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___
INTRODUCTION

Winnipeg James Armstrong 

Richardson International Airport 

• City of Winnipeg – 0.5 million 

inhabitants

• Winnipeg Airport – 4.3 million 

passengers annually

• Two runways

• 13-31

• 18-36

• Number of taxiways and 

aprons 
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INTRODUCTION

Runway 13-31

• Length 2,650 m

• Width 60 m

• Main intersection with Runway 

18-36

• Seven intersections with 

taxiways

• Initially asphalt and concrete 

pavement surface

• Very complex pavement 

structure
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• Owner – Winnipeg Airports Authority Inc.

• Civil Consultant – Avia NG Inc.

• Geotechnical Consultant – Golder Associates Ltd.

• Contractor – Maple Leaf Construction Ltd.
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INITIAL PAVEMENT EVALUATION

Review of existing documentation

Pavement visual condition inspection

Initial pavement rehabilitation design 
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INITIAL PAVEMENT EVALUATION

Review of existing documentation

• As constructed drawings 2012

• Bump repair report 2007

• Wheel path rutting report 1994

• Scope of work 2018

• Aircraft traffic data 2018

• Tender specifications

• Runway 13-31 roughness survey

• Friction testing report 2017
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INITIAL PAVEMENT EVALUATION

• Runway condition inspection

• Inspection on October 16, 2018

• Golder – pavement visual condition

• Avia NG Inc. – drainage and electrical work
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INITIAL PAVEMENT EVALUATION

Pavement visual condition inspection
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INITIAL PAVEMENT EVALUATION

Typical asphalt pavement distresses

• Longitudinal and transverse cracking

• Random cracking

• Frost heaving

• Raveling and few low severity potholes

• Polished surface

• Bumps and cracking at concrete/asphalt 

interface
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INITIAL PAVEMENT EVALUATION

Typical concrete pavement distresses

• Spalled joints

• Localized slab cracking

• Corner breaks

• Scaling

• Polished surface

• Section 9 – concrete cracking and shattering
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INITIAL PAVEMENT EVALUATION

• Initial pavement design recommendations

• Asphalt surface over the entire runway

• Required PLR 12

• Structural improvement needed

• High quality asphalt mixes required

• Generally asphalt - mill asphalt 0 to 50 mm and overlay with 

100 mm new HMA

• Generally concrete

• Replace cracked slabs

• Slightly scarify and overlay with 100 mm new HMA

• Repair severe cracks at the interface PCC/HMA
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GEOTECHNICAL INVESTIGATION

• Advancing 17 boreholes 2.0 m deep

• Identifying type and condition of pavement layers 

and subgrade soils

• Obtaining cores for visual inspection

• Obtaining samples for laboratory testing
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GEOTECHNICAL INVESTIGATION

Borehole Location Plan 
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GEOTECHNICAL INVESTIGATION

• Soils – generally silty clay

• Low to medium and localized high frost 

susceptibility

• Variable moisture content

• Generally good quality granular materials –

base and subbase 

• Some had high moisture content
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GEOTECHNICAL INVESTIGATION

Ground Penetrating Radar (GPR) survey

• January 2019

• Four lines along the runway length and 9 

transverse lines across the runway

• Determine thicknesses and types of 

pavement layers

• Continuous layer profiles

• Calibrated against borehole results



___
GEOTECHNICAL INVESTIGATION

Ground Penetrating Radar (GPR) Survey
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GEOTECHNICAL INVESTIGATION

Ground Penetrating Radar (GPR) Survey



___
PAVEMENT DESIGN
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ADVANCED ASPHALT TECHNOLOGY

Paving specifications

• Asphalt paving

• Tack coat

• Concrete paving

• Granular base

• Subbase

• Subgrade preparation
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ADVANCED ASPHALT TECHNOLOGY

Asphalt paving

• Performance graded asphalt cement PG 64-

37 Polymer Modified

• Testing to meet AASHTO M320 requirements

• Sampling and storage for potential further testing

• Aggregates properties

• PSV testing
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ADVANCED ASPHALT TECHNOLOGY

Mix Design - Gradation
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ADVANCED ASPHALT TECHNOLOGY

Mix Design - Aggregates



___
ADVANCED ASPHALT TECHNOLOGY

Mix Design – Mix Characteristics
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ADVANCED ASPHALT TECHNOLOGY

Mix Design - VMA
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ADVANCED ASPHALT TECHNOLOGY

Construction

• Paving in echelon required

• Use of Material Transfer Vehicle (MTV) 

ShuttleBuggy®

• Tightened construction tolerances

• Compaction tightened

• 98 % of laboratory Marshall density for the mat

• 97 % for the  joints
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ADVANCED TECHNOLOGY

Paving specifications

• Concrete pavement

• Compressive strength 35 MPa

• Dowel bars and tie bars in the joints

• Granular base and subbase

• Updated gradations

• Tightened compaction
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CONSTRUCTION

Concrete Surface Preparation
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CONSTRUCTION

GlasGrid® Installation
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CONSTRUCTION

GlasGrid® Installation
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CONSTRUCTION

Joint Construction
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CONSTRUCTION

Joint Construction
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CONSTRUCTION

Material Transfer Vehicle 
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Material Transfer Vehicle

CONSTRUCTION
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CONSTRUCTION

Material Transfer Vehicle



___
CONSTRUCTION

Echelon Paving
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CONSTRUCTION

Compaction
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CONSTRUCTION

High quality mat produced with v. tight joints
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CONSTRUCTION

Concrete Paving 
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CONSTRUCTION

Concrete Paving 
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CONSTRUCTION

Granular Subbase
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SUMMARY

Pavement Rehabilitation on Runway 13-31

• Very complex existing pavement structure

• Initial pavement evaluation

• Geotechnical investigation and GPR survey

• Pavement design

• PLR 12

• Uniform asphalt surface

• Paving specification improvements

• Construction 
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SUMMARY

Advanced Asphalt Technology

• PG 64-37 Polymer Modified asphalt cement

• Better quality aggregates

• Improved mix design

• Construction 

• MTV’s

• Echelon paving

• Tighter compaction including joints

• Tight smoothness requirements

• Good quality asphalt mat

• Better performance anticipated 



THANK YOU !

QUESTIONS ?

Ludomir_Uzarowski@golder.com


