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FOREWORD

USE OF NEW BRUNSWICK PROVINCIAL STANDARDS

The standards in the DTI Standard Specifications are intended to be used
as pre-printed components of a construction Contract. They are not
prepared as design aids or as a manual of design procedures and they
will not competently serve those purposes.

It is the responsibility of the Bidder/Contractor to ensure they have an up-
to-date copy of the Standard Construction Contract including the Articles
of Agreement, Terms of Payment "A", General Conditions "B", and the
Standard Specifications. The Standard Specifications are compliant with
applicable Acts and Regulations.

Bid Items in the Standard Specifications are intended to be complete units
of Work and clearly identify the scope, material requirements, and specific
construction provisions to produce the specified end product.

Requirements of the Notice of Tender are incorporated by reference and
shall form part of the Contract as if they had appeared here in their
entirety.

The Standard Specifications rely on the use of specific words and phrases
as defined in the Definitions (/tem 003).

The Standard Specifications form part of the Contract Documents and
govern the performance of the Contractor even if an Item is not
specifically noted as a bid Quantity. Items which are not noted as a bid
Quantity are found under the following Divisions: Division 000 -
Introduction; Division 800 - Payment & Adjustments; and Division 900 -
Standard Conditions. It is imperative that users of these Standard
Specifications understand this inter-relationship to the overall Contract
and requisite behaviour of the Contractor within the context of the

Contract.
New.Z&2Nouveau
JANUARY 2023 Brunswick
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

TERMINOLOGY ITEM: 001

001.1 TERMINOLOGY

001.1.1 This document is divided into specific ltems.

001.1.1.1 Item is generally used with text that contains reference to payment and performance related
to the Work.

001.1.1.2 Article is used to reference any subsection of an Item.

001.1.2 Whenever in the Contract Documents and in documents resulting during the Work it is

provided that anything is, done or to be done, if, as, when, or where “contemplated”,

“required”, “directed”, “requested”, “deemed necessary”, “permitted”, “suitable”, “approved”,
“acceptable”, “unacceptable”, “satisfactory”, “unsatisfactory”, “suspended”, “sufficient”,
“authorized”, “specified”, “designated”, and such similar expressions then the expression shall
have the same force as if followed by the words “by the Engineer” or “to the Engineer” as the

case may be.

001.1.3 Unless otherwise specified in the text, all references to Specifications, ltems, Tables or Figures
shall refer to this document.

001.2 GENDER NOTATION

001.21 Working titles having a masculine gender, such as workman, workmen and foreman and
pronouns such as he, his and him are utilized in these Specifications for the sake of brevity,
are intended to refer to persons of either sex and are gender neutral.

001.3 HEADINGS, TITLES AND CAPTIONS

001.3.1 The headings, titles and captions appearing in this document have been inserted as a matter
of convenience and for the ease of reference only and in no way define, limit or enlarge the
scope or meaning of the Standard Conditions, Specifications and/or the Particular

Specifications.
001.4 PARTICULAR SPECIFICATIONS
001.4.1 Particular Specifications are defined as Specifications adopted subsequent to the publication

of this document and are particular and specific to a Contract.

001.4.2 Notes and statements contained in the Plans are included as a part of the Particular
Specifications.

001.4.3 Particular Specifications shall prevail over those published herein whenever in conflict
therewith.

001.5 CONFLICTS IN CODES AND STANDARDS

001.5.1 Whenever a conflict in interpretation, application or direction occurs between this document

and any other referenced document, including but not limited to related codes and/or standard
practice, the most stringent requirement shall apply to the Work.

001.5.2 In the event of a conflict the Engineer shall be the sole judge of the most stringent
requirement, between the choices of action as noted to be in conflict between the documents.
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

TERMINOLOGY ITEM: 001

001.6

001.6.1

001.6.1.1

001.6.1.2

001.6.1.3

CROSS-REFERENCES

Cross-references form an important role in the interpretation of the Standard Specification
Items and can be categorized as follows:

Inclusive — reference to a portion of another Specification Item, in general to the Materials
(xxx.2) or Construction (xxx.4) section, indicating that the cross-referenced section forms
part of the work under the ltem where the reference is noted. There will be no separate
payment for the adherence to or the performance of the requirements of the cross-
referenced section of the ltem.

Separate Item — reference to another Specification Item (Item xxx), indicating that some
portion of the work under the ltem where the reference is noted is carried out “in accordance
with...” or “to the requirements of...” the cross-referenced Item. The cross-reference to the
full Item (ltem xxx) indicates that the cross-referenced Item is a separate unit payment and
appears as such in the “List of Approximate Quantities” of the tender documents.

Standard Drawing — reference to the applicable drawing.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

ABBREVIATIONS ITEM: 002
002.1 ABBREVIATIONS
002.1.1 Wherever the following abbreviations or terms are used in the Specifications, the Plans, or

other Contract Documents, their intent and meaning shall be as follows:

Organizations

AASHTO American Association of State Highway and Transportation Officials
ACI American Concrete Institute
AlSI American Iron and Steel Institute
ANSI American National Standards Institute
APEGNB Association of Professional Engineers and Geoscientists of New Brunswick
ASCE American Society of Civil Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society
BPR Bureau of Public Works, Department of Commerce
CGSB Canadian General Standards Board
CIsC Canadian Institute of Steel Construction
CAN/CSA Canadian Standards Association
CSA Canadian Standards Association
CwB Canadian Welding Bureau
DELG Department of Environment and Local Government (New Brunswick)
DTI Department of Transportation and Infrastructure (New Brunswick)
DFO Department of Fisheries and Oceans
MTO Ministry of Transportation of Ontario
OPSS Ontario Provincial Standard Specification
PCI Prestressed Concrete Institute
PCA Portland Cement Association
SSPC Steel Structures Painting Council
TRB Transportation Research Board
SI International System of Units
Terms
AADT Average Annual Daily Traffic
CHW Creosote Hardwood
CAP Corrugated Aluminum Alloy Pipe
CE Common Excavation
CHBDC Canadian Highway Bridge Design Code
CSP Aluminum Coated Corrugated Steel Pipe
CSPA Aluminum Corrugated Steel Pipe-Arch
DR Dimension Ratio for plastic pipe
EMM Environmental Management Manual (DTI)
EOS Equivalent Opening Size
EPP Environmental Protection Plan
ESAL Equivalent Single Axle Load
GC General Conditions “B” of the Contract
LOC Limit of Contract
PCP Pre-cast Concrete Pipe
PE Polyethylene
PVC Polyvinyl Chloride
RAP Reclaimed Asphalt Pavement
RCP Reinforced Concrete Pipe
ROW Right of Way
SPCAP Structural Plate Corrugated Aluminium Alloy Pipe
SPCSP Structural Plate Aluminum Coated Corrugated Steel Pipe
SPCAPA Structural Plate Corrugated Aluminium Alloy Pipe-Arch
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

ABBREVIATIONS ITEM: 002
Terms
SPCSPA Structural Plate Aluminum Coated Corrugated Steel Pipe-Arch
SRE Solid Rock Excavation
UNE Unclassified Excavation
WATCM Work Area Traffic Control Manual (DTI)
002.2 PUBLICATIONS AND REGULATIONS
002.2.1 When publications or regulations are referred to, the reference is to the latest version available
at the time of the signing of the Contract, unless otherwise noted in the Contract Documents.
002.3 SI TERMS
002.3.1 The following table of common metric terms and abbreviations shall apply to all Work carried
out under the terms of the Standard Specifications.
002.3.2 Other terms and abbreviations may be used if they are referenced in the context in which they
are used.
002.3.3 Where no units are indicated on the Plans for the measurement of length or distance, the unit

of measure shall be millimetres unless otherwise noted.

[ Physical Quantity | Common Sl Units | sl Symbol |
Area square millimetre mm?2
square metre m?
hectare ha
square kilometre km?2
Density gram per cubic metre g/m3 (mg/L)
kilogram per cubic metre kg/m3
tonne per cubic metre t/m3
Energy joule (Newton metre) J
kilojoule kJ
megajoule MJ
Force Newton N
kilonewton kN
meganewton MN
Length micron um
millimetre mm
metre m
kilometre km
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

ABBREVIATIONS ITEM: 002
[ Physical Quantity | Common Sl Units | sIsymbol |
Light lux Ix
kilolux kix
Mass milligram mg
gram g
kilogram kg
tonne t
Permeability metre per second m/s
metre per year m/a
Power watt w
kilowatt kW
Pressure pascal Pa
kilopascal kPa
megapascal MPa
Stress newton per square metre N/m?2
kilonewton per square metre kN/m?
meganewton per square metre MN/m?2
Temperature degree Celsius °C
Time second s
minute min
hour h
day d
year a
Torque newton metre Nem
Unit Weight kilonewton per cubic metre kN/m3
Velocity metre per second m/s
kilometre per hour km/h
Viscosity Dynamic pascal second Paes
millipascal second mPaes
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

ABBREVIATIONS

ITEM: 002
[ Physical Quantity Common Sl Units | sl symbol |

Viscosity Kinematic square millimetre per second mm?/s

square metre per second m?/s
Volume solid cubic millimetre mm3

cubic decimetre dms3

cubic metre m3
Volume fluid millilitre mL

litre L

kilolitre kL

cubic metre m3
Volume Rate of Flow cubic metre per second m3/s

litre per minute L/min
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DEFINITIONS ITEM: 003

003.1 DESCRIPTION

003.1.1 The following words and phrases, wherever used in the Contract Documents, shall have the
meaning ascribed to them set out below in order to provide consistency and clarity of intent.

003.1.2 Where it is intended that words and phrases used in the Contract Documents are to have
meanings ascribed in this definitions item such words and phrases shall be designated by the
use of a capital letter for the first letter of each word or each word of a phrase.

003.1.3 Where words and phrases are not defined in this item then reliance should be placed on a
standard dictionary definition, Compilation of ASTM Standard Definitions and/or ASTM D653,
and having regard to the context in which such words or phrases are used.

003.2 DEFINITIONS

Actual Basic Rate - rate per hour paid to the Contractor’'s employee exclusive of any allowances or
mark-ups for the Contractor’s overhead, profit or other administrative costs related to the employee
and not directly accrued to that employee.

Addendum - see Tender Addendum

Aggregate Base - the layer of crushed aggregate placed as a distinct layer directly below the
Pavement.

Aggregate Subbase - the layer of aggregate placed as a distinct layer between the Aggregate Base
and the Subgrade.

Backslope - Slope between the back-of-ditch and original ground.

Bidder - a person, partnership or corporation, acting directly or through a duly authorized
representative, submitting a tender for the Work.

Borrow - an excavated material used in construction; the source of which is located outside the Right-
of-Way.

Bridge - any Structure in excess of 3 m in span length carrying vehicular and/or pedestrian traffic.

Bridge Length - the greater dimension of a Structure measured along the centre of the deck between
backs of abutment walls or between ends of Bridge deck.

Bridge Width - the clear width of a Structure measured at right angles to the centre of the deck
between the bottom of curbs or, if curbs are not used, between the inner faces of parapet or railing.

Change Order - a written order issued by the Engineer to the Contractor, covering changes in the
Contract Documents or Quantities or both, within the scope of the Contract and establishing the
basis of payment and time adjustments for the Work affected by the change.

Completion Date - the date specified in the Contract Documents on which the Contract is to be
completed.

Conform - compliance with reasonable and customary manufacturing and construction tolerances
where working tolerances are not specified. Where working tolerances are specified, Conform
means compliance with such tolerances.

Contract - per the Articles of Agreement of the Standard Construction Contract.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DEFINITIONS ITEM: 003

Contractor - the party of the first part to the Contract acting directly or indirectly through agents or
employees, who is primarily liable for the acceptable performance of the Contract and also for the
payment of all legal debts pertaining to the Work.

Contract Documents - the executed Articles of Agreement, the Tender, Terms of Payment "A",
General Conditions "B”, Standard Specifications, Particular Specifications, Plans and any Addenda
incorporated into the Contract before the execution of the Articles of Agreement, and such other
documents as may be listed in the Articles of Agreement and subsequent amendments to the
Contract made pursuant to the provisions of the Articles of Agreement.

Culvert - any Structure, not classified as a Bridge, and/or drainage system which provides an opening
for the passage of water under any Roadway or driveway.

Day - a calendar day and shall include all days without exception.

Daylight — shall refer to the hours between sunrise to sunset. Sunrise and sunset times are available
on a daily basis from the Environment Canada Weather website.

Dust - the fine particles of a mass defined by the percentage passing the 75 micron size sieve as
tested by standard sieve analysis methods on a sampled prepared and tested on the fraction of the
whole sample passing the 100 mm sieve size.

Engineer - the Chief Engineer of the Department of Transportation and Infrastructure of the Province
of New Brunswick otherwise named as the Engineer-Architect as per General Conditions “B” section
1(1) of the Contract.

This shall include any person authorized by him/her to perform on her/his behalf any function under
the Contract and shall include without being limited to any persons acting either directly or through
authorized assistants, such as Engineers, Technicians, Inspectors, by whom all explanations and
directions necessary for the satisfactory prosecution and completion of the Work will be given.

Equipment - all machinery, and vehicles, together with the necessary supplies for upkeep and
maintenance, and also tools and apparatus necessary for the proper construction and acceptable
completion of the Work.

Finished Grade - the grade to indicate the finished Pavement elevation of the centre line.

Foreslope - the Slope between the Shoulder and the ditch, or between the Shoulder and the original
ground in case of a fill.

Highway - the whole strip of land reserved for and secured for the use of the travelling public, being
bounded by the Right of Way lines, as at present, or as said lines may be changed to include extra
land which the Owner may from time to time acquire during the progress of the Contract.

Initial Work Schedule - the Work schedule submitted per ltem 906.

Laboratory - any official testing facility maintained by the Owner or any other testing facility
designated by the Owner.

Lane - the portion of a travelled way for the movement of a single line of vehicles.
Lump Sum Price - a Contract item for which payment will be made at a single tendered price, all

inclusive for the completion of the Work defined. Payment is not based on a measured Quantity,
although a Quantity may be given in the Contract Documents.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DEFINITIONS ITEM: 003

Overbreak - the portion of any rock which is excavated, displaced, or loosened outside and beyond
the established payment lines regardless of whether the excess is due to the inherent character of
any rock formation encountered, or to any other cause.

Overburden - any material that must be removed to access underlying suitable construction
materials, exclusive of the grubbed material.

Overexcavation - all excavation beyond that specified, performed without the written order of the
Engineer.

Owner - shall be as stated in the General Conditions “B” section 1(1).
Pavement - surface and/or base mixes whether Portland cement, asphalt concrete and/or chip seal.
Pavement Structure - all material placed above the Subgrade which would include Aggregate

Subbase, Aggregate Base and Pavement providing support for, and the distribution of the traffic load
to the Subgrade.

Plans - shall include all graphical representations including but not limited to Profiles, cross-sections
and other drawings, or exact reproductions thereof, which show the location, character, dimensions,
and details of the Work.

Professional Engineer — shall mean a qualified Professional Engineer registered or licensed to
practice in the Province of New Brunswick, and as defined and bound by the APEGNB By-Laws and
Code of Ethics.

Profile - a charted line indicating grades and distances and usually depth of cut and height of fill for
excavation and grading Work; taken along a centreline or other designated line. A side view, as
distinct from a plan or overhead view.

Progress Estimate - shall have the same meaning as “progress claim” as attributed to it by usage in
the Terms of Payment "A" and the General Conditions “B”.

Public Holiday - shall include the following Days only: New Year’s Day, Family Day, Good Friday,
Canada Day, New Brunswick Day, Labour Day, Remembrance Day, and Christmas Day.

Quantity - the amount presented on the Tender Form is to be considered as approximate only, and
is to be used as an estimate of the Work. Final payment to the Contractor will be made only for the
actual aggregate of Work performed or material furnished in accordance with the Contract
Documents as determined by measurements made by the Engineer.

Right-of-Way - the land secured and reserved to the public for Highway purposes.

Roadbed - that portion of the Roadway between the inside edges of Slopes of ditches and fills
(referenced from centreline).

Roadway - that portion of the Right-of-Way required for construction, limited by the outside edges of
the Slopes (referenced from centreline), and including ditches, channels and all Structures
appertaining to the Work.

Shoulder - that portion of the Roadway from the outside edges of the Lane or Lanes to the inside
edge (referenced from centreline) of the Slopes of ditches and fills.

Sidewalk - that portion of the Roadway constructed for the use of pedestrians.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DEFINITIONS ITEM: 003

Skew or Skew Angle - the acute angle formed by the intersection of a line normal to the centre line
of the Roadway with a line parallel to the face of the abutments, the centre line of the piers, or in the
case of Culverts with the centre line of the barrel.

Slope - run to rise expressed as a ratio.

Soil Particle Sizes - the following soil particles sizes shall apply for the terms used to describe the
material;

boulder | average dimension greater than 300 mm.
cobble average dimension between 75 and 300 mm.

gravel particle passing a 75 mm sieve and retained on a 4.75 mm sieve.

sand particle passing a 4.75 mm sieve and retained on a 75 pym sieve.

silt particle passing a 75 uym sieve and is non-plastic to slightly plastic and
exhibits no strength when air dried.

clay fine grained soil or the fine grained portion of a soil that can be made to

exhibit plasticity within a range of water contents and exhibits
considerable strength when air dry. Also defined as particle finer than
2 um.

Specifications - the statements, provisions and requirements contained in the Contract Documents,
that define the products, materials, and workmanship upon which the Contract for the Work is based,
including any notes and statements contained in the Plans.

Statutory Holiday — shall include the following Days only: New Year’s Day, Family Day, Good Friday,
Easter Monday, the day fixed by proclamation of the Governor in Council for the celebration of the
birthday of the Sovereign, Canada Day, New Brunswick Day, Labour Day, National Day for Truth
and Reconciliation, the day fixed by proclamation of the Governor in Council as a general day of
thanksgiving, Remembrance Day, Christmas Day, and Boxing Day.

Stripping - either the removal of topsoil and/or Overburden or the action of water resulting in the
removal of the asphalt cement from the aggregate.

Structure(s) - Bridges, Culverts, catch basins, drop inlets, manholes, retaining walls, overhead sign
structures, concrete barriers, cribbing, walls, buildings, sewers, service pipes, sub-drains, foundation
drains and other features which may be encountered in the Work and not otherwise classed herein.

Subgrade - the layer, whether in cut or fill, as prepared to support the Pavement Structure; or the
surface which forms the finished elevation of this layer, defined at the centreline.

Substantial Completion - The date in which the condition of the Work Site is ready for the Owner’s
acceptance and occupancy, except for the performance of any clean-up and/or finishing, and the
remediation of other deficiencies as defined by the Engineer.

Substructure - all that part of the Structure below the bearings of simple and continuous spans,
skewback of arches and tops of footings of rigid frames; including but not limited to; backwalls,
wingwalls and wing protection railings, and for the expressed purposes of winter concreting - cast in
place box culverts and cast in place concrete arches.

Superintendent - the Contractor’s authorized representative of record in responsible charge of the
Work.

Superstructure - all that part of the Structure supported on piers or abutments located above the
bearings of simple and continuous spans, and the deck slab of rigid frames.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DEFINITIONS ITEM: 003

Tender Addendum - a change in a tender issued prior to the time and date of tender closing, which
has the effect of modifying the tender. A Tender Addendum shall be considered as an integral
component of the tender and shall be deemed to take precedence over those parts of the tender
documents to which the Addendum refers.

Ticket - see Weight Certificate.

Unit Price - the amount stated in the Contract representing the price per unit for all labour, tools,
Equipment, materials, transportation costs and expenses, and any and all other incidentals
necessary to complete the Work and does not include the HST.

Utility - a facility maintained by a municipality, public authority or regulated authority and includes,
but is not limited to sanitary sewer, storm sewer, water, electric, gas, steam, telephone, cable
television services, and fibre optic cable.

Weight Certificate - a voucher, issued by the Owner at the point of origin of a load to a truck driver
and delivered to and verified by the Owner’s representative at the Work Site. This voucher shall
describe the Quantity of material upon which payment of the load is to be based and shall show
information pertinent and necessary for the evaluation of the load by the Engineer and others.

Work - includes all labour, material and services required, as shown or described in the Contract,
supplied and installed or erected complete at the place of building.

Work Area - the location in the Work Site on which Work is being carried out.

Work Site - the lands and premises owned by the Owner or in which the Owner has proprietary
interest, upon which the Work is to be performed and as defined in the Contract Documents.
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

AUTHORITY OF THE ENGINEER ITEM: 005

005.1 ORDERS OF THE ENGINEER

005.1.1 The Contractor shall promptly and efficiently comply with all orders, directions and instructions
given at any time by the Engineer with respect to the Work or the conduct thereof.

005.1.2 If the Contractor disagrees with any order, direction or instruction given at any time by the
Engineer, the Contractor shall perform the Work as instructed and shall serve notice in
accordance with terms set out in the General Conditions.

005.2 CONSTRUCTION METHODS AND EQUIPMENT

005.2.1 Equipment and methods used shall be appropriate to perform the Work outlined in the
Contract Documents.

005.2.2 The Engineer reserves the right to order the discontinuance or use of any Equipment or
method which fails to consistently produce satisfactory results.

005.3 UNAUTHORIZED WORK

005.3.1 Any Work done or material supplied by the Contractor which is beyond the lines, grades, or
descriptions detailed in the Contract Documents, or established by the Owner by written
notification, shall be considered as unauthorized and may not be measured for payment.

005.3.2 Upon order of the Engineer, unauthorized Work or material shall be remedied, removed or
replaced by the Contractor, at his/her own expense.

005.3.2.1 If the Contractor fails to comply promptly with any order made under this Section, the

Engineer may cause unauthorized Work or material to be remedied, removed or replaced in
accordance with the terms of the General Conditions.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

PERMITS ITEM: 006
006.1 DESCRIPTION
006.1.1 The Contractor shall review all permits in force for the Work and the conditions as set out in

Iltem 948 and the Contract Documents.

006.1.2 All other permits required, but not forming part of the Contract Documents but necessary and
requisite for the carrying out of the Work shall be obtained by the Contractor, at his/her own
expense, unless otherwise specified.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

TABLE OF CONTENTS DIVISION 100
ITEM DESCRIPTION %EERSOF

101 ClEaIING ..eeiiiiie e 2
102 GrubDING ..ceeeiiieee e 2
103 Removal of Isolated Trees ........cooovviiiiiiiiiieieieeee 1
106 Common EXcavation .........cccceeeiiiiiiiiiiiiie e 5
107 Unclassified Excavation ............ccccooiiiiiiiiiiiiiie e, 1
108 Solid Rock Excavation ..........cccooieiiiiniiiiie e 5
116 D]t o1 o TS 2
121 BOITOW . 3
130 Metal Pipe ... 4
131 Metal Pipe — Large ..o 3
136 SUDAraIN ..o 2
137 Subdrain Outlet ..., 2
140 Concrete PIPe ..ooooeioeeeeee e 4
141 Concrete PIpe - Large .......coocveeeiiiiiiieeiiieee e 10
142 Precast Concrete Box Culvert ..........ccccccooviiiiieiiniieee e, 9
161 Foundation Excavation ............ccccooieiiiiiiiiiiiieeee 2
166 Backfilling Around Structures ..........cccocceeeiiiieen e, 2
167 Backfill For Structures ..., 2
169 Induced TrenCh ... 2
178 Wildlife FENCE ...ooooiiiii e 6
179 Dual One-Way Ungulate Gates ..........ccooceeeeiiiiiieiiiniieees 2
180 Cantilever Slide Gate ..........coooiiiiiiii e 3
181 Pedestrian Gate .........occueeiiiiiiiiii e 2
182 Chain Link FENCE ......ooiiiiiiiiiee e 3
186 Removal of FENCE .......ccooviiiiiii e, 1
191 Application of Water ... 1
199 Standard Drawings

106 - 1 Shaping of Overburden at Top of Solid Rock Backslope
108 - 1 Solid Rock Transitions (Longitudinal)

136 -1 Subdrain

137 -1 Subdrain Outlet

140-1 Tension Rod/Bar Assembly

161-1 Case 1.1 - Cross Culvert: Subgrade Above Original Ground -
Trench < 1.2 m Deep

161 -2 Case 1.2 - Cross Culvert: Subgrade Above Original Ground -
Trench > 1.2 m Deep
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

TABLE OF CONTENTS DIVISION 100

161 -3 Case 2.1 - Cross Culvert: Original Ground Above Subgrade -
Trench < 2.2 m Deep

161 -4 Case 2.2 - Cross Culvert: Original Ground Above Subgrade -
Trench > 2.2 m Deep

161 -5 Case 3.1 - Storm Drainage Culvert Longitudinal to the
Centreline of Roadway

161 -6 Foundation Excavation for Footings - Solid Rock and Common
Cases

161 - 7 Foundation Excavation for Footings - Common over Solid
Rock Case

178 - 1 Wildlife Fence Detail - 1

178 - 2 Wildlife Fence Detail - 2

178 -3 Double Swing Gate

178 -4 Line Post Extension Detail

179 -1 Dual Ungulate Gate Layout

179 -2 Typical Dual Ungulate Gate Details

179 -3 Ungulate Gate Detail One-Side Elevation
179 -4 Ungulate Gate Assembly - Plan View
179 -5 Ungulate Gate Assembly Details Gate Angles
180-1 Cantilever Slide Gate - Plan View

180 -2 Cantilever Slide Gate - Front Elevation
180 -3 Cantilever Slide Gate Frame Detail

180 - 4 Cantilever Slide Gate to Be Welded to Cantilever Slide Gate
Frame
181 -1 Pedestrian Gate - Plan View

181 -2 Pedestrian Gate - Front Elevation
182 -1 Chain Link Fence
182 -2 Chain Link Gate
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CLEARING ITEM: 101

101.1 DESCRIPTION

101.1.1 This Item consists of cutting and salvaging Merchantable Timber, and disposing of all other

trees, brush, and slash.

101.1.2 Merchantable Timber is defined as any timber for which the Contractor can find an established

market in the general vicinity of the Contract.

101.2 MATERIALS

101.2.1 None identified.

101.3 SUBMITTALS

101.3.1 The Contractor shall submit, upon request, a copy of any permit(s) required to carry out the

Work.

101.4 CONSTRUCTION

101.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

specifically directed by the Engineer.

101.4.2 The Engineer shall identify clearing limits and buffer zone limits with ribbons or similar means.

101.4.3 Merchantable timber shall be salvaged, unless otherwise approved by the Engineer. Salvaged

material shall become the property of the Contractor and shall be removed from the Work Site
by the Completion Date.

101.4.4 Before commencing clearing on any part of the Work Site that had been Crown Land under

licence, the Contractor shall offer to sell to the former licensee all merchantable timber involved.

101.4.41 The price shall be the current price negotiated between the former licensee and the Forest
Products Marketing Board responsible for the area in which the timber is harvested.

101.4.4.2 If the former licensee decides to purchase the cut timber, the Contractor shall perform the
Work to the former licensee’s specifications.

101.4.5 The driver of any vehicle transporting wood from the Work Area(s) shall have in the vehicle a

Transportation Certificate (TC) for "Crown Land Permit Harvest" for each load.

101.4.51 In filling out the TC, "Other" (in the top right corner) use "DTI ROW"; under "Harvest Block
No." shall be "xx-xxxx" (the Contract number); and the place name of the clearing location
shall be identified.

101.4.6 Trees shall be cut so that stump height is not greater than 0.3 m above average ground level,

or in the event of significant snow cover, to a height as directed by the Engineer.

101.4.7 Non-merchantable trees not felled by cutting may be shredded in place (to a stump height per

101.4.6) using Equipment designed for that purpose, but shall not be bulldozed down.

101.4.71 No shredding, chipping, or placement of shredded or chipped material shall occur within 30 m
of a watercourse or wetland.

101.4.7.2 All other non-merchantable trees, and all brush and slash shall be shredded or chipped and
evenly distributed over the ground within the clearing limits.

101.4.7.3 Disposal by burning is prohibited.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CLEARING

ITEM: 101

101.4.7.4

101.4.8

101.4.9

Notwithstanding 101.4.7.1 to 101.4.7.3, all non-merchantable trees, brush and slash shall be
disposed of such that the Engineer can set and grade stakes for cut and fills; set stakes for
top of slope and toe of slope; and survey cross-sections.

Ornamental trees and shrubs shall not be disturbed without written permission from the
Engineer.

The Contractor shall limit ground disturbance to minimize the potential for erosion and
sedimentation of watercourses and wetlands.

101.4.9.1 Directional hand felling and harvesting shall be used where ground conditions are not suitable
for access by heavy Equipment. When cable skidders are used, the full range of cables shall
be made to avoid rutting soft ground areas.

101.4.10 Clearing shall not be performed within wetland buffer zones unless such areas are frozen hard,

except to provide access through the buffers, as approved by the Engineer.

101.4.11 The Contractor shall not use heavy Equipment for clearing within 30 m of stream banks, and

shall do cutting therein by hand or by Equipment able to "reach in" to cut and yard out the timber.

101.4.12 Initial clearing of merchantable timber within 5 m of either side of watercourses identified on the

Plans, and any other watercourses identified during the course of the Work, shall be limited to
removal of merchantable timber.

101.4.121 Non merchantable timber shall be removed at the time of the Structure installation.

101.4.13 There shall be no long skids of timber on steep slopes adjacent to watercourses, and no felling

or skidding trees across a watercourse.

101.4.131 Where clearing of a steep slope in snow or ice conditions is suspended through a written order
by the Engineer or a representative of WorkSafe NB for safety reasons, the Contractor shall
cease Work immediately.

101.4.13.2 In the case of Work suspension per 101.4.13.1, the Contractor shall not be responsible to
complete clearing in the affected area.

101.4.14 Stockpiling or loading of merchantable timber or waste materials adjacent to the highway shall

be as approved by the Engineer.

101.5 MEASUREMENT FOR PAYMENT

101.5.1 The Quantity to be measured for payment shall be the number of hectares of land cleared in

accordance with this Item.

101.5.11 All measurements shall be made on a horizontal plane.

101.5.2 The areas of removal of merchantable trees within 5 m of watercourses per 101.4.12 shall be

measured for payment as clearing.

101.6 BASIS OF PAYMENT

101.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

GRUBBING ITEM: 102

102.1 DESCRIPTION

102.1.1 This Item consists of the removal and disposal of roots and stumps.

102.1.2 This Item also consists of removal of shredded and/or chipped material left behind from the
clearing operation done by others.

102.2 MATERIALS

102.21 None identified.

102.3 SUBMITTALS

102.3.1 The Contractor shall submit, upon request, a copy of any permit(s) required to carry out the
Work.

102.4 CONSTRUCTION

102.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

102.4.2 The Contractor shall carry out the Work in accordance with ltem 946 and ltem 948.

102.4.3 The Work shall include removal of all stumps, including with a height over 0.3 m, brush, slash,
and pieces of timber lying on the ground, due to clearing by others.

102.4.4 Grubbing shall be carried out with root rakes or similar Equipment, such that only the roots and
stumps are removed, and topsoil is left for salvage under the excavation item.

102.4.5 In cut sections, and in fill sections where the Subgrade is within 2.5 m of the original ground,
grubbing shall be carried out to within 2 m of the clearing line, or as directed by the Engineer.

102.4.6 Grubbing shall not be carried out in fill sections where the Subgrade is more than 2.5 m above
the original ground, except where foundation excavation or stream diversions for Structures are
to be carried out, as approved by the Engineer.

102.4.7 Grubbing shall not be carried out in swamps and other areas where the underlying material is
to be wasted, as indicated in the Contract Documents or as directed by the Engineer.

102.4.8 The Contractor shall be responsible, at his own expense, to carry out any remedial measures
necessary to redress any areas grubbed beyond the specified limits, including but not limited to
extra shaping, hydroseeding and/or mulching of the exposed ground, and removal of trees which
have fallen as a result of root severance due to over-width grubbing.

102.4.9 Roots and stumps, with or without non-merchantable trees, brush, and slash per 101.4, shall be
disposed of within the Work Site by tub-grinding, or by burial as follows:

102.4.91 The materials may be placed under fills over 5 m in height to Subgrade, if the materials are
spread out and tramped flat in a uniform layer to a compact mass no more than 0.6 m above
original ground, using a crawler tractor of 20 t or heavier.

102.4.9.2 Where Roadbed fills exceed 6 m in height to Subgrade, the Contractor may place one layer

of grubbed materials either on the existing ground, or on the first lift of compacted excavated
material or Borrow, and shall tramp the materials to a 0.6 m thickness as described in
102.4.9.1.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

GRUBBING ITEM: 102

102.4.9.3 Burying may be permitted at other locations within the Work Site as indicated in the Contract
Documents and/or as approved by the Engineer, if the materials are spread out, tramped, and
covered with excavated material as directed by the Engineer, and the surface hydroseeded in
accordance with 614.4.

102.4.10 Where the disposal measures of 102.4.9 are determined by the Engineer to be unfeasible, the
roots and stumps, with or without non-merchantable timber, brush, and slash per 101.4, may be
disposed of outside the Work Site in accordance with Item 947.

102.4.11 Burning of grubbed materials shall not be permitted.

102.4.12 No materials removed during grubbing shall be permitted to be placed within 30 m of a Culvert,
Bridge, or any other Structure.

102.5 MEASUREMENT FOR PAYMENT

102.51 The Quantity to be measured for payment shall be the number of hectares of grubbing carried
out in accordance with this Item.

102.5.1.1 All measurements shall be made on a horizontal plane.
102.6 BASIS OF PAYMENT
102.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

REMOVAL OF ISOLATED TREES ITEM: 103

103.1 DESCRIPTION

103.1.1 This Item consists of the removal and disposal of isolated trees complete with stumps, and/or
isolated stumps.

103.1.2 An isolated tree is defined as a tree having a minimum diameter of 100 mm measured at 300
mm above the existing ground surface.

103.1.3 An isolated stump is defined as a stump having a minimum top diameter of 300 mm.

103.2 MATERIALS

103.2.1 None identified.

103.3 SUBMITTALS

103.3.1 None identified.

103.4 CONSTRUCTION

103.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

103.4.2 Isolated trees and stumps shall be clearly identified in the field by the Engineer.

103.4.3 Ornamental trees and shrubs shall not be disturbed without written permission from the
Engineer.

103.4.4 The Contractor shall be responsible to repair, at his own expense, any damage to private
property resulting from the Work.

103.4.5 The Contractor shall carry out the Work in accordance with 101.4 and 102.4.

103.5 MEASUREMENT FOR PAYMENT

103.5.1 The Quantity to be measured for payment shall be the number of isolated trees and/or isolated
stumps removed and disposed of in accordance with this Item.

103.6 BASIS OF PAYMENT

103.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

COMMON EXCAVATION ITEM: 106

106.1 DESCRIPTION

106.1.1 This Item consists of the excavation and placement within the Work Site or disposal outside the

Work Site, of soil and all other materials not classified as solid rock.
106.2 MATERIALS
106.2.1 For temporary stream diversion channels, clear polyethylene liners a minimum of 6 mils thick
and meeting the requirements of CGSB 51.34 shall be supplied by the Contractor.

106.3 SUBMITTALS

106.3.1 Submittals are required in accordance with any cross-referenced ltem forming part of this Item.

106.4 CONSTRUCTION

106.4.1 General

106.4.1.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

106.4.1.2 The Contractor shall carry out the Work in accordance with Item 946 and ltem 948.

106.4.1.3 The Contractor shall construct offtakes and stream diversion channels as detailed in the
Contract Documents.

106.4.1.4 Polyethylene liners for temporary stream diversions shall be installed transverse to the
direction of flow and overlaps shall be a minimum of 300 mm in the direction of flow.

106.4.1.4.1 The Contractor shall be responsible for maintenance and removal of the liners.

106.4.1.5 The Contractor shall maintain surface drainage during excavation of cuts and construction of
embankments.

106.4.1.5.1 Low spots and ruts that could pond water shall be removed no later than the end of each

Day’s Work or, if rain is imminent, as Work progresses during the Day.

106.4.1.6 If at any time during the Work the surface becomes rutted or displaced, the Contractor shall
make all necessary repairs to reinstate the surface grade.

106.4.1.6.1 The depth rutted and/or displaced shall be scarified, moisture conditioned, shaped, and

compacted to meet the requirements of this Item.

106.4.1.7 Where the Roadbed being constructed is subject to through-traffic, the Contractor shall
conduct operations so that through-traffic does not travel directly on an undercut surface or
Subgrade, unless approved by the Engineer.

106.4.1.8 Any surface constructed or exposed by the Contractor and subjected to through-traffic shall
be maintained in a condition such that traffic can safely travel along it at the speed limit posted
for the Work Area.

106.4.1.9 Transitions in cut and fill conditions, at the ends of bedrock cuts, shall be carried out as
indicated on Standard Drawing 108-1.

106.4.2 Excavation

106.4.2.1 The Contractor shall not commence any excavation until the original cross-section survey has

been completed by the Engineer for the Work Area involved.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

COMMON EXCAVATION ITEM: 106
106.4.2.2 The Contractor shall control the excavation and handling of the common material such that
optimum usage of the excavated materials is achieved, as follows:
106.4.2.21 Any material suitable for topsoil, from cuts, and from fill areas that shall be stripped, shall be
salvaged and stockpiled at the location(s) approved by the Engineer.
106.4.2.2.1.1 The depth of excavation of the topsoil layer shall be as determined in the field at the time
of excavation, between the Contractor and the Engineer.
106.4.2.2.1.2 Stockpile(s) shall not be located where they shall inhibit orderly construction and
completion of ditches and slopes per Item 946, block or inhibit natural drainage, or be a
potential source of siltation to watercourses.
106.4.2.2.1.3 Stockpiling shall be carried out such that the maximum recovery of the material is assured.
106.4.2.21.4 Topsoil stockpiles shall be mulched in accordance with Item 616.
106.4.2.2.2 The Contractor shall separately excavate or otherwise salvage materials meeting the
requirements of 121.2 - Borrow A/A1, as indicated in the Contract Documents, for use in the
top 600 mm of the Subgrade.
106.4.2.2.3 The Contractor shall conduct operations such that all usable material resulting from common
excavation either has been used or shall be used in the Work, prior to the placement of any
material under ltem 121.
106.4.2.2.3.1 Borrow shall not be placed in areas where excavated materials could be hauled and
placed at a lesser cost to the Owner, unless otherwise authorized by the Engineer.
106.4.2.2.4 Common material salvaged by the Contractor for re-use, other than as topsoil, shall be
stockpiled such that the material does not become saturated, at a location approved by the
Engineer.
106.4.2.2.4.1 Stockpiling of common material shall be done on a well-drained, level base capable of
supporting the entire weight and dimension of the stockpiles and in such a manner as to
ensure maximum recovery of the stockpiled materials.
106.4.2.2.4.2 Stockpiles shall not be placed near a quarry/pit face, Stripping piles or piles of other
materials, nor near property lines, tree lines or drainage ditches such that retrieval of all
common material is not possible or practical and access to the stockpile shall be
maintained at all times.
106.4.2.2.4.3 Stockpiles shall be built in layers not exceeding one metre in thickness and each layer
shall be shaped to maintain surface drainage before the next layer commences. Dumping
over the edge of stockpiles shall not be permitted.
106.4.2.2.4.4 Work shall involve the re-handling of excavated material from stockpiles.
106.4.2.3 Where the Subgrade requires undercutting, subexcavation shall be carried out to the specified
depth below Subgrade on a plane parallel to the Subgrade cross-slope.
106.4.2.4 Hauling of common excavation over Aggregate Base/Subbase shall not be permitted, unless
authorized by the Engineer.
106.4.2.5 The Contractor shall shape ditches to the lines and grades specified, and any grade conditions

that would cause water to pond shall be removed.
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

COMMON EXCAVATION ITEM: 106

106.4.2.6

106.4.2.7

106.4.2.8

106.4.2.9

106.4.2.10

106.4.3
106.4.3.1

106.4.3.2

106.4.3.3

106.4.3.3.1

106.4.3.4

106.4.3.4.1

106.4.3.5

106.4.3.5.1

106.4.3.6

106.4.3.7

106.4.3.8

In cuts, the area between the top of the Backslope and the edge of the ungrubbed surface
shall be shaped to eliminate vertical or overhanging faces, exposed roots, and any material
which would impede natural drainage.

Where common material is underlain by a deep bedrock cut, the material at the top of the
bedrock Backslopes shall be shaped as indicated in Standard Drawing 106-1.

Excavated material designated by the Engineer as surplus and useable shall remain the
property of the Owner and shall be either stockpiled or otherwise placed in the Work, as
directed by the Engineer.

Excavated material designated by the Engineer as waste shall become the property of the
Contractor and shall be disposed of in accordance with Item 947.

Boulders 1 m? or larger that are encountered in the Work shall be handled in accordance with
Item 108.

Placement

The placement of excavated material shall be carried out in accordance with Item 941, to
conform to lines and grades provided.

The placement of material shall be in layers, and each layer shall be shaped to maintain
surface drainage.

Embankments shall be constructed such that the first lift when shaped forms the toe of the
Foreslopes and each successive lift shall be completed to the full width prior to placing the
next lift.

On ungrubbed areas, swamps, and rough terrain, the initial lift thickness shall be as
approved by the Engineer.

Material placed to within 600 mm below Subgrade shall have a maximum lift thickness of 300
mm.

The lift thickness may be increased to a maximum of 600 mm if acceptable compaction test
results are produced for the entire depth of the lift.

Material placed in the top 600 mm of the Subgrade shall meet the requirements of 121.2 -
Borrow A/A1, as indicated in the Contract Documents, and shall be placed as specified in
106.4.3.4.

In backfilling of undercuts deeper than 600 mm, the lift thicknesses shall be as determined
by the Engineer.

Where embankments are constructed against an existing earth sidehill having a Slope steeper
than 3:1, for the top 2.5 m below Subgrade the spreading Equipment shall cut into the sidehill
as each lift of fill is placed so that the next lift is “keyed” into the sidehill to a width not less than
1m.

Where the Work involves placement of material firstly along one side of the Roadbed and then
the other side, the spreading Equipment shall cut into the edge of the previously built side of
the Roadbed as each lift of material is placed, so that the next lift is “keyed” into the adjacent
side of the Roadbed or the existing Roadway Slope to a width not less than 0.5 m.

Excavated material placed behind Structures or in areas where Structures are to be
constructed shall be a material meeting the requirements of 121.2 - Borrow A/A1, as indicated
in the Contract Documents, and shall have lift thicknesses as follows:
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

COMMON EXCAVATION ITEM: 106

106.4.3.8.1 Maximum 200 mm behind abutment breastwalls or other earth-retaining Structures, to the
limits shown on the Plans; or

106.4.3.8.2 Maximum 300 mm where Structures shall be constructed or through which piles shall be
driven.
106.4.4 Compaction
106.4.41 The Contractor shall carry out moisture conditioning and compaction in accordance with ltem
936.
106.4.4.11 Any isolated soft spots, or other areas within the top 1.2 m of the Subgrade, not meeting the

specified compaction criteria shall be excavated and backfilled with material of the quality
matching the surrounding material, as directed by the Engineer.

106.4.4.2 In cuts, the Subgrade surface shall be compacted to 97% of the control density as determined
by a test strip.
106.4.4.2.1 If the Subgrade has been undercut, the undercut surface shall be rolled with a static roller

prior to being backfilled with Borrow A/A1-quality material, as indicated in the Contract
Documents, to Subgrade.

106.4.4.3 Each lift of excavated material, after placement per 106.4.3, shall be compacted to a minimum
of 95% of the maximum dry density.

106.4.5 Culverts

106.4.5.1 Where excavation involves removal of Culverts, the Contractor shall take care to ensure that
any existing pipe is not damaged and is salvaged for re-use.

106.4.5.1.1 The Contractor shall notify the Engineer prior to exposing any existing pipe.

106.4.5.1.2 Pipe determined by the Engineer to be salvageable shall remain the property of the Owner
and shall be re-used in the Work Site under Item 140, or transported to the nearest DTI
Maintenance Depot.

106.4.5.1.2.1 Salvageable pipe that is damaged as a result of the Contractor’s actions, as determined
by the Engineer, shall be replaced by the Contractor.

106.4.5.1.3 Unsalvageable pipe and waste shall become the property of the Contractor and shall be
disposed of outside the Work Site.

106.4.6 Driveways
106.4.6.1 Driveways excavated under this Item shall be replaced the same Day they are removed,

utilizing material excavated from the crossing wherever possible.

106.4.6.2 Where excavation involves paved driveways, parking lots or other abutting private lands, the
Pavement shall be cut to a neat straight line and edge, and removed in a manner so as to
avoid damage to the adjacent lands and Roadbed.

106.4.6.2.1 The Contractor shall be responsible for damage to the Pavement and other surfaces beyond
the designated limits of the excavation and for the repair or restoration, at his own expense,
of the areas affected.

106.4.6.2.2 The excavated Pavement shall be broken down into pieces small enough to be suitable for
use in embankment construction, unless designated by the Engineer as waste to be
disposed of outside the Work Site.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

COMMON EXCAVATION ITEM: 106

106.5 MEASUREMENT FOR PAYMENT

106.5.1 The Quantity to be measured for payment shall be the number of cubic metres of common
material excavated and placed, stockpiled and/or disposed of in accordance with this ltem.

106.5.2 The volume shall be as measured in situ and computed by the average end area method, based
on “original ground” cross-sections surveyed by the Engineer on the natural ground.

106.5.2.1 In the areas to be grubbed, the cross-sections shall be taken before grubbing, and the volume

payable under this Item shall include material in the grubbed layer removed under Item 102.

106.5.3 Excavation of soft spots, deleterious materials, offtakes, stream diversion channels, and
driveways as defined by this Item shall be measured for payment.

106.5.4 Compensation payable to the Owner or the Contractor, for the difference in price of fuel between
the month prior to the month of tender opening for the Contract and the month of Work under
this Item, shall be calculated in accordance with ltem 822.

106.6 BASIS OF PAYMENT

106.6.1 Payment for Work under this Item shall include a separate Unit Price for each type of common

excavation, as identified under the Contract.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

UNCLASSIFIED EXCAVATION ITEM: 107
107.1 DESCRIPTION
107.11 This Item consists of the excavation and placement within the Work Site or disposal outside the

Work Site, of materials classified under neither common excavation nor solid rock excavation
but composed of a mixture and variable and undetermined distribution of both.

107.2 MATERIALS

107.2.1 For temporary stream diversion channels, clear polyethylene liners a minimum of 6 mils thick
and meeting the requirements of CGSB 51.34 shall be supplied by the Contractor.

107.3 SUBMITTALS

107.3.1 Submittals are required in accordance with any cross-referenced Item forming part of this Iltem.
107.4 CONSTRUCTION

107.41 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

specifically directed by the Engineer.
107.4.2 The Contractor shall carry out the Work in accordance with Item 946 and Item 948.

107.4.3 The Contractor shall construct offtakes and stream diversion channels as identified and/or
detailed in the Contract Documents.

107.4.4 Polyethylene liners for temporary stream diversions shall be installed transverse to the direction
of flow and overlaps shall be a minimum of 300 mm in the direction of flow.

107.4.41 The Contractor shall be responsible for maintenance and removal of the liners.

107.4.5 The Contractor shall handle material which would otherwise be classified under common
excavation in accordance with 106.4.

107.4.6 The Contractor shall handle material which would otherwise be classified under solid rock
excavation in accordance with 108.3 and 108.4.

107.5 MEASUREMENT FOR PAYMENT

107.5.1 The Quantity to be measured for payment shall be the number of cubic metres of unclassified
material excavated and either placed, stockpiled or disposed of in accordance with this Item.

107.5.2 The volume shall be as measured in situ and computed by the average end area method, based
on “original ground” cross-sections surveyed by the Engineer on the natural ground.

107.5.2.1 In the areas to be grubbed, the cross-sections shall be taken before grubbing, and the volume
payable under this Item shall include material in the grubbed layer removed under ltem 102.

107.5.3 Excavation, per 106.4, of offtakes, stream diversion channels, soft spots, deleterious materials,
and the excavation of driveways shall be measured for payment.

107.5.4 Compensation payable to the Owner or the Contractor, for the difference in price of fuel between
the month prior to the month of tender opening for the Contract and the month of Work under
this Item, shall be calculated in accordance with Iltem 822.

107.6 BASIS OF PAYMENT

107.6.1 Payment for Work under this Item shall include a separate Unit Price for each type of unclassified
excavation, as identified under the Contract.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

SOLID ROCK EXCAVATION ITEM: 108
108.1 DESCRIPTION
108.1.1 This Item consists of the excavation and placement within the Work Site, or disposal outside the
Work Site, of solid rock.
108.1.2 Solid rock is defined as in situ bedrock, and naturally occurring boulders that are 1 m3 or larger
in volume.
108.2 MATERIALS
108.2.1 None identified.
108.3 SUBMITTALS
108.3.1 Submittals are required in accordance with any cross-referenced Item forming part of this Iltem.
108.3.2 The Contractor shall submit to the Engineer, in advance of any drilling and blasting, the following
information:
108.3.2.1 Copy of Insurance Policy as it relates to blasting, and any pre-blast survey requirements
therein.
108.3.2.2 Copy of the blaster's certification per Regulation 97-125 under the Apprenticeship and
Occupational Certification Act.
108.3.3 The Contractor shall submit upon request the following information:
108.3.3.1 A letter signed by the certified blaster or a Professional Engineer, stating that drill pattern and
blasting sequences and charges have been designed and performed in accordance with
appropriate codes.
108.3.3.2 A letter indicating anticipated time(s) of the Day at which blasts shall take place.
108.4 CONSTRUCTION
108.4.1 General
108.4.1.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.
108.4.1.2 The Contractor shall carry out the Work in accordance with ltem 946 and Item 948.
108.4.1.3 The Contractor shall maintain surface drainage during excavation of cuts and construction of
embankments.
108.4.1.3.1 Low spots and ruts that could pond water shall be removed no later than the end of each
Day’s Work or, if rain is imminent, as Work progresses during the Day.
108.4.1.4 Any surface constructed or exposed by the Contractor, and subjected to through-traffic, shall
be maintained in a condition such that traffic can safely travel along it at the speed limit posted
for the Work Area.
108.4.1.5 Transitions in cut and fill conditions, at the ends of the bedrock cuts, shall be carried out as
indicated on Standard Drawing 108-1.
108.4.1.6 Rock cuts and fills shall be shaped in accordance with ltem 941.
108.4.1.7 Blasting shall be permitted only between 30 minutes after sunrise and 30 minutes before

sunset.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

SOLID ROCK EXCAVATION ITEM: 108

108.4.1.7.1

108.4.2
108.4.2.1

108.4.2.2

108.4.2.2.1

108.4.2.3

108.4.3
108.4.3.1

108.4.3.1.1

Blasting within 500 m of any residence or business shall not be permitted to take place
between 7:00 p.m. and 7:00 a.m. Monday to Friday, or on any weekend or Public Holiday,
without prior notification to and approval by the Engineer.

Blasting Near Wells or Structures

The Contractor shall carry out a pre-blast survey in accordance with the requirements of the
Insurance Policy submitted per 108.3.2.

Notwithstanding 108.4.2.1, the Owner will, before and during the Work under this Item, be
conducting inspections on residential wells within 500 m of area of blasting, including sampling
for water quality.

Any wells adversely affected by the Work, the Owner will provide water temporarily during
the course of the Work, and/or will determine if repair or replacement by the Contractor is
required for any wells found to be permanently damaged.

The Contractor shall carry out the Work such that vibrations from drilling and blasting are
controlled, and do no exceed the requirements of Figure 108-A, for 2 in/s.

Figure 108-1
Allowable Instantaneous Charge Limits
Based on Distance from Blast and Wave Velocity
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Excavation

The Contractor shall notify the Engineer when material appearing to be bedrock is first
encountered.

The area identified shall be stripped of Overburden and the Engineer shall determine the
top of bedrock elevation for cross-sectioning.
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

SOLID ROCK EXCAVATION

ITEM: 108

108.4.3.2

108.4.3.2.1

108.4.3.2.2

108.4.3.2.3

108.4.3.2.3.1

108.4.3.3

108.4.3.4

108.4.3.5

108.4.3.6

108.4.3.6.1

108.4.3.6.2

108.4.3.6.2.1

108.4.3.6.3

108.4.3.7

108.4.3.8

108.4.3.9

108.4.3.10

The Contractor shall be responsible to control the fracturing, excavation and handling the solid
rock such that optimum usage of the excavated materials is achieved, as follows:

Fracturing of bedrock shall be carried out so as to produce shattered rock for use as per
108.4.4.1.

The Contractor shall separately excavate or otherwise salvage rock meeting the
requirements of 121.2 - Borrow A/A1, as indicated in the Contract Documents, for use in the
top 600 mm of the Subgrade.

Where the Contract includes Borrow to be placed in the Work, the Contractor shall conduct
operations such that all usable material resulting from solid rock excavation either has been
used or shall be used in the Work, prior to the placement of any material under Item 121.

Borrow shall not be placed in areas where excavated materials could be hauled at a lesser
cost to the Owner, unless otherwise authorized by the Engineer.

In cuts in bedrock, the Roadbed shall be subexcavated to the specified depth below Subgrade
and on a plane parallel to the Subgrade cross-Slope.

Prior to backfilling a bedrock undercut the Roadbed shall be subexcavated to the full width
and depth specified, and the ditches shall be excavated to at least the same grade, over the
entire length of the bedrock cut or 50 m longitudinally, whichever is the lesser.

The Contractor shall fill any overexcavated areas in the bedrock undercut with finely shattered
rock to meet the tolerances specified in ltem 941.

Where soil is encountered below Subgrade in a bedrock cut area, subexcavation and
backfilling shall be carried out as follows:

Isolated pockets of soil encountered below Subgrade within a bedrock cut shall be
subexcavated as directed by the Engineer and backfilled with finely shattered rock.

If the Subgrade cross-section is partly in bedrock and partly in soil and constitutes more than
pockets of soil in a bedrock Subgrade, the soil shall be subexcavated to match the specified
solid rock subexcavation.

The same type of Borrow A/A1-quality material, as indicated in the Contract Documents,
shall be used to backfill both the bedrock and soil undercuts.

Where the Subgrade line (longitudinally) is in and out of solid rock and soil, subexcavation
of the bedrock and the soil at the transition points shall be as indicated on Standard Drawing
108-1.

Loosened rock shall be removed from the Backslope of bedrock cuts so as to leave a neat
and safe condition and the rock so removed shall be utilized in embankment construction.

The Contractor shall shape the ditches, remove any rock knobs that would impede drainage
and/or fill any low spots with finely shattered rock, to achieve the specified width and grade.

Naturally occurring boulders, after being measured by the Engineer, shall be placed as
directed by the Engineer.

Excavated material designated by the Engineer as surplus and useable, shall remain the
property of the Owner and shall be either stockpiled or otherwise placed in the Work, as
directed by the Engineer.
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

SOLID ROCK EXCAVATION

ITEM: 108

108.4.3.11

108.4.4
108.4.4.1

108.4.4.1.1

108.4.4.1.2

108.4.4.2

108.4.4.2.1

108.4.4.3

108.4.4.3.1

108.4.4.3.2
108.4.4.4

108.4.4.5

108.4.4.6

108.4.4.6.1

108.4.4.6.2

108.4.4.7

Excavated material designated by the Engineer as waste, shall become the property of the
Contractor and shall be disposed of in accordance with ltem 947.

Placement

Rock embankments shall be constructed in lifts not exceeding 1 m in thickness, except for
friable rock, for which lift thickness shall not exceed 600 mm.

Large rocks and boulders shall not be placed in clusters or nests but shall be distributed
over the surface of the layer onto which they are pushed and finer rock placed in the voids
between them.

Rock placed as backfill over an undercut in soil or rock, or as the top 600 mm of the
Subgrade in an embankment, shall be the rock salvaged under 108.4.3.2.2 and shall contain
no fragments greater than 400 mm in any dimension, and voids in the surface shall be filled
with rock spalls.

Embankments shall be constructed such that the first lift when shaped forms the toe of the
Foreslopes and each successive lift shall be completed to the full width prior to placing the
next lift.

On ungrubbed areas, swamps and rough terrain, the initial lift thickness shall be as approved
by the Engineer.

Each lift of rock shall be compacted such that rock fragments are further broken down or
repositioned to minimize voids and bridging, and to consolidate the embankment.

Rock suitable to be placed in a 1 m lift shall be compacted with a vibratory roller of at least
15t or placed and tramped by a crawler tractor of at least 30 t mass.

Friable rock shall be compacted with a vibratory roller of a minimum 11 t mass.

Where embankments are constructed against an existing earth sidehill having a Slope steeper
than 3:1, for the top 2.5 m below Subgrade, the spreading Equipment shall cut into the sidehill
as each lift of fill is placed so that the next lift is “keyed” into the sidehill to a width not less than
1m.

Where the Work involves placement of material firstly along one side of the Roadbed and then
the other side, the spreading Equipment shall cut into the edge of the previously built side of
the Roadbed as each lift of material is placed so that the lift is “keyed” into the adjacent side
of the Roadbed to a width not less than 0.5 m.

Excavated material placed behind Structures or in areas where Structures are to be
constructed shall be a material meeting the requirements of 121.2 - Borrow A/A1, as indicated
in the Contract Documents, and shall have lift thicknesses as follows:

Maximum 200 mm behind abutment breastwalls or other earth-retaining Structures, to the
limits identified on the Plans; or

Maximum 300 mm where Structures shall be constructed or through which piles shall be
driven.

No excavated rock shall be placed within 4 m of either side and for the depth where an induced
trench shall be constructed under Item 169.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

SOLID ROCK EXCAVATION ITEM: 108

108.5 MEASUREMENT FOR PAYMENT

108.5.1 The Quantity to be measured for payment shall be the number of cubic metres of solid rock
excavated and either placed, stockpiled or disposed of in accordance with this Item.

108.5.2 The volume of bedrock shall be as measured in situ and computed by the average end area
method, based on the top-of-rock sections surveyed by the Engineer, after the bedrock exposure
noted in 108.4.3.1.

108.5.2.1 If the Contractor fails to give notice under 108.4.3.1, then the Engineer shall determine the

rock line to be used to calculate the Quantity of solid rock excavation.

108.5.2.2 The payline for the rock undercut surface shall be the theoretical undercut line as per

108.4.3.3, to the intercept of the Foreslope as excavated.

108.5.3 Boulders greater than 1 m3 in volume shall be measured individually for payment.

108.5.4 Where, in the opinion of the Engineer, Overbreak in ditches and Backslopes has been
unavoidable, the Overbreak shall be measured for payment up to but not exceeding 10% of the
Quantity calculated within the lines staked by the Engineer at the stations at which the Overbreak
occurs.

108.5.4.1 This percentage may be increased at the discretion of the Engineer for stations of small cross-

sectional area for which the width of Overbreak is not excessive but represents a relatively
large percentage of the area of solid rock excavation staked, and if all of the Overbreak
Quantity is useable material.

108.5.5 Compensation payable to the Owner or the Contractor, for the difference in price of fuel between
the month prior to the month of tender opening for the Contract and the month of Work under
this Item, shall be calculated in accordance with ltem 822.

108.6 BASIS OF PAYMENT

108.6.1 Payment for Work under this Item shall include a separate Unit Price for each type of solid rock

excavation, as identified under the Contract.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DITCHING ITEM: 116

116.1 DESCRIPTION

116.1.1 This Item consists of the excavation and disposal of material from existing ditches.

116.2 MATERIALS

116.2.1 None identified.

116.3 SUBMITTALS

116.3.1 None identified.

116.4 CONSTRUCTION

116.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

116.4.2 Ditching shall consist of removing vegetal matter and soil from an existing ditch such that the
width of the bottom of the ditch is not less than 1 m and the ditch has a continuous smooth grade
providing positive gravity drainage, without ponding, in the specified flow direction.

116.4.3 The depth of material removal shall be 300 mm or as otherwise specified in the Contract
Documents and/or as specifically directed by the Engineer.

116.4.4 The tendered Quantity includes cleaning ends of driveway culverts and cross culverts as
directed by the Engineer.

116.4.5 The Contractor shall not excavate or undermine the Foreslope during the course of the Work.

116.4.6 The Contractor shall shape ditches to a uniform cross-section, with no gouges or ridges
remaining in the finished Work.

116.4.7 The Contractor shall repair any damage, at his own expense, to adjacent property resulting from
the Work.

116.4.8 The materials excavated from within the ditches shall become the property of the Contractor and
shall be disposed of outside the Work Site.

116.4.9 A driveway crossing designated to be removed and not replaced shall be excavated so that the
ditch and Slopes remaining after excavation match the adjacent ditch and Slopes.

116.4.10 Driveways with a culvert designated for replacement shall be replaced in the same workday in
accordance with Item 130 and/or Item 140 utilizing material excavated from the crossing
wherever possible.

116.4.10.1 Where excavation involves removal of driveway Culverts, the Contractor shall take care to

ensure that any existing pipe is not damaged and is salvaged for re-use.
116.4.10.1.1 The Contractor shall notify the Engineer prior to exposing any existing pipe.
116.4.10.1.2 Any pipe determined by the Engineer to be salvageable shall remain the property of the
Owner.

116.4.10.1.3 Salvageable pipe shall be re-used in accordance with Item 130 or Item 140 in the Work Site
or transported, by the Contractor, to the nearest DTl Maintenance Depot and stockpiled as
directed by the Engineer.

116.4.10.1.4 Unsalvageable pipe and waste shall become the property of the Contractor and shall be

disposed of outside the Work Site.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DITCHING ITEM: 116

116.4.10.1.5 If the pipe is damaged as a result of the Contractor’s actions, as determined by the Engineer,
the Contractor shall be responsible to replace the pipe.

116.4.11 Ditches shall be stabilized against erosion with hay or straw mulch, in accordance with 616.2,
616.3, and 616.4, at the end of each day's ditching.

116.5 MEASUREMENT FOR PAYMENT

116.5.1 The Quantity to be measured for payment shall be the number of linear metres of ditching carried
out in accordance with this Item.

116.6 BASIS OF PAYMENT

116.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

BORROW ITEM: 121

121.1 DESCRIPTION

121.11 This Item consists of supply of material from outside the Work Site, and its placement within the
Work Site.

121.2 MATERIALS

121.21 All materials shall be supplied by the Contractor.

121.2.2 Borrow shall consist of soil and/or rock free of roots, stumps, organics and/or other deleterious

substances, and shall meet the following requirements:
121.2.2.1 Dust content shall be determined in accordance with ASTM C117.

121.2.2.2 Borrow A1 shall be pit run gravel, quarried or ripped rock, having a Micro-Deval loss not
exceeding 50% when tested per MTO LS-618.

121.2.2.21 Borrow A1 shall not contain more than 10% of particles passing the 75 um sieve when tested
in accordance with ASTM C136 and C117.

121.2.2.2.2 Borrow A1 shall have a maximum Plasticity Index of 5.

121.2.2.3 Borrow A shall have a Dust content not exceeding 25% tested at a minimum frequency of one
test per 10 000 t.

121.2.2.3.1 If successive test results indicate a Dust content below 15% the test frequency may be
reduced at the discretion of the Engineer.

121.2.2.3.11 Sedimentary rock proposed for use as Borrow A shall have a Micro-Deval loss not greater
than 60% when tested in accordance with Test Method MTO LS-618, A Grading, modified
as follows:
e Para. 5.6- The Micro-Deval abrasion machine shall run 30 minutes.
e Para. 5.7 and 5.8- A 75 um sieve shall be added to determine Mass 'B' in the Percent
Loss calculation.

121.2.2.4 Mudstone, claystone and/or siltstone shall not be acceptable as Borrow A/A1.

121.2.2.5 Borrow A shall have a maximum Plasticity Index of 5.

121.2.2.6 Borrow B shall have a Dust content not exceeding 50%.

121.2.3 Borrow shall be subject to the approval of the Engineer at the time of placement in the Work and

the maximum particle size shall not exceed two-thirds of the lift thickness being placed.
121.3 SUBMITTALS

121.3.1 The Contractor shall notify the Engineer, in writing, for approval of the source of material, at least
14 Days in advance of obtaining material from the proposed Borrow source.

121.3.2 Submittals are required in accordance with any cross-referenced ltem forming part of this Item.
121.4 CONSTRUCTION
121.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

specifically directed by the Engineer.

121.4.2 The Contractor shall carry out the Work in accordance with ltem 946 and ltem 948.

JANUARY 2023 GRADING PAGE 121-1



STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

BORROW ITEM: 121
121.4.3 The Contractor shall carry out operations at the Borrow source in accordance with Item 922.
12144 Borrow placement shall be carried out in accordance with ltem 941.

121.4.5 If at any time during the Work the surface becomes rutted or displaced, the Contractor shall
make all necessary repairs to reinstate the surface grade.

121.4.51 The depth rutted and/or displaced shall be scarified, shaped and compacted to meet the

requirements of this ltem.

121.4.6 The Contractor shall conduct the Work such that all usable material resulting from excavation
under ltems 106, 107 and/or 108 either has been used or shall be used in the Work, prior to the
placement of any material under this ltem.

121.4.7 Oversize stones (per 121.2.3) and unsuitable materials from the Borrow placement shall be
disposed of so that the Roadway is left in a neat and tidy condition.

121.4.8 The Contractor shall carry out moisture conditioning and compaction of soil Borrow in
accordance with Item 936.

121.4.81 Any isolated soft spots or other areas within the top 1.2 m of the Subgrade not meeting the
specified compaction criteria shall be excavated and backfilled with material of the quality
matching the surrounding material, and as directed by the Engineer.

121.4.9 The placement of Borrow shall be in lifts and shall conform to lines and grades provided.

121.4.91 Material placed in the top 600 mm to Subgrade shall meet the requirements of
121.2 - Borrow A/A1, as indicated in the Contract Documents, and shall be placed, as follows:
121.4.9.1.1 Soil Borrow A/A1, as indicated in the Contract Documents, shall be placed as specified in
121.4.9.2.1.
121.4.9.1.2 Rock Borrow A/A1, as indicated in the Contract Documents, shall be placed in one lift using
a vibratory roller of at least 11 t mass. Surface voids shall be filled with rock fragments and
spalls, and compacted such that rock fragments are further broken down or repositioned to
minimize voids and bridging, and to consolidate the lift.
121.4.9.1.3 In backfilling of undercuts deeper than 600 mm, the lift thickness shall be as determined by
the Engineer.
121.49.2 Material placed to within 600 mm below Subgrade shall be placed as follows:
121.4.9.2.1 Soil Borrow shall have a maximum lift thickness of 300 mm, and each lift shall be compacted
to a minimum of 95% of the maximum dry density.
121.4.9.2.11 The lift thickness may be increased to a maximum depth of 600 mm if acceptable
compaction test results are produced for the entire depth of the lift.
121.4.9.2.2 Rock Borrow shall have a maximum lift thickness of 600 mm, and each lift shall be
compacted such that rock fragments are further broken down or repositioned to minimize
voids and bridging, and to consolidate the lift, using a vibratory roller of at least 11 t mass.
121.4.9.3 Borrow placed behind Structures or in areas where Structures are to be constructed shall be
soil meeting the requirements of 121.2 - Borrow A/A1, as indicated in the Contract Documents,
and shall be compacted to a minimum of 95% of the maximum dry density for each layer
placed as follows:
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

BORROW ITEM: 121

121.4.9.3.1 Material behind abutment breastwalls or other earth-retaining Structures, to the limits
identified in the Contract Documents, shall have a maximum lift thickness of 200 mm.

121.49.3.2 Material over which Structures shall be constructed or through which piles shall be driven
shall have a maximum lift thickness of 300 mm.

121.4.10 Embankments shall be constructed such that the first lift when shaped forms the toe of the
Foreslopes and each successive lift shall be completed to the full width prior to placing the next
lift.

121.4.101 On ungrubbed areas, swamps and rough terrain, the initial lift thickness may exceed the
thickness in 121.4.9.2.2 as approved by the Engineer.

121.4.11 The Contractor shall maintain surface drainage during the placement of Borrow.

1214111 Low spots and ruts that could pond water shall be removed no later than the end of each Day’s
Work or, if rain is imminent, as Work progresses during the Day.

121.4.12 Where embankments are constructed against an existing earth sidehill having a Slope steeper
than 3:1, for the top 2.5 m below Subgrade the spreading Equipment shall cut into the sidehill
as each lift of fill is placed so that the next lift is “keyed” into the sidehill to a width not less than
1m.

121.4.13 Where the Work involves placement of material firstly along one side of the Roadbed and then
the other side, the spreading Equipment shall cut into the edge of the previously built side of the
Roadbed, as each lift of material is placed so that the lift is “keyed” into the adjacent side of the
Roadbed to a width not less than 0.5 m.

121.4.14 Any Borrow surface subjected to through-traffic shall be maintained in a condition such that
traffic can safely travel along it at the speed limit posted for the Work Area.

121.5 MEASUREMENT FOR PAYMENT

121.5.1 The Quantity to be measured for payment shall be the number of tonnes of Borrow supplied and
placed in accordance with this ltem.

121.5.2 If the Contractor places more Borrow than the tendered Quantity, thereby causing a waste of
useable excavated materials under Items 106, 107 and/or 108, the volume of excavated material
so wasted shall be calculated and that Quantity deducted from the total Quantity of Borrow.

121.5.21 This volume of material shall be converted to tonnes using 2.0 t/m3.

121.5.3 Compensation payable to the Owner or the Contractor, for the difference in price of fuel between
the month prior to the month of tender opening for the Contract and the month of Work under
this Item, shall be calculated in accordance with Item 822.

121.6 BASIS OF PAYMENT

121.6.1 Payment for Work under this Item shall include a separate Unit Price for each class of Borrow,
as identified under the Contract SUB-LEVEL 1
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

METAL PIPE ITEM: 130
130.1 DESCRIPTION
130.11 This Item consists of supply and installation of aluminum coated corrugated steel pipe (CSP)

pipe-arch (CSPA) and corrugated aluminum alloy pipe (CAP), having an equivalent diameter of
1200 mm or less.

130.2 MATERIALS

130.21 All pipe materials shall be supplied by the Contractor.

130.2.2 All pipe and appurtenances shall be manufactured of aluminum coated steel or aluminum alloy
and shall meet the requirements of Table 130-1 and Table 130-2.

130.2.2.1 Bolts and nuts shall be of the same material as the pipe.

Table 130-1
Material/Fabrication Standards

Culvert/Structure Type | Material Standard | Fabrication Standard
Aluminum coated steel CSA G401-01 CSA G401-01
(pipe) AASHTO M274-87 | ASTM A929/A929M
Aluminum alloy ASTM B209 ASTM B790/B790M-97
(pipe)
Aluminum Structures ASTM B209 ASTM B746/B746M
ASTM B221 ASTM B789/B789M

(pipe & arch)

AASHTO M219-92

ASTM B790/B790M

Table 130-2
Standard CSP/CSPA/CAP Dimensions
CSP/CAP Equivalent CSPA Wall Thickness (mm) Corrugation
Diameter Span x Rise Aluminum | Aluminum Profile
(mm) (mm) Coated (mm)
150 1.6 N/A 38x6.5
200 1.6 N/A 38x6.5
250 1.6 1.6 38x6.5
300 1.6 1.6 68 x 13
400 450 x 340 2.0 1.6 68 x 13
500 560 x 420 2.0 1.6 68 x 13
600 680 x 500 2.8 2.0 68 x 13
700 800 x 580 2.8 2.0 68 x 13
800 910 x 660 2.8 2.0 68 x 13
900 1030 x 740 2.8 2.0 68 x 13
1000 1150 x 820 2.8 2.8 68 x 13
1200 1390 x 970 3.5 2.8 68 x 13
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130.2.3 Couplers shall be aluminum coated steel or aluminum alloy and shall have configurations and
fastening systems as indicated in Table 130-3.
Table 130-3
CSP/CSPA/CAP Couplers
Equivalent Minimum Minimum
Diameter Type(s) of Thickness Width Types(s) of
(mm) Coupler (mm) (mm) Fasteners
150 to 250 Flat, Dimple or 13 150 Wedge or Bolts
Corrugated
300 to 1200 Annular Corrugated 1.6 300 Bolts

130.2.4

130.2.5

130.2.6
130.2.6.1
130.2.6.2

130.3

130.3.1

130.3.1.1

130.3.2

130.3.3

130.3.4

130.4
130.4.1

130.4.2

130.4.3

Helical corrugated pipe greater than 250 mm diameter shall have ends re-corrugated to annular
corrugations for coupling purposes.

All cut edges and any damage to aluminum coatings shall be ground smooth and recoated in
accordance with CSA G401.

Backfill material shall meet the requirements of 167.2.
Backfill material shall be obtained from within the Work Site as approved by the Engineer.

If sufficient quantities of suitable backfill material are not available within the Work Site, as
determined by the Engineer, additional backfill shall be imported by the Contractor in
accordance with Item 167 from a source approved by the Engineer.

SUBMITTALS

The Contractor shall submit, upon request, the manufacturer’s certification that the materials
supplied meet the specified requirements as detailed on the Contract Documents.

If fish weirs/baffles are specified for a pipe, the Contractor shall submit shop drawings for each
pipe in accordance with 131.3.

The Contractor shall submit, upon request, the proposed source of the supply of the backfill
material from within the Work Site.

If the source of the supply of the backfill material is located outside the Work Site, the Contractor
shall identify the proposed source, in writing, for the approval of the Engineer, at least 14 Days
in advance of obtaining backfill material from the proposed source.

Submittals are required in accordance with any cross-referenced ltem forming part of this Item.

CONSTRUCTION

The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

The Engineer shall provide control points in the field to provide vertical and horizontal control at
selected locations or as may be required.

The Contractor shall be responsible for the layout and maintenance of control for all lines and
grades for the Work, as shown in the Contract Documents.
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130.4.4 Shoring, bracing, sheeting, pumps, temporary roads, and/or bridges that are necessary for the
Work shall be employed, maintained, and removed by the Contractor.

130.4.5 The Contractor shall construct, maintain, and remove temporary construction detours around
the pipe and appurtenances as required in accordance with Item 918.

130.4.6 Trench excavation shall be carried out in accordance with 161.4 and to the limits as indicated
on the Standard Drawings 161-1 to 161-5, or as otherwise indicated in the Contract Documents.

130.4.6.1 If Over-excavation occurs, the Contractor shall, at his own expense, repair and fill the Over-

excavation with an approved backfill material, placed in accordance with Item 936, and
compacted to 95% of the maximum dry density.

130.4.7 The Contractor shall ensure that the bottom of the excavation can support the load before
placement of any pipe sections.

130.4.8 Installation shall proceed upgrade.

130.4.9 The pipe sections shall be joined in a straight line using standard industry methods.

130.4.10 No backfill material shall be placed in the excavation until the excavation has been approved by
the Engineer, including but not limited to the dimensions of excavation and the character of
foundation materials.

130.4.11 Backfill shall be placed and shaped to lines and grades as indicated in Standard Drawings
161-1 to 161-5.

130.4.111 Material over 75 mm in size shall not be placed within 300 mm of any metal pipe.

130.4.11.2 Backfill shall be placed in lifts of not more than 200 mm in thickness for vibratory plate or

rammer-type compactors and not more than 300 mm in thickness for vibratory rollers.
130.4.11.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the maximum
dry density.

130.4.11.4 Backfilling of metal pipes shall proceed such that the differential in elevation between the two

sides is not more than one lift of backfill.

130.4.11.5 Only compactors recommended by the pipe manufacturer shall be used within 1 m of metal

pipes.

130.4.11.6 No traffic or Equipment shall be permitted to pass over the metal pipe until the backfill cover

indicated in Standard Drawings 161-1 to 161-5 and/or in the Contract Documents has been
placed.

130.5 MEASUREMENT FOR PAYMENT

130.5.1 The Quantity to be measured for payment shall be the number of linear metres of metal pipe
supplied and installed in accordance with this Item.

130.5.11 The measurement shall be taken along the invert of the pipe.
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130.6 BASIS OF PAYMENT
130.6.1 Payment for Work under this Iltem shall include a separate Unit Price for each size and type of

metal pipe, as identified under the Contract.

130.6.2 The Owner shall make partial payment in accordance with 908.7 for metal pipe stored at the
Work Site.
130.6.2.1 Partial payment shall be made for specialized metal pipe acceptably stored at the supplier's
yard.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

METAL PIPE - LARGE ITEM: 131
131.1 DESCRIPTION
131.11 This ltem consists of the supply and installation of aluminum coated corrugated metal pipe,

including but not limited to, all CSP and CSPA having an equivalent diameter greater than 1200
mm, structural plate CSP or CSPA (SPCSP or SPCSPA), structural plate arches, aluminum alloy
pipe (CAP, SPCAP, SPCAPA), and any other type of metal pipe.

131.2 MATERIALS
131.21 All pipe materials shall be supplied by the Contractor.
131.2.2 All pipe and appurtenances shall be manufactured of aluminum coated steel, aluminum alloy or
galvanized steel and shall meet the requirements of Table 131-1.
131.2.21 Bolts and nuts shall be of the same material as the pipe.
Table 131-1
Material/Fabrication Standards
Culvert/Structure Type Material Standard Fabrication Standard
Aluminum coated steel CSA G401 CSA G401
(pipe) AASHTO M274 ASTM A929/A929M
Aluminum alloy ASTM B209 ASTM B790/B790M
(pipe)
Aluminum Structures ASTM B209 ASTM B746/B746M
(pipe & arch) ASTM B221 ASTM B789/B789M
AASHTO M219 ASTM B790/B790M
Aluminum Structures ASTM B209 ASTM B864/864M
(box) ASTM B221 ASTM B746/B746M
AASHTO M219
Galvanized steel CSA G401 CSA G401
(plate arch)
131.2.3 Helical corrugated pipe shall have ends re-corrugated to annular corrugations for coupling
purposes.
131.2.4 All cut edges and any damage to aluminum coatings or galvanized steel shall be ground smooth
and recoated in accordance with CSA G401.
131.2.5 Backfill material shall be Class “A” per 167.2.
131.2.51 Backfill material shall be obtained from within the Work Site as approved by the Engineer.
131.2.5.2 If sufficient quantities of suitable backfill material are not available within the Work Site, as
determined by the Engineer, additional backfill shall be imported by the Contractor in
accordance with Item 167 from a source approved by the Engineer.
131.3 SUBMITTALS
131.3.1 The Contractor shall submit, in accordance with Item 956, shop drawings for each pipe,
containing but not limited to, the following information:
131.3.1.1 Station(s) of pipe(s), name(s) of watercourse(s), and DTI contract number and description;
131.3.1.2 General layout showing pipe and appurtenances;
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METAL PIPE - LARGE ITEM: 131
131.3.1.3 Length and weight (mass) of individual sections; and

131.31.4 Itemized supply list.

131.3.2 The Contractor shall submit, in advance of the commencement of the Work, the manufacturer’s
certification that the materials to be supplied, for the fabrication, meet the specified requirements
as detailed in the Contract Documents.

131.3.3 The Contractor shall submit, upon request, the proposed source of the supply of the backfill
material from within the Work Site.

131.3.4 If the source of the supply of the backfill material is located outside the Work Site, the Contractor
shall submit the proposed source, in writing, for the approval of the Engineer, at least 14 Days
in advance of obtaining backfill material from the proposed source.

131.3.5 Submittals are required in accordance with any cross-referenced Item forming part of this Iltem.

131.4 CONSTRUCTION

131.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

131.4.2 The Engineer shall provide control points in the field to provide vertical and horizontal control at
selected locations or as may be required.

131.4.3 The Contractor shall be responsible for the layout and maintenance of control for all lines and
grades for the Work as shown on the Plans.

131.4.4 Shoring, bracing, sheeting, pumps, temporary roads and/or bridges that are necessary to the
Work shall be employed, maintained, and removed by the Contractor.

13145 The Contractor shall construct, maintain, and remove temporary construction detours around
the pipe in accordance with Item 918.

131.4.6 Trench excavation shall be carried out in accordance with 161.4 and to the limits as indicated in
Standard Drawings 161-1 to 161-5, or as otherwise indicated in the Contract Documents.

131.4.6.1 If Overexcavation occurs, the Contractor shall, at his own expense, repair and fill the

Overexcavation with an approved backfill material, placed in accordance with Item 936, and
compacted to 95% of the maximum dry density.

131.4.7 The Contractor shall ensure that the bottom of the excavation can support the load before
placement of any pipe sections.

131.4.8 Pipes shall be assembled and/or erected as shown on the manufacturer’s drawings.

131.4.9 The pipe sections shall be joined in a straight line using standard industry methods.

131.4.10 No backfill shall be placed in the excavation until the excavation has been approved by the
Engineer, including but not limited to the dimensions of excavation and the character of
foundation materials.

131.4.11 Backfill shall be placed and shaped to the lines and grades as indicated in Standard Drawings
161-1 to 161-5.

131.4.111 Material over 75 mm in size shall not be placed within 300 mm of any metal pipe.
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131.4.11.2 Backfill shall be placed in lifts of not more than 200 mm in thickness for vibratory plate or
rammer-type compactors and not more than 300 mm in thickness for vibratory rollers.

131.4.11.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the maximum
dry density.
131.4.11.4 Backfilling of metal pipe shall proceed simultaneous and evenly on both sides of the pipe and

shall never exceed 600 mm in differential elevation.

131.4.11.5 No traffic or Equipment shall be permitted to pass over the pipe until the backfill cover indicated
in Standard Drawings 161-1 to 161-5 and/or in the Contract Documents has been placed.

131.5 MEASUREMENT FOR PAYMENT

131.5.1 The Quantity to be measured for payment shall be the number of linear metres of metal pipe
supplied and installed in accordance with this Item.

131.5.11 The measurement shall be taken along the invert of the pipe or the bottom edge of an arch at
the connection to the foundation.

131.6 BASIS OF PAYMENT

131.6.1 Payment for Work under this Item shall include a separate Unit Price for each size of metal pipe,
as identified under the Contract.

131.6.2 The Owner shall make partial payment for metal pipe in accordance with 908.7.
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SUBDRAIN ITEM: 136
136.1 DESCRIPTION
136.1.1 This Item consists of the supply and installation of subdrain pipe.
136.2 MATERIALS
136.2.1 All materials shall be supplied by the Contractor.
136.2.2 Subdrain pipe shall be 150 mm and/or 200 mm diameter perforated pipe, as specified in the
Contract Documents, and shall meet the following:
136.2.2.1 Galvanized CSP and appurtenances shall be galvanized steel manufactured to meet the
requirements of CSA G401; or
136.2.2.2 PVC pipe and appurtenances shall be DR 35 conforming to CSA B182.2 and perforated as
per CSA B182.1 (Clause 4.1.5); or
136.2.2.3 Corrugated polyethylene pipe and appurtenances conforming to ASTM F405 and/or ASTM
F667.
136.2.3 All elbows, caps and reducer sections shall match the grade and quality of the pipe supplied.
136.2.4 Geotextile shall be Type N2 in accordance with 601.2.
136.2.5 Free draining backfill shall be supplied in accordance with 366.2.
136.3 SUBMITTALS
136.3.1 The Contractor shall submit to the Engineer, at least 14 Days in advance of the commencement
of the Work, the manufacturer’s certification that the materials supplied meet the specified
requirements.
136.3.2 Submittals are required in accordance with any cross-referenced ltem forming part of this Item.
136.4 CONSTRUCTION
136.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.
136.4.2 A trench shall be excavated to depths as indicated in the Contract Documents and shall be lined
with geotextile of a width sufficient to fit the bottom and sides and, after backfilling, the top of the
free draining backfill with a minimum overlap of 200 mm.
136.4.3 Rock encountered within the limits of the excavation shall be excavated in accordance with ltem
161.
136.4.4 The subdrain pipe shall be installed as indicated on Standard Drawing 136-1.
136.4.5 The subdrain shall be installed as a continuous line with all joints being constructed with couplers
compatible with the pipe supplied and in accordance with the manufacturer’s recommendations.
136.4.5.1 The Contractor shall be responsible for all cutting and fitting of pipes in the Work.
136.4.5.2 The Contractor shall cut holes in catch basins, when required, at the required elevation and in
accordance with 404.4.
136.4.6 The upgrade end of each continuous line of subdrain shall be capped, as required.

JANUARY 2023 GRADING PAGE 136-1



STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

SUBDRAIN ITEM: 136

136.4.6.1 Where the subdrain is to be connected to a precast catch basin, the Contractor shall carefully
make an opening in the catch basin at the required elevation, and make the connection as
indicated on Standard Drawing 136-1.

136.4.7 The trench shall be backfilled to match the surrounding grade.

136.4.8 The material excavated from the trench shall be spread on the Foreslopes, placed in
embankments, or, if it is considered by the Engineer to be unsuitable for such use, it shall
become the property of the Contractor and shall be disposed of outside the Work Site.

136.5 MEASUREMENT FOR PAYMENT

136.5.1 The Quantity to be measured for payment shall be the linear metres of subdrain supplied and
installed in accordance with this ltem.

136.5.1.1 The measurement shall be taken along the centreline of the pipe from end to end for each
continuous section of installation.

136.6 BASIS OF PAYMENT

136.6.1 Payment for Work under this ltem shall include a separate Unit Price for each size and type of
pipe, as identified under the Contract.
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SUBDRAIN OUTLET ITEM: 137
137.1 DESCRIPTION

13711 This Item consists of the supply and installation of subdrain outlets.

137.2 MATERIALS

137.2.1 All materials shall be supplied by the Contractor.

137.2.2 Subdrain outlet pipe shall be non-perforated pipe of a size, type and quality to match the

subdrain pipe supplied and installed under Item 136.

137.2.21 Galvanized CSP and appurtenances shall be galvanized steel manufactured to meet the
requirements of CSA G401; or

137.2.2.2 PVC pipe shall be DR 35 conforming to CSA B182.2; or

137.2.2.3 Corrugated polyethylene pipe and appurtenances conforming to ASTM F667.

137.2.3 Geotextile shall be Type N2 in accordance with 601.2.

137.2.4 Pipe zone material shall conform to the requirements of 415.2.

137.2.5 Free draining backfill shall be supplied in accordance to the requirements of 366.2.

137.3 SUBMITTALS

137.3.1 The Contractor shall submit to the Engineer, at least 14 Days in advance of the commencement

of the Work, the manufacturer’s certification that the materials supplied meet the specified
requirements.

137.3.2 Submittals are required in accordance with any cross-referenced ltem forming part of this Item.
137.4 CONSTRUCTION
137.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

specifically directed by the Engineer.

137.4.2 The Contractor shall construct the subdrain outlet Structure in advance of any placement of
Aggregate Subbase.

137.4.3 The subdrain outlet shall be constructed as detailed in Standard Drawing 137-1.

137.4.4 The subdrain outlet shall have all joints constructed with couplers and 90° elbows and/or T-
sections compatible with the pipe supplied and in accordance with the manufacturer’s
recommendations.

137.4.41 The Contractor shall be responsible for all cutting and fitting of pipes in the Work.

137.4.4.2 Where the Subdrain outlet connects at the end of a line of subdrain pipe, the connection shall

be a 90° elbow or a T-section with the lower end capped.

137.4.5 Material excavated from the outlet trench shall be used for backfill above the pipe zone to
Subgrade.
137.4.51 Pipe zone and trench backfill shall be placed in 300 mm lifts in accordance with

Item 936, to a minimum of 95% of its maximum dry density, from the base of the excavation
up to 600 mm below Subgrade.
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137.4.5.2 Trench backfill shall be placed in 300 mm lifts in accordance with ltem 936, to a minimum of
95% of its maximum dry density, within the last 600 mm below Subgrade.
137.45.3 The trench shall be backfilled to match the surrounding grade.
137.4.6 If the material excavated from the trench is considered by the Engineer to be unsuitable for
backfill, it shall become the property of the Contractor and shall be disposed of outside the Work
Site.
137.4.6.1 Replacement backfill material shall be obtained from the Work Site as directed by the
Engineer.
137.5 MEASUREMENT FOR PAYMENT
137.51 The Quantity to be measured for payment shall be the number of subdrain outlets supplied and
installed in accordance with this ltem.
137.6 BASIS OF PAYMENT
137.6.1 Payment for Work under this ltem shall include a separate Unit Price for each size and type of

pipe, as identified under the Contract.
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CONCRETE PIPE ITEM: 140
140.1 DESCRIPTION
140.11 This Item consists of the supply and installation of reinforced concrete pipe of a nominal inside
diameter (ID) of 1350 mm or less.
140.2 MATERIALS
140.2.1 All materials shall be supplied by the Contractor.
140.2.2 All reinforced concrete pipe materials shall meet the requirements of CSA A257.
140.2.3 Reinforcing steel shall be rebar conforming to 304.2 and/or welded steel wire fabric conforming
to ASTM A1064.
140.2.4 All pipe 900 mm and larger shall be supplied with gaskets (confined “O” ring with lubricant or
single offset type).
140.2.5 Appurtenances, which may include tension bar assemblies, tee-bases, cut-off walls, weirs (with
or without steel inserts), baffles, and/or bevelled ends, shall be supplied as shown in the Contract
Documents and shop drawings.
140.2.6 Tension bar assemblies shall be supplied as indicated in Standard Drawing 140-1, or as
otherwise specified in the Contract Documents.
140.2.7 Tee-base sections, elbow sections, and/or other appurtenances shall be supplied as indicated
in the Contract Documents.
140.2.71 Tee-bases shall be fabricated such that when installed at the slope indicated in the Contract
Documents, the catch basin shaft on the Tee-base is vertical.
140.2.8 Dowels for attaching cut-off walls to pipe shall be 25 M deformed reinforcing steel bars.
140.2.9 Dowels shall be secured with an epoxy or acrylic adhesive such as Epcon A7+ or approved
equivalent.
140.2.10 Non-shrink grout shall conform to ASTM C1107.
140.2.11 Backfill material shall meet the requirements of 167.2, with the following classifications:
140.2.11.1 Class "A" shall be used for backfilling 1050 mm to 1350 mm diameter concrete pipes.
140.2.11.2 Class "B" shall be used for backfilling concrete pipes 900 mm or smaller in diameter.
140.2.11.3 Backfill material shall be obtained from within the Work Site as approved by the Engineer.
140.2.11.4 If sufficient quantities of suitable backfill material are not available within the Work Site, as
determined by the Engineer, additional backfill shall be imported by the Contractor in
accordance with Item 167 from a source approved by the Engineer.
140.3 SUBMITTALS
140.3.1 The Contractor shall submit, upon request, the manufacturer’s certification that the materials
supplied meet the specified requirements as detailed in the Contract Documents.
140.3.2 All reinforced concrete pipe design and fabrication shall meet the requirements of CSA A257.
140.3.3 If fish weirs/baffles are specified for a Culvert, the Contractor shall submit shop drawings for

each Culvert in accordance with Item 956.
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140.3.4 Three-Edge Bearing testing, in accordance with CSA A257, shall be done a minimum of once
per year for each size of pipe, in the presence of the Engineer.

140.3.5 The Contractor shall submit, upon request, the proposed source of the backfill material from
within the Work Site.

140.3.6 If the source of the backfill material is located outside of the Work Site, the Contractor shall
submit the proposed source, in writing for the approval of the Engineer, at least 14 Days in
advance of obtaining backfill material from the proposed source.

140.3.7 Submittals are required in accordance with any cross-referenced Item forming part of this Iltem.

140.4 CONSTRUCTION

140.41 Pipe Fabrication - General

140.4.11 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

specifically directed by the Engineer.

140.4.1.2 The Contractor shall comply with the requirements of CSA A23.4 and ASTM A257 with respect

to fabrication, transportation, storage, and delivery of the precast concrete pipe sections, to
the satisfaction of the Engineer.

140.4.1.3 Rough edges at both ends of pipe shall be flush with all bleed-by removed.

140.4.2 Pipe Fabrication — Lifting Devices

140.4.2.1 Pipe of 1050 mm to 1350 mm nominal ID shall have a minimum 70 mm in diameter formed lift

hole at the centre of gravity of the pipe section, and shall be equipped with a tapered concrete
or rubber plug that does not protrude beyond the inside wall of the pipe.

140.4.2.2 Pipe made with elliptical reinforcement shall have the lift hole or lift anchorage located to

establish the top of the pipe, and for pipe having weirs or baffles, such that it is centered over
the top of the weir or baffle.

140.4.3 Pipe Fabrication - Weirs, Baffles, and Cut-Off Walls

140.4.31 Pipe sections with weirs or baffles shall be installed with the weir/baffle tops horizontal in the

transverse direction.

140.4.3.2 Reinforcement shall be placed in both faces of weirs, baffles, and cut-off walls.

140.4.3.3 The maximum spacing of reinforcing steel for weirs, baffles, and cut-off walls shall be 300 mm.

140.4.3.4 Weirs, baffles, and cut-off walls shall be made with the same concrete requirements as the

pipe.

140.4.3.5 Weirs and baffles shall be reinforced and secured to the pipe invert by a method approved by

the Engineer, and moist cured for a minimum of 72 hours or until 70% of design strength has
been reached.

140.4.3.6 When drilled holes and dowels are used to attach weirs/baffles to the invert, the holes shall

be drilled to a minimum depth of 75 mm, and the dowels shall be secured with an epoxy or
acrylic adhesive per 140.2.9.
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140.4.4 Pipe Placement

140.4.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

140.4.4.2 The Engineer shall provide control points in the field to provide vertical and horizontal control
at selected locations or as may be required.

140.4.4.3 The Contractor shall be responsible for the layout and maintenance of all lines and grades for
the Work, as shown in the Contract Documents.

140.4.4.4 Shoring, bracing, sheeting, pumps, temporary roads, and/or bridges that are necessary for the
Work shall be employed, maintained, and removed by the Contractor.

140.4.4.5 The Contractor shall construct, maintain, and remove temporary construction detours around
the pipe and appurtenances as required in accordance with Item 918.

140.4.4.6 Trench excavation shall be carried out in accordance with 161.4 and to the limits indicated in
Standard Drawings 161-1 to 161-5, or as otherwise indicated in the Contract Documents.

140.4.4.6.1 If Overexcavation occurs, the Contractor shall, at his own expense, repair and fill the

Overexcavation with an approved backfill material, placed in accordance with Item 936, and
compacted to 95% of the maximum dry density.

140.4.4.7 Pipes and appurtenances shall be placed as shown on the Plans and/or shop drawings.

140.4.4.8 The Contractor shall ensure that the bottom of the excavation can support the load before
placement of any pipe sections.

140.4.4.9 Precast cut-off walls under this Item, or cast-in-place headwalls under ltem 301, shall be set
at the elevations and offsets shown on the Plans and/or shop drawings, or if site conditions
differ from the Plans, as directed by the Engineer.

140.4.4.10 An inlet cut-off wall or headwall shall not be placed until enough culvert sections have been
placed to ensure that the inlet end section lines up with the wall, to the satisfaction of the
Engineer. If the pipe fails to line up with the wall as specified, the Contractor shall make the
necessary corrections at his own expense.

140.4.4.11 Following placement and backfilling of a precast cut-off wall, the top pre-formed surface of the
wall shall be “buttered” with a 25 mm layer of non-shrink grout in accordance with 140.2.10,
and the culvert end section immediately set into place on it.

140.4.4.12 With the end section in place, the Contractor shall core drill 30 mm diameter holes through the
end section and to a nominal depth of 150 mm into the top of the cut-off wall.

140.4.4.13 The 25 M dowels shall be inserted and secured into place using an epoxy or acrylic adhesive
in accordance with 140.2.9.

140.4.4.14 Pipe sections shall be joined in a straight line using standard industry methods, including the
use of a laser, proceeding up grade with bell end up grade.

140.4.4.15 Gaskets shall be installed per the pipe manufacturer's instructions.

140.4.4.16 The maximum joint gap between any two concrete pipe sections shall be 13 mm.

140.4.4.16.1 Where a joint gap exceeds the above tolerance, sections shall be removed and reset to

meet the specified tolerance at the Contractor’'s own expense; sections which cannot be
reset shall be rejected.
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140.4.4.17

Pipe sections with weirs or baffles shall be installed with the weir or baffle top horizontal in the
transverse direction, with a maximum installed tolerance of 2% vertically over the full horizontal
length of the weir.

140.4.4.18 Tension rod/bar assemblies shall be installed as indicated in Standard Drawing 140-1 or as
otherwise indicated the Contract Documents.
140.4.4.19 All other appurtenances shall be installed as indicated in the Contract Documents.
140.4.4.20 After satisfactory placement of the pipe sections, all anchor pockets shall be filled with non-
shrink grout in accordance with 140.2.10.
140.4.4.21 No backfill material shall be placed in the excavation until the excavation has been approved
by the Engineer, including but not limited to the dimensions of excavation and the character
of foundation materials.
140.4.4.22 Backfill shall be placed and shaped to lines and grades as indicated in Standard Drawings
161-1 to 161-5.
140.4.4.22 1 If the pipe shall have an induced trench constructed over it under ltem 169, backfill shall be
placed and shaped as noted in the Contract Documents.
140.4.4.22.2 Material over 75 mm in size shall not be placed within 300 mm of any concrete pipe.
140.4.4.22.3 Backfill shall be placed in lifts of not more than 200 mm in thickness for vibratory plate or
rammer-type compactors and not more than 300 mm in thickness for vibratory rollers.
140.4.4.22.4 Backfill shall be compacted in accordance with ltem 936, to a minimum of 95% of the
maximum dry density.
140.4.4.22.5 Backfilling of concrete pipe shall proceed simultaneously and evenly on both sides of the

pipe and shall never exceed 600 mm in differential elevation.

140.4.4.22.6 No traffic or Equipment shall be permitted to pass over the concrete pipe until the backfill

140.5
140.5.1

140.5.1.1
140.6
140.6.1

140.6.2

cover indicated on Standard Drawings 161-1 to 161-5 and/or in the Contract Documents has
been placed.

MEASUREMENT FOR PAYMENT

The Quantity to be measured for payment shall be the number of linear metres of reinforced
concrete pipe supplied and installed in accordance with this Item.

The measurement shall be taken along the invert of the pipe.

BASIS OF PAYMENT

Payment for Work under this Item shall include a separate Unit Price for each size of reinforced
concrete pipe, as identified under the Contract.

The Owner shall make partial payment for reinforced concrete pipe in accordance with 908.7.
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1411 DESCRIPTION
141.1.1 This Item consists of the design, supply, and installation of reinforced concrete pipe of a nominal

inside diameter (ID) greater than 1350 mm.

141.2 MATERIALS

141.21 All materials shall be supplied by the Contractor.

141.2.2 All reinforced concrete pipe materials shall meet the requirements of CSA A257 and Table 141-
1.

141.2.3 Reinforcing steel shall be rebar conforming to ltem 304.2 and/or welded steel wire fabric

conforming to ASTM A1064.

141.2.4 Lifting anchors shall be Dayton Superior Swift Lift Systems or an equivalent system.
141.2.5 All pipes shall be supplied with gaskets (confined "O" ring with lubricant, or single offset type).
141.2.6 Appurtenances, which may include tension bar assemblies, tee-bases, cut-off walls, weirs (with

or without steel inserts), baffles, and/or bevelled ends, shall be supplied as shown in the Contract
Documents and shop drawings.

141.2.7 Tension bar assemblies shall be supplied as indicated in Standard Drawing 140-1, or as
otherwise specified in the Contract Documents.

141.2.8 Tee-base sections, elbow sections, and/or other appurtenances shall be supplied as indicated
in the Contract Documents.

141.2.8.1 Tee-bases shall be fabricated such that when installed at the slope indicated in the Contract
Documents, the catch basin shaft on the tee-base is vertical.

141.2.9 Dowels for attaching cut-off walls to pipe shall be 25 M deformed reinforcing steel bars.
141.2.10 Dowels shall be secured with an epoxy or acrylic adhesive such as Epcon A7+ or approved
equivalent.

141.2.11 Non-shrink grout shall conform to ASTM C1107.

141.2.12 Pipe bedding material shall be well graded granular material, composed of clean particles free
of lumps of clay or other deleterious material, and having not more than 10% retained on the
31.5 mm sieve and not more than 10% Dust.

141.2.13 Backfill material shall be Class “A” per 167.2.
141.2.13.1 Backfill material shall be obtained from within the Work Site, as approved by the Engineer.

141.2.13.2 If sufficient quantities of suitable backfill material are not available within the Work Site, as
determined by the Engineer, additional backfill shall be imported by the Contractor in
accordance with Item 167 from a source approved by the Engineer.
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141.3 SUBMITTALS AND DESIGN
141.31 General
141.3.1.1 The Contractor shall submit, in advance of the commencement of the Work, the
manufacturer’s certification that the materials to be supplied meet the specified requirements
as detailed in the Contract Documents.
141.3.1.2 The proposed concrete mix design proportions and production schedule shall be submitted to
the Engineer for review at least 14 Days before concrete production is due to start.
141.3.1.3 The Contractor shall submit the proposed method and sequence to be employed for the curing
and protection of the precast concrete sections.
141.31.4 The Contractor shall submit concrete batching reports for every batch of concrete produced
under this contract. The reports shall include all materials and admixtures incorporated in the
concrete mix.
141.3.1.5 The Contractor shall submit, upon request, the proposed source of the backfill material from
within the Work Site.
141.3.1.6 If the source the backfill material is located outside the Work Site, the Contractor shall submit
the proposed source, in writing for the approval of the Engineer, at least 14 Days in advance
of obtaining backfill material from the proposed source.
141.3.1.7 Submittals are required in accordance with any cross-referenced Item forming part of this ltem.
141.3.2 Pipe Design
141.3.2.1 Pipe design shall be in accordance with Table 141-1 and Table 141-2.
141.3.2.2 Earth fill material shall have a design density of 2.15 t/m3 and a soil structure interaction factor
of 1.15.
141.3.2.3 For pipe with an ID of 3000 mm or greater, the pipe shall be designed in accordance with
CSA-S6 using Installation Type C1, CL-625-ONT, by the Direct Design Method, using the
most recent software version of PIPECAR, or Eriksson Pipe, per the Contract Documents.
141.3.2.3.1 The pipe reinforcing area and spacing for pipe with an ID of 3000 mm or greater shall
conform to the governing PIPECAR or Eriksson Pipe output.
141.3.2.3.2 If the area of reinforcing specified by the manufacturer is greater than the area of reinforcing
specified in PIPECAR or Eriksson Pipe, the area shall be verified per CSA S6 Commentary
Cl.7.8.8.1.1 to ensure it is less than the maximum allowable reinforcing area.
141.3.2.3.3 PIPECAR or Eriksson Pipe, design input for pipe = 3000 mm ID shall be in accordance with
the Supplement to Item 141 of the Contract Documents.
141.3.2.3.4 Pipe shall be designed for actual fill plus 1 m of fill.
141.3.2.4 Pipe less than 3000 mm diameter shall be designed using CSA A257. Special designs, outside

the limits of the CSA A257 design tables, shall be designed using the PIPECAR Indirect
Design Method or Eriksson Pipe Indirect Design Method with Three Edge Bearing input and
output information.
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Table 141-1
Reinforced Concrete Pipe Design and Fabrication Requirements
Pipe Applicable Additional Standards /
Diameter Standard Requi for C Duration of Moist Curing
(mm) tandards equirements for Concrete
Until a minimum concrete strength
135010 2700 | CSA A257 | CSAA23.1and A23.2, exposure of 25 MPa is attained and 30 MPa
class C-1; air content of 5 to 8%.
between November 15t and May 1st.
CSA-S6 CSA A23.1 and A23.2, exposure
class C-1; air content of 5 to 8%; Until a minimum concrete strength
= 3000 ASTM : e CT X )
calcium nitrite corrosion inhibitor ata | of 35 MPa is attained.
C1417
rate of 15 L/m3.
Notes:
1) The calcium nitrite admixture shall contain between 30% to 36% calcium nitrite by weight of
solution.
2) Reinforced steel cages shall extend into the bell and spigot.

141.3.3
141.3.3.1

141.3.3.1.1
141.3.3.1.2
141.3.3.1.3
141.3.3.1.4
141.3.3.1.5

141.3.3.1.6

141.3.3.1.7
141.3.3.1.8
141.3.3.1.9
141.3.3.1.10
141.3.3.1.11
141.3.3.1.12

141.3.3.1.13

141.3.3.1.14

Shop Drawings and Design Calculations

The Contractor shall submit, in accordance with Item 956, shop drawings for each pipe,
containing but not limited to, the following information:

Station(s) of pipe(s), name(s) of watercourse(s), and DTI contract number and description;
General layout showing pipe sections and appurtenances;

Length and mass of individual sections;

Joint details including gap and gasket;

Location and type of inserts and lift devices (including location where rebar and/or mesh will
be cut for lifting anchors);

Details of reinforcing steel for each individual cage, including bar spacing, bar yield strength,
wire sizes for cages and stirrups;

The design, including the details, of reinforcing steel for weirs, baffles, and cut-off walls;
Bar schedules for all reinforcing steel;

Itemized supply list;

Concrete design strength, age of test, form removal strength, and shipping strength;
Method of attaching concrete weirs and baffles to pipe;

PIPECAR or Eriksson Pipe design input and output, including printouts of outputs for load
cases as indicated on the Contract Documents for pipe sizes and classes not listed in the
CSA A257 design tables;

PIPECAR or Eriksson Pipe, design for pipe < 3000 mm and not listed in the CSA A257
Design Tables, shall require Three Edge Bearing input and output information.

Lap lengths and/or welding procedures are required for pipes = 3000 mm ID.
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141.3.3.2
141.3.3.2.1
141.3.3.2.2
141.4
141.4.1

141.4.1.1

141.4.1.2

141.4.1.3

141.4.1.3.1

141.4.1.4

141.4.1.5

141.4.1.6

141.4.1.6.1

141.4.1.6.2
141.4.1.7

141.4.1.8

The Contractor shall submit, in accordance with ltem 956, design calculations for the following:
All pipes 3000 mm ID and larger;
All pipe designs that are not listed in the design tables in CSA A257.

CONSTRUCTION

Pipe Fabrication - General

The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

The Contractor shall comply with the requirements of CSA A23.4 and ASTM A257 with respect
to fabrication, transportation, storage, and delivery of the precast concrete pipe sections, to
the satisfaction of the Engineer.

Manufacture of the pipe sections and appurtenances shall not commence until the Shop
Drawings have been reviewed by the Engineer.

The Engineer's written notice of review of the Shop Drawings shall in no way relieve the
Contractor of the responsibility for correctness of dimensions, size of components, and
details of fabrication in accordance with this ltem.

The Engineer shall have the right to inspect the manufacture of any pipes and appurtenances
supplied under this Item, in accordance with the General Conditions “B” 21.

The Engineer shall have the authority to order production to stop if the Work does not conform
to the shop drawings or Contract Documents, in accordance with ltem 005 and General
Conditions “B” 18.

The Contractor shall provide regular and practically located office space at the fabrication plant
to accommodate the Engineer.

The office space shall be ventilated, climate controlled to 20°C, lighted, clean, and shall be
furnished with a suitable standard office desk and chair.

Convenient internet, photocopy, and mail shall also be provided.

The Contractor shall notify the Engineer at least 7 Days in advance of the commencement of
any phase of the manufacture so that the Engineer’s representative can be scheduled.

Pipe fabrication shall be in accordance with Table 141-1 and Table 141-2 such that specified
installation tolerances are attainable.

Table 141-2
Requirements for Reinforcing Steel Cover for Reinforced Concrete Pipes
& Appurtenances

Concrete Cover Over Reinforcing Steel

Pipe Diameter

Circumferential Steel
(Pipe)

Weirs / Baffles, Cut-off
Walls / Footings

Slope of Beveled Ends

bell and spigot.

< 3000 mm 25 mm; min. 19 mm 50 mm £ 10 mm 50 mm £ 10 mm
> 3000 mm 40 mm = 10 mm 50 mm £ 10 mm 50 mm £ 10 mm
Note:

At joints, the minimum concrete cover shall be 13 mm for all circumferential steel from the end of the
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141.4.2
141.4.2.1

141.4.2.2

141.4.2.3

141.4.3

141.4.3.1

141.4.3.2
141.4.3.3

141.4.3.4

141.4.3.5

141.4.4
141.4.4.1

141.4.4.2

141.4.4.21

141.4.4.2.2

141443

141.4.4.4

141.4.45

141.4.4.6

Pipe Fabrication — Lifting Devices

Pipe up to 1800 mm diameter shall have a minimum 70 mm in diameter formed lift hole at the
centre of gravity of the pipe section, and shall be equipped with a tapered concrete or rubber
plug that does not protrude beyond the inside wall of the pipe, or shall be the system described
in 141.2.4.

Pipe of 2100 mm diameter and larger shall use Dayton Superior Swift Lift Systems or
equivalent system of sufficient capacity to handle and place pipe sections.

Pipe made with elliptical reinforcement shall have the lift hole or lift anchorage located to
establish the top of the pipe, and for pipe having weirs or baffles, such that it is centered over
the top of the weir or baffle.

Pipe Fabrication - Forms

Forms shall be configured to ensure compliance with the allowable tolerances.
Forms shall be clean and free of mortar prior to the application of form coating.

Forms shall be complete and inspected by the Engineer before placing of concrete shall be
permitted.

Permanently exposed sharp edges shall be chamfered with triangular fillets, 19 mm by 19 mm,
made of steel, plastic, or clear straight-grained wood placed on the side exposed to concrete.

The minimum cover over form snap-ties shall be 50 mm and the voids shall be filled to their
entire depth with an approved cement grout mix per 141.4.7.

Pipe Fabrication - Curing and Protection of Concrete

Moist curing of the concrete sections shall be carried out in accordance with Table 141-1.

Artificially accelerated curing of the concrete sections shall be in accordance with CSA A23.4
and the following:

The concrete sections shall be maintained on the casting bed in an approved enclosure that
ensures full circulation of thoroughly saturated air and/or steam around the concrete
sections with a minimum loss of moisture and heat.

During the initial curing period (typically 4 to 5 hours after casting) the enclosure temperature
shall be kept at approximately 20°C.

For the next stage of curing, the enclosure temperature shall be raised at a rate not to exceed
15°C per hour, to a temperature between 40°C and 60°C.

The temperature differential within the enclosure shall not exceed 5°C.

Steam, radiant heat, or forced air used for accelerated curing shall not be applied before the
initial set; shall provide excess moisture for proper hydration of the cement; and shall not be
applied directly to the concrete, forms, or cylinders.

The exposed surfaces of the concrete shall have an excess of moisture during the entire curing
period. Water applied for this purpose shall have a temperature that varies no more than 10°C
from the concrete temperature and in no case shall exceed 60°C.
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141.4.4.7

141.4.4.8

141.4.4.9

141.4.5

141.4.5.1

141.4.5.2
141.4.5.3

141.4.54

141.4.5.5

141.4.5.6

141.4.6

141.4.6.1
141.4.6.2
141.4.6.3

141.4.7

141.4.7.1

141.4.7.1.1

141.4.71.2

141.4.7.1.3
1414714

The Contractor shall provide a continuous record of curing temperatures for the entire curing
period by means of approved accurate automatic recording devices with a minimum of one
device per length of the curing enclosure.

When a concrete section has reached its required strength, the enclosure temperature shall
be lowered to the ambient air temperature at a rate of 15°C per hour.

Culvert sections shall not be exposed to freezing temperatures until they have dried 48 hours
in warm temperatures following curing and cooled at not more than 5°C per hour to the outside
air temperature.

Pipe Fabrication - Weirs, Baffles, and Cut-Off Walls

Pipe sections with weirs or baffles shall be installed with the weir/baffle tops horizontal in the
transverse direction.

Reinforcement shall be placed in both faces of weirs, baffles, and cut-off walls.
The maximum spacing of reinforcing steel for weirs, baffles, and cut-off walls shall be 300 mm.

Weirs, baffles, and cut-off walls shall be made with the same concrete requirements as the
pipe.

Weirs and baffles shall be reinforced and secured to the pipe invert by a method approved by
the Engineer, and moist cured for a minimum of 72 hours or until 70% of design strength has
been reached.

When drilled holes and dowels are used to attach weirs and baffles to the invert, the holes
shall be drilled to a minimum depth of 100 mm, and the dowels shall be secured with an epoxy
or acrylic adhesive in accordance with 141.2.10.

Pipe Fabrication - Bevelled End Sections

Saw-cut bevels shall be roughened before being capped.
Concrete shall be at saturated surface dry condition prior to placement of concrete.

The bevel shall be capped with concrete matching the colour and consistency of the pipe
concrete. Capping concrete shall be finished smooth and moist cured for a minimum of 72
hours or until 70% of the design strength is reached.

Pipe Fabrication - Finishing of Concrete Surfaces

All surfaces of the precast concrete sections and appurtenances shall receive an "Ordinary
Surface Finish" in accordance with the following:

All surface voids, cavities, or holes larger than 12 mm in diameter shall be filled to their entire
depth with an approved cement grout mix of cement and fine sand from the same source as
was used in the concrete, incorporating a latex bonding agent.

All objectionable fins, projections, offsets, streaks, or other surface imperfections shall be
removed to the Engineer's satisfaction.

All ridges occurring at junctions of form panels shall be ground smooth.

Rough edges at both ends of pipe shall be flush with all bleed-by removed.
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1414715 If the concrete surface does not adequately meet the requirements for Ordinary Surface
Finish, the Contractor shall, as directed by the Engineer, entirely remove certain designated
portions, or all of the concrete, and replace with new concrete.

141.4.7.2 Immediately after the removal of forms, any part of the Work which displays defects shall be
clearly marked, and the Contractor shall notify the Engineer of the location and extent of the
defect.

141.4.7.21 The Contractor shall submit a repair procedure for approval.

141.4.7.21.1 Cement washes of any kind shall not be used.

141.4.7.21.2 All defects shall be finished smooth, uniformly colour matched, and flush with the adjacent

surface.
141.4.7.3 Exposed ends of lifting devices that have been cut off shall be painted with an approved

coating to prevent rusting.

141.4.7.4 Each pipe section shall be clearly labeled with "NBDTI" on the inside.

141.4.8 Pipe Fabrication - Material Testing - General

141.4.81 All testing shall be carried out in the presence of the Engineer.

141.4.8.2 Sampling, test cylinders, and air content tests shall be performed by the manufacturer in

accordance with CSA A23.2.

141.4.8.2.1 A strength test is defined as a minimum of 2 cylinders broken at the specified age, with
additional cylinders broken at earlier dates for production purposes.

141.4.8.2.2 If superplasticizers are added, the air content test shall be performed after the addition of
the superplasticizer.

141.4.9 Pipe Fabrication - Material Testing - Pipe Less Than 3000 mm in Diameter

141.4.9.1 During production, a minimum of one strength test and one air content test shall be taken per
each half-Day of production.

141.4.9.2 Before delivery of pipe sections, and on at least 5 Days notice to the Engineer, the
manufacturer shall perform D-load testing (Three-Edge Bearing Test) in the presence of the
Engineer.

141.4.9.3 The Engineer shall select at random one pipe section per size and class from among those

produced for the Contract or supplied from stock. If no 0.3 mm crack has developed at the D-
load specified for the size and class of pipe tested, further load shall be applied until a 0.3 mm
crack develops or a load 5% greater than the specified load is reached, whichever occurs first.

141.4.9.4 The manufacturer shall clearly mark on the inside of test sections the following: on all test
sections, the word "TESTED or D-LOAD"; and on sections that failed or were tested to ultimate
strength, the word "REJECT".

141.4.9.5 In the event of disagreement between the manufacturer/supplier and the Engineer in
verification of the 0.3 mm crack on a culvert section being tested, that section may be tested
to its ultimate strength at the Contractor’s expense.
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141.4.10 Pipe Fabrication - Material Testing - Pipe 3000 mm in Diameter and Larger

141.4.101 For dry-cast precast concrete sections, one air content test shall be taken on every section
and one strength test shall be taken on every second section.

141.4.10.2 For wet-cast precast concrete sections, one air content test and one strength test shall be
taken on every section.

141.4.11 Pipe Placement

141.4.111 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

141.4.11.2 The Engineer shall provide control points in the field for vertical and horizontal control at
selected locations or as may be required.

141.4.11.3 The Contractor shall be responsible for the layout and maintenance of all lines and grades for
the Work as shown in the Contract Documents.

1414114 Shoring, bracing, sheeting, pumps, temporary roads, and/or bridges that are necessary for the
Work shall be employed, maintained, and removed by the Contractor.

141.4.11.5 The Contractor shall construct, maintain, and remove temporary construction detours around
the pipe and appurtenances as required in accordance with Item 918.

141.4.11.6 Trench excavation shall be carried out in accordance with 161.4 and to the limits as indicated
on Standard Drawings 161-1 to 161-5, or as otherwise indicated in the Contract Documents.

141.4.11.6.1 If Overexcavation occurs, the Contractor shall, at his own expense, repair and fill the

Overexcavation with an approved backfill material, placed in accordance with Item 936, and
compacted to 95% of the maximum dry density.

141.4.11.7 The Contractor shall ensure that the bottom of the excavation can support the load before
placement of any pipe sections.

141.4.11.8 Pipes and appurtenances shall be placed as shown on the Plans and/or shop drawings.

141.4.11.9 Pipe bedding material, per 141.2.12, shall be placed at a minimum width of 1/3 the outside
pipe diameter of the pipe, or as otherwise indicated in the Plans.

141.4.11.10 Precast cut-off walls under this Item, or cast-in-place headwalls under ltem 301, shall be set
at the elevations and offsets shown on the Plans and/or shop drawings, or if site conditions
differ from the Plans, as directed by the Engineer.

141.4.11.11 An inlet cut-off wall or headwall shall not be placed until enough culvert sections have been
placed to ensure that the inlet end section lines up with the wall, to the satisfaction of the
Engineer. If the pipe fails to line up with the wall as specified, the Contractor shall make the
necessary corrections at his own expense.

141.4.11.12 Following placement and backfilling of a precast cut-off wall, the top pre-formed surface of the
wall shall be “buttered” with a 25 mm layer of non-shrink grout in accordance with 141.2.11,
and the culvert end section immediately set into place on it.

141.4.11.13 With the end section in place, the Contractor shall core drill 30 mm diameter holes through the
end section to a nominal depth of 150 mm into the top of the cut-off wall.

141.4.11.14 The 25 M dowels shall be inserted and secured into place using an epoxy or acrylic adhesive

in accordance with 141.2.10.
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141.4.11.15 Sections of concrete pipe marked as having been tested for D-loading shall be placed only at
the inlet or outlet end of the installed culvert.
141.4.11.16 Pipe sections shall be joined in a straight line using standard industry methods, including the
use of a laser, proceeding up grade with the bell end up grade. Each pipe section shall be set
into place and positioned together as recommended by the lifting device manufacturer.
141.4.11.17 Gaskets shall be installed per the pipe manufacturer's instructions.
141.4.11.18 The maximum joint gap between pipe sections shall be 13 mm for pipes up to 1500 mm
diameter, and 20 mm for pipes of 1800 mm diameter and larger, with the sections in straight
alignment.
141.4.11.181 Where the joint gap exceeds the above tolerances, sections shall be removed and reset to
meet the specified tolerance at the Contractor's own expense; sections which cannot be
reset shall be rejected.
141.4.11.19 Pipe sections with weirs or baffles shall be installed with the weir or baffle top horizontal in the
transverse direction, with a maximum installed tolerance of 2% vertically over the full horizontal
length of the weir.
141.4.11.20 Tension bar assemblies shall be installed as indicated in Standard Drawing 140-1 or as
otherwise indicated in the Contract Documents.
141.4.11.21 All other appurtenances shall be installed as indicated in the Contract Documents.
141.4.11.22 After satisfactory placement of the pipe sections, all anchor pockets shall be filled with non-
shrink grout in accordance with 141.2.11.
141.4.11.23 No backfill shall be placed in the excavation until the excavation has been approved by the
Engineer, including but not limited to the dimensions of excavation and the character of
foundation materials.
141.4.11.24 Backfill shall be placed and shaped to lines and grades as indicated in Standard Drawings
161-1 to 161-5.
141.4.11.24 1 If the pipe shall have an induced trench constructed over it under ltem 169, backfill shall be
placed and shaped as noted in the Contract Documents.
141.4.11.24.2 Material over 75 mm in size shall not be placed within 300 mm of any concrete pipe.
141.4.11.24.3 Backfill shall be placed in lifts of not more than 200 mm in thickness for vibratory plate or
rammer-type compactors and not more than 300 mm in thickness for vibratory rollers.
141.411.24.4 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the
maximum dry density.
141.4.11.24.5 Backfilling of concrete pipe shall proceed simultaneous and evenly on both sides of the pipe
and shall never exceed 600 mm in differential elevation.
141.4.11.24.6 No traffic or Equipment shall be permitted to pass over the concrete pipe until the backfill

cover indicated on Standard Drawings 161-1 to 161-5 and/or in the Contract Documents has
been placed.
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141.5 MEASUREMENT FOR PAYMENT
141.5.1 The Quantity to be measured for payment shall be the number of linear metres of reinforced

concrete pipe supplied and installed in accordance with this Item.

141.5.11 The measurement shall be taken along the invert of the pipe.
141.6 BASIS OF PAYMENT
141.6.1 Payment for Work under this Item shall include a separate Unit Price for each size of reinforced

concrete pipe, as identified under the Contract.

141.6.2 The Owner shall make partial payment for reinforced concrete pipe in accordance with 908.7.
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142.1 DESCRIPTION

14211 This Item consists of the design, supply, and installation of precast concrete box Culvert(s).

142.2 MATERIALS

142.21 All materials shall be supplied by the Contractor.

142.2.2 Concrete shall meet the requirements of CSA A23.1 and CSA A23.2.

142.2.21 Exposure Class shall be C-XL.

142.2.2.2 Air content shall be 5 to 8%.

142.2.3 The calcium nitrite corrosion inhibitor shall conform to the following:

142.2.3.1 The dosage rate shall be 15 L/m3.

142.2.3.2 The corrosion inhibiting calcium nitrite admixture shall contain between 30% to 36% calcium

nitrite by weight of solution.

142.2.4 Reinforcing steel shall be rebar conforming to 304.2 and/or welded steel wire fabric conforming
to ASTM A1064.

142.2.41 Welding of reinforcing steel, including tack welding, is prohibited unless otherwise indicated in

the Contract Documents.

142.2.5 Reinforcing supports shall be made of plastic, stainless steel, or galvanized steel with a minimum
of 25 mm of cover.

142.2.6 Side form spacers shall be made entirely of plastic or entirely of stainless steel.

142.2.7 Lifting anchors shall be Dayton Superior Swift Lift Systems or an equivalent system, of sufficient
capacity for handling and placing the Culvert sections.

142.2.8 Interior watertight joint seal shall be Rub’r-Nek, sized per the joint seal manufacturer’s written
recommendations, or approved equivalent.

142.2.9 Exterior joint wrap shall be 300 mm wide Conwrap, ConSeal CS-212 or approved equivalent,
with primers recommended by the manufacturer.

142.2.10 Appurtenances, which may include tension bar assemblies, tee-bases, cut-off walls, weirs (with
or without steel inserts), baffles, headwalls and/or bevelled ends, shall be supplied as shown in
the Contract Documents and shop drawings.

142.2.11 Tension bar assemblies shall be as shown in Standard Drawing 140-1 or as otherwise specified
in the Contract Documents.

142.2.12 Tee-base sections, elbow sections and/or other appurtenances shall be supplied as indicated in
the Contract Documents.

142.2.12.1 Tee-bases shall be fabricated such that when installed at the slope indicated in the Contract

Documents, the catch basin shaft on the tee-base is vertical.
142.2.13 Dowels for attaching cut-off walls to box Culverts shall be 25 M deformed reinforcing steel bars.
142.2.14 Dowels shall be secured with an epoxy or acrylic adhesive such as Epcon A7+ or approved

equivalent.
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142.2.15 Non-shrink grout shall conform to ASTM C1107.
142.2.16 Levelling sand shall be clean, non-plastic, free of deleterious materials, and shall be a natural
or manufactured crusher Dust obtained from crushing bedrock.
142.2.16.1 Sand (including crusher Dust) shall meet the grading limits as shown in Table 142-1, when
tested in accordance with ASTM C136.
Table 142-1
Grading Requirements for Levelling Sand
ASTM .
Sieve Size Percent Passing
9.5 mm 100
4.75 mm 95 to 100
2.36 mm 80 to 100
1.18 mm 50 to 90
600 um 25 to 65
300 pym 10to 35
75 um 2t0 10
142.2.17 If rigid sheets (boards, plywood, sheet metal or similar) are used for placing under joints to
prevent sand and other materials from entering the joint, they shall be of sufficient durability so
as to allow adjacent Culvert sections to slide into place.
142.2.17 1 The supplied rigid sheets shall be of a length to extend beyond each side of the box Culvert.
142.2.18 Backfill material shall be Class “A” per 167.2.
142.2.181 Backfill material shall be obtained from within the Work Site, as approved by the Engineer.
142.2.18.2 If sufficient quantities of suitable backfill material are not available within the Work Site, as
determined by the Engineer, additional backfill shall be imported by the Contractor in
accordance with Item 167 from a source approved by the Engineer.
142.3 SUBMITTALS AND DESIGN
142.3.1 General
142.3.11 The Contractor shall submit, in advance of the commencement of the Work, the
manufacturer’s certification that the materials to be supplied for the fabrication meet the
requirements as detailed in the Contract Documents.
142.3.1.2 The proposed concrete mix design proportions and production schedule shall be submitted to
the Engineer for review at least 14 Days before concrete production is due to start.
142.3.1.3 The Contractor shall submit the proposed method and sequence to be employed for the curing
and protection of the precast concrete sections.
142.3.1.4 The Contractor shall submit concrete batching reports for every batch of concrete produced
under this contract. The reports shall include all materials and admixtures incorporated in the
concrete mix.
142.3.1.5 The Contractor shall submit, upon request, the proposed source of the supply of the backfill
material from within the Work Site.
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142.3.1.6 If the source of the supply of the backfill material is located outside the Work Site, the
Contractor shall submit the proposed source, in writing for the approval of the Engineer, at
least 14 Days in advance of obtaining backfill material from the proposed source.

142.3.1.7 Submittals are required in accordance with any cross-referenced Item forming part of this ltem.

142.3.2 Culvert Design

142.3.2.1 Box Culvert design shall be in accordance with the latest editions of CSA-S6 for the worst-
case loading of either 0.7 m of earth fill or finished grade plus 1.0 m of earth fill.

142.3.2.2 Earth fill material shall have a design density of 2.15 t/m3 and a soil structure interaction factor
of 1.15.

142.3.2.3 The live loading shall conform to CL-625-ONT live loading.

142.3.2.4 Box culvert design shall be carried out using the “CHBDC” design option contained within the

latest edition of the BOXCAR software sponsored by the American Concrete Pipe Association.

142.3.2.5 If the area of reinforcing specified by the manufacturer is greater than the area of reinforcing
specified in BOXCAR, the area must be verified per CSA S6 Commentary Cl.7.8.8.1.1 to
ensure it is less than the maximum allowable reinforcing area.

142.3.2.6 Shop drawings may show a design with wall and slab thicknesses different from those on the
Plans, but the inside dimensions (ID) of the span and the rise shall not be less than those
indicated on the Plans.

142.3.3 Shop Drawings and Design Calculations

142.3.3.1 The Contractor shall submit, in accordance with ltem 956, shop drawings for each precast
concrete box Culvert, containing but not limited to, the following information:

142.3.3.1.1 Station(s) of culvert(s), name of watercourse(s), and DTI Contract number and description;
142.3.3.1.2 General layout showing all box Culvert sections and appurtenances;

142.3.3.1.3 Length and mass of individual sections;

142.3.3.1.4 Joint details, including gap, gasket, connection plates, joint wrap, and waterproofing;
142.3.3.1.5 Proposed construction joints (if sections not cast monolithically);

142.3.3.1.6 Location and type of inserts and lift devices (including location where rebar and/or mesh will

be cut for lifting anchors);

142.3.3.1.7 Details of reinforcing steel for each individual cage, including bar spacing, bar yield strength,
wire sizes for cages, and stirrups;

142.3.3.1.8 The Design, including the details, of reinforcing steel for weirs, baffles, headwalls, and cut-
off walls;

142.3.3.1.9 Bar schedules for all reinforcing steel;

142.3.3.1.10 Itemized supply list;

142.3.3.1.11 Detail showing year of fabrication embedded in the headwalls;

142.3.3.1.12 Concrete design strength, age of test, form removal strength, and shipping strength;
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142.3.3.1.13 Method of attaching concrete weirs and baffles to the Culvert;
142.3.3.1.14 Design calculations in accordance with Item 956;
142.3.3.1.15 BOXCAR design input and output, including printouts of outputs for load cases as indicated
in the Contract Documents.
142.3.3.1.16 The location of the manufacturing plant.
142.4 CONSTRUCTION
142.4.1 Box Culvert Fabrication - General
142.4.1.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.
142.4.1.2 Culvert fabrication shall be conducted so that specified installation tolerances are attainable.
142.41.3 The Contractor shall comply with the requirements of CSA A23.1, CSA A23.4 and ASTM
C1433 with respect to fabrication, transportation, storage, and delivery of the precast concrete
box Culvert sections, to the satisfaction of the Engineer.
142.4.1.4 Manufacture of the box Culvert sections and appurtenances shall not commence until the shop
drawings have been reviewed by the Engineer.
142.4.1.4 1 The Engineer's written notice of review of the shop drawings shall in no way relieve the
Contractor of the responsibility for correctness of dimensions, size of components, and
details of fabrication in accordance with this ltem.
142.4.1.5 The Engineer shall have the right to inspect the manufacture of any boxes and appurtenances
supplied under this Item, in accordance with General Conditions “B” 21.
142.4.1.6 The Engineer shall have the authority to order production to stop if the Work does not conform
to the shop drawings or Contract Documents, in accordance with ltem 005 and General
Conditions “B” 18.
142.41.7 The Contractor shall provide regular and practically located office space at the fabrication plant
to accommodate the Engineer.
142.4.1.7 1 The office space shall be ventilated, climate controlled to 20°C, lighted, clean, and shall be
furnished with a suitable standard office desk and chair.
142.41.7.2 Convenient internet, photocopy, and mail shall also be provided.
142.4.1.8 The Contractor shall notify the Engineer at least 7 Days in advance of the commencement of
any phase of the manufacture so that the Engineer’s representative can be scheduled.
142.4.1.9 If requested by the Engineer, the cured Culvert sections shall be fitted horizontally at the plant
to a gasket-free gap of 10 mm or less to ensure proper fit at the Work Site.
142.4.1.10 Waterproofing, if required, shall be carried out in accordance with ltem 351.
142.4.2 Box Culvert Fabrication — Reinforcing Steel, Lifting Devices, and Anchors
142.4.2.1 Reinforcing steel bars or wire mesh shall have a minimum concrete cover of 50 mm £ 10 mm.
142.4.2.2 At joints, the minimum concrete cover shall be 13 mm for all longitudinal steel from the end of
the bell and spigot.
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142.4.2.3 For circumferential steel in the bell and spigot, the minimum concrete cover shall be 13 mm
and the maximum concrete cover shall be 50 mm.

142.42.4 Two additional anchors shall be installed on the inside of each box for jacking boxes to home
the joints for a tight seal. The anchors shall be installed mid-length on opposite sides and at a
height so as to provide a good jacking position.

142.4.3 Box Culvert Fabrication - Forms

142.4.3.1 Forms shall be configured to ensure compliance with the allowable tolerances.

142.4.3.2 Forms shall be clean and free of mortar prior to the application of form coating.

142.4.3.3 Forms shall be complete and inspected by the Engineer before placing of concrete shall be
permitted.

142.4.3.4 Permanently exposed sharp edges shall be chamfered with triangular fillets, 19 mm by 19 mm,
made of steel, plastic, or clear straight-grained wood placed on the side exposed to concrete.

142.4.3.5 The minimum cover over form snap-ties shall be 50 mm and the voids shall be filled to their
entire depth with an approved cement grout mix per 142.4.7.

142.4.4 Box Culvert Fabrication - Curing and Protection of Concrete

142.4.41 Moist curing of the concrete sections shall be carried out in accordance with CSA A23.1 until
a minimum concrete strength of 35 MPa is attained and 45 MPa between November 1st and
May 1st.

142.4.4.2 Artificially accelerated curing of the concrete sections shall be in accordance with CSA A23.4
and the following:

142.4.4.21 The concrete sections shall be maintained on the casting bed in an approved enclosure that
ensures full circulation of thoroughly saturated air and/or steam around the concrete
sections with a minimum loss of moisture and heat.

142.4.4.2.2 During the initial curing period (typically 4 to 5 hours after casting) the enclosure temperature
shall be kept at approximately 20°C.

142.4.4.2.3 For the next stage of curing, the enclosure temperature shall be raised at a rate not to
exceed 15°C per hour, to a temperature between 40°C and 60°C.

142.4.4.2.4 The temperature differential within the enclosure shall not exceed 5°C.

142.4.4.2.5 Steam, radiant heat, or forced air used for accelerated curing shall not be applied before the
initial set; shall provide excess moisture for proper hydration of the cement; and shall not be
applied directly to the concrete, forms, or cylinders.

142.4.4.2.6 The exposed surfaces of the concrete shall have an excess of moisture during the entire
curing period. Water applied for this purpose shall have a temperature that varies no more
than 10°C from the concrete temperature and in no case shall exceed 60°C.

1424427 The Contractor shall provide a continuous record of curing temperatures for the entire curing
period by means of approved accurate automatic recording devices with a minimum of one
device per length of the curing enclosure.

142.4.4.2.8 When a concrete section has reached its required strength, the enclosure temperature shall

be lowered to the ambient air temperature at a rate of 15°C per hour.
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142.4.4.2.9 Culvert section(s) shall not be exposed to freezing temperatures until they have dried 48
hours in warm temperatures following curing and cooled at not more than 5°C per hour to
the outside air temperature.

142.4.5 Box Culvert Fabrication - Weirs, Baffles, Headwalls, and Cut-Off Walls

142.4.51 Box Culvert sections with weirs or baffles shall be installed with the weir/baffle tops horizontal
in the transverse direction.

142.45.2 Reinforcement shall be placed in both faces of weirs, baffles, headwalls, and cut-off walls.

142.4.5.3 The maximum spacing of reinforcing steel for weirs, baffles, headwalls, and cut-off walls shall
be 300 mm.

142.45.4 Weirs, baffles, headwalls, and cut-off walls shall be made with the same concrete

requirements as the box Culvert.

142.4.5.5 Weirs, baffles, and headwalls shall be reinforced and secured to the Culvert by a method
approved by the Engineer, and moist cured for a minimum of 72 hours or until 70% of design
strength has been reached.

142.4.5.6 When drilled holes and dowels are used to attach weirs/baffles to the invert, the holes shall
be drilled to a minimum depth of 100 mm, and the dowels shall be secured with an epoxy or
acrylic adhesive in accordance with 142.2.14.

142.4.6 Box Culvert Fabrication - Bevelled End Sections

142461 Bevelled ends shall be constructed as shown on the Plans or shop drawings.

142.4.6.2 Saw-cut bevels shall be roughened before being capped.

142.4.6.3 Concrete shall be at saturated surface dry condition prior to placement of concrete.

142.4.6.4 The bevel shall be capped with concrete matching the colour and consistency of the Culvert

concrete. Capping concrete shall be finished smooth and moist cured for a minimum of 72
hours or until 70% of design strength has been reached.

142.4.7 Box Culvert Fabrication - Finishing of Concrete Surfaces

142.4.71 All surfaces of the precast concrete sections and appurtenances shall receive an "Ordinary
Surface Finish" in accordance with the following:

142.4.7.11 All surface voids, cavities, or holes larger than 12 mm in diameter shall be filled to their
entire depth with an approved cement grout mix of cement and fine sand from the same
source as was used in the concrete, incorporating a latex bonding agent.

142.4.7.1.2 All objectionable fins, projections, offsets, streaks, or other surface imperfections shall be
removed to the Engineer's satisfaction.

142.4.7.1.3 All ridges occurring at junctions of form panels shall be ground smooth.
142.4.7.1.4 Rough edges at both ends of the box Culvert shall be flush with all bleed-by removed.
142.4.71.5 If the concrete surface does not adequately meet the requirements for Ordinary Surface

Finish, the Contractor shall, as directed by the Engineer, entirely remove certain designated
portions, or all of the concrete, and replace with new concrete.
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142.4.7.2

142.4.7.2.1
142.4.7.2.1.1
142.4.7.21.2

142.4.7.3

142.4.7.4
142.4.8

142.4.8.1
142.4.8.2

142.4.8.2.1

142.4.8.2.2

142.4.8.3

142.4.8.4

142.4.9
142.4.9.1

142.4.9.2

142.4.9.3

142.4.9.4

142.4.9.5

142.4.9.6

142.4.9.6.1

Immediately after the removal of forms, any part of the Work which displays defects shall be
clearly marked, and the Contractor shall notify the Engineer of the location and extent of the
defect.
The Contractor shall submit a repair procedure for approval.
Cement washes of any kind shall not be used.

All defects shall be finished smooth, uniformly colour matched and flush with the adjacent
surface.

Exposed ends of lifting devices that have been cut off shall be painted with an approved
coating to prevent rusting.

Each box section shall be clearly labeled with "NBDTI" on the inside.

Box Culvert Fabrication - Material Testing

All testing shall be carried out in the presence of the Engineer.

Sampling, test cylinders, and air content tests shall be performed by the manufacturer in
accordance with CSA A23.2.

A strength test is defined as a minimum of 2 cylinders broken at the specified age, with
additional cylinders broken at earlier dates for production purposes.

If superplasticizers are added, the air content test shall be performed after the addition of
the superplasticizer.

For dry-cast precast concrete sections, one air content test shall be taken on every section
and one strength test shall be taken on every second section.

For wet-cast precast concrete sections, one air content test and one strength test shall be
taken on every section.

Box Culvert Placement

The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

The Engineer shall provide control points in the field for vertical and horizontal control at
selected locations or as may be required.

The Contractor shall be responsible for the layout and maintenance of all lines and grades for
the Work as shown in the Contract Documents.

Shoring, bracing, sheeting, pumps, temporary roads, and/or bridges that are necessary for the
Work shall be employed, maintained, and removed by the Contractor.

The Contractor shall construct, maintain, and remove temporary construction detours around
the box Culvert and appurtenances as required in accordance with Item 918.

Trench excavation shall be carried out in accordance with 161.4 and to the limits as indicated
on Standard Drawings 161-1 to 161-5, or as otherwise indicated in the Contract Documents.

If Overexcavation occurs, the Contractor shall, at his own expense, repair and fill the
Overexcavation with an approved backfill material, place in accordance with Item 936, and
compact to 95% of the maximum dry density.
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142.4.9.7 The Contractor shall ensure that the bottom of the excavation can support the load before
placement of any box Culvert sections.
142.4.9.8 Box Culverts and appurtenances shall be placed as shown on the Plans and/or shop drawings.
142.4.9.9 The Contractor shall place a minimum thickness of 50 mm of bed levelling sand in accordance
with 142.2.16, compacted and raked or screeded to provide a uniform bedding surface over
the entire foundation area of the box Culvert.
142.4.9.10 Precast cut-off walls under this Item, or cast-in-place headwalls under Item 301, shall be set
at the elevations and offsets shown on the Plans and/or shop drawings, or if site conditions
differ from the Plans, as directed by the Engineer.
142.4.9.11 An inlet cut-off wall or headwall shall not be placed until enough culvert sections have been
placed to ensure that the inlet end section lines up with the wall, to the satisfaction of the
Engineer. If the box Culvert fails to line up with the wall as specified, the Contractor shall make
the necessary corrections at his own expense.
142.4.9.12 Following placement and backfilling of the cut-off wall, the top horizontal surface of the cut-off
wall shall be “buttered” with a 25 mm layer of non-shrink grout in accordance with 142.2.15,
and the bevelled end section shall be immediately set into place on the cut-off wall.
142.4.9.13 With the end box section in place, the Contractor shall core drill 30 mm diameter holes through
the end section to a nominal depth of 150 mm into the top of the cut-off wall.
142.4.9.14 The 25 M dowels shall be inserted and secured into place using an epoxy or acrylic adhesive
in accordance with 142.2.14.
142.4.9.15 When sections are joined, sand and other materials shall be prevented from entering and
contaminating the joint.
142.4.9.16 Precast concrete box Culvert sections shall be erected in the sequence indicated on the
manufacturer’s shop drawings; deviation from the manufacturer's shop drawings shall not be
permitted without the written authorization of the Engineer.
142.4.9.17 Box Culvert sections shall be joined in a straight line using standard industry methods,
including the use of a laser, proceeding up grade with the bell end up grade. Each Culvert
section shall be set into place and positioned together as recommended by the lifting device
manufacturer.
142.4.9.17.1 After final alignment of each box Culvert section by overhead means, homing shall be
performed by jacking or winching with “come-alongs” attached to the inner anchors while
the box Culvert section is still suspended.
142.4.9.18 Joint seal and exterior wrap material and appurtenances shall be installed in accordance with
142.2 and the manufacturer's specifications.
142.4.9.18.1 Joint seal shall be placed around the entire joint.
142.4.9.19 The maximum joint gap between any two box Culvert sections shall be 20 mm uniformly across
the joint with the sections in straight alignment.
142.4.9.19.1 Where the joint gap exceeds the above tolerances, sections shall be removed and reset to
meet the specified tolerance at the Contractor's own expense; sections which cannot be
reset shall be rejected.
142.4.9.19.2 Boxes that are subsequently moved after the gasket joint seal has been compressed shall

require re-installation with a replacement gasket.
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142.4.9.20 Tension rod/bar assemblies shall be installed as indicated in Standard Drawing 140-1 or as
otherwise indicated in the Contract Documents

142.4.9.21 All other appurtenances shall be installed as indicated in the Contract Documents.

142.4.9.22 After satisfactory placement of the box Culvert sections, all anchor pockets shall be filled with
non-shrink grout in accordance with 142.2.15.

142.4.9.23 No backfill shall be placed in the excavation until the excavation has been approved by the
Engineer, including but not limited to the dimensions of excavation and the character of
foundation materials.

142.4.9.24 Backfill shall be carried out in accordance with 166.4 and as specified in the Contract
Documents.

142.4.9.24 1 Material over 75 mm in size shall not be placed within 300 mm of the Culvert.

142.4.9.24.2 Backfill shall be placed in lifts of not more than 200 mm in thickness for vibratory plate or

rammer-type compactors and not more than 300 mm in thickness for vibratory rollers.

142.49.24.3 Backfill shall be compacted in accordance with ltem 936, to a minimum of 95% of the

maximum dry density.

142.4.9.24.4 Backfilling of box Culverts shall proceed simultaneous and evenly on both sides of the box

Culvert and shall never exceed 600 mm in differential elevation.

142.4.9.24.5 No traffic or Equipment shall be permitted to pass over the box Culvert until a minimum of

142.4.9.25

142.5

142.5.1

142.5.1.1

142.6
142.6.1

142.6.2

1000 mm of backfill material has been placed over the box Culvert in the area of crossing.

Waterproofing, protection board, and joint wrap shall be cut off to line up with the foreslope
such that these products are not exposed.

MEASUREMENT FOR PAYMENT

The Quantity to be measured for payment shall be the number of linear metres of precast
concrete box Culvert supplied and installed in accordance with this ltem.

The measurement shall be taken along the inside bottom centreline of the box Culvert from
end section to end section.

BASIS OF PAYMENT

Payment for Work under this ltem shall include a separate Unit Price for each size of precast
concrete box Culvert, as identified under the Contract.

The Owner shall make partial payment for precast concrete box Culvert in accordance with
908.7.
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161.1 DESCRIPTION

161.1.1 This Item consists of excavation necessary for the construction and/or removal of Structures,
and placement of materials within the Work Site, or disposal outside the Work Site.

161.1.2 Foundation Excavation is classified by the type(s) of material encountered as indicated in Table
161-1.

Table 161-1
Definition of Foundation Excavation by Type

A Foundation excavation of common material as defined by ltem 106
B Foundation excavation of unclassified material as defined by Item 107
C Foundation excavation of solid rock as defined by Item 108

161.2 MATERIALS

161.2.1 None identified.

161.3 SUBMITTALS

161.3.1 Submittals are required in accordance with any cross-referenced Item forming part of this Item.

161.4 CONSTRUCTION

161.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

161.4.2 Excavation shall be carried out to the dimensions as indicated on Standard Drawings 161-1 to
161-7, unless otherwise indicated in the Contract Documents.

161.4.3 For induced trench locations (to be completed under ltem 169), the Contractor shall carry out
the excavation to the dimensions indicated in the Contract Documents.

161.4.4 The Contractor shall not commence any excavation until the Owner’s initial cross-section survey
is complete for the Work Area involved.

161.4.5 The Contractor shall immediately notify the Engineer when bedrock or boulders are
encountered.

161.4.6 Shoring, bracing, sheeting, pumps, temporary roads and/or Bridges that are necessary for the
Work shall be employed, maintained and removed by the Contractor.

161.4.7 Excavated materials that meet the requirements of 167.2 shall be used as backfill.

161.4.8 Excavated materials not required or unsuitable for backfill shall be utilized as directed by the
Engineer and as follows:

161.4.8.1 For embankment construction within the Work Site and placed in accordance with 106.4, 107.4

and/or 108.4.
161.4.8.2 Material identified by the Engineer as waste shall become the property of the Contractor and
shall be disposed of in accordance with ltem 947.
161.4.9 Where foundation excavation involves removal of existing Culverts, the Contractor shall take

care to ensure that any existing pipe is not damaged during excavation and is salvaged for re-
use.
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161.4.91 The Contractor shall notify the Engineer prior to exposing any existing pipe.

161.4.9.2 Any pipe determined by the Engineer to be salvageable shall remain the property of the

Owner.

161.4.9.3 Salvageable pipe shall be re-used in the Work Site or transported, by the Contractor, to the

nearest DTI Maintenance Depot.

161.4.9.4 Unsalvageable pipe and waste shall become the property of the Contractor and shall be

disposed of outside the Work Site.

161.4.9.5 The Contractor shall be responsible to replace the pipe which is damaged, where such

damage is the result of the Contractor’s actions, as determined by the Engineer.

161.4.10 Where the Finished Grade is the same as the existing Pavement surface, the Pavement shall
be cut in a straight line to a straight edge on each side of the trench or hole and removed
separately from the underlying material.

161.4.10.1 The Contractor shall break down the Pavement pieces to a size small enough to be suitable

for use in embankment construction.

161.4.10.2 Any existing Aggregate Base/Subbase shall be excavated and stockpiled separately from

Subgrade materials for re-use under 166.2 at the Work Area.

161.4.11 The Contractor shall notify the Engineer after the excavation is completed.

161.4.12 No backfill material, formwork, pipe or other Structure(s) shall be placed in the excavation until
the excavation has been approved by the Engineer, including but not limited to the dimensions
of the excavation and the nature of the foundation materials.

161.4.13 The bottom of the foundation excavation for footings founded on solid rock shall be cleaned of
all loose rock and sail.

161.5 MEASUREMENT FOR PAYMENT

161.5.1 The Quantity to be measured for payment shall be the number of cubic metres excavated in
accordance with this Item.

161.5.2 The volume shall be calculated from the dimensions shown on the Standard Drawings and/or
the Contract Documents.

161.5.3 If Foundation Excavation types “A” and “C” have been tendered, any overlying common material
shall be removed sufficiently to allow the Engineer to take measurements of the bedrock surface
before any blasting or excavation of the bedrock takes place.

161.5.3.1 Boulders shall be excavated when encountered and separated for the Engineer to measure

before disposal.

161.6 BASIS OF PAYMENT

161.6.1 Payment for Work under this Item shall include a separate Unit Price for each type of excavation,

as identified under the Contract.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

BACKFILLING AROUND STRUCTURES ITEM: 166
166.1 DESCRIPTION

166.1.1 This Item consists of the placement of backfill material around a Structure.

166.2 MATERIALS

166.2.1 Suitable material obtained from the excavation within the Work Site and meeting the

requirements of 167.2 shall be used for backfilling around Structures.

166.2.1.1 Class "A" backfill shall be used for backfilling metal Culverts (pipes), concrete pipes over 900
mm in diameter and concrete box Culverts.

166.2.1.2 Class "B" backfill shall be used for backfilling catch basins, footings, and concrete pipes 900
mm or smaller in diameter.

166.2.2 Additional backfill, if authorized by the Engineer, shall be supplied in accordance with Item 167.

166.3 SUBMITTALS

166.3.1 Submittals are required in accordance with any cross-referenced Item forming part of this ltem.

166.4 CONSTRUCTION

166.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

specifically directed by the Engineer.

166.4.2 Backfilling to be carried out to the lines and grades as indicated on Standard Drawings 161-1 to
161-7, unless otherwise indicated in the Contract Documents.

166.4.3 If the Structure being backfilled is to be constructed with an induced trench design, additional
specific backfilling requirements, as noted in the Contract Documents, shall apply.

166.4.4 No backfill material shall be placed in the excavation until the excavation has been approved by
the Engineer, including but not limited to the dimensions of excavation and the nature of
foundation materials.

166.4.4.1 Material over 75 mm in size shall not be placed within 300 mm of any Structure.

166.4.4.2 Backfill shall be placed in lifts of not more than 200 mm in thickness for vibratory plate or
rammer-type compactors and not more than 300 mm in thickness for vibratory rollers.

166.4.4.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the maximum
dry density.
166.4.5 Only compactors recommended by the pipe manufacturer shall be used within 1 m of metal
pipes.
166.4.6 Backfilling of Structures shall proceed simultaneously and evenly on both sides of the Structure

and shall never exceed 600 mm in differential elevation.

166.4.7 No traffic or construction Equipment shall be permitted to pass over the Structure until the backfill
cover indicated on the Standard Drawings 161-1 to 161-5 and/or in the Contract Documents has
been placed.

166.4.8 Shoring, bracing, sheeting, pumps, temporary roads and/or Bridges that are necessary for the

Work shall be employed, maintained, and removed by the Contractor.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

BACKFILLING AROUND STRUCTURES ITEM: 166

166.5 MEASUREMENT FOR PAYMENT

166.5.1 The Quantity to be measured for payment shall be the volume in cubic metres of backfilling
around a Structure carried out in accordance with this Item.

166.5.2 The volume shall be calculated from the dimensions shown on the Standard Drawings and/or
the Contract Documents.

166.6 BASIS OF PAYMENT

166.6.1 Payment for Work under this Item shall be at the Unit Price.

166.6.2 Overhaul of suitable material obtained from the excavation within the Work Site, as approved by

the Engineer, shall be paid in accordance with Item(s) 806, 807, and/or 808, as applicable.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

BACKFILL FOR STRUCTURES ITEM: 167
167.1 DESCRIPTION

167.1.1 This Item consists of supplying backfill obtained from outside the Work Site.

167.2 MATERIALS

167.2.1 All materials shall be supplied by the Contractor.

167.2.2 It shall be the responsibility of the Contractor to provide the pit and/or quarry source for supply

unless the source of the materials is specified in the Contract Documents.

167.2.3 Backfill for Structures shall satisfy the requirements for the material type and the gradation as
indicated in Table 167-1.

Table 167-1
Backfill for Structures

Class Description

Class "A" backfill shall be a well graded granular material composed of clean,
A uncoated particles free of lumps of clay or other deleterious material, and having not
more than 10% retained on the 100 mm sieve, and not more than 10% Dust.

B Class “B” backfill shall be a well graded granular material having not more than 10%
retained on the 100 mm sieve, and not more than 35% Dust.

167.3 SUBMITTALS

167.3.1 The Contractor shall submit the proposed backfill source, in writing, for the approval of the
Engineer, at least 14 Days in advance of obtaining material from the proposed source.

167.3.2 Submittals are required in accordance with any cross-referenced Item forming part of this Item.

167.4 CONSTRUCTION

167.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

specifically directed by the Engineer.

167.4.2 The Contractor shall supply the specified material(s) to the Work Area.
167.4.3 The Contractor shall advise the Engineer immediately of any changes in the source materials,
at any time during the course of the Work.

167.4.3.1 Random samples shall be taken and tests conducted by the Engineer to determine the effects
of the change.

167.4.3.2 No Work shall be undertaken by the Contractor in the area of the changed conditions until an
approval is received from the Engineer.

167.5 MEASUREMENT FOR PAYMENT

167.5.1 The Quantity to be measured for payment shall be the number of tonnes of backfill supplied in

accordance with this Item.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

BACKFILL FOR STRUCTURES ITEM: 167
167.6 BASIS OF PAYMENT
167.6.1 Payment for Work under this Item shall include a separate Unit Price for each class of backfill,

as identified under the Contract.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

INDUCED TRENCH ITEM: 169

169.1 DESCRIPTION

169.1.1 This Item consists of the construction of an induced trench.

169.2 MATERIALS

169.2.1 All material shall be supplied by the Contractor.

169.2.2 Backfill material shall be a lightweight product of a consistent nature, and supplied in a loose,
dry, unconsolidated fashion.

169.2.2.1 The Engineer has approved the backfill materials listed in Table 169-1 for use in the Work.

Table 169-1
Approved Backfill Materials
Product
Sawdust
Wood chips
Rubber tire chips
Expanded Polystyrene
Loose hay or straw

169.2.2.2 Baled hay or straw shall be broken up to a loose condition before placement in the trench.

169.3 SUBMITTALS

169.3.1 None identified.

169.4 CONSTRUCTION

169.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

169.4.2 The Contractor shall construct the induced trench only after the installation of the pipe and the
embankment construction have been completed to the specified elevation and dimensions as
indicated in the Contract Documents.

169.4.3 The Contractor shall excavate a trench in the embankment surface along the centreline of the
pipe to the specified dimensions and depth as indicated in the Contract Documents.

169.4.3.1 The material excavated from the trench shall be incorporated into the surrounding

embankment.

169.4.3.2 The excavation shall have a tolerance of £ 20 mm in depth and a tolerance of + 10% in width

on each side.

169.4.4 The Contractor shall excavate the trench such that the sides of the trench stand vertically.

169.4.4.1 If the trench walls show signs of sloughing, it shall be the Contractor’s responsibility to design,

supply and install shoring to maintain the trench walls in a vertical state.

169.4.5 The trench shall be completely backfilled with the approved material which shall not be
compacted.

169.4.51 The Contractor shall not leave any of the trench open at the end of any Day’s operation.

169.4.5.2 If shored, the Contractor shall remove the shoring from the trench after backfilling.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

INDUCED TRENCH ITEM: 169

169.4.6 The Contractor shall place a minimum of 600 mm of embankment material (under the applicable
Item) over the induced trench prior to permitting construction traffic to use the Work Area.

169.5 MEASUREMENT FOR PAYMENT

169.5.1 The Quantity to be measured for payment shall be the volume in cubic metres of induced trench
constructed in accordance with this Item.

169.5.1.1 The volume shall be calculated from the dimensions shown in the Contract Documents.
169.6 BASIS OF PAYMENT
169.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

WILDLIFE FENCE ITEM: 178
178.1 DESCRIPTION
178.1.1 This Item consists of the supply and installation of wildlife fence.
178.2 MATERIALS
178.2.1 All materials shall be supplied by the Contractor.
178.2.2 Fence Fabric
178.2.2.1 Wildlife fence fabric shall be Style 20-96-6, 2440 mm high, with 20 strands of horizontal wire
and 152 mm vertical wire spacing.
178.2.2.2 Fence wire shall be 12.5-gauge high tensile steel, hot-dipped galvanized (at 240 g/m?),
meeting the requirements of CAN/CGSB 138.1.
178.2.2.3 Fasteners shall be 9-gauge aluminum wire or equivalent as recommended by the fence
manufacturer.
178.2.3 Posts and Braces
178.2.3.1 Line posts shall be hot-dipped galvanized steel with minimum dimensions as shown on
Standard Drawings 178-1 and 178-2, and a minimum unit mass of 1.97 kg/m (after
galvanizing). Posts shall be manufactured by Franklin Industries Co. or approved equivalent.
178.2.3.1.1 Line posts shall have studs for securing fence fabric; posts with holes are not acceptable.
178.2.3.2 Terminal posts shall include straining, corner, end, and gate posts for this Item and for ltems
179 and 181.
178.2.3.21 Terminal posts and braces shall be Schedule 40 hot-dipped galvanized steel pipe, scale
free and with dimensions per Standard Drawings 178-1, 178-2, 179-1, 179-2, 181-1 and
181-2.
178.2.4 Concrete
178.2.4.1 Concrete shall be exposure class F1.
178.2.4.2 Material properties shall conform to CSA A23.1 unless otherwise specified herein.
178.2.4.3 Cementing materials shall conform to CSA A3001 as indicated in Table 178-1.
Table 178-1
Cementing Materials
Cementing Material Type of Cement
Hydraulic cement Type GU
Blended hydraulic cement Type GUb
Supplementary cementing materials Types F, S and SF
178.2.4.4 Concrete aggregated shall meet the aggregate material properties of 302.2.
178.2.4.5 Other admixtures not covered by ASTM shall require approval of the Engineer before being
used, and shall conform to the manufacturer’s recommendations or otherwise submitted with
the design mix.
178.2.4.6 Curing fabrics shall be burlap or nonwoven geotextile with no holes and capable of readily

absorbing and retaining water when soaked or sprayed.
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

WILDLIFE FENCE ITEM: 178
178.2.5 Other Materials
178.2.51 All nuts, bolts, post caps, crimping sleeves, parts, fittings and specially fabricated components
shall be hot-dipped galvanized steel or aluminum alloy.
178.2.5.2 Fibre form tubes for concrete bases of terminal posts and braces shall be spiral wound and
coated wood-fibreboard tubes manufactured using waterproof glue, having length and
diameter per Standard Drawings 178-1 and 178-2.
178.2.5.3 Grout for grouting around post holes in rock (bedrock and boulders) shall be a non-shrink type
conforming to ASTM C1107 as approved by the Engineer.
178.3 SUBMITTALS
178.3.1 The Contractor shall submit, prior to the Work, the manufacturer’s certification that the materials
supplied meet the specified requirements, and the manufacturer's recommended procedures
and instructions for handling.
178.3.2 The Contractor shall submit the name of the proposed concrete source for approval by the
Engineer before supplying any concrete to the Work.
178.3.3 Other submittals for approval include but are not necessarily limited to the following:

178.3.3.1
178.3.3.2

178.3.4
178.3.5
178.4

178.4.1

178.4.2
178.4.2.1

178.4.2.2

178.4.2.3

178.4.2.4

178.4.2.5

The name of the proposed cement supplier; and

Proof that the concrete supplier is certified in accordance with the Atlantic Provinces Ready Mix
Concrete Association Plant Certification Program or equivalent, in the appropriate categories in
accordance with CSA A23.1.

Only concrete supplied from certified plants shall be acceptable.

Plant certification shall be maintained for the duration of concrete placement until the warranty
period of the Work expires.

The Contractor shall submit the mix design at least 5 Days before concrete production begins.

Submittals are required in accordance with any cross-referenced Item forming part of this Item.

CONSTRUCTION

The Contractor shall perform the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

General
The Work shall meet the requirements of CAN/CGSB-138.3.

The Work shall include removal of existing debris that would interfere with or prevent proper
installation of the fence or associated gates.

Minor ground undulations that would interfere with or prevent proper installation of the fence
or associated gates shall be corrected by the Contractor.

The Engineer shall stake the alignment of each run of wildlife fence as shown on the Plans, to
the extent practicable depending on topography, or the requirements of 178.4.2.5.

The fence line shall be at a distance from the Roadbed beyond the limit of plow-thrown snow
or at the following offsets, whichever is greater:
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

WILDLIFE FENCE

ITEM: 178

178.4.2.51 In areas with no guide rail, as per the Contract Documents;
178.4.2.5.2 In areas behind guide rail, at least 3 m beyond the toe of slope; and
178.4.2.5.3 At least 3 m from the existing tree line or clearing limit.
178.4.2.6 The end of wildlife fence shall be per the details as shown on the Plans.
178.4.2.7 All waste from the Work shall become the property of the Contractor and shall be disposed of
outside the Work Site.
178.4.3 Concrete Requirements
178.4.3.1 All concrete materials shall be handled and protected in such a way as to prevent segregation,
damage and contamination.
178.4.3.11 All cement, aggregate and other concrete construction materials shall be stored in
accordance with CSA A3001 and CSA A23.1.
178.4.3.2 Concrete shall be proportioned in accordance with the submitted mix designs.
178.4.3.21 If it is determined during the course of the Work that any concrete has inadequate workability
or does not meet the requirements under this Item, the Contractor shall submit a new mix
design.
178.4.3.3 The following Work shall be in accordance with CSA A23.1:
»  Concrete production;
»  Concrete delivery, to be regulated to enable continuous deposition until placement in each
section of the Work is complete;
*  Formwork design and construction;
» Concrete placement, unless otherwise specified herein; and
» Concrete curing and protection
178.4.3.4 Cold weather requirements for concrete shall be per the requirements of 302.4.9.
178.4.3.5 Hot weather requirements for concrete shall be per the requirements of 302.4.10.
178.4.4 Installation of Terminal Posts
178.4.41 Terminal posts for this Iltem and for Items 179 and 181 shall be installed under this Item as
shown in Standard Drawings 178-1, 178-2, 179-1, 179-2, 181-1 and 181-2.
178.4.4.2 Terminal posts (straining, corner, end and gate posts) shall be installed to establish the fence
line and gate locations.
178.4.4.3 A terminal post shall be installed at each change in horizontal direction so that the line posts
in between terminal posts are installed only on tangents.
178.4.4.3.1 The fence line around a horizontal roadway curve shall consist of tangent sections of a
length dependent on the curve radius, but typically not less than 60 m and in no case more
than 90 m.
178.4.4.4 The maximum length of any tangent section between two terminal posts shall be 150 m, with
an intermediate terminal post at each point the ground slope changes more than 30°, and
other terminal posts per 178.4.5.4.1.
178.4.4.5 To the extent possible, terminal posts shall be placed where the fence line is on level ground
so that braces are similar in length.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

WILDLIFE FENCE ITEM: 178
178.4.4.6 Gate posts shall be placed on level ground so as to be the same height.
178.4.4.7 Terminal posts and braces shall be embedded in the ground in concrete-filled fibre form tubes

as shown in Standard Drawings 178-1, 178-2, 179-1, 179-2, 181-1 and 181-2.

178.4.4.7 1 The hole for fibre form tubes shall be augered and shall have a diameter not greater than
20% of the tube diameter.

178.4.4.7.2 The tube shall be installed vertically in the hole, with the top projecting 25 mm above existing
ground to ensure drainage away from the tube.

178.4.4.7.3 Any void between the tube and hole that is less than 20% of the tube diameter shall be
backfilled with well compacted sand before placing concrete.

178.44.7.4 If the void is over 20% of the tube diameter the Contractor shall remove the tube, backfill
the hole with well compacted excavated material, and auger a new hole that meets
178.4.4.7 1.

178.4.4.7.5 The post shall be supported vertically inside the tube using an Engineer-approved method

such that post embedment does not exceed the specified depth and the post is no closer
than 50 mm to the wall of the tube. Each brace in a fibre form tube shall be supported in a
similar manner.

178.4.4.7.6 Concrete shall be trowel-finished to be crowned at least 25 mm at the post or brace and
flush with the rim of the tube for drainage away from the post/brace.

178.4.4.7.6 1 Surface voids larger than 12 mm diameter shall be infilled with an approved grout
containing a latex bonding agent, and removal of other surface defects.

178.4.4.8 Concrete bases in organic material or like ground that will not support the concrete base at
1.2 m depth of bury shall be constructed using overlength fibre form tubes, such that the base
is set at least 0.8 m into sound material.

178.4.5 Installation of Line Posts

178.4.51 All line posts shall be placed vertical.

178.4.5.2 Spacing and depth of bury of line posts shall be as shown on Standard Drawings 178-1 and
178-2.

178.4.5.3 At an obstruction or major ground elevation difference the post spacing may be reduced to 2.5

m but in no case shall be more than 3.0 m.

178.4.5.4 Line posts driven in organic material or like ground that will not support the post at 1.1 m depth
of bury shall be extended in length by butt-welding, such that the post can be driven at least
0.4 m into sound material.

178.4.5.4 1 The Engineer may require intermediate terminal posts in lieu of line posts where the fence
line is in organic material for more than 100 m.

178.4.6 Posts — Other

178.4.6.1 For embedment of line posts, terminal posts and braces in rock, the drilled hole per Standard
Drawings 178-1 and 178-2 shall have a diameter at least 30 mm larger than the post/brace,
which shall be centered in the hole and grouted fully around.

178.4.6.1.1 In friable rock such as weathered shale or weathered sandstone, posts shall be installed the
same as posts in earth.
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STANDARD SPECIFICATIONS

DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

WILDLIFE FENCE ITEM: 178
178.4.6.1.2 Tops of posts placed in rock shall be cut to be uniform in height with adjacent posts placed
in earth, within the tolerance allowed by 178.4.7.4.2.
178.4.6.1.3 On the approaches to small streams the post spacing shall be adjusted per 178.4.5.3 to
avoid having any posts in the streambed.
178.4.6.1.4 At a depression such as a drainage swale the Contractor shall place short posts in the
depression to secure fence fabric as described in 178.4.7.6.
178.4.7 Installation of Fence Fabric
178.4.71 Fence fabric installation shall proceed so that at the end of each Day’s Work the installed
fence on one side of the highway does not extend farther than the installed fence on the other
side by more than 1 km or one Day’s Work, whichever is the shorter distance.
178.4.7.2 Fence fabric shall not be installed until gates within that run or section of fence have been
installed, or the opening temporarily blocked at the Contractor’'s expense by a means
acceptable to the Engineer.
178.4.7.3 Fence fabric shall be erected on the tree-line side of the posts unless site conditions warrant
its placement on the highway side.
178.4.7.3.1 The fabric shall be tensioned uniformly to minimize distortion, and secured with wire
fasteners at top and bottom, and at uniform intervals not exceeding 300 mm, with at least
half the fasteners secured at the protruding studs either by hanging or wire fastening.
178.4.7.3.2 The fabric shall be secured with wire fasteners that twist around the adjacent horizontal
fence fabric stand a minimum of three times on each side of the post, minimizing excess
unwrapped tie material.
178.4.7.3.2.1 No alternate means of attachment is acceptable.
178.4.7.4 The fence fabric shall be installed at a height as follows:
178.4.7.4 1 With the bottom strand as close to the ground as practicable and in no case leaving a space
more than 120 mm; and
178.4.7.4.2 With the top strand 50 mm below the top of posts, or in areas of rough ground not addressed
under 178.4.2.3, up to but not above the top of posts.
178.4.7.5 Fence fabric splices shall be made by butting two vertical strands, wrapping all leading
horizontal strands around the two vertical strands and back onto themselves, and tightly
twisting them a minimum of three times around the trailing horizontal strands.
178.4.7.6 At a depression such as a drainage swale a section of fence shall be cut to fit the depression
and fastened to the bottom strand of the main fence and to posts in the stream bottom, as
indicated on Standard Drawings 178-1 and 178-2.
178.4.8 Repairs/ Replacement
178.4.8.1 The Contractor shall be responsible, at his own expense and to the Engineer’s satisfaction,
for repair or replacement of any damage resulting from the Work, including the following:
178.4.8.1.1 Ground exposed by the Work shall be mulched per 616.4 the Day of exposure, and upon

completion of fencing Work all damaged slopes shall be reshaped to match adjacent
undisturbed ground and hydroseeded per 614.4.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

WILDLIFE FENCE ITEM: 178
178.4.8.1.2 Damaged areas and butt welds of hot-dipped galvanized materials shall be painted with two
coats of similarly coloured inorganic zinc-rich paint.
178.4.8.1.3 All posts that are not installed vertical and/or that are bent or otherwise damaged by the
Contractor’s actions shall be removed and replaced with new posts at the Contractor’s
expense and to the satisfaction of the Engineer.
178.5 MEASUREMENT FOR PAYMENT
178.5.1 The Quantities of materials supplied and installed in accordance with this Item shall be
measured for payment as follows:
178.5.1.1 Posts
178.5.1.1.1 For line posts and terminal posts along the fence line and associated with dual ungulate
gates and pedestrian gates, measurement shall be the number of each type of post
embedded in soil (common material) and embedded in rock.
178.5.1.1.2 Posts installed in friable rock per 178.4.6.1.1 shall be paid as posts in soil.
178.5.2 Fence Fabric
178.5.2.1 For wildlife fence fabric along the fence line and associated with dual ungulate gates, the
number of linear metres of such fence, measured at mid-height from terminal post to terminal
post of each continuous run.
178.6 BASIS OF PAYMENT
178.6.1 Payment for Work under this Item shall include a separate Unit Price for each type of wildlife
post and fence installation as identified under the Contract.
178.6.2 The overlength fibre form tubes and associated extra concrete for terminal post bases per
178.4.4.8 shall not be measured separately for payment.
178.6.3 All cutting and welding Work of line posts per 178.4.5.4 shall be ordered and paid under Item

812.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DUAL ONE-WAY UNGULATE GATES ITEM: 179

179.1 DESCRIPTION

179.11 This Item consists of the supply and installation of dual one-way ungulate gates.

179.2 MATERIALS

179.2.1 Posts and fence fabric shall be supplied under Item 178.

179.2.2 All other materials shall be supplied by the Contractor under this ltem.

179.2.3 Gate materials shall be in accordance with Standard Drawings 179-1 to 179-5.

179.2.31 The horizontal top brace of the gate posts shall be hot-dipped galvanized steel angle, 75 mm

X 75 mm x 6 mm.

179.2.4 Low temperature lubricant (such as Chevron Arctic Grease, Irving Lubex Syn2 or approved
equivalent) and rubber or neoprene hose boots shall be provided to avoid problems with gates
sticking in cold temperatures.

179.2.5 Tines shall be painted forest green using an Engineer-approved paint suited for galvanized steel
applications.

179.2.6 Hinges for the tines shall have nylon bushings per the Standard Drawings.

179.3 SUBMITTALS

179.3.1 The Contractor shall submit, prior to the Work, the manufacturer’s certification that materials
supplied meet the specified requirements, and the manufacturer's recommended procedures
and instructions for handling.

179.3.2 The Contractor shall submit three copies of the shop drawings for the proposed ungulate gate
and its connection to the posts.

179.3.3 Submittals are required in accordance with any cross-referenced Item forming part of this Item.

179.4 CONSTRUCTION

179.4 1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

179.4.2 Gates shall be fully operational before erection of fence fabric along that run or section of fence
or the opening shall be temporarily blocked at the Contractor’'s expense by a means acceptable
to the Engineer.

179.4.3 Dual one-way ungulate gates typically shall be located within 500 m of the beginning and end
of each run of wildlife fence and at intervals of approximately 1000 m, as indicated on the Plans.

179.4.31 Variances in gate location up to 100 m longitudinally may be allowed based on unforeseen

field conditions, as approved by the Engineer.

179.4.4 Gates shall be installed as indicated on Standard Drawings 179-1 to 179-5, on 89 mm steel
posts installed under Item 178.

179.4.5 Placement of gates at large fills, deep cut areas or at utility poles should be avoided as this could
restrict wildlife access. The Contractor shall make every effort to install the gates on even
terrain.

179.4.6 All waste shall become the property of the Contractor and shall be disposed of outside the Work

Site.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

DUAL ONE-WAY UNGULATE GATES ITEM: 179
179.4.7 Repairs/ Replacement
179.4.71 The Contractor shall be responsible, at his/her own expense and to the Engineer’s satisfaction,
for repair or replacement of any damage resulting from the Work, including the following:
179.4.7.11 Repair of damaged slopes shall include placing mulch per 616.4 on ground exposed by the
Work daily and, upon completion of fencing Work, reshaping of disturbed ground to match
adjacent undisturbed ground, and hydroseeding per 614.4.
179.4.7.1.2 Damaged areas of hot-dipped galvanized materials shall be painted with two coats of
similarly coloured inorganic zinc-rich paint.
179.4.7.1.3 Any gate or component that is bent or otherwise irreparably damaged by the Contractor’s
actions shall be removed and replaced with a new gate or component, at the Contractor’'s
expense and to the satisfaction of the Engineer.
179.5 MEASUREMENT FOR PAYMENT
179.51 The Quantity to be measured for payment shall be the number of dual one-way ungulate gates
supplied and installed in accordance with this Item.
179.5.2 Posts associated with dual ungulate gates shall be measured for payment under Item 178.
179.6 BASIS OF PAYMENT
179.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CANTILEVER SLIDE GATE ITEM: 180
180.1 DESCRIPTION
180.1.1 This Item consists of supply and installation of cantilever slide gates for vehicular access through

wildlife fence at locations shown on the Plans.

180.2 MATERIALS

180.2.1 Pedestrian gate signs or reflective signs shall be supplied by the Owner.

180.2.2 All other materials shall be supplied by the Contractor.

180.2.3 Gate frame rails, cantilever frame rails and accessories shall meet the requirements of

CAN/CGSB-138.2 and CAN/CGSB-138.4.

180.2.4 Posts, braces and rails shall be Schedule 40 hot-dipped galvanized steel pipe, scale-free and
having dimensions per Standard Drawings 180-1 to 180-4.

180.2.4.1 The Engineer may entertain alternatives to the gate shown in Standard Drawings 180-1 to
180-4, provided that the materials, size of gate and its operation are at least equivalent to that
gate.

180.2.5 Gate accessories, including bump stop tabs, shall be hot-dipped galvanized and shall meet the

requirements of CAN/CGSB-138.4.

180.2.51 Bump stop tabs shall be of suitable size and gauge to resist deformation and/or bending due
to forces exerted on the gate and posts under normal opening and closing actions.

180.2.5.2 Bump stops shall be rubber or an Engineer-approved equivalent.

180.2.6 Latches, latch catches and rollers shall be Shield Fence & Wire Products Inc. products as
follows, or Engineer-approved equivalent:
» Cantilever Latch Model CGL238;
» Cantilever Latch Catch Model CLC412; and
» Cantilever Roller Model CR412 with sealed bearings and protective cover.

180.2.6.1 Latches shall be capable of being padlocked.

180.2.7 Fence fabric shall meet the requirements of 178.2.2.

180.2.8 Chains shall be 4.7 mm, Grade 30, hot-dipped galvanized steel having a nominal length of 450
mm and painted flat black using an Engineer-approved paint suited for galvanized steel
applications.

180.2.9 All nuts, bolts, post caps, crimping sleeves, fittings and specially fabricated components shall

be hot-dipped galvanized steel or aluminum alloy.
180.2.10 Concrete shall meet the requirements of 178.2.4 and 178.4.3.

180.2.11 Fibre form tubes for concrete bases of terminal posts and braces shall be spiral wound and
coated wood-fibreboard tubes manufactured using waterproof glue, with length and diameter
per Standard Drawings 180-1 and 180-2.

180.2.12 All joints and connections shall be shop-welded, cleaned and painted with two coats of similarly
coloured inorganic zinc-rich paint.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CANTILEVER SLIDE GATE ITEM: 180
180.3 SUBMITTALS
180.3.1 The Contractor shall submit, in advance of the Work, the manufacturer’s certification that the

180.3.2

180.3.3

180.3.4

180.3.4.1
180.3.4.2

180.3.5
180.3.6
180.4

180.4.1

180.4.2

180.4.3

180.4.4

180.4.5

180.4.5.1

180.4.6

180.4.7

180.4.8

materials supplied meet the specified requirements, and the manufacturer's recommended
procedures and instructions for handling.

The Contractor shall submit three copies of the shop drawings for the proposed cantilever slide
gate, post connections and fittings.

The Contractor shall submit the name of the proposed concrete source for approval by the
Engineer before supplying any concrete to the Work.

Other submittals for approval include but are not necessarily limited to the following:

» The name of the proposed cement supplier; and

» Proof that the concrete supplier is certified in accordance with the Atlantic Provinces Ready
Mix Concrete Association Plant Certification Program or equivalent, in the appropriate
categories in accordance with CSA A23.1.

Only concrete supplied from certified plants shall be acceptable.

Plant certification shall be maintained for the duration of concrete placement until the warranty
period of the Work expires.

The Contractor shall submit the mix design at least 5 Days before concrete production begins.

Submittals are required in accordance with any cross-referenced Item forming part of this Item.

CONSTRUCTION

The Contractor shall perform the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

Gates shall be fully operational before erection of fence fabric along that run or section of fence,
or the opening temporarily blocked at the Contractor’'s expense by a means acceptable to the
Engineer.

The Work shall be performed per Standard Drawings 180-1 to 180-4.

Gate posts shall be placed on level ground to be the same height, and the cantilever frame shall
be installed level.

Terminal posts and braces shall be embedded in the ground in concrete-filled fibre form tubes
as shown in Standard Drawings 180-1 and 180-2.

Installation of fibre form tubes, posts and braces shall be performed as described under
178.4.4.7.

Gate accessories shall be installed in accordance with the manufacturer's recommended
procedures.

Fence fabric shall be tensioned uniformly to minimize distortion and secured to the gate frame
rails using the fasteners of 178.2.2.3, or per the fence manufacturer's recommendations, as
approved by the Engineer.

Bump stop tabs shall be suitably installed for both the opening and closing action of the gate to
reduce the amount of energy transfer and subsequent potential damage to the fence, posts and
gate components.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CANTILEVER SLIDE GATE ITEM: 180

180.4.8.1 Bump stops shall be suitably attached to the bump stop tabs using an Engineer-approved
method.

180.4.9 Chains shall be site-welded or otherwise attached as approved by the Engineer, to the bottom

member of the gate frame at 150 mm spacing for the full length of the gate. Chains shall be of
uniform length and have a minimum of 200 mm clearance from the access road or trail surface.

180.4.10 All waste shall become the property of the Contractor and shall be disposed of outside the Work
Site.

180.4.11 Pedestrian gate signs shall be suitably attached to the gate.

180.4.12 Repairs/ Replacement

180.4.121 The Contractor shall be responsible, at his own expense and to the Engineer’s satisfaction,
for repair or replacement of any damage resulting from the Work, including the following:

180.4.12.1.1 Repair of damage to the road/trail spanned by the gate shall consist of grading the surface
to pre-Work condition or better.

180.4.12.2 Damaged areas of hot-dipped galvanized materials shall be painted with two coats of similarly
coloured inorganic zinc-rich paint.

180.4.12.3 Any gate or component that is bent or otherwise irreparably damaged by the Contractor’s
actions shall be removed and replaced with a new gate or component, at the Contractor’'s
expense and to the satisfaction of the Engineer.

180.5 MEASUREMENT FOR PAYMENT

180.5.1 The Quantity to be measured for payment shall be the number of cantilever slide gates supplied
and installed in accordance with this ltem.

180.5.2 Fence fabric and posts associated with the cantilever slide gates shall not be measured
separately for payment.

180.6 BASIS OF PAYMENT

180.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

PEDESTRIAN GATE ITEM: 181

181.1 DESCRIPTION

181.1.1 This Item consists of supply and installation of a single-swing pedestrian gate for access of
authorized personnel through wildlife fence at locations shown on the Plans.

181.2 MATERIALS

181.2.1 Pedestrian gate signs shall be supplied by the Owner.

181.2.2 Gate posts shall be supplied under Item 178.

181.2.3 All other materials shall be supplied by the Contractor under this ltem.

181.2.4 Gate materials shall be in accordance with Standard Drawings 181-1 and 181-2.

181.2.5 Fence fabric shall meet the requirements of 178.2.2.

181.2.6 The horizontal top brace of the gate posts shall be hot-dipped galvanized steel angle, 75 mm x
75 mm x 6 mm.

181.2.7 Frame rails shall be Schedule 40 hot-dipped galvanized steel pipe, scale-free and having
dimensions as indicated on Standard Drawings 181-1 and 181-2.

181.2.8 Gate accessories shall be hot dipped galvanized steel and shall meet the requirements of
CAN/CGSB-138.4.

181.2.8.1 All joints and connections shall be shop-welded, cleaned, and painted with two coats of

similarly coloured inorganic zinc-rich paint.

181.2.9 Latches and hinge assemblies (gate frame collars, post collar with heavy setscrew, and hinge
bolts with nuts) shall be Shield Fence & Wire Products Inc. products as follows, or Engineer-
approved equivalent:

* Industrial Drop Latch Model DL16 (capable of being padlocked);
» Gate Frame Collars Model GFC16;

» Post Collars Model PC312SS; and

* Hinge Bolts Model HB346.

181.3 SUBMITTALS

181.3.1 The Contractor shall submit, in advance of the Work, the manufacturer’s certification that the
materials supplied meet the specified requirements, and the manufacturer's recommended
procedures and instructions for handling.

181.3.2 The Contractor shall submit three copies of the shop drawings for the proposed pedestrian gate
and its post connections and fittings.

181.3.3 Submittals are required in accordance with any cross-referenced Item forming part of this ltem.

181.4 CONSTRUCTION

181.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

181.4.1.1 Gates shall be fully operational before erection of fence fabric along that run or section of

fence, or the opening temporarily blocked at the Contractor’'s expense by a means acceptable
to the Engineer.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

PEDESTRIAN GATE ITEM: 181
181.4.2 The Work shall be performed as indicated on Standard Drawings 181-1 and 181-2.
181.4.3 Fence fabric shall be secured to the gate frame using the fasteners of 178.2.2.3, or per the fence

manufacturer’s recommendations, as approved by the Engineer.

181.4.4 The gate frame bottom panel and the gate hinges and latch shall be attached to the posts
installed under Item 178, as indicated on Standard Drawings 181-1 and 181-2 or as directed by
the Engineer, and in accordance with the manufacturer’'s recommended procedures.

181.4.5 The gate shall be installed on two hinges on one side, and shall move freely and latch properly.
181.4.6 The pedestrian gate sign shall be suitably attached to the gate.

181.5 MEASUREMENT FOR PAYMENT

181.5.1 The Quantity to be measured for payment shall be the number of pedestrian gates supplied and

installed in accordance with this ltem.

181.5.2 Fence associated with the pedestrian gates shall not be measured separately for payment.
181.5.3 Posts associated with the gates shall be measured for payment under Item 178.

181.6 BASIS OF PAYMENT

181.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CHAIN LINK FENCE ITEM: 182
182.1 DESCRIPTION
182.11 This Item consists of supply and installation of chain link fence and gates.
182.2 MATERIALS
182.2.1 All materials shall be supplied by the Contractor.
182.2.2 Chain link fence and appurtenances shall meet the requirements of CAN/CGSB 138.1 and
138.2.
182.2.2.1 Chain link fence gates and fittings shall meet the requirements of CAN/CGSB 138.4.
182.2.3 The fence fabric shall be chain link, 50 mm mesh, constructed of 3.5 mm steel wire, galvanized,
Type 1, Class A, Style 2, Grade 2.
182.2.3.1 The top selvedge of the fabric shall be twisted and the bottom selvedge shall be knuckled.
182.2.4 Posts and rails shall be Schedule 40, scale-free, hot-dipped galvanized tubular steel pipe as
indicated on Standard Drawing 182-1, and as follows;
182.2.4.1 Line posts shall be 60 mm OD, 4.0 mm wall thickness and a minimum 5.45 kg/m mass.
182.2.4.2 Terminal (gate, end, corner and straining) posts shall be 89 mm OD, 5.5 mm wall thickness
and a minimum 11.28 kg/m mass, supplied with stretching bands and bars for attaching the
fabric to the posts, and bands for attaching the braces.
182.2.4.3 Top rails shall be 43 mm OD, 3.6 mm wall thickness and a minimum 3.38 kg/m mass, supplied
with sleeves that allow for contraction and expansion at the top rail joints.
182.2.5 All nuts, bolts, parts and fittings shall be hot-dipped galvanized steel, or aluminum alloy.
182.2.6 Concrete shall meet the requirements of Item 301.2, and CSA A23.1, exposure class F-1.
182.2.7 Concrete form tubes shall be coated, spiral wound, wood fibre paper board manufactured with
a waterproof glue, and supplied with a minimum length of 1.22 m and of a diameter as indicated
on Standard Drawing 182-1.
182.2.8 The Contractor shall supply all other appurtenances and miscellaneous metals as required and
as indicated in the Standard Drawings 182-1 and 182-2.
182.3 SUBMITTALS
182.3.1 The Contractor shall submit, in advance of the commencement of the Work, the manufacturer’s
certification that the materials supplied meet the specified requirements, and the manufacturer’s
recommended procedures for installation and instructions for handling.
182.3.2 Submittals are required in accordance with any cross-referenced Item forming part of this ltem.
182.4 CONSTRUCTION
182.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.
182.4.2 All Work shall be carried out in accordance with the Standard Drawings 182-1 and 182-2.
182.4.3 Prior to the construction of the chain link fence, the Contractor shall remove any debris and

correct minor ground undulations (greater than 0.3 m vertical in a 3 m length) which would
interfere with the proper construction of the fence in its required location.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CHAIN LINK FENCE ITEM: 182

182.4.4 All fence grades shall be subject to the approval of the Engineer.

182.4.5 All posts installed in soil shall be centred and vertically embedded in the concrete placed in a
concrete form tube forming the boundary of the excavated hole formed by augering.

182.4.51 Any void space that results between the concrete form tube and the excavated hole that is
less than 20% of the OD of the concrete form tube shall be backfilled with well compacted
sand backfill prior to placing the concrete.

182.4.5.2 If the void is greater than 20% of the OD of the concrete form tube, then the concrete form
tube shall be removed and the hole shall be backfilled with compacted excavated material and
the post shall be repositioned to meet 182.4.5 or 182.4.5.1.

182.4.6 All concrete shall be placed in accordance with 301.4.

182.4.7 If posts are placed in solid rock, then the footings shall be constructed as indicated on Standard

Drawing 182-1.

182.4.8 Line posts shall be placed vertically, and in line at a uniform spacing not exceeding 3 m.

182.4.8.1 If an obstruction or major ground elevation difference prevents placing a post at 3 m from an
adjacent post, the post may be placed not less than 2.4 m from the next post and in no case
more than 3 m.

182.4.9 A corner post shall be installed wherever the fence line changes direction by more than 10°, and

a straining post at changes in elevation of more than 30°.

182.4.10 Top rails, braces and appurtenances shall be installed in accordance with the manufacturer’s
recommended procedures.

182.4.11 Terminal posts shall be braced by a centre rail of the same material and size as the top rail,
between the gate, corner or end post and the adjacent post.

182.4.12 The fence fabric shall be installed on the outside of the line posts and top rail, continuous
between terminal posts and stretched tightly and uniformly but not to such a degree that the
diamond pattern is distorted.

182.4.13 Lengths of fabric shall only be joined by splicing, using the manufacturer’s approved splicing
wire system such that a continuous diamond mesh pattern results.

182.4.13.1 Splicing by overlap shall not be permitted.

182.4.14 At all end, corner and gate posts the fabric shall be broken and secured to the posts by a steel
stretching bar and stretching bar bands as indicated in the manufacturer's recommended
procedures.

182.4.15 The bottom tension wire shall be strung tight on the outside of the line posts at the diamond
pattern, fastened to the fabric by a twisted wire or enclosed in a fabric knuckle.

182.5 MEASUREMENT FOR PAYMENT

182.51 The Quantity to be measured for payment shall be the number of linear metres of chain link
fence including gates, if any, supplied and installed in accordance with this Item.

182.5.2 The length shall be taken along the top of the fence from terminal post to terminal post of each

section of fence.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

CHAIN LINK FENCE ITEM: 182
182.6 BASIS OF PAYMENT
182.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

REMOVAL OF FENCE ITEM: 186

186.1 DESCRIPTION

186.1.1 This Item shall consist of the removal of all types of fencing.

186.2 MATERIALS

186.2.1 None identified.

186.3 SUBMITTALS

186.3.1 None identified.

186.4 CONSTRUCTION

186.4.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

186.4.2 All post holes shall be backfilled and tamped and graded to match the surrounding grade.

186.4.3 The dismantling and removal shall be carried out in a manner so as to avoid damage to the
adjacent and surrounding area.

186.4.3.1 The Contractor shall be responsible, at his own expense, for any repair of such damage

resulting from this Work.

186.4.4 All materials and waste shall become the property of the Contractor and shall be disposed of
outside the Work Site.

186.5 MEASUREMENT FOR PAYMENT

186.5.1 The Quantity to be measured for payment shall be the number of linear metres of fencing
dismantled and handled in accordance with this Item.

186.6 BASIS OF PAYMENT

186.6.1 Payment for Work under this Item shall be at the Unit Price.
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STANDARD SPECIFICATIONS
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE

APPLICATION OF WATER ITEM: 191

191.1 DESCRIPTION

191.11 This Item consists of the supply and application of water.

191.2 MATERIALS

191.21 All materials shall be supplied by the Contractor.

191.2.2 Water shall be obtained from a source approved by the appropriate regulatory agency or
agencies, and shall be free of any deleterious materials.

191.2.3 When applying for a permit for water extraction per 191.2.2, the Contractor shall ensure that the
permit covers extraction of water for use under the ltems of the Contract.

191.3 SUBMITTALS

191.3.1 The Contractor shall submit, upon request, the method of withdrawal, the method of application
of the water and the certification of the approval of the source.

191.4 CONSTRUCTION

191.41 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.

191.4.2 Water shall be applied by Equipment capable of a uniform and even rate of distribution in such
amounts and at such times as required, for the following purposes:

191.4.21 For dust control, any time that the Contractor is hauling within the Work Site or public traffic is

directed through the Work Site over dust-prone surfaces.

191.4.2.2 For compaction of soils or aggregates.

191.4.2.3 To cool a newly placed asphalt concrete mat.

191.4.3 The Contractor shall be prepared to apply water on a seven-day-per-week basis.

191.5 MEASUREMENT FOR PAYMENT

191.51 The Quantity to be measured for payment shall be the number of cubic metres of water supplied
and applied in accordance with this Item.

191.5.2 The capacity (load size) of each water tank shall be determined prior to the commencement of
the Work, either by weighing each load or by weighing and/or calculating a typical load and
counting the loads applied, thereafter.

191.5.21 For the purposes of this Item, a tonne (mass) shall be equivalent to a cubic metre.

191.6 BASIS OF PAYMENT

191.6.1 Payment for Work under this Item shall include a separate Unit Price for each type of water

application, as identified under the Contract.
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R N (1) TENSION RODS MAY BE SHORT , AS SHOWN (ONE PER JOINT), OR LONG,
TO SPAN THREE JOINTS AS TENSION BARS DO
(2 ) STEEL SHALL BE PER CSA G40.12 300W.
- - (3 ) TENSION RODS / BARS, NUTS AND WASHERS SHALL BE_ GALVANIZED
PER CSA G164-M92, TO A MINIMUM MASS OF 610g/m? .
(4) EYE-BOLTS FOR TENSION RODS SHALL BE GALVANIZED 12.7mm (1/2") SAE GRADE 5.
(5) BOLTS FOR TENSION RODS SHALL BE GALVANIZED M24x260 (SAE GRADE 5 ).
(6 ) TENSION BAR SHALL BE USED AS TEMPLATE FOR CONTRACTOR
TENSION ROD / BAR TO FIELD DRILL HOLES IN INSTALLED PIPE.
PLACEMENT DETAL
NT.S. (7 ) NUTS SHALL NOT BE OVER TIGHTENED.
(8 ) BOLT LENGTH PROTRUDING MORE THAN 25mm BEYOND TIGHTENED
NUT SHALL BE CUT OFF FLUSH WITH NUT.
Tension Rod / Bar Assembly
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DTO /— WILDLIFE FENCING

/— WILDLIFE FENCING SPAN DEPRESSIONS SPAN DEF 12 1/2 GAUGE, HI TENSILE GALV.
/  121/2 GAUGE, HI TENSILE GALV. AND STREAMS AND STREAMS STYLE 20-96-6
/  STYLE 20-96-6 (TYPICAL) (TYPICAL)
—_ —r
| |
| |
| |
24I40mm 2440mm
|
|
|
—
B\V: TN
/ - 0-120mm>
/
e ) T so0mm LONG GALY. / o
SECTION OF FENCE CUT 7 (MIN.) 500mm LONG GALV. SECTION OF FENCE CUT . LV.
LINE DRST SEATION (SRASING VaniEaY L o ~ raac
TO FIT OPENING AND FASTENED LINE POST SECTION (SPACING VARIES)  T0 FIT OPENING AND FASTENED LINE P N (SP
WITH TIE WIRE OR HOG RINGS EVERY 150 mm WITH TIE WIRE OR HOG RINGS EVERY 150 mm TO OPTIMIZE STREAM FLOW)
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LINAINAUL VLT NLOVIVIN UDUNUITTTITVINOD O I NNEAIVI UNUVOOIINGO UDUNUTTIVINO
—— GALV. LINE POSTS - IN MORTAR IN BEDROCK
32mm x 32mm x 3000mm
\ 89 mm O.D. GALVINIZED
\ STEEL TERMINAL POST WiTH —\ 43 mm O.D. GALV.
\ GALV. CAP \ / STEEL BRACE
o . \ i
= HIGHWAY SIDE — "
_—~ GALV. LINE POSTS ~_ UTILITY POLE
\ 32mm x 32mm x 3660mm |
\ /
1 AN A€
/ 3000 mm |
WILOLIFE FENGIN | ot s
— — 3000 mm (DESIRABLE) 72 s
“ N WILDLIFE SIDE ~—" ™ | =
|
I\ BRACE FOOTING
TREE LINE | "\ 400mm #[ S
I \\ ! 1800mim Il \\ 1800mim 'L\\
| \ POSTS GROUTED WITH MORTAR
TOP VIEW OF FENCE LINEAIONG TREELINE L~
3000mm 3000mm

#* WHERE OVERBURDEN IS
LESS THAN 1000mm IN DEPTH
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OT TO SCA
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Wildlife Fence Detail - 2
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/
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NOTES: ONLY HORIZONTAL FENCE FABRIC STRANDS
SHOWN FOR DRAWING CLARITY PURPOSES.

ALL ATTEMPTS SHALL BE MADE TO PLACE THE
EXTENSION IN THE FENCE FABRIC ZONE WHICH
HAS A 150mm OR GREATER SPACING BETWEEN
HORIZONTAL STRANDS.

FENCE FABRIC TO BE TIED TO LINE POST AT ALL
HORIZONTAL STRANDS ABOVE EXTENSION TUBING.
(A MINIMUM OF THREE STRANDS AS SHOWN IN

THE STANDARD DRAWING). el It
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yd HH
/
/
/
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_——ORIGINAL LINE POST DRIVEN
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>

———

Line Post Extension Detail
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TINES PLAN VIEW
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ONE WAY
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Y
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®
45° OR AS REQUIRED BASED ON FIELD

NDITION
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Dual Ungulate Gate Layout
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