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1 Introduction 

1.1 Background 

The Halifax Regional Municipality’s (HRM) 
road network plays a vital role serving local 
residents and the business sector, while 
providing an integral link with the region. It is 
comprised of approximately 3760 lane 
kilometres of paved (asphalt and chipseal) 
arterial, collector and local streets and roads. 
The maintenance and rehabilitation of this 
road network requires a well-structured, 
coordinated, and proactive approach to 
managing infrastructure assets to meet the 
desired levels of service.   

The collection of pavement surface condition data is an important input to HRM’s 
pavement asset management program. The information is used to support a number of 
business processes that includes: 

• Developing long term investment plans; 

• Establishing prioritized annual capital plans; 

• Identifying rehabilitation and maintenance treatment options; 

• Monitoring and reporting on the level of service; 

• Planning routine maintenance activities; and 

• Reporting accomplishments to council. 

1.2 Guide Objective and Scope 

This rating guide documents the field data collection procedures and specifications for 
collecting the following types of pavement surface condition data: 

a) Surface Distress; 

b) Roughness; and  

c) Rut Depths. 



 Pavement Surface Condition Rating Guide 
 

P a g e  | 2 Transportation and Public Works 

The objective of the guide is to ensure that pavement condition data collection activities 
are conducted consistently to help ensure accurate and repeatable data.  

The rating guide incorporates best practice, including the ASTM / AASHTO guidelines 
and standards and the Transportation Association of Canada’s IRI Data Collection and 
Reporting best practices. 

1.3 Guide Format 

The guide is structured according to the following sections: 

• Section 1 -  Introduction; 

• Section 2 -  Pavement Surface Condition Surveys; 

• Section 3 -  Surface Distress Ratings; 

• Section 4 - Pavement Roughness and Rut Depth; 

• Section 5 -  Quality Control and Assurance; 

• Section 6 -  File Specifications. 
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2 Pavement Condition Surveys 

This section outlines the data and operational requirements for the pavement condition 
surveys. 

2.1 Overview 

Network level pavement surface condition surveys are conducted on a cyclical basis for 
HRM’s paved street network as shown in Table 1. These cycles may be revised following 
the surveys conducted in 2018 and familiarization with the Pavement Management 
System.  

Table 1: Halifax Survey Coverage 

Road Classification Survey Cycle 

Arterial 
Major Collector 
Minor Collector 

2 years 
 

Local 2 years 

 
The surveys capture the severity and density of several surface distress types within 
each surveyed lane, rut depth and roughness measurements in each wheel path, and 
digital images of the street right-of-way. 

The lanes to be surveyed are as follows: 

• Two Lane Streets – single designated lane 

• Multilane Streets – outside lane in both directions 

The surveys are guided by the contractor’s quality control processes and HRM’s quality 
assurance processes to ensure that collected data is accurate, repeatable, and of 
consistent quality and integrity from year to year and between contractors. 

2.2 Surface Distress 

The surface distress surveys are determined in accordance with ASTM D6433-18 
Standard Practice for Roads and Parking Lots Pavement Condition Survey. Specific 
exceptions to this standard are noted in Section 3.  
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The distress ratings are collected continuously over the entire travel lane and reported 
at 50 metre intervals. Sampling, as per ASTM D6433-18 is not applied. 

Table 2 summarizes the seven distress types that are included in the HRM surveys. 

Table 2: Halifax Distress Types 

Category Distress Types to be Rated 

Cracking (1) Alligator, (2) Edge, (3) Longitudinal, (4) Transverse  

Defects (5) Bleeding, (6) Potholes 

Other (7) Patching & Utility Cut 

 

The following surface distress rating techniques are permitted: 

• Video Based - planar-view digital pavement images of the travel lane using high-
resolution monochrome digital cameras and a synchronized strobe lighting 
system. Rating is performed during post processing, using the 2D pavement 
imagery and viewing / analysis software to visually identify and classify the 
distress types; or 

• Fully Automated – 3D Laser Crack Measurement System (LCMS) and crack 
detection / analysis software. Rating is performed during post processing using 
automated distress detection software to detect and classify the distress types. 

Windshield surface distress rating, while the vehicle is traversing the roadway are not 
permitted. 

2.3 Roughness 

Longitudinal profile roughness measurements are collected continuously in each wheel 
path using an inertial profiler system, which is ASTM E950 and AASHTO M 328 
compliant. The longitudinal profiles are post-processed to produce International 
Roughness Index (IRI) measurement that are reported at 50 metre intervals for each 
wheel path. 

2.4 Rutting 

Transverse profile elevation measurements are collected continuously across the travel 
lane. The transverse profiles are post-processed to produce rut depth measurements 
that conforms to ASTM E1703 and reported at 50 metre intervals for each wheel path. 
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2.5 Imagery 

Digital images are collected that show the full right of way view of the roadway, 
including both the pavement surface, and roadside features (i.e. signs, curbing, etc.) 
using a high resolution progressive scan digital color camera. The image data is 
synchronized with the other collected data and geo referenced.  

2.6 Locational Referencing 

All collected data and imagery is to be geo-referenced using both a differential GPS 
system to produce geo-spatial positions and Distance Measurement Instrument (DMI) 
to record linear offsets. 

The pavement condition surveys are to be conducted based on HRM’s standardized 
Locational Referencing System (LRS), which is based upon a Route – offset Linear 
Referencing Method (LRM). This ensures constant referencing from year to year for the 
pavement performance data and accurate referencing of attribute data.  The LRS 
specification outlines the requirements for following: 

• Anchor Points / Anchor Sections;  

• Linear Referencing Methods 

• LRS Reference Point Convention 

• Road Naming Convention; 

• Lane Numbering Convention; 

• Cardinal Direction; 

• Carriageway Representations; and 

• Traffic Circles. 

The HRM Corporate GIS is the system of record for the street network data. All collected 
data is to be referenced and aligned according to the corporate street network road 
geometry. For the purpose of Linear Referencing Systems (LRS) locations, the HRM PMS 
will use a Route – Offset Linear Referencing Method (LRM) based on measured 
distances from the beginning of a street / road. All HRM streets / roads have a unique 
identifier that will be used to define LRS Routes. This identifier is to be included within 
the files submitted by the Contractor to ensure that data is associated with the proper 
road centerline. 
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2.7 Field Survey Operations 

The following requirements must be followed for field surveys: 

• Surveys are not permitted when the pavement surface is wet, contaminated 
with debris (i.e. sand, grit, leaves) or below minimum acceptable temperatures 
as defined for the data collection equipment; 

• The hours of operation of the survey vehicle are between sunrise and one hour 
prior to sunset for those surveys that require visual rating of the digital imagery;  

• Municipal and provincial regulations and traffic control requirements must be 
followed; 

• The following transient events are to be identified and their location geo-
referenced: 

o Bridges; 

o Railway crossings; and 

o Construction zones. 

• Construction zones encountered during surveys are to be recorded and bypassed 
with no pavement condition data collection.  
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3 Surface Distress Ratings 

Surface distress ratings are to be conducted in accordance with ASTM D6433-18 
Standard Practice for Roads and Parking Lots Pavement Condition Survey. This section 
briefly describes each distress type and the severity level definitions with exceptions 
noted. Please refer to the standard for specific rating requirements. 

3.1 Alligator Cracking 

• A series of interconnecting cracks caused by fatigue failure of the asphalt concrete 
surface under repeated traffic loading. 

• Cracking begins at the bottom of the asphalt surface, or stabilized base, where 
tensile stress and strain are highest under a wheel load.  

• The cracks propagate to the surface initially as a series of parallel longitudinal cracks.  

• After repeated traffic loading, the cracks connect, forming many sided, sharp-angled 
pieces that develop a pattern resembling chicken wire or the skin of an alligator.  

Severity Levels 

Low Medium High 

   
• Fine, longitudinal hairline 

cracks running parallel to 
each other with one, or 
only a few interconnecting 
cracks.  

• The cracks are not spalled 

• Further development of 
light alligator cracks into a 
pattern or network of 
cracks that may be lightly 
spalled. 

• Network or pattern 
cracking has progressed so 
that the pieces are well 
defined and spalled at the 
edges.  

• Some of the pieces may 
rock under traffic. 

Density 
• Measured in square metres of surface area. 
• Entire area rated at the highest severity present. 
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3.2 Edge Cracking 

• Edge cracks are parallel to and usually within 0.3 to 0.5 m of the outer edge of the 
pavement.  

• This distress is accelerated by traffic loading and can be caused by frost-weakened 
base or subgrade near the edge of the pavement.  

• The area between the crack and pavement edge is classified as raveled if it is broken 
up (sometimes to the extent that pieces are removed). 

Severity Levels 

Low Medium High 

   
• Low (<5 mm) or medium (5-

20 mm) cracking with no 
breakup or raveling. 

• Medium (5-20mm) cracks 
with some breakup and 
raveling. 

• Considerable breakup or 
raveling along the edge. 

Density • Measured in linear metres. 
 Note: crack width criteria differs from ASTM  

3.3 Longitudinal Cracking 

• Longitudinal cracks are parallel to the pavement’s centerline or laydown direction.  

• They may be caused by a poorly constructed paving lane joint, shrinkage of the 
asphalt concrete surface due to low temperatures or hardening of the asphalt, or 
daily temperature cycling, or both. 

• Transverse cracks extend across the pavement at approximately right angles to the 
pavement centerline or direction of laydown - not usually load-associated. 

• May be a reflective crack caused by cracking beneath the surface course. 
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Severity Levels 

Low Medium High 

   
• Non-filled crack width  

< 5 mm. 
• Filled crack of any width 

(filler in satisfactory 
condition). 

• Non-filled crack width  
> 5 mm and < 20 mm. 

• Non-filled crack surrounded 
by light and random 
cracking. 

• Filled crack of any width 
surrounded by light 
random cracking. 

• Filled or non-filled 
surrounded by medium or 
high severity random 
cracking. 

• Non-filled crack >20 mm  
• Crack of any width where 

approximately 100 mm of 
pavement around the crack 
is severely broken. 

Density • Measured in linear metres. 
 Note: crack width criteria differs from ASTM  

3.4 Transverse Cracking 

• Transverse cracks extend across the pavement at approximately right angles to the 
pavement centerline or direction of laydown - not usually load-associated. 

Severity Levels 

Low Medium High 
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Severity Levels 

Low Medium High 

• Non-filled crack width  
< 5 mm. 

• Filled crack of any width 
(filler in satisfactory 
condition). 

• Non-filled crack width  
> 5 mm and < 20 mm. 

• Non-filled crack surrounded 
by light and random 
cracking. 

• Filled crack of any width 
surrounded by light 
random cracking. 

• Filled or non-filled 
surrounded by medium or 
high severity random 
cracking. 

• Non-filled crack >20 mm  
• Crack of any width where 

approximately 100 mm of 
pavement around the crack 
is severely broken. 

Density • Measured in linear metres. 
 Note: crack width criteria differs from ASTM  

3.5 Bleeding 

• Film of bituminous material on the pavement surface that creates a shiny, glasslike, 
reflecting surface that usually becomes quite sticky.  

• Caused by excessive amounts of asphaltic cement or tars in the mix, excess 
application of a bituminous sealant, or low air void content, or a combination 
thereof. It occurs when asphalt fills the voids of the mix during hot weather and then 
expands onto the pavement surface.  

• Since the bleeding process in not reversible during cold weather, asphalt or tar will 
accumulate on the surface. 

Severity Levels 

Low Medium High 

   

• Bleeding only has occurred 
to a very slight degree and 

• Bleeding has occurred to 
the extent that asphalt 

• Bleeding has occurred 
extensively and 
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Severity Levels 

Low Medium High 

is noticeable only during a 
few days of the year. 

• Asphalt does not stick to 
shoes or vehicles. 

sticks to shoes and vehicles 
during only a few weeks of 
the year. 

considerable asphalt sticks 
to shoes and vehicles 
during at least several 
weeks of the year. 

Density • Measured in square metres of surface area. 

 

3.6 Potholes 

• Bowl-shaped depressions in the pavement surface.  

• Generally have sharp edges and vertical sides near the top of the hole.  

• When holes are created by high-severity alligator cracking, they should be identified 
as potholes, not as weathering. 

Severity Levels 

Low Medium High 

   

Maximum Depth 
Average Pothole Diameter (mm) 

100-200 mm 200-450mm 450-750mm 

13 mm to 25 mm Low Low Medium 

> 25 mm to 50 mm Low Medium High 

> 50 mm Medium Medium High 

Density • Measured by counting the number that are low-, medium-, 
and high-severity and recording them separately. 

 Note: Potholes > 80 mm are to be flagged as P1 (Exception) 
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3.7 Patching and Utility Cut Patching 

• Area of pavement that has been replaced with new material to repair the existing 
pavement. 

• A patch is considered a defect no matter how well it is performing (a patched area or 
adjacent area usually does not perform as well as an original pavement section).  

• Generally, some roughness is associated with this distress. 

Severity Levels 

Low Medium High 

   
• Patch is in good condition 

and satisfactory. 
• Ride quality is rated as low 

severity or better. 

• Patch is moderately 
deteriorated; and / or 

• Ride quality is rated as 
medium severity. 

• Patch is badly deteriorated; 
and / or 

• Ride quality is rated as high 
severity. 

• Needs replacement soon. 

Density • Measured in square metres of surface area. 
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4 Roughness and Rut Depth Guidelines 

This section outlines the technical requirements for collecting roughness and rut depth 
measurements on the Halifax street network. 

4.1 Longitudinal Profiles 

The following requirements must be followed for measuring longitudinal profiles: 

• The IRI is to be determined in accordance with ASTM E1926.  

• Longitudinal profile roughness measurements are to be collected continuously 
using a laser based Class 1 inertial profiler as defined by ASTM E950, or better 
and AASHTO M 328-14. 

• The inertial profiler is to be capable of accurately measuring the profile in each 
wheel path as per the accuracy requirements set out in this guide. 

• Contractors are required to provide HRM with their data collection and post 
processing protocols as defined by the manufacturer of the equipment. This 
should address as a minimum the following: 

o Minimum data collection speed; 
o Acceleration / deceleration rates; 
o Section start-up and termination procedures; 
o Transient events; 
o Environmental conditions; and 
o Other sensor limitations.  

• During post processing, all readings will be flagged as “invalid” that fall below the 
contractor’s minimum allowable operating speed or due to the inertial profiler 
signal out of range errors / discontinuities. 

• The calculated roughness measurements are to be based on the averaged 
readings over the preceding 50 metre segment.  

• The IRI will not be reported for any 50 metre segment that contains > 25 metres 
of flagged readings as noted above. 

• IRI values are to be reported to the nearest hundredth (e.g. 0.01 mm/m). 

• IRI values are to be collected and reported for each wheel-path.  
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4.2 Transverse Profiles 

The following requirements must be followed for measuring transverse profiles: 

• A minimum of 11 transverse profile measurements, collected continuously 
across the travelled lane to compute the left and right wheel path rut depths in 
accordance with AASHTO PP70-14. Scanning lasers or 3D Laser Crack 
Measurement System (LCMS) technology is preferred. 

• Rut depth measurements are to be equivalent to those that would be achieved 
manually, via ASTM E1703/E1703M as determined for each individual wheel-
path referenced to a two (2) metre straight-edge model.  

• Profiler is capable of accurately measuring rut depths in each wheel path as per 
requirements as set out in Section 5 as a minimum. 

• Contractors are required to provide HRM with their data collection and post 
processing protocols as defined by the manufacturer of the equipment and their 
internal quality management plan as described in Section 5.1. 

• The left and right wheel path transverse profile measurements are to be based 
on the averaged readings over the preceding 50 metre segment. The maximum 
left and right wheel path transverse profile measurements are to be reported as 
the maximum readings within the preceding 50 metre segment. 

• The following data is to be reported for each 50 metre segment: 

o Calculated average rut depth for each wheel-path; and 

o Calculated maximum rut depth for each wheel path rounded to the 
nearest whole millimeter (i.e. 2 mm). 
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5 Data Quality Control and Assurance 

Both quality control (QC) and quality assurance (QA) are important to ensure collected 
pavement condition data is consistent and accurate. The contractor is responsible for 
QC and HRM for QA. 

5.1 Quality Control 

The contractor is required to have a documented Quality Management Plan that 
comprehensively describes how quality will be managed during the contract. Processes 
and procedures are documented as a minimum for the following: 

• Personnel training,  

• Data collection routing and logistics; 

• Equipment calibration and verification,  

• Field data collection equipment diagnostics, 

• Data verification; 

• Post data processing; and 

• Deliverable reporting 

The contractor is required to provide verification test results of their inertial profiler 
system to demonstrate the accuracy and repeatability of the longitudinal profile 
roughness measurements. This testing can be completed prior to arriving on site and 
should include at least one representative test site that is 500 metres in length. The 
collected profile data (minimum of test 5 runs) is to be compared against the 
longitudinal profiler using a Class 1 profiler according to the criteria specified in Table 3. 

Table 3: Roughness Acceptance Criteria 

Category  Distress Types to be Rated 

Roughness Measure 
Calculation 
Unit 
Accuracy 
Repeatability 

IRI 
500 m average based on 50 m values 
outside wheel path 
10% of Class I profile survey  
0.1 mm/m standard deviation for five runs 
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5.2 Quality Assurance 

HRM’s QA program consists of initial QA tests that are conducted before the surveys can 
commence and assessing post processed data files that have been submitted by the 
contractor. 

Initial Tests 

The initial tests are completed prior to the start of the production surveys. It involves 
comparing the contractor’s distress and profile data against baseline data collected by 
manual surveys. 

Two manually surveyed test sites, each 500 metres in length are used for the initial QA 
testing. The sites are representative of the typical distress types and pavement 
deterioration that exists within HRM’s road network. 

Manual surface distress and rut depth surveys are conducted at each test site in 
advance of the initial QA testing. Visual distress ratings are conducted for each 50 metre 
segment in accordance with this guide. Manual transverse profile measurements are 
recorded in each wheel path every 10 metres using a 2 metre straight edge.  

The contractor is required to complete a series of five runs over each site and provide a 
report that displays the distress ratings and measured rut depths at 50 metre intervals 
for each test site. This collected data is compared against the baseline surveys to assess 
both accuracy and repeatability according to the criteria specified in Table 4. 

Table 4: Surface Distress and Rutting Acceptance Criteria 

Category Criteria Distress Types to be Rated 

Surface Distress 
 

Measure 
Calculation 
Unit 
Accuracy 
Repeatability 

PCI value 
500 m average based on 50 m values  
Lane 
+/- 10 PCI value of manual survey 
+/- 1 standard deviation of the PCI values for five runs 

Rutting Measure 
Calculation 
Unit 
Accuracy 
Repeatability 

Rut depth (mm) 
500 m average based on 50 m values 
Averaged for both wheel paths 
+/- 3 mm of manual survey 
+/- 3 mm standard deviation for five runs 
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Should the contractor fail to meet the criteria for acceptance, it is their responsibility to 
provide remedy until such time that the acceptance criteria are met and HRM is 
satisfied.  

Data File Verification 

Submitted pavement condition data files will be reviewed by HRM to ensure the data 
has been properly structured and reported. As a minimum, it this involves verifying the 
following: 

• Data exists for all road segments;  

• Correct definitions for all road segments; 

• Correct data file structure; 

• Start and end anchor points for all road segments; 

• All lane references and chainages according to provided data files; 

• Screening all data for null and negative values; and 

• Screening all data according to max/min tolerance parameters. 

The data file verification results are summarized and provided to the contractor for 
correction.  
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6 Data File Specifications 

The following tables describe the file format specifications for the submitted pavement 
condition data files. All files are to be provided in DBF and CSV formats. 

6.1 Distress Data File 

Description Field Name Units Type Width Decimal 

Road Class CLASS - C 2 0 
Road Number  ROAD_ID - N 5 0 
Direction DIR - C 1 0 
From Distance START_KM km N 8 3 
To Distance END_KM km N 8 3 
Latitude –NAD83(CSRS) LAT Decimal o  C 10 6 
Latitude Direction LATDIR N C 1 0 
Longitude - NAD83(CSRS) LONG Decimal o C 11 6 
Longitude Direction LONGDIR W C 1 0 
Elevation ELEV metres N 9 1 
Lane ID LANE 1-6 N 1 0 
Survey Date DATE yyyymmdd D 8 0 
Square Metres of Alligator Cracking - Low AC_L  N 3 0 
Square Metres of Alligator Cracking - Moderate AC_M  N 3 0 
Square Metres of Alligator Cracking - High AC_H  N 3 0 
Linear Metres of Edge Cracking - Low  EC_L  N 2 0 
Linear Metres of Edge Cracking - Moderate EC_M  N 2 0 
Linear Metres of Edge Cracking - High EC_H  N 2 0 
Linear Metres of Longitudinal Cracking - Low LC_L  N 2 0 
Linear Metres of Longitudinal Cracking - Moderate  LC_M  N 2 0 
Linear Metres of Longitudinal Cracking  - High LC_H  N 2 0 
Linear Metres of Transverse Cracking - Low TC_L  N 2 0 
Linear Metres of Transverse Cracking - Moderate  TC_M  N 2 0 
Linear Metres of Transverse  Cracking  - High TC_H  N 2 0 
Square Metres of Bleeding - Low BLD_L  N 3 0 
Square Metres of Bleeding - Moderate BLD_M  N 3 0 
Square Metres of Bleeding - High BLD_H  N 3 0 
Total Number of  Potholes - Low POT_L  N 2 0 
Total Number of  Potholes - Moderate POT_M  N 2 0 
Total Number of  Potholes - High POT_H  N 2 0 
Square Metres of Patching - Low PAT_L  N 3 0 
Square Metres of Patching - Moderate PAT_M  N 3 0 
Square Metres of Patching - High PAT_H  N 3 0 

Notes:   
• Road Type: Arterial = A, Major Collector = MJC, Minor Collector = MIC, Local = L 
• The latitude and longitude coordinates correspond to the “From Distance” chainage point 
• Longitude values shall be prefixed with a negative sign ( - ) 
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6.2 Roughness and Rutting Data File 

Description Field Name Units Type Width Decimal 

Road Class CLASS - C 2 0 
Road Number  ROAD_ID - N 5 0 
Direction DIR - C 1 0 
From Distance START_KM km N 8 3 
To Distance END_KM km N 8 3 
Latitude –NAD83(CSRS) LAT Decimal o  C 10 6 
Latitude Direction LATDIR N C 1 0 
Longitude - NAD83(CSRS) LONG Decimal o C 11 6 
Longitude Direction LONGDIR W C 1 0 
Elevation ELEV metres N 9 1 
Lane ID LANE 1-6 N 1 0 
Survey Date DATE yyyymmdd D 8 0 
Left Wheel path IRI LIRI mm/m N 5 2 
Right Wheel path IRI RIRI mm/m N 5 2 
Left Wheel path Rut Depth LRUT mm N 2 0 
Right Wheel path Rut Depth RRUT mm N 2 0 
Maximum Left Wheel path Rut Depth MAX_LRUT mm N 2 0 
Maximum Right Wheel path Rut Depth MAX_RRUT mm N 2 0 

Notes:   
• Road Type: Arterial = A, Major Collector = MJC, Minor Collector = MIC, Local = L 
• If IRI and/or rut depth values cannot be obtained for a segment, a 0 is placed in the field. 
• The latitude and longitude coordinates correspond to the From Distance chainage point 
• Longitude values shall be prefixed with a negative sign ( - ) 
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