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City of Saskatoon Standard Construction Specifications & Drawings
Effective February 12, 2021

To access the current specifications and drawings, please visit the City of Saskatoon
specifications and standards website:
https://www.saskatoon.ca/business-development/development-regulation/specifications-
standards

SPECIFICATIONS

Division 1 - General Requirements

Project Control 01010
Shop Drawings, Product Data and Samples 01015
Testing Laboratory Services 01020
Temporary Facilities 01025
Safety Requirements 01030
Environmental Protection 01035
Cleaning 01040
Products/Workmanship 01045
Project Record Documents 01050

Division 2 - Earthworks

Excavation and Embankment Construction 02005
Area Grading 02010
Subgrade Compaction 02015
Construction of Streets and Lanes 02055
Grade Construction for Sidewalk, Curb and Gutter 02060

Division 3 - Aggregates

Supply of Aggregates 03001
Granular Base Course 03005
Granular Subbase Course 03010
Stockpiling Aggregates 03015
Testing and Inspection 03020
Handplaced, Grouted and Random Riprap 03050

Geotextiles and Geogrids 03060



https://www.saskatoon.ca/business-development/development-regulation/specifications-standards
https://www.saskatoon.ca/business-development/development-regulation/specifications-standards
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Division 4 - Asphaltic Materials
Rubberized Asphalt Crack Sealing 04000
Bituminous Binder 04005
Asphalt Mix 04010
Asphalt Concrete 04015
Reclaimed Asphalt Pavement 04020
Asphalt Prime, Tack and Flush Coat 04025
Slurry Seal Coat 04030
Supply of Asphalt Mix 04040
Cold Mix Asphalt 04050
Asphalt Patching 04060
Infrared Asphalt Heating 04070
Division 5 - Metals
Chain Link Fencing 05015
Deck Drains 05025
Division 6 - Concrete
Ready Mixed Concrete 06005
Concrete Sidewalk, Curb and Gutter Construction 06010
Supply of Ready Mix Concrete 06015
Plain and Reinforced Concrete 06020
Curing Compound 06025
Unit Paving 06030
Cast in Place Overhead Sign Bases 06040
Cast in Place Overhead Sign Bases (Pile Type) 06041
Precast Concrete Barriers 06050
Precast Concrete Curbing 06051
Pressurized Grout Injection 06060
Streetscape 06070
Concrete Curb and Sidewalk Repairs 06080
Division 7 - Pavement Markings
Chlorinated Rubber Traffic Paint 07005
"Drop-on" Glass Beads for Pavement Markings 07010
Hot Applied Traffic Paint 07015
Hot Applied Plastic Pavement Markings 07020
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Cold Plastic Pavement Markings 07030
Thermoplastic Pavement Markings 07040
Fast Dry Paint 07050
Division 8 - Water and Sewer
Construction Materials - General 08000
Construction Materials - Water Mains 08001
Construction Materials - Sewage Mains 08002
Construction Materials - Service Connection 08003
Gravity Storm and Sanitary Sewer Construction 08010
Sewers Constructed in Tunnels 08015
Catch Basin Construction 08020
Water and Sewer Connections Construction 08025
Water Main Construction 08030
Storm Sewers and Culverts 08040
Gravity Sanitary and Storm Cured-in-Place Pipe (CIPP) Lining 08046
CCTV Camera Sewer Main Inspection 08125
Division 10 - Specialties
Bearings 10000
Access Hole Installation 10005
Stationary Truck Scale 10010
Division 11 - Noise Barriers
Noise Batrriers - General 11000
Concrete Noise Barriers 11001
Transparent Noise Barriers 11002
Division 12 - Traffic Signals
Traffic Signal Underground Installation 12600
Division 14 - Shallow Buried Utilities
Surface Infrastructure Restoration for Utility Cuts 14001
Division 15 - Construction Materials
Construction Materials - Water Mains 15001
Construction Materials - Water Service Connections 15002
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Construction Materials - Sewer Mains 15003
Construction Materials - Sewer Service Connections 15004
Construction Materials - Corrosion Protection 15005
Construction Materials - Roadways 15006
Construction Materials - Noise Barriers 15007

DRAWINGS
Boulevards
Boulevard Tree & Utility Placement Separate Sidewalk, Vertical Curb, 1020001002
and Gutter Details
Boulevard Tree and Utility Placement Combined Sidewalk and Curb 1020001003
Details
Curbs & Walks
Full Heights Curbs and Gutters 1020002001
Curb on Asphalt 1020002002
Separate Dropped Curb Crossings 1020002003
810mm Concrete Barrier Curb 1020002004
Separate Vertical Curb 1020002005
Crossing - Combined Sidewalk, 150mm Vertical Curb & Gutter 1020002006
Crossing - Combined Sidewalk, 200mm Vertical Curb & Gutter 1020002007
Crossing - Combined Sidewalk & 150mm Vertical Curb 1020002008
Crossing - Combined Sidewalk & 200mm Vertical Curb 1020002009
Crossing - Separate Sidewalk, Vertical Curb & Gutter 1020002010
Crossing - Separate Sidewalk & Vertical Curb 1020002011
Crossing - Combined Sidewalk, Rolled Curb & Gutter 1020002012
Curb Return Crossing - Separate Sidewalk & Vertical Curb 1020002013
Directional Crossing - Combined Sidewalk & Vertical Curb 1020002014
Directional Crossing - Separate Sidewalk & Curb 1020002015
Directional Crossing - Corner Location 1020002016
Crossing - Curb Detail - Perspective View 1020002017
Grade Construction for Curb and Gutter 1020002018
Grade Construction for Sidewalk, Curb and Gutter 1020002019
Grade Construction for Walkway & Separate Sidewalk 1020002020
Control Joints 1020002021
Dowel/Control Joint Location and Spacing 1020002022
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Pedestrian Ramp - Details 1020002023
Wide Pedestrian Ramp - Texture Details 1020002025
Pedestrian Ramp - Texture Details 1020002026
Pedestrian Ramp - Rolled Curb 1020002027
Typical Transition - Combined Sidewalk & Curb 1020002028
Combined Sidewalk, Vertical Curb & Gutter 1020002029
Combined Sidewalk, Rolled Curb & Gutter 1020002030
Separate Sidewalk 1020002031
Concrete Walkway 1020002032
Combined Sidewalk & Vertical Curb 1020002033
Precast Concrete Curb 1020002035
Combined Sidewalk, Reversed Vertical Curb & Gutter 1020002036
Reversed Curb and Gutter Detail 1020002037
Concrete Placement Rate of Moisture Loss Chart 1020002038
Separate Sidewalk Irrigation Sleeve 1020002039
Separate Sidewalk Bus Stop Detall 1020002040
Perpendicular Separate Sidewalk Ramp Details 1020002041
Rolled Curb & Sidewalk 1978 Style 1020002042
Gutter Patch Paving 1020002049
3.0m Multi-Use Pathway Ramp Configurations 1020002052
2500 Separate Walkway Concrete 1020002054
3000 Multi-Use Pathway Asphalt 1020002055
Roadway Sideslope Ramp Pedestrian Access Wheelchair Accessible 1020002057
Traffic Calming Curb Extensions At A T-Intersection (Collector & Local 1020002062
Streets
Traffic éalming Curb Extensions At A Mid-Block Crossing (Collector 1020002064
Streets)

Traffic Calming Curb Extension Options (Collector or Local Streets) 1020002065
150mm Vertical Curb & Gutter with Paver Lip 1020002067
Concrete Swale 1020002069
Cut-Through Median Detail Pedestrian/Cyclist Crossing 1020002070
Combined Sidewalk, Reversed Rolled Curb & Gutter 1020002071
Transition to 250mm Vertical Curb Approved for Use at Transit Stops 1020002074
Pedestrian Ramp Placement Local & Collector Intersections 1020002075
Pedestrian Ramp Placement Arterial Intersections 1020002076
Mountable Curb 1020002077
Traffic Calming Speed Hump Details 1020002078
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Fences
Chain Link Fence Details - 1.8m Fence 1020004001
Chain Link Fence Details - 1.2m Fence 1020004002
Chain Link Fence Details - Gate Detail 1020004003
Chain Link Fence Type A 1020004005
Chain Link Fence Type A 1020004006
Lanes
Lane, Paved - Typical Lane Cross Section 1020005002
Residential Lane Dead-End Turnaround T-Type: Large Car 1020005003
Residential Lane Dead-End Turnaround T-Type: Light Single Unit 1020005004
Commercial Lane Dead-End Turnaround T-Type: Medium Single Unit 1020005005
Residential Lane Dead-End Turnaround L-Type: Large Car 1020005006
Lane, Paved - 2 Stage Construction 1020005007
Medians
Splash Apron 1020006001
Mountable Median Tip 1020006002
Median Ramp 1020006003
830 Median Barrier 1020006005
Traffic Calming Template Temporary Median Island 1020006006
Shallow Buried Utilities
Utilities Placement Standards 1020007001
Utilities Placement Standards 1020007002
Utilities Placement Standards 1020007003
Utilities Placement Standards 1020007005
Typical Roadway Crossing Electrical Sleeve 1020007006
Typical Roadway Crossing Irrigation Sleeve 1020007007
Base/Ducting Installation - Typical Median Cross Section 1020007008
Streets
Rubberized Asphalt Crack Sealant - Cross Section 1020008001
Surveying
Specifications for Survey Stakes 1020009001
Survey Tablet Marker Type 1 1020009002
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COS Survey Marker 1020009003
COS Survey Marker Casing 1020009004
COS Survey Marker Installation 1020009005
Catch Basins
Storm Drainage Catch Basin for Tandem Installation 1020010002
500mm Round Catch Basin Frame and Cover 1020010003
Catch Basin Frame and Cover Surface Inlet Model 1020010004
Catch Basin Frame and Cover Curb Inlet Model 1020010005
Rolled Curb Catch Basin 1020010006
Precast Reinforced Round Catch Basin 1020010007
Installation of Catch Basin Lead for Sidewalk Construction 1020010009
Hamilton Kent Pipe to Manhole Connector Specification Sheet 1020010010
Typical Catch Basin Conversion at Driveway or Crossing 1020010012
Curb Inlet Risers for Catch Basin Frame and Cover 1020010013
Curb Inlet Catch Basin Frame and Cover 1020010014
Roadway Subdrainage Pipe Connection to Catchbasin 1020010015
Vertical Curb 900mm Catch Basin Assembly Type K-1 1020010016
Rolled Curb 900mm Catch Basin Assembly Type K-2 1020010017
Surface Inlet 900mm Catch Basin Assembly Type K-3 1020010018
Precast Monolithic 900mm Catch Basin Base 1020010019
Catch Basin Side Inlet Type K-1 1020010020
Catch Basin Surface Inlet Grate Type K-1 1020010021
Catch Basin Surface Inlet Frame Type K-1 1020010022
Catch Basin Precast Slab Top Type K-1 1020010023
Rolled Curb Catch Basin Grate Type K-2 1020010024
Rolled Curb Catch Basin Frame Type K-2 1020010025
Catch Basin Precast Collars Type K-2 1020010026
Catch Basin Precast Slab Top Type K-2 1020010027
Catch Basin Precast Slab Top Type K-3 1020010028
Manholes
Manhole Safety Platform 1020011001
Standard 1050mm Manhole for 200mm to 525mm Sanitary Sewers - 1020011004
For Rehabilitation Work Only
Standard 1200mm manhole for 200mm to 600mm Sanitary Sewers 1020011005
With Drop Structure
Standard 1200mm Manhole for 675mm to 900mm Sewers 1020011006
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Drop Structure Manhole for Connection to Trunk Storm Sewers 1020011008
Standard 1200mm Manhole for 200mm to 600mm Sewers 1020011009
Circular PVC Pipe Beddings 1020011010
Circular Concrete Pipe Beddings 1020011011
Concrete Manhole Collars 1020011012
Manhole Lifter Ring Details 1020011013
Rubber Manhole Adjustment Riser 1020011014
Manhole Rehabilitation Where Thickness of Concrete Below Invert 1020011016
Exceeds 125mm
Manhole Rehabilitation Where Thickness of Concrete Below Invert 1020011017
Does Not Exceed 125mm
Sewer Force Main Inspection Manhole 1020011018
Standard Lockable COS Manhole Frame & Cover For Public 1020011019
Properties
Lock Wing & Spacers For Standard COS Manhole Covers 1020011020
Standard Lockable COS Manhole Frame & Cover for Private 1020011021
Properties
TF-48 Beehive Grate 1020011022
TF-48 Beehive Frame 1020011023
Sanitary Sewer Manhole Drop Structure Between High Line and Low 1020011024
Line
TF-101 Beehive Frame 1020011025
TF-101 Beehive Grate 1020011026
Standard Manhole Types for Large Sewers - Notes and Schedules 1020011028
Standard Manhole Types for Large Sewers - Sections and Details 1020011029
Standard Manhole Types for Large Sewers - Cast-In-Place Details 1020011030
Standard Storm Sewer Subdrain Detail - Crown Depth up to 2.3m 1020011031
Standard Storm Sewer Subdrain Detail - Crown Deeper than 2.3m 1020011032
Standard Low Profile Manhole Frame for Rehabilitation Work Only 1020011034
Watermains
Copper Dead End Water Main Flusher 1020012001
Reaction Blocking and Water Main Anchoring 1020012002
Fire Hydrant Standard Installation 1020012003
Square Hydrant Guard 1020012004
Pumped Drain Structure 1020012005
Manual Air Release C301/303 Pipe 1020012006
Typical Pipe Insulation 1020012007
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Welded Type Tapping Saddle for Large Diameter Steel Watermains 1020012009
Valve Anchoring Details for 300mm & Larger Valves 1020012010
Manual Air Release C905 Pipe 1020012011
Circular Hydrant Guard 1020012012
Water Circulator Service Connection 1020012013
Polyethylene Dead End Watermain Flusher 1020012014
Restraint Joints on C905 PVC Pipe 1020012015
Fire Hydrant Standard Locations 1020012016
Type 'C' Valve Box Top and Lid 1020012017
Type 'C' Lifter Rings 1020012018
Service Connections
Typical Sewer & Polyethylene Water Service Connection 1020013001
Typical Sewer & Copper Water Service Connection 1020013002
Typical Duplex Water & Sewer Service Connection 1020013003
Interior Drop Structure at Sanitary Sewer Manhole 1020013004
Typical Sewer Service Cleanout 1020013005
Typical Sewer Tapping 1020013007
PVC Service Connection Riser Assembly 1020013008
100mm Water Service Seasonal Connection 1020013009
50mm Water Service Seasonal Connection 1020013010
Standard Curb Box 1020013011
Curb Box Cap 1020013012
15mm Spindle Details 1020013013
19mm Spindle Details 1020013015
PVC Service Connection Vertical Riser Assembly (Reconstruction 1020013016
Onl
Rec)?eational Vehicle Service Station with Sewage Disposal & Water 1020013020
Supply
Cathodic Protection
Multiple Impressed Current Anode Ground Bed Vertical 1020014001
Multiple Impressed Current Anode Ground Bed Horizontal 1020014002
Traffic Signals
Traffic Signal Conduit Junction Box Installation 1020016019
Specifications for Pre-Cast Traffic Signal Pole Base 1020016020
Specifications for Traffic Signal Corridor Pole 1020016021
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Combination Street Light and Traffic Signal Pole 1020016022
Specifications for Traffic Signal Arms 1020016023
Specifications for Hand Hole Assembly 1020016025
Pre-Cast Pole Base Installation Details 1020016029
Trenching Installation Details 1020016032
Cast-In-Place Cabinet Base in Natural Ground Details 1020016033
Service Pedestal Installation Details 1020016034
Cast-In-Place Cabinet Base in Sidewalk Details 1020016039
Signage

Adapter Plate for Roadside Guidesign 1020017010
Concrete Base for Roadside Guidesign 1020017011
I-Beam for Roadside Guidesign 1020017012
Bolt Assembly I-Beam to Adapter Plate for Ground Mounted Signs 1020017013
[-Beam for Median Guidesign 1020017015
Pavement Marking Test Section Sign Details 1020017016
Advance Warning Flasher Structure Pile and Anchor Bolt 1020017017
Temporary Sign Base 1020017031
Signage Typical Installation Depth Sign Post Base 1020017054
Signage Typical Sign Post Base Detalil 1020017055
Signage Typical Installation Sign Post 1020017056
Signage Typical Installation Traffic Control Sign 1020017057
Signage Typical Installation Crosswalk 1020017058
Storm Sewer

Grating for Concrete Endwall Pipe Dia. Up to 1200mm 1020018001
Grating for Concrete Endwall Pipe Dia. 1350mm to 1800mm 1020018002
Standard Handrail 1020018003
Standard Riprap Detail 1020018004
Storm Sewer Outfall 1020018005
Storm Sewer Outfall Reinforcement Details 1020018006
Handrail Details 1020018007
Standard Ditch Crossing Culvert Requirements 1020018009
Stormwater Storage Basin Cross Section 1020018010
Trenching

Keying of Trench 1020019001
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Berms

Typical Berm Requirements 1020021001
Lot Drainage

Easement Grading Back Yard 1020022003
Easement Grading Side Yard 1020022004
Drainage Swale Back of Lot, 1 of 2 1020022005
Grade Markers Electrical Kiosk 1020022006
Drainage Swale Back of Lot, 2 of 2 1020022007
Grade Markers Electrical Kiosk 1020022008
COS Lot Grade Markers Construction and Placement 1020022009
Drainage Improvement 1020022010
Side Yard Drainage Swale 1020022012
Lot Grading Transition Lot Type A/D & D/A 1020022013
Lot Grading Transition Lot Type D/C & C/D 1020022014
Lot Grading Transition Lot Type D/E & E/D 1020022015
Lot Grading Type A 1020022016
Lot Grading Type D 1020022017
Lot Grading Type C 1020022018
Lot Grading Type E 1020022019
Lot Grading Transition Lot Type C/E & E/C 1020022021
Side Yard Typical Concrete Drainage Swale 1020022022
Back Yard Typical Concrete Drainage Swale 1020022023
Sump Details

Sump with Pumped Discharge to Surface 1020025001
Sump with Pumped Discharge to Storm Sewer 1020025002
Sump Pump Retrofit #1 1020025003
Sump Pump Retrofit #2 with Pumped Discharge to Surface Plus 1020025004
Backflow Prevention

Geometrics/Channelization

Bus Bay Turnout 1020029014
Roundabout Functional Design Local Class 'A' 1020029017
Roundabout Detailed Design Local Class 'A'’ 1020029018
Roundabout Sight Lines Design Local Class 'A’ 1020029019
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Roundabout Operating Speeds Design Local Class 'A' 1020029020
Roundabout Functional Design Collector Class 'A'/Local Class ‘A’ 1020029021
Roundabout Detailed Design Collector Class 'A'/Local Class ‘A’ 1020029022
Roundabout Sight Lines Design Collector Class 'A'/Local Class 'A' 1020029023
Roundabout Operating Speeds Design Collector Class 'A'/Local Class 1020029024
A

Design Vehicles for Arterials, Expressways, Freeways 1020029026
Standard Neighbourhood Entrances 1020029027
Design Vehicle for Collectors and Roundabouts 1020029031
Class B Arterial Staging Options 1020029032
Cul-De-Sac Parameters - Residential, Commercial and Industrial 1020029035
Roadways

Typical Road and Back Lane Subdrainage Details 1020029045
Design Vehicle Side Load Garbage Truck 1020029048
Design Vehicle Firetruck (E-One Cyclone) 1020029049
Design Vehicle Articulating Bus 1020029050
Design Vehicle Medium Single Unit Truck (MSU) 1020029051
Design Vehicle Heavy Single Unit Truck (HSU) 1020029052
Cross-Sections On-Street Bike Lane (Non All Ages & Abilities) 1020029053
Cross-Sections Buffered Bike Lane (Non All Ages & Abilities) 1020029054
Cross-Sections Protected Bike Lane (All Ages & Abilities) 1020029055
Cross-Sections Raised Cycle Track (All Ages & Abilities) 1020029056
Cross-Sections Multi-Use Pathway (All Ages & Abilities) 1020029057
Indicative Cross-Section Lane 1020029058
Indicative Cross-Section Local 1020029059
Indicative Cross-Section Collector 1020029060
Indicative Cross-Section Arterial 1020029061
Indicative Cross-Section Freeway/Expressway 1020029062
Commercial and Downtown Streets with On-Street Parking on All Legs 1020029063
Corner Radius = 3m

Local and Collector Streets with On-Street Parking on All Legs Corner 1020029064
Radius = 5m

Industrial Streets Corner Radius = 15m 1020029065
Arterial - Arterial Intersection Unchannelized Layout 1020029068
Arterial - Arterial Intersection Channelized Layout 1020029069
Arterial Channelized Intersection 45 degree Entry Angle Lane Drop 1020029070
Arterial Channelized Intersection High Entry Angle Lane Drop 1020029071
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Pavement Markings

Bike Stencil Bike Pavement Marking 1020034001
Bike Diamond Symbol Stencil Reserved Bike Lane Pavement Marking 1020034002
Bike Arrow Stencil Bike Direction Pavement Marking 1020034003
Sharrow Stencil Shared Bike Lane Pavement Marking 1020034004
Bike Ends Stencil Reserved Bike Lane Ends Pavement Marking 1020034007
Typical Pavement Markings Shared Bike Lane Sharrow Symbol 1020034008
Placement

Typical Pavement Markings Reserved Bike Lane Reserved Bike 1020034009
Symbols Placement

Two-Stage Turn Bike Box Bike Direction Pavement Marking 1020034016
Longitudinal Pavement Markings 1020034017
Transverse Pavement Markings 1020034018
Gore Marks 1020034019
Lane Line Dimensioning Practice 1020034020
Standard Specification Railway Crossing Symbol 1020034021
Street Fixtures

Bicycle Stand Surface Mount Installation 1020038001
Bicycle Stand Sleeve Installation 1020038002
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01010 Project Control
Index
01010-1 General 2
1.1 Project Control System Requirements and Application 2
1.2 Method 2
1.3  Effect of Approvals 2
1.4  Preconstruction Meeting 2
01010-2 Scheduling 2
2.1 Post Award 2
2.2 Duration 3
2.3 Arrange Participation 3
2.4 Approval 3
01010-3 Job Meetings 3
3.1 Intervals 3
3.2 Notification 3
3.3 Minutes 3
3.4 Owner-called Meetings 4
01010-4 Measurement and Payment 4
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01010-1 General

11 Project Control System Requirements and Application

The Engineer will provide and operate a system of project control as a central
communication and management control tool. The Contractor is required to provide
detailed data concerning his proposed construction methods to the Engineer. This
system will be used to identify, schedule, and monitor activities related to progress of
the total project since it will show effect of performance on total project and will identify
required efforts to be expended for maintenance of satisfactory progress.

1.2 Method

Project progress will be controlled using a project control system administered by the
Engineer. Control may be based on network techniques including critical path method
(CPM) for planning, scheduling, monitoring and reporting of project progress.

1.3 Effect of Approvals

Approvals by the Engineer of original network or schedules and revisions thereto, do not
relieve the Contractor from any duties or responsibilities required by the Contract.

14 Preconstruction Meeting

1. Within 10 days after award of the Contract, the Engineer will request a meeting to
discuss and set up administrative procedures and responsibilities. The
Contractor shall organize and advise all parties accordingly.

2. Senior representatives of the Owner, Engineer, Contractor, major
Subcontractors, Field Inspectors and Superintendents are to be in attendance.
3. Establish time and location of meeting and notify all parties concerned to attend.

Notify parties minimum of 5 days before meeting.
01010-2 Scheduling
21 Post Award

Within 20 days from Contract award date, provide necessary scheduling or network
information such as activity sequencing and duration estimates for submittal of shop
drawings and samples, procurement of major equipment and materials, installation and
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testing and subcontract awards, to allow completion of Work Breakdown Structure,
Master Milestone network and detailed CPM construction networks. Detailed CPM
construction networks must cover period at least three months beginning from date of
Contract award, with activity durations not exceeding 15 days.

2.2 Duration

For duration of project provide necessary information to enable detailed CPM networks
to be made available at all times for periods of at least three months ahead through to
project completion date.

2.3 Arrange Participation

Arrange participation on site and off site of subcontractors and suppliers, as and when
necessary, for purpose of network planning, scheduling, updating and progress
monitoring.

24 Approval
Sign all networks or schedules to indicate approval.

01010-3 Job Meetings

3.1 Intervals

After award of Contract, arrange meetings at regular intervals at times and locations
approved by the Engineer.

3.2 Notification

The Contractor shall notify all parties concerned to attend, to ensure proper
co-ordination of project work.

3.3 Minutes

The Contractor shall record minutes of these meetings, and circulate minutes to all
parties within 7 days of the meeting.
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3.4 Owner-called Meetings

In addition to the above, the Owner will call general site meetings throughout the course
of the work. Representatives of the Engineering Consultant and the Contractor will be
expected to attend.

01010-4 Measurement and Payment

There will be no separate payment for work outlined in this section.

End of Specification 01010
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01015 Shop Drawings, Product Data and Samples

Index

01015-1 General
1.1 Description
1.2 Related Work Specified Elsewhere
1.3  Submissions
1.4 Samples and Mock-Ups
1.5 Shop Drawings
1.6  Product Data
1.7  Responsibility
1.8 Measurement for Payment

A OO WWDNDNNDDNDD

01015-2 Execution
2.1 Submission Requirements
2.2 Coordination of Submission
2.3 Distribution of Submittals after Review
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01015-1 General

11 Description

This section establishes general requirements for submission of shop drawings, product

data and samples specified for review by the Engineer.

1.2 Related Work Specified Elsewhere

Particular requirements for shop drawings, product data and samples are specified
under various sections.

1.3 Submissions

Work involving relevant product may proceed only after submission is reviewed.
Reproductions for submissions: reproducible transparency with one opaque diazo print.
Submissions to include:

1. date and revision dates
project title and number
3. name of:
contractor
subcontractor
supplier
manufacturer
e. separate detailer when pertinent
identification of product or material
relation to adjacent structure or materials
field dimensions, clearly identified as such
specification section number
applicable standards, such as CSA or CGSB numbers
Contractor's stamp, initialled or signed, certifying review of submission,
verification of field measurement and compliance with Contract Documents.

oo oo

© 00N

14 Samples and Mock-Ups

Submit samples in sizes and quantities specified.
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Where colour, pattern or texture is criterion, submit full range of samples.

Reviewed samples or mock-ups will become standards of workmanship and material
against which installed work will be checked on project.

1.5 Shop Drawings

Drawings to be originals, prepared by Contractor, subcontractor, supplier or distributor
which illustrate appropriate portion of work; showing fabrication, layout, setting or
erection details as specified in appropriate sections.

Maximum sheet size 860 mm x 1120 mm.
Include information required in Subsection 1.3.

1.6 Product Data

Certain specification sections specify that manufacturer's standard schematic drawings,
catalogue sheets, diagrams, schedules, performance charts, illustrations and other
standard descriptive data will be accepted in lieu of shop drawings.

Above will be accepted only if they conform to following:

e delete information which is not applicable to project.

e supplement standard information to provide additional information applicable to
project.

¢ show dimensions and clearances required.

e show performance characteristics and capacities.

1.7 Responsibility

Contractor's responsibility for errors and omissions in submission is not relieved by
Engineer's review of submittals.

Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Engineer's review of submission unless Engineer gives
written acceptance of specified deviations.
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1.8 Measurement for Payment

No separate measurement to be made for work this section; work is incidental to project
costs.

01015-2 Execution

2.1 Submission Requirements

Accompany submissions with transmittal letter in duplicate, containing:

date

project title and number

Contractor's name and address

number of each shop drawing, product data and sample submitted.
other pertinent data.

Al o

Identify details by reference to sheet and detail numbers shown on Contract Drawings.

Notify Engineer, in writing at time of submission, of deviation from requirements of
Contract Drawings.

Construct field samples and mock-ups at locations acceptable to Engineer.

Construct each sample or mock-up complete, including work of all trades required to
finish work.

Submit number of copies of product data which Contractor requires for distribution plus
four copies which will be retained by the Engineer.

2.2 Coordination of Submission

Schedule submissions at least 10 days before dates reviewed submissions will be
needed.

Coordinate each submission with requirements of work and Contract Documents.
Review shop drawings, product data and samples prior to submission and verify:

e field measurements
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e field construction criteria
e catalogue numbers and similar data

After Engineer's review, distribute copies.

2.3 Distribution of Submittals after Review

Distribute copies of shop drawings and product data which carry Engineer's stamp to:

job site file

record documents file
other prime contractors
subcontractors
supplier

fabricator

I

Distribute samples as directed.

End of Specification 01015
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01020-1 General

11 Description

This section establishes general requirements for testing to be performed by testing
laboratory designated by the Engineer.

1.2 Related Requirements Specified Elsewhere

Particular requirements for inspection and testing are specified under various
specification sections.

1.3 Appointment, Payment and Requirements

1.31 Owner and Exceptions

The Owner will appoint and pay for services of a testing laboratory except for the
following:

1. Inspection and testing required by laws, ordinances, rules regulations or orders
of public authorities.

2. Inspection and testing performed exclusively for Contractor's convenience.

3. Testing, adjustment and balancing of conveying systems, mechanical and
electrical equipment and systems.

4. Mill tests and certificates of compliance.

5. Tests specified to be carried out by Contractor under the supervision of the
Engineer.

6. Additional tests specified in Subsection 1.3.2 Additional Tests.
1.3.2 Additional Tests

Where tests or inspections by designated testing laboratory reveal work not in
accordance with contract requirements, the Contractor shall pay costs for additional
tests or inspections as Engineer may require to verify acceptability of corrected work.
Costs for additional testing will be deducted from Contractor's monthly payment
certificates.
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1.4 Measurement for Payment

No separate measurement to be made for work this section, work is incidental to project
costs.

01020-2 Execution

21 Contractor's Responsibilities
1. Furnish labour and facilities to:
a. Provide access to work to be inspected and tested.
b Facilitate inspections and tests.
C. Make good work disturbed by inspection and test.
d Provide storage on-site for laboratory's exclusive use to store equipment

and cure test samples.

2. Notify the Engineer sufficiently in advance of operations to allow for assignment
of laboratory personnel and scheduling tests.

3. Where materials are specified to be tested, deliver representative samples in
required quantity to testing laboratory.

4. Pay costs for uncovering and making good work that is covered before required

inspection or testing is completed and approved by the Engineer.

2.2 Frequency and Evaluation of Testing

When not specified separately, frequency of testing to be as directed by the Engineer.

Where not specified separately, the Contractor shall cease operation until corrections to
his production process are corrected if any of the following criteria are not met:

Average of all tests to equal or exceed specification.

Not more than 10% of all tests to be below specification.
Average of 3 consecutive tests to equal or exceed specification.
Individual test result to equal or exceed 90% of specification.

BN =

End of Specification 01020
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01025-1 General

1.1

Description

This section establishes requirements for all temporary facilities including the following:

NN =

1.2

1.2.1

Access

Contractor's site office
Engineer's site office
Storage sheds
Sanitary facilities
Parking

Security systems
Power

Water supply

Heating and ventilation
Drainage

Signs and notices
Mobilization

Removal of temporary facilities
Maintenance of site
Maintenance of traffic

Definitions

Mobilization

Mobilization includes the following:

1.

Supply, installation, and servicing of mobile offices,

housing, etc.

workshops, stores,

Supply and transport to site of equipment used in performing work.
Dismantling and removing all temporary facilities upon completion of work and

restoring site to its original condition.

Supply and installation and subsequent dismantling and removal of materials and

equipment required for maintenance of traffic.
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1.2.2 Maintenance of Site

Maintenance of site includes cost of maintaining site during periods when work is
delayed, as defined below:

1. Payment made under this section is subject to the terms for schedule extensions
listed in General Conditions, Article 00700-34 - Delays, and is subject to approval
by the Engineer.

2. Tendered unit price per day to include supervisory staff salaries and expenses,
office expenses, equipment costs and operating expenses, telephone, electricity
and gas, water and sanitation, labour to maintain and protect site, bond and
financing costs, overhead and profit.

3. Payment made only when work is delayed throughout site for full working day.
No compensation for inconvenience when work is delayed in one area of site but
work continues elsewhere on site.

4. Tendered unit price not to include equipment down-time during delays, for which
compensation will be negotiated if and when delay occurs.

1.2.3 Maintenance of Traffic

Maintenance of traffic requires that existing and temporary roads are kept open to traffic
and in good condition.

1. Maintain existing road surfaces in original condition.
Supply and erect temporary signing and barricades and supply flagmen as may
be required when work interferes with normal traffic flow.

3. Construct detour roads within site as indicated in drawings and maintain surfaces
at all times.

4, Ensure convenience and safety of residents affected by work at all times.

5. Credit Owner for maintenance of traffic expenditures arising from emergency

situations or cases when action is required by Owner due to failure on part of
Contractor to perform.

6. Maintain detour signs and barricades within and outside site where indicated in
drawings or by the Engineer as per standards established in the City of
Saskatoon Traffic Control Manual.
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1.3 Measurement for Payment

Mobilization to be paid as lump sum with 80% payable upon substantial completion of
mobilization as determined by the Engineer, and remaining 20% payable upon total
performance of the work.

Maintenance of site to be measure in working days.

Maintenance of traffic to be paid on a cost plus basis in accordance with Article
00700-24 of the General Conditions, and:

1. No payment for maintenance of existing road surfaces within site, initial supply
and erection of temporary signs and barricades, construction and maintenance of
detours within site.

2. Payment to include replacement of signs and barricades damaged by causes not
under the control of the Contractor, maintenance of existing road surfaces
outside site, supply of flagmen, inspection and maintenance of detour signs and
barricades inside and outside site.

01025-2 Execution

21 Access

Provide and maintain adequate access to project site.

Build and maintain temporary roads and provide snow removal during period of work.

If authorized to use existing roads for access to project site, maintain such roads for
duration of Contract and make good damage resulting from Contractor's use of roads.

2.2 Contractor's Site Office

Provide office of size to accommodate site meetings and furnished with drawing
laydown table, drawing storage rack, three-drawer filing cabinet, shelving and coat
hooks when required by Section 01005, Specific Conditions.

Install lighting to provide 750 1x using surface mounted shielded, commercial fixtures
with 10% upward light component.
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Heat to maintain 22° C inside temperature. Provide two operable windows for cross
ventilation.

Provide telephone in Contractor's site office. Pay telephone is not acceptable.

2.3 Engineer's Site Office

Provide temporary office for Engineer when required by Section 01005, Specific
Conditions.

Inside dimensions minimum 3.6 m long x 3 m wide x 2.4 m high with floor .1 m above
grade, complete with 50% opening windows and one lockable door.

Insulate building and provide heating system to maintain 22° C inside temperature
at -20° C outside temperature.

Finish inside walls and ceiling with plywood, hardboard or wallboard and paint in
selected colours. Finish floor with 19 mm thick plywood.

Install electrical lighting system to provide minimum 750 1x using surface mounted,
shielded commercial fixtures with 10% upward light component.

Arrange and pay for telephone in Engineer's office for his exclusive use. Long distance
calls placed on this telephone will be paid for by Engineer.

Provide private washroom facilities adjacent to office complete with flush or chemical
type toilet, lavatory, mirror and maintain supply of paper towels and toilet tissue.

Equip office with 1 m x 2 m table, four chairs, 6 m of shelving 300 mm wide, one
three-drawer filing cabinet, one plan rack and one coat rack and shelf.

Maintain in clean condition.

2.4 Storage Sheds

Provide adequate weathertight sheds with raised floors, for storage of materials, tools,
and equipment which are subject to damage by weather.
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2.5 Sanitary Facilities

Provide sanitary facilities for work force in accordance with governing regulations and
ordinances.

Post notices and take such precautions as required by local health authorities. Keep
area and premises in sanitary condition.

2.6 Parking

Parking space will be made available on-site. Maintain and administer this space as
directed by the Engineer.

2.7 Site Enclosures

Erect temporary site enclosure using new 1.2 m high snow fence wired to rolled steel
"T" bar fence posts spaced at 2.4 m oc. Provide one lockable truck gate. Maintain
fence in good repair.

Site enclosures required as indicated on Drawings.

2.8 Security Systems

Ensure safety of all equipment and materials on-site. Repair or replace damaged
equipment or materials regardless of cause of damage.

Prevent damage to lines and grades established by Engineer. Re-establish lines or
grades that become damaged by any cause.

Maintain concrete finishes free from imperfections, regardless of cause, until
acceptance of job. Repair damage to concrete surface at no additional cost to Owner.

Take responsibility for safety of all work performed under this Contract and of all
existing structures within limits of Contract. Repair damage at no additional cost to
Owner.

2.9 Power

Arrange, pay for and maintain temporary electrical power supply in accordance with
governing regulations and ordinances.
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Install temporary facilities for power such as pole lines and underground cables to
approval of local power supply authority.

210 Heating and Ventilation

Pay for costs of temporary heat and ventilation used during construction, operation,
maintenance and removal of equipment. Use of direct-fired heaters discharging waste
products into work areas will not be permitted unless prior approval is given by the
Engineer.

Furnish and install temporary heat and ventilation in enclosed areas as required to:

Facilitate progress of work.

Protect work and products against dampness and cold.

Prevent moisture condensation on surface.

Provide adequate ambient temperatures and humidity levels for storage,
installation and curing of materials.

5. Provide adequate ventilation to meet health regulations for safe working
environment.

N =

Ventilating must achieve the following:

1. Prevent hazardous accumulations of dust, fumes, mists, vapours or gases in
areas occupied during construction.

2. Provide local exhaust ventilation to prevent harmful accumulation of hazardous
substances into atmosphere of occupied areas.

3. Dispose of exhaust materials in a manner that will not result in harmful exposure
to persons.

4. Ventilate storage spaces containing hazardous or volatile materials.

5. Ventilate temporary sanitary facilities.

6. Continue operation of ventilation and exhaust system for time after cessation of

work process to assure removal of harmful elements.
Maintain strict supervision of operation of temporary heating and ventilating equipment.

1. Enforce safe practices.
2. Prevent abuse of services.
3. Enforce conformance with applicable codes and standards.
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4. Prevent damage to finishes.

5. Vent direct-fired combustion units to outside.

2.1 Drainage

Refer to Section 01035 for site drainage and pumping requirements.

212 Site Signs and Notices

Only Project Identification and Consultant/Contractor signboards and notices for safety
or instruction are permitted on site.

Format, location and quantity of site signs and notices to be approved by the Engineer.

Signs and notices for safety or instruction to be in English language or commonly
understood graphic symbols.

Maintain signboards, signs and notices for duration of project. Remove and dispose of
signs off-site when directed by the Engineer.

Erect, maintain, and subsequently dismantle as directed by the Engineer any project
signs supplied by the Owner.

213 Removal of Temporary Facilities

Remove temporary facilities from site when directed by the Engineer.

When project is closed down at end of construction season, keep facilities operational
until close down is approved by the Engineer.

Restore site to original condition to satisfaction of the Engineer.

214 Traffic Operations

Maintain, control and safeguard traffic within and immediately abutting site and maintain
detour signing on detours outside site indicated on Drawings.

Conform to City Traffic Bylaw.
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Vehicles with gross weight greater than 5,000 kg to use routes designated in General
Conditions.

Requests for street closures to be made through Engineer.
Provide emergency access for police and fire units at all times.

Provide access to private property for local traffic except when such access would
prevent work from being completed.

Advise Engineer if modifications to traffic signals operation by Owner is required, such
modification at no cost to Contractor.

Construct, sign, and maintain detours to RTAC standards, City of Saskatoon Traffic
Control Manual and to approval of the Engineer.

2.15 Site Maintenance

Maintain site at all times. This includes supervision of site maintenance of offices and
utilities, maintenance of equipment, daily clean-up, and general care.

End of Specification 01025
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01030-1 General

11 Description

This section specifies requirements for ensuring the safety of people and property
affected by performance of work.

1.2 Related Work Specified Elsewhere

Particular requirements for safety are specified under various sections.

1.3 Measurement of Payment

No separate measurement for work in this section.
01030-2 Execution

2.1 Construction Safety Measures

Observe and enforce construction safety measures required by Canadian Construction
Safety Code, Provincial Government, Worker's Compensation Board and municipal
statutes and authorities.

In event of conflict between any provisions of above authorities, the most stringent
provision will apply.

2.2 Fire Safety Requirements

Comply with requirements of standard for Building Construction Operations, DFC No.
301-1975, issued by Dominion Fire Commissioner.

This standard may be viewed at Regional Engineer's office and copies may be obtained
from:

Dominion Fire Commissioner
Sir Charles Tupper Building
Riverside Drive

OTTAWA, Ontario K1A OM2
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23 Overloading

Ensure no part of work is subjected to a load which will endanger its safety or will cause
permanent deformation.

End of Specification 01030
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01035-1 General

11 Description

This section describes the requirements for protection of the environment, including air,
water, land, natural resources, flora, fauna, humans, and their interrelations.

1.2  Definitions

1.2.1 Clean Soil

Clean Soil means soil that does not contain any deleterious substances.
1.2.2 Contaminated Soil

Contaminated Soil means soil material that has chemical concentrations of regulated
substances above applicable regulatory criteria.

1.2.3 Contaminated Water

Contaminated Water means water that has chemical concentrations of regulated
substances above applicable regulatory criteria.

1.2.4 Construction Waste

Construction Waste is defined as bulk refuse originating from construction, demolition,
renovation and re-development projects not including asbestos, waste dangerous goods
or material contaminated with waste dangerous goods.

1.2.5 Deleterious Substances

Deleterious Substances refers to substances that, if added to clean soil, would degrade
or alter or form part of a process of degradation or alteration of clean soil quality so that
it is rendered or could be rendered deleterious to human or environmental habitat.

1.2.6 Drainage Systems

Drainage Systems in an urbanized environment are the water management systems
that are constructed to collect, convey, store, and discharge storm water into the
naturally formed rivers, creeks, streams, or other water bodies.
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1.2.7 Environmentally Sensitive Lands

Environmentally Sensitive Lands include the following:

e Wetlands;

e Open spaces and utility corridors;

e Watercourses;

e Waterways;

¢ Underground recharge areas;

¢ Riverbanks;

¢ Natural plant habitats;

¢ Animal habitats;

e Flood plains; and

e Other landforms easily disturbed by development.

1.2.8 Fill

Fill, including Existing on Site Material and Imported Fill Material, is defined by the Park
Development Guidelines and Standard Construction Specifications.

1.2.9 Hazardous Waste

Hazardous Waste is a waste with hazardous properties, which may have potential
effects to human or environmental health.

1.2.10 Liquid Waste

Liquid Waste includes sludges, solutions, and any other form of waste in liquid or
aqueous phase.

1.2.11 Prohibited, noxious, or nuisance weeds

Prohibited, noxious, or nuisance weeds refers to those listed in the Weed Control Act of
Saskatchewan.

1.2.12 Waste

Waste means any discarded or abandoned organic or inorganic material, including
material or by-products discarded in a manufacturing or producing process; snow; ice;
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soil; rocks; rubble; garbage; tree cuttings; grass; leaves; empty or partly empty tins,
boxes, cartons, bottles and containers; discarded paper and fabrics, discarded
household utensils; household furniture; household appliances of any nature; trees;
concrete; or any other refuse, rubble, or matter.

1.2.13 Watercourse

Watercourse means a drain, ditch, drainage ditch, culvert, water channel, or retention
pond, whether natural, constructed, or altered.

1.2.14 Waterway

Waterway means a river, stream, creek or canal, whether natural, constructed or
altered, and includes the frozen surface and bed of the hydraulic channel.

1.3 Compliance

It is the responsibility of the Contractor to know which laws, regulations, approvals or
permits relate to the work being done within the city.

It is the responsibility of the Contractor to comply with all applicable laws and
regulations and ensure that all requirements imposed are met for all activities within the
scope of work.

14 Resource Conservation

Operate and conduct work in a way that incorporates the principles of:

e \Water conservation.

e Reduced fuel consumption;

e Energy conservation; and

e Reducing or creating efficiency such that waste production is minimized.

Where reasonable, attempt to document resource consumption and identify
opportunities for conservation.
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01035-2 Specific Requirements

2.1 Recycling and Reuse

All opportunities to divert construction waste from landfills will be examined and
identified. At a minimum, recycling cardboard, wood, asphalt, concrete, metal and
plastics generated on site will be examined.

2.2 Disposal of Wastes

All waste is prohibited from being buried on site. Refer to the Waste Bylaw, 2004, Anti-
Dumping Bylaw, Sewer Use Bylaw, 2017 and the Storm Water Management Utility
Bylaw, 2011 for municipal requirements.

Provide adequate receptacles for solid municipal waste and recycling on site. All solid
municipal waste and recyclables must be removed from the site in a timely manner. No
waste, trash, litter, or debris shall be left onsite following demobilization of the work site.
Ensure no waste, trash, litter, or debris is blown off site. Any waste that has migrated off
site shall be collected and disposed of.

Any waste or material shall not be abandoned in the course of import, export or transit.
All waste shall be disposed of only at approved facilities.
Disposal of waste into drainage systems, watercourses and waterways is prohibited.

Disposal of liquid waste into the sanitary sewer is regulated by the Sewer Use Bylaw,
2017. A Special Discharge Permit from the City is required for all non-domestic
wastewater disposal into the sanitary sewer.

Some liquid wastes may require testing and certification that they are non-hazardous
prior to disposal. Testing must be completed by a certified laboratory.

Separate potentially hazardous waste from non-hazardous waste. Dispose of
hazardous waste in accordance with regulations.

Fires and burning of rubbish on site is not permitted.
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2.3 Surface and Groundwater Management

Provide temporary drainage and pumping as necessary to keep excavations and the
site free from standing water.

Dispose of water pumped from site in accordance with municipal requirements. A
Special Discharge Permit may be required.

24 Fill Management

All fill sources must be approved by the Engineer. Provide a Chain of Custody.
Confirmatory testing may be required. Testing must be completed by a certified
laboratory.

Potentially contaminated fill must be disposed of at an approved facility or reused with
Engineer approval.

Backfill must be clean and approved by the Engineer. Provide a Chain of Custody.
Confirmatory testing may be required. Testing must be completed by a certified
laboratory.

Potentially contaminated fill being stored on site must be segregated and isolated from
the public and stored in a manner that prevents any offsite migration, as approved by
the Engineer.

Clean soil may be taken to the landfill with proper permitting from the City.

2.5 Dust Management

Apply dust control measures as prescribed by the Engineer.
Maintain erosion and pollution control features if installed under this Contract.

Prevent sandblasting and other extraneous materials from contaminating air beyond the
application area by providing temporary enclosures.

Wind erosion control measures should consist of applying water or other dust palliatives
to prevent or alleviate dust. Do not apply so much that runoff occurs. Cover stockpiles
as an alternative to applying water or dust palliative.
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2.6 Noise Control

Noise on site shall be mitigated as to satisfy the Noise Bylaw, 2003 and Occupational
Health and Safety requirements.

Consider the surrounding environment and conduct work as to not create excess noise
disturbance.

Apply noise control measures as prescribed by the Engineer.

2.7 Erosion and Sedimentation Prevention

Stockpiles should be located in areas with little potential for flooding and at least 15 m
(50 ft) from drainage systems and waterways, unless approved by the Engineer.
Consider the following options to manage site runoff impacts:

e Grade stockpile areas;

¢ Identify downstream storm drains and manholes, and place a cover, fence or
barrier around them and/or install a sediment trap; and

e Place berms, dikes or temporary diversion structures around stockpiles;

e Communicate site runoff management measures to the Engineer.

Design and construct temporary crossings so that minimum erosion is caused to
waterways.

Ensure adequate erosion and sediment control measures are in place, as defined by
the Engineer.

2.8 Spill Management

Spills must be addressed in a manner that will:

Stop or eliminate the discharge or release from occurring;

Contain the spilled substance so that it does not spread or migrate;
Ensure that public, worker and environmental safety is upheld;
Clean and remediate the spill impacts; and

Fulfill reporting requirements.

Al

Spills must never be hosed down or buried.
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Be prepared for spills by locating and clearly labelling spill kits and used absorbent
containers.

A substance release must be reported to the Saskatchewan Ministry of Environment if:
The substance may cause or is causing an adverse effect on the environment; or

The substance meets the criteria set out by the provincial Discharge and Discovery
Reporting Standard.

All releases requiring reporting to the Saskatchewan Ministry of Environment shall be
communicated to the Engineer at the same time.

2.9 Spill Prevention

Prior to the start of construction activities, all spill hazards must be identified and a Spill
Protocol must be developed and communicated to the Engineer.

Construction activity must meet all applicable laws and regulations, including Part Ill of
the provincial Environmental Management and Protection Act, 2010.

Construction material transport, delivery and storage shall satisfy federal, provincial and
municipal regulatory requirements, including permitting.

Hazardous material transport, delivery and storage shall satisfy federal, provincial and
municipal regulatory requirements, including permitting.

Materials associated with construction activities must be delivered and stored using
practices that prevent these materials from polluting water, soil and air.

291 Fueling activities

Fueling activities shall be managed in a way such that:

1. Fueling areas must:
a. Be located on level grade;
b. Be located at least 100 m away from waterways; and
C. Be located at least 50 m away from catch basins; unless a written

standard operating procedure is developed, approved by the Engineer and
followed;
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2. Fueling operations are never left unattended at any time;

3. A drip tray or equivalent localized spill containment is required when fueling;

4. Vehicles and equipment that regularly enter and leave the site are fueled offsite;

5. Fixed bulk fuel tanks require secondary containment and adequate release
detection systems that comply with regulation;

6. Spill kits and appropriate absorbent spill clean-up materials are readily available;
and

7. All leaks and spills are cleaned up immediately and materials used for cleanup

and contaminated soil are disposed of properly
2.9.2 Temporary Sanitary Facilities

Temporary Sanitary Facilities shall be managed such that:

1. Temporary sanitary facilities are not located near drainage systems,
watercourses or waterways;

2. Temporary sanitary facilities are located in areas with little potential for flooding;
and

3. If the area is deemed to be a high wind area, the facilities shall be secured to

prevent overturning; unless approved by the Engineer.
293 Liquid waste

Liquid waste containment shall be structurally sound, leak-free, and provide sufficient
spill containment for the anticipated volume.

Frequently inspect liquid waste containment and spill containment devices for damage
or defects and repair as needed.

Locate liquid waste containment such that accidental releases do not discharge to
drainage systems, watercourses, or waterways or threaten health or safety.

2.10 Discovery Management

The Engineer may implement additional health and safety procedures for substance
discoveries, which could include stopping work in the area of contamination discovery,
securing the worksite and taking appropriate measures to protect workers and public
safety.
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Laboratory testing may be conducted as designated by the Engineer if suspected
contaminated water or soil is encountered. Testing must be completed by a certified
laboratory.

The discovery of a substance must be reported to the Saskatchewan Ministry of
Environment if:

e The substance may cause or is causing an adverse effect;

e The substance discovered is in a quantity or concentration that could pose a
serious risk to the environment or public health or safety; or

e The substance meets the criteria set out by the provincial Discharge and
Discovery Reporting Standard for the applicable media with respect to that
substance.

All discoveries requiring reporting to the Saskatchewan Ministry of Environment shall be
communicated to the Engineer at the same time.

2.11 Environmentally Sensitive Lands

Work that occurs within or adjacent to an Environmentally Sensitive Land shall satisfy
all applicable regulations.

Work that occurs within or adjacent to a wetland is to be conducted in a way that
considers all aspects of the Civic Council Policy C09-041.

Work that occurs within or adjacent to an open space is to meet the requirements of the
Park Development Guidelines and Standard Construction Specifications.

Any proposed works on or adjacent to waterways must satisfy all applicable legislation.

Operation of construction equipment in waterways is prohibited, unless the appropriate
permitting is acquired.

Using waterway beds for borrow material is prohibited, unless the appropriate permitting
is acquired.

Grade all fill on banks to ensure it is compact, contoured to the natural slope of the site
and does not affect slope stability as per the approved design.
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Dumping of waste material, or debris in waterways is prohibited.

2.12 Historic Artifacts

Items of archeological value are protected by the provincial Heritage Property Act and
Civic Council Policy C10-020.

Items suspected of antique and relic value remain the property of the owner and should
assessed by the owner for protection value.

Items identified by the Contractor before work start shall be protected per Civic Council
Policy C10-020.

Items discovered on City property during work shall be protected per Civic Council
Policy C10-020 and reported to the owner for value assessment before proceeding with
removal of items.

2.13 Site Clearing

Communicate the Site Clearing Plan to the Engineer at least 1 week prior to the site
clearing start date.

The Site Clearing Plan should incorporate best management practices to protect and
conserve existing natural areas, as well as satisfy applicable legislation related to
migratory birds and species at risk.

The Site Clearing Plan must be designed in a way as to let wildlife have the opportunity
to vacate the site on their own.

Permit conditions provided by the Engineer will be adhered to for the duration that they
are applicable.

Restrict stripping of topsoil and vegetation to those areas designated in the Contract
Documents or as marked by the Engineer.

Where possible, maintain existing ground cover to maximize runoff filtration.
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2.14 Tree Protection

Trees on City property shall be protected according to the requirements of Civic Council
Policy C09-011 and the Park Development Guidelines and Standard Construction
Specifications.

Protect trees and plants on site and adjacent properties, where indicated by the
Engineer, in compliance with municipal requirements.

Restrict tree removal to trees identified by the Engineer, in consultation with Urban
Forestry.

2.15 Wildlife Protection

Avoid attracting wildlife to the work space by controlling or eliminating common
attractants such as food wastes (garbage), standing water and perceived shelter
(stockpiles, bins, boxes, etc.).

Any wildlife encountered during construction activities should first be allowed to exit the
site on their own, via safe routes.

If safe routes are unavailable, removal and relocation of wildlife must only be done by
qualified wildlife service providers working in accordance with applicable laws.

Be aware of key risk periods for migratory birds as stipulated by Environment Canada.
Avoid engaging in potentially destructive activities during key risk periods.

If activities are unavoidable, communicate with the Engineer to establish an appropriate
Risk Management Plan that satisfies all applicable legislation, such as the Migratory
Birds Convention Act, 1994 and the Species at Risk Act.

2.16 Invasive Species

Invasive species management should be applied where appropriate and as prescribed
by the Engineer, in consultation with Parks.

Prohibited, noxious or nuisance weeds management shall be applied where appropriate
and as prescribed by the Engineer, in accordance with The Weed Control Act of
Saskatchewan.
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01035-3 Measurement and Payment

No separate measurement for payment to be made for work in this section.

End of Specification 01035
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01040-1 General

11 Description

This section specifies requirements for maintenance and cleaning of site during
construction and final clean up.

1.2 Related Work Specified Elsewhere

Particular requirements for cleaning are specified under various sections.

1.3 Measurement for Payment

No separate measurement to be made for work in this section.
01040-2 Products
21 Materials

Use only cleaning materials recommended by manufacturer of surface to be cleaned
and as recommended by cleaning material manufacturer.

01040-3 Execution
3.1 General

Conduct cleaning and disposal operations to comply with local ordinances and anti-
pollution laws.

Store volatile wastes in covered metal containers and remove from premises daily.
Prevent accumulation of wastes which create hazardous conditions.
Provide adequate ventilation during use of volatile or noxious substances.

3.2 Cleaning During Construction

Maintain project grounds and public properties free from accumulations of waste
materials and rubbish.

Provide adequate on-site containers for collection of waste materials and rubbish.
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Remove waste materials and rubbish from site.

3.3 Final Cleaning

In preparation for substantial completion, conduct inspection of sight-exposed interior
and exterior surfaces.

Broom clean paved surfaces; rake clean other surfaces of ground where required.

Remove debris and surplus materials from site.

End of Specification 01040
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01045-1 Products
11 General

All products, equipment and articles incorporated in the work shall be new, not damaged

or defective and of best grade (compatible with specifications) for the purpose intended.

If requested, furnish evidence as to source and quality of products provided.

1.2 Product Quality

Should any dispute arise as to the quality or fitness of equipment, materials or products,
the decision shall rest with the Engineer, and shall be based upon the requirements of
this Contract.

1.3 Availability of Products

Immediately on signing the Contract, review the project requirements, anticipate
foreseeable supply delays in any items and so notify the Engineer, in order that
substitution or other remedial action may be authorized in ample time to prevent work
delay. Should the Contractor fail to notify the Engineer at commencement of the work
and should it subsequently appear that the work may be delayed for the above reasons,
the Engineer reserves the right to substitute more readily available materials or
equipment of similar character, at no increase in Contract price.

01045-2 Workmanship

2.1 General

Workmanship shall be of the best quality, executed by workmen experienced and skilled
in their respective trades. If work is specified in such manner as to make it
impracticable to produce required results, notify the Engineer for further directions.

At all times, enforce discipline and good order among workers. Do not employ any unfit
person or anyone unskilled in the duties assigned to him. The Engineer reserves the
right to require the removal, from the site, of workers deemed incompetent, careless,
insubordinate or otherwise objectionable.
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2.2 Coordination

Ensure full cooperation and coordination among all trades and provide efficient and
continuous supervision.

Make certain that the work of various subcontractors does not conflict or create
interference, thus assuring completion of the project in a satisfactory manner.

2.3 Measurement and Payment

There will be no separate payment for work outlined in this section.

End of Specification 01045
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01050-1 General

11 Description

This section specifies requirements for documentation of as-built information.

1.2 Measurement for Payment

No separate measurement to be made for work in this section.
01050-2 Execution

2.1 Record Drawings

Engineer will provide two sets of white prints for record drawing purposes.

Maintain project "as-built" record drawings and record accurately significant deviations
from Contract Documents caused by site conditions and changes ordered by the
Engineer.

Mark "as-built" changes in red.
Record following information:

1. Depths of various elements of foundation in relation to survey datum.
Horizontal and vertical location of underground utilities and appurtenances
referenced to permanent surface improvement or property lines.

3. Location of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of structure.
4. Field changes of dimension and detail.

5. Changes made by Change Order or Field Order.

At completion of project and prior to final inspection, neatly transfer "as-built" notations
to second set and submit both sets to the Engineer.

End of Specification 01050



'J gégkzoon

Earthworks Division 2
Excavation and Embankment Construction Section 02005
Revised Date: 2009-12-22 Page 1 of 8

02005 Excavation and Embankment Construction

Index
02005-1 General 2
1.1 Description 2
1.2 Related Work Elsewhere 2
1.3 Definitions 2
02005-2 Materials 3
02005-3 Equipment 3
02005-4 Execution 4
41 General 4
4.2 Dust Control 4
4.3 Topsoil Stripping 4
4.4 Excavation 4
45 Embankment Construction 5
02005-5 Testing 6
02005-6 Embankment Protection 7
02005-7 Measurement 7

02005-8 Payment 8



'J gég/k(;qoon

Earthworks Division 2
Excavation and Embankment Construction Section 02005
Revised Date: 2009-12-22 Page 2 of 8

02005-1 General

11 Description

This section specifies requirements for excavating earth materials, disposal of waste
excavation and embankment construction within the limits of the Contract and in
accordance with the Contract Documents. The work shall be completed to the lines,
grades, dimensions and typical cross-sections shown on the plans or as designated by
the Engineer.

1.2 Related Work Elsewhere

Subgrade Compaction: Section 02015.

1.3 Definitions

1.31 Subgrade

Top surface of the roadbed upon which the pavement structure is constructed.

Only five classes of excavation will be recognized; topsoil removal, excavation to waste,
excavation to embankment (NSD) - no specified density, excavation to embankment and
rock excavation. All classes shall include removal, free haul, dumping, and where
specified, placement, spreading and compaction.

1.3.2 Topsoil Removal

Excavation of material capable of supporting good vegetative growth and suitable for use
in top dressing, landscaping and seeding.

1.3.3 Excavation to Waste

Excavation of all materials of whatever nature, excluding materials defined as topsoil or
rock found by the Engineer to be unsuitable or in excess of requirements for embankment
construction. These may include frozen materials, materials subject to frost action,
organic material, spongy or yielding material, asphaltic rubble and wet or saturated
materials.
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1.34 Excavation to Embankment (NSD) - No Specified Density

Excavation of all materials of whatever nature, excluding materials defined as topsoil or
rock found by the Engineer to be unsuitable or in excess of requirements for embankment
construction. These may include frozen materials, materials subject to frost action,
organic material, spongy or yielding material, asphaltic rubble and wet or saturated
materials.

1.3.5 Excavation to Embankment

Excavation of all materials of whatever nature, excluding materials defined as topsoil,
rock or waste, suitable for embankment construction. These may include sands, gravels,
clays, silts and tills which can be excavated with heavy construction equipment and
compacted. This item also includes sub-cut where directed by the Engineer.

1.3.6 Rock Excavation

Excavation of boulders or rock fragments having a dimension exceeding 600mm
measured in any one direction.

02005-2 Materials

All material used for embankment construction shall be approved by the Engineer. If
construction so necessitates the use of borrow material, it will be obtained from sources
indicated or designated by the Engineer.

02005-3 Equipment

All tools, machinery, plant and equipment used in handling materials and executing any
part of the work, shall be subject to the approval of the Engineer. All such equipment
shall be maintained in efficient working order and where any of the machinery, plant or
equipment is found to be unsatisfactory, it shall be improved or replaced by the
Contractor to the satisfaction of the Engineer.
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02005-4 Execution
4.1 General

Advise the Engineer sufficiently in advance of excavation operations for initial cross
sections to be taken. Maintain crowns and cross slopes to provide good surface
drainage.

All inferior material subject to frost action, soft, spongy or yielding spots, or organic
material shall be entirely removed and disposed of as directed by the Engineer. Where
such materials occur in cut or existing fill sections such that their removal will result in
excavation below the subgrade elevation, such excavation will be authorized by the
Engineer. These areas shall be backfilled with material approved by the Engineer.
Inferior material shall be excavated and disposed of at the contract price for waste
excavation or excavation to embankment (NSD). The Engineer will authorize and
determine the quantity below the required cross section for the removal of inferior
material.

4.2 Dust Control

It will be the responsibility of the Contractor to maintain control of dust at the worksite to
ensure safety and to reduce public complaint. Dust control shall be done at the expense
of the Contractor.

4.3 Topsoil Stripping

Strip topsoil from areas and to depths indicated or directed prior to beginning of
excavation and embankment work. Avoid contamination of topsoil and underlying soil.

The topsoil shall be stockpiled on site for subsequent replacement on the side slopes
unless otherwise directed by the Engineer.

4.4 Excavation

Completely use in embankments, suitable materials removed from excavations before
taking material from borrow areas.

The Contractor shall be responsible to separate all concrete rubble, asphalt pavement,
rock, rubbish, trees, etc., from the earth material and shall dispose of the material to the
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satisfaction of the Engineer at the designated location. All such material will be
classified as waste excavation. Silt soil conducive to objectionable frost heaving shall
not be used in embankment areas where the fill is less than 600mm.

Earth materials containing objectionable organic matter shall be excavated and
removed from those areas of the roadbed where the fill is less than 600mm in depth.

Where the existing soil in a cut is such that it is not suitable foundation material for the
roadway, the unsuitable material shall be removed as waste excavation or excavation to
embankment (NSD) or treated in accordance with instructions obtained from the
Engineer.

Once the excavation has been completed to the required cross section, the subgrade
shall be compacted as stated in specification section 02015 (Subgrade Compaction)
and to the depths indicated on the drawings or as designated by the Engineer.

Construct side ditches to depths and widths indicated or directed, to permit ready flow of
surface water. Maintain and keep ditches open and free from debris until final
acceptance of work.

4.5 Embankment Construction

When directed, scarify or bench existing slopes in side hill or sloping sections to ensure
a proper bond between new materials and existing surfaces. Obtain prior approval of
method to be used.

Do not place material which is frozen or place material on frozen surfaces. Maintain a
crowned surface during construction to ensure ready run-off of surface water.

Embankment shall be constructed of suitable material placed on successive layers not
greater than 150mm in depth, distributed uniformly over the full width of the cross
section. Each layer shall be spread and bladed evenly by means of a blade grader or
other approved equipment at least twice so that rollers used for compaction will bear
evenly at all times.

Compact each layer to a minimum 98% Standard Proctor density, ASTM D698 method
except last 300mm up to finished subgrade elevation. Compact last 300mm to 100%
Standard Proctor density, ASTM D698 method D.
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The finished subgrade shall be proof-rolled with a piece of heavy equipment such as a
fully loaded single or tandem axle truck of sufficient axle load to expose any soft spots
in the subgrade. There will be no direct payment for proof-rolling, and it shall be an
integral part of subgrade acceptance. Soft spots detected by proof-rolling shall be
repaired at the Contractor’s expense.

Boulders and rock fragments with dimensions exceeding 150mm not to be placed within
600mm of finished subgrade elevation.

Boulders and rock fragments with dimensions exceeding 75mm not to be placed within
150mm of finished subgrade.

Remove soft or other unstable material that will not compact properly and fill resulting
depressions with approved material.

Shape and compact entire roadbed to within 30mm of design elevations but not
uniformly high or low. This requirement must be fulfilled before the work will be
accepted.

Do scarifying, blading, compacting or other methods of work as necessary to provide a
thoroughly compacted roadbed shaped to grades and cross sections indicated or
directed. Refer to Section 02015 Subgrade Compaction.

Finish side slopes to a neat condition, true to lines and grades indicated.
1. Remove boulders encountered in cut slopes and fill resulting cavities.
2. Hand finish slopes that cannot be finished satisfactorily by use of machine.

Place topsoil taken from stockpile or other sources, at locations and to depths directed.
Remove surface stones, roots and other debris and leave surface in uniform condition.
Trim to maintain embankment slopes.

02005-5 Testing

The Engineer will determine from the test results the section of the road to be
considered for evaluation. All individual test results shall be greater than 98% of the
Standard Proctor density, ASTM D698.


https://www.astm.org/Standards/D698.htm
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If excess moisture exists in the soil, the embankment shall be dried, to the optimum
moisture content as determined by the Standard Proctor Compaction Test. In order to
expedite compaction, the embankment shall be aerated. Aerating shall be carried out at
the expense of the Contractor.

If the moisture existing in the soil is insufficient for compacting to the specified density
and for finishing, the Contractor shall add water. The proper moisture content shall be
the optimum moisture content, as determined by the Standard Proctor Compaction
Test. The water shall be added uniformly by a pressure water sprayer.

The cost of adding water will be considered incidental to compaction and shall be
included in the contract price for compaction.

02005-6 Embankment Protection

After the embankment is compacted and finished, all unnecessary traffic shall be kept
off. Should it be necessary to haul material over the completed subgrade, the subgrade
failures shall be repaired by the Contractor before placing the subbase.

02005-7 Measurement

Excavation (topsoil, waste and to embankment) will be measured in cubic metres in its
original position. The volume will be determined from the cross section method, except
that disposal pit, culvert, ditch block, and approach excavations may be determined
from the average length, width and depth.

Topsoil replacement and dressing of slopes shall be measured in square metres of
horizontal surface covered. This will include hauling from the stockpile and finish
grading on slopes.

Rock excavation will be measured in cubic metres. Once all rocks have been removed
from the embankment (or excavation) and stockpiled at the location designated by the

Engineer, the stockpile volume will be obtained by measuring three maximum mutually
perpendicular dimensions.

The limit of free haul will be a 1km radius from the point of excavation. For haul beyond
the free haul limit, the unit of measurement for overhaul will be the cubic metre-
kilometre. The cubic metre-kilometre is 1 cubic metre hauled 1 kilometre.
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02005-8 Payment

Payment for Excavation to Embankment will be at the contract unit price per cubic
metre. The unit price will be full compensation for excavating, loading, hauling for a
distance of 1km, dumping, spreading, blading and compacting earth; and shaping and
trimming of slopes and surfaces.

Payment for Excavation to Embankment - NSD will be at the contract unit price per
cubic metre. The unit price will be full compensation for excavating, loading, hauling for
a distance of 1km, dumping, spreading, blading and levelling earth.

Payment for Excavation to Waste will be at the contract unit price per cubic metre. The
unit price will be full compensation for excavating, loading, hauling for a distance of 1km
and dumping.

Payment for Topsoil Removal will be at the contract unit price per cubic metre. The unit
price will be full compensation for excavating, loading, hauling for a distance of 1km and
dumping.

Payment for topsoil replacement and dressing of slopes shall be at the contract unit
price per square metre. The unit price shall be full compensation for loading, hauling,
spreading to required depth, blading and trimming to the finished slopes and grades.

Payment for rock excavation shall be at the contract unit price per cubic metre. The unit
price shall be full compensation for loading, hauling, stockpiling and/or burying of the
rock material.

Payment for overhaul shall be at the contract unit price per cubic metre-kilometre.

End of Specification 02005
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02010-1 General

11 Safety

Construction safety measures are to be enforced and the safety of other Contractors
within the same work area is to be observed. Refer to Section 01030.

1.2 Dust Control

It is the responsibility of the Contractor to maintain control of dust at the worksite to
ensure safety and to reduce public complaint. Dust control shall be done at the expense
of the Contractor

02010-2 Drainage

The Contractor is to maintain drainage of low lying areas, so that in the event of rainfall
during the construction excessive moisture accumulations do not saturate those areas

and impede the progress of work. Temporary drainage is to be provided at all times to

keep the site free from water.

02010-3 Topsoil

Topsoil is to be stripped from areas and to depths indicated prior to beginning of
excavation and embankment work. The topsoil shall be hauled to a site as designated
by the Engineer. If the topsoil is stockpiled the stockpile shall be levelled, sloped and
shall be constructed to occupy the smallest feasible area. Refer to Section 02005.

02010-4 Construction of Lots

Lots are to be shaped and constructed as determined by the plan. All lots are to be left
+100mm of the design grade or as defined in the contract. Any embankment on the lots
shall be compacted to 98% Standard Proctor Density.

02010-5 Compaction of Streets and Easements

Streets and easements are to be compacted to a minimum of 98% Standard Proctor
Density. Refer to Section 02015.
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02010-6 Streets and Easements Design

Streets are to be graded to meet the design centreline grades. Easements and property
lines shall be £50mm of the design grade.

02010-7 Completion

All debris, rocks or any other material that is not needed for the area grading is to be
removed from the site.

The completed entire area is to be levelled and graded smooth.

End of Specification 02010
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02015-1 General

11 Description

This section specifies requirements for shaping and compacting the subgrade to the
required grade, cross section and density. This shall include scarifying, blading,
spreading, shaping, trimming, compacting, adding water, drying and repairing subgrade
failures before placement of subbase.

1.2 Related Work Elsewhere

Excavation and Embankment Construction: Section 02005

02015-2 Equipment

All tools, machinery, plant and equipment used in executing any part of the work shall
be suitable for the work to be carried out and shall be maintained in efficient working
order and where any of the machinery, plant or equipment is found to be unsatisfactory,
it shall be improved or replaced, by the contractor, to the satisfaction of the Engineer.

02015-3 Construction

Field densities and moisture content tests will be taken by the Engineer to ensure that
the subgrade is compacted to the specified density.

Subgrade compaction (150 mm) includes scarifying, shaping and compacting the top
150 mm of the subgrade to the required grade, cross section and density.

Subgrade compaction (300 mm) includes shaping and compacting the top 300 mm of
the subgrade to the required grade, cross section and density. The compaction
procedure shall consist of removing the top 150 mm of material below the finished
grade, compacting and scarifying the bottom 150 mm to the specified density and
thereafter placing and compacting the top 150 mm of subgrade.

The following table indicates the required compaction effort per road type:
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Table 1: Required Compaction Effort per Road Type

Subgrade
Compaction
Roadway Group Road Class Depth
Locals 150 mm
Collectors 300 mm
Residential Arterials 300 mm
Locals 300 mm
Collectors 300 mm
Commercial Arterials 300 mm
Locals 300 mm
Collectors 300 mm
Industrial Arterials 300 mm
Freeways and Ramps 300 mm
Boundary Roads 300 mm

Final compaction of the subgrade surface shall be done with pneumatic tire rollers to
give a smooth tight finish. Rolling shall be continued until all loose soil is properly
compacted true to within 10 mm of design elevations but not uniformly high or low. This
requirement must be fulfilled before the work will be accepted.

Sub grade compaction shall meet the following requirements as determined by the
Standard Proctor Compaction Test:

1. The average of the test results shall not be less than 100% of the maximum
density; and,

2. All individual tests results shall be greater than 98% of the maximum density;
and,

3. The frequency of the test shall be two tests per 50 lineal metres of grade or one

test per block.

The finished subgrade shall be proof-rolled with a piece of heavy equipment such as a
fully loaded single or tandem axle truck of sufficient axle load to expose any soft spots
in the subgrade. There will be no direct payment for proof-rolling, and it shall be an
integral part of subgrade acceptance. If there is any visual movement in the subgrade
the soft spots detected by proof-rolling shall be repaired at the Contractor’s expense. If
the movement is due to the in situ soils below the subgrade preparation the Engineer
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will provide direction. Condition of soils below the subgrade preparation layer are the
responsibility of the Engineer.

If excess moisture exists in the soil, the top 300 mm of the subgrade shall be dried on
all roadways, to the optimum moisture content as determined by the Standard Proctor
Compaction Test. In order to expedite compaction, the subgrade shall be aerated.
Aerating shall be carried out at the expense of the Contractor.

If the moisture existing in the soil is insufficient for compacting to the specified density
and for finishing, the Contractor shall add water. The proper moisture content shall be +
2% of the optimum moisture content as determined by the Standard Proctor
Compaction Test. The water shall be added uniformly by a pressure water sprayer.

The cost of adding water will be considered incidental to compaction and shall be
included in the contract price for compaction.

Inaccessible areas by large compaction equipment shall be compacted by mechanical
hand tampers.

3.1 Geotextile

The use of Geotextile may be needed to act as a platform to place the granular material
on the roadway. This material will be placed on the subgrade and covered with a
minimum of 300mm of granular material.

The woven Geotextile shall have a minimum grab tensile strength of 1.4kN and a
minimum puncture resistance of 0.7kN.

Measurement and payment for the Geotextile will be on a unit price basis per square
metre of finished horizontal placement area and include all material, labour, equipment
and superintendence to supply and place as per the manufacturer's recommendations.

02015-4 Subgrade Protection

After the subgrade is compacted and finished, all unnecessary traffic shall be kept off.
Should it be necessary to haul material over the completed subgrade, subgrade failures
shall be repaired by the Contractor before placing the subbase.
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02015-5 Measurement

Subgrade compaction to the specified depth will be measured in square metres. The
finished trimmed top surface of the subgrade, as staked by the Engineer, will be the
basis of measurement.

02015-6 Payment

Payment for subgrade compaction to the specified depth will be at the contract unit
price per square metre. The unit price will be full compensation for scarifying, blading,
spreading, shaping, trimming, compacting, adding water, drying, repairing subgrade
failures before placing subbase and finishing the subgrade to the required grade,
cross-section and density.

End of Specification 02015
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02055-1 Description of Work

This specification covers the supply of all labour, equipment and materials necessary for
the excavation and compaction of the subgrade to the lines and grades as shown on the
drawings and as herein specified.

02055-2 Equipment

All tools, machinery, plant and equipment used in handling materials and executing any
part of the work, shall be subject to the approval of the Engineer. All such equipment
shall be maintained in efficient working order and where any of the machinery, plant or
equipment is found to be unsatisfactory, it shall be improved or replaced by the
Engineer.

02055-3 Excavation

The width of roadway and cross section in cut shall be as shown on the drawings and/or
staked or designated by the Engineer. Excavation shall normally be to the finished
subgrade as shown on the drawings.

Suitable excavated material shall be used as far as practicable in the formation of fills or
for other backfill. Materials obtained from excavation and used as fill in the work will be
paid for only as excavation. The Contractor shall shape and form both excavation and
embankment to the satisfaction of the Engineer.

All inferior material subject to frost action, soft spongy or yielding spots, or organic
material shall be entirely removed and disposed of as directed by the Engineer. Where
such materials occur in cut or existing fill sections such that their removal will result in
excavation below the subgrade elevation, such excavation shall be authorized by the
Engineer. These areas shall be backfilled with material approved by the Engineer with
suitable imported material. Such inferior material shall be excavated and disposed for
the unit bid price for common excavation. The Engineer will authorize and determine
the quantity below the required cross section for the removal of inferior material.

Common excavation shall include the excavation of all earth, loose stones, gravel and
all other materials (Refer to Section 02005-1.3) and the disposition of same in
accordance with these specifications or as directed by the Engineer.
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The unit bid price for common excavation shall include the cost for placement in the
roadway and compaction as specified herein, trimming or disposal within the free-haul
limit or as directed by the Engineer.

02055-4 Subgrade Construction

4.1 Description

Cut sections and embankments or fills shall be constructed in accordance with these
specifications and in conformity with the grades and cross sections shown on the plans
or as ordered by the Engineer in case of any changes in original plans.

4.2 Materials

Embankment or fill sections shall be constructed with soils approved by the Engineer.
The material shall be free from objectionable organic matter, frozen soil, stumps, trees
or other objectionable material.

Stones having a dimension 150 millimetres or more when measured in any direction shall
be excluded from all fill areas. All stones of larger size shall be removed from the grade
and disposed of as directed by the Engineer. No extra payment will be made for such
stone removal and disposal.

After the black dirt has been removed from the streets and lanes to the depth specified or
approved by the Engineer, care must be taken to incorporate the transition material below
the topsoil in the bottom of a fill area. At all times the best quality of material within
designated balanced cut and fill sections or other areas as designated by the Engineer
shall be incorporated near the surface of the fill area.

4.3 Subgrade Compaction

Embankment shall be constructed of suitable material placed on successive layers not
greater than 150 millimetres in depth, distributed over the full width of the cross section.
Each layer shall be spread and bladed evenly by means of a blade grader or other
approved equipment before placing another lift. During this procedure, the Contractor
shall operate his equipment in such a manner where the entire embankment will be
compacted to the same degree.
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4.4 Moisture Content

When the moisture content of the existing soil is in excess of the amount of moisture
required for building a firm embankment, the soil shall be dried to the satisfaction of the
Engineer. In order to expedite the project it may be necessary to aerate the soil. The
cost of aerating will be considered incidental to excavation with no extra payment.

4.5 Condition of Subgrade

The Contractor shall maintain a street or lane, or part of a street or lane, until such is
completed and approved to the satisfaction of the Engineer. Should it be found
necessary to haul materials over the subgrade, all cuts, ruts and breaks in the surface of
the subgrade so resulting shall be repaired in a manner satisfactory to the Engineer.

Cut and embankment areas shall be trimmed and shaped at the end of each working day
in such a manner as to eliminate any ponding of water or saturation of the subgrade in the
event of rain.

The Contractor shall shape and trim the street or lane or part thereof when such is to
correct grade before commencing excavation in a new area.

02055-5 Haul

The limit of free-haul for removing topsoil and earth excavation will be specified in the
General Requirements. For haul exceeding the specified free-haul distance, the
Contractor will be paid for overhaul at a unit bid price per cubic metre-kilometre
measured along the centre line of the route travelled or the most economical route.

02055-6 Clearing and Grubbing

Clearing and grubbing consists of the removal of all timber, brush, stumps, roots, grain,
grass, weeds, rubbish, or other such perishable material from within the limits of the
streets and lanes, also from such areas as may be required for off take, ditches, borrow
pits, areas for stockpiling topsoil, etc.

All timber, brush, roots, etc. is to be piled at convenient points on the limits of the streets
or lanes and disposed of as directed by the Engineer.
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The cost of clearing and grubbing will be considered incidental to excavation and must be
included within the unit bid price for excavation.

02055-7 Underground Services

The Contractor shall be responsible to have all underground services and utilities
located. The Contractor is responsible in the event that damage or disturbance does
occur to underground structures.

Where existing underground gas, power, telephone or other street improvements are
encountered or may be affected by this construction, the Contractor shall proceed under
the direction of the respective Utility Company as the case may be. Should any of the
above mentioned underground services require to be re-aligned or regraded to avoid
interference with construction, then such work shall be done at the expense of the City
or on a Force Account basis.

Whenever an underground service has been exposed or damaged, the Contractor shall
immediately notify the respective Utility Company and Engineer to make their own
inspection and repairs if required. Such repair work will be done at the expense of the
Contractor.

02055-8 Alterations, Damage, Safety Protection, etc.

All manholes, catch basins, valve boxes or any other sewer and water appurtenances
shall be raised, lowered, or otherwise altered to meet the new grade by the Contractor
and at the expense of the City. After the above mentioned work is completed, the City
shall provide adequate notices, barriers, warning lights and all other means of protection
for the safety of the public for a maximum period of twenty-four (24) hours, or whenever
possible, the Contractor upon reasonable notice from the City shall provide the
adequate protection at the initial time when the work is completed. In the event that the
Contractor neglects to place the necessary barricades and warning lights, the City may
place these and the costs shall be borne by the Contractor. The minimum charge for
each placing of notices, warning lights and barricades by the City shall be fifty dollars
($50.00).

During the progress of the work, extreme care shall be taken to protect the above
mentioned structures against damage of any nature. Any damage shall be immediately
repaired by the Contractor at his own expense. The Contractor shall take all necessary
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precautions to prevent material from falling into manholes, catch basins, valve boxes,
etc., and shall be responsible for thoroughly cleaning same at the completion of the
work.

02055-9 Survey Pins, Stakes, Lines & Levels

All work to be performed under this Contract shall be laid out by the Engineer by means
of stakes or reference stakes and the Contractor is required to make the completed
work conform to the lines and levels thus indicated.

The Contractor shall, before commencing work at any point, satisfy himself as to the
meaning and correctness of all stakes and no claim will be entertained by the City for
any allowances based on inaccuracies, or for any alterations subsequently rendered
necessary on account of his failure to read same correctly. Should the Contractor
discover or suspect any errors, he shall at once discontinue the work until such errors
are investigated and rectified, but no claim shall be made or allowed on account thereof
on account of any delay occasioned thereby.

The Contractor shall give the Engineer as early notice as possible whenever additional
levels, lines, stakes, etc., are required on any portion of the work, stating the location at
which such are needed for immediate use.

The Contractor will be held responsible for the preservation of all stakes and survey
pins. If any of them are disturbed or destroyed he shall at once notify the Engineer and
if in the opinion of the Engineer, the Contractor has been negligent in their protection,
then the entire cost of replacing any stakes, survey pins, etc., so destroyed may be
charged against the Contractor and deducted from any payments due him under this
Contract.

02055-10 Public Convenience

The Contractor shall carry on the said works as to cause the least possible obstruction
to streets, lanes or thoroughfares within or adjacent to the construction area, and shall
provide temporary access to locations as directed by the Engineer. The Contractor
shall provide and maintain all necessary notices, barriers, warning lights or any other
means of protection for the safety of the public from the commencement to the
completion of his work.
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02055-11 Method of Measurement

11.1 Excavation

The quantity of common excavation and stripping for which payment will be made, shall
be the volume in cubic metre, measured in its original position and computed by the
average end area method for materials excavated or as otherwise determined by the
Engineer.

11.2 Overhaul
As per Clause 02055-5.

02055-12 Basis of Payment

Payment for excavation, stripping, overhaul and other items set out in the tender form
will be on the basis of unit bid prices as specified in the Tender Form.

The prices tendered for the various classes of excavation shall be full compensation for
all hauling within the free-haul limit, formation of embankment or fill, all compaction and
subgrade construction as specified herein, trimming of slopes, disposal of surplus
material, and the furnishing of all tools, labour, superintendence, equipment and
incidentals, necessary to complete the work in a satisfactory and workmanlike manner.

End of Specification 02055
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02060-1 General

11 Description

This section specifies the requirements for constructing the grade (foundation) for
concrete sidewalk, curb and gutter, which shall consist of excavation, embankment
construction, and subgrade preparation to the lines, grades, and dimensions specified.

1.2 Definitions
1.21 Subgrade

The upper finished layer of material (usually earth) on which the levelling course or the
concrete is placed.

1.2.2 Rock Excavation

Excavation of boulders or rock fragments having a dimension exceeding 600 mm
measured in any one direction.

1.2.3 Granular Base Layer:

The layer placed just above the subgrade. It typically consists of sand and gravel,
crushed stone or quarry rock, slag or other hard durable material of mineral
origin. It is typically dense graded with the amount of fines limited to promote
drainage.

02060-2 Materials

21 Embankment and Subgrade

All material used for embankment and subgrade construction shall be approved by the
Engineer. If construction so necessitates the use of borrow material, it will be obtained
from the adjacent roadway or as designated by the Engineer.

2.2 Base Agqgregate

Specifications for base aggregate are contained in the Aggregates Specification 03001-
3.2.2 “Base Aggregate”.

*Bold text denotes a change in this version (February 2021)
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The aggregate shall not be delivered before it has been tested and approved.
02060-3 Equipment

All tools, machinery, plant and equipment used in executing any part of the work shall
be suitable for the work to be carried out and shall be maintained in efficient working
order and where any of the machinery, plant or equipment is found to be unsatisfactory,
it shall be improved or replaced, by the Contractor, to the satisfaction of the Engineer.

02060-4 Construction

4.1 Excavation

Excavation shall include the removal and satisfactory disposal of all material
encountered including earth, gravel, asphalt walk and asphalt driveways required for the
construction of sidewalk, curb and gutter. Excavation for boulevards (where required)
shall be carried out concurrently with this excavation. The Contractor shall incorporate
suitable excavated materials into embankment construction.

Adequate suitable material shall also be retained on site to enable backfilling of the
sidewalk, curb and gutter.

All inferior material subject to frost action, soft, spongy or yielding spots, or organic
material shall be entirely removed and disposed of as directed by the Engineer. Where
such materials occur in cut or existing fill sections such that their removal will result in
excavation below the subgrade elevation, extra excavation will be authorized by the
Engineer. These areas shall be backfilled with material approved by the Engineer.

4.2 Embankment

Embankments shall be constructed by placing and compacting successive layers of
uniform thickness not exceeding 150 mm.

Approved mechanical compaction equipment shall be used to achieve a minimum of 98
percent of the Standard Proctor Density in each layer. Hauling equipment will not be
accepted in lieu of compaction equipment.

When more embankment material is required than is readily available from normal
excavation for new subdivision development locations, the Contractor will be permitted

*Bold text denotes a change in this version (February 2021)
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to borrow from an adjacent unimproved roadway provided that the borrow area is
levelled to:

1. maintain surface drainage,
2. accommodate all vehicular traffic.

Along improved roadways, the Contractor shall supply any material required beyond
that which is available from related excavation.

4.3 Surplus Material

Surplus excavated material shall not be sold under any circumstances. It may be
wasted by the Contractor only when no specific location is given by the Engineer.

When a location is designated, the Contractor shall haul, dump and level the material as
directed. In new subdivision development, clean earth material may be placed on
unimproved roadways provided that it is levelled to:

1. maintain surface drainage,
2. accommodate all vehicular traffic.
4.4 Subgrade Preparation

Subgrade Preparation only applies to grade construction - subgrade.

Grade Construction-Base requires no defined operation for subgrade preparation but
does require compactive effort to create a firm foundation for the placement of the
granular base.

Subgrade preparation shall be carried out to a depth not less than 150 mm below the
bottom of the concrete structure and extending 125 mm beyond each side of the
proposed concrete structure. All material shall be scarified and mixed, then wetted or
dried. The subgrade shall be compacted to a minimum of 98% of the Standard Proctor
Density by means of approved mechanical compaction equipment. Sheepsfoot rollers
may be required by the Engineer in locations with cohesive soil.

The finished subgrade shall be proof-rolled with a piece of heavy equipment such as a
fully loaded single or tandem axle truck of sufficient axle load to expose any soft spots
in the subgrade. There will be no direct payment for proof-rolling, and it shall be an

*Bold text denotes a change in this version (February 2021)
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integral part of subgrade acceptance. Soft spots detected by proof-rolling shall be
repaired at the Contractor’s expense.

Transverse or longitudinal service trenches that have not thoroughly settled shall be
excavated and backfilled with approved material and compacted to a minimum of 98%
of the Standard Proctor Density. The type of mechanical compactor to be used shall be
approved by the Engineer.

Where concrete is hand formed final grade preparation and compaction shall be carried
out after the forms are placed. The correct screed shall be used to check the subgrade
elevation to ensure adequate thickness for sand or granular levelling course and
concrete. When the subgrade preparation is approved, the Contractor will be permitted
to place and compact the levelling course which will give the required sidewalk
thickness.

A levelling course will not be required when subgrade is cut to design grade and cross
section, as with a rotary trimmer. Any loose material left on top of the grade by this
operation shall be removed or compacted.

The surface of the subgrade after final timming and rolling shall be within + 10 mm of
the design cross-section and staked elevations.

Boulevard preparation where required shall be carried out concurrently with the
subgrade preparation.

Prior to closing down operations for the completion of each day’s work, the
subbase material shall be bladed and compacted and, if necessary, covered with
sufficient base material to carry traffic.

4.5 Granular Base Preparation

Material shall be kept free from clay and other types of deleterious materials for
the duration of the contract. The contractors’ operation shall not disturb
underlying work.

Material shall be placed without segregation in uniform layers such that the
thickness of the compacted layer is not greater than 150mm.

*Bold text denotes a change in this version (February 2021)
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Base layers shall be bladed to a smooth surface in conformance to the required
cross-section and maintained until placement of a subsequent layer where
applicable.

The granular base shall be maintained to the tolerances in grade and cross-
section and to the specified compaction until the project is accepted.

4.6 Existing Roadways

Any grading, or subgrade preparation, required by the Contractor to accommodate his
equipment shall be the responsibility of the Contractor and he shall restore the roadway
and boulevards to their original condition within five days. Any roadway gravel
contaminated by the clay or other material shall be replaced by the Contractor at his
expense.

When grade construction is required along an existing gravelled street, the Contractor
shall, at his own expense, blade the gravel away from the work and replace the gravel
to the satisfaction of the Engineer when the sidewalk, curb and gutter construction has
been completed.

During sidewalk reconstruction, if unsuitable subgrade material requires replacement,
and if borrow areas, coal chutes or openings require backfilling with granular material,
such work shall be carried out by the Contractor at the applicable contract unit prices.

4.7 Accommodation of Equipment

Where it is necessary to carry out extra earthwork to accommodate the Contractor's
equipment (for grade preparation or concrete construction) the execution and cost of
such work shall be the Contractor's responsibility.

4.8 Granular Fill

When granular fill material is specified under sidewalks, curbs, traffic islands and
medians, or to backfill trenches, the specified aggregate shall be supplied, placed and
compacted by the Contractor at the respective unit prices. The minimum density of the
material shall be 98% of the Standard Proctor Density.

*Bold text denotes a change in this version (February 2021)
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4.9 Grade Protection

The protection of the grade shall be the responsibility of the Contractor from the time
that work on the site commences until the concrete structure has been completed and
backfilled. If concrete construction is not included in the Contractor's work, his
responsibility shall end when the base has been checked, tested and approved by the
Engineer.

Any damage caused by persons, vehicles, equipment or adverse weather shall be
repaired by the Contractor at his expense.

The grade shall be barricaded against unnecessary traffic. Good surface drainage on
the grade and on the adjoining roadway shall be maintained by the Contractor, and he
shall drain any pools of water by ditching or pumping. No additional payment will be
made for these measures.

02060-5 Testing
Testing will be carried out at the following approximate intervals:

Base Aggregate - Initial testing for source approval; minimum of one test per month
thereafter.

Subgrade Compaction - two tests per 50 lineal metres of grade. One test is to be taken
in the gutter area and one test is to be taken in the walk area.

Initial testing of the base aggregate shall be the Contractor's responsibility and he shall
provide copies of reports on the following tests for approval by the Engineer:

1. Wash Sieve Analysis (CSA A23.2-2A, 5A)
2. California Bearing Ratio, Unsoaked (ASTM D1883)

Subsequent testing responsibility shall be in accordance with Section 01020 of the
General Requirements.

*Bold text denotes a change in this version (February 2021)
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02060-6 Measurement

6.1 Grade Construction - Subgrade

Grade Construction - Subgrade will be calculated in square metres based on the
horizontal width of the proposed concrete structure plus 250 mm, and on the actual
length constructed.

6.2 Grade Construction - Base

Grade Construction - Base will be calculated in square metres based on the horizontal
width of the proposed concrete structure plus 250 mm, and on the actual length
constructed.

6.3 Extra Excavation

Extra excavation will be measured by cross section and calculated in cubic metres as
determined by survey grades.

6.4 Extra Embankment Construction

Extra embankment construction will be measured by cross section and calculated in
cubic metres as determined by survey grades. Width and depth as specified by the
Engineer.

6.5 Rock Excavation

Rock excavation will be measured in cubic metres based on the actual volume of the
individual rocks.

02060-7 Payment

71 Grade Construction — Subgrade

Grade Construction - Subgrade will be paid for at the contract unit price per square
metre which will be full compensation for subgrade preparation, and all incidental
related work.

*Bold text denotes a change in this version (February 2021)
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7.2 Grade Construction — Base

Grade Construction - Base will be paid for at the contract unit price per square metre
which will be full compensation for removal and disposal of excess subgrade material,
compaction of the finished subgrade to provide a firm and suitable subgrade, supply,
placement and compaction of 150 mm of granular base to a minimum of 98% of Standard
Proctor Density.

7.3 Extra Excavation

Extra Excavation will be paid for at the contract unit price per cubic metre which will be
full compensation for excavating, loading, hauling and disposing of material, and all
incidental related work.

7.4 Extra Embankment Construction

Extra Embankment Construction will be paid for at the contract unit price which will be
full compensation for placing, compacting, trimming and incidental related work. It shall
also include excavating, loading, dumping of earth material when not available from
surplus excavated material.

7.5 Rock Excavation

Rock Excavation shall be paid for at the unit contract price per cubic metre which will be
full compensation for excavating, loading, hauling and disposal of the rock, including
landfill fees where applicable.

End of Specification 02060

*Bold text denotes a change in this version (February 2021)
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03001-1 Description

Work under these specifications shall include the supplying, processing, stockpiling,
loading, hauling and dumping or spreading of granular material meeting the
requirements shown for each classification. Delivery shall be to anywhere within the
City of Saskatoon.

03001-2 Reference to Standard Specifications

Reference in these Specifications will be made to the latest edition of the American
Society for Testing Materials (A.S.T.M.) and Canadian Standards Association (C.S.A.)
covering aggregate and methods of testing aggregates.

03001-3 Materials
3.1 General
311 Source

The source of the aggregate shall be the locations specified in Schedule "E" - List of
Production Locations in the Tender Form or alternate locations acceptable to the
Engineer.

3.1.2 Composition

The aggregate shall consist of fragments of durable rock, free from undesirable
quantities of soft or flaky particles, shale, loam, vegetation or other deleterious material.

3.1.3 Reclaimed Asphalt Pavement

Reclaimed Asphalt Pavement (RAP) shall be the product of removed pavement
materials containing asphalt and aggregates. These materials are generated when
asphalt pavements are removed for reconstruction, resurfacing, or to obtain access to
buried utilities. Specifications for the addition of reclaimed materials in granular base
and subbase layers are contained in the Asphalt Specifications Section 03050 for
Granular Base Course and 03010 for Granular Subbase Course.
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314 Moisture Content

Except when moisture control is specified, aggregate moisture content (by dry
aggregate weight) shall be in the following ranges:

e Maintenance Base Aggregate, 3-6%;

e Dry Maintenance Base Aggregate, 0-3%;
e Street Sanding aggregate, 0 - 4%

o for all other aggregates, 0 - 5%

When moisture control is specified it shall be carried out as a part of processing and
stockpiling, and shall be included in the unit costs. Such aggregate (moisture control
specified) shall, at time of delivery to site, have a moisture content in the range of 1.5%
below optimum to 0.5% above optimum.

All aggregate delivered to the job site, having a moisture content greater than specified
in 3.1.3 will be subject to a price adjustment from the contract unit price. The price
reduction will be $0.50 per percent moisture for street sand, and $0.40 per tonne per
percent moisture for all other aggregate over the maximum specified.

Example 1 — Street Sand

For 2,000 tonnes street sanding aggregate with a moisture content of 6% would be:

Table 1: Moisture Content — Street Sand

Actual Difference Rate Reduction
6.0% 6.0% -4.0% =2.0% 2,000t x $0.50/t/% x 2% = $2,000.00

Example 2 — Moisture Control

City orders 2,000 tonnes of base aggregate to be supplied at optimum moisture content
(use 7.2%), the corresponding payment reduction for material delivered with a moisture
content of 8.0% and 4.9% would be:

Table 2: Moisture Content — Moisture Control

Actual Allowable Difference Rate Reduction
8.0% 7.2% +0.5% =7.7% 2,000t x (8.0%-7.7%)*$0.40/t/% = $240.00
4 .9% 7.2% -15%=5.7% 2,000t x (5.7%-4.9%)*$0.40/t/% = $640.00
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3.1.5 Existing Stockpiles

Material stockpiled by the Contractor both prior to and after the award of the Contract
will not be accepted unless:

1. testing was carried out by an approved Testing Agency at the minimum
frequency specified in Subsection 3.3.1 Tests and Frequency.

2. test results indicate the material meets current specifications and is uniform
throughout the stockpile, and;

3. random testing by the City at time of delivery confirms the quality of the material.

3.2 Classification

3.21 Subbase Aggregate

Subbase aggregate shall be uniformly graded between the following limits:

Table 3: Subbase Aggregate Grading Limits

Sieve Designation | Percent by Weight Passing

50 mm 100

25 mm 75-100

12.5 mm 52-100

5 mm 30-75

2mm 20-55

400 pum 8-30

71 um 3-15

The Plasticity Index of the material passing the 400 um sieve shall not exceed 6.

The organic content of the material passing the 5 mm sieve shall not exceed 3.0% by
weight.

The material, when compacted to 100% of the maximum density as determined by the
Standard Proctor Compaction Test, shall have a minimum CBR of 25 in the unsoaked
condition at 0.1" or 0.2" penetration, whichever is greater (ASTM D1883).
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3.2.2 Base Aggregate

Base aggregate shall consist of a homogenous mixture of crushed gravel, sand filler
and clay binder with a maximum organic content of 1.0% by weight, and shall be
uniformly graded between the following limits:

Table 4: Base Aggregate Grading Limits

Sieve Designation | Percent by Weight Passing
25 mm 100
18 mm 87-100
12.5 mm 72-93
5 mm 45-77
2 mm 29-56
900 um 18-39
400 um 13-26
160 um 7-16
71 um 6-11

At least 50% by weight of the material retained on the 5 mm sieve shall have one or
more fractured faces created by the crushing operation. The organic content of the
material passing the 5 mm sieve shall not exceed 3.0% by weight.

The material, when compacted to 100% of the maximum density as determined by the
Standard Proctor Compaction Test, shall have a minimum CBR of 65 in the unsoaked
condition at 0.1" or 0.2" penetration whichever is greater (ASTM D1883).

3.23 Asphalt Aggregate

Specifications for all types of asphalt aggregate are contained in the Asphalt
Specifications Section 04010 "Asphalt Mix".

3.24 Street Sanding Aggregate

Street sanding aggregate shall consist of clean, hard, durable particles free from clay,
loam and other objectionable material.

The aggregate shall contain a minimum 25% crushed and/or angular aggregate
particles (by weight) retained on the 2.5mm plus sieve.
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The aggregate shall be free from frozen lumps under all weather conditions. It will be
the Contractor's responsibility to protect his stockpiles from excessive moisture, to
waste frozen material, or to take whatever steps necessary to meet this requirement.

Street sanding aggregate shall meet the following grading limits:

Table 5: Street Sanding Aggregate Grading Limits

Sieve Designation | Percent by Weight Passing
9 mm 100
5 mm 87-95
2.5 mm 50-70
900 um 25-40
400 um 7-22
160 um 0-5
71 um 0-3

The minimum street sanding aggregate requirements are to be met by October 1st.

Sieve analysis and moisture content testing will be performed on samples obtained from
the conveyor prior to processing with salt or liquid de-icer. The following payment

adjustments for street sand will apply as follows:

Table 6: Street Sand — More than 3% passing by weight on the 71um sieve

% Passing by Weight Payment
0% to <3.2% 100%
>3.2% 10 < 3.9% 90%
> 3.9% to < 5.0% 80%
>5.0% t0 <6.0% 70%
>6.0% 0%

Table 7: Street Sand — Less than 100% passing by weight on the 9mm sieve

% Passing by Weight Payment
= 99.5% 100%
> 99.0% to < 99.5% 90%
> 98.0% to £99.0% 80%
<98.0% 0%
Note: these adjustments can be applied to samples taken at point of deliver with or
without de-icer additives.
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Material meeting specifications for percent passing the 9mm and 71 pm sieve, but out of
specification on any other sieve size:

e A payment reduction of $0.10/tonne will be assessed against all of the material
processed that day.

3.2.5 Concrete Aggregate

Specifications for concrete aggregate are contained in Concrete Specifications Section
06005 "Ready Mixed Concrete".

3.2.6 Plaster Sand

The aggregate shall consist of fine granular material composed of hard, strong, durable
mineral particles which are free of injurious amounts of saline, alkaline, organic or other
deleterious substances.

The grading shall be from fine to coarse within the following limits:

Table 8: Plaster Sand Grading Limits

Sieve Designation | Percent by Weight Passing

5 mm 100

2.5 mm 95-100

1.25 mm 85-96

630 um 68-93

280 um 27-79

160 um 0-59
71 um 0-9

3.2.7 Pipe Bedding Aggregate

Pipe bedding aggregate shall conform to the following gradation:
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Table 9: Pipe Bedding Aggregate Gradation
Sieve Designation | Percent by Weight Passing
19.00 mm 100
12.50 mm 75-100
4.75 mm 45-70
2.00 mm 28-50
850 ym 18- 36
425 pm 12- 26
150 ym 7-15
75 uym 5-10
3.2.8 Crushed Rock

Crushed rock shall be composed of fragments of durable rock, free from undesirable
quantities of soft or flaky particles, shale, loam and other deleterious material.

The material shall conform to the following grading limits:

Table 10: Crushed Rock Grading Limits

Sieve Designation | Percent by Weight Passing
50 mm 100
25 mm 0-80
12.5 mm 0-18
5 mm 0-12
71 um 0-5

At least 50% by weight of the material retained on the 5 mm sieve shall have one or
more fractured faces created by the crushing operation. Crushed rock shall be
delivered as required to one of the City of Saskatoon material reclamation yards, or, if
so directed by the Engineer, to the City Yards, or other alternate location.

For use as a roadway sub-drainage aggregate permeability of the aggregate must be
greater than 1 x 10 cm/sec.
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3.29 Crushed Concrete

Crushed concrete shall be derived from durable fragments of concrete, free from
undesirable quantities of soft or flaky particles, shale, loam and other deleterious
material.

The material shall conform to the following grading limits:

Table 11: Crushed Concrete Grading Limits

Sieve Designation | Percent by Weight Passing
50 mm 100
25 mm 0-80
12.5 mm 0-18
5 mm 0-12
71 um 0-5

At least 50% by weight of the material retained on the 5 mm sieve shall have one or
more fractured faces created by the crushing operation. Crushed concrete shall be
delivered as required to one of the City of Saskatoon material reclamation yards, or, if
so directed by the Engineer, to the City Yards, or other alternate location.

For use as a roadway sub-drainage aggregate, permeability of the aggregate must be
greater than 1 x 10 cm/sec.

3.2.10 Sub-drainage Sand and Natural Fines

Sub-drainage Sand and Natural Fines shall be free from soft or flaky particles, shale,
loam and other deleterious material.

The gradation of the sub-drainage sand and natural fines shall be within the following
limits:
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Table 12: Sub-drainage Sand and Natural Fines Grading Limits

Sieve Designation | Percent Passing by Weight

28 mm 100

12.5 mm 90 - 100
5 mm 75-100
2 mm 55-100

800 ym 35-75

400 ym 20-50

160 uym 0-15

80 ym 0-5

Permeability of the sub-drainage sand and natural fines must be greater than 1 x 10+
cm/sec.

Use gradation to determine suitability, however permeability specification will be used
as guide for acceptance of the material.

3.2.11 Pit Run

Shall be of durable aggregate free from deleterious material such as roots, grasses, and
topsoil and have a top size of no greater than 150 mm and have a minimum of 35% by
weight retained on the plus 5 mm sieve.

3.212 Non-Shrink / Unshrinkable Fill
Non-shrink/unshrinkable fill shall conform to the following specifications:

e 28 day Compressive Strength - 0.30 to 0.50 MPa.

e Strength after 24 hours - a minimum of 0.07 MPa.

e Binder - Type 10 Portland Cement - minimum 30 Kg per cubic metre.

e Air entrainment - 5% to 8%.

e Slump - 150 mm to 200 mm.

e Aggregate shall be a type used for concrete, consisting of clean, hard durable
stone or gravel free from lumps, soft and flaky particles, organic matter, salt,
alkali and adherent coatings. No more than 10% by weight of the aggregate
shall be finer than passing the 75 um sieve.
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3.213 Bedding Sand

The aggregate shall consist of fine granular material composed of hard, strong, durable
mineral particles which are free of injurious amounts of saline, alkaline, organic or other
deleterious substances.

The grading shall be from fine to coarse within the following limits:

Table 13: Bedding Sand Grading Limits

Sieve Designation | Percent by Weight Passing
5 mm 95-100
2.5 mm 80-100
1.25 mm 50-85
630 um 25-60
280 um 10-30
160 um 0-15
71 um 0-5
3.3 Testing
3.31 Tests and Frequency

All tests shall be carried out in accordance with current ASTM or CSA Standards. Test
frequencies shall apply both to production (quality control) and to delivery (quality
assurance).
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Table 14: Testing and Frequency

Material Minimum Frequency of Test Test Required
1. Wash Sieve Analysis
Every 2,000 tonnes 2. Percentage Crush
3. Moisture Content
Base and Subbase 1. Standard Proctor
2. CBR Value
Every 6,000 tonnes 3. Plasticity Index
4. Organic Content
. 1. Wash Sieve Analysis
Sanding Aggregate Every 1,000 2 Moisture Contenty
Plaster Sand Every 200 tonnes 1. Wash Sieve Analysis

—

Every 2,000 tonnes . Wash Sieve Analysis

Pipe Bedding Aggregate

Every 6,000 tonnes 1. Organic Content
Every 2,000 tonnes 1. Wash Sieve Analysis
Pipe Bedding Sand
Every 6,000 tonnes 1. Organic Content
Crushed Rock Every 2,000 tonnes 1. Wash Sieve Analysis
3.3.2 Testing Services

Sampling and laboratory testing will be conducted by an agency appointed by the City.
Copies of all test results will be made available to the Contractor.

In addition, the Contractor may choose to employ his own testing agency at his cost.
However, in the event of a discrepancy between test results, those obtained by the
City's testing agency will govern.

3.3.3 Notification

The Contractor shall notify the Engineer at least one working day prior to the
commencement or the resumption of aggregate production. Whenever possible,
sampling will be done from the crusher belt.
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3.34 Costs

The Contractor shall bear the cost of sampling and testing material in the following
situations:

1. Initial testing to bring production into specification requirements.
2. Testing as above when source of material is changed.
3. Retesting of material which failed to meet specifications.

Testing for 1 and 2 may be conducted by the Contractor's agency. If the City conducts
the testing, the costs will be deducted from any subsequent progress payments.

The cost of other testing initiated by the City during production will be borne by the City.
No compensation will be made to the Contractor for testing initiated by the Contractor
during current or previous production.

3.3.5 Sieve Analysis

The gradation of the material, when plotted on a semi-log grading chart, shall appear as
a smooth curve within the specified band.

The average of the results of any 5 consecutive Wash Sieve Analysis Tests on material
sampled at the crusher belt, or any 2 consecutive Wash Sieve Analysis Tests on
material sampled at the delivery location, shall be within the grading limits specified for
that material. Failure to meet this requirement shall result in the rejection of the
material.

3.4 Enforcement of Specifications

Delivery of material to City locations will not be permitted until test results confirm that it
meets specifications, and until the stockpile requirements of Section 5.2 have been fully
met.

Any deviation from specifications during the production of material shall require the
Contractor to take immediate corrective action. Equipment shall be shifted to ensure
that there is no contamination of the current stockpile. A new stockpile shall be started
adjacent to the former stockpile only after the product has been proven by testing to
again meet specifications. Any material of inferior quality, or not in accordance with this
specification, brought to, or incorporated into the work shall be immediately removed by
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the Contractor, at his own expense. In the event of the Contractor failing to comply with
this provision, the Engineer may remove such materials, or cause them to be removed
and deduct the cost of same from any subsequent progress payments to the Contractor.

In the event that removal of the inferior material is not required by the Engineer for any
reason, then an appropriate payment adjustment as defined by the Engineer shall be
applied to all of that material delivered to the site on that day.

03001-4 Equipment

4.1 Weigh Scales

The City will provide weigh scales at no cost to the Contractor at the City Yards at
Ontario Avenue and 26th Street on a year round basis.

The Contractor may weigh large and/or continuous deliveries at the scale most
convenient to his source. Small or intermittent deliveries outside the normal
construction season shall be weighed over Scale at the City Yards.

The Contractor shall, where indicated in the tendering documents, quote on using his
own scale, provided that the scale is certified.

4.2 Trucks

The Contractor may use any trucks of any type capable of delivering in accordance with
job requirements. Specific conditions to be met include:

1. Certain delivery points are confined areas such as lanes and parking lots which
may prevent the use of trucks larger than tandems.

2. Delivery is either spreading for road construction or dumping in a manner
suitable for the project.

3. Centre-dump vehicles will only be permitted where base or subbase is to be

spread for roadway construction.

Prior to the start of delivery, the Contractor shall supply a complete list of trucks,
owner's names, registration numbers, tare weights and licence load limits. This list shall
be updated whenever changes occur.
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All trucks shall be weighed when delivery commences and at random times during the
Contract.

03001-5 Construction

51 Production
51.1 Blending

Care shall be taken in the selection of material in the pit so as to produce a uniform
product.

If blending of materials from more than one source is required to meet specifications, all
such blending shall be done in the production equipment.

5.1.2 Sand Elimination

When it is necessary to eliminate sand to meet the grading specifications, the sand shall
be removed prior to the crushing operation.

5.2 Stockpiling
5.21 Procedure

Each stockpile shall be constructed to contain not less than 10,000 tonnes or one-half of
the remaining estimated contract quantity (whichever is less).

The area where the stockpile is to be located shall be shaped to a uniform smooth
surface and graded to ensure positive drainage from the stockpile.

The material shall be placed uniformly on a predetermined area, in layers not exceeding
1 m in thickness.

Construction operations shall be controlled to prevent segregation of the various particle
sizes.

If material is dumped by vehicles, it shall be spread with a dozer. The construction of
each layer shall progress from outer edges toward the centre.
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The material shall not be pushed or dumped over the edges or down the faces of the
stockpile.

The material may be stockpiled from a stacker or conveyor belt only if all material is
transported from the conveyor belt across the stockpile by means of a dozer or loader.

At the end of each day, the top of the stockpile and gravel pit shall be properly levelled
and sloped. When stockpiling is carried out in winter, the Contractor shall take
precautions that no snow is incorporated into the stockpile.

The completed stockpile shall be neat and regular in form and shall be constructed to
occupy the smallest feasible area.

If different types of material are to be stockpiled, the piles shall be located and
constructed so that no intermingling of material will occur.

Any rejected material must be placed a good distance away from an approved stockpile.

Material which does not meet specification within 5,000 tonnes of crushing will therefore
be rejected and a new stockpile will be started in a new location clearly away from the
rejected material.

5.2.2 Minimum Quantities

During the construction season, the Contractor shall, on his site, maintain the following
minimum stockpile quantities of stockpiled, tested and approved material:

e Base Aggregate: 15,000 tonnes
e Subbase Aggregate: 15,000 tonnes
e Sanding Aggregate: 10,000 tonnes
e Other Material: 5,000 tonnes

All material supplied shall be loaded from a stockpile. Direct delivery from the crusher
will not be permitted.
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5.3 Delivery

5.3.1 Rate of Delivery

The Contractor shall be prepared to supply the following approximate quantities at a
uniform delivery rate during each working day (including Saturdays when prior notice is
given).

5.3.11 Granular Base and Subbase

If one Contractor has the contract to supply aggregate to both sides of the river, the
Contractor shall be prepared to deliver up to 2,000 tonnes of aggregate per day to each
side of the river or a total up to 4,000 tonnes per day. If a Contractor has only to supply
aggregate to one side of the river, the Contractor shall be prepared to deliver up to
3,000 tonnes of aggregate per day.

5.31.2 Other Materials

The Contractor shall be prepared to deliver up to 1,000 tonnes per day of any other
aggregate materials.

The Contractor and the Engineer shall be in close contact with the progress of the
projects to determine daily delivery requirements. WWhenever an appreciable change in
delivery quantities or actual requirements is known in advance by either party, one party
shall give reasonable notice to the other party.

5.3.2 Breakdown

Whenever the Contractor is unable to deliver any material due to major stationary plant
or equipment (trucks and self-mobile equipment excluded) breakdown, the Contractor
shall immediately notify the Engineer when delivery of material shall resume.
Non-delivery time period for material required by the City shall not be longer than 24
hours.

5.3.3 Alternate Sources

In the event that the Contractor fails to supply any or only supplies a portion of material
required, the Engineer under this Contract, shall be at liberty to purchase the required
material so in default from any firm which is willing and ready to supply. The Contractor
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shall pay the City, on demand, any increase in the cost of material so purchased, over
and above the cost of similar material under this Contract.

534 Loading Procedure

The Contractor shall provide supervision of the loading operation to ensure correct
source and procedures. Material loaded from the stockpile shall be removed in a
manner which results in mixing of the full height of the stockpile face.

5.3.5 Load Limits

Maximum gross weight of vehicles operating within the City limits shall conform to
Section 7 of the Traffic Bylaw No. 7200 and to any current amendments. In addition,
the load limit as established by the Saskatchewan licence for each vehicle shall not be
exceeded.

Where rural municipal roads are to be used, requirements established by the R.M.
Council must be met. This includes road maintenance and load permits.

5.3.6 Truck Routes

Vehicles operating under this Contract shall be confined to routes shown on Schedule
No. 8, Division 0, Section 00705 of General Conditions. For purposes of making a
delivery, trucks must stay on a designated route to the point closest to the delivery
point. The Engineer has the right to assign the final portion of the route, namely over
local streets from the designated route to the delivery point.

5.3.7 Maintenance of Haul Routes
The City will, at its own expense, maintain all haul routes within the City limits.

Haul routes outside the limits of the City of Saskatoon shall, insofar as practical with
respect to minimizing haul distance, be on numbered provincial Highways.

Where hauling is required over roads outside the City other than along Provincial
Highways, the Contractor shall, prior to commencing this Contract, make formal
arrangements for the use of such roads with the municipality having jurisdiction. These
shall include the extent of the Contractor's responsibility for maintenance of road
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surface, for traffic safety and for dust palliation. A copy of the agreement shall be
submitted to the City prior to commencement of the Contract.

03001-6 Measurement

6.1 Aggregate

The unit of measurement shall be the tonne. If City or Contractor's weigh scales are not
in operation, the aggregate weight shall be calculated on the basis of actual volume of
material delivered and average unit weight determined from previously weighed
truckloads of similar material.

6.2 Moisture

The moisture content (dry weight basis) shall be determined by sampling the material at
the place of delivery and averaging the results of each one-month period. This average
moisture content shall be applied against the total quantity delivered for that same
one-month period to calculate a payment reduction.

6.3 Quantity Summaries

The Contractor shall submit monthly statements for each item showing a daily sub-total
and a cumulative total for the period.

End of Specification 03001
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03005-1 Description

The work shall include the supplying of all labour, plant equipment and materials
required to construct granular base course at the location and in conformity with the
line, grade and dimensions shown on the plans or as designated by the Engineer.

03005-2 Materials

The Contractor shall supply the base course material. Refer to the Aggregates
Specifications 03001-3.2.2 “Base Aggregate”.

The material passing a 400 um Sieve shall have a Plasticity Index from 0 to 6.

The material shall consist of fine graded mixtures of sand, silt, and clay, and shall be
free from organic or other deleterious material and meet the following requirements:

Table 1: Material Requirements

Sieve Percent by Weight Passing Canadian Metric Standard Sieves
Designation Binder Filler
5.0 mm 100 100
400 um 100 90
71 um 50 25
Plasticity Index 10 0

Reclaimed Asphalt Pavement (RAP) may be blended with base granular materials, in a
manner approved by the Engineer, and re-used in a new construction as granular base
to a maximum amount of 30% by mass. The blended base granular shall not contain
more than 1.7% by mass asphalt cement as determined by ASTM D2172.

The allowable moisture content of the base course shall not exceed the optimum
moisture content when delivered to the road.

03005-3 Approval for Base Course

A representative sample of the base course material shall be supplied to an approved
Testing Laboratory. The sample shall contain not less than 35 kg.
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The following tests shall be performed:
1. Wash Sieve Analysis

2 Plasticity Index

3. C.B.R. Value

4. Standard Proctor Compaction Test

5 Percentage crush of material retained on the 5 mm Sieve.

One copy of the test results shall be submitted to the Engineer at least 7 days before
base course construction commences. Base course construction shall not commence
unless the material is approved by the Engineer.

The cost of submitting samples and testing by the Testing Laboratory shall be borne by
the Contractor until the material is approved by the Engineer. After the material is
approved, partial subsequent testing will be carried out at the expense of the Contractor
in accordance with the requirements of Testing and Inspection (Specification 03020).

Preliminary approval of the material shall not constitute general acceptance of the
stockpile, deposit or source of supply.

03005-4 Construction

Materials shall be handled in a manner such that segregation of the coarser and finer
fractions will not occur.

Base aggregate shall be stockpiled after crushing. Stockpiles shall be constructed in
accordance with the requirements for stockpiling aggregates (Specification 03015).

The thickness of any compacted base course lift shall not be less than 75 mm and not
greater than 150 mm.

Oversize material shall not be incorporated into the base course.

RAP blended granular base shall not be placed within the top 150mm of the granular
base course layer.

Base course shall not be spread and compacted if the atmospheric temperature is 2°C
and falling.
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If excess moisture exists in the base course, it shall be dried to the optimum moisture
content as determined by the Standard Proctor Compaction Test.

If necessary for compacting, water shall be added. The optimum moisture content will
be determined by the Standard Proctor Compaction Test. Watering and compaction
shall be controlled to prevent pumping of fines to the surface or washing fines away.

Each lift shall be compacted to not less than 100% of the maximum density as
determined by the Standard Proctor Compaction Test. The density of this section will
be considered satisfactory when:

1. Test results average not less than 100% of maximum density; and,
2. All individual test results are greater than 98% of maximum density.

This shall also include base placed under walks and curbs when the grade preparation
for the walks and curbs is constructed in conjunction with the roadway.

Once passing density, each lift of granular base shall be proof rolled with a heavy piece
of equipment of sufficient axle load to expose any soft spots. Acceptable heavy
equipment shall be approved by the Engineer. There will be no direct payment for proof-
rolling, and it shall be an integral part of base course acceptance. If there is any visual
movement the soft spots detected by proof-rolling shall be repaired at the Contractor’s
expense. If the movement is due to the in situ soils below the subgrade preparation the
Engineer will provide direction. Condition of soils below the subgrade preparation are
the responsibility of the Engineer.

Failures in the subgrade, subbase course or base course which develop on a section of
road upon which base course has been deposited, shall be repaired at the expense of
the Contractor.

Base course shall be spread by motor graders or other equipment approved by the
Engineer.

Any ruts or irregularities formed on the surface of any layer during compaction shall be
bladed smooth during compaction operations. The Contractor shall spread and shape
each layer to the cross section shown on the drawings or as designated by the Engineer.
The finished surface of the final layer shall conform to the longitudinal grade within a
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tolerance of 10 mm, but not uniformly high or low, and shall have no depressions or high
areas more than 6 mm under a straight edge 3 m long when placed in any direction.

A prime coat shall be placed on the finished final lift of base course in accordance with
the requirements for Asphalt Prime, Tack and Flush Coat (Specification 04025).

Streets, roads and lanes used for hauling material, which are damaged, shall be repaired
by the Contractor at the Contractor’s expense.

The sewers and manholes shall be cleaned thoroughly using a high pressure sewer
flusher. After base gravel placement, all dirt, sand, rocks and other solids resulting from
the cleaning operation shall be removed by vacuum truck at the downstream manhole of
the section being cleaned.

All accumulations of debris shall be hauled by the Contractor to the pollution control plant
for disposal. The Contractor shall be responsible for cleaning and or any damages that
result from debris entering the existing sewer system.

The Contractor shall be responsible for removing all debris from catch basins.

03005-5 Measurement

Granular base course will be measured in tonnes or square metres as specified.
03005-6 Payment

Payment for granular base course will be at the contract unit price per tonne or square
metre. The unit price will be full compensation for loading, hauling, dumping, spreading,
watering, aerating, compacting, and proof-rolling. The unit price will also be full
compensation for adding binder and/or filler sand.

End of Specification 03005
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03010-1 Description

The work shall include the supplying of all labour, plant, equipment and materials
required to construct granular subbase course at the location and in conformity with the
line, grade and dimensions shown on the plans or as designated by the Engineer.

03010-2 Materials

The Contractor shall supply the subbase course material. Refer to the Aggregates
Specifications 03001-3.2.1 “Subbase Aggregate”.

The subbase aggregate shall be composed of fragments of durable rock free from
undesirable quantities of soft or flaky particles, shale, loam and organic or other
deleterious material.

Reclaimed Asphalt Pavement (RAP) may be blended with subbase granular materials,
in a manner approved by the Engineer, and re-used in new construction as granular

subbase to a maximum amount of 40% by mass. The blended subbase granular shall
not contain more than 2.2% by mass asphalt cement as determined by ASTM D2172.

A higher Plasticity Index may be approved by the Engineer if sufficient load bearing
capacity can be obtained from the subbase course.

The allowable moisture content of the subbase course shall not exceed the optimum
moisture content when delivered to the road.

03010-3 Approval of Subbase Course

A representative sample of the subbase course material shall be supplied to an
approved Testing Laboratory. The sample shall contain not less than 35 kg.

The following tests shall be performed.

1 Wash Sieve Analysis

2 Plasticity Index

3. C.B.R. value

4 Standard Proctor Compaction Test
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One copy of the test results shall be submitted to the Engineer at least 7 days before
subbase course construction commences. Subbase course construction shall not
commence unless the material is approved by the Engineer.

The cost of submitting samples and testing by the Testing Laboratory shall be borne by
the Contractor until the material is approved by the Engineer. After the material is
approved, partial subsequent testing will be carried out at the expense of the Contractor
in accordance with the requirements of Testing and Inspection (Specification 03020).

Preliminary approval of the material shall not constitute general acceptance of the
stockpile, deposit or source of supply.

03010-4 Construction

Materials shall be handled in a manner such that segregation of the coarser and finer
fractions will not occur.

Stockpiles shall be constructed in accordance with the requirements for stockpiling
aggregates (Specification 03015).

The compacted lift of subbase course shall not exceed 150 mm in depth.
Oversize material shall not be incorporated into the subbase course.

Subbase course shall not be spread and compacted if the atmospheric temperature is
2°C and falling.

If excess moisture exists in the subbase course, it shall be dried to the optimum
moisture content as determined by the Standard Proctor Compaction Test.

If necessary for compacting, water shall be added with a pressure distributor. The
optimum moisture content will be determined by the Standard Proctor Compaction Test.
Watering and compacting shall be controlled to prevent pumping of fines to the surface
or washing fines away.
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Each lift shall be compacted to not less than 100% of the maximum density as
determined by the Standard Proctor Compaction Test. The density of this section will
be considered satisfactory when:

1. Test results average not less than 100% of maximum density; and,
2. All individual test results are greater than 98% maximum density.

Once passing density, each lift of granular subbase shall be proof rolled with a heavy
piece of equipment of sufficient axle load to expose any soft spots. Acceptable heavy
equipment shall be approved by the Engineer. There will be no direct payment for
proof-rolling, and it shall be an integral part of subbase course acceptance. If there is
any visual movement, the soft spots detected by proof-rolling shall be repaired at the
Contractor’s expense. If the movement is due to the in situ soils below the subgrade
preparation, the Engineer will provide direction. Condition of the soils below the
subgrade preparation are the responsibility of the Engineer.

Failures in the subgrade, or subbase course, which develop on a section of roadway upon
which subbase course has been deposited, shall be repaired at the expense of the
Contractor.

Subbase course shall be spread by motor graders or other equipment approved by the
Engineer.

Any ruts or irregularities formed on the surface of any layer during compaction shall be
bladed smooth during compaction operations. The Contractor shall spread and shape
each layer to the cross section shown on the drawings or as designated by the Engineer.
The finished surface of the final layer shall conform to the longitudinal grade within a
tolerance of 15 mm, but not uniformly high or low, and shall have no depression or high
areas more than 10 mm under a straight edge 3 m long when placed in any direction.

The final lift of subbase course shall have sufficient stability such that when compacted, it
will not rut or break through during the hauling and placing of the bottom lift of base
course.

Streets, roads and lanes used for hauling material, which are damaged, shall be repaired
by the Contractor at the Contractor’s expense.
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03010-5 Measurement

Granular subbase course will be measured in tonnes or square metres as specified.
03010-6 Payment

Payment for granular subbase course will be at the contract unit price per tonne or
square metre. The unit price will be full compensation for loading, hauling, dumping,
spreading, watering, aerating, compacting and proof-rolling.

End of Specification 03010
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03015-1 Description

The work shall consist of placing aggregates in stockpiles and shall apply to all
aggregates stockpiled by the Contractor.

03015-2 Materials

The aggregate shall conform to the requirements of the specification for the material
being stockpiled.

03015-3 Construction

The area where the stockpile is to be located shall be shaped to a uniform smooth
surface and graded to ensure positive drainage from the stockpile.

Construction operations shall be controlled to prevent segregation of the various particle
sizes.

The material shall be placed uniformly, on a predetermined area, in layers not greater
than 1 min thickness. If material is dumped by vehicles, it shall be spread with a dozer.
The construction of each layer shall progress from outer edges toward the centre.

The material shall not be pushed or dumped over the edges or down the faces of the
stockpile.

The material may be stockpiled from a conveyor belt only if it is transported from the
conveyor belt across the stockpile by means of a dozer.

The side slopes of the stockpile shall not be steeper than 1-1/2 : 1

The completed stockpile shall be neat and regular in form and shall be constructed to
occupy the smallest feasible area.

If different types of material are to be stockpiled, the piles shall be located and
constructed so that no intermingling of material will occur.
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030154 Payment

Stockpiling aggregates in accordance with this specification will not be paid for directly,
but will be considered a subsidiary obligation of the Contractor under other contract
items.

End of Specification 03015
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03020-1 Description

The work covered by this specification shall include the inspection and testing of
materials at the production site and also in the field with material in its final position.

03020-2 Material Testing

All tests performed shall be carried out according to the current A.S.T.M. or C.S.A.
standards.

All sieve analysis in this specification shall refer to a wash sieve analysis.

After the Contractor has been awarded the contract for supplying aggregate, the
Contractor shall notify the Engineer when aggregate processing shall commence.

A representative sample of the surfacing material shall be supplied to an approved
Testing Laboratory. The sample shall contain not less than 22 kg.

The following tests on each sample shall be performed.

Table 1: Material Testing

Material Frequency of | Test Required
test
Base Aggregate and Every 6,000 1. Wash Sieve Analysis
Subbase Aggregate tonnes 2. Plasticity Index
3. Percentage Crush retained on 5

mm (No. 4) Sieve

. Moisture Content

.C.B.R. Value

. Standard Proctor Compaction
Test

(o2& 2

One copy of the test results shall be submitted directly to the Engineer, by the Testing
Laboratory, hired by the Contractor. The Contractor shall notify the Engineer when the
testing will be carried out by the Testing Laboratory. The test results shall be forwarded
to the Engineer as soon as they are available and the written report submitted to the
Engineer within 2 days after the results are available.



'J gégkzoon

Aggregates Division 3
Testing and Inspection Section 03020
Revised Date: 2005-01-04 Page 3 of 3

When test results are not provided as specified, the Engineer may engage a Testing
Laboratory to carry out the specified testing. The cost of the testing will be at the
expense of the Contractor.

When additional testing is required because of frequent changes in crusher location or
aggregate supply, the cost of the additional testing shall be done at the expense of the
Contractor. When the quality of the material is in question, the cost of all additional
testing required shall be paid for by the Contractor. The cost of original density tests will
be paid for by the City of Saskatoon. If the density test does not meet the
specifications, any additional testing shall be paid for by the Contractor.

End of Specification 03020
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03050-1 Description

The work shall consist of a protective covering of stone constructed with or without grout
on an earth bed or granular filter blanket. Riprap shall be constructed at the locations
shown on the plans or as designated by the Engineer.

The Contractor shall supply all labour, material, and equipment necessary to complete
the work to the satisfaction of the Engineer.

03050-2 Materials

2.1 Riprap

Riprap material for culverts and other drainage work, shall consist of hard durable field
stones, boulders or quality rock.

211 Type A Riprap

The minimum requirements of Type A Riprap are: Fifty (50) percent of the material
must be greater than forty-five (45) kilograms and ninety (90) percent must be greater
than twenty-seven (27) kilograms.

21.2 Type B Riprap

The minimum requirements of Type B Riprap are: Fifty (50) percent of material must be
greater than thirty-four (34) kilograms and ninety (90) percent must be greater than
fourteen (14) kilograms.

No stone shall be less than one hundred and fifty (150) mm dimension, with dimension
being defined as length, width and depth.

2.2 Grout

The grout shall consist of a mixture of one (1) part Portland Cement and three (3) parts
fine clean sand, or as otherwise designated by the Engineer. The consistency shall be
such, that it can be easily worked into the spaces between the stones with a mason's
trowel.
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03050-3 Construction

3.1 Excavation
3.11 Hand Placed and Grouted Riprap

The aprons and slopes to be riprapped shall be excavated and trimmed to an even,
uniform surface so as to provide an adequate foundation upon which the riprap shall be
placed. The depth of excavation shall be carried out as shown on plans or as
designated by the Engineer.

3.1.2 Random Riprap

The aprons and slopes to be riprapped shall be excavated as shown on the plans or as
designated by the Engineer, so as to provide a ledge or support upon which the stones
may be dumped.

3.2 Placement of Materials

3.21 Hand Placed Riprap

The stones shall be placed by hand, on the prepared aprons and slopes, with the
largest stones being placed at the bottom of the slope.

The stones shall be placed as close together as possible without any shaping of the
stones themselves.

3.2.2 Grouted Riprap

The stones shall be placed as in 3.2.1 above. Before placement of the grout, the stones
shall be thoroughly wetted. The grout shall then be placed, commencing from the
bottom of the slope and progressing upward, ensuring that all voids between the stones
are filled with grout. The stones shall project a distance of fifty (50) to one hundred
(100) millimetres above the grouted surface, depending upon the dimension of the
stone itself. After grouting, the surface shall be thoroughly brushed to expose the stone
surface to the extent designated above.

Grout shall not be placed when the temperature is four (4) degrees Celsius and falling.
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The finished grouted surface shall, after sufficient setting, be sprayed with a curing
compound supplied by the City of Saskatoon.

3.2.3 Random Riprap

Random riprap shall be dumped onto the prepared surface and sufficient handwork
utilized, to provide a uniform surface to the satisfaction of the Engineer.

03050-4 Measurement

Measurements shall be based upon surface area (m?) as measured on the accepted
completed product and upon one (1) layer of riprapping.

03050-5 Payment

Payment for hand placed, grouted, or random riprap shall be at the contract unit price
per square metre as specified on the Tender Form, and be full compensation for
supplying, hauling, placing and supplying all labour and equal parts necessary to
complete the work to the satisfaction of the Engineer.

End of Specification 03050
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03060-1 Description

Work under these specifications shall include the supplying and installation of geotextile
and geogrid material that meets all requirements shown for each classification.

03060-2 Materials

2.1 Geotextiles

Geotextiles come in a variety of structures and polymer compositions. The main
functions of geotextiles are; separation, reinforcement, filtration, drainage, and
protection. There are two types of geotextiles which the contractor will be permitted to
use; Woven and Non-Woven (Needle Punched) fabrics.

211 Woven Geotextiles

Physical properties for woven geotextiles shall meet the following requirements:

Table 1: Physical Property Requirements for Woven Geotextiles

Properties Test Method Units Wove_n_ Ge_otextlle
Specification

Grab Tensile Strength ASTM-D 4632 kN 1.4

Trapezoid Tearing ASTM-D 4533 KN 05

Strength

CBR Puncture ASTM-D 6241 kN 6.0

Permittivity ASTM-D 4491 sec™’ 0.7

21.2 Non-Woven Geotextiles

Physical properties for non-woven geotextiles shall meet the following requirements:

Table 2: Physical Property Requirements for Non-Woven Geotextiles

Properties Test Method Units Non-Woven Geotextile
Specification

Grab Tensile Strength ASTM-D 4632 kN 0.80

Trapezoid Tearing ASTM-D 4533 kN 0.35

Strength

CBR Puncture ASTM-D 6241 kN 2.2

Permittivity ASTM-D 4491 sec™’ 1.5
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All non-woven geotextiles shall be a needle punched fabric.

2.2 Geogrids

Geogrids come in a range of polymer type and cross-sectional dimensions and are to
be used when specified by the engineer for reinforcement. When the geogrid has been
installed apertures (openings) between the longitudinal and transverse elements allow
soil particles on either side to come into direct contact thus increasing the interaction
between the geogrid and the soils above and below.

Physical properties for geogrids shall meet the following requirements:

Table 3: Physical Property Requirements for Geogrids

Properties Test Method Units | Geogrid Specification
Aperture Size Measured mm 25-40

Tensile Strength @ 5% Strain | ASTM-D 6637 | kN/m | 11 (in weakest direction)
Ultimate Tensile Strength ASTM-D 6637 | kKN/m | 17 (in weakest direction)
Junction Efficiency GRI-GG2-05 % 90

All geogrids shall be a bi-oriented geogrid.

2.3 Biaxial Geogrid with Inteqrated Non-woven Geotextile

Where specified, Biaxial Geogrid shall be provided meeting the following properties:

e Polypropylene extruded monolithic flat structured bars
¢ Integrated non-woven geotextile

e Square shaped apertures

e \Welded rigid junctions

Table 4: Biaxial Geogrid Specification

Properties Test Method | Units | Geogrid Specification
Aperture Size ENISO 10319 | mm | 31x31

Tensile Strength @ 5% Strain | EN ISO 10319 | kN/m | 32

Ultimate Tensile Strength EN ISO 10319 | KN/m | 40
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Table 5: Non-Woven Geotextile Specification

Properties Test Method | Units | Geotextile Specification
Mass per unit area ENISO 9864 |g/m* | 2150

Grab Tensile Strength ENISO 10319 | kKN/m | 7.5

Puncture Force EN ISO 12236 | N 1670

03060-3 Construction

The contractor will supply and install, when directed to do so by the engineer, a
geotextile (woven or non-woven) or geogrid between the specified structural material
(sub-grade, sub-base, base).

The geotextile or geogrid after placement will lie flat and free of wrinkles, and the
contractor will ensure that it remains flat during placement of the overlying material.
The geotextile or geogrid will be overlapped by 300mm along the seams.

03060-4 Measurement

Measurement will be based upon surface area (m?) covered by the geotextile or
geogrid.

03060-5 Payment

Payment will be full compensation for labour, materials and equipment required to
supply and install the geotextile or geogrid material and shall be at the contract unit
price per square metre (m?) as specified on the tender form.

End of Specification 03060
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04000-1 Description

This section specifies requirements for labour, machinery, equipment and material
required to rout cracked asphaltic pavement and supply and place hot-poured
rubberized asphalt sealant in transverse and longitudinal cracks.

City forces will, at no cost to the Contractor, sweep the debris from the gutter and
remove the "No Parking" signs after the street has been opened to traffic.

1.1 Traffic Accommodation

The City shall set up, maintain, and dismantle all detours\lane restrictions on
Expressways. The Contractor is required to set up, maintain and dismantle all detours
on all other road classes in accordance with City of Saskatoon standards. Details of the
detouring along with a list of the streets to be treated are included in Section 01005
Specific Conditions.

04000-2 Materials

2.1 Selection of Materials

The crack sealant shall be a high quality rubberized asphalt sealing compound. This
material shall adhere to all bituminous and concrete surfaces and have the flexibility and
resiliency to withstand pavement temperatures encountered in Saskatoon.

All products must meet or exceed ASTM Specification D6690. The City has approved
Crafco Road Saver 522. This is the only crack seal product approved at this time. Other
crack sealing products must be evaluated and approved by the City of Saskatoon prior
to use.

04000-3 Equipment
The following list of equipment is required but not limited to complete the work.

3.1 Melting Kettle

The rubberized asphalt sealant shall be heated in a portable, rubber tired, double boiler
type unit capable of indirect heating of the sealant. The kettle shall be equipped with:

e Automatic heat controlling device to control product temperature.
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e A horizontally mounted built-in paddle agitator capable of automatic operation to
keep the sealant under vigorous continuous movement during heating.

e Monitoring thermometers for the sealant temperature and heat transfer oil if
present.

¢ A positive displacement pump to discharge the sealant via a connecting wand
such that proper temperatures are maintained.

3.2 Pavement Crack Router

A vertical router capable of cutting grooves with vertical sides in asphaltic concrete
pavements to specified widths and depths. Routers must be able to achieve consistent
and accurate routing depths. The router must be capable of following meandering
cracks with routing restricted to the crack without any unnecessary pavement cutting.
The router shall be equipped with suitable screens to prevent flying particles that may
be hazardous to personnel or may damage vehicles or property.

3.3 Hot Compressed Air Lance (HCA Lance)

The HCA Lance shall be capable of providing a combined jet of compressed air and a
propane flame capable of clearing, heating, drying and darkening a routed or unrouted
crack.

3.4 Crack Filling Devices and Strike-off Tools

This equipment must be capable of flattening a head of sealant over the prepared crack
if it has been overfilled.

04000-4 Construction

4.1 Crack Preparation

All areas to be routed and or cleaned shall be inspected by the Engineer prior to the
work starting. Cracks less than 19 mm in width must be routed to a width of 19 mm or
greater. Both sides of the crack shall be routed. All cracks routed shall be routed to a
minimum depth of 20 mm. Cracks greater than 30 mm shall not be routed or sealed.
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Wedged chips or other non-compressible material shall be removed prior to sealing.
The routed and non-routed crack must be cleaned and heated using a HCA lance to
remove debris, dust and moisture. The hot rubberized asphalt sealant must be placed
within 30 seconds of hot lancing. Pavement surfaces adjacent to the cleaned cracks
shall be blown and cleared of all debris that might otherwise contaminate the cleaned
crack prior to sealing.

4.2 Preparation of the Crack Sealant

During the melting operation, all foreign material shall be prevented from entering the
melter. All sealant protection wrapping is to be removed prior to melting the compound
if required by the manufacturer. The compound shall be melted slowly with constant
agitation. The manufacturer's maximum safe heating temperature and minimum pour
temperatures shall be adhered to at all times. The Engineer may allow temperature
lower than the minimum pour temperature when the ambient temperature is high or on
steep gradients where the sealant might otherwise flow after placement. The maximum
crack seal batch size shall be as much crack filling sealant as can be placed in a given
day, or 400 litres, whichever is less.

Reheating unused sealant shall not be permitted. All overheated, diluted or
contaminated material shall be removed from the site and disposed of at the
Contractor's expense.

4.3 Crack Sealing

At the time of crack filling the ambient temperature shall be a minimum of 5° C and
rising. All areas of crack to be sealed shall be inspected by the Engineer prior to
placement of the sealant. Crack sealing shall not be performed on alligator cracking or
block cracking or cracks wider than 30 mm.

Care is to be taken when filling routed or cleaned cracks. The tip of the wand shall be
placed at the bottom of the routed crack or as far into the unrouted crack as possible to
ensure uniform application and that no sealant bridges entrapped air pockets. A second
application of sealant may be required where excess subsidence occurs. Sealant
should be placed so as to fill the route or crack such that both edges of the route or
crack are covered.
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After placement of the sealant, excess material should be struck off with a strike-off
device to leave a flush surface over the crack as shown in Figure 1. The methods of
application must be approved by the Engineer in the field prior to commencement of the
work.

Where pedestrian or vehicular traffic may cause tracking of the sealant (crosswalks or
intersections), the sealed cracks shall be dusted with silica sand or cement powder.
Supply and placement of this material shall be a subsidiary obligation of the Contractor
and as such there will be no direct payment.

The Contractor shall ensure traffic is not allowed on the newly sealed surface for a period
of 1 hour from completion of the crack sealing in order to prevent tracking.

Damage such as embedded stones, excessive debris or moisture in the sealant or
obvious contamination shall be rejected. The defective work shall be repaired, removed,
replaced or remedied at the Contractor's cost.

All debris from the cleaning and routing operation shall be swept or blown from the
surface of the roadway into the gutter for removal by City Forces. All refuse such as
wrappings, containers or any other debris resulting from this operation shall be gathered
and removed from the site on a daily basis by the Contractor.

The sealed cracks shall be guaranteed for a period of two years from the date of
completion of the sealing operation. If, during the warrantee period, the sealant pops out
or there is obvious evidence of water or material ingress through the crack, the sealant
shall be removed, the crack cleaned and resealed.

4.4 Concrete Roadway and Sidewalk Joint Sealing

Only the deep tooled longitudinal joint located at the top of the rolled curb section of the
sidewalk is intended to be sealed. Weeds shall be removed from this joint prior to
sealing by handpicking or by use of such tools as a rotary edger. The joint shall then be
thoroughly cleaned of debris and remaining organic material by hydro blasting or sand
blasting. Any other cleaning method requires the Engineer’s approval.

The concrete faces on either side of the joint shall be dried with compressed air prior to
sealing with hot rubberized sealant. Prior to leaving the worksite, the Contractor shall
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sweep up from both the sidewalk and the gutter all loose debris left as a result of
cleaning and shall properly dispose of this debris off-site.

The Contractor shall fill these longitudinal joints with rubberized sealant to a minimum
depth of 20 mm measured from the top of the concrete surface. To ensure proper
shape factor and to mitigate waste of the sealant product the Contractor shall employ
one of the following methods:

1. Insert heat resistant backer rod in the prepared joint. The depth of the backer
rod will be set to accommodate the minimum required depth of Hot Rubberized
Sealant.

2. Fill the void at the bottom of the prepared joint with fine dry sand. The depth of
the sand filler will be set to accommodate the minimum required depth of Hot
Rubberized Sealant. After the sand filler has been placed, the exposed sides of
the joint between the top of the sand and the top of the concrete shall be wire
brushed clean of any sand particles.

3. If the Contractor deems the width of the prepared joint to be sufficiently narrow,
he may apply full depth sealant. There will be no additional payment for the extra
Sealant used.

Transverse joints at 1.5 metre typical spacing extend from back of sidewalk to lip of
gutter. The Contractor shall place temporary filler in the transverse joints on both sides
of the longitudinal joint. The purpose of this temporary filler is to prevent spillage of hot
sealant from the longitudinal joint. This temporary filler shall match the colour of the hot
sealant if it is to be left in place to disintegrate over time or shall be removed after the
sealant has set up, with the method of removal such that no holes are left in the sealant
afterwards. The Contractor’s temporary filler method must be approved by the Engineer
prior to the start of the sidewalk crack sealing.

Any spillage of sealant on the surface of the concrete sidewalk or curb shall be cleaned
up immediately by the Contractor.

For aesthetic reasons, the completed longitudinal joint shall be lightly dusted with a fine
sand, talcum powder, or cementitious powder at those locations, such as driveway
crossings, where there is a risk of traffic driving over newly completed joints.
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04000-5 Measurement and Payment

Measurement and payment for rubberized asphalt crack sealing will be on a lineal metre
basis and shall be full compensation for the supply of all labour, equipment and material
required to rout and clean cracks, supply and apply sealant, supply and place blotting
sand where required, provide proper traffic accommodation and clean up all cuttings,
debris, and blotting sand before leaving the site.

End of Specification 04000
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04005-1 General

11 Description

These Specifications apply to the manufacture of asphalt binders to be used for the
construction of asphalt pavements and ancillary work. The types and grades of asphalt
to which this Specification will apply shall be those indicated under execution.

1.2 Definitions
1.2.1 Bitumen

A class of black or dark coloured (solid, semisolid, or viscous) cementitious substance,
natural or manufactured, composed principally of high molecular weight hydrocarbons,
of which asphalts, tars, pitches, and asphaltites are typical.

1.2.2 Asphalt

A dark brown to black cementitious material in which the predominating constituents are
bitumens which occur in nature or are obtained in petroleum processing.

1.2.3 Asphalt Cement

A fluxed or unfluxed asphalt specifically prepared as to quality and consistency for direct
use in the manufacture of bituminous pavements, and having a penetration at 25°C
(77°F) of between 5 and 300, under a load of 100 g applied for 5 seconds.

1.2.4 Cut-Back Products

Petroleum or tar residuums which have been blended with distillates. Also referred to
as liquid asphalts.

1.2.5 Bituminous Emulsion

1. a suspension of minute globules of bituminous material in water or in an aqueous
solution.

2. a suspension of minute globules of water or of an aqueous solution in a liquid

bituminous material.
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1.2.6 Performance Graded Asphalt Binders

Asphalt binder grade designation used in Superpave. It is based on the binder's
mechanical performance at critical temperatures and aging conditions.

1.2.7 Polymer Modified Asphalt

Conventional asphalt cement to which one or more polymer compounds have been
added to improve resistance to deformation at high pavement temperatures and often
cracking resistance at low temperatures.

04005-2 Materials

All asphalt binders shall be prepared from petroleum oils. They shall be free from water
and other impurities and shall not foam when heated to 175°C. Solvents used in the
manufacture of cut-back asphalts shall be derived from petroleum oils. Emulsifiers used
to stabilize asphalt emulsions shall not be harmful to the performance of the asphalt in
service.

04005-3 Execution
3.1 General

The refining process shall be selected by the supplier provided that the resulting product
conforms to all applicable requirements of this Specification when tested in accordance
with methods shown.

3.2 Asphalt Cements

3.21 Asphalt Cements - Neat

All grades of this type of asphalt shall conform to requirements listed in Table 1, Table
2, and Figure 1, and shall be homogenous and uniform in character throughout.
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Table 1: Asphalt Cement Grade Requirements
Asphalt Cement Grade
Requirements ASTM 150- 200- 300- 400- 200- 300-
Test 200(A) | 300(A) | 400(A) | 500(A) | 300(B) | 400(B)
Method

Visc.@60°C,Pa.s D2171 (1) (1) (1) (1) (1) (1)

Penetration @ D5 (1) (1) (1) (1) (1) (1)

25°C,100g 5s

Ductility @15°C, D113 - 100 100 - 100 -

5cm/

min, minimum cm

Ductility @25°C(3) D113 100 - - - - -

Flashpoint (COC),°C | D92 205 175 175 175 175 175

Solubility in D2042 99.5 99.5 99.5 99.5 99.5 99.5

Trichloroethylene

min %

Thin Film Oven Test | D1754 1.0 1.5 2.0 2.5 1.5 2.0
Weight Loss,

Maximum %

Penetration at 25°C D5 50 45 - - 45 -

of minimum % or

original

Viscosity @60°C of D2171 - - 300 400 - 300

residue Maximum %

of original

Note:

1. Viscosity @60°C and Penetration @25°C shall fall within the area described in Figure 1.
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Table 2: Asphalt Cement Viscosity and Penetration Requirements
Asphalt Cement Grade Point Absolute Viscosity Pen
150-200A A 155 150
B 78 150
C 50 200
D 92 200
200-300A C 50 200
D 92 200
E 45 300
F 26.5 300
300-400A E 45 300
F 26.5 300
G 17 400
H 27 400
400-500A H 27 400
G 17 400
M 12.5 500
I 19 500
200-300B C 50 200
J 30 200
K 17.5 300
F 26.5 300
300-400B F 26.5 300
K 17.5 300
L 12 400
G 17 400

Viscosity & Penetration shall be within graphic regions described by the lettered

coordinates
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Figure 1: Asphalt Cement Viscosity and Penetration Requirements
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3.2.2

Asphalt Cements — Modified

The polymer modified asphalt cement shall be performance graded as determined by
the current edition of AASHTO M320. Polymer modified asphalt cement shall meet or
exceed the performance grade PG64-37, unless otherwise specified.

3.3

Slow Curing Liquid Asphalt Binder

All grades of this type of asphalt shall conform to the requirements listed in Table 3 and

shall be homogenous and uniform in character throughout.

Table 3: Slow Curing Liquid Asphalt Binder Requirements

Asphalt
Grade

SC-70

SC-250

SC-800

SC-3000

Requirements

ASTM
Test
Method

Min

Max

Min

Max

Min Max

Min Max

Flash Point
(C.0.C.), °C

D92

65

80

90 -

105 -

Kinematic
Viscosity at
60°C mm2/s

D2170

70

140

250

500

800 | 1600

3000 | 6000

Distillation
Test Total
Distillate to
360°C % by
Volume

D402

10

30

20

Distillation
Residue
Kinematic
Viscosity at
60°C mm2/s

D2170

400

7000

800

10000

2000 | 16000

4000 | 35000

Asphalt
Residue of
100%
Penetration %
by mass

D243

50

60

Ductility of 100
Penetration
Residue at
25°C cm

D113M

100

100

100 -

100 -
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Asphalt
Grade SC-70 SC-250 SC-800 SC-3000
ASTM
Test
Requirements | Method | Min | Max | Min | Max Min Max Min Max
Solubility of
Distillation
Residue to
360°C cm %
by mass D2042? | 99.0 - 99.0 - 99.0 - 99.0 -
Water, % by
Mass or
Volume D95 - 0.5 - 0.5 - 0.5 - 0.5
Note (1) If the ductility at 25°C is less than 100, the material will be acceptable if its

ductility at 15°C is more than 100.

Note (2)
3.4

Medium Curing Liguid Asphalt Binder

Using trichloroethylene as solvent or use of ignition burn furnace.

All grades of this type of asphalt shall conform to the requirements listed in Table 4 and
shall be homogenous and uniform in character throughout.

Table 4: Medium Curing Liquid Asphalt Binder Requirements

Asphalt
Grade MC-30 MC-70 MC-250 MC-800 MC-3000
ASTM
Test
Requirements Method | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Flash Point (Open
Tag), °C D92 38 - 38 - 65 - 65 - 65 -
Kinematic
Viscosity at 60°C,
mm?/s D2170 30 60 | 70 | 140 | 250 | 500 | 800 | 1600 | 3000 | 6000
Distillation Test
% of total distillate
to 360°C
225°C - 25 - 20 - 10 - - -
260°C | D402 40 70 | 20 | 60 15 | 55 35 - 15
315°C 75 93 | 65 | 90 | 60 | 87 | 45 80 15 75
Residue from
Distillation to 50 - 55 - 67 - 75 - 80 -
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Asphalt
Grade MC-30 MC-70 MC-250 MC-800 MC-3000
ASTM
Test
Requirements Method | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
360°C, Volume %
by difference
Tests on Residue
from Distillation
Penetration at
25°C 100g 5s
0.1mm D5 120 | 250 | 120 | 250 | 120 | 250 | 120 | 250 | 120 | 250
Ductility at 25°C,
cm | D113 100 - 100 - 100 - 100 - 100 -
Solubility % by
Mass | D2042®@) | 99.0 - 199.0] - 199.0| - ]99.0 - 99.0 -
Water, % by
Mass or Volume D95 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2

Note (1) If the ductility at 25°C is less than 100, the material will be acceptable if its ductility
at 15°C is more than 100.

Note (2) Using trichloroethylene as solvent or use of ignition burn furnace

3.5 Anionic Emulsified Binder

All grades of this type of asphalt shall conform to the requirements listed in Table 5 and
Table 6 and shall be homogenous and uniform in character throughout.

Table 5: Anionic Emulsified Binder Testing (Rapid & Medium)

Rapid Setting Medium Setting
Grade RS-1 RS-2 MS-1 MS-2
ASTM
Test
Requirements Method | Min | Max | Min Max | Min Max | Min Max
Tests on Emulsion
Saybolt Viscosity
Furol
Seconds at 25°C | D244 20 100 - - 20 60 -
Seconds at 50°C | D244 - - 50 300 - - 35 400
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Rapid Setting Medium Setting
Grade RS-1 RS-2 MS-1 MS-2
ASTM
Test
Requirements Method | Min | Max | Min Max | Min Max | Min Max
Residue by D244
Distillation % 55 - 60 - 55 - 59 -
Storage Stability D244
24hr, % - 1 - 1 - 1 - 1
Sieve Test, D244

% retained on a
1000um Sieve,
% by weight - 0.1 - 0.1 - 0.1 - 0.1

Demulsibility 35ml of | D244
0.02 NCaClz, % - - - - - - - -

Demulsibility 50ml of | D244
0.01 NCaClz, % - - - - - - - -

Coating Test D244 No appreciable separation
- - - - uniform coating of the stone

Cement Mixing Test, D244

% - - - - - - - -
Dilution Test Note 1 - - - - - - - -
Particle Charge Note 2 Negative

Test on Residue

Penetration at 25°C, D244

100g 5s 100 | 200 | 100 | 200 | 100 | 200 | 100 | 200
Ductility at 25°C, cm D244 60 - 60 - 60 - 60 -
Solubility in D2042

Trichloroethylene, % 97.5 - 97.5 - 97.5 - 97.5 -

Note 1 Method for Dilution Test

e Mix together 50 g SS-1C emulsified asphalt and 450 g soft or demineralized water until
homogenous.

e Pourinto 500 mL graduated cylinder.

o After 2 hours observe cylinder to determine if a line of separation of asphalt from water
has appeared. If separation is apparent in 2 hours, emulsion is not acceptable.

o After 24 hours, if asphalt has visually separated from water, re-mix contents of cylinder.
Material is acceptable if homogenous liquid is re-established.

Note 2 N.S.C. CAN 2-16.2, par.6.2.1.




'J Scaitsyk(;lftoon

Asphaltic Materials Division 4
Bituminous Binder Section 04005
Revised Date: 2020-02-28 Page 12 of 18

Table 6: Anionic Emulsified Binder Testing (Slow)

Slow Setting
Grade =X SS-1C SS-1H
ASTM
Test

Requirements Method | Min Max Min Max Min Max
Tests on Emulsion
Saybolt Viscosity
Furol

Seconds at 25°C D244 20 60 20 100 20 60
Seconds at 50°C D244 - - - - - -

Residue by D244
Distillation % 55 - 55 - 55 -
Storage Stability D244
24hr, % 1 - 1 - 1 -
Sieve Test, D244

% retained on a
1000um Sieve,
% by weight 0 0.1 0 0.1 0 0.1
Demulsibility 35ml of | D244
0.02 NCaCL2, % - - - - - -
Demulsibility 50ml of | D244
0.01 NCaCL2, % - - - - - -

Coating Test D244 | No appreciable separation uniform coating of the
stone

Cement Mixing Test, | D244

% - 2.00 - - - 2.00

Dilution Test Note (1) - - Must Pass - -

Particle Charge Note (2) | Negative

Test on Residue

Penetration at 25°C, | D244

100g 5s 100 200 150 275 40 100

Ductility at 25°C, cm | D244 60 - 60 - 60 -

Solubility in D2042

Trichloroethylene, % 97.5 - 97.5 - 97.5 -
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Note (1)

Method for Dilution Test

e Mix together 50 g SS-1C emulsified asphalt and 450 g soft or demineralized water

until homogenous.

e Pourinto 500 mL graduated cylinder.

e After 2 hours observe cylinder to determine if a line of separation of asphalt from
water has appeared. If separation is apparent in 2 hours, emulsion is not

acceptable.

e After 24 hours, if asphalt has visually separated from water, re-mix contents of
cylinder. Material is acceptable if homogenous liquid is re-established.

Note (2)

N.S.C. CAN 2-16.2, par.6.2.1.

3.6 Cationic Emulsified Asphalt Binder

All grades of this type of asphalt shall conform to the requirements in Table 7 and shall
be uniform in character throughout.

Table 7: Cationic Emulsified Asphalt Binder Testing

Grade RS-1K RS-2K
Requirements ASTM Test . .
Method Min Max Min Max
Test on Emulsion
Saybolt Viscosity, Furol
seconds at 50°C 35 150 150 400
Residue by distillation, % D244 62 (1) 67 (1)
Settlement in 5 days, % - 5 - 5
Qil portion of distillate, % - 3 - 3
Sieve test, % retained on
1000 um sieve, by weight D2397-71 - 0.10 - 0.10
Particle charge (2) Positive Positive
Tests on Residue
Penetration at 25°C, 100g,
5s D244 100 250 100 250
Ductility at 25°C, cm D244 60 - 60 -
Solubility in
trichloroethylene, % D244 97.5 - 97.5 -
Note (1) Upper limit on % residue is governed by the viscosity limits.

Note (2)

N.S.C. CAN 2-16.2, par. 6.2.1
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3.7 High Float Emulsified Asphalt Binder

All grades of this type of asphalt shall conform to the requirements listed in Table 8,
Table 9, Table 10, and Figure 2, and shall be homogenous and uniform in character
throughout.

Table 8: High Float Emulsified Asphalt Binder Requirements, HF- 100S, 150S, 250S

Grade HF-100S HF-150S HF-250S
, ASTM Test , , .

Requirements Method Min Max | Min Max | Min Max
Tests on Emulsion
Percent Asphalt
Residue by Distillation (1) 62 i 62 i 62 i
Oil Distillate % by
Volume (7) D244 and (2) 1 4 1 4 1 6
Saybolt Viscosity Furol
Seconds at 50°C D244 30 150 30 150 35 150
Sieve Test % Retained
on 1000 um Sieve D244 - 0.1 - 0.1 - 0.1
Coating Test D244 (8) (8) (8)
Settlement, 1 day % D244 - 1.5 - 1.5 - 1.5
Demulsibility 50ml 0.1
N CaCl2, % D244 60 - 60 - - -
Workability @ -10°C (3) - - - - - -
Tests on Residue
Penetration at 25°C
100, 55 (4) (10) (10) (10)
Viscosity at 60°C, Pa-s (5) (10) (10) (10)
Float Test at 60°C, S (6) 1200 - 1200 - 1200 -
Solubility in
Trichloroethylene, % D2042 97.5 i 97.5 i 97.5 i

Notes are located below Table 9
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Table 9: High Float Emulsified Asphalt Binder Requirements, HF 350S, 500M, 1000M

Grade HF-350S HF-500M HF-1000M
. ASTM Test . . .

Requirements Method Min Max Min | Max | Min Max
Tests on Emulsion
Percent Asphalt
Residue by Distillation (1) 65 1 - | 8| -] 6 -
Oil Distillate % by D244 and
Volume (7) 2) 1.5 6 1 6 1 7
Saybolt Viscosity Furol
Seconds at 50°C D244 75 400 50 - 50 -
Sieve Test % Retained
on 1000 um Sieve D244 - 0.1 - 0.1 - 0.1
Coating Test D244 (9) (9) (9)
Settlement, 1 day % D244 1.5 - - 1.5 - 1.5
Demulsibility 50ml 0.1
N CaCl2, % D244 ) ) ) ) ) )
Workability @ -10°C (3) - - - - Pass -
Tests on Residue
Penetration at 25°C
100g, 5s (4) (10) ) ) ) )
Viscosity at 60°C, Pa-s (5) (10) 8 20 2 8
Float Test at 60°C, S (6) 1200 - 1200 - 1200 -
Solubility in
Trichloroethylene, % D2042 97.5 ) 97.5 ) 97.5 )

Notes for Table 8 and Table 9 as follows:

Note (1)
Note (2)
Note (3)
Note (4)
Note (5)
Note (6)
Note (7)

CAN 2-16.5 par.6.2.1
CAN 2-16.5 par.6.2.1.3
CAN 2-16.5 par.6.2.3
CAN 2-16.5 par.6.2.4
CAN 2-16.5 par.6.2.5
CAN 2-16.5 par.6.25
Percent QOil in the emulsified asphalt is more accurately determined using

ASTM Test Method D-2461, Section 6.
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Note (8) Coating Test: ASTM Method D-244 except that the mixture of limestone

Note (9)

Note (10)

and emulsified asphalt shall be capable of being mixed vigorously for 5
minutes, at the end of which period the stone shall be thoroughly and
uniformly coated. The mixture shall then be completely immersed in tap
water and the water poured off. The stone shall not be less than 90%
coated.

Coating Test: ASTM Method D-244 except that the mixture of limestone
and emulsified asphalt shall be mixed vigorously for 5 minutes, then
allowed to stand for 3 hours, after which the mixture shall be capable of
being mixed an additional 5 minutes. The mixture shall then be rinsed
twice with approximately its own volume of tap water without showing
appreciable loss of bituminous film. After the second coating the
aggregate shall be at least 90 percent coated. Note (1) viscosity at 60°C
and penetration at 25°C shall fall within the area described in Figure 2.

Viscosity at 60°C and penetration at 25°C shall fall within the area
described in Figure 2.

Table 10: Grade of HF Emulsified Asphalt

HF-100S

HF-150S HF-250S HF-350S

A,B

C,D E,F G,H

Viscosity as shown in Figure 2 shall be within the graphic regions above the line
designated by specified letters, and between penetration limits contained in vertical
lines extending upwards from those points.

Viscosity value shall be reported as 0.5 x-' for grades HF-100S and HF-150S and at
1.0s-" for grades HF-250S and HF-350S.
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Figure 2: High Float Emulsified Asphalt Binder Viscosity and Penetration Requirements
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04005-4 Testing

The supplier shall, prior to initial delivery, undertake standard control tests and provide
test results to prove compliance with the requirements for the desired type and grade of
bituminous binder stated in the Specification (04005-3 Execution).

On subsequent deliveries the suppliers shall provide the following test data:

Table 11: Test Data Requirements

Material Frequency Test Required

Asphalt Cement - Neat Every 300 tonnes | Viscosity at 60°C, Pas.

Every 150 tonnes | Penetration at 25°C, 100g, 5 sec.
Asphalt Cement - Modified | Every 500 tonnes | AASHTO M320

Liquid Asphalt Every 100 tonnes | All standard control tests
Emulsions Every 100 tonnes | All standard control tests

If requested by the City, the supplier shall supply a representative 5 litre sample of the
desired type and grade of bituminous binder prior to delivery of any order. The City
shall also have the right to obtain samples of not more than 5 litres from each shipment
during the course of delivery of any order.

All tests conducted by the City shall be in accordance with the procedures and methods
of the American Society for Testing and Materials (ASTM) except where the Canadian
Government Specification Board (C.G.S.B.) and the National Standard Council (N.S.C.)
of Canada is indicated.

The Contractor, at their sole discretion, will secure samples of polymer modified asphalt
cement from each 40-80 tonne shipment. These samples will be stored for a minimum
period of six months and the contractor may test as many samples as they wish at their
cost. The City will only accept test data from a certified testing lab. If it is discovered
that a particular load of asphalt cement does not meet the PG grade the City will pay for
the cost of the test and waive the mix adjustments that occur as a result of the lower
grade of polymer modified asphalt cement.

04005-5 Measurement

All asphalt binders will be measured in litres corrected to 15°C, or tonnes.

End of Specification 04005
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04010-1 General

11 Description

This section specifies requirements for labour, machinery, plant, equipment and
materials required to produce hot mix asphalt concrete.

1.2 Related Work

Specification: Section 04005 Bituminous Binder.

1.3 Definitions

1.3.1 Asphalt Cement

The bituminous material that is used to bind the asphalt mix aggregate.
1.3.2 Asphalt Aggregate

The individual crushed and processed aggregate fractions before combining to produce
the asphalt mix aggregate.

1.3.3 Asphalt Mix Aggregate

The mix after combining the asphalt aggregate fractions including filler or blending sand
to produce the specified mix gradation.

1.34 Asphalt Mix
The mix produced by combining asphalt cement with the asphalt mix aggregate.
1.3.5 Reclaimed Asphalt Pavement (RAP)

Asphalt millings or processed asphalt pavement removals, handled and characterized
for RAP to be incorporated into asphalt mix.

1.3.6 Top Lift

The asphalt concrete wearing course.
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1.3.7 Bottom Lift

All asphalt concrete courses below the Top lift.
04010-2 Materials

2.1 Specific Requirements

211 Asphalt Cement

Asphalt Cement 150/200 A and polymer modified asphalt cement to meet the
requirements of Section 04005 Bituminous Binder.

21.2 Asphalt Mix Aggregate
21.21 Fines Composition

Asphalt mix aggregate, retained on the 5.0 mm plus sieves, shall be composed of
fragments of durable rock and shall not contain more than 2% by weight of deleterious
materials such as shale, ironstone, and coal. The maximum permissible organic content
of the material passing the 5.0 mm sieve is 1.0%.

21.2.2 Physical Properties

Physical properties for aggregate shall meet the following requirements:
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Table 1: Physical Properties for Asphalt Mix Aggregate

Asphalt mix type
Test

Requirement Designation | A2, A9&T9 | 1,2 & M2 M1&3
Sand Equivalence ASTM D2419 45 min. 45 min. 45 min.
Los Angeles Abrasion

(% loss) ASTM C131 30 max. 35 max. 35 max.
Organic Content

(% Passing 5.0 mm) 1.0 max. 1.0 max 1.0 max.
Crush Count (1) 80 min. 70 min. 70 min.
(% Retained 5.0 mm Sieve) 2 faces 1 face 1 face
Manufactured Fines (2)

(% Passing 5.0 mm Sieve) 70 min. - -
Notes:

1. Crush Count is the percentage of the crushed aggregate retained on the 5.0 mm

plus sieves having either 1 or more fractured faces or 2 or more fractured faces,
created by the crushing operation.

2. Manufactured fines are the percentage by mass of crusher run manufactured
sand passing the 5mm sieve. For mixes incorporating RAP, 50% of the RAP
passing the 5.0 mm sieve shall be considered manufactured sand.

3. Asphalt mix aggregate shall meet the gradation requirements stated in Table 2,
when tested to ASTM designations C-136 and C-117.
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Table 2: Gradation for Asphalt Mix Aggregate
Sieve Asphalt mix type
Designation | 55 1 M1 2 M2 3 |9&A9| 4
20.0 mm 100 100 - - - - - -
16.0 mm 98-100 | 98-100 | 100 - - - - -
12.5 mm 82-89 | 82-89 |83-94 | 100 100 100 100 -
9.0 mm 67-78 | 69-80 |69-87 |76-89 |78-89 |80-89 |98-100 | -
5.0 mm 49-59 | 49-59 |50-75 |50-60 |52-62 |59-69 |85-95 | 100
2.0 mm 32-54 | 29-48 |29-48 | 30-48 |30-48 |36-56 |49-59 |45-65
900 um 22-42 | 18-38 | 24-41 | 19-38 | 19-38 | 24-41 |32-42 | 22-44
400 pum 12-24 | 10-26 | 11-29 | 10-26 | 10-26 | 11-29 | 15-26 | 12-28
160 um 3-10 3-10 3-12 | 3-10 3-10 3-12 6-15 | 6-15
71 um 2-5 2-5 2-6 2-5 2-5 2-6 3-7 4-10
Percent Passing by Weight
213 Asphalt Concrete Mix
2.1.31 Homogeneous

Asphalt mix shall consist of a homogeneous mixture of asphalt mix aggregate, RAP,
and asphalt cement mixed in a central plant.

2.1.3.2

Job Mix Formula

Marshall Mix designs are to be completed in accordance with the latest edition of the
Asphalt Institute Manual Series No. 2 (MS-2), ASTM D6927 and ASSHTO T-245 unless
otherwise modified by City of Saskatoon requirements.

The Contractor shall provide the Project Engineer a Job Mix Formula (JMF) for each
type of hot mix to be supplied. The Contractor will only supply hot mix for which the

Project Engineer has approved the JMF.
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The JMF is developed through a multi stage process based on the Contractor’s quality
control testing of aggregate fractions, laboratory preparation of a mix design, and the
setting of the JMF after evaluating the mix properties of the different plant trials.

The Contractor shall arrange for a laboratory to evaluate the proposed aggregate
fractions to be used in the hot mix so a theoretical blend of the asphalt mix aggregate
can be determined. Using the theoretical blend of the asphalt mix aggregate the
laboratory prepare briquettes at various asphalt contents (minimum three briquettes
prepared at five different asphalt contents) to determine design curves for the mix.

The design curves are analyzed to determine the “design asphalt content” that will
provide mix properties meeting specifications. The Contractor shall submit the
proposed mix design and supporting test documentation to the Engineer for review, and
upon approval shall undertake plant trials.

The aggregate gradation for the plant trials shall be within £2 percent of the mix design
target gradation for material above the 2 mm sieve and within £1.5 percent for material
on or below the 2 mm sieve. The plant will produce runs of HMA at the design asphalt
content, one plant run at both 3 tenths above and below the proposed design asphalt
content.

From these plant trial production runs the Contractor will set the JMF. The JMF and
supporting test results from the plants trials are to be submitted to the Engineer for
approval.

2133 Anti Stripping Agent

Anti stripping agent, if required, shall be added to achieve a stripping potential of less
than five percent (5%) as determined by the Saskatchewan Ministry of Highways and
Infrastructure Stripping Potential Test. The Contractor shall provide test results
identifying the type and amount of anti-stripping agent required to meet this
requirement. The contractor shall provide the brand name and technical literature of the
product to be used. The cost of the anti-stripping agent, if required shall be included in
the unit prices under the contract.
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2134 Physical Properties

Physical properties for the mix shall meet the following requirements at the design
asphalt content and gradation:

Table 3: Physical Properties for Asphalt Mix

Asphalt mix type

Property Notes A2 A2 A2 A2 2 1&2
PG PG PG 150/ PG 150/
Asphalt Grade 76-28 | 70-28 | 64-37 | 200A | 64-37 | 200A
Marshall
75 75 75 75 50 50

(blows per face)
Marshall Stability
(KN) at 60°C min
Retained Stability
(%) (minimum)
Marshall Flow Index (1) 0.5 2.5 0.5 0.4 0.5 o4
(mm)

Air Voids in Mixture (2) 3.5-55|3.5-55|3.5-55|35-55 3-5 3-5
Voids filled with

Asphalt (%) (2) 67-75 | 67-75 | 67-75 | 67-75 | 70-80 | 70-80
Min. Film Thickness
(Um)

(1) 16 15 14 11 11 8

75 75 75 75 75 75

(3) 75 7.5 75 7.5 8.0 8.0
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Table 4: Physical Properties for Asphalt Mix
Asphalt mix type
Property Notes M1 M2 3&4 A9 9
150/ 150/ 150/ PG 64- 150/
Asphalt Grade 200A 200A 200A 37 200A
Marshall 50 50 50 75 50
(blows per face)
Marshall Stability
(KN) at 60°C min (1) ! 8 6 11 8
Retaln_ed_ Stability 75 75 75 75 75
(%) (minimum)
Marshall Flow Index (1) 2.4 2.4 2.4 2.5 2.4
(mm)
Air Voids in Mixture |  (2) 2-4 2-4 2-4 3-5 3-5
Voids filled with 2) 75-85 | 7585 | 7585 | 75-85 | 75-85
Asphalt (%)
('\:'J'r?{)F"m Thickness |3, 8.5 8.5 8.5 8.0 8.0

Notes:

1. Marshall Stability and Flow Index shall be determined according to ASTM
Designation D6927 with the exception that briquettes shall be fan cooled as per
Note 5 of D6927. A mechanical compactor, calibrated by a certified hand
hammer, shall be used to prepare briquettes.

2. The percentage of air voids and percentage of voids filled with asphalt shall be
determined in accordance with ASTM D3203 with ASTM C127 and C128.

3. The minimum asphalt content by dry mass of aggregate, inclusive of the virgin
asphalt cement and the asphalt cement contributed by the RAP, are as follows:

e 5.0% for A2 mixes

e 5.3% for Type 1 and Type 2 mixes
e 5.7% for M1, M2 and Type 3 mixes
e 6.5% for Type 9 and Type 4 mixes
e 6.3% for Type A9 mix
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4. Maximum allowable binder contribution from RAP for top and bottom lifts are as

214

follows:

Top lifts with PMA: 10%
Top lifts without PMA: 15%
All bottom lifts: 20%

The methodology used to determine the percent allowable RAP is as follows:

(% Binder Contribution)(% AC ;)

%Allowable RAP =
(% ACrap)

Equation 1: Percent Allowable Reclaimed Asphalt Pavement

where:

% Binder Contribution = selected to a maximum value specified above in Note 4,
%ACmix= target asphalt content of the selected mix type (% mass by total mix),
%ACRap= asphalt content of the RAP, as determined by laboratory testing (%
mass by total mix), and

% Allowable RAP = the maximum RAP addition rate (% mass of total mix).

Temperature: Mix temperature at point of plant discharge shall not vary from that
specified in the job mix formula by more than 10°C.

Moisture in mix: Maximum permissible moisture at point of plant discharge is 0.2
% by weight of mix.

Tolerances

All asphalt mix shall be supplied to the approved job mix formula within the range of
tolerances specified. Where tolerances are not specified, the values stated under this
section shall be considered absolute, minimums, maximums or allowable ranges.
Unless otherwise stated specification limits are based on single tests and include
sampling, testing, and process variance.

Tolerances stated in this section shall apply to all asphalt concrete mix types unless
otherwise specified.
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The job mix formula, as originally established, shall remain in effect until modified in
writing. Should a change of aggregate(s) be made, or when unsatisfactory results or
other conditions make it necessary, the Contractor shall submit a new mix design for
approval.

2.2 Compliance with Specifications

2.21 General

For contract administration and enforcement, testing for quality control of the mix to
determine compliance with specification during production (process control), and quality
assurance to determine acceptance and payment adjustments to material supplied and
placed will be carried out by the City. This is not intended to relieve the contractor of
the responsibility of maintaining their own quality control testing programs for the mix, or
preventing them from initiating shutdown of production for material that will be out of
specification as determined from their own testing program.

222 Quality Control

After the job mix formula gradation and proportioning of various aggregate sizes have
been established and approved, no alteration will be permitted. The working ranges
outlined in Table 5, Table 6, Table 7 and Table 8 will be used to assess compliance with
specification.

The Contractor shall cease operations when:

1. two consecutive three point moving average points for any property or
characteristic fall in the borderline zone or,

2. two or more tests in four consecutive tests are in the borderline zone or,
3. any individual test for any property or characteristic fall in the plant shutdown
zone.

When the asphalt falls in the shutdown zone, the Contractor shall assume the
responsibility of ceasing operations on his own even in the absence of City personnel
on site. When asphalt meets the four consecutive or two three point moving average
criteria for shutdown, shutdown will be initiated at the instruction of the Engineer.
Production shall not commence again until two consecutive tests are within specification
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limits or it has been demonstrated to the satisfaction of the Engineer that corrective
action has been taken.

The aforementioned procedure shall not prevent the City from rejecting specific batches
or production runs of asphalt concrete mix that from visual inspection or associated
testing do not meet the requirements of this Section.
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Table 5: Type A2 - Maximum Permissible Variation*

Property or Acceptable | Borderline Plant Asphalt Type
Characteristic Zone Zone Shutdown
Zone

Asphalt Cement (%) | (+/-) 0.2 (+/-)0.3t0 04 |>(+/-)04 All A2 Types
Air Voids (%)

Lower Limit 3.5 3.0t0o 34 <3.0 All A2 Types
Upper Limit 5.5 5.6106.0 > 6.0
Marshall Stability (>/=)11.0 10.5t0 10.9 <10.5 A2 w/ 150/200A
(kN) (>/=) 14.0 13.5t0 13.9 <13.5 A2 w/ PG 64-37
(>/=) 15.0 14510 14.9 <14.5 A2 w/ PG 70-28
(>/=) 16.0 15.0t0 15.9 <15.0 A2 w/ PG 76-28
Flow Index (mm)
Lower Limit 2.0 1.5t01.9 <15 All A2 Types
Upper Limit 4.0 41t04.2 >4.2 A2 w/ 150/200A
Upper Limit 5.0 5.11t05.3 >5.3 A2 w/ Polymer
Film Thickness (um)
Lower Limit 7.5 70to7.4 <7.0 All A2 Types
Upper Limit 9.5 9.6 t0 10.0 >10.0
Gradation Maximum Permissible Variation % by Weight Passing
20.0 mm
16.0 mm (+/-)1.0 (+/-)1.1t02.0 |>(+/-)2.0 All A2 Types
12.5 mm (+/-) 3.0 (+/-)3.1t0 5.0 |>(+/-)5.0
9.0 mm (+/-) 4.0 (+/-)4.11t06.5 |>(+/-)6.5
5.0 mm (+/-) 4.0 (+/-)41t06.5 |>(+/-)6.5
2.0 mm (+/-) 4.0 (+/-)4.11t06.0 |>(+/-)6.0
900 um (+/-) 3.0 (+/-)3.1t04.5 |>(+/-)4.5
400 pm (+/-) 3.0 (+/-)3.1t04.5 |>(+/-)4.5
160 um (+/-) 2.0 (+/-)211t03.0 |>(+/-)3.0
71 um (+/-) 1.5 (+/-)1.6t02.0 |>(+/-)2.0

Note: The % asphalt cement and gradation are listed as variation from the job mix
formula rather than an upper or lower limit.

*Adjustments can occur in the acceptable zone for mix designs that are at minimum
levels.
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Table 6: Types 1, 2, T1 & T2 - Maximum Permissible Variation*

Property or Acceptable | Borderline Plant Asphalt Type
Characteristic Zone Zone Shutdown
Zone

Asphalt Cement (%) | (+/-) 0.2 (+/-)0.3t0 04 |>(+/-)04 All Types 1 & 2
Air Voids (%)
Lower Limit 3.0 251029 <25 All Types 1 & 2
Upper Limit 5.0 511t05.5 >5.5
Marshall Stability (>/=) 8.0 70t07.9 <7.0 T1&T2
(kN) (>/=)11.0 10t0 10.9 <10.0 T2 w/ PG 64-37
Flow Index (mm)
Lower Limit 2.0 1.5t01.9 <15 All Types 1 & 2
Upper Limit 4.0 41t04.2 >4.2 T1&T2
Upper Limit 5.0 5.11t05.3 >5.3 T2 w/ PG 64-37
Film Thickness (um)
Lower Limit 8.0 7.5t07.9 <7.5 All Types 1 & 2
Gradation Maximum Permissible Variation % by Weight Passing
20.0 mm
16.0 mm (+/-)1.0 (+/-)11t02.0 |>(+/-)2.0 Type 1 only
12.5 mm (+/-) 3.0 (+/-)3.1t0 5.0 | >(+/-)5.0 All Types 1 & 2

9.0 mm (+/-) 4.0 (+/-)41t06.5 | >(+-)6.5

5.0 mm (+/-) 4.0 (+/-)4.1t06.5 |>(+/-)6.5

2.0 mm (+/-) 4.0 (+/-)41t06.0 |>(+/-)6.0

900 um (+/-) 3.0 (+/-)3.1t04.5 |>(+/-)4.5

400 pm (+/-) 3.0 (+/-)3.1t04.5 |>(+/-)4.5

160 um (+/-) 2.0 (+/-)21t03.0 |>(+/-)3.0

71 um (+/-)1.5 (+/-)1.6t02.0 |>(+/-)2.0

Note: The % asphalt cement and gradation are listed as variation from the job mix
formula rather than an upper or lower limit.
*Adjustments can occur in the acceptable zone for mix designs that are at minimum

levels.
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Table 7: Types 3, M1 & M2 - Maximum Permissible Variation*

Property or Acceptabl | Borderline Plant Asphalt Type
Characteristic e Zone Zone Shutdown
Zone
Asphalt Cement (%) | (+/-) 0.2 (+/-)0.3t0 04 |>(+/-)0.4 | Types 3, M1, M2
Air Voids (%)
Lower Limit 2.0 1.5t01.9 <1.5 Types 3, M1, M2
Upper Limit 4.0 41t04.5 >45
Marshall Stability
(kN)
Type 3 (>/=)6.0 5.0t05.9 <5.0
Type M1 (>/=)7.0 6.0t0 6.9 <6.0
Type M2 (>/=) 8.0 70t07.9 <7.0
Flow Index (mm)
Lower Limit 2.0 1.5t01.9 <15 Types 3, M1, M2
Upper Limit 4.0 41104.2 > 4.2
Film Thickness (um)
Lower Limit 8.5 8.0to 8.4 <8.0 Types 3, M1, M2
Upper Limit 10.5 10.6 to 11.5 >11.5
Gradation Maximum Permissible Variation % by Weight Passing
20.0 mm
16.0 mm (+/-)1.0 (+/-)111t02.0 [>(+/-)2.0 | Type M1
12.5 mm (+/-) 2.0 (+/-)2.1t03.0 | >(+/-)3.0 | Types 3, M1, M2
9.0 mm (+/-) 3.0 (+/-)3.1t0 5.0 | > (+/-)5.0
5.0 mm (+/-) 4.0 (+/-)41t06.5 | > (+/-)6.5
2.0 mm (+/-) 4.0 (+/-)4.11t06.0 | > (+/-)6.0
900 um (+/-) 3.0 (+/-)3.1t04.5 | > (+/-)4.5
400 pm (+/-) 3.0 (+/-)3.1t04.5 | > (+/-)4.5
160 pum (+/-) 2.0 (+/-)2.11t03.0 | > (+/-) 3.0
71 um (+/-)1.5 (+/-)1.61t02.0 | >(+/-) 2.0

Note: The % asphalt cement and gradation are listed as variation from the job mix
formula rather than an upper or lower limit.

*Adjustments can occur in the acceptable zone for mix designs that are at minimum
levels.
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Table 8: Types 9 & A9 - Maximum Permissible Variation*

Property or Acceptabl | Borderline Plant Asphalt Type
Characteristic e Zone Zone Shutdown
Zone
Asphalt Cement (%) | (+/-) 0.2 (+/-)0.3t0 04 [>(+/-)0.4 | AllType 9 & A9
Air Voids (%)
Lower Limit 3.0 251029 <25 All Type 9 & A9
Upper Limit 5.0 511t05.5 >5.5
Marshall Stability
(kN)
(>/=) 8.0 70t07.9 <7.0 Type 9
(>/=)11.0 [10.0t010.9 <10.0 Type A9

Flow Index (mm)
Lower Limit 2.0 1.5t01.9 <15 All Type 9 & A9
Upper Limit 4.0 41t04.2 >4.2 Type 9
Upper Limit 5.0 51105.3 >5.3 Type A9
Film Thickness (um)
Lower Limit
Upper Limit
Gradation Maximum Permissible Variation % by Weight Passing
20.0 mm
16.0 mm
12.5 mm

9.0 mm (+/-)1.0 (+/-)1.1t02.0 | >(+/-)2.0 | All Type 9 & A9

5.0 mm (+/-) 3.0 (+/-)3.1t04.5 | > (+/-)4.5

2.0 mm (+/-) 3.0 (+/-)3.1t04.5 | > (+/-)4.5

900 um (+/-) 3.0 (+/-)3.1t04.5 | > (+/-)4.5

400 pm (+/-) 3.0 (+/-)3.1t04.5 | > (+/-)4.5

160 um (+/-) 2.0 (+/-)2.11t03.0 | > (+/-) 3.0

71 um (+/-)1.5 (+/-)1.61t02.0 | >(+/-) 2.0

2221

Note: The % asphalt cement and gradation are listed as variation from the job mix
formula rather than an upper or lower limit.
*Adjustments can occur in the acceptable zone for mix designs that are at minimum

levels.

Process Control and Charting

The Contractor shall maintain the following charts:

e |Bar control charts for Process Control
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e Moving average charts for Specification Compliance

These charts shall be maintained for the following parameters:

1. Mix parameters:
a. Asphalt Cement Content
b. Air Voids
C. Marshall Stability
d. All sieve designations

2. Aggregate during crushing and production:

a. All sieve designations for each aggregate fraction processed into separate
stockpiles

A current copy (continuously updated to the most recent test results to next page
specification compliance) of the Asphalt Control charts for mix parameters shall be kept
at the asphalt plant control centre and be made available for inspection at the
engineer’s request.

Process Control Charting

1. Charting shall consist of the following:
a. IBar Control Chart complete with:
b. Upper and Lower Warning Limits: 95% confidence limit (+2 sigma)

C. Upper and Lower Control Limits (CUL/LL): 99% confidence limit (+3
sigma)

d. Centreline

e. All limits re-calculated following data shifts or N=10, N=20, N=30,... as
appropriate chart maintenance.

f. All lines are to be labelled with their numerical values.
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Note: Upper and Lower warning and control limits and the centreline are statistically
calculated from individual tests, given our current sampling methodology.

Specification Compliance

2. Moving Average Chart complete with:

a. Line showing specification warning Zone

b. Line showing specification shutdown zone

C. Centreline

d. Numerical values entered on all lines
2222 Alternate Charting

The contractor can make an alternate charting proposal complete with the following:

1. Charted parameters
2. Testing method summary
3. Minimum one month correlation to Marshall Properties

The Engineer can then decide to substitute the alternate charting in place of one, or all
of the contracted requirements with the following stipulations:

If the Contractor fails to maintain a weekly update of his chart, he will revert back to all
contract defaults.

2223 Plant Shutdown
The Contractor shall terminate asphalt production when:

1. The asphalt does not comply with the specifications as outlined in Division 4,
Section 04010-2.2.2 Quality Control, and/or,

2. The Contractor's process is out of control based on the IBar control chart. The
process shall be defined as out of control if it meets one or more of the following
criteria:
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a. Test result is on or outside the upper or lower control limit.

b. There are seven consecutive points above or below the centreline.

C. Upward or downward trend.

d. An obvious repetitive or cyclical pattern.

e. The average of any seven consecutive tests runs at 0.3, or less, above the

lower specification limit.
223 Quality Assurance
2.2.31 Payment Adjustment Factors

Payment adjustment factors will be used to adjust the contract unit price for material not
complying with specification limits. All adjustment factors will be determined on the
basis of individual test results. The quantity of material represented by a single test will
not exceed 300 tonnes.

For Example: Asphalt mix production of 800 tonnes will require an individual test for the
first 300 tonnes, one test for the second 300 tonnes, and one test for the remaining 200
tonnes. Tests will be taken at random within each representative sample section.

2.23.2 Multiple Payment Adjustments

Reduced payment for more than one deficiency on any one test sample will be based
on the reduced payment, and not the original price.

2233 Adjustment Calculation

Adjustment to the unit bid price for non-compliance equals the unit bid price times the
payment adjustment factor.

2234 Air Void Payment Adjustment Factors

Air Voids Payment Adjustment Factors (by individual sample tests) are presented in
Table 12.
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Air voids shall be determined from bulk samples or cores taken from the roadway.
Where cores are used to determine air voids, field air voids shall be corrected to 100%

Marshall using the following formula (Field Air voids) - (100 - Field density as

percentage of Marshall).

For Example: Field air voids is 5.4%, density is 98% of Marshall Density, Corrected air
voids is 5.4% - (100 - 98) = 3.4%)

This calculation for correcting the air voids to 100% of Marshall Density will be used
where the field density is less than 100% of Marshall Density and shall be used for the
purpose of payment adjustment. Where field density is greater than 100% of Marshall
Density, the air voids determined from the cores will be used for the purpose of payment

adjustment.

2.2.3.5

Marshall Stability Payment Adjustment Factors

Marshall Stability Payment Adjustment Factors (by individual sample test):

Table 9: Marshall Stability Payment Adjustment Factors

Adjustment
Fajctor ) TYPE A2 TYPE 2
PG 76-28 | PG 70-28 | PG 64-37 | 150/200A | PG 64-37 | 150/200A

100 >15.6 >14.7 >13.7 >10.7 >10.7 >7.9
98 15.5-15.6 | 14.6-14.7 | 13.6-13.7 | 10.6-10.7 | 10.6-10.7 | 7.8-7.9
95 15.2-15.4 | 14.3-14.5 | 13.3-13.5 | 10.3-10.5 | 10.3-10.5 | 7.6-7.7
90 14.9-15.1 | 14.0-14.2 | 13.0-13.2 | 10.0-10.2 | 10.0-10.2 | 7.3-75
80 14.6-14.8 | 13.7-13.9 | 127129 | 98-99 | 98-99 | 7.1-7.2
65 14.4-145 | 13.4-136 | 124126 | 96-97 | 96-9.7 | 6.8-7.0
50 14.1-14.3 | 13.1-13.3 | 121123 | 93-95 | 93-95 | 6.5-6.9
0* <14 <13 <12 <93 <93 <6.5

*No Payment or Remove and Replace as directed by City of Saskatoon Engineer
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Table 10: Marshall Stability Payment Adjustment Factors

Adjustment | tyvpe 4 M2 | TYPEMA | TYPE A9 TYPE 9 TYPE 3
Factor (%)
150/200A | 150/200A | PG 64-37 | 150/200A | 150/200A

100 >7.9 >6.9 >10.8 >7.9 >5.9
98 78-79 68-69 | 106-107 | 7.8-79 58-59
95 76-77 66-67 | 103-105 | 7.6-7.7 56-57
90 73-75 63-65 | 10.0-102 | 7.3-75 53-55
80 70-72 6.0-6.2 9.9-98 71-72 51-52
65 6.8-6.9 58-59 9.6-97 6.8-7.0 4.8-5.1
50 6.5-6.7 55-57 93-95 65-6.7 45-47
0* <6.5 <55 <9.3 <6.5 <45

*No Payment or Remove and Replace as directed by City of Saskatoon Engineer

2.2.3.6

Asphalt Cement Content Payment Adjustment Factors

A payment adjustment factor for asphalt cement content payment will be applied to all
mix represented by the test that fails to meet the minimum asphalt cement content as
outlined in the Contractor’s approved Job Mix Formula (JMF). The adjustment will be:

Table 11: Asphalt Cement Content Payment Adjustment Factors

Asphalt Content Tvoe A2 Types 1,2,9 & Types M1, M2 &
Deviation from JMF value yp A9 Type 3

+/-0.1% 1.0 1.0 1.0

+/- 0.2% 1.0 1.0 1.0

+/- 0.3% 0.90 1.0 1.0

+/- 0.4% 0.75 0.90 0.95

+/- 0.5% 0.50 0.70 0.80

+/- 0.6% Reject 0.50 0.65

+/- 0.7% Reject 0.50

+/- 0.8% Reject

Change in asphalt content based on dry mass of aggregate.

“‘Reject” at the discretion of the Project Engineer shall mean either zero payment, or

remove and replace.
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2.3 Certification

2.31 General

Material certification outlines the material testing and mix design test data submission
requirements that the Contractor is responsible to carry out as part of the production of
asphalt concrete.

The Contractor shall retain and pay an independent testing consultant approved by the
Engineer to perform all materials certification tests and mix designs.

Submission of test data reports shall be made to the Engineer.

At least 1 week prior to contemplated changes in source of asphalt cements or
aggregates provide written notification to the Engineer and provide new material
certification in accordance with requirements of this section.
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Table 12: Air Void Payment Adjustment Factors

Deviation H.M.A. Type
(Note 1) 9 A2 & A9 1,2 & M2 3&M

+1.6

+1.5 REJECT REJECT REJECT REJECT
+1.4 0.30 0.30 0.30 0.30
+1.3 0.50 0.50 0.50 0.40
+1.2 0.60 0.60 0.60 0.50
+1.1 0.65 0.65 0.68 0.55
+1.0 0.75 0.75 0.75 0.60
+0.9 0.80 0.80 0.80 0.68
+0.8 0.85 0.85 0.85 0.77
+0.7 0.90 0.90 0.90 0.84
+0.6 0.93 0.93 0.93 0.89
+0.5 0.95 0.95 0.96 0.94
+0.4 0.98 0.98 0.98 0.98
+0.3 1.00 1.00 1.00 1.00
+0.2 1.00 1.00 1.00 1.00
+0.1 1.00 1.00 1.00 1.00
0.0 1.00 1.00 1.00 1.00
-0.1 1.00 1.00 1.00 1.00
-0.2 1.00 1.00 1.00 1.00
-0.3 1.00 1.00 1.00 1.00
-0.4 0.95 0.95 0.95 0.95
-0.5 0.90 0.90 0.90 0.925
-0.6 0.85 0.85 0.85 0.90
-0.7 0.65 0.65 0.65 0.85
-0.8 0.50 0.50 0.50 0.80
-0.9 REJECT 0.25 0.25 0.75
-1.0 REJECT REJECT 0.65
-1.1 0.50
-1.2 REJECT
-1.3

Note 1: Deviation in % air voids at 100% Marshall from mix specifications.
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2.3.2 Asphalt Cement

Submit test data reports for the asphalt cement for the said properties and frequency in
accordance with Section 04005 Bituminous Binder during the course of asphalt
concrete production and with the submission of the asphalt mix design.

Submit temperature viscosity charts for the asphalt cement over a temperature range of
105°C to 175°C.

233 Aggregates

Submit one complete sieve analysis report (including crush count) for every 750 tonnes
for each aggregate fraction processed into separate stockpiles or one complete analysis
per material for each production day when production rate is less than 750 tonnes. For
Type 9, one complete sieve report is required for every 300 tonnes of aggregate
processed.

Submit test data reports that the physical properties of the aggregate meet the
requirements of this section.

2.34 Reclaimed Materials

Submit all aggregate gradation, asphalt content and fracture quality control information
for RAP use in Asphalt Mix.

Submit all binder rheology quality control information as per Section 04020 “Reclaimed
Asphalt Pavement”.

2.3.5 Asphalt Concrete Mix

Submit job mix formula and corresponding plant trial results to the Engineer for review
and approval at least 1 week prior to the first production day.

Submit new mix designs at least 1 week prior to contemplated changes in source of
asphalt cement or aggregate.

The following data shall be included in the mix design submission:

1. Aggregate gradation for each aggregate fraction processed and stockpiled
separately and their blend proportions.
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2. Mix design submissions containing RAP shall include the RAP source name(s)

and stockpile designation, all RAP asphalt content and gradation test results, the
bulk specific gravity of the RAP aggregate, the percentage by weight of RAP to
be used in the mixture, and all RAP rheological test results.

3. Mix design submissions containing RAP shall include the percent asphalt cement
contribution of the RAP.

4. Aggregate bulk specific gravity and bitumen absorption.

5. Air voids as determined by ASTM designation D3203 and ASTM C127 and

C128.
6. Maximum theoretical density of trial mixes.
7. Marshall characteristics and design curves.

8. Stripping potential without agents and, stripping potential with agents if the
requirements for stripping under this section cannot be met without an agent.

9. Film thickness.
10. Retained stability.

11.  Asphalt cement properties including mixing and compaction temperatures based
on temperature viscosity properties of the asphalt cement.

2.3.6 Asphalt Plant Trial Mix

The Engineer or City Representative shall witness the plant trial mix and laboratory
works prior to beginning the paving portion of the contract. The Engineer or City
Representative shall be notified at least three working days in advance of when the
plant trial mix is to be done.

04010-3 Equipment

All tools, machinery, plant and equipment used in handling materials and executing any
part of the work shall be subject to the approval of the Engineer. All such equipment
shall be maintained in efficient working order and where any of the machinery plant or
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equipment is found to be unsatisfactory; it shall be improved or replaced by the
Contractor to the satisfaction of the Engineer.

04010-4 Execution

4.1 Aqgregates

Deliver and stockpile aggregates in accordance with the requirements of this section.

Segregate aggregate stockpiles by each aggregate fraction processed using substantial
dividers or stockpile far enough apart to prevent intermixing.

Stockpile minimum of 50% of total aggregate fractions contracted before commencing
trial mix designs. This quantity shall include aggregate stockpiled at both the
processing site and asphalt plant site.

Stockpile at the plant site during production at least 15% of the total contracted amount
for each size fraction processed.

When hauling into stockpiles after plant mixing has commenced do not deposit material
against working face of stockpile.

Construct stockpiles in uniform lifts avoiding segregation by spillage of materials over
the ends of previously placed lifts. Do not use stationary conveyors in stockpile
construction.

Provide a previously stabilized stockpile base not less than 300 mm in depth to prevent
contamination.

Aggregates from intermixed or contaminated stockpiles will be rejected and must be
removed or disposed of as directed by the Engineer within 24 hours of rejection.

4.2 Asphalt Plant Operation

The asphalt plant and auxiliary equipment shall be such as to combine, dry and heat the
asphalt mix aggregate, heat the asphalt cement and accurately proportion the asphalt
cement and asphalt mix at a centrally located plant to the requirements of this section.

When combining aggregates during asphalt concrete mix production at no time shall
two processed aggregate fractions share the same mechanical cold feed bin.
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The asphalt plant shall meet the requirement of ASTM designation D995 for Bituminous
Mixing Plant requirements.

The maximum planned storage time for Types 1, M1, 2, M2, 3, 4, 9 and A9 HMA shall
be no more than 24 hours.

The maximum planned silo storage time for Type A2 and any polymer modified mixes
shall be no more than 8 hours.

04010-5 Testing

The City of Saskatoon shall appoint an independent testing consultant to perform all
tests for quality control of the mix to determine compliance with specification during
production (process control), and quality assurance to determine acceptance and
payment adjustments to material supplied and placed.

Sampling for quality assurance will be done using a random sampling procedure as
identified by the Engineer. Where there is continuous production uninterrupted by plant
shutdown due to quality control only the predetermined random sampling frequency will
be used to determine payment adjustments to the unit bid price.

The quality assurance random sampling will also be the basis for quality control for
generating control charts and determining plant shutdown. In addition to the quality
assurance sampling the Engineer may also initiate supplementary tests independent of
the quality assurance random sampling procedure to supplement the quality control
tests for determining process control. These additional tests will not be used for
payment adjustment factors unless it results in plant shutdown prior to the sampling for
quality assurance in that specific lot of material. The supplementary test in this case will
then be used for payment adjustment on that portion of the untested lot. If the
supplementary test results in termination of production the contractor will be required to
pay for the test.

The Contractor shall retain and pay an independent testing consultant to perform all
materials certification tests and mix designs required in this section.

End of Specification 04010



'J gégkzoon

Asphaltic Materials Division 4
Asphalt Concrete Section 04015
Revised Date: 2019-02-06 Page 1 of 13

04015 Asphalt Concrete

Index
04015-1 General 3
1.1 Description 3
1.2 Related Work 3
1.3  Definitions 3
04015-2 Materials 4
2.1  Specific Requirements 4
2.2 Compliance with Specifications 4
04015-3 Equipment 7
3.1  General 7
3.2 Asphalt Plant 8
3.3 Scale 8
3.4 Haul Trucks 8
3.5 Paving Machine 8
3.6 Rollers 9
3.7 Hand Tools 9
04015-4 Execution 9
41 Spreading 9
4.2 Compacting 11
4.3 Corrective Action 11
04015-5 Testing 11
04015-6 Measurement 12
04015-7 Payment 13



'J Scaitsyk(;:lftoon

Asphaltic Materials Division 4
Asphalt Concrete Section 04015
Revised Date: 2019-02-06 Page 2 of 13

Tables and Equations

Table 1: Compacted Density for Types 1, M1, 2, M2, 3 & 4 ..o, 5
Table 2: Compacted Density for Types A1 & A2 ... 5
Table 3: Compacted Density for Types 9 & A9 ... 6
Table 4: Variation in TRICKNESS .......cooiiiii e 6

Equation 1: Calculating "X" for Payment Adjustments...............cccoiiiiiiiiiiiicieeeeeeeeees 6



'J gég/k(;qoon

Asphaltic Materials Division 4
Asphalt Concrete Section 04015
Revised Date: 2019-02-06 Page 3 of 13

04015-1 General

11 Description

This section specifies requirements for all labour, machinery, plant, equipment and
materials required to construct asphalt concrete.

Asphalt concrete shall consist of a homogenous mixture of crushed aggregate,
Reclaimed Asphalt Pavement (RAP) and asphalt cement mixed in an approved central
plant, hauled and spread at or above the minimum workable temperature upon a
suitable base and compacted by immediate and intensive rolling so as to construct a
smooth surface.

This asphalt concrete is to be constructed within the limits of the Contract Documents.
The work shall be completed to the lines, grades, dimensions and typical cross-sections
shown on the plans or as designated by the Engineer.

1.2 Related Work

Specification 04005 Bituminous Binder

Specification 04010 Asphalt Mix

1.3 Definitions

1.31 Asphalt Cement

The bituminous material that is used to bind the asphalt mix aggregate.
1.3.2 Asphalt Aggregate

The crushed aggregate.

1.3.3 Asphalt Mix Aggregate

The mix after combining the asphalt aggregate fractions including filler or blending sand
to produce the specified mix gradation.
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1.3.4 Asphalt Mix

The mix produced by combining the asphalt cement with the asphalt mix aggregate.
1.3.5 Asphalt Concrete

The asphalt mix, placed and compacted on the roadway.

1.3.6 Reclaimed Asphalt Pavement (RAP)

Asphalt millings or processed asphalt removals, handled and characterized for RAP to be
incorporated into asphalt mix.

04015-2 Materials

2.1 Specific Requirements

211 Asphalt Cement

150-200A and Polymer modified to the requirements of Section 04005 for Bituminous
Binder.

21.2 Asphalt Mix

To the requirements of Section 04010 Asphalt Mix.

2.2 Compliance with Specifications

2.21 Payment Adjustment Factors

Payment adjustment factors will be used to adjust the contract unit price for materials
not complying with the tolerances and values in this section or related specifications.

2.2.2 Multiple Deficiencies

Reduced payment for more than one deficiency on any one test sample will be based
on the reduced payment, and not the original.
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223 Unit Bid Price Adjustment

Adjustment to the unit bid price for non-compliance equals the unit price times the
payment adjustment factor(s).

224 Density

Unless otherwise specified, asphalt mix Types 1, M1, 2, M2, 3 and 4 shall meet density
requirements to 97% of Marshall. The density payment adjustment factors are as
follows:

Table 1: Compacted Density for Types 1, M1, 2, M2, 3 & 4

% of Marshall Payment

> 96.9% 100%

96.6 t0 96.9 98%

96.0 to 96.5 95%

95.0t0 95.9 90%

94.0t0 94.9 80%

93.0 t0 93.9 65%

91.0t0 92.9 50%

less than 91% Replace Pavement - no payment for work removed

Unless otherwise specified, asphalt mix Types A1 and A2 shall meet density
requirements to 98% of Marshall. The density payment adjustment factors are as
follows:

Table 2: Compacted Density for Types A1 & A2

% of Marshall Payment
>97.9% 100%
97.6 t0 97.9 98%
97.0t0 97.5 96%
96.6 to 96.9 93%
96.0 to0 96.5 90%
95.0t0 95.9 80%
94.0t0 94.9 65%
92.0t0 93.9 50%
Less than 92% Replace pavement - no payment for work removed
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Unless otherwise specified, asphalt mix Type 9 and Type A9 shall meet density
requirements to 95% of Marshall. The density payment adjustment factors are as
follows:

Table 3: Compacted Density for Types 9 & A9

% of Marshall Payment
>94.9 100%

93.6 t0 94.9 98%

92.6t0 93.5 90%

91.7t092.5 75%

91.1t091.6 50%

Under 91.1% Replace pavement - no payment for work removed

2.2.5 Thickness

Table 4: Variation in Thickness

Variation in Thickness From Design Thickness Payment

“T” mm thick to 5 mm thin 100%

>5 mm thin to 15 mm thin X2 (100)%

>15 mm thin No payment
where:

“T” is the over thickness limit, which is the greater of:

e (Design Thickness) x 10%; or
e 5mm

and

_ (actual thickneSS)
~ \design thickness

Equation 1: Calculating "X" for Payment Adjustments

Where more than one lift of asphalt is placed, the thickness tolerances will apply to the
total asphalt layer and not to the thickness of each lift.
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When asphalt concrete is measured in square meters, excess thickness will be
accepted with no claim for extra payment. When asphalt concrete is measured in
tonnes, asphalt concrete in excess of over thickness limit “T” will be paid at 35% of
tendered unit price for that item.

2.2.6 Applying Thickness Adjustment

On a single layer HMA paving project the core taken for determining in-situ air voids and
density shall be used for calculating the thickness and any adjustment factor and will be
applied to that individual test lot.

On a multi-layer HMA paving project the core taken after the final lift of paving for
determining the in-situ air voids and density shall be used for calculating the thickness
payment adjustment factor, though may not exceed the 300 tonne test lot size
(combine all lifts) unless otherwise specified. Additional cores may be taken for
determination of thickness not represented by the original core. These additional cores
may not exceed the 300 tonne test lot size unless otherwise specified, and will be used
for determining the asphalt thickness adjustment factor only. The average cost of the
hot mix asphalt structure shall be determined after all the individual test lots have been
adjusted for air voids, stability, binder and density. The payment adjustment for
thickness will be applied to this average cost of the hot mix asphalt mat and
corresponding test lot size.

227 Stripping Potential

Random testing of bulk samples will be tested for stripping potential. The Engineer shall
apply a penalty of 10% (90% payment) for stripping potential that does not meet the
requirements of Section 04010-2.1.3.3 unless otherwise indicated in the Specific
Conditions. The quantity of material representing each test shall not exceed 300 tonnes.

04015-3 Equipment
3.1 General

All tools, machinery, plant and equipment used in handling materials and executing any
part of the work, shall be subject to the approval of the Engineer. All such equipment
shall be maintained in efficient working order and where any of the machinery, plant or
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equipment is found to be unsatisfactory, it shall be improved or replaced by the
Contractor to the satisfaction of the Engineer.

3.2 Asphalt Plant

To requirements stated in Specifications Section 04010 Asphalt Mix.
3.3 Scale

The Contractor shall supply a suitable scale of approved design. Before any weighing
of material, the Contractor shall provide to the Engineer a Certificate from the
Department of Trade and Commerce to the effect that the scale has been certified.

3.4 Haul Trucks

The asphalt mix shall be transported in trucks from the asphalt plant to the paving
machine in vehicles with tight metal boxes.

The inside surface of all vehicles used for hauling asphalt mix shall be sprayed with diesel
fuel or soap solution prior to loading, but excess lubrication will not be permitted. The use
of gasoline, kerosene or similar products will not be permitted.

Haul trucks shall be of sufficient size, speed, condition and number to ensure orderly and
continuous operation and be compatible with the size and capacity of the paving
machine.

Haul trucks shall have covers of sufficient size to protect the asphalt mix from weather
conditions and prevent a crust from forming on the asphalt mix.

3.5 Paving Machine

The paving machine shall be a self-propelled spreader capable of spreading the asphalt
mix true to line, grade and crown as required.

The paving machine shall be equipped with a hopper and distributing screw of the
reversing type to place the asphalt mix evenly in front of adjusting vibrating screeds.

The paving machine shall be equipped with automatic screed controls for controlling
longitudinal and transverse slope and joint matching, as recommended or supplied by
the manufacturer of the paving machine.
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3.6 Rollers

Provide sufficient number of rollers of type and weight to obtain the specified density of
compacted asphalt concrete.

Steel and pneumatic tire rollers used for compaction shall be kept slightly moistened by
water. Steel rollers shall be equipped with scrapers. Pneumatic roller shall be equipped
with coco mats. Excessive use of water will not be permitted.

3.6.1 Asphalt Release Agent

The contractor shall add asphalt release agent on the equipment water system to
protect from asphalt pickup by pneumatic tire rollers during compaction. The contractor
shall determine the amount and supplied dosage required to prevent from asphalt
pickup. The contractor will submit the product name and technical specifications of the
asphalt release agent, that must conform to AASTHO TP102.

3.7 Hand Tools

Lutes or rakes with covered teeth shall be provided during the spreading and finishing
operations.

Tamping irons or mechanical compaction equipment shall be provided for compacting
material along curbs and gutters and other structures not accessible to rollers.

04015-4 Execution
4.1 Spreading
The asphalt mix shall be spread with a paving machine where at all possible.

The asphalt mix shall be laid on recently cured, primed, granular base or tacked asphalt
concrete. The compacted base shall be free from all loose material and have a uniform,
planar surface prior to applying the prime coat.

Asphalt mix shall only be spread when ground temperature is a minimum of 2°C.

Asphalt mix shall be spread on surfaces that are dry. Asphalt mix shall not be spread on
surfaces that have pools of standing water or generally damp.
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The minimum temperature of the asphalt mix in the paving machine shall not be less than
120°C.

If required, the contact edges of the mat shall be coated with a thin layer of liquid asphalt
before the asphalt mix is placed against them.

Contact faces of curbs, gutters, manholes, and sidewalks shall be coated with liquid
asphalt before placing the asphalt mix.

The surface of the mat behind the paving machine shall not be torn and shall be smooth,
true to cross section, and uniform in density and texture.

Any open, course or segregated areas must have Type 4 asphalt spread and
compacted over the affected area during the paving of the road. Type 4 asphalt fines
must be used to construct an acceptable mat where course segregated areas exist, and
when matching existing asphalt.

If segregation is repetitive, the spreading operation shall be ceased, the cause
determined and corrective action taken.

The finished surface shall have a minimum of longitudinal and transverse joints. Where
the asphalt mix is placed in two layers, the longitudinal joints shall be staggered by a
minimum of 150 mm. Transverse joints shall be staggered a minimum of 3 m when the
asphalt is placed in two lifts.

Longitudinal joints shall not be placed under proposed wheel paths.

Where a lift thickness of 80 mm or less is specified, it shall be placed in one lift, if all other
specifications are met. Lift thickness greater than 80 mm shall be placed in two or more
lifts. Asphalt lifts shall never be placed at a thickness of less than two times the maximum
aggregate size for Types 9 and A9 and three times the maximum aggregate size for all
other asphalt types except Type 4 which has no restriction.

Surplus asphalt mix shall not be spread over the freshly screed surface. The length of
individual paving mats after each day shall be limited, such that the width of road can be
covered with any given lift resulting in all transverse joints being kept within 100 m of each
other.



'J gégkzoon

Asphaltic Materials Division 4
Asphalt Concrete Section 04015
Revised Date: 2019-02-06 Page 11 of 13
4.2 Compacting

Rolling shall start as soon as the pavement will bear the weight of the roller without
checking, cracking or undue displacement.

Each lift of asphalt shall be compacted to the density specified in this Section using the
Marshall method specified under Section 04010 Asphalt Mix.

The finished surface of the mat shall be well-knit and free from waves, hairline cracks,
roller marks, and other unevenness. The finished surface shall be free from
depressions exceeding 5 mm as measured in any direction with a 3 m straight edge.

The rollers shall not be left stationary on the fresh asphalt until it has cooled down to
ambient temperature as not to leave any obvious dips or marks which would allow water
to pond.

The asphalt concrete surface shall be within 5 mm of design elevation but not uniformly
high or low. At the lip of gutter the asphalt concrete surface shall be 5 to 10 mm above
the lip of gutter.

All areas not accessible by the roller shall be compacted by hand tampers.

Care shall be used to ensure adequate compaction along the face of concrete curb or
gutter without damaging the finished concrete. Damaged concrete work shall be
replaced by the Contractor.

4.3 Corrective Action

If the finished surface of the mat does not comply with the aforementioned
requirements, the Contractor shall either repair, remove and replace or recap the
deficient section(s) at his own expense subject to approval by the Engineer. The
replacement of the mat and/or placement of a recap shall be performed with a paving
machine and shall comply with the specified riding quality requirements.

04015-5 Testing

The Contractor shall provide access for core testing by others.
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A core test representing a maximum of 300 tonnes of asphalt mix shall be used to
determine payment adjustments. Results which do not meet specification may be
averaged with results from 2 additional core tests. Additional cores for determining air
voids and density will be taken within 2 meters of the original core location.

Additional cores for determining asphalt thickness will be taken within 5 meters of the
original core location. Additional core tests must not be located in a wheel path. The
Contractor shall notify the Project Engineer of their intent to do re-cores and shall not
proceed without the Project Engineers’ approval.

All additional cores must be requested within one week of the original core test results
being communicated to the Contractor by the Engineer. The costs of this additional
testing shall be the responsibility of the Contractor. Patching of core test holes with
asphalt concrete shall be a subsidiary obligation of the contract and as such, shall not be
paid for directly. Bulk samples shall also be taken to determine compliance with mix
requirements.

This coring and bulk sampling will not necessarily be carried out on a regular basis,
therefore, any testing and subsequent penalties will only represent the quantities placed
in those areas tested.

04015-6 Measurement

Asphalt concrete will be measured in tonnes or square metres as specified.

The weight of each vehicle shall be determined at the beginning of the work with the
fuel tank half full, spare tire in place and the driver in the cab. This weight, called the
vehicle weight will be checked and/or amended at the discretion of the Engineer.

The Engineer may place a representative at the Contractor's scales and at the delivery
site if the need arises.

Payment for asphalt concrete will be reduced for work which fails to meet specified
tolerances. Air voids of the asphalt mix will be measured from test cores or bulk
samples.
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04015-7 Payment

Payment for asphalt concrete in place will be at the contract unit price per tonne or
square metre, adjusted as per the specified adjustment factor for density, air voids,
stripping potential, thickness, stability and asphalt content. The unit price will be full
compensation for removing overburden, excavating, crushing, screening, stockpiling,
and drying the aggregate; supplying, heating and storing the asphalt cement; mixing,
loading, hauling, dumping, spreading, compacting, and finishing the asphalt mix. The
unit price will also be full compensation for supplying and adding filler or blender sand at
the central mixing plant.

End of Specification 04015
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04020-1 General

This section covers the best practice for the use of Reclaimed Asphalt Pavement (RAP)
material in asphalt mix production and construction. A best practice is a method or
technique that when followed results in an end product superior to those achieved with
other means and that is used as a benchmark process. A "best" practice may evolve to
become better as improvements are discovered.

Best practice is the process of developing and following a standard way of doing things
that are commonly achieved in the industry. The Contractor's development and
processing of RAP into an end paving product must meet City of Saskatoon
Specifications 04005, 04010 and 04015.

04020-2 Definitions

2.1 Reclaimed Asphalt Pavement (RAP)

Cold milling material and/or removed and reprocessed pavement materials containing
asphalt and aggregates. These materials are generated when asphalt pavements are
removed for reconstruction and/or resurfacing. When cold milled and/or properly
screened and crushed, the RAP consists of high quality aggregate coated by asphalt
cement.

2.2 RAP Binder
The asphalt binder that is present in the reclaimed asphalt pavement.

2.3 Rheology

Rheology is the study of deformation and flow of matter. For asphalt binder rheology, it
refers to the flow characteristics of the asphalt binder. Deformation and flow of the
asphalt binder in asphalt mix is important in asphalt pavement performance.

04020-3 Materials
3.1 RAP

The Contractor shall fulfil or exceed the requirements of this Best Practice for the
management of RAP materials from the time of collection through processing, mix
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design and quality control practices during the production of asphalt mixtures containing
RAP. The Contractor shall provide documentation to the City of Saskatoon
Representative that best practices have been followed in the handling, characterization,
and storage of RAP material, prior to being allowed the use of RAP.

3.2 RAP Sources

Cold Milling — This is the most common process to provide of RAP. The milling process
should be closely examined to make sure that the milled material is not contaminated
with soil, base materials, paving geotextiles or other foreign material (sulphur, asbestos,
rubber, etc.). The milled material that becomes contaminated should be stockpiled
separately from RAP to be used in asphalt mix.

Full Depth Pavement Removal — RAP can also be obtained from the removal of the
existing pavement using a bulldozer or a backhoe. This process typically results in large
chunks of pavement that may be contaminated with underlying soils. This contaminated
material should be stored in a separate stockpile and not to be used in the hot mix
asphalt. Uncontaminated materials should be processed using a combination of
crushing and screening to provide an acceptable RAP material.

RAP Processing — Best practice for RAP processing involves one or more steps to
create consistent materials. Screening is used to separate sizes. In some cases, it may
be desirable to screen or fractionate RAP to coarse and fine fractions. RAP separation
based on sizes increases quality and reduces variability in the RAP properties.

For stockpiles of RAP from multiple sources, particularly stockpiles containing oversize
fragments of RAP or pavement slabs, the material should be processed to produce RAP
with a maximum size of 25 mm for use in hot mix asphalt.

3.3 RAP Sampling and Testing

Best practice for sampling aggregates applies to the sampling of RAP as well. RAP
stockpiles should be sampled as they are being built at the location where they will be
fed into the asphalt plant. Sampling at the time the stockpile is built is the best practice
and will be easier and more representative of the stockpile compared to samples taken
later after the formation of the crust on the face of the RAP stockpile.
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Proper sampling procedures normally used for virgin aggregates should also be used to
sample RAP aggregates as included in “AASHTO T2: Sampling of Aggregates”,
Standard Specifications for Transportation Materials and Methods of Sampling and
Testing, 30th Edition.

34 Basic Tests
The following basic properties shall be determined for the proposed RAP:

e Moisture Content (ASTM C 566);

e Asphalt Content (ASTM D 2172);

e Gradation (ASTM C 136);

e Percent Fracture; and

e Specific Gravity of coarse and fine fractions (ASTM C 127 & C 128, for mix
design purposes).

Individual representative RAP samples shall be tested to determine moisture content,
gradation, percent fracture and asphalt content.

Tests to determine the specific gravity of the coarse and fine fractions of RAP shall be
completed on the combined aggregates (obtained by combining the individual reclaimed
aggregates retained after the extraction of the asphalt cement).

3.41 Asphalt Binder Rheology Testing

For RAP binder rheology testing, the extracted RAP binder is tested for penetration and
viscosity. Rheology is measured in terms of penetration at 25°C and viscosity at 60°C
(ASTM D 5 & D 4402).

3.5 Quality Control

The Quality Control testing requirements for RAP shall be based on the requirements
and minimum test frequency guidelines.

Table 1: Guidelines for Minimum Quality Control Test Frequencies

Test Minimum Frequency
Asphalt Content One per 500 tonne
Gradation One per 500 tonne
Percent Fracture (%) One per 500 tonne
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Test Minimum Frequency

Specific Gravity of coarse fraction of RAP | Minimum of one per 3000 tonne or three
per stockpile

Specific Gravity of fine fraction of RAP Minimum of one per 3000 tonne or three
per stockpile
AC Rheology Minimum of one per 10,000 tonne or one

per stockpile

All RAP aggregates retained after extraction should be combined together into one
sample. The combined sample should then be sieved and split into coarse and fine
fractions and used to determine the specific gravity of the recycled aggregates.

3.6 RAP Stockpiling

Best practice for RAP stockpiles is to keep them free from contaminants. RAP
stockpiles should be treated as a valuable material. Truck drivers bringing the material
on the site should ensure that unwanted debris or contaminated material does not end
up in the RAP stockpile.

The best practice to minimize the accumulation of moisture in stockpiles is to cover the
stockpile with a shelter, tarp or building to prevent precipitation from getting to the RAP.

RAP stockpiles should be placed on a base with adequate drainage and constructed
with minimal segregation. Arc-shaped, conical, uniform stockpiles are preferred for
storing processed or unprocessed RAP.

The plant Quality Control personnel and the loader operators should continuously
monitor processed and unprocessed RAP stockpiles to make sure that they do not
contain deleterious materials. If any contaminants are found, they should be removed
immediately so that they are not covered up with other RAP brought on to the yard.

Use of heavy equipment on top of the RAP stockpile should be minimized to avoid
compaction of the RAP. It is also recommended that the RAP stockpiles be limited to
4m in height to reduce the potential for self-consolidation of the stockpile.
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3.7 Stockpile Management

When a stockpile reaches the desired quantity and has been sampled and
characterized, no additional RAP material should be added to it. Subsequent RAP
material should be stockpiled in a separate stockpile and characterized in the same
manner. This process should continue such that characterized stockpiles are not
compromised by new RAP materials.

Samples from the RAP stockpile should be taken during stockpiling and testing
completed as per the minimum test frequencies specified in Table 1.

3.8 RAP Quality Management Documentation

The Contractor shall document all testing required in this best practice in the form of
spreadsheet or other suitable means. The documentation should be “stockpile specific”
with a tracking name reference. Once a stockpile is submitted for use in asphalt mixes,
no additional RAP will be allowed in that stockpile, and a new stockpile and tracking
reference name established.

04020-4 Asphalt Mix Design

RAP shall be included at the proposed addition rates during the mix design. The
Contractor shall submit a mix design to the City of Saskatoon Representative for review,
as specified in Section 04010- Asphalt Mix.

In addition to the information required in Section 04010- Asphalt Mix, the following
information shall be provided in the mix design submittal for the asphalt mixes
containing RAP:

o All RAP aggregate gradations for each RAP product;

e Asphalt Content for RAP;

e Specific gravity of the combined aggregates (when applicable); and
e RAP Rheology test results.

Should a change in the source or addition rate of RAP be made after the mix design has
been approved, a new mix design and/or job mix formula shall be submitted to the City of
Saskatoon Representative.

End of Specification 04020
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04025-1 Description

The work shall consist of supplying and the application of asphaltic material on a
prepared surface at locations shown on the plans or as designated by the Engineer.

04025-2 Material
The Contractor shall supply the asphaltic material.

The asphaltic material shall meet the current specifications of the Asphalt Institute.
Generally SS-1C emulsified asphalt shall be used for prime, tack or flush coat. The
Contractor shall be required to dilute the emulsified asphalt with water, as required.

04025-3 Equipment

All equipment used in executing any part of the work shall be maintained in efficient
working order.

The asphaltic material shall be applied by means of a self-powered pressure distributor.
The distributor shall have a capacity of not less than 4,500 litres.

The distributor shall be equipped with the following appliances and devices in proper
operating condition:

Tachometer.

Pressure gauge.

Adjustable length spray bar.

Positive displacement asphalt pump with separate power unit.

Heating coils and burner capable of supplying even heat to the bituminous
material.

6. Thermometer well and accurate thermometer.

Al

Before applying bituminous material, the Contractor shall ensure the distributor meets
the following adjustments and requirements.

1. The rear chassis springs have been blocked or chained if necessary, to prevent
the height of the spray bar from changing as the tank is unloaded.
2. All spray bar nozzles are of the same manufacture, type and size.

3. Clogged nozzles have been removed and cleaned with solvent.
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4. All nozzles have been set in the spray bar so that the nozzle slots make the same
angle (15 to 30) with the longitudinal axis of the spray bar.

5. The spray bar has been adjusted to the correct height to ensure uniform

application without streaking.
6. The spray bar has been provided with a positive shut-off to prevent dribbling.
7. The distributor is capable of maintaining a uniform speed.

The distributor may be checked for calibration by following ASTM D2995 by the
Engineer before being used on the work.

04025-4 Construction

Asphalt prime, tack and flush coat shall be applied only after authorization has been
received from the Engineer.

The Contractor shall supply an experienced operator for the equipment.

Asphalt material for prime coat and tack coat shall be applied only when the surface to
be treated is dry. It shall not be applied when the weather is foggy or rainy or when the
ground temperature is less than 2°C.

Asphalt material for flush coat shall be applied only when the surface to be treated is
dry, when the weather is not foggy or rainy and when the surface temperature is above
10 °C, or as directed by the Engineer.

Before applying asphaltic material, loose dirt or other objectionable material shall be
removed from the prepared surface by brooming and other methods. Where base
courses become ravelled, the loose material shall be removed or recompacted to a
planer uniform surface.

The asphaltic material shall be applied in accordance with the following temperature
limits.

Table 1: Asphaltic Material Temperature Limits

Type of Asphaltic Material | Temperature C°
SS-1C N.A.
MC-30 25 - 60
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The asphalt material shall be applied in a single application at the rate per square metre
specified by the Engineer.

4.1 Prime Coats

The amount of primer to be used per square metre will be determined by the Engineer
after trial runs at the start of the work. As much asphalt shall be applied as can be
absorbed by the surface without any excess flushing on the surface. The rate of
application shall be between 0.75 to 1.50 litres per square metre. After curing, if any
excess primer remains on the surface, the Contractor shall apply an approved sand
where necessary to blot up the excess asphalt. The sand cover, where used, shall
consist of clean, granular, mineral material approved by the Engineer, all of which shall
pass a 5.0mm (No. 4) sieve. Only sufficient sand shall be spread to blot up excess
asphalt and such areas shall be broomed to remove excess sand before pavement is
laid.

After the prime coat has been applied, it shall be left undisturbed and no pavement shall
be laid until the Contractor has obtained the approval of the Engineer or the Engineer’s
Representative.

The Contractor shall maintain the primed surface until the surfacing course has been
placed. Maintenance shall include spreading any additional sand and patching any
breaks in the primed surface. Any areas of primed surface that have become fouled by
traffic, or otherwise, shall be cleaned before paving.

Weak spots that show up after the surface has been primed shall be repaired.
4.2 Tack Coats

Unless instructed otherwise tack coat will always be required between layers of asphalt
material on City of Saskatoon road rehabilitation work. The Contractor will allow a
minimum of 2 hours for tack coat to cure or until the tack coat breaks. Tack coat
breaks/broke is defined as the moment when water separates enough from the asphalt
tack showing a color change from brown to black. The decision on whether the tack has
broke will be made by the Engineer or their representative.

Concrete work adjacent to the roadway and roadway appurtenances shall be protected
in a manner to prevent them from being splattered or marred. In the event that any of
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the appurtenances become splattered or marred, the Contractor shall at his own
expense remove all traces of asphaltic materials and have the appurtenances in as
good condition as they were before the asphalt priming work began. The distributor
spray bar shall be equipped with proper guards.

A hand spray shall be used to apply primer material to areas missed or inaccessible by
the distributor.

Joints and seams shall not be overlapped more than 150 mm. The bituminous material
application shall be started on a strip of building paper to prevent overlap at transverse
joints.

After the hot-mix asphalt surface course is completed, an asphalt flush coat shall be
applied, at a rate of 0.50 to 0.75 litres per square metre. Traffic may be permitted to run
on the completed flush coat after the asphalt has cured or at a time determined by the
Engineer.

04025-5 Measurement

Measurement of asphalt prime, tack and flush coat will be in square metres.

04025-6 Payment

Payment for prime coat, tack coat or flush coat will be at the contract unit price per
square metre. The unit price will be full compensation for cleaning and preparing the
surface to be treated, supplying, delivering, heating and applying the asphalt material,
supplying and applying sand for blotting; and for all labour and equipment necessary to
complete the work. If emulsified asphalt is used for prime coat, tack coat or flush coat,
the unit price will be full compensation for supplying, hauling, loading and mixing with
water.

End of Specification 04025
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04030-1 Description

The work covered by this specification shall consist of supplying all plant, labour,
equipment and materials and in performing all operations in connection with the
application of Slurry Seal Coat in accordance with this specification.

The Slurry Seal Coat shall consist of a mixture of emulsified asphalt, mineral aggregate
and water, properly mixed and spread on the surface as specified and as directed by
the Engineer.

04030-2 Materials

21 Emulsified Asphalt

The emulsified asphalt shall conform to the requirements of the current specifications of
the Asphalt Institute. SS-1 grade emulsified asphalt shall be used with the Penetration
of Residue at 38°C shall be 40-90 and a viscosity range of 20-50.

SS-1 and SS-2 grade emulsified asphalt may be used if approved by the Engineer.
The Contractor shall supply the emulsified asphalt.

2.2 Mineral Agqgregate

Aggregate shall consist of natural, hard, durable, angular sand. The aggregate shall be
clean, free from deleterious material, lumps of dried fines or adherent coatings.

The mineral aggregate shall meet the following gradation requirements:

Table 1: Mineral Aggregate Requirements

Sieve Designation | Percent Passing by Weight
2.0 mm 100

900 um 40 - 65

400 pm 25-45

160 um 11-22

71 um 7-15
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2.3 Filler

When required to produce a proper "slurry consistency”, the addition of a correct filler
shall be added as required. Commercial fillers consisting of Portland Cement, Hydrated
Lime, limestone dust or crusher run dust shall be used. Natural occurring materials,
namely, silt or clay, will only be permitted to be used as a filler when approved by the
Engineer.

04030-3 Construction

Immediately prior to applying slurry seal coat, the surface shall be cleaned of all loose
material, silt spots and other objectionable material.

On old pavement, a tack coat consisting of a dilution of 1 part emulsified asphalt to 3
parts water shall be applied with a conventional pressure distributor.

3.1 Equipment

All equipment, tools, and machinery used in the performance of this work shall be
maintained in satisfactory working condition.

3.1.1 Mixer

The slurry seal coat mixing machine shall be a continuous flow mixing unit and be able
to accurately deliver and proportion aggregate, asphalt emulsion, and water to a
revolving spiralled multiblade mixer and discharge the thoroughly mixed product on a
continuous basis in a minimum amount of time.

The mixing machine shall be equipped with an approved fines feeder with an accurate

metering device or method to introduce a predetermined amount of mineral filler into the
mixer at the same time and location where the aggregate is fed. A calibrated control for
aggregate and asphalt shall be provided capable for accurately proportioning materials.

The mixing machine shall be equipped with a water pressure system and a fog type
spray bar adequate for complete fogging of the surface preceding spreading equipment
with a maximum application of 0.30 litres per square metre.
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The machine while in operation shall have a minimum speed of 18 metres per minute
and shall not be allowed to exceed 55 metres per minute. Sufficient machine storage
capacity shall be provided to properly mix and apply a minimum of 5 tonnes of slurry.

3.1.2 Spreading Equipment

The mechanical type squeegee distributor shall be equipped with flexible material in
contact with the surface to prevent the loss of slurry from the distributor. It shall be
maintained so as to prevent loss of slurry on varying grades and crown by adjustments
to assure uniform spread and depth.

There shall be a steering device and a flexible strike-off. A piece of burlap or a piece of
heavy canvas shall be attached behind the spreader to provide a smooth surface. The
squeegee shall be attached behind the mixer.

3.13 Auxiliary Equipment:

Hand squeegees, shovels and hand equipment shall be provided as necessary to
perform the work.

3.2 Mix Preparation

The quantities of aggregate, emulsified asphalt and water shall be measured or
weighed into each batch. When preparing slurry seal mixes, the water and emulsified
asphalt shall be added first, and then the aggregate. The amount of water used shall be
a minimum to provide a fluid homogeneous mixture.

The Contractor shall make trial batches, at his expense, to determine the final blend of
mineral aggregate, mineral filler and asphaltic binder until approved by the Engineer.
Approximately 9.5 to 11.5 litres of emulsified asphalt shall be used per 45 kilograms of
dry aggregate weight.

3.3 Application of Slurry Seal Coat

The surface shall be fogged with water from pressure nozzles directly preceding the
drag distributor. No puddles of free water shall remain after fogging. The slurry mix
shall be of the desired consistency when deposited on surface and no additional
elements added. Total time of mixing shall not exceed 4 minutes. A maximum amount
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of slurry shall be carried in the distributor and the maximum allowable speed shall be 55
m per minute.

The average thickness of slurry seal coat applied shall be 3 mm or approximately 1
tonne per 1,500 square metres of surface.

Slurry seal shall be protected from all traffic until the slurry has set. The minimum time
period, in excellent drying weather, shall be 4 hours or the time required for the slurry
colour to change from uniform brown to uniform black.

Slurry application shall be suspended when rain is imminent within 12 hours.

04030-4 Measurement

Slurry seal coating will be measured in square metres.
04030-5 Payment

Payment for Slurry Seal Coating will be at the contract unit price per square metre. The
unit price will be for full compensation for supplying emulsified asphalt slurry seal
aggregate and filler, preparing and applying the slurry seal, applying tack coat when
required and cleaning the surface to be treated.

End of Specification 04030
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04040-1 General

11 Description

This Section specifies requirements for supply of hot mix asphalt concrete to the City of
Saskatoon for placement by its own forces or its agents.

The work includes supply of aggregates and asphalt cement, asphalt plant mixing and
discharging of asphalt mix to the requirements of Section 04010 into vehicles operated
by the City of Saskatoon.

1.2 Related Work

Bituminous Binder - Section 04005.
Asphalt Mix - Section 04010.

04040-2 Specific Requirements

2.1 Materials
211 Asphalt Mix

1. To the requirements of Section 04010, Asphalt Mix.

2. For specialty placement, the City may request a temperature increase above the
maximum specified resulting in a decreased kinematic viscosity of approximately
50 centistokes (an approximate 20°C increase in temperature).

2.2 Supply
2.21 Hours of Work

Normal hours of work for the supply of asphalt mix will be 7:00 a.m. to 4:00 p.m.
Exceptions to this schedule are to be mutually agreed upon by both parties 24 hours
prior to the time of supply. The Owner reserves the right to extend the hours of supply
beyond the normal 4:00 p.m. limit with 3 hours’ notice.
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222 Days of Work

Normal days of work for supply of asphalt concrete shall be 5 days a week Monday
through Friday. The Contractor shall be prepared to supply asphalt mix on weekends
and statutory holidays with a preliminary and confirmation notice from the City for this
supply of 48 hours and 12 hours respectively. Applicable premiums for weekend or
statutory supply of asphalt mix shall apply. This amount per tonne would be added to
the base price per tonne for any type of asphalt.

223 Rate of Supply

The Contractor shall be prepared to supply the following quantities at a uniform rate
during each working day:

Table 1: Rate of Supply

Normal Day Maximum Day
Type A1 or A2 450 tonnes 600 tonnes
Type 1 or 2 450 tonnes 600 tonnes
Type 3 300 tonnes 700 tonnes
Type 4 3 tonnes 10 tonnes

These rates shall be uniform throughout the day at no less than 40 tonnes per half hour
per type.

The Contractor shall be capable of supplying each day all types of asphalt mix bid. If
this condition is to be met by use of an alternate supplier, such shall be stated in the
tender together with the name and plant location of the supplier.

To assist scheduling the City shall supply in writing each week, the estimated needs for
the following week of each type and quantity of asphalt mix.

Changes to needs, quantities and/or temperatures will be given to the supplier on or
before 2:00 p.m. the prior day.

224 Waiting Time

Trucks supplied by the Owner shall be alternated between trucks supplying to the
Contractor as it applies to receiving asphalt mix at the asphalt plant.
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If either the Owner or Contractor has trucks supplying to more than one site, the
apportionment of asphalt mix shall be made according to the total number of projects
being supplied. When this alternating method is employed, the leading truck supplied
by the Owner shall not have to wait more than 5 minutes to start loading.

2.3 Plant and Yard Facilities

2.3.1 Plant Location

Asphalt mix supplied under this Contract is desired to be supplied from an asphalt plant
located within the City limits. A location outside these limits will be considered on an
evaluated basis wherein the cost of the City of increased haul distance is added to the
bid price for purpose of comparison. The precise location of the plant must be stated in
the tender.

2.3.2 Asphalt Plant Capacity and Set Up

The asphalt silos and associated equipment must have sufficient capacity to meet
requirements under this section for the supply of multiple products tendered. The
Contractor shall indicate plant capacity (tonnes) and number of silos in Schedule C of
the Tender Form.

A sketch of the asphalt plant layout, entry and exit locations from the yards and
stockpile size and capacity (tonnes) for each aggregate fraction as an attachment to the
Tender Form.

2.3.3 Scales

The Contractor shall supply a suitable scale of approved design. Before any weighing
of material, the Contractor shall provide to the Engineer a Certificate from the
Department of Trade and Commerce to the effect that the scale has been certified.

234 Truck Box Cleaning Facility

The Contractor shall provide a facility at the plant site to spray the City's truck boxes
with diesel fuel in order to remove asphalt mix adhered to the interior of the box.
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24 Compliance with Specifications

241 Materials

1. All applicable adjustment factors and provisions for non-compliant asphalt mix
shall be enforced to the requirements stated in Section 04010, Asphalt Mix.

2. No segregation in the asphalt concrete shall be attributable to the production of

the asphalt mix. If segregation occurring in the final mat is caused by the
operation of the asphalt plant, asphalt mix production shall be ceased, the cause
determined and corrective action taken.

24.2 Supply

Further to General Conditions Section 00705-22, if the Seller fails to supply the
specified materials or meet provisions under this section, the City may without
terminating this Contract;

1. Secure other sources of supply immediately upon written notice to the
Contractor, until the Contractor can demonstrate that their product meets
specifications and provisions under this Section. The City shall deduct from the
Contractor's payment an incremental cost to secure an alternate supply. The
total contract price shall be reduced accordingly.

2. Terminate acceptance of materials immediately upon written notice to the
Contractor until the Contractor can demonstrate that their product meets
specifications and provisions under this Section. The City shall deduct from the
payment due the Contractor damages resulting from lost production and or delay
in schedule.

3. Deduct from the payment due the Contractor damages resulting from lost
production and or delay in schedule for plant breakdown.

04040-3 Measurement

3.1 Asphalt Mix

Asphalt shall be measured in tonnes of material loaded as determined by scales at the
Contractor's plant location.

Material is to be scaled and recorded by the Contractor on duplicate weigh slips. Weigh
slips must be signed by both parties at the time of loading and a copy supplied to the
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City of Saskatoon. Tickets shall include a ticket number, gross, net and tare weights,
truck number and cumulative total by asphalt type and project for that day. A summary
of daily asphalt quantities giving ticket number, time, date, and quantity by asphalt type
and subtotalled by project shall be submitted to the City on a daily basis.

The weight of each vehicle shall be determined while the truck is on the scale prior to
loading with hot mix asphalt.

The premium for weekend or statutory holiday supply shall be measured in tonnes of
material loaded as determined by scales at the Contractor's plant location. This amount
per tonne would be added to the base price per tonne for any type of asphailt.

3.2 Truck Box Cleaning

Truck box cleaning shall be measured per each truck box sprayed with diesel fuel.
04040-4 Payment

4.1 Asphalt Mix

Payment for asphalt concrete will be at the contract unit price per tonne adjusted as per
the specified adjustment factors for air voids and stability.

The unit price will be full compensation for removing overburden, excavating, crushing,
screening, stockpiling, and drying the aggregate; supplying, heating and storing the
asphalt cement; mixing and loading the asphalt mix.

4.2 Truck Box Cleaning

Payment for truck box cleaning shall be at the contract unit price per each truck box
cleaned. The unit price shall be full compensation for providing a pressured diesel fuel
sprayer as the washing medium at the asphalt plant site.

End of Specification 04040
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04050-1 Description

Cold Mix Asphalt shall be used for patching potholes and utility cuts primarily during the
winter months and early spring before Hot Mix Asphalt is available.

04050-2 Materials

2.1 Bituminous Binder

The Bituminous Binder shall be SC 250 which conforms to the requirements listed in
Table 3 under Section 04005-3.3. Percent of Binder by dry weight shall be from 5.5 -
6.5.

2.2 Aqggregate

Shall meet the following gradation listed below:

Table 1: General Specifications

Sieve Designation | % Pass by Weight
12.5 mm 100

9.0 mm 78 - 88

5.0 mm 58 - 75

2.0 mm 38 - 57

900 um 26 -42

400 um 11-30

160 um 3-12

71 um 2-6

The maximum allowable mixing temperature is 80°C.

04050-3 Measurement

Cold Mix asphalt shall be measured in tonnes of material loaded as determined by
scales at the Contractor’s plant location.

Material is to be scaled and recorded by the Contractor on duplicate weigh slips. Weigh
slips must be signed by both parties at the time of loading and a copy supplied to the



'J gégkzoon

Asphaltic Materials Division 4
Cold Mix Asphalt Section 04050
Revised Date: 2005-01-04 Page 3 of 3

City of Saskatoon. Tickets shall include a ticket number, gross, net and tare weights,
truck number and cumulative total by asphalt type and project for that day.

The weight of each vehicle shall be determined at the beginning of the work with the
fuel tank half full, spare tire in place and the driver in the cab. This weight, called the
vehicle weight will be checked and/or amended at the discretion of the Engineer.

04050-4 Payment
Payment for Cold Mix Asphalt will be at the unit price per tonne.

The unit price will be full compensation for removing overburden, excavating, crushing,
screening, stockpiling, and drying the aggregate; mixing and loading the asphalt mix.

End of Specification 04050
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04060-1 Description

11 Description

The work shall include the supplying of all labour, plant, equipment and materials
required to cut and remove existing asphalt, replace insufficient load bearing granular
and patch paving to the thickness required for street class.

1.2 Definitions
1.21 Shallow Patching

An area of failed asphalt, that upon removal or milling, shows a hard, stable granular or
asphalt concrete structure that does not need to be removed. Removed area is then
replaced with a predetermined asphalt type and thickness, according to Table 1.

1.2.2 Deep Patching

An area of failed asphalt that, upon removal, shows that the granular structure below
the asphalt is not stable. The granular structure would be removed to a depth to
accommodate a proper new structure. The structure would be replaced according to
Table 1.

04060-2 Materials

2.1 Granular Base Course

The Base Course shall conform to the requirements as set out in Section 03005 -
“Granular Base Course” of the City of Saskatoon specifications.

2.2 Pit Run Aggregate

Pit Run aggregate shall conform to the requirements of Section 03001.

2.3 Asphaltic Material

The Asphaltic Material shall meet the current specifications of the Asphalt Institute. The
material to be used for tacking saw cut joints shall be 150/200A asphalt cement.
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The use of SS-1C as an emulsified prime coat or MC-30 will be permitted for application
on the finished base surface as a prime coat.

All Asphaltic Material will meet specifications outlined in Section 04025 - “Asphalt Prime,
Tack & Flush Coat” of the City of Saskatoon specifications.

2.4 Hot Mix Asphalt

All Hot Mix Asphalt (HMA) will meet specifications outlined in Section 04010 - “Asphalt
Mix” and install in accordance with Section 04015, “Asphalt Concrete” of the City of
Saskatoon specifications.

2.5 Slurry Seal Coat

Slurry Seal Coat shall meet specifications outlined in Section 04030 - “Slurry Seal Coat”
of the City of Saskatoon specifications.

04060-3 Construction

Table 1: Patch Requirements by Road Classification

Classification Base Asphalt Asphalt Type
Local 300 mm | 50 mm Type 2
Industrial Local 500 mm | 80 mm Type A2
Collector 400 mm | 80 mm Type 2
Arterial 450 mm | 100 mm Type A2
Freeway/Expressway | 500 mm | 100 mm Type A2

The Contractor shall supply an experienced operator for any equipment being used.

The Asphalt shall be saw cut prior to the removal of asphalt. The saw cut must extend
completely through the asphalt.

3.1 Asphalt Removal

Care must be taken to ensure that the adjacent asphalt is not lifted, nor the edges of the
saw cut asphalt damaged. Damaged areas shall be saw cut, removed and fully
restored at the Contractor's expense. Removed asphalt will be stockpiled separately
and disposed of at the direction of the Engineer.
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Once the asphalt has been removed, the existing granular layer will be proof-rolled by
the Contractor. Based on the performance of the granular layer, the Contractor will be
directed to either further excavate the area or prepare the existing granular structure.
The depth of the excavation will extend to the depth of the pavement structure specified
in Table 1. However, based on the results of an axle test or proof-roll on the sub-grade,
the Contractor may be directed to further excavate to a specified depth.

3.2 Salvage Granular To Stockpile & Reinstall

Deep patches may have granular material which is suitable for salvaging and reuse.
Where appropriate, the Contractor will salvage the granular to a specified depth and
stockpile the material on site. During the salvage operation, care must be taken to
ensure that the granular material is not contaminated with subgrade soil or other
deleterious material. Once the subgrade has been adequately prepared, the salvaged
granular will be installed and compacted in accordance with the specification Section
3005-4 Construction - “Granular Base Course”, except that densities will not be
determined using the Standard Proctor Compaction Test. Instead the salvaged
granular shall be proof-rolled. If the salvaged granular is spongy or moves under a
concentrated load or during proof-rolling, it shall be reworked until stable and shows no
movement.

3.3 Prepare Subgrade

Once exposed, the sub-grade will be compacted to a minimum depth of 150mm. In
areas where it is deemed not reasonable to obtain a Proctor value for the sub-grade, it
shall be proof-rolled. If the sub-grade is spongy or moves under a concentrated load or
during proof-rolling, it shall be reworked until hard and shows no movement.

34 Placement of Base

For deep patches granular base course will be installed to the depth specified in Table 1
with the thickness of compacted lifts not exceeding 150mm.

For shallow patches, granular base course will be installed to ensure that the thickness
of the asphalt layer does not exceed the designed thickness. Where the lift thickness of
the granular base course is less than 75mm, the existing granular shall be scarified and
the new base mixed and compacted with the existing granular to provide an
homogenous layer.
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Special attention is to be taken along the edges of the patches to ensure that proper
compaction is achieved across the entire patch surface. Densities will be determined by
the Standard Proctor Compaction test, or at the discretion of the Engineer, acceptance
of the installation will be subject to proof-rolling. In the case of the latter, should the
base be spongy or exhibit deflection under a concentrated load or during proof-rolling, it
shall be reworked until no deflection is observed. The compacted base shall be free
from all loose material and have a uniform, planar surface prior to applying the prime
coat.

3.5 Tack Coat

The saw cut joints will be tacked with a 150/200A asphalt cement. It will be acceptable
for the asphalt cement to be reheated in a pail and applied with a broom or other
applicator to ensure that the vertical edge of the joint is uniformly coated. Paving
operations may commence immediately after tacking joints.

3.6 Asphalt Concrete Patching

After the base has been prepared or installed, and the existing asphalt edges tacked,
hot mix asphalt shall be supplied and placed.

Patches with a width of 2 metres or greater shall be paved with a paving machine.
Patches with a width of less than 2 metres shall be paved with a paving machine,
skidsteer loader, motor grader, or by hand at the Contractor’s discretion.

The hot mix asphalt concrete shall be installed in accordance with Section 04015 -
“‘Asphalt Concrete”. Adjustment to the unit bid price for the supply and installation of hot
mix asphalt concrete will be made for non-compliance with the specifications.

3.7 Slurry Seal Coat

A slurry seal coat may be applied to patches with a width of less than 2 metres at the
Engineer’s discretion. The slurry seal coat shall be applied in accordance with Section
04030 - “Slurry Seal Coat”, and shall extend 100 mm beyond the edges of the patch.
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04060-4 Measurement

4.1 Saw Cutting

Will be measured by linear metre of asphalt cut.

4.2 Asphalt Removal

Will be measured by square metre of asphalt removed.

4.3 Salvage Granular to Stockpile and Reinstall

Salvaging granular to stockpile and reinstalling will be based on per cubic metre and
shall be measured by the area of removal times the average depth.

4.4 Excavation to Waste

Excavation to waste will be based on per cubic metre and shall be measured by the
area of removal times the average depth.

4.5 Sub-grade Preparation

Sub-grade preparation will be measured by square metre.

4.6 Granular Base Course

Granular base course will be measured by the tonne.

4.7 Hot Mix Asphalt

Hot mix asphalt shall be measured by the tonne.

4.8 Slurry Seal Coat

Slurry seal coat will be measured by the square metre of new asphalt covered with
slurry seal.
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04060-5 Payment

Payment adjustments will be made according to the adjustments outlined in Section
04010, and shall include thickness, density, stability and air voids. Patches tested will
be at the discretion of the Engineer.

All items will be paid for as follows:

5.1 Saw Cutting

Saw cutting shall be paid for on the unit price per linear metre, and shall include all
labour and equipment required to perform the work.

5.2 Asphalt Removal

Asphalt Removal shall be paid for on the unit price per square metre, and shall include
all costs associated with removing, loading, hauling and disposal of the existing asphalt
pavement at a location designated by the Engineer.

5.3 Salvage Granular to Stockpile and Reinstall

Salvage granular shall be paid for on the unit price per cubic metre, and will be full
compensation for all labour, material and equipment required to excavate to the
required depth, load and stockpile on site, and load, place, spread, water, aerate,
compact and proof roll the salvaged material.

5.4 Excavation to Waste

Excavation to waste will be paid for on the unit price per cubic metre and will be full
compensation for all labour, material and equipment required to excavate, load, haul
and dispose of the material at a location designated by the Engineer.

5.5 Prepare Subgrade

Preparing subgrade will be paid for at the contract unit price per square metre and will
include all costs associated with the labour, material and equipment required to shape
and compact the subgrade. For shallow patching, this item will refer to any necessary
compaction or reworking of the existing granular structure.
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5.6 Granular Base Course

Payment will be at the contract unit price per tonne and will include all costs for labour,
material and equipment required to supply, spread, water, aerate and compact the
granular base course.

5.7 Sealing Joints

Sealing joints will be a subsidiary obligation of the contract.

5.8 Hot Mix Asphalt Concrete

Payment for hot mix asphalt concrete will be at the contract unit price per tonne and will
be full compensation for all the labour, material and equipment required to supply,
spread and compact the asphalt concrete mix.

5.9 Slurry Seal Coat

Payment for slurry seal coat will be at the contract unit price per square metre of new
asphalt and will be full compensation for supplying the emulsified asphalt slurry seal
aggregate and filler, and preparing and applying the slurry seal coat to the finished
asphalt surface.

End of Specification 04060
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04070-1 General

11 Description of Work

The work under this section includes, but is not limited to, the supply of all
superintendence, traffic control, labour, material, equipment and tools required to
perform pavement repairs using infrared heater equipment.

04070-2 Materials

2.1 Asphalt Mix Type

Type 2 and Type 4 asphalt concrete and reclaimed asphalt product (RAP) shall be used
and will follow the City of Saskatoon Specification unless otherwise approved by the
Engineer.

04070-3 Equipment

All tools, machinery, plant and equipment used in handling materials and executing any
part of the work shall be subject to the approval of the Engineer. All such equipment
shall be maintained in efficient working order and where any of the machinery plant or
equipment is found to be unsatisfactory; it shall be improved or replaced by the
Contractor to the satisfaction of the Engineer.

04070-4 Construction

4.1 Preparation

Upon arriving on site, the construction area shall be swept to remove any standing
water, loose asphalt, and dirt.

4.2 Heater Placement

The area to be restored as shown in Figure 1 shall be squared off at least 150 mm away
from the damaged area (pothole).

The area to be heated as shown in Figure 1 shall be squared off at least 150 mm away
from the area to be restored.
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Figure 1: Heater Placement Area Location (not to scale)
The infrared burners shall be 250mm above the highest point in the damaged area.

4.3 Heating Temperature

The Contractor shall heat the asphalt pavement to 135°C to 175°C evenly throughout
the area to be heated as shown in Figure 1 without burning the asphalt pavement.

4.4 Raking

The Contractor shall rake the heated asphalt in the area to be restored as shown in
Figure 1, while not disturbing the area to be heated.

The Contractor shall roughly level the area to be restored with a slight trough at the
edges.

4.5 Rejuvenating

The Contractor shall spray a small amount of rejuvenator that is listed on the City
approved product list.

4.6 Addition of New Asphalt

In a case where a new asphalt is required, the Contractor shall use Type 2 and Type 4
asphalt concrete and reclaimed asphalt product (RAP) unless otherwise approved by
the Engineer.
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4.7 Compaction

The Contractor shall have available at all times the necessary labour, equipment and
tools required to compact the asphalt and base in the area to be heated as shown in
Figure 1.

4.8 Cold Weather Application

During when the temperature is below 4°C the Contractor shall maintain the
temperature of asphalt pavement above 135°C during the duration of construction.

04070-5 Testing

The City of Saskatoon shall appoint an independent testing consultant to perform all
tests for quality control of the mix to determine compliance with specification during
production (process control), and quality assurance to determine acceptance and
payment adjustments to material supplied and placed.

Sampling for quality assurance will be done using a random sampling procedure as
identified by the Engineer. Where there is continuous production uninterrupted by plant
shutdown due to quality control only the predetermined random sampling frequency will
be used to determine payment adjustments to the unit bid price.

The quality assurance random sampling will also be the basis for quality control for
generating control charts and determining plant shutdown. In addition to the quality
assurance sampling the Engineer may also initiate supplementary tests independent of
the quality assurance random sampling procedure to supplement the quality control
tests for determining process control. These additional tests will not be used for
payment adjustment factors unless it results in plant shutdown prior to the sampling for
quality assurance in that specific lot of material. The supplementary test in this case will
then be used for payment adjustment on that portion of the untested lot. If the
supplementary test results in termination of production the Contractor will be required to
pay for the test.

The Contractor shall retain and pay an independent testing consultant to perform all
materials certification tests and mix designs required in this section.

End of Specification 04070
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05015-1 Description

This section specifies requirements for supply and installation of chain link fence and
gates.

05015-2 Materials
2.1 General
211 Concrete

1. Compressive strength 20 MPa minimum 28 days.
2. Coarse aggregate 19.0 mm maximum size.

21.2 Chain Link Fence Fabric
Chain Link Fence Fabric: to CAN2 138.1.

1 Zinc coated steel.

2 Height of wire, 1200 mm or 1800 mm, as per drawing.
3. Size of wire, 3.5 mm diameter.

4 Size in mesh, 50 mm.

5 Knuckled at one selvage and twisted at other.

213 Posts and rails

Posts and rails: to CAN2 138.1 galvanized steel pipe, standard weight, sizes as per
drawings.

214 Tension wire
Tension wire: single strand, galvanized steel wire, 5 mm diameter.
215 Fasteners

Fasteners: single strand, aluminium or galvanized steel wire conforming to requirements
of fence fabric, 3.5 mm diameter.
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21.6 Tension bar

Tension bar: 5 x 20 mm min. galvanized steel.

21.7 Tension bar bands

Tension bar bands: 3 x 20 mm min. galvanized steel or 5 x 20 mm min. aluminium.
21.8 Pedestrian screen

Pedestrian screen: to standards herein and to sizes and dimensions indicated in
drawings.

219 Gate frames

Gate frames: to ASTM A120, galvanized steel pipe, standard weight, 45 mm O.D. pipe
for outside frame, 35 mm O.D. pipe for interior bracing.

1. Gates fabricated as indicated, electrically weld joints and hot-dip galvanize after
welding.

2. Fence fabric fastened to gate with twisted selvage at top.

3. Gates furnished with galvanized malleable iron hinges, latch and latch catch with

provision for a padlock which can be attached and operated from either side of
installed gate.

4. Double gates furnished with a chain hook to hold gates open and a centre rest
with drop bolt for closed position.

2.1.10 Fittings and hardware

Fittings and hardware: cast aluminium alloy, or galvanized steel, malleable or ductile
cast iron. Post caps designed to provide a waterproof fit, to fasten securely over posts
and to carry top rail.

2111 Zinc pigmented paint

Zinc pigmented paint: to CGSB 1-GP-178M.
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2.2 Finishes

2.21 Galvanizing

1. For chain link fabric: to CAN2 138.1 Grade 1.
2. For pipe: 570 g/m2 minimum to CSA B63.
3. For other fittings: to CSA G164.

05015-3 Construction

3.1 Grading

Inspect site and confirm that rough grading by the City of Saskatoon to within 200 mm
of final ground line has been completed. Commencement of work this section implies
acceptance of site conditions.

Remove debris and correct ground undulations along fence line to obtain a smooth
uniform gradient between posts. Provide clearance between bottom of fence and
ground surface neither less than 40 mm nor more than 75 mm.

Clean up for 1.5 m on both sides of fence line taking care not to extend operations
beyond property limits.

3.2 Erection of Fence

Erect fence along lines indicated or established by Engineer.
Excavate post holes to indicated depths by approved methods.
Space line posts 3 m apart; measured parallel to ground surface.

Space straining posts at equal intervals not exceeding 150 m if distance is greater than
150 m between end or corner posts on straight continuous lengths of fence over
reasonably smooth grade.

Install additional straining posts at sharp changes in grade and where Engineer directs.
Install corner post where change in alignment exceeds 20 degree angle.

Install end posts at end of fence and on both sides of gate openings.
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Set posts in concrete. Extend concrete 50 mm above ground level and slope to drain
away from posts. Brace to hold posts in plumb position and true to alignment and
elevation until concrete has set. Do not concrete posts when air temperature is less than
5 C without Engineer's approval.

Do not install fence fabric until concrete has cured a minimum of 5 days.

Install brace between end and gate posts and nearest line post, placed in centre of panel
and parallel to ground surface. Install braces on both sides of corner and straining posts
in similar manner.

Install top rail between posts (where required) and fasten securely to posts with
waterproof caps.

Install bottom tension wire, stretch tightly and fasten securely to end, corner, gate and
straining posts with drop forged turnbuckles and tension bar bands.

Lay out fence fabric, stretch tightly and fasten to end, corner, gate and straining posts
with tension bar secured to post with tension bar bands spaced at 300 mm intervals.

Secure fabric to top rails, line posts and bottom tension wire with tie wires at 450 mm
intervals. Give tie wires no less than two twists.

3.3 Erection of Gates

Erect gates in locations indicated.
Set gate bottom approximately 40 mm above ground surface.

Determine position of centre gate rest for double gate. Cast gate rest in concrete. Dome
concrete above ground level to shed water.

Install gate stops where indicated.

34 Patching

Repair damaged galvanized surfaces. Clean damaged surfaces with wire brush
removing loose and cracked spelter coatings. Apply two coats of approved zinc
pigmented paint to damaged areas.
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3.5 Cleaning

Clean and trim areas disturbed by operations. Dispose of surplus excavated material
and replace damaged sod as directed.

050154 Measurement and Payment

Measurement and Payment for chain link fencing will be on a unit price basis per lineal
meter of chain link fence installed and include of material, labour and equipment
required to supply and construct chain link fencing of the required height.

Measurement and payment of chain link fence gates will be on a unit price basis per
each gate installed and include all material, labour and equipment required to supply
and install a chain link gate of the required width.

05015-5 Pipe Properties and Dimensions

Table 1: Pipe Properties and Dimensions

Diameters Wall | Weight | Areas
Nominal External | Internal Type* | Thick- Per of | S r
ness Foot | Metal
In. In. In. In. Lb. In.2 In.* | In2 | In.
.840 .622 Std .109 .85 250 |.017 | .041 | .261
V2 546 XS 147 1.09 320 | .020 | .048 | .250

.252 XXS .294 1.71 504 | .024 | .058 | .219

1.050 .824 Std 113 1.13 .333 | .037 | .070 | .334

Ya 742 XS 154 1.47 433 | .045 | .085 | .321

434 XXS .308 2.44 718 | .058 | .110 | .248

1.315 1.049 Std 133 1.68 494 | .087 | .133 | .420

1 957 XS A79 217 .639 | .106 | .161 | .407

.599 XXS .358 3.66 1.08 |.140 | .214 | .361

1.900 1.610 Std 145 2.72 799 | .310 | .326 | .623

17% 1.500 XS .200 3.63 1.07 | .391 | .412 | .605

1.100 | XXS 400 6.41 1.88 | .568 | .598 | .549

2.375 2.067 Std 154 3.65 1.08 | .666 | .561 | .787

2 1.939 XS .218 5.02 1.48 | .868 | .731 | .766

1.503 | XXS 436 9.03 266 | 1.31/1.10].703

2.875 2.469 Std .203 5.79 1.70 | 1.53 | 1.06 | .947

2% 2.323 XS 276 7.66 2.25 11.92 | 1.34 | .924

1.771 XXS .552 13.70 4.03 | 2.87 | 2.00 | .844
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Diameters Wall | Weight | Areas
Nominal External | Internal Type* | Thick- Per of | S r
ness Foot | Metal

In. In. In. In. Lb. In.2 In* | In32 | In.
3.500 3.068 Std 216 7.58 223 [3.02 172 |1.16
3 2.900 XS .300 10.25 3.02 389|222 |1.14
2.300 XXS .600 18.58 547 599|342 |1.05
31, 4.000 3.548 Std .226 9.11 268 [4.79 1239 | 1.34
3.364 XS 318 12.51 3.68 |6.28 | 3.14 | 1.31
4.500 4.026 Std 237 10.79 317 | 7.23 |3.21 | 1.51
4 3.826 XS 337 14.98 441 19.61]4.27 [ 1.48
3.152 XXS .674 27.54 8.10 158.2 6.79 | 1.37
5.563 5.047 Std .258 14.62 430 | 15.2 1545 |1.88
5 4.813 XS 375 20.78 6.11 [ 20.7 | 743 | 1.84
4.063 XXS .750 38.55 | 11.34 | 33.6 | 121 | 1.72
6.625 6.065 Std .280 18.97 5.58 | 28.1|8.50 | 2.25
6 5.761 XS 432 28.57 8.41 1405122220
4.897 XXS .864 53.16 | 15.64 | 66.3 | 20.0 | 2.06
8.625 7.981 Std 322 28.55 840 [725]16.8 | 2.94
8 7.625 XS .500 43.39 | 12.76 | 106. | 24.5 | 2.88
6.875 XXS .875 7242 | 21.30 | 162. | 37.6 | 2.76
10.750 | 10.020 Std .365 40.48 | 11.91 | 161. | 29.9 | 3.67
10 9.750 XS .500 54.74 | 16.10 | 212. | 39.4 | 3.63
8.750 XXS | 1.000 | 104.13 | 30.63 | 368. | 68.4 | 3.47
12.750 | 12.000 Std 375 49.56 | 14.58 | 279. | 43.8 | 4.38
12 11.750 XS .500 65.42 | 19.24 | 362. | 56.7 | 4.34
10.750 | XXS | 1.000 | 125.49 | 36.91 | 642. | 101. | 4.17

*Note: Type refers to: Standard Weight — Std, Extra Strong — XS, Double Extra Strong

- XXS

End of Specification 05015
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05025-1 Description

The work shall consist of hydro blasting, rotor routing and/or vibrating loose debris in the
deck drain leads on the following bridges: Idylwyld (and ramps) and University Bridge.

05025-2 Materials

The Contractor shall supply all materials to carry out the work.

05025-3 Equipment

The following equipment shall be available for use and in good working order:

e one - hydro blaster capable of 8,000 psi.
e one - roto router capable of routing 50 to 100 feet.
e two - 50 gallon tanks with a pump capable to discharge at the rate of 50 gallons
per minute.
The equipment cited shall not be limited to the work but only as a minimum.

05025-4 Procedure

The Contractor shall rod or hydro blast the vertical deck drain leads on the blocked
leads of the University Bridge.

On the Idylwyld Bridge the Contractor shall remove the catch basin grating and test for
blockage using 50 gallons of water. If the leads are clear, the Contractor shall replace
the catch basin grating to the satisfaction of the Engineer and proceed to the next catch
basin.

Where the catch basin lead is clogged, the Contractor shall use the cited equipment to
try to clear the lead. In the event that there is no significant progress in the unclogging
process, the Engineer shall decide when to stop the endeavour. Their decision is final.

05025-5 Test

Where directed by the Engineer, the Contractor shall cause to be discharged up to 500
gallons of water into a catch basin lead. This is to demonstrate to the Engineer that the
lead is open.
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05025-6 Payment

Payment shall be on an hourly basis for:

e Cleaning the leads on the University Bridge.
e Cleaning the leads on the Idylwyld Bridge.

The rates shall include all labour, materials and equipment to carry out the work as well as
the cost for traffic control.

The payment for the test shall be as specified on a per gallon basis. Included in this
shall be the cost of the water and equipment necessary for the test.

End of Specification 05025
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06005-1 Reference to Standard Specifications

Reference in these Specifications will be made to the latest edition of the Canadian
Standards Association (C.S.A.) for Concrete Materials and Methods of Concrete
Construction/Test Methods and Standard Practices for Concrete.

06005-2 Concrete Aqgregate

Aggregate shall consist of clean, hard, durable, crushed stone or gravel free from
lumps, soft and flaky particles, organic matter, salt, alkali, free from adherent coatings
and shall conform to the C.S.A. Standard Specification for Concrete Aggregates.

2.1 Aggregate Rejection

211 Fine Aggregate:

Aggregate shall comply with the grading requirements of C.S.A. Standard
Specifications.

Aggregate shall be rejected if it:

1. Produces a colour darker than the reference standard specified in the C.S.A.
Test Method for Organic Impurities in Sands for Concrete.

2. Contains more than 1% clay lumps, as determined by C.S.A. Methods.

3. Contains more than 3% of material finer than 80 um sieve.

21.2 Coarse Aggregate:

Coarse aggregate shall be 20mm nominal and comply with the grading requirements of
C.S.A. Standard Specifications.

Aggregate shall be rejected if it:

1. Contains clay lumps in excess of 0.3% as determined by C.S.A. Methods.
Contains more than 1% of material finer than the No. 80 um Sieve.
3. Percentage loss is greater than 35% as determined by the Los Angeles Abrasion

Test described in C.S.A. Methods.
4. Contains more than 0.5% low density material as determined by C.S.A. Methods.
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06005-3 Tests on Concrete Aggregate

The Contractor shall have a Testing Laboratory, approved by the Engineer, perform
certain tests on the concrete aggregate according to the current C.S.A. Specifications.

The Contractor shall, at his own expense, supply the following material tests:

1. Wash Sieve Analysis - C.S.A. - A23.2-2A / C.S.A. - A23.2-5A.

2. Organic Impurities - C.S.A. - A23.2-7A.

3. Clay Lumps - C.S.A. - A23.2-3A.

4. Specific Gravity Test - C.S.A. - A23.2-6A for sand and A23.2 - 12A for course
aggregate.

5. Los Angeles Abrasion Test - C.S.A. - A23.2-16A & C.S.A. - A23.2-17A.

6. Test for Soundness of Aggregate - C.S.A. - A23.2-9A.

7. Low density material in aggregate - C.S.A. - A23.2-4A.

The above aggregate tests shall be submitted to the Engineer each year as follows:

1. Seven days before any concrete is placed.
2. During the first week in July.
3. During the first week in September.

The Contractor shall also, at his own expense, supply to the Engineer the proposed
concrete mix design at least 7 days before any concrete is placed.

In the event that the original concrete design mix submitted to the Engineer requires
changes, such design changes shall be approved by the Engineer or requested by the
Engineer and a new concrete design mix shall be submitted at the cost of the
Contractor. At no time shall the mix design be changed by the Contractor or concrete
supplier unless approved by the Engineer.

All test or mix design reports shall be submitted in duplicate to the Engineer and
whenever applicable, be compared to the current C.S.A. Standard or as specified. The
report shall be complete and to the satisfaction of the Engineer.

06005-4 Cement

Cement used on the work shall be a type of Portland Cement conforming to C.S.A. -
A23.3.1 unless a different type of cement is specified.
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06005-5 Providing Chemical and Physical Tests on Cement

The results of the chemical and physical tests on the cement to be used in the
production of the ready-mixed concrete shall be supplied to the City Engineer by the
manufacturer of the cement. Frequency of tests shall be:

1. As specified by the Engineer.
2. Any time when there is a change in either the chemical or physical properties of
the cement.

Copies of the test results supplied by the manufacturer of the cement will be sufficient,
providing that they are certified.

One copy of the report shall be submitted within 5 days to the City Engineer and one
copy to the supplier of the ready-mix concrete.

06005-6 Water

All water used for concrete shall be clean and free from injurious amounts of acid, oll,
alkali, organic matter or other deleterious substances.

06005-7 Concrete Proportions and Consistency

The proportions of aggregates to cement for concrete shall be such as to produce a
mixture which will work readily into the corners and angles of the forms without
permitting the materials to segregate or excess free water to collect on the surface. The
quantity of water used shall be the minimum necessary to produce workable concrete.
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The consistency of the concrete shall be such that the slump shall not exceed 70mm or
be less than 25mm for hand placed concrete, and less than 25mm for extruders when
tested by the "Standard Method of Slump Test for consistency of Portland Cement
Concrete" as described in C.S.A. A23.2-5C. Non-compliance with the slump specified
shall constitute sufficient ground for rejection of the concrete.

06005-8 Mixing of Concrete

The mixing of concrete shall be done in an approved type of mixer which shall ensure a
uniform distribution of materials throughout the mass so that the mixture is
homogeneous and uniform in colour. The entire contents of the mixing drum shall be
discharged before recharging and the drum shall be thoroughly cleaned at frequent
intervals. The volume for the mixed material, per batch, shall not exceed the
manufacturer's rated capacity of the mixer. The mixing of each batch shall continue for
not less than 2 minutes after all the materials (including the water) are in the mixer, at
the manufacturer's recommended speed.

Ready-mixed or/and transit mix concrete shall conform in every respect to all
specifications herein contained and with the "Standard Specifications for Ready-Mixed
Concrete" as described in C.S.A. specifications and shall further be subject to any
additional written directions that the Engineer may deem necessary to ensure the
obtaining of concrete of the quality specified.

06005-9 Flyash

Flyash shall not be used in concrete unless the mix design containing flyash has been
approved in writing by the Engineer.

As a mineral admixture, flyash shall conform to C.S.A. specification. The material shall
be sampled and tested by an independent testing laboratory and copies of the test
results shall be submitted to the Engineer for approval.

Flyash shall not replace more than 20% by mass of cement in the concrete. The use of
flyash will not be permitted in concrete placed after September 30 each year unless
approval is given by the Engineer.
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06005-10 Accelerating Admixtures

Accelerating admixtures may only be used in non-reinforced concrete with the approval
of the Engineer.

The quantity accelerating admixtures shall be approved by the Engineer but at no time
shall exceed 2% by weight of cement. Accelerating admixtures shall be used in the
concrete when the air temperature is below 5° C or at the discretion of the Engineer.

06005-11 Winter Service and Sulphate Resistance

The Contractor shall submit additional unit prices per cubic metre for:

1. Heating concrete during cold weather construction.
2. Providing sulphate resistant - Type HS/HSb cement.
3. High early strength - Type HE cement.

06005-12 Tests on Concrete

During the progress of work, test cylinders will be taken to determine the quality of the
concrete. There shall be a minimum of one test per 60 m*. Concrete tests will be done
by a Testing Laboratory appointed by the Engineer and paid for by the City of
Saskatoon unless otherwise specified. The following tests will be carried out:

1. Slump Test, as per Section 06005-7 of this Specification.

2. Air-Entraining Test, as per Section 06005-13, 06005-14 & 06005-15 of this
Specification.

3. Concrete Compressive Strength (set of 3 test cylinders). One test cylinder will be
broken at 7 days and two test cylinders will be broken at 28 days.

The Contractor shall provide, at his own expense, materials and facilities as the
Engineer may require for carrying out the above mentioned tests.

The fresh concrete will be sampled in accordance with C.S.A. Specification.

Concrete with a slump greater than 75mm shall be rodded. Concrete with slump of
25mm to 75mm may be rodded or vibrated. Concrete with slump of less than 25mm shall
be consolidated by vibration.
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The concrete supplied shall have a basic minimum specified compressive strength at 28
days. The average of the 2 cylinders of any single test broken at 28 days shall be equal
to or greater than the specified strength at 28 days.

Concrete compressive strengths are expressed in the metric designation of megapascals
(MPa). The following standard compressive strengths are to be provided as requested:

20.0MPa, 25.0MPa, 30.0MPa, 32.0MPa, 35.0MPa.
Cores

The length of concrete cores shall be measured in accordance with the current C.S.A.
Specification.

06005-13 Mix Design, Testing, and Deleterious Materials

Concrete shall meet CSA specifications unless otherwise specified. Concrete mix
properties shall conform to exposure classification C-2 and air content is summarized as
follows:

1. Minimum specified 28-day compressive strength: 32MPa
2. Maximum W/C ratio: 0.45
3. Air content: 5% to 8% (20mm aggregate)

The minimum Portland cement content shall be 285kg/m? with a total minimum
cementitious content of 330kg/m3.

Contrary to CSA, the time requirement for casting cylinders will be within 60 minutes
from the time of sampling. All testing for slump, air content, and sample for casting
cylinders will be done immediately after the first metre of concrete is removed from the
concrete truck. Also, contrary to CSA, retempering of concrete to add air entrainment
will only be considered for the first truck tested. Following a low air test the City will
initiate another concrete test on the next load. The Contractor will be charged for the
second concrete test.

In addition to the mix design testing requirements set out in Section 06005 - Ready
Mixed Concrete, the Contractor shall provide the following information:
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1. A legal description for the location of the source pits for the aggregates used in
this contract.

2. A linear traverse, as per ASTM Standard C457, showing size and spacing of air

bubbles entrained in the concrete.
3. Petrographic analysis as per ASTM Standard Practice C295.
4, Alkali-Silica Reactivity of Aggregate as per CSA A23.2 — 14A

In addition to the deleterious requirements contained in Clause 5.6 of CSA-A23.1-94,
the following limits shall apply when the aggregate is tested in accordance with ASTM
Standard Practice C295.

Table 1: Aggregate Testing Limits

Deleterious Substance Maximum Percent by Mass of Total Sample
Fine Aggregate Coarse Aggregate

Siliceous Shalestone (1) 1.0 0.5

Ironstone (2) 1.5 1.0

Chert (3) 2.0 2.0

Other Deleterious (4) 7.0 3.0

Materials above are defined as follows for the purposes of these specifications:

1. SILICEOUS SHALESTONE - light to medium grey, or greenish grey shale
generally exhibiting a platy shape. The material absorbs water readily, and turns
dark grey, dark green or black on wetting. The shalestone is composed of
varying amounts of opal, clay materials and fine quartz grains.

2. IRONSTONE - derived from clay ironstone concretions which consist of a
relatively hard, dark brown outer shell of limonite and clay surrounding a
relatively soft, brown or grey core of siderite and clay. The material has a high
absorption.

3. CHERT - this chert category also includes cherty limestones and cherty
claystones. The rocks are generally dense and hard but contain varying
amounts of potentially reactive chalcedony.

4, OTHER DELETERIOUS - physically weak and/or absorptive rocks such as
sandstones, siltstones, argillaceous or deeply weathered carbonate, friable or
weathered schists or gneisses.



'J gég/k(;qoon

Concrete Division 6
Ready Mixed Concrete Section 06005
Revised Date: 2020-02-28 Page 10 of 12

All petrographic examination on fine and coarse aggregates for concrete must be done
on material sampled in the year that the concrete is being placed, unless the following
information about the concrete aggregate production is provided to the project engineer:

1. A summary of all test results for sieves sampled at a rate of a minimum of one
test per 2,000 tonnes.
2. A petrographic analysis at a rate of a minimum of one analysis for coarse and

one for fine aggregate based on a random sample taken during the production of
the first 3,000 tonnes. If the first set of petrographic analysis detects no
deleterious materials within the specified limits, a random sample taken during
each 3,000 tonnes of production shall be recombined and split to produce a
representative sample of the concrete aggregate produced. A petrographic
analysis for fine and coarse aggregate shall be performed on this aggregate

sample.

3. A summary test results for percentage of lightweight aggregates at a frequency
of a minimum of one test every 5000 tonnes.

4. The production date of the aggregate stockpile and the estimated current
quantity in the stockpile.

5. The location of the gravel pit where the aggregate was produced and the location

of the stockpile in the pit area.

06005-14 Air-Entraining Admixtures

An approved air-entraining agent shall be used in all concrete and shall comply with the
"Specifications for Air-Entraining Admixtures for Concrete" as described in C.S.A.
specifications and used in strict accordance with the manufacturer's recommendations.

The Contractor shall submit a letter, at least 7 days prior to construction, to the Engineer
certifying that the air-entraining agent to be used meets the C.S.A. requirements.

The air-entrainment limits shall be between 5 to 8 percent by volume as determined in
accordance with C.S.A. - A 23.2-4C.

06005-15 Payment Reduction for Low Air Entrainment

Reduction of payment for air entrainment below the minimum specified value shall be
calculated and applied as follows:
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Table 2: Air Entrainment Payment Adjustment Factors

Air Entrainment Payment
5.0% - 8.0% 100%
45% - 4.9% 95%
4.0% - 44% 75%
3.5% - 3.9% 30%

less than 3.5% or greater than 8%

No Payment.

Concrete must be Removed.
No Payment for Concrete Removed.

The first concrete test will be taken after the first cubic metre has been removed from
the truck. This test result will represent all of the concrete from that truck and all
concrete placed in this location until the next test.

Any additional tests for air entrainment done on this truck load shall be at the request of
the Contractor and shall be at the expense of the Contractor. The result of this concrete
test plus any additional tests on that load shall be averaged and used as the basis for
payment. If the test results for the air entrainment do not meet specifications, the
Contractor may make adjustments at the plant or request further air entrainment in the
field. The cost of any additional tests shall be the responsibility of the Contractor.

06005-16 Payment Reductions for Low Strength Concrete

When the average 28 day compressive strength is less than 5.0MPa below the
specified strength, the price paid for the work performed will be; the contract unit price
multiplied by the average strength, divided by the specified strength.

Example:

Contract unit price $12.00. Specified strength 32MPa.

Average measured 28 day compressive strength of 28MPa.
New unit price payable to Contractor = $12.00 x 28/32 = $10.50

When the average 28 day compressive strength of the test cylinders is more than
5.0MPa below but less than 7MPa below the specified strength, the price paid for the
work performed will be 50% of the contract unit price. The Contractor shall be
responsible for maintenance of the work as outlined in Section 00700-17 of the General
Conditions.
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When the average 28 day compressive strength of the test cylinders is 7MPa or more
below the specified strength, the work shall be replaced at the expense of the
Contractor.

The limits of work included in the price reduction or replacement shall be the entire
construction represented by the low test(s), but shall not exceed a volume of 60m3 of
concrete produced in any one day.

End of Specification 06005
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06010-1 General Description of Work

The Contractor shall provide all labour, plant, equipment and material together with all
proper and required facilities for the construction in an expeditious manner of sidewalks,
curbs and other related work all in accordance with the Contract Documents and detail
drawings.

06010-2 Construction with Extruding Equipment

2.1 Concrete Extruding Equipment

Slip-form concrete extruding machines may be used for placing concrete provided they
meet the following:

1. The machine is one of the well-known models with a proven performance record.

2. The use of the machine has received approval of the Engineer prior to
commencement of any work.

3. The machine is to be operated by an experienced operator.

4. Vibrators on the equipment shall be adequate to produce a dense mass with a
smooth surface free of honeycombing.

5. The equipment shall include automatic grade and line control

6. Should the machine be of a type where the trimmer and extruder are one unit, it
is essential that no deleterious material from the trimmer affect the quality of the
concrete.

7. All moulds used in producing the required extruded sections must be in metric

dimensions, having a longitudinal deep cut tool mounted in the proper location at
a depth of 50mm and width 10mm.

8. Any deviation from the specifications shall be approved by the City Engineer in
writing.

2.2 Continuity of Work

Whenever possible, the forming and placing of concrete by conventional methods that
may be required to complete corners, catch basins, driveways, crossings and other
work, shall be carried out before the concrete's initial set time in conjunction with the
extruding machine.

*Bold text denotes a change in this version (February 2021)
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When this procedure is not followed, the completion shall be done within 5 days after the
adjacent extruded section is completed.

Workmanship for both the slip-form and conventional method shall be equal quality.

2.3 Retempering Concrete

Concrete arriving on the job site shall not be retempered if test values are within
specification at the time of delivery.

1. The addition of water to the mix when the truck arrives on the job shall be
permitted provided the following conditions are met:

2. Upon arrival at the job site, the slump is less than that required in the
specifications.

3. The water shall be injected into the mixer under such pressure and directions that
uniformity of mix will result.

4, The slump after re-tempering shall not exceed the specified limit.

5. Mixing time after the water has been added shall not be less than 3 minutes at
mixing speed.

6. The on-site additions of air entrainment agent or admixtures shall be permitted as

indicated in Section 06005-15.

Retempering concrete shall not be permitted without approval of a COS representative
and a testing consultant on site.

24 Tolerances and Enforcement

241 Straight Edge

All exposed concrete surfaces shall be checked by the Contractor with a 3m straight
edge and any water pockets or deviations in line or grade exceeding 6mm shall be
corrected immediately.

242 Elevation

Differences in elevation at any given point from that given on the survey stakes shall not
exceed + 10mm and the maximum variation from the given elevation between two
consecutive stakes shall not be greater than 10 mm.

*Bold text denotes a change in this version (February 2021)
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243 Alignment

Deviations in alignment at any given point from that given on the survey stakes shall not
exceed 25mm in a 30m section.

244 Crossfall

The crossfall shall not vary more than 5mm per metre of walk width from that specified
or shown on the drawings.

245 Dimensions

Thicknesses and widths of extruded structures shall meet the dimensions shown on the
drawings.

Sidewalk or curb not meeting the above criteria shall be replaced. If in the opinion of
the Engineer it is not practical to remove and replace the concrete then a reduced
payment may be substituted. This payment will be at a percentage of the bid price as
detailed in the "Payment" section.

06010-3 Openings and Alterations

When the Engineer or Owner of a utility requires to make alterations to underground
services, poles, hydrants, valves, curb boxes, catch basins and other structures, the
Contractor shall leave openings in the sidewalk or curb to facilitate these alterations.
The length of such openings shall be determined by the Engineer but generally 3 m
shall be left open. Such openings shall be initially backfilled with gravel to make the
sidewalk safe for public use. In the event that the Contractor fails to leave such
openings as required, the Contractor shall, at his own expense, be responsible for
making these openings. After alterations have been completed, the Contractor will
close the opening with the proper structure.

For catch basins, the Contractor shall be responsible for leaving openings as determined
by the Engineer. These openings shall be well framed and shall be 3m in length. It is
essential that all openings to be left for catch basins are to be in line with the existing
catch basin lead or as directed by the Engineer. All openings left for catch basins shall be
filled by the Contractor within a period of 5 days.

*Bold text denotes a change in this version (February 2021)
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Where additional concrete is to be placed at a later date, such as at the end of a block,
curb returns or openings, 10M reinforcing steel dowels, 250mm long shall be installed.
Two dowels are to be installed along the curb and one every 300mm on centre along
the sidewalk. Supplying and installing the dowels shall be the Contractor's
responsibility.

The Contractor shall accommodate cross drains in the sidewalk or curb. Material
required for cross drains will be supplied by the City. When required, the City will hire a
plumber to make proper roof drain connections.

06010-4 Method of Removing Sidewalk and Curb

Unless a clean, straight break already exists along a joint, the ends of the concrete to
be removed shall be cut with a concrete saw. The cut shall be of sufficient depth to
permit removal without damage to the remaining structure.

During the removal of existing sidewalk, the Contractor shall carefully remove the
concrete around existing utilities, services, structures, sign posts, parking meter posts,
private sidewalks, driveways, buildings and building entrances. Any damage incurred
shall be repaired at the Contractor's expense to the satisfaction of the Engineer.

In removing sidewalk or curb, the Contractor shall only use equipment that will not
damage the existing finished roadway surface.

When monolithic curb and gutter is removed, and replaced with vertical curb, the
Contractor will be responsible for roadway damage beyond the gutter width. In other
areas, the maximum permissible road surface removed shall not be more than 200mm
from the face of the construction. For pavement removal, the Contractor shall use a
pavement cutter and have a neat vertical cut. Cuts of greater width shall be repaired at
the Contractor's expense.

Sidewalk, curb and pavement removed shall be hauled to the disposal site within 24
hours after removal. No payment will be made for overhaul.

Where the existing curb and asphalt walk is to be reconstructed, the Contractor will be
paid for curb removal only. Asphalt walk will be considered as common excavation.

Where existing curb is to be reconstructed only and the asphalt walk is to remain, the
Contractor shall be permitted to remove a maximum of 300mm of asphalt walk. The
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Contractor shall be responsible to cut the asphalt walk and compact the curb backfill.
Work of this nature shall be included in the unit price for curb construction.

Where pavement is required to be removed before construction proceeds and when
approved for removal by the Engineer, the Contractor shall carefully cut and remove
asphalt within the bounds set by the Engineer and haul it to an area designated for this
type of material. Should an excess amount be removed outside the boundary set for
removal, it will be replaced by the City crews and all charges shall be paid by the
Contractor.

06010-5 Forms

For sidewalk reconstruction, if the buildings have a sidewalk ledge or have reinforcing
rods protruding from the foundation of the buildings into the old sidewalk, the new
sidewalk shall be constructed in one section from the building wall to the curb face.

The Contractor shall be responsible to ensure that there is positive slope on the sidewalk
from the building towards the roadway. The normal slope is 30mm per metre. Any slope
less than 20mm per metre shall be approved by the Engineer before the concrete is
placed.

The forms used for each type of construction shall be the same as the dimensions on the
drawings. The forms shall be of metal or 40mm properly-seasoned lumber. They shall
be free from warps or other defects and shall have smooth, clean surface adjacent to the
concrete. The forms shall be thoroughly cleaned and oiled before any concrete is
deposited within them.

The forms shall be well staked, braced and held rigidly to the established line and grade
to enable the use of mechanical concrete vibrators and vibrator screeds when placing
concrete for curb and sidewalk construction.

Any forms which have lost their shape or dimensions or where surfaces have become
dented or rough shall not be used. The Engineer may at any time condemn the forms he
considers unsatisfactory to secure the proper quality of work. Inferior workmanship, as a
result of poor forming shall be replaced at the cost of the Contractor.

*Bold text denotes a change in this version (February 2021)



'J gégkzoon

Concrete Division 6
Concrete Sidewalk, Curb and Gutter Construction Section 06010
Revised Date: 2021-02-12 Page 8 of 22

06010-6 Levelling Course

The levelling course shall consist of base aggregate meeting the requirements of
Division 2, Section 02060-2.2. For fills of less than 30mm, a smaller sized well-graded
aggregate may be substituted after the Engineer has approved the sieve analysis of the
material.

The levelling course shall be supplied by the Contractor and compacted to not less than
98% of the Standard Proctor Density for the material. The levelling course shall be used
on all hand work.

06010-7 Placing of Concrete

Placing of concrete will be permitted when the compacted levelling course meets the
following requirements:

1. The levelling course is within +6mm from the design elevation.

2. The minimum concrete depth shall be 115mm for separate sidewalk, and
sidewalk with combined curb and gutter; 125mm for sidewalk with rolled curb and
gutter; 180mm for crossings.

No concrete shall be placed before the Engineer has inspected the subgrade or
levelling course and approved the same, and the inspection shall take place
immediately prior to the placing of the concrete.

The work shall be performed in a manner which results in a curb, sidewalk, combined
curb and sidewalk or rolled curb and sidewalk constructed to specified line and grade,
uniform in appearance and structurally sound. When checked with a 3m straight edge,
the finished surface shall not deviate more than 6mm and the alignment shall not vary
more than 6 mm. The rolled curb, gutter and sidewalk finished profile when checked with
a template, shall not deviate more than 6mm.

The minimum compressive strength of the concrete shall be 32.0MPa at 28 days.
Placing of concrete shall be a continuous operation until the section, panel or scheduled
pour is completed. The rate of delivery of the mixed concrete shall be such that the
interval between placing successive batches shall not exceed 30 minutes, unless the
last load completed the work to a proper construction joint. A maximum time limit of 120
minutes from the time of initial mixing to complete discharge shall be observed.
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The material on which concrete is to be laid must be moistened with potable water
immediately preceding concrete extruding.

The point of delivery of concrete shall be as close to the work as possible and in no
case more than 1m from the point of final deposit in the horizontal and vertical direction.
Re-handling of concrete will not be permitted.

Concrete shall be deposited in a manner to prevent segregation of the aggregate.
Special care shall be taken in placing concrete to prevent voids, pockets, rough areas
and honeycombing. The concrete shall be tamped by using mechanical concrete
vibrators or vibrator screed in such a manner as to work the coarse aggregate away
from the forms and exposed surfaces. Vibrators or vibrator screeds used in placing
concrete shall have a minimum of 5,000 cycles per minute. The vibrator screed shall be
used in accordance with the manufacturer's recommendations. Special care shall be
taken to prevent over-vibration of the concrete to eliminate concrete bleeding. In
combined curb and sidewalk, or curb, the curb and sidewalk crossings portion shall be
vibrated by a concrete vibrator.

In rolled curb and sidewalk construction, a steel vibrating screed having the required
cross-section shall be used. The rolled curb mold shall be of sufficient longitudinal
length to vibrate and compact the plastic concrete to a proper cross-section.

Excess Concrete - All waste concrete including that which is pushed out from the ends
of the mould at the front or back of the sidewalk and curb during construction must be
removed from the site.

Transit mixers shall not be washed out on any improved roadway.

06010-8 Screeds and Templates

The Contractor shall make and use any templates or screeds that may be required by
the Engineer to control construction procedures and methods.

Screeds shall be of rigid construction and equipped with suitable handles. Templates
may be of ply board or metal construction. Adjustable screeds and templates will not be
permitted. Damaged, bent or worn templates and screeds shall be replaced. An
adequate number of replacement screeds and templates shall be maintained.

All screeds and templates shall be checked and approved by the Engineer.
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After the forms are set to grade, the correct screed shall be used to check the subgrade
elevation to ensure the proper thickness of sand or granular levelling course and
concrete. When the subgrade preparation is approved, the Contractor will be permitted
to place and compact the levelling which will give the required sidewalk thickness.
Thereafter, the back of the sidewalk form shall be checked for final grade and
alignment. The sidewalk cross-fall and face of curb slope shall be checked with a level
every 8 m.

After the forms are adjusted to final grade alignment, the final elevation of the levelling
course shall be checked with a screed.

06010-9 Epoxy — Coated Steel Dowels

Where required by the Engineer, sidewalks must be reinforced in accordance with the
drawing provided.

Reinforcing must be 10M epoxy-coated deformed bars of the length shown on the
drawings.

This will include drilling a hole of suitable size in existing concrete to accept installation
of a minimum of 100mm of dowel.

Bar reinforcing must meet A.S.T.M. A184 and A.S.T.M. A304 intermediate grade new
billet deformed steel.

06010-10 Expansion Joints

Expansion joints will not be used in the construction of sidewalks, curbs and gutters
unless specified by the Engineer.

Where expansion joints are requested, the Contractor will supply the material and install
the expansion joints. Supply and installation will be included in the unit price of the
sidewalk or curb.

The expansion joint shall extend completely through the slab and shall be perpendicular
and at right angles to the general direction of the sidewalks and curb.

The expansion joint shall be placed 3mm below the sidewalk level. The edges shall be
rounded off to a 6mm radius or as approved by the Engineer.
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Where utility poles, hydrants or other services require openings left in the sidewalk, the
open space shall be formed and left open with the pour of the sidewalk. After the
sidewalk has set, the forms will be removed from the opening, expansion material
placed on all four sides, the opening filled with concrete and broom finished by the
Contractor. This work is to be included in the unit price for sidewalks and curb.

06010-11 Control Joints

Control joints should be provided at regular intervals to form a weak plane, so
that cracks are formed at the joints and not in undesired places.

Control joints should be provided at intervals about 1.5 m transversely along the
length of the sidewalk.

The control joint is a saw cut or trowel cut about one quarter the depth of the slab
that provides a weak plane in the slab where cracking can occur without marring
the appearance of the sidewalk on the upper surface.

06010-12 Returns

In general, a standard 8m radius curb return will be used where practical and possible,
but the Engineer may change the radius to meet field requirements.

The end of the curb return shall be constructed to grade and form a smooth curve. The
length of return constructed shall be determined by the Engineer.

Curb returns shall be poured simultaneously with the separate curb and gutter or
combined sidewalk and curb and gutter. Payment will not be made for any work where
curb returns are not completed.

06010-13 Rolled Curb and Gutter at Corners

Rolled curb and gutter at corners may be machine poured, providing that an acceptable
corner can be extruded. Should the corners require to be hand formed and poured,
payment will be made at unit tender prices for the rolled curb and gutter.
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06010-14 Sidewalk, Curb and Gutter Crossing Cross-Sections

The Contractor shall construct the standard sidewalk, curb and gutter crossings and the
rolled curb and gutter sidewalk to dimensions and slopes as indicated on the
appropriate plans.

06010-15 Finish of Sidewalk, Curb, and Gutter

The sidewalk surface shall be levelled with a concrete vibrator screed. Special care
shall be taken to prevent over-vibration of the concrete and in no case shall an excess
amount of water be brought to the surface.

After the concrete has sufficiently set to permit further finishing without concrete
bleeding, the surface shall be brought to a true surface with a wood float. The surface
shall be marked as shown on drawings using approved tools. After marking, the
surface shall be trowelled smooth with a steel trowel and a uniform brush finish applied
with a soft-bristled push broom to the satisfaction of the Engineer.

After the initial concrete set, the curb form shall be removed and the exposed surface of
the curb shall be worked to a true surface, trowelled smooth and then given a uniform
brush finish to a depth of 200mm from the top of the curb.

The sidewalk to be constructed shall have a contraction joint every 1.5m. In commercial
or industrial areas where the sidewalk is over 3m wide, the sidewalk shall be divided
into square blocks of approximately 1.5m. Where other features make a different type
of division desirable, the sidewalk divisions shall be laid out as directed by the Engineer.
Each separate block shall be marked on all edges with an approved marking tool that
will round off the edges to a radius of 6mm. The edges of the walk and all dividing lines
shall be rigidly straight. Warped lines and ragged edges will not be permitted.

In combined sidewalk, curb and gutter or curb and gutter construction, the top face of
curb shall be rounded off to a radius of 2 mm. In separate curb and gutter, the top back
of curb shall be rounded off to a radius of 6 mm. For separate curb and gutter,
contraction joints shall be constructed every 1.5m. All sidewalk and curb markings and
contraction joints shall be no less than 25mm deep, no more than 10mm in width and
have a 6mm radius finish. Longitudinal contraction joints shall be no less than 35mm
deep, 10mm wide with a 6mm radius finish. When the joint or marking is finished, it
shall have a dense, tight concrete finish.
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Any substandard construction or finish shall be corrected before the initial concrete set.

Patching thereafter will not be permitted and repairs shall be made by the Contractor by
replacing all damaged work to the extent requested by the Engineer.

06010-16 Lane and Driveway Crossing

Sidewalk crossing shall have a concrete slab 180mm thick and the crossing wing shall
have concrete thickness increasing from 125mm to 180mm or as indicated on plans.
Single family dwellings shall have a concrete slab 125mm thick. The crossings and
curb returns shall be constructed and marked as shown on the attached sidewalk plans.
The crossings shall be constructed by the Contractor for the locations and width as
shown on the plans or staked in the field.

06010-17 Private Driveways and Sidewalks

During sidewalk or curb construction, the Contractor shall be responsible for any
damage to private sidewalks and driveways. When modifications are required to private
driveways and sidewalks, the Contractor shall carry out the required work at applicable
tender prices.

06010-18 Reconstruction of Private Sidewalks, Steps and Driveways

Under this Contract, any work associated with making modifications or repairs to private
concrete sidewalks, curb and driveways shall be carried out at applicable contract
prices, within a period of 5 days.

Payment for construction of steps will be on Force Account basis.

06010-19 Sidewalk Construction Adjacent to Buildings

Where sidewalk is being constructed adjacent to buildings, the sidewalk shall be poured
as one piece from the curb to the building.

06010-20 Method of Construction Centre Medians at Turning Bays

Along centre median roadways, where the median has a total width of less than 2m, the
slab shall be poured monolithically with the curb and gutter, or rebar shall be placed
every 500mm at back of curb to hold slab from settling.
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06010-21 Sidewalk Ramps

Sidewalk ramps shall be constructed as shown on the plans or as staked in the field.
The Contractor must pour the ramps at the time of the sidewalk construction.

06010-22 Borrow Areas, Coal Chutes and Existing Openings

Any additional work involved over normal sidewalk reconstruction regarding coal chutes
and various other openings that require to be reconstructed, modified or backfilled shall
be carried out under unit bid prices where applicable or on "Force Account” basis.
Under most circumstances, the work of this nature will be carried out at the expense of
the Property Owner or the Property Owner may carry out the required alterations.

Complete reconstruction of borrow areas (area that forms part of the building's
basement and extends under the sidewalk) will not be part of the Contract. Work of this
nature will be negotiated by the Engineer with the Property Owner to have the area
reconstructed.

However, if the borrow area is structurally sound and the top is poured in two separate
lifts, the Contractor will be responsible to reconstruct the sidewalk. If the top lift is less
than 100mm, the Contractor shall apply an epoxy adhesive as recommended by the
manufacturer on the old concrete. A special fine mix concrete shall be used when
requested by the Engineer. Work of this description shall be carried out by the
Contractor under unit bid prices.

06010-23 Curing Compounds

Curing compound will be supplied by the Contractor and will be in accordance with the
City of Saskatoon Specifications for Curing Compound.

The curing compound shall be applied at the rate of 0.166 litres per square metre or 1
litre per 6 square metres unless otherwise recommended by the manufacturer. The
curing compound shall be applied immediately after the surface has been finished and
broomed. The compound shall be applied with a pressure sprayer distributor so that the
concrete surface is completely coated and sealed in one application.
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The Contractor will be responsible to provide a means of checking application rate of
curing compound used on any specific site at the request of the Engineer or his
representative.

06010-24 Protection

Concrete walk shall be allowed to set a minimum of 24 hours before pedestrian traffic is
permitted. Commercial and industrial lane crossings shall be barricaded for 7 days from
vehicle traffic and 5 days for residential crossings. Any work damaged within the time
period specified shall be replaced at the Contractor's expense.

06010-25 Concreting in Sub-Normal Conditions

During cold weather concrete shall not be placed when the ground temperature is less
than 2°C. Freshly placed concrete shall be adequately covered and protected or
heated to maintain a minimum air temperature of 5°C for 36 hours under the concrete
cover. Covering is to be maintained for 72 hours. The cost of all heating and protection
shall be borne by the Contractor.

Concrete that does not meet the minimum temperature requirements shall be replaced
at the Contractor's expense. All concrete pouring shall be terminated on or before
October 315, unless written permission is received from the Engineer.

During hot weather, with low relative humidity and gusting winds, the Engineer shall
have the right to terminate the concrete pour to prevent plastic shrinkage cracking of the
sidewalk. A moisture loss of 0.5 litres/square metre/hour shall be considered such
grounds as to terminate the pour (determined from the Portland Cement Association
rate of moisture loss graph). If the Contractor continues to pour concrete after the said
termination he shall be held responsible for any cracking which appears within a 2 year
warranty period and replacement of the sidewalk shall be at his cost.

Before a concrete set-retarder is used, the Contractor shall submit a letter certifying that
the set-retarder meets the A.S.T.M. standards and shall be used in accordance with the
manufacturer's recommendation.

The Contractor shall limit the amount of sidewalk or curb poured during hot weather to
enable the work to be finished to the satisfaction of the Engineer. Protective cover
material shall be maintained and used as required to prevent the concrete from setting
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too quickly. The Engineer may terminate the concrete pour at any time during hot
weather if the concrete sets up too quickly. Surface wetting will not be permitted during
finishing.

Whenever deemed necessary by the Contractor and approved by the Engineer, the
Contractor may detour traffic from a street when dust caused by local traffic has
become injurious to the sidewalk finish. No concrete shall be poured when the wind
blows dust on the fresh concrete and any poured previously shall be covered. The
Contractor shall maintain on the job sufficient canvas, plastic or other suitable covering
to protect the concrete from rain, dust or other adverse weather conditions.

06010-26 Construction Record Imprints

Each block or portion of block of sidewalk constructed shall be marked at each end with
a suitable tool showing legibly the name of the Contractor and year of construction.

Curb box locations are to be marked at right angles along the back of sidewalk. Imprint
is to be 200mm from the back of sidewalk and have initials C.C. (curb connection).

06010-27 20 MPa Lean Concrete

During sidewalk or curb reconstruction along paved streets, the Contractor shall provide
concrete backfill in the pavement area removed along the gutter. The existing
pavement edge shall be cut straight and be free from dirt or broken edges. Refer to City
of Saskatoon Standard Drawing 102-0002-049 available on the City’s web site.

The base shall consist of a minimum of 150mm of well compacted gravel base. The
concrete thickness shall be 115mm. The concrete backfill shall be vibrated
mechanically and placed 1 day after the curb pour. In residential streets, the concrete
gutter shall be barricaded for 3 days, and barricade for 5 days along heavy traffic
routes.

The concrete backfill used shall have a minimum strength of 20.0MPa in 28 days and
shall meet all other requirements as specified in this specification. Higher MPa concrete
is permitted; however, no water can be added to the concrete.
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06010-28 Construction and Modifications to Catch Basins

Catch basin construction and modifications to existing catch basins shall be completed
within 7 days after completion of the sidewalk or curb.

To facilitate catch basin construction after the curb or sidewalk has been poured, a 3
metre length shall be left open.

To prevent vertical or horizontal displacement of the curb or sidewalk, 10M epoxy-
coated reinforcing bars, 250mm long shall be installed, two along the curb and one
every 300mm on center along the sidewalk. Supplying and installing of the reinforcing
bars shall be included in the cost of catch basins construction. The catch basin frame
shall be sloped to match gutters.

06010-29 Adjusting Curb Boxes

Should the curb box fall within 0.5m from the back of the sidewalk, or within the
sidewalk and require to be adjusted in elevation to facilitate the extruder, the Contractor
will be paid the tender unit price.

The adjustment of the curb box shall be performed by a qualified person and under
supervision of an inspector. The curb box shall be adjusted to 150mm below back of
the walk.

A record for payment purposes, specifying the location and number adjusted shall be
submitted by the Contractor the following day.

06010-30 Salvage Material

All salvaged material being a result of work done under this Contract shall be returned
to the designated disposal site.

06010-31 Backfill

When excavation or grade preparation is done by the sidewalk contractor, the
Contractor shall arrange to supply backfill material at his cost, from surplus excavation
material encountered in the work. If backfill is brought in by the City, the Contractor
shall be responsible for cleaning up any excess backfill supplied to him.
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All backfill for sidewalk, combined sidewalk or curb and gutter must be at a slope of 3%.
Any slope greater than 3% must be approved by the Engineer. The backfill must start
from the top of the walk or curb and meet the existing ground elevations within the
street right-of-way (unless otherwise directed by the Engineer).

The backfill must be compacted to a density of not less than 98% of Standard Proctor
Density. Material used for backfill must be a soil substantially free from any granular
material.

Backfill for lane crossings or private driveways must be at a slope of 1:10 or flatter. A
slope greater than 1:10 must be approved by the Engineer. Backfill for lane crossings
shall be base gravel or material approved by the Engineer. The curb on reconstruction
shall be backfilled with base gravel to adequately ensure safe parallel parking adjacent
to the curb and to provide positive drainage.

Backfill operations must be completed not later than 5 days, but not before 1 day after

the completion of the curb or sidewalk. If backfilling is not carried out within 5 days, the
Engineer may hire equipment and labour to carry out the required work at the expense
of the Contractor.

Any curb that has moved within a period of one year after construction due to poor
compaction or not enough backfill material placed, shall be replaced by the Contractor
at his expense. Re-alignment of the curb by a jacking procedure will not be permitted
unless approved by the Engineer.

06010-32 Boulevard

Improvements shall be carried out in accordance with Boulevard Construction
(Specification 13055).

When construction is carried out adjacent to an improved boulevard, a maximum of
150mm will be permitted to be removed beyond the curb or sidewalk. Boulevard
removed beyond this limit shall be restored at the Contractor's expense. Topsoil will be
used for backfill.
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06010-33 Progress of Work

The Contractor shall carry out the work in accordance with an approved program as
outlined by the Engineer. Whenever the progress of construction is unsatisfactory, the
Contractor shall increase the working force when requested by the Engineer.

06010-34 Completion of Work

Sidewalk, curb and gutter, catch basins, backfilling and clean-up will be considered as
one unit. Should the Contractor be required to construct new catch basins or modify the
existing catch basins, this work shall be completed within 5 days after the completion of
the sidewalk or curb. Similarly, the backfilling shall be completed within 5 days. If the
work including clean-up is not completed within the specified time, payment for the
entire block of sidewalk or curb, boulevard and catch basin construction will be withheld
from the monthly progress estimate.

06010-35 Measurement

1. Combined sidewalk, curb and gutter, and combined sidewalk and curb will be
measured on the center line of the structure in lineal metres.

2. Separate curb and gutter, and separate curb will be measured along the face of
the curb in lineal metres.

3. Concrete walkway 1500mm wide will be measured in lineal metres which shall
include topsoil backfill 115mm deep and 1500mm wide.

4. Variable width concrete sidewalk, median slab and sidewalk crossing will be

measured in square metres. Crossing areas are based on the length of the
crossing (excluding the two wings) and the overall width including any combined
curb and gutter.

5. Mountable median tip will be measured by each complete unit of median slab,
curb and gutter extending from the end of the tip to 2m beyond the radius point
(R.P.).

6. Sidewalk ramp measurement will be by the number of complete units.

7. Concrete removal will be measured and calculated as per bid items.

8. 10 M epoxy-coated dowels will be measured by the number of dowels installed.

9. Asphalt cutting will be measured in lineal metres of single lines cut.

10.  Asphalt removal will be measured in square metres for asphalt designated by the

Engineer to be removed and wasted separately from excavation of waste
material.
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11.  Extra gravel fill supplied will be measured in cubic metres based on tickets
provided by the Contractor.

12.  Extra base gravel placed and compacted will be measured in cubic metres.

13.  Concrete backfill will be measured in cubic metres.

14.  Saw cutting concrete (minimum depth of 50 mm) will be measured in lineal
metres.

15.  Curb box adjustments will be measured by the number of units.

16.  Under-strength concrete will be measured in the units for the structure containing

concrete, with a compressive strength less than the specified 28 day strength.

06010-36 Payment

1.

Payment for combined sidewalk curb and gutter, and for combined sidewalk and
curb will be made at the contract unit price per lineal metre. The unit price will be
full compensation for final trimming, forming, supply and placing of levelling
course, supply and placing of concrete, vibrating, jointing, finishing, supply and
application of curing compound placing and compacting backfill, and all other
related work including clean up.

Payment for separate curb and gutter and for separate curb will be made at the
contract unit price per lineal metre. The unit price will be full compensation for
final trimming, forming, supply and placing of levelling course, supply and placing
of concrete, vibrating, jointing, finishing, supply and application of curing
compounds placing and compacting backfill, and all other related work including
clean up.

Payment for concrete walkway 1500mm wide will be made at the contract unit
price per lineal metre. The unit price will be full compensation for final trimming,
forming, supply and placing of levelling course, supply and placing of concrete,
vibrating, jointing, finishing, supply and application of curing compound, hauling
and placing of topsoil backfill, clean up and related incidental work.

Payment for 115mm thick concrete sidewalk of variable width, 100mm concrete
median slab and 180mm sidewalk crossing, will be made at the contract unit
price per square metre. The unit price will be full compensation for final
trimming, forming, supply and placing of levelling course, supply and placing of
concrete, vibrating, jointing, finishing, supply and application of curing
compounds, backfilling and all related work including clean up.

Payment for mountable median tip with gutter, will be made at the contract unit
price for each complete tip. The unit price will be full compensation for final
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trimming, forming, supply and placing of levelling course, supply and placing of
concrete, vibrating, jointing, finishing, supply and application of curing
compounds, and all other related work.

6. Payment for sidewalk ramp will be made at the contract unit price for each
complete ramp.
7. Payment for concrete removal will be made at the contract unit price per lineal

metre or square metre as per bid item. The unit price will be full compensation
for the removal, disposal, any charges associated with the disposal, clean up and
any related work.

8. Payment for dowels will be made at the contract unit price per each. The unit
price will be full compensation for each dowel supplied and installed.
9. Payment for asphalt cutting will be made at the contract unit price per lineal

metre. The unit price will be full compensation for all labour and equipment
required for cutting asphalt concrete full depth to permit clean removal.

10.  Payment for asphalt removal will be made at the contract unit price per square
metre. The unit price will be full compensation for the removal, disposal, any
charges associated with the disposal, clean up and any related work. If asphalt
is not cut before removal or has not been designated by the Engineer to be
wasted separately it will be considered as part of common excavation.

11.  Payment for extra base gravel fill supplied only, will be made at the contract unit
price per cubic metre. The unit price will be full compensation for supply,
hauling, and dumping.

12.  Payment for extra base gravel placed and compacted to 98% Standard Proctor
will be made at the contract unit price per cubic metre. The unit price will be full
compensation for any work involved in placing and compacting the base, and
clean up.

13.  Payment for 20MPa lean concrete will be made at the contract unit price per
cubic metre. The unit price will be full compensation for supply, placing,
vibrating, finishing and all other related work including clean up.

14.  Payment for saw cutting concrete 50mm deep will be made at the contract unit
price per lineal metre. The unit price will be full compensation for all equipment,
material and labour.

15.  Payment for adjusting curb boxes will be made at the contract unit price for each
unit adjusted. The unit price will be full compensation for the labour and
equipment needed to do the work.

*Bold text denotes a change in this version (February 2021)
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16.  Payment for curb on pavement will be made at the contract unit price per lineal
metre. The unit price will be full compensation for all equipment, material and
labour including the patching of stake holes from forms and string lines.

17.  Reduction of payment for under-strength concrete shall be calculated and
applied in the manner as outlined in Section 06005-16.

18.  When the average 28 day compressive strength of the two test cylinders for any
test equals or exceeds the specified strength, the complete work will be paid for
at the contract unit prices.

19.  Reduction of payment for not meeting specified dimensions or tolerances shall
be calculated and applied in the following manner:

a. Where tolerances specified in Sections 06010-2.4 or 06010-8 are
exceeded and the Engineer decides that replacement is not practical,
payment will be made at 50% of the bid price for the entire quantity which
would otherwise require replacement.

b. Where thicknesses and widths of structures are constructed less than, but
within 10% of the specified dimensions, payment will be made at 50% of
the bid price for the entire quantity which would otherwise require
replacement. Structures on which dimensions are more than 10% below
those specified shall be removed and replaced at the Contractor's cost.

End of Specification 06010

*Bold text denotes a change in this version (February 2021)
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06015-1 General

11 Description

This Section specifies requirements for supply of ready mix concrete to the City of
Saskatoon for placement by its own forces or its agents.

The work includes the supply of all constituent materials, handling, mixing, delivery and
discharge at the construction site(s).

1.2 Related Work

Ready Mix Concrete - Section 06005

06015-2 Specific Requirements

21 Materials
211 Ready Mixed Concrete

To the requirements as per Section 06005, Ready Mixed Concrete.

2.2 Supply
221 Days of Work

Normal days of work for the supply of ready mixed concrete shall be 5 days a week,
Monday to Friday.

2.2.2 Hours of Work

Hours of delivery will be between 7:00 a.m. and 5:00 p.m., Monday through Friday.
Exceptions to the scheduled hours of work will be agreed upon by both parties 24 hours
prior to the time of supply. During inclement weather, deliveries will be confirmed on the
day of delivery. The number of delivery trips will be minimized by using the largest truck
reasonable for that size of a load, unless smaller trucks are specified for a delivery
location due to access constraints.
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223 Ordering of Ready Mixed Concrete

The City will place orders for concrete before 4:30 p.m. prior to the day of delivery,
specifying quantity, location(s), and time when concrete is to be delivered.

224 Truck Routes for Heavy Loads

Vehicles used in the delivery of Ready Mix Concrete will be governed by the City of
Saskatoon Traffic Bylaws. A plan marked Schedule No. 8 in Division 0, Section 00705
(General Conditions) shows routes to be used by vehicles with a gross weight in excess
of 5,000kg.

Concrete delivery trucks will use the routes on Schedule No. 8, City of Saskatoon Truck
Route Map for delivery of concrete from the plant to a point closest to the delivery site.
The Engineer reserves the right to establish the truck routes.

225 Supply

Further to General Conditions Section 00705-22, if the Seller fails to supply the
specified materials or meet provisions under this section, the City may without
terminating this contract;

1. Secure other sources of supply immediately upon written notice to the
Contractor, until the Contractor can demonstrate that their product meets
specifications and provision under this Section. The City shall deduct from the
Contractor’s payment an incremental cost to secure an alternate supply. The
total contract price shall be reduced accordingly.

2. Terminate acceptance of materials immediately upon written notice to the
Contractor until the Contractor can demonstrate that their product meets
specifications and provisions under this section. The City shall deduct from the
payment due the Contractor damages resulting from lost production and or delay
in schedule.

3. Deduct from the payment due the Contractor damages resulting from lost
production and or delay in schedule for plant breakdown.
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2.2.6 Waiting Time

Discharge time will include a time allotment on a site the greater of 15 minutes or 10
minutes per cubic metre. Site arrival times will be noted on the delivery slip and verified
by a City representative on site.

2.3 Payment Adjustments

2.3.1 Materials

Payment reductions will be used to adjust the contract unit price for materials not
complying with the specification limits. Payment reductions and specification limits are
specified in Section 06005, Ready Mixed Concrete.

All payment adjustments will be determined on the basis of individual test results. The
quantity of material represented by a single test lot will not exceed the quantity of
material delivered on the test day, up to and including the test load. Reduced payment
for more than one deficiency on any test lot will be based on the reduced payment and
not the original price.

06015-3 Measurement and Payment

3.1 Type 10 Concrete

Two payment items have been included for the supply and delivery of Type 10 ready
mixed concrete based on an order equal to, or greater than 3 cubic metres and an order
less than 3 cubic metres.

Measurement and payment of Type 10 ready mixed concrete will be by the cubic metre
at the unit price per cubic metre (base price). The unit price per cubic metre will be
based on the corresponding payment item.

3.2 High-Early Strength Additive

Measurement and payment for high-early strength additive will be at the tendered unit
price per each 1% by weight per cubic metre and will be paid in addition to the base unit
price for Type 10 Concrete.
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3.3 Excess Waiting and Discharge Time

Waiting and discharge time in excess of that specified in Section 2.2.6 will be paid as
“‘waiting time” at the unit price per hour. Excess waiting and discharge time will be
measured to the nearest minute.

06015-4 Quality Control Documentation

An integral part of the quality assurance testing program is the ongoing verification of
concrete quality by the Contractor as part of a daily quality control program. The basis
of payment adjustment as per Section 06015-2.3 includes only the concrete supplied on
the day of the quality assurance test. This means that more emphasis will be placed on
documented procedures that the Contractor has in place for ongoing monitoring of
concrete quality.

Of primary interest is the daily verification of air entrainment. As part of the tender
submission the Contractor will be required to submit:

1. A brief summary of their quality control program that will be in place during the
contract.
2. A sample of daily logs for air entrainment testing and/or other quality control

testing initiated by the Contractor.

The proposed quality control program will be considered in the evaluation of the
tenders.

06015-5 Dumping of Excess Material

Excess material is to be properly disposed of. Dumping of material in back lanes or
vacant lots will not be allowed.

End of Specification 06015
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06020-1 General

The General Conditions, Specific Conditions and Instructions to Bidders form an integral
part of this Specification and are to be read in conjunction herewith.

06020-2 Scope

The Contractor shall provide all materials, labour, equipment and incidentals necessary
to complete the work of this trade. The work shall consist of supplying and storing
aggregates, reinforcing steel, cement and admixtures, building forms and falsework,
placing reinforcing steel, mixing concrete and placing in forms, finishing surfaces,
protection, curing and cleanup all as specified.

06020-3 Concrete Production and Delivery

All concrete shall be centrally manufactured with a controlled mix designed to produce
the requirements specified herein. Components shall be separately measured by dry
weight and batched at a batching plant. Concrete components, admixtures, storage,

handling, mixing and delivery shall all be in accordance with CSA Specification A23.1.

e The Contractor shall submit a copy of all delivery slips to the Engineer.

e All concrete at or below ground level shall be made with Portland Sulphate
Resisting Cement.

e Concrete shall develop a 28 day compressive strength as shown on the drawings
or stated elsewhere in the Specifications.

e The maximum size of aggregate for all concrete shall be 38 mm except where a
reduction in size is required for proper finishing or is otherwise specified.

e Air entraining agent shall be added to all concrete to produce an air content of
5% - 8% by volume.

e Water/cement ratio shall not exceed 0.50 by weight.

e Slumps shall be in accordance with Table 8 of CSA Specification A23.1.

06020-4 Concrete Construction

All phases of concrete construction work including forming, bedding, placement, finish,
curing and protection shall be in accordance with CSA Specification A23.1.
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Type of finish shall be as specified on the drawings. Approved curing compound shall
be used on all concrete placed at or above ground level.

06020-5 Reinforcing Steel

Reinforcing steel shall be as shown on the drawings. Before ordering steel, all order
lists and bending diagrams shall be submitted for approval by the Engineer, and no
materials shall be ordered until such lists and bending diagrams have been approved.

Bars shall be intermediate grade deformed steel billet bars conforming to current CSA
Specifications.

Mesh shall be welded steel wire fabric for concrete reinforcement conforming to the
current CSA Specifications.

Details of construction with reinforcing steel including care and handling, cleaning,
bending, placing, spacing, splicing and concrete protection shall be in accordance with
CSA Specification A23.1.

06020-6 Testing
All testing shall be carried out in accordance with CSA Specification A23.2.

The Contractor shall, at his own expense, undertake all tests necessary for concrete
mix design, and for this purpose shall engage an independent testing laboratory
approved by the Engineer. Test results shall be submitted to the Engineer not less than
7 days prior to commencement of concrete construction.

Field Tests for concrete quality shall be the responsibility of the Engineer. The
Contractor shall provide unhindered access to the work for purposes of inspection and
selection of samples. The Owner shall pay for all field testing but there shall be no
charge to the Owner for any materials taken for testing purposes.

All aspects of field tests for concrete quality shall be in accordance with CSA
Specification A23.1.

End of Specification 06020
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06025-1 Material

11 Composition and Properties

The ingredients of liquid membrane-forming compounds (curing compounds) shall not
be toxic or dangerously inflammable. Use of benzene, toluene, carbon tetra-chloride,
ethyl alcohol, or other toxic materials shall not be permitted.

The compound shall contain a temporary colour indicator which shall be readily
distinguishable from the concrete surface for at least four hours after application. The
colour shall become inconspicuous within seven days after application.

1.2 Character of the Film

The compound shall adhere to damp concrete and shall form a continuous coherent film
when applied at the specified rate of application.

When dry, the covering shall be continuous, flexible, and without breaks or pin-holes
and shall remain as unbroken film for at least seven days after application to the
laboratory specimen. The liquid membrane-forming compound shall not react
deleteriously with the concrete.

1.3 Consistency

The liquid membrane-forming compound (curing compound) shall be of such
consistency that it can be readily sprayed to a uniform coating at temperatures above
5°C by means of atomizing nozzles. When sprayed on the vertical face of a damp
concrete block in the laboratory at the manufacturer's specified rate of application, it
shall not run or sag.

14 Storage Stability

The membrane-forming compound shall be storable for at least three months without
deterioration and shall resist freezing.

The compound shall not settle to the extent that it cannot be readily restored to
uniformity by moderate stirring or agitation by compressed air.
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1.5 Drying Time

When applied to a damp concrete surface at the specified rate of application, the
membrane-forming compound shall feel dry to touch in not more than four hours. When
dried, the compound shall not be tacky or track off the concrete when walked upon, or
impart a slippery surface to the concrete.

1.6 Moisture Retention

When tested in the water retention test, the liquid membrane-forming compound shall
restrict the loss of water present in the test specimen at the time of application of the
curing compound to not more than 0.04 grams per square centimetre of area.

06025-2 Certification of Material

Bidders shall submit a letter, in duplicate, from the manufacturer and from an approved
testing laboratory certifying that the curing membrane meets the accompanied
specification. Bidders shall also provide the following information:

Resistance to early rainfall.

Moisture loss in grams per square centimetre, for periods of one to seven days
exposure time with various rates of applications in square metres per litre at 40°C
and 30% relative humidity.

1. Percentage of solids.

2. Specific gravity at 25°C.
3. Reflective index at 25°C.
4. Flash point.

5. Viscosity at 5°C.

6.

7.

End of Specification 06025
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06030-1 General

1.1 Work Included

This Section covers the supply and placing of unit paving required for the work.
1.2 Examination

Examine the work of other Sections upon which the work of this Section depends and
correct any defects that exist before the work commences.

1.3 Layout Work

All work shall be laid out by the Contractor who shall be fully responsible for the
accuracy thereof.

1.4 Testing

Testing shall be carried out as indicated in General Conditions.

Test may include a Standard Proctor Density.

06030-2 Products

21 Unit Pavers

Pavers set in sand shall be as specified on the detail sheet and Drawings

Pavers shall have a minimum compressive strength of 50MPa and a maximum water
absorption of 5%.

2.2 Granular Particles

Bedding Sand shall be normal weight sand meeting the gradations listed in Section
03001-3.2.11 “Bedding Sand”. Masons sand or dune sand are unacceptable.

Specifications for base course aggregate are contained in Aggregates Specifications
Section 03001-3.2.2.
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06030-3 Execution

3.1

1.
2.

3.2

O 0N

Construction of the Base Course

The finished subgrade shall be approved before placement of any base course.
The base course shall be spread in layers which, when compacted, will not
exceed 150mm.

The base course shall be compacted with suitable compaction equipment that
will ensure a minimum 98% of ASTM Designation D1557.

The base course shall be shaped to grade and cross-section with an allowable
local tolerance of 15mm.

Paver Installation

Spread sand to ensure a 25mm depth of the sand bed after installation of unit
pavers.

Avoid walking on screeded surface.

Install pavers true to grade and free of any movement.

Verify paver patterns with Project Manager prior to installation.

Begin installation from a base line for pavers laying pavers directly on the
screened sand in the patterns indicated.

Joint between pavers and edges should be as shown on the detail sheets and
drawings to achieve the design pattern shown.

Where required, cut paver units to fit accurately, neatly, and without damaged
edges.

Vibrate the pavers to their final level with two or three passes of a vibrating plate
compactor.

Spread and sweep, dry, sharp sand into the joints and vibrate down.

Spread sand over surface of pavers and broom sand into joints. Finish by gently
washing and sweeping clean.

End of Specification 06030
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06040-1 General

11 Description

The Contractor, unless otherwise specified, shall provide all labour, plant, equipment
and material together with all proper and required facilities for the construction in an
expeditious and workmanlike manner of cast-in-place concrete sign bases and other
related work all in accordance with these specifications and accompanying plans.

1.2 Related Work Elsewhere

Ready Mixed Concrete: Section 06005.
06040-2 Materials
All materials used for the sign base construction shall be approved by the Engineer.

Reinforcing bars must be deformed bars of the dimensions shown on the drawings. It
must be clean and free from defects, kinks, loose rust or mill scale at the time the
concrete is placed. Any coatings of hardened concrete are to be removed from the
steel.

Bar reinforcing must meet C.S.A. G30.12, deformed bars; grade 400 for all bars except
ties may be grade 300.

06040-3 Equipment

All tools, machinery, plant and equipment used in handling materials and executing any
part of the work, shall be subject to the approval of the Engineer. All such equipment
shall be maintained in efficient working order and where any of the machinery, plant or
equipment is found to be unsatisfactory, it shall be improved or replaced by the
Contractor to the satisfaction of the Engineer.

06040-4 Execution

The City of Saskatoon will carry out the necessary survey work to provide sign base
locations and elevations.

The Contractor shall sawcut the asphalt surface or concrete sidewalk (where
necessary) to provide a smooth, well defined limit at the surface of the excavation. All
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underlying material shall be removed to the depth and limits set out in the drawings or
specified by the Engineer. The sides and floor of the excavation shall be hand shaped
to provide smooth, true vertical surfaces to act as the concrete form. The Contractor
shall ensure that sufficient clearance is provided between the reinforcing bars and the
excavation walls and floor.

The Contractor shall supply, place and secure the reinforcing steel assemblies in the
excavation. The anchor rods, which form part of each assembly will be supplied by the
Owner. They shall be placed and maintained by the Contractor in correct vertical and
horizontal alignment. Tolerances shall be + 10mm in horizontal location and + 6mm in
vertical elevation. Failure to meet these tolerances will result in the Contractor, at his
own expense, removing and reconstructing the concrete sign base.

Prior to concrete placement, the Contractor shall place the required plastic pipe and
electrical ground rod as per the plans or Engineer's direction. The ground rod wire
leading to the top of the base through the 50mm plastic pipe shall also be installed.
Care must be taken to ensure that the ends of the plastic duct are not plugged with
concrete during pouring. The ground rod assembly will be supplied by the Owner.

The Engineer shall be informed upon completion of setting the rebar cage and anchor
bolts and prior to concrete placement so as an inspection can be carried out.

The Contractor shall supply and place 30.0MPa, Type 5 (sulfate resistant) concrete for
the bases. If required, calcium chloride may be added to prevent freezing; the amount
not to exceed 2%.

The Contractor shall properly vibrate the concrete during placing to prevent voids. The
upper surface shall be placed flush with the surrounding asphalt or concrete surface.
The exposed surfaces shall be trowelled smooth then given a fine brushed finish. The
Contractor shall spray all exposed concrete surfaces with Tri-Cote (or approved equal)
concrete curing compound.

During freezing weather, the Contractor shall cover each base with an insulating
material for a period of 7 days to prevent the concrete from freezing.
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06040-5 Utilities Clearance

Before starting any construction or excavation, the Contractor shall be responsible for
determining, at his expense, the actual location and elevation of all sewer, water and
gas mains or lines, electric light, power, telephone or telecommunications, duct or other
such structures or utilities which may exist in the area of the proposed work.

The Contractor shall be responsible for notifying the respective utility at least 48 hours
in advance of his intention to carry out operations in the vicinity of the said utility and if
required, shall pay for any services supplied for locating of these utilities.

Where construction is required over or adjacent to other services, the method of
construction used shall be agreeable to the Engineer and the Utility Authorities
concerned.

The Contractor shall be responsible for any damage to existing buried or overhead
services resulting from the failure of the Contractor to obtain appropriate clearances or
take appropriate precautions when working in the presence of existing services.

06040-6 Maintenance of Site Conditions

During construction, the Contractor shall keep the construction site properly signed and
as neat and tidy as possible for the safety of the general public. Where, in the opinion
of the Engineer, the Contractor fails to provide proper site maintenance, he shall clean
up the site before any additional work is done.

Before leaving the job site, the Contractor shall ensure that all surfaces involving
trenching or excavating are restored to their original condition.

The Contractor shall remove any excess material and ensure the construction area is
left neat and tidy.

In addition, the Contractor shall furnish the City of Saskatoon with one set of plans
suitably marked to show the as built layout for all underground construction.

06040-7 Measurement and Payment

Payment for the construction of the required concrete sign bases will be on a lump sum
basis for the price stipulated. This price shall be full compensation for saw cutting,
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excavation and disposal of underlying material, supply and placing rebar and concrete,
placing anchor bolts, ground rods and plastic pipe and maintaining and cleaning the
site.

End of Specification 06040
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06041-1 General

11 Description

The Contractor, unless otherwise specified, shall provide all labour, plant, equipment
and material together with all proper and required facilities for the construction in an
expeditious and workmanlike manner of cast-in-place concrete sign bases and other
related work all in accordance with these specifications and accompanying plans.

1.2 Related Work Elsewhere

Ready Mixed Concrete: Section 06005.
06041-2 Materials
All materials used for the sign base construction shall be approved by the Engineer.

Reinforcing bars must be deformed bars of the dimensions shown on the drawings. It
must be clean and free from defects, kinks, loose rust or mill scale at the time the
concrete is placed. Any coatings of hardened concrete are to be removed from the
steel.

Bar reinforcing must meet C.S.A. G30.12 M, plain finish new billet deformed steel.
06041-3 Equipment

All tools, machinery, plant and equipment used in handling materials and executing any
part of the work, shall be subject to the approval of the Engineer. All such equipment
shall be maintained in efficient working order and where any of the machinery, plant or
equipment is found to be unsatisfactory, it shall be improved or replaced by the
Contractor to the satisfaction of the Engineer.

06041-4 Execution

The City of Saskatoon will carry out the necessary survey work to provide sign base
locations and elevations.

The Contractor, where necessary, shall sawcut asphalt surfaces or concrete sidewalk to
provide a smooth, well defined limit at the surface of the excavation. All underlying
material shall be removed to the depth and limits set out in the drawings or specified by
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the Engineer. The Contractor shall supply, place and secure the reinforcing steel
assemblies in the excavation. The anchor rods, which form part of each assembly will
be supplied by the Owner. They shall be placed and maintained by the Contractor in
correct vertical and horizontal alignment. Tolerances shall be £ 10mm in horizontal
location and £ 6mm in vertical elevation. Failure to meet these tolerances will result in
the Contractor, at his own expense, removing and reconstructing the concrete sign
base.

The Engineer shall be informed upon completion of setting the rebar cage and anchor
bolts and prior to concrete placement so as an inspection can be carried out.

The Contractor shall supply and place 25.0MPa, Type 5 (sulfate resistant) concrete for
the bases. If required, calcium chloride may be added to prevent freezing; the amount
not to exceed 2%.

The Contractor shall properly vibrate the concrete during placing to prevent voids. The
upper surface shall be placed flush with the surrounding asphalt or concrete surface.
The exposed surfaces shall be trowelled smooth then given a fine brushed finish. The
Contractor shall spray all exposed concrete surfaces with Tri-Cote (or approved equal)
concrete curing compound.

During freezing weather, the Contractor shall cover each base with an insulating
material for a period of 7 days to prevent the concrete from freezing.

06041-5 Utilities Clearance

Before starting any construction or excavation, the Contractor shall be responsible for
determining, at his expense, the actual location and elevation of all sewer, water and
gas mains or lines, electric light, power, telephone or telecommunications, duct or other
such structures or utilities which may exist in the area of the proposed work.

The Contractor shall be responsible for notifying the respective utility at least 48 hours
in advance of his intention to carry out operations in the vicinity of the said utility and if
required, shall pay for any services supplied for locating of these utilities.

Where construction is required over or adjacent to other services, the method of
construction used shall be agreeable to the Engineer and the Ultility Authorities
concerned.
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The Contractor shall be responsible for any damage to existing buried or overhead
services resulting from the failure of the Contractor to obtain appropriate clearances or
take appropriate precautions when working in the presence of existing services.

06041-6 Maintenance of Site Conditions

During construction, the Contractor shall keep the construction site properly signed and
as neat and tidy as possible for the safety of the general public. Where, in the opinion
of the Engineer, the Contractor fails to provide proper site maintenance, he shall clean
up the site before any additional work is done.

Before leaving the job site, the Contractor shall ensure that all surfaces involving
trenching or excavating are restored to their original condition.

The Contractor shall remove any excess material and ensure the complete construction
area he is working in is left neat and tidy.

In addition, the Contractor shall furnish the City of Saskatoon with one set of plans
suitably marked to show the as built layout for all underground construction.

06041-7 Measurement and Payment

Payment for the construction of the required concrete sign bases will be on a lump sum
basis for the price stipulated. This price shall be full compensation for saw cutting,
excavation and disposal of underlying material, supply and placing rebar and concrete,
placing anchor bolts, and maintaining and cleaning the site.

End of Specification 06041
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06050-1 Description

The work shall consist of supplying all labour, plant, equipment and material for the
fabrication and installation of precast concrete barriers in accordance with this
Specification, the construction drawings provided herein and the General Requirements.

06050-2 Materials

2.1 Qualifications

The manufacturer is to be CSA certified for Precast Structural Concrete Products under
CSA A251 or shall adhere to the specifications as set out under CSA A251. Adherence
to the CSA A251 specifications shall be monitored by an independent consultant
supplied by the City.

2.2 Concrete

A minimum compressive strength of 35MPa shall be used in fabricating precast
concrete barriers.

Cement used on the work shall be Type 1 Portland Cement and conform to current CSA
Specifications.

The consistency for hand placed concrete shall be such that the slump shall not exceed
80mm or be less than 25mm.

An approved air entraining agent shall be used in all concrete and shall comply with the
Specifications for Air Entraining Admixture for Concrete (A.S.T.M. Designation: C-260)
and used in strict accordance with the manufacturer's recommendations. The air
entrainment limits shall be between 5 to 8 percent by volume as determined in
accordance with C.S.A. A 23.2.18.

Ready mixed concrete shall conform in every respect to all specifications herein
contained and with the "Standard Specifications for Ready Mixed Concrete" (A.S.T.M.
Designation: C-94 or C.S.A. A 23.1.13) and shall further be subject to any additional
written directions that the Engineer may deem necessary to ensure the obtaining of
concrete of the quality specified.
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2.3 Concrete Testing

During the progress of the work, test cylinders will be taken to determine the quality of
the concrete. Concrete tests will be done by a Testing Laboratory approved by the
Engineer.

1. The Contractor shall, at his own expense, supply the following tests.
2. Slump Test
3. Air Entraining Test

Set of three (3) test cylinders. One cylinder will be broken at seven (7) days and two
test cylinders will be broken at twenty-eight (28) days.

The Contractor shall provide, at his own expense, materials and facilities as the
Engineer may require for carrying out the above mentioned tests.

The fresh concrete will be sampled in accordance with A.S.T.M. Designation: C-172 or
C.S.A.A23.2.21.

Concrete with a slump greater than 75mm shall be rodded. Concrete with slump of
25mm to 75mm may be rodded or vibrated. Concrete with slump of less than 25mm shall
be consolidated by vibration.

The concrete supplied shall have a basic minimum specified compressive strength of
twenty-eight (28) days. The average of the two (2) cylinders of any single test broken at
twenty-eight (28) days shall be equal to or greater than the specified strength at
twenty-eight (28) days. No more than one (1) test in ten (10), and no two (2) consecutive
tests shall be below the specified strength.

2.4 Reinforcing Steel

Reinforcing steel shall be fabricated from deformed bars and/or welded wire mesh
conforming to the requirements of CSA Standard G30.12-M and conforming to the
grade shown on the plans. (A.S.T.M. Designation: A-615, Grade 40).
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2.5 Miscellaneous Metals

Miscellaneous metals shall conform to the requirements of A.S.T.M. Designation: A-36
or better.

2.6 Protective Coatings for Exposed Metal

Connectors - coupling inserts shall be completely galvanized with not less than 600g/m?
as per C.S.A. G164-M.

06050-3 Construction, Workmanship and Procedures

3.1 Forms

Forms shall be true to shape, lines and dimensions as called for on the drawings. They
shall be substantial and tight to prevent leakage of moisture. Maximum tolerance for
final dimensions is as indicated on plans, or where not indicated £3mm.

The face of the forms shall be treated with a release agent to ensure that stripping of
the forms may be carried out without damage to the concrete. Care shall be taken to
maintain all embedded steel will be free of the release agent.

3.2 Reinforcing Steel

All reinforcing steel shall be accurately placed in the positions shown on the plans, and
shall be retained in such positions by means of bar accessories and wires so that the
bars shall not be moved out of alignment during or after the pouring of concrete. The
reinforcing steel shall be free from mud, oil, releasing agents or other nonmetallic
coatings that adversely affect the bonding capacity.

The maximum permissible tolerance for location of the reinforcing steel shall be +5mm
of the location shown on the plans.

The minimum clear cover for reinforcing steel in concrete shall be 40mm or as stated in
CAN3-A23.3-M84.

3.3 Concrete Compaction (Vibration)

The concrete shall be thoroughly compacted by mechanical vibrators during casting.
The concrete will be worked around reinforcement, embedded fixtures and into the
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corners of the forms. Internal vibrators or form vibrators may be used at the
manufacturer's discretion. Care shall be exercised to avoid over vibration that causes
aggregate segregation.

3.4 Curing
3.41 Moist Curing

The surfaces of fresh concrete shall be kept continuously moist for a period of at least 7
days and are protected against the harmful effects of sunshine, drying winds, cold
running water, surface water and mechanical shock. The temperature of the concrete
shall be kept at 20°C for not less than 7 days.

3.4.2 Steam Curing

If steam curing is used to maintain a daily cycle of casting, the following criteria for
curing shall be adhered to:

1. The maximum rate of temperature rise of the concrete is 20°C per hour.
2. The maximum temperature to which the concrete is raised is 70°C.
3. The maximum rate of cooling is 20°C per hour.

Immediately after stripping of forms, the members shall be steam cured for an additional
12 hours at a temperature of not less than 65°C.

After completion of moist curing or steam curing, the members are stored and allowed
to dry out for a further period of 7 days prior to being put into service.

3.5 Concrete Finishing

Honeycomb spots, holes, broken corners and edges, and other concrete spalls shall be
repaired by thoroughly cleaning the area, applying an approved bonding agent, and
carefully filling with a grout of cement and fine aggregate mixed in proportions to obtain
a strength equivalent to that of the concrete being repaired. (35MPa) The resulting
surfaces shall be smooth and uniform.
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3.6 Concrete Sealer

The concrete barrier shall be sealed using penetrating sealer specified by the Engineer.
The entire surface area shall be sealed.

The concrete surface should be dry and free of oils, grease, dirt, wax and other
contaminates considered as detrimental to the penetration of the sealer. New concrete
shall be cured to at least 80% of the design strength before the first coat of the sealer is
applied. New concrete shall be satisfactorily cleaned using forced air or water.

Application: The penetrant sealer may be applied with a roller, brush or sprayer. At
least two coats will be required for a proper coverage. All manufacturer's specifications
shall be adhered to with inspection to application.

Table 1: Product Application

Duralane 40
Chemtrete BSM-40
Permaseal 444
Drytrete 40

Hydrozo Silane |40 m
Hydrozo Silane | 40 IPA
Capseal X
Capseal U

06050-4 Handling, Storage and Delivery

Care shall be taken in the handling, storage and delivery of completed precast units to
avoid damage. Damage to units prior to acceptance by the City at the point of
installation, shall be rectified by the supplier at no extra cost to the City.

06050-5 Installation
The units shall be installed as shown on the construction drawings.

A smooth vertical profile shall be maintained along the top of the concrete barriers. It
may be required to place steel shims underneath the units to compensate for any
depressions in the roadway's profile. Hand pack grout will be required where a gap of
more than 10mm results between the underside of the unit and the roadway surface.
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06050-6 Payment

Precast concrete barriers are paid for at the unit rate per 2.5 metre unit. A separate unit
price will apply to the supply of the transition and terminal ends. Payment for the supply
shall be full compensation for all labour, materials and equipment required to fabricate
the barriers and deliver to installation site.

A separate unit price will cover the installation of each unit at the location specified by
the Engineer.

End of Specification 06050
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06051-1 Description

The work shall consist of supplying all labour, plant, equipment and material for the
fabrication and installation of precast concrete curbing in accordance with this
Specification, the construction drawings provided herein and the General Requirements.

06051-2 Materials
2.1 Concrete

A minimum compressive strength of 35 mPa shall be used in fabricating precast
concrete curbing.

Cement used on the work shall be Type 1 Portland Cement and conform to current CSA
Specifications.

The consistency for hand placed concrete shall be such that the slump shall not exceed
80 mm or be less than 25 mm.

An approved air entraining agent shall be used in all concrete and shall comply with t