will require a ROBAR 1696-2B 2 Bolt SS coupling.

5.5.2 Break Into Existing Water main

At the specified location, the Contractor shall locate, excavate for and expose the existing
water main, break out and remove the necessary length of existing water main and install
the required fittings, valve, new water main pipe, thrust blocks and any other material
necessary to complete the connection. Any damage to the existing main due to the
carrying out of this work shall be repaired by the Contractor at his expense and to the
satisfaction of the Engineer.

5.6 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification CS5000.

5.7 Augering

Where specified or authorized by the Engineer, the Contractor shall install the water main
by augering.

Excavation of shafts shall be in accordance with Specification CS5000.
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Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.

The size and location of such shaft shall be subject to approval by the Engineer. No
excavation shall be made until approval has been granted. The nearest edge of a shaft
shall be a minimum of one (1.0) metre from the nearest edge of a pavement, approach or
other structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than
25 mm.

All joints in the pipe shall be made before the pipe is pushed into the auger hole. If, for any
reason, a length of pipe has to be withdrawn from the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe shall be permitted.

Where the alignment and/or grade of the augered hole does not meet the requirements of
this Specification, the Contractor shall re-auger the hole. The Contractor will not be
permitted to use pipe, fittings, bends, etc., to correct any such deviations in alignment or
grade.

Pipe bedding and backfilling in the shafts shall conform to the requirements of this
Specification.

5.8 Testing and Disinfection

Hydrostatic and leakage testing shall be in accordance with Specification CS5910.
Disinfection shall be in accordance with Specification CS5920.

5.9 Flushing and Swabbing

Each section of the system shall be thoroughly cleaned by passing a foam swab, of
appropriate diameter, through the pipe, followed by adequate flushing, where required.

The following table shall be used to ensure that the proper flushing velocities are being
achieved within the pipeline:



WATER MAINS SPEC CS5100 | 7

R24
Pipe Flow Required to Size of Tap Number of 63mm
Produce 2.5ft/sec Hydrant Outlets
Diameter | ye|ocity in Main (mm) Required
(mm) (gpm) 25 | 38 | 50
Number of Taps
Required on Pipe
100 100 1 - - 1
150 200 - 1 - 1
200 400 - 2 1 1
250 600 - 3 2 1
300 900 - - 2 2
400 1600 - - 4 2

5.10 Zinc Anode Installation

Packaged, 11 kg zinc anodes shall be installed on fittings, hydrants, valves, services and
at any connection to an existing metallic pipe and buried a minimum of 450 mm away from
side of the pipe.

The anode wire shall be wrapped and tied around the fitting and connected to conductivity
strap or by using a CAHAA cadwelder and a #CA-15F-33 cartridge as supplied by
Duratron. Note: The anode shall not be lowered in ditch by the anode wire.

The cadwelded connection and surrounding area shall be covered using a “Royston
Handy Cap” bituminous material patch.

Copper service anodes shall be clamped to copper service near connection to W/M using
stainless steel gear clamp and properly coated with Mastic.
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6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
construction materials, both at the site of work and at any plant used for the production of
the materials to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

6.4 Line and Grade

The pipe supplied shall be installed to the specified line and grade and as set in the field by
the Engineer. Vertical variance from grade shall not exceed 50 mm and horizontal variance
from line shall not exceed 100 mm. Sharp bends will not be permitted even though the
pipe remains within these tolerances. Tees and bends shall be installed to the grades and
the locations specified or where required to connect to existing water mains.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of construction for the installation of hydrants and
valves. Work to be included shall be the supply and installation of all hydrants complete
with hydrant leads, tees and control valves, valves and appurtenances, all excavation and
backfill and the construction of any valve pits required.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, labour, overhead, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled and stored in a
careful manner, in accordance with the manufacturer's recommendations and to the
satisfaction of the Engineer.

3.2 Gate Valves

Gate valves shall have resilient seals and shall conform to AWWA Standard ANSI/AWWA
C509 3 inch through 12 inch for Water and Sewer Systems, Mueller. Connections shall be
bell-tight. Valves and fittings in valve pits shall have victaulic joints.

Gate valves shall be non-rising stem type with right hand to close threads. Gate Valves
shall be capable of safely withstanding a working pressure of 1,000 kPa and safely
withstand a pressure of 2,000 kPa when open or closed. The operating nut shall be a
50 mm nut with an extension spindle extending no less than 450 mm below finished grade.

The gland and bonnet nuts and bolts and any other nuts and bolts, exposed to the
atmosphere or ground, shall be T-316 stainless steel, plainly marked.

Each gate valve shall be equipped with a vertically adjustable valve casing installed plumb
and vertical. Valve casing shall be of sufficient length to accommodate specified cover with
possible adjustment of 0.3 metres up or down. Valve casings shall have an inside
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diameter of not less than 150 mm and shall have a hinged cast iron lid. Lower valve casing
body shall be complete with iron stone disc and WD 46 PVC casing centering disc. Valve
casings upper section shall be Titan Foundry or approved equal, while lower sections shall
be C900 PVC material.

Prior to backfilling, the Contractor shall wrap the valve and bottom one (1 m) metre of the
valve casing with 6-mil polyethylene film to prevent any debris from entering the bottom of
the valve casing.

3.3 Hydrant Connection

Hydrants shall conform to AWWA standard Dry Barrel Fire Hydrants for Ordinary Water
Works Service, number ANSI/AWWA C502-80, Mueller Modern Centurion.

Every hydrant shall be compression type with nominal 150 mm valved connection to the
main. Main connection shall be of the standard type of the water main material.

Every hydrant shall have one 100 mm nominal pumper connection and two 64 mm
nominal hose connections. Outlet nozzle caps shall be provided with steel chain
connections. Hydrant shall be installed with pumper connection facing the street. Hydrant
extensions will not be permitted on new installations. Hydrant body above grade shall be
painted with two coats of red paint. Hydrant barrel and bottom below grade shall be factory
coated with coal tar pitch.

All hydrants shall have right hand to close operation. All flange bolts and nuts and any
other nuts and bolts exposed to the ground shall be T-316 stainless steel, plainly marked.
All hydrants shall be non-draining style. All other exterior nuts and bolts are to be minimum
T-304 stainless steel.

3.4 Base Block or Foundation

The pre-cast base block or foundation for hydrants shall be sulphate-resistant cement
concrete.

3.5 Thrust Blocks

Thrust blocks shall be installed at all bends, tees and crosses and at the base of all
hydrants. Thrust blocks at the rear of the hydrant base shall be installed in such a manner
as not to interfere with the base flanged barrel bolts. A bond breaker consisting of 6 ml
polyethylene sheeting shall be installed between fittings, valves, hydrants, or plugs and the
concrete of the thrust block to allow future removal of the thrust block without disturbing the
fitting, valve, hydrant or plug. The entire face of the excavation against which the block will
bear shall be undisturbed soil and shall be flat and at the proper angle with the pipe.
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Concrete used for thrust blocks shall be sulphate-resistant cement concrete.

The size and type of thrust blocks shall be in accordance with the Standard Details.
3.6 Valve Pits

Valve pits shall be constructed to the lines, grades and dimensions specified constructed
using sulphate-resistant cement concrete.

Valve chambers shall be constructed of precast concrete sections conforming to ASTM
Standard C-76 Class 2. Sections shall be installed using gaskets, supplied by the
manufacturer of the manhole sections.

3.7 Corrosion Control

All metallic fittings shall be protected against galvanic corrosion by installing sacrificial
anodes.

3.7.1 Sacrificial Anode Casting

Sacrificial anode material shall be made from high grade electrolytic zinc 99.99% pure and
conform in composition to ASTM B-418-73, Type Il

The zinc casting shall be supplied with a 3 mm minimum diameter core wire throughout its
length.

3.7.2 Packaging and Connection Wire

Moisture absorbent containers such as cardboard tubes or cloth bag shaving a minimum
diameter of 100 mm shall be used to contain a prepared backfill material and the zinc
casting.

Backfill material shall be composed of a gypsum/bentonite base material having an
electrical resistivity of not less than 200 ohm cm wet.

The packaged zinc anode shall be supplied with 2 M of AWG #8/7 strand copper wire
having TWH insulation.

3.7.3 Coating Material

A “Royston Handy Cap” bituminous material patch or equal shall be used on all anode
connections.

14 mm polyethylene tape is to be used to repair bare metal exposure on pipe, as required.
Pro-Tac may be used to repair larger bare metal exposure.
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3.7.4 Bonding Cables

Bonding cables used to bond over valves or fittings shall be AWG #8/7 with TWH black
insulation.

3.7.5 Connections

Connections to fittings shall be made using CAHAA - cadwelder and #CA-15F-33 cartridge
as supplied by Duratron.

4. CONSTRUCTION METHODS

4.1 General

The interior of all hydrants, valves, pipe fittings and other accessories shall be kept free
from dirt and foreign matter at all times.

4.2 Hydrant Installation

Excavation, bedding and backfill shall be as specified in Specification CS5000. The
hydrants and hydrant leads shall be installed in accordance with the Standard Details.
Hydrants shall be installed plumb.

All hydrant connection valves shall be installed so that the centreline of the control valve
shall be a minimum of 900 mm and maximum 1200 mm from the centreline of the hydrant.

4.3 Valve Installation

Except for valves installed in a pit or for tapping valves, the base or bedding material shall
be the same as used for the water main. There shall be no lumber or concrete base
material used.

All valves greater than 300 mm in diameter shall be installed in concrete valve pits.

Valves in pits shall be provided with valve boxes as shown on the drawings of the valve pit.
All valves not installed in valve pits shall have a valve box of approved design.

All valves are to be installed with a valve spindle as shown in the Standard Details.

Backfill around valves shall be the same material and of the same standards as used to
backfill the water main. The valve box and valve shall be wrapped in polyethylene as
specified in AWWA C-105 as shown in the Standard Details.
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Valves in isolated locations should be marked with a 4x4 wooden post with the top
painted blue on all four sides. The marker should measure 1 m from the top of the post
to the finished ground.

4.4 Zinc Anode Installation

Packaged 11 kg zinc anodes shall be installed on fittings, hydrants, valves and services
and at any connection to an existing metallic pipe and buried a minimum of 450 mm away
from side of the pipe.

The anode wire shall be wrapped and tied around the fitting and connected by using a
CAHAA cadwelder and a #CA-15F-33 cartridge as supplied by Duratron. Note: The anode
shall not be lowered in ditch by the anode wire.

The cadwelded connection and surrounding area shall be covered using a “Royston
Handy Cap” bituminous material patch.

Copper service anodes shall be clamped to copper service near connection to W/M using
stainless steel gear clamp and properly coated with Mastic.

Install in accordance with manufacturer's instructions.

5. QUALITY CONTROL

5.1 Line and Grade

Hydrants and valve and any appurtenances required for their installation shall be installed
to the line and grade specified or as set in the field by the Engineer. Vertical variance from
grade shall not exceed 50 mm and horizontal variance from line or location shall not
exceed 100 mm.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of the pipe bed to receive the pipe, including
the supply of bedding material and the supply and placement of the pipe and accessories.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
other things necessary for and incidental to the satisfactory performance and completion of
all work hereinafter specified.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If in
the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.

3.3 Pipe, Fittings and Accessories

3.3.1 Polyvinyl Chloride (PVC) Pipe

PVC pipe for water distribution shall conform to AWWA Standard ANSI/AWWA C900-
81, CSA B137.3, "Polyvinyl Chloride (PVC) Pressure Pipe 4 inch through 12 inch for
Water". Pipe joints shall be push on type with rubber gasket seals capable of
withstanding pressure equal to the rated pressure of the pipe and withstanding thermal
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expansion and contraction. Gaskets shall be oil and gas resistant type and shall
conform to ASTM F477-76 and shall be supplied by the manufacturer of the pipe.

3.3.2 Fittings

All PVC water main fittings shall be Class 150 for use with AWWA C900 PVC pipe and
shall conform to ASTM D1598, ASTM D2837 and ASTM D1599.

Without limiting the generality of the foregoing "Fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances excepting valves and hydrants. Fittings installed in the ground
shall be equipped with connections compatible with the type of pipe in use. Fittings
installed in valve chambers shall have Victaulic joints. All nuts and bolts exposed to the
ground on all fittings shall be T-316 Stainless Steel and plainly marked. All other exterior
nuts and bolts are to be minimum T-304 Stainless Steel.

3.4 Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification CS5600.

3.5 Sand
Sand for bedding and backfill shall be in accordance with Specification CS5000.
3.6 Corrosion Control

All metallic fittings shall be protected against galvanic corrosion by installing sacrificial
anodes.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall have sufficient standby equipment available at all times.

5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification CS5000.
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5.2 Existing Water mains and Services

For water mains installed on the same alignment as the existing main, the section of water
main to be renewed shall be turned off. Existing valves and sections of water main that
aren’t being renewed, that do not have water services connected, shall be properly
plugged and/or braced to maintain normal water pressure.

The existing water main pipe shall be removed during excavation and the Contractor shall
make arrangements at his own expense to supply any residences or business affected by
the shutdown with a temporary pressurized water supply.

Where the new main is to be offset from the existing water main, the existing water main is
to be kept in service and maintained until the new main is installed. If the Contractor should
of necessity abandon the existing water main prior to complete installation of the new
water main, the Contractor shall make arrangements at their own expense to supply any
businesses or residences affected by the shutdown with an approved temporary
pressurized water supply. All hoses used for providing temporary pressurized water
services shall be suitably sized and pressure rated for providing domestic water demands.
All materials for the temporary pressurized water piping system shall be NSF listed and
each system shall be disinfected in accordance with CS5920 prior to being put into use.
The Contractor shall coordinate with the City of Steinbach for obtaining a feed source for
the temporary pressurized water system. The feed source must be planned to be outside
the influence of any water main shutdowns scheduled for the project. Water used for the
temporary pressurized water supply will be provided by the City at no cost to the
Contractor but must be metered in accordance with Standard Provision 22. The Contractor
will be required to maintain the temporary pressurized water system leak free for the
duration of its use and shall promptly repair any leaks that occur.

All turn-offs and turn-ons shall be in accordance with Standard Provision 10.

The existing water services shall be reconnected to the water main renewal in accordance
with Specifications CS5700 and CS5800.

This work includes locating the existing service, cutting or extending the existing service
pipe as required and reconnecting the service line to the new corporation stop.

Where directed by the Engineer, the Contractor shall install a new service complete with a
new stop and service box and shall connect to the water main in accordance with
Specifications CS5700 and CS5800.
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5.3 Installation

5.3.1 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and leveled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout its
full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above the
top of the pipe for the full trench width. The sand for bedding and backfill supplied by the
Contractor shall be well graded throughout and shall conform to the requirements detailed
in Specification CS5000.

The pipe shall be laid and fitted together that when complete the water main will have a
smooth and uniform invert. The trench shall be free of water while the pipe is being
installed and bedded. The excavation of the trench shall be fully completed a sufficient
distance in advance so as not to interfere with the laying of the pipe. The exposed end of
the pipe shall be fully protected with an approved stopper to prevent earth or foreign matter
from entering the pipe. The interior of the pipe shall be kept free from all dirt, cement or
superfluous material of every description as the work proceeds. Damaged pipes and those
not meeting specifications shall not be used and shall immediately be removed from the
work site by the Contractor at his expense.

|5.3.2 Installation of Hydrants and Valves

Installation of hydrants and valves shall be in accordance with Specification CS5200.

|5.3.3 Installation of Service Connections

New corporation stops of the proper size and located where specified to serve properties
shall be installed in the new main according to Specification CS5700 prior to testing and
chlorination of the new main. Testing and Chlorinating to be done in accordance with
Specifications CS5910 and CS5920.

Service connection installation shall be carried out in accordance with Specifications
CS5700 and CS5800.

5.3.4 Thrust Blocks

The thrust block shall bear against undisturbed soil only and the soil shall be cut smooth
and at the proper angle to the pipe. No horizontal struts or braces required for trench
bracing shall remain in the concrete thrust block. A bond breaker consisting of 6 mil
polyethylene sheeting shall be installed between fittings, valves, hydrants, or plugs and
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the concrete of the thrust block to allow future removal of the thrust block without disturbing
the fitting, valve, hydrant or plug. Before any concrete is placed, all thrust block formwork
shall be inspected and approved by the Engineer.

5.4 Joints

Joints shall be compatible with this manual and made in strict accordance with the
recommendations of the manufacturer.

5.5 Pipe Bedding and Backfill

The bedding and backfill shall be as specified and in accordance with Specification
CS5000.

5.6 Connection to Existing Water main

Operation of all line valves shall be in accordance with Standard Provision 10.

5.6.1 Tie-In to Existing Water main

At the specified location, the Contractor shall locate, excavate and expose existing plugs in
tees, crosses, elbows or stubs. Existing thrust blocks shall be removed as required.
Connect the new water main to the existing tee, cross, elbow or stub. For any non-PVC
water main tie-in a Robar 1696-2B 2 Bolt SS Coupling is required. Where a metallic pipe is
existing, an 11 kg anode shall be connected to the pipe at the tie-in location.

5.6.2 Break Into Existing Water main

At the specified location, the Contractor shall locate, excavate for and expose the existing
water main, break out and remove the necessary length of existing water main and install
the required fittings, valve, new water main pipe, thrust blocks and any other material
necessary to complete the connection. Any damage to the existing main due to the
carrying out of this work shall be repaired by the Contractor at his expense and to the
satisfaction of the Engineer. Where a metallic pipe is existing, an 11 kg anode shall be
connected to the pipe at the break-in location.

5.7 Plugging Existing Water mains

Where existing water mains are to be cut off and abandoned, the abandoned section shall
be effectively blocked at each end with a dry concrete mixture to the satisfaction of the
Engineer.

Where existing water mains are to be cut off and put back in service, they shall be plugged
with a cast iron plug or cap to suit the type of pipe being blocked, held in place
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with a mild steel retaining clamp, which shall be protected against corrosion by wrapping
with polyethylene as specified in AWWA C-105 and braced with a concrete thrust block.

5.8 Repairs to Existing Water mains

The Contractor shall repair all breaks in existing water mains that occur within the contract
area. These water main breaks shall be defined as follows:

If a water main break occurs during the installation of the water main or water house
connection service, due to actual physical contact with a piece of construction equipment,
or due to a slide or cave-in caused by a lack of shoring and bracing or due to any other
circumstances which could have been prevented by the Contractor, then the Contractor
shall supply all labour and material and bear all costs in connection with the repairs to the
breaks.

In any case, the Engineer shall be the sole judge as to the classification of water main
breaks and his decision will be final.

5.9 Existing Valve, Valve Box and Hydrant Removal

Where there are existing valves on the existing water main to be abandoned, the
Contractor shall remove the valve, valve box and stem extensions. Excavation and backfill
shall be in accordance with Specification CS5000.

At the specified location the Contractor shall excavate and expose the existing hydrant and
hydrant valve from the hydrant tee and hydrant drain.

Should the existing hydrant and/or hydrant valve, in the opinion of the Engineer, be
damaged by the Contractor's negligence, then the Contractor shall repair the existing
hydrant and/or valve to the satisfaction of the Engineer or if the damage is such that the
hydrant and/or valve cannot be repaired, the Contractor shall replace the hydrant and/or
valve all at his own expense.

All valves, fittings, pipe, hydrant assemblies, etc., salvaged from the existing mains due to
disconnection of the existing water mains, shall be loaded and hauled to the City's yard.

5.10 Existing Sewer Services
Where a wastewater sewer connection is to be replaced to clear the new water main, the

Contractor shall install pipe as required and backfill to conform with the requirements of
Specification CS5900.
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5.11 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification CS5000.

5.12 Augering

Where specified or authorized by the Engineer, the Contractor shall install the water main
by augering.

Excavation of shafts shall be in accordance with Specification CS5000.

Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.

The size and location of such shaft shall be subject to approval by the Engineer. No
excavation shall be made until approval has been granted. The nearest edge of a shaft
shall be a minimum of 1.0 m from the nearest edge of a pavement, approach or other
structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than
25 mm.

All joints in the pipe shall be made before the pipe is pushed into the auger hole. If, for any
reason, a length of pipe has to be withdrawn from the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe will be permitted.

Where the alignment and/or grade of the augered hole does not meet the requirements of
this Specification, the Contractor shall re-auger the hole. The Contractor will not be
permitted to use pipe, fittings, bends, etc., to correct any such deviations in alignment or
grade.

Pipe bedding and backfiling in the shafts shall conform to the requirements of this
Specification.

5.13 Testing and Disinfection

Hydrostatic and leakage testing shall be in accordance with Specification CS5910.
Disinfection shall be in accordance with Specification CS5920.
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5.14 Zinc Anode Installation

Packaged 11 kg zinc anodes shall be installed on fittings, hydrants, valves and services
and at any connection to existing metallic pipe and buried a minimum of 450 mm away
from the side of the pipe.

The anode wire shall be wrapped and tied around the fitting and connected by using a
CAHAA cadwelder and a #CA-15F-33 cartridge as supplied by Duratron. Note: The anode
shall not be lowered in ditch by the anode wire.

The cadwelded connection and surrounding area shall be covered using a “Royston
Handy Cap” bituminous material patch.

Copper service anodes shall be clamped to copper service near connection to W/M using
stainless steel gear clamp and properly coated with Mastic.

Install in accordance with manufacturer's instructions.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
construction materials, both at the site of work and at any plant used for the production of
the materials to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.
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6.4 Line and Grade

The pipe supplied shall be installed to the line and grade specified and as set in the field by
the Engineer. Vertical variance from grade shall not exceed 50 mm and horizontal variance
from line shall not exceed 100 mm. Sharp bends will not be permitted even though the
pipe remains within these tolerances. Tees and bends shall be installed to the grades and
the locations shown on the plans or where required to connect to existing water mains.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the supply and placement of wastewater and land drainage
sewer pipe and accessories, all as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
other things necessary for and incidental to the satisfactory performance and completion of
all work as shown on the drawings and hereinafter specified.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled and stored in a
careful manner, in accordance with the manufacturer's recommendations and to the
satisfaction of the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If in
the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.

3.3 Pipe

3.3.1 Polyvinyl Chloride (PVC) Pipe

For pipe diameters of 100 mm to 900 mm, PVC DR35 pipe shall conform to ASTM
Standard D3034 and be certified to CSA B182.2. For pipe diameters of 450 mm to
900 mm, PVC large diameter profile gravity sewer pipe shall conform to ASTM F794-
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83 and be certified to CSA B182.4. Joints in polyvinyl chloride pipe shall be bell and
spigot with rubber gaskets unless otherwise specified.

3.3.2 Precast Concrete Sewer Pipe

For pipe diameters of 450 mm and larger, concrete sewer pipe and specials shall conform
to ASTM Standards C-76-76 and C-361-76. All concrete sewers shall be installed using
rubber gasket joints.

3.3.3 Submerged Land Drainage Sewer Pipe

All land drainage sewers that are submerged when their associated stormwater retention
basin is at normal water level shall be PVC pipe, in accordance with CS5400, Section
3.3.1.

3.4 Cement Mortar

Cement Mortar shall consist of equal parts of Sulphate Resistant Portland Cement
manufactured in accordance with CAN3-A5-M77 and Specification CS5600 and clean
sharp mortar sand mixed dry with only enough water added to make the mixture workable.
Mortar that has begun to set shall not be used.

3.5 Sand
Sand for bedding and backfill shall be in accordance with Specification CS5000.
3.6 Appurtenances

Tees, wyes and bends shall be injection molded or fabricated types. Their special shape
shall be constructed with the same materials and be of the same class, as the sewer pipe
to which they are connected. PVC approved products: 250 mm and larger diameter fittings
shall be the fabricated type only.

Where precast or preformed tees or wyes cannot be installed in the sewer main, special
connections may be permitted. These special connections shall be made in accordance
with the requirements of Specification CS5900.

The precast or preformed junctions (tee or wye type) shall require the same bedding and
backfilling as is required for the pipe itself. Junctions installed for future connections shall
be sealed with an approved plug prior to backfilling of the trench.
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All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall always have sufficient standby equipment available.

5. CONSTRUCTION METHODS

5.1 Excavation
Excavation shall be in accordance with Specification CS5000.
5.2 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and leveled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout its
full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above the
top of the pipe for the full trench width. When flexible pipes such as PVC, Polyethylene or
corrugated metal pipes are installed, the sand backfill shall be compacted to a minimum of
90% of Standard Proctor Density. Sand bedding and backfill in auger shafts shall be
compacted to 90% Standard Proctor Density. The sand for bedding and backfill supplied
by the Contractor shall be well graded throughout and shall conform to the requirements
detailed in Specification CS5000.

All bell and spigot pipe shall be laid with the bell upgrade. Sections of pipe shall be so laid
and fitted together that when complete the sewer will have a smooth and uniform invert. All
appurtenances shall be installed to the pipe as specified.

The trench shall be free of water while the pipe and appurtenances are being installed and
bedded. The excavation of the trench shall be fully completed a sufficient distance in
advance of the laying of the pipe so as not to interfere with the laying. The exposed end of
the pipe shall be fully protected with an approved stopper to prevent earth or foreign matter
from entering the pipe. The interior of the pipe shall be kept free from all dirt, cement or
superfluous material of every description as the work proceeds. Damaged pipes and those
not meeting specifications shall not be used and shall immediately be removed from the
work site by the Contractor at his expense.

5.3 Joints

Joints shall be compatible with this manual and made in strict accordance with the
recommendations of the manufacturer.
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5.4 Existing Sewer Flow and Services During Reconstruction

Where a portion of an existing sewer is to be reconstructed, at the same grade and
alignment, the existing pipe shall be removed during excavation and sewer flow diverted
around the section under reconstruction. Written permission shall be obtained from the
Engineer to allow flow through the section under construction. All existing service
connections shall be reconnected to junctions provided in the new sewer pipe unless
written permission is received from the Engineer allowing the use of service saddles. The
Contractor may request permission from the Engineer to plug and abandon the sewer
being replaced if the alignment does not interfere with the reconstruction work.

5.5 Connection to Existing Stubs

The Contractor shall remove existing plugs and connect to existing sewers where shown
on the construction drawings. Where required, trench shoring shall be used to protect
existing pavement.

5.6 Break Into Existing Manholes or Sewers

The Contractor shall break into existing manholes or sewers at locations shown on the
construction drawings. This work shall be performed according to the requirements of this
Specification. Existing manhole floors shall be rechanneled and properly benched, the
junction area shall be grouted to form a smooth joint, all debris including concrete and
excavated material shall be removed and the vicinity of the connection shall be left in a tidy
condition. Flow shall be maintained in the existing manhole or sewer.

When the installation of the pipe is by the open cut method or the auger method, the
Contractor shall cut a neat hole in the sewer or manhole wall. The location shall be
determined by the required alignment and grade of the new sewer pipe. An appropriate
saddle shall be installed on the sewer pipe or a hole shall be cut in the manhole wall. The
hole in the manhole wall shall be 25 mm larger than the outside diameter of the connecting
pipe. The connecting pipe shall be set into the saddle or the hole in the manhole. Where
the connecting pipe is set into the manhole, it shall make a watertight and structurally
sound joint.

5.7 Plugging Existing Sewers

Where existing sewers are to be abandoned at a manhole or cut-off and abandoned, the
abandoned section shall be effectively blocked at each end with a stiff concrete mixture to
the satisfaction of the Engineer. For pipes that are 250mm or larger the abandoned section
shall be filled with a suitable bentonite slurry as approved by the Engineer.
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5.8 Existing Sewer or Water Services

Where existing sewers are to be abandoned or regraded to clear the new sewer, the
Contractor shall reinstall the service pipe as required and shall bed and backfill the pipe in
accordance with Specification CS5000.

Where sewer or water services are removed and replaced for the Contractor's
convenience, the Contractor shall replace these services at his own expense. The
Contractor shall also replace any damaged services at his expense.

Where sewer or water services must be removed, relocated, or replaced in order to allow
installation of the new sewer main, the Engineer will provide the Contractor with a written
request to remove and replace or relocate the existing services.

5.9 Augering

Where specified herein, shown on the drawings, or authorized by the Engineer during the
course of the work, the Contractor shall install the sewer by augering. Excavation of shafts
shall be in accordance with Specification CS5000.

Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.

No excavation shall be made until approval has been granted by the Engineer. The
nearest edge of a shaft shall be a minimum of 1.0 m from the nearest edge of a pavement,
approach or other structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than 25
mm.

Where the alignment and/or grade of the augered hole is not in accordance with this
Specification, the Contractor shall re-auger the hole. The Contractor will not be permitted to
use pipe, fittings, bends, etc., to correct any such deviations in alignment or grade.

All joints in the pipe shall be made before the pipe is pushed into the hole. If, for any
reason, a length of pipe has to be withdrawn from the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe shall be permitted.

Pipe bedding and backfiling in the shafts shall conform to the requirements of this
Specification.
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5.10 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top
of the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification CS5000.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer, including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
construction materials, both at the site of work and at any plant used for the production of
the materials to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3.2 of this Specification.

6.3.1 Reinforced Concrete Pipe - 3 Edge Bearing Test

Reinforced concrete pipe that has been tested in 3 edge bearing to the 0.3 mm crack
criteria in accordance with ASTM C497 shall be accepted for use in the Work provided
cracks do not extend through the pipe wall exposing the reinforcing steel and bells, spigots
or joint grooves are not damaged.

6.4 Line and Grade

Sewer pipe shall be installed to the line and grade shown on the drawings and as set in
the field by the Engineer. Vertical variance from grade shall not exceed the following
limits; the invert of the pipe shall not be more than 12 mm below the design grade nor
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more than 10 mm above the design grade and there shall be no dips which will allow
ponding of water to a depth of more than 25 mm. Horizontal variance from line shall not
exceed 100 mm. Sharp bends will not be permitted even though the sewer pipe remains
within these tolerances. Electronic grade control shall be used throughout the duration
of pipe installation.

Manholes, tees, wyes, reducers and bends shall be installed to the grades and the
locations shown on the drawings. The allowable tolerance from the line and grade shall not
exceed those specified for sewer pipe.

6.5 Testing

Upon completion of backfilling, the interior of the sewer shall be cleaned of all foreign
material and shall be tested for alignment, obstructions and infiltration. The Contractor shall
provide for all labour, tools, rope, ball, lights, mirrors and any other equipment necessary to
examine all work as required by the Engineer.

Where applicable the sewer shall be tested for alignment by a light test. The sewer shall
not show any misalignment or displacement of pipe beyond the tolerances specified in this
Specification, or any other defects.

The maximum allowable infiltration into the sewer for concrete pipe shall not exceed 50
L/24 h/100 mm diameter of pipe/100 m of pipe, including manholes. For PVC pipe the
maximum allowable infiltration into the sewer shall not exceed 4.8 L/24 h/100 mm diameter
of pipe/100 m of pipe, including manholes. This shall be measured by a weir or current
meter. Infiltration testing shall be carried out at the discretion of the Engineer.

6.6 Television Inspection

Television inspection shall apply to sections greater than 7 metres in length or otherwise
specified.

Where directed by the Engineer, the Contractor shall provide a television inspection
complete with videotape recording of any completed sewer system. The television
inspection shall be done by personnel skilled and qualified in the use of the television
inspection equipment. All televising and videotape equipment shall be of a type approved
by the Engineer. Inspection shall be between manholes or other appropriate locations
where the equipment may be installed or removed from. The section to be inspected shall
not be broken down into units smaller than the distance between manholes or other
appropriate locations as detailed above. All manhole benching shall be completed and the
sewer shall be flushed or cleaned before the television inspection is done. The water level
in the pipe shall be at a suitable level to allow for proper inspection of the pipe.

The sewer inspection and condition coding shall be performed in accordance with the
National Association of Sewer Service Companies (NASSCO) Pipeline Assessment
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Certification Program (PACP). The video, report, and the Microsoft Access Database file
for each televised section shall be submitted to the City. For the Access Database, the
CCTV Database Schema needs to be either in PACP v6.0.4, PACP v7.0.7, or ITpipes
v1.5.43 format to allow for direct input into the City’s CCTV Inspection Manager.

6.7 Deflection Testing of Flexible Sewer Pipe

A suitably designed device as defined below shall be pulled through the flexible sewer pipe
to demonstrate that the pipe deflection does not exceed (0.15 x Dimension Ratio) percent
of the base inside diameter of the pipe as defined in the ASTM standard to which the pipe
is made. The device shall be pulled manually through the pipe not sooner than 30 days
after the completion of backfilling and installation of service connections and concurrent
with the closed circuit television inspection. A second test will be required to be performed
just prior to the end of the project warranty period. All tests must be witnessed by the
Engineer, with results submitted in report form.

The suitably designed device shall be a mandrel, cylindrical in shape and constructed with
an odd number of arms. The minimum diameter of the circle scribed around the outside of
the mandrel arms shall be equal to the allowable computed deflected diameter -1.0 mm.
The contact length of the mandrel shall be measured between the points of contact on the
mandrel arm or between sets of prongs. This length shall not be less than that shown in
the following table:

Nominal Pipe Size Contact Length

(mm) (mm)

250 200

300 250

350 300

375 300

400 300

450 350

525 450

600 500

The mandrel shall be checked with a go-no-go proving ring. The proving ring shall have a
diameter equal to the computed deflected diameter +/- 0.1 mm. An acceptable mandrel
shall not pass through the proving ring. The proving ring shall be fabricated from 6 mm
minimum thick steel.
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Any section of pipe that does not allow the mandrel to pass shall be considered to have
failed the deflection test.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of the pipe bed to receive the pipe, including
the supply of bedding material and the supply and placement of the pipe and accessories,
as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work hereinafter specified.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If in
the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.

3.3 Pipe, Fittings and Accessories

3.3.1 Polyvinyl Chloride (PVC) Pipe

PVC pipe for low pressure wastewater sewer mains shall be PVC SDR26 Series 160
potable water certified to CSA B137.3, 100 mm to 300 mm. Pipe joints shall be push on
type with rubber gasket seals capable of withstanding pressure equal to the rated
pressure of the pipe and withstanding thermal expansion and contraction. Gaskets
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shall be oil and gas resistant type and shall conform to ASTM F477-76 and shall be
supplied by the manufacturer of the pipe.

3.3.2 Fittings

All PVC low pressure sewer fittings shall be rated for 200 psi for use with Series 160 PVC
pipe and shall be certified to CSA B137.2 or B137.3.

Without limiting the generality of the foregoing "fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances excepting valves. Fittings installed in the ground shall be
equipped with connections compatible with the type of pipe in use. Fittings installed in
valve chambers shall have Victaulic joints. All nuts and bolts exposed to the ground on all
fittings shall be T-316 Stainless Steel and plainly marked. All other exterior nuts and bolts
are to be minimum T-304 Stainless Steel.

3.4 Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification CS5600.

3.5 Sand
Sand for bedding and backfill shall be in accordance with Specification CS5000.
3.6 Corrosion Control

All metallic fittings shall be protected against galvanic corrosion by installing sacrificial
anodes.

3.6.1 Sacrificial Anode Casting

Sacrificial anode material shall be made from high grade electrolytic zinc 99.99% pure and
conform in composition to ASTM B-418-73, Type Il

The zinc casting shall be supplied with a 3 mm minimum diameter core wire throughout its
length.

The zinc casting may also be equipped with galvanized steel bonding straps where
required.
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3.6.2 Packaging and Connection Wire

Moisture absorbent containers such as cardboard tubes or cloth bags having a minimum
diameter of 100 mm shall be used to contain a prepared backfill material and the zinc
casting.

Backfill material shall be composed of a gypsum/bentonite base material having an
electrical resistivity of not less than 200 ohm cmwet.

The packaged zinc anode shall be supplied with 2 M of AWG #10/7 strand copper wire
having TWH white insulation.

3.6.3 Coating Material

A “Royston Handy Cap” bituminous material patch or equal shall be used on all anode
connections.

14 mm polyethylene tape is to be used to repair bare metal exposure on pipe, as required.
Pro-Tac may be used to repair larger bare metal exposure.

3.6.4 Bonding Cables

Bonding cables used to bond over valves or fittings shall be AWG #8/7 with TWH black
insulation.

3.6.5 Connections

Connections to fittings shall be made using CAHAA - cadwelder and #CA-15F-33 cartridge
as supplied by Duratron.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall have sufficient standby equipment available at all times.

5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification CS5000.
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5.2 Installation

5.2.1 Installation of Pipe

All pipes shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and leveled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout its
full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above the
top of the pipe for the full trench width. The sand for bedding and backfill supplied by the
Contractor shall be well graded throughout and shall conform to the requirements detailed
in Specification CS5000.

The pipe shall be laid and fitted together so that, when complete, the low pressure sewer
will have a smooth and uniform invert. The trench shall be free of water while the pipe is
being installed and bedded. The excavation of the trench shall be fully completed a
sufficient distance in advance so as not to interfere with the laying of the pipe. The
exposed end of the pipe shall be fully protected with an approved stopper to prevent earth
or foreign matter from entering the pipe. The interior of the pipe shall be kept free from all
dirt, cement or superfluous material of every description as the work proceeds. Damaged
pipes and those not meeting specifications shall not be used and shall immediately be
removed from the work site by the Contractor at his expense.

5.2.2 Installation of Valves

Installation of valves shall be in accordance with Specification CS5200. Valve box lids are
to be marked "S" for sewer.

5.2.3 Installation of Service Connections

New corporation stops of the proper size and located where specified to serve properties
shall be installed in the new main according to Specification CS5700 prior to testing of the
new main. Corporation stops to be Mueller B-25008. Curb stops to be Mueller B-25209.
Each corporation and curb stop shall be installed c/w one Mueller 92657 or 92658
electrical thaw connection nut and 2.75 kg zinc anode.

Service connection installation shall be carried out in accordance with Specifications
CS5700 and the Standard Details. Minimum service size is to be 38 mm CTS.

5.2.4 Thrust Blocks

The thrust block shall bear against undisturbed soil only and the soil shall be cut smooth
and at the proper angle to the pipe. No horizontal struts or braces required for trench
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bracing shall remain in the concrete thrust block. A bond breaker consisting of six (6) mil
polyethylene sheeting shall be installed between fittings, valves, or plugs and the concrete
of the thrust block to allow future removal of the thrust block without disturbing the fitting,
valve, or plug. Before any concrete is placed, all thrust block formwork shall be inspected
and approved by the Engineer.

5.3 Joints

Joints shall be compatible with this manual and made in strict accordance with the
recommendations of the manufacturer.

5.4 Pipe Bedding and Backfill
The bedding and backfill shall be as specified and in accordance with this manual.
5.5 Existing Sewer Flow and Services During Reconstruction

Where a portion of an existing sewer is to be reconstructed, at the same grade and
alignment, the existing pipe shall be removed during excavation and sewer flow diverted
around the section under reconstruction. Written permission shall be obtained from the
Engineer to allow flow through the section under construction. All existing service
connections shall be reconnected to junctions provided in the new sewer pipe unless
written permission is received from the Engineer allowing the use of service saddles. The
Contractor may request permission from the Engineer to plug and abandon the sewer
being replaced if the alignment does not interfere with the reconstruction work.

5.6 Connection to Existing Stubs

The Contractor shall remove existing plugs and connect to existing sewers where shown
on the construction drawings. Where required, trench shoring shall be used to protect
existing pavement.

5.7 Break Into Existing Manholes or Sewers

The Contractor shall break into existing manholes or sewers at locations shown on the
construction drawings. This work shall be performed according to the requirements of this
Specification. Existing manhole floors shall be rechanneled and properly benched, the
junction area shall be grouted to form a smooth joint, all debris including concrete and
excavated material shall be removed and the vicinity of the connection shall be left in a tidy
condition. Flow shall be maintained in the existing manhole or sewer.

When the installation of the pipe is by the open cut method or the auger method, the
Contractor shall cut a neat hole in the sewer or manhole wall. The location shall be
determined by the required alignment and grade of the new sewer pipe. An appropriate
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saddle shall be installed on the sewer pipe or a hole shall be cut in the manhole wall. The
hole in the manhole wall shall be 25 mm larger than the outside diameter of the connecting
pipe. The connecting pipe shall be set into the saddle or the hole in the manhole. Where
the connection pipe is set into the manhole, it shall make a watertight and structurally
sound joint.

5.8 Plugging Existing Sewers

Where existing sewers are to be abandoned at a manhole or cut-off and abandoned, the
abandoned section shall be effectively blocked at each end with a stiff concrete mixture to
the satisfaction of the Engineer. For pipes 250mm or larger the abandoned section shall be
filled with a suitable bentonite slurry as approved by the Engineer.

5.9 Existing Sewer or Water Services

Where existing sewers are to be abandoned or regraded to clear the new sewer, the
Contractor shall reinstall the service pipe as required and shall bed and backfill the pipe in
accordance with Specification CS5000.

Where sewer or water services are removed and replaced for the Contractor's
convenience, the Contractor shall replace these services at his own expense. The
Contractor shall also replace any damaged services at his expense.

Where sewer or water services must be removed, relocated, or replaced in order to allow
installation of the new sewer main, the Engineer will provide the Contractor with a written
request to remove and replace or relocate the existing services.

5.10 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification CS5000.

5.11 Augering

Where specified or authorized by the Engineer, the Contractor shall install the sewer main
by augering.

Excavation of shafts shall be in accordance with Specification CS5000.

Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.
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The size and location of such shaft shall be subject to approval by the Engineer. No
excavation shall be made until approval has been granted. The nearest edge of a shaft
shall be a minimum of one (1.0) metre from the nearest edge of a pavement, approach or
other structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than
25 mm.

All joints in the pipe shall be made before the pipe is pushed into the auger hole. If, for any
reason, a length of pipe has to be withdrawn from the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe shall be permitted.

Where the alignment and/or grade of the augered hole does not meet the requirements of
this Specification, the Contractor shall re-auger the hole. The Contractor will not be
permitted to use pipe, fittings, bends, etc., to correct any such deviations in alignment or
grade.

Pipe bedding and backfiling in the shafts shall conform to the requirements of this
Specification.

5.12 Testing

Hydrostatic and leakage testing shall be in accordance with Specification CS5910, except
that the test duration will be 2 hours, at a test pressure of 0.65 MPa. For a PVC gasketed
pipe only one hour’s worth of leakage is allowed. For HDPE pipe, zero leakage is allowed.

5.13 Flushing and Swabbing

Each section of the system shall be thoroughly cleaned by passing a foam swab, of
appropriate diameter, through the pipe, followed by adequate flushing, where required.

5.14 Zinc Anode Installation

Packaged 11 kg zinc anodes shall be installed on metallic fittings, valves and services and
buried a minimum of 450 mm away from the side of the pipe.

All main stops and curb stops shall be protected against galvanic corrosion by installing
separate 2.75 kg sacrificial anodes at the electrical thaw nuts.

The anode wire shall be wrapped and tied around the fitting and connected to conductivity
strap or by using a CAHAA cadwelder and a #CA-15F-33 cartridge as supplied by
Duratron. Note: The anode shall not be lowered in ditch by the anode wire.
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A “Royston Handy Cap” bituminous material patch or equal shall be used on all anode
connections.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
construction materials, both at the site of work and at any plant used for the production of
the materials to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

6.4 Line and Grade

The pipe supplied shall be installed to the specified line and grade and as set in the field by
the Engineer. Vertical variance from grade shall not exceed 50 mm and horizontal variance
from line shall not exceed 100 mm. Sharp bends will not be permitted even though the
pipe remains within these tolerances. Tees and bends shall be installed to the grades and
the locations specified or where required to connect to existing sewer mains.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the supply and installation of manholes on new or existing
sewers and catch basins, all as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
other things necessary for and incidental to the satisfactory performance and completion of
all work as shown on the drawings and hereinafter specified.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled and stored in a
careful manner, in accordance with the manufacturer's recommendations and to the
satisfaction of the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If in
the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.

3.3 Manholes

Manholes shall be constructed of monolithic concrete, reinforced monolithic concrete, or
precast reinforced concrete. Precast reinforced concrete manhole sections shall be
constructed in accordance with ASTM Specification C76 Class 1l or C478.
Sulphate-Resistant Portland Cement shall be used in the manufacture of all manholes.
The cement shall be manufactured in accordance with Specification CAN3-A5-M77 and
the concrete shall conform to the requirements stated in Specification CS5600. The
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manholes shall be in accordance with the Standard Details. Manhole component
arrangements shall be constructed to minimize the number of joints required.

3.4 Catch Basins

Catch basins shall be constructed of monolithic concrete, reinforced monolithic concrete,
or precast reinforced concrete as shown in the Standard Details. Sulphate-Resistant
Portland Cement shall be used in the manufacture of catch basins. The cement shall be
manufactured in accordance with CAN3-A5-M77 and the concrete shall conform to the
requirements stated in Specification CS5600.

3.5 Frames and Covers

Frames and covers for manholes and catch basins shall conform to the dimensions in the
Standard Details.

All frames and covers to be installed in roadways are to be machined.

All units are to be true to the required pattern, free of cracks, gas holes, flows and
excessive roughness. Patterns shall be Titan Foundry's TF101M, TF102, TF103-4, as
required, or approved equal. Cover opening shall be bicycle-safe.

3.6 Cement Mortar

Cement Mortar shall consist of equal parts of Sulphate-Resistant Portland Cement
manufactured in accordance with CAN3-A5-M77 and clean sharp mortar sand mixed dry
with only enough water added to make the mixture workable, all in accordance with
Specification CS5600. Mortar that has begun to set shall not be used.

3.7 Subdrains

3.7.1 Subdrains

Subdrains shall be 150mm diameter High Density Polyethylene (HDPE) Type SP pipe
and conform to CSA B182.8 or AASHTO M252 07, with Class 2 perforations. All
perforations shall be slotted with a minimum water inlet area of 30 square centimeters
per meter of pipe. Drainage pipe shall have a minimum stiffness of 320kPa at 5%
deflection.

3.7.2 Drainage Fabric

The drainage fabric shall be non-woven polyester geotextile and shall meet the material
properties shown in the table below.
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Physical Property Standard Test Method
Grab Tensile Strength, min. 900N ASTM D4632
Elongation, min. 50% ASTM D4632
CBR Puncture, min. 2200 N ASTM D6241
Trapezoid Tear, min. 350N ASTM D4533
Apparent Opening Size, 0.18mm ASTM D4751
max.
Permittivity, min. 1.4 sec™ ASTM D4491
Flow Rate, min. 3870 I/min/m? ASTM D4491
U.V. Resistance, min. 70% after 500 hrs ASTM D4355

3.7.3 Drainage Material

Drainage material will consist of natural gravel, crushed stone or other materials of
similar characteristics having clean, hard, strong, durable, uncoated particles free from
injurious amounts of soft, friable, thin, elongated or laminated pieces, alkali, organic, or
other deleterious matter. Drainage material shall meet the following requirements:

Canadian Metric | Percent of Total Dry Weight
Sieve Size Passing Each Sieve
40 000 100%
25000 50% - 80%
20 000 5% - 20%
12 500 0% - 5%
80 0% - 3%

When subjected to five cycles of the soundness test the drainage material will have a
weighted loss of not more than 13% percent in accordance with ASTM Standard C88,
Test for soundness of Aggregates by Use of Magnesium Sulphate. When subjected to
the abrasion test the drainage material will have loss of not more than 30% when tested
in accordance with grading A of ASTM C131, Test for Resistance to Degradation of
Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall have sufficient standby equipment available at all times.

5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification CS5000.
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5.2 Installation

At the locations specified, the Contractor shall install a manhole or catch basin on new or
existing sewers and connect the new or the existing sewers to the manhole or catch basin.
Manholes and catch basins shall be constructed as specified. The size and type of catch
basin shall be as specified.

As an alternative to the precast type of manhole base, the Contractor may use an open
type base to straddle the existing sewer. The bottom of the manhole may then be
cast-in-place after the reinforcing has been placed as required for a precast manhole. The
top of the sewer must then be broken out and a smooth channel formed along the bottom
of the manhole.

The Contractor shall maintain existing sewer flows at all times.

Should the existing sewer be damaged in any way due to the Contractor's operation, the
Contractor shall repair any such damage and clean out the existing sewer as directed by
the Engineer.

Manholes in isolated locations should be marked with a 4x4 wooden post with the top
painted green on all four sides. The marker should measure 1 m from the top of the post
to the finished ground.

5.2.1 Manhole Gaskets

Preformed bituminous gaskets such as Ram-NEK, flexible butyl rubber joint sealant such
as Kent Seal No. 2 or approved equal shall be used between all precast concrete manhole
sections including adjusting rings and shall be placed between the cover frame and the
concrete on all manholes so as to provide a watertight manhole. This shall apply to
manholes on both wastewater and storm sewers.

5.2.2 Wrapping of Manholes

All manholes and catch basins shall be wrapped with one layer of 6-mil polyethylene sheet
from immediately below the cover to a depth of three metres (3.0 m) below the ground
surface.

5.2.3 Subdrains

Subdrains shall be installed level and on 100 mm of drainage material. The subdrains shall
be 6m long and shall be installed on either side of the catch basin. Pipe shall be positioned
such that the perforations are positioned towards the bottom of the trench. Install caps on
all sub-drain ends and secure to the drainage pipe according to manufacturer's
recommendations. The drainage material shall be placed and compacted



MANHOLES & CATCH BASINS SPEC CS5500 | 5
R24

in 150 millimeters lifts and placed such that no damage occurs to drainage fabric or pipe.
Drainage fabric shall be installed free of tension, stress, folds, wrinkles, and creases.
The drainage fabric shall wrap over the top of the backfilled trench and overlap 500 mm
onto the pavement subgrade.

5.3 Method of Backfilling

The space between the outside of the manhole or catch basin and the wall of the
excavated area shall be backfilled to the requirements of Specification CS5000.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer, including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
construction materials, both at the site of work and at any plant used for the production of
the materials to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

6.4 Line and Grade

Manhole or catch basins shall be installed to the line and grade specified and as set in the
field by the Engineer. Vertical variance from grade and horizontal variance from line shall
not exceed the requirements of Specification CS5400.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of sulphate-resistant concrete for and all
concreting operations relating to, the construction of monolithic tunnel sewers, structures,
pipe cradles, skin coats, thrust blocking buttresses, anchors and other related concrete
works. This Specification is applicable to both reinforced and non- reinforced concrete
construction, but not pre-stressed concrete. Sulphate-resistant cement shall be used for all
concrete that is below ground level.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply and safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled and stored in a careful and responsible manner, to the
satisfaction of the Engineer. Storage of materials shall be in accordance with the
requirements of CAN3-A23.1-M77 Section 9, Storage of Materials, except as otherwise
specified herein.

3.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall conform to CAN3-A23.1-M77.

All materials shall be approved by the Engineer before any construction is undertaken. If,
in the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
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damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.

3.4 Portland Cement Concrete Constituent Materials

3.4.1 Aggregates

The Contractor shall furnish in writing to the Engineer the location of the sources where
aggregate will be obtained in order that it may be inspected and tentatively approved by
the Engineer. Changes in the source of aggregate supply during the course of the Contract
shall not be permitted without notification in writing to and the express approval of the
Engineer.

Fine Aggregate

Fine aggregate shall conform to the requirements of CAN3-A23.1-M77, Section 5,
Aggregates.

Coarse Aggregate

Coarse aggregate shall conform to the requirements of CAN3-A23.1-M77, Section 5,
Aggregates.

The grading of coarse aggregates shall conform to the requirements of Table 3, Group 1
Aggregate, CAN3-A23.1-M77.

3.4.2 Cement

All cement used shall be Type 50 Sulphate-Resistant Portland Cement conforming to the
requirements of CAN3-A5-M77, Portland Cement.

Cement shall be kept in weather tight storage that will protect it from moisture and
contamination and in such a manner as to permit inspection, sampling and identification,
where required, of each lot.

Check tests of cement which has been previously approved by the Engineer will be made
from time to time by the Engineer and any cement which fails to comply with the
requirements of CAN3-A5-M77 shall be rejected, notwithstanding any certificate of
acceptance that may have been previously given. Cement that has been rejected, for any
reason, must be removed immediately by the Contractor, at their expense.
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3.4.3 Water

Water used for mixing concrete and for curing shall be clean and free from injurious
amounts of oil, acid, alkali, organic matter or other deleterious substances. It shall be equal
to potable water in physical and chemical properties.

3.4.4 Admixtures

No admixture, other than Air-Entraining Agent and Type WN Water Reducing Agent, shall
be used without the written authorization of the Engineer, unless otherwise specified.

Air-Entraining Agent
The Air-Entraining Agent shall conform to the requirements of CAN3-A266.1-M.
Water-Reducing Agent

The Water-Reducing Agent shall be Type WN and shall conform to the requirements of
CAN3-A266.2-M.

Other Admixtures

No other admixtures will be authorized for use in Portland Cement Concrete unless
specifically authorized in writing by the Engineer.

3.4.5 P.V.C. Waterstops

Except in monolithic sewer construction, the Contractor shall provide an approved type of
waterstop for all construction joints, including the joining of successive days pours. Except
where specified, waterstops shall be 125 mm wide by 9.5 mm thick polyvinyl-chloride
Arctic grade Duraseal, Keroseal or approved equal. Waterstops shall be set and spliced in
accordance with the manufacturer's recommendations.

3.4.6 Reinforcing Steel

Reinforcing steel shall be deemed to include all reinforcing bars, tie bars, dowel bars and
bar mat reinforcement, including all bar accessories.

All reinforcing steel shall be supplied according to the type and dimensions as specified.

All reinforcing steel shall conform to the requirements of CSA Standard G30.12, Billet-Steel
Bars for Concrete Reinforcement. If, in the opinion of the Engineer, any reinforcing steel
provided for the concrete works exhibits flaws in manufacture or fabrication, such material
shall be immediately removed from the site and replaced with acceptable reinforcing steel.
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The reinforcing steel shall be supplied in accordance with the following requirements:

a) Deformed Reinforcing Bars shall be Grade 40 deformed bars.
b) Tie Bars shall be Grade 40 deformed bars.

c) Dowel Bars shall be Grade 40 plain bars.

d) Bar Accessories shall be of a type approved by the Engineer.

All reinforcing steel shall be straight and free from paint, oil, mill scale and injurious defects.
Rust, surface seams or surface irregularities will not be cause for rejection provided that
the minimum dimensions, cross-sectional area and tensile properties of a hand
wire-brushed specimen are not less than the requirements of CSA Standards G30.12M.

3.4.7 Curing Compound

Curing compound shall be a liquid membrane-forming curing compound conforming to the
requirements of ASTM C309.

3.4.8 Grout

Grout shall consist of one part Type 50 cement and one part sand with sufficient water to
produce a mortar-like consistency.

|3.4.9 Bonding Agents

Bonding agents shall be of a type approved by the Engineer.

|3.4.1O Form Coating

Form coating shall be of a type approved by the Engineer.

|3.4.11 Emulsified Asphalt Waterproofing

Preparation of concrete surfaces for waterproofing shall be carried out at the locations
shown on the drawings, as specified, or as designated by the Engineer. Surface shall be
clean and free from dust, oil, grease, salt and loose or spalled material. Surfaces shall be
smooth, even and free from projecting mortar, concrete fins, honeycombs and other
irregularities.

Waterproofing shall be carried out at the locations shown on the drawings, as specified or
as designated by the Engineer. Unless otherwise specified, waterproofing shall be in
accordance with CGSB Specification 37-GP-3a-1967 or latest revision thereof;
"Recommended Methods of Application of Emulsified Asphalts for Damp proofing or
Waterproofing".



CONCRETE USED IN UNDERGROUND WORKS SPEC CS5600 | 6
RO4

3.4.12Mix Design Statement

For each type of concrete to be used, the Contractor shall provide the Engineer with a Mix
Design Statement certifying the constituent materials and mix proportions that will be used
in the Sulphate-Resistant Portland Cement Concrete. The Contractor shall also supply
reasonable evidence to the Engineer that the mix proportions selected will produce
concrete of the specified strength, workability and yield.

A water-reducing agent as approved by the Engineer and not exceeding the
manufacturer's recommended quantity may be used. Where additional water-reducing
agent is required, written approval shall be required from the Engineer.

The Mix Design Statement must be submitted to the Engineer prior to the delivery of any
concrete to the site. Once approved by the Engineer, all concrete shall be supplied in
accordance with this statement, which shall be called the Job Mix Formula.

No changes in Mix Design will be permitted without following the above procedures.

Proportioning of fine aggregate, coarse aggregate, cement, water, air-entraining agent and
water-reducing admixture shall be such as to yield concrete having the required strength,
water-cement ratio, slump, air content, cement content and workability, as specified in
Table CS5600.

3.4.13Concrete Supply

Unless otherwise specified, the use of a ready-mixed concrete plant shall only be
permitted. Concrete shall be proportioned, mixed and delivered in accordance with the
requirements of CAN3-A23.1-M77, Section 18, Production of Concrete, except that the
transporting of ready-mixed concrete in non-agitating equipment shall not be permitted
without the written authorization of the Engineer.

Unless otherwise directed by the Engineer, the discharge of ready- mixed concrete shall
be completed with 1-1/2 hours after the introduction of the mixing water to the cement and
aggregates, unless an extension of time is authorized by the Engineer. All delivery tickets
shall indicate the time of batching.

The Contractor shall maintain all equipment used for handling and transporting the
concrete in a clean condition and proper working order.
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4. EQUIPMENT

All equipment shall be of a type approved by the Engineer. The equipment shall be in good
working order, kept free from hardened concrete or foreign materials and shall be cleaned
at frequent intervals.

The Contractor shall have, at all times, sufficient standby equipment available.

5. CONSTRUCTION METHODS

5.1 Forming

Forms shall be built true to line and grade, mortar tight, sufficiently rigid to prevent
displacement or sagging between supports and to properly withstand action of vibrators.
They shall be constructed of wood, steel, or other approved materials. All exposed
concrete surfaces shall be formed with 19 mm Douglas Fir plywood made with waterproof
glue and specially manufactured for concrete formwork. The surface of these forms shall
be absolutely level and smooth.

For unexposed surfaces and rough work, square-edge lumber may be used. "Unexposed"”
means any concrete surface that will not be exposed to view upon completion of the
project. All edges shall be square, all sheets uniform in thickness and of such size as to
provide as few joints as possible. Joints shall be tight and flush, backed solidly and
rendered watertight.

All formwork shall be provided with adequate cleanout openings to permit inspection and
easy cleaning after all reinforcement has been replaced. Interior and exterior corners shall
have a 20 mm minimum fillet or chamfer strip.

Forms shall be tight so as to prevent the leakage of mortar or water. They shall be properly
braced or tied together by means of tie rods or bolts. The type of tie to be used shall be
subject to the approval of the Engineer. Any holes or recesses left in the concrete shall be
filled or plugged in a manner satisfactory to the Engineer. No tie shall be used which
leaves a hole entirely through the concrete wall. Use of tie wires will not be permitted.

Unless otherwise called for, or unless written instructions to the contrary are given by the
Engineer, earth structures shall not be used to form concrete, except that thrust blocks
shall be poured against undisturbed soil.
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5.2 Cleaning of Forms

Before placing concrete within the forms they shall be thoroughly cleaned of all shavings,
sawdust and debris of every nature. Before re-using, all form surfaces shall be carefully
cleaned.

The surface of forms for exposed concrete shall be coated with a non-staining mineral oil.
5.3 Form Openings

The Contractor shall provide special forms for openings in walls and floors for the
installation of pipes, gates, flanges, etc., after the concrete has been poured. All such
approved openings shall be provided with a waterstop and keyway in the face of the
openings so that a watertight anchorage of the filling concrete may be obtained.

5.4  Stripping Forms

Forms shall remain in place a sufficient time to allow the concrete to set properly and the
Contractor shall assume all responsibility for removal of forms. In no case shall forms be
removed until concrete has attained sufficient strength to carry its own weight and the
loads upon it with safety. Forms for walls shall not be removed sooner than two days after
concreting. The Engineer, may, when he deems it advisable, order the forms to remain in
place for a longer time.

Special care shall be taken in stripping forms so as not to break concrete edges. Any
portion of concrete damaged while stripping forms may be ordered torn down and recast at
the discretion of the Engineer. Upon the removal of forms, the Engineer shall be notified by
the Contractor. The Engineer, after inspecting the newly stripped surface, will designate
how the slightly damaged portions of concrete, if any, may be pointed up or touched in any
manner before having been inspected by the Engineer.

5.5 Placing Concrete

Prior to the placing of any concrete, the Contractor shall submit for approval his proposed
construction schedule, including location of all construction joints. No deviations from this
approved schedule shall be permitted except as shall be approved in writing by the
Engineer.

Concrete shall be conveyed as rapidly as possible from the mixer or truck to the place of
final deposit using methods that will prevent the separation or loss of the materials.

Before placing concrete in forms or excavated areas for foundations or footings, they shall
be thoroughly cleaned of all loose and foreign material and the forms thoroughly wetted or
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otherwise treated to prevent adherence of concrete to forms. Chemicals shall not be used
to remove ice or foreign materials from the forms.

All water shall be removed from the excavations before concrete is deposited and any flow
of water shall be diverted through proper side drains or be removed by other approved
methods so as to prevent washing of the freshly deposited concrete.

Concrete shall be deposited as nearly as practicable in its final position to avoid
segregation due to rehandling or flowing. Concreting shall be carried on at such a rate that
the concrete is at all times plastic and flows readily into the spaces between the bars. No
concrete that has partially hardened or been contaminated by foreign material shall be
deposited on the work.

When concreting is once started, it shall be carried on as a continuous operation until the
placing of the panel or section is completed. Top surfaces shall generally be level. When
construction joints are necessary, they shall be made in accordance with this Specification.

5.6 Vibrating

Vibrating shall be used whenever concrete is placed. Vibration shall be sufficiently intense
to cause the concrete to flow or settle readily into place. Vibrators shall not be used to flow
or place concrete horizontally. Form vibrators shall be used when sections are too small for
the internal type of vibrator. A sufficient number of vibrators shall be employed so that
vibration is secured throughout the entire volume of each layer of concrete, at the required
rate of placement. At least one extra vibrator shall be kept on hand at all times for
emergencies. Vibration shall not be continued on any one spot to the extent that pools of
grout or water are formed. Care shall be taken to avoid any disturbances of concrete that
has become too stiff to regain plasticity when vibrated. Vibration shall not be applied to
steel that has been inserted into partially hardened concrete.

Chuting of concrete will be allowed only as approved by the Engineer. No concrete shall
have a free fall of over one metre (1.0 m) and if this height is exceeded, it shall be
conveyed in place by approved spouts or chutes.

Surfaces that are to be finished shall be brought to proper grade, struck off and finished in
a workmanlike manner. No honeycombing, rough spots or protruding stones shall be left
exposed. When a section of slab concrete is once placed, it shall be left entirely un-
disturbed until the concrete is thoroughly hardened.

5.7 Construction Joints

Joints must be approved by the Engineer and shall be so made and located as to least
impair the strength of the structure.
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Before depositing new concrete on or against concrete that has set, the existing surfaces
shall be thoroughly roughened by hammers and cleaned of laitance, foreign matter and
loose particles. The existing surfaces shall be dried where possible, followed by 25 mm of
grout consisting of one part cement to one part sand with sufficient water to produce a
mortar consistency. New concrete shall be placed before this grout has obtained its initial
set.

5.8 Finishing Concrete

On all surfaces the cavities produced by form ties and all other small pits or openings shall,
after inspection by the Engineer, be cleaned of loose particles and thoroughly saturated
with water, after which all such cavities, pits, or openings shall be neatly stopped with
pointing mortar consisting of cement and fine aggregate mixed in the same proportions as
used in the concrete. The mortar shall be mixed in small quantities and shall be used only
when plastic.

The top surface of slabs shall be screeded and bullfloated to the proper profile and
smoothed with magnesium float. Care shall be taken to avoid an excess of water in the
concrete and to drain or otherwise promptly remove any water that comes to the surface.
Sprinkling or dusting the surface with a dry mixture of cement or sand shall not be
permitted.

All surfaces after finishing shall be cured as specified herein.
5.9 Curing of Concrete

Before actual concrete placement begins, the Contractor shall have all equipment needed
for adequate curing of the concrete on hand and ready to use. Concrete curing shall
conform to CAN3-A23.1-M77, Clause 21.1.

All concrete shall be adequately protected from injurious action by the sun. Fresh concrete
shall be protected from heavy rains, flowing water and mechanical injury. All concrete shall
be kept wet for a period of not less than seven (7) days by covering with water or with an
approved water-saturated covering or by means of a commercial membrane curing
compound. Where wood forms are left in place for curing, they shall be kept wet at all
times to prevent opening at the joints and drying out of the concrete. If a commercial
membrane curing compound is to be used, it shall meet the requirements of the
CAN3-A23.1-M77, shall be approved by the Engineer and applied in strict accordance with
the manufacturer's recommendations. The membrane material shall be so applied that the
concrete surface is completely coated and sealed at one application.
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5.10 Cold Weather Requirements

The requirements of CAN3-A23.1-M77 shall govern except where amended herein. The
City reserves the right to order all work stopped with the onset of winter weather. When
placing concrete at or below a temperature of five degrees centigrade (5°C) or whenever,
in the opinion the Engineer, the atmospheric temperatures will probably fall below this limit
within the twenty-four (24) hours after placing concrete, all aggregate and water shall be
pre-heated and all reinforcement, forms and ground with which the concrete is to come in
contact shall be defrosted. No concrete shall be placed on frozen ground.

The Contractor shall have on the job, ready to install, adequate equipment for heating the
materials and the freshly placed concrete and for enclosing the work so as to maintain a
temperature in the enclosure of at least ten degrees centigrade (10°C) or greater for a
period of five (5) days after placing.

The entire structure shall be enclosed by means of tarpaulins supported on frameworks or
by means approved by the Engineer. Freshly placed concrete and the surrounding air shall
be maintained at a temperature of at least ten degrees centigrade (10°C) for a period of
five (5) days after placing. Within this enclosure, such means of artificial heat shall be
provided as will maintain the temperature specified continuous and with a reasonable
degree of uniformity in all parts of the enclosure. All exposed concrete surfaces within the
heated areas shall be wetted with a hose whenever instructions are received from the
Engineer to do so. All heaters shall be vented by a chimney and no direct fired heaters
shall be allowed. Heating appliances shall not be placed in such a manner as to endanger
formwork or expose any area of the concrete to drying out or other injury due to excessive
temperatures. The Contractor shall provide adequate fire protection accessible at all times
at each location where heating is in progress and shall maintain watchmen or other
attendants to keep the heating units in continuous operation.

5.11 Concrete Placing Against Existing Structures

Where new concrete is to be placed against existing concrete, the existing surface shall be
thoroughly cleaned to remove loose sand, gravel, dirt, grease and other foreign material.
Immediately before pouring the concrete, the horizontal surfaces shall be treated as
specified in Clause 5.7, "Construction Joints", in this section and vertical surfaces shall
receive a brush coat of mortar.

Where existing reinforcing steel is to extend into new concrete, it shall be thoroughly
cleaned and wire brushed to remove all oil, dirt, rust, scale and other foreign material
immediately before new concrete is poured.
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5.12 Placing Reinforcement

Reinforcement shall be placed at locations as specified or as subsequently ordered by the
Engineer. All reinforcement details shall be in accordance with CAN3-A23.3-M77.

All splices used shall have laps of at least 24 bar diameters or 300 mm (whichever is
greater) to transfer the stresses between bars by bond.

Reinforcing shall be adequately supported by means of concrete blocks, chairs, or spacers
and secured against displacement during concrete placing. Brick, wood, gypsum, tile or
similar materials shall not be used to support the reinforcement.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer, including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 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 determine whether the concrete is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

6.4 Concrete Quality

Quality control tests will be used to determine the acceptability of the concrete supplied by
the Contractor.

The Contractor shall provide, without charge, the samples of concrete and of the
constituent materials required for quality control tests and provide such assistance and use
of tools and construction equipment as is required.
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The frequency and number of concrete quality control tests shall be in accordance with the
requirements of CAN3-A23.1-M77.

An outline of the quality control tests is as follows:

Slump tests shall be made in accordance with CAN3-A23.2-5C, Slump of Concrete. If the
measured slump falls outside the limits specified in Section 3 of this Specification, a
second test shall be made. In the event of a second failure, the Engineer reserves the right
to reject the use of the batch of concrete represented.

Air content determinations shall be made in accordance with CAN3-A23.2-4C, Air Content
of Plastic Concrete by the Pressure Method. If the measured air content falls outside the
specified limits, a second test shall be made at any time within the specified discharge time
limit for the mix. In the event of a second failure, the Engineer reserves the right to reject
the batch of concrete represented.

Samples of concrete for test specimens shall be taken in accordance with
CAN3-A23.2-1C, Sampling Plastic Concrete.

Test specimens shall be made and cured in accordance with CAN3-A23.3C, Making and
Curing Concrete Compression and Flexure Test Specimens.

Compressive strength tests at twenty-eight (28) days shall be the basis for acceptance of
all concrete supplied by the Contractor. For each twenty-eight (28) day strength test, the
strength of two companion standard-cured test specimens shall be determined in
accordance with CAN3-A23.2-C, Compressive Strength of Cylindrical Concrete
Specimens and the test result shall be the average of the strengths of the two specimens.

Compressive strength tests on specimens cured under the same conditions as the
concrete works shall be made to check the strength of the concrete and to check the
adequacy of curing and/or cold weather protection. For each field-cured strength test, the
strength of two field-cured specimens shall be determined in accordance with
CAN3-A23.9C, Compressive Strength of Cylindrical Concrete Specimens and the test
result shall be the average of the strengths of the two specimens.

The costs of concrete testing will be borne by the Owner, unless otherwise specified.
6.5 Addition of Water

After initial mixing, no water may be added except if, at the start of discharge the measured
slump of the concrete is less than specified and no more than 60 minutes have elapsed
from the time of batching to the start of discharge. Water added shall not exceed 12 litres
per cubic metre. The mixer drum shall be turned a minimum of 30 revolutions at mixing
speed and the slump and air content shall be tested.
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6.6 Corrective Action

Acceptance criteria for compressive strengths of laboratory-cured cylinders shall conform
to Sections 17.5 and 17.6 of CAN3-A23.1-M77. The Contractor shall, at his own expense,
correct such work or replace such materials found to be defective under this Specification
in an approved manner to the satisfaction of the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of the construction of 25 mm to 50 mm water
services. The work involved shall include the tapping or cutting into the water main and the
supply and installation of the corporation stops, service clamps, cast iron split sleeves,
tees, retaining clamps, water service pipe and curb stops and boxes.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 Building Water Service Pipe and Appurtenances

Building water service pipe shall be Polyethylene Water Service Pipe (160 psi) and shall
conform to ASTM D-1248 and be certified to CSA B137.1, 160 psi. The minimum size shall
be 25 mm diameter. Mueller seamless stainless steel insert liners shall be used at all
compression fitting connections. All pipes shall be "Copper Tube Size" (CTS).

In the case where a water service is being installed within 15 metres of a post, existing or
future petroleum products storage and/or sales property, building water service pipe shall
be copper Type K annealed, conforming to ASTM B88-78. The minimum size shall be
25 mm diameter.

Main stops shall be Standard Waterworks ball valve type with compression copper
connections. Main stops shall be all brass or bronze construction complete with electrical
thaw connection style nut (Mueller — 25mm & 50mm B-25008 c/w 92656 or 92658 nut).
One 2.75 kg packaged zinc anode shall be attached to the main stop via the electrical thaw
nut.

Main line service clamps shall be Robar 2616 DB full stainless steel. All materials shall be
a minimum T316 stainless steel.

The metal parts of repair saddles for plastic mains must be T316 stainless steel.

Curb stops shall conform to AWWA C800, be Mueller B-25209 cast bronze body complete
with one Mueller 92656 or 92658 electrical thaw connection style nut and shall be a ball
valve type. All parts shall be brass or bronze, stainless, or synthetics (nylon,
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teflon). Curb stops shall open and close completely in 90° of turn and shall have straight
through unobstructed flow when fully open. The starting or operating torque of the stop
shall not exceed 7 Newton-metres. The operating ball shall have a rectangular-shaped
head, aligned with the parts to provide a direct indication of the position of the valve. Curb
stops shall be electrically continuous between their operating head and both connections.
One 2.75 kg packaged zinc anode shall be attached to main stop via the electrical thaw
nut.

Curb stops to have a service box with plastic end sections and galvanized steel riser
section with stainless steel spindle to suit depth of bury. Cast iron top of box to be marked
"Water". Plastic sidewalk collars shall be installed on the box immediately below the box
top. Sacrificial zinc anode collar shall be installed on the lower section of the box.

3.2 Corrosion Control

All copper service pipe shall be protected against galvanic corrosion by installing 5.5 kg
sacrificial anodes.

All main stops and curb stops shall be protected against galvanic corrosion by installing
separate 2.75 kg sacrificial anodes at the electrical thaw nuts.

3.2.1 Sacrificial Anode Casting

Sacrificial anode material shall be made from high grade electrolytic zinc 99.99% pure and
conform in composition to ASTM B-418-73, Type Il

3.2.2 Packaging and Connection Wire

Moisture absorbent containers such as cardboard tubes or cloth bags having a minimum
diameter of one hundred millimetres (100 mm) shall be used to contain a prepared backfill
material and the zinc casting.

Backfill material shall be composed of a gypsum/bentonite base material having an
electrical resistivity of not less than 200 ohm cm wet.

The packaged zinc anode shall be supplied with two metres (2 m) of AWG #8/7 strand
copper wire having TWH insulation.

3.2.3 Coating Material

Bituminous coating material Tapecoat TC Mastic or equal shall be used on all exposed
bolts and anode connections.

14 mm polyethylene tape is to be used to repair bare metal exposure on pipe, as required.
Pro-Tac may be used to repair larger bare metal exposure.
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3.2.4 Bonding Cables

Bonding cables used to bond over valves or fittings shall be AWG #8/7 with TWH black
insulation.

3.2.5 Connections

Connections to fittings shall be made using CAHAA - cadwelder and #CA-15F-33 cartridge
as supplied by Duratron.

4. CONSTRUCTION METHODS

4.1 Direct Tapping of Corporation Stops

Direct tapping of corporation stops will be allowed on water mains for the sizes of water
mains and service lines shown in Table CS5700. Multiple taps on PVC pipes shall be
separated by a minimum of 900mm, if along the same line. Separation may be reduced to
450mm if an offset of 90° or greater is used for staggered taps. Less spacing may be
approved on a case-by-case basis at the discretion of the City Engineer.

The corporation stops shall be tightened into asbestos cement and ductile iron water mains
with 70 N.m to 80 N.m of torque with 1 to 3 threads showing and into PVC Class Pipe with
35 N.m to 40 N.m of torque. The thread of the corporation stops used on PVC class water
main and ductile iron water mains shall be wrapped with three to four wrappings of Teflon
pipe thread tape before installation of the corporation stop.

4.2 Service Clamps and Stainless Steel Tapping Sleeves

Service clamps and stainless steel tapping sleeves will be required as detailed in Table
CS5700. Service clamps shall have double bolts and be of an approved design.
Stainless steel tapping sleeves shall be of an approved design.
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Water main Material & Size Service Size
25mm | 38 mm | 50 mm
(i) | Asbestos Cement
100 mm SC NA NA
150 mm - Class 150 SC SC SC
150 mm - Class 200 ST SC SC
200 mm - 400 mm ST SC SC
(i) | Ductile & Cast Iron
100 mm ST Tee Tee
150 mm ST SC SC
200 mm - 300 mm ST SC SC
(iii) | PVC - C900
150 mm - 300 mm ST SC SC

ST - Standard direct tap allowed

SC - Service clamp required (Robar 2616 DB)

Tee - Tee required in main

4.4 Excavation, Bedding and Backfill

R24

Excavation, bedding and backfill shall be done in accordance with Specification CS5000.

4.5 Installation of Water Service Pipe

25 mm corporation stops shall be installed in the top quadrant of the water main at an
angle of between 0° and 30° to the horizontal. 50 mm corporation stops shall be installed
horizontally into the water main. A combination horizontal and vertical goose neck shall be
made without kinking the service pipe or exceeding the pipe manufacturer's maximum
recommended curvature and also so as to provide maximum cover to the service. Do not
use pipe that has been kinked or buckled. Copper tubing shall only be cut using a tubing
cutter fitted with a thin cutting wheel designed for use on copper tubing.
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Couplings will not be permitted on service installations.
4.6 Corporation Stops, Curb Stops and Curb Stop Boxes

Corporation stops, curb stops and curb stop boxes of an approved design shall be installed
for each service connection.

4.7 Curb Stop Markers
Curb stop markers shall be installed as specified.
4.8 50 mm Service Connections to a 100 mm Water main

A 100 mm x 100 mm x 100 mm tee shall be installed by cutting into the 100 mm water
main. A 100 mm plug, which has been tapped to receive the 50 mm corporation stop, shall
be installed in the tee outlet and shall be held onto the tee with a steel retaining clamp of
approved design and materials and shall be provided with approved corrosion protection.

4.9 Installation and Backfill

Under paved areas or areas proposed for pavement, service connections shall be installed
by augering or by a method approved by the Engineer. In other areas, installation shall be
made by using either the open cut method or augering. All service installation trenches or
shafts shall be backfilled as specified and must conform to Specification CS5000.

4.10 Zinc Anode Installation

Packaged zinc anodes shall be installed on copper services and buried a minimum of four
hundred and fifty millimetres (450 mm) away from side of pipe.

All main stops and curb stops shall be protected against galvanic corrosion by installing
separate 2.75 kg sacrificial anodes at the electrical thaw nuts.

The anode wire service shall be wrapped and tied around the service and connected to
conductivity strap or by using a CAHAA cadwelder and a #CA-15F-33 cartridge as
supplied by Duratron. Note: the anode shall not be lowered in ditch by the anode wire.

A “Royston Handy Cap” bituminous material patch or equal shall be used on all anode
connections.

Copper service anodes shall be clamped to copper service near connection to water main
using stainless steel gear clamp and properly coated with Mastic.
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All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of the construction of water services larger than
50 mm. The work involved shall be the connection to the water main, supply and
installation of control valve, valve spindle, valve box, water service pipe and other fittings
as required.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

2.1 Classes of Services

Large water service shall be classified as one of the following:

a) Domestic Service

b) Combined fire standpipe and domestic service
c) Sprinkler service

d) Combined sprinkler and fire standpipe service.

3. MATERIALS

3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If in
the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
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damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his expense.

3.3 Pipe, Fittings and Accessories

3.3.1 Polyvinyl Chloride (PVC) Pipe

PVC pipe for water distribution shall conform to AWWA Standard ANSI/AWWA C900-81,
"Polyvinyl Chloride (PVC) Pressure Pipe 4 inch through 12 inch for Water". Pipe joints shall
be push on type with rubber gasket seals capable of withstanding pressure equal to the
rated pressure of the pipe and withstanding thermal expansion and contraction. Gaskets
shall be oil and gas resistant type and shall conform to ASTM F477-76 and shall be
supplied by the manufacturer of the pipe.

3.3.2 Fittings

All PVC water main fittings shall be Class 150 for use with AWWA C900 PVC pipe and
shall conform to ASTM D1598, ASTM D2837 and ASTM D1599.

Without limiting the generality of the foregoing "Fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances excepting valves and hydrants. Fittings installed in the ground
shall be equipped with connections compatible with the type of pipe in use. Fittings
installed in valve chambers shall have Victaulic joints. All nuts and bolts exposed to the
ground on all fittings shall be T-316 Stainless Steel and plainly marked. All other exterior
nuts and bolts are to be minimum T-304 Stainless Steel.

3.4 Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification CS5600.

3.5 Sand
Sand for bedding and backfill shall be in accordance with Specification CS5000.
3.6 Corrosion Control

All metallic fittings shall be protected against galvanic corrosion by installing sacrificial
anodes.
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3.6.1 Sacrificial Anode Casting

Sacrificial anode material shall be made from high grade electrolytic zinc 99.99% pure and
conform in composition to ASTM B-418-73, Type Il

The zinc casting shall be supplied with a 3 mm minimum diameter core wire throughout its
length.

3.6.2 Packaging and Connection Wire

Moisture absorbent containers such as cardboard tubes or cloth bags having a minimum
diameter of 100 mm shall be used to contain a prepared backfill material and the zinc
casting.

Backfill material shall be composed of a gypsum/bentonite base material having an
electrical resistivity of not less than 200 ohm cm wet.

The packaged zinc anode shall be supplied with 2M of AWG #8/7 strand copper wire
having TWH insulation.

3.6.3 Coating Material

A “Royston Handy Cap” bituminous material patch or equal shall be used on all anode
connections.

14 mm polyethylene tape is to be used to repair bare metal exposure on pipe, as required.
Pro-Tac may be used to repair larger bare metal exposure.

3.6.4 Bonding Cables

Bonding cables used to bond over valves or fittings shall be AWG #8/7 with TWH
insulation.

|3.6.5 Connections

Connections to fittings shall be made using CAHAA - cadwelder and #CA-15F-33 cartridge
as supplied by Duratron.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall have sufficient standby equipment available at all times.
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5. CONSTRUCTION METHODS

5.1 Connection to Water mains

Connection to water mains of large services shall be done by one of the following methods,
such method to be approved by the Engineer.

a) Connecting to an existing tee
b) Cutting out a section of the water main and installing a tee
c) Installing a stainless steel tapping sleeve and valve.

5.2 Position of Control Valves

|5.2.1 Domestic Services

Domestic services shall have the control valve installed at a point in the Street right-of-way
300 mm from the property line.

5.2.2 Combined Fire Standpipe and Domestic Service, Sprinkler Service, or
Combined Sprinkler and Fire Standpipe Services

Combined fire standpipe and domestic service, sprinkler service, or combined sprinkler
and fire standpipe services shall have the control valve installed at a point in the Street as
close to the water main as possible.

5.3 Services of the Same Size as the Water main

Services of the same size as the water main shall be installed by cutting out a section of
the water main and installing a tee.

5.4 Tapping Sleeve & Valve Installation

Tapping sleeve and valve shall be installed according to manufacturer’s
recommendations. Prior to drilling the required hole size for the service, the tapping
sleeve shall be tested as described in section 5.8.1.

5.5 Service Installation

Installation of the service line shall be as specified in Specification CS5100. Valves and
hydrants shall be installed as specified in Specification CS5200.
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5.6 Installation and Backfill

Under paved areas or areas proposed for pavement, service connections shall be installed
by augering or by a method approved by the Engineer. In other areas, installation shall be
made by using either the open cut method or augering.

All service installation, trenches or shafts shall be backfilled as specified and must conform
to Specification CS5000. Large services shall not be installed in the same trench with any
sewer.

5.7 Hydrostatic Testing and Disinfection

Hydrostatic testing and disinfection shall be performed on all services as described in
Specifications CS5910 and CS5920.

5.7.1 Tapping Sleeve Testing Requirements

A hydrostatic test is required after installation of the tapping sleeve and valve, prior to
making the tap. The test shall be performed as described in Specification CS5910. The
test pressure shall be applied through either the test plug or the tapping machine. No
leakage will be allowed. The test pressure shall be maintained for a minimum of 15
minutes.

5.8 Zinc Anode Installation

Packaged 11 kg zinc anodes shall be installed on fittings, hydrants, valves and services
and at any connection to an existing metallic pipe and buried a minimum of 450 mm away
from the side of the pipe.

The anode wire shall be wrapped and tied around the fitting and connected to conductivity
strap or by using a CAHAA cadwelder and a #CA-15F-33 cartridge as supplied by
Duratron. Note: The anode shall not be lowered in ditch by the anode wire.

The cadwelded connection and surrounding area shall be covered using a “Royston
Handy Cap” bituminous material patch.

Copper service anodes shall be clamped to copper service near connection to W/M using
stainless steel gear clamp and properly coated with Mastic.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of the construction of sewer services.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as shown on the drawings and herein specified.

3. MATERIALS

3.1 Pipe, Fittings and Accessories

Sewer service pipe shall be polyvinyl chloride (PVC) plastic pipe and shall conform to
ASTM Standard D-3034-77C with "Plas-tyton" type rubber gasket joints. Plastic sewer
service pipes shall have a Standard Dimension Ratio (SDR) of 35 or smaller.

Sewer service tees and saddles shall be of the same type and material as the sewer
service pipe. Plastic saddles shall be secured to the sewer main with stainless steel straps
around the sewer main. Tees shall be used on all new main installations. All sewer main
fittings shall be the fabricated type only.

Sewer service couplers used to connect two pipes of similar or dissimilar material must
have rubber gasket joints. The coupler or adaptor’s product info must specifically state that
they will mate the two different pipe types used. A Mission brand coupler shall be used to
join pipes of dissimilar material. A slip coupler shall be used to join pipes of similar material

or solvent weld joints will not be permitted.

Tees, wyes and bends shall be pre-formed injection molded or fabricated types and shall
be constructed with the same materials and be of the same class as the sewer pipe to
which they are connected. PVC approved products for 250 mm and larger diameter fittings
shall be the fabricated type only.

Maximum standard bend fitting angle is 22 degrees. 45 degree bends must be the long-
sweep type fitting. No bends greater than 45 degrees are allowed.

3.2 Cement Mortar

Cement mortar shall be in accordance with the requirements of Specification CS5600.
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3.3 Sand
Sand for bedding and backfilling shall be in accordance with Specification CS5000.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineer. The Contractor shall have sufficient standby equipment available at all times.

5. CONSTRUCTION METHODS

5.1 Excavation and Backfill
Excavation and backfill shall be in accordance with Specification CS5000.
5.2 Bracing, Shoring and Cribbing

Bracing, shoring and cribbing for the construction of sewer services shall be in accordance
with Specification CS5000 and in accordance with the latest revision of the "Workplace,
Safety and Health Act".

5.3 Connection to Sewer Mains

Where precast junctions exist in the sewer mains, connections shall be made to these
junctions as specified in Clause 5.3 of this Specification.

Bedding and backfilling for saddles and junctions shall be as specified in this Specification.

Precast or preformed junctions, saddles and risers installed for future connection and
sewer services installed to the property line shall be sealed with an approved plug prior to
backfilling the trench.

Where precast or preformed junctions do not exist on the sewer main, special connections
may be permitted. The method to be used must be approved by the Engineer and shall
consist of one of the methods described in Clause 5.3.1, 5.3.2 or 5.3.3.

5.3.1 Insertion of Tee or Wye Junction

A section of sewer main shall be removed and a tee or wye junction compatible with the
sewer main shall be installed. The service pipe shall then be connected to the tee or wye in
a watertight and structurally sound manner. This method shall be used on all new main
installations.
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5.3.2 Installation of Service Saddle

A neat circular hole of sufficient size to accept an approved saddle should be cut in the
sewer main with a hole saw designed for that purpose and a service saddle shall be
installed into the main in accordance with the manufacturer's recommendations. The
service saddle and the service pipe connection to the saddle shall be installed in a
watertight and structurally sound manner. The saddle shall be so installed that it does not
protrude into the sewer main beyond the inside wall of the sewer main. Saddles may not
be used on clay tile sewer mains.

Saddles shall be installed with the outlet pipe at the angle from vertical equal to that of the
connection it is to serve. The minimum angle shall be one degree up from horizontal.

5.3.3 Other Methods

Other methods that provide a watertight and structurally sound connection of the sewer
service pipe to the sewer main may be approved by the Engineer.

5.4 Installation of Pipe

All pipes shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and leveled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout its
full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above the
top of the pipe for the full trench width.

All bell and spigot pipe shall be laid with the bell upgrade. Sections of pipe shall be so laid
and fitted together that when complete the sewer will have a smooth and uniform invert.
The trench shall be free of water while the pipe and appurtenances are being installed and
bedded. The excavation of the trench shall be fully completed a sufficient distance in
advance of the laying of the pipe so as not to interfere with the laying. The exposed end of
the pipe shall be fully protected with an approved stopper to prevent earth or foreign matter
from entering the pipe. The interior of the pipe shall be kept free from all dirt, cement or
superfluous material of every description as the work proceeds. Damaged pipes and those
not meeting specifications shall not be used and shall immediately be removed from the
work site by the Contractor at his expense.

5.5 Augering

Augering of sewer services shall be in accordance with Specification CS5400.
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5.6 Risers for Service Connections

Risers may be used where the sewer main is in excess of 4.25 m deep. Risers shall be
installed to a minimum depth of 3.35 m below the finished grade and at a maximum angle
of 45 degrees from horizontal. Care shall be taken to provide proper compaction of the
backfill material around the riser to prevent settlement and failure of the horizontal portion
of the sewer service at its connection with the riser.

5.7 Pipe Bedding and Backfill

The bedding and backfill shall be as specified and shall be in accordance with
Specification CS5000.

6. QUALITY CONTROL

6.1 Line and Grade

Sewer service pipe shall be installed to the line and grade as specified and as set in the
field by the Engineer. Vertical variance from grade shall not exceed 25 mm and horizontal
variance from line shall not exceed 100 mm. Sharp bends will not be permitted even
though the sewer service pipe remains within these tolerances. Bends on sewer pipe shall
not exceed manufacturers recommended tolerances.

6.2 Inspection, Access and Materials

Inspection, access and materials shall be in accordance with Specification CS5400.
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All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of the hydrostatic testing and leakage testing of
water mains.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all hydro-
static testing and leakage testing of water mains as hereinafter specified.

3. MATERIALS

3.1 Corporation Stops

Corporation stops used in testing water mains shall be of approved type and shall conform
to the requirements of this manual.

4. EQUIPMENT

All equipment, implements, tools, supplies and facilities necessary for testing of the water
main shall be of a type approved by the Engineer and shall include a high-pressure meter
and pressure recorder.

The water meter shall be tested and certified as to accuracy and the certified accuracy
curve shall be submitted to the Engineer. If any adjustments or repairs are required to the
water meter, the meter shall be retested and recertified.

5. CONSTRUCTION METHODS

5.1 Filling and Flushing the Main

A water main testing plan shall be submitted to the City prior to filling and flushing the
water main. The testing plan shall consist of a sketch showing the sections to be tested,
the length of each section, and the location of all fill and flush points, as well as any gate
valves that are required to be operated by the City. The water main shall be filled and
flushed before any testing is done. All air shall be removed from the water main before
testing and all testing shall be conducted before the water main is chlorinated. Water
mains shall be flushed in accordance with AWWA Specification C 651-86. For flushing
purposes, connection to the existing system will be allowed at one location only.
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The following table shall be used to ensure that the proper flushing velocities are being
achieved within the pipeline:

_ Size of Tap (mm) Number of
; Flow Required to
Pipe 63mm
Diameter Produce 2.5ft/sec Hudrant
Velocity in Main 25 38 50 y
(mm) Outlets
(gpm) Number of Taps Required
Required on Pipe
100 100 1 - 1
150 200 - 1 - 1
200 400 - 2 1 1
250 600 - 3 2 1
300 900 - - 2 2
400 1600 - 4 2

Flushing through a hydrant will be allowed if that hydrant is at the extreme downstream
end of the water main being flushed.

For the purpose of testing the water main, a 20 mm or 25 mm corporation stop shall be
installed in the top of the last length of water main pipe on the downstream end of the
water main. The corporation stop shall be installed as specified in Specification CS5700.

A 20 mm or 25 mm copper service pipe or high-pressure hose of sufficient length to
reach the testing equipment shall be connected to the corporation stop.

Any 50mm high density polyethylene water service exceeding a single length of pipe
must be included in the pressure test.

Prior to the testing, all air shall be expelled from the section under test by opening all
available outlets and filling the section slowly from the supply source.

5.2 Testing Procedure

Maximum lengths to be tested shall be 360 metres unless otherwise approved by the
Engineer.

Testing shall be carried out at 1.0 MPa unless otherwise approved by the Engineer.
Allowable leakage per 100 couplings or joints per hour is outlined in the following table:



HYDROSTATIC & LEAKAGE TESTING OF WATER MAINS SPEC CS5910 | 3
R24

LEAKAGE TESTING OF POLYVINYL CHLORIDE
(PVC) WATER MAINS

PIPE TEST PRESSURE MEGAPASCALS (MPa)
DIAMETER 0.65 0.85 1.00 1.35 1.50
(mm)

ALLOWABLE LEAKAGE - LITRES/HOUR (I/h) PER 100 JOINTS

150 1.7 1.9 2.1 2.4 2.6
200 2.3 2.5 2.8 3.2 3.4
250 2.8 3.2 3.5 4.0 4.3
300 3.4 3.8 4.2 4.8 5.1

If the leakage exceeds these values, the Contractor must make such repairs as required in
order to meet these values. The pressure shall not be allowed to drop more than 0.1 MPa
at any time during the test.

At no time will testing by compressed air be allowed.
Under no circumstances shall pressure testing be allowed through a hydrant.

After all air has been expelled and the water main flushed, all discharge outlets shall be
tightly closed and the supply source shall be shut off.

A recording pressure gauge and a high-pressure water meter shall be installed in the
testing equipment on the discharge line from the pressure pump. The gauge and meter
must be protected from freezing at all times. The pressure gauge shall be of a recording
type and shall have the time indicated on the chart.

Where test caps or plugs with corporation stops are used, the section left out for closure
shall not exceed four metres (4.0 m) in the length.

Tests shall be of no less than a one-hour duration and the meter shall be read and
recorded each time the pump is started and again when the pump is stopped. The time
that the pump is started and stopped shall also be recorded.

After the tests have been completed, all corporation stops used for testing or air release
shall be closed.
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6.1 Allowable Leakage

A leakage test for a water main shall be acceptable when the leakage is less than that
specified in the preceding table, for the size, test pressure and number of couplings in the
test section. The Contractor shall make repairs and shall retest the water main until an
acceptable leakage test is obtained.

7. REPORTING PROCEDURE

7.1  Witness of Testing

The Contractor shall give the Engineer 24 hours’ notice that he intends to test the water
main.

The Engineer shall be present at all times during the hydrostatic and leakage testing. He
shall ensure that the Contractor does not operate any valves on the existing water system.

Valves on the existing water main system or new valves tied into the existing system are to
be operated by City Waterworks Crews only. In addition, new valves on newly installed
water mains, which have been tied into the existing system, shall be operated by City
Crews only.

7.2 Notification to City Office

All tests, whether they are acceptable or not, shall be recorded on Form 5910 by the
Contractor and shall be submitted in conjunction with the pressure meter chart properly
completed and signed to the Engineer who has witnessed the test. The Engineer shall
submit this form and the water meter accuracy curve to the City.

Upon receipt of Form 5910 & Form 5920, the pressure meter chart, the meter accuracy
curve, as well as a letter of recommendation from the engineer stating that the tests results
are acceptable, the City Office shall put the subject water mains into service.




Form 5910

MAINS LEAKAGE TEST FORM
FOR
THE CITY OF STEINBACH

DATE:

LOCATION:

FROM:

TO:

SIZE/TYPE OF PIPE:

LENGTH:

NUMBER OF JOINTS:

ALLOWABLE LEAKAGE PER HOUR AT MPa Litres

ACTUAL LEAKAGE PER HOUR AT MPa Litres

START TIME METER READING FINISH TIME METER READING TOTAL LOSS

_METER #: BRAND NAME:

OPERATOR SIGNATURE:

COMPANY:

COMPANY ADDRESS:

ENGINEER'S SIGNATURE
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All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of disinfection of water mains and large water
services. Large water services shall be as defined in Specification CS5800.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
herein specified.

The Contractor shall give the Engineer 24 hours’ notice of his intention to disinfect the
water main or large water service. The Engineer shall be present at all times during the
disinfection operation.

3. MATERIALS

The Contractor shall be responsible for the supply, safe storage and handling of all
materials required for disinfecting water mains and large water services.

4. EQUIPMENT

The Contractor shall supply all equipment, tools and supplies required for the disinfection
of water mains and large water services. The chlorinator shall be a chlorine solution feed
type of chlorinator and shall be approved by the Engineer.

5. CONSTRUCTION METHODS

5.1 Chlorine Feed Rate

The chlorine feed rate shall be as shown in Table CS5920, for the water main size,
chlorine concentration desired and the discharge rate used. The discharge rate should
normally not exceed 450 L/min.

5.2 Chlorination

The only approved method of disinfection is by the use of a chlorine solution feed type
of chlorinator.
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After the water main or large water service has been thoroughly flushed as specified in
Specification CS5910, the chlorine solution shall be induced into the water main through
the corporation stop used for the leakage test or other connection. Normal water supply for
the chlorinator shall be from a hydrant, but if a water tank is used, a pump must be used to
inject the chlorine solution into the water main. Discharge from the water main shall be
from the corporation stop used for discharge during the leakage test or from a hydrant.

Chilorination shall continue for at least the length of time specified in Table CS5920, for the
water main size, length and discharge rate indicated. The water main containing chlorine
solution shall be isolated and shall be left for 24 hours.

5.3 Chlorine Residual

The required minimum chlorine residual after 24 hours is 50 ppm and the initial solution
into the line shall be 75 ppm. The Engineer shall determine the chlorine residual after the
24-hour retention time.

5.4 Determination of Chlorine Residual

The "drop dilution" method shall be used for determining chlorine residuals, or alternately,
the chlorine residual can be determined as specified in A.W.W.A. Specification 601-68.

5.5 Flushing of the Water main

At the end of the required retention period and after the actual chlorine residual has been
determined and is acceptable, the water main or large water service shall be flushed from
the test corporation stop or from a hydrant until the chlorine residual is equal to the residual
of the normal water supply and in no case shall exceed 2 ppm. Testing for chlorine residual
shall be done by the Engineer.

5.6 Bacteriological Sample

After the flushing of the water main, the Engineer shall take a bacteriological sample
following AWWA standard C651 and shall submit this sample and Provincial Form HU55
supplied with the sample bottle to an accredited lab capable of performing the required
analysis.

Samples shall be taken from the risers installed in the main used for the leakage test.
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5.7 Placing Water mains in Service

Water mains or large water services shall not be put into service for human consumption
by the City until Form 5920 has been received.

The Contractor shall at no time operate any valves on the existing system or put the water
main into service.

6. QUALITY CONTROL

6.1 Bacteriological Test Results

The disinfection of the water main or large water service shall be acceptable when the
bacteriological test results show the absence of coliform organisms and the total chlorine
residual does not exceed two (2) ppm after flushing of the water main. If the bacteriological
test is not acceptable, the Contractor shall re-disinfect the water main or large water
service until an acceptable test has been achieved.

7. REPORTING PROCEDURE

7.1 Witness of Disinfection

The Contractor shall give the Engineer 24 hours’ notice that he intends to test the water
main.

The Engineer shall be present at all times during the disinfection procedure. He shall
ensure that the Contractor does not operate any valves on the existing water system.

Valves on the existing water main system or new valves tied into the existing system are to
be operated by City Waterworks Crews only. In addition, new valves on newly installed
water mains, which have been tied into the existing system, shall be operated by City
Water Crews only.

7.2 Notification of City Office

All tests, whether they are acceptable or not, shall be recorded on Form 5920 by the
Contractor and shall be submitted, properly completed and signed, to the Engineer who
has witnessed the test.

Upon receipt of Form 5910 & Form 5920, the pressure meter chart, the meter accuracy
curve, as well as a letter of recommendation from the engineer stating that the tests results
are acceptable, the City Office shall put the subject water mains into service.




Form 5920-R07

MAINS DISINFECTION REPORT

FOR
THE CITY OF STEINBACH

DATE:

LOCATION:

FROM:

TO:

SIZE/TYPE OF PIPE:

LENGTH TESTED:

LOCATION OF #1 FLUSH AND CHLORINATION CORPORATION

LOCATION OF #2 FLUSH AND CHLORINATION CORPORATION

CHLORINE FEED kg/day
RESIDUAL AT FINISH mg/litre
CHLORINE RESIDUAL mg/litre
BACTERIOLOGICAL LOCATION
SAMPLE NUMBER TAKEN

DATE
TIME
DATE
TIME
TIME & DATE TOTAL
TAKEN COLIFORMS

OPERATOR SIGNATURE:

COMPANY:

COMPANY ADDRESS:

ENGINEER’S SIGNATURE
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DIVISION 5
UNDERGROUND

STANDARD
DETAILS
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CITY OF STEINBACH

SYMBOLS LEGEND

UNSHRINKABLE FILL

COMPACTED GRANULAR FILL

EXCAVATED MATERIAL

CRUSHED STONE

CONCRETE

GROUND LINE

REVISION

5/20 | UPDATED HATCHING

DRAWING NO.

U1




PAVEMENT

BOULEVARD TOP SOIL j‘

COMPACTED
EXCAVATED
MATERIAL

COMPACTED
EXCAVATED
MATERIAL

CLASS 1

COMPACTED
EXCAVATED
MATERIAL

EXCAVATED MATERIAL
TO BE COMPACTED
IN LAYERS NOT
EXCEEDING 300mm

GRANULAR MATERIAL
TO BE JETTED
& FLOODED

CITY OF STEINBACH

STANDARD BEDDINGS AND BACKFILLS

DIMENSIONS IN MILLIMETERS

REVISION

91 ADD CLASS 1

DRAWING NO.

U2




COMPACTED

EXCAVATED
’//////////kMATERAL
- i ¥

[ 300

EXCAVATED —
MATERIAL TO

BE JETTED,

FLOODED AND

TAMPED

EXCAVATED
MATERIAL TO
BE JETTED,
VARIES VAR - FLOODED AND
TAMPED

FITT

CLASS 5

CLASS 7

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

STANDARD BEDDINGS AND BACKFILLS

DRAWING NO.

U3




SECTION A-A

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

STANDARD MANHOLE FRAME = 5/20 } UPDATE DIMENSIONS

2/95 DIMENSIONS

(TITAN TF-101-9) DRAWING NO.

U4
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CHECKER DETAIL

SECTION A-A

DETAIL |

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

STANDARD MANHOLE COVER 5/20 § UPDATE DIMENSIONS

2/07 | UPDATE MH DESC.

(TITAN TF-101) TS

Ub



[~—=25 & 2
‘«19 + Z»‘

—-——19 £ 2——
‘*13 + 2*‘

\
<16 + 2=
‘wo + 2=

CHECKER DETAIL

SECTION B-B

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

GRATED MANHOLE COVER _ 5/20 | UPDATE DIMENSIONS

2/95 | UPDATE DIMENSIONS

(TITAN TF-101) DRAWING NO.

U6




SECTION

CITY OF STEINBACH

DATE
BEEHIVE GRATE S
(TITAN TF-101 BG)




SECTION A-A

=
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i
e

o
i

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

CAST IRON LIFTER RING 5/20 | UPDATE DIMENSIONS

2/95 TYPE SPECIFIED

(TITAN TF-101) TS
uvr
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SECTION B-B

SECTION A-A

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

BARRIER CURB AND GUTTER INLET =1 5/20 § UPDATE DIMENSIONS

2/95 TYPE SPECIFIED

(TITAN TF-103-4) DRAWING NO.

Us



SECTION B-B

SECTION A-A

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

LIP CURB AND GUTTER INLET 5/20 J UPDATE DIVENSIONS

2/95 TYPE SPECIFIED

(TITAN TF-102) DRAWING NO.

Uo



FLOW CHANNEL , CONCRETE BENCHING

BOTTOM 50% OF PIPE TO BE
GROUTED WHEN GASKET
INSERT IS USED, 100% ON
REGULAR INSERTION.

7509
ADJUSTING RINGS

MINIMUM—=1-150 STANDARD CITY OF STEINBACH

MAXIMUM—=2-150 IN BOULEVARD‘ IN PAVEMENT MANHOLE FRAME AND COVER
— MANHOLE ISOLATION DETAIL
A < /

PREFORMED BITUMINOUS
GASKETS BENEATH FRAME
AND BETWEEN RISER SECTIONS

|1
I
—={ 230 = [=250=

12009 x 7509
FLAT TOP REDUCER

WRAP WITH 6 mil POLY
TO 3.0m
BELOW GROUND SURFACE

SPECIFIED BACKFILL
IN ACCORDANCE

19 DIA. RUNGS WITH CS5000

AT 300 O.C.

PRETREATED PVC ) Hf PRECAST SECTIONS
INSERT OR RUBBER . ] TO ASTM C 478
GASKET IN MANHOLE —Ib Il aND ¢ 76 cL
BASE FOR PVC PIPE ﬂi

?CONCRETE BENCHING

MINIMUM 200 THICK
INITIAL BACKFILL ]
IN ACCORDANCE WITH

CS5000 $
MINIMUM 100 THICK
BEDDING IN ACCORDANCE
WITH CS5000

MINIMUM 150 THICK TYPE 3 FILL T ‘
O O SHAT TS TR Jﬂ%mm\u T T T T TS, GROUT AND SLOPE FLOW
v CHANNEL AS SPECIFIED

SECTION A' DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

STANDARD PRECAST e R
CONCRETE MANHOLE - 1 1/07 | RemovE coNICAL REDUCER
(FOR UP TO 525mm PIPE) DRAWING NO. U 10




NOTES:

FOR 600 TO 900 DIAMETER SEWERS,
USE A 1200 DIAMETER x 1800 LONG
MANHOLE BASE

FOR 1060 TO 1500 DIAMETER SEWERS,
USE A 1500 DIAMETER x 1800 LONG
MANHOLE BASE

PRECAST RISER SECTIONS TO ASTM C
478 OR C 76 CL Il

PRECAST MANHOLE BASES TO ASTM C 76
C IV MINIMUM COMPLETE WITH 1200
DIAMETER STUB RISER AND MONOLITHIC
ENDS TO SUIT SEWER SIZE.

PLAN VIEW STANDARD

CITY OF STEINBACH

MANHOLE FRAME

B
IN BOULEVARD | IN PAVEMENT MANHOLE ISOLATION DETAIL AND COVER
< ‘ IN ACCORDANCE WITH S 24A

AND S 24B

P I
z o 7506
s \ ADJUSTING RINGS

MINIMUM—=1-150

12008 X 7508 P—
FLAT TOP REDUCER I : MAXIMUM—=1-150

WRAP WITH 6 mil
POLY TO 3.0m
BELOW GROUND
SURFACE

I

W PREFORMED BITUMINOUS
©  GASKET BENEATH FRAME
AND BETWEEN RISERS

SPECIFIED BACKFILL
IN ACCORDANCE WITH
CS5000

19 DIA. RUNGS
AT 300 O.C.

SECTION B-B

MINIMUM 100 THICK BEDDING
IN ACCORDANCE WITH

SECTION A'A 55000 DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

STANDARD PRECAST 5776 | ADD POLY WRAP
CONCRETE PIPE MANHOLE - | 1/07 | UPDATE MH DETAIL

(FOR 600mm TO 1500mm PIPE) DRAWING NO. U 11




MANHOLE FRAME MINIMUM—=1-150 RISERS
AND COVER MAXIMUM—2-150 RISERS

o T

%
Lo
X =

LN

MFLAT TOP TO HAVE
RECESSED FIT FOR BITUMINOUS PRE-FORMED
RISERS . GASKET ON ALL JOINTS

F (TYPICAL)

WRAP WITH 6 mil POLY
TO 3.0m BELOW
GROUND SURFACE

19 DIA. GALVANIZED

IRON RUNGS
AT 300 O.C.

FLOOR TO BE GROUTED
AND SLOPED

PRECAST SECTIONS TO
ASTM C—478 OR C—7/6

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

PRECAST SHALLOW MANHOLE © |5/20] ADD POLY WRAP
DRAWING NO. U 12




2

500 MAX.
200 MIN

150 MIN.

C . 1. CAP

LIFTING NOTCH

VALVE KEY

UPPER CASING (TITAN VB—4)

STONE DISC

TO MATCH
I.D. OF PIPE

22mm SQ. STEEL
VALVE STEM

CITY OF STEINBACH

MAIN VALVE BOX

(VARIABLE LENGTH)

C 900 PVC
LOWER CASING
BODY

50mm SQ. NUT

WD 46 PVC
CENTERING DISC

VALVE SHOULDER

NOTE:

WHEN EXTENSIONS ARE
REQUIRED ON VALVE
BOX, EXTENSION MUST
BE 1.2m MIN. CUT
BOTTOM SECTION DOWN
IF REQUIRED.

DIMENSIONS IN MILLIMETERS

REVISION

11/10

DEFINE VALVE STEM ELEV.

1/04

CENTERING RING

2/95

NOTES & DIMENSIONS

DRAWING NO.

U13




CAST IRON CAP
TITAN 6910FP

]

32 GALVANIZED 35 \.D.\

|0 SET SCREW
(TO BE REMOVED) ™ 4 ]

SECTION A-A

A A

25 GALVANIZED 33 O.D.

STAINLESS STEEL ROD
TYPE 304

BURNDY ZINC COLLAR\
THREADED JOINT OR

IO SET SCREW

STAINLESS STEEL
COTTER PIN TYPE 304

A

POLYMER BOOT — |

)

CITY OF STEINBACH

CURB STOP BOX

DEPTH OF COVER

2700

3350

DIMENSIONS IN MILLIMETERS

REVISION

1/15 IBRAND/DIMENSION CHANGES

1/07 IBRAND/MATERIAL CHANGES

2/95 JSET SCREW REMOVAL
1/94 A

DRAWING NO.
U 14
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P. LINE

2.44m LONG U-CHANNEL
SIGN MARKER POST

N

SERVICE BOX\

1 [ CORPORATION STOP
= (MUELLER B—25008) CONNECT TO
THAW NUT

0" TO 30" FOR 25mm SERVICES
0" FOR 38 AND 50mm SERVICES

CURB STOP
(MUELLER B—25209)

<fVAR\ES#L—O.9Z*«W.BZJ

= .. GOOSE NECK FOR 25mm
1 N S N N U SERVICES 10 START ON %gm%ggoj
ﬁﬂﬁﬂﬁMﬁMﬁMFJ\\:\\\:\ SIS UNDISTURBED GROUND 0.1 x 0.1 SERVICE

= MARKER POST
TOP 0.6 PAINTED RED
0.940 + 0.075 HEIGHT

2.75kg ZINC ANODE (TYP.)

25mm TO 50mm 160psi CTS TYPE 2
O\ PE SERVICE C/W STAINLESS INSERTS AT
COMPRESSION FITTINGS (MUELLER STAINLESS)

%
o=

HORIZONTAL AND VERTICAL
GOOSE NECK

MUELLER H—15428 C/W BRASS
PLUG (25mm COMP. x 19 MIP
OR 50mm COMP. x 50 MIP)

DIMENSIONS IN METERS

CITY OF STEINBACH REvser

1/24 WHEIGHT OF SERVICE MARKER
1,/07 || MATERIAL CHANGES & PRIVATE

WATER SERVICE - g?g? PIPE & STOPS SPECIFIED

MINIMUM SIZE CHANGES

(25 TO 50mm) DRAWING NO.

U7



FRAME AND COVER TO SUIT LOCATION

MAXIMUM 2 — 7500 PRECAST
CONCRETE ADJUSTING RINGS

WRAP WITH 6 mil ! : .
POLY TO 3.0m I ‘ = 900mm 1.D. PRECAST CONCRETE

BELOW GROUND T L REDUCER WITH ROUND OR
SURFACE = g ’ T SQUARE OPENING

900mm I.D. PRECAST CATCH
BASIN BARREL MANUFACTURED
ACCORDING TO ASTM C—478

: OR C-76 CLASS |l
— - C.B. BARRELS TO HAVE 19mm
CROUT AROUND GALV. RUNGS AT 300 O.C.

PIPE

SUITABLE
BACKFILL

O

250mm ¢ PIPE SAND BEDDING

~——7PIPE LENGTH AS SPECIFIED——

CONCRETE BASE PRECAST
OR POURED IN PLACE

SECTION A-A

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

STANDARD CATCH BASIN - §'5/20 Jabp POLY & REMOVE HOOD

DRAWING NO.

U19




—

4

/

’i(//// —
O

\

C.I.  BASIN FRAME, COVER
AND CURB BOX

ISOLATION DETAIL

PAVMENT —

BASE COURSE —h

N

WRAP WITH 6 mil
POLY TO 3.0m

SUITABLE

r‘
?

BACKFILL ™ 7 . Z  GROUT AROUND

PIPE

SECTION A-A

CITY OF STEINBACH

STANDARD CATCH BASIN

WITH CURB AND GUTTER INLET

NOTE:

CATCH BASIN WITH CURB AND
GUTTER INLETS TO HAVE
SEPARATE CONNECTIONS TO
SEWER

FINISHED BOULEVARD GRADE

GROUT AROUND FRAME
AND BOX TO MAKE
WATERTIGHT

CONCRETE ADJUSTING RINGS

900mm 1.D. PRECAST CONCRETE
REDUCER WITH 610mm
SQUARE OPENING

900mm |.D. PRECAST CATCH
BASIN BARREL MANUFACTURED
ACCORDING TO ASTM C-478
OR C—76 CLASS Il

C.B. BARRELS TO HAVE 19mm
GALV. RUNGS AT 300 O.C.

250mm @
OR AS
SPECIFIED
PIPE

SAND BEDDING

PRECAST CONCRETE BASE

DIMENSIONS IN MILLIMETERS

DATE REVISION

1/24 | DIM PIPE TO BARREL TOP
5/20 JADD POLY & REMOVE HOOD
1/04 CB DEPTH
2/95 LIP ON FRAME

DRAWING NO.
U 20




THRUST BLOCKS FOR FITTINGS

THRUST BLOCK BEARING AREAS FOR HORIZOTAL BENDS
(TEST PRESSURE = 1.0 MPa)
PIPE SIZE PLUG, CROSS OR TEE| ELBOW BEARING
OPPOSITE BLOCK BEARING AREA AREA
150mm 0.25m#2 0.40m"2
200mm 0.50m"2 0.70m"2
250mm 0.75m"2 1.00mA2
300mm 1.00m"2 1.50m"2
400mm 1.90m”2 2.60m"2
450mm 2.40m"2 3.30m"2

CITY OF STEINBACH

REVISION

HORIZONTAL THRUST BLOCK DETAILS

DRAWING NO.

U 21




><<—‘
NO. 20
GALV. BARS

NO. 20
NO. 20 GALV. BARS

GALV. BARS

SECTION X-X

SIZE OF LINE

ANGLE OF BEND

150

11 1/4
221/2
45

200

111/4
221/2
45

250

111/4
22 1/2
45

300

111/4
22 1/2
45

400

111/4
22 1/2
45

111/4
22 1/2
45

CITY OF STEINBACH

VERTICAL THRUST BLOCK DETAILS

DIMENSIONS IN MILLIMETERS

REVISION

DRAWING NO.

U 22




50 x 100 SEWER
CONNECTION RISER
MARKER, TOP 600
PAINTED GREEN

N3350 TO 4250—-

PRECAST TEE OR WYE OR
SEWER CONNECTION SADDLE

Spf e - INSERTA TEE MAY BE REQUIRED ON
T T===r=n ‘ NEW SERVICING TO EXISTING MAINS

DIMENSIONS IN MILLIMETERS

CITY OF STEINBACH REVISION

1/15 JADD INSERTA TEE NOTE

SEWER SERVICE RISER - 1041 DESIGN CHANGE

DRAWING NO.

U 23



GROUND LINE

77M

£ BACKFILL AS PER CS5000
GRAVITY SEWER MAIN §

2.75m MIN:

‘ PVC SDR35 45

— LONG SWEEP BEND MIN. 150mm PVC SDR35 WWS
OR 11.25" OR 22.5°

PVC SDR35 TEE OR
SERVICE SADDLE INSTALLED
BETWEEN 1° & 45°

ALL WWS SERVICE FITTINGS TO
BE FABRICATED SDR35 TYPES

INSERTA TEE MAY BE REQUIRED ON
NEW SERVICING TO EXISTING MAINS

CITY OF STEINBACH e —

1/24 JUPDATE NOTES & ADD DIM| KSP

NEW GRAVITY WWS 1/15 JADD INSERTA TEE NOTE| RKM
SERVICE CONNECTION 1,/07 JADD MIN. SLOPE & BURY] RKM
TO NEW OR EXISTING MAIN DRAWING NO. U 24




SERVICE BOX

GROUND LINE C/W STAINLESS SPINDLE
AS PER DETAIL U14

CURB STOP

BACKFILL AS 100mm TO 37Smm PVC (MUELLER B-25209)

PER C55000 LOW PRESSURE SEWER MAIN

CONNECT TO
CORPORATION STOP THAW NUT

[(MUELLER B—25008)

SIS

38mm TO 50mm 160psi CTS
H\*HLH*HW SN TYPE 2 P.E. SERVICE PIPE C/W

SN MUELLER SEAMLESS STAINLESS INSERTS
@ COMPRESSION FITTINGS

2.75kg ZINC ANODE (TYP.)

SERVICE SADDLE
(ROBAR 2616 DB OR 2626 DB)
(38mm OR 50mm CC THREADS)

REVISION

CITY OF STEINBACH

1/07 | ADD ANODES, BURY

TYPICAL LOW PRESSURE
- [1/04 | CHANGE MODEL #S

WWS SERVICE TIE IN
TO LOW PRESSURE MAIN PRAWING NO. U 25




/GROUND LINE

250mm PVC SDR35 BACKFILL AS
GRAVITY SEWER MAIN PER CS5000

2.4m MIN:

CORPORATION STOP
/7(MUELLER B—25008)

T CONNECT TO .
m ST THAW NUT 38mm 160psi CTS TYPE 2

1= S _ Il P.E. SERVICE PIPE
‘MHWH‘WH‘MHMHW TIIT] {1 m‘:\, C/W MUELLER SEAMLESS

I = STAINLESS STEEL

INSERTS © COMPRESSION FITTINGS

2.75kg ZINC ANODE (TYP.)
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DEFINITIONS

a) Subgrade - the natural in-situ material.

b) Subbase - where required, that layer of material provided between the subgrade
and the base course.

c) Base course - that layer of material immediately underlying the pavement.

3. DESCRIPTION

This Specification shall cover all phases of subgrade, subbase and base course
preparation for pavements, slabs, curb and gutter sections, sidewalks and other related
works.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

4. MATERIALS

4.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

4.2 Handling and Storage of Materials

All materials shall be handled and stored in a careful and responsible workmanlike
manner, to the satisfaction of the Engineer.

4.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer at least ten (10) days before any
construction is undertaken. If, in the opinion of the Engineer, such materials, in whole or in
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part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then
such material shall be rejected by the Engineer and replaced by the Contractor at his own
expense.

4.4 Subbase Materials

Subbase material shall consist of sound, hard, crushed rock or crushed gravel and shall be
free from organic or soft material that would disintegrate through decay or weathering. The
Subbase material to be supplied by the Contractor shall be well graded throughout and
shall conform to the following grading requirements:

Cdn. Metric Percent of Total Dry Weight
Sieve Size Passing Each Sieve
37500 100%
25000 85% - 100%
5000 25% - 80%
425 15% - 40%
75 8% - 18%
Note: Minimum Crushed Content = 15%
Maximum Shale Content = 20%
Maximum L.A. = 40%

4.5 Base Course Material

Base course material shall consist of sound, hard, crushed rock or crushed gravel and
shall be free from organic or soft material which would disintegrate through decay or
weathering. The base course material to be supplied by the Contractor shall be
well-graded throughout and shall conform to the following grading requirements:



SUBGRADE, SUBBASE & BASE COURSE SPEC CS6000 | 3

RO4
Cdn. Metric Percent of Total Dry Weight
Sieve Size Passing Each Sieve
25000 100%
20000 80% - 100%
5000 40% - 70%
2500 25% - 55%
315 15% - 30%
80 5% - 15%

The material passing the 315 sieve shall have a liquid limit not greater than 25 and a
plasticity index not greater than six (6).

Where base course is being placed under an asphaltic concrete pavement, the
aggregate retained on a No. 5000 sieve shall contain not less than thirty-five (35%)
crushed aggregate as determined by actual particle count. Crushed aggregate shall be
considered as that aggregate having at least one fractured face.

4.6 Lime or Portland Cement

Either lime or Type 10 normal Portland Cement may be used for drying the subgrade.
Lime shall meet CSA A82.43 and Portland Cement CAN3-A5-M77. Neither shall be
used without receiving prior written approval from the Engineer.

5. EQUIPMENT

All equipment shall be of a type approved by the Engineer and shall be kept in good
working order.

6. CONSTRUCTION METHODS

6.1 Excavation

Excavation shall be understood to mean the required excavation of in- situ material, the
stockpiling of suitable site subbase material and topsoil and the hauling and disposal of
all unsuitable site material such as frost heaving clays, silts, rock, rubble, rubbish and
any surplus suitable site subbase material, unless otherwise specified herein. Disposal
of material shall comply with the requirements of Section 6.3 of this Specification.
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Where indicated, the Contractor shall strip and stockpile topsoil from the site in a
manner which will prevent contamination of topsoil with underlying soil materials. The
topsaoil stripped shall be stockpiled at locations on site for later use.

The limits of excavation shall be taken as a vertical plane 450 mm beyond the limits of
the proposed pavement, unless otherwise specified.

The Contractor shall initially only proceed with the common excavation. Common
excavation shall be understood to mean that part of the excavation down to a depth
such that after compaction the subgrade will be at the elevation of the bottom subbase
for an asphaltic concrete pavement.

During the course of common excavation, the Contractor will be advised by the
Engineer as to which areas have an unsuitable subgrade. In the areas of unsuitable
subgrade, whether in a homogeneous mass or in isolated pockets, the excavation shall
be extended either to the lower limit of the unsuitable material or to a depth of 900 mm
below the elevation of the bottom of the asphaltic concrete pavement, whichever is the
lesser.

Areas over-excavated by the Contractor shall be backfiled and compacted in
accordance with this Specification by the Contractor at his own expense, using subbase
material specified by the Engineer.

6.2 Removal of Existing Pavement

Removal of existing pavement shall be understood to mean the required demolition,
loading and disposal of the existing pavement, including curbs and overlay, designated
for removal within limits of the Contract. Disposal of material shall comply with the
requirements of Section 6.3 of this Specification.

6.3 Disposal of Material

Disposal of material shall be understood to mean the hauling of a material from the site
and the unloading and grading of the material in a manner satisfactory to the Engineer
at a disposal site.

Any material dropped or spilled on any streets during the hauling operations shall be
promptly cleaned up by and at the expense of the Contractor, to the satisfaction of the
Engineer.
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6.4 Preparation of Subgrade, Subbase and Base Course

The bottom of the excavation shall be inspected and approved by the Engineer before
the Contractor may begin compaction of the subgrade. The full width of the bottom of
the subgrade shall be thoroughly mixed and compacted to a minimum of ninety-five
percent (95%) of Standard Proctor Density.

Unless otherwise specified, the subbase material shall be supplied, placed and
compacted in layers not exceeding 150 mm in compacted thickness to a minimum of
one hundred percent (100%) of Standard Proctor Density, for the full width of the
excavation and each layer shall be trimmed level and inspected, tested and approved
by the Engineer before the succeeding layer may be applied.

In subbase construction, the Contractor shall use up the suitable site subbase material
before placing any other type of subbase material, unless otherwise authorized by the
Engineer in writing.

Suitable subgrade material, suitable site subbase material and clay borrow subbase
material shall be compacted at the optimum moisture content or at a moisture content
up to two percent (2%) above the optimum moisture content.

Any layer that has been rejected by the Engineer shall be either re-compacted or
removed and replaced by and at the expense of the Contractor to the satisfaction of the
Engineer.

Any material that has been placed over a compacted layer which has not been
inspected, tested and approved by the Engineer shall be removed by and at the
expense of the Contractor.

The compacted subgrade or final compacted layer of subbase shall be trimmed to the
elevation of the bottom of base course.

The compaction requirement specified herein shall extend to a minimum depth of
150 mm below the surface being compacted. If necessary, water sprinkling shall be
carried out in such a manner as to provide a uniform soil wetting distribution over the
area to be compacted.

When excess water has been applied, either by sprinkling operations or by
precipitation, to cause local or continuous ponding, soil compaction shall not be
permitted until sufficient soil drying has occurred, creating a condition lending itself
favourably to compacting operations. The Contractor shall, as much as is practical,
exercise the necessary precautions to protect compacted areas against excess wetting
from any natural or artificial sources of water application.
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Should excess moisture from continuous or heavy rainfall threaten to unduly delay the
completion of the Contract, the Contractor may apply in writing to the Engineer
requesting permission to use lime or Portland Cement to dry out the clay subgrade or
subbase at specific location(s), with the provision that the placing of the lime or Portland
Cement shall be done in such a manner as may be approved by the Engineer and that
the cost of placing the lime or Portland Cement will be borne entirely by the Contractor.

The base course shall be thoroughly compacted to a minimum of one hundred percent
(100%) of Standard Proctor Density. The compacted base course shall be trimmed to
the finished base course elevation as specified. The finished base course shall be
maintained in a smooth compacted condition until the pavement is placed.

When concrete pavement is to be placed using forms, the compacted base course
immediately beneath the forms shall be trimmed true to grade in order to provide firm
support for the forms. When concrete pavement is to be placed using extrusion type
paving equipment, the compacted surface that will support the equipment shall be
trimmed and maintained true to grade.

The Engineer shall inspect and approve the finished base course before any reinforcing
steel, Portland Cement concrete, or asphaltic concrete is placed on the base course.

6.5 Fill Section

A fill section may be required whenever the existing ground surface is below the bottom
of base course. Excavation shall be carried out to the limits of excavation specified by
the Engineer, in accordance with Clause 6.1 of this Specification. Preparation of the
subgrade and subbase shall be carried out as described in this Specification, except
that the subbase material shall be built up with stable side slopes.

6.6 Grading of Boulevard

After completion of paving operations, the Contractor shall remove all debris, stones
and concrete rubble from the boulevards and medians before commencing grading.

The boulevards and medians shall then be graded to receive sod, unless otherwise
specified.

Grading of boulevards and medians to receive sod shall be understood to mean the
required backfiling or excavation so that the boulevards and medians, after
compacting, are at a uniform depth of 100 mm below finished boulevard grade.
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The material used as backfill shall be free of concrete or asphalt rubble and all stones
larger than 25 mm in diameter.

Compaction of the graded boulevard shall be understood to mean that compaction
required to eliminate voids in the backfill, as approved by the Engineer.

7. QUALITY CONTROL

7.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of
the specified work. The Contractor shall be wholly responsible for the control of all
operations incidental thereto notwithstanding any inspection or approval that may have
been previously given. The Engineer reserves the right to reject any materials or works
that are not in accordance with the requirements of this Specification.

7.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
construction materials, both at the site of work and at any plant or borrow pit used for
the supply of the materials, to determine whether the material is being supplied in
accordance with this Specification.

7.3 Materials

All materials supplied under this Specification shall be subject to testing and approval
by the Engineer in accordance with Section 4 of this Specification.

7.4 Quality of Subgrade, Subbase and Base Course Layers

The Standard Proctor Density for the subgrade, subbase and base course materials
shall be determined at the optimum moisture content in accordance with ASTM
Standard D698. The field density of each subgrade, subbase and base course layer
shall be a percentage of the applicable Proctor Density.

Quality control tests will be used to determine the acceptability of each subgrade,
subbase and base course layer, as placed and compacted by the Contractor, before
the succeeding layer may be applied.

The field density of the compacted layers shall be verified by Field Density Tests in
accordance with ASTM Standard D1556, Test for Density of Soil in Place by the
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Sand-Cone Method, or ASTM Standard D2922, Test for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).

The frequency and number of tests to be made shall be as determined by the Engineer.

Holes made by the removal of samples from the layers shall be promptly filled by the
Contractor with appropriate material and thoroughly compacted so as to conform in every
way with the adjoining compacted material.

7.5 Corrective Action

The Contractor shall, at his own expense, correct such work or replace such materials
found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of the roadway as required and the placing of
crushed gravel as specified by the Engineer.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled and stored in a careful and responsible manner, to the
satisfaction of the Engineer.

3.3 Testing and Approval

Granular material supplied under this Specification shall be subject to inspection and
testing by the Engineer or by the Testing Laboratory designated by the Engineer. There
shall be no charge to the City for any materials taken by the Engineer for testing purposes.

Granular material shall be approved by the Engineer at least ten (10) days before any
construction is undertaken. If, in the opinion of the Engineer, such material, in whole or in
part, does not conform to the Specification as detailed herein, then such material shall be
rejected by the Engineer and replaced by the Contractor at his own expense.
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3.4 Granular Surfacing Material

Granular surfacing material shall consist of sound, hard, crushed rock or crushed gravel
and shall be free from organic or soft material that would disintegrate through decay or
weathering. The granular material to be supplied by the Contractor shall be well-graded
throughout and shall conform to the following grading requirements.

Cdn. Metric Percent of Total Dry Weight
Sieve Size Passing Each Sieve
25000 100%
20000 80% - 100%
5000 40% - 70%
2500 25% - 55%
315 15% - 30%
80 5% - 15%

Aggregate retained on a No. 5000 sieve shall contain not less than thirty-five (35%)
crushed aggregate as determined by actual particle count. Crushed aggregate shall be
considered as that aggregate having at least one fractured face. The material passing the
315 sieve shall have a liquid limit not greater than 25 and a plasticity index of not greater
than 6.

4. EQUIPMENT

All equipment shall be of a type approved by the Engineer and shall be kept in good
working order.

5. CONSTRUCTION METHODS

5.1 Preparation of Existing Roadway

The existing roadway shall be shaped to the proper grade and cross- section as specified.
The existing roadway material shall be thoroughly compacted to a minimum of 95% of
Standard Proctor Density. Where excavation or fill material is required, this work shall be
carried out in accordance with Specification CS6000.
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5.2 Placing of Granular Surfacing Material

No granular surfacing material shall be placed until preparation of the existing roadway has
been completed and approved by the Engineer. The amount of granular surfacing material
to be placed shall be as specified by the Engineer.

The material shall be spread uniformly over sections of the roadway, which have been
approved by the Engineer. The material shall be thoroughly compacted to a minimum of
95% of Standard Proctor Density.

All material delivered to the site shall be promptly spread and no granular material shall
remain un-spread on the roadbed overnight.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
materials, both at the site of work and at any gravel stockpile used for the supply of the
materials, to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

6.4 Quality of Existing Roadway and Gravel Surface

The Standard Proctor Density for the existing roadway and the gravel surface shall be
determined at the optimum moisture content in accordance with ASTM Standard D698.
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The field density of the existing roadway and the gravel surface shall be a percentage of
the Standard Proctor Density.

Quality control tests will be used to determine the acceptability of the existing roadway and
the gravel surface layers, as placed and compacted by the Contractor, before the
succeeding layer may be applied.

The field density of the compacted layers shall be verified by Field Density Tests in
accordance with ASTM Standard D1556, Test for Density of Soil in Place by the
Sand-Cone Method, or ASTM Standard D2922, Test for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).

The frequency and number of tests to be made shall be as determined by the Engineer.

Holes made by the removal of samples from the layers shall be promptly filled by the
Contractor with appropriate material and thoroughly compacted so as to conform in every
way with the adjoining compacted material.

6.5 Corrective Action
The Contractor shall, at his own expense, correct such work or replace such materials

found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of removal and/or placement of all materials
necessary for the construction and preparation of embankments, slopes, drainage works
and approaches.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled and stored in a careful and responsible manner, to the
satisfaction of the Engineer.

3.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If,
in the opinion of the Engineer, such material, in whole or in part, does not conform to the
Specification as detailed herein, then such material shall be rejected by the Engineer and
replaced by the Contractor at his own expense.
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3.4 Fill Material

Fill material for embankment construction shall be obtained from site excavation, from
borrow sites as specified or shall be imported material, of a type approved by the Engineer.

Approved clay material shall consist of low to medium plastic clays or of mixtures of sand
and clay, uniform in texture and suitable for compaction.

4. EQUIPMENT

All equipment shall be of a size and type as required to complete the work in reasonable
time as approved by the Engineer and shall be kept in good working order.

5. CONSTRUCTION METHODS

5.1 Clearing and Grubbing

No earthwork or grading shall commence until clearing and grubbing operations have been
completed and have been approved by the Engineer.

5.2 Excavation

Excavation shall consist of topsoil excavation, common excavation and borrow excavation,
which shall be understood to mean the following:

a) Topsoil excavation - the excavation of surface soil, organic growth, or other
material designated by the Engineer as overburden, the stockpiling of topsoil for
re-use on site and the satisfactory disposal of unsuitable material such as brush,
grass, weeds and all other organic growth and any surplus topsoil, unless
otherwise specified.

b) Common excavation - the excavation of all material encountered within the limits of
grading following topsoil excavation, the stockpiling of suitable site material and the
satisfactory disposal of unsuitable site material such as frost heaving clays, silts,
rock, rubble, rubbish and any surplus suitable site material, unless otherwise
specified.

c) Borrow excavation - the excavation and placing of excavated material, obtained
from designated borrow locations. The widening of roadway cuts and ditches will
not be considered as borrow.

The excavation procedure shall be subject to the approval of the Engineer. Excavation
shall continue in as nearly a continuous manner as possible. Excavation at multiple
locations at the same time shall be subject to the approval of the Engineer.
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The Contractor shall conduct his excavation procedure in such a manner as to enable the
Engineer to inspect the separation of materials and determine which materials are to be
disposed of and which materials are to be used.

The Contractor shall excavate as required to reach subgrade levels for pavement and
landscaping and rough grade levels for areas to be graded only.

During the course of common excavation, the Contractor will be advised by the Engineer
as to which areas have an unsuitable subgrade. In the areas of unsuitable subgrade,
whether in a homogeneous mass or in isolated pockets, the excavation shall extend to the
lower limit of the unsuitable material or to a minimum depth of one metre below the
elevation of the bottom of base course. Additional excavation of unsuitable material may
be required as specified by the Engineer.

In areas of excavation of unsuitable material, the side of the excavation may be sloped into
the excavation provided that the sides remain at least 150 mm outside of the limits of the
proposed pavement at the bottom of the excavation. The longitudinal slope shall not be
steeper than 1:1.

5.3 Removal of Existing Pavement

Removal of existing pavement shall conform with the requirements of Specification
CS6000.

5.4 Disposal of Material

Disposal of material shall be understood to mean the hauling of a material from the site
and the unloading and grading of the material in a manner satisfactory to the Engineer at a
disposal site.

Any material dropped or spilled on any streets during the hauling operation shall be
promptly cleaned up by and at the expense of the Contractor, to the satisfaction of the
Engineer.

5.5 Preparation of Existing Ground Surface

Before any embankment is placed on original ground having a smooth firm surface, the
existing ground shall be scarified or ploughed so as to permit bonding with the new
material.

Where the existing ground surface is sloped sufficiently to affect the bond between the old
and new materials, the original ground on which the embankment is to be placed shall be
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ploughed deeply or stepped before embankment construction is commenced, as directed
by the Engineer.

When embankment is being placed on an existing roadbed, the side slopes of the existing
roadbed shall be denuded of vegetation and scarified or ploughed, as directed by the
Engineer, to ensure adequate bonding between the new embankment and the existing
material.

Following the excavation and disposal of unsuitable material and the preparation of the
side slopes, as described above, the surface of the existing roadbed shall be scarified to a
depth of 150 mm and compacted to the proper density, at the optimum moisture content.

Where existing roadbeds are being widened and existing embankments extended, the
existing slopes shall be denuded of all vegetation and either stepped or ploughed so as to
form a medium of contact with the new embankment. Vertical cuts for the full depths of
embankment shall not be permitted.

5.6 Embankment

Embankment construction shall be understood to mean the placing of suitable earth fill to
obtain the required lines, grades and cross- sections shown on the Drawings.

Materials shall be deposited and spread in uniform layers of specified thickness, for the full
width of the embankment. Each layer shall be shaped to line and cross-section and
thoroughly compacted before the succeeding layer is placed.

Where embankment is being placed on side fill or sloping sections, the lower portion shall
be constructed as above, until a full width surface of the specified cross-section is
obtained. The embankment shall be completed thereafter with full width layers.

5.7 Compaction

All material placed in embankments shall be spread and bladed smooth in successive
layers not exceeding 150 mm in compacted thickness to the full width of the cross-section,
unless otherwise directed by the Engineer.

Each layer, including the existing subgrade, shall be compacted to a minimum of 95% of
Standard Proctor Density. The material shall be compacted at the optimum moisture
content, or up to two percent (2%) higher than optimum, as directed by the Engineer.

Where the grade line is in cut, the subgrade shall be excavated to a minimum depth of
500 mm below the subgrade line, or as directed by the Engineer. The subgrade shall then
be reconstructed in layers as specified and compacted to 95% of Standard Proctor
Density.
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Where the moisture content of the embankment material is too dry, the material shall be
thoroughly disced and broken down, water added as required and the material thoroughly
worked to mix the water throughout the material, prior to commencing compaction
operations.

5.8 Finishing

The Contractor shall, as soon as practicable, bring the excavations and embankments to
the correct widths, lines and grades as shown on the Drawings.

All surfaces shall be maintained to the specified grade and cross- section and to the
specified density until the project or that portion of the project is accepted.

5.9 Boulevard Grading

Boulevard grading shall be done in accordance with Specification CS6000.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
materials, both at the site of work and at any gravel stockpile used for the supply of the
materials, to determine whether the material is being supplied in accordance with this
Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.
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6.4 Quality of Existing Roadway and Gravel Surface

The Standard Proctor Density for the subgrade and the embankment materials shall be
determined at the optimum moisture content in accordance with ASTM Standard D698.
The field density of each layer shall be a percentage of the Standard Proctor Density, as
specified in Section 5 of this Specification.

Quality control tests will be used to determine the acceptability of each layer, as placed
and compacted by the Contractor, before the succeeding layer may be applied.

The field density of the compacted layers shall be verified by Field Density Tests in
accordance with ASTM Standard D1556, Test for Density of Soil in Place by the
Sand-Cone Method, or ASTM Standard D2922, Test for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).

The frequency and number of tests to be made shall be as determined by the Engineer.

Holes made by the removal of samples from the layers shall be promptly filled by the
Contractor with appropriate material and thoroughly compacted so as to conform in every
way with the adjoining compacted material.

6.5 Corrective Action

The Contractor shall, at his own expense, correct such work or replace such materials
found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the supplying and placing of topsoil and sod in boulevard and
median areas adjacent to the pavement.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials supplied under this Specification shall
be subject to inspection and testing by the Engineer. There shall be no charge to the City
for any materials taken by the Engineer for testing purposes.

3.2 Topsoil

All soil required shall consist of a screened clay-textured or loam- textured dark topsoil, a
fertile friable material containing 25% by volume organic matter (peat, rotted manure or
composted materials), 25% sand and having a pH range of 6.0 - 7.5 and a salinity rating of
less than 1.5 mohms/cm. It shall be free of any mixture of subsoil, clay lumps and free of
stones and roots over 25 mm in diameter and other extraneous matter. It shall not contain
couch grass or Canada Thistle rhizomes.

Topsoil may be either site topsoil or imported topsoil.

Topsoil, which has been stockpiled, shall be shredded or screened prior to being spread.
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3.3 Sod

Mineral soil base sod shall be nursery sod grown from Canada No. 1 Kentucky Blue Grass
or a mixture of Kentucky Blue and creeping Red Fescue.

The sod field should be inspected by the Contractor to ensure that there is a good stand of
grass and that couch grass is not present in the sod. Sod sections with couch grass will not
be accepted by the Engineer.

All sod shall have a mineral soil base of 25 mm and shall be mowed to a height of 40 mm
prior to delivery. Peat base sod will not be accepted by the Engineer.

4, CONSTRUCTION METHODS

4.1 Grading of Boulevards

The grading of boulevard and median areas will be done and in accordance with
Specification CS6000.

4.2 Placing of Topsoil

The topsoil shall be placed on the graded boulevard subsoil, such that after grading and
compacting, the topsoil will be at a level of 25 mm below the finished boulevard grade. The
topsoil layer shall be a minimum of 75 mm in thickness.

4.3 Placing of Sod

The sod shall be laid evenly and shall be closely packed together. Joints in adjacent rows
shall be staggered. A row of sod, 600 mm in width, shall extend around the full perimeter of
each boulevard or median area. The placing of sod shall proceed progressively from one
end of each boulevard or median area to the other end. The sod shall be laid immediately
upon delivery to the job site, or as soon as possible thereafter and must not be allowed to
dry out before and after laying. Dried out sod must be replaced with viable sod at the Con-
tractor's expense. Sod joints are to be top dressed as required to ensure tight joints.

On embankments, sod shall be laid lengthwise across the face of the slope. On slopes 1
vertical to 3 horizontal (18 degrees) or steeper, in every second row on the slope and at
the foot of the slope, each piece of sod shall be pegged with two 250 mm wooden meat
skewers driven in below lawn level. On slopes 1 vertical to 2 horizontal (26 degrees) or
steeper, each piece of sod in every row shall be pegged as indicated above. Other
methods of stabilizing the sod may be used if approved. On drains, each piece of sod shall
be pegged as indicated above, up to the high-water level.
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All sodded areas shall be thoroughly watered within twenty-four (24) hours after laying.
After watering, the areas shall be rolled to form a uniform even surface, level with adjoining
existing curbs, sidewalks or existing sod.

Sodding operations in each boulevard or median area shall be completed within a two-day
(48-hour) period after the laying of the sod. This shall be deemed to include the application
of top dressing and the watering, rolling, patching and top seeding of the sod.

No sod shall be laid in frozen state, or when any other conditions unfavourable to the
successful transplanting of sod exist.

4.4 Maintenance of Sodded Area

The Contractor shall be responsible for the maintenance of the sodded areas for a period
of thirty (30) days after the completion of sodding operations. Any areas sodded after
September 15th which do not show an even stand of live growth and/or adequate root
development in that year shall have the maintenance period commence on May 15th of the
following year or such date as mutually agreed upon by all parties, at which time all sod
must show an even stand of live growth. Defective sod shall be replaced and the area so
replaced shall be further maintained for a period of thirty (30) days. Maintenance shall be
understood to include all necessary watering, mowing, cleaning and upkeep of the sodded
area, including replacement of damaged or vandalized areas and any required spring
clean-up.

Water sodded areas in sufficient quantities and at required frequency to maintain sub-soil
immediately under sod continuously moist for depth of 75 to 100 mm.

The initial cut shall be to 50 mm when it reaches height of 70 mm. Remove clippings that
will smother grassed areas.

Apply herbicide when broadleaf weeds start developing in competition with grass. When
sod is top dressed and seeded, apply herbicide only after new grass is well established
and resistant to herbicide. Apply herbicide in accordance with manufacturer's instruction
when winds are less than 10 km/h, when air temperature is above 10°C and as per the
Manitoba Pesticides and Fertilizers Control Act.

4.5 Site Clean-Up

All sidewalks, streets, approaches and driveways in the vicinity of the sodding operations
shall be kept clean at all times by the Contractor.

All excess materials and debris shall be removed from the site immediately upon
completion of the job.
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4.6 Acceptance

Areas will be accepted by the City Engineer provided that:

1. Sodded areas are properly established.

2. Turfis free of eroded, bare or dead spots and free of weeds.

3. Sodded areas have been cut at least twice, the last cut being carried out within
24 h of acceptance.

4. Written notice has been provided to the City stating the dates of both cuttings, and
requesting that that the City accept the sodded areas and take over maintenance.

Areas sodded after September 15 in—fall will be accepted in following spring, one month
after start of growing season, provided the acceptance conditions are fulfilled. The City
may accept areas sodded after September 15 if fall growing conditions allow for sod to
properly establish and two cuttings to take place.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the supplying and placing of topsoil in boulevard and median
areas adjacent to the pavement and seeding these areas.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials supplied under this Specification shall
be subject to inspection and testing by the Engineer. There shall be no charge to the City
for any materials taken by the Engineer for testing purposes.

3.2 Top Soil

All soil required shall consist of a screened clay-textured or loam- textured dark top soil, a
fertile friable material containing not more than 25% by volume organic matter (peat, rotted
manure or composted materials), 25% sand and having a pH range of 6.0 - 7.5 and a
salinity rating of less than 1.5 mohms/cm. It shall be free of any mixture of subsoil, clay
lumps and free of stones and roots over 25 mm in diameter and other extraneous matter. It
shall not contain couch grass or Canada Thistle rhizomes.

Topsoil may be either site topsoil or imported topsoil.
Topsoil, which has been stockpiled, shall be shredded or screened prior to being spread.

3.3 Seed

Seed shall be Canada No. 1 grade mixture consisting of 50% Kentucky Blue Grass 10%
Perennial Rye and 40% Creeping Red Fescue.
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3.4 Hydro Mulch Grass Seeding

3.4.1 Mulch

The wood cellulose fiber product containing a bonding agent shall be combined and
added, with water, to a 3600 litre tank of the hydraulic seeding equipment, that seeds
approximately 465 m? per tank:

a) 110 kg of "Conweb 2000" or equivalent (Rate of application shall be not less than
235 kg per 1000 m2.)

b) 10.5 kg of grass seed mixture (Rate of application shall be not less than 22.5 kg
per 1000 m2.)

c) One of the following fertilizers per tank or equivalent:

7 kg of Ammonium Phosphate Sulphate 16-20-0 (14.5 kg per 1000 m?)
7 kg of Lawn Green 20-10-5 (14.5 kg per 1000 m?)
10 kg of Golf Green 12-4-8 (21.0 kg per 1000 m?)

23 kg of Milogranite 6-3-1 (48.0 kg per 1000 m?)

4. CONSTRUCTION METHODS

4.1 Grading of Boulevards

The grading of boulevard and median areas will be done in accordance with Specification
CS6000.

4.2 Placing of Topsoil

The topsoil shall be placed on the graded boulevard subsoil, such that after grading and
compacting, the topsoil will be level with the finished boulevard grade as shown on the
Plans, or as directed by the Engineer. Areas to be seeded by hydro mulch grass seeding
shall be fine graded by raking or by other acceptable means. The topsoil layer shall be a
minimum of 100 mm in thickness after compaction.

The Contractor shall prepare and use all available topsoil stockpiled on site before
importing topsoil.
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4.3 Seeding

Grass seed shall be sown at a rate of 25 kg per 1000 m2.

The seed shall be raked in and rolled to form a uniform even surface, level with adjoining
curbs, sidewalks or sod.

Seeding operations in each boulevard or median area shall be completed within a two-day
(48 hour) period after the sowing operation. This shall be deemed to include the application
and placing of top dressing and the rolling and watering.

No seeding shall be done in a frozen state, or when any other conditions unfavourable to
the successful planting of seed exist.

4.4 Hydro Mulch Grass Seeding

The slurry mixture shall be mixed and sprayed on the prepared surface with hydraulic
seeding equipment. The mixture shall be applied at a uniform thickness of not less than six
millimetres (6 mm).

4.5 Maintenance of Seeded Area

The Contractor shall be responsible for the maintenance of the seeded areas for a period
of thirty (30) days after the completion of seeding operations. Any areas seeded after
September 15th, which do not show an even stand of live growth in that year shall have
the maintenance period commence on May 15th of the following year or such date as
mutually agreed upon by all parties, at which time all seeded areas must show an even
stand of live growth. Defective areas shall be reseeded and the area so reseeded shall be
further maintained for a period of thirty (30) days. Maintenance shall be understood to in-
clude all necessary watering, mowing, cleaning and upkeep of the seeded area, including
replacement of damaged or vandalized areas and any required spring clean-up.

Apply water to ensure moisture penetration of 75 to 100 mm. Control sprinkling to prevent
wash-outs.

Cut grass when it reaches a height of 70 mm and cut to height of 50 to 60 mm. Remove
clippings that exceed 10 mm in depth.

Maintain grassed areas free of pests and disease.

Apply herbicide when broadleaf weeds start developing in competition with grass. Apply
herbicide only after new grass is well established and resistant to herbicide, and in a
manner as to not damage other plants, trees and shrubs. Apply herbicide in
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accordance with manufacturer’s instruction and as per Manitoba Pesticides and
Fertilizers Control Act.

Fertilize seeded areas one month after seeding. Spread evenly and water in well.
Postpone fertilizing until next spring if application falls within four-week period prior to
expected end of growing season in locality.

4.6 Site Clean-Up

All sidewalks, streets, approaches and driveways in the vicinity of the seeding operations
shall be kept clean at all times by the Contractor.

All excess materials and debris shall be removed from the site immediately upon
completion of the job.

4.7 Acceptance

Seeded areas will be accepted at final inspection provided that:

1. Seeded areas are properly established.

2. Turfis free of bare and dead spots and without weeds.

3. No surface soil is visible when grass has been cut to height of 50 mm and no more
than 10% bare spots.

4. Seeded areas have been maintained for a period of at least thirty (30) days.

5. Turf has received a minimum of two (2) complete cuttings.

Areas seeded after September 15 will be accepted in the following spring one month after
start of growing season provided acceptance conditions are fulfilled. The City may accept
areas seeded after September 15 if fall growing conditions allow for seed to be properly
established and two cuttings to take place.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the supplying and planting of trees in the boulevard and
median areas within right-of-ways or on City property.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials supplied under this Specification shall
be subject to inspection and testing by the Engineer. There shall be no charge to the City
for any materials taken by the Engineer for testing purposes.

3.2 Soil

All soil required for the planting of boulevard trees shall consist of black topsoil, a fertile
friable natural loam containing not less than 5% of organic matter for clay loams and not
less than 5% for sandy loams, with an acidity value ranging from pH 6.0 to 7.0 and capable
of sustaining vigorous plant growth. It shall be free of any mixture of subsoil, clay lumps
and free of stones and roots over 25 mm in diameter and other extraneous matter. It shall
not contain couch or crab grass rhizomes.

3.3 Plant Material

All plant material must be Canadian Prairie nursery grown and meet the specifications set
out in the latest Guide Specifications for Nursery Stock prepared by the Canadian Nursery
Trades Association (C.N.T.A.) for size, height, spread, grading, quality and method of
cultivation.

Nomenclature of specified plants shall conform to the International Code of Nomenclature
for Cultivated Plants and the latest edition of Standardized Plant Names.
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Plant Material: true to name and type, structurally sound, well branched; healthy and
vigorous and free from disease, insect infestations, rodent damage, sun scald, frost cracks
and other abrasions to the bark and densely foliated with a healthy, well developed root
system. Pruning wounds must show vigorous bark on all edges and all parts must show
live and green cambium tissue when cut.

All material must conform to the sizes shown on the plant list, except that larger material
may be used when approved by Parks & Recreation.

Plant material sizes must conform to the following standards:

1. Caliper - diameter of the trunk measured 300 mm above the normal grade around
the plant.

2. Height - measured from the normal grade around the plant to the top of the main
foliage mass.

3. Spread - diameter of the main foliage mass, at its widest point.

Following is a list of tree species and their minimum planting sizes, which may be accepted
for boulevard plantings:

Large Sized Trees Common Name Height Caliper
(mm) (mm)

Acer Nugundo Baron Manitoba Maple 2000 - 3500 | 50 - 80
Acer Saccharinum Silver Maple 2000 - 3500 | 50 - 80
Quercus Macrocarpa Bur Oak 2000 - 3500 | 40 - 65
Ulmus Americana American Elm 2000 - 3500 | 50 - 80
Ulmus ‘Morton Glossy’ Triumph Elm 2000 - 3500 | 50 — 80
Tilia Americana American Linden 2000 - 3500 | 50 — 80
Medium Sized Trees

Alnus Hirsuta ‘Harbin’ Prairie Horizon Alder 2000 - 3500 | 50 — 80
Celtis Occidentalis ‘Delta’ Delta Hackberry 2000 - 3500 | 50 - 80
Tilia Cordata Littleleaf Linden 2000 - 3500 | 50 — 80
Quercus Ellipsoidalis ‘Durmarg’ Shooting Star Pin Oak 2000 - 3500 | 50 — 80

Any planting project shall not consist of greater than 33% of a single genus.
3.4 Other Materials

Planting accessories: galvanized or painted steel U or T bars sized as detailed, wide,
woven polypropylene straps or other approved tree staking product.
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4. CONSTRUCTION METHODS

4.1 Approval Procedure

|4.1.1 Plan Approval

Prior to tree planting, the Contractor shall submit to the Manager of Parks & Recreation a
street plan, clearly indicating the following details:

e Location of curbs and boulevards

e Location of public sidewalk

e Location of private approaches

e Location of underground structures

o Location of above ground structures

e Proposed location of boulevard trees

e Proposed species of boulevard trees

o Proposed planting size of boulevard trees.

After plan approval has been received, the Contractor shall mark or stake the tree
locations on the boulevard and request an on-site inspection by the Manager of Parks &
Recreation.

4.1.2 Approval of Tree Locations

The Manager of Parks & Recreation or his representative will inspect the staked tree
locations upon 24 hours’ notice and notify the Contractor of any revisions that may be
required, or will approve the proposed tree locations as staked. After the approval has
been received, the Contractor shall proceed with the planting project in accordance with
the approved plans and specifications. (standard specifications attached)

4.1.3 Planting Inspection

The Contractor shall notify the Manager of Parks & Recreation when the planting project is
completed. The Parks & Recreation Manager or his representative will conduct an
inspection of the planted trees upon 48 hours’ notice and notify the Contractor of any
deficiencies that may require correction. Upon satisfactory completion of the planting
project, the Parks & Recreation Manager will approve the tree planting in writing.
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4.1.4 Final Inspection

Prior to expiration of the one-year maintenance and guarantee period, the Manager of
Parks & Recreation or his representative will inspect the trees and notify the Contractor of
any replacements required or other deficiencies that may require correction. Upon
satisfactory completion, the Parks & Recreation Manager will issue a certificate of
acceptance that will release the Contractor of all further responsibilities for the boulevard
trees.

4.2 Tree Locations

All boulevard trees shall be planted in a straight line to be located at a distance of 3.5 m
from the property line, unless otherwise specified by the City’s Parks & Recreation
Department.

All boulevard trees shall be planted at equal intervals, which may vary depending on their
ultimate size, in accordance with the following schedule:

Large size trees 10 — 12 m apart
Medium size trees 8 - 10 m apart

Boulevard trees shall not be planted any closer to above ground structures as indicated in
the following schedule:

Min. distance from street intersections 10m
Min. distance from light standards 45m

Min. distance from private approaches3 m

Min. distance from hydrants 3m
Min. distance from hydro poles 3m
Min. distance from manhole 3m

4.3 Time of Planting

a) The planting of boulevard trees shall not commence until all underground
structures have been installed and the boulevard is graded and sodded or seeded.
b) Boulevard trees shall not be planted when the ground is in frozen condition or

during periods of extreme heat.



BOULEVARD TREES SPEC CS6450 | 5
R24

c) Boulevard trees shall only be planted during the spring or fall planting season,
unless container stock or balled and burlapped stock is used.

4.4 Handling of Trees

All trees shall be well protected against damage and drying out from the time of digging
until planted on the site.

All roots shall be cleanly cut; split roots are not acceptable.

All trees which cannot be planted immediately upon arrival on the site, shall be well
protected to prevent drying out and shall be kept moist until commencement of planting.

4.5 Preparation of Planting Areas

4.5.1 Layout and Staking

All areas and locations provided for planting shall be staked according to layout shown on
the drawing. Excavation shall not proceed until the layout has been inspected and
approved by the Manager of Parks & Recreation.

4.5.2 Tree Pits

Tree pits shall be excavated in circular shape with sloping sides to a depth equal to the
distance between the zone of rapid taper to the base of the root ball. The width shall be
twice the diameter of the root ball diameter in modified soil and three times the diameter
of the root ball in undisturbed soil. The bottom of the root ball shall rest on existing or
recompacted soil. The excavated tree pits shall be refilled with topsoil (as described
in 3.2.).

|4.5.3 General

All surplus clay shall be removed from the construction site at time of planting. All planting
areas shall be leveled, raked and edged to give a neat appearance.

4.6 Planting of Trees

4.6.1 Care of Root System

Each balled specimen shall be handled with sufficient care, so that the root balls shall not
be broken. All burlap and wire baskets shall be removed from the root ball. Broken balls
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or balls consisting of loose soil will not be accepted and shall be replaced. Broken roots of
deciduous stock shall be pruned back prior to planting.

4.6.2 Planting Procedures

After inserting the tree, stabilize the root ball by gently and firmly packing soil around it.
After filling the planting hole completely, water shall be poured in until the pit is thoroughly
soaked. Filling of the hole shall then be completed and the filled-in soil shall be packed
firmly around roots. A round-topped soil berm 100 mm high by 200 mm wide shall be
constructed around the periphery of the root ball for convenient watering. Starting
immediately after planting, the trees shall be watered at frequent intervals.

Planting shall be done during periods suitable to weather conditions and locally accepted
practice. All nursery stock shall be set plumb in the centre of the pits and at the depth
shown on the planting details after settlement has taken place. (See Standard Details S21
and S22)

14.6.3 Pruning

Other than to remove broken branches, no pruning shall be completed at the time of
planting. Only clean sharp tools should be used and care must be taken to not damage
the branch bark ridge or branch collar. Tree paint should never be used.

|4.6.4 Staking of Trees

All trees shall be staked in accordance with specifications as indicated in Standard Detail
S21 and S22.

5. MAINTENANCE

5.1 Maintenance Period

The Contractor shall be responsible for regular maintenance of the trees and planting
areas for a period of one year from recognized completion date.

5.2 Clean-up

All planting areas shall be kept clean and free of refuse, debris, excess soil, etc., resulting
from the planting or maintenance of boulevard trees.
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5.4 Watering

All trees shall be watered biweekly or as frequently as necessary to keep ground
continually in a moist condition from the top surface to a three hundred (300) mm depth.
Trees shall be watered individually and the soil berm shall be maintained around each
plant for convenient watering.

Recommended application rates for trees are as follows:

Tree Caliper (mm) Water Quantity (L)
0-75 170
76-100 230
101-125 270
126-150 360
151-200 460

5.5 Pruning

Pruning shall only take place near the end of the maintenance period once the tree has
been established. Codominant stems shall be corrected and all dead and broken
branches shall be removed. (See Standard Details S23).

6. TRANSPLANTING EXISTING TREES

The following instructions are to be followed when transplanting an existing tree:

1. Size of root ball is to be twelve times the tree caliper, measured at 150 mm above
grade for 100 mm caliper or smaller, and 300 mm above grade for 100 mm
caliper or larger and deep enough to enclose 75% of the existing root system.

2. Double burlap and drum lace root ball before moving.

3. Size of new planting pit is to be in accordance with 4.5.2 and no deeper than the
depth of the root ball.

4. Plant, guy or stake and prune as outlined in 4.6.2, 4.6.3 and 4.6.4.

7. DAMAGE TO PROPERTY

The Contractor shall take every precaution not to damage, injure or mark any existing
structures or landscaping on the street allowance or adjacent properties. Should any
damage be incurred by the Contractor, his employees or equipment, it shall be restored or
replaced at the Contractor's expense and to the satisfaction of the Engineer and/or
property owner.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the installation of culverts. The installation of extensions to
existing culverts shall be considered and classed as new installations.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials supplied under this Specification shall
be subject to inspection and testing by the Engineer.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes. All mate-
rials shall be approved by the Engineer before any construction is undertaken.

If, in the opinion of the Engineer, such material, in whole or in part, does not conform to the
Specification detailed herein or is found to be defective in manufacture or has become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his own expense.

3.3 Pipe Culverts, Fittings and Accessories

All pipe culverts, fittings and other accessories or appurtenances shall conform to the
requirements of this Specification and the requirements of the CSA Spec. CAN3-G401 for
Corrugated Steel Pipe (CSP) or one of ASTM Specifications C-14, C-76 or C-655 for
Precast Concrete Pipe (PCP) or other approved equals.
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3.4 Bedding and Backfill

Bedding and backfill material shall conform with sand backfill and Class 2 backfill in
accordance with Specification CS5000, "Excavation and Backfill".

Where used, clay backfill material shall be of a type approved by the Engineer.

4. EQUIPMENT

All equipment shall be of a type approved by the Engineer and shall be kept in good
working order.

5. CONSTRUCTION METHODS

5.1 Excavation, Bedding and Backfill

Excavation, bedding and backfill shall be completed in accordance with Specification
CS5000, unless otherwise directed by the Engineer.

Where indicated, an impervious compacted clay bedding shall be provided for a minimum
length of one (1) metre or two (2) times the diameter of the pipe, whichever is the greater,
at both ends of the culvert to achieve a seal against seepage.

5.2 Pipe Installation

5.2.1 Corrugated Steel Pipe and Pipe Arches (CSP)

Corrugated steel pipe shall be laid on the prepared base with the separate sections
securely jointed together by means of tightly drawn coupling bands. Corrugated steel pipe
of the round or elongated type and pipe arch culvert constructed from individual plates
shall have the outside laps of circumferential joints in each pipe section on the upstream
end and longitudinal lap seams at the sides of the pipe.

Corrugated steel pipe and pipe arches shall be laid to the established line and grade.

5.2.2 Precast Concrete Pipe (PCP)

Precast concrete pipe installation shall be in accordance with Specification CS5400.
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5.3 Connections to Existing Culverts

5.3.1 Corrugated Steel Pipe and Pipe Arches (CSP)

Where the Drawings indicate connection to an existing CSP culvert, the Contractor shall
carefully expose the end of the existing culvert.

Where the existing culvert has a sloped end or damaged end, sufficient length of sloped or
damaged culvert shall be removed to provide a straight end in acceptable condition. The
cut end of the culvert shall be coated with a galvanized compound approved by the
Engineer.

New CSP culvert shall then be connected in accordance with Clause 9.2.1 of this
Specification.

5.3.2 Precast Concrete Pipe (PCP)

Connection of PCP culvert to existing PCP culvert shall be in accordance with
Specification CS5400.

6. QUALITY CONTROL

6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of the materials through to final
acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto not withstanding any inspection or approval
that may be previously given. The Engineer reserves the right to reject any materials or
works that are not in accordance with the requirements of this Specification.

6.2 Access

The Engineer shall be afforded full access for the inspection and control testing of
constituent materials both at the site of work and at any plant used for the production of the
materials, to determine whether the material is being supplied in accordance with this
Specification.
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6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

6.4 Line and Grade

Pipe culvert shall be installed to the line and grade set by the Engineer. Vertical variance
from grade shall not exceed 25 mm and horizontal variance from line shall not exceed
100 mm. Sharp bends will not be permitted.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of hot-mixed, hot- laid, asphaltic concrete
paving mix for and placing operations relating to, the construction of asphaltic concrete
base courses, pavements, overlays, full-depth patching and other related pavement works.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled and stored in a careful and responsible manner, to the
satisfaction of the Engineer.

3.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If,
in the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his own expense.
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3.4 Asphaltic Concrete Constituent Materials

3.4.1 Aggregates

The Contractor shall furnish in writing to the Engineer the location of the sources where
aggregate will be obtained in order that same may be inspected and tentatively approved
by the Engineer. Changes in the source will not be permitted without notification in writing
to and the express approval of the Engineer.

Fine Aggregate

Fine aggregate shall consist of sand having clean, hard, strong, durable, uncoated grains
free from injurious amounts of dust, soft or flaking particles, shale, alkali, organic matter,
loam or other deleterious substances.

Coarse Aggregate

Coarse aggregate shall consist of natural gravel, crushed stone or other approved
materials of similar characteristics having clean, hard, strong, durable, uncoated grains
free from injurious amounts of soft, friable, thin, elongated or laminated pieces, alkali,
organic or other deleterious matter.

Crushed stone shall consist of angular, cubical fragments of aggregate of uniform quality
throughout. It shall be produced from rock formations or from boulders and stones and
shall be from sources of approved nature and origin. Coarse aggregate will not be
accepted from rock formations or from boulders and stones containing intrusions or
stratifications of an undesirable nature or from sources showing signs of disintegration
from the elements or other causes.

Coarse aggregate shall conform to the following additional requirements:

1. Soundness - Coarse aggregate when subjected to five (5) cycles of the soundness
test shall have a weighted loss of not more than twelve percent (12%) when
sodium sulphate is used or not more than eighteen percent (18%) when
magnesium sulphate is used, or have in the opinion of the Engineer a satisfactory
soundness record. The method of testing shall be in accordance with ASTM
Standard C88, Test for Soundness of Aggregates by Use of Sodium Sulphate or
Magnesium Sulphate.

2. Abrasion - Coarse aggregate when subjected to the abrasion test shall have a loss
of not more than thirty-five percent (35%). The method of testing shall be in accor-
dance with ASTM Standard C131, Test for Resistance to Abrasion of Small Size
Coarse Aggregate by Use of the Los Angeles Machine.
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3. Absorption - The absorption characteristics of coarse aggregate shall be
determined in accordance with ASTM Standard C127 Method of Test for Specific
Gravity and Absorption of Coarse Aggregate.

4. Crushed Aggregate - Aggregate retained on a No. 5000 sieve shall contain not less
than fifty percent (50%) crushed aggregate as determined by actual particle count.
Crushed aggregate shall be considered as that aggregate having at least one
fractured face.

3.4.2 Asphalt Cement

The asphalt cement shall be prepared by the refining of crude petroleum by suitable
methods. The asphalt cement shall be homogeneous, free from water, shall not foam
when heated to 175°C and shall conform to the following requirements:

1. Penetration at 25°C 100 g 5 sec., 0.1 mm 150 to 200

2. Ductility at 15°C 5 cm/minute, cm 100.0 (min.)
3. Flash Point (Cleveland Open Cup, deg C. 218.0 (min.)
4. Volatility at 163°C 50 g 5 hrs, percent loss by weight 1.0 (max.)
5. Penetration of residue, percent of original sample 70.0 (min.)
6. Solubility in Trichloroethyline, percent 995 (min.)
7. Kinematic Viscosity at 135°C, centistokes 200.0 (min.)

Methods of sampling and testing shall be in accordance with the requirements of ASTM
Standard D946, Standard Specification for Asphalt Cement for Use in Pavement
Construction and ASTM Standard D2170, Standard Method to Test for Kinematic Viscosity
of Asphalts.

3.4.3 Mineral Filler

Mineral filler, when required, shall consist of finely divided mineral matter such as rock
dust, slag dust, hydrated lime, hydraulic cement, fly ash, loess or other suitable mineral
matter and shall conform to the requirements of ASTM Standard D242, Standard Specifi-
cation for Mineral Filler for Bituminous Paving Mixtures.

3.5 Incidental Materials

3.5.1 Prime Coat

Prime coat shall consist of either an emulsified or cutback asphalt. Selection shall be
based upon existing field conditions and shall be subject to the approval of the Engineer.
Method of application shall conform to the manufacturer's recommendations.
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3.5.2 Tack Coat

Tack coat shall consist of either emulsified or cutback asphalt. Selection shall be based
upon existing field conditions and shall be subject to the approval of the Engineer. Method
of application shall conform to the manufacturer's recommendations.

4. DESIGN REQUIREMENTS FOR ASPHALTIC CONCRETE PAVING

MIX

4.1 Mix Design Statement

For each type of asphaltic paving mix to be used, the Contractor shall provide the Engineer
with a Mix Design Statement certifying the constituent materials and mix proportions that
will be used in the asphaltic concrete paving mix. The Contractor shall also supply
reasonable evidence to the Engineer that the mix proportions selected will produce
asphaltic concrete conforming to the requirements specified in this Specification.

The Mix Design Statement must be submitted to the Engineer at least one (1) week prior
to the delivery of any asphaltic concrete paving mix to the job site. Once approved by the
Engineer, all asphaltic concrete paving mix shall be supplied in accordance with this State-
ment, which shall be called the Job Mix Formula.

No changes in Job Mix Formula will be permitted without following the above procedures.
4.2 Aggregate Gradation Requirements

For each type of paving mixture, the mineral constituents shall be combined in such
proportions so as to fall within the Gradation Limits shown in Table CS6600.1, unless the
Contractor can conclusively show to the Engineer that he can only meet the physical
requirements by deviating from these gradation limits.
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TABLE CS6600.1 (R07)
COMBINED AGGREGATE GRADATION LIMITS
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Percent of Total Dry Weight Passing Each Sieve

Cdn. Metric
Sieve Size Type IA Type ll Type lll
(Surface Course) | (Surface Course) | (Base Course)
40,000 100%
25,000 90 to 100%
16,000 100% 65 to 85%
10,000 70 to 85% 100% 56 to 80%
5,000 55 to 70% 90 to 95% 29 to 59%
2,500 40 to 60% 74 to 80% 19 to 45%
1,250 25 to 50% 55 to 64% 12 to 31%
630 15 to 40% 35 to 46% 5t017%
315 5to 20% 22 t0 30% 4to 13%
160 4t011% - 2 to 10%
80 3to 7% 8to 11% 1to 7%
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4.3 Allowable Deviation from Job Mix Formula

4.3.1 Aggregate Condition

The aggregate gradation of the asphaltic concrete supplied by the Contractor shall not
deviate from that of the Job Mix Formula by more than the Allowable Deviations shown
hereafter.

MAXIMUM ALLOWABLE DEVIATION
FROM JOB MIX FORMULA
Cdn. Metric Percent of Total Dry Weight

Sieve Size Passing Each Sieve
10,000 +/- 5%
5,000 +/- 5%
2,500 +/- 4%
1,250 +/- 4%
630 +/- 4%
315 +/- 4%
160 +/- 2%
80 +/- 2%

4.3.2 Asphalt Cement Content

The asphalt cement content of the asphaltic concrete supplied by the Contractor shall not
deviate from that of the Job Mix Formula by more than +0.4%, provided that the asphalt
cement content requirements are maintained in accordance with Table CS6600.2 of this
Specification.

4.4 Physical Requirements

For each type of paving mixture, the asphaltic concrete paving mix shall conform to the
physical requirements shown in Table CS6600.2.
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4.5 Method of Testing

The aggregate gradation and physical properties of asphaltic concrete paving mix shall be
determined in accordance with the requirements of this Specification.

5. SUPPLY OF ASPHALTIC CONCRETE PAVING MIX

5.1 Mixing Plant

The asphaltic concrete paving mix shall be supplied from an approved mixing plant. The
mixing plant shall conform to the requirements of ASTM Standard D995, Specifications for
Requirements for Mixing Plants for Hot-Mixed, Hot-Laid, Bituminous Paving Mixtures.

5.2 Mixing Plant Operations

5.2.1 Aggregate Storage

The different sizes of aggregate used shall be kept separate and adequate provision shall
be made to keep them from becoming mixed or otherwise contaminated.

5.2.2 Preparation of Asphalt Cement

The asphalt cement shall be heated at the paving plant to a temperature of 135°C to
160°C before mixing with the aggregates. The temperature of the asphalt cement and
aggregates immediately prior to mixing shall be approximately that of the completed batch.
In no case shall the temperature of the asphalt and aggregates differ by more than 15°C
when placed in the pug mill. The penetration of the asphalt cement shall be maintained
within the limits of penetration specified.

5.2.3 Preparation of Mineral Aggregate

The coarse and fine aggregate shall be fed by feeders to the cold elevators in their proper
proportions and at a rate to permit correct and uniform temperature control of the heating
and drying operation. The aggregates shall be dried and delivered to the mixer at a tem-
perature between 135°C and 160°C. The temperature between these limits shall be
regulated according to the penetration grade of the asphalt, temperature of the atmosphere
and workability of the mixture, but shall be as low as possible consistent with proper mixing
and laying. Immediately after heating, the aggregates shall be screened into bins with
separation on such coarse sieves as the number of bins permits. All aggregates in the bins
that contain sufficient moisture to cause foaming in the mixture shall be removed and
replaced in their respective stockpiles.
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5.2.4 Preparation of Asphaltic Concrete Paving Mix

Each size of hot aggregate and the asphalt cement shall be measured separately and
accurately to the proportions in which they are to be mixed. When the mixture is prepared
in a twin pug mixer, the volume of mineral aggregate and asphalt cement shall not be so
great as to extend above the tips of the mixer blades when these blades are in a vertical
position. For batch mixing, the aggregates shall be mixed dry for a period of not less than
15 seconds, after which the asphalt cement shall be added and the mixing continued for a
period of at least 30 seconds or longer if necessary to produce a uniform homogeneous
mixture in which all particles of the mineral aggregate are thoroughly and uniformly coated.
For continuous mixing, the total mixing time shall be not less than 45 seconds when
calculated by the formula in Section 4.4 of ASTM Standard D995 or longer if necessary to
produce a homogeneous mixture.

5.2.5 Mixing Plant Inspection

The Engineer shall have access at any time to all parts of the mixing plant in order to
ensure the manufacture of the mixture in strict accordance with this Specification.

5.3 Transportation of Asphaltic Concrete Paving Mix

The mixture shall be transported from the mixing plant to the work in tight vehicles with
metal bottoms previously cleaned of all foreign materials. The Contractor shall ensure that
the vehicles are suitably insulated, as required. Each vehicle shall be equipped with a
tarpaulin or other suitable covering material of sufficient size to overhang the truck box on
three sides when the vehicle is fully loaded. Such tarpaulins shall be on the truck at all
times and shall be used to cover the mixture completely as directed by the Engineer. The
inside surface of all vehicles used for hauling mixture may be lightly lubricated with fine ail,
paraffin oil, lime water or soap solution just before loading, but an excess of lubricant will
not be permitted. No loads of mixture shall be dispatched from the plant after sunset or
during hours of darkness unless loads can be placed and compacted in accordance with
this Specification and suitable artificial illumination is provided, all of which shall be subject
to approval of the Engineer. In no case shall temperatures be increased above 165°C at
the plant to offset long distance hauling.

6. EQUIPMENT

All equipment shall be of a type approved by the Engineer. The equipment shall be in good
working condition and shall be so maintained for the duration of the Contract.
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7. CONSTRUCTION METHODS

7.1 Base Preparation

|7.1 .1 Preparation of Base for Asphaltic Concrete Pavement

The placing of the asphaltic concrete paving mixture shall not commence until the
construction of the subgrade, subbase and base course has been completed in
accordance with the requirements of Specification CS6000 and the installation of
pavement and boulevard structures and appurtenances have been completed to the
satisfaction of the Engineer.

7.1.2 Preparation of Existing Pavement for Asphaltic Concrete Overlay

A layer of the existing asphaltic concrete surface course shall be removed to such depth as
is specified. This work will be done in accordance with Specification CS6700.

If the surface remaining after the removal of the specified layer of asphaltic concrete
surface course is asphaltic concrete, the Contractor shall proceed to fill any remaining
holes and depressions with asphaltic concrete paving mixture and compact said areas with
a steel wheel roller. The asphaltic concrete surface upon which the asphaltic concrete
overlay is to be placed shall be as true to grade and cross-section as possible, as
approved by the Engineer. At the locations designated by the Engineer, the Contractor
shall make adjustment to existing structures and appurtenances, reconstruct sections of
curb, seal all cracks and do other repair works as required.

7.2 Placing Asphaltic Concrete Paving Mixture

The surface upon which new asphaltic concrete paving mix is to be placed shall be
approved by the Engineer before the paving operations for that course may begin.

The first course shall be laid upon a surface which is dry, clean and free from standing
water and only when weather conditions are suitable.

In the case of placing new asphaltic concrete pavement, the base course shall have been
previously prepared with one uniform application of Prime Coat prior to the delivery of the
asphaltic concrete paving mixture.

In the case of asphaltic concrete overlay, the existing pavement surface shall have been
previously prepared with one uniform application of Tack Coat prior to the delivery of the
asphaltic concrete paving mixture. The Tack Coat shall be applied in small quantities only
sufficient to wet the pavement surface on which the overlay is to be placed.
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The type and amount of Prime Coat/Tack Coat applied and the method of application, shall
be as recommended by the manufacturer and shall be subject to the approval of the
Engineer.

No paving course shall be started until any frost or moisture from previous inclement
weather has evaporated to leave a dry surface. The surface course shall be laid only under
such conditions that the Engineer determines to be conducive to obtaining the specified
results.

The mixture shall be delivered to the job and placed at a temperature optimum for proper
compaction, taking into consideration the weather conditions, the temperature of the
surface on which the mixture is to be placed and the thickness of the lift. In no case shall
the mixture be placed at a temperature of less than 125°C nor greater than 155°C.

Unless otherwise permitted by the Engineer, the mixture shall be spread by means of a
mechanical self-powered paver capable of spreading the mixture true to the line, grade
and crown required.

Pavers shall be equipped with hoppers and distributing screws of the reversing type to
place the mixture evenly in front of adjustable screeds. The mixture shall be dumped in the
centre of the hoppers and care exercised to avoid overloading and slopping over of the
mixture upon the base. When laying the mixture, pavers shall operate so as to provide as
continuous an operation as possible at a speed of between three (3) metres and six (6)
metres per minute as may be decided by the Engineer. They shall be equipped with a
quick and efficient steering device and shall have forward and reverse traveling speeds of
not less than 30 metres per minute.

Pavers shall employ automatic grade control devices to meet grades. Alternately and
where permitted by the Engineer, the Contractor will control grade by placing chalk lines
between grades set in the field by the Engineer for the purpose of establishing and
maintaining grade control.

Unless operating on fixed side forms, pavers shall employ mechanical devices such as
equalizing runners, straight-edge runners, evener arms or other compensating devices to
adjust the grade and confine the edges of the mixture to true lines without the use of
stationary side forms. They shall be capable of spreading the mixture, without segregation,
in thicknesses of not more than 75 mm to a maximum width of not less than 3.90 metres
and with adjustment to spread the mixture in strips of less than 3.90 metres in width, in
steps of 300 mm or less, to a minimum width of 1.8 metres. They shall be equipped with
blending or joint leveling devices for smoothing and adjusting all longitudinal joints between
strips or courses of the same thickness. Pavers shall be equipped with screeds. Pavers
shall employ automatic grade control devices to meet grades. Alternately, where permitted
by the Engineer, the Contractor will control grade by
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placing chalk lines between grades set in the field by the Engineer for the purpose of
establishing and maintaining grade control.

The term screed includes any strike-off device operated by cutting, crowding or other
practical action which is effective on the mixtures at workable temperature without tearing,
shoving or gouging and which produces a finished surface of the evenness and texture
specified. The screed shall be adjustable as to level and crown.

The placing of mixtures shall be as continuous as possible and the roller shall pass over
the unprotected end of the fresh-laid mat only when the laying of this course is to be
discontinued for such length of time as to permit the mixture to become chilled.

7.3 Base and Surface Course Construction by Use of Mechanical
Pavers

Immediately after any course is screeded and before roller compaction is started, the
surface shall be checked, any inequalities adjusted, all fat sandy accumulation from the
screed removed and all fat spots in the course removed and replaced with satisfactory
material. Irregularities in alignment and grade along the outside edge shall also be
corrected by the addition or removal of mixture before the edge is rolled.

The Contractor shall provide a competent person who is capable of performing the work
incidental to the correction of all pavement irregularities. Special attention shall be given by
this person to the straight-edging of each course immediately following the initial rolling.

Where it is impractical, in the opinion of the Engineer, to spread and finish the surface
mixtures by machine methods, the Contractor may use approved spreading equipment or
acceptable hand methods as directed.

7.4 Hand Spreading Asphaltic Concrete Paving Mixture

Upon arrival, the mixture shall be dumped outside of the area on which it is to be spread.
Immediately thereafter, it shall be distributed into place by means of hot shovels and
spread with hot lutes or with the back of hot rakes in a loose layer of uniform density and
correct depth. Loads shall not be dumped any faster than they can be properly handled.
The rakers will not be permitted to stand in the hot mixture while raking it except where
necessary to correct errors in the first raking. The raking must be carefully and skillfully
done in such a manner that after the first passage of the roller over the raked mixture a
minimum amount of back patching will be required.
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7.5 Joints

Joints shall be constructed in a careful and workmanlike manner by experienced and
competent personnel. Joints shall be smooth, well bonded and tightly sealed. Joints shall
conform smoothly and accurately to adjacent pavement surfaces such that when tested
with a 3000 mm straight edge placed across the joint the distance between the straight
edge and the surface of the pavement shall not exceed 5 mm at any point.

Longitudinal joints shall be made true to line and parallel to the pavement edge wherever
practicable. On straight sections, the joint line shall not deviate from a straight line by more
than 75 mm at any point. On curved or tapered sections, the joint shall be shaped so as to
be as smooth as possible. Jagged, stepped or wandering edges shall be reshaped to a
smooth line, to the satisfaction of the Engineer, before the adjacent mat is laid.

7.5.1 Location of Joints

The location of joints shall be subject to the approval of the Engineer and in addition, shall
conform to the following requirements:

1. Longitudinal Joints

a. Shall not be located within 150 mm of a longitudinal joint in any underlying
pavement structure.

b. Longitudinal cold joints are to be avoided wherever possible. To facilitate
this, transverse joints shall be established with sufficient frequency to allow
the full width of the paving course to be placed in a single shift.

2. Transverse Joints

a. Transverse joints shall not be located within two metres (2 m) of any
transverse joints in the same paving course nor within one metre (1 m) of a
transverse joint in any underlying pavement structure.

No paving lane shall progress more than 500 m beyond the end of an adjacent paving
lane in the same course without the prior approval of the Engineer.

7.5.2 Preparation of Joints

1. Hot Joints
a. Hot joints shall be considered to be those longitudinal joints between
successive mats in which the previously laid mat retains sufficient heat to
facilitate good bonding and sealing of the joint. The edge of the previously
laid mat shall be inspected prior to laying the new mat. Any areas not
conforming to line and grade or having a rounded-off corner shall be cut
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out to the full depth of the mat and replaced with fresh material and
compacted before the new mat is laid.
2. Cold Joints

a. Cold joints shall be considered to be those longitudinal and transverse
joints where the existing pavement mat is at or near ambient
temperatures and shall include joints against pavement mats laid on
previous days and joints against existing pavement structures.
Transverse joints shall be cut back to a straight line for the full depth and
width of the mat. The transverse joint shall be cut back to a location such
that the pavement immediately before the joint, where checked with a
three metres (3 m) straight edge, exhibits no tapering or rounding down.
Longitudinal edges of existing mats shall be inspected before laying the
new mat. Any areas not conforming to line and grade shall be cut out
and replaced with fresh material and compacted before the new mat is
laid. Any areas with a rounded off top corner shall be cut back to the full
depth of the mat to form a vertical face with a square top corner.

b. Joints against existing asphaltic concrete pavements shall be prepared by
saw cutting, cold planing and heater planing or other method(s) approved
by the Engineer, such that the face of the existing pavement is vertical with
a square top corner.

c. All contact surfaces of cold joints shall be painted with a thin uniform
coating of hot asphalt cement or asphalt cement dissolved in naphtha
before the new asphaltic concrete is placed against them.

7.5.3 Construction of Joints

Fresh asphaltic concrete shall not be placed against the existing mat until the joint
preparation has been completed.

The fresh mat shall be laid to an elevation such that, when compacted, it will conform
accurately to the grade of the existing pavement. Wherever practicable, this shall be done
using mechanical pavers equipped with suitable automatic joint matching controls.
Immediately after placing and before initial rolling, the joint shall be checked and "set-up"
by experienced and competent personnel so that an absolute minimum of back patching is
required after rolling.

Joints shall always be rolled before the remainder of the mat. Wherever practicable, the
joint shall be rolled with the roller traveling parallel to the joint and with a minimum of
seventy-five percent (75%) of the width of the main roller(s) supported on the existing mat.
After the first pass of the roller, the joint shall be checked and corrected, if necessary,
before any additional rolling is done.



ASPHALTIC CONCRETE PAVEMENT SPEC CS6600 | 15
R24

7.6 Full-depth Patching of Existing Pavement

7.6.1 Pavement Removal

Where only a portion of pavement is being replaced, the Contractor shall saw-cut the
pavement surface along the perimeter of the area designated for removal. The pavement
shall be saw-cut full-depth. When the pavement exceeds 200 mm in thickness, a 200 mm
saw-cut will be considered full-depth.

Where the perimeter of a patch is within 600 mm of a joint or the pavement edge, the area
to be patched shall be extended to the edge of the pavement slab.

The Contractor shall remove the existing deteriorated pavement within the patch area by
carefully breaking down and removing deteriorated pavement, or, for full-depth cuts only,
by lifting out the deteriorated pavement in one piece.

Removal of deteriorated pavement shall be done in such a manner that the adjacent
pavement is not damaged. The edge of the adjacent pavement shall be a vertical face.
Where the edge of adjacent pavement is spalled at the surface or undercut below the
surface by the removal operation, the Contractor shall re-saw the adjacent pavement
beyond the limit of the spalled or undercut pavement area and remove the damaged
pavement. This additional patching shall be carried out at the expense of the Contractor.

When concrete curb forms part of the pavement designated for removal, the curb shall be
removed prior to the saw-cutting of the designated patch area.

Disposal of material shall comply with the requirements of Section 9.6.4.

7.6.2 Base Preparation

Where existing base is adequate, it shall be mechanically compacted to the satisfaction of
the Engineer. The cost of compaction shall be incidental to the cost of the patching.

Excavation of existing in-situ material and/or subgrade, subbase and base course
construction, if authorized by the Engineer, shall be done separately in accordance with
Specifications CS5000 and CS6000.

7.6.3 Placing Full-depth Patches

Forms shall be used on all exposed edges of the patch, placed in accordance with the
requirements of Specifications CS6600 and CS6800.
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Placing, consolidation, finishing and curing shall comply with the requirements of
Specifications CS6600 and CS6800, with the following exceptions:

Each patch shall be placed in one continuous operation.

All patches finished flush with adjacent pavement shall be straight- edged. The surface of
the patch shall be checked with a 3 meter long metal straight edge. The straight edge shall
be in contact with the existing pavement. Any depressions or high spots exceeding 5 mm
shall be immediately corrected.

New curb shall be constructed such that it will be consistent with adjacent existing curb,
either separate or integral, where required. This work related to curb renewal shall be done
in accordance with Specification CS6800.

7.6.4 Disposal of Material

Disposal of material shall be understood to mean the hauling of a material from the site
and the unloading and grading of the material in a manner satisfactory to the Engineer at a
disposal site indicated in the Special Provisions.

If a disposal site is not indicated in the Special Provisions, the Contractor shall locate a
disposal site approved by the Engineer.

Material dropped, spilled or tracked on any street during the hauling operations shall be
promptly cleaned up by and at the expense of the Contractor, to the satisfaction of the
Engineer.

7.7 Compaction of Asphaltic Concrete Paving Mixture

Compaction of the mixture shall be obtained by the methods specified hereinafter.

A rolling pattern shall be established by the Contractor and approved by the Engineer. Any
deviation from the rolling pattern must be approved by the Engineer.

7.7.1 Static Rolling

A minimum of two approved rollers will be required on every contract. When the output of
the mixing plant exceeds 70 tonnes per hour, an extra roller will be required for each
additional 35 tonnes of mix produced per hour.

The speed of the roller shall not exceed five (5) kilometres per hour and shall at all times
be slow enough to avoid displacement of the hot mixture. Any displacements occurring as
a result of reversing the direction of the roller or from any other cause shall at once be
corrected. Rolling shall proceed continuously until all roller marks are eliminated and no
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further compression is possible. To prevent adhesion of the mixture to the roller, the
wheels shall be kept properly moistened by use of water, limewater, or approved
detergent. An excess of moisture will not be permitted.

The rollers shall be in good condition capable of reversing without backlash and capable of
developing a minimum pressure on the main roll(s) of 40 kilograms to one centimetre

(1 cm) width of tread. They shall be operated by competent and experienced operator and
must be kept in continuous operation as nearly as practicable in such a manner that all
parts of the pavement shall receive substantially equal compaction.

Compaction of the paving mixture shall consist of three separate rolling operations as
follows:

1. Breakdown Rolling

Breakdown rolling with a tandem steel wheel roller weighing between seven (7)
and nine (9) tonnes shall commence as soon as possible after the mixture has
been spread without causing undue checking and displacement of the mixture.
Delays in rolling freshly spread mixture will not be tolerated. Rolling shall start
longitudinally at the sides and proceed toward the center of the pavement
overlapping on successive trips by at least 150 mm. Breakdown rolling shall
consist of at least two complete coverages by the roller.

2. Intermediate Rolling
The intermediate rolling shall be performed with a self- propelled pneumatic-tired
roller having a minimum wheel load of 1100 kilograms and minimum tire pressure
of 450 kPa. Intermediate rolling shall begin while the mix is still of a temperature
that will result in the maximum density from this operation.

3. Final Rolling
For final rolling, a tandem steel wheel roller weighing not less than nine (9) tonnes

shall be used. It shall be done while the paving mixture is still warm enough for the
removal of roller marks. Where the width permits, the pavement shall be subjected
to diagonal rolling in two directions, the second diagonal rolling crossing the lines of
the first. Final rolling shall be carried on until there is no further evidence of
consolidation.

7.7.2 Vibratory Rolling

Vibratory rollers shall be of a type designed for asphalt finish rolling. They shall provide for
the adjustment of both amplitude and frequency of vibration and shall be equipped with an
automatic device that positively prevents the drum from vibrating unless the roller is
moving.
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The optimum combination of amplitude, vibration frequency and roller speed shall be
determined by the Contractor and approved by the Engineer except that the maximum
rolling speed in m/min. shall not exceed the vibration frequency per minute divided by 40.

Maximum rolling speed (m/min.) = vibration frequency (VPM)
40

Where vibratory rollers are used, the rolling pattern shall, in all cases, include at least one
complete coverage in the static mode as the final rolling pass.

7.7.3 Compaction of Areas Inaccessible to Rollers

Along curbs, manholes and similar structures and all places not accessible to the roller,
thorough compaction must be secured by means of hot tampers and at all contacts of this
character the joints between these structures and the mixture must be effectively sealed.

7.8 Requirements after Final Rolling

After final rolling, the surface of each course shall be smooth and true to the established
crown and grade. Any low or defective spots shall immediately be remedied by cutting out
the course at such spots and replacing it with fresh, hot mixture that shall be immediately
compacted to conform with the surrounding area and shall be thoroughly bonded to it. The
surface of the finished pavement shall be free from depressions exceeding five millimetres
(5 mm) as measured with a three (3) metre straight edge.

After final rolling, the completed course shall at no point have a density less than
ninety-eight percent (98.0%) of the 75 blow Marshall Density of the paving mixture.

7.9 Opening to Traffic

In no case shall traffic or construction equipment be allowed on the asphaltic concrete
pavement until completion of quality control testing by the Engineer and until the
completed pavement has cooled to atmospheric temperature or to such other temperature,
as may be approved by the Engineer, that will ensure no deformation of the pavement
surface under traffic loading.

The Engineer's decision as to when the pavement will be opened to traffic shall be final.
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8. QUALITY CONTROL

8.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of the materials through to final acceptance of
the specified work. The Contractor shall be wholly responsible for the control of all
operations incidental thereto not withstanding any inspection or approval that may be
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

8.2 Access

The Engineer shall be afforded full access for the inspection and control testing of asphaltic
concrete paving mixture and constituent materials, both at the site of work and at any plant
used for the production of asphaltic concrete paving mixture, to determine whether the
mixture is being supplied in accordance with this Specification.

8.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

8.4 Quality of Asphaltic Concrete Paving Mixture

Quality control tests will be used to determine the acceptability of the asphaltic concrete
paving mixture supplied by the Contractor. The latest revisions of the test methods at the
time of testing shall be used.

The Engineer shall obtain samples of asphaltic concrete paving mixture and of the
constituent materials required for quality control tests. The Contractor shall make no
charge for these materials.

The frequency and number of quality control tests shall be as determined by the Engineer.

An outline of some of the quality control tests that will be used to check the physical
properties of the mixture and to check the properties, gradations and proportions of the
constituent materials are as follows:

Samples of mineral aggregates shall be taken in accordance with ASTM Standard D75,
Standard Methods of Sampling Aggregates.
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Samples of asphaltic concrete paving mixtures shall be taken in accordance with ASTM
Standard D979, Standard Methods of Sampling Bituminous Paving Mixtures.

The determination of the particle size distribution of aggregates shall be made in
accordance with ASTM Standard C136, Standard Method of Test for Sieve or Screen
Analysis of Fine and Coarse Aggregates.

The specific gravity of aggregates shall be determined in accordance with ASTM Standard
C127, Standard Method of Test for Specific Gravity and Absorption of Coarse Aggregate
and ASTM Standard C128, Standard Method of Test for Specific Gravity and Absorption of
Fine Aggregate.

The determination of the percent of asphalt cement in asphaltic concrete paving mixtures
and pavement specimens shall be made in accordance with ASTM D2172, Standard
Methods of Test of Quantitative Extraction of Bitumen from Bituminous Paving Mixtures.

The percent air voids, the percent voids in the mineral aggregate, the Marshall density,
Marshall stability and flow index shall be determined in accordance with the Standard
Marshall Procedure (75 Blows) and in accordance with ASTM Standard D1559, Standard
Method of Test for Resistance to Plastic Flow of Bituminous Mixtures using Marshall
Apparatus.

8.5 Quality of Asphaltic Concrete Pavement

Quality control tests will be used to determine the acceptability of the compacted asphaltic
concrete pavement, as placed and compacted by the Contractor. The latest revisions of
the test methods at the time of testing shall be used.

Pavement specimen will be taken from each compacted pavement course by the Engineer
and the holes made by the removal of said specimens shall be carefully filled with the
approved asphaltic concrete paving mixture and thoroughly compacted so as to conform in
every way with the adjoining undisturbed pavement by the Contractor.

The frequency and number of quality control tests shall be as determined by the Engineer.

An outline of some of the quality control tests that will be used to check the compaction of
the completed asphaltic concrete pavement is as follows:

In-place density determinations shall be made in accordance with ASTM Standard D2950,
Standard Method of Test for Density of Bituminous Concrete in Place by Nuclear Method.
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Density determinations on pavement specimens shall be made in accordance with ASTM
Standard D2726, Standard Method of Test for Bulk Specific Gravity of Compacted
Bituminous Mixtures using Saturated Surface-Dry Specimens.

8.6 Corrective Action
The Contractor shall, at his own expense, correct such work or replace such materials

found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the planing of Asphaltic concrete and Portland Cement
concrete pavements.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. EQUIPMENT

All equipment shall be of a type approved by the Engineer. The equipment shall be in good
working condition and shall be so maintained for the duration of the Contract.

Cold planing machines shall be self-propelled and have a means of milling to plane the
surface to a determined grade.

Milling or cold planing equipment shall consist of a cutting drum with replaceable bits or
teeth.

Where the entire roadway is being planed, the cold planing/milling machine used shall be
capable of a minimum 2.1m wide cut with one pass and shall be able to control both
longitudinal grade and pavement crossfall slope automatically. Smaller capacity machines
may be utilized for fine trimming around corners and appurtenances.

4, CONSTRUCTION METHODS

Sufficient passes or cuts shall be made so that all irregularities or high spots are eliminated
and that the entire surface area has been leveled to the desired longitudinal grade and
pavement crossfall.

When the pavement is being planed for the purpose of resurfacing, the finished edge of the
planed section shall be constructed with a minimum 40 mm cut to eliminate the need to
feather the edge of the new asphalt surface.

All asphalt cuttings shall be disposed of by the Contractor at a site located by the City. Any
material dropped on any streets during the disposal operations shall be promptly cleaned
up.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of Portland Cement Concrete for and all
concreting operations relating to, the construction of Portland Cement Concrete
pavements, sidewalks, curbs, gutters, private approaches, bullnoses, median slabs and
other related pavement works. This Specification is applicable to both reinforced and
non-reinforced concrete construction, but not pre-stressed concrete.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled and stored in a careful and workmanlike manner, to the
satisfaction of the Engineer. Storage of materials shall be in accordance with the
requirements of CSA A23.1 latest edition, Clause 9, Storage of Materials, except as
otherwise specified herein.

3.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall conform to CSA A23.1 latest edition.
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3.4 Portland Cement Concrete Constituent Materials

3.4.1 Aggregates

The Contractor shall furnish in writing to the Engineer the location of the sources where
aggregate will be obtained in order that they may be inspected and tentatively approved by
the Engineer. Changes in the source will not be permitted without notification in writing to
and the express approval of the Engineer.

1. Fine Aggregate
Fine aggregate shall conform to the requirements of CSA A23.1 latest edition,
Section 5, Aggregates.

2. Coarse Aggregate
Coarse aggregate shall conform to the requirements of CSA A23.1 latest edition,
Section 5, Aggregates.

The grading of coarse aggregates shall conform to the requirements of Group 1
Aggregate, CSA A23.1 latest edition.

3.4.2 Cement

All cement used shall be Type GU General Use Hydraulic Cement conforming to the
requirements of CSA A3001, Portland Cement.

Cement shall be kept in weather-tight storage that will protect it from moisture and
contamination and in such a manner as to permit inspection, sampling and identification,
where required, of each lot.

Check tests of cement which has been previously approved by the Engineer, will be made
from time to time by the Engineer and any cement which fails to comply with the
requirements of CSA A3001 latest edition will be rejected, notwithstanding any certificate
of acceptance that may have been previously given. Cement, which has been rejected for
any reason, must be removed immediately by the Contractor, at their expense.

3.4.3 Supplementary Cementing Materials

Fly ash can be used as a supplementary cement material. Fly ash for use in Portland
Cement Concrete shall conform to the requirements of CSA A3001 latest edition for Class
Cl fly ash.

Fly ash shall be added to concrete mixtures as a separate constituent material. The use of
blended hydraulic cement is not permitted.
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3.4.4 Water

Water used for mixing concrete shall be clean and free from injurious amounts of oil, acid,
alkali, organic matter or other deleterious substances. It shall be equal to potable water in
physical and chemical properties and should comply with CSA A23.1 latest edition.

3.4.5 Admixtures

No admixture, other than Air-Entraining Agent and Type WN Water Reducing Agent, shall
be used without the written authorization of the Engineer.

1. Air-Entraining Agent
The Air-Entraining Agent shall conform to ASTM C260 latest edition, Standard
Specification for Air Entraining Admixtures for Concrete.

2. Water-Reducing Agent
The Water-Reducing Agent shall be Type A and shall conform to ASTM C494
latest edition, Standard Specification for Chemical Admixtures for Concrete.

3.5 Incidental Materials

3.5.1 Joint Sealer

All joint sealant used shall be low-modulus hot-poured elastic Type IV joint sealant, in
accordance with ASTM D6690-01.

3.5.3 Reinforcing Steel

Reinforcing steel shall be deemed to include all reinforcing bars, tie bars, dowel bars and
bar mat reinforcement, including all bar accessories. All reinforcing steel shall be supplied
according to the type and dimensions specified.

All reinforcing steel shall conform to the requirements of CSA Standard G30.12-M,
Billet-Steel Bars for Concrete Reinforcement. If, in the opinion of the Engineer, any
reinforcing steel provided for the concrete works that exhibits flaws in manufacture or
fabrication, such material shall be immediately removed from the site and replaced with
acceptable reinforcing steel.

a) Bar Mat Reinforcement shall be Grade 300 bars with all bar intersections welded
by an electric resistance spot welder. Welding shall be done in such a manner that
the minimum requirements for tensile strength and yield point of the reinforcing
steel shall be met when a specimen is tested across points of weld.
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b) Longitudinal bars shall be plain bars. Transverse bars may be plain bars or
deformed bars.

c) Bar mats with defective spot welds or with spot welds that have been broken while
in transit, or during handling or placing operations, shall be replaced or repaired to
the satisfaction of the Engineer prior to installation.

d) Deformed Reinforcing Bars shall be Grade 300 deformed bars.

e) Tie Bars shall be Grade 300 epoxy coated deformed bars.

f) Dowel Bars shall be Grade 300 epoxy coated plain bars.

g) Bar Accessories shall be of a type approved by the Engineer.

All reinforcing steel shall be straight and free from paint, oil, mill scale and injurious defects.
Rust, surface seams, or surface irregularities will not be cause for rejection provided that
the minimum dimensions, cross-sectional area and tensile properties of a hand
wire-brushed specimen are not less than the requirements of CSA Standards G30.12M.

3.5.4 Epoxy-Coating

For all new construction, or where specified in the Special Provisions, tie bars, dowels and
stirrups for separate curbs shall be shop-coated with epoxy conforming to the requirements
of ASTM Standard D3963. All bar ends shall be free of burs and distortions. All visible
defects in the epoxy-coating shall be field-coated with epoxy touchup paint.

3.5.5 Liquid Membrane-Forming Curing Compound

Curing compound shall be Type 2, white-pigmented, liquid membrane-forming curing
compound conforming to the requirements of ASTM Standard C309.

3.5.6 Polyethylene Film

Polyethylene film shall be clear or white opaque and conform to the requirements of ASTM
Standard C171.

3.5.7 Bonding Agent

Epoxy resin shall be of a type conforming to the requirements of ASTM Standard C881.
Type 1, Grade 3 epoxy shall be used for bonding tie bars and dowels into hardened
concrete.

Bonding agents for bonding tie bars and dowels into holes in hardened concrete other than
epoxy resin may be permitted provided that they develop a minimum pullout resistance of
50 kN within 48 hours after installation.
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|3.5.8 Form Coating

Form coating shall be of a type approved by the Engineer.

|3.5.9 Miscellaneous Materials

Miscellaneous materials shall be of the type specified on the Drawings or approved by the
Engineer.

4. DESIGN REQUIREMENTS

4.1 Mix Design Statement

For each type of concrete to be used, the Contractor shall provide the Engineer with a Mix
Design Statement certifying the constituent materials and mix proportions that will be used
in the Portland Cement Concrete. The Contractor shall also supply evidence to the
Engineer that the mix proportions selected will produce concrete of the specified strength,
workability and yield.

A water-reducing agent as approved by the Engineer and not exceeding the
manufacturer's recommended quantity may be used. Where additional water-reducing
agent is required, written approval shall be obtained from the Engineer.

This Mix Design Statement shall be submitted to the Engineer at least one week prior to
the delivery of any concrete to the job site. Once approved by the Engineer, all concrete
shall be supplied in accordance with this Statement, which shall be called the Job Mix
Formula.

Class CI Fly Ash shall not replace Portland Cement by more than twenty percent (20%) by
mass of the total cementitious content in the mix.

No changes in Job Mix Formula will be permitted without following the above procedure.
4.2 Concrete Strength and Workability

In accordance with CSA A23.1 latest edition, the concrete mix shall be proportioned such
as to yield concrete having the strength and workability, as follows:

1. Type 1 Concrete for Pavements, Commercial Approaches, Curb & Gutter
Sections, Carry-Through Gutters, Curbs, Monolithic Curb and Sidewalks, Bullnoses
a. Class of Exposure: C-2
b. Minimum Specified Compressive Strength @ 28 days: 32 MPa
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c. Minimum Cementitious Content: 340 kg/m?3
d. Maximum Water/Cementitious Ratio: 0.45
e. Maximum Slump: 70 +/- 20mm
i. Slip Form Paving Slump: 50 +/- 20mm
f. Aggregate Size: 20 mm
Nominal
g. Air Content: 5.0% to 8.0%
2. Type 2 Concrete for all other related Concrete Works
a. Minimum Specified Compressive Strength @ 28 days: 30 MPa
b. Minimum Cementitious Content: 320 kg/m?
c. Maximum Water/Cementitious Ratio: 0.49
d. Maximum Slump: 80 +/- 20mm
e. Aggregate Size: 20 mm
Nominal
f.  Air Content: 5.0% to 8.0%

4.3 Concrete for Early Opening of Pavements

It shall be the responsibility of the Contractor to modify the mix design, as required, in order
to ensure that the minimum compressive strength of the concrete pavement is 20 MPa and
is achieved within the early opening requirements of the Contract.

The mix design statement for this concrete shall be submitted to the Engineer in
accordance with this Specification. The requirements of Clause 4.2 shall also apply to
concrete for early opening of pavement.

5. SUPPLY OF MATERIALS

5.1 Concrete Supply

Unless otherwise specified, the use of a ready-mixed concrete plant certified by the
Manitoba Ready Mix Concrete Association only will be permitted. Concrete shall be
proportioned, mixed and delivered in accordance with the requirements of CSA A23.1
latest edition, Clause 18, Production of Concrete, except that the transporting of ready-
mixed concrete in non-agitating equipment is not permitted without the written permission
of the Engineer.

The discharge of ready-mixed concrete from the transit mixer shall be completed within
1 hour after the introduction of the mixing water to the cement and aggregates, unless an
extension of time is authorized by the Engineer.
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All delivery tickets shall indicate the time of batching.

The Contractor shall maintain all equipment used for handling and transporting the
concrete in a clean condition and proper working order.

6. EQUIPMENT

All equipment shall be of a type approved by the Engineer. The equipment shall be in good
working order, kept free from hardened concrete or foreign materials and shall be cleaned
at frequent intervals.

7. CONSTRUCTION METHODS

7.1 Subgrade, Subbase and Base Course Construction

No concrete work shall commence until the construction of subgrade, subbase and base
course has been completed and has been approved by the Engineer.

7.2 Forms

Forms for concrete shall be constructed of steel or wood and shall be sufficiently rigid to
prevent lateral or vertical distortion from the loading environment to which the forms will be
subjected. All forms shall be set to the design grades, lines and radii as specified by the
Engineer. Forms shall be adequately anchored and firmly set over bearing areas to
prevent displacements during concrete placement. All formwork in place shall be subject to
inspection and correction of grade and alignment prior to and at any time during, concrete
placement.

The surfaces of all formwork to come in contact with the concrete shall be thoroughly
cleaned and treated with form coating before concrete placement. The form coating shall
be applied by brush or spray so as to give the forms an even coating without excess or drip
and shall not be allowed to get on any reinforcing steel. The form coating shall not cause a
softening or permanent staining of the concrete surface and, further, it shall not impede the
proper functioning of the curing compound.

Forms shall not be removed for a period of at least twenty-four (24) hours after the
concrete placement has been completed. Removal of forms shall be done in a careful and
workmanlike manner in order to avoid damage to, or spalling of, the concrete.
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7.3 Placing Reinforcing Steel

7.3.1 Reinforced Concrete Pavement

All reinforcing steel shall be positioned as shown on the Drawings and shall be held in
place by positive and satisfactory means so that the correct position of the reinforcing steel
will be maintained after the concrete has been placed, vibrated and finished. If reinforcing
steel is displaced during concrete placing operations, concrete placement shall cease and
shall not resume until the displaced reinforcing steel has been reset to its true design
position.

Field lap joints shall be securely wired or clipped. Splices, other than those shown on the
Drawings or approved by the Engineer, will not be permitted. Splices shall have a length
sufficient to develop the full strength in bond of the bar and shall be well distributed and
only located in areas of low tensile stress. Reinforcing steel shall be securely fastened at
all laps, intersections and splices.

Longitudinal steel bars, which cross transverse joints, shall be aligned parallel to the
centreline and surface of the slab with a maximum allowable tolerance of +/- 6 mm from
the transverse joint to the end of the bar.

Once all reinforcing steel is in position, it shall be inspected and approved by the Engineer
before any concrete is placed. Otherwise the concrete will be rejected by the Engineer and
shall be removed by the Contractor at his own expense.

7.3.2 Plain Concrete Pavement

Tie bars shall be positioned as shown on the Drawings and shall be held in place by
positive and satisfactory means so that the correct position of the tie bars will be
maintained after the concrete has been placed, vibrated and finished. If tie bars are
displaced during concrete placing operations, concrete placement shall cease and shall
not resume until the displaced tie bars have been reset.

7.3.3 Plain-Dowelled Concrete Pavement

Dowels shall be located at all transverse contraction joints by means of an approved dowel
assembly positioned as shown on the drawings. The methods for fastening the dowel
assembly to the base shall be subject to the approval of the Engineer. The dowels shall be
aligned parallel to the centreline and surface of the slab with a maximum allowable
tolerance of +/- 12 mm. The dowel assemblies shall be fabricated sufficiently rigid so the
dowels are held in alignment within the specified tolerance, both horizontally and vertically,
until the concrete placing and setting cycle is complete.
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For dowel assemblies with side members and ties, the dowels shall be securely fastened
at alternate ends to the side members to prevent any movement of the dowels.

All dowels shall be thoroughly coated at the site with a thin uniform coating of MC-250 cut-
back asphalt or approved equal bond breaker for the length of the dowel. The bond
breaker coating shall be smooth and free of voids.

The position of the dowel assembly shall be clearly marked by the Contractor on the forms
or by stakes so that the location of the transverse joint can be accurately located for joint
construction.

Tie bars shall be positioned as shown on the Drawings. They shall be place at mid-depth
of the pavement and parallel to the pavement surface and the transverse joints. The use of
90° bent tie bars will not be allowed.

If dowels or tie bars are displaced during concrete placing operations, concrete placement
shall cease and shall not resume until the displaced dowels or tie bars have been reset to
the true design position.

Once dowels and tie bars are in position, they shall be inspected and approved by the
Engineer before any concrete is placed. Otherwise the concrete will be rejected by the
Engineer and shall be removed by the Contractor at his own expense.

7.3.4 Tying Into Existing Pavement

Where a new slab is to be tied into an existing slab along a longitudinal joint, the
Contractor shall install tie bars into the existing slab. Holes shall be drilled in the existing
pavement, 16 mm in diameter by a minimum of 230 mm deep. Particular care shall be
exercised to ensure that no damage to the pavement results from such drilling operation.
Any damage shall be repaired at the Contractor's expense to the satisfaction of the
Engineer.

Holes shall be thoroughly cleaned prior to installation of epoxy. Epoxy, as approved by the
Engineer, shall be mixed in accordance with manufacturer's instructions.

Using a method approved by the Engineer, the hole shall be thoroughly coated with epoxy.

After the hole has been cleaned and lined with epoxy, a No.15 tie bar shall be driven into
the hole.

Where a new slab is to be tied into an existing slab along a transverse joint, the Contractor
shall install dowels into the existing slab. Holes shall be drilled in the existing pavement, 20
mm in diameter by a minimum of 380 mm deep. Particular care shall be
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exercised to ensure that no damage to the pavement results from such drilling operation.
Any damage shall be repaired at the Contractor's expense to the satisfaction of the
Engineer.

The hole shall then be cleaned and a 20 mm dowel shall be driven into the hole.

Dowels shall be installed parallel to one another and to the longitudinal direction of the
pavement. A maximum tolerance of 10 mm in the vertical and horizontal position is
permitted.

Once all reinforcing steel is in position, it shall be inspected and approved by the Engineer
before any concrete is placed. Otherwise the concrete will be rejected by the Engineer and
shall be removed by the Contractor at his own expense.

7.4 Joints

Contraction, longitudinal and construction joints shall be constructed as directed by the
Engineer. The joints shall be vertical and not deviate more than 15 mm from the horizontal
alignment specified. All joints in pavement slabs shall be continuous through the curbs.

Expansion joints shall be constructed only where new concrete is being placed up against
existing non-pavement structures, or where directed by the Engineer. A 15 mm thick fibre
joint filler shall be installed in expansion joints. The fibre joint fill shall extend from the base
of the concrete slab up to the concrete surface, but no higher.

Where concrete is to be placed against an existing pavement structure, the joint shall be
constructed as directed by the Engineer.

Contraction joints shall be saw-cut in succession by a single cut, 3mm wide, to the depths
and alignments as shown on the Drawings, or as directed by the Engineer. Saw-cutting
shall occur as soon as the concrete is sufficiently hard so that it will not be raveled or
damaged by the blade. The time at which all such saw-cutting is to be undertaken shall be
determined by the Contractor. The Contractor shall be wholly responsible for all concrete
defects arising from this operation and shall further correct or replace all such defective
concrete as may be required in the opinion of the Engineer. The costs of all corrective
measures shall be borne entirely by the Contractor and rejected concrete shall be removed
by and at the expense of the Contractor clear of the site of the work.

When construction joints are to be sealed, the joint must be second cut to a width of
10mm and a depth of 30mm.

Immediately after the sawing of each joint, the joint and the concrete surface shall be
cleaned of all residue left by the sawing operation. When the joint is wet cut, the cleaning
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shall be done by water jet having sufficient volume and pressure to remove the residue.
When the joint is dry cut, the cleaning shall be done by air jet having sufficient volume and
pressure to remove the residue. Alternative methods of cleaning joints must be approved
by the Engineer.

Longitudinal joints shall be saw-cut. When the longitudinal joint is saw-cut, the Contractor
shall ensure that any residue cleaned from the longitudinal joint does not go into the
previously cleaned contraction joints. For lane-at-a-time paving only, the longitudinal joint
may be constructed by initially depressing an approved tool into the plastic concrete or by
installing a filler strip which shall remain in place until the concrete has attained its initial set
and shall then be saw-cut to the width and depth shown on the standard details.

Formed joints for sidewalks not greater than 1.5 metres in width may be constructed by
depressing an approved tool into the plastic concrete or by installing an approved parting
strip, which is to be left in place.

When the concrete has begun to cure sufficiently to prevent flow together, joints shall be
installed on the curb and gutter, not more than 3 metres apart and the penetration shall be
between 20% and 25% of the thickness of the concrete section being jointed.

7.5 Concrete Placement

No concrete shall be placed until the Engineer has examined and approved the layout of
the forms, reinforcing steel, dowels, tie bars and joints and the condition and grade of the
compacted base course.

The placing of concrete on a base course which is too wet or too dry, or which is frozen,
will not be permitted. The prepared grade shall be sufficiently moist to prevent absorption
of water from the freshly placed concrete, but must be free from mire or water ponding.
The temperature of the fresh concrete shall not be less than 10.0°C nor greater than 30.0°,
as measured at time of placing.

Concrete shall be deposited in the forms as nearly as practicable to its final position in a
rapid and continuous operation in such a manner as to require as little rehandling as
possible and to avoid segregation and separation of the materials.

The sequence of concrete placement shall be arranged so that no concrete that has
partially hardened will be subjected to injurious vibration or shock.

The vertical height of free fall of concrete shall not exceed 1.5 m. For falls greater than
1.5 m, or if segregation occurs, chutes or spouts designed to prevent segregation of the
concrete shall be used. They shall be moved about as required by the Engineer.



PORTLAND CEMENT CONCRETE SPEC CS6800 | 12
R24

Concrete shall be placed while fresh and before it has taken its initial set. Re-tempering of
partially hardened concrete with additional water will not be permitted.

The deposited concrete shall be spread by means of a mechanical spreader or by an
approved hand method. The surface of the concrete shall then be struck off by mechanical
means in a manner such that when the concrete is vibrated and screeded, the finished
concrete will conform to the cross-section and elevation shown on the Drawings.

In areas inaccessible to mechanical equipment, after the concrete has been vibrated, the
surface of the concrete shall be struck-off manually with appropriate tools and in an
approved manner so that the concrete will conform to the cross-section and elevation
specified by the Engineer. Neat cement or mortar shall not be used to facilitate the finishing
surfaces.

Only mechanical vibrators shall be used to consolidate the concrete. Spading, hand
tamping, using puddling rods, or using other similar methods will not be permitted in place
of vibration.

Vibration shall be applied at the point of deposit and in areas of freshly deposited concrete.
Vibrators shall be inserted into and withdrawn out of the concrete slowly. Vibrations shall
be of sufficient duration and intensity to thoroughly consolidate the concrete, but shall not
be continued so as to cause segregation. Vibrators shall not be used for flowing the
concrete or spreading it into place.

Concrete shall be worked thoroughly around any reinforcement, around embedded fixtures
and into the angles and corners of the forms. During placement, concrete shall be
sufficiently vibrated with suitable equipment to secure close bond with the reinforcement, to
eliminate entrapped air voids and to ensure a homogeneous structure and adequate
consolidation. Particular care shall be given to placing and vibrating the concrete along the
faces of the forms to ensure a dense, smooth surface devoid of imperfections.

Once the placing and vibrating of the concrete has been completed, the forms shall not be
jarred and any projected reinforcing steel shall not be disturbed for a period of at least
twenty-four hours.

7.6 Concrete Finishing

Finishing shall be regulated in order that quality of the surface is not impaired by
overworking and by bringing excessive fines and water to the surface. The use of steel
trowels is not permitted.

Prior to final finishing, the surface grade of concrete slabs shall be checked to an accuracy
of plus or minus 5 mm with a 3 metre long metal straight edge, unless otherwise
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specified in the Specifications for the Work. The straight edge shall be drawn across the
pavement in a scarping motion to identify deviations for immediate correction. The straight
edge shall be advanced one-half of its length for successive checks.

After floating, the surface grade of concrete slabs shall be checked with a three metre
(3 m) long metal straight edge to an accuracy of plus or minus five millimetres (5 mm),
unless otherwise specified by the Engineer.

Following completion of floating operations, but prior to initial set of the concrete, the edges
of all concrete slabs shall be carefully finished with an appropriate edging tool.

Upon completion of finishing operations and when excessive moisture has evaporated, the
plastic surface of the pavement shall be given a textured finish by means of broom
finishing with a steel or fibre broom or a type approved by the Engineer at right angles to
the direction of traffic. Surface depressions introduced by the broom strands in the
brooming operations shall not be more than three millimeter (3 mm) deep. Broom finishing
will similarly be required for surfaces of private approaches, gutters, bullnose slabs, boule-
vard and median slabs and other related slabs. Broom finishing will not be required when
the concrete does not form the finished surface.

7.7 Concrete Curing

Immediately following concrete finishing, the surface of the concrete shall be treated with a
liquid membrane-forming curing compound. The rate of application shall not be less than
that recommended by the manufacturer. As soon as the side forms are stripped, the edges
of all concrete slabs shall be sprayed. In the case of slip form paving, the edges shall be
treated at the same time as the pavement surface.

Liquid membrane-forming curing compound shall not be used when the pavement is
otherwise protected from cold weather by polyethylene film for a period of not less than five
(5) days.

7.8 Joint Sealing

The joint must be surface dry at the time of filling.

Backer Rods are to be installed immediately following the cleaning and prior to applying
the joint sealant. They are to be installed to the required depth to achieve the required
shape factor. They shall be installed using a double wheel steel roller and must not be
punctured or stretched during installation.

Joint sealant shall be placed so that upon cooling, the sealant will be flush with the
pavement surface. Sealant shall be applied from the bottom of the opening and up. For
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deep or wide openings, joint sealant is to be applied in two operations to minimize
shrinkage.

Overfilling of joints shall not be permitted. Overfilled joints shall have excess material
removed to the satisfaction of the Engineer. Contractor must avoid spilling sealant on the
pavement surface.

No traffic or construction equipment shall be allowed to trail over the sealed joints until the
sealant has cooled to ambient temperature.

7.9 Climatic Conditions

The Contractor shall be responsible for taking all necessary measures to protect freshly
laid concrete from climatic conditions including hot weather, wind, rain, sleet, snow and
cold weather, to the satisfaction of the Engineer.

Concrete shall be adequately protected from freezing for a minimum of five (5) days after
completion of placing operations, or longer as required to ensure that the pavement
opening requirements are met. A minimum requirement for protection shall be provided as
follows when the air temperature as forecast by Environment Canada is:

0°C to -3°C The concrete shall be covered with polyethylene film.
Below -3°C Two sets of polyethylene film covering separated by 300 mm of dry straw.

Concrete damaged as a result of inadequate protection against climatic conditions shall be
removed and replaced by the Contractor at his own expense.

7.10 Opening to Traffic

In no case shall traffic or construction equipment be allowed on the pavement until the
concrete has reached a minimum compressive strength of 20 MPa, as determined by
additional field cured cylinders.

Before the pavement may be opened to fraffic and/or before the Contractor may
commence boulevard-grading operations, the pavement joints shall be filled with joint
sealer in accordance with this Specification.

The Engineer's decision as to when the pavement will be opened to traffic or construction
equipment shall be final.
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8. QUALITY CONTROL

8.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer, including all
operations from the selection and production of materials through to the final acceptance of
the specified work. The Contractor shall be wholly responsible for the control of all
operations incidental thereto notwithstanding any inspection or approval that may have
been previously given. The Engineer reserves the right to reject any materials or works
that are not in accordance with the requirements of this Specification.

8.2 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 determine whether the concrete is being supplied in accordance with this
Specification.

8.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineer in accordance with Section 3 of this Specification.

8.4 Concrete Quality

Quality control tests will be used to determine the acceptability of the concrete supplied by
the Contractor.

The Engineer shall obtain samples of concrete and of the constituent materials required for
quality control tests. The Contractor shall make no charge for these materials.

The frequency and number of concrete quality control tests shall be in accordance with the
requirements of CSA A23.1 latest edition. Tests shall include, but not be limited to, slump
tests, air content tests and compressive strength tests.

If a measured air content or slump test falls outside the specified limits, a second test shall
be made. In the event of a second test failure, the Engineer reserves the right to reject the
batch of concrete represented.

Where compressive strengths do not meet the specifications, the Engineer shall require
actions be taken in accordance with CSA A23.1 latest edition. All costs associated with
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additional testing including core removal, core testing and repair of core holes shall be the
responsibility of the Contractor.

8.5 Concrete Pavement Roughness

As a basis for acceptance, the surface of the finished concrete pavement shall be checked
with a 3 metre long metal straight edge to an accuracy of plus or minus 5 mm. Areas of
pavement that do not meet these tolerances shall be corrected to the satisfaction of the
Engineer.

8.6 Addition of Water and/or Air Entraining Admixture

After initial mixing, no water and/or air entraining admixture may be added except if, at the
start of discharge the measured slump of the concrete or the measured air content of the
concrete is less than that specified and no more than 60 minutes have elapsed from the
time of batching to the start of discharge. Water added shall not exceed 12 litres per cubic
metre as measured by an approved measuring device.

Air entraining admixture shall be added as required to meet specified allowable air content
ranges. The mixer drum shall be turned a minimum of 30 revolutions at mixing speed and
the slump and air content shall be retested.

8.7 Correction Action

Acceptance criteria for compressive strengths of laboratory cured cylinders shall conform
with CSA A23.1 latest edition. The Contractor shall, at his own expense, correct such work
or replace such materials found to be defective under this Specification in an approved
manner to the satisfaction of the Engineer.
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1. GENERAL CONDITIONS

The General Conditions, Standard Provisions and Special Provisions attached hereto shall
apply to and be a part of this Specification.

2. DESCRIPTION

This Specification shall cover the operations relating to the construction of Portland
Cement concrete sidewalks.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled in a careful and workmanlike manner, to the satisfaction of
the Engineer.

3.3 Testing and Approval

All materials supplied under this Specification shall subject to inspection and testing by the
Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If,
in the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his own expense.

3.4 Portland Cement Concrete Constituent Materials

Portland Cement concrete constituent materials shall conform to the requirements of
Specification CS6800.
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3.5 Incidental Materials

Incidental materials shall conform to the requirements of Section 3.5 of Specification
CS6800.

4. SUPPLY OF MATERIALS

4.1 Concrete Supply

Unless otherwise specified in the Special Provisions of the Contract, the use of a ready-
mixed concrete plant only will be permitted. Concrete shall be proportioned, mixed and
delivered in accordance with the requirements of CAN3-A23.1, Section 18, Production of
Concrete, except that the transporting of ready-mixed concrete in non-agitating equipment
is not permitted without the written permission of the Engineer.

The discharge of ready-mixed concrete from the transit mixer shall be completed within 1
hour after the introduction of the mixing water to the cement and aggregates, unless an
extension of time is authorized by the Engineer.

All delivery tickets shall indicate the time of batching.

The Contractor shall maintain all equipment used for handling and transporting the
concrete in a clean condition and proper working order.

5. EQUIPMENT

All equipment shall be of a type approved by the Engineer. The equipment shall be in good
working order, kept free from hardened concrete or foreign materials and shall be cleaned
at frequent intervals.

6. CONSTRUCTION METHODS

6.1 Subgrade Construction

No concrete work shall commence until the excavation has been completed in accordance
with Specification CS6000 and the Drawings and has been approved by the Engineer.

Subgrade compaction shall be completed in accordance with Specification CS6000.

Where required as a leveling course, a minimum thickness of 150 mm of approved
material shall be supplied and placed in accordance with Specification CS6000.
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6.2 Forms

Forms for concrete shall conform with Section 7.2 of Specification CS6800.

6.3 Joints

Sidewalk joints shall be constructed, where required, in accordance with the details shown
on the Drawings or as directed by the Engineer. The joints shall be vertical and shall not
deviate more than 15 mm from the horizontal alignment shown on the Drawings.

Expansion joints shall be constructed only where new concrete is being placed up against
existing non-pavement structures or where directed by the Engineer. A 15 mm thick fibre
joint filler shall be installed in expansion joints. The fibre joint filler shall extend from the
base of the concrete slab up to the concrete surface, but no higher.

Joints shall be saw-cut by approved methods to the dimensions shown on the Drawings as
soon as the concrete is sufficiently hard so that it will not be raveled or damaged. The time
at which all such saw-cutting is to be undertaken shall be determined by the Contractor.
The Contractor shall be wholly responsible for all concrete defects rising from this
operation and shall further correct or replace all such defective concrete as may be
required in the opinion of the Engineer. The costs of all corrective measures shall be borne
entirely by the Contractor and rejected concrete shall be removed by and at the expense of
the Contractor clear of the site of the work.

During saw-cutting operations, the Contractor shall take necessary measures to protect
adjacent properties and structures from the saw-cut residue.

Formed joints for sidewalks not greater than 1.5 metres in width may be constructed by
depressing an approved tool into the plastic concrete or by installing an approved parting
strip, which is to be left in place.

6.4 Concrete Placement

Concrete shall be placed in accordance with Section 7.5 of Specification CS6800.

6.5 Concrete Finishing

Concrete finishing shall be carried out in accordance with Section 7.6 of Specification
CS6800.
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6.6 Concrete Curing

Concrete curing shall be carried out in accordance with Section 7.7 of Specification
CS6800.

6.7 Weather Conditions

The Contractor shall be responsible for taking all necessary measures to protect freshly
laid concrete from adverse weather conditions, including hot weather, wind, rain, sleet,
snow and cold weather, to the satisfaction of the Engineer.

Concrete shall be adequately protected from freezing for a minimum of five (5) days after
completion of placing operations, or longer as required to ensure that the pavement
opening requirements are met. A minimum requirement for protection shall be provided as
follows when the air temperature as forecast by Environment Canada is:

0°Ct0-3°C  The concrete shall be covered by polyethylene film.

Below -3°C  Two sheets of polyethylene film covering separated by 300 mm of dry
straw.

Concrete damaged as a result of inadequate protection against weather conditions shall
be removed and replaced by the Contractor at his own expense.

7. QUALITY CONTROL

All workmanship and all materials furnished and supplied under this Specification shall
conform to Specification CS6800.
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1. GENERAL CONDITIONS

The General Conditions, Standard Provisions and Special Provisions attached hereto shall
apply to and be a part of this Specification.

2. DESCRIPTION

This Specification shall cover all operations relating to renewal of curb, curb and gutter and
other works relating to the renewal of designated sections of existing curb.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled in a careful and workmanlike manner, to the satisfaction of
the Engineer.

3.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If,
in the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his own expense.
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3.4 Bonding Agent

Epoxy resin shall be of a type listed in the approved products list conforming to the
requirements of ASTM Standard C881. Type 1, Grade 3 epoxy shall be used for bonding
tie bars and dowels into hardened concrete.

Bonding agents for bonding tie bars and dowels into holes in hardened concrete other than
epoxy resin may be permitted provided that they develop a minimum pullout resistance of
50 kN within 48 hours after installation. Alternative bonding agents are listed in the
approved products list.

3.5 Concrete Materials
All concrete materials shall conform to the requirements of Specification CS6800.
3.6 Miscellaneous Materials

Miscellaneous materials shall be of the type specified on the Drawings or approved by the
Engineer.

4. CONSTRUCTION METHODS

4.1 Portland Cement Concrete Curb Renewal

The Contractor shall reconstruct sections of Portland Cement concrete curb at the
locations designated on the Drawings and at any other locations designated by the
Engineer.

Renewal of a designated section of concrete curb shall be understood to mean all works
and materials required in the removal, loading, disposal, construction and restoration in the
vicinity of a new section of Portland Cement concrete curb in accordance with the
requirements of Specification CS6800 and the Drawings.

The Contractor shall saw-cut the curb at each end of the length designated for renewal,
carefully break down the concrete curb to the top of the existing pavement slab and
remove all loose concrete.

Care shall be taken to ensure that the reinforcing steel in the existing curb is not damaged
and that the saw-cut edges are not chipped or broken. Disposal of material shall comply
with the requirements of Section 4.2 of this Specification.

For Portland Cement concrete pavements with an existing asphaltic concrete overlay, the
existing overlay may be removed from immediately in front of the curb to permit the
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construction of the new curb. After the curb reconstruction is completed, new asphaltic
concrete paving mix is to be placed back in front of the new curb in accordance with the
requirements of Specification CS6600.

Where a curb and gutter section is being removed, the Contractor shall saw-cut the curb
and gutter at each end of the length designated for renewal and carefully break down the
existing concrete in the curb and gutter section. Where possible, existing tie bars and
reinforcing steel encountered during removal operations shall not be damaged.

The Contractor shall excavate immediately back of curb only that material necessary to
permit construction of the new curb.

Where approved by the Engineer, the Contractor shall utilize the existing stirrups or dowels
where possible in replacing the curb, in accordance with the requirements of Specification
CS6800 and the Drawings.

When there is no reinforcing steel in the existing curb or when the existing reinforcing steel
is damaged, in poor condition or missing, the Contractor shall supply new reinforcing steel
in conformance with the Drawings.

Installation of deformed bars into existing and new pavements shall be in accordance with
Section 7.3 of Specification CS6800 and shall be considered incidental to the cost of the
curb renewal.

Existing reinforcing steel that is acceptable to the Engineer shall be cleaned of all loose
concrete and surface rust prior to the placing of the new concrete. Immediately prior to the
placing of new concrete, the exposed ends of the existing concrete curb and the existing
concrete pavement shall be thoroughly cleaned. Joints shall be saw-cut or hand formed in
the reconstructed section of curb at the locations of the pavement joints in accordance with
the requirements of Specification CS6800.

After the curb reconstruction is completed, the excavated boulevard or median area back
of curb shall be backfilled, compacted and graded to finished boulevard grade in
accordance with the requirements of Specification CS6000.

4.2 Disposal of Material

Disposal of material shall be understood to mean the hauling of a material from the site
and the unloading and grading of the material in a manner satisfactory to the Engineer at a
disposal site indicated in the Special Provisions.

If a disposal site is not indicated in the Special Provisions, the Contractor shall locate a
disposal site approved by the Engineer.
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Material dropped or spilled on any street during the hauling operations shall be promptly
cleaned up by and at the expense of the Contractor, to the satisfaction of the Engineer.

4.3 Maintenance of Traffic

The renewal of curb sections must proceed in such a manner as to conform with the
requirements for maintenance of traffic as set out in the General Conditions or as directed
by the Engineer.

5. QUALITY CONTROL

5.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

5.2 Corrective Action

The Contractor shall, at his own expense, correct such work or replace such materials
found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

The General Conditions, Standard Provisions and Special Provisions attached hereto shall
apply to and be a part of this Specification.

2. DESCRIPTION

This Specification shall cover all operations relating to the supply and placement of grouted
riprap and other works relating to the placing of grouted riprap.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled in a careful and workmanlike manner, to the satisfaction of
the Engineer.

3.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If,
in the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his own expense.

3.4 Rock

Rock for riprap shall consist of hard, dense, durable rock. The rock shall be fieldstone,
boulders or quarry rock, resistant to the air and water and suitable in all other respect for
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the purpose intended. The stones shall range in size from 100 mm to 300 mm in diameter,
with at least 75 percent ranging from 100 mm to 200 mm in diameter. The rock for riprap
shall be approved by the Engineer prior to placing.

3.5 Concrete Grout

All concrete grout shall be 30 MPa compressive strength at 28 days and shall conform with
the requirements of Specification CS6800.

3.6 Miscellaneous Materials

Miscellaneous materials shall be of the type specified on the Drawings or approved by the
Engineer.

4. CONSTRUCTION METHODS

4.1 Preparation of Existing Ground

The bed for riprap shall be trimmed to the lines as shown on the Drawings or as staked in
the field by the Engineer, prior to placing any riprap. No riprap shall be placed until the bed
has been inspected and approved by the Engineer.

4.2 Grouted Stone Riprap

The outside perimeter of the riprap shall be constructed using a vertical formed edge equal
to the depth of the grout layer.

Any and all tie bars and/or reinforcing steel shall be placed as shown on the drawings
and/or as directed by the Engineer

The concrete grout shall be placed on the approved bed as shown on the drawings and
shall be a minimum of 300 mm in thickness. The grout surface shall be stricken and rough
floated with wooden tools to present an even, closed surface. Rocks shall then be placed
and worked into the grout so that 75% of the rock’s diameter is embedded into the grout.
Rocks shall be positioned in the grout so that a spacing of between 150 mm and 250 mm
exists between rocks. The area around each rock shall be finished with a brush or other
tool in order to eliminate any voids or pockets in the surface finish. No rocks shall be
placed within 300 mm of the outside edge of the riprap area.

After initial set of the grout, the portion of the rocks projecting above the grout layer shall be
thoroughly cleaned of grout by sandblasting, to the satisfaction of the Engineer. Following
sandblasting, all loose material shall be removed from the site.
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5. QUALITY CONTROL

5.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

5.2 Corrective Action

The Contractor shall, at his own expense, correct such work or replace such materials
found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

The General Conditions, Standard Provisions and Special Provisions attached hereto shall
apply to and be a part of this Specification.

2. DESCRIPTION

This Specification shall cover all operations relating to the supply and placement of random
stone riprap and other works relating to the placing of random stone riprap.

The work to be done by the Contractor under this Specification shall include the supply of
all materials and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled in a careful and workmanlike manner, to the satisfaction of
the Engineer.

3.3 Testing and Approval

Materials supplied under this Specification shall be subject to inspection and testing by the
Engineer or by the Testing Laboratory designated by the Engineer. There shall be no
charge to the City for any materials taken by the Engineer for testing purposes.

All materials shall be approved by the Engineer before any construction is undertaken. If,
in the opinion of the Engineer, such materials, in whole or in part, do not conform to the
Specification detailed herein or are found to be defective in manufacture or have become
damaged in transit, storage or handling operations, then such material shall be rejected by
the Engineer and replaced by the Contractor at his own expense.

3.4 Rock

Rock for riprap shall consist of hard, dense, durable rock. The rock shall be fieldstone,
boulders or quarry rock, resistant to the air and water and suitable in all other respect for
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the purpose intended. The stones shall range in size from 100 mm to 300 mm in diameter,
with at least 75 percent ranging from 100 mm to 200 mm in diameter. The rock for riprap
shall be approved by the Engineer prior to placing.

3.5 Filter Fabric

Filter fabric shall be a heavyweight non-woven polyester geotextile. Approved products are
Armtec 350, Mirafi 1120 N, or Nilex NW120.

3.6 Miscellaneous Materials

Miscellaneous materials shall be of the type specified on the Drawings or approved by the
Engineer.

4. CONSTRUCTION METHODS

4.1 Preparation of Existing Ground

The bed for riprap shall be trimmed to the lines as shown on the Drawings or as staked in
the field by the Engineer, prior to placing of the filter fabric or riprap. No fabric or riprap
shall be placed until the bed has been inspected and approved by the Engineer.

4.2 Filter Fabric

Filter fabric shall be installed directly on the prepared slopes. The limits shall be the limits
of the riprap material as shown on the Drawings and as directed by the Engineer. The filter
fabric shall be rolled loosely over the slope so it will conform to the contours of the terrain.

Adjacent strips of the fabric shall be overlapped by a minimum of 600 mm. Care must be
taken to avoid puncturing or tearing the material. Any damaged filter fabric shall be
replaced by the Contractor at his own expense.

4.3 Random Stone Riprap

Riprap shall be dumped or rolled into place in such a manner that the larger stones are
uniformly distributed and smaller rocks serve to fill the space between the larger rocks.
Sufficient handwork shall be done to procure a neat and uniform surface with the thickness
as shown on the Drawings.

The Contractor shall be responsible for removal, off-site, of all surplus excavated material.
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5. QUALITY CONTROL

5.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

5.2 Corrective Action

The Contractor shall, at his own expense, correct such work or replace such materials
found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the construction of the stormwater retention pond revetment
including supply and placement of geotextile fabric and revetment surface course.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work as hereinafter specified.

3. MATERIAL

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials supplied under this Specification shall
be subject to inspection and testing by the Engineer. There shall be no charge to the City
for any materials taken by the Engineer for inspection purposes.

3.2 Materials

13.2.1 Geotextile Fabric

The geotextile fabric shall be a woven fabric as specified in contract documents.

|3.2.2 Aggregate

The aggregate for the surface course is to be clean, round, crushed rock free of thin
elongated or laminated pieces, organic material, or other deleterious material. At least
90% of the surface course, by actual particle count, consists of angular, cubical
fragments having at least one fractured face. The aggregate is to have a minimum of
50% igneous granite rock content, with the remaining content being primarily dolomite
and hard limestone rock. The gradation of the surface course shall be in accordance
with the table below:
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Cdn. Metric Percent of Total Dry Weight
Sieve Size Passing Each Sieve
50 000 100%
25000 20%-60%
20 000 0%-10%
12 500 0%-1%

3.2.3 Securing Pins

Securing pins shall be 4.8mm diameter steel bars, 450mm long. The pins shall be
fabricated with one pointed end and one flattened end to retain a steel washer. The
steel washers shall have a minimum outside diameter of 40mm.

4. CONSTRUCTION METHODS

4.1 Preparation of Revetment Sub-grade

Excavate the sub-grade in accordance with Specification CS6000. Shape and trim sub-
grade to the lines and depth shown on the Drawings and as directed by the Engineer.
Compact the subgrade for the full width of the excavation to a minimum of 90% of the
Standard Proctor Density.

4.2 Geotextile Fabric

Install geotextile fabric in accordance with the manufacturer's recommendations over
the full width and length of the revetment excavation. Install fabric with the long
dimension parallel to the waterline. Remove lumps and loose material in bottom of
excavation and unroll geotextile fabric smooth, free of tension, stress folds and creases.
Geotextile fabric joints shall overlap a minimum of 1.0m. Install securing pins with
washers at a maximum 1500mm intervals, and 100mm in from the exterior edge. Add
additional pins to prevent slippage of geotextile fabric.

4.3 Revetment Surface Course

Place revetment surface course directly over geotextile fabric to the width and thickness
shown on the Drawings and as directed by the Engineer. The drop height of surface
course shall not exceed 300mm. Spread and level revetment course in a manner that
will not damage the geotextile fabric.
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5. QUALITY CONTROL

5.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer including all
operations from the selection and production of materials through to final acceptance of the
specified work. The Contractor shall be wholly responsible for the control of all operations
incidental thereto notwithstanding any inspection or approval that may have been
previously given. The Engineer reserves the right to reject any materials or works that are
not in accordance with the requirements of this Specification.

5.2 Corrective Action

The Contractor shall, at his own expense, correct such work or replace such materials
found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of subgrade and the supply and installation
of interlocking paving stones, sand and crushed gravel on sidewalks and residential
approaches.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work as hereinafter specified.

3. MATERIAL

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials supplied under this Specification shall
be subject to inspection and testing by the Engineer. There shall be no charge to the City
for any materials taken by the Engineer for inspection purposes.

3.2 Materials

3.2.1 Interlocking Paving Stones

Paving stones shall be as manufactured by Barkman Concrete, type, colour and pattern as
indicated by the Engineer. Paving stones shall conform with the requirements of CAN3-
A231.2, Precast Concrete Pavers.

3.2.2 Crushed Limestone

The crushed limestone shall be well graded and shall have a maximum aggregate size of
20 mm.

3.2.3 Lean Concrete Mix

Lean Concrete Mix shall be supplied as specified in Specification CS6800 and shall have
the following properties:
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Aggregate Size ..........cooiiiiiiiiiii 20 mm nominal
SIUMP e, 25-75mm
Compressive Strength @ 28 days ................ 5-10 MPa
AirContent ..., 5-8%
Cement Content ............ccooviiiiiiiiiiieie, 150 kg/m3

3.2.4 Bedding Sand

Bedding sand shall be fine aggregate as specified in Specification CS6800, with the
exception that the sand shall have a minimum of 30% of the particles larger than three
millimetres (3 mm).

13.2.5 Filler Sand

Filler sand shall have a maximum aggregate size of 2.5 mm.

4. CONSTRUCTION METHODS

4.1 Excavation

The excavation, including removal of existing sidewalk, shall not extend beyond the
specified limits of excavation. The limits of excavation shall be taken as a vertical plane
150 mm beyond the limits of the proposed paving stone sidewalk, unless otherwise
specified.

For paving stone sidewalks and residential approaches, the subgrade shall be excavated
to the minimum depths shown on the Standard Details, unless otherwise directed by the
Engineer.

4.2 Preparation of Subgrade, Subbase and Sand-base

4.2.1 Crushed Limestone Subbase

The construction of subgrade and crushed limestone subbase shall be completed in
accordance with Specification CS6000 and the Drawings.

A layer of compacted crushed limestone shall be placed as shown in the appropriate detail
on the compacted subgrade. On top of this, a 25 mm layer of sand shall be placed.

The bedding sand layer shall be spread and leveled so that the paving stones when
installed are 10 mm higher than the finished grade. No more sand shall be spread than
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can be covered in one day by paving stones. The bedding sand layer shall not be
compacted prior to laying the paving stones.

Supply and placing of bedding sand shall be incidental to the installation of the paving
stones.

No paving stones shall be placed until construction of the underlying layers has been
approved by the Engineer.

4.2.2 Lean Concrete Base

The construction of subgrade shall be completed in accordance with Specification CS6800
and the Drawings.

The construction of a lean concrete base shall follow the enclosure of all utilities (ie. water
valves, parking meter bases, street light pole bases, etc.) with a square concrete collar, to
be a minimum of 225 mm in thickness. The cost of supplying and installing concrete collars
shall be incidental to the installation of the lean concrete base.

The lean concrete base shall be placed to a minimum thickness of 150 mm. The surface
shall be smooth, true to line, grade and cross-section.

On top of the lean concrete base a 15 mm layer of sand shall be placed.

The bedding sand layer shall be spread and leveled so that the paving stones when
installed are 5 mm higher than the finished grade. No more sand shall be spread than can
be covered in one day by paving stones. The bedding sand layer shall not be compacted
prior to laying the paving stones.

The cost of supplying and placing bedding sand shall be incidental to the installation of the
paving stones.

No paving stones shall be placed until construction of the underlying layers has been
approved by the Engineer.

4.3 Installation of Paving Stones

Where the edge support is required, precast concrete curbs shall be installed at locations
determined by the Engineer. Supply and installation of precast concrete curbs shall be
incidental to the installation of the paving stones.

The paving stones shall be installed such that spaces between joints do not exceed three
millimetres (3 mm). Spaces between paving stones shall be uniform and consistent while
maintaining straight and true patterns.



INTERLOCKING PAVING STONES SPEC CS6900 | 4
RO4

Work shall commence with edge stones along the longest straight section of curb or
property line and work towards the opposite edge. Edge stones shall be used around any
structure within the sidewalk limits and along the limits of the sidewalk.

If cutting of paving stones is required, the sawn or sheared edges shall be true, even and
undamaged. Coloured mortar shall be used to fill small voids between blocks and curbs or
other structures.

Paving stones shall be compacted into the sand layer using approved vibratory
compactors until they are at the proper grade, uniformly level and free of any movement.
Filler sand shall then be swept into the joints until full.

Supply and placing of filler sand shall be incidental to installation of the paving stones.
4.4 Regrading Existing Interlocking Paving Stone Installations

As directed by the Engineer, the Contractor shall regrade existing interlocking paving stone
installations.

The Contractor shall carefully remove and clean existing paving stones from areas
determined by the Engineer. The crushed limestone subbase and bedding sand layer shall
be prepared in accordance with Clause 4.2 of this Specification.

The Contractor shall re-install existing paving stones to elevations determined by the
Engineer in accordance with Clause 4.3 of this Specification. Supply and replacement of
damaged paving stones shall be incidental to the cost of regrading the existing paving
stones. Replacement paving stones shall be of similar color and dimensions as the existing
paving stones and shall tie into adjoining interlocking paving stones without cutting of
replaced interlocking paving stones.

5. QUALITY CONTROL

5.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer, including all
operations from the selection and production of materials through to the final acceptance of
the specified work. The Contractor shall be wholly responsible for the control of all
operations incidental thereto notwithstanding any inspection or approval that may have
been previously given.

The Engineer reserves the right to reject any materials or works that are not in accordance
with the requirements of this Specification.
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5.2 Corrective Action
The Contractor shall, at his own expense, correct such work or replace such materials

found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the adjustment of existing pavement and boulevard
structures and appurtenances to grade within the full limits of the Works.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials supplied under this Specification shall
be subject to inspection and approval by the Engineer.

3.2 Precast Concrete Ring Sections

Precast concrete ring sections shall be fabricated from sulfate-resistant Type 50 Portland
Cement and shall conform to ASTM Standard C76 Class II.

3.3 Cast lron Lifter Ring Inserts
Cast iron lifter ring inserts shall conform with the requirements of this manual.
3.4 Concrete Connection Pipe

Precast concrete connection pipe, fittings, gaskets and other accessories shall be supplied
in accordance with this manual.

3.5 Catch Basin/Manhole Frames and Covers

All catch basin/manhole frames and covers shall conform to this manual.
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3.6 Concrete for Underground Works

Concrete to be used for the underground works specified herein shall be supplied in
accordance with this manual.

3.6.1 Water main Valve Box Extension (Hinged Cover)

Valve box extensions with hinged cover shall conform with the requirements of this
manual.

3.7 Concrete Brick

Concrete brick shall be of sound, compact texture with true, even faces and rectangular
edges. The dried brick shall have a Modulus of Rupture of at least 2400 kPa and a
crushing strength of at least 20 MPa.

3.8 Stabilized Fill

Stabilized fill shall be a blend of concrete aggregate, cement and water. A minimum of 30
kilograms of cement per cubic metre shall be used, unless otherwise specified by the
Engineer.

4, CONSTRUCTION METHODS

4.1 Responsibility of Contractor

The Contractor and Engineer shall check all structures and appurtenances within the limits
of the works for damage before commencing any construction activities. The City shall
assume responsibility for the cost of replacing any reported damaged materials, but the
Contractor shall assume responsibility for disposing of the damaged items in accordance
with this Specification.

Upon commencement of construction activities, it shall be the responsibility of the
Contractor to ensure that no materials are damaged as a result of his construction
activities. Materials found damaged, missing or lost after the commencement of
construction activities, shall be repaired or replaced by the Contractor at his own expense
to the satisfaction of the Engineer.
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4.2 Adjustment of Existing Catch Basins and Manholes

Existing catch basins and manholes with the limits of the works shall be raised or lowered
such that the top surfaces are flush with the new finished grade of the pavement, sidewalk
or boulevard.

To raise a manhole or catch basin, the existing cast iron frame and cover shall be removed
and the stack extended by up to 125 mm in height using concrete bricks laid in mortar.
When the stack is to be extended 150 mm or more, or if the build-up of concrete bricks,
including existing and new bricks and mortar, will have a total height of 150 mm or greater,
then the existing brick shall be removed and added to the stack in accordance with this
Specification and the remaining adjustment made using concrete brick as specified herein.

For short extensions, to facilitate an asphaltic concrete overlay, the Engineer may specify
the installation of cast iron lifter ring insert(s) in which case, the adjustment of the existing
catch basin or manhole as specified herein will not be required.

After the stack has been extended to the correct height, the cast iron frame and cover shall
be reinstalled to the new finished grade. If there is a flat top reducer on the catch basin or
manhole, the reducer shall be raised so as to be on top of any new concrete ring section.

To lower a manhole or catch basin, the existing cast iron frame and cover shall be
removed and the stack shortened by removing existing concrete bricks and/or removing
precast concrete ring sections, as required in accordance with the aforementioned
requirements specified. All concrete ring sections so removed shall be hauled to the City
yard specified by the Engineer and stockpiled therein, or to such other site as may be
specified by the Engineer.

All mortar droppings, concrete and other foreign material shall be cleaned out of the
manhole or catch basin as soon as practicable after the adjustment has been completed.

4.3 Installation of Precast Concrete Ring Sections

Precast concrete ring sections, complete with galvanized steps, shall be supplied by the
Contractor and installed where directed by the Engineer.

The installation of the ring section(s) shall be considered to include all works incidental to
the installation of the required number of ring sections directly on top of the existing stack.
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4.4 Installation of Cast Iron Lifter Ring Inserts

Cast iron lifter ring inserts of variable heights shall be supplied by the Contractor and
installed where directed by the Engineer.

The installation of the lifter ring insert(s) shall be considered to include all works incidental
to the removal of the existing cover, the installation of the required number of lifter ring
inserts into the cover opening and the reinstallation of the cover on top of the lifter ring
insert.

4.5 Abandonment of Existing Catch Basins and Drainage Inlets

Existing catch basins and inlets to be abandoned shall be those designated by the
Engineer. The frame and cover of the designated catch basins and inlets shall be carefully
removed from the concrete and stored for re-use on the project. If there is a surplus of
existing frames on the project, the extra frames and covers shall be hauled to the City yard
specified by the Engineer and stockpiled therein. All existing concrete riser rings and flat
top reducers shall be salvaged by the Contractor and shall be hauled to the City yard and
stockpiled therein, or to such other site as may be specified by the Engineer.

The existing catch basin shall then be demolished to at least 1.2 m below the elevation of
the new finished grade of the pavement or boulevard; the existing inlet box shall be
carefully broken down and all demolished materials removed and disposed of by the
Contractor. A concrete plug placed in each pipe opening and the chamber backfilled with
stabilized fill.

4.6 Adjustment of Existing Water main Valve Boxes

Existing water main valve boxes within the limits of the works shall be raised or lowered
such that the top surface of the valve box is flush with the new finished grade of the
pavement, sidewalk or boulevard. This shall include any required concrete removal and/or
earth excavation necessary to complete the adjustment and the replacement of said
materials in a manner satisfactory to the Engineer.

4.7 Installation of Water main Valve Box Extendible Sections (Hinged
Cover)

Cast iron water main valve box extensions with hinged cover shall be supplied by the
Contractor and installed to the specified design elevation.
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Installation of the extendible sections shall be considered to include all works incidental to
the removal of the existing hinged cover and the installation of the extension into the valve
box to the design elevation.

4.8 Adjustment of Existing Curb Stop Boxes

Existing curb stop boxes with the limits of the works shall be raised or lowered such that
the top surface of the box is flush with the new finished grade of the pavement, sidewalk or
boulevard. This shall include any required concrete removal and/or earth excavation
necessary to complete the adjustment and the replacement of said materials in a manner
satisfactory to the Engineer.

4.9 Adjustment of Existing Drainage Inlets

4.9.1 Adjustment of Existing Curb Inlets

Existing curb inlets shall be adjusted to the new grade by carefully removing the curb inlet
frame from the existing curb, safely storing said frame, making the necessary grade
adjustment to the top of the existing curb inlet box and reinstalling the curb inlet frame on
top of the adjusted inlet box.

For curb inlets with inlet box, the adjustment shall be considered to include the supply and
placing of reinforcing steel and concrete as required to cast the existing frame into the
existing inlet box. For curb inlets with catch basin, the adjustment of the existing catch
basin shall be done in accordance with Section 4.2 of this Specification.

All mortar droppings, concrete and other foreign materials shall be cleaned out of the inlet
box or catch basin as soon as practicable after the adjustment has been completed.

4.10 Adjustment or Abandonment of Hydrants
Adjustments to hydrants shall be made in accordance with the requirements of

"Specifications for Installation of Hydrants and Valves". Backfill to Class 4 unless otherwise
specified.

4.10.1Relocation of Hydrants

Hydrants shall be relocated to the locations specified by the Engineer. The type of
relocation and method of construction are defined below.

Type A Relocation - Remove the hydrant and install piping and fittings. Install the
hydrant in the location specified.
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Type B Relocation - Remove the hydrant, hydrant isolation valve, valve box and all
piping up to the Tee on the water main. Supply and install a plug into the Tee.
Retain the plug in the Tee by the use of Type 316 stainless steel threaded rod or
nuts and bolts. Wrap the entire Tee-Plug-Fastener system in two wrappings of 6-
mil polyethylene film.

Reinstall the hydrant, isolation valve and valve box at the location shown on the
drawings. If the reinstallation requires the connection to an existing water main,
make the connection by the use of a tapping sleeve and valve.

4.10.2Raising of Hydrants

Raise hydrants at the locations and to the grades as directed by the Engineer. Hydrants
shall be raised by removing the upper hydrant body and inserting the appropriate
extension section complete with stem extension. The extension section shall incorporate a
break away traffic flange to be located approximately 50 mm above the ground surface.
Adjust the isolation valve box.

4.10.3Lowering of Hydrants

Remove hydrants requiring lowering. Replace with new hydrants of the appropriate bury
depth. Adjust the isolation valve box. Deliver hydrants, which have been removed, to the
City Yard.

4.10.4 Abandonment of Hydrants

Remove the hydrant, hydrant isolation valve, valve box and all piping and insert a plug.
Deliver the hydrant, hydrant isolation valve, valve box and piping to the City Yard.

4.11 Disposal of Material

Disposal of material shall be understood to mean the hauling of a material from the site
and the unloading and grading of the material in a manner satisfactory to the Engineer at a
disposal site indicated.

Any material dropped or spilled on any streets during the hauling operations shall be
promptly cleaned up by and at the expense of the Contractor, to the satisfaction of the
Engineer.
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5. QUALITY CONTROL
5.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineer, including all
operations from the selection and production of materials through to the final acceptance of
the specified work. The Contractor shall be wholly responsible for the control of all
operations incidental thereto notwithstanding any inspection or approval that may have
been previously given. The Engineer reserves the right to reject any materials or works
that are not in accordance with the requirements of this Specification.

5.2 Corrective Action

The Contractor shall, at his own expense, correct such work or replace such materials
found to be defective under this Specification in an approved manner to the satisfaction of
the Engineer.
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1. INTRODUCTION

1.1 Purpose

It is the purpose of this Manual to ensure safe conditions for motorists, pedestrians and
workmen in areas on the City of Steinbach Street System where unusual and temporary
conditions prevail for periods of time due to work being undertaken. This purpose can be
achieved by faithful observance of adequate and uniform standards of traffic control and
methods of work-area enclosure. Such standards are set forth in this Manual.

1.2 Scope

The Manual includes the general principles and detailed methods of providing for the safe
and convenient movement of vehicular and pedestrian traffic on all streets in the City of
Steinbach where normal operation are not possible due to work on that street. The
responsibilities by any Department of the City, public utility of Construction Agency
responsible for the work or undertaking the work are clearly defined herein.

The methods of traffic control and work area enclosure described in the Manual take full
advantage of recent improvements in traffic control devices for these purposes. The
devices conform with the general principles of the Manual on Uniform Traffic Control
Devices for Canada and rely largely on the use of symbols in traffic signs. In many cases
this now allows the presentation of information to motorists that was not previously
possible with written message.

Typical traffic control and work area enclosure arrangement are illustrated in the Manual.
The devices utilized and their placements were chosen to give adequate warning to the
approaching motorist and to provide him with sufficient information to enable safe and
convenient travel through the work area. Methods are also provided to ensure adequate
provision for the requirements of pedestrians on City streets.

Definite rules, methods and procedures are specifically set out in the Manual and it is
expected that they will be sufficient for most circumstances. It is recognized, however, that
there will be occasions when they will prove either inadequate or inapplicable. For such
situations, general guidelines have been set out to be used in coping with peculiar or
unusual circumstances. In all cases, it shall be understood that the safety and convenience
of highway users is to be a principal goal.

1.3 Interpretations

For purposes of this Manual, the following words and expressions shall have the meaning
indicated below.



TEMPORARY TRAFFIC CONTROL SPEC CS8000 | 2
R24

1. "Agency" or "Construction Agency" shall mean the contractor or other person who
is responsible for the undertaking of work on any section of the City of Steinbach
street system.

2. "Information and Warning Devices" shall mean all signs that convey warning or
essential information to the highway user as specified in this Manual and shall
include such devised as flashers, traffic cones and any other device of a similar
nature which is approved herein for use on the street for this purpose.

3. "Regulatory Signs" shall mean those signs that inform highway users of certain law
or regulations, the violation of which would constitute a misdemeanour.

1.4 Revisions

The Manual will be revised at any time that a clear need arises. Any suggestions for
revision or improvement should be submitted in writing to the City Engineer of the City of
Steinbach.

2. AUTHORITY & RESPONSIBILITY

2.1 General Authority

The Highway Traffic Act of the Province of Manitoba assigns to the City of Steinbach the
authority to regulate traffic movement, as it deems necessary under the circumstances, on
any public street in the City of Steinbach upon which public or private works are taking
place. Compliance with the contents of this Manual of Temporary Traffic Control in Work
Areas on City Streets (hereinafter referred to as the Manual) is a requirement of the City of
Steinbach Standard Design and Construction Specifications. All measures of traffic control
and work site enclosure shall be undertaken in conformance with the Manual.

2.2 Responsibilities and Procedures of Construction Agencies

The Construction Agency will be responsible for the placement and maintenance of
warning, guidance and information signing for traffic control purposes and for the
placement of devices to ensure work site enclosure, in conformance with the provisions of
this Manual. This responsibility will apply to all Agencies undertaking work on all streets in
the City of Steinbach. These responsibilities shall generally include the following:

1. To secure the necessary permit(s).

2. To place and maintain the appropriate signs and barricades as specified in this
Manual.

3. To provide for the safety and convenience of motorists and pedestrians.

4, To provide for the safety of the worker by ensuring the wearing of a CSA approved

safety helmet and reflectorized vest when working on City streets.
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5. To ensure that all traffic control devices are removed from the street whenever and
as soon as they are no longer appropriate.

6. To reimburse the City for all costs incurred arising from placement of traffic control

devices by the City's forces at or adjacent to the work site, in connection with works
undertaken by the Agency.

3. PLANNING AND LIAISON

3.1 Joint Planning

Prior to securing an Excavation Permit to excavate, tear up, or remove any pavement,
curbing or other road surface on a City street, the Agency will undertake to contact the City
Operations Department. This contact will include a full discussion of the scope and
scheduling of the construction or repair work involved and will include joint planning of the
necessary traffic control and work site enclosure methods. The Excavation Permit will not
be issued to the Agency until such a time as the planning phase has been completed. This
allows for the preparation of traffic control devices both by the Agency and by the City’s
Departments and can ensure that upon commencement of the work, the proper methods
and procedures are undertaken at the outset. The joint planning procedure may include
any or all of the following considerations:

1. A detailed discussion of the intended work in order to review the influence of this
work upon normal traffic operations on the streets. This review may indicate the
need to reschedule the work to minimize the disruption and hazard to users of the
street(s).

2. In cases where it is necessary to close a street to either direction of vehicular
traffic, the Permit may not be issued for approximately three weeks after conclusion
of the joint planning function. This time period can be required to permit preparation
and publicity for major traffic detours.

3. Not less than 24 hours advance natification of the time and date of commencement
of work is to be given by the Agency to the City of Steinbach Fire Department, the
R.C.M.P. and the City Engineer.

3.2 Emergency Work

In connection with an emergency situation on a street, the existence of which includes an
element of public hazard, it shall be clearly understood that the agency responsible for the
repair function has the authorization to enter upon the site immediately and commence
elimination of the public hazard. However, this authorization bears the following conditions,
which must also be carried out immediately. The conditions are the requirement to notify
the authorities listed below:
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1. The City of Steinbach Engineering Department. (326-9877)
2. The City of Steinbach Detachment of the Royal Canadian Mounted Police (326-
1234)

3.3 Work Undertaken at Night, on Sundays, or on Public Holidays

Under certain circumstances it may prove necessary to undertake part or all of the work
during night hours, on Sunday, or on a public holiday. Such requirement would normally
occur only where the work would cause extreme disruption of vehicular or pedestrian traffic
operations during normal working hours. Work may only be undertaken during night hours,
Sundays, or public holidays if allowed by the City of Steinbach Detachment of the R.C.M.P.

4. FIELD PRACTICES

4.1 Introduction

This section prescribes the types of devices for traffic control and work site enclosure that
are to be used on streets in the City of Steinbach and the manner in which they must be
used. A number of drawings which illustrate typical arrangements of proper traffic control
measures designed to cope with those circumstances most frequently encountered in work
being undertaken on City streets, can be found in the City of Winnipeg’s Manual of
Temporary Traffic Control in Work Areas on City Streets
(https://legacy.winnipeg.ca/publicworks/transportation/pdf/2022 Rev1 ManualOfTemporar
yTrafficControl.pdf). It is to be understood that the Agency responsible for the work shall
conform with the specifications in this section and shall be allowed to depart therefrom only
if the departure is clearly specified in the Permit. It is to be noted that the Public Works
Department will undertake placement and removal of all regulatory traffic control signals
and signs.

The traffic control signs and barricades and their prescribed usage provide information to
the driver and pedestrian using the street under the abnormal conditions resulting from
public or private works. The requirements set out herein give full consideration to the
characteristics of major traffic movements which occur on major streets, including the
special requirements of motorists on streets and highways under night-time conditions and
inclement weather.

4.2 Basic Requirements of the Highway User

The traffic control and work site enclosure methods prescribed herein are designed to
meet the needs of the highway user in situations that result from construction and repair


https://legacy.winnipeg.ca/publicworks/transportation/pdf/2022_Rev1_ManualOfTemporaryTrafficControl.pdf
https://legacy.winnipeg.ca/publicworks/transportation/pdf/2022_Rev1_ManualOfTemporaryTrafficControl.pdf
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operation. To be adequate, information related to the following factors must be displayed
by the Agency on all approaches to the work site:

1. The fact that work is being undertaken on the highway ahead.

2. The intended traffic diversion.

3. Confirmation that the motorist is properly following the diversion. Traffic control and
information signing along the diversion will be undertaken by the Public Works
Department.

4. End of construction area and/or diversion.

5. Any other information required to safely guide the motorist through or around the
work site.

6. The boundaries of the work site.

7. The name and emergency telephone number of the Agency undertaking the work.

(This information will be prominently placed by the Agency at the work sites).

|4.2.1 Speed Limits and Warning Sign Spacing

In suburban areas of the City, higher vehicular speeds are permitted on major streets that
require more advanced warning of construction sites than is the case where lower speed
limits exist. This manual includes a series of sketches illustrating "typical situations" and
with each sketch, a distance table is provide setting forth the dimensions which are to be
used in the placement of signs and barricades on the approaches to a construction site.
These tables set forth specific requirements in speed ranges of 50 kilometres per hour, 60
kilometres per hour and 70 kilometres per hour and higher. In some instances, it may be
necessary to utilize signs that are larger than the minimum sizes specified in Section 5.0.

4.2.2 Work Site lllumination

Where diversions or detours are undertaken on streets without street lighting or with low
levels of street lighting, it will be necessary to utilize the device known as the delineator.
This device delineates the edges of the usable roadway for motorists, under conditions of
poor visibility. It is illustrated in the sketches included with the manual.

It may also be deemed necessary that the Agency arrange for the illumination of the work
site during hours of darkness. In all cases where there is no street lighting or there is a low
level of street lighting and when large objects or items of equipment are left on the highway
during hours of darkness, the Agency shall adequately illuminate in white light the object or
equipment and the immediate surrounding area. The light sources shall be suitably
shielded to overcome glare so that the motorists' vision is not impaired.

There shall be no light source placed by the Agencies within or adjacent to the work site
which utilities a colour other than white or amber. White light shall be the only colour
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utilized for general illumination of the work site. All light sources used for delineation of the
edge of the usable roadway or the boundaries of the work site shall be amber in colour.

4.2.3 Position of Barricades

The placement of barricades and portable flashers shall generally be in the manner
indicated in the sketches of "Typical Situations" and the barricades and flashers will
conform with the specifications set out in Section 5.3. The enclosure of the work site using
barricades will be as complete as possible to ensure that motorists and pedestrians are
adequately advised of the boundaries of the work site. When barricades are removed to
permit access to/egress from the work site for vehicles or equipment, the barricades shall
be placed immediately after such access/egress has occurred.

4.2.4 Position of Construction Equipment

The location of equipment, material, construction vehicles and personnel shelters within
the work site shall not interfere with the visibility of motorists and pedestrians. The parking
of vehicles shall not contravene any section of the Highway Traffic Act of the Province of
Manitoba or of the City of Steinbach Traffic By-Law.

4.2.5 Maintenance of Traffic Control Devices

It is the responsibility of the Agency to undertake regular maintenance of the warning and
information signs and devices and barricades to ensure that they are clean, legible and in
their proper place at all times. The Agency shall also undertake to remove signs and
devices from the work site as soon as circumstances permit in order to restore the highway
to public use as soon as possible, having due regard for the safety of pedestrians and
motorists and the specific requirements set out in this Manual.

4.2.6 Removal of Curb Parking

The Agency is to notify the Public Works Department when the prohibition of parking is
required. The Public Works Department will install the necessary parking prohibition signs
and is to be notified by the Agency upon completion of the work in order to restore parking
where necessary. No other Department or Agency is authorized to prohibit parking.

4.2.7 Removal of Traffic Control Devices

In some cases the diversion or detour will be in operation only during certain hours of the
day and the section of highway on which work is taking place will be restored to normal
public use at other times. It is essential that all the devices which are not applicable when
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the highway is restored to public use be either removed from the motorist's view or
covered in such manner that they are not visible to motorists.

4.3 Typical Situations and Proper Measures

There are a number of factors that relate directly to the task of driving safely. Among these
are such matters as traffic lane width, design of transition sections approaching an
obstruction, posting of relevant information and the spacing of signs.

4.3.1 Traffic Lanes and Required Clearance

A ftraffic lane on a major thoroughfare shall normally be 3.6 m wide and in no case less
than 3.0 m. Placement of large objects within 1.0 m of the edge of a traffic lane effectively
reduces the width of lane. A motorist requires a clearance of approximately 1.5 m on each
side of his vehicle to drive with a sense of safety at 50 kilometres per hour. Therefore, the
placement of large objects within 1.0 m of either side of a traffic lane on a major
thoroughfare should be avoided wherever possible. At higher speeds the distance should
be increased proportionally, (e.g. 2.0 m at 90 kilometres per hour). In any case, the basic
lane width specified above shall be completely clear of traffic control devices and
equipment and the necessary lateral clearance shall be provided whenever possible.

4.3.2 Traffic Channelization

In the enclosed drawings of "typical situations" a line of traffic control devices is placed to
channelize and guide traffic past all roadway constructions. This line will be tapered over
the appropriate distance indicated in the associated distance table. This distance is
sufficient to allow a motorist to move aside to pass the obstruction safely and conveniently
at the highest associated speed shown in the distance table under normal traffic flow
conditions.

In heavier traffic flow, a driver cannot observe in advance, through the vehicles preceding
him, the details of the obstruction on the road ahead or its location on the road. The driver
is therefore, unable to select the proper traffic lane in which to by-pass the obstruction. To
overcome this problem, high-level warning devices (red or orange warning flags) are to be
employed as indicated in the drawings of "typical situations", one such installation in each
of the traffic lanes that is obstructed.

4.3.3 Movement of Construction Equipment in Work Site

The movement of vehicles and equipment into and out of the work site shall be undertaken
with the least possible interference to traffic movements on the street. Under conditions of
heavy traffic flow, a flag person will be required for this purpose.
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4.4 Flag Person & Practices

On streets or highways where the work activity limits two-way traffic movement to a single
traffic lane for short periods of time, it will generally be undesirable to undertake major
diversion of detours. In such circumstances, flag person operation will be established and
conducted as set out below.

Where maximum speed limits are 70 kilometres per hour or greater, "FLAG PERSON
AHEAD" signs shall be placed 120 m in advance of all flag person stations and a flag
person shall stand approximately 60 m in advance of each end of the work site. They
should be clearly visible to the motorists he/she is controlling for a distance of at least 150
m. Where maximum speed limits are 60 kilometres per hour or less, "FLAG PERSON
AHEAD" signs shall be placed 90 m in advance of all flag person stations and a flag
person shall stand approximately 30 m in advance of each end of the work site. They
should be clearly visible to the motorists he/she is controlling for a distance of at least 75
m*. For this reason, he/she must wear the reflectorized orange vest and approved CSA
safety helmet and he/she must stand alone, never permitting a group of workmen to
congregate around him/her. They should stand either on the edge of the shoulder or in the
barricaded traffic lane and under no circumstances should he/she stand in the traffic lane
which he/she is controlling. The following procedures shall be used:

1. The flag person must face traffic in signaling motorists to stop or proceed.

2. To stop traffic, the flag person shall stand in a stationary position and extend the
paddle or flag horizontally across the traffic lane. The signal shall be held still so
the message may be read and understood from a maximum distance away. For
greater emphasis, the free arm shall be raised with the palm towards approaching
traffic.

3. When it is safe for traffic to proceed, the flag person shall stand parallel to the
traffic movement and, with paddle or flag lowered from the view of the driver,
motion traffic ahead with his/her free arm. The paddle or flag is never to be used or
waved to signal traffic to proceed.

*NOTE: Fluorescent equipment is only suitable during daylight conditions. For nighttime
conditions, reflectorized vests, helmets, paddles and red flashlights must be used.

Additional information is contained in the "FLAGMAN'S MANUAL", published by the
Manitoba Highways, Traffic Section.
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EQUIPMENT FOR TRAFFIC CONTROL AND WORK ENCLOSURE

5.1 Introduction

Considerable progress has been made in recent years in a number of areas that relate
directly to motorist and pedestrian safety in construction areas. Levels of street lighting
have been increased on the majority of streets in the City of Steinbach improving nighttime
visibility in difficult driving conditions. Improved traffic control devices, including
reflectorization, have ensured the communication of information to drivers under all
weather conditions. The use of high-level warning flags, reflectorized barricades and
battery-operated flashers have contributed to a more clear-cut definition of on-street work
areas. It is the intention of the City of Steinbach in producing this Manual to take advantage
of this progress in serving the needs of road users.

5.2 Warning and Information Signs

Many of the signs and standard practices of signing that apply to construction and
maintenance activities are to be found in the Manual on Uniform Traffic Control Devices for
Canada (Metric edition), which is available at the office of the Roads and Transportation
Association of Canada, 1765 St. Laurent Boulevard, Ottawa, Ontario, K1G 3V4. All traffic
control devices in the Canadian Manual and other signs shown herein, are approved for
use in the Province of Manitoba by the Highway Traffic Board. It is illegal to use signs not
approved by the board. All warning and traffic control signs are to be fully reflectorized.

All sign placement on streets in the City of Steinbach is to conform with the general terms
expressed in Section A1.15 of the Canadian Manual. The basic goal is that of placement in
the most advantageous position for motorist visibility. In general, signs are placed on the
right hand side if the roadway and/or in the median at a minimum height of 2.0 m
measured from ground elevation at the base of the post to the bottom of the sign, except
for signs on portable stands.

It is imperative that traffic signs be well maintained. They must be kept clean and properly
located.

The warning and traffic control signs are depicted in sketches included with this manual.
Their permitted use is indicated in the sketches of "Typical Situations" and as described in
Section 4.

Traffic control devices used in Manitoba must conform as closely as possible with the
standard colours for Canadian signs. Colour specifications have been established by the
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Canadian Government Specifications Board (CGSB). All colour used on signs shall
conform to these standards.

5.3 Work Area Enclosure and Other Devices

Work site enclosure devices are utilized to indicate the location and extent of a work area
to motorists and pedestrians, to prohibit their entry into the work area which is generally
unsuitable or unsafe for their passage and to protect workmen within the area from the
unanticipated and possible dangerous entry of vehicles and pedestrians. These devices
include reflectorized metal barricades and portable flashers.

Other devices, such as traffic cones, high flags and portable sign supports are used to
assist in guiding and informing motorists when approaching and bypassing a work area.
The designs and dimensions of these devices are to conform to the specifications set out
in the sketches included with this manual. Their usage and placement is to conform with
the general terms expressed in Section A1.15 of the Canadian Manual. It is imperative that
work areas be well enclosed and that all of the work area enclosure and other devices be
properly located and well maintained. Their permitted use is indicated in the sketches of
"Typical Situations".
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REVISION

CITY OF STEINBACH

5/20

UPDATED TERMINOLOGY

1/07

ADD SIDEWALK FLARES

DIMENSION CHANGES

INTERSECTION SIDEWALK & CURB RAMP - 2ss

DRAWING NO.

S1



BARRIER CURB
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EPOXY COATED AND DRIVEN
FULL DEPTH SAW CUT
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DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

1/24

JUPDATED FOR APPROACHI KSP

5,20

UPDATED TERMINOLOGY J ADR

APPROACH, SIDEWALK & CURB RAMP

2,/95

CONC. DEPTH To FIRST JoINT] PK

SECTIONS (CONCRETE ROADWAY)

DRAWING NO.

S 3B
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— LWESO TYP.
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DRIVEWAY A
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AS SHOWN.
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MTS &
~HYDRO
PEDESTAL

SOUTH & EAST
PROPERTY LINE

WAERMNNA//

STANDARD
DRAINAGE

WASTEWATER

1.5

«

STREET
1 LIGHTING

LAND

SEWER

NORTH & WEST
PROPERTY LINE

MTS &
HYDRO
PEDESTAL
SECONDARY
MTS &
HYDRO

DIMENSIONS IN METERS

REVISION

CITY OF STEINBACH

STANDARD LOCATIONS FOR
UTILITY STRUCTURES
(MINOR ARTERIAL AND TS
INDUSTRIAL COLLECTOR) S 19




TYPICAL SECTION

THROUGH SODDED

AREA

[— —

700 7
1

ﬁv—ﬁﬂ 2 %7 /
4@( \ f \:1 ’Mﬁ\ I \m\ [T =T \—Mﬁ\ I \m\ i

TOPSO\L FIRMLY PACKED

COMPACTED SUBGRADE

SOD TO BE LAID LENGTHWISE
ACROSS FACE OF SLOPE

TYPICAL SECTION

THROUGH SODDED-

SLOPE - 1:3 OR
STEEPER

TYPICAL SOD
LAYOUT

NOTE:

GRASS MUST BE MOWN DOWN
PRIOR TO DELIVERY OF SOD
TO HEIGHT OF 50mm.

CITY OF STEINBACH

SODDING DETAILS

B

\ WOODEN SKEWER

SOD TO BE LAID CLOSELY, PACKED
TOGETHER JOINTS IN ADJACENT
ROWS SHALL BE STAGGERED

- —
ST ETT=T1

IN EVERY SECOND ROW ON SLOPE AND
AT THE BASE OF THE SLOPE EACH
PIECE OF SOD TO BE PEGGED WITH

TWO MINIMUM 250mm LONG WOODEN
SKEWERS DRIVEN IN BELOW LAWN LEVEL.
ON SLOPE 1:2 OR STEEPER, EACH
PIECE OF SOD IN EVERY ROW SHALL

BE PEGGED.

FULL ROW OF SOD TO BE USED ON
PERIMETER OF SODDED AREA

PLANTING

AREA OR
/////r7WALKWAY

DIMENSIONS IN MILLIMETERS

REVISION

DRAWING NO.

S 20




NOTES:

DO NOT ALLOW AIR POCKETS TO
FORM WHEN BACK FILLING.

STAKE BEYOND EDGE OF ROOT BALL.

FLUSH CUT BROKEN OR FRAYED
ROOT ENDS WITH SECATEURS.

TWO APPROVED TREE STAKES. INSTALL
APPROXIMATELY 50mm AWAY FROM

EDGE OF ROOT BALL OR AT SUFFICIENT
DISTANCE FROM EDGE OF ROOT BALL TO
ALLOW FOR EFFECTIVE FOOTING IN UNDISTURBED
SOIL. STAKE LOCATION SHALL NOT INTERFERE
WITH PERMANENT BRANCHES.

BARS SHOULD BE HAMMERED DOWN
INTO SOLID FOOTING
(AT LEAST 6800mm INTO SUBSURFACE).

IF TREE IS IN WIRE BASKET,

ALL BURLAP AND WIRE BASKETS
SHALL BE REMOVED FROM THE
ROOT BALL.

S

WOVEN POLYPROYLENE STRAP Q

ROUND TOPPED SOIL BERM

100mm HIGH x 200mm WIDE
ABOVE ROOT BALL SURFACE

SHALL BE CONSTRUCTED AROUND
THE ROOT BALL. BERM SHALL BEGIN
AT ROOT BALL PERIPHERY.

100mm LAYER OF MULCH.
NO MORE THAN 25mm
OF MULCH ON TOP OF
ROOT BALL.

NO D\STURBED SOIL
BELOW ROOT BALL

~——3x WIDEST DIMENSION OF ROOT BALL

CITY OF STEINBACH

TREE WITH BERM
(EXISTING SOIL NOT MODIFIED)

o

ROOT FLARE SHALL BE FLUSH
WITH FINISHED GRADE.

PRIOR TO MULCHING, LIGHTLY TAMP
SOIL AROUND THE ROOT BALL

TO STABILIZE TREE. DO NOT OVER
COMPACT. WHEN THE PLANTING
HOLE HAS BEEN BACKFILLED,

POUR WATER AROUND THE

ROOT BALL TO SETTLE THE SOIL.

LOOSENED SOIL. DIG AND
TURN THE SOIL TO REDUCE
COMPACTION TO THE AREA
AND DEPTH SHOWN.

\\\\\\‘FP¢SHED GRADE
— =l

Aqugww—
A
=== ==
Uﬁﬁugﬁugﬁﬂi\\\\\fExsng SOIL

SLOPE SIDES OF
LOOSENED SOIL

=

BOTTOM OF ROOT BALL
RESTS ON EXISTING OR
RECOMPACTED SOIL.

REVISION

5/20 JCHANGED PROCEDURE

DRAWING NO.
S 21




NOTES:

DO NOT ALLOW AIR POCKETS TO
FORM WHEN BACK FILLING.

STAKE BEYOND EDGE OF ROOT BALL.

FLUSH CUT BROKEN OR FRAYED
ROOT ENDS WITH SECATEURS.

TWO APPROVED TREE STAKES. INSTALL
APPROXIMATELY 50mm AWAY FROM

EDCE OF ROOT BALL OR AT SUFFICIENT
DISTANCE FROM EDGE OF ROOT BALL TO
ALLOW FOR EFFECTIVE FOOTING IN UNDISTURBED
SOIL. STAKE LOCATION SHALL NOT INTERFERE
WITH PERMANENT BRANCHES.

BARS SHOULD BE HAMMERED DOWN
INTO SOLID FOOTING
(AT LEAST 600mm INTO SUBSURFACE).

IF TREE IS IN WIRE BASKET,

ALL BURLAP AND WIRE BASKETS
SHALL BE REMOVED FROM THE
ROOT BALL.

WOVEN POLYPROYLENE STRAP

o

ROOT FLARE SHALL BE FLUSH
WITH FINISHED GRADE.

ROUND TOPPED SOIL BERM

100mm HIGH x 200mm WIDE
ABOVE ROOT BALL SURFACE

SHALL BE CONSTRUCTED AROUND
THE ROOT BALL. BERM SHALL BEGIN
AT ROOT BALL PERIPHERY.

100mm LAYER OF MULCH.
NO MORE THAN 25mm
OF MULCH ON TOP OF
ROOT BALL.

MODIFIED SOIL

600
S
I
===
A=
o ]

NO DISTURBED SOIL
BELOW ROOT BALL

CITY OF STEINBACH

TREE WITH BERM
(EXISTING SOIL MODIFIED)

PRIOR TO MULCHING, LIGHTLY TAMP
SOIL AROUND THE ROOT BALL

TO STABILIZE TREE. DO NOT OVER
COMPACT. WHEN THE PLANTING
HOLE HAS BEEN BACKFILLED,

POUR WATER AROUND THE

ROOT BALL TO SETTLE THE SOIL.

- ‘Mﬁmﬁ\ EXISTING SOIL
==

BOTTOM OF ROOT BALL
RESTS ON EXISTING OR
RECOMPACTED SOIL.

REVISION

5/20 JCHANGED PROCEDURE

DRAWING NO.
S 22




e —

BEFORE PLANTING, TREE TWO COMPETING STEMS WERE AFTER PRUNING, TREE
HAS THREE CODOMINANT STEMS. REDUCED SUBSTANTIALLY, IN ONLY HAS ONE

THE TWO THAT COMPETE WITH THIS CASE REMOVING ABOUT DOMINANT STEM.

THE CENTER STEM SHOULD BE 70% OF THEIR FOILAGE USING

PRUNED TO SUPPRESS THEIR GROWTH. REDUCTION CUTS.

REVISION

CITY OF STEINBACH

CORRECTIVE PRUNING
(AT END OF MAINTENANCE PERIOD) DRAWING NO.

S 23




MANHOLE
(EXISTING INSTALLATION

MANHOLE

CURB
/ |

(NEW OR EXISTING INSTALLATION)

TRANSVERSE JOINT SPACING TO
BE ADJUSTED SO THAT JOINT
FALLS ON CENTER OF MANHOLE
WHERE POSSIBLE.

ADDITIONAL 15M DEFORMED
BAR ALL—AROUND

/LONGTUDNAL JOINT

\\

\ %

NOTES:

1) BAR MAT REINFORCEMENT,
DOWELS AND TIE BARS NOT

TRANSVERSE JOINT

SHOWN.

2) BAR MAT REINFORCEMENT,
DOWELS, AND TIE BARS TO BE
100mm TYP. FROM BUTT JOINT.

—-—/5 TYP.

LIFTER RING

MANHOLE FRAME AND COVER

CONCRETE ISOLATION
/APPROVED BOND BREAKER

ASPHALT MATERIAL
APPROVED BOND BREAKER
TO BE BELOW TOP OF
CONC‘RETE AND SEALED N‘

z 7
Il

4

+ —150

CITY OF STEINBACH

CATCH BASIN & MANHOLE ISOLATION
DETAIL (NEW PAVEMENTS)

% CONCRETE
g PAVEMENT

GREATER THAN MAXIMUM O.D.
OF MH. TO DEPTH OF 1.0m
BELOW BOTTOM OF
PAVEMENT.

DIMENSIONS IN MILLIMETERS

REVISION

DRAWING NO.

S 24A




SAWN JOINT

/ REF. S25

MANHOLE ADJUSTMENT
IN EXIST. PAVEMENT

DETAIL "A

CONCRETE PATCH
REF. S26

%

MANHOLE ISOLATION
DETAIL A

BUTT JOINT

REF. S25

e

ISOLATION FOR M.H. ADJUSTMENT

ASPHALT DEPTH = 50

APPROVED BOND BREAKER TO
BELOW TOP OF CONCRETE
AND SEALED

EXISTING CONCRETE
PAVEMENT

MINIMUM 150
CONCRETE

ISOLATION FOR
RESTORATION OF M.H.

M.H. FRAME, COVER
AND RISING RING

CONCRETE

DETAIL'A’

CITY OF STEINBACH

MANHOLE ISOLATION DETAIL
IN EXISTING PAVEMENT

ISOLATION

APPROVED BOND BREAKER

TO EXTEND 25mm-—

BELOW BOTTOM OF

50mm
CONCRETE

DIMENSIONS IN MILLIMETERS

REVISION

DRAWING NO.

S 24B




TRANSVERSE

JOINTS

R

TRANSVERSE JOINT SPACING
TO BE ADJUSTED SO THAT
JOINT FALLS ON CENTER OF
CURB AND GUTTER INLET
ISOLATION

NOTES:

1) BAR MAT REINFORCEMENT, TRANSVERSE JOINT
DOWELS AND TIE BARS NOT
SHOWN.

2) BAR MAT REINFORCEMENT,
DOWELS, AND TIE BARS TO BE
100mm TYP. FROM BUTT JOINT.

CURB AND
INLETS

GUTTER

BUTT JOINT ALL

AROUND REF.

525

APPROVED BOND BREAKER

TO BE

BELOW TOP OF

CONCRETE AND SEALED

APPROVED BOND BREAKER
TO EXTEND 25mm TO 50mm
BELOW BOTTOM OF CONCRETE

/7CURB

OUTSIDE DIAMETER
OF CONCRETE RISER
REF. U20

CITY OF STEINBACH

CURB AND GUTTER INLET
ISOLATION DETAIL

DIMENSIONS IN MILLIMETERS

REVISION

DRAWING NO.

S 24C




TRANSVERSE JOINT: t D/3
LONGITUDINAL JOINT: t = D/3

SEE DETAIL ”A”\
: _ NOTE:

!

SAWCUTS TO BE MADE IN 2
SEPARATE SAWING OPERATIONS.

PAVEMENT
THICKNESS

SAWN JOINT

HOT POURED
JOINT SEALANT

SEE  DETAIL "A”

BACKER ROD

DETAIL "A"

=D

NOTE:

PAVEMENT
THICKNESS

1) SEALING OF CONCRETE JOINTS NOT
REQUIRED IF THE JOINTS ARE
BEING OVERLAYED WITH ASPHALT

2) REINFORCING STEEL, DOWELS OR
TIE BARS ARE NOT SHOWN.

BUTT JOINT

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

SAWN JOINT & BUTT JOINT FOR
REINFORCED & PLAIN-DOWELLED
PAVEMENTS DRAVING NO!

S 25
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REVISION

DRAWING NO.

CITY OF STEINBACH
EXISTING PAVEMENT SLABS AND JOINTS

TYPICAL FULL DEPTH PATCHES ON



450 LONG DOWELS TO BE

BONDED INTO EXISTING CONCRETE AND LUBRICATED
WITH ASPHALTIC CUT—-BACK.

19.1mm @ 450 0.C. FOR PAVEMENTS D < 200
28.6mm @ 300 0.C. FOR PAVEMENTS D > 200

SAWN JOINT REF. S25

SAWCUT FULL-DEPTH
AND REMOVE OLD CONCRETE

|

\
‘ﬁmo——“

EXISTING CONCRETE TRANSVERSE (MOVING) JOINT NEW CONCRETE

600 LONG TIE BARS

20M @ 900 O.C. ALONG LONGITUDINAL EDGES

ALONG TRANSVERSE EDGES: BUTT JOINT REF. S25
—20M @ 450 O.C. FOR PAVEMENTS D < 200
—25M @ 450 O0.C. FOR PAVEMENTS D > 200

SAWCUT FULL-DEPTH
AND REMOVE OLD CONCRETE

/

EXISTING CONCRETE

230 FOR 20M TIE BARS
NEW CONCRETE 160 FOR 25M TIE BARS

TIED JOINT

DIMENSIONS IN MILLIMETERS

CITY OF STEINBACH REVISION

FULL-DEPTH PATCHES DETAILS OF
MOVING AND TIED JOINTS

DRAWING NO.

S 26B



BUTT JOINT
REF. 525
BAR MAT REINFORCING 15M TIE BAR

REF. 512 600 LONG
(WHERE APPLICABLE) @ 600 O.C.

PAVEMENT

[~ THICKNESS—]
=D

300

FORMED LONGITUDINAL JOINT

SAWN JOINT
REF. S25

BAR MAT REINFORCING 15M TIE BAR
REF. 512 600 LONG
(WHERE APPLICABLE) @ 600 O.C.

PAVEMENT

~—THICKNESS—]
=D

SAWN LONGITUDINAL JOINT

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

LONGITUDINAL JOINT FOR
CONCRETE PAVEMENT DRAWING NO.

S 27A



| OPTION #1

\ww TIE BAR

OPTION #2

COMPLETED SLAB

15M TIE BAR BENT 60°

APPLY FIELD COATING OF
EPOXY TOUCH UP PAINT
AS DIRECTED BY CONTRACT
ADMINISTRATOR

15M TIE BAR FIELD BENT 30°
READY FOR PLACEMENT OF
ADJACENT LANE

REVISION

CITY OF STEINBACH

TIE BAR INSTALLATION FOR
LANE - AT - A - TIME PAVING DRAWING NO.

S 27B



BUTT JOINT EXTENSION OF LONGITUDINAL BAR
REF. S25 TO BE LUBRICATED WITH ASPHALTIC
CUT-BACK PRIOR TO CONCRETE

BAR MAT REINFORCEMENT PLACEMENT
REF. S12 450

D

PAVEMENT
=—THICKNESS—

—/ 5*‘

150 150

CONSTRUCTION JOINT

BAR MAT REINFORCEMENT
REF. S12

SAWN JOINT

REF. S25 EXTENSION OF LONGITUDINAL BAR
TO BE LUBRICATED WITH ASPHALTIC
CUT—BACK PRIOR TO CONCRETE
PLACEMENT
BAR MAT REINFORCEMENT
REF. S12

D

PAVEMENT
[~—THICKNESS—

150 150
BAR MAT REINFORCEMENT

REF. 512

CONTRACTION JOINT

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

CONSTRUCTION JOINT AND
CONTRACTION JOINT FOR
CONCRETE PAVEMENT DRAWING NO.

S 28A




450 LONG DOWELS TO BE
LUBRICATED WITH ASPHALTIC CUT—-BACK
19.1Tmm @ 450 O0.C. FOR PAVEMENTS D<200

28.6mm @ 300 0.C. FOR PAVEMENTS D>200
BUTT JOINT

REF. 525

D

PAVEMENT
=—THICKNESS—

CONSTRUCTION JOINT

450 LONG DOWELS TO BE

LUBRICATED WITH ASPHALTIC CUT-BACK
19.1Tmm @ 450 O0.C. FOR PAVEMENTS D<200
28.6mm @ 300 0.C. FOR PAVEMENTS D>200

SAWN JOINT

4

D

PAVEMENT
[~—THICKNESS—

=z
o
et
m

DOWEL ASSEMBLIES NOT SHOWN.

CONTRACTION JOINT

DIMENSIONS IN MILLIMETERS

REVISION

CITY OF STEINBACH

CONSTRUCTION JOINT AND
CONTRACTION JOINT FOR
PLAIN-DOWELED PAVEMENTS DRAWING NO.

S 28B




REVISION

DRAWING NO.
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300mm SUB—BASE COURSE

150mm BASE COURSE
GEOTEXTILE

SUITABLE SUB—GRADE

STANDARD BACK LANE

CITY OF STEINBACH
CROSS SECTION




PROPERTY LINES

CURB TRANSITION
TO MOUNTABLE (TYP)

PUBLIC

PROPERTY LINES RESERVE

/——BARRIER CURB

‘O.Bm

CURB TRANSITION /BARRIER

TO MOUNTABLE CURB\ CURB

1
0.6m— ——g.14m—

FRONTAGE OF A CORNER
PROPERTY

CUL-DE-SAC

NOTES:

1) THE TRANSITION FROM BARRIER CURB TO

MOUNTABLE SHOULD BE AFTER THE REQUIRED
PROPERTY LINES 9.14m FOR A CORNER PROPERTY.
! 2) THE TRANSITION FROM BARRIER CURB TO

PUBLIC MOUNTABLE SHOULD BE WITHIN THE PUBLIC
RESERVE RESERVE PROPERTY LINES.
3) CURB LIMIT PROJECTIONS IN A CUL-DE-SAC

SHOULD BE PERPENDICULAR TO ITS

CURB TRANSITION CIRCUMFERENCE.
TO MOUNTABLE (TYP)

N

0.6m-—"— / 0.6m-
BARRIER CURB

PUBLIC RESERVE

REVISION

CITY OF STEINBACH

BARRIER CURB LIMITS

DRAWING NO.

S 30
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