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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
the Crown Construction Contracts Act.

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 (Item 003).

The Standard Specifications form part of the Contract Documents and
govern the performance of the Contractor even though 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.
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TERMINOLOGY ITEM: 001

0011 TERMINOLOGY

.1 This document is divided into specific Items.

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

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

.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.

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

001.2 GENDER NOTATION

.1 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

.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

.1 Particular Specifications are defined as Specifications adopted subsequent to the publication of
this document and are particular and specific to a Contract.

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

001.5 CONFLICTS IN CODES AND STANDARDS

.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.

.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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001.6 CROSS-REFERENCES

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

.1 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 Item 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 Item.

.2 Separate Item — reference to another Specification Item (ltem xxx), indicating that some
portion of the work under the Item 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 (Item 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.

.3 Standard Drawing — reference to the applicable drawing.
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ABBREVIATIONS

ITEM: 002

002.1 ABBREVIATIONS

.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:

AASHTO
ACI

AISI
ANSI
APEGNB
ASCE
ASTM
AWS
BPR
CGSB
CAN/CSA
CSA
CwB
DELG
DTI

DFO
MTO
OPSS
PCI

PCA
SSPC
TRB

Sl

AADT
CHW
CAP
CE
CHBDC
CSP
CSPA
DR
EMM
EOS
EPP
ESAL

LOC
PCP
PE
PVvC
RAP
RCP
ROW
SPCAP

Organizations

American Association of State Highway and Transportation Officials
American Concrete Institute

American Iron and Steel Institute

American National Standards Institute

Association of Professional Engineers and Geoscientists of New Brunswick
American Society of Civil Engineers

American Society for Testing and Materials

American Welding Society

Bureau of Public Works, Department of Commerce

Canadian General Standards Board

Canadian Standards Association

Canadian Standards Association

Canadian Welding Bureau

Department of Environment and Local Government (New Brunswick)
Department of Transportation and Infrastructure (New Brunswick)
Department of Fisheries and Oceans

Ministry of Transportation of Ontario

Ontario Provincial Standard Specification

Prestressed Concrete Institute

Portland Cement Association

Steel Structures Painting Council

Transportation Research Board

International System of Units

Terms

Average Annual Daily Traffic

Creosote Hardwood

Corrugated Aluminum Alloy Pipe
Common Excavation

Canadian Highway Bridge Design Code
Aluminum Coated Corrugated Steel Pipe
Aluminum Corrugated Steel Pipe-Arch
Dimension Ratio for plastic pipe
Environmental Management Manual (DTI)
Equivalent Opening Size

Environmental Protection Plan
Equivalent Single Axle Load

General Conditions “B” of the Contract
Limit of Contract

Pre-cast Concrete Pipe

Polyethylene

Polyvinyl Chloride

Reclaimed Asphalt Pavement
Reinforced Concrete Pipe

Right of Way

Structural Plate Corrugated Aluminium Alloy Pipe

January, 2019
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ABBREVIATIONS ITEM: 002
Terms
SPCSP Structural Plate Aluminum Coated Corrugated Steel Pipe
SPCAPA Structural Plate Corrugated Aluminium Alloy Pipe-Arch
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

.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.
002.3 SITERMS

.1 The following table of common metric terms and abbreviations shall apply to all Work carried
out under the terms of the Standard Specifications.

.2 Other terms and abbreviations may be used if they are referenced in the context in which they
are used.

.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?
square metre m?
hectare ha
square kilometre km?
Density gram per cubic metre g/m® (mg/L)
kilogram per cubic metre kg/m®
tonne per cubic metre t/m?
Energy joule (Newton metre) J
kilojoule kJ
megajoule MJ
Force Newton N
kilonewton kN
meganewton MN
Length micron um
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[ Physical Quantity Common Sl units | sSISymbol |
millimetre mm
metre m
kilometre km
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 waltt W
kilowatt kw
Pressure pascal Pa
kilopascal kPa
megapascal MPa
Stress newton per square metre N/m?
kilonewton per square metre kN/m?
meganewton per square metre MN/m?
Temperature degree celsius °C
Time second s
minute min
hour
day d
year a
Torque newton metre Nem
Unit Weight kilonewton per cubic metre kN/m?®
January, 2019 INTRODUCTION Page 002-3
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[ Physical Quantity | Common Sl units | sIsymbol |

Velocity metre per second m/s

kilometre per hour km/h
Viscosity Dynamic pascal second Paes

millipascal second mPass
Viscosity Kinematic square millimetre per second mm?/s

square metre per second m%/s
Volume solid cubic millimetre mm®

cubic decimetre dm?®

cubic metre m®
Volume fluid millilitre mL

litre L

kilolitre kL

cubic metre m®
Volume Rate of Flow cubic metre per second m®/s

litre per minute L/min
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003.1 DESCRIPTION

.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.

.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.

.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.
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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 - as per the Articles of Agreement of the Standard Construction Contract.

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 Item 906.
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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.

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, 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).
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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.

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 um sieve.

silt particle passing a 75 um 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 pum.

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.

Statutory Holiday — shall include the following Days only: New Year's 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, 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 condition of the Work when the Work Site is ready for the Owner’s
acceptance and occupancy, except for the performance of any cleanup and/or finishing, and the
remediation of other deficiencies as defined by the Engineer.
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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 concreteing -
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.

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 and cable
television services.

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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AUTHORITY OF THE ENGINEER ITEM: 005

005.1 ORDERS OF THE ENGINEER

.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.

.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

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

.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

.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.

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

.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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PERMITS ITEM: 006

006.1 DESCRIPTION

.1 The Contractor shall review all permits in force for the Work and the conditions as set out in
Item 948 and the Contract Documents.

.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 Fﬁ%%viaék
TABLE OF CONTENTS DIVISION 100
ITEM DESCRIPTION NUMBER OF
PAGES
101 ClEANNG .eeeeeiieeeee i 2
102 GrubbiNg......ccooiiiiii 2
103 Removal of Isolated Trees........ccccovvvveiveiiiiiieee e, 1
106 CommonN EXCAVALION .........occuviieeiiiiiiieee e 5
107 Unclassified EXCavation ...........cccccovvveeeeeniiiieeee e 2
108 Solid Rock EXcavation ..........ccccoovvveeeeiiiiieiee e 5
116 DItCHING oo 2
121 BOIMOW ..o 4
130 MELAI PIDE ..ttt 4
131 Metal Pipe — Large.........ueeeeiiiiaeiiiiiiiiiiieeee e 3
136 SUDAIAIN. ... 2
137 Subdrain QUEIEt ..........eeeiiiiiiii s 2
140 CONCIete PiPe....ccoi ittt 4
141 Concrete Pipe - Large ......uvveeeeeeieeeeeiieiiiiiiieeeeeeee e 9
142 Precast Concrete BoX CUIVErt .........ccvevvevriiiieeeeiiiieen. 8
161 Foundation EXCavation ...........ccccoovvvieeeeiniiiiee e 3
166 Backfilling Around Structures ...........cccovveeeeeeieneninniinnns 2
167 Backfill FOr Structures .........ccccoovvveeeeiiiieee e 2
169 INduced TreNCh .......coociiiiiii e 2
178 Wildlife FENCE......coiiiiieeeie e 6
179 Dual One-Way Ungulate Gates .........ccccoeeviuvvvvieeeeeennnn. 2
180 Cantilever Slide Gate .........cccovvviiieiiieee e, 3
181 Pedestrian Gate .........coccvveieiiiiiiiie e 2
182 Chain LiNK FENCE .....ooveiiiiiiiiie e 3
186 Removal of FENCE ..o 1
191 Application of Water ...t 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
161-2 Case 1.2 - Cross Culvert : Subgrade Above Original Ground - Trench > 1.2 m
161-3 Case 2.1 - Cross Culvert : Original Ground Above Subgrade - Trench < 2.2 m
161-4 Case 2.2 - Cross Culvert : Original Ground Above Subgrade - Trench >2.2 m
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
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DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE

TABLE OF CONTENTS

DIVISION 100

161-7
178 -1
178 -2
178 -3
178 -4
179-1
179-2
179-3
179-4
179-5
180-1
180 -2
180-3
180-4
181-1
181-2
182 -1
182 -2

Foundation Excavation for Footings - Common over Solid Rock Case
Wildlife Fence Detail - 1

Wildlife Fence Detall - 2

Double Swing Gate

Line Post Extension Detail

Dual Ungulate Gate Layout

Typical Dual Ungulate Gate Details

Ungulate Gate Detail One-Side Elevation

Ungulate Gate Assembly - Plan View

Ungulate Gate Assembly Details Gate Angles

Cantilever Slide Gate - Plan View

Cantilever Slide Gate - Front Elevation

Cantilever Slide Gate Frame Detail

Cantilever Slide Gate To Be Welded To Cantilever Slide Gate Frame
Pedestrian Gate - Plan View

Pedestrian Gate - Front Elevation

Chain Link Fence

Chain Link Gate
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STANDARD SPECIFICATIONS New 22N
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE r‘i‘insw\'ﬁa&k

CLEARING ITEM: 101

101.1 DESCRIPTION

.1 This Item consists of cutting and salvaging Merchantable Timber, and disposing of all other trees,
brush, and slash.

.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
.1 None identified.
101.3 SUBMITTALS
.1 The Contractor shall submit, upon request, a copy of any permit(s) required to carry out the Work.

101.4 CONSTRUCTION

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

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

.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.

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.

.1 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.

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

.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.

.1 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.

.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 agreed with the Engineer.

.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.

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

.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.
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New.ZZN STANDARD SPECIFICATIONS
EW. ouveau
BI'UI‘ISWIC DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE

CLEARING ITEM: 101

101.4.7 .3 Disposal by burning is prohibited.

4 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.

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

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

.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.

.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.

.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.

.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.

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

.13 There shall be no long skids of timber on steep slopes adjacent to watercourses, and no felling or
skidding trees across a watercourse.

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

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

.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

.1 The Quantity to be measured for payment shall be the number of hectares of land cleared in
accordance with this ltem.

.1 All measurements shall be made in a horizontal plane.

.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

.1 Payment for Work under this Item shall be at the Unit Price.
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DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE ;J-eflnz S%Viaék

GRUBBING

ITEM: 102

102.1 DESCRIPTION

A

2

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

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

102.2 MATERIALS

A

None identified.

102.3 SUBMITTALS

A

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

102.4 CONSTRUCTION

A

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

.1 The Work shall include dealing with stump height over 0.3 m, and with brush, slash and pieces
of timber lying on the ground, due to clearing by others.

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

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.

.1 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 a width 2 m from the clearing line or as otherwise directed by
the Engineer.

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

.1 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 by the Engineer.

The Contractor shall be responsible, at his/her 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 the over-width grubbing.
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GRUBBING ITEM: 102

102.4 .6 Roots and stumps, with or without non-merchantable trees, brush and slash as per 101.4 shall be
disposed of within the Work Site by tub-grinding, or by burial as follows:

.1 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.

.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
102.4.6.1.

.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.

.7 Where the disposal measures of 102.4.6 are determined by the Engineer to be unfeasible, the
roots and stumps, with or without non-merchantable timber, brush and slash as per 101.4 may be
disposed of outside the Work Site in accordance with Item 947.

.1 Burning of grubbed materials shall not be permitted.

.8 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

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

.1 All measurements shall be made in a horizontal plane.

102.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall be at the Unit Price.
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REMOVAL OF ISOLATED TREES ITEM: 103

103.1 DESCRIPTION

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

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

.2 Anisolated stump is defined as a stump having a minimum top diameter of 300 mm.

103.2 MATERIALS

.1 None identified.

103.3 SUBMITTALS

.1 None identified.

103.4 CONSTRUCTION

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

.2 lIsolated trees and stumps shall be clearly identified as such in the field, by the Engineer.
.3 Ornamental trees and shrubs shall not be disturbed without written permission from the Engineer.

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

.5 The Contractor shall carry out the removal in accordance with 101.4 and 102.4.

103.5 MEASUREMENT FOR PAYMENT

.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

.1 Payment for Work under this Item shall be at the Unit Price.
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COMMON EXCAVATION ITEM: 106

106.1

106.2

106.3

106.4

106.4

DESCRIPTION

.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.

MATERIALS

.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.

SUBMITTALS

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

CONSTRUCTION
.1 General
.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as

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

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

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.

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

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

.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.

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.

.1 The depth rutted and/or displaced shall be scarified, moisture conditioned, shaped and
compacted to meet the requirements of this Item.

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.

.1 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.

Transitions in cut and fill conditions, at the ends of bedrock cuts, shall be carried out as
indicated on Standard Drawing 108-1.
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COMMON EXCAVATION ITEM: 106

106.4 .2 Excavation

.1 The Contractor shall not commence any excavation until the original cross-section survey has
been completed for the Work Area involved.

.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:

.1 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.

.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.

.2 Stockpile(s) shall not be located where they shall inhibit orderly construction and
completion of ditches and slopes as per Item 946, block or inhibit natural drainage,
or be a potential source of siltation to watercourses.

.3 Stockpiling shall be carried out such that the maximum recovery of the material is
assured.

.4 Topsoil stockpiles shall be mulched in accordance with Item 616.

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

.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 Item 121.

.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.

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.

.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.

.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.

.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 is begun. Dumping
over the edge of stockpiles shall not be permitted.

4 Work will involve the re-handling of excavated material from stockpiles.

.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.
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COMMON EXCAVATION ITEM: 106

106.4.2 4

10

Hauling of common excavation over Aggregate Base/Subbase shall not be permitted, unless
authorized by the Engineer.

The Contractor shall shape ditches to the lines and grades specified, and any grade conditions
that would cause water to pond shall be removed.

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 on 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 m3, or larger, that are encountered in the Work shall be handled in accordance with
Item 108.

106.4 .3 Placement

A

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.

.1 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.

.1 The lift thickness may be increased to a maximum of 600 mm if the Contractor can provide
proof that the specified density can be achieved throughout the entire lift.

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

.1 In backfiling 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
Im.
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COMMON EXCAVATION ITEM: 106

106.4.3 .7 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.

.8 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/Al, as indicated
in the Contract Documents, and shall have lift thicknesses as follows:

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

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

106.4 .4 Compaction

.1 The Contractor shall carry out moisture conditioning and compaction in accordance with Item
936.

.1 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.

.2 In cuts, the Subgrade surface shall be compacted to 97% of the control density as determined
by a test strip.

.1 If the Subgrade has been undercut, the undercut surface shall be rolled with a static roller
prior to being backfilled with Borrow A/Al-quality material, as indicated in the Contract
Documents, to Subgrade.

.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

.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.

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

.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.

.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

.1 Driveways excavated under this Item shall be replaced the same Day they are removed,
utilizing material excavated from the crossing wherever possible.
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COMMON EXCAVATION ITEM: 106

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.

.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/her
own expense, of the areas affected.

.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.

106.5 MEASUREMENT FOR PAYMENT

.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 Item.

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.

.1 Inthe 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.

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

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, will be calculated in accordance with Item 822.

106.6 BASIS OF PAYMENT

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

excavation, as identified under the Contract.

January, 2019 GRADING Page 106-5



—

STANDARD SPECIFICATIONS New 22N
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE r‘i‘insw\'ﬁa&k

UNCLASSIFIED EXCAVATION ITEM: 107

107.1 DESCRIPTION

.1 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

.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

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

107.4 CONSTRUCTION

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

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

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

.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.

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

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

.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

.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.

.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.

.1 Inthe 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.

.3 Excavation, per 106.4, of offtakes, stream diversion channels, soft spots, deleterious materials, and
the excavation of driveways shall be measured for payment.
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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, will be calculated in accordance with ltem 822.

107.6 BASIS OF PAYMENT

.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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SOLID ROCK EXCAVATION ITEM: 108

108.1 DESCRIPTION

.1 This Item consists of the excavation and placement within the Work Site, or disposal outside the
Work Site, of solid rock.

.2 Solid rock is defined as in situ bedrock, and naturally occurring boulders that are 1 m3 or larger in
volume.
108.2 MATERIALS

.1 None identified.

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

.2 The Contractor shall submit to the Engineer, in advance of any drilling and blasting, the following
information:

.1 Copy of Insurance Policy as it relates to blasting, and any pre-blast survey requirements
therein.

.2 Copy of the blaster's certification per Regulation 97-125 under the Apprenticeship and
Occupational Certification Act.

.3 The Contractor shall submit upon request the following information:
.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.

.2 A letter indicating anticipated time(s) of the Day at which blasts shall take place.

108.4 CONSTRUCTION

108.4 .1 General

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

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

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

.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.

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.
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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.

.6 Rock cuts and fills shall be shaped in accordance with Item 941.

.7 Blasting shall be permitted only between 30 minutes after sunrise and 30 minutes before
sunset.

.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.

108.4 .2 Blasting Near Wells or Structures

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

.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.

.1 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.

.3 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.

Allowable Instantaneous Charge Limits
Based on Distance from Blast and Wave Velocity
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Figure 108-A
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SOLID ROCK EXCAVATION ITEM: 108

108.4 .3 Excavation

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

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

.2 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:

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

.2 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.

.3 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.

.1 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.

.3 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.

.4 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.

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

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

.1 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.

.2 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.

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

.3 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.

.7 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.
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108.4.3

8

.10

A1

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.

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.

108.4 .4 Placement

A

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.

.1 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.

.2 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.

.1 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.

.1 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.

.2 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
Im.

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/Al, as indicated
in the Contract Documents, and shall have lift thicknesses as follows:
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108.4.4.6

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

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

.7 No excavated rock shall be placed within 4 m of either side and for the depth where an induced
trench shall be constructed under ltem 169.

108.5 MEASUREMENT FOR PAYMENT

A

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.

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.

.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.

.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.

Boulders greater than 1 m? in volume shall be measured individually for payment.

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.

.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.

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, will be calculated in accordance with Item 822.

108.6 BASIS OF PAYMENT

.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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DITCHING

ITEM: 116

116.1 DESCRIPTION

A

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

116.2 MATERIALS

A

None identified.

116.3 SUBMITTALS

A

None identified.

116.4 CONSTRUCTION

A

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

Ditching shall consist of removing vegetal matter and up to a maximum of 300 mm of 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.

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

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

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

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

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

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.

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.

.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.

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

.2 Any pipe determined by the Engineer to be salvageable shall remain the property of the
Owner.
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116.4.8.1 .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.

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

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

.9 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

.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

.1 Payment for Work under this Item shall be at the Unit Price.
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BORROW ITEM: 121

121.1 DESCRIPTION
.1 This ltem consists of supply of material from outside the Work Site, and its placement within the
Work Site.
121.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.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:

.1 Dust content shall be determined in accordance with ASTM C117.

.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.

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

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

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

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

.1 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.
4 Mudstone, claystone and/or siltstone shall not be acceptable as Borrow A/A1.
.5 Borrow A shall have a maximum Plasticity Index of 5.
.6 Borrow B shall have a Dust content not exceeding 50%.

.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

.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.

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

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

.2 The Contractor shall carry out the Work in accordance with ltem 946 and Item 948.
.3 The Contractor shall carry out operations at the Borrow source in accordance with ltem 922.
4 Borrow placement shall be carried out in accordance with ltem 941.

.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.

.1 The depth rutted and/or displaced shall be scarified, shaped and compacted to meet the
requirements of this ltem.

.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.

.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.

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

.1 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.

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

.1 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:

.1 Soil Borrow A/A1, as indicated in the Contract Documents, shall be placed as specified in
121.4.9.2.1.

.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.

.3 In backfilling of undercuts deeper than 600 mm, the lift thickness shall be as determined by
the Engineer.
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.2 Material placed to within 600 mm below Subgrade shall be placed as follows:

.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.

.1 The lift thickness may be increased to a maximum of 600 mm if the Contractor can
provide proof that the specified density can be achieved throughout the entire lift.

.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.

.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:

.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.

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

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.

.1 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.

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

.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.

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 1 m.

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.

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.
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121.5 MEASUREMENT FOR PAYMENT

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

.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.

.1 This volume of material shall be converted to tonnes using 2.0 t/m?.
.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, will be calculated in accordance with Item 822.

121.6 BASIS OF PAYMENT

.1 Payment for Work under this ltem shall include a separate Unit Price for each class of Borrow, as
identified under the Contract.
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130.1 DESCRIPTION

.1 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

.1 All pipe materials shall be supplied by the Contractor.

.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.

.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 1.3 150 Wedge or Bolts
Corrugated
300 to 1200 Annular Corrugated 1.6 300 Bolts

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.
.1 Backfill material shall be obtained from within the Work Site as approved by the Engineer.
.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.

130.3 SUBMITTALS

A

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

.1 If fish weirs/baffles are specified for a Culvert, the Contractor shall submit shop drawings for
each Culvert 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 Item forming part of this ltem.

130.4 CONSTRUCTION

A

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

If fish weirs/baffles are specified for a Culvert, the hook bolts shall be isolated from the
reinforcement.
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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 on the Plans.

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

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.

If Over-excavation occurs, the Contractor shall, at her/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.

Installation shall proceed upgrade.

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

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.

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

.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.

.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the
maximum dry density.

Backfilling of metal pipes shall proceed such that the differential in elevation between the two sides
is not more than one lift of backfill.

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

No traffic or construction equipment shall be permitted to pass over the metal pipe until the limit of
backfilling above the pipe has been attained as indicated on Standard Drawings 161-1 to 161-5
and/or 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 suitable temporary construction detours in
accordance with Item 918.

130.5 MEASUREMENT FOR PAYMENT

A

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.

.1 The measurement shall be taken along the invert of the pipe.
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130.6 BASIS OF PAYMENT

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

.2 The Owner shall make partial payment in accordance with 908.7 for metal pipe stored at the Work
Site.

.1 Partial payment shall be made for specialized metal pipe acceptably stored at the supplier's
yard.

Page 130-4 GRADING January, 2019



—

STANDARD SPECIFICATIONS New 22N
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE r‘i‘inswviaék

METAL PIPE - LARGE ITEM: 131

131.1 DESCRIPTION
.1 This Item 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
.1 All pipe materials shall be supplied by the Contractor.

.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.

.1 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)

.3 Helical corrugated pipe shall have ends re-corrugated to annular corrugations for coupling
purposes.

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

.5 Backfill material shall be Class “A” per 167.2.
.1 Backfill material shall be obtained from within the Work Site as approved by the Engineer.
.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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131.3 SUBMITTALS

.1 The Contractor shall submit, in accordance with Item 956, shop drawings for each Culvert,

containing but not limited to, the following information:

.1 Station(s) of pipe(s), name(s) of watercourse(s), and DTI contract number and description;

.2 General layout showing pipe and appurtenances;

.3 Length and weight (mass) of individual sections; and

4 Itemized supply list.

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.

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 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.

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

131.4 CONSTRUCTION

A

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 on the Plans.

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 specified in the Contract Documents.

.1 If Overexcavation occurs, the Contractor shall, at his/her 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.

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

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

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

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.
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131.4.8 .1 Material over 75 mm in size shall not be placed within 300 mm of the Culvert.

.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.

.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the
maximum dry density.

.9 Backfilling of metal pipe shall proceed simultaneous and evenly on both sides of the Structure
and shall never exceed 600 mm in differential elevation.

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

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

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

131.5 MEASUREMENT FOR PAYMENT

.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.

.1 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

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

.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

.1 This Item consists of the supply and installation of subdrain pipe.

136.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.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:

.1 Galvanized CSP and appurtenances shall be galvanized steel manufactured to meet the
requirements of CAN/CSA G401, or

.2 PVC pipe and appurtenances shall be DR 35 conforming to CAN/CSA B182.2 and
perforated as per CAN/CSA B182.1 (Clause 4.1.5); or

.3 Corrugated polyethylene pipe and appurtenances conforming to ASTM F405 and/or ASTM
F667.

.3 All elbows, caps and reducer sections shall match the grade and quality of the pipe supplied.
.4 Geotextile shall be Type N2 in accordance with 601.2.

.5 Free draining backfill shall be supplied in accordance with 366.2.

136.3 SUBMITTALS
.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.

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

136.4 CONSTRUCTION

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

.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.

.3 Rock encountered within the limits of the excavation shall be excavated in accordance with Iltem
161.

4 The subdrain pipe shall be installed as indicated on Standard Drawing 136-1.
.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.

.1 The Contractor shall be responsible for all cutting and fitting of pipes in the Work.
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136.4.5 .2 The Contractor shall cut holes in catch basins, when required, at the required elevation and
in accordance with 404.4.

.6 The upgrade end of each continuous line of subdrain shall be capped, as required.

.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.

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

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

.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

.1 Payment for Work under this Item shall include a separate Unit Price for each size and type of
pipe, as identified under the Contract.
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137.1 DESCRIPTION

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

137.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.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.

.1 Galvanized CSP and appurtenances shall be galvanized steel manufactured to meet the
requirements of CAN/CSA G401, or

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

.3 Corrugated polyethylene pipe and appurtenances conforming to ASTM F667.
.3 Geotextile shall be Type N2 in accordance with 601.2.
.4 Pipe zone material shall conform to the requirements of 415.2.

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

137.3 SUBMITTALS
.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.

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

137.4 CONSTRUCTION

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

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

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

.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.

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

.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.
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137.4 .5 Material excavated from the outlet trench shall be used for backfill above the pipe zone to
Subgrade.

.1 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.

.2 Trench backfill shall be placed in 300 mm lifts in accordance with Item 936, to a minimum of
95% of its maximum dry density, within the last 600 mm below Subgrade.

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

.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.

.1 Replacement backfill material shall be obtained from the Work Site as directed by the

Engineer.

137.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of subdrain outlets supplied and
installed in accordance with this Item.

137.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for each size and type of
pipe, as identified under the Contract.
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140.1 DESCRIPTION
.1 This Item consists of supply and installation of all reinforced concrete pipe having a nominal inside
diameter (ID) of 1200 mm or less.
140.2 MATERIALS
.1 All pipe materials shall be supplied by the Contractor.

.2 All pipe 900 mm and larger shall be supplied with gaskets (confined “O” ring with lubricant or
single offset type).

.3 All reinforced concrete pipe shall meet the requirements of CAN/CSA A257.2 and CAN/CSA
A257.3.

4 Pipe of 1050 mm and 1200 mm nominal ID shall have a minimum 70 mm diameter lift hole at the
centre of gravity, and shall be equipped with a tapered concrete or rubber plug that does not
protrude beyond the inside wall of the pipe.

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

.6 Tension rod/bar assemblies shall be supplied as indicated in Standard Drawing 140-1 for pipes
specifically identified in the Contract Documents.

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

.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.

.2 Weirs/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.

.1 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 such as Epcon A7 or approved equivalent.

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

.8 Backfill material shall meet the requirements of Table 140-1.

.1 Class "A" shall be used for backfiling 1050 mm and 1200 mm diameter concrete pipes.

.2 Class "B" shall be used for backfilling concrete pipes 900 mm or smaller in diameter.

.3 Backfill material shall be obtained from within the Work Site as approved by the Engineer.

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.
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140.2 .9 Rough edges at both ends of pipe shall be flush with all bleed-by removed.

Table 140-1
Backfill Classification

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.

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.

140.3 SUBMITTALS

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

.1 If fish weirs/baffles are specified for a Culvert, the Contractor shall submit shop drawings for
each Culvert in accordance with 141.3.

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

.3 If the source of the supply 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.

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

.5 Three-Edge Bearing testing, in accordance with CAN/CSA A257, shall be done a minimum of once

per year for each size of pipe in the presence of the Engineer.

140.4 CONSTRUCTION

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

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

.3 The Contractor shall be responsible for the layout and maintenance of all lines and grades for the
Work.

.4 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 specified in the Contract Documents.

.1 If Overexcavation occurs, the Contractor shall, at his/lher 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.
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The pipe sections shall be joined in a straight line using standard industry methods, proceeding
up grade with bell end up grade.

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

.1 Where the joint gap exceeds 13 mm, sections shall be removed and reset to meet the
specified tolerance.

Tension rod/bar assemblies shall be installed as indicated in Standard Drawing 140-1 and in
the Contract Documents.

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

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

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

.1 If the pipe shall have an induced trench constructed over it under Item 169, backfill shall be
placed and shaped as noted in the Contract Documents.

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.

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

.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.

.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the
maximum dry density.

Backfilling of concrete pipe shall proceed simultaneously and evenly on both sides of the Structure
and shall never exceed 600 mm in differential elevation.

No traffic or construction 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.

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 suitable temporary construction detours in
accordance with Item 918.

Precast cut-off walls under this Item or cast-in-place headwalls under Iltem 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.

.1 An inlet cut-off wall or headwall shall not be placed until enough culvert sections have been
placed per 140.4.5 to ensure that the inlet end section line 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
necessary corrections at her/his expense.
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140.4.15 .2 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 and the culvert end section
immediately set into place on it.

.3 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.

4 The 25 M dowels shall be inserted and secured into place using an epoxy or acrylic adhesive
such as Epcon A7 or an approved equivalent.

140.5 MEASUREMENT FOR PAYMENT

.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 ltem.

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

140.6 BASIS OF PAYMENT

.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.

.2 The Owner shall make partial payment in accordance with 908.7 for reinforced concrete pipe
stored at the Work Site.

.1 Partial payment shall be made for specialized reinforced concrete pipe acceptably stored at the
supplier’s yard.
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141.1 DESCRIPTION

.1 This Item consists of the design, supply and installation of all reinforced concrete pipe of a
nominal inside diameter (ID) greater than 1200 mm.

141.2 MATERIALS

.1 All pipe materials shall be supplied by the Contractor.

.2 Pipe shall meet the referenced manufacturing standards.

.3 All pipes shall be supplied with gaskets (confined "O" ring with lubricant, or single offset type).

4 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 on the Contract
Document and shop drawings.

A

2

Tension bar assemblies shall be as shown in Standard Drawing 140-1.

Tee-bases shall be fabricated such that when installed at the slope shown on the Plans, the
catch basin shaft on the tee-base is vertical.

Dowels for attaching cut-off walls to pipe shall be 25 M deformed reinforcing steel bars.
The concrete for precast weirs, baffles and cut-off walls shall have an air content of 5 to 8%.

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

.5 Non-shrink grout shall conform to ASTM C1107.

.6 For lifting devices the following shall apply:

A

Pipe up to 1800 mm diameter shall have a formed lift hole (minimum 70 mm diameter) at the
centre of gravity of the pipe section, with tapered concrete or rubber plug that does not
protrude beyond the inside wall of the pipe, or shall be the system described in 141.2.6.2.

Pipe of 2100 mm diameter and larger shall use Dayton Superior Swift Lift Systems or
equivalent 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.

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

.8 Backfill material shall be Class “A” per 167.2.

A

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.
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141.3 SUBMITTALS

.1 For pipe with an ID of 3000mm or greater, the pipe shall be analysed in accordance with
CAN/CSA-S6, CL-625-ONT, by the Direct Design Method, using the most recent software version
of PIPECAR, or Eriksson Pipe version 1.1, as per the Contract Documents.

.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 version 1.1 output.

.2 If the area of reinforcing specified by the manufacturer is greater than the area of reinforcing
specified in PIPECAR or Eriksson Pipe version 1.1, the area must be verified per CSA S6
Commentary CI1.7.8.8.1.1 to ensure it is less than the maximum allowable reinforcing area.

.3 All pipes shall be designed for actual fill plus 1 m of fill.

.2 Pipe less than 3000 mm diameter shall be designed using the CSA A257.2 and A257.3. 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.

.3 Pipe design shall be in accordance with Table 141-1

Table 141-1
Reinforced Concrete Pipe Designh Requirements

Pipe Diameter Applicable Additional Standards / Requirements for
(mm) Standards Concrete

1350 to 2700 CSA A257.2, | CSA A23.1 and A23.2, exposure class C-1;

CSA A257.3 | air content of 5 to 8%.

= 3000 CSA-S6 CSA A23.1 and A23.2, exposure class C-1;

ASTM C1417 | air content of 5 to 8%; calcium nitrite

corrosion inhibitor at a rate of 15 L/m3.

4 The Contractor shall submit, in accordance with Item 956, shop drawings for each Culvert,
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 and appurtenances;

Length and weight (mass) of individual sections;

Joint details;

Details of reinforcing steel for each individual cage, including bar spacing, bar yield strength,

wire sizes for cages and stirrups;

Detalils of reinforcing steel for weirs, baffles and cut-off walls;

Concrete design strength, age of test and shipping strength;

Production schedule;

Method of attaching concrete weir(s) and baffle(s) 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;

.1 PIPECAR or Eriksson Pipe version 1.1, design input for pipe = 3000 mm ID shall be in
accordance with the Supplement to Item 141 of the Contract Documents.

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

.11 Lap lengths and welding procedure for pipes = 3000 mm ID.

OorwWN PR
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1413 5

The Contractor shall submit, in accordance with Item 956, two sets of design calculations for the
following:

A

2

All pipes 3000 mm ID and larger;

All pipe designs that are not listed in the design tables in CAN/CSA A257.

The proposed mix proportions (design), shall be submitted to the Engineer at least 14 Days before
concrete production is due to start.

The manufacturer’s certification that the supplied materials meet the specified requirements of
the Contract Documents shall be submitted upon request.

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 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.

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

141.4 CONSTRUCTION

.1 General

A

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

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

The Engineer shall have the right to inspect the manufacture of any pipes and appurtenances
supplied under this Item.

The Contractor shall notify the Engineer at least 5 Days before commencing any phase of the
manufacture to allow for scheduling of the Owner’s inspection.

The Engineer shall have the authority to order production to stop if the Work does not conform
to the Plans, shop drawings or Specifications.

The manufacturer shall provide safe working conditions for the Engineer.

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

.1 The office space shall be clean and furnished with a suitable standard office desk and
chair, adequate lighting, and ventilation and heating to provide a room temperature of
approximately 20°C.

.2 Convenient telephone, internet, facsimile, photocopy, mail and message handling
services shall also be provided.
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141.4 .2 Pipe Fabrication

.1 Pipe fabrication shall be in accordance with Table 141-2 and Table 141-3, and such that
specified installation tolerances are attainable.

.2 Reinforced steel cages shall extend into the bell and spigot.

Table 141-2
Reinforced Concrete Pipe Fabrication Requirements

Pipe Diameter Applicable Additional Standards / Requirements for Duration of Moist Curing
(mm) Standards Concrete
1350 to 2700 CSA A257.2, | CSA A23.1 and A23.2, exposure class C-1; | Until min. concrete strength
CSA A257.3 | air content of 5 to 8%. of 20 MPa is attained.
= 3000 CSA-S6 CSA A23.1 and A23.2, exposure class C-1; | Until min. concrete strength
ASTM C1417 | air content of 5 to 8%; calcium nitrite of 35 MPa is attained.
corrosion inhibitor at a rate of 15 L/m3.

Table 141-3
Requirements for Reinforcing Steel Cover for Reinforced Concrete Pipes
& Appurtenances

Concrete Cover Over Reinforcing Steel
Pipe Diameter | Circumferential Steel Weirs / Baffles, Cut-off | Slope of Beveled Ends
(Pipe) Walls / Footings
< 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

1414 .3 Forms
.1 Forms shall be a configuration to ensure compliance with the allowable tolerances.
.2 Forms shall be clean and free of mortar prior to application of form coating.

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

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.

.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 141.4.5.

141.4 .4 Curing and Protection of Concrete

.1 Moist curing of the concrete sections shall be carried out in accordance with CSA A23.1,
per Table 141-2.

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

.1 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.
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141.4.4.2

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

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 and 60°C.

.1 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.

The Contractor/Manufacturer shall provide a continuous record of curing temperatures for
the entire curing period by means of approved accurate automatic recording devices; one
device per length of the curing enclosure to record the temperature.

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

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.

141.4 .5 Finishing of Concrete Surfaces

A

3

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

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

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

.3 If the concrete surface does not adequately fulfill 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.

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.

.1 The Contractor shall submit a repair procedure for approval.

.1 Cement washes of any kind shall not be used.

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

All ridges occurring at junctions of form panels shall be ground smooth.
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141.4 .6 Pipe Less Than 3000 mm in Diameter — Fabrication & Testing

.1 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.

.2 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.

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

4 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.

.5 During production, quality control testing and test sampling per 302.4 shall be carried out for
every 15 m2 of concrete placed.

.1 For concrete placements under 15 m3, a minimum of one set of cylinders and air content
tests shall be carried out per half Days production.

141.4 .7 Pipe 3000 mm in Diameter and Larger- Manufacture & Testing

.1 All Work shall be carried out in the presence of the Engineer.

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

.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.

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

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

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

141.4 .8 Weirs and Baffles

.1 Each weir/baffle shall be positioned under the lifting device so the top is horizontal in the
transverse direction when the pipe is installed.

.2 Each weir/baffle shall have two rows of reinforcement and shall be secured to the pipe invert
by a method approved by the Engineer.

.3 Concrete for weirs and baffles shall match the concrete of the pipe in colour and consistency,
and shall be moist cured for a minimum of 72 hours.
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141.4.8 4

When drilled holes and dowels are used to attach weirs/baffles to the invert, the holes shall be
drilled to a minimum of 100 mm, and the dowels shall be secured with an epoxy or acrylic
adhesive such as Epcon A7+ or approved equivalent.

141.4 .9 Bevelled End Sections

A

2

3

4

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

The bevel shall be capped with concrete matching the colour and consistency of the pipe’s
concrete. Capping concrete shall be finished smooth and moist cured for a minimum of 72
hours.

Saw-cut bevels shall be roughened before being capped.

A slurry coat of Engineer-approved bonding agent shall be applied before capping concrete is
placed.

141.4 .10 Placement

A

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

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

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 specified in the Contract Documents.

.1 If Overexcavation occurs, the Contractor shall, at his/her own expense, repair and fill the
Overexcavation with an approved backfill material, placed in accordance with ltem 936,
and compacted to 95% of the maximum dry density.

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

Pipe sections shall be joined in a straight line using standard industry methods, proceeding up
grade with bell end up grade. Each pipe section shall be set into place and positioned together
as recommended by the lifting device manufacturer.

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.

.1 Where the joint gap exceeds the above tolerances, sections shall be removed and reset to
meet the specified tolerance, at the Contractor's expense.

Precast cut-off walls under this Item, or cast-in-place headwalls under Iltem 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.

.1 Aninlet cut-off wall or headwall shall not be placed until enough culvert sections have been
placed per 141.4.10.5 to ensure that the inlet end section line 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 necessary corrections at his/her expense.

.2 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 and the culvert end
section immediately set into place on it.
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141.4.10.7

A0

A1

A2

A3

14

15

.16

A7

.18

.3 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.

4 The 25 M dowels shall be inserted and secured into place using an epoxy or acrylic
adhesive such as Epcon A7+ or an approved equivalent.

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.

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

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.

All other appurtenances shall be installed as shown on the Plans.

Lifting anchor recesses shall be entirely grouted in with non-shrink grout.

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

.1 If the pipe shall have an induced trench constructed over it under Item 169, backfill shall be
placed and shaped as noted in the Contract Documents.

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.

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

.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.

.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the
maximum dry density.

Backfilling of concrete pipe shall proceed simultaneous and evenly on both sides of the
Structure and shall never exceed 600 mm in differential elevation.

No traffic or construction 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.

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 pipe and appurtenances as required in accordance with Item 918.
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141.5 MEASUREMENT FOR PAYMENT

.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.

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

141.6 BASIS OF PAYMENT

.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.

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

.1 This Item consists of the supply and installation of precast concrete box Culvert section(s).

142.2 MATERIALS
.1 All materials shall be supplied by the Contractor.
.2 Concrete shall meet the requirements of CSA A23.1 and CSA A23.2.
.1 Exposure Class shall be C-XL.
.2 Air content shall be 5 to 8%.

.3 Interior water tight joint seal shall be Rub’r-Nek, size per joint seal manufacturer’'s written
recommendations, or approved equivalent.

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

.5 The calcium nitrite corrosion inhibitor shall conform to the following:
.1 The dosage rate shall be 15 L/m3.

.2 The corrosion inhibiting calcium nitrite admixture shall contain between 30% to 36% calcium
nitrite by weight of solution.

.3 The calcium nitrite shall be added at the concrete ready mix plant and verification shall be
provided to the Engineer for the quantity of the calcium nitrite added to each batch of concrete.

.1 Acceptable verification shall include, but is not necessarily limited to, printouts from
computerized batch plants or printouts from computerized admixture dispensing units.

.2 Verification shall be provided on the delivery slip.

.6 Dowels for attachment of cut-off walls to box Culverts shall be 25 M deformed reinforcing steel
bars.

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

.1 Welding of reinforcing steel, including tack welding, is prohibited unless otherwise indicated
on the Contract Documents.

.8 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.

.1 When drilled holes and dowels are used to attach weirs/baffles to the invert, and headwalls to
boxes, the holes shall be drilled to a minimum depth of 100 mm, and the dowels shall be
secured with an epoxy or acrylic adhesive such as Epcon A7 or approved equivalent.

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

.1 The maximum spacing of reinforcing steel for weirs, baffles, headwalls and cut-off walls
shall be 300 mm.
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142.2.8 .3 The concrete for precast weirs, baffles, headwalls and cut-off walls shall have an air content
of 5 to 8%.

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

.9 Non-shrink grout shall conform to ASTM C1107.

.10 Levelling sand shall be clean, non-plastic, free of deleterious materials and shall be a natural or
manufactured crusher Dust obtained from crushing bedrock.

.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 Percent Passing
Sieve Size
9.5 mm 100
4.75 mm 95 to 100
2.36 mm 80 to 100
1.18 mm 50 to 90
600 um 2510 65
300 um 10to 35
75 um 21010

.11 Lifting anchorage devices shall be Dayton Superior Swift Lift Systems or equivalent, of sufficient
capacity for handling and placing the Culvert sections.

.12 Rigid sheets (boards, plywood, sheet metal or similar) for placing under joints shall be of
sufficient durability so as to allow adjacent Culvert sections to slide into place.

.1 The supplied rigid sheets shall be of a length to extend beyond each side of the box
Culvert.

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

.14 Side form spacers shall be made entirely of plastic or entirely of stainless steel.
.15 Backfill material shall be Class “A” per 167.2.
.1 Backfill material shall be obtained from within the Work Site as approved by the Engineer.
.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

.1 The Contractor shall submit, in accordance with Item 956, shop drawings for each precast
concrete box Culvert, containing but not limited to, the following information:
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142.3.1 1 Station of culvert, name of watercourse, and DTI Contract number and description;
2 General layout showing all box culvert sections and appurtenances;
.3 Length and weight (mass) of individual sections;
4 Joint details (including gap, gasket, connection plates and waterproofing);
5 Proposed construction joints (if sections not cast monolithically);
6 Location and type of inserts and lift devices (including location where rebar and/or mesh will
be cut for lifting anchors);
.7 Location of reinforcing steel,
.8 Bar schedules for all reinforcing steel;
.9 ltemized supply list;
.10 Detail showing year of fabrication embedded in the headwalls;
.11 Concrete design strength, age of test, form removal strength and shipping strength;
.12 Two sets of design calculations; and
.13 Location of manufacturing plant.
.14 BOXCAR design input and output, including printouts of outputs for load cases as indicated
on the Contract Documents.
.1 BOXCAR design input shall be in accordance with the Supplement to Item 142 of the
Contract Documents.

.2 The proposed mix proportions (design), shall be submitted to the Engineer for review at least 14
Days before concrete production is due to start.

.1 The Contractor shall submit a production schedule to the Engineer.

.2 The Contractor shall submit to the Engineer the proposed method and sequence to be
employed for the curing and protection of the precast concrete sections.

.3 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.

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

.5 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.

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

142.4 CONSTRUCTION

1424 .1 General

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

.2 The Contractor shall comply with the requirements of CSA A23.4 and ASTM C1433 with
respect to fabrication, transportation, storage and delivery of the precast concrete box
Culvert sections.

.1 Reinforcing steel bars or wire mesh shall have a minimum concrete cover of 55 mm +
10 mm.

.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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142.4.1.2 .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.

.4 Two additional anchors shall be installed on the inside of each box at approximately
one-third of the height of the inside wall, mid length and on opposite sides for jacking
boxes to home the joints for a tight seal.

.3 All aspects of precast concrete work shall comply with CSA A23.1 and CSA A23.4 and shall
be to the satisfaction of the Engineer.

.4 Manufacture of the box Culvert sections shall not commence until the Shop Drawings have
been reviewed by the Engineer.

.1 The Engineer's written notice of review of the Shop Drawings shall in no way relieve the
manufacturer of the responsibility for correctness of dimensions, size of components
and details of fabrication in accordance with 142.3.1.

.5 The Contractor shall ensure that the manufacturer notifies the Engineer at least 5 Days in
advance of the commencement of any phase of the manufacture so that the DTI-assigned
inspector can be scheduled.

.1 The Engineer shall have the right to inspect the manufacture of the precast sections,
and the authority to order the Work to stop if it does not conform to the Plans, Shop
Drawings or Specifications.

.2 The manufacturer shall ensure that safe working conditions exist for the Engineer.

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

.1 The office space shall be clean and furnished with a suitable office desk and chair,
adequate lighting, and ventilation and heating to provide a room temperature of
approximately 20°C.

.2 Convenient telephone, internet, facsimile, photocopy, mail and message handling
services shall also be provided.

.7 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.

.8 The cured Culvert sections shall be fitted horizontally at the plant to a gasket-free gap of 10
mm or less, and the joints so fitted shall be sequentially numbered on the outside of each
unit, to ensure proper fit at the Work Site.

.9 Waterproofing, if required, shall be carried out in accordance with Item 351.

142.4 .2 Culvert Design

.1 Box culvert design shall be in accordance with the latest editions of CAN/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.

.1 Earth fill material shall have a design density of 2.15 t/m? and a soil structure interaction
factor of 1.15.

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

Page 142-4 GRADING January, 2019



—

STANDARD SPECIFICATIONS New 22N
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE r‘i‘insw\'ﬁa&k

PRECAST CONCRETE BOX CULVERT ITEM: 142

142.4.2 .3 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.
142.4 .3 Forms
.1 Forms shall be of a configuration to ensure compliance with the allowable tolerances.

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

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

.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.

.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 142.4.6.

142.4 .4 Material Testing

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

.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.

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

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

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

142.4 5 Curing and Protection of Concrete

.1 Moist curing of the concrete sections shall be carried out in accordance with CSA A23.1,
until the design strength is reached.

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

.1 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.

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

.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 and 60°C.

.1 The temperature differential within the enclosure shall not exceed 5°C.
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142.4.5.2 .4 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.

.5 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.

.6 The Contractor/Manufacturer shall provide a continuous record of curing temperatures
for the entire curing period by means of approved accurate automatic recording
devices; one device per length of the curing enclosure to record the temperature.

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

.8 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 .6 Finishing of Concrete Surfaces

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

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

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

.3 If the concrete surface does not adequately fulfill 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.

.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.

.1 The Contractor shall submit a repair procedure for approval.

.1 Cement washes of any kind shall not be used.

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

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

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

142.4 .7 Culvert Placement

.1 Excavation shall be carried out in accordance with 161.4 and as specified in the Contract
Documents.
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142.4.7.1

.10

A1

.1 If Overexcavation occurs, the Contractor shall, at his/lher own expense, repair and fill
the Overexcavation with an approved backfill material, place in accordance with Item
936, and compacted to 95% of the maximum dry density.

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 and the bevelled end
section shall be immediately set into place on the cut-off wall.

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.

The 25 M dowels shall be inserted and secured into place using an epoxy or acrylic
adhesive such as Epcon A7 or an approved equivalent.

The Contractor shall place a minimum thickness of 50 mm of bed levelling sand, compacted
and raked or screeded to provide a uniform bedding surface, over the entire foundation
area of the Culvert.

A rigid sheet shall be installed flush with the bed levelling material surface and centred
under each joint of the Culvert sections, such that when sections are joined, sand and other
materials are prevented from entering and contaminating the joint.

Precast concrete box Culvert sections shall be erected in the sequence indicated on the
manufacturer’s shop drawings.

.1 Deviation from the manufacturer's shop drawings shall not be permitted without the

written authorization of the Engineer.
Culvert sections shall be joined in a straight line using industry methods, with the bell end
up grade. Each Culvert section shall be set into place and positioned together as
recommended by the manufacturer of the lifting device.
.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.

.2 Boxes that are subsequently moved after the gasket joint seal has been compressed,
will require re-installation with a replacement gasket.

The maximum joint gap between any two box Culvert sections shall be 20 mm uniformly
across the joint with the sections in straight alignment.

.1 Sections set to a joint gap greater than 20 mm shall be removed and reset to the
specified gap.

.2 Sections which cannot be reset as 142.4.7.8 shall be rejected.

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

Joint seal and exterior wrap material and appurtenances shall be installed in accordance
with the manufacturer's specifications.

.1 Joint seal shall be placed around the entire joint.
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14247 12

A3

14

15

.16

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

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.

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

.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.

.3 Backfill shall be compacted in accordance with Item 936, to a minimum of 95% of the
maximum dry density.

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.

No traffic or Equipment shall be allowed to cross over the installed box Culvert until a
minimum of 1000 mm of backfill material has been placed over the box Culvert in the area
of crossing.

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

1425 MEASUREMENT FOR PAYMENT

.1 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 Item.

A

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

142.6 BASIS OF PAYMENT

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

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

.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.

.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 Item 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

.1 None identified.

161.3 SUBMITTALS

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

161.4 CONSTRUCTION

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

.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.

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

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

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

.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.

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

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

.1 For embankment construction within the Work Site and placed in accordance with 106.4, 107.4
and/or 108.4.

.2 Material identified by the Engineer as waste shall become the property of the Contractor and
shall be disposed of in accordance with Item 947.
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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.

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

.2 Any pipe determined by the Engineer to be salvageable shall remain the property of the
Owner.

.3 Salvageable pipe shall be re-used in the Work Site or transported, by the Contractor, to the
nearest DTI Maintenance Depot.

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

.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.

.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.

.1 The Contractor shall break down the Pavement pieces to a size small enough to be suitable for
use in embankment construction.

.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.

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

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

161.5 MEASUREMENT FOR PAYMENT

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

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

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

.1 Boulders shall be excavated when encountered and separated for the Engineer to measure
before disposal.

161.6 BASIS OF PAYMENT

.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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166.1 DESCRIPTION

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

166.2 MATERIALS

.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.

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

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

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

166.3 SUBMITTALS

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

166.4 CONSTRUCTION

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

.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.

.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.

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.

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

.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.

.3 Backfill shall be compacted in accordance with ltem 936, to a minimum of 95% of the
maximum dry density.

.5 Only compactors recommended by the pipe manufacturer shall be used within 1 m of metal pipes.

.6 Backfilling of Structures shall proceed simultaneously and evenly on both sides of the Structure and
shall never exceed 600 mm in differential elevation.
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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.

.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.

166.5 MEASUREMENT FOR PAYMENT

.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 ltem.

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

166.6 BASIS OF PAYMENT

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

.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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167.1 DESCRIPTION

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

167.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.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.

.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.

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

.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.

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

167.4 CONSTRUCTION

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

.2 The Contractor shall supply the specified material(s) to the Work Area.

.3 The Contractor shall advise the Engineer immediately of any changes in the source materials,
at any time during the course of the Work.

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

.2 No Work shall be undertaken by the Contractor in the area of the changed conditions until
an approval is received from the Engineer.
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167.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of tonnes of backfill supplied in
accordance with this Item.

167.6 BASIS OF PAYMENT

.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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169.1 DESCRIPTION

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

169.2 MATERIALS
.1 All material shall be supplied by the Contractor.

.2 Backfill material shall be a lightweight product of a consistent nature, and supplied in a loose, dry,
unconsolidated fashion.

.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

.2 Baled hay or straw shall be broken up to a loose condition before placement in the trench.

169.3 SUBMITTALS

.1 None identified.

169.4 CONSTRUCTION

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

.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.

.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.

.1 The material excavated from the trench shall be incorporated into the surrounding
embankment.

.2 The excavation shall have a tolerance of + 20 mm in depth and a tolerance of
+ 10% in width on each side.

.4 The Contractor shall excavate the trench such that the sides of the trench stand vertically.

.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.
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169.4 .5 The trench shall be completely backfilled with the approved material which shall not be compacted.
.1 The Contractor shall not leave any of the trench open at the end of any Day’s operation.
.2 If shored, the Contractor shall remove the shoring from the trench after backfilling.
.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

.1 The Quantity to be measured for payment shall be the volume in cubic metres of induced trench
constructed in accordance with this Item.

.1 The volume shall be calculated from the dimensions shown in the Contract Documents.

169.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall be at the Unit Price.
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178.1 DESCRIPTION

.1 This Item consists of the supply and installation of wildlife fence.

178.2 MATERIALS
.1 All materials shall be supplied by the Contractor.
.2 Eence Fabric

.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.

.2 Fence wire shall be 12.5-gauge high tensile steel, hot-dipped galvanized (at 240 g/m3),
meeting the requirements of CAN/CGSB 138.1.

.3 Fasteners shall be 9-gauge aluminum wire or equivalent as recommended by the fence
manufacturer.

.3 Posts and Braces

.1 Line posts shall be hot-dipped galvanized steel T-rails 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.
.1 Line posts shall have studs for securing fence fabric; posts with holes are not acceptable.

.2 Terminal posts shall include straining, corner, end, and gate posts for this Iltem and for ltems
179 and 181.

.1 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.
4 Concrete
.1 Concrete shall be exposure class F1.
.2 Material properties shall conform to CSA A23.1 unless otherwise specified herein.

.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

.4 Concrete aggregated shall meet the aggregate material properties of 302.2.

.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.

January, 2019 GRADING Page 178-1



—

New.ZZN STANDARD SPECIFICATIONS
EW. ouveau
BI'UI‘ISWIC DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE

WILDLIFE FENCE ITEM: 178

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.

.5 Other Materials

.1 All nuts, bolts, post caps, crimping sleeves, parts, fittings and specially fabricated components
shall be hot-dipped galvanized steel or aluminum alloy.

.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.
.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
.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.

.2 The Contractor shall submit the name of the proposed concrete source for approval by the
Engineer before supplying any concrete to the Work.

.3 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.
.1 Only concrete supplied from certified plants will be acceptable.

.2 Plant certification shall be maintained for the duration of concrete placement until the warranty
period of the Work expires.

4 The Contractor shall submit the mix design at least 5 Days before concrete production begins.

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

178.4 CONSTRUCTION

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

.2 General
.1 The Work shall meet the requirements of CAN/CGSB-138.3.

.2 The Work shall include removal of existing debris that would interfere with or prevent proper
installation of the fence or associated gates.

.3 Minor ground undulations that would interfere with or prevent proper installation of the fence or
associated gates shall be corrected by the Contractor.
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178.4.2 4 The Engineer will 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.

.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:

.1 In areas with no guide rail, as per the Contract Documents;
.2 In areas behind guide rail, at least 3 m beyond the toe of slope; and
.3 Atleast 3 m from the existing tree line or clearing limit.

.6 The end of wildlife fence shall be per the details as shown on the Plans.

.7 All waste from the Work shall become the property of the Contractor and shall be disposed of
outside the Work Site.

.3 Concrete Requirements

.1 All concrete materials shall be handled and protected in such a way as to prevent segregation,
damage and contamination.

.1 All cement, aggregate and other concrete construction materials shall be stored in
accordance with CSA A3001 and CSA A23.1.

.2 Concrete shall be proportioned in accordance with the submitted mix designs.

1 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.

.3 The following Work shall be in accordance with CSA A23.1:
e Concrete production;
e Concrete delivery, to be regulated to enable continuous deposition until placement in each
section of the Work is complete;
e Formwork design and construction;
e Concrete placement, unless otherwise specified herein; and
e Concrete curing and protection

4 Cold weather requirements for concrete shall be per the requirements of 302.4.9.
.5 Hot weather requirements for concrete shall be per the requirements of 302.4.10.

4 Installation of Terminal Posts

.1 Terminal posts for this Item and for Items 179 and 181 shall be installed under this ltem as
shown in Standard Drawings 178-1, 178-2, 179-1, 179-2, 181-1 and 181-2.

.2 Terminal posts (straining, corner, end and gate posts) shall be installed to establish the fence
line and gate locations.

.3 Aterminal post shall be installed at each change in horizontal direction so that the line posts in
between terminal posts are installed only on tangents.
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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.

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.

.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.

.6 Gate posts shall be placed on level ground so as to be the same height.

.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.

.1 The hole for fibre form tubes shall be augered and shall have a diameter not greater than
20% of the tube diameter.

.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.

.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.

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.

.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.

.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.

.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.

.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.

.5 Installation of Line Posts

.1 Allline posts shall be placed vertical.

.2 Spacing and depth of bury of line posts shall be as shown on Standard Drawings 178-1 and
178-2.

.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.

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.
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178.454

.1 The Engineer may require intermediate terminal posts in lieu of T-posts where the fence
line is in organic material for more than 100 m.

.6 Posts — Other

A

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.

.1 In friable rock such as weathered shale or weathered sandstone, posts shall be installed
the same as posts in earth.

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.

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.

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.

.7 Installation of Fence Fabric

A

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.

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.

Fence fabric shall be erected on the tree-line side of the posts unless site conditions warrant its
placement on the highway side.

.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.

.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.

.1 No alternate means of attachment is acceptable.

The fence fabric shall be installed at a height as follows:

.1 With the bottom strand as close to the ground as practicable and in no case leaving a
space more than 120 mm; and

.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.

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.
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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.

.8 Repairs/ Replacement

.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:

.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.

.2 Damaged areas and butt welds of hot-dipped galvanized materials shall be painted with
two coats of similarly coloured inorganic zinc-rich paint.

.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

.1 The Quantities of materials supplied and installed in accordance with this Item shall be measured
for payment as follows:

.1 Posts
.1 For T-posts and terminal posts along the fence line and associated with dual ungulate
gates and pedestrian gates, measurement will be the number of each type of post
embedded in soil (common material) and embedded in rock.
.2 Posts installed in friable rock per 178.4.6.1.1 will be paid as posts in soil.
.2 Eence Fabric
.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

.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.

.2 The overlength fibre form tubes and associated extra concrete for terminal post bases per
178.4.4.8 will not be measured separately for payment.

.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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179.1 DESCRIPTION

.1 This Item consists of the supply and installation of dual one-way ungulate gates.

179.2 MATERIALS
.1 Posts and fence fabric shall be supplied under Item 178.
.2 All other materials shall be supplied by the Contractor under this ltem.
.3 Gate materials shall be in accordance with Standard Drawings 179-1 to 179-5.

.1 The horizontal top brace of the gate posts shall be hot-dipped galvanized steel angle, 75 mm
X 75 mm x 6 mm.

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.

.5 Tines shall be painted forest green using an Engineer-approved paint suited for galvanized steel
applications.

.6 Hinges for the tines shall have nylon bushings per the Standard Drawings.

179.3 SUBMITTALS
.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.

.2 The Contractor shall submit three copies of the shop drawings for the proposed ungulate gate and
its connection to the posts.

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

179.4 CONSTRUCTION

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

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.

.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.

.1 Variances in gate location up to 100 m longitudinally may be allowed based on unforeseen field
conditions, as approved by the Engineer.

4 Gates shall be installed as indicated on Standard Drawings 179-1 to 179-5, on 89 mm steel posts
installed under Item 178.
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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.

.6 All waste shall become the property of the Contractor and shall be disposed of outside the Work
Site.

.7 Repairs/ Replacement

.1 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:

.1 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.

.2 Damaged areas of hot-dipped galvanized materials shall be painted with two coats of
similarly coloured inorganic zinc-rich paint.

.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.

1795 MEASUREMENT FOR PAYMENT

.1 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.

.2 Posts associated with dual ungulate gates shall be measured for payment under Item 178.

179.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall be at the Unit Price.
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180.1 DESCRIPTION

A

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

.10

A1

A2

Pedestrian gate signs or reflective signs shall be supplied by the Owner.
All other materials shall be supplied by the Contractor.

Gate frame rails, cantilever frame rails and accessories shall meet the requirements of
CAN/CGSB-138.2 and CAN/CGSB-138.4.

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.

.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.

Gate accessories, including bump stop tabs, shall be hot-dipped galvanized and shall meet the
requirements of CAN/CGSB-138.4.

.1 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.

.2 Bump stops shall be rubber or an Engineer-approved equivalent.

Latches, latch catches and rollers shall be Shield Fence & Wire Products Inc. products as follows,
or Engineer-approved equivalent:

e Cantilever Latch Model CGL238;

e Cantilever Latch Catch Model CLC412; and

e Cantilever Roller Model CR412 with sealed bearings and protective cover.

.1 Latches shall be capable of being padlocked.

Fence fabric shall meet the requirements of 178.2.2.

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.

All nuts, bolts, post caps, crimping sleeves, fittings and specially fabricated components shall be
hot-dipped galvanized steel or aluminum alloy.

Concrete shall meet the requirements of 178.2.4 and 178.4.3.

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.

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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180.3 SUBMITTALS
.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.

.2 The Contractor shall submit three copies of the shop drawings for the proposed cantilever slide
gate, post connections and fittings.

.3 The Contractor shall submit the name of the proposed concrete source for approval by the
Engineer before supplying any concrete to the Work.

.4 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.
.1 Only concrete supplied from certified plants will be acceptable.

.2 Plant certification shall be maintained for the duration of concrete placement until the warranty
period of the Work expires.

.5 The Contractor shall submit the mix design at least 5 Days before concrete production begins.

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

180.4 CONSTRUCTION

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

.2 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.

.3 The Work shall be performed per Standard Drawings 180-1 to 180-4.

4 Gate posts shall be placed on level ground to be the same height, and the cantilever frame shall be
installed level.

.5 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.

.1 Installation of fibre form tubes, posts and braces shall be performed as described under
178.4.4.7.

.6 Gate accessories shall be installed in accordance with the manufacturer's recommended
procedures.

.7 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.
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180.4 .8 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.

.1 Bump stops shall be suitably attached to the bump stop tabs using an Engineer-approved
method.

.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.

.10 All waste shall become the property of the Contractor and shall be disposed of outside the Work
Site.

.11 Pedestrian gate signs shall be suitably attached to the gate.

.12 Repairs/ Replacement

.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:

.1 Repair of damage to the road/trail spanned by the gate shall consist of grading the surface
to pre-Work condition or better.

.2 Damaged areas of hot-dipped galvanized materials shall be painted with two coats of
similarly coloured inorganic zinc-rich paint.

.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

.1 The Quantity to be measured for payment shall be the number of cantilever slide gates supplied
and installed in accordance with this Item.

.2 Fence fabric and posts associated with the cantilever slide gates will not be measured separately
for payment.

180.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall be at the Unit Price.
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181.1 DESCRIPTION
.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
.1 Pedestrian gate signs shall be supplied by the Owner.
.2 Gate posts shall be supplied under Item 178.
.3 All other materials shall be supplied by the Contractor under this Item.
4 Gate materials shall be in accordance with Standard Drawings 181-1 and 181-2.
.5 Fence fabric shall meet the requirements of 178.2.2.

.6 The horizontal top brace of the gate posts shall be hot-dipped galvanized steel angle, 75 mm x 75
mm x 6 mm.

.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.

.8 Gate accessories shall be hot dipped galvanized steel and shall meet the requirements of
CAN/CGSB-138.4.

.1 All joints and connections shall be shop-welded, cleaned, and painted with two coats of
similarly coloured inorganic zinc-rich paint.

.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:

e Industrial Drop Latch Model DL16 (capable of being padlocked);
o Gate Frame Collars Model GFC16;

e Post Collars Model PC312SS; and

e Hinge Bolts Model HB346.

181.3 SUBMITTALS
.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.

.2 The Contractor shall submit three copies of the shop drawings for the proposed pedestrian gate
and its post connections and fittings.

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

181.4 CONSTRUCTION

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

.2 The Work shall be performed as indicated on Standard Drawings 181-1 and 181-2.

.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.

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.

.5 The gate shall be installed on two hinges on one side, and shall move freely and latch properly.

.6 The pedestrian gate sign shall be suitably attached to the gate.

181.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of pedestrian gates supplied and
installed in accordance with this ltem.

.2 Fence associated with the pedestrian gates will not be measured separately for payment.

.3 Posts associated with the gates shall be measured for payment under ltem 178.

181.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall be at the Unit Price.
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182.1 DESCRIPTION

A

This Item consists of supply and installation of chain link fence and gates.

182.2 MATERIALS

A

2

All materials shall be supplied by the Contractor.
Chain link fence and appurtenances shall meet the requirements of CAN/CGSB 138.1 and 138.2.
.1 Chain link fence gates and fittings shall meet the requirements of CAN/CGSB 138.4.

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.

.1 The top selvedge of the fabric shall be twisted and the bottom selvedge shall be knuckled.

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;

.1 Line posts shall be 60 mm OD, 4.0 mm wall thickness and a minimum 5.45 kg/m mass.
.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.

.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.

All nuts, bolts, parts and fittings shall be hot-dipped galvanized steel, or aluminum alloy.

Concrete shall meet the requirements of Iltem 301.2, and CSA A23.1, exposure class F-1.

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.

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

A

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.

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

A

A0

A1

A2

A3

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

All Work shall be carried out in accordance with the Standard Drawings 182-1 and 182-2.

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.

All fence grades shall be subject to the approval of the Engineer.

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.

.1 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.

.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.

All concrete shall be placed in accordance with 301.4.

If posts are placed in solid rock, then the footings shall be constructed as indicated on Standard
Drawing 182-1.

Line posts shall be placed vertically, and in line at a uniform spacing not exceeding 3 m.
.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.

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°.

Top rails, braces and appurtenances shall be installed in accordance with the manufacturer's
recommended procedures.

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.

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.

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.

.1 Splicing by overlap shall not be permitted.
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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.

.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.

1825 MEASUREMENT FOR PAYMENT

.1 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.

.2 The length shall be taken along the top of the fence from terminal post to terminal post of each
section of fence.

182.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall be at the Unit Price.
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186.1 DESCRIPTION

.1 This Item shall consist of the removal of all types of fencing.

186.2 MATERIALS

.1 None identified.

186.3 SUBMITTALS

.1 None identified.

186.4 CONSTRUCTION

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

.2 All post holes shall be backfilled and tamped and graded to match the surrounding grade.

.3 The dismantling and removal shall be carried out in a manner so as to avoid damage to the
adjacent and surrounding area.

.1 The Contractor shall be responsible, at his/her own expense, for any repair of such damage
resulting from this Work.

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

.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

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

January, 2019 GRADING Page 186-1
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191.1 DESCRIPTION

.1 This Item consists of the supply and application of water.

191.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.2 Water shall be obtained from a source approved by the appropriate regulatory agency or
agencies, and shall be free of any deleterious materials.

.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 Items of the Contract.

191.3 SUBMITTALS

.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

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

.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:

.1 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.

.2 For compaction of soils or aggregates.
.3 To cool a newly placed asphalt concrete mat.

.3 The Contractor shall be prepared to apply water on a seven-day-per-week basis.

191.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of cubic metres of water supplied
and applied in accordance with this Item.

.2 The capacity (load size) of each water tank will 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.

.1 For the purposes of this Item, a tonne (mass) shall be equivalent to a cubic metre.

191.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for each type of water
application, as identified under the Contract.

January, 2019 GRADING Page 191-1
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ORIGINAL GROUND

S (NOTE 1)
= . VARIES
OVERBURDEN

(COMMON )
S \
SO, R \

K\ ROCK BACKSLOPE BASED
& \V’///////_ON CONTRACT DOCUMENTS

BEDROCK

ACTUAL ROCK BACKSLOPE
AFTER SCALING OF
LOOSE ROCK (SEE NOTE 3)

D (NOTE 2)

O
ANRRREKRARARNERAN R A
.....

.....

NOTES:

1. THE SLOPE SETBACK DISTANCE “S” SHALL BE 1.5 m OR AS DIRECTED BY THE ENGINEER.

2. THE EXCAVATED DEPTH “D” SHALL NOT EXCEED 3m BEFORE THE SHAPING OF THE OVERBURDEN
SLOPE HAS BEEN COMPLETED.

3. SCALING OF LOOSE ROCK AND PREPARATION OF THE FINISHED BACKSLOPE INCLUDING ANY OVERBREAK
SHALL BE SUBJECT TO THE APPROVAL OF THE ENGINEER.

Shaping of Overburden at Top of Solid Rock Backslope

January, 2019 GRADING Standard Drawing 106-1
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TRANSITION IN_CUT CONDITION

| 6000 . 10000 +£2500
//—SUBGRADE ‘ ‘

I Zf

600
\

STANDARD UNDERCUT
IN' BEDROCK

BORROW A/A1 (AS INDICATED IN THE
CONTRACT 'DOCUMENTS) QUALITY MATERIAL

...................

TRANSITION IN_FILL CONDITION

Solid Rock Transitions (longitudinal)
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SEE DETAIL
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TOPSOIL

A
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7/ A

-

L —— FREE—DRAINING BACKFILL (366.2)

~—— GEOTEXTILE (601.2)
(MINIMUM 200mm OVERLAP AT TOP)

y—— PERFORATED SUBDRAIN

800 TYPICAL
(VARIES)

600
MINIMUM

250TO1OO
, 400 ,
MINIMUM

DETAIL

GEOTEXTILE
(601.2)
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NONSHRINK —
GROUT

el e

CATCH BASIN CONNECTION

Subdrain
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-
S ——FORESLOPE
~

N SEE BOLTING

152.4mm 50.8mm

12.7mm (2" ) GALVANIZED
EYE-BOLT WITH SHOULDER

| 700mm |

12.7mm (V" )
GALVANIZED EYE-BOLT i 600mm i
19mm (¥4 )WASHER& | 1omm (%" ) GALVANIZED |
| |
12.7mm (V3" ) WASHER(S) %

/THREADED ROD
PIPE WALL\ __________ﬂ

12.7mm (5" ) WASHER —/ﬂﬁ .?‘

|
BOLTING DETAL
N.T.S.

%* NOTE: MINIMUM ONE WASHER REQUIRED, ADD EXTRA WASHERS TO CLEAR BELL.

NT.S. TENSION ROD ASSEMBLY - RAISED BELLS
\\\‘\/— FORESLOPE 425mm TENSION 8A% 525mm
N L

~
\

ENSION BAR ASSEMBLY-

[

o o
N PIPE WALL /
3 500mm = M24x260 500mm 600mm
L TYﬂCAL = 1 n FLOW— ASTM A325M

W/NUT & WASHER
BOLTING DETAIL

N.T.S.
N.T.S.
6100mm 100mm
75mm i 5950mm ; 75mm _s_fl_ﬂlm 50mm_, 50mm
1
| R I G i e
4. S AR | IR - i N I (j -
8 ¢
| |
TENSION BAR WASHER
N.T.S. N.T.S.
TENSION BAR ASSEMBLY - FLUSH BELLS
i %o

TENSION ROD / BAR
PLACEMENT DETAL
N.T.S.

NOTES:

(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
TO FIELD DRILL HOLES IN INSTALLED PIPE.

(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

January, 2019
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//F-SUBGRADE ¢ OR SHOULDER

\

<1200

i

| |

|
1 1000 1 b 7 1000 1

LIMITS OF FOUNDATION EXCAVATION

////r-SUBGRADE ¢ OR

SHOULDER

500, D 500

1000
SEE NOTE

1 1000 1 D\ 7 1000 1

BACKFILL AS PER
166.4 AND 167.2

1/3 D LIGHTLY COMPACTED BACKFILL
(85% ASTM D698)

LIMITS OF BACKFILLING AROUND STRUCTURES (TQO HEIGHT "H")

NOTE :

BACKFILL MATERIAL WITHIN 1000mm OF SUBGRADE SHALL
BE THE SAME AS OR SIMILAR TO THAT WHICH COMPRISES
THE ROADBED FILL.

D = NOMINAL PIPE DIAMETER: OUTSIDE DIAMETER OF CONCRETE PIPE.,
OR DIAMETER OF METAL PIPE., OR SPAN OF METAL PIPE-ARCH (1D = 0OD)

FOR CULVERTS HAVING A NOMINAL ID 2 2100mm,THE LIMITS OF FOUNDATION EXCAVATION ARE

ID H
<1200 600
>1200 TO <2000| 1000
> 2000 ID/2

INCREASED TO A 1:1 SLOPE EXTENDING OUTWARD AND UPWARD FROM THE BOTTOM OF EXCAVATION.

Case 1.1

Cross Culvert : Subgrade Above Original Ground

Trench < 1.2 m deep

January, 2019 GRADING
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//r-SUBGRADE ¢ OR SHOULDER

ORIGINAL GROUND

1200
MAX ITMUM

T 1000 T b 71 1000
LIMITS OF FOUNDATION EXCAVATION

//— SUBGRADE ¢ OR SHOULDER

—_—
S~ —
——
——

EXCAVATED MATERTAL
OR SIMILAR BORROW

MAX ITMUM

L ] \._ ] :
1 1000 1 D 11000 \\\\\—-BACKFILL AS PER

166.4 AND 167.2

1/3 D LIGHTLY COMPACTED BACKFILL
(85% ASTM D698)

LIMITS OF BACKFILLING ARGUND STRUCTURES (TQ HEIGHT "H")

ID H
NOTE ¢ <1200 600
D = NOMINAL PIPE DIAMETER: OUTSIDE DIAMETER OF CONCRETE PIPE >1200 TO <2000| 1000
OR DIAMETER OF METAL PIPE, OR SPAN OF METAL PIPE-ARCH (ID = 0D) >2000 ID/2

FOR CULVERTS HAVING A NOMINAL ID 2 2100mm,THE LIMITS OF FOUNDATION EXCAVATION ARE
INCREASED TO A 1:1 SLOPE EXTENDING GUTWARD AND UPWARD FROM THE BOTTOM OF EXCAVATION.

Case 1.2
Cross Culvert : Subgrade Above Original Ground
Trench > 1.2 m deep

January, 2019 GRADING Standard Drawing 161-2
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SUBGRADE IN CUT OR
//r-ORIGINAL GROUND IN FILL

1200
NAX IMUM 7| £

L
15007 D 15007

LIMITS OF FOUNDATION EXCAVATION

SUBGRADE IN CUT OR
///-GRIGINAL GROUND IN FILL

7

EXCAVATED MATERIAL 1
OR SIMILAR BORROW

BACKFILL AS PER
166.4 AND 167.2

MAX IMUM |- #

1200

1/3 D LIGHTLY COMPACTED BACKFILL
(85% ASTM D698)

LIMITS OF BACKFILLING AROUND STRUCTURES

NOTE:

FOR CULVERTS HAVING A NOMINAL ID > 2100mm, THE LIMITS OF FOUNDATION EXCAVATION ARE
INCREASED TO A 1:1 SLOPE EXTENDING OUTWARD AND UPWARD FROM THE BOTTOM OF EXCAVATION.

Case 3.1
Storm Drainage Culvert Longitudinal to the Centreline of Roadway

January, 2019 GRADING Standard Drawing 161-5
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LINE POSTS SPACED TO r— LINE POSTS SPACED TO WILDLIFE FENCING
WILDLIFE FENCING SPAN DEPRESSIONS SPAN DEPRESSIONS 12 1/2 GAUGE, HI TENSILE GALV.
12 1/2 GAUGE, HI TENSILE GALV. AND STREAMS AND STREAMS STYLE 20-96-6
STYLE 20-96-6 (TYPICAL) (TYPICAL)
2440mm 2440mm
0-120mm CLEARANCE

o 0-120mm\

I~ MAX. 200mm CLEARANCE

OVER WATERCOURSE
SECTION OF FENCE CUT (MIN.) 500mm LONG GALV. SECTION OF FENCE CUT MIN. 500mm LONG GALV.

TO FIT OPENING AND FASTENED LINE POST SECTION (SPACING VARIES)  T0 FIT OPENING AND FASTENED LINE POST SECTION (SPACING VARIES
WITH TIE WIRE OR HOG RINGS EVERY 150 mm

WITH TIE WIRE OR HOG RINGS EVERY 150 mm TO OPTIMIZE STREAM FLOW)

DRAINAGE DEPRESSION CONDITIONS STREAM CROSSING CONDITIONS

GALV. LINE POSTS - IN MORTAR IN BEDROCK
32mm x 32mm x 3000mm

89 mm O.D. GALVINIZED
STEEL TERMINAL POST WITH 43 mm 0.D. GALV.
GALV. CAP STEEL BRACE

=N et SDE —

GALV. LINE POSTS UTILITY POLE
32mm x 32mm x 3660mm
2000 mm (DESIRABLE)

I 1000 mm (MINIMUM)
A

A

/ 3000 mm

WILDLIFE FENCING

3000 mm (DESIRABLE)
N WioLFE SIDE ~—

EXISTING GROUND
M«WNWW\.—.&LW\ oo 400mm >

DEPTH TO BEDROCK
VARIES

BRACE FOOTING
TREE LINE 400mm .
1800mm 1800mm
POSTS GROUTED WITH MORTAR
TO A MIN. DEPTH OF 400mm
TOP VIEW OF FENCE LINE ALONG TREE LINE unosorion

# WHERE OVERBURDEN IS
LESS THAN 1000mm IN DEPTH

BEDROCK CONDITIONS

NOT TO SCALE

Wildlife Fence Detail - 2
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HINGE BOLT DROP LATCH
AND FRAME AND CATCH

89mm 0.D. x 3660mm GALVANIZED STEEL
PIPE GATE POST ¢/w CAP (TYP.)

43mm O0.D. BRACE RAIL AT ALL GATES,
6185 +4mm . CORNERS, STRAINING AND END POSTS

WILDLIFE FENCING 12 1/2
GAUGE HI TENSILE

CAPS 32mm x 32mm x 3660mm
GALVANIZED STYLE 20-96-6 /

GALVANIZED LINE POST
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2440
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= /— GRADE LINE

‘_UNIFORM DROP BOLT |
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200mm 2 S

1500

4.7mm GRADE 30 HOT
DIPPED GALVANIZED CHAINS
AT 150mm C.C. 300 |
(LENGTH APPROX. 200mm)

CONCRETE FILLED FIBRE
FORM (TYP.)

NOT TO SCALE

43mm 0.D. FENCE FRAME, TYP. CROSS BRACE
SHOP WELDED _\ /V

AN

1475 1475

2040

1020

2950

FRAME DETAIL

Double Swing Gate
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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).

MAXIMUM EFFORT SHOULD BE USED TO UTILIZE
AS MANY LINE POST HOLES FOR FABRIC TYING
AS POSSIBLE ABOVE THE EXTENSION TUBING.

NOT TO SCALE

TN

~_ | ]

CUT TO REQUIRED

HEIGHT
\ / LINE POST EXTENSION

200mm 100mm

WELD TO FILL ALL GAPS AND
COAT WITH ZINC RICH PAINT

| GALVANIZED STEEL SQUARE
|l " TUBING APPROXIMATELY 37mm
|| OUTSIDE DIMENSIONS TO

PROVIDE SNUG FIT TO LINE POST

/ORIGINAL LINE POST DRIVEN
0.4m INTO SOUND SOIL

INSIDE TUBE

LINE POSTS BUTTED TOGETHER

ORIGINAL GROUND

A ———

-~ ORGANIC MATERIAL -~
" (DEPTH VARIES)

SOUND MATERIAL

Line Post Extension Detail

January, 2019
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TINES PLAN VIEW

/\/ WILDLIFE SIDE \/\

ONE WAY | ® 89 mm O.D. GALV. STEEL POST IN CONCRETEl

UNGULATE GATE

OBRACE FOOTING IN CONCRETE (TYP.)]

TINES PLAN VIEW

3000mm-§

WING FENCING
(TYPICAL)

Y

GALV. LINE POSTS

45° OR AS REQUIRED BASED ON FIELD

30 000mm TYPICAL CONDITIONS

WING FENCING

/\/ HIGHWAY SIDE \/\ NOT TO SCALE

SECTION DETAILS ON STANDARD DRAWING 179-2

Dual Ungulate Gate Layout

January, 2019 GRADING Standard Drawing 179-1
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CONTENTS
Article Page
201.1 DESCRIPTION ..ottt ettt eesnee e e smte e e aneeeeeneeeeeneeas 201-1
201.2 MATERIALS ...ttt et e et e e st e e e nee e etee e e eneee e e 201-1
B €T T | RSP 2011
.2 Rock and Gravel Aggregates - Physical Requirements ............c............ 201-2
.3 Blending of AQGregates .........ccouiiiiiieiiiiiiee e 201-2
4 Aggregate Base/Subbase ...........cccooiiiiiii 201-3
.1 Crushed Rock Base/Subbase ............cccceveuviiiieiiiiiiie e 201-3
.2 Crushed Gravel Base/Subbase ............ccccoiiiiiiiiiiiiiiie e, 201-4
.3 Pit Run Gravel SUDDASE ..........cceeiviiiiiiiiee e 201-4
4 Crushed Sandstone Subbase ..........cccccoiiiiiiiii 201-5
.5 Crushed Shoulder Material ...........ccccveiiiiiiiieiiiiee e 201-6
B Cover Material ..........eoiiiiie e 201-6
201.3 SUBMITTALS ...ttt ee e et e et e e et e e e e e enneeeeneeas 201-6
201.4 CONSTRUCTION .....coiiiiiiieiee ettt e e e e e e e eneeas 201-7
T UGENETAL ... 201-7
2 = T o | RS 201-8
.3 Pits and Quarries Controlled By OWner .........ccccoeviiiiiieniie e 201-8
4 Pits and Quarries Controlled By Others ..........ccoccoioiiiiiiiiiie, 201-8
5 SEOCKPIIES ..t 201-8
.6 Sampling and Testing of Aggregates ..........ccccoviiiiiiie e, 201-9
.7 Aggregates Produced Outside the Specified Limits ...........ccccccovcieenene 201-10
201.5 MEASUREMENT FOR PAYMENT .....ooiiiiiiiiie it 201-10
201.6 BASIS OF PAYMENT ..ottt 201-10

201.1 DESCRIPTION
.1 This ltem consists of the processing and stockpiling of Highway aggregates.

.2 For the purposes of this Item the term "rock" does not include sandstone, which is handled as a
separate material.

201.2 MATERIALS
201.2 .1 General

.1 All materials shall be supplied by the Contractor.

January, 2019 PAVEMENT STRUCTURE Page 201-1
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201.21 .2 The Contractor shall provide the pit and/or quarry source for supply unless the source of the

materials is specified in the Contract Documents.

The Owner reserves the right to reject any source of supply of aggregates on the basis of
past field performance, documented by the records and experience of the Owner and/or the
Engineer with a specific material, regardless of compliance with physical requirements or
grading limits.

The Owner maintains records of field and Laboratory testing results for known Highway
aggregate sources located throughout the province and these records are available for
viewing, in accordance with Iltem 926, at the Owner’s offices located in the Soils and Mineral
Building, 975 College Hill Road, Fredericton, NB, during normal business hours.

201.2 .2 Rock And Gravel Aggregates - Physical Requirements

A

Aggregate shall be composed of clean, hard, sound, durable, uncoated particles that do not
contain friable, soluble or reactive minerals or other deleterious materials or conditions that
would make the aggregate prone to decomposition or disintegration, or present any
environmental hazard, from the presence of the parent material or its by-products, when
exposed to the natural elements after placement in the Work.

.2 Aggregate shall meet the requirements of Table 201-1.

Table 201-1
Properties of Rock and Gravel Aggregate
Test and Method Aggregate Type Value (Max.)
Micro-Deval Cover Material 22%
(MTO LS -618) Aggregate Base 25%
Aggregate Subbase 30%
and Shoulder Material
Micro-Deval Blending Material 259%
(MTO LS - 619) (Aggregate Base)
Blending Material
(Aggregate Subbase and 30%
Shoulder Material)
Z\;IeTeéeLgh_a(‘; " All Highway Aggregates 20%
l(:l\l/?.lt.g Eéo?%gge)d Particles @ 41 Crushed Rock Aggregates 35%
Plasticity Index Aggregate Base 3
(AASHTO T89 and T90) and Blending Material
Aggregate Subbase 5
and Blending Material

201.2 .3 Blending of Agaregates

A

Blending of aggregates shall be permitted to meet the grading requirements, increase the
percentage of crushed particles, or decrease the percentage of flat and elongated particles.

Blending shall not be permitted if required solely to improve the results of material quality
tests (Micro-Deval, Freeze-Thaw and Plasticity Index).

Page 201-2

PAVEMENT STRUCTURE January, 2019




—

STANDARD SPECIFICATIONS

DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE ;J-Gi‘inz S%Viaék
PRODUCTION OF HIGHWAY AGGREGATES ITEM: 201
201.2.3 .3 Blending shall be permitted only at the crusher, and the method and location of introducing

the blending material into the crushing process shall be submitted in writing to the Engineer
for approval, prior to production of any blended product.

4 The blending material shall be added such that the rate of blending is controlled and
measurable.

.5 Blending materials shall be granular materials having a Dust content not exceeding 20%
when tested in accordance with ASTM C117.

.1 The blending materials shall individually meet the Micro-Deval and Plasticity Index
requirements of Table 201-1.

.6 Natural sand or gravel used as blending material in the production of the crushed rock
aggregates shall not exceed 20% by mass of the blended aggregate produced.

.7 Blending of aggregates shall produce a consistently graded product.

201.2 .4 Aggregate Base/Subbase

201.2.4 .1 Crushed Rock Base/Subbase

.1 Crushed rock base/subbase shall be produced by the crushing and processing of rock
to conform to the grading limits as set out in Table 201-2, when tested in accordance
with ASTM C136 and C117.

.1 Rock shall be quarried from a source that is solid in situ.

Table 201-2
Grading Limits - Crushed Rock Base/Subbase

Aggregate Base Aggregate Subbase
ASTM
Sieve Size 25mm 31.5mm 50 mm 75 mm
% passing % passing % passing % passing
90.0 mm 100
75.0 mm 95 -100
63.0 mm 100 85-100
50.0 mm 95 - 100 73-95
37.5 mm 100 76 - 100 58 - 87
31.5 mm 100 95 - 100
25.0 mm 95 -100 81-100 60 - 84
19.0 mm 71-100 66 - 90 50-76 35-69
12.5 mm 56 - 82 50-77
9.5 mm 47 - 74 41-70 32 - 61 25-54
4.75 mm 31-59 27 - 54 21 -49 17 - 43
2.36 mm 21-46 17 - 43 15 - 40 12 -35
1.18 mm 13-34 11-32 10 - 32 8-28
300 um 5-18 4-19 4-18 4-16
75 um 0-7 0-7 0-8 0-8
January, 2019 PAVEMENT STRUCTURE Page 201-3
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201.2.4 .2 Crushed Gravel Base/Subbase

.1 Crushed gravel base/subbase shall be produced by the crushing and processing of
gravel to conform to the grading limits of Table 201-3 when tested in accordance with
ASTM C136 and C117.

Table 201-3
Grading Limits - Crushed Gravel Base/Subbase

Aggregate Base Aggregate Subbase

ASTM

Sieve Size 25 mm 31.5mm 50 mm 75 mm 100 mm
% passing % passing % passing % passing % passing

100.0 mm 100
90.0 mm 100 95 - 100
75.0 mm 95 -100 80 - 100
63.0 mm 100 86 - 100
50.0 mm 95 - 100 75-95 60 - 87
37.5 mm 100 79 -100 61 - 87 50 - 81
31.5 mm 100 95 - 100
25.0 mm 95-100 83 -100 63 -85
19.0 mm 75-100 70-90 53-78 38-70 34 - 68
12.5 mm 60 - 82 55-78

9.5 mm 52-75 45-72 35-62 28 - 56 25-58
4.75 mm 36 - 61 30-57 24 - 51 19 - 46 17 - 48
2.36 mm 25-48 20 -46 17 - 42 13-37 13 -39
1.18 mm 16 - 36 14 - 35 12 -33 9-30 9-30

300 pm 5-16 5-19 5-18 4-16 4-17

75 um 0-6 0-6 0-6 0-7 0-7

.2 Gravel Base shall have a minimum of 40% of the particles, by mass, having at least one

fractured face, when tested in accordance with ASTM D5821.

.3 Pit Run Gravel Subbase

.1 Pit run gravel subbase shall be gravel that conforms to the grading limits set out in
Table 201-4, when tested in accordance with ASTM C136 and C117.

.1 Oversize rocks in the pit run material shall be removed from the Work.
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Table 201-4
Grading Limits - Pit Run Gravel Subbase
ASTM %-Passing
Sieve Size
125 mm 100
100 mm 95-100
75 mm 82-100
50 mm 62 - 100
37.5mm 52 -100
19 mm 30-90
9.5 mm 22-79
4.75 mm 16 - 66
2.36 mm 12-55
1.18 mm 9-44
300 um 4-25
75 um 0-7

201.2.4 .4 Crushed Sandstone Subbase

.1 Crushed sandstone subbase shall be produced by the crushing and processing of
sandstone to conform to the grading limits as set out in Table 201-5, when tested in
accordance with ASTM C136 and C117.

.1 Sandstone shall be composed of clean uncoated particles free from clay, organic or
other deleterious materials, and shall be from a source that is solid in situ.

.1 Sandstone rubble and highly weathered sandstone shall not be acceptable.

.2 Crushed sandstone shall have a maximum Plasticity Index (PI) of 5.

Table 201-5
Grading Limits - Crushed Sandstone Subbase
ASTM Sieve Size 50 mm 75 mm 100 mm
% Passing % Passing % Passing

100 mm 95-100

75 mm 95-100

50 mm 95-100

75 um 0-10 0-10 0-10

201.2.4.4.1 .3 Crushed Sandstone proposed for use as subbase 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.
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201.2 .5 Crushed Shoulder Material
.1 Shoulder material shall be produced by the crushing and processing of rock or gravel to
conform to the grading limits set out in Table 201-6, when tested in accordance with ASTM
C136 and C117.
Table 201-6
Grading Limits - Crushed Shoulder Material
ASTM 31.5mm
Sieve Size % passing
37.5 mm 100
31.5 mm 95-100
25.0 mm 84 - 100
19.0 mm 70-90
12.5 mm 55-78
9.5 mm 45-72
4.75 mm 30 - 57
2.36 mm 20 - 46
1.18 mm 14 - 35
300 pm 7-21
75 um 3-9
201.2 .6 Cover Material

.1 Cover material shall be produced by the crushing and processing of rock or gravel to
conform to the grading limits set out in Table 201-7, when tested in accordance with
ASTM C136 and C117.

Table 201-7
Grading Limits - Cover Material
Si:vSeTgilze 9.5 mm 12.5 mm 16 mm 19 mm
% passing % passing % passing % passing
19.0 mm 100
16.0 mm 100
12.5 mm 100 0-90 40 - 80
9.5 mm 100 40 -90 0-60 20-62
4.75 mm 0-5 0-20 0-20 0-20
2.36 mm 0-8 0-8 0-10
75 um 0-2 0-3 0-3 0-3

201.3 SUBMITTALS

.1 The Contractor shall notify the Engineer, in writing, identifying the source of material and shall

provide 7 Days’ notice of the commencement date for crushing.

A

Prior to sampling for source approval, the Contractor shall crush a minimum of 500

tonnes of aggregate from the proposed material location.

The Contractor shall make available all Equipment necessary for the Engineer to obtain
representative samples of the material proposed for supply.
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201.3.1.1 .2 The frequency of sampling and testing for source approval will be carried out as indicated in

Table 201-8.
Table 201 -8
Source Approval Frequency
Initial Test Sample (8 bags required): Follow up Test Sample (3 bags required):
Coarse Micro-Deval (MTO LS-618) Micro-Deval (MTO LS-618)
Freeze Thaw (MTO LS-614) Plasticity Index (AASHTO T89 & T90)

Flat and Elongated (MTO LS-608) - quarries only

Plasticity Index (AASHTO T89 & T90)

Crush Count (ASTM D5821) - gravel base only

Total Sulphur/Neutralizing Potential Ratio (NPR) -
quarries only

Total Aggregate Tonnage Minimum Test Samples Required
Up to 25,000 1 initial test -
Up to 75,000 1 initial test 1 follow up
Up to 125,000 1 initial test 2 follow up
Up to 200,000 1 initial test 3 follow up
Up to 300,000 1 initial test 4 follow up

Notes: 1) When producing more than one type of aggregate, ensure that the results meet
the specifications for all products or additional tests may be required.
2) Visually detected changes in aggregate will constitute immediate testing.
3) Follow up test results will be made available 5 days after submission to the lab.

.2 The Engineer shall require up to 21 Days from the date the aggregate samples are received
at the Owner’s Central Laboratory in Fredericton to the date of notification of the evaluation
of the material.

201.3 .2 The Contractor shall not commence any processing Work until written notification of the
approval of the source is received from the Engineer.

201.4 CONSTRUCTION

2014 .1 General

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

.2 The Contractor shall advise the Engineer immediately of any changes in the source
materials, at any time during the course of the Work.

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

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

.3 For rock and gravel aggregates, if samples taken during the Work fail to meet the physical
property requirements of Table 201-1 the Contractor shall cease production and make
necessary changes in location or source to produce material meeting the requirements.
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2014 .2 Plant

.1 The Contractor shall provide an area for the Owner’s lab trailer and shall make all
necessary provisions for power and an adequate supply of water (minimum 10 L/min) that is
clean and free of injurious amounts of oil, alkali, acid, organic matter or other deleterious
substances, for the duration of the Work.

.1 The Contractor shall retain a qualified electrician to perform the electrical hook-up to
conform to the requirements of the Canadian Electrical Code.

.2 The Contractor shall provide the Engineer safe access to the stream of crushed aggregate
flowing off the belt(s), or to the stockpile.

.3 The Contractor shall crush and screen aggregates with Equipment of adequate capacity
and capable of yielding a consistent and acceptable product.

4 Aggregates shall only be washed by a method that produces a consistent product.

.1 The water to be used for washing aggregate shall be clean and free of injurious
amounts of oil, alkali, acid, organic matter or other deleterious substances.

.2 Disposal of any washing residue shall be the responsibility of the Contractor.

201.4 .3 Pits and Quarries Controlled By Owner

.1 Processed materials not meeting the specified aggregate type and/or size shall remain the
property of the Owner.

.2 The Contractor shall be responsible for the loading, hauling and stockpiling of this material
at a location within the developed pit/quarry as specified in the Contract Documents and/or
as directed by the Engineer.

201.4 .4 Pits and Quarries Controlled by Others

.1 Processed materials not meeting the specified aggregate type and/or size shall be the
responsibility of the Contractor.

201.4 .5 Stockpiles

.1 Crushed aggregate shall be stockpiled at a location as indicated in the Contract Documents
and/or as approved by the Engineer.

.2 Stockpiling of aggregate shall be done on well-drained, level base(s) capable of supporting
the entire weight and dimension of the stockpile(s) and in such a manner as to ensure
maximum recovery of the stockpiled material(s).

.1 Stockpiles shall not be placed near the quarry face, Stripping piles or piles of other
aggregates, nor near property lines, tree lines or drainage ditches such that retrieval of
all aggregate is not possible or practical and access to the stockpile shall be maintained
at all times.

.2 If a potential for contamination of the aggregate exists due to ground conditions at the
stockpile site, the Contractor shall evenly distribute and compact a layer of clean,
fine-grained material, a minimum of 150 mm thick, to form a foundation for the
stockpiles.

Page 201-8 PAVEMENT STRUCTURE January, 2019



—

STANDARD SPECIFICATIONS New 22N
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE r‘i‘inswviaék

PRODUCTION OF HIGHWAY AGGREGATES ITEM: 201

201.4.5 .3 Stockpiles shall be built in layers not exceeding 1.5 m in depth and each layer shall be
completed before the next layer is begun.

4 Forming of cone-shaped piles with conveyer belts, pushing up piles with a tractor and
dumping over the edge of stockpiles shall not be permitted.

.5 ltis the express responsibility of the Contractor to ensure that stockpiles contain material of
the specified quality and gradation and are of uniform distribution.

.1 Aggregates that become contaminated or mixed with other aggregates or segregated
shall be immediately removed from the stockpile(s).

201.4 .6 Sampling and Testing of Aggregates

.1 The crushed product shall be monitored for gradation throughout the period of the Work and
shall be accepted or rejected on the basis of the tests performed by the Engineer.

.2 Sampling and testing shall be carried out as indicated in Table 201-9.
.1 For gravel base, the frequency of testing for crushed particles will be a minimum of one
test per 10 000 tonnes produced or a minimum of two tests per contract, whichever is

greater.

.2 If the source approval test results for crushed particles is less than 45% crushed, the
frequency of testing will be increased to one test per 5 000 tonnes.

Table 201-9
Minimum Sampling And Testing Frequency
Minimum Frequency Per Shift
Procedure Standard(s) <50 mm > 75 mm
Sampling Aggregates ASTM D75 3 2
Reduction of Sample ASTM C702 3 2
Sieve Analysis ASTM C117, C136 3 2

NOTES: 1) Shiftis defined as one production crew’s daily work period.
2) Where production is greater than 4000 t per shift the minimum frequency of
testing shall be increased as determined by the Engineer.
3) Frequency of testing may also be reduced during low production, as
determined by the Engineer.

201.4.6 .3 Sample sizes smaller than those specified in ASTM D75 and C136 may be used for quality
control purposes, as indicated in Table 201-10

Table 201-10
Minimum Sieve Analysis Sample Sizes
Aggregate Cover Material
Type Size (mm) | Mass (g) || Size (mm) | Mass (9)
Base 25 5000 9.5 1000
Base/Shoulder Material 31.5 7000 12.5 1200
Subbase 50 10000 16 1500
Subbase 75 15000 19 2000
Subbase 100 20000
Subbase Pit Run 20000
NOTE: Field samples obtained under ASTM D75 shall be at least four times
larger than the above sieve analysis sizes.
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201.4.6 4 The Contractor shall be provided a copy of all test results as soon as they are available and
shall be notified immediately if any test result indicates that materials are being produced
outside of the specified limits.

201.4 .7 Aqggregates Produced Outside the Specified Limits

.1 The Contractor shall not place any material into the production stockpile after notification
under 201.4.6.4 that the material being produced is outside the specified limits.

.2 The Contractor shall “hold” the placement of material into the production stockpile or shall
stockpile all material being produced in separate and clearly defined “reject” stockpile(s)
once a test result indicates that the material being produced does not meet specification
and shall continue to do so until such time that 2 additional consecutive sieve analyses
show that material being produced is within the specified limits.

.1 Should only one test indicate material to be outside the specified limits, then following
the completion of 2 acceptable consecutive test results, the material held may be
placed in the production stockpile; otherwise the held material and any other production
shall be rejected from the Work until 2 acceptable consecutive test results are obtained.

.3 The sequence of material acceptance/rejection into production stockpiles is indicated in

Table 201-11.
Table 201-11
Schematic Representation of Handling Procedure
two consecutive tests within place in production stockpile
Specifications
one test outside hold in separate
Specifications stockpile(s)
next two tests within place in production stockpile
specification
one test outside hold in separate
Specifications stockpile(s)
following test outside reject material
Specificaton |
reject until two consecutive
tests within specification

201.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of tonnes of aggregate
processed and stockpiled, in accordance with this Item.

201.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for each size and type of
aggregate, as identified under the Contract.

Page 201-10 PAVEMENT STRUCTURE January, 2019



—

STANDARD SPECIFICATIONS New 22N
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE r‘i‘insw\'ﬁa&k

AGGREGATE BASE/SUBBASE ITEM: 203

203.1 DESCRIPTION

.1 This Item consists of supply and placement of Aggregate Base/Subbase.

203.2 MATERIALS
203.2 .1 General
.1 All materials shall be supplied by the Contractor.

.2 Aggregate Base/Subbase shall conform to the requirements of 201.2, 201.3 and 201.4, and
shall be of the type and size, as indicated in the Contract Documents.

203.3 SUBMITTALS

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

203.4 CONSTRUCTION

203.4 .1 General

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

.2 Aggregate Base/Subbase materials shall conform to the properties and specified gradation
requirements for the class of material specified, at the time of incorporation into the Work, and
up to the completion of the Contract.

.1 If the material incorporated into the Work does not conform with the specified properties
and/or gradation, the Contractor shall cease hauling from the source of supply and shall
immediately rectify the problem to the satisfaction of the Engineer.

.2 Any material found to be non-conforming to the specified material shall be removed from
the Work.

.3 The Contractor shall advise the Engineer of any changes in the source materials, at any
time during the course of the Work and sufficiently in advance so that random samples may
be taken and tests conducted by the Owner to determine the effects of the change.

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

203.4 .2 Placement
.1 The Contractor shall satisfy himself that the existing grade has been constructed to the lines
and grades as indicated in the Contract Documents prior to the commencement of the

Work.

.1 Any deficiencies in grade shall be noted and submitted in writing prior to the
commencement of the Work.
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203.4.2

.2 Aggregate Base/Subbase materials shall not be placed on inundated, soft, muddy, potholed,
rutted or frozen surfaces and Work shall progress only once the Work Area has been approved
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by the Engineer.

.1 Any ruts or potholes which appear in advance of the Aggregate placement shall be
eliminated by scarifying, shaping and compacting, or if necessary, by excavating the
unsuitable material and placing and compacting new material of the same quality.

Prior to the placement of Aggregate Base/Subbase, the slopes and ditches in the Work
Area shall have been shaped to the satisfaction of the Engineer, including any topsoil that

may be required.

The Aggregate Base/Subbase shall be spread evenly and compacted in lifts minimizing the

potential for segregation.

.1 The maximum Aggregate Subbase lift thickness shall be 300 mm.

Each lift of Aggregate Base/Subbase shall be bladed, shaped and compacted to produce the
required Profile and cross section.

The final grade after shaping and compaction shall be to the specified tolerances.

Spreading, shaping and compacting operations shall proceed simultaneously with the dumping
operations and the Contractor shall, at the completion of any Day, ensure that all material
placed is shaped and compacted to the specified density.

Crawler tractors and scrapers shall not be permitted for hauling or placing of Aggregate

Base/Subbase.

The Foreslope in the Aggregate Base/Subbase layers shall be constructed to be free of ruts,
ridges and/or undulations, to form a straight line Slope in cross section.

Aggregate Base/Subbase materials shall not be bladed onto the Subgrade Foreslope.

Any deterioration of the placement grade which appears during the course of the Work and is
directly or indirectly attributable to the Contractor shall be repaired to the satisfaction of the
Engineer before any Work may continue over this area.

The Contractor shall remove, from the Work Site, excess material and oversize stones which
have been bladed to the sides of the layer.

The Contractor shall maintain the finished grade to the specified tolerances and to the
specified density until the completion of the Contract.

The Engineer may accept the Work on contiguous 1 km long sections of Roadbed or the whole
length of Roadbed depending on conditions at the time of the Work.

Segregation

A

If the Contractor's methods result in segregation of the materials, as defined by
ASTM C125 and tested in accordance with ASTM C136, the Contractor shall cease Work

immediately.

.1 Segregation is the separation of particles of an aggregate causing a lack of uniformity in

their placement.
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203.4.3.1 .2 Surface segregation is discernible when there are visible patches of excessive rock or
sand.

.2 If segregation of materials occurs, then the Contractor shall submit a Work plan to scarify and
remedy the Work in place, or shall remove the segregated materials from the Work.

203.4 .4 Compaction
.1 The material shall be compacted in accordance with Item 936 to a minimum of 95% of the

maximum dry density.

203.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of tonnes of Aggregate
Base/Subbase supplied and placed, in accordance with this Item.

.2 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, will be calculated in accordance with Item 822.

203.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for each size and type of
Aggregate Base/Subbase, as identified under the Contract.
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204.1 DESCRIPTION

.1 This Item consists of supply and placement of Shoulder materials on the Roadbed Shoulder.

204.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.2 Shoulder material shall conform to the requirements of 201.2, 201.3 and 201.4 and shall be of
the type and size, as indicated in the Contract Documents.

.3 If specified for use in the Contract, RAP shall be made available by the Owner.

.1 RAP may be made available under Iltem 208 and/or from a stockpile location, as identified
in the Contract Documents.

.2 The Contractor shall be responsible to supply the material to the Work.

.3 The Contractor shall process the RAP to contain 100% passing the 50.0 mm sieve size, as
determined by ASTM C136, and shall be free of all lumps or clods and soil.

204.3 SUBMITTALS

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

204.4 CONSTRUCTION

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

.2 The placement of Shoulder material shall be carried out in a manner so as to avoid damage to
the adjacent and surrounding Roadbed.

.1 The Contractor shall be responsible, at his/her own expense, to repair any damage to the
adjacent and/or abutting finished surfaces resulting from this Work.

.3 Shoulder material shall be placed by Equipment specifically designed for that purpose.

.1 Any Shoulder spreader considered for the Work shall be constructed so that it shall not
place any Shoulder material on the Pavement.

.2 Shoulder material shall not be bladed onto the Subgrade Foreslope.

.4 The Contractor shall spread the Shoulder material evenly in lifts not exceeding 150 mm
uncompacted thickness and shall employ methods to limit segregation.

.1 Where surplus Aggregate Base has been windrowed along the Shoulder during the Work
under Item 205, the Contractor shall spread, shape and compact the windrowed material on
the Shoulder at his/her own expense, prior to placing any Shoulder material under this Item.
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204.4 .5 The Shoulder material shall be compacted in accordance with Item 936 to a minimum of 95% of
the maximum dry density, except as follows:

.1 RAP shall be compacted to the 97% of maximum density as determined by a test strip.

.6 The Contractor shall not permit more than 4 km of each lift of newly laid asphalt concrete to be
open to traffic without the Shoulder material operation being in progress.

.1 Regardless of the distance paved, each new lift of newly laid asphalt concrete shall not be
open to traffic for a period greater than 7 Days without Shoulder material being placed.

.2 Where the difference in elevation between the asphalt concrete and the Shoulder exceeds
70 mm in any portion of the Work, the Shoulder material placement operation shall
commence within 48 hours of the placement of the asphalt concrete.

.3 Where the difference between the finished Partial Depth or Full Depth Recycling and the
Shoulder exceeds 70 mm in any portion of the Work, the Shoulder material placement
operation shall commence within 48 hours of the completion of Partial Depth or Full Depth
Recycling.

.1 Low shoulders shall be immediately signed as per the Work Area Traffic Control
Manual.

.7 Shoulder material shall be placed in driveways and around guide posts as directed by the
Engineer.

.1 The Contractor shall undertake all handwork that may be necessary to complete the Work.

.8 Final shaping of the Shoulder material shall be consistent and continuous to the grade of the
abutting Pavement surface and shall extend at the specified Slope to the line of the Foreslope
and shall be blended and shaped to match the Foreslope intersection.

.9 The Contractor shall keep clean the adjacent Pavement surface and in all cases the Pavement
surface shall be free of Shoulder material prior to opening the Work Area to traffic.

.1 Excess Shoulder material remaining on the Pavement surface shall be removed by
sweeping.

204.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of tonnes of Shoulder material
supplied and placed in accordance with this Item.

204.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for each size and type of
Shoulder material, as identified under the Contract.

.2 The Contractor shall be subject to a penalty of $500.00 per Day, for each occurrence, if the
Shoulder material placement operation is not carried out in the prescribed period as defined in
204.4.6.
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205.1 DESCRIPTION

A

This Item consists of shaping and compaction of Aggregate Base to the specified lines and
grades.

205.2 MATERIALS

A

None required.

205.3 SUBMITTALS

A

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

205.4 CONSTRUCTION

A

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

All fine grading shall be carried out in accordance with Item 941 and/or to grades, slopes,
dimensions and tolerances as directed by the Engineer.

.1 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 and if necessary, the depth rutted
and/or displaced shall be scarified, reshaped and compacted to meet the requirements of
this Item.

The fine grading material shall be compacted in accordance with Item 936 to a minimum of 95%
of the maximum dry density. If paved Shoulders are specified, the Shoulders shall be fine
graded to the same elevation as the top of the adjacent surface.

On paving Contracts, materials remaining from fine grading operations shall be used to the
extent possible to complete the shouldering to the line and grade of the finished Pavement.

.1 If surplus material still remains after completion of shouldering then these materials shall
remain the property of the Owner and shall be removed from the Work Site as directed by
the Engineer.

.2 The Contractor shall be responsible to ensure that all Shoulders and Foreslopes are left in a
neat and uniform appearance.

205.5 MEASUREMENT FOR PAYMENT

A

The Quantity to be measured for payment shall be the number of square metres of fine grading
completed in accordance with this Item.

The area to be fine graded shall be defined as 300 mm beyond the edge of the Pavement line
unless otherwise noted in the Contract Documents.

205.6 BASIS OF PAYMENT

A

Payment for this Work shall be at the Unit Price.
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208.1 DESCRIPTION

.1 This Item consists of the removal, haulage and stockpiling of asphalt concrete from a Roadbed.

208.2 MATERIALS

.1 None identified.

208.3 SUBMITTALS

.1 The Contractor shall notify the Engineer a minimum of 3 Days in advance of the
commencement of the Work.

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

208.4 CONSTRUCTION

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

.2 The Contractor shall take care in full depth removal not to contaminate the RAP with the
underlying aggregate material.

.3 The Contractor shall provide, in partial depth removal, Equipment with a ski at least 7.6 m long
or approved equivalent, with automatic controls for the control of longitudinal grade.

.1 All loose material remaining after cold milling shall be swept to a granular shoulder or
picked up from paved Shoulders, gutters, or from under guide rail before reopening the
Work Area to traffic.

.2 If a transverse vertical cut is milled in the existing Pavement at the limit of the Work Area
the Contractor shall immediately construct with hot mixed asphalt concrete a temporary
smooth 1.5 m long taper, as shown in Standard Drawing 261-1.

.3 The Lanes shall be completed to the same location at the end of the Day's cold milling.
.4 There shall be no transverse slope control used.

.4 The Contractor shall remove all asphalt concrete from the faces of gutters, catch basins or
manhole frames and other Structures abutting the Work, in such a manner that the Structures

are not damaged, and the area after removal matches the grade of the adjacent removal area.

.5 The Contractor shall provide for the drainage of water from the cold milled area as determined
by the Engineer.

.6 The RAP shall remain the property of the Owner and shall be loaded and hauled to a stockpile
site as indicated in the Contract Documents or as directed by the Engineer.

.1 If the Contractor removes the specified thickness in more than one layer, then material from
each layer must be stockpiled separately, unless otherwise indicated in the Contract
Documents.
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208.4 .7 Proper stockpiling procedures shall be used and care taken not to contaminate or consolidate
the reclaimed asphalt concrete stockpile.

.1 If a potential for contamination of the RAP exists due to ground conditions at the stockpile
site a layer of clean, fine-grained material shall be evenly distributed as a base for the
stockpiles.

.2 The height of RAP stockpiles shall be a maximum of 3 m to limit the consolidation of the
stockpiled material and no loaders, crawler tractors, trucks or other Equipment shall be
permitted to travel on the stockpile.

.8 If the Contract Documents specify that the reclaimed asphalt concrete is to be used in a hot
recycled asphalt mix, the RAP shall be weighed prior to placement in the stockpile.

.9 The Contractor shall continuously maintain the Work Site free of potholes and standing water
and in a condition providing for the safe and efficient flow of traffic, from the time of removal,
until such time as the new asphalt concrete is placed.

.1 Hot mixed asphalt concrete shall be placed in the potholes; cold mix or RAP are acceptable
only as a temporary repair.

208.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of square metres of asphalt
concrete acceptably removed, hauled and stockpiled in accordance with this Item.

208.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for either full depth or partial
depth removal, as identified under the Contract.
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SHOULDER RUMBLE STRIPS ITEM: 210

210.1 DESCRPITION

A

This Item consists of the cold milling of rumble strips on the paved (asphalt concrete) Shoulders.

210.2 MATERIALS

A

None identified.

210.3 SUBMITTALS

A

2

The Contractor shall notify the Engineer a minimum of 5 Days prior to commencing the Work.

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

210.4 CONSTRUCTION

A

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

Rumble strips shall be cold milled on the outside paved Shoulder, right side in direction of
travel, at the locations indicated in the Contract Documents.

Rumble strips shall be a series of 400 mm x 150 mm rectangular troughs milled to a depth of 10
+ 2 mm at 150 mm spacing, parallel to and 200 mm outside the solid white edge line, as shown
on Standard Drawing 210-1.

To accommodate rumble strips the right Shoulder shall have a minimum 0.8 m of its width
paved at least 140 mm thick, and another 1.5 m paved or chipsealed.

.1 The outer edge of the rumble strip shall be a minimum of 100 mm inside that portion of
Shoulder that is full depth asphalt concrete.

Unless otherwise approved by the Engineer, rumble strips shall not be installed in the following
locations:

.1 Within 300 m of residential or commercial development;
.2 Within 30 m of a Structure with PC concrete deck (paved or bare); or

.3 Within 30 m of the beginning or end of tapers of auxiliary (deceleration or acceleration)
lanes, resuming beyond the gore area.

All cold-milled material resulting from the Work under this Item shall be removed from the
Roadbed within one hour after milling, to the satisfaction of the Engineer.
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SHOULDER RUMBLE STRIPS ITEM: 210

210.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of linear metres of Shoulder
along which rumble strips have been acceptably constructed in accordance with this ltem.

.1 The measurement shall be taken parallel to the white edge line of the travelled lane.

210.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall be at the Unit Price.
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SHOULDER SUBDRAIN ITEM: 231

231.1 DESCRIPTION
.1 This Item consists of the supply and installation of Shoulder subdrain and associated drain
outlet Structures.
231.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.2 Subdrain pipe shall be 100 mm diameter corrugated slotted plastic pipe, and shall meet the
following:

.1 PVC pipe and appurtenances shall be DR 35 conforming to CAN/CSA B182.2 and
perforated as per CAN/CSA B182.1 (Clause 4.1.5); or

.2 Corrugated polyethylene pipe and appurtenances conforming to ASTM F667.
.1 All subdrain pipe shall be pre-wrapped with a geotextile covering.

.3 All outlet pipe shall be solid corrugated plastic pipe and shall conform to the requirements of
CAN/CSA B182.1.

.4 All appurtenances shall conform to the requirements of CAN/CSA B182.1.
.5 Geotextile shall be Type N2 in accordance with 601.2.

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

231.3 SUBMITTALS

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

231.4 CONSTRUCTION

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

.2 The Contractor shall install the Shoulder subdrain system before paving.
.3 The subdrain trench shall be installed in the Shoulder of the Roadbed parallel to the edge of the
Pavement and shall be carried out in a manner, so as to avoid damage to the adjacent and

surrounding Roadbed.

.1 The Contractor shall be responsible, at his/lher own expense, to repair any damage to the
adjacent and/or abutting finished surfaces resulting from this Work.

.4 The subdrain shall be installed in accordance with the Standard Drawing 231-1.
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SHOULDER SUBDRAIN ITEM: 231
231.4 .5 The subdrain shall be installed as a continuous line with all joints being constructed with

2314 9

couplings compatible with the pipe supplied and in accordance with the manufacturer's
recommendations.

The material excavated from the subdrain trench shall be disposed of on the Shoulder of the

Roadbed and shall be uniformly graded across the width of the Shoulder prior to the placement

of shouldering material.

.1 If the excavated material is deemed, by the Engineer, to be waste then the excavated
material shall become the property of the Contractor and shall be disposed of outside the
Work Site.

All subdrain trench backfill shall be free-draining backfill and shall be placed in two equal layers
and each layer shall be thoroughly tamped.

The ends of each continuous line of subdrain shall be capped.

Subdrain Outlets

.1 All subdrain outlets shall be installed in accordance with the Standard Drawing 231-1.

.2 The Contractor shall install T-sections and the outlet Structures to the subdrain line at a
maximum of 300 m intervals along the run of the line and at the lowest point along sag
vertical curves and as directed by the Engineer.

.3 The subdrain outlets shall be installed as a continuous line from the T-section union to the
outfall.

.4 The trench for the subdrain outlet shall be excavated from the T-section at the subdrain to
the limit of the Foreslope.

.5 The outfall end of the subdrain outlet shall be protected in accordance with the Standard
Drawing 231-1.

.6 All corrugated pipe used for subdrain outlet construction shall be unslotted and shall be
graded to provide for positive gravity drainage from the subdrain to the outlet outfall.

.7 All outfall detail backfill shall be graded to match the surrounding Foreslope grade.

.8 The material excavated from the outlet trench shall be used for backfill of the subdrain
outlet trench.

.1 The trench backfill shall be placed in accordance with Item 936 and compacted to a
minimum of 95% of the maximum dry density.

.2 The trench shall be backfilled to match the surrounding grade.
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2315 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the linear metres of Shoulder subdrain and
the linear metres of subdrain outlets supplied and installed in accordance with this Item.

.2 The Shoulder subdrain shall be measured along the centreline of the pipe from end cap to end
cap for each continuous section of installation.

.3 The outlet Structures shall be measured separately as a unit complete from the T-section to the
finished Foreslope grade.

231.6 BASIS OF PAYMENT

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

January, 2019 PAVEMENT STRUCTURE Page 231-3



—

STANDARD SPECIFICATIONS New 22 Nouveau
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE - Brunswick

BITUMINOUS TACK COAT ITEM: 259

259.1 DESCRIPTION

.1 This Item consists of supply and application of a bituminous tack coat on an asphalt concrete or
Portland cement concrete surface.

259.2 MATERIALS
.1 All material shall be supplied by the Contractor.

.2 Tack coat shall be RS-1 or CRS-1 Grade asphalt emulsion and shall conform in all respects to
the provisions of ASTM D977 and D2397, respectively.

.3 Non-tracking emulsion shall be diluted with 40% water and shall meet the requirements of Table
259-1.

.1 Dilution of the emulsion shall be permitted at the terminal only.

Table 259-1
Non-tracking Emulsion Requirements (Prior to Dilute)

Test Type Specification Range
Minimum | Maximum

Test on Emulsion
SF Viscosity, 25°C, SFs 20
Sieve Test, 850um, % 0.1
Dist. Residue, 260°C 55
QOil Portion of Dist., % trace
Particle Charge (-) or (+)
Test on Residue
Penetration, 25°C, dmm 20 55
Ash Content, % 1.0

259.3 SUBMITTALS

.1 The Contractor shall notify the Engineer at least 3 Days in advance of the application of
bituminous tack coat.

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

259.4 CONSTRUCTION

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

.2 Bituminous pressure distributors shall be capable of applying tack within +5% of established
application rates, and at a continuous and uniform rate both longitudinally and transversely.

.3 Distributors shall be equipped with a tank gauge and measuring stick graduated in litres, and a
sampling valve.
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259.4 .4 The Contractor may place the bituminous tack coat by brushing or spraying at longitudinal and
transverse joint locations.

.5 Bituminous tack coat shall be applied only when the surface to be treated is dry.

.1 Immediately prior to the application of the bituminous tack coat, the surface to be treated
shall be swept clean.

.6 The Contractor shall protect through traffic and adjacent Highway/Structure appurtenances from
any bituminous tack coat overspray.

.1 The Contractor shall be responsible to remove any bitumen adhering to these surfaces.

.7 Bituminous Tack Coat shall be applied in a uniform manner, without streaking at the rates
indicated in the Contract Documents.

.8 Temperature of the bituminous tack coat when applied shall be between 38°C and 66°C.

.9 Bituminous tack coat shall be allowed to cure for such a time as approved by the Engineer, and
traffic shall be diverted around freshly sprayed surfaces until the bituminous tack coat has set.

.10 Bituminous tack coat application widths shall be such that approximately one-half the Pavement
width is left open to traffic with no tack coat applied.

.1 Bituminous tack coat applications shall be strictly limited in length, to minimize
inconvenience to the public and shall be kept within the asphalt concrete Work Area.

.2 The Work shall be planned so that tacked surfaces shall be covered with asphalt concrete
to within 200 m of the tacked length before opening the Work Area to traffic and at the end
of the Day's Work.

.3 The Contractor shall be responsible to reinstate any bituminous tack-coated surface which
becomes fouled due to weather and/or traffic.

2595 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of square metres of bituminous
tack coat supplied and applied in accordance with this Item.

259.6 BASIS OF PAYMENT

.1 Payment for this Work shall be at the Unit Price.
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DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE DIUNSWIC

ASPHALT CONCRETE - END RESULT SPECIFICATION (ERS) ITEM: 261

261.1 DESCRIPTION
261.1 .1 General

.1 This Item consists of the supply and placement of hot mixed asphalt concrete, recycled
asphalt concrete and warm mixed asphalt concrete.

.2 The asphalt concrete shall be identified by the following mix designations:

Hot mixed asphalt concrete base mix - B.

Hot mixed asphalt concrete base/surface mix - C.

Hot mixed asphalt concrete surface mix - D.

Hot mixed recycled asphalt concrete base mix - HRB.

Hot mixed recycled asphalt concrete surface mix - HRD.
Warm mixed asphalt concrete base mix - WMA-B.

Warm mixed asphalt concrete base/surface mix - WMA-C.
Warm mixed asphalt concrete surface mix - WMA-D.

oONOURAWN R

.3 It shall be the Contractor’s responsibility to provide an acceptable product as specified.
.1 The Contractor shall implement and maintain a quality control system that shall provide
assurance that all components, as well as end result products, submitted to the Owner
for acceptance, conform to the Contract requirements.

.2 This responsibility is without regard to whether the products are manufactured by the
Contractor or purchased from suppliers or subcontractors.

4 Quality assurance tests shall be performed, by the Engineer, on random samples taken
either at the job site or at the supplier’s plant.

261.1 .2 Definitions

261.1.2 .1 End Result Specification (ERS)

.1 ERS - a Specification under which the Engineer monitors the Contractor’s control of the
process that produces the items of construction and accepts or rejects the end product
according to a specified quality assurance plan; the Contractor is entirely responsible
for quality control; end product acceptance is the responsibility of the Owner and
includes a statistically oriented program of quality assurance testing.

.1 Work Category — the work will be classified as Work Category 1 - Blended Quality
Assurance/Quality Control (Blended QA/QC), Work Category 2, Work Category 3 or
Work Category 4. The category defined will apply to all asphalt concrete produced.
The categories are determined by the Department based on the total estimated
tonnage of the Work as per the Contract Documents.

261.1.2 .2 Design Mix Formula (DMF)

.1 DMF - the Laboratory determination of the precise proportions of asphalt binder and
aggregates to be blended together to meet the specified properties for the asphalt
concrete mix.
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261.1.2 .3 Job Mix Formula (JMF)

.1 JMF - the establishment of the single definite percentage passing the 4.75 mm and 75
um sieve fraction of aggregate and the asphalt binder content that shall produce the
desired mix properties under field conditions.

.1 Percentage of constituent materials to be listed on the JMF sheet.

261.1.2 .4 Asphalt Binder Content

.1 Design Asphalt Binder Content - the asphalt binder content established by the DMF.
.2 Approved Asphalt Binder Content - the asphalt binder content determined by the JMF.

.3 Actual Asphalt Binder Content - the amount of asphalt binder in the mix as determined
by ASTM D2172 or DTI Asphalt Concrete Quality Assurance Technician Certification
Manual, Procedure # 9.

26112 5 Lot

.1 Lot - a portion of the Work being considered for acceptance and is further defined by
the Work Category, described in the following sections:

.1 Work Category 1 — a Lot will be defined as 2400 t £ 50 t where approved changes
to the Job Mix Formula have not occurred.

.1 For loose samples, each Lot shall be divided into 3 approximately equal
segments and one sample taken from each segment.

.2 For core samples, each Lot shall be divided into 5 approximately equal
segments and one core sample taken from each segment.

.3 If it is the last time the mix is produced with this criterion the following shall
apply:

.1 If the plant production is 800 t or less the production shall be added to the
Lot.

.1 For plant production of 800 t or less, one additional random loose
sample will be obtained.

.2 If the plant production is more than 800 t but less than 2400 t, the
production shall be designated as a Lot.

.2 Work Category 2 and Work Category 3 — a Lot will be defined as 1500 t + 50 t
where approved changes to the Job Mix Formula have not occurred.

.1 For loose samples, each Lot shall be divided into 3 approximately equal
segments and one sample taken from each segment.

.2 For core samples, each Lot shall be divided into 4 approximately equal
segments and one core sample taken from each segment.

.3 If it is the last time the mix is produced with this criterion the following shall
apply:
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261.1.2.5.1.2.3 .1 If the plant production is 800 t or less the production shall be added to the
Lot.

.1 For plant production of 800 t or less, one additional random loose
sample will be obtained.

.2 If the plant production is more than 800 t but less than 1500 t, the
production shall be designated as a Lot.

.3 For Work Category 4 — a Lot will be defined as the total tonnage of each mix type
placed.

.1 One loose mix sample shall be taken from each lot.

.1 The loose mix sample shall be obtained from the estimated Lot tonnage as
directed by the Engineer.

.2 For core samples, each Lot shall be divided into 3 approximately equal
segments and one core sample taken from each segment.

4 A separate Lot shall be established if, in the Engineer's opinion, conditions of
construction indicate that it is likely that a portion of a Lot shall be significantly
different from the remainder of that Lot.

.5 The Contractor may request to end the Lot before the Lot is completed.

.1 The Engineer must obtain one QA sample and results of the QA sample(s) are
binding.

.1 No appeals will be allowed.

261.1.2 .6 Stratified Random Sample

.1 Stratified Random Sample - the division of the Lot into 3 or more areas or segments; a
random sample is taken from each area or segment in an unbiased way.

261.1.2 .7 Sample Mean

.1 Sample Mean - the arithmetic mean of a set of 3 or more test results constituting the
sample.

261.1.2 .8 Mean of the Deviations

.1 Mean of the Deviations - the sum of the absolute values of the deviations from the JMF
or the air voids (4.00%) divided by the number of tests in the Lot.

261.1.2 .9 Specified Thickness

.1 Specified Thickness - the specified application rate divided by the bulk relative density
obtained from the core samples.
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261.2 MATERIALS

261.2 .1 Material Properties

261.2.1 .1 Asphalt Binder

.1 Asphalt binder shall be supplied by the Contractor.
.2 The asphalt binder grade shall be as specified in the Contract Documents.

.3 Performance Grade (PG) asphalt binder shall meet the requirements of
AASHTO M332, Table 1 - Performance Graded Asphalt Binder Specification.

.1 When the selected WMA technology requires that additives be added to the asphalt
binder, acceptance of the asphalt binder shall be based on the samples that contain
the WMA additive.

4 When anti-Stripping admixtures are required, the asphalt binder grade shall meet the
specified requirements of 261.2.1.1.3, after the addition of the required admixtures.

261.2.1 .2 Coarse Aggregate

.1 Coarse aggregate shall be supplied by the Contractor.

.2 The coarse aggregate shall be prepared by crushing rock or gravel and shall consist of
hard, sound, durable particles, free from adherent coatings, shale, clay, loam, schist and
other soft or disintegrated pieces, or other deleterious substances.

.3 Coarse aggregate is the portion retained on the 4.75 mm sieve, tested in accordance with
ASTM C136, and shall meet the physical requirements of Table 261-1.

.4 Coarse aggregate may be produced from pit run gravel by crushing the fraction retained
on the 31.5 mm sieve, provided that no more than 10% of the retained material passes
the 31.5 mm sieve, as determined by ASTM C136 and C117.

.5 Coarse aggregate may also be accepted or rejected on the basis of past performance.

261.2.1 .3 Fine Aggregate

.1 Fine aggregate shall be supplied by the Contractor.

.2 Fine aggregate shall be prepared by crushing rock or gravel or screening a manufactured
sand and shall consist of hard, sound, durable particles free from adherent coatings,
shale, clay, loam, schist and other soft or disintegrated pieces, or other deleterious
substances.

.3 Fine aggregate shall be the portion passing the 4.75 mm sieve, when tested in
accordance with ASTM C117 and C136, and shall meet the physical requirements of
Table 261-1.
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Table 261-1

Superpave Asphalt Concrete Mix Requirements

Type Type Type
Sieve Size B/HRB/WMA-B C/WMA-C D/HRD/WMA-D
ASTM Designation % (by mass) Passing Each Sieve
Coarse Aggregate 25.0 mm 100.0 - -
19.0 mm 84.0-98.0 - -
16.0 mm 72.0-94.0 100.0 -
12.5 mm 60.0-87.0 88.0-98.0 100.0
9.5 mm 51.0-75.0 68.0-90.0 76.0-98.0
6.3 mm 41.0-66.0 54.0-77.0 60.0-84.0
Fine Aggregate 4.75 mm 34.0-60.0 46.0-69.0 52.0-70.0
2.36 mm 22.0-50.0 28.0-58.0 36.0-65.0
1.18 mm 12.0-42.0 20.0-50.0 25.0-55.0*
600 um 6.0-32.0 13.0-40.0 16.0-44.0
300 um 3.0-20.0 7.0-27.0 8.0-26.0
150 pm 2.0-8.0 3.0-10.0 4.0-12.0
75 pm 2.0-6.0 (B) 2.0-6.0 2.0-6.0
2.0-6.5 (HRB)
*Note: For 75 gyration mix the percent passing the 1.18 mm sieve shall be 20.0 — 55.0.
Physical Requirements For Asphalt Concrete
Air Voids % 3.0-5.0 3.0-5.0 3.0-5.0
VMA % (min) for 100 gyration mix 135 14.5 155
VMA % for 75 gyration mix 13.5-15.0 145 -16.0 15.5-17.0
Voids Filled with Asphalt % 70.0-75.0 70.0-75.0 70.0-77.0
TSR (Average of Conditioned & Freeze/Thaw
(TSR vglues) %(min) ASTM D4867 80.0 80.0 80.0
Dust to Binder Ratio 0.6-1.2 0.6-1.2 0.6-1.2
Physical Requirements For Coarse Aggregate
Freeze/Thaw % (max) DTI Method
0.3 to < 3 million Design ESALs 16.0 14.0 14.0
= 3 million Design ESALs 14.0 12.0 12.0
Micro-Deval %(max) MTO LS - 618
0.3 to < 3 million Design ESALs 20.0 16.0 16.0
2 3 million Design ESALs 18.0 15.0 15.0
Petrographic No.(max)" MTO LS - 609
0.3 to < 3 million Design ESALs 250 200 200
= 3 million Design ESALs 230 180 180
Flat & Elongated Particle %(max @4:1)
DTI Method
0.3 to < 3 million Design ESALs 25.0 20.0 20.0
> 3 million Design ESALs 20.0 15.0 15.0
Crushed Particles DTI Method
0.3 to < 3 million Design ESALs 60 70 70
= 3 million Design ESALs (min % by wt., one face) 95 95 95
= 3 million Design ESALs (min % by wt., two face) 80 80 80
Absorption %(max) ASTM C 127 1.50 1.50 1.50
*Note: Not mandatory, the Owner reserves the right to obtain a Petrographic No.
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Table 261-1 continued

Type Type Type

Physical Requirements For Fine Aggregate B/HRB/WMA-B C/WMA-C D/HRD/WMA-D

Micro-Deval % (max) MTO LS - 619
0.3 to < 3 million Design ESALs 22.0 18.0 18.0
= 3 million Design ESALs 20.0 17.0 17.0
Uncompacted Void Content % (min) ASTM C1252 45.0 45.0 45.0
NOTE: The allowable Micro-Deval surface Fine Aggregate shall be Max % Loss=19.0, if the Micro-Deval on
Coarse Aggregate is <12.0, provided that the Coarse Aggregate is from the same source.

261.2.1.3 .4 Fine aggregate may be produced from pit run gravel by crushing the fraction retained
on the 6.3 mm sieve, provided that no more than 5% of the retained material passes the
31.5 mm sieve, as determined by ASTM C136 and C117.

.1 Material produced as per 261.2.1.2.4 and passing the 4.75 mm sieve, may be used
as fine aggregate.

.5 Fine aggregate may also be accepted or rejected on the basis of past performance.

.6 Washed materials shall be stockpiled for at least 24 hours to allow free water to drain
from the aggregate and to allow the material to attain uniform moisture content.

261.2.1 .4 Blending of Aggregates

.1 Blending of aggregates shall be allowed only to meet the grading requirements and/or
to increase the percentage of crushed particles.

.2 Blending shall be performed at the asphalt plant cold feed units to produce a consistently
graded product.

261.2.1 .5 RAP
.1 If applicable to the Contract:

.1 RAP shall be supplied by the Owner in designated stockpiles or obtained by the
Contractor under Item 208.

.2 The Contractor shall be responsible for the incorporation of RAP into the asphalt
concrete mix.

.3 The Contractor shall be responsible for collecting 6 RAP samples during the milling
operation, spaced equally over the portion of the milling area needed to produce the
recycled mix.

.1 The Contractor shall be responsible to deliver the RAP samples obtained for

testing to the Owner’s Central Laboratory in Fredericton, during normal working
hours.

261.2.1 .6 Blending Sand
.1 Blending sand shall be supplied by the Contractor.

.2 Blending sand shall be used to obtain acceptable physical asphalt concrete mix
properties as outlined in Table 261-1.
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261.2.1.6 .3 The maximum mass of blending sand to be used in the total asphalt concrete mix shall
not exceed 10% of the total mass.

.4 Blending sand shall have 100% passing the 9.5 mm sieve prior to the introduction into
the coldfeed at the plant.

261.2.1 .7 Anti-stripping Admixtures

.1 Anti-stripping admixtures shall be supplied by the Contractor.

.1 The requirement for an anti-stripping admixture is determined at the asphalt concrete
mix design stage.

.2 The Owner has approved the following anti-stripping admixtures listed below for use
in the Work.

Redicote 82-S Pave Bond T Lite
Redicote C-3082 Travcor 4505
Redicote C-2914 Innovalt W

Rediset LQ-1102
AD-here LOF 65-00
AD-here 7700

Evotherm M1
Cecabase RT 2N1

.2 The type and dosage of all asphalt binder anti-stripping admixtures shall be noted on the
delivery slip.

261.2.1 .8 WMA Materials
.1 The Contractor shall supply all materials required for production of WMA.

.2 The Contractor shall obtain from the supplier all information required for the proper
preparation, handling, storage and use of their materials.

.3 The Owner has approved the following Warm Mix Technologies listed below for use in the

Work:
Evotherm M1 Sonne Warmmix
Advera Cecabase RT

Gencor Ultraform GX
Astec Double Barrel Green Foaming
Cecabase RT 2N1

ALmix Foaming Systems
Meeker Foaming Systems
Rediset LQ
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261.2 .2 Composition of Asphalt Concrete Mix

261.2.2 .1 Asphalt Binder Content

.1 For the purpose of establishing the Unit Price for asphalt concrete the Bidder shall
assume an asphalt binder content for the asphalt concrete mix as follows:

.1 Asphalt Concrete “B™: 4.8% of the total specified tonnage.
.2 Asphalt Concrete “C™: 5.7% of the total specified tonnage.
.3 Asphalt Concrete “D”: 6.0% of the total specified tonnage.
.4 Asphalt Concrete “HRB": 3.1% of the total specified tonnage.
.5 Asphalt Concrete “HRD": 5.0% of the total specified tonnage.
.6 Asphalt Concrete “WMA-B”: 4.8% of the total specified tonnage.
.7 Asphalt Concrete “WMA-C”: 5.7% of the total specified tonnage.
.8 Asphalt Concrete “WMA-D": 6.0% of the total specified tonnage.

261.2.2 .2 Mix Design

261.2.2.2 .1 Responsibility for Design Mix Formula

.1 Preparation and submission of the asphalt DMF for the Owner’s approval is the
responsibility of the Contractor.

.1 The Contractor shall use Professional Engineering services and a qualified
testing Laboratory, to assess the aggregate materials proposed for use and to
carry out the design of the asphalt concrete mix.

261.2.2.2 .2 Requirements for Design Mix Formula

.1 The asphalt concrete mix design shall follow AASHTO R35 Standard Practice for
Superpave Volumetric Design for Hot-Mix Asphalt (HMA), AASHTO R30-02
Standard Practice for Mixture Conditioning of Hot-Mix Asphalt (HMA) and AASHTO
T312 Standard Method for Preparing and Determining the density of Hot-Mix
Asphalt (HMA) specimens by means of Superpave Gyratory Compactor.

.1 The asphalt concrete mix design, at the Design Asphalt Content, shall meet the
requirements in Table 261-1 for the Asphalt Concrete Mix Type specified.

.2 The amount of RAP in the hot mixed recycled asphalt concrete base mix shall be
30%+5% of the total weight of the combined materials.

.3 The amount of RAP in the hot mixed recycled asphalt concrete surface mix shall be
15%+5% of the total weight of the combined materials.

261.2.2.2 .3 Approval of Design Mix Formula / Aggregate Source Approval

.1 All submissions shall include the Contract number.

.2 The material samples shall be tagged and indicate the Contract number, the
location of the source, pit/quarry ID number as indicated by the Engineer, the
sample location, and the type/size of the material.
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261.2.2.2.3.2 .1 Sampling of the aggregates for the DMF/aggregate source approval for the
asphalt concrete mix production for the year shall not be undertaken until:

.1 At least 30% of each aggregate type is in stockpile, when the tendered
Quantity for the mix designation is less than 10 000 t; or

.2 At least 2 000 t of each aggregate type is in stockpile, when the tendered
Quantity for the mix designation exceeds 10 000 t.

.2 Sampling of the aggregate shall be done by the Contractor in the presence of
the Engineer and delivered to the Owner’'s Central Laboratory in Fredericton,
during normal working hours.

.1 The Engineer shall require up to 21 Days from the date the aggregate
samples are received at the Owner’s Central Laboratory in Fredericton to
the date of notification of the evaluation of the material.

.3 The Contractor shall submit the DMF including the following information/materials to
the Engineer for approval at a location(s) designated by the Engineer.

.1 A list of all constituent materials, including aggregate source(s), blending sand
source(s), asphalt binder source, warm mix additive supplier and anti-stripping
admixture supplier.

.2 The average gradation of each aggregate to be used in the asphalt concrete
mix.

.3 The percentage by mass of each aggregate (including blending sand) to be
used in the asphalt concrete mix.

4 The asphalt concrete mix design gradation of the combined aggregate
(including blending sand).

.5 Other characteristics of the combined aggregate specified in Table 261-1.

.6 All Superpave mix design characteristics, including bulk relative density
specimen mass, graphs used in arriving at the final asphalt concrete mix
design, the bulk relative density of each individual material and the combined
aggregates, and the asphalt absorption of the combined aggregates.

.7 Samples of the aggregate: (8)-18 kg samples of coarse aggregate,
(10)-18 kg samples of fine aggregate, (2)-18 kg samples of blending sand, and
0.5 L of anti-stripping admixture, if necessary.

.8 A sample of the asphalt binder (4 L/mix).

.9 In order to calibrate the ignition oven, additional samples are required:
(3)-18 kg samples of coarse aggregate, (3)-18 kg samples of fine aggregate,
(1)-18 kg sample of blending sand, and 3 L/mix of asphalt binder, shall be
required to be delivered to a lab designated by the Engineer.

.4 The Engineer shall require up to 8 Days from the time of receipt of the DMF, for
evaluation by the Owner’s Laboratory.
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261.2.2.2.3.4 .1 The evaluation period shall include verification of the asphalt concrete mix
design, moisture sensitivity testing, and verification of the bulk relative densities
of the coarse and fine aggregates and blending sand(s).

.1 In case of discrepancy in the bulk relative density values of the aggregates
or blending sand(s), the Engineer's results shall prevail.

.5 If the DMF does not meet the requirements of Table 261-1 it shall be rejected.

.1 The Engineer shall provide a written explanation to the Contractor that details
why the DMF failed.

.2 The Contractor shall then provide another complete DMF and re-submit it to the
Engineer for approval.

.6 The Engineer shall not accept any asphalt concrete mix produced prior to the
Contractor receiving written approval of the DMF from the Engineer.

.7 Once the DMF has been approved, the Engineer shall prepare samples of the
combined aggregates and a sample of the asphalt binder for calibration of the
ignition furnace to be used for the quality assurance.

.1 The Engineer shall deliver the calibration samples to the quality assurance
laboratory.

.2 The Engineer shall complete calibration of the ignition furnace within 3 Days of
approval of the DMF.

.8 The Contractor shall be responsible to pay the Owner's associated costs if the
Contractor submits for evaluation more than one asphalt concrete mix design per
Contract conventional mix designation.

.1 Testing costs incurred by the Owner shall be charged as per DTl Standard
Laboratory Rate Schedule.

261.2.2.2 .4 Approval of Job Mix Formula

.1 The Contractor shall submit the JMF to the Engineer prior to beginning production.
The Contractor’s submission shall include the following information:

.1 The percentage by mass of each aggregate (including blending sand) to be
used in the asphalt concrete mix.

.2 The percentage by mass passing the 4.75 mm and the 75 um sieves of the
combined aggregates and blending sand

.3 The asphalt binder content as a percentage of the mass of the total mix.
.4 The asphalt binder grade and the asphalt binder supplier.
.5 The production and compaction temperature.

.6 The type of Warm Mix and/or anti-stripping admixture.

Page 261-12 PAVEMENT STRUCTURE January, 2019



—

STANDARD SPECIFICATIONS BNew@Nouveauk
DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE DIUNSWIC

ASPHALT CONCRETE - END RESULT SPECIFICATION (ERS) ITEM: 261

261.2.2.2.4 .2 The JMF, when compared to the DMF, shall be within the following limits:
.1 +3% for material passing the 4.75 mm sieve.
.2 +0.8% for material passing the 75 um sieve.
.3 £0.2% for asphalt binder.

261.2.2.2 .5 JMF Adjustments During Production

.1 Adjustments to the JMF shall be submitted to the Engineer prior to the start of Lot
production.

.2 The Contractor shall submit a revised DMF in accordance with 261.2.2.2 for a change
in source of aggregate used in the asphalt concrete mix.
261.3 SUBMITTALS

.1 The Contractor shall submit, in writing, the proposed source(s) of supply of coarse aggregate and
fine aggregate for approval by the Engineer.

.2 The Contractor shall notify the Engineer 3 Days in advance of the commencement of the
production of asphalt concrete mix.

.3 The Contractor shall submit in writing, the proposed supplier of the asphalt binder.
.1 The Contractor shall supply, upon request, a sample of the asphalt binder (2 L/mix) and a
sample of any proposed admixture(s), in a volume proportional to the asphalt binder

sample.

.2 The Contractor shall supply, upon request, the optimum mixing and compaction temperature,
for PG asphalt binders.

.3 The Contractor shall submit at the time of delivery to the plant the refinery certification and
delivery slip for each tanker load of asphalt binder.

.4 If the source of supply of the asphalt binder changes during the Work, the Contractor shall
submit in writing the proposed change prior to using the new asphalt binder supply in the
Work.

.4 Other submittals are required for this Item and are contained within the sections applicable to
the specific phase of the Work being undertaken.

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

261.4 CONSTRUCTION

261.4 .1 General

.1 The Contractor shall carry out the Work as indicated in the Contract Documents and/or as
specifically directed by the Engineer.
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261.4 .2 Equipment

261.4.2 .1 General

261.4.2 2

.1 Equipment shall be designed and operated to produce an end product complying with
the requirements of this Specification.

.2 Equipment used shall be of adequate rated capacity and shall be in good working order.

Mixing Plant

.1 The asphalt mixing plant and its components shall meet the requirements of

ASTM D 995 and the Contract Documents.

261.4.2 .3 Placing Equipment

A

Mechanical self-powered pavers shall be capable of spreading mixture true to line, grade
and cross-Slope.

Pavers shall be equipped with hoppers and distributing screws to place mixture evenly in
front of the screeds.

Pavers shall be equipped with vibrating screeds and shall be capable of spreading
mixtures, without segregation and with a smooth and uniform textured surface, to the
required thickness and in widths from 3 m to 5 m.

.1 Screeds shall be equipped with heaters which are capable of preheating the entire
screed and screed extensions.

The Contractor shall provide a 3 m straight edge with each paver.

Pavers shall be equipped with automatic screed controls.

.1 The longitudinal grade control shall be equipped to operate from either side of the
paver and be capable of providing longitudinal grade control as well as matching

longitudinal joints.

.2 The Contractor shall use a minimum 12 m ski/floating beam or an approved
equivalent for longitudinal grade control.

.1 A joint matching shoe may be used to control longitudinal grade of subsequent
mats placed adjacent to the original mat.

.3 A calibrated Slope indicator shall be installed in a readily visible location on each
paver.

Longitudinal grade control shall be used on all lifts.

Vibrating hydraulic screed extensions and vibrating bolt-on screed extensions shall be
used in placing mat widths greater than 3 m.

.1 Hydraulic strike-off extensions are only acceptable when laying mats of irregular
widths outside of the driving Lanes.

.2 Screed cut off shoes may be used when placing widths less than 3 m.
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261.4.2 .4 Compaction Equipment

.1 Compaction Equipment shall consist of at least one of each of the following:
.1 Vibratory roller having a minimum mass of 8 t.

.1 Paving in echelon on the driving lanes shall require the use of two vibratory
breakdown rollers.

.2 When the rate of placement exceeds 250 tonnes per hour (tph), the Contractor
shall use two vibratory rollers.

.2 Pneumatic-tired roller.

.1 A combination steel-drum vibratory/pneumatic tire roller may be used in place of
the vibratory and pneumatic rollers.

.2 Paving in echelon on the driving lanes shall require the use of two pneumatic-
tired rollers.

.3 Steel-drum tandem finish roller.
.1 Use of a steel-drum finish roller on base courses shall be optional.

.2 All rollers with rubber tires shall be equipped with a means to prevent the asphalt mix
from adhering to the rubber tires.

.1 Hydrocarbon fuels or solvents shall not be used.

261.4.2 .5 Material Transfer Vehicle (MTV)

.1 Material transfer vehicles shall be used for placement of asphalt concrete, and shall be
self-propelled equipment capable of transferring asphalt concrete from the hauling
equipment into the paver, and shall have the following characteristics:

.1 Minimum storage capacity of 20 t;

.2 A conveyor system to transfer asphalt concrete from the hauling equipment to the
paver hopper insert; and

.3 An auger system in the MTV or paddle mixers in the hopper insert to remix the
asphalt concrete prior to discharge from the hopper insert.

261.4 .3 Production and Placement of Asphalt Concrete Mix

261.4.3 .1 Production of Mix

.1 Asphalt concrete shall meet the requirements of Table 261-6.
.2 For the plant mix, the TSR shall meet the requirements of Table 261-1.
261.4.3 .2 Trial Mix

.1 Trial mixes are the property of the Contractor and shall be placed outside the Work Site,
unless otherwise authorized by the Engineer for the purpose of padding or patching.
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261.4.3 .3 Mixing and Temperatures

A

Mixing temperature for all types of plants shall be such that the temperature of the
asphalt concrete mix when discharged from the mixer unit shall be controlled within
+5°C of the temperature requirement of the DMF, unless otherwise authorized by the
Engineer.

.1 The maximum mixing temperature for hot mixed asphalt concrete shall be 165°C or
the temperature recommended by the asphalt binder supplier.

.2 The maximum temperature of the WMA mix shall be as specified by the WMA
additive supplier.

The heating of the asphalt mix shall be controlled to prevent the fracture of the aggregate
and damage to the asphalt binder.

.1 The system shall be equipped with automatic burner controls and shall provide a
printed record of the mix temperature at discharge.

.2 The asphalt binder recovered by extraction from the asphalt mix shall meet the
requirements of the Pressure Aging Vessel (PAV) as specified in AASHTO M332,
Table 1 - Performance Graded Asphalt Binder Specification.

Overnight storage in silos shall not be permitted.

Reclaimed asphalt concrete shall not be exposed to direct flame during and/or after
introduction into the plant.

Moisture Content:

.1 The maximum moisture content allowed in the asphalt concrete mix as it is
discharged from the mixing unit shall be 0.10%.

.2 The aggregate shall be dried sufficiently so that visual evidence of moisture, such
as but not limited to the presence of foaming, slumping or Stripping of the mix, does
not occur.

During paving operations the Contractor shall produce only the asphalt mix(es)
identified in the Contract.

When producing Hot Recycled Asphalt, the Contractor shall submit the daily production
summary from the plant operating system detailing the following daily mix proportions:

.1 The virgin combined aggregate, from the belt scale.
.2 The Recycled Asphalt Pavement (RAP), from the belt scale.

.3 The amount of virgin asphalt binder incorporated into the mix, from the AC pump.

261.4.3 .4 Transportation of Asphalt Concrete

.1 Trucks for transporting asphalt concrete shall have tight, metal boxes free of foreign

materials.
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261.4.3.4 2

Loads shall be covered with tarpaulins of sufficient size to overhang the fully loaded
truck boxes and be tied down on three sides and the front shall be tight to the box of the
truck or shielded to prevent air infiltration.

Truck boxes may be lightly lubricated with an environmentally acceptable release
agent, as required, but must be raised and drained after each application and before
loading.

.1 Hydrocarbon fuels or solvents shall not be used.

Tarpaulins shall be rolled back and the hot asphalt concrete shall be uncovered
immediately prior to dumping the load into the paver.

261.4.3 .5 Timing of Paving Operations

A

4

Paving operations shall not commence in the spring until the DTI weight restrictions are
lifted or continue after the dates specified in Table 261-2 without written permission of
the Engineer.

Table 261-2
Cut-off Dates for Paving
County Surface mixes Base mixes
Gloucester, Madawaska, October 07 October 22
Restigouche, Victoria
All others October 22 October 31

Paving operations shall only be conducted during Daylight hours unless specifically
altered by written approval of the Engineer.

The placement of the new asphalt concrete mix shall commence within 14 Days of the
commencement of the cold milling operation and shall continue on a daily basis until the
entire milled surface has received a lift of asphalt concrete.

When the RAP is being reused in a recycled asphalt concrete mix, the placement of the
asphalt concrete shall commence within 21 Days of the commencement of the cold
milling operation and shall continue on a daily basis until the entire milled surface has
received a lift of asphalt concrete.

261.4.3 .6 Placing Asphalt Concrete

A

The Contractor shall place asphalt concrete on a dry surface.

.1 Asphalt concrete shall not be placed under adverse weather conditions of
precipitation.

.2 When placing asphalt concrete surface mix, the surface temperature of the material
to be overlaid shall be a minimum of 5°C.

When paving on Aggregate Base, the Aggregate Base must be free from standing
water.

All prepared surfaces shall be cleaned of loose or foreign material prior to placing of the
asphalt concrete.

.1 Milled and aged asphalt concrete surfaces shall be treated with bituminous tack
coat in accordance with Item 259 prior to the placing of asphalt concrete.
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261.4.3.6

4

.10

A1

A2

A3

14

Existing approaches to railway crossings and Bridge Structures, or areas adjacent to
paved surfaces or other Structures, shall be removed to the depths shown on the
Contract Documents or as directed by the Engineer.

.1 The removed material shall be disposed of and the exposed surfaces shall be
prepared as identified in the Contract Documents or as directed by the Engineer.

Contact edges of existing mats and contact faces of curbs, gutters, manholes,
Sidewalks and Bridge Structures shall receive an application of tack before placing the
asphalt concrete.

The temperature prior to initial compaction shall be:
.1 A minimum of 115°C for hot mixed asphalt concrete.
.2 A minimum of 90°C for warm mixed asphalt concrete.

The maximum temperature of the hot mixed asphalt concrete shall be 165°C or the
temperature recommended by the asphalt binder supplier.

The maximum temperature of the WMA behind the screed shall be 125°C.

.1 The allowable maximum temperature of the WMA behind the screed may be
increased for Work after October 1, if approved by the Engineer.

.2 The temperature shall be checked with a calibrated stem thermometer or
temperature probe.

When laying base and/or surface course the alignment of the paver shall be controlled
by a standard method, such as following a stringline, placed by the Contractor from an
alignment designated by the Engineer.

Irregularities in alignment and grade along the outside edge of the asphalt concrete
shall be corrected by the addition or removal of asphalt concrete before the edge is
rolled.

The cross slope of the asphalt concrete surface shall be within + 0.5 % (x15 mm when
measured over 3 m, perpendicular to the centreline) of the cross slope specified in the
Contract Documents or provided by the Engineer.

In narrow base widening, deep or irregular sections, intersections, turn-outs or
driveways where it is impractical to spread and finish asphalt concrete by machine
methods, the asphalt concrete shall be spread by hand in accordance with standard
hand placement practices.

Paving of intersections, extra widths and other variations from standard Lane alignment
and as defined in the Contract Documents, whether by hand spreading or machine
laying, shall be carried out concurrently with the machine laying operation of the regular
mat, unless otherwise approved by the Engineer.

.1 Driveway entrances and aprons shall be paved concurrently or after the machine
laying operation of the regular mat.

Spreading of asphalt concrete by hand shall be kept to a minimum and shall be carried
out concurrently with the machine laying operation of the regular mat, unless otherwise
approved by the Engineer.
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261.4.3.6 15

.16

A7

.18

19

Adjacent asphalt concrete mats, including those placed on Shoulder(s), shall be
completed to within 100 m of the same location at the end of each Day's paving.

.1 For each occurrence that adjacent asphalt concrete mats are not completed to within
100 m per 261.4.3.6.15, the Contractor shall pay the Owner a penalty of $1000 per
occurrence.

.1 The penalty may be waived, if the Engineer deems the occurrence to be no fault
of the Contractor.

.2 Such occurrences shall include but not necessarily limited to mechanical
breakdowns and weather.

For ESAL counts equal to or greater than 3 million, no traffic shall be permitted on newly
placed asphalt concrete until finish rolling is complete, and the finished mat has been
permitted to cool to 60°C.

.1 Water required to lower the mat temperature shall be supplied in accordance with
ltem 191.

Damage to the mat as a result of contaminant spills from the Contractor's Equipment shall
be immediately repaired by the Contractor to the satisfaction of the Engineer.

All placement, spreading, compacting and rolling shall occur only during Daylight hours,
and any loads arriving at the Work Site such that these requirements cannot be met shall
be rejected by the Engineer.

The speed of the paver shall be matched to the production of the asphalt plant to ensure
continuous operation of the paver.

261.4.3 .7 Padding

A

Padding shall not be included as part of a Lot.

.1 Material for padding shall be the same asphalt concrete mix designation as
specified in the Contract Documents.

.2 Asphalt concrete for padding shall be placed by means of a self-powered paver or
by other methods approved by the Engineer.

.3 The compaction Equipment shall be in accordance with 261.4.2.4.
.1 For padding, 261.4.5.5, 261.4.5.6, 261.4.5.7 and 261.4.5.9 shall not apply.

.2 The Contractor shall establish a rolling pattern to achieve the maximum
compaction of the asphalt concrete used for padding.

.4 Padding is intended to be a separate operation and shall not be done as part of the
construction of the subsequent lift of asphalt concrete.

.5 For padding, loose mix sampling will be done at a rate of one sample per 500
tonnes of mix to determine the actual binder content.

.1 A minimum of one sample shall be obtained for quantities less than 500 tonnes.
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261.4.3 .8 Driveways and Aprons

261.4.3 9

261.4.3.9

261.4.3.9

A

Material placed in driveways and aprons shall only be included as part of a Lot when
paved concurrently with the main lanes.

Asphalt Concrete D or WMA-D to be used for driveways shall be approved by the
Engineer.

A transverse key joint or straight vertical joint shall be constructed at each paved
driveway and shall meet the requirements of 261.4.3.9.3.

Asphalt placed in driveways shall match the existing thickness of the driveway or apron,
as approved by the Engineer.

If required, preparation of the driveway shall be paid under Item 812, with the exception
of the work identified in 261.4.3.8.3.

For asphalt placed in driveways and aprons, the requirements of 261.4.3.6.1.2 shall not
apply.

Joints

A

2

General

.1 Joints shall be constructed to ensure thorough and continuous bond, and to provide
a smooth riding surface.

.2 Dirt or other foreign and loose material shall be removed from the faces against
which joints are to be made.

.3 The Contractor shall remove and dispose of waste materials, resulting from joint
construction or other Work activity, outside the Work Site before the end of each
week.

Transverse Construction Joint

.1 A Transverse Construction Joint shall be constructed at the end of each Day’s Work
and at other times when paving is halted for a period of time which shall permit the
asphalt concrete to cool.

.1 Below 115°C for hot mixed asphalt concrete.
.2 Below 90°C for warm mixed asphalt concrete.

.2 Where the asphalt concrete surface and/or base course has been terminated due to
the conditions noted in 261.4.3.9.2.1, a smooth 1.5 m long taper shall be paved.

.3 When paving resumes, tapers from surface courses previously laid shall be cut
back to full mat thickness to expose fresh, straight vertical surfaces, free from
broken or loose material and tacked in accordance with 259.2, 259.3 and 259.4.
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261.4.3.9 .3 Transverse Key Joint

.1 When the elevation of the new asphalt concrete pavement is higher than the existing
pavement, a transverse key joint shall be constructed per Standard Drawing 261-1
between the existing and new asphalt concrete pavement, at the beginning and at the
paving limits and other locations, as determined by the Engineer.

.1 If a transverse key is cut in advance of paving the joint area, the Contractor
shall immediately construct with hot mixed asphalt concrete a smooth long
taper at the joint area, as shown in Standard Drawing 261-1.

.2 Prior to the placement of the asphalt concrete, all transverse key joint surfaces
shall be cleaned of loose foreign material and a tack coat applied in accordance
with 259.2, 259.3, and 259.4.

.2 When the elevation of the new asphalt concrete Pavement is at the same elevation
as the existing pavement, a straight vertical surface equal to the thickness of the new
asphalt Pavement shall be constructed between the new lift of Pavement at the
beginning and at the end of the project and other locations where the new pavement
terminates against an existing pavement.

.3 When the entire thickness of asphalt is removed, a transverse key joint shall be
constructed in accordance with Standard Drawing 261-2.

261.4.3.9 .4 Longitudinal Joint

.1 The following requirements shall apply when constructing longitudinal joints.
.1 Widths of succeeding individual courses shall be offset by 50-100 mm.

.2 All longitudinal joints shall receive an application of tack coat in accordance
with 259.2, 259.3 and 259.4.

.3 Longitudinal joints shall not be permitted between the edges of driving Lanes in
the final lift of asphalt concrete.

.4 Longitudinal joints shall be constructed to ensure that maximum compression
under rolling is achieved.

.5 On surface courses, the method of making joints shall be such that excess
material is not scattered on the surface of the freshly laid mat and all excess
material shall be carefully removed.

261.4.3 .10 Compaction of Asphalt Concrete

.1 If damage to Highway components and/or adjacent property is occurring while using
vibratory compaction Equipment, the Contractor shall immediately cease using this
Equipment and proceed with the Work using static rolling Equipment.

.2 Along curbs, manholes and similar Structures and places not accessible to full size
rollers, the mixture shall be compacted with either smaller compactive Equipment, such
as vibrating plate tampers, or by hand tampers.
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261.4.3 .11 Additional Requirements for Bridge Deck Paving

.1 The Contractor shall place asphalt concrete on the deck waterproofing system in
accordance with the waterproofing manufacturer's recommendation and/or procedures.

.2 The Contractor shall be responsible for all damage to the waterproofing membrane
resulting from any aspect of the paving operation.

.1 Should the membrane become damaged, paving operations shall be immediately
stopped and repairs made, in accordance with the manufacturer’s instructions, before
paving recommences.

.3 Expansion joints and deck drains shall be protected from damage from Equipment
passing over them.

.1 The placing of the asphalt concrete at expansion joints shall be completed as
indicated on Standard Drawing 261-3.

4 The Contractor shall submit a rolling pattern for the approval of the Engineer.

.5 A steel-drum tandem roller, operating in the non-vibratory mode and exerting a contact
pressure on compression roll of at least 3.0 kg/mm of drum width shall be the breakdown
roller required for Bridge deck paving.

.6 The breakdown roller shall be required to run off the deck to stop and turn.

.7 After breakdown rolling, the mat shall be rolled with a pneumatic tired roller, taking care
not to displace the mat when stopping or turning.

.8 The mat shall be finish rolled to remove any marks.
.9 For Bridge decks, 261.4.5.5, 261.4.5.7 and 261.4.5.9 shall not apply.

261.4 .4 Quality Control Testing

261.4.4 .1 General

.1 The Contractor shall be totally responsible for quality control testing throughout every
stage of the Work from the crushing and production of aggregates to the final accepted
product, to ensure materials and workmanship conform with the requirements of this
Specification.

261.4.4 .2 Inspection Testing Plan (ITP)

.1 The Contractor shall submit, upon request, in writing to the Engineer, an ITP covering
all phases of the Contract performance and the name of the party retained to conduct
the ITP, within 10 Days after the Contract award.

.2 The ITP shall include, but not be limited to, identification and description of inspection
and required test procedures to be used during the entire life of the Contract.

.3 The ITP shall be sufficiently comprehensive and detailed to assure the Engineer of the
Contractor’'s willingness and ability to control the construction production and
processes.
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261.4.4.2 .4 Once accepted by the Engineer the plan becomes a part of the Contract and shall be
enforced accordingly.

.5 The ITP may have to be updated and revised, by the Contractor, as conditions warrant.

261.4.4 .3 Sampling and Test Results

.1 Where specified, random sampling procedures shall be followed, and where no specific
random sampling procedure is specified the sampling procedure shall be as identified
by the Contractor.

.2 The Contractor shall be responsible for the interpretation of the test results and the
determination of any action to be taken to ensure that all materials and Work conform to
the requirements of the Contract.

.3 The Contractor shall maintain records of all inspection and tests.

.1 Results of all quality control tests shall be available for examination by the Engineer
at all times and copies shall be provided if requested by the Engineer.

261.4.4 .4 Asphalt Compaction Rolling Pattern

.1 For each asphalt concrete mix type the Contractor shall establish a rolling pattern using
a nuclear gauge or equivalent. Upon completion of the rolling pattern the Contractor
shall immediately submit a copy to the Engineer.

261.4 .5 OQuality Assurance Testing and Adjustments

261.4.5 .1 General

.1 The Contractor shall provide an end product conforming in quality and accuracy of
detail to the dimensional and tolerance requirements of the Plans and Specifications.

.1 While the Contractor shall be fully and exclusively responsible for producing the end
product, acceptance testing is the responsibility of the Engineer.

.2 For Work Category 1 acceptance testing is the responsibility of the Engineer and
shall incorporate the quality control test results from the Contractor with the quality
assurance test results from the Engineer in accordance with this Item.

.3 For Work Category 1 the Engineer shall perform the quality assurance testing and
the Contractor shall perform the quality control testing.

.2 Certain requirements, limits and tolerances are specified regarding the quality of
materials and workmanship to be supplied.

.1 The Engineer and the Contractor shall test for compliance with these requirements
as described in 261.4.5.

.2 The test methods indicated in Table 261-3 shall be used to determine material
characteristics.
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Table 261-3
Test Methods
Test Description Test Method
Sampling Mixes ASTM D 979
Coring ASTM D 5361
Ignition Method DTI Asphalt Concrete Quality
Assurance Technician Certification
Manual, Procedure # 9
Percent Fracture DTI Method
Sieve Analysis ASTM C 136/ASTM C 117
Bulk Relative Density ASTM D 2726
Theoretical Maximum Relative Density AASHTO T209
Voids Calculations, Asphalt Concrete Specimens ASTM D 3203
Forming Superpave Specimens, Field Method AASHTO T 312
Moisture Content, Oven Method Asphalt Concrete Mix ASTM D 2172
Smoothness of Pavements, Profiler Method ASTM E 950
Stratified Random Test Sites for A.C.P. Projects ASTM D 3665
Appeal Testing as outlined in Specifications
Asphalt Binder: Flash and Fire Points AASHTO T 48 or ASTM D 92
Viscosity AASHTO T316 or ASTM D 4402
Rheological Properties AASHTO T315
Rolling Thin Film Oven AASHTO T 240
Accelerated Aging (PAV) AASHTO R28
Flexible Creep Stiffness AASHTO T313
TSR (Average of Conditioned & Freeze/Thaw TSR values) ASTM D 4867
In all test methods used as reference in this specification, metric sieves as specified in
ASTM E11 shall be substituted for any other specified wire cloth sieves.

261.45.1 .3 The Engineer reserves the right to inspect and/or test any of the Contractor’s operations
or materials and those of subcontractors and suppliers, regardless of location.

.1 Such inspections and tests shall not relieve the Contractor of his/her responsibilities
to control quality.

.2 The Engineer’'s approval of any materials or mixture shall in no way relieve the
Contractor from her/his obligation to provide materials, mixtures and workmanship
in accordance with the Specifications.

261.4.5.1 .4 The loose mix and core samples shall be taken by the Contractor in the presence of the
Engineer.

.1 The random locations shall be determined by the Engineer.

.2 The Contractor shall be notified of the random location when the truck containing
the target tonnage has arrived on-site.

.1 The Engineer shall notify the Contractor of the upcoming loose mix sample
approximately 30 minutes prior to the target tonnage arriving on site.

.2 If the Contractor is not available to obtain the sample, the truck shall be parked
at the paving site until it can be sampled.

.3 Once the truck has been identified for sampling the mixture from the identified
truck shall become part of the Lot.
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261.4.5.1.4.2 4 Failure to provide a loose mix sample at the target tonnage will result in
rejection of the segment.

.1 The samples collected from the remaining segments will be combined to
evaluate the remainder of the Lot.

.3 The Engineer shall be responsible for labelling the loose mix and core samples.
.4 The Contractor shall be responsible for the storage and transportation of the loose
mix and core samples to the designated QA laboratory, within 36 hours of the

completion of the Lot.

.1 The maximum may be extended to include Saturdays, Sundays and holidays
when applicable.

.2 For each occurrence that the loose mix and core samples are not delivered per
261.4.5.1.4.4, the Contractor shall pay the Owner a penalty of $1000 per Day.

.5 The Contractor shall reinstate the Pavement at each core sample location in
conjunction with removal of the core by dewatering the core hole and filling it with
hot mixed asphalt concrete in 50 mm lifts to the Pavement surface elevation,
compacting each lift with 25 blows using a standard compaction device.

.5 The Engineer shall provide the Contractor with a copy of the results of acceptance tests
within one working Day of their availability.

.6 The QA results for the loose mix samples shall not be reported to the Contractor until
the QC results for that Lot have been reported to the Engineer.

.1 For Work Category 1, the quality control testing shall be performed by a technician
who has successfully completed the NBDTI certification program.

.2 For Work Category 1, the quality control testing equipment shall be verified and
approved by the Engineer before plant production begins.

.7 Tests performed by the Engineer shall not be considered to be quality control tests.
.8 Random sampling methods shall not be applied to the following areas:

.1  Areas of obvious surface defects shall be marked and repaired in accordance with
261.4.5.12.2.

.2 Small areas such as tapers, aprons, Bridge approaches, gores and areas of
handwork, and asphalt mix used for isolated levelling and repair of failed areas.

.9 The procedure for dealing with an outlier test result shall be as follows:

.1 When an individual test result from a Lot is questionable, the validity of the test
result in question shall be determined in accordance with ASTM E 178, Standard
Practice for Dealing with Outlying Observations using a “t” test at a 5 percent
significance level.

.1 An appeal is required before the Outlier Test applies.

.2 If the outlier test procedure shows that the challenged test result is valid then the
test result shall be used in the calculations.
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261.4.5 .2 Work Category 1

.1 For Work Category 1, quality assurance testing shall be done on a delayed basis for
every Lot on the Contract.

.2 If the results for a given Lot are within the tolerances stated in Table 261-4, the quality
control and quality assurance mean of deviations, established from the test results,
shall be combined together to establish the mean of deviation for payment adjustment.

.3 The tolerance referred to in Table 261-4 is the sample mean difference for each mix
characteristic between the quality control and quality assurance test results. The
sample mean is defined in 261.1.2.7.

Table 261-4
Acceptance Tolerance for Combining QA and QC Lot Test Results

Mix Characteristics Acceptance Tolerance Between QA and QC Test Results
Base Mix Surface Mix

Air Voids +0.70 +0.60

Binder Content +0.30 +0.20

4.75 mm +5.0 +3.0

75 um +0.5 +0.4

Note: The Mix Characteristics in Table 261-4 are based on the sample mean of the Lot test

results.

.4 If any of the mix characteristics are outside the acceptable tolerance in Table 261-4, the
acceptance test results for that mix characteristic shall be calculated using only the
quality assurance test results.

.5 If any of the control characteristics of a Lot is outside the acceptance limits as listed in
Table 261-6 then the Lot shall be rejected automatically regardless of the values of the
other control characteristics.

261.4.5 .3 Work Category 2 and Work Category 3

.1 For Work Category 2 and Work Category 3, quality assurance testing shall be done on
a delayed basis for every Lot on the Contract

.2 For Work Category 2 and Work Category 3, one sample will be selected from each Lot
using random numbers and it will be tested for quality assurance.

.1 If the test results from the selected sample meet the criteria in Table 261-5, no
further testing will be required and the Lot will be paid at 100%.

Table 261-5

Acceptance Criteria
Test Properties Criteria
Air Voids 2.50% - 5.00%
Asphalt Binder Content JMF £ 0.40
Percent Passing 4.75 mm Sieve JMF £6.0
Percent Passing 75 pm Sieve JMF +£1.0
Maximum Percent Passing 75 pm 6.5%
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261.4.5.3.2 .2 If the test results from the selected sample do not meet the above criteria, the
Owner will test the remaining samples from the Lot. The Owner will test all mix
characteristics per Tables 261-8, 261-9 and 261-13.

.3 A Sample Mean or the Mean of Deviations for the combined test results will be
determined, and this value will be used for acceptance and Unit Price Adjustment
per Tables 261-8, 261-9 and 261-13.

261.4.5 .4 Work Category 4

.1 For Work Category 4, the QA results for the loose mix samples will be reported to the
Contractor once they are available.

.2 The Lot sample shall meet the criteria in Table 261-5.

.3 If the test results from the Lot sample do not meet the criteria in Table 261-5, the Unit
Price Adjustments per Tables 261-8, 261-9 and 261-13 shall apply.

.4 The maximum percent passing the 75 pum from Table 261-5 shall not apply.
261.4.5 .5 Asphalt Density
.1 Density testing shall be based on a Lot average method.

.2 Pavement samples shall be taken on the road by coring using stratified random
sampling procedures.

.1 For Work Category 1, five samples per Lot shall be selected, one from each of five
segments of approximately equal length.

.2 For Work Category 2 and Work Category 3, four samples per Lot shall be selected,
one from each of four segments of approximately equal length.

.3 For Work Category 4, three samples per Lot shall be selected, one from each of the
three segments of approximately equal length.

4 In each segment a test site shall be located by using random numbers to determine
the longitudinal distance from the end of the segment and the lateral distance from
the edge of the segment.

.5 Inno case shall a lateral distance be less than 0.3 m from the edge of a mat.

.6 Cores shall not be taken in the Shoulder area where only a single lift of asphalt
concrete surface mix is placed, for which the Contractor shall establish a rolling
pattern to achieve the maximum compaction of the asphalt concrete.

.7 Cores shall not be taken within 25 m of a loose sample location.

.8 Cores shall be obtained in accordance with ASTM D5361, within 24 hours after the
placement of the Lot.

.1 The maximum may be extended to include Saturdays, Sundays and holidays
when applicable.

.2 The Engineer may allow cores to be obtained within 12 hours after asphalt
concrete placement.
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261.4.5.5.2.8 .3 The percent density of a Lot shall be determined by comparing the average of the core
densities with the average of the Theoretical Maximum Relative Density of the loose
samples.

261.4.5 .6 Asphalt Content, Gradation and Air Voids

.1 Loose samples shall be taken on the road behind the paver before compaction, or from
the MTV discharge using an approved hopper, with 3 samples per Lot selected as
follows:

.1 A Lot shall be divided into 3 segments of approximately equal quantity.

.2 For each segment random numbers shall be used to determine the tonnage at
which to obtain the sample.

.3 Each sample shall be split in two equal portions, one portion shall be tested, and
the other shall be set aside in the event that an appeal is requested by the
Contractor.

.2 If the plant production is 800 t or less, one additional random loose sample shall be
obtained, and the production shall be added to the previous Lot.

261.4.5 .7 Smoothness
261.4.5.7 .1 General

.1 The smoothness requirements shall be specified in the Contract Documents.
261.4.5.7 .2 IRl Smoothness

.1 Definitions

.1 Roadway Smoothness Category

.1 The smoothness category that applies for a particular section of roadway
will be classified as either Category A or Category B. Roadway categories
are determined solely at the Owner’s discretion based on a number of
factors, including but not necessarily limited to: roadway classification,
geometry, access points (intersections, driveways), rehabilitation strategies
and the presence of other physical features that may impact the ability to
achieve pavement smoothness.

.2 International Roughness Index (IRI)

.1 IRl is a statistical measurement used to determine the amount of
roughness in a measured longitudinal profile. IRl shall be measured in
mm/m and reported to two (2) decimal places for all procedures relating to
this specification.

.3 Reporting Interval

.1 The reporting interval for this specification shall be 100 metres for overall
IRI, and 10 metres for localized roughness.
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261.45.7.2.1 .4 Localized Roughness

.1 Localized roughness is reported in 10 metre intervals where the IRI
exceeds an established value as set out in Table 261-11, for a particular
roadway category.

.5 Seagment

.1 A segment of roadway shall be defined by the full lane width over a defined
length. The segment length shall be 10 metres for localized roughness. The
segment length shall be 100 metres for overall IRI, however, shorter
segment lengths may exist as outlined in 261.4.5.7.2.4.3.

.6 Project Chainage

.1 The distance as measured by the High Speed Profiler will be referenced to
the Contract stake chainage but will be the only chainage deemed accurate
and acceptable for the smoothness specification.

.2 References

.1 This specification refers to the following standards, specifications or
publications:

e ASTM E 950 Standard Test Method for Measuring the Longitudinal Profile
of Traveled Surfaces with an Accelerometer Established Inertial Profiling
Reference

.3 Equipment

.1 A Class 1 Inertial Laser Profiler, with moving average filter (high pass 90 m and
low pass 0.3 m), shall be used for all smoothness measurements. The
equipment shall be installed and operated in accordance with the
manufacturer's recommendations and ASTM E 950.

.4 Smoothness Testing Procedures

.1 The Owner will conduct smoothness testing in accordance with ASTM E 950.
The Owner’s smoothness testing results will be used in determining payment
adjustments and areas requiring corrective work.

.1 Smoothness testing will be carried out as soon as possible upon
completion of the paving operation.

.2 Profile Measurements

.1 The profiler will record the right and left wheel path IRl values
simultaneously at 10 metre intervals. The final IRI readings will be reported
at 10 metre intervals. The 100 metre interval averages will then be
computed from the 10 metre interval average IRI values.
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261.45.7.2.4 .3 Exclusions

.1 The 10 metre segments at both ends of the section under contract shall be
excluded from smoothness calculations. Bridges, underpass and overpass
structures located within any 10 metre segment, including the 10 metre
segments immediately before and after the structure shall be excluded from
payment adjustments.

.2 Areas requiring hand work, tapers, intersections, gore areas, aprons, etc.
shall be excluded.

.3 Individual 10 metre segments exhibiting roughness, which can be directly
attributed to physical features of the roadway including iron works or
curb/gutter match-ins, will be excluded from payment adjustments.

261.4.5.7 .3 Bump/Dip Profile Requirement

.1 Individual bumps/dips exceeding 8.4 mm as detected by the profiler shall be subject
to payment adjustment as described in 261.5.3.

.2 The Bump/Dip profile requirements shall apply to all ramps.
261.4.5 .8 Asphalt Binder
.1 Asphalt binder samples shall be obtained and packaged as follows:

.1 Samples shall be a minimum size of one litre and shall be taken from the
Contractor’s storage tank in accordance with ASTM D 140.

.1 The sample containers shall be supplied by the Engineer.

.2 For Work Category 1, the Contractor shall obtain one asphalt binder sample per
8000 t of asphalt concrete mix production.

.3 For Work Category 2, Work Category 3 and Work Category 4, the Contractor shall
obtain one asphalt binder sample per Contract.

.4 The Engineer shall label the samples with the Contract number, date, time, grade
and type of asphalt binder, supplier, refinery, and the name and the proportions of
any additives added to the asphalt binder.

.5 If a sample test result falls outside of the material requirements specified in
261.2.1.1, the Engineer may require that the Contractor suspend the asphalt
concrete mix production.

.1 Compliance shall be verified by the Engineer before the asphalt concrete mix
production is allowed to continue.

261.4.5 .9 Thickness

.1 The Contractor shall place the asphalt concrete in lifts at the thickness indicated in the
Contract Documents and/or as specifically directed by the Engineer.

.2 For Work Category 1, thickness shall be evaluated on a Lot by Lot basis.
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261.4.5.9 .3 For Work Category 1, the Pavement thickness shall be determined from the test results
of the cores obtained according to 261.4.5.5.

.1 If the thickness does not meet the requirements of Table 261-6 then the deficient
area shall be repaired as indicated in 261.4.5.12.

4 For Work Category 2, Work Category 3 and Work Category 4, the asphalt concrete
thickness shall be controlled by the Owner.

261.4.5 .10 Surface Defects

.1 The finished surface of any Pavement course shall have a uniform texture and be free
of visible signs of poor workmanship and bumps and/or dips exceeding 3mm as
measured with a 3 m straight edge.

.2 Any obvious defects, as determined by the Engineer, shall be cause for rejection of the
Pavement course.

.1 Multiple defects within a 10 metre section shall be considered as one defect.
.1 If a defect is continuous beyond 10 metres it shall be considered as one defect.
.3 Such defects shall include but not necessarily be limited to the following:

Segregated areas;

Ravelling;

Roller marks;

Cracking or tearing;

Improper matching of longitudinal and transverse joints;
Tire marks;

Sampling locations not properly reinstated,;
Improperly constructed patches;
Contaminant spills on the mat;

Flushed Areas; and

Pneumatic-tired roller pickup.

REonNourwink
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Table 261-6
Acceptance/Rejection Requirements by Lot
. . Repair /
Measurement Types Ofs'\i/lzlg)(& Sieve Lot Payment Replace
Increased Full Reduced Reject
Bulk Relative Density as (%) of
Theoretical Maximum Relative All >92.5 925 92.4-89.5 < 89.5
Density (%)
Asphalt Content (%) (Mean of All N.A. 0.00-0.40 | 0.41-0.65 > 0.65
Deviations of Lot from JMF) N.A. 0.00-0.30 | 0.31-0.50 > 0.50
Gradation (%) B, HRB, WMA-B:
(Mean of Deviations of Lot (4.75 mm) N.A. 0.0-6.0 6.1-10.0 >10.0
from JMF) (75 pm) N.A. 0.0-0.8 09-15 >15
(See Note 1) C, D, HRD, WMA-C, WMA-D:
(4.75 mm) N.A. 0.0-5.0 51-9.0 >9.0
(75 um) N.A. 0.0-0.5 06-1.2 >1.2
Cores with Thickness Within
Tolerance (#) (See Note 2) All N.A. 40f5 N.A. 30f5
Air Voids (%)
Mean of Deviations from All N.A. 1.00 1.01 - 2.00 >2.00
Target Value of 4.0%

NOTES:

a) If the average of Lot test results for the 4.75 mm sieve size falls outside the gradation limits of

Table 261-1, the Lot shall be rejected.

b) If the average of Lot test results for the 75 um sieve size exceeds 6.5%, the following shall apply:

e 6.6% to 7.5% the Lot Payment shall be reduced by $5.00/t;

1) Additional Requirements for Gradation for Work Category 1, Work Category 2 and Work Category 3:

e >7.5%, the Lot shall be rejected.

c) ForWork Category 2 and Work Category 3, when the 75 um sieve size exceeds 6.5% for the
selected sample, the remaining samples shall be tested for percent passing the 75 um sieve size.
If the average for all samples exceeds 6.5% refer to Note 1b.

2) Specified Thickness for Work Category 1:

a) Specified Thickness = specified application rate + bulk relative density obtained from core
samples.

b) Lift Thickness Tolerance by Type of Mix
e Tolerance = 0.80 x Specified Thickness (HRB)
e Tolerance = 0.85 x Specified Thickness (B, C, D)

c) If the thickness of either lift of base mix is less than the tolerance, the Contractor shall place the
next lift of asphalt concrete to achieve a thickness equivalent to the total thickness of the two lifts
as specified in the Contract. The total thickness of the two lifts for the deficient Lot shall be
verified by coring the two lifts in the area of the deficient Lot.

d) If the thickness of the surface lift is less than the tolerance, the total thickness of all lifts for the
deficient Lot shall be verified by coring all the lifts in the area of the deficient Lot.
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261.4.5 .11 Appeal of Lot Test Results

A

The Contractor may appeal the results of acceptance testing of the density, asphalt
content, gradation, air voids and thickness for any rejected or penalized Lot only once.

A

Appeals on density test results shall only be permitted if the original density of the
Lot is less than 91.5%.

For Work Category 4, the Contractor shall not be permitted to appeal, and the
results shall be binding on both the Contractor and the Owner.

For Work Category 1, the Contractor may appeal the results of any quality assurance
mix characteristic(s) from Table 261-4, if the difference between the quality control and
guality assurance test results are outside the tolerance listed in Table 261-4, or if the
calculated mean of deviation indicates that the Lot will be rejected.

Appeals shall only be considered for all tests within the Lot.

Any attempt to improve density on the appealed Lot after the Engineer has tested the
Lot for acceptance shall void the appeal and the original test results shall apply.

The following procedures shall apply for an appeal:

A

The Contractor shall serve notice of appeal to the Engineer, in writing, within 48
hours of receipt of the test results.

The Contractor and the Engineer shall agree on a time at which the cores for the
appeal of the Lot shall be taken.

.1 The cores for the appeal of the Lot shall be taken within 48 hours of the
submission of the notice for the appeal.

.2 Appeal cores shall be taken at the center of the travelling lane.

For Work Category 1, if the density or thickness of the Lot is appealed the
Contractor shall take 5 more cores at random locations as determined by the
Engineer. These cores shall be tested by the Owner.

For Work Category 2 and Work Category 3, if the density of the Lot is appealed the
Contractor shall take 4 more cores at random locations as determined by the
Engineer. These cores shall be tested by the Owner.

If the asphalt content, gradation or air voids is appealed the Engineer shall take the
remaining portion of the samples obtained in 261.4.5.6 and test them at the
Owner’s Central Laboratory in Fredericton.

.1 The Contractor shall deliver the appeal samples to the Owner's Central
Laboratory in Fredericton.

The Contractor may have a representative present during the period of the testing;
the Contractor's representative shall comment on anything concerning the testing
which he does not consider to be valid and the Engineer shall respond to all
comments in order to resolve them.

.1 Prior to leaving the testing Laboratory any unresolved comments regarding the
testing procedures are to be given to the Engineer in writing.

January, 2019

PAVEMENT STRUCTURE Page 261-33



—

New.Z2ZN STANDARD SPECIFICATIONS
EW. ouveau
BI‘UI‘ISWIC DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE

ASPHALT CONCRETE - END RESULT SPECIFICATION (ERS) ITEM: 261

261.4.5.11.5.6 .2 Any comments, with respect to the testing procedures, which are made
subsequent to the Contractor’s representative leaving the Laboratory, shall not
be considered.

.7 For Work Category 1, when the results of the mix characteristics in Table 261-4 are
appealed, the following procedures shall apply.

.1 The sample mean of the mix characteristic being appealed shall be calculated
for quality assurance, quality control and appeal test results.

.2 If the sample mean appeal test result is closer to the quality assurance sample
mean result, they shall be combined together to establish the mean of deviation
for payment adjustment and the Contractor shall be charged the Owners lab
testing fees to cover the cost of the appeal testing as set out in Table 810-1.

.3 If the sample mean appeal test result is closer to the quality control sample
mean result they shall be combined together to establish the mean of deviation
for payment adjustment at no cost to the Contractor for the appeal testing.

4 If the sample mean appeal test result is spaced equally between the quality
assurance and quality control sample mean test results, all sample mean test
results shall be combined together to establish the mean of deviation for
payment adjustment at no cost to the Contractor for the appeal testing.

.5 For thickness appeals, 7 out of 10 test results must meet or exceed the lift
thickness tolerance specified in Table 261-6.

.6 The new Lot test results so obtained shall be binding on both the Contractor
and the Owner.

.8 For Work Category 2 and Work Category 3, only the test results from the Owners
Central Laboratory shall be used to determine a new mean of deviations for
acceptance and Unit Price Adjustment.

.1 The new Lot test results so obtained shall be binding on both the Contractor
and the Owner.

.9 Analysis of Rejected Lots

.1 Following an appeal of the entire Lot, in accordance with 261.4.5.11, if the new
test results continue to indicate rejection, the new test results will be analyzed,
at the discretion of the Engineer, to determine whether or not a portion of the
Lot is acceptable.

.2 An analysis, as determined by the Engineer, will be carried out to determine
which segments may be acceptable.

.3 If the analysis indicates partial Lot acceptance, only those areas corresponding
to the sample segment(s) in which rejected material placement occurred shall
be subject to 261.4.5.12.2 or 261.4.5.12.3, as determined by the Engineer.

4 Any and all price adjustments corresponding to the recalculated test results
shall apply.
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261.45 .12 Repairs
261.4.5.12 .1 General
.1 Repairs to correct surface defects shall be carried out by removal and replacement
as per 261.4.5.12.2 or routing and crack sealing. The method of repair shall be

determined by the Engineer.

.2 The asphalt concrete used for replacement to correct surface defects shall be the
same asphalt concrete mix designation as that which is removed.

.1 Any asphalt concrete which does not conform to the requirements of this Item
shall not be incorporated in the Work.

.3 Clause 261.6.7 shall also apply.

261.4.5.12 .2 Removal and Replacement

.1 The full thickness of the appropriate lift of Pavement in the rejected Lot shall be
removed by cold milling or other means as approved by the Engineer.

.2 All joints shall be tack-coated.

.3 Repaired areas shall be retested for acceptance; those failing shall be rejected and
shall require further repair.

.4 Material removed shall become the property of the Contractor, who shall dispose of
the material outside the Work Site.

261.4.5.12 .3 Overlaying
.1 The overlay shall extend the full width of the underlying Pavement surface and have
a finished compacted thickness of not less than 50 mm for a base course and 34

mm for a surface course.

.2 A key shall be constructed at each end of the overlaid section as per Standard
Drawing 261-1.

.3 If an overlay results in the need for repairs or adjustments to the adjacent materials
within the Work Area, the Contractor shall carry out the repairs and adjustments at
his/her own expense and to the satisfaction of the Engineer.

.4 Repaired areas shall be retested for acceptance.

.1 Those failing will be rejected and a second overlay shall not be permitted.

.2 The Contractor shall then carry out repairs in accordance with 261.4.5.12.2.

.3 Removal depth shall be sufficient to remove the full thickness of the overlay lift
and the original unsatisfactory surface lift.
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261.5 MEASUREMENT FOR PAYMENT

261.5 .1 General

.1 The Quantity to be measured for payment shall be the number of tonnes of asphalt
concrete placed, in accordance with this Item, subject to payment adjustments.

.1 For Work Category 1, the Quantity of asphalt concrete for a Lot shall not exceed that
calculated as follows:

[1.10 x (application rate) x (length) x (specified width)] + 1000

261.5 .2 Unit Price Adjustment (UPA) of the Lot

.1 The UPAs for asphalt concrete are shown in Tables 261-7, 261-8, 261-9 and 261-13.

.1 For Work Category 1, the UPAs for asphalt concrete are as shown in Tables 261-7, 261-
8, 261-9 and 261-13.

.2 For Work Category 2, the UPAs for asphalt concrete as shown in Table 261-8, 261-9 and
261-13 will be subjected to 75% of the values listed and the UPAs in Table 261-7 will be
subjected to 100% of the values listed.

.3 For Work Category 3, the UPAs for asphalt concrete as shown in Table 261-8, 261-9 and
261-13 will be subjected to 50% of the values listed and the UPAs in Table 261-7 will be
subjected to 100% of the values listed.

.4 For Work Category 4, the UPAs for asphalt concrete as shown in Table 261-8, 261-9 and
261-13 will be subjected to 25% of the values listed. The positive values in Table 261-7
will be subjected to 100% of the values listed. The negative values in Table 261-7 will be
subjected to 50% of the values listed.

.1 For Work Category 4, the UPAs for asphalt concrete as shown in Tables 261-7, 261-
8, 261-9 and 261-13 shall be limited to the maximum penalty. The rejection criteria
shall not apply.

.2 For asphalt concrete placed on Shoulder areas where a single lift of asphalt concrete
surface mix over granulars is specified and on Bridge decks, the UPA as shown in Table
261-7 shall not apply.

.3 For asphalt concrete placed as padding, driveways and aprons, the UPA as shown in Table
261-7, 261-8, 261-9 and 261-13 shall not apply.

.4 If repairs are carried out by removal and replacement or overlay of the asphalt concrete, the
UPA for the Lot shall be based on quality assurance testing carried out on the repaired Lot.

.5 The Unit Price (UP) for asphalt concrete base or surface mixes shall be adjusted for each
Lot as follows:
UPLt =UP + X (UPADensity + UPAasphalt content + UPAgGradation + UPAAirVoids)
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261.5 .3 Payment Adjustment for Smoothness

A

The Engineer will provide the Contractor with a copy of the smoothness test results,
including detailed payment adjustment summaries and mandatory repair requirements.

Individual bumps and dips shall be assessed in accordance with the schedule set out in

Table 261-12.

For asphalt concrete placed on Bridge decks, the payment adjustments as shown in Tables

261-10, 261-11 and 261-12 shall not apply.

100 Metre Segments

.1 Payment adjustment for 100 metre segments shall be calculated based on the overall
average IRl in mm/m for each 100 metre segment in each lane in accordance with
Table 261-10.

Localized Roughness

.1 With the exception of areas described in 261.4.5.7.2.4.3, each 10 metre segment with
an IRI value greater than those shown in Table 261-11 shall be defined as localized
roughness, resulting in negative payment adjustments. The total localized roughness
payment adjustment shall be the numerical summation of all the individual localized
roughness payments adjustments for the defined section of roadway.

Total Payment Adjustments

A

The total payment adjustment shall be the summation of all the individual payment
adjustments for each 100 metre segment in each lane, including localized roughness
payment adjustments. If the total 100 metre segment payment adjustment is a positive
value, the Contractor shall be assessed the total 100 metre segment payment
adjustment, and the total localized roughness payment adjustment for the defined
section of roadway.

If the total 100 metre segment payment adjustment is a negative value, the Contractor
shall be assessed either the total 100 metre segment payment adjustment or the total
localized roughness payment adjustment, whichever is numerically less (i.e. whichever
results in a greater penalty to the Contractor). The two penalties shall not be applied in
summation.

.7 Segments Less Than 100 Metres

A

For segments less than 100 metres in length, price adjustments shall be determined
from 10 metre segments that are not subject to exclusions as described in
261.4.5.7.2.4.3. Payment adjustments under 261.5.3.4 and 261.5.3.5 shall apply to
these areas based on the actual number of 10 metre segments that are not excluded.
Price adjustments shall be prorated based on the number of non-excluded 10 metre
segments in the 100 metre segment, as detailed in Table 261-10.
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Table 261-7
Unit Price Adjustment For Density (UPAd)
% of Theoretical Unit Price % of Theoretical Unit Price
Maximum Relative Adjustment Maximum Relative Adjustment
Density ($ per Tonne) Density ($ per Tonne)
(Lot Average) (Lot Average)

93.0 +1.00 91.1 -2.80
92.9 +0.80 91.0 -3.00
92.8 +0.60 90.9 -3.40
92.7 +0.40 90.8 -3.80
92.6 +0.20 90.7 -4.20
92.5 0.00 90.6 -4.60
92.4 -0.20 90.5 -5.00
92.3 -0.40 90.4 -5.40
92.2 -0.60 90.3 -5.80
92.1 -0.80 90.2 -6.20
92.0 -1.00 90.1 -6.60
91.9 -1.20 90.0 -7.00
91.8 -1.40 89.9 -8.00
91.7 -1.60 89.8 -9.00
91.6 -1.80 89.7 -10.00
91.5 -2.00 89.6 -11.00
914 -2.20 89.5 -12.00
91.3 -2.40 <89.5 reject
91.2 -2.60

continued next column

Table 261-8
Unit Price Adjustment For Asphalt Content (UPAa)

Mean of the Deviations of Actual Asphalt

Content From the Approved Asphalt Content

Unit Price adjustment for
Asphalt Content ($ per Tonne)

0.00 to 0.40 0.00
0.41 t0 0.45 -1.00
0.46 to 0.50 -2.00
Type B/[HRB/WMA-B 0.51 to 0.55 -3.00
0.56 to 0.60 -4.00
0.61 to 0.65 -5.00
> 0.65 reject
0.00 to 0.30 0.00
0.31t00.35 -1.00
Type C/D/HRD/ 0.36 to 0.40 -2.00
WMA-C/WMA-D 0.41 t0 0.45 -3.00
0.46 to 0.50 -4.00
> 0.50 reject
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Table 261-9
Unit Price Adjustment For Gradation (UPAQ)
Sieve Size Mean of the Deviations of the Unit Price Adjustment
ASTM Designation Gradation from the JMF for Gradation
Type Type C/D/HRD $ per Tonne
B/HRB/WMA-B | WMA-C/WMA-D
0.0t0 6.0 0.0t05.0 0.00
6.1106.2 5.1t05.2 -0.50
6.310 6.4 5.3t05.4 -1.00
6.510 6.6 5.51t05.6 -1.50
6.710 6.8 5.7t05.8 -2.00
4.75 mm 6.9t07.0 5.910 6.0 -2.50
7.1t07.2 6.1106.2 -3.00
73t07.4 6.310 6.4 -3.50
751t07.6 6.510 6.6 -4.00
7.7t07.8 6.7 10 6.8 -4.50
7.9108.0 6.9t07.0 -5.00
8.1109.0 7.1t08.0 -10.00
9.1t010.0 8.1109.0 -15.00
>10.0 >9.0 reject
0.0t0 0.8 0.0t0 0.5 0.00
0.9 0.6 -0.50
1.0 0.7 -1.50
75 um 11 0.8 -3.00
1.2 0.9 -5.00
13 1.0 -7.50
14t015 11to1.2 -12.00
>1.5 >1.2 reject
For Work Category 1, Work Category 2 and Work Category 3, in addition to the above
acceptance/rejection requirements for gradation, the following shall apply:
(a) If the average of Lot test results for the 4.75 mm sieve size falls outside the gradation
limits of Table 261-1, the Lot shall be rejected.
(b) If the average of Lot test results for the 75 um sieve size exceeds 6.5%, the following
shall apply:
e 6.6%to 7.5% the Lot Payment shall be reduced by $5.00/t;
>7.5%, the Lot will be rejected.
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Table 261-10

Payment Adjustment 100 Metre Segments

Payment Adjustment for each 100 metre Segment in each Lane
IRI (mm/m) Category A Category B
0.00-0.10 +$750.00 +$950.00
0.11 -0.20 +$670.00 +$860.00
0.21-0.30 +$580.00 +$770.00
0.31-0.40 +$490.00 +$670.00
0.41 -0.50 +$400.00 +$570.00
0.51 - 0.60 +$305.00 +$470.00
0.61-0.70 +$205.00 +$370.00
0.71-0.80 +$100.00 +$270.00
0.81 -0.90 -$20.00 +$160.00
0.91 -1.00 -$250.00 +$50.00
1.01-1.10 -$490.00 -$70.00
1.11-1.20 -$760.00 -$190.00
1.21-1.30 -$1040.00 -$320.00
1.31-1.40 -$1350.00 -$450.00
1.41-1.50 -$1700.00 -$590.00
1.51-1.60 -$2110.00 -$740.00
1.61-1.70 -$2630.00 -$900.00
1.71-1.80 -$3800.00 -$1070.00
1.81-1.90 -$4690.00 -$1260.00
1.91-2.00 -$4700.00 -$1480.00
2.01-2.10 -$4700.00 -$1720.00
2.11-2.20 -$4700.00 -$2040.00
2.21-2.30 -$4700.00 -$2750.00
2.31-2.40 -$4700.00 -$3290.00
2.41 - 2.50 -$4700.00 -$3300.00
2.51 -3.00 -$4700.00 -$3300.00
Table 261-11

Payment Adjustment 10 Metre Segments

Roadway Classification

Localized Roughness IRI
(mm/m) for 10 metre Segments

Payment Adjustment (for
each occurrence)

Category A

>1.10

-$250.00

Category B

>1.40

-$250.00
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Table 261-12
Bump And Dip Penalty Schedule

Bump/Dip Penalty
8.51t0 9.4 mm $100.00
9.5t010.4 mm $ 200.00
10.5t0 11.4 mm $ 400.00
11.5t0 12.4 mm $ 600.00
12.5t0 13.4 mm $ 800.00
13.5t0 14.4 mm $1000.00
14.5to0 15.4 mm $1200.00
15.5t0 16.4 mm $1400.00
16.5t0 17.4 mm $1600.00
17.5t0 18.4 mm $1800.00
>18.5 mm $2000.00

Table 261-13

Unit Price Adjustment for Air Voids (UPAAav)

Mean of Deviations of Air Voids

Unit Price Adjustment

from Target Value Air Voids (4.00%) ($/t)

0.00 to 1.00 0.00
1.01t01.10 - 0.50
1.11t01.20 -1.00
1.21t01.30 -2.00
1.31t01.40 -4.00
1.41t0 1.50 - 6.00
1.51t0 1.60 - 8.00
1.61t01.70 -10.00
1.71t01.80 -12.00
1.81t01.90 -14.00
1.91t0 2.00 - 16.00

> 2.00 Reject

261.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for each type of asphalt

concrete, as identified under the Contract.

.2 Compensation to the Contractor or the Owner for differences between the asphalt binder
content as determined by QA ignition furnace results, and the assumed asphalt binder content
specified in 261.2.2.1 for the total payable tonnage, shall be as follows:

.1 Payment to the Contractor shall be made for asphalt content in excess of the assumed

“Approved Asphalt Binder Content”,
adjustments, plus 0.65 % for Type B/HRB mix and 0.5 % for Type C/D mix.

asphalt binder content specified in 261.2.2.1 for the total payable tonnage, subject to the
following limitations:

.1 The maximum amount of asphalt content used in the above calculation will be the
from the JMF and subsequent approved
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261.6.2.1 .2 If the actual asphalt binder content is less than the assumed asphalt binder content, the
Contractor shall reimburse the Owner using the MTO’s PG asphalt binder price index
for the month preceding the month of the tender opening.

.3 If the actual asphalt binder content is higher than the assumed asphalt binder content, the
Owner shall reimburse the Contractor at the actual invoiced amount supplied by the
Contractor.

.4 Payments and credits shall be determined on a Lot by Lot basis.

.5 This determination is independent from and has no relationship to calculations for
determining Unit Price adjustments as determined under 261.6.3.

.6 The asphalt binder content for each mix type will be calculated by averaging all the
ignition furnace results obtained throughout the contract.

.1 For RAP mixes, the actual asphalt binder content in the RAP will be subtracted from
the ignition furnace results obtained throughout the contract.

.2 For padding, the actual asphalt binder content will be calculated by averaging the
ignition furnace results obtained under 261.4.3.7.1.5.

.3 No binder adjustment shall be required for material placed in driveways and aprons.

.3 Payment adjustment for change in the PG asphalt binder price shall be calculated in
accordance with Item 821.

4 In the case that the Contractor initiates an appeal under 261.4.5.11, the following shall apply:

.1 If the new test results after the appeal process indicates that a penalty no longer applies,
then the testing costs incurred by the Owner during the appeal procedures for that Lot will
be borne by the Owner.

.1 Payment to the Contractor shall be made for the sampling costs.

.2 If the new test results after the appeal process verify that a penalty still applies or rejection
remains valid for that Lot, the testing costs incurred by the Owner during the appeal
procedure shall be charged, in accordance with Item 810, to the Contractor.

.3 When the binder content is appealed, an additional $1,300 will be charged to cover the cost
of calibrating the ignition furnace.

.5 If the Contractor carries out IRI Compulsory Work per 261.6.8 or carried out work to repair
Surface Defects per 261.4.5.10, the smoothness shall be retested.

.1 The Contractor shall be charged for the smoothness retesting in accordance with Item 810.

.6 For each occurrence that paving is not performed per 261.4.3.5.3 or 261.4.3.5.4, the Contractor
shall pay the Owner a penalty of $1000 for each Day after the 14™ Day or 21t Day, respectively,
until paving commences; and $1000 for each Day that paving is not continuous (stopped on any
Day for more than 40% of the Contractor’s normal Work hours), until paving resumes.

.7 For each surface defect as per 261.4.5.10, the Contractor shall pay the Owner a penalty of $500.00
per defect.
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261.6 .8 Mandatory Penalty for IRl Category A

.1 The Contractor shall be subjected to a mandatory penalty of -$2500 for each 10 metre
segment with an IRI > 3.00 mm/m, with exceptions of areas defined in 261.4.5.7.2.4.3.

.2 The Owner reserves the right to require Compulsory Corrective Work on any of the sections
with an IRl > 3.00 mm/m. In sections where Compulsory Corrective Work is required the
Owner will waive the -$2500 penalty.

.1 The Owner shall notify the Contractor if Compulsory Corrective Work is required.

.9 Compulsory Corrective Work Procedures

.1 Corrective work shall consist of “removal and replacement” of the surface course of asphalt
concrete. The minimum length of any repair area shall be 10 metres.

.2 On each of the 10 metre segments affected, the Contractor shall remove (by cold milling) and
replace the full width of the driving lane and the full depth of the surface course of asphalt
concrete affected.

.3 The asphalt concrete repair shall conform to 261.4.5.12.

.10 Retesting Following Corrective Work

.1 After corrective work has been completed, each of the 100 metre segments containing
corrective work shall be retested, using the same profiler used in the original testing. The new
IRI values shall be used and recalculated results shall be binding. Should the new IRI results
indicate further Mandatory Penalty, the Contractor shall be subject to the Mandatory Penalty as
stated in 261.6.8 and as per 261.6.11.1

.11 Cost for Corrective Work

.1 All costs associated with corrective work, including retesting, shall be the responsibility of the
Contractor.
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262.1 DESCRIPTION
.1 This Item consists of in-place partial depth reclamation of the existing asphalt Pavement,
recycling the reclaimed asphalt Pavement (RAP) using Mobile Recycling Equipment, and
placement of a recycled cold bituminous mixture.

.1 Alternative A — Using Emulsified Asphalt.

.2 Alternative B — Using Expanded Asphalt.

262.2 MATERIALS
.1 All materials shall be supplied by the Contractor.
.2 The Contractor shall process the RAP to contain 100% passing the 31.5 mm sieve.

262.2 .3 Alternative A- Emulsified Asphalt

.1 The emulsified asphalt shall be a CSS-1 or CSS-1H or an Engineer approved equivalent.

.2 The emulsified asphalt may be cationic or anionic, based on the performance in the coating
tests conducted in the initial phase of the Design Mix Formula (DMF).

.3 The emulsified asphalt shall meet the requirements of ASTM D2397 for cationic, and ASTM
D977 for anionic.

262.2 .4 Alternative B- Asphalt Binder

.1 The asphalt binder grade shall be PG 58-28.

.2 Performance Grade (PG) asphalt binder shall meet the requirements of AASHTO MP1,
Table 1 — Performance Graded Asphalt Binder Specification, and shall contain no anti-
foaming agents.

262.2 .5 Water

.1 Water shall be obtained from a source approved by the appropriate regulatory agencies, and
shall be free of any deleterious materials.

262.2 .6 Mix Design

.1 Preliminary Sampling

.1 Prior to commencing the Work, the Contractor shall obtain representative samples of the
material to be produced during the reclaiming operation, and shall carry out the laboratory
testing necessary to establish the DMF.

.2 The samples shall be taken from the Roadbed, at a minimum rate of one per 500 metres
of lane kilometer, which shall be restored with either asphalt concrete or cold mix the same
Day as sampling, to the satisfaction of the Engineer.

.1 The Contractor shall be responsible to maintain and repair all sample locations.

.2 The Contractor shall notify the Engineer of sampling at least 3 Days prior to sampling
from the Roadbed.

January, 2019 PAVEMENT STRUCTURE Page 262-1



New.Z2Nouveau STANDARD SPECIFICATIONS
Bl“unSWIC DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE

PARTIAL DEPTH RECYCLING ITEM: 262

262.2.6 .2 Design Mix Formula (DMF)

.1 The Contractor shall use Professional Engineering services and a qualified testing
Laboratory to assess the aggregate materials proposed for use in, and to carry out the
design of, the expanded asphalt mix.

.2 Alternative A

.1 The emulsified asphalt DMF shall be in accordance with the procedures outlined in
A Basic Asphalt Emulsion Manual — Manual Series No. 19, 4t Ed. from the Asphalt
Institute and the Asphalt Emulsion Manufacturer’s Association (AEMA).

.2 The emulsified asphalt by mass of RAP shall have a minimum residual asphalt
content of 0.8%.

.3 The DMF shall identify the maximum allowable field adjustment to the design rate
without adverse effects on mix properties. A new DMF shall be submitted when the
emulsified asphalt design rate is adjusted by 0.5% or greater.

4 If the composition of the existing Pavement changes significantly, the Contractor
shall submit a separate DMF.

.5 The DMF report shall contain all information on the type, manufacturer and supplier
of the asphalt emulsion, and its technical specifications.

.6 A minimum of 0.5% by mass of Portland cement shall be incorporated into all DMF.

.1 For the purpose of establishing the Unit Price for Alternative A, the amount of
Portland cement required shall be calculated using a mix design of 2100 kg/m3.

.2 The maximum amount of Portland cement allowable for incorporation into the
mix shall be 1.0% if the minimum requirements of Table 262-2 cannot be met.

.7 Corrective aggregate by mass shall be supplied for incorporation into the mix if the
DMF fails to conform to the grading limits of Table 262-1 and/or if the minimum
requirements of Table 262-2 cannot be met using Portland cement.

.1 Corrective aggregate shall meet the physical requirements of Table 201-1 for
aggregate base.

.3 Alternative B

.1 An expanded asphalt mix design shall be conducted in accordance with the
procedures outlined in the Wirtgen Cold Recycling Manual. Preparation of the DMF
shall be the Contractor’s responsibility.

.2 The DMF shall identify total asphalt binder content, aggregate gradation, compacted
bulk density, target dry density of the mixture, dry tensile strength, wet tensile strength,
and tensile strength ratio.

.1 For the purpose of establishing the Unit Price for Alternative B expanded asphalt,
an asphalt binder content of 1.2% and a mix density of 2100 kg/m3 shall be
assumed for the expanded asphalt mix.
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262.2.6.2.3 The DMF shall identify the maximum allowable field adjustment to the design rate

without adverse effects on mix properties. A new DMF shall be submitted when the
asphalt binder design rate is adjusted by 0.5% or greater.

If the composition of the existing Pavement changes significantly, the Contractor
shall submit a separate DMF.

The total asphalt binder content of the DMF includes the existing aged binder and
virgin asphalt binder.

.1 The design rate of expanded asphalt by mass of RAP shall have a minimum
asphalt content of 0.8%, unless otherwise approved by the Engineer.

The water content of the expanded asphalt shall be established so as to provide the
maximum expansion ratio and maximum half-life.

.1 The expansion ratio and half-life shall be determined at a minimum of five different
water contents, with a minimum of two trials for each water content. The average
values obtained shall be used in the final analysis.

.2 The rate of water injection into the expanded asphalt shall be selected to provide a
minimum half-life of 6 seconds.

The combined aggregate shall comprise a mix conforming to the grading limits of
Table 262-1.

Table 262-1
Final Grading Limits for Combined Aggregate

Sieve Size (mm) % Passing

315 100

4.75 45-70

0.075 5-20

.8 The mix shall conform to the strength requirements of Table 262-2.

Table 262-2
Strength Requirements

Test Minimum Requirement (kPa)

ITS (Soaked) / MTO LS-297 100

ITS (Dry) / MTO LS-297 225

TSR 50

.9 A minimum of 0.5% by mass of Portland cement shall be incorporated into all DMF.

.1 For the purpose of establishing the Unit Price for Alternative B expanded asphalt,
a mix density of 2100 kg/m?3 shall be assumed.

.2 The maximum amount of Portland cement allowable for incorporation into the mix
shall be 1.0% if the minimum requirements of Table 262-2 cannot be met.

.10 Corrective aggregate by mass shall be supplied for incorporation into the mix if the

DMF fails to conform to the grading limits of Table 262-1 and/or if the minimum
requirements of Table 262-2 cannot be met using Portland cement.
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262.2.6.2.3.10 .1 Corrective aggregate shall meet the physical properties of Table 201-1 for

262.2.6

aggregate base.

.3 Mix Design Report

.1 A mix design report shall include:

.1 NBDTI contract number and description;
.2 A cover letter summarizing the DMF and identifying the recommended mix
proportions;
.3 A copy of all calculations performed to determine the design percentage by mass of
new binder or emulsion to be added to the unstabilized material;
The name of the proposed emulsified asphalt or asphalt binder supplier;
.1 For Alternative B, the recommended PGAC temperature for foaming;
The dry and wet tensile strength and tensile strength ratio;
The mix design bulk relative density and the theoretical maximum density;
The optimum moisture content;
The gradation of the RAP;
The type, source and quantity of Portland cement and/or corrective aggregate;
0 The maximum allowable field adjustment to the design rate without adverse effects
on the mix properties.

I

P ©o~No WU

262.3 SUBMITTALS

A

The Contractor shall submit, at least 10 Days prior to commencing the Work, a list of all pieces
of Equipment intended for use in the Work.

The Contractor shall submit, at least 10 Days prior to commencing the Work, a detailed report
outlining the DMF as established on the basis of the preliminary sampling of the material to be
recycled.

The Contractor shall submit, at least 7 Days prior to commencing the Work, recent calibration
certificates of all metering, weighing and other controlling devices to be used in controlling and
monitoring the mix production.

.1 Certificates must be dated within the same calendar year or prior to the start of construction
season.

The Contractor shall submit in writing, prior to the Work, the application rate for Portland cement
in kg/m2 and/or the application rate for corrective aggregate in kg/m?, if required.

Prior to the Work, the source and location of the proposed water supply shall be submitted in
writing.

.1 Upon request, the method proposed for withdrawal and application of water, and
certification of approval of the water source.

Prior to the Work, the Contractor shall identify cross-slope on tangents and super elevation on
curves of the existing Pavement and shall submit the values to the Engineer.

.1 The Contractor shall also submit the expected cross-slope and super elevation on curves of
the completed PDR surface demonstrating the requirements of 262.4.5.5.

.2 If pre-milling is required under Item 208, the Contractor shall submit the expected cross-
slope and super elevation on curves for each phase of the Work.
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262.3 .7 Upon completion of the Work, the daily reports indicating the amount of emulsified asphalt or
asphalt binder used shall be submitted.

.8 Delivery slips for each tanker load of emulsified asphalt or asphalt binder shall be submitted.

.1 Partial tanker loads shall be weighed at an approved location and have the weigh slip
accompany the delivery slip.

.2 If temporary onsite asphalt binder storage is used, the temporary storage shall be weighed
prior to commencement of the Contract and after PDR is complete.

.1 Any remaining binder shall be subtracted from the total binder delivered to site.

.9 No later than 6 months after completion of the Work, a final written report containing mix design
reports and results of all field and laboratory tests shall be submitted to the Paving Engineer.

.10 Delivery slips or weigh tickets indicating the amount of Portland cement incorporated into the
Work.

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

262.4 CONSTRUCTION

262.4 .1 Details of Work

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

.2 In-place partial depth reclaiming of existing asphalt concrete Pavement, sizing, and mixing with
binder and water (if required) shall be completed to a depth sufficient to achieve 262.4.1.3 and
to the average width specified in the Contract Documents.

.3 The recycled cold bituminous mixture shall be spread and compacted to and average depth of
100 mm + 10 mm and width specified in the Contract Documents.

4 The Work shall be carried out in-place on the Roadbed in a manner that does not disturb the
underlying Aggregate Base and that ensures the in-place partial depth recycled material
contains a negligible amount of granular material.

.5 Portland cement and/or corrective aggregate shall be added to the existing road surface prior
to stabilization.

262.4 .2 Equipment

.1 The cold milling machine shall be self-propelled with a cutting drum capable of reclaiming
the asphalt Pavement to the required depth and automatically controlled for grade and
slope.

.2 The screening and sizing equipment shall be capable of reducing the RAP to the maximum
size specified and consistently producing the gradation required for the approved mix
design.

.1 Single-Unit Recycling Equipment must be capable of sizing the RAP material to the
required gradation.
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262.4.2

3

The stabilizing unit shall produce a uniform, thoroughly mixed cold-mix product, which shall
be deposited directly into the placing Equipment and not windrowed.

The stabilizing unit shall have an emulsion/expanded asphalt injection system capable of
injecting and blending emulsion or expanded asphalt uniformly throughout the unstabilized
material, and the following additional features:

.1 A system to control and monitor the percentage of emulsion or asphalt binder added
and the percentage of water for optimum compaction;

.2 A system of nozzles that uniformly applies emulsion or expanded asphalt across the full
width of treatment and is adjustable for varying widths of treatment;

.3 A system to control and regulate the application of emulsion or expanded asphalt in
relation to travel speed and mass of material,

4 A heating system to maintain operating temperature.

Placing Equipment shall evenly distribute the stabilized mix in front of a tamper bar /
vibratory screed, and shall be capable of spreading the mix, without segregation, and with a
smooth and uniform textured surface, to the required thickness in one continuous pass.

.1 Placing Equipment shall be equipped with automatic grade and slope control.
.2 The Contractor shall provide a 3 m straight edge with each paver.

Compaction Equipment shall consist of a vibratory drum roller of at least 15 t mass, a
pneumatic-tired roller of at least 10 t mass, and for areas inaccessible to full size rollers,
smaller compactors as required.

Asphalt Binder tankers shall have all-round heat retention cladding and shall be equipped
with a working thermometer to show binder temperature in the bottom third of the tank and
a rear feed valve that is capable of draining the contents of the tank.

.1 The Contractor shall determine the number and size of tankers delivering to the Work
Area so as to provide a continuous mixing operation and minimal disruption to traffic.

Water tankers shall be equipped with pumps of a minimum capacity of 500 L/min, and
flexible, non-collapsing supply hoses and quick-release couplings.

.1 The Contractor shall determine the number and size of tankers delivering to the Work
Area so as to provide a continuous supply of water to the mixing operation and minimal
disruption to traffic.

Portland cement spreader/distributor shall have the means to control the rate of application
of cement and distribute the Portland cement evenly and uniformly across the entire mat to
be recycled.

.10 The corrective aggregate delivery system shall have the means to control the rate of

application of corrective aggregate and distribute the corrective aggregate evenly and
uniformly across the entire mat to be recycled.
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262.4 .3 Test Strip

A

The Contractor shall initially stabilize a test strip 0.5 km in length and one lane in width, to
demonstrate the ability to produce a stabilized Roadbed in conformance with this Item.

.1 The Contractor must demonstrate that the required application rates for Portland
cement and/or corrective aggregate can be achieved, including uniform distribution
across the entire mat to be stabilized.

The test strip shall be free of surface defects after placement and compaction, such as
segregation, raveling, rutting, checking, etc.

If the test strip is not acceptable, as determined by the Engineer, the Contractor shall
rework the test strip.

.1 A second test strip might be required if the first is deemed not acceptable as
determined by the Engineer.

262.4 .4 OQOperational Constraints

A

262.4.4 5

262.4.4 .6

The Contractor shall not conduct and/or continue the emulsified asphalt or expanded asphalt
process during rain; when there is free-standing water on the surface to be stabilized; or when
the ambient temperature is below 10°C.

Prior to termination of operations each Day, the length of Roadbed on which Work under this
Item has begun shall have all mixing, placing and compacting completed, for the specified
widths.

Traffic including construction vehicles shall be kept off the freshly placed and compacted

recycled cold bituminous mixture until the Contractor has determined that the mat is able to

carry traffic without damage.

.1 The Contractor shall supply any pilot vehicles with operator and all other labour,
Equipment and material required to convoy traffic through or around the Work Area, at a
maximum convoy speed of 30 km/h.

.2 The Contractor shall be responsible for ensuring that the recycled cold bituminous mixture
is not damaged by traffic while curing.

If cold milling is required, partial depth recycling shall commence within 14 Days of the

commencement of the cold milling operation, and shall continue on a daily basis until the
entire milled surface has received a lift of recycled cold bituminous mixture.

Alternative A

.1 The recycled cold bituminous mixture has been allowed to cure for a minimum of 7 Days
of good curing weather (sunny, warm, low humidity).

.2 The in-situ mean moisture content of the recycled cold bituminous mixture is 3% or less
with no single test greater than 3.5%.

Alternative B

.1 The recycled cold bituminous mixture has cured for a minimum of 7 Days.
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262.4.4.6

.2 The placement of new asphalt concrete shall commence within 14 Days of the
completion of partial depth recycling and shall continue on a daily basis until the entire
partial depth recycling surface has received a lift of asphalt.

262.4 .5 Placement of Cold Bituminous Mixture

A

2

Emulsified asphalt, or asphalt binder shall be added to the RAP at the design rate.

The emulsified asphalt or asphalt binder rate shall be adjusted by the Contractor as
required, to produce a uniform, thoroughly coated, recycled cold bituminous mixture of the
specified density.

For Alternative B, the minimum binder temperature shall be 145°C.

Water may be required to be added to the RAP prior to or concurrently with addition of the
emulsified asphalt to facilitate uniform mixing.

The stabilized mat shall be shaped and compacted to the pre-existing rates of cross-slope
and super elevation or, where existing cross-slope was less than 0.01 m/m or more than
0.035 m/m, it shall be shaped and compacted to a value not less than 0.01 m/m or more
than 0.035 m/m, respectively.

.1 All alignment and grade transitions shall be smooth, including tangent to curve, curve to
tangent, and where cross-slope varies per 262.4.5.5.

.2 If the Engineer determines that the Contractor has not met the requirements specified
under 262.4.5.5, the Contractor will be required to reprocess or pad the entire section.

The finished surface shall be uniform in texture and free of surface defects, including but
not limited to raveling, segregation, flushing, pot-holing, cracking, deflections, rutting and
contamination.

.1 Soft spots or areas exhibiting surface defects prior to paving shall be cold milled and
paved with asphalt concrete as directed by the Engineer.

Overlapped joints and repaired areas in the recycled cold bituminous mixture, and
processed areas outside the specified areas of stabilization, shall be considered as part of
the Work.

If the Engineer determines that 40% or more of the area in a section of the Work is defective
the Contractor shall be required to reprocess the entire section of the Work under this Item.

If the asphalt content being added to the field mix varies by + 0.5% from the DMF target
value, the Contractor shall suspend Work and submit a revised DMF for approval.

.10 The recycled cold bituminous mixture shall be compacted smooth, to a minimum of 83% of

the mix design Theoretical Maximum Relative Density as determined by AASHTO T209.

.1 Secondary rolling, if necessary to achieve the required density, shall be permitted within
10 Days after placing.

262.4 .6 Quality Control (QC)

.1 The Contractor shall implement a comprehensive quality control (QC) program to ensure

the quality of Work.
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262.4.6 .2 The Contractor shall submit, upon request, in writing to the Engineer an Inspection Testing

Plan (ITP) covering all phases of the contract performance and the name of the party
retained to conduct the ITP.

.1 The ITP shall include, but not limited to, identification and description of inspection and
required test procedures to be used during the entire life of the contract.

.2 The ITP shall be sufficiently comprehensive and detailed to assure the Engineer of the
Contractor's willingness and ability to control the construction production and
processes.

.3 Once accepted by the Engineer the plan becomes a part of the Contract and shall be
enforced accordingly.

.4 The ITP may have to be updated and revised by the Contractor as conditions warrant.

The Contractor shall be responsible for calibration of measuring equipment and regular
verification of their accuracy during the course of the Work.

.1 The accuracy of the metering devices controlling the emulsified asphalt or asphalt
binder rate shall be verified by the Contractor by checking the quantities on the delivery
slip that accompanies each tanker delivered at the Work Site.

For Alternative A, the RAP shall be sampled by the Contractor from behind the paver at a
rate of 1 sample per lane-km.

.1 Samples shall be tested by the Contractor if requested by the Engineer for Gradation
(ASTM C136) and moisture content. A composite sample of each Day’s samples shall
be tested for residual asphalt content (ASTM D2172).

For Alternative B, QC sampling and testing shall ensure that the recycled cold bituminous
mixture meets the requirements of Table 262-2. Samples shall be taken at a minimum
frequency of 1 per lane-km. QC test results shall be submitted to the Engineer within 10
Days of sampling.

.1 Indirect Tensile Strength testing shall be completed in accordance with the Wirtgen
Cold Recycling Manual.

.2 Samples shall be tested by the Contractor for Gradation (ASTM C136) and moisture
content.

.3 The Contractor shall, in the presence of the Engineer, obtain and provide the Engineer
with a duplicate set of briquettes (six in total) for the Owner to perform quality
assurance testing.

.1 One location per Contract will be randomly chosen by the Engineer.

.2 Briquettes shall be compacted within four hours of sampling.

QC testing shall ensure that the depth of recycled cold bituminous mixture meets the
thickness requirements specified under 262.4.1.3.

QC testing shall ensure that density of the compacted recycled cold bituminous mixture
meets the requirements of 262.4.5.10.
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262.4.6 .8 QC tests for 262.4.6.6 and 262.4.6.7 shall be performed at a minimum frequency of 10 per
lane-km. QC test results shall be submitted to the Engineer prior to placing asphalt
concrete.

262.4 .7 Quality Assurance (QA)

.1 Thickness measurements shall be taken by the Engineer by means of excavating along the
edge of the stabilized mat with a shovel, at a minimum frequency of 5 per lane-km.

.1 Thickness requirements are met when at least 90% of all measurements are equal to or
greater than the specified thickness, and no individual measurement is 30 mm less than
the specified thickness.

.2 For Alternative A, prior to the planned overlay of the recycled cold bituminous mixture, the
Contractor shall obtain two 150mm x 150mm slab samples per kilometre at random
locations as directed by the Engineer.

.1 The slab samples will be tested for moisture content.

.2 Each slab sample shall be dry cut, removed from the recycled cold bituminous mixture,
packaged in non-absorptive materials to protect the sample integrity, sealed in
appropriately labelled waterproof containers and delivered by the Contractor in good
condition to the Engineer within four hours of sampling.

.3 Emulsified asphalt or asphalt binder samples shall be taken at the Work Site at a rate of 1
per 10 lane-km or a minimum of 1 per contract, to be tested by the Owner, with containers
supplied by the Owner. Each sample shall be a minimum of 1 L and identified with a
completed label.

.1 Samples shall be taken from a sampling spigot on the transfer line or from the end of
the transfer line, after at least 4000 kg has been drawn from the tanker.

262.4 .8 Acceptance Criteria

.1 Asphalt concrete may be placed once all of the following requirements have been met upon
approval of the Engineer.

.1 The Owner shall perform a visual assessment of the surface to be overlaid and all soft
spots and areas exhibiting surface defects have been repaired.

.2 The recycled cold bituminous mixture shall be compacted smooth and showing minimal
deflection, cracking or shoving under the weight of a loaded tandem truck.

.1 Compaction shall meet the requirements of 262.4.5.10.

.3 The finished surface shall have a uniform texture, free of visible signs of poor
workmanship and bumps and/or dips exceeding 8 mm as measured with a 3 m straight
edge.

.4 Thickness requirements are met when at least 90% of all measurements are equal to or
greater than the specified thickness, and no individual measurement is 30 mm less than
the specified thickness.
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262.4 .9 Guarantee

.1 The Contractor shall, for a period of two years after completion of the Work, guarantee the
Work against failure and defects, including surface defects per 262.4.5.6, and shall hold the
Owner blameless in all claims arising from the Work, whether resulting from poor
workmanship, poor or incompatible materials, improper design of application rates,
inadequate traffic control, failure to practice proven partial depth recycling procedures, or
other factors.

.2 Structural failure of the mat, and areas of rutting or other depressions, shall generally be
construed as failure; however, the Engineer shall decide as to what areas must be
reprocessed in accordance with Work under this Item.

.3 Reprocessing, consisting of full-lane reprocessing at specified depth, shall be carried out
promptly and efficiently as directed by the Engineer. The Contractor shall, for a period of
two years after its completion, guarantee the reprocessing against defects and failure per
262.4.9.1 and 262.4.9.2.

.4 For the purposes of this Item and at the discretion of the Engineer, failure of intermittent
areas that comprise 40% or more of the area processed or reprocesses on this Contract
shall be considered a complete failure, and the Contractor shall be required to redo the
entire Work under this Item.

262.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of square metres of recycled
cold bituminous mixture reclaimed, recycled and stabilized in accordance with this Item.

.1 If the stabilized mat is wider than the existing asphalt concrete to be reclaimed, the quantity
for payment shall be the number of square metres of stabilized recycled cold bituminous
mixture.

.2 Overlapped joints and repaired areas in the stabilized surface, and pulverized areas outside the
areas of stabilization shall not be measured separately for payment.

262.6 BASIS OF PAYMENT

.1 Payment for Work under this Item shall include a separate Unit Price for each alternative, as
identified under the Contract.

.2 The Owner shall reimburse the Contractor at a fixed rate under Item 810 for corrective
aggregate supplied and incorporated into the mix per 262.2.6.2.2.7 & 262.2.6.2.3.10.

.1 Haulage for corrective aggregate shall be paid under Item 801.

.3 Payment adjustment for a change in the PG asphalt binder price shall be calculated in
accordance with Iltem 821.

.1 Adjustments for a change in the PG asphalt binder price payment quantity shall be made at
the end of each month based on the weigh slips received during that month. When
emulsified asphalt is used, the percent residue and specific gravity of the emulsion will be
averaged for the volume received during that month to calculate the monthly adjustment.
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262.6

.4 For each occurrence that partial depth recycling is not performed per 262.4.4.4, the Contractor

shall pay the Owner a penalty of $1000 for each Day until partial depth recycling commences;
and $1000 for each Day that partial depth recycling is not continuous (stopped on any Day for
more than 40% of the Contractor’s normal work hours), until partial depth recycling resumes.

For each occurrence that paving is not performed per 262.4.4.6.2, the Contractor shall pay the
Owner a penalty of $1000 for each Day until paving commences; and $1000 for each Day that
paving is not continuous (stopped on any Day for more than 40% of the Contractor’s normal
work hours), until paving resumes.

Compensation to the Contractor or the Owner for the difference in the actual amount of Portland
cement supplied and incorporated into the mix, as verified by the Contractors daily delivery slips
or weigh tickets, and required 0.5% minimum Portland cement content, shall be paid in
accordance with Item 810.

For Alternative B, compensation to the Contractor or the Owner for difference between actual
binder content, as verified by the Contractor’s daily weigh slips plus appropriate documentation
from the supplier to verify the amount in the last tanker and assumed asphalt binder content per
262.2.6.2.3.2.1, for the total payable tonnage, shall be as follows:

.1 If the actual binder content is less than the assumed asphalt binder content, the Contractor
shall reimburse the Owner using the MTO’s PG asphalt binder price index for the month
preceding the month of the tender opening.

.2 If the actual asphalt binder content exceeds the assumed asphalt binder content, the Owner
shall reimburse the Contractor at the actual invoiced amount supplied by the Contractor.
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263.1 DESCRIPTION
.1 This Item consists of in-place full depth reclamation of the existing Pavement incorporating the
underlying granular material, and placement of an expanded asphalt mix.
263.2 MATERIALS
.1 All materials shall be supplied by the Contractor.
263.2 .2 Asphalt Binder
.1 The asphalt binder grade shall be PG 58-28.
.2 Performance Grade (PG) asphalt binder shall meet the requirements of AASHTO
MP1, Table 1 - Performance Graded Asphalt Binder Specification, and shall contain no anti-
foaming agents.

263.2 .3 Water

.1 Water shall be obtained from a source approved by the appropriate regulatory
agency/agencies, and shall be free of any deleterious materials.

263.2 .4 Mix Design

.1 Preliminary Sampling

.1 Prior to commencing the Work, the Contractor shall obtain representative samples of the
material to be produced during the reclaiming operation, and shall carry out the laboratory
testing necessary to establish the DMF.

.2 The samples shall be taken from the Roadbed, at a minimum rate of one per 500 metres
of lane kilometer, which shall be restored with either asphalt concrete or cold mix the same
Day as sampling, to the satisfaction of the Engineer.

.1 The Contractor shall be responsible to maintain and repair all sample locations.

.2 The Contractor shall notify the Engineer of sampling at least 3 Days prior to sampling
from the Roadbed.

.2 Design Mix Formula (DMF)

.1 The Contractor shall use Professional Engineering services and a qualified testing
Laboratory to assess the aggregate materials proposed for use in, and to carry out the
design of, the expanded asphalt mix.

.2 An expanded asphalt mix design shall be conducted in accordance with the procedures
outlined in the Wirtgen Cold Recycling Manual. Preparation of the Design Mix Formula
(DMF) shall be the Contractor's responsibility.

.3 The DMF shall identify total asphalt binder content, aggregate gradation, compacted
bulk density, target dry density of the mixture, dry tensile strength, wet tensile strength,
and the tensile strength ratio.
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263.2.4.2.3 .1 For the purpose of establishing the Unit Price for expanded asphalt, an asphalt
binder content of 2.5% and a mix density of 2200 kg/m? for expanded asphalt mix,
shall be assumed.

.4 The DMF shall identify the maximum allowable field adjustment to the design rate
without adverse effects on mix properties. A new DMF shall be submitted when the
emulsified asphalt design rate is adjusted by 0.5% or greater.

.5 If the composition of the existing Pavement changes significantly, the Contractor shall
submit a separate DMF.

.6 The total asphalt binder content of the DMF includes the existing aged binder and virgin
asphalt binder.

.7 The water content of the expanded asphalt shall be established so as to provide the
maximum expansion ratio and maximum half-life.

.1 The expansion ratio and half-life shall be determined at a minimum of five different
water contents, with a minimum of two trials for each water content. The average
values obtained shall be used in the final analysis.

.2 The rate of water injection into the expanded asphalt shall be selected to provide a
minimum half-life of 6 seconds.

.8 The combined aggregates shall comprise a mix conforming to the grading limits of

Table 263-1.
Table 263-1
Final Grading Limits for Combined Aggregate
Sieve Size (mm) % Passing
50 100
4.75 45-70
0.075 5-20

.9 The mix shall conform to the strength requirements of Table 263-2.

Table 263-2
Strength Requirements

Test Minimum Requirement (kPa)
ITS (Soaked) / MTO LS-297 100
ITS (Dry) / MTO LS-297 225
TSR 50

.10 A minimum of 0.5% by mass of Portland cement shall be incorporated into all DMF.

.1 For the purpose of establishing the Unit Price, a mix density of 2200 kg/m? shall be
assumed.

.2 The maximum amount of Portland cement allowable for incorporation into the mix shall
be 1.0% if the minimum requirements of Table 263-2 cannot be met.
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263.2.4.2

263.2.4

.11 Corrective aggregate by mass shall be supplied for incorporation into the mix if the DMF
fails to conform to the grading limits of Table 263-1, and/or if the minimum requirements
of Table 263-2 cannot be met using Portland cement.

.1 Corrective aggregate shall meet the physical properties of Table 201-1 for
aggregate base.

.3 Mix Design Report

.1 A mix design report shall include:

.1 NBDTI contract number and description;

.2 A cover letter summarizing the DMF and identifying the recommended mix
proportions;

.3 A copy of all calculations performed to determine the design percentage by mass of
new binder to be added to the unstabilized material;

.4 The name of the proposed asphalt binder supplier;
.1 The recommended PGAC temperature for foaming;

5 The dry and wet tensile strength and tensile strength ratio;

.6 The mix design bulk relative density and the theoretical maximum density;

.7 The optimum moisture content;

8 The gradation of the RAP;

.9 The type, source and quantity of Portland cement and/or corrective aggregate;

.10 The maximum allowable field adjustment to the design rate without adverse effects
on the mix properties.

263.3 SUBMITTALS

A

The Contractor shall submit, at least 10 Days prior to commencing the Work, a list of all pieces
of Equipment intended for use in the Work.

The Contractor shall submit, at least 10 Days prior to commencing the Work, a detailed report
outlining the DMF as established on the basis of the preliminary sampling of the material to be
recycled.

The Contractor shall submit, at least 7 Days prior to commencing the Work, recent calibration
certificates of all metering, weighing and other controlling devices to be used in controlling and
monitoring the mix production.

.1 Certificates must be dated within the same calendar year or prior to the start of construction
season.

The Contractor shall submit in writing, prior to the Work, the application rate for Portland cement
in kg/m2 and/or the application rate for corrective aggregate in kg/m?, if required.

Prior to the Work, the source and location of the proposed water supply shall be submitted in
writing.

.1 Upon request, the method proposed for withdrawal and application of water, and
certification of approval of the water source.

Prior to the Work, the Contractor shall identify cross-slope on tangents and super elevation on
curves of the existing Pavement and shall submit the values to the Engineer.
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263.3.6 .1 The Contractor shall also submit the expected cross-slope and super elevation on curves of
the completed FDR surface demonstrating the requirements of 263.4.5.4.

.2 If pre-milling is required under Item 208, the Contractor shall submit the expected cross-
slope and super elevation on curves for each phase of the Work.

.7 Upon completion of the Work, the daily reports indicating the amount of asphalt binder used
shall be submitted.

.8 Delivery slips for each tanker load of asphalt binder shall be submitted.

.1 Partial tanker loads shall be weighed at an approved location and have the weigh slip
accompany the delivery slip.

.2 If temporary onsite asphalt binder storage is used, the temporary storage shall be weighed
prior to commencement of the Contract and after FDR is complete.

.1 Any remaining binder shall be subtracted from the total binder delivered to site.

.9 No later than 6 months after completion of the Work, a final written report containing mix design
reports and results of all field and laboratory tests shall be submitted to the Paving Engineer.

.10 Delivery slips or weigh tickets indicating the amount of Portland cement incorporated into the
Work.

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

263.4 CONSTRUCTION

263.4 .1 Details of Work

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

.2 The existing asphalt concrete and underlying Aggregate Base shall be pulverized to the
width and depth as indicated in the Contract Documents.

.1 The Contractor shall be responsible for, in areas where the existing Pavement is thicker
than anticipated, all Work including milling to reduce Pavement thickness prior to
pulverizing, adjustment of the DMF, provision of additional Equipment, provision of
additional material to maintain grade and all related Work.

.3 Pulverized but unstabilized material particles exceeding 50 mm in any dimension shall be
removed from the surface of the Work.

.4 Portland cement and/or corrective aggregate, if required to satisfy the DMF, shall be added
to the pulverized surface prior to stabilization.

.5 If successive passes of the stabilizer are required, the restabilized mat shall be a minimum
depth of 100 mm.

263.4 .2 Equipment

.1 The pulverizer shall be capable of pulverizing and reclaiming the existing Pavement and
underlying aggregate to the depth specified in 263.4.1; incorporating corrective aggregate
or Portland cement into the mix, if required.
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263.4.2.1

.1 The pulverizer-stabilizer shall have a cutting drum at least 2 m wide and an automatic
sensor to accurately maintain a preset depth of cut.

The grader used to shape the pulverized material shall be equipped with automatic slope
control.

The stabilizing unit shall have an expanded asphalt injection system capable of injecting
and blending expanded asphalt uniformly throughout the unstabilized material, and the
following additional features:

.1 A system to control and monitor the percentage of asphalt binder added and the
percentage of water for optimum compaction;

.2 A system of nozzles that uniformly applies expanded asphalt across the full width of
treatment and is adjustable for varying widths of treatment;

.3 A system to control and regulate the application of expanded asphalt in relation to travel
speed and mass of material; and

.4 A heating system to maintain operating temperature.

Placing Equipment shall evenly distribute the stabilized mix in front of a tamper bar /
vibratory screed, and shall be capable of spreading the mix, without segregation, and with a
smooth and uniform textured surface, to the required thickness in one continuous pass.

.1 Placing Equipment shall be equipped with automatic grade and slope control.
.2 The Contractor shall provide a 3 m straight edge with each paver.

Compaction Equipment shall consist of a vibratory drum roller of at least 15 t mass, a
pneumatic-tired roller of at least 10 t mass, and for areas inaccessible to full size rollers,
smaller compactors as required.

Asphalt Binder tankers shall have all-round heat retention cladding and shall be equipped
with a working thermometer to show binder temperature in the bottom third of the tank and
a rear feed valve that is capable of draining the contents of the tank.

.1 The Contractor shall determine the number and size of tankers delivering to the Work
Area so as to provide a continuous mixing operation and minimal disruption to traffic.

Water tankers shall be equipped with pumps of a minimum capacity of 500 L/min, and
flexible, non-collapsing supply hoses and quick-release couplings.

.1 The Contractor shall determine the number and size of tankers delivering to the Work
Area so as to provide a continuous supply of water to the mixing operation and minimal
disruption to traffic.

Portland cement spreader/distributor shall have the means to control the rate of application
of cement and distribute the Portland cement evenly and uniformly across the entire mat to
be recycled.

The corrective aggregate delivery system shall have the means to control the rate of
application of corrective aggregate and distribute the corrective aggregate evenly and
uniformly across the entire mat to be recycled.
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263.4 .3 Test Strip

.1 The Contractor shall initially stabilize a test strip 0.5 km in length and one lane in width, to
demonstrate the ability to produce a stabilized Roadbed in conformance with this Item.

.1 The Contractor must demonstrate that the required application rates for Portland
cement and/or corrective aggregate can be achieved, including uniform distribution
across the entire mat to be stabilized.

.2 The test strip must be free of surface defects after placement and compaction, such as
segregation, raveling, rutting, checking, etc.

.3 If the test strip is not acceptable, as determined by the Engineer, the Contractor shall
rework the test strip.

.1 A second test strip might be required if the first is deemed not acceptable as
determined by the Engineer.

263.4 .4 OQOperational Constraints

.1 The Contractor shall not conduct and/or continue the expanded asphalt process during rain;
when there is free-standing water on the surface to be stabilized; or when the ambient
temperature is below 10 °C.

.2 Prior to termination of operations each Day, the length of Roadbed on which Work under this
Item has begun shall have all pulverizing, shaping and compacting, and/or mixing, placing and
compacting completed, for the specified widths.

.3 If cold milling is required, pulverizing shall commence within 14 Days of the commencement of
the cold milling operation and shall continue on a daily basis until the entire milled surface has
received a lift of recycled expanded asphalt mixture.

4 Expanded asphalt stabilization shall commence within 14 Days of the commencement of the
pulverizing and shall continue on a daily basis until the entire pulverized surface has received
the expanded asphalt stabilization.

.5 The recycled expanded asphalt mixture has cured for a minimum of 7 Days.

.1 The placement of new asphalt concrete shall commence within 14 Days of the
completion of full depth recycling and shall continue on a daily basis until the entire full
depth recycling surface has received a lift of asphalt.

.6 Traffic including construction vehicles shall be kept off the freshly placed and compacted
expanded asphalt surface until the Contractor has determined that the mat is able to carry
traffic without damage.

.1 The Contractor shall supply any pilot vehicles with operator and all other labour,
Equipment and material required to convoy traffic through or around the Work Area, at a
maximum convoy speed of 30 km/h.

.2 The Contractor shall be responsible for ensuring that the recycled cold bituminous mixture
is not damaged by traffic while curing.
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263.4 .5 Placement of Expanded Asphalt Mixture

A

2

The asphalt binder shall be added to the RAP at the design rate.

The asphalt binder rate shall be adjusted by the Contractor as required, to produce a
uniform, thoroughly coated, recycled expanded asphalt mixture of the specified density.

The minimum binder temperature shall be 145°C.

The stabilized mat shall be shaped and compacted to the pre-existing rates of cross-slope
and super elevation or, where existing cross-slope was less than 0.01 m/m or more than
0.035 m/m, it shall be shaped and compacted to a value not less than 0.01 m/m or more
than 0.035 m/m, respectively.

.1 All alignment and grade transitions shall be smooth, including tangent to curve, curve to
tangent, and where cross-slope varies per 263.4.5.4.

.2 If the Engineer determines that the Contractor has not met the requirements specified
under 263.4.5.4, the Contractor will be required to reprocess or pad the entire section.

The finished surface shall be uniform in texture and free of surface defects, including but
not limited to raveling, segregation, flushing, pot-holing, cracking, deflections, rutting and
contamination.

.1 Soft spots or areas exhibiting surface defects prior to paving shall be cold milled and
paved with asphalt concrete as directed by the Engineer.

Overlapped joints and repaired areas in the recycled expanded asphalt mixture, and
processed areas outside the specified areas of stabilization, shall be considered as part of
the Work.

If the Engineer determines that 40% or more of the area in a section of the Work is defective
the Contractor shall be required to reprocess the entire section of the Work under this Iltem.

If the asphalt content being added to the field mix varies by + 0.5% from the DMF target
value, the Contractor shall suspend Work and submit a revised DMF for approval.

The recycled expanded asphalt mixture shall be compacted smooth, to a minimum of 83%
of the mix design Theoretical Maximum Relative Density as determined by AASHTO T209.

.1 Secondary rolling, if necessary to achieve the required density, shall be permitted within
10 Days after placing.

263.4 .6 OQuality Control (QC)

A

The Contractor shall be responsible for all QC sampling and testing to ensure conformance
to the requirements of this Item. Sampling and testing shall be carried out by Lot.

The Contractor shall submit, upon request, in writing to the Engineer an Inspection Testing
Plan (ITP) covering all phases of the contract performance and the name of the party
retained to conduct the ITP.

.1 The ITP shall include, but not limited to, identification and description of inspection and
required test procedures to be used during the entire life of the contract.
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263.4.6.2 .2 The ITP shall be sufficiently comprehensive and detailed to assure the Engineer of the
Contractor's willingness and ability to control the construction production and
processes.

.3 Once accepted by the Engineer the plan becomes a part of the Contract and shall be
enforced accordingly.

.4 The ITP may have to be updated and revised by the Contractor as conditions warrant.

.3 The Contractor shall be responsible for calibration of measuring equipment and regular
verification of their accuracy during the course of the Work.

.1 The accuracy of the metering devices controlling the asphalt binder rate shall be
verified by the Contractor by checking the quantities on the delivery slip that
accompanies each tanker delivered at the Work Site.

4 QC sampling and testing shall ensure that the recycled expanded asphalt mixture meets the
requirements of Table 263-2. Samples shall be taken at a minimum frequency of 1 per lane-
km. QC test results shall be submitted to the Engineer within 10 Days of sampling.

.1 Indirect Tensile Strength testing shall be completed in accordance with the Wirtgen
Cold Recycling Manual.

.2 Samples shall be tested by the Contractor for Gradation (ASTM C136) and moisture
content.

.3 The Contractor shall, in the presence of the Engineer, obtain and provide the Engineer
with a duplicate set of briquettes (six in total) for the Owner to perform quality
assurance testing.

.1 One location per Contract will be randomly chosen by the Engineer.

.2 Briquettes shall be compacted within four hours of sampling.

.5 QC testing shall ensure that the depth of expanded asphalt mixture meets the thickness
requirements specified under 263.4.1.2.

.6 QC testing shall ensure that density of the compacted recycled expanded asphalt mixture
meets the requirements of 263.4.5.9.

.7 QC tests for 263.4.6.5 and 263.4.6.6 shall be performed at a minimum frequency of 10 per
lane-km. QC test results shall be submitted to the Engineer prior to placing asphalt
concrete.

263.4 .7 Quality Assurance (QA)

.1 Thickness measurements shall be taken by the Engineer by means of excavating along the
edge of the stabilized mat with a shovel, at a minimum frequency of 5 per lane-km.

.1 Thickness requirements are met when at least 90% of all measurements are equal to or
greater than the specified thickness, and no individual measurement is 30 mm less than
the specified thickness.
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263.4.7 2

Asphalt binder samples shall be taken at the Work Site at a rate of 1 per 10 lane-km or a
minimum of 1 per contract, to be tested by the Owner, with containers supplied by the
Owner. Each sample shall be a minimum of 1 L and identified with a completed label.

.1 Samples shall be taken from a sampling spigot on the transfer line or from the end of
the transfer line, after at least 4000 kg has been drawn from the tanker.

263.4 .8 Acceptance Criteria

A

Asphalt concrete may be placed once all of the following requirements have been met upon
approval of the Engineer.

.1 The Owner shall perform a visual assessment of the surface to be overlaid and all soft
spots and areas exhibiting surface defects have been repaired.

.2 The recycled expanded asphalt mixture shall be compacted smooth and showing
minimal deflection, cracking or shoving under the weight of a loaded tandem truck.

.1 Compaction shall meet the requirements of 263.4.5.9.

.3 The finished surface shall have a uniform texture, free of visible signs of poor
workmanship and bumps and/or dips exceeding 8 mm as measured with a 3 m straight
edge.

.4 Thickness requirements are met when at least 90% of all measurements are equal to or
greater than the specified thickness, and no individual measurement is 30 mm less than
the specified thickness.

263.4 .9 Guarantee

A

The Contractor shall, for a period of two years after completion of the Work, guarantee the
Work against failure and defects, including surface defects as described in 263.4.5.5, and
shall hold the Owner blameless in all claims arising from Work, whether resulting from poor
workmanship; poor or incompatible materials; improper design of application rates;
inadequate traffic control; failure to practice proven expanded asphalt stabilization
procedures; and/or other factors.

Structural failure of the mat, and areas of rutting or other depressions, shall generally be
construed as failure; however, the Engineer shall decide as to what areas must be
reprocessed in accordance with Work under this Item.

Reprocessing, consisting of full-lane pulverizing and stabilization, shall be carried out
promptly and efficiently as directed by the Engineer. The Contractor shall, for a period of
two years after its completion, guarantee the reprocessing against defects and failure per
263.4.9.1 and 263.4.9.2.

For the purposes of this Item and at the discretion of the Engineer, failure of intermittent
areas that comprise 40% or more of the area processed or reprocesses on this Contract
shall be considered a complete failure, and the Contractor shall be required to redo the
entire Work under this Item.
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263.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of square metres of expanded
asphalt mix placed in accordance with this Item.

.2 Overlapped joints and repaired areas in the stabilized surface, and pulverized areas outside the
areas of stabilization, shall not be measured separately for payment.

263.6 BASIS OF PAYMENT

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

.2 The Owner shall reimburse the Contractor at a fixed rate under Item 810 for corrective
aggregate supplied and incorporated into the mix per 263.2.4.2.11.

.1 Haulage for corrective aggregate shall be paid under Item 801.

.3 Payment adjustment for a change in the PG asphalt binder price shall be calculated in
accordance with Item 821.

.1 Adjustments for a change in the PG asphalt binder price payment quantity shall be made at
the end of each month based on the weigh slips received during that month.

.4 For each occurrence that pulverizing is not performed per 263.4.4.3, the Contractor shall pay
the Owner a penalty of $1000 for each Day until pulverizing commences, and $1000 for each
Day that pulverizing is not continuous (stopped on any Day for more than 40% of the
Contractor’s normal work hours), until pulverizing resumes.

.5 For each occurrence that full depth recycling is not performed per 263.4.4.4, the Contractor
shall pay the Owner a penalty of $1000 for each Day until full depth recycling commences, and
$1000 for each Day that full depth recycling is not continuous (stopped on any Day for more
than 40% of the Contractor’'s normal work hours), until full depth recycling resumes.

.6 For each occurrence that paving is not performed per 263.4.4.5.1, the Contractor shall pay the
Owner a penalty of $1000 for each Day until paving commences, and $1000 for each Day that
paving is not continuous (stopped on any Day for more than 40% of the Contractor's normal
work hours), until paving resumes.

.7 Compensation to the Contractor or the Owner for the difference in the actual amount of Portland
cement supplied and incorporated into the mix, as verified by the Contractors daily delivery slips
or weigh tickets, and required 0.5% minimum Portland cement content, shall be paid in
accordance with Item 810.

.8 Compensation to the Contractor or the Owner for difference between actual binder content, as
verified by the Contractor’s daily weigh slips plus appropriate documentation from the supplier
to verify the amount in the last tanker and assumed asphalt binder content per 263.2.4.2.3.1, for
the total payable tonnage, shall be as follows:

.1 If the actual binder content is less than the assumed asphalt binder content, the Contractor
shall reimburse the Owner using the MTO’s PG asphalt binder price index for the month
preceding the month of the tender opening.

.2 If the actual asphalt binder content exceeds the assumed asphalt binder content, the Owner
shall reimburse the Contractor at the actual invoiced amount supplied by the Contractor.
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264.1 DESCRIPTION

.1 This Item consists of supply, production and placement of polymer-modified microsurfacing to
seal the existing Pavement surface, improve skid resistance, and correct rutting.

264.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

264.2 .2 Polymer Modified Emulsified Asphalt (Binder)

.1 The binder shall be a quick-set polymer modified cationic type CSS-1H emulsion or
approved equivalent conforming to the requirements indicated in Table 264-1.

.2 Emulsified asphalt and polymer modified asphalt shall be homogeneous after mixing and
show no signs of separation within 14 Days after delivery.

.3 The addition of polymers or other additives after the manufacture of the emulsified asphalt
will not be permitted.

Table 264-1
Binder Requirements
Test Property Requirement
Residue by Distillation % by Mass on i
ASTM D244 (Test Temperature should be <138 °C) 62% min.
Tests on Residue

ASTM D36 Softening Point 57° C min
ASTM D5 Penetration at (25° C, 100 g, 5s) 0.1 mm 40 - 90
ASTM D2170 Kinematic Viscosity at 135° C 650 mm?2/s min.

264.2 .3 Aggregate

.1 Aggregate shall consist of 100% crushed rock having a Micro-Deval loss not greater than
17% when tested in accordance with MTO LS-618.

.2 Gradation of aggregate shall be within the grading limits of Table 264-2 and shall not vary
by more than the specified grading limits.

Table 264-2
Aggregate Grading Limits and Gradation Tolerances
ASTM Percent Passing Tolerance Limits
Sieve Size

9.5 mm 100 5%
4.75 mm 70 - 90 5%
2.36 mm 45-70 5%
1.18 mm 28 - 50 5%
600 pm 19-34 +5%
300 pm 12-25 +4 %
150 pm 7-18 +3%
75 pum 5-15 +2%
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264.2 .4 Other Materials

.1 Mineral filler shall be Portland cement, hydrated lime or approved equivalent, and shall be

2

3

A4

free of lumps.

Water shall be clean and free of harmful salts, oil, acid and other deleterious materials.

Polymer modifiers shall consist of a minimum of 3% polymer solids by mass of the asphalt
residue. The polymer solids, along with special quick-setting emulsifier agents, shall be

incorporated into the emulsified asphalt at the colloid mill.

Additives may be added to the emulsion mix during construction to provide control of the
quick-set properties and to increase adhesion, only if they have been included as part of the
mix design and are compatible with the other components of the microsurfacing mix.

264.2 .5 Mix Design

.1 The Contractor shall designate mix proportions and prepare the job mix formula. The final

mix design shall conform to the requirements listed in Table 264-3.

.2 All component materials used in the mix design shall be representative of the materials

proposed by the Contractor for use in the Work.

Table 264-3
Microsurfacing Mix Properties

Test Property Requirements
ISSA TB-139 Wet Cohesion: At 30 minutes min. (set) 12 kg-cm min.
At 60 minutes min. (traffic) 20 kg-cm min.
ISSA TB-109 Excess Asphalt by LWT Sand Adhesion 538 g/m? max.
ISSA TB-114 Wet Stripping Pass (90% min.)
ISSA TB-100 Wet Track Abrasion Loss: - One-Hour Soak 538 g/m?
- Six-Day Soak 807 g/m?
ISSA TB-147A Lateral Displacement 5% max.
Specific Gravity after 1000 cycles of 57 kg 2.1 max.
ISSA TB-144 Classification Compatibility (AAA, BAA) 11 grade points min.
ISSA TB-113 Mix Time at 25 °C Controllable to
120 s min.

264.3 SUBMITTALS

.1 The Contractor shall submit, at least 7 Days prior to placing any material in the Work, the
aggregate gradation, final mix design, and results of the Micro-Deval test and the tests listed in
Table 264-3.

.2 The Contractor shall submit, at the beginning of each Day of Work, a written summary of the
total quantity and distribution rate of microsurfacing placed the previous Day, including a list of
the quantities used for each component: aggregate, emulsion, mineral filler and additive(s).
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264.4 CONSTRUCTION

264.4 .1 General

A

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

Microsurfacing shall be placed to a width as specified in the Contract Documents.

The application shall consist of a minimum of a scratch coat and a final coat with a
combined minimum rate of application of 14 kg/m?2.

Microsurfacing shall not be applied before June 1% or after August 315

The Contractor shall, upon no less than 24 hours notice to the Engineer, calibrate the
proportioning devices to the satisfaction of the Engineer, and shall submit a copy of the
calibration results prior to beginning any microsurfacing operation.

The proportioning devices shall be recalibrated to the satisfaction of the Engineer after every
2000 t of microsurfacing placement, and also when either of the following occurs over the
duration of the Work:

.1 A change in aggregate source since the previous calibration; or

.2 A mechanical failure to the application system and/or proportioning devices for which
repair is required.

The Contractor shall be responsible to ensure that traffic, including construction traffic, is
kept off the freshly placed mixture for the time required to prevent damage to the surface.

On two-lane, two-way highways the Contractor shall supply any pilot vehicles, with
operator, and other labour, equipment and/or materials required to convoy traffic through or
around the construction.

264.4 .2 Equipment

A

Equipment for the Work shall be designed, operated, and maintained to produce an end
product complying with the requirements of this Item.

Rotary power brooms shall be capable of cleaning gravel, sand, dirt and other debris from
bituminous surfaces.

Mixing Equipment shall be an automatic-sequenced, self-propelled microsurfacing mixing
machine specifically designed and manufactured to lay microsurfacing.

.1 The machine shall be a continuous-flow mixing unit capable of accurately proportioning
and delivering aggregate, emulsified asphalt, mineral filler, control-setting additive and
water to a revolving multi-blade double-shaft mixer, and discharging the mixed product
on a continuous flow basis.

.2 The machine shall have sufficient storage capacity to maintain an adequate supply of
materials to the proportioning controls.
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264.4.2.3

2644 3

.3 Individual volume or weight controls for proportioning each material to be added to the
mix shall be provided and properly marked. Proportioning devices are usually revolution
counters or similar devices used in material calibration and to determine material output
at any time.

.4 A 3 m metal or wood straight edge shall be provided for checking surface deviations.

.5 The spreading machine shall be equipped with paddles to agitate and spread the material
evenly throughout the box, with an attached conventional augered surfacing spreader box
attached to the mixing machine, and shall be used to spread the mixture uniformly.

.1 There shall be a front seal to ensure no loss of mixture at the Pavement contact point,
and an adjustable rear seal for final strike-off.

.2 The spreader box and rear strike-off shall be so designed and operated to achieve a
uniform consistency and a free flow of material to the rear strike-off.

.3 The spreader box shall have suitable means provided to maneuver the box to
compensate for variations in the Pavement surface.

.6 The rut-filling spreader box shall be specifically designed for rut-filling applications. The use
of a rut box is at the discretion of the Contractor.

.7 A stringline or other device must be provided to ensure the longitudinal edges are straight
and meet the existing pavement edge.

Stockpiling

.1 The Contractor shall be fully responsible for stockpile sites.

.2 Stockpiles shall be placed on a level well-drained base, in such a manner so as to prevent
contamination of the stockpiled material.

.3 Throughout the duration of the Contract, the Contractor shall be sufficient aggregate in
stockpile to cover 3 Days of production of microsurfacing Work.

.4 Aggregates from different sources shall be stockpiled separately.

264.4 .4 Quality Control and Quality Assurance Testing

A

Quality control testing shall be the responsibility of the Contractor throughout every stage of
the Work, from and including the production of the aggregates and polymer modified
asphalt emulsion to the design and placement of the final product.

The Contractor shall provide the Engineer with a copy of all quality control test results within
24 hours of testing.

Quality assurance testing may be conducted by the Owner during the Work. The results of
these tests shall be made available to the Contractor, upon request, but will not relieve the
Contractor of, or replace the specified quality control testing.
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264.4 5 Guarantee

A

The warranty period for rutting shall be 60 Days after initial placement, and for repaired
areas, 60 Days after the repairs.

The Contractor shall guarantee for two years after the completion of the Work performed
against factors that may include but may not be limited to the following:

.1 Poor workmanship and failing to practice proven microsurfacing procedures;

.2 Poor or incompatible materials, including incompatibility of the bituminous binder with
the cover aggregate supplied by the Owner;

.3 Improper design of application rates; and
.4 Inadequate traffic control.

Generally, areas of delamination and flushing or bleeding surfaces shall be construed as
failure; however, the Engineer shall be the sole judge as to areas that must be re-treated.

Retreatment is defined as a full lane application and shall be carried out promptly and
efficiently as directed by the Engineer. The Contractor shall, for a period of two years after
its completion, guarantee the retreatment against failure and defects as noted in 264.4.6.6.1
and 264.4.6.6.2.

For the purposes of this Item and at the discretion of the Engineer, failure of intermittent
areas that constitute 40% or more of the area treated or retreated on the Contract shall be
deemed a complete failure, and the Contractor shall be required to redo the entire Work
Area under this Item.

264.4 .6 Placement of Microsurfacing

264.4.6 A

General

.1 The Contractor shall demonstrate the ability to produce and place microsurfacing by
successfully placing a trial mix over an area 100 m long and one wide prior to full
production of the Work.

.2 The microsurfacing shall not be applied if either the Pavement or air temperature is
below 10°C and falling, but may be applied when both Pavement and air temperatures
are above 7°C and rising.

.3 The microsurfacing shall not be applied when there is danger that the finished product
will freeze within 24 hours after placement, or when weather conditions would prolong
opening the Work to traffic.

.4 The Work Area shall be thoroughly cleaned of all vegetation, loose material, sand, dirt
and other debris. Dried mud or other foreign matter not removed with the rotary power
broom shall be removed by hand blade or other approved method.

.5 Water shall be applied to pre-wet the surface, if required, immediately ahead of the
spreader at a rate to dampen the surface without allowing any free-standing or free-
flowing water.
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264.4.6.1

264.4.6

264.4.6

264.4.6

264.4.6

.6

Manholes, valve boxes, drop inlets and other service entrances shall be protected from
the microsurfacing.

.2 Application Using a Mechanical Spreader

A

The mixture shall be spread to fill ruts, minor cracks and shallow potholes and leave a
uniform surface.

Any oversized aggregate or foreign materials shall be screened from the aggregate
prior to delivery to the mixing machine.

A sufficient amount of mixture shall be carried in all parts of the spreader box at all
times, so that complete coverage is obtained.

Water for spraying the spreader box to facilitate spreading shall not harm the mix.

Ruts shall be filled to have no depression after the final coat of microsurfacing, but shall
not be overfilled more than 3 mm per 25 mm of rut depth as measured with a 3 m
straight edge.

Edges of the microsurfacing scratch coat shall have a uniform neat appearance along
the Roadway centerline, lane lines and edges (white edge line, pavement edge, curb
line or shoulder), with a maximum horizontal variance of £ 50 mm in any 30 m section.

.3 Handwork

A

2

In restricted areas where hand spreading is necessary, slight adjustments to the mix
formula may be used to retard the setting time.

The mixture shall be deposited in a small windrow along one edge of the surface to be
covered, and spread uniformly over the surface with squeegees or other suitable hand
tools.

4 Joints

5

A

2

Longitudinal and transverse joints shall be neat in appearance and uniform.

No excessive build-up, uncovered areas, non-homogeneous mixture or unsightly
appearance will be permitted at joints.

Longitudinal joints in the scratch coat shall be constructed as butt joints.

Longitudinal joints in the surface coat shall be placed on lane lines. Adjacent passes
shall not overlap more than 100 mm, except where Pavement width varies (as in ramps
and tapers), and shall not have more than 6 mm difference in elevation as measured
with a 3 m straight edge.

Transverse joints shall be constructed so as to have no more than 6 mm difference in
elevation across the joint, as measured with a 3 m straight edge.

Rolling

A

The microsurfacing shall be rolled at the discretion of the Contractor.
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264.4.6 .6 Reqguirements for Finished Surface

264.4.6.6

264.4.6 e

A

2

3

The finished microsurfacing shall have a uniform texture and be free from visible signs
of surface defects. No lumping, balling or unmixed aggregate will be permitted in the
finished surface.

Any surface defects, as determined by the Engineer, will be cause for rejection of the
microsurfacing. Such defects shall include but are not necessarily limited to those noted
in Table 264-4.

.1 The bleeding defects as defined in 6) and 7) in Table 264-4 shall also apply to the
rut/fill operation.

Table 264-4
Unacceptable Defects in Finished Surface

1) Tear marks: in any 12 m? per lane, four or more marks > 12 mm wide x100 mm
long, or any marks > 25 mm x 25 mm.

2) Total ruts > 6 mm deep, as measured with a 3 m straight edge, exceeding 2%
based on 10 random samples per lane-km.

3) Longitudinal ripples (raking) or wash-boarding (chatter) > 5 mm deep, as
measured with a 3 m straight edge.

4) Total areas exhibiting raking and chatter exceeding 2% in any 100 m? area.

5) Total areas exhibiting loss of surface (debonding, delamination, potholing)
exceeding 2% in any 100 m? area.

6) Bleeding and flushing exceeding 2% in any 100 m? area.

7) Bleeding and/or flushing at joints.

Any 400 m lane segment with repairs or defects exceeding 5% of the area shall require
re-application of microsurfacing over the entire segment.

.1 All Work required for reconstruction of unacceptable areas shall be at the
Contractor’s expense.

Any part of completed microsurfacing rejected for surface defects shall be repaired
within 20 Days from the time the Contractor receives notification of rejection, but in no
case later than August 31t of the current year.

.1 If the 20-Day period extends past August 315 of the current year, the Contractor
shall complete the repairs between June 15t and June 15" of the following year.

Clean-Up

A

Any microsurfacing mix on areas outside the specified limits of microsurfacing, such as
Shoulders and gutters, shall be removed as specified by the Engineer.

The Contractor shall, on a daily basis, remove from the Work Site any debris associated
with the performance of the Work.
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264.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of square metres of microsurfacing
supplied, produced and placed in accordance with this Item.

.2 In areas where rutting has been corrected, the Engineer may withhold payment for the rutting
warranty period.

264.6 BASIS OF PAYMENT

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

.2 Payment adjustment for a change in the PG asphalt binder price shall be calculated in
accordance with Iltem 821.
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265.1 DESCRIPTION
.1 This ltem consists of the supply and placement of single chip seal and double seal.
.2 Chip seal shall be identified by the following mix designations:

.1 Single chip seal — S.
.2 Double chip seal - D.

.3 Single chip seal shall consist of a single application of bituminous binder followed by a single
application of 9.5 or 12.5 mm cover aggregate.

.4 Double seal shall consist of an application of bituminous binder followed by a single application
of 16.0 mm or 19.0 mm cover aggregate, a second application of bituminous binder, and an
application of 12.5 or 16.0 mm cover aggregate, as indicated in the Contract Documents.

.1 Under certain conditions and at the discretion of the Engineer, the application of an
approved penetration primer plus a single chip seal may be an acceptable substitute for
a double seal.
265.2 MATERIALS
.1 All materials shall be supplied by the Contractor.

.2 Aggregates shall meet the requirements of 201.2.

.1 Each project shall exhibit consistency of cover aggregate colour; switching from one
aggregate source to another on the final coat of a project shall not be accepted.

.3 The bituminous binder shall be selected from the following and shall meet the requirements as
set out in the tables as follows:

.1 Emulsified Asphalt - HF-100S, HF-100S(P), HF-150S, HF-150S(P), HF-250S, HF-250S(P),
HP200, HP200(P), HFMS2 or MS-2 per Tables 265-1, 265-2, 265-3 and Figure 265-1.
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Table 265-1
Requirements for Emulsified Asphalt Binder
Grade HF-100S HF-150S HF-250S HP200 HFMS-2 MS-2
. ASTM Test . . . . . .
Requirements Method min. | max. | min. | max. | min. | max. | min. | max. | min. | max. | min. | max.
Test on Emulsion
Asphalt Residue by D244 62 62 62 65 62 65
Distillation, %
Oil Distillate %
by Volume; D244 0.5 4 0.5 4 1 6 N/A 0.5 3 - 10
Saybolt Viscosity Furol
Seconds at 50°C D244 50 | 150 | 50 | 150 | 50 | 150 | 100 | 250 | 50 | 300 | 100 | 400
Sieve Test %
Retained D244 0.10 0.10 0.10 0.10 0.10 0.10
1000 um Sieve
Coating Test % D244 80 80 80 80 80 80
Coated
Settlement in 1 day, %
1.5 1.5 1.5 - - -
D244

Settlement in 5 day, % B i ” 3 1 3
Demulsiblity-50 ml of
0.1 N CaCl,, % D244 75 75 N/A N/A N/A N/A
Test on Residue
Penetration at 25°C, D5 100-175 150-250 250-500 100-250 100-250 100-250
100g 5s
Viscosity at 60°C, Pa-s See Note See Note See Note N/A N/A N/A
Float Test at 60°C, s D139 1200 1200 1200 N/A N/A N/A
Solubility in
Trichloroethylene, % D2042 97.5 97.5 97.5 97.5 97.5 97.5

NOTE: Viscosity @ 60°C and Penetration @ 25°C shall fall within the area described in Table 265-1
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Table 265-2
Viscosity and Penetration Requirements
For High Float Emulsified Asphalt Binder

High Float Emulsified Asphalt Binder

GRADE OF HIGH FLOAT

EMULSIEIED ASPHALT HF-250 S HF-150 S HF-100 S HF-150 P HF-100 P

Viscosity and Penetration
shall be within graphic regions
described by the lettered co-
ordinates

E,F,G,C A B,C,D L,M,N, O A B, C,D L,M,N, O

NOTE: Viscosity and Penetration shall be within graphic regions described by the lettered co-ordinates in the
Figure 265-1.
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265.3 SUBMITTALS

.1 The Contractor shall submit, for approval by the Engineer, a copy of the design application rates
prior to commencing the Work.

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

.3 The Contractor shall submit to the Engineer a copy of the delivery slip for each load of Emulsion
delivered on the contract. The total litres of Emulsion used shall be summed and the payment
adjustment for change in PG asphalt binder price shall be calculated, if necessary, per 265.6.2.

265.4 CONSTRUCTION

265.4 .1 General

A

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

The Contractor shall be responsible for loading and hauling cover aggregate from the
designated stockpile(s) when material is supplied by the Owner.

The placement of single and double chip seals shall be carried out in such a manner as to
avoid damage to the adjacent and surrounding Roadbed.

.1 The Contractor shall, at his/her own expense, repair any damage to the adjacent and/or
abutting finished surfaces as a result of the Work.

.2 The Contractor shall be responsible, at her/his own expense, for any damage suffered
to the environment through the performance of the Work, and shall hold the Owner
blameless in all claims arising from such damage.

.3 All other damage claims related to this Work shall be the responsibility of the
Contractor, and the Owner shall be held blameless.

The Contractor shall design the bituminous binder and cover aggregate application rates.
For emulsified asphalt binder the minimum application rate shall be 2.20 L/m?, unless
otherwise directed by the Engineer.

Unless otherwise directed by the Engineer, single chip seals and double chip seals shall be
constructed 7.3 m wide.

For a double seal, all excess aggregate shall be swept off the first binder and aggregate
application before commencing the second application.

Intersections shall be deemed to be a normal part of the Work and shall be chip sealed at
the discretion of the Engineer.

The Contractor shall be responsible for the protection of newly constructed chip seals
against damage from inclement weather, high ambient temperatures and high humidity, for
a period of two weeks after the Work.

The Contractor shall be responsible for the removal of all excess cover aggregate from the
Work Site, for a period of 3 weeks, after completion of the Work.
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265.4 .2 Equipment

.1 Equipment for placing chip seals shall be specifically designed for that purpose and shall be
in proper working order.

A

Grader shall be equipped with automatic slope control.

265.4.2 .2 Distributors

A

Bituminous pressure distributors shall be self-propelled, and shall have a capacity of not
less than 5000 L.

Distributors shall provide application rates that are within + 5% of the established
application rates, and shall be capable of applying material at a continuous and uniform
rate both longitudinally and transversely.

Distributors shall be equipped with at least the following devices and appliances:

.1 A positive displacement asphalt pump developing uniform pressure within the spray
bars;

.2 An electronic device to measure ground and pump speed or a tachometer to
measure pump speed, and a fifth wheel-driven speedometer and odometer, each of
which shall be visible to the driver;

.3 A thermometer well and accurate thermometer;

.4 Heating coils and burners capable of applying even heat to the bitumen so as to
maintain spraying temperature;

.5 An adjustable length and height spray bar, and hand spray attachment;
.6 A strainer in the circulating system and in the filling line;
.7 Atank gauge and a measuring stick graduated in litres; and

.8 A sampling cock.

.4 The rear chassis shall be modified to prevent increasing bar height as the tank empties.

.5 All nozzles shall be of the same manufacture type and size; meeting the manufacturer's

recommendation for volume being sprayed; arranged in the spray bar so that the nozzle
slots are at a 30° angle with the longitudinal axis of the spray bar; and free of any
obstructions.

The spray bar shall be equipped with a positive shut-off mechanism to prevent leaking
or dripping and the spray bar height shall be adjusted for double or triple coverage so
as to prevent streaking.

265.4.2 .3 Brooms

.1 Rotary power brooms shall be capable of removing gravel, sand, dirt and other debris

from bituminous surfaces to the satisfaction of the Engineer.
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265.4.2 .4 Spreaders

.1 Aggregate spreaders shall be self-propelled and shall be capable of continuously and
uniformly placing aggregate over the full width of the applied binder
(1.0 m to 3.7 m per pass).

.2 Spreaders shall be equipped with a rear hopper capable of accepting aggregate from
towed trucks, and a front hopper fitted with adjustable discharge gates and a screen for
rejecting oversize aggregate.

.3 Both front and rear hoppers shall be designed and equipped so that metering, opening
and closing can be controlled by the operator.

265.4.2 .5 Rollers

.1 All rollers shall be self-propelled and capable of reversing without backlash.

.2 Tandem steel rollers shall have a minimum mass of 7 t and a minimum drum width of
1300 mm. Three-wheel steel rollers shall not be used.

.3 Vibratory rollers shall have a minimum mass of 7 t and a minimum drum width of 1500
mm. Three-wheeled vibratory rollers shall not be used unless the rear drive wheels are
smooth-tread rubber tires.

.4 Pneumatic-tired rollers shall have a minimum of seven smooth-tread rubber tires
uniformly inflated to a minimum pressure of 350 kPa.

.5 Combination tandem rollers equivalent to the Bomag BW161AC and Dynapac CC421C
are acceptable alternatives to the compaction devices described in 265.4.2.5.2 through
265.4.2.5.4, subject to the approval of the Engineer.

265.4 .3 Preparation

A

Leveling with hot mix asphalt concrete and crack filling ahead of single chip seals shall be
the responsibility of the Owner.

All other surface preparations shall be the responsibility of the Contractor, and shall include
but not be limited to the following:

A

The road shall be shaped with a grader to meet an acceptable crown and super
elevation, and shall be compacted in accordance with 936, and shall commence 1 Day
prior to chip sealing and continue on a daily basis until the entire granular surface has
received the first application of a double chip seal.

.1 Any ruts or potholes which appear in advance of the chip seal placement shall be
eliminated by scarifying, shaping and compacting.

Sweeping excess sand, aggregate and other debris from the first mat of a double seal
before the second application is placed;

Repairing irregularities in the first mat of a double seal before the second application is
placed; and

Sweeping existing Pavement clean of sand, aggregate and other debris prior to
applying a single chip seal.
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265.4 .4 Placement

.1 Chip seals shall not be placed when the ambient temperature is below 10 °C, when
humidity is high, when rain is threatening, or on damp surfaces.

.2 Binder application shall be at a uniform rate determined by the Contractor.
.1 There shall be a minimum of overlap and no missed areas at longitudinal and
transverse joints. The Contractor shall repair unacceptable joints as directed by the

Engineer.

.2 No more than 30 m of road surface shall be sprayed ahead of the cover aggregate
spreading operation.

.3 The temperature of the binder when sprayed shall be within the ranges specified in Table

265-3.
Table 265-3
Binder Spraying Temperature Ranges
Type of Bituminous Temperature Range
Binder (oc)
Minimum Maximum
HFMS-2 65 80
HP200 / HP200(P) 65 80
HF-100S / HF-100S(P) 65 80
HF-150S / HF-150S(P) 65 80
HF-250S / HF-250S(P) 65 80
MS-2 65 80

.4 Cover aggregates shall be applied uniformly over the full width of the sprayed surface
immediately following the application of bitumen.

.5 Rolling shall commence immediately behind the aggregate placing operation and shall be
continuous until all cover aggregate placed has received a minimum of two passes with a
pneumatic-tired roller and one pass with a steel-wheeled roller, or three passes with
compaction devices described in 265.4.2.5.3 and 265.4.2.5.5.

.1 Roller speed shall not exceed 10 km/h.

.6 The Contractor shall ensure that no bituminous binder, fuel or solvents are spilled, sprayed
or tacked onto completed sections of chip seals.
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265.4 5 Guarantee

.1 The Contractor shall guarantee the Work performed in accordance with GC 34 against
factors that may include but may not be limited to the following:

.1 Poor workmanship and failing to practice proven chip seal procedures;

.2 Poor or incompatible materials, including incompatibility of the bituminous binder with
the cover aggregate;

.3 Improper design of application rates; and

.2 Generally, loss of cover aggregate, flushing and bleeding surfaces shall be construed as
failure; however, the Owner shall be the sole judge as to areas that shall be re-treated.

.1 A re-treatment shall consist of an application of emulsion binder placed with a
distributor truck, a layer of 12.5 mm cover aggregate placed with a chip spreader and
compacted with rollers. All equipment shall meet the minimum requirements under
section 265.4.2.

.3 Re-treatment shall be carried out promptly and efficiently as directed by the Engineer. The
Contractor shall guarantee the re-treatment against failure and defects in accordance with
GC 34.

.4 For the purpose of the Contract and at the discretion of the Owner, failure of intermittent or
individual areas that comprise 40% or more of the entire area treated or re-treated shall be
deemed a complete failure, and the Contractor shall be required to re-surface the entire
area of the Work.

265.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of square metres of chip seal
and double seal designed, supplied and placed in accordance with this Item.

265.6 BASIS OF PAYMENT

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

.2 Payment adjustment for a change in the PG asphalt binder price shall be calculated in
accordance with Item 821.

.3 For each occurrence that Work is not performed per 265.4.1.9, the Contractor shall pay the
Owner a penalty of $500 for each Day until the Work is completed, and $500 for each Day that
Work is not continuous (stopped on any Day for more than 40% of the Contractor’s normal work
hours), until the Work resumes.
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PULVERIZING ITEM: 267

267.1 DESCRIPTION

A

This Item consists of the pulverizing, shaping and compaction of a Roadbed surface.

267.2 MATERIALS

A

None identified.

267.3 SUBMITTALS

A

None identified.

267.4 CONSTRUCTION

A

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

.1 Work under this Item shall also include excavating and moving of pulverized material in the
transitions to match into the existing conditions, as directed by the Engineer.

All Work shall be carried out to the full Roadbed width to intercept the existing Foreslopes.

The Contractor shall carry out the Work such that the pulverizing extends to a minimum depth of
100 mm into the Aggregate Base/Subbase layer.

The Contractor shall ensure that this pulverized region is in a completely mixed and loosened
condition, with all material sized such that 100% of the material passes the
75 mm sieve, when measured in accordance with ASTM C136.

Oversize pieces remaining after pulverizing shall become the property of the Contractor and
shall be disposed of outside the Work Site.

The re-graded surface material shall be compacted in accordance with Item 936 to a minimum
of 95% of the maximum dry density as established by a test strip.

The Contractor shall shape the road with a grader to meet an acceptable crown and super
elevation.

Grader shall be equipped with automatic slope control.

267.5 MEASUREMENT FOR PAYMENT

A

The Quantity to be measured for payment shall be the number of square metres of pulverizing
completed in accordance with this Item.

267.6 BASIS OF PAYMENT

A

Payment for this Work shall be at the Unit Price.

January, 2019 PAVEMENT STRUCTURE Page 267-1



—

STANDARD SPECIFICATIONS

DEPARTMENT of TRANSPORTATION and INFRASTRUCTURE ;J-eflnz S%Viaék

SHOULDER PROCESSING ITEM: 284

284.1 DESCRIPTION

A

This Item consists of the processing, shaping and compaction of material on the Shoulder.

284.2 MATERIALS

A

None identified.

284.3 SUBMITTALS

A

None identified.

284.4 CONSTRUCTION

A

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

.1 This Work shall be carried out before paving.

A longitudinal cut between the edge of the existing asphalt concrete mat and the Shoulder Work
shall be formed having a straight vertical face.

The in-situ material shall be processed, to a minimum depth of 150 mm and/or to the full depth
of the abutting asphalt concrete, so that the material is in a completely mixed and loosened
condition with all material sized so that 100% of the material passes the 75 mm sieve.

Oversize pieces remaining after processing shall become the property of the Contractor and
shall be disposed of outside the Work Site.

The Contractor shall not permit more than 4 km to be open to traffic where the Shoulder
processing operation is in progress.

.1 Regardless of the length of the Work Area, the Shoulder processing shall be completed
within 7 Days for any portion of the Work open to traffic.

.2 Where the difference in elevation between the asphalt concrete and the Shoulder exceeds
70 mm in any portion of the Work, the Shoulder processing operation shall be completed
within 48 hours of the commencement.

The material shall be compacted to the maximum density as determined by a rolling pattern.
Final shaping of the processed Shoulder material shall be consistent and continuous to the
grade of the abutting asphalt concrete surface and shall extend at the specified Slope to the line

of the Foreslope and shall be blended and shaped to match the Foreslope intersection.

The Contractor shall keep clean the adjacent Pavement surface and in all cases the Pavement
surface shall be free of Shoulder material prior to opening the Work Area to traffic.
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SHOULDER PROCESSING ITEM: 284

2845 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of square metres of Shoulder
processing completed in accordance with this Item.

284.6 BASIS OF PAYMENT

.1 Payment for this Work shall be at the Unit Price.

.2 The Contractor shall be subject to a penalty of $500.00 per Day, for each occurrence, if the
Shoulder processing operation is not carried out in the prescribed period as defined in 284.4.5.
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EXISTING ASPHALT CONCRETE BASE

NOTE #1: THE EXISTING ASPHALT CONCRETE SHALL BE COLD MILLED TO THE SHAPE
INDICATED.

NOTE #2: WHEN THE EXISTING PAVEMENT HAS BEEN REMOVED IN ADVANCE OF PAVING THE
JOINT AREA, THE CONTRACTOR SHALL CONSTRUCT A SMOOTH LONG TAPER.

THE TAPER MAY BE PLACED ON TAR PAPER AND SHALL BE REMOVED WHEN PAVING
IS RESUMED. THE TRANSVERSE JOINT SHALL BE STRAIGHT AND HAVE A VERTICAL

FACE WHEN THE TAR PAPER IS REMOVED.

Construction Detail of a Transverse Key Joint
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PORTLAND CEMENT CONCRETE ITEM: 301

301.1 DESCRIPTION

.1 This Item consists of the proportioning, supply and placement of Portland cement concrete.

301.2 MATERIALS
301.2 .1 General
.1 All materials shall be supplied by the Contractor.
.2 Material properties shall conform to CSA A23.1, if not otherwise specified herein.

301.2 .2 Cements and Supplementary Cementing Materials

.1 The following words and phrases, wherever used in this Item, shall have the meaning
ascribed to them in CSA A3001:

Blended Hydraulic Cement;

Supplementary Cementing Materials;

Blast- furnace slag;

Blended Supplementary Cementing Materials;
Fly Ash.

uhwik

301.2 .3 Aggregates

.1 Aggregates used in concrete shall meet the material properties specified in accordance with
302.2.

301.2 .4 Other Admixtures Not Covered By ASTM

.1 A written statement shall be provided to the Engineer from the manufacturer stating that the
admixture contains no purposely added calcium chloride.

301.2 .5 Curing Materials

.1 Burlap, absorptive mat, or non-woven geotextile shall be used for curing horizontal
surfaces.

.2 For vertical surfaces, curing shall be carried out by using burlap.

.3 Curing materials shall, at any time of use, be in good condition free from holes, dirt, clay or
other substance which would have a deleterious effect upon concrete.

.4 Burlap shall be of a quality which will absorb water readily when dipped or sprayed and
shall have a mass of not less than 237 g/m? when clean and dry.

.5 Curing water shall be free of chlorides, oils, dirt and other deleterious materials.
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PORTLAND CEMENT CONCRETE ITEM: 301

301.3 SUBMITTALS

.1 The Contractor shall have the source of supply of Portland cement concrete approved by the
Engineer in advance of the supply of the concrete to the Work, and this approval shall consist of
but not be limited to :

.1 The Contractor shall provide the Engineer with the name of the proposed cement supplier.
.2 The Contractor shall submit certification that the concrete supplier is certified in accordance
with Atlantic Provinces Ready Mix Concrete Association, Plant Certification Program or

equivalent.

.1 The concrete supplier shall submit proof of certification in the appropriate categories in
accordance with CSA A23.1.

.2 Only concrete supplied from such certified plants shall be acceptable to the Owner and
plant certification shall be maintained for the duration of the fabrication and erection
until the warranty period expires.

.2 The proposed mix proportions (design), certified by the Contractor or his/her agent, shall be
submitted at least 5 Days before concrete production is due to start.

301.4 CONSTRUCTION

3014 .1 General

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

.2 Concrete shall meet the requirements of CSA A23.1, if not otherwise specified herein.

.3 No loads shall be applied to new concrete including vibration until the concrete has attained a
minimum compressive strength of 10 MPa.

301.4 .2 Care and Storage of Materials

.1 All concrete materials shall be handled and protected in such a way as to prevent
segregation, damage and contamination.

.2 All cement, aggregate and other concrete construction materials shall be stored in
accordance with the requirements of CSA A3001, and CSA A23.1.

301.4 .3 Proportioning and Composition of Concrete

.1 The Contractor shall be responsible for providing concrete mix designs for each Exposure
Class of concrete specified and proposed for use.

.1 Concrete shall meet the requirements of CSA A23.1 Exposure Class C-1.
.2 If during the progress of the Work, it is determined that the concrete has inadequate
workability or does not meet the requirements of the Specifications, the Contractor shall

submit a new mix design to the Engineer, in accordance with the 301.3.2.

.3 All concrete shall be proportioned in accordance with the submitted mix designs.
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PORTLAND CEMENT CONCRETE ITEM: 301

301.4 .4 Concrete Production

A

Portland cement concrete shall be produced in accordance with the requirements of CSA
A23.1.

301.4 .5 Delivery

A

301.4.5 3

Delivery of concrete shall be in accordance with CSA A23.1 and shall be regulated so as to
enable continuous deposition until the placement of each concrete section is completed.

The batch delivery ticket meeting the requirements of CSA A23.1 shall accompany each
batch of concrete delivered to site.

.1 The batch ticket shall include quantities of materials batched.

Addition of Water

.1 Water shall not be added after batching for any purpose without the approval of the
Engineer.

.1 Slump adjustment of superplasticized concrete shall be with admixture only.

301.4 .6 Placement

A

.6

The Contractor shall be responsible for all formwork design and construction in accordance
with CSA A23.1.

All concrete placement shall be in accordance with CSA A23.1, unless otherwise noted.
Floats shall be wood or magnesium. Steel floats shall not be permitted.

All concrete shall be placed in a space free of standing water, clean of all dirt and debris,
unless otherwise specified in the Contract Documents. Water infiltration shall be controlled
for a minimum of 24 hours prior to ordering and placing concrete.

Form ties shall be of such type that they can be entirely removed or cut back 25 mm or
more below the finished surface of the concrete leaving no metal within 25 mm of the

surface.

Concrete shall receive an Ordinary Surface Finish in accordance with 302.4.

301.4 .7 Curing and Protection

A

2

Curing shall be carried out in accordance with CSA A23.1 and this Iltem.
.1 Curing compound may be used where specifically referenced by another Item.
For vertical surfaces, curing shall be carried out by securing wet burlap against the vertical

surface, supplying a continuous source of moisture to the burlap, and sealing with plastic, or
by keeping formwork in place for the specified curing period.
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PORTLAND CEMENT CONCRETE ITEM: 301

301.4 .8 Testing

.1 The Contractor is responsible for supplying concrete which shall have, at the point of final
discharge, the characteristics specified in the Contract Documents.

.2 The Owner shall carry out Quality Assurance Testing.

301.5 MEASUREMENT FOR PAYMENT

.1 The Quantity to be measured for payment shall be the number of cubic metres of Portland cement
concrete proportioned, supplied and placed in accordance with this Item.

301.6 BASIS FOR PAYMENT

.1 Payment for Work under this ltem shall include a separate Unit Price for each class of concrete, as
identified under the Contract.
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CONCRETE IN STRUCTURES ITEM: 302

302.1 DESCRIPTION
.1 This Item consists of the supply, placement and finishing of concrete in Structures.
.2 This Item is subdivided into, but not limited to, the following types:
.1 Concrete In Structures “A”:

.1 Concrete for use in Bridge abutments including but not limited to, abutment barrierwalls,
safety-curbs, sidewalks and independent curb and gutter at the end of wingwalls.

.1 Concrete for use in integral bridge abutment, as indicated in the Contract Documents.
.2 Concrete In Structures “B":
.1 Concrete for use in buried Bridge abutment approach slabs.
.3 Concrete In Structures “C”:
.1 Concrete for use in Bridge piers.
4 Concrete In Structures “D”:
.1 Concrete for use in Bridge deck slabs including but not limited to, diaphragms,
barrierwalls, safety-curbs, sidewalks, at grade approach slabs, and other integral deck

components.

.1 Concrete for use in decks in integral abutment bridges, as indicated in the Contract
Documents.

.5 Concrete In Structures “E”:
.1 Concrete for use as tremie concrete in footings.
.3 A continuous structure is defined as the complete deck slab between the expansion joints.
302.1 .4 Definitions

.1 The following words and phrases, wherever used in this Item, shall have the meaning
ascribed to them in CSA A3001:

Blended Hydraulic Cement;

Supplementary Cementing Materials;

Blast- furnace slag;

Blended Supplementary Cementing Materials; and
Fly Ash.

arwihPR

302.2 MATERIALS
302.2 .1 General
.1 All materials shall be supplied by the Contractor.

.2 Material properties shall conform to CSA A23.1, if not otherwise specified herein.
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302.2 .2 Material Properties

.1 Aggregates

.1 The coarse aggregate and fine aggregate shall each be stockpiled separately.

.2 Stockpiles shall be placed on a level well drained base and constructed in such a manner
that segregation and contamination does not occur.

.1 Stockpiles shall be checked during the normal course of the Work, for conformance to
the grading limits specified.

.2 Segregated or contaminated stockpiles shall not be incorporated into the Work.

.3 Stockpiles shall be maintained so that there is a sufficient supply of aggregates for
the production of concrete to be placed in the following 14 Days.

.3 Fine and coarse aggregates shall only be combined in the specified proportions at the
time of batching.

4 Petrographic examination of the aggregates shall be made on an annual basis in
accordance with CSA A23.2-15A and as described below.

.1 A Petrographic examination of the aggregates shall be initiated where there is an
observed change in the material at the pit or quarry.

.2 When the size of the crushing operation or the usage of material from that operation
is such that more than two years supply is stockpiled, the Contractor may submit a
request for an extension to the time requirement for the petrographic test. The
request for extension shall include details of inventory management and time period
requested as a minimum.

.3 The petrographic examination shall detect the presence of deleterious shale, mica,
coated grains, soft flaky particles, chert, and all deleterious substances which are
known to cause harmful reactions in Portland cement concrete mixtures. The
maximum PN for coarse aggregate shall be reported.

4 The aggregate petrographer shall be responsible to describe each rock type present
in an aggregate sample and to comment on the unfavourable effects of any material
which is known to be deleterious.

.5 When the sample has been found to possess properties or constituents that are
known to have specific unfavourable effects on concrete, those properties or
constituents shall be described qualitatively and, to the extent practicable,
guantitatively.

.1 Additional testing shall be necessary to prove the aggregate shall have no
deleterious effect on concrete.

.5 Blending of aggregates shall only be permitted to meet the grading requirements.

.1 The blending materials shall individually meet the requirements of this Item with the
exception of the grading requirements.
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302.2.2 .2 Fine Aggregate

.1 Fine aggregate shall consist of uncoated natural sand, manufactured sand or an
approved combination.

.2 The amounts of deleterious substances in fine aggregate, each determined on
independent samples complying with the grading requirements indicated in
CSA A23.1, shall not exceed the limits specified in Table 302-1.

Table 302-1
Limits for Deleterious Substances and Physical Properties of Fine Aggregate
Deleterious Substances and Test Procedures Test Limits
Physical Properties (%)
Coal and Lignite Note * 0.25
Micro Deval CSA A23.2-23A 16.0
Alkali Aggregate Reaction 2 CSA A23.2-14A 0.035 @ 2 years
Modified 3

NOTES: 1) The sample shall first be tested for low density material in accordance with CSA
A23.2-4A. The material retained on the liquid with a specific gravity of 2.0 shall be
dried and the portion which is coal or lignite shall be determined by petrographic
examination.

2) Testruns for a period of two years. There shall be no testing on the third year.
Following the year of no testing the cycle shall begin again. New results required
within 3 years of previous results.

3) Testing period shall be 2 years. Job mix aggregate combination shall contain
430 kg/m® cement content.

302.2.2 .3 Coarse Aggregate

.1 The amount of deleterious substances in coarse aggregate, determined on independent
samples complying with the grading requirements in CSA A23.1, shall not exceed the
limits prescribed in Table 302-2.

Table 302-2
Limits for Deleterious Substances and Physical Properties of Coarse Aggregates
Deleterious Substances Test Procedures Test Limits
(%)
Coal and Lignite Note ! 0.5
Micro Deval CSA A23.2-29A 14.0
Particle Shape CSA A23.2-13A 15
Unconfined Freeze Thaw CSA A23.2-24A 6
Alkali Aggregate Reaction 2 CSA A23.2-14A 0.035 @ 2 years
Modified 3

NOTES: 1) The sample shall first be tested for low density material in accordance with
CSA A23.2-4A. The material retained on the liquid with a specific gravity of 2.0
shall be dried and the portion which is coal or lignite shall be determined by
petrographic examination.

2) Testruns for a period of two years. There shall be no testing on the third year.
Following the year of no testing the cycle shall begin again. New results
required within 3 years of previous results.

3) Testing period shall be 2 years. Job mix aggregate combination shall contain
430 kg/m® cement content.
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302.2.2 4  Water
.1 The source of supply shall be the responsibility of the Contractor.

.2 Water-to-cementing materials ratio shall be computed using the weight of cementing
materials that is equal to the total weight of cement plus fly ash, silica fume, and slag.

302.2.2 .5 Admixtures

.1 A written statement from the manufacturer stating that the admixture contains no
purposefully added calcium chloride shall be provided to the Engineer.

.2 Any admixtures which increase the water-to-cementing materials ratio by 0.01 or greater
shall be accounted for in the mix design to meet the specified water-to-cementing ratios.

302.2.2 .6 Curing Materials

.1 Burlap, absorptive mat, or non-woven geotextile shall be used for curing horizontal
surfaces.

.2 Curing materials shall, at any time of use, be in good condition free from holes, dirt, clay
or other substance which would have a deleterious effect upon concrete.

.3 Burlap shall be of a quality which will absorb water readily when dipped or sprayed and
shall have a mass of not less than 237 g/m? when clean and dry.

.4 Curing water shall be free of chlorides, oils, dirt and other deleterious materials.
.1 Curing water shall have a minimum temperature of 10°C.

302.2.2 .7 Cement And Supplementary Cementing Materials

.1 Fly ash, slag, and silica fume may be used:

.1 On flatwork concrete exposed to chlorides and freezing and thawing, the proportions
shall be limited to 20%, 35%, and 8% respectively. Total replacement shall not
exceed 35%.

.2 On formwork concrete exposed to chlorides and freezing and thawing, the
proportions shall be limited to 30%, 50%, and 8% respectively. Total replacement
shall not exceed 50%.

.3 Higher replacement proportions may be permitted at the discretion of the Engineer.

302.2 .3 Composition of Concrete Mix

302.2.3 .1 General
.1 It shall be the responsibility of the Contractor to ensure that the mixture proportions
submitted to the Engineer are properly batched, mixed, placed and cured such that the
concrete conforms to the Specification.

.2 Concrete types A, B, C, and D shall be exposure Class C-XL and type E shall be F-1.

.1 Concrete for footings shall be exposure class C-1.
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302.2.3.1 .3 A calcium nitrite corrosion inhibitor shall be added to all concrete in the abutments above
the elevation of the Bridge seat, bearing blocks, approach slabs overlaid directly with
asphalt concrete (excluding approach slabs buried below grade), and to concrete in the
Superstructure.

.1 The dosage rate shall be 15 L/m?3.

.2 The corrosion inhibiting calcium nitrite admixture shall contain between 30% to 36%
calcium nitrite by weight of solution.

.3 The calcium nitrite shall be added at the concrete ready mix plant and verification shall
be provided to the Engineer for the quantity of the calcium nitrite added to each batch
of concrete.

.1 Acceptable verification shall include, but is not necessarily limited to, printouts
from computerized batch plants or printouts from computerized admixture
dispensing units.

.2 Verification shall be provided on the delivery slip.

4 For C-XL and C-1 concrete, the range of air content shall be 6% to 9% regardless of the
nominal size of the coarse aggregate used in the concrete mix.

302.2 .4 Associated Materials

.1 The Contractor shall supply any associated materials necessary for construction, as shown on
the Contract Documents.

.2 Safety anchor assemblies shall be available from the Owner.

.3 Materials shall be stored at least 100 mm off the ground.

302.3 SUBMITTALS

.1 The Contractor shall submit the source of supply of Portland cement concrete to the Engineer
14 Days in advance of the supply of the concrete to the Work, and this submittal shall consist of
but not be limited to:

.1 Certification that the concrete supplier is certified in accordance with Atlantic Concrete
Association (ACA), Plant Certification Program or the equivalent as follows:

.1 The concrete supplier shall submit proof of conformance to the requirements for the
production of the concrete in accordance with CSA A23.1.

.2 Only concrete supplied from such certified plants shall be acceptable to the Owner and
plant certification shall be maintained for the duration of the Work.

.2 Proposed sources of aggregates and test results shall be submitted to the Engineer, in
writing, a minimum of 14 Days prior to the proposed use of such materials. This notification
period shall be increased to a minimum of 35 Days if the aggregates proposed for use have
not been previously approved for use in the Owner’s projects.

.3 The proposed design mix proportions, certified by the Contractor or his/her agent, and
stamped and signed by the Professional Engineer, who reviewed the concrete mix, and
shall include:
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302.3.1.3 .1 Specified hardened properties and age of testing for strength, air, and permeability.

.2 The Contractor shall submit, at least 14 Days prior to commencement of the Work, the proposed
method and sequencing of the placing of the concrete for approval by the Engineer.

.3 Other submittals are required for this Item and are contained within the sections applicable to the
specific phase of the Work being undertaken.

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

302.4 CONSTRUCTION

3024 .1 General

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

.2 Concrete materials and methods of concrete construction and methods of test for concrete
shall conform to CSA A23.1 and CSA A23.2, if not otherwise specified herein.

.3 The Contractor shall notify the Engineer at least two Days in advance of the commencement
of each concrete placement.

4 When detailed in the Contract Documents the Contractor shall install the associated materials
described in 302.2.4 in accordance with the Contract Documents.

302.4 .2 Equipment and Production

302.4.2 .1 Batching
.1 The Contractor has the responsibility to ensure that the concrete mix proportions are
being accurately and consistently batched to produce the specified mix and concrete
properties.

.1 The moisture content for aggregates shall be determined and adjustments made prior
to the batching of concrete.

302.4.2 .2 Mixing
.1 Mixers and agitators used for transporting concrete shall deliver their load to the Work
Site and discharge shall be completed within 2 hours of initial mixing unless a longer time

is specifically authorized in writing by the Engineer.

.1 Under conditions contributing to rapid stiffening of concrete the Engineer may specify
a time of less than 2 hours.

302.4.2 .3 Delivery

.1 The batch delivery ticket meeting the requirements of CSA A23.1 shall accompany each
batch of concrete delivered to site.

.1 The batch ticket shall include quantities of materials batched.
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302.4.2.3 .2 Addition of Water

.1 Water shall not be added after batching for any purpose without the approval of the
Engineer.

.1 Slump adjustment of superplasticized concrete shall be with admixture only.

302.4 .3 Falsework and Formwork

.1 The Contractor shall be responsible for all falsework design and construction in accordance
with Item 957.

.2 The Contractor shall be responsible for all formwork design and construction in accordance
with Item 958.

.3 All submissions with respect to falsework and formwork shall be in accordance with Item 956.
3024 .4 Placement
302.4.4 .1 General

.1 All concrete shall be placed in a space free of standing water, unless otherwise specified
in the Contract Documents.

.2 New concrete shall be defined as concrete that has not attained its minimum specified
compressive strength.

.1 All loads to be applied on new concrete shall be subject to the approval of the
Engineer, including vibration.

.3 Bonding of new concrete on hardened concrete shall be carried out as follows:

.1 Before depositing new concrete on concrete that has set, the forms shall be re-
tightened and the surface of the hardened concrete shall have all foreign matter and
laitance removed.

.2 Hardened concrete surfaces shall be thoroughly saturated with water, for 24 hours in
advance of placing concrete.

.3 Methods of obtaining an adequate bond between the hardened and fresh concrete
shall be subject to the approval of the Engineer.

4 The Contractor shall determine required delivery temperature of concrete to satisfy the
selected construction method and temperature control, but concrete temperatures from
the time of batching until final placing shall be maintained between 10 °C and 25 °C,
unless otherwise authorized in writing.

.5 Concrete shall be placed while still plastic and workable.

.1 Concrete at the advancing face of the concrete placement must be plastic and cold
joints within a concrete placing operation shall not be permitted.

.2 Re-tempering any partially hardened concrete with additional water shall not be
permitted.
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302.4.4.1 .6 Concrete placement advancement shall be up-grade unless otherwise noted in the
Contract Documents and/or authorized by the Engineer.

.7 If the concrete details are such that a feather edge or thin section might be created by the
sequence of placing, a bulkhead shall be introduced to maintain an edge thickness of at
least 100 mm.

302.4.4 .2 Footings and Working Slabs

.1 Where Overexcavation occurs in the solid rock excavation for footings, concrete shall be
placed in accordance with Standard Drawing 302-3 and as follows:

.1 Down to an elevation of 150 mm below the specified elevation of the bottom of the
footing, the Contractor shall place the concrete specified for the footing.

.2 If the Overexcavation is in excess of 150 mm below the specified elevation of the
bottom of the footing, the Contractor shall place working slab concrete from the
bottom of the excavation up to the bottom of the specified footing elevation.

.1 The working slab shall have a minimum specified compressive strength of 20
MPa at 28 Days.

.2 Prior to the placement of footings, the working slab concrete shall have a minimum
compressive strength of 5 MPa.

.3 For stepped footings and similar stepped formwork details, where concrete has to be
placed in two or more stages and where the monolithic nature has to be maintained, the
upper portion shall be placed as soon as stiffening of the concrete in the lower portion
shall permit.

.1 The concrete in the lower portion shall be designed so as to minimize bleeding; any
free water or laitance shall be removed before the next layer of concrete is placed.

302.4.4 .3 Columns

.1 Concrete in columns shall be placed in one continuous operation unless otherwise noted
in the Contract Documents and/or as 