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1. Introduction 

The City of Toronto (City) has retained EXP Services Inc. (EXP) to undertake pavement 

evaluation, design and engineering consultant services for the proposed site improvements at 

the Toronto Fire and EMS Training Centre located at 895 Eastern Avenue in Toronto, Ontario. 

Based on EXP’s visual assessment, probehole investigation and laboratory testing, this report 

provides engineering recommendations along with cost estimates for the proposed site 

improvements.  

Based on our proposal, the following works were performed to provide engineering 

recommendations for the proposed site improvements: 

 

• Conduct a topographical survey within area where the scope of work has been identified 
(sidewalk, building envelope, curbs, drainage infrastructure, pavement limits, etc.); 

 

• Conduct a detailed visual survey for the subject parking lot sections, including asphalt 
pavement, concrete pads, concrete curbs, sidewalks, catch basins and drainage 
characteristics; 

 

• Conduct probehole investigation by means of either truck-mounted power auger drill to 
investigate existing subsurface conditions at twenty (20) locations to a maximum depth 
of 1.2 meters; 
 

• Perform fourteen (14) washed sieve tests for granular base and subbase samples; and 
 

• Obtain samples for chemical testing for ten (10) General Organics, five (5) BTEX/PHC 
and three (3) TCLPs (Metals, VOC and PCB). 

Based on our findings, soil disposal recommendations and rehabilitation strategies with scope 

of work summaries have been provided in this report along with construction cost estimates. 

The work was authorized by Mr. Joe Bandl, City of Toronto’s Project Manager for the Facilities 

Management Division. 
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2. Background 

Based on comments from the Request for Quotation (RFQ) No. 9117-18-7084 document, the 

existing condition of the asphalt and concrete was found to vary from poor to fair; with high-

severity cracking, widespread low-severity differential settlement, localized high-severity 

differential settlement with break-up and loss of asphalt, rutting along wheel paths, and a few 

potholes. As such, the City has deemed it not economically feasible for maintenance repairs. It 

is understood that further deterioration may result in increased operation and maintenance 

costs for emergency, operations and passenger vehicles.  

A mandatory RFQ site meeting was held on March 22, 2018 to review the existing condition and 

understand the City’s intended scope of site improvements. Based on the mandatory site 

meeting, the City has added the following scope of site improvements further to the stipulations 

in the RFQ document: 

 

• Replace one (1) panel of the municipal sidewalk at the site entrance off Knox Avenue, 
with a minor driveway adjustment to facilitated turning movement; 
 

• Demolish and dispose one (1) small building to the west of the facility; 
 

• Extend existing concrete roadway towards the west parking lot entrance; 
 

• Pave around newly installed transformer located to the north-west corner of the facility; 
 

• Areas occupied by the metal containers should be included in rehabilitation scope; 
 

• Existing asphalt pavement located to the south of the facility to be reconstructed as 
concrete pavement; 
 

• Replace two (2) “I” beams located at the Knox Avenue entrance of north parking lot with 
6” bollard with hook and chain; 

 

• Replace the concrete slabs surrounding the metal statue located within the north 
parking lot; 

 

• Remove the flag pole base located within the north parking lot and replace with concrete 
slab and install bicycle rack; 

 

• Install new curbs, fence and fate at the west parking lot entrance off the concrete 
roadway; 

 

• Improve the existing train track training area by cleaning surrounding vegetation, 
removing the stone fill and place railroad blast fill; and 

 

• Gravel area to remain and extended towards the perimeter by removing presently grown 
vegetation. 
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2. Site Description 

The subject site is located at 895 Eastern Avenue, situated to the south west of the intersection 

of Eastern Avenue and Knox Avenue in Toronto, Ontario.  The site currently consists of one (1) 

multistory institutional building surrounded by flexible (asphalt) pavement, rigid (concrete) 

pavement, granular covered areas, landscaped areas and vegetated areas. The site has two 

(2) entrances off Knox Avenue and is enclosed by institutional/industrial properties to the east, 

south and west and residential properties to the north.  

The site is divided into six (6) Sections which are the north pavement area, west pavement 

area, south pavement area, south-east pavement area, concrete roadway and the granular 

covered area. Figure 1 below shows the site location and approximate areas of the Sections. 

The investigation and recommendations are limited to the boundary shown below.   

 

Figure 1: Site Location Map 
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3. Field Assessment and Investigation 

3.1 Visual Condition Survey 

The visual condition survey was conducted on June 26th of 2018 by EXP’s Pavement Engineer. 

The pavement distresses/distortions were identified and recorded in terms of their location, 

type, severity and extent.  As part of the visual evaluation, the existing drainage infrastructure 

such as catch basins and manholes were also noted. 

A description of each Section, typical surface distress/distortions and drainage characteristics 

are provided below.  Representative photographs of the various types of distresses/distortions 

are attached in Appendix B. 

3.1.1 Section 1: North Pavement Area 

Section 1 is located to the north of the facility and is currently utilized as a light duty parking lot.  

The lot consists of flexible (asphalt) pavement, concrete slabs and concrete curbs.  The lot is 

accessible from Knox Avenue or the concrete roadway. 

The Section is generally in fair to poor condition and the following distresses/distortions were 

observed: 

 

• Extensive thermal cracking (slight to moderate); 

o Majority have developed into multiple cracks or alligator cracking. 

• Extensive ravelling (slight); 

• Frequent construction joint cracking (slight to moderate); 

o Some have developed into multiple cracks or alligator cracking. 

• Intermittent potholes (slight to moderate); 

• Intermitted wheel-path rutting (slight); 

• Localized settlement throughout, resulting in water ponding; 

• Asphalt patches are generally in poor condition, with deterioration, settlement, cracking 

and occasionally potholes around patch boundaries;  

• Concrete slabs are generally in fair condition with vegetation growth observed along 

sawn joints; and 

• Concrete curbs generally in fair condition with some observed to be chipped/damaged. 

The existing drainage depends on positive sheet-flow towards the catch basin or lot entrance. 

The drainage is functional and existing grade of the surface generally appears to be satisfactory 

for positive drainage with settlement around localized areas, which exhibit water ponding issues 

that will require grade adjustments. 
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3.1.2 Section 2: West Pavement Area 

Section 2 is located to the west of the facility and is the facility’s employee parking lot.  The lot 

consists of flexible (asphalt) pavement, concrete ramp, concrete slabs, concrete curbs, one (1) 

single storey training building, one (1) elevated hydro transformer and a few sea can 

containers.  The lot is accessible from the concrete roadway. 

The Section is generally in fair to poor condition and the following distresses/distortions were 

observed: 

 

• Extensive thermal cracking (slight to moderate); 

o Majority have developed into multiple cracks or alligator cracking. 

• Extensive ravelling (slight); 

• Frequent construction joint cracking (slight to moderate); 

o Some have developed into multiple cracks or alligator cracking. 

• Intermittent potholes (slight to moderate); 

• Localized settlement throughout, resulting in water ponding; 

• Asphalt patches are generally in poor condition, with deterioration, settlement, cracking 

and occasionally potholes around patch boundaries;  

• Excavated area observed in the north west corner, likely due to transformer 

construction; 

• Fence is in fair condition, but the posts and anchors will require repairs or replacement; 

• Concrete ramp is generally in fair condition; 

• Concrete slabs are generally in fair condition; and 

• Concrete curbs generally in fair condition. 

The existing drainage depends on positive sheet-flow towards the catch basins or lot entrance. 

The drainage is functional and existing grade of the surface generally appears to be satisfactory 

for positive drainage with settlement around localized areas, which exhibit water ponding issues 

that will require grade adjustments. 

3.1.3 Section 3: South Pavement Area 

Section 3 is located to the south of the facility and is the facility’s training lot.  The lot consists of 

flexible (asphalt) pavement, concrete slabs and one (1) multistory training building.  The lot is 

accessible from the west pavement area or from the fire station located to the south east 

through a chain link swing gate. 

The Section is generally in poor to very poor condition and the following distresses/distortions 

were observed: 

 

• Extensive thermal cracking (slight to moderate); 

o Majority have developed into multiple cracks or alligator cracking. 

• Extensive construction joint cracking (slight to moderate); 
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o Majority have developed into multiple cracks or alligator cracking. 

• Extensive ravelling (slight); 

• Frequent potholes (slight to moderate); 

• Intermittent pavement edge cracking (slight); 

• Few coarse aggregate loss (slight); 

• Localized settlement throughout, resulting in water ponding; 

• Asphalt patches are generally in poor condition, with deterioration, settlement, cracking 

and occasionally potholes around patch boundaries; and 

• Concrete slabs are generally in fair condition. 

 

It is our understanding that there was a waterline breakage a few years ago in this area, but no 

structural related distresses were evident after the repair works were carried out on the area. 

The existing drainage depends on positive sheet-flow towards the catch basins. The drainage is 

functional and existing grade of the surface generally appears to be satisfactory for positive 

drainage with settlement around localized areas, which exhibit water ponding issues that will 

require grade adjustments. 

3.1.4 Section 4: South-East Pavement Area 

Section 4 is located to the south-east of the facility and is Fire Station 326’s parking lot, 

concrete apron and driveway.  The lot consists of flexible (asphalt) pavement, rigid (concrete) 

pavement and concrete curbs.  The lot is accessible from Knox Avenue or the south pavement 

area and an exit only onto Lakeshore Boulevard East.  

The Section is generally in good to fair condition and the following distresses/distortions were 

observed: 

 

• few thermal cracking (slight); 

• few construction joint cracking (slight); 

• Intermittent pavement edge cracking along the south end of the driveway (slight);  

• The rigid pavement (concrete apron) is generally in good condition; and 

• The concrete curbs are generally in good condition, except the curb face is shorter than 

150 mm in height along the driveway leading to Lakeshore Boulevard. 

The existing drainage depends on positive sheet-flow towards the catch basin or lot 

entrance/exit. The drainage is functional and existing grade of the surface generally appears to 

be satisfactory for positive drainage. 

3.1.5 Section 5: Concrete Roadway 

Section 5 is located to north of the facility and south of the north pavement area.  The roadway 

consists of rigid (concrete) pavement and abuts a concrete sidewalk.  The roadway is 

accessible from Knox Avenue and provides access to the north and west pavement area. 
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The Section is generally in fair to poor condition and the following distresses/distortions were 

observed: 

 

• Frequent diagonal cracking (slight to moderate); 

• Frequent joint spalling (moderate to severe); 

• Frequent potholing (moderate to severe); 

• Occasional mid-slab cracking (slight to moderate); 

• Intermittent edge crescent cracking (moderate to severe); 

• Localized asphalt patch with settlement and deterioration observed; and 

• The concrete sidewalk is generally in fair condition, with the west portion observed to be 

in poor condition (i.e. settled, crack, etc.). 

The existing drainage depends on positive sheet-flow towards the catch basins via centerline 

swale to either end of the roadway. The drainage is functional and existing grade of the surface 

generally appears to be satisfactory for positive drainage. 

3.1.6 Section 6: Granular Covered Area 

Section 6 is located to the south-west of the facility and abuts the perimeter of the property in 

an L-shape.  The lot consists of granular cover, localized areas of flexible (asphalt) pavement, 

one (1) concrete bunker, one (1) shed and one (1) decorative historic oil tank car train. 

The following inadequacies were observed: 

• Flexible (asphalt) pavement is located to the south of the car train and is generally in 

very poor condition with cracking, ravelling and potholes throughout which close to 

disintegration. 

• Localized erosion and pothole formations on the granular surface; and 

• Excessive vegetation growth within the area and along the perimeter. 

The existing drainage depends on natural gravity-driven percolation or some sort of surficial 

overland flow.  

Representative photographs of the various types of surface distresses or distortions detailed 

are attached in Appendix B. 

3.2 Topographical Survey 

The topographical survey was conducted on July 23rd and 24th of 2018 by EXP’s survey crew.  

The survey consisted of mapping the existing site elements (i.e. surface profile, building lines, 

pavement boundaries, catch basin/manhole elevations, etc.).  The survey was carried out using 

a Sokkia Set 5XT total station system with a Sokkia prism pole.  The geodetic benchmark with 

reference Bench Mark No. 12219740983 was obtain from The City of Toronto.   
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The topographical survey was utilized to establish the existing site grading. In general, the site 

was found to be adequately graded to promote positive sheet-flow drainage, however localized 

minor grade improvement works are required. The existing topographical drawing is presented 

as Drawing No.1 in Appendix A. 

3.3 Probehole Investigation 

Following utility stake-out for underground services, the probehole investigation was carried out 

on July 25th and 26th of 2018. The investigation consisted of advancing a total of twenty-two (22) 

probeholes at representative locations within all the Sections. The investigation was carried out 

using a truck-mounted drilling machine, owned and operated by EXP.    

Samples of the granular base/subbase and subgrade materials were obtained at drilling 

locations. The samples were visually examined on-site and were evaluated in detail at EXP’s 

Laboratory. The layered thickness of the various components of the pavement structure were 

measured on-site along with identification of soil type with their moisture conditions noted in the 

field. The approximate probehole locations are shown on the Probehole Location Plan 

presented as Drawing No. 2 in Appendix A of this report. Detailed subsurface conditions 

encountered are presented in Appendix C.   

The pavement structure encountered within each Section is summarized below. 

3.3.1 Section 1: North Pavement Area  

Probeholes (PH) 1 to 3 were explored within Section 1 on the existing flexible (asphalt) 

pavement. The investigation revealed a layer of asphalt ranging from 55 to 80 mm thick with an 

average of 70 mm.  Resting beneath the asphalt was a granular base layer ranging from 440 to 

545 mm thick, consisting of 50mm Crusher Run Limestone observed to be grey in colour and in 

moist condition. The total pavement structure ranged from 520 to 600 mm thick with an average 

of 560 mm. 

The individual pavement layer thicknesses and overall pavement structure thicknesses are 

summarized in Table 1 below: 
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Table 1: Summary Table of Asphalt Pavement Structure (Section 1) 

PH No.
Asphalt

(mm)

Granular 

Base  

(mm)

Granular 

Subbase 

(mm)

Total 

Granular 

Thickness 

(mm)

Total 

Pavement 

Thickness

(mm)

1 80 440 0 440 520

2 55 545 0 545 600

3 75 485 0 485 560

Average 70 490 0 490 560

Range 55 - 80 440 - 545 0 - 0 440 - 545 520 - 600

Maximum 80 545 0 545 600

Minimum 55 440 0 440 520  
 

3.3.2 Section 2: West Pavement Area  

Probeholes (PH) 6 to 11 were explored within Section 2 on the existing flexible (asphalt) 

pavement. The investigation revealed a layer of asphalt ranging from 70 to 85 mm thick with an 

average of 78 mm.  Resting beneath the asphalt was a granular base layer ranging from 100 to 

635 mm thick, consisting of 50mm Crusher Run Limestone observed to be grey in colour and in 

moist condition. The granular base layer was underlain by a granular subbase layer at all 

probeholes, except PH 7, ranging from 200 to 600 mm thick, consisting of 50mm Sand and 

Gravel to Gravelly Sand. The total pavement structure ranged from 520 to 800 mm thick with an 

average of 635 mm. 

The individual pavement layer thicknesses and overall pavement structure thicknesses are 

summarized in Table 2 below: 

Table 2: Summary Table of Asphalt Pavement Structure (Section 2) 

PH No.
Asphalt

(mm)

Granular 

Base  

(mm)

Granular 

Subbase 

(mm)

Total 

Granular 

Thickness 

(mm)

Total 

Pavement 

Thickness

(mm)

6 70 430 200 630 700

7 85 635 635 720

8 80 100 620 720 800

9 80 170 290 460 540

10 80 100 340 440 520

11 70 130 330 460 530

Average 78 261 356 558 635

Range 70 - 85 100 - 635 200 - 620 440 - 720 520 - 800

Maximum 85 635 620 720 800

Minimum 70 100 200 440 520  
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3.3.3 Section 3: South Pavement Area  

Probeholes (PH) 12 to 17 were explored within Section 3 on the existing flexible (asphalt) 

pavement. The investigation revealed a layer of asphalt ranging from 75 to 140 mm thick with 

an average of 103 mm.  Resting beneath the asphalt was a granular base layer ranging from 

95 to 625 mm thick, consisting of 50mm Crusher Run Limestone observed to be grey in colour 

and in moist condition. The granular base layer was underlain by a granular subbase layer at all 

probeholes, except PH 12 and 15, ranging from 280 to 400 mm thick, consisting of Gravelly 

Sand. The total pavement structure ranged from 560 to 700 mm thick with an average of 602 

mm. 

The individual pavement layer thicknesses and overall pavement structure thicknesses are 

summarized in Table 3 below: 

Table 3: Summary Table of Asphalt Pavement Structure (Section 3) 

PH No.
Asphalt

(mm)

Granular 

Base  

(mm)

Granular 

Subbase 

(mm)

Total 

Granular 

Thickness 

(mm)

Total 

Pavement 

Thickness

(mm)

12 75 625 625 700

13 120 180 280 460 580

14 100 150 360 510 610

15 140 420 420 560

16 105 95 400 495 600

17 80 120 360 480 560

Average 103 265 350 498 602

Range 75 - 140 95 - 625 280 - 400 420 - 625 560 - 700

Maximum 140 625 400 625 700

Minimum 75 95 280 420 560  

3.3.4 Section 4: South-East Pavement Area  

Probeholes (PH) 21 to 22 were explored within Section 4 on the existing flexible (asphalt) 

pavement. The investigation revealed a layer of asphalt ranging from 90 to 110 mm thick with 

an average of 100 mm.  Resting beneath the asphalt was a granular base layer ranging from 

480 to 510 mm thick, consisting of 19mm Crusher Run Limestone observed to be grey in colour 

and in moist condition. The total pavement structure ranged from 570 to 620 mm thick with an 

average of 595 mm. 

The individual pavement layer thicknesses and overall pavement structure thicknesses are 

summarized in Table 4 below: 



          

Pavement Evaluation and Rehabilitation Recommendations  

Toronto Fire and EMS Training Centre BRM-00607230-A0 

11 

Table 4: Summary Table of Asphalt Pavement Structure (Section 4) 

PH No.
Asphalt

(mm)

Granular 

Base  

(mm)

Granular 

Subbase 

(mm)

Total 

Granular 

Thickness 

(mm)

Total 

Pavement 

Thickness

(mm)

21 90 480 0 480 570

22 110 510 0 510 620

Average 100 495 0 495 595

Range 90 - 110 480 - 510 0 - 0 480 - 510 570 - 620

Maximum 110 510 0 510 620

Minimum 90 480 0 480 570  

3.3.5 Section 5: Concrete Roadway  

Probeholes (PH) 4 to 5 were explored within Section 5 on the existing rigid (concrete) 

pavement. The investigation revealed a layer of concrete ranging from 160 to 180 mm thick 

with an average of 170 mm.  Resting beneath the concrete was a granular base layer ranging 

from 510 to 520 mm thick, consisting of 50mm Crusher Run Limestone observed to be grey in 

colour and in moist condition. The total pavement structure ranged from 670 to 700 mm thick 

with an average of 685 mm. 

The individual pavement layer thicknesses and overall pavement structure thicknesses are 

summarized in Table 5 below: 

Table 5: Summary Table of Concrete Pavement Structure (Section 5) 

PH No.
Concrete

(mm)

Granular 

Base  

(mm)

Granular 

Subbase 

(mm)

Total 

Granular 

Thickness 

(mm)

Total 

Pavement 

Thickness

(mm)

4 180 520 0 520 700

5 160 510 0 510 670

Average 170 515 0 515 685

Range 160 - 180 510 - 520 0 - 0 510 - 520 670 - 700

Maximum 180 520 0 520 700

Minimum 160 510 0 510 670
 

3.3.6 Section 6: Granular Covered Area  

Probeholes (PH) 18 to 20 were explored within Section 6, with PH 18 on the existing flexible 

(asphalt) pavement and the remaining boreholes on the granular surface.  
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For PH 18 the investigation revealed the layer of asphalt to be 90 mm thick. Resting beneath 

the asphalt was a granular base layer found to be 160 mm thick, consisting of 50mm Crusher 

Run Limestone observed to be grey in colour and in moist condition. The granular base layer 

was underlain by a granular subbase layer found to be 470 mm thick, consisting of 19mm Sand 

and Gravel observed to be brown in colour and in moist condition. The total pavement structure 

was found to be 560 mm thick. 

For PH 19 and 20, the investigation revealed a layer of granular cover ranging from 400 to 450 

mm thick, with an average of 425 mm.  The granular materials consisted of 19 to 50 mm 

Crusher Run Limestone, observed to be grey in colour and in moist condition. 

The individual pavement layer thicknesses and overall pavement structure thicknesses are 

summarized in Table 5 below: 

Table 6: Summary Table of Asphalt Pavement Structure (Section 6) 

PH No.
Asphalt

(mm)

Granular 

Base  

(mm)

Granular 

Subbase 

(mm)

Total 

Granular 

Thickness 

(mm)

Total 

Pavement 

Thickness

(mm)

18 90 160 310 470 560

19 450 450 450

20 400 400 400

Average 90 337 310 440 470

Range 90 - 90 160 - 450 310 - 310 400 - 470 400 - 560

Maximum 90 450 310 470 560

Minimum 90 160 310 400 400  
 

3.3.7 Subgrade Material and Subsurface Conditions  

The predominant subgrade materials encountered below the granular materials is Sandy Silt.  

The subgrade materials were found to be brown in colour and appeared to be re-worked native 

materials.  

3.3.8 Groundwater Conditions 
 
Groundwater conditions were assessed by taking readings in the open hole during the course 

of the fieldwork.  No groundwater was encountered during and upon completion of the 

investigation. The groundwater level observations may not be representative of the true 

conditions at the site due to short period of observations.  Seasonal fluctuations in groundwater 

levels should be anticipated. 
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3.3.9 Existing Granular Materials  

Fourteen (14) granular samples were tested for washed sieve gradation (WSG) analysis and 

compared with the gradation requirements of Ontario Provincial Standard Specifications 

(OPSS) 1010.   

The laboratory results revealed that the existing granular materials generally meet or marginally 

failed to meet OPSS 1010 gradation requirements.  The samples that were found to marginally 

fail, were due to excessive fine materials, which could be generated by auguring the compacted 

granular layers or pumping of fines from the subgrade over the course of the pavement life. 

Select samples were found to fail OPSS 1010 gradation requirements due to excessive or 

insufficient materials passing multiple sieve levels and were found to be within the South 

Pavement Area (Section 3), South-East Pavement Area (Section 4), Concrete Roadway 

(Section 5) and Granular Covered Area (Section 6).   

The laboratory results are summarized Table 7 below and attached to Appendix D.  
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Table 7: Summary of WSG Results 

PH No. Sample
Depth Range 

(mm)

Material 

Description
Section

Results

(Gradation Only)

PH2 AS1 55-600 50mm CRL
1

North Pavement Area
Meets OPSS Granular B Type II

PH4 AS1 180-700 50mm CRL
5

Concrete Roadway

Failed to meet OPSS Granular B Type II

due to materials passing 1.18, 0.3 and 0.075 mm sieve

PH9 AS1 80-250 50mm CRL
2

West Pavement Area
Meets OPSS Granular B Type II

PH9 AS2 250-540 Gravelly Sand
2 

West Pavement Area

Marginally failed to meet OPSS Granular B Type II

due to materials passing 0.075 mm sieve

PH11 AS1 70-200 50mm CRL
2

West Pavement Area
Meets OPSS Granular B Type II

PH11 AS2 200-530 Gravelly Sand
2

West Pavement Area

Marginally failed to meet OPSS Granular B Type I

due to materials passing 0.075 mm sieve

PH13 AS1 120-300 50mm CRL

3

South Pavement 

Area

Meets OPSS Granular B Type II

PH13 AS2 300-580 Gravelly Sand

3

South Pavement 

Area

Failed to meet OPSS Granular B Type I

due to materials passing 0.075 mm sieve

PH14 AS1 100-280 50mm CRL

3

South Pavement 

Area

Marginally failed to meet OPSS Granular B Type II

due to materials passing 0.075 mm sieve

PH14 AS2 280-610 Gravelly Sand

3

South Pavement 

Area

Failed to meet OPSS Granular B Type I

due to materials passing 0.075 mm sieve

PH16 AS1 100-200 50mm CRL

3

South Pavement 

Area

Meets OPSS Granular B Type II

PH16 AS2 200-600 Gravelly Sand

3

South Pavement 

Area

Failed to meet OPSS Granular B Type I

due to materials passing 0.075 mm sieve

PH20 AS1 0-400 50mm CRL

6

Granular Covered 

Area

Failed to meet OPSS Granular B Type II

due to insufficient materials passing 4.75, 1.18 and 0.3 mm 

sieve

PH22 AS1 110-620 19mm CRL

4 

South-East 

Pavement Area

Failed to meet OPSS Granular A due to insufficient materials 

passing 4.75 mm sieve and materials passing 0.075 mm 

sieve
 



          

Pavement Evaluation and Rehabilitation Recommendations  

Toronto Fire and EMS Training Centre BRM-00607230-A0 

15 

4. Environmental Considerations 

The chemical testing was carried out to determine the existing soil quality to assess suitability 

for reuse of the soil on the site during proposed rehabilitation work or to assist in selection of 

off-site disposal options.  Samples were retrieved from ten (10) probeholes and submitted to a 

laboratory accredited by the Canadian Association for Laboratory Accreditation (CALA), for 

testing for conformance with the Ministry of the Environment, Conservation and Parks (MECP) 

document “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the 

Environmental Protection Act” – April 15, 2011 (MECP Standards) in accordance with Ontario 

Regulation (O.Reg.) 153/04 as amended.  Samples were submitted for the following analyses: 

• Metals and General Inorganic Parameters; 

• Petroleum marker parameters Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) and 

Petroleum Hydrocarbon Compounds (PHC) Fractions F1 to F4; and 

• Leachate testing under O.Reg.558/00 for Inorganic, Poly Chlorinated Biphenyls 

(PCBs) and Volatile Organic Compounds (VOC) suites of parameters.   

The above suites of parameters were selected as the most common tests requested by 

landfills licensed to receive waste soil.  The sample details are shown below and Certificate of 

Analyses for the selected inorganic parameters, BTEX and PHC are attached in Appendix E 

for reference.  

 

Table 4: Chemical Testing Sample Summary  

PH No. Sample
Depth Range 

(mm)

Material 

Description
Section Test Performed

PH3 AS2 560-1200 Sandy Silt 1 General Metals and Inorganics parameters

PH4 AS2 700-1200 Sandy Silt 5 General Metals and Inorganics, BTEX and PHCs parameters

PH6 AS3 700-1200 Sandy Silt 2 General Metals and Inorganics, BTEX and PHCs parameters

PH9 AS3 540-1200 Sandy Silt 2 General Metals and Inorganics parameters

PH11 AS3 530-1200 Sandy Silt 2 General Metals and Inorganics, BTEX and PHCs parameters

PH13 AS3 610-1200 Sandy Silt 3 General Metals and Inorganics parameters

PH14 AS3 610-1200 Sandy Silt 3 General Metals and Inorganics parameters

PH16 AS3 600-1200 Sandy Silt 3 General Metals and Inorganics parameters

PH20 AS2 400-1200 Sandy Silt 6 General Metals and Inorganics, BTEX and PHCs parameters

PH22 AS2 620-1200 Sandy Silt 5 General Metals and Inorganics, BTEX and PHCs parameters

Composite

(PH4, 6 & 9)
- - Sandy Silt 2 & 5 TCLP Inorganics, PCBs and VOCs

Composite

(PH16, 20 & 22)
- - Sandy Silt 3, 4 & 6 TCLP Inorganics, PCBs and VOCs
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The analytical results were screened against the following criteria to provide a comprehensive 

overview of the soil disposal limitations.  Observed exceedances are summarized following 

each screening criteria category. 

• Table 1 Background Site Condition Standards for residential/parkland/institutional/ 

industrial/commercial/community (RPIICC) property use; 

o Antimony in PH3, PH4, PH6, PH9, PH11, PH14, PH16 and PH20 samples 

o Barium in PH6 sample 

o Cadmium in PH6 sample 

o Copper in PH6, PH11 and PH14 samples 

o Lead in PH3, PH4, PH6, PH9, PH11 and PH14 samples 

o Mercury in PH3 and PH6 samples 

o Molybdenum in PH6 sample 

o Silver in PH16 sample 

o Zinc in PH6 and PH14 samples 

o Electrical Conductivity (EC) in all samples 

o Sodium Adsorption Ration (SAR) in all samples 

o Cyanide in PH4 and PH13 samples 

o Benzene in PH6 sample 

o Ethylbenzene in PH6 sample 

o Xylenes in PH6 sample 

o PHC Fraction F2 in PH4, PH6 and PH11 samples 

o PHC Fraction F3 in PH4 and PH6 samples 

o PHC Fraction F4 in PH4, PH6, PH11 and PH20 samples 

• Table 2 Full Depth Generic Site Condition Standards in a Potable Groundwater 

Condition for residential/parkland/institutional (RPI) property use;  

o Antimony in PH4, PH6, PH11 and PH14 samples 

o Barium in PH6 sample 

o Boron in PH6 sample 

o Cadmium in PH6 sample 

o Copper in PH6, PH11 and PH14 samples 

o Lead in PH3, PH4, PH6, PH9, PH11 and PH14 samples 

o Zinc in PH6 sample 
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o EC in all samples, except PH20 sample 

o SAR in all samples 

o Cyanide in PH4 and PH13 samples 

o Benzene in PH6 sample 

o PHC Fraction F3 in PH6 sample 

o PHC Fraction F4 in PH6 sample 

• Table 2 Full Depth Generic Site Condition Standards in a Potable Groundwater 

Condition for industrial/commercial/community (ICC) property use.  

o Antimony in PH11 and PH14 samples 

o Boron in PH6 sample 

o Cadmium in PH6 sample 

o Copper in PH6 and PH14 samples 

o Lead in PH3, PH4, PH6, PH9, PH11 and PH14 samples 

o Zinc in PH6 sample 

o EC in all samples, except PH9, PH13 and PH20 samples 

o SAR in all samples, except PH13 and PH20 samples 

o Cyanide in PH4 and PH13 samples 

o PHC Fraction F3 in PH6 sample 

o PHC Fraction F4 in PH6 sample 

• Table 3 Full Depth Generic Site Condition Standards in a Non-Potable Groundwater 

Condition for RPI property use; and   

o Antimony in PH4, PH6, PH11 and PH14 samples 

o Barium in PH6 sample 

o Boron in PH6 sample 

o Cadmium in PH6 sample 

o Copper in PH6, PH11 and PH14 samples 

o Lead in PH3, PH4, PH6, PH9, PH11 and PH14 samples 

o Zinc in PH6 sample 

o EC in all samples, except PH20 sample 

o SAR in all samples 

o Cyanide in PH4 and PH13 samples 

o PHC Fraction F3 in PH6 sample 
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o PHC Fraction F4 in PH6 sample 

• Table 3 Full Depth Generic Site Condition Standards in a Non-Potable Groundwater 

Condition for ICC property use.   

o Antimony in PH11 and PH14 samples 

o Boron in PH6 sample 

o Cadmium in PH6 sample 

o Copper in PH6 and PH14 samples 

o Lead in PH3, PH4, PH6, PH9, PH11 and PH14 samples 

o Zinc in PH6 sample 

o EC in all samples, except PH9, PH13 and PH20 samples 

o SAR in all samples, except PH13 and PH20 samples 

o Cyanide in PH4 and PH13 samples 

o PHC Fraction F3 in PH6 sample 

o PHC Fraction F4 in PH6 sample 

Leachate test results of the composite samples for Inorganic, PCBs and VOCs suites of 

parameters were all within the Schedule 4 criteria under O.Reg.558/00.  As such soil 

represented by the samples analyzed would be classified as non-hazardous waste under 

O.Reg.558/00.   

For re-use considerations, residential/parkland/institutional (RPI) property use criteria under Full 

Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition (Table 3) 

provided in the MECP Standards were selected based on the following site characteristics: 

• The site and surrounding properties are not designated as sensitive sites; 

• Groundwater on and near the site is not used as a potable water source; and 

• The property use is residential (fire station – staff reside on site on a rotating basis). 

From an environmental standpoint, the elevated Antimony, Boron (Hot Water Soluble), Barium, 

Cadmium, Copper, Lead, Zinc, Cyanide and PHC Fraction F3 and F4 concentrations render the 

soil unsuitable for re-use on the site or shipment to like land-based sites requiring fill.  Excess 

material from the site generated during construction will require disposal at registered MECP 

landfill sites licensed to receive this category of waste.   
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5. Discussion and Recommendations 

The investigation existing pavement’s visual condition, drainage characteristics, layer 

thicknesses, subsurface conditions, material quality and vehicle loading are utilized to 

determine the most economically feasible long-term pavement rehabilitation recommendation. 

In addition to strategies for the proposed pavement rehabilitation, strategies for the site 

improvement works discussed in the RFQ and startup meeting have also been incorporated in 

the proposed works for the site.  

Discussions regarding our findings, along with rehabilitation strategies for each Section are 

provided below. The proposed rehabilitation strategies and site improvement works are 

illustrated in Drawing No.3 in Appendix A 

5.1 Section 1: North Pavement Area (Light Duty Parking) 

Based upon the findings of the visual condition survey, the existing flexible (asphalt) pavement 

is generally in fair to poor condition. Most of the observed distresses are in the form of thermal 

cracking, alligator cracking, ravelling and localized areas of settlement. In general, the cause of 

the pavement distresses is likely due to pavement age as it has reached its service life.  

The topographical survey revealed that the existing pavement surface is functional for positive 

sheet-flow drainage and localized areas will require grade adjustments to promote positive 

drainage. The existing catch basin appears to be functional and upgrades to the storm 

infrastructures is not required, except frost treatment for the catch basins. 

The findings from the probehole investigation revealed that the existing average asphalt layer 

thickness is 70 mm and average granular layer thickness is 490 mm. The granular base 

materials were visually classified as 50mm Crusher Run Limestone and found to meet OPSS 

1010 gradation requirements for Granular B Type II. The existing granular materials are 

deemed to be of acceptable quality for re-use and found to be of sufficient thickness.    

The existing subgrade materials were found to be Sandy Silt, which is brown in colour, in moist 

condition and likely reworked native material.  Based on visual observations, the subgrade is 

presumed to have medium susceptibility to frost heaving and therefore subsurface drainage 

improvements is recommended. The chemical testing on the subgrade revealed that it has 

multiple exceedances and deemed unsuitable for re-use on-site if excavated. 

The north pavement area is the facility’s visitor and employee parking lot, where light-vehicle 

loading is anticipated and therefore a light-duty pavement structure is sufficient.  Based on the 

discussions above, full-depth asphalt replacement is recommended for this Section. The 

strategy shall provide a new pavement service life of 12 – 15 years, providing regular 

maintenance is conducted.   
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As part of our evaluation, the width of the existing drive aisles does not meet the City’s 

minimum standard.  EXP has been requested to seek solution to rearrange the parking lot 

configuration, to upgrade the parking lot to meet the City’s standard. The rehabilitation strategy 

is provided below. 

Pavement Rehabilitation Strategy 

Existing Parking Lot Area 

• Sawcut, excavate and dispose of off-site existing asphalt and granular materials to a 
maximum depth of 150 mm; 

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 19mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Perform frost treatment on the catch basin by excavating to a maximum depth of 750 
mm depth below the proposed pavement depth at 1.0 m offset around the catch basin.  
Install subdrains wrapped in filter cloth around the catch basin and install 600 mm 
thickness of 19mm Clearstone. 

• Dress exposed granular surface with 50 mm thickness of 19mm CRL; 

• Install HL 8 PGAC 64-28 hot mix asphalt (OPSS 1150) to compacted thickness of 60 
mm with a minimum Maximum Relative Density (MRD) of 92% complying with Ontario 
Provincial Standard Specification (OPSS) 310. 

• Apply SS-1 Tack Coat;  

• Install HL 3 PGAC 64-28 hot mix asphalt (OPSS 1150) to compacted thickness of 40 
mm with a minimum MRD of 92% complying with OPSS 310; and 

• Instate new pavement markings as per Drawing No. 5. 

The proposed finishing grade of the rehabilitated pavement is expected to have minor grade 
raise.   

Existing Grass Area 

• Sawcut, excavate and dispose of off-site existing concrete curbs, slabs, footings, sod, 
soil and granular materials to a maximum depth of 550 mm for the existing 
grass/landscape area; 

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 50 mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Install 50 mm CRL (OPSS 1010) to a compacted thickness of 300 mm;  

• Install new concrete (Class C2, 32MPa, with 5-8% air entrained) curbs in accordance 
with City of Toronto Standard Drawing No. T-600.11-1; and 
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• Install 19 mm CRL (OPSS 1010) to a compacted thickness of 150 mm; and 

• Install HL8 (60mm) and HL3 (40mm) with PGAC 64-28 to meet adjacent parking lot. 

Concrete Slab/Island Reconstruction – Existing Metal Statue Area 

• Relocate existing metal statue to new proposed location; 

• Sawcut, excavate and dispose of off-site existing concrete slabs, curb and granular 
materials to a maximum depth of 350; 

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 19mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Install 19mm CRL (OPSS 1010) to a compacted thickness of 200 mm;  

• Install new 100 µm thick polyethylene vapour barrier;  

• Install 150 mm thick concrete (Class C2, 32MPa, with 5-8% air entrained) slab; and 

Parking Lot Entrance Elimination- Knox Avenue Entrance 

• Sawcut, excavate and dispose of off-site existing concrete curbs, asphalt and granular 
materials to a maximum depth of 300; 

• Install new concrete (Class C2, 32MPa, with 5-8% air entrained) curbs in accordance 
with City of Toronto Standard Drawing No. T-600.11-1 and Drawing No. 3; 

• Removed and dispose of off-site two (2) existing I beams full-depth; and 

• Supply and install 300 mm thick of topsoil and sod. 

5.2 Section 2: West Pavement Area 

Based upon the findings of the visual condition survey, the existing flexible (asphalt) pavement 

is generally in fair to poor condition. Most of the observed distresses are in the form of thermal 

cracking, construction joint cracking, alligator cracking, potholes, ravelling, patch deterioration 

and localized areas of settlement. In general, the cause of the pavement distresses is likely due 

to pavement age, insufficient asphalt thickness and service life is due. 

The topographical survey revealed that the existing pavement surface is functional for positive 

sheet-flow drainage and localized areas will require grade adjustments to promote positive 

drainage. The existing catch basins appears to be functional and upgrades to the storm 

infrastructures is not required, except frost treatment for the catch basins and subdrains 

installation. 

The findings from the probehole investigation revealed that the existing average asphalt layer 

thickness is 78 mm and average granular layer thickness is 558 mm. The granular base 

materials were visually classified as 50mm Crusher Run Limestone and found to meet OPSS 
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1010 gradation requirements for Granular B Type II.  The granular subbase materials were 

visually classified as Gravelly Sand and found to marginally fail OPSS 1010 gradation 

requirements for Granular B Type I, due to excessive fines.  The existing granular materials are 

deemed to be of acceptable quality for re-use and found to be of sufficient thickness.    

The existing subgrade materials were found to be Sandy Silt, which is brown in colour, in moist 

condition and likely reworked native material.  Based on visual observations, the subgrade is 

presumed to have medium susceptibility to frost heaving and therefore subsurface drainage 

improvements is recommended. The chemical testing on the subgrade revealed that it has 

multiple exceedances and deemed unsuitable for re-use on-site if it is excavated. 

The west pavement area is the facility’s employee parking lot and experiences light-vehicle 

loading, with frequent heavy-vehicle (fire trucks and garbage trucks) loading (both static and 

dynamic) and therefore a heavy-duty pavement structure is required.  Based on the discussions 

above, full-depth asphalt replacement is recommended for this Section. The strategy shall 

provide a new pavement service life of 12 – 15 years, providing regular maintenance is 

conducted. The rehabilitation strategy is provided below. 

Pavement Rehabilitation Strategy 

• Demolish and remove off-site existing single storey building located within the centre of 
the parking lot; 

• Temporarily move the metal containers and store on-site; 

• Sawcut, excavate and dispose of off-site existing asphalt and granular materials to a 
maximum depth of 270 mm; 

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 19mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Perform frost treatment on the catch basin by excavating to a maximum depth of 870 
mm depth below the proposed pavement depth at 1.0 m offset around the catch basin.  
Install subdrains wrapped in filter cloth around the catch basin and install 600 mm 
thickness of 19mm Clearstone. 

• Install 19mm CRL with a compacted thickness of 150 mm to 100% Standard Proctor 
Maximum Dry Density (SPMDD); 

• Install HL 8HS PGAC 64-28 hot mix asphalt (OPSS 1150) to compacted thickness of 80 
mm with a minimum Maximum Relative Density (MRD) of 92% complying with Ontario 
Provincial Standard Specification (OPSS) 310; 

• Apply SS-1 Tack Coat;  

• Install HL 3HS PGAC 64-28 hot mix asphalt (OPSS 1150) to compacted thickness of 40 
mm with a minimum MRD of 92% complying with OPSS 310;  

• Instate pavement markings as per Drawing No. 5; and 
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• Reinstate metal containers at existing locations. 

The proposed finishing grade of the rehabilitated pavement is expected to remain the same 
after minor regrading works.   

Fence and Gate Installation – Concrete Roadway Entrance 

• Remove and dispose of off-site existing chain-link fence, posts and gate; and 

• Supply and install new chain-link fence, posts with footings and gate to match existing. 

o Fence posts along the curb-line, should be installed within the sodded area. 

Concrete Curb Reconstruction – Concrete Roadway Entrance 

• Sawcut, excavate and dispose of off-site the existing concrete curbs; and 

• Install new concrete (Class C2, 32MPa, with 5-8% air entrained) curbs in accordance 
with City of Toronto Standard Drawing No. T-600.11-1. 

5.3 Section 3: South Pavement Area 

Based upon the findings of the visual condition survey, the existing flexible (asphalt) pavement 

is generally in poor to very poor. Most of the observed distresses are in the form of thermal 

cracking, construction joint cracking, alligator cracking, potholes ravelling, patch deterioration 

and localized areas of settlement. In general, the cause of the pavement distresses is likely due 

to pavement age, poor surface drainage, inadequate pavement structure and reached well past 

its service life. 

The topographical survey revealed that the existing pavement surface is functional for positive 

sheet-flow drainage and localized areas will require grade adjustments to promote positive 

drainage. The existing catch basins appears to be functional and upgrades to the storm 

infrastructures is not required, except frost treatment to the catch basins. 

The findings from the probehole investigation revealed that the existing average asphalt layer 

thickness is 103 mm and average granular layer thickness is 498 mm. The predominate 

granular base materials were visually classified as 50mm Crusher Run Limestone and found to 

meet or marginally fail (due to excessive fines) OPSS 1010 gradation requirements for Granular 

B Type II.  The granular subbase materials were visually classified as Gravelly Sand and found 

to marginally fail OPSS 1010 gradation requirements for Granular B Type I, due to excessive 

fines.  The existing granular materials are deemed to be of acceptable quality for re-use and 

found to be of sufficient thickness.    

The existing subgrade materials were found to be Sandy Silt, which is brown in colour, in moist 

condition and likely reworked native material.  Based on visual observations, the subgrade is 

presumed to have medium susceptibility to frost heaving and therefore subsurface drainage 

improvements is recommended. The chemical testing on the subgrade revealed that it has 

multiple exceedances and deemed unsuitable for re-use on-site if it is excavated. 
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The south pavement area is the facility’s training lot and experiences heavy-vehicle (fire trucks 

and garbage trucks) loading and therefore a heavy-duty pavement structure is required. During 

the RFQ meeting, a rigid (concrete) pavement was stipulated for this area. Based on the 

discussions above, full-depth resurfacing with concrete pavement is recommended with 

salvaged granular base materials.  The strategy shall provide a new pavement service life of 25 

- 30 years, providing regular maintenance is conducted. The rehabilitation strategy is provided 

below. 

Pavement Rehabilitation Strategy 

• Sawcut and excavate the existing asphalt and granular materials to a maximum depth of 
400 mm. Salvage the existing granular base material (50mm CRL) and reuse as 
granular dressing at the south-west granular pavement area.  Dispose of the existing 
asphalt and remaining granular materials. 

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 19mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Excavate trench and install subdrains in accordance with OPSS 405. 

• Perform frost treatment on the catch basin by excavating to a maximum depth of 1000 
mm depth below the proposed pavement depth at 1.0 m offset around the catch basin.  
Install subdrains wrapped in filter cloth around the catch basin and install 600 mm 
thickness of 19mm Clearstone. 

• Install new 19mm CRL (OPSS 1010) to a compacted thickness of 150 mm to 100% 
SPMDD; 

• Install 250 mm thickness concrete (Class C2, 32MPa, with 5-8% air entrained).   

• Install smooth dowels (25 mm diameter), spaced approximately 0.75 m apart and held in 
dowel baskets, such that the dowels are perpendicular to the joints, along the 
construction joints; and wherever applicable, 

• Saw-cut the contraction joints spacing should not exceed 4.5 metres, depth should be 
72.5 ± 10 mm and should not be located along the wheel paths of the traffic. 

The proposed finishing grade of the rehabilitated pavement is expected to remain the same 
after minor regrading works.   

5.4 Section 4: South-East Pavement Area 

Based upon the findings of the visual condition survey, the existing flexible (asphalt) pavement 

is generally in good to fair condition. Most of the observed distresses are in the form of thermal 

cracking, construction joint cracking and pavement edge cracking. In general, the cause of the 

pavement distresses is likely due to weathering (i.e. thermal contraction and or freeze-thaw)  

The topographical survey revealed that the existing pavement surface is functional for positive 

sheet-flow drainage and localized areas will require grade adjustments to promote positive 
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drainage. The existing catch basin appears to be functional and upgrades to the storm 

infrastructures is not required.  

The findings from the probehole investigation revealed that the existing average asphalt layer 

thickness is 100 mm and average granular layer thickness is 495 mm. The granular base 

materials were visually classified as 19mm Crusher Run Limestone and found to fail OPSS 

1010 gradation requirements for Granular A.  The existing granular materials are deemed to be 

of poor quality but found to have sufficient thickness.  However, it should not be re-used if 

excavation is required.    

The existing subgrade materials were found to be Sandy Silt, which is dark grey in colour, in 

moist condition and likely reworked native material.  Based on visual observations, the 

subgrade is presumed to have low susceptibility to frost heaving and therefore subsurface 

drainage improvements are likely not required. The chemical testing on the subgrade revealed 

that it has multiple exceedances and it is deemed unsuitable for re-use on-site. 

The south-east pavement area is Fire Station 326’s parking lot and driveway. The pavement 

appears to be constructed or rehabilitated recently and does not warrant major rehabilitation 

works at this time. However, based on our observations, the existing concrete curb face along 

the driveway were observed to be shorter than 150 mm in height and should be replaced. The 

condition appears to be due to overlay of the asphalt pavement. The rehabilitation strategy is 

provided below.   

Concrete Curb Reconstruction – Along Exit Driveway onto Lakeshore Boulevard 

• Sawcut, excavate and dispose of off-site the existing concrete curbs; 

• Install new concrete (Class C2, 32MPa, with 5-8% air entrained) curbs in accordance 
with City of Toronto Standard Drawing No. T-600.11-1; and 

• Repair damaged asphalt full depth after concrete curb construction. Install base and 
surface asphalt to match adjacent layer thicknesses.  

5.5 Section 5: Concrete Roadway 

Based upon the findings of the visual condition survey, the existing flexible (asphalt) pavement 

is generally in fair to poor condition. Most of the observed distresses are in the form of diagonal 

cracking, joint spalling, settlement, potholing and transverse cracking. In general, the cause of 

the pavement distresses is likely due to pavement age, traffic loading and lack of maintenance.  

The topographical survey revealed that the existing pavement surface is functional for positive 

sheet-flow drainage and localized areas will require grade adjustments to promote positive 

drainage. The existing catch basins appears to be functional and upgrades to the storm 

infrastructures is not required.  
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The findings from the probehole investigation revealed that the existing average concrete layer 

thickness is 170 mm and average granular layer thickness is 515 mm. The granular base 

materials were visually classified as 50mm Crusher Run Limestone and found to fail OPSS 

1010 gradation requirements for Granular B Type II.  The existing granular materials are 

deemed to be of poor quality and should not be re-used if excavated and found to be of 

sufficient thickness.    

The existing subgrade materials were found to be Sandy Silt, which is dark brown in colour, in 

moist condition and likely reworked native material.  Based on visual observations, the 

subgrade is presumed to have low susceptibility to frost heaving and therefore subsurface 

drainage improvements are likely not required. The chemical testing on the subgrade revealed 

that it has multiple exceedances and deemed unsuitable for re-use on-site if it is excavated. 

The concrete roadway is utilized by the facility and neighbouring properties to the north-west of 

the site and experiences heavy-vehicle (fire trucks, garbage trucks, delivery trucks and 

maintenance vehicles) loading and therefore a heavy-duty pavement structure is required. 

Based on the discussions above, full-depth concrete replacement is recommended.  The 

strategy shall provide a new pavement service life of 25 – 30 years, providing regular 

maintenance such as joint and crack sealing are conducted. The rehabilitation strategy is 

provided below. 

Pavement Rehabilitation Strategy 

• Sawcut and excavate the existing concrete, asphalt and granular materials to a 
maximum depth of 300 mm.  

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 19mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Dress exposed granular surface with 50 mm thickness of 19mm CRL; 

• Install 250 mm thickness concrete (Class C2, 32MPa, with 5-8% air entrained).   

o Install separation boards between abutting concrete curbs.  

o Install smooth dowels (25 mm diameter), spaced approximately 0.75 metres 
apart and held in dowel baskets, such that the dowels are perpendicular to the 
joint, along the transverse direction of traffic; 

o Where the roadway meets Know Avenue, install 320 mm thickness concrete 
tapered to 250 mm thickness over 4.5 metres; 

o Reinstate drop-curbs at existing locations. 

• Saw-cut the contraction joints spacing should not exceed 4.5 metres, depth should be 
72.5 ± 10 mm and should not be located along the wheel paths of the traffic. 

The proposed finishing grade of the rehabilitated pavement is expected to remain the same 
after minor regrading works.   
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Sidewalk Reconstruction – South of Concrete Roadway 

• Sawcut, excavate and dispose of off-site existing concrete and granular materials to a 
maximum depth of 350; 

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 19mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Install 19mm CRL (OPSS 1010) to a compacted thickness of 200 mm;  

• Install new 100 µm thick polyethylene vapour barrier; and 

• Install 150 mm thick concrete (Class C2, 32MPa, with 5-8% air entrained) sidewalk slab.  
Install separation board between new and old concrete boundary. 

5.6 Section 6: Granular Covered Area 

It is our understanding that the granular covered area is to remain and therefore a detailed 
analysis has not been carried for this Section.  During the RFQ meeting discussions, two (2) 
site improvements works were stipulated for this Section and the rehabilitation strategies are 
provided below. 

General Site Improvement Works – Granular Covered Area 

• Install new concrete (Class C2, 32MPa, with 5-8% air entrained) with thickened edge 
according to detail in Drawing No. 4; 

• Clean up vegetation along perimeter; 

• Regrade, proof-roll existing surface, repair soft areas and dress with salvaged granular 
from the South Pavement Area; 

• Strip existing vegetation around the existing train car area and regrade existing granular.  
Supply and place concrete to the height of the rails. 

Pavement Rehabilitation Strategy (deteriorated asphalt area) 

• Sawcut, excavate and dispose of off-site existing asphalt and granular materials to a 
maximum depth of 400 mm; 

• Regrade, proof-roll, identify “soft spots” and compact the material; 

o Repair soft spots by replacing a minimum of 300 mm of 19mm Crusher Run 
Limestone (CRL) (OPSS 1010) compacted to 100% Standard Proctor Maximum 
Dry Density (SPMDD). 

• Install new 19mm CRL (OPSS 1010) to a compacted thickness of 150 mm to 100% 
SPMDD; 

• Install 250 mm thickness concrete (Class C2, 32MPa, with 5-8% air entrained).   
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• Install smooth dowels (25 mm diameter), spaced approximately 0.75 m apart and held in 
dowel baskets, such that the dowels are perpendicular to the joints, along the 
construction joints; and wherever applicable; 

• Saw-cut the contraction joints spacing should not exceed 4.5 metres, depth should be 
72.5 ± 10 mm and should not be located along the wheel paths of the traffic. 

The proposed finishing grade of the rehabilitated pavement is expected to remain the same 
after minor regrading works.   
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6. Conclusion 

City of Toronto (City) has retained EXP Services Inc. (EXP) to undertake pavement analysis, 

pavement design and engineering consultant services for the proposed site improvements at 

Toronto Fire and EMS Training Centre located at 895 Eastern Avenue in Toronto, ON. This 

report presents our findings of the visual condition survey, probehole investigation and 

laboratory testing results and presents proposed rehabilitation strategies, cost estimates and 

drawing illustrating the extent of work recommended.  

The comments given in this report are intended only for the guidance of design engineers.  The 

number of probeholes required to determine the localized underground conditions between 

probeholes affecting construction costs, techniques, sequencing, equipment, scheduling, etc. 

could be greater than has been carried out for design purposes.  Contractors bidding on or 

undertaking the works should, in this light, decide on their own investigations, as well as their 

own interpretations of the factual probehole results, so that they may draw their own 

conclusions as to how the subsurface conditions may affect them. 

More specific information with respect to the conditions between samples, or the lateral and 

vertical extent of materials may become apparent during excavation operations.  The 

interpretation of the probehole information must, therefore, be validated during excavation 

operations.  Consequently, during the future development of the property, conditions not 

observed during this investigation may become apparent; should this occur, EXP Services Inc. 

should be contacted to assess the situation and additional testing and reporting may be 

required.  EXP has qualified personnel for providing assistance in regards to future 

geotechnical issues related to this property. 

We trust that this report is satisfactory for your purposes.  Should you have any questions or 

comments, please do not hesitate to contact this office. 

Yours truly, 

EXP Services Inc.  

 

 

 

 

Kelvin Liu, E.I.T. 
Pavement and Materials 
 

Eric Chan, P. Eng. 
Senior Pavement Engineer 
 

I:\2003-Brampton\Projects\Geotechnical Engineering\0600000\607000\607200\607230-A0 895 Eastern Ave Fire and EMS Training 
Centre\Report\BRM00607230A0 - Pavement Investigation Report_122018.doc 
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Section 1: North Pavement Area 

 

Photo 1: Thermal cracking (slight to moderate), alligator cracking (slight to moderate), pothole 

(slight), and patch deterioration (moderate). 

 

Photo 2: Thermal cracking (slight) and localized settlement resulting in water ponding.  



         
Pavement Evaluation and Rehabilitation Recommendations  
895 Eastern Ave, Toronto, ON  BRM-00607230-A0 

 
Section 1: North Pavement Area 

 

Photo 3: Thermal cracking (moderate), alligator cracking (slight) and localized areas of 

settlement resulting in water ponding.  

 

Photo 4: Thermal cracking (slight), alligator cracking (slight) ravelling (slight) and asphalt patch 

boundary deterioration.  
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Section 1: North Pavement Area 

 

Photo 5: Thermal cracking (moderate), alligator cracking (slight), ravelling (slight) and localized 

area of settlement resulting in water ponding. 

 

Photo 6: Rutting (slight), ravelling (slight) and localized area of settlement resulting in water 

ponding.  
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Section 2: West Pavement Area 

 

Photo 7: Thermal cracking (slight to moderate), alligator cracking (moderate) and localized area 

of settlement resulting in water ponding.  

 

Photo 8: Ravelling (moderate) and construction joint cracking (slight). 
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Section 2: West Pavement Area 

 

Photo 9: Thermal cracking (slight to moderate), alligator cracking (slight to moderate), ravelling 

(slight) and localized areas of settlement resulting in water ponding.  

 

Photo 10: Thermal cracking (slight), construction joint cracking (slight), alligator cracking (slight), 

ravelling (slight) and asphalt patch deterioration. 
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Section 2: West Pavement Area 

 

Photo 11: Thermal cracking (slight) and ravelling (slight). 

 

Photo 12: Thermal cracking (slight), alligator cracking (slight) and ravelling (slight). 
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Section 2: West Pavement Area 

 

Photo 13: Construction joint cracking (slight), ravelling (slight), thermal cracking (slight to 

moderate), alligator cracking (slight to moderate) and pothole (moderate). 

 

Photo 14: Thermal cracking (slight), ravelling (slight) and localized areas of settlement resulting 

in water ponding. 
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Section 3: South Pavement Area 

 

Photo 15: Thermal cracking (moderate), alligator cracking (moderate), asphalt patch 

deterioration and pothole (slight).  

 

Photo 16: Thermal cracking (slight). 
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Section 3: South Pavement Area 

 

Photo 17: Thermal cracking (slight to moderate) and localized area of settlement resulting in 

water ponding.  

 

Photo 18: Pavement edge cracking (slight), construction joint cracking (slight), pothole (slight) 

and vegetation growth along construction joint.  
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Section 3: South Pavement Area 

 

Photo 19: Thermal cracking (moderate), alligator cracking (slight), ravelling (slight), coarse 

aggregate loss (slight) and pothole (slight).  

 

Photo 20: Thermal cracking (moderate), alligator cracking (moderate) and ravelling (slight). 
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Section 3: South Pavement Area 

 

Photo 21: Thermal cracking (moderate), alligator cracking (slight), ravelling (slight), coarse 

aggregate loss (slight), pothole (moderate) and asphalt patch boundary deterioration.  

 

Photo 22: Thermal cracking (moderate), alligator cracking (moderate), ravelling (slight) and 

pothole (moderate). 

 




