


Å New Updates to Base Specification ςCW 3110-R19 vs. CW 3110-R21

Å New and Future Updates to Concrete Specification ςCW 3310-R17 vs. E-Spec

Å Future Updates to Asphalt Specification

Å Future Updates to Standard Details



ÅWhy do we update the specifications? 

ÅWhich distresses are present?

ÅWhat caused them?

ÅHow can they be prevented? 

ÅWhat are the new updates?

ÅWhat are the benefits? 

The City carried out:
Å Field investigations (field review, coring and 

testing)
Å Review of literature and practices of other 

jurisdictions
Å Discussions with:
Á Other transportation agencies (e.g. Ontario, 

Minnesota, Edmonton)
Á Technical organizations (e.g. ACPA, TAC, TRB)
Á Technical experts (Municipal Infrastructure 

Research Chair, Cementitious Materials and 
Durability of Concrete Group at U of M, 
Concrete Pavement Tech Centre, Iowa State, 
Advanced Concrete Pavement Consultancy)

ÁWinnipeg industry (Manitoba Heavy 
Construction Association, Concrete Manitoba, 
Cement Association of Canada)





In CW 3110-R19:

Poor practices

Low-quality materials

Material durability 

Quality and frequency  
of testing 

Why did we update the specification? 

Harmonization with Manitoba Infrastructure



CW 3110-R19:

Å had high dust (material passing 75 ˃ Ƴ) ς
up to 16%

ü loose particle packing 

ü low coefficient of permeability

Fair to Very poor
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Sieve Size (mm)

COW R-19 Gravel- Limestone- Crushed Concrete-
Subbase 50mm-min

COW R-19 Gravel- Limestone- Crushed Concrete-
Subbase- 50mm-max

COW R-19 Gravel- Limestone- Crushed Concrete-
Subbase 100mm-min

COW R-19 Gravel- Limestone- Crushed Concrete-
Subbase- 100mm-max

COW R-19 Gravel- Limestone- Crushed Concrete-
Subbase 150mm-min

CW 3110-R19:

Å had finer gradation leading to a significant 
reduction in the bearing capacity of the 
materials



CW 3110-R19:

Å did not differentiate between the base 
materials

Å recycled concrete materials (RCM) ŘƻƴΩǘ 
provide the same structural value and 
behave differently than crushed limestone

Å did not include tests to identify material 
durability and resistance to weathering

Before After



CW 3110-R19:

Å did not include quality control testing

Å did not include adequate quality assurance testing 

Stockpiling Loading Transporting



CW 3110-R19:

Å allowed the use of 150 mm materials 

Å we cannot effectively compact lifts that are thicker 
than 300mm

Å large aggregates maximize segregation and 
deterioration through stockpiling and construction 
practices; and 

Å testing limitations

Å did not include criteria for accepting or 
rejecting materials and our Contract 
Administrators were making inconsistent 
determinations



CW 3110-R21:

Å was updated to improve durability and 
drainage of our streets and prolong the life 
of our pavements

Å Materials Gradation and Properties

Å Quality Control and Assurance Testing

Å Acceptance criteria 



The changes include:
1. New aggregate types based on the materials type and quality (Granular A, B, and C);

2. Updating the aggregate gradation to limit the fine/dust materials in the R19 spec and control 
the grain size distribution to improve the materials permeability; 

3. Eliminating the large materials due to lack of testing and performance; 

4. Updating the Physical Requirements to include tests for material durability and resistance to 
weathering (Micro-Deval);

5. Differentiating between the base materials based on strength and performance (recycled 
ŎƻƴŎǊŜǘŜ ƳŀǘŜǊƛŀƭǎ όw/aύ ґ ŎǊǳǎƘŜŘ ƭƛƳŜǎǘƻƴŜύΤ

6. Introducing tests to evaluate the bearing capacity (Strength) of the materials (CBR)

7. Adding new Aggregate Suppliers Approval requirements;

8. Updatingthe requirements for aggregate placement and compaction(Proof rolling); and,

9. Introducing new testing and frequency for quality assurance  and acceptance/rejection criteria 
(Payment adjustments will be enforced in 2023).



Changes to material testing include:

QUALITY CONTROL TESTING QUALITY ASSURANCE TESTING

Gradation

Los Angeles Abrasion

Micro-Deval Abrasion

California Bearing Ratio

Percentage of Fractured Particles

Content Composition

100 mm 
Materials

Liquid Limit and Plasticity Index

Gradation

Los Angeles Abrasion

Micro-Deval Abrasion

Percentage of Fractured Particles

Content Composition

Liquid Limit and Plasticity Index

Standard 
Proctor

Nuclear 
Methods

Proof 
rolling

Field 
Density



QUALITY ASSURANCE TESTING

Prior to starting 
construction 

(In the quarry)

Collect onsite 
sample

Ex: May 2
Ex: May 4
Test Pass

Next Test as 
per CW 3110

Ex: May 4
Test Fail

Second test

Ex: May 6
Test Pass
Ex: May 6
Test Fail





Why did we update the specification? 

1. Meet the new Exposure conditions andCode requirements

2. Improve concrete durability to produce long lasting concrete

3. Improve the Long-Term Performance 

4. Minimize the risk of premature deterioration, especially at the joints

5. Use more sustainable materials 

6. Deal with current and expected climate

7. Improve quality assurance efficiency

8. Reduce safety hazards



Strength 

Serviceability Durability 

Long-term 
performance

Poor practices

Low-quality materials

Concrete pavements are typically designed for
long-term performance (initial service life of 30
to 50 years); however, they are vulnerable to
premature deterioration during service(Multiple
DamageMechanisms).

One year in service

Three years in service



D-cracking ASR or ACR

What caused it?
Å Low quality and reactive aggregate
Å Freezing and thawing after 

absorbing moisture
Å Inadequate concrete mix design

To prevent or minimize these 
issues, we will: 
Å Use high quality durable aggregate
Å Test and Select aggregates that 

resist F/T cycles
Å Reduce maximum aggregate size
Å Install effective drainage systems 



Surface Scaling 

One year in service Three years in serviceTwo years in service



Surface Scaling 

Three years in service

What caused it?
Å Exposure of concrete to freezing and thawing cycles 

before the concrete gains the required strength
Å Increased w/c in the surface 
Å Poor air void system
Å Inadequate concrete mix design
Å Improper curing 
Å Lack of adequate concrete protection after placement
Å Improper finishing 

To prevent or minimize these issues, we will: 
Å Avoid the above



Lack of adequate concrete protection

R = 0.5



Inadequate concrete mix design 
and Placement



Inadequate Tie Bar installation 

Three years in service



No curing
Inadequate curing



The changes to Capital Projects in 2022 include:
1. New concrete categories (eight) based on application;

2. New concrete mix design requirements (Cementitious content, w/c, fly ash 
dosage, etc.); 

3. Allowing new types of cement (General Use Limestone (GUL) cement and 
High-early-strength Portland cement (HE));

4. Updating fly ash type to meet the requirements of CSA A3001 Class F and 
increasing fly ash dosage based on concrete type;

5. Updating the Concrete Suppliers Approval requirements;

6. Introducing new testing to evaluate the durability of concrete (RCPT), and;

7. Updating the requirements for Hot and Cold Weather Concreting.


