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Geotechnical and Pavement Assessment 

 

 



 

Appendix U.1 

Geotechnical and Pavement Assessment 

for Mississauga Road/Old Main Street  

and Bush Street  

 

 



































































































































































































































































































 

Appendix U.2 

Geotechnical and Pavement Assessment 
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1 INTRODUCTION 

Coffey Geotechnics Inc. (Coffey) was retained by HDR Corporation (HDR) on behalf of Regional 

Municipality of Peel (Peel) to carry out a geotechnical investigation and subsequent interpretative reporting 

for Project 11-4360 of Peel’s proposed Improvements to Regional Corridor. It is understood from the 

Project Terms of Reference (ToR) that the current engineering study is a continuation of the Municipal 

Class EA study (for Bush Street and Mississauga Road, Peel Project 09-4370).  The geotechnical objective 

is to provide a preliminary pavement review (performance and deficiency) to assist the 30% detail design 

for the proposed service improvements for the Regional Road Corridor.  The pavement study for this stage 

includes the following roadway sections: 

 Olde Base Line Road from Winston Churchill Boulevard to Mississauga Road 

 Winston Churchill Boulevard from Olde Base Line Road to Bush Street 

The purposes of the investigation were to determine the existing pavement structure and subsurface 

conditions at the site (determining the existing pavement deficiencies), and provide preliminary 

geotechnical engineering recommendations to assist in the current design stage (30%) of the proposed 

improvements works. 

According to the project ToR, the relevant findings and recommendations from the previous study(ies) 

(Project 09-4370) are to be incorporated and integrated into this study.  It is important to note that the data 

from Project 09-4370 is attached where necessary in this report for reference.  However, Coffey has not 

verified the data accuracy, nor the validation of the modelling (and analyses), nor the suitability of the 

recommendations from the previous study(ies). 

A limited scope of culvert condition survey, and a preliminary Hydrogeological Investigation have also been 

carried out in conjunction with the geotechnical study.  The data reports will be submitted under separate 

covers. 

This report contains the findings of the geotechnical field investigation and subsequent laboratory testing 

together with our geotechnical engineering comments and considerations for road rehabilitation needs 

within the project area. This report has been prepared for HDR, Peel Region, their engineers and their 

designers in relation to Peel Project 11-4360. Further dissemination of this report is not permitted without 

Coffey’s prior written approval. 

2 PROJECT SUMMARY 

As per the Peel Region ToR for this assignment (Section 2 of RFP 2011-066P ToR), the main scope of the 
current assignment is to identify the existing pavement deficiencies to assist in completion of the 30% detail 
design.  The preliminary investigation presented in this report provides the results of a field and laboratory 
investigation and, where necessary, expands the scope to further provide the preliminary pavement design 
and rehabilitation considerations for the following project roadway sections: 
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Peel Region Project Number:  11-4360 

Project location: Olde Base Line Road from Winston Churchill Boulevard to Mississauga Road 

 Winston Churchill Boulevard from Olde Base Line Road to Bush Street 

A previous investigation was carried out by Terraprobe Limited (Terraprobe) for pavement components on 
Mississauga Road, Olde Main Street and Bush Street, and documented in a Draft Pavement Design Report 
dated August 06, 2010 and an addendum email dated January 26, 2011.  Findings and design data for 
these roadway sections should be referred to the captioned report and relevant document. 

This report is developed on the basis of our current investigation and scope of work.  It should be read as a 
standalone report. 

2.1 Published Geology 

The bedrock beneath the site, unconformably overlying the Queenston Formation, are rocks of sandstone, 
dolostones and limestones interbedded with shales of Cararact Group of Lower Silurian Formation as per 
the Ontario Ministry of Natural Resources Map M2326 “Southern Ontario Orangeville Quaternary Geology” 
and the accompanying Geoscience Report No. 141 “Quaternary Geology of the Orangeville Area, Southern 
Ontario”.  It is indicated that bedrock topography varies quite significantly in the area near Belfountain. 

Surficial geology along Mississauga Road and Winston Churchill Boulevard is understood to largely 
comprise stone–poor, sandy silt to silty sand till (Wentworth Till).  Bedrock outcrops or thin overburden 
(shaly till) over bedrock may be present at shallow depth along most of Olde Base Line Road.  To the north 
of the site (near Bush Street), the near surface soil may consist of glacioflivial (river) deposits. 

The general topography in Belfountain-Caledon area is flat to gently rolling.  The areal highest point is 5 km 
west-northwest of Orangeville which slopes gently down from north to south.  Locally, bedrock channels in 
the Cataract-Belfountain form reliefs, with drumlin field regions being present in the site central areas. 

No groundwater information was found during our desktop study. 

2.2 Site Settings, Project Limits and Major Landmarks 

The site is located within a rural area in the south of Town of Caledon, Ontario. 

A Site Location Plan is presented as Drawing 1 to this report. 

Based on Peel Region’s Terms of Reference, both Winston Churchill Blvd and Olde Base Line within the 
project limits are two-lane rural arterial roads. 

  



 

GEOTETOB21649AA | Coffey Geotechnics Inc. | 28/Feb/2014 | Geotechnical Investigation Report Improvements to 
Regional Road Corridor Bounded by Winston Churchill Blvd., Bush St., Old Main St., Mississauga Rd., Olde Base Line Rd. 
Wellington, Ontario, Regional Municipality of Peel 
Peel Project 11-4360 3 

The approximate chainages listed apply to the investigation (Project Stationing and Limits): 

Winston Churchill Blvd Station 0+000 Olde Base Line (south limit of WCB) 

 Station 6+000 Bush Street (north limit of WCB) 

Olde Base Line Station 0+000 Winston Churchill Blvd (west limit of OBL) 

 Station 2+700 Mississauga Road (east limit of OBL) 

2.3 Project Scope, Design Objectives and Special Features 

2.3.1 Project Scope 

At the current stage as an EA component, no detailed development plan is defined.  The assignment is to 
identify the existing pavement deficiencies based on the visible distresses and riding quality (determined by 
visual pavement assessment), and evaluate its structural competency based on the intrusive pavement 
investigation. 

No other special design features, e.g. urbanization, modification of alignments, intersection improvements, 
culvert replacements, etc., are included at this stage. 

The drainage configurations will remain generally unchanged.  It is however, necessary to improve existing 
drainage conditions at local areas, where identified. 

2.3.2 Investigation Standards and Design Criteria 

The site is located within a rural area in the south of Town of Caledon, Ontario. 

A complete traffic study has not been completed at the time of the preparation of the report.  As a base 
assumption for this study (and confirmed by HDR and Peel Region), significant traffic growth and road 
capacity improvements are not anticipated (Section 4.5 of ToR). 

For pavement assessment and design purposes, relevant design and investigation standards are provided 
below (based on the project ToR and clarification with Peel Region): 
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Minimum Design Criteria and Construction 
Standards 

Referenced Investigation and Design Standards 

To be developed/completed as part of Phase III of 
EA (Section 5.4 of ToR) 

 Peel Region Road Standards (non-existent) 

 Pavement Assessment Standards (MTO 
Flexible Pavement Distress Manifestation 
for Municipal Applications) 

 Project Specific Design Criteria (MTO 
Pavement Design and Rehabilitation 
Manual GBE Method) 

 Project Specific Design Criteria (AASHTO-
MTO Methods) 

2.3.3 Traffic Data 

The following traffic information is provided for the current study: 

 Winston Churchill Boulevard Olde Base Line Road 

Count Year 2012 2012 

AADT (2011) 2147 2230 

Annual growth factor 2% assumed 2% assumed 

Commercial Vehicle Ratio (maximum) 6% 3% 

3 GROUND INVESTIGATION METHODOLOGY 

The scope of this geotechnical investigation, including the associated laboratory testing and reporting, has 
been carried out in general accordance with Coffey’s existing term contract with the client. 

The procedures outlined herein include the following office, field and laboratory components: 

1. Review of roads construction history, including initial construction as-built drawings, major 
rehabilitation events (year and methodology), reconstruction details (year and methodology), 
major maintenance activities (year and maintenance details); 

2. Review of previous investigations; 

3. Carry out a visual pavement condition assessment; 

4. Carry out a confirmatory pavement borehole investigation (intrusive) based on the information 
collected through steps 1 to 3 (targeting poor performance areas); 

5. Carry out a confirmatory geotechnical testing program to assess the material qualities of the 
existing pavement courses detailed in step 3; 
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6. Compile findings for existing pavement conditions and establish site specific pavement model; 

7. Carry out a pavement analysis based on the traffic data provided for the study; 

8. Develop cost-effective pavement rehabilitation alternatives based on results from steps 5, 6 
and 7. 

3.1 Review of roads construction history 

No data is available for review at the time of the preparation of the report. 

3.2 Review of previous investigations 

No data is available for review at the time of the preparation of the report. 

3.3 Visual Pavement Assessment 

A brief visual pavement condition survey has been carried out for this study on December 7, 2012.  This 
work was carried out based on the MTO guidance for municipal roads (SP-022).  The results of the visual 
assessment have identified the pavement distresses with their types, frequencies, and severities.  A 
summary of the possible causes for the distresses are included in the assessment. 

3.4 Confirmatory Pavement Borehole Investigation 

Prior to undertaking field drilling, clearance of existing utility services to the site was obtained from the 
applicable agencies. The field investigation was then undertaken on December 7, 2012 and comprised the 
drilling of 44 boreholes (30 in Winston Churchill Blvd and 14 in Olde Base Line Road) with 9 additional 
pavement cores (6 in Winston Churchill Blvd and 3 in Olde Base Line Road). The borehole depths varied 
from 1.5 to 5.0 m with shallower exceptions when bedrock was encountered. The borehole locations were 
selected by Coffey to maximize the coverage of the site. 

All boreholes were drilled through the existing roadway pavement using a truck-mounted CME 75 drilling 
rig equipped with hollow/solid stem continuous flight auger equipment. The field drilling works were 
completed under the full time supervision of a Coffey Technician.  Pavement granular samples were 
obtained directly off the retrieved augers.  Subgrade soil samples were collected at regular intervals using a 
50 mm (outside diameter) split-barrel sampler driven with a 63.5 kg hammer with a drop height of 0.76 m.  
Standard penetration testing (SPT) was conducted as per the procedures stipulated in ASTM D1586-11.  
All samples were logged in the field and returned to Coffey’s laboratory in Etobicoke for review. 

The exploratory borehole locations were not surveyed. 

Borehole logs are presented with this report in Appendix A, with their respective locations presented on 
Drawing 2. 
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On completion of drilling, all boreholes were backfilled to the base of the asphalt pavement in accordance 
with the requirements of Ontario Regulation 903 and associated amendments. Each borehole was then 
covered with a single lift of nominally compacted, cold patch asphalt of a minimum thickness of 50 mm to 
match the surrounding pavement grade. 

Groundwater level observations were made during drilling and in the open boreholes at the completion of 
the drilling operations. Details of groundwater observations for each borehole are presented on the 
respective borehole logs presented in Appendix A. No monitoring wells or piezometers were installed in 
the pavement boreholes during the investigation. 

Further discussion on groundwater may be referred to the Preliminary Hydrogeological Study. 

3.5 Geotechnical Confirmatory Testing 

In situ Standard Penetration Tests (SPTs) were undertaken at frequent depth intervals using a 50 mm 
outside diameter and 35 mm internal diameter split barrel sampler driven with a hammer of mass 63.5 kg 
dropping 760 mm in accordance with the ASTM D 1586-11 test method – “The Standard Method of 
Standard Penetration Testing (SPT)”. 

Table 3.5.1 Summary of In-situ Testing Schedule 

Location No of Boreholes 
SPT Testing 

In Granular In Subgrade 

Winston Churchill Blvd 30 2 4 

Olde Base Line Road 14 3 3 

Total 44 5 7 

Selected soil samples were submitted to Coffey’s laboratory for natural moisture content determination, the 
results of which are presented on the borehole logs in Appendix A.  Selected granular and subgrade soil 
samples taken from the boreholes were tested for grain size distribution determinations, the results of 
which are presented in Appendix B. 

Table 3.5.2 Summary of Laboratory Testing Schedule 

Location 
No of 

Boreholes 

Testing for Moisture Content 
Testing for Grain Size 

Distribution 

Granular Subgrade Granular Subgrade 

Winston 
Churchill 

Blvd 
30 18 11 6 3 
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Olde Base 
Line Road 

14 15 6 4 2 

Total 44 33 17 10 5 

4 PAVEMENT SURFACE AND SUBSURFACE CONDITIONS 

4.1 Existing Pavement Conditions 

4.1.1 Summary of Pavement Assessment 

The existing roadway sections of Winston Churchill Boulevard and Olde Base Line Road are both two lane 
rural constructions.  A small creek tributary (identified as Erin Branch) meanders through from the north of 
the site.  The pavement surface is generally constructed on low embankment, whilst in some areas the 
pavement surface being only slightly above the side ditches. 

Faulty cross-fall was observed at several locations of the roads. 

Rideability within the section is generally uncomfortable and fair at posted speed limits in Winston Churchill 
Boulevard and Olde Base Line, respectively.  

Construction history of the roads, including recent rehabilitation or maintenance activities, was not known at 
the time of the investigation. 

4.1.1.1 Winston Churchill Blvd  

The roadway sections lie in a generally flat area with a gentle down slope from north to south.  The 
roadway section along Winston Churchill Blvd appears to be surfaced with a thin layer of asphalt surface 
course.  The pavement condition is visually poor to very poor with intermittent medium severity ravelling, 
frequent medium severity single/multiple unsealed cracking, occasional high severity large area alligator 
cracking, and extensive medium severity pavement edge break.  Deep seated pavement structural failures 
(deep ruts) were not frequent.  A few to some localized depressions were observed where poor site 
drainage conditions were identified in the vicinities. 

Evidence of multiple rehabilitation efforts was observed in many areas along the roadway. 
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Figure 1 Winston Churchill Blvd. - General Pavement Overview, noting extensive edge repairs 

 
Figure 2 Winston Churchill Blvd. - Close up on Pavement Surface Condition: Failing Patch Work, 

Severe Ravelling  

Pavement 
edge 
repairs 
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Figure 3 Winston Churchill Blvd. - Pavement Edge Break/ Severe Cracking 

 
Figure 4 Winston Churchill Blvd. - Surface Distortion (Wheel Path Rutting), and Flushing 
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Largely, a 2.0 to 3.0 m wide unpaved shoulders flank each side of the road.  The shoulders are generally 
surfaced with a layer of granular material consisting of sand and gravel.  The overall condition of the 
shoulder is fair.  No major deterioration was observed in the shoulder except occasional gullies on the outer 
shoulder which indicate the occurrence of minor soil erosion and some grass growth within the shoulder. 

Side ditches are generally in need of major maintenance.  In some areas, siltation and heavy vegetation 
were observed, which impede the performance of effective drainage conditions.  Occasionally, faulty 
longitudinal or horizontal grading created a “bath tub” effect in the local areas. 

 
Figure 5 Winston Churchill Blvd. - Depress Areas near a Hydro Pole in Shoulder 
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Figure 6 Winston Churchill Blvd. - Ponding in Shoulder - Faulty Grading near Pavement Edge 

4.1.1.2 Olde Base Line Road  

The pavement condition along Olde Base Line Road is visually fair to poor with extensive sections of 
narrow shoulders.  The pavement structure is constructed on near or at-grade with shallow side ditch 
flanking both sides of the road.  The pavement distresses include frequent medium-severity cracking being 
observed throughout the project length.  In isolated areas, it exhibits intermittent raveling and high-severity 
single and multiple cracking.  Local depressions were observed elsewhere in the paved area. 



 

GEOTETOB21649AA | Coffey Geotechnics Inc. | 28/Feb/2014 | Geotechnical Investigation Report Improvements to 
Regional Road Corridor Bounded by Winston Churchill Blvd., Bush St., Old Main St., Mississauga Rd., Olde Base Line Rd. 
Wellington, Ontario, Regional Municipality of Peel 
Peel Project 11-4360 12 

 
Figure 7 Olde Base Line - Typical Condition of Roadway 

 
Figure 8 Olde Base Line - Multiple High Severity Longitudinal Cracks 
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Largely, a 0.6 to 1.2 m wide unpaved shoulder flanks each side of the road.  The shoulders are generally 
unpaved.  The overall condition of the shoulder is poor to fair. 

Roadside ditches of the roadway appeared to be partially functional. Tall grass overgrowth was observed in 
many sections of the drainage ditches. 

 
Figure 9 Olde Base Line - Very Narrow (or No) Shoulder, Tall Grass, Extensive Pavement Edge 

Cracking 

4.1.2 Culvert (or Drainage) Survey 

Condition survey for cross road corrugated steel pipe culverts (CSP), if any, will be inspected and report 
submitted under a separate cover.  It is expected that any existing CSP culvert will be replaced or modified 
where necessary during the new rehabilitation of the road. 

4.1.3 Possible Causes of Pavement Distresses 

The visual pavement condition survey indicated that the observed pavement varies significantly in 
performance at the site.  Although the pavement history for construction, maintenance and rehabilitation is 
not known, it is our opinion, based on the visual evidences, that the pavement distresses for Winston 
Churchill may be associated with pavement structural deficiency, while Olde Base Line Road distresses 
may be a result of temperature related issues, lack of maintenance, problem associated with narrow (or nil) 
shoulders, or asphalt aging. 
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Site drainage on Winston Churchill Blvd is in need of upgrade, reinstatement and maintenance, i.e. clean 
up the sediment.  Some evidence of frost heave is observed.  Narrow shoulder configuration on Olde Base 
Line should be addressed as part of the current EA study. 

4.2 Field Investigation Data and Laboratory Testing Results 

The geology encountered across the site was as anticipated from review of the available OGS geological 
information.  Borehole locations were selected in the driving lane or at edge of pavement along roadway 
sections, at approximately 200 m intervals alternating in opposite directions.  Borehole locations in this 
report are referenced to metric chainages.  The field layout was established by Coffey field staff based on 
the reference point stations painted on the edge of the highway pavement surface.  The following table 
summarizes the borehole locations. 

Table 4.2.1 Summary of Borehole Locations 

BH 
No. 

Winston Churchill Blvd. BH NO. Olde Base Line Road 

 Station Southbound Northbound  Station Westbound Eastbound 
 0-050       
 0+000 (Olde Base Line intersection)  0+000 (Winston Churchill Blvd. Intersection) 
1 0+050   1 0+050   
2 0+250   2 0+250   
3 0+450   3 0+450   
4 0+650   4 0+650   
5 0+850   5 0+850   
6 1+050   6 1+050   
7 1+250   7 1+250   
8 1+450   8 1+450   
9 1+650   9 1+650   

10 1+850   10 1+850   
11 2+050   11 2+050   
12 2+250   12 2+250   
13 2+450   13 2+450   
14 2+650   14 2+650   
15 2+850    2+700 (Mississauga Road Intersection) 
16 3+050    
17 3+250    
18 3+450    
19 3+650    
20 3+850    
21 4+050    
22 4+250    
23 4+450    
24 4+650    
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BH 
No. 

Winston Churchill Blvd. BH NO. Olde Base Line Road 

25 4+790    
26 5+050    
27 5+250    
28 5+450    
29 5+650    
30 5+850    

 6+000 (Bush Street)  
 

Asphalt thickness measurement was taken in core holes at all borehole locations.  Cores were taken at 
selected locations. Pavement Core Logs and Core Photographs are presented in Appendix C. No 
specified asphalt testing was commissioned for this assignment. 

Generally, the pavement structure consisted of an asphaltic concrete with thickness varying significantly 
between 15 mm and 200 mm overlying a layer of granular base/sub-base material ranging in thickness 
from 130 mm to over 1.4 m. 

A detailed description of the subsurface conditions encountered in the boreholes completed at the site is 
presented on the borehole logs in Appendix A.  The generalized sub-surface conditions encountered are 
summarized as follows. 

4.2.1 Winston Churchill Boulevard 

The existing pavement structure has been constructed to a two lane rural section; the roadway is supported 
on a low embankment constructed with fill, or on a native subgrade (including in places on inferred 
bedrock).  The borehole data shows relative consistency in the character and condition of the subgrade soil 
(fill as well as native subgrade) along the length of the project, where the pavement profile is close to 
existing grade.   

SPT “N” values in the near surface zone (upper 0.76 m below surface) of high blow counts were recorded.  
The high blow counts were likely a result of the frost in soil.  Penetration index recorded at a depth of 0.76 
m (or slightly below) recorded N values ranging from 8 to 26 blows/300 mm, indicating a loose to compact 
condition. 

Field moisture content recorded in the granular base layer ranged from 2.2 to 4.0%.  In BH10 (at Sta. 
1+850), the recorded moisture content was 7.7%, indicating wetter than normal conditions. 

Field moisture content recorded in the granular subbase layer ranged from 2.8 to 10.0%.  However, in 
several borehole locations, wetter than normal conditions were found (BH 4 at Sta. 0+650, 21.1%; BH10, 
13.1%; BH16 at 3+050, 16.6%; and BH23 at 4+450, 12.4%). 

Bedrock was inferred at shallow depth, varying from 0.76 m to 5.0 m, in some boreholes. 
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Generally, subgrade soil encountered in the boreholes underlying the pavement structure comprised a 
layer of sandy silt to silty sand.  This deposit generally includes a trace to some clay.  The clay content is 
sufficient to impart a weak plasticity to the soil.  Trace gravel was also encountered within the subgrade soil 
in many boreholes. 

The native sandy silt till to silty sand till generally extended beyond the termination depth of the 
investigation except in the boreholes terminating on the inferred bedrock. Based on local experience and 
grain size distribution results, this silty sand to sandy silt till subgrade is considered low frost susceptible. 

The natural moisture contents measured within the subgrade range from 7 (silty sand) to 38% (sandy silt 
with clay). 

The auger holes were dry and open during the field work.  No groundwater was encountered during drilling 
or on completion of the boreholes. Based on the geology encountered during the investigation, significant 
volumes of groundwater are not anticipated beneath the site, though the groundwater conditions 
encountered may vary due to temperature, season, precipitation and other factors that may differ from 
those experienced at the time of the investigation. Perched water conditions could also occur due to the 
accumulation of surface water within the pervious granular material overlying the relatively low pervious 
native till. 

The encountered strata are presented on the attached Borehole Records in Appendix A of this report.  The 
existing pavement cross-section consists of the following: 
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Winston Churchill Blvd from Olde Base Line Rd northward to Bush St 

Station 

Southbound Northbound 

Station 

Thickness  (mm) Thickness (mm) 

Asph Base 
Sub 
Base 

Total 
Gran 

Type of 
Subgrade Asph Base 

Sub 
Base 

Total 
Gran 

Type of 
Subgrade 

0-050           45 605 250 855 Cl Si Some Sa 0-050 

0+050           40 280 Nil 280 Cl Si Some Sa 0+050 

0+250 40 360 350 710 Bedrock           0+250 

0+450           40 360 500 860 Sa Si 0+450 

0+650 45 455 Nil 455 Cl Si Tr Sa           0+650 

0+850           110 245 255 500 Si Sa 0+850 

1+050 30 270 250 520 Si Cl Tr Sa           1+050 

1+250           75 485 Nil 485 Cl Si    1+250 

1+450 40 465 Nil 465 Si Sa Tr Gr           1+450 

1+650           85 450 Nil 450 Si Sa Tr Gr 1+650 

1+850 100 405 Nil 405 Sa Si Tr Cl (Till)           1+850 

2+050           45 335 Nil 335 Si Sa Tr Gr 2+050 

2+250 40 250 310 560 Sa Si Tr Cl              2+250 

2+450           25 280 455 735 Cl Si 2+450 

2+650 45 415 Nil 415 Sa Si           2+650 

2+850           70 440 Nil 440 Cl Si Tr Sa 2+850 

3+050 75 485 Nil 485 Sa Si           3+050 

3+250           75 330 Nil 330 Sa Si Tr Cl 3+250 

3+450 40 315 Nil 315 Si Sa Tr Gr           3+450 

3+650           25 230 nil 230 
Si Sa Some 

Gr 3+650 

3+850 50 410 Nil 410 Si Sa Tr Gr           3+850 

4+050           45 415 300 715 Cl Si Tr Sa 4+050 

4+250 15 240 505 745 Si Sa Tr Gr           4+250 

4+450           60 700 0 700 Si Sa Tr Cl 4+450 

4+650 15 190 555 745 Bedrock           4+650 

4+790           50 550 900 1450   4+790 

5+050 100 305 355 660 Cl Si Tr Sa Tr Gr           5+050 

5+250           100 510 890 1400   5+250 

5+450 45 415 Nil 415 Si Sa Some Gr           5+450 

5+650           80 530 890 1420   5+650 

5+850 40 165 1295 1460             5+850 

Averages 48  343  241.3  584.3    60.6  421.6  277.5  699.1    Averages 

Minimum 15  165  0.0  315    25  230  0  230    Minimum 

Maximum 100  485  1295  1460    110  700  900  1450    Maximum 

  15  15  15 15    16  16  16  16      

            
            

 

 

The following charts illustrate the thickness distributions for each pavement layer component along Winston 
Churchill Blvd. 
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Figure 10 Winston Churchill Blvd Asphalt Concrete Layer Thickness Distribution 

 

Figure 11 Winston Churchill Blvd Granular Base Thickness Distribution 
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Figure 12 Winston Churchill Blvd Granular SubBase Thickness Distribution 

Laboratory testing results show that the granular base samples may exceed or be on the fine side in 
comparison with the gradation specifications of a OPSS Granular A material.   

 
Figure 13 Winston Churchill Blvd. Laboratory Testing Results (Particle Size Distribution) of the     

Granular Base Material 
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It is important to realize, although a standard practice, that the split spoon sampler has a size limitation for 
the samples which can be taken from the ground.  Auger samples tend to represent a mixture of multiple 
soil layers.  The gradation distributions of granular layers may be adversely affected by the grinding action 
during the sampling process, and also cannot be accurately estimated based on the small samples taken 
from the borehole investigation. 

 

Figure 14 Winston Churchill Blvd. Laboratory Testing Results (Particle Size Distribution) of the 

Granular SubBase Material 

4.2.2 Olde Base Line Road 

The existing pavement structure on Olde Base Line Road has been constructed to a two lane rural section; 
the roadway is supported on a low embankment constructed with fill, or on a native subgrade (including in 
places on inferred bedrock).  The borehole data show relative consistency in the character and condition of 
the subgrade soil (fill as well as native subgrade) along the length of the project, where the pavement 
profile is close to existing grade.   

Penetration index recorded at a depth of 0.76 m (or slightly below) recorded N values ranging from 3 to 29 
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Field moisture content recorded in the granular base layer ranged from 2.9 to 5.3%. 

Field moisture content recorded in the granular subbase layer ranged from 5.0 to 8.6%.  However, in 
several borehole locations, wetter than normal conditions were found (BH 7 at Sta. 1+250, 17.8%; BH8 at 
1+450, 23.4%; BH9 at 1+650, 18.5%; and BH13 at 2+450, 20.4%).  The road sections with wet subbase 
conditions exhibited extensive pavement cracks, as shown in Figure 8 of Section 4 of the report. 
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Generally, subgrade soil encountered in the boreholes underlying the pavement structure comprised a 
layer of clayey silt to silty sand.  This deposit generally includes a trace of to some clay.  The clay content is 
sufficient to impart a weak plasticity to the soil.  A trace of gravel was also encountered within the subgrade 
soil in many boreholes. 

The natural moisture contents measured within the subgrade range from 4.5 (sand) to 23% (clayey silt, 
some sand). 

The native soil generally extended beyond the termination depth of the investigation except in the 
boreholes terminating on the inferred bedrock. 

Based on local experience and grain size distribution testing results, the silty sand till subgrade is 
considered low to medium frost susceptible. 

Bedrock was inferred at shallow depth, varying from 1.1 m to 3.5 m, in some boreholes. 

The auger holes were dry and open during the field work.  No groundwater was encountered during drilling 
or on completion of the boreholes. Based on the geology encountered during the investigation, significant 
volumes of groundwater are not anticipated beneath the site, though the groundwater conditions 
encountered may vary due to temperature, season, precipitation and other factors that may differ from 
those experienced at the time of the investigation. Perched water conditions could also occur due to the 
accumulation of surface water within the pervious granular material overlying the relatively low pervious 
native till. 

The encountered strata are presented on the attached Borehole Records in Appendix A of this report.  The 
existing pavement cross-section consists of the following: 
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Olde Base Line Rd from Winston Churchill Blvd eastward to Mississauga Rd 

Station 

Westbound Eastbound 

Station 

Thickness  (mm) Thickness (mm) 

Asph Base 
Sub 
Base 

Total 
Gran 

Type of 
Subgrade Asph Base 

Sub 
Base 

Total 
Gran 

Type of 
Subgrade 

0+050      200 180 Nil 180 Si Sa Some Gr 0+050 

0+250 190 660 Nil 660 Cl Si Some Sa      0+250 

0+450      120 230 850 1080 Bedrock 0+450 

0+650 140 130 Nil 130 Si Sa Some Gr      0+650 

0+850      40 540 920 1460  0+850 

1+050 165 225 Nil 225 Si Sa Some Gr      1+050 

1+250      85 565 Nil 565 Cl Si 1+250 

1+450 105 795 Nil 795 Cl Si Some Sa      1+450 

1+650      110 430 Nil 430 Cl Si 1+650 

1+850 130 250 Nil 250 Sa Si Some Gr      1+850 

2+050      55 565 480 1045 Bedrock 2+050 

2+250 60 260 1180 1440       2+250 

2+450      140 390 Nil 390 Cl Si 2+450 

2+650 70 690 nil 690 Si Sa Some Gr      2+650 

            
 

 

The following charts illustrate the thickness distributions for each pavement layer component along Olde 
Base Line Road. 

 

Figure 15 Olde Base Line Rd Asphalt Concrete Thickness Distribution 
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Figure 16 Olde Base Line Rd. Granular Base Thickness Distribution 

 
Figure 17 Olde Base Line Rd. Granular SubBase Thickness Distribution 

Laboratory testing results show that the granular base samples may exceed or be on the fine side in 
comparison with the gradation specifications of a OPSS Granular A material.   
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Figure 18 Olde Base Line Road Laboratory Testing Results (Particle Size Distribution) of the 

Granular Base Material 

  
Figure 19 Olde Base Line Road Laboratory Testing Results (Particle Size Distribution) of the 

Granular SubBase Material 
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It is important to realize, although a standard practice, that the split spoon sampler has a size limitation for 
the samples which can be taken from the ground.  Auger samples tend to represent a mixture of multiple 
soil layers.  The gradation distributions of granular layers may be adversely affected by the grinding action 
during the sampling process, and also cannot be accurately estimated based on the small samples taken 
from the borehole investigation. 

4.3 Pavement Structural Deficiency Analyses 

It is understood that the current assignment includes a preliminary analysis for existing pavement condition 
and performance of the existing roadways.  This exercise focuses on the “current” pavement conditions of 
the study roads and their potential “near term” and long term performance.  The results of the exercise will 
be utilized to assist the client to develop strategic decisions of pavement improvement for the study 
corridor. 

4.3.1 Input Parameters for Analysis of Existing Condition 

From a pavement structural strength viewpoint, the condition of the granular components has in all 
likelihood, deteriorated in the period since construction, resulting in reduction in grain size which may take 
some of the existing granular materials outside current OPSS specifications for gradation. Pavement 
structural layer strength reduction will be required due to deteriorated granular material and existing 
distress for analysis purposes. 

For preliminary analyses, the MTO recommended factors on Granular Base Equivalency (GBE) 
methodology1 is used.  The GBE analysis methodology does not require a design life as input parameter. 
The following GBE layer reduction coefficients are adopted for the evaluation of existing pavement 
structural capacity (deficiency).   

Material GBE Factor 

Resurfacing - Cold in Place mix with New Granular A 1.0 
Resurfacing – Pulverized Asphalt mixed with Existing Base 1.0 
Resurfacing - Old Granular Base 0.75 
Resurfacing - Old Granular Subbase 0.5 
Reconstruction – Old Granular Base 0.6 
Reconstruction – Old Granular Subbase 0.4 

For comparison, pavement structural analyses for existing pavement condition are carried out based on the 
1993 ‘AASHTO Guide for the Design of Pavement Structures’ and the Ontario Ministry MI-183 publication 
‘Adaption and Verification of the AASHTO Pavement Design for Ontario Conditions’ (dated March 9, 2001, 

                                                      

 
1 Page 154 Table 3.5 Granular Base Equivalency Factors, Pavement Design and Rehabilitation Manual, 
published by Ontario Ministry of Transportation, dated 1990 



 

GEOTETOB21649AA | Coffey Geotechnics Inc. | 28/Feb/2014 | Geotechnical Investigation Report Improvements to 
Regional Road Corridor Bounded by Winston Churchill Blvd., Bush St., Old Main St., Mississauga Rd., Olde Base Line Rd. 
Wellington, Ontario, Regional Municipality of Peel 
Peel Project 11-4360 26 

plus Addendum dated December 2011).  The pavement analyses have been prepared assuming a 20 year 
design life. 

Route Initial/Terminal Serviceability 
Cumulative ESALs 

(initial design life) 

Design Subgrade 

Resilient Modulus 

(MR) 

Pavement Resurfacing /Rehabilitation 

Winston Churchill 
Blvd pi = 4.2, pt = 2.0 420,800 (20 years) 25 

Olde Base Line Road pi = 4.2, pt = 2.0 500,800 (20 years) 25 

Structural Coefficients ('a' values): 

New HMA : 0.42 

New  Base (Gran A) : 0.14 

New Subbase (Gran B-III) : 0.09 

Old HMA : 0.27  (for final resurfacing) 

 : 0.24 (for checking the adequacy of milled surface) 

Old Granular Base : 0.12 

Old Granular  Subbase : 0.07 

Drainage Coefficient : 

 m = 1.0 (for new granular base);  
 m = 0.9 (for existing /old base and subbase) 
Standard Deviation : S = 0.44 

Reliability : R = 85%  

The pavement structural number (SN) required for supporting the predicted traffic conditions, based on the 
above input data, for Winston Churchill Blvd and Olde Baseline is 91 and 84, respectively. 

In comparison, the following illustrations describe the pavement structural competency (deficiency) based 
on the material quality(ies), the structural layer thicknesses and projected future traffic for a similar road 
condition in Peel Region.  For reference, a typical municipal structural standard is also included for 
comparison. 
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Winston Churchill Blvd 
 Municipal Typical Southbound Northbound 

Section 1 (Sta. 0+000 to Sta. 2+150) 
Asphalt 

Concrete (mm) 
100 mm Asphalt 30 – 100 mm Asphalt 

(average 51 mm) 
40 – 110 mm Asphalt 

(average 63 mm) 
Granular Base 150 mm Gran Base 

(OPSS Gran. A) 
270 – 465 mm Gran Base 

(average 391 mm) 
245 – 605 mm Gran Base 

(average 394 mm) 
Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

0 – 350 mm Gran Subbase 
(average 120 mm) 

0 – 500 mm Gran Subbase 
(average 144 mm) 

Subgrade Subgrade Subgrade (Variable) Subgrade (Si Sa to Cl Si) 
GBE 550 417 446 
SNeq 90 64 69 

Section 2 (Sta. 2+150 to Sta. 3+350) 
Asphalt 

Concrete (mm) 
100 mm Asphalt 40 – 75 mm Asphalt 

(average 53 mm) 
25 – 75 mm Asphalt 

(average 57 mm) 
Granular Base 150 mm Gran Base 

(OPSS Gran. A) 
250 – 485 mm Gran Base 

(average 383 mm) 
280 – 440 mm Gran Base 

(average 350 mm) 
Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

0 – 310 mm Gran Subbase 
(average 103 mm) 

0 – 455 mm Gran Subbase 
(average 152 mm) 

Subgrade Subgrade Subgrade (Sa Si) Subgrade (Sa Si to Cl Si) 
GBE 550 405 410 
SNeq 90 63 63 

Section 3 (Sta. 3+350 to Sta. 3+950) 
Asphalt 

Concrete (mm) 
100 mm Asphalt 40 – 50 mm Asphalt 

(average 45 mm) 
25 mm Asphalt (average 25 

mm) 
Granular Base 150 mm Gran Base 

(OPSS Gran. A) 
315 – 410 mm Gran Base 

(average 363 mm) 
230 mm Gran Base (average 

230 mm) 
Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

0 – 0 mm Gran Subbase 
(average 0 mm) 

0 mm Gran Subbase 
(average 0 mm) 

Subgrade Subgrade Subgrade (Si Sa) Subgrade (Si Sa) 
GBE 550 329 204 
SNeq 90 52 32 

Section 4 (Sta. 3+950 to Sta. 4+750) 
Asphalt 

Concrete (mm) 
100 mm Asphalt 15 mm Asphalt (average 15 

mm) 
45 - 60 mm Asphalt (average 

53 mm) 
Granular Base 150 mm Gran Base 

(OPSS Gran. A) 
190 – 240 mm Gran Base 

(average 215 mm) 
415 - 700 mm Gran Base 

(average 558 mm) 
Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

505 – 555 mm Gran 
Subbase (average 530 mm) 

0 – 300 mm Gran Subbase 
(average 150 mm) 

Subgrade Subgrade Subagrade Subagrade 
GBE 550 445 560 
SNeq 90 61 86 

Section 5 (Sta. 4+750 to Sta. 5+550) 
Asphalt 

Concrete (mm) 
100 mm Asphalt 15 - 100 mm Asphalt 

(average 53 mm) 
50 - 100 mm Asphalt 

(average 75 mm) 
Granular Base 150 mm Gran Base 

(OPSS Gran. A) 
190 – 415 mm Gran Base 

(average 303 mm) 
510 - 550 mm Gran Base 

(average 530 mm) 
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 Municipal Typical Southbound Northbound 
Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

0 – 555 mm Gran Subbase 
(average 303 mm) 

890 – 900 mm Gran 
Subbase (average 895 mm) 

Subgrade Subgrade Subgrade Subgrade 
GBE 550 445 939 
SNeq 90 67 135 

Section 6 (Sta. 5+550 to Sta. 5+750) 
Asphalt 

Concrete (mm) 
100 mm Asphalt No Data 80 mm Asphalt (average 80 

mm) 
Granular Base 150 mm Gran Base 

(OPSS Gran. A) 
530 mm Gran Base (average 

530 mm) 
Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

890 mm Gran Subbase 
(average 890 mm) 

Subgrade Subgrade Subagrade 
GBE 550 943 
SNeq 90 136 

Section 7 (Sta. 5+750 to Sta. 6+000) 
Asphalt 

Concrete (mm) 
100 mm Asphalt 40 mm Asphalt (average 40 

mm) 
No Data 

Granular Base 150 mm Gran Base 
(OPSS Gran. A) 

165 mm Gran Base (average 
165 mm) 

Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

1295 mm Gran Subbase 
(average 1295 mm) 

Subgrade Subgrade Subgrade 
GBE 550 821 
SNeq 90 111 

Olde Base Line Road (Sta. 0+000 to Sta. 2+700) 

 Municipal Typical Southbound Northbound 
Asphalt 

Concrete (mm) 
100 mm Asphalt 60 – 190 mm Asphalt 

(average 123 mm) 
40 – 200 mm Asphalt 

(average 107 mm) 
Granular Base 150 mm Gran Base 

(OPSS Gran. A) 
130 – 795 mm Gran Base 

(average 430 mm) 
180 – 565 mm Gran Base 

(average 414 mm) 
Granular 
Subbase 

300 mm Gran Subbase 
(OPSS Gran. B) 

0 – 1180 mm Gran Subbase 
(average 169 mm) 

0 – 920 mm Gran Subbase 
(average 321 mm) 

Subgrade Subgrade Subgrade (Cl Si to Si Sa to 
Sa Si) 

Subgrade (Si Sa to Cl Si to 
Bedrock) 

GBE 550 561 604 
SNeq 90 92 94 

If the future traffic is to include trucks and buses or there is a significant increase in the traffic volume, the 
pavement may need to be fully upgraded to support the proposed traffic conditions. 

In general, the structurally deficient sections correspond to the visual distress indicators. 
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Through the review of the field investigation, laboratory testing data and pavement structural 

analyses, it appears that the main causes of the distresses in the subject roadway sections are 

largely attributed to insufficient strength and stability (Winston Churchill Blvd.) and temperature 

related deteriorations (Olde Base Line Road).  For both roads, some common problems are also 

identified, including the pavement aging related poor surfacing, water logging due to top permeable 

layers and bottom relatively impermeable layers, and possible untimely maintenance. 

5 PRELIMINARY PAVEMENT REHABILITATION STRATEGY 

5.1 Traffic Data 

The following traffic data was provided by the client for the current study: 

 Winston Churchill Boulevard Olde Base Line Road 

Count Year 2012 2012 

AADT (2011) 2147 2230 

Annual growth factor 2% assumed 2% assumed 

Commercial Vehicle Ratio (maximum) 6% 3% 

5.2 Design Criteria and Primary Considerations 

It is understood that the Regional Municipality of Peel is considering upgrading the roadways as part of the 
corridor improvements.  It is assumed that the roadway profile will remain similar to the existing.  At the 
time of the preparation of the report, no widening of the pavement platform is required.  No plans for 
upgrade of the intersections, side roads or associated side entrances are considered. 

Side ditches and drainage design is beyond the scope of this study. 

The recommended pavement thickness designs for the project are based on the 1993 ‘AASHTO Guide for 
the Design of Pavement Structures’ and the Ontario Ministry MI-183 publication ‘Adaption and Verification 
of the AASHTO Pavement Design for Ontario Conditions’ (dated March 9, 2001, plus Addendum dated 
December 2011).  The pavement thickness designs have been prepared on the basis of a 20 year design 
life. 

In Section 4, it is noted that the thickness of the granular pavement components varies significantly at the 
locations of the boreholes. There was no apparent intermixing between the granular base/subbase and the 
underlying subgrade at the borehole locations, which indicates no apparent rutting in the subgrade.  This 
indicates that the overall pavement structural layer thicknesses in general are sufficient to support the 
“current” traffic conditions.  However, based on the visual examination and limited laboratory testing results, 
the condition of the granular components has deteriorated in the period since construction, resulting in 
reduction in grain size which may take some of the existing granular materials outside current OPSS 
specifications for gradation.  These may be replaced with new granular materials which conform to the 
OPSS specifications.  

The recommendations for pavement design provided in Table 5.1 below are for preliminary consideration to 
assist 30% detail design for the Class EA, and are based on the “projected” traffic volume and the sub-
grade soil properties identified during the ground investigation. 
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Final considerations on rehabilitation alternatives, discussions on material reuse, life cycle analysis and 
incorporating other design features can be developed in accordance with the project design standards.  As 
such, the recommendations provided in this report should be considered a minimum requirement and for 
preliminary design purposes only. 

5.2.1 Winston Churchill Blvd 

5.2.1.1 Review of the alternatives 

The asphalt concrete courses on Winston Churchill Blvd are generally thin.  Granular base and subbase 
material gradings do not generally conform to the relevant OPSS requirements.  Based on the field 
observations and the analysis, the inspected pavement condition of Winston Churchill Blvd is considered to 
be close to its terminal condition.  As discussed above, the asphalt thicknesses are grossly inadequate 
when compared to contemporary GTA municipality requirements for similar roads. 

We have carried out a breakdown analysis based on the HDR/Region’s request in order to explore 
alternatives as shown in the table below.  However, the analysis is based on the structural strength only.  
The analysis does not address drainage issues, nor does it consider the profile continuity which is a 
decision to be undertaken by the Region during the detailed design stage. 

Table 5.1: Pavement Design Considerations 

Subsection Minimum Requirement Based on the 

Structural Strength 

Minimum Required Pavement Make-up 

Average Thickness (mm) 

AC Gran. A 

(Old) 

Gran. B (Old) 

1 from Old 
Base Line 
(0+000) to 
Sta. 2+200 

AC Replacement: 1) remove AC 2) compact 
existing Gran. Base 3) Place new AC 110 mm 
resulting in an average grade raise of 55 mm. 

110 
(40mm HL-3 

and 70mm 

HL-8) 

390 130 

2 2+200 to 
3+350 

AC Replacement: 1) remove AC 2) compact 
existing Gran. Base 3) Place new AC 100 mm 
resulting in an average grade raise of 45 mm. 

100 
(40mm HL-3 

and 60mm 

HL-8) 

365 125 

3 3+350 to 
4+050 

Full Depth Pavement Reconstruction: 1) 
excavate 360 mm below the existing 
pavement 2) place 300 mm new Gran. A 3) 
Place new AC 110 mm resulting in an 
average grade raise of 55 mm. 

110 
(40mm HL-3 

and 70mm 

HL-8) 

300* 

(new) 
0 

4 4+050 to 
4+750 

AC Replacement: 1) remove AC 2) compact 
existing Gran. Base 3) Place new AC 100 mm 
resulting in an average grade raise of 65 mm. 

100 
(40mm HL-3 

and 60mm 

HL-8) 

385 340 

5 4+750 to AC Replacement: 1) remove AC 2) compact 
existing Gran. Base 3) Place new AC 100 mm 

100 
(40mm HL-3 

415 600 
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Subsection Minimum Requirement Based on the 

Structural Strength 

Minimum Required Pavement Make-up 

Average Thickness (mm) 

AC Gran. A 

(Old) 

Gran. B (Old) 

5+550 resulting in an average grade raise of 35 mm. and 60mm 

HL-8) 

6 5+550 to 
5+750 

Non Structural Overlay (mill 40 mm pave 40 
mm) 

80 
(Mill 40mm 

pave 40mm 

HL-3) 

530 890 

7 5+750 to 
Bush 
intersection 

AC Replacement: 1) remove AC 2) compact 
existing Gran. Base 3) Place new AC 50 mm 
resulting in an average grade raise of 10 mm. 

50 
(50mm HL-3) 

165 1295 

* New Gran. A 

Based on the pavement investigation and analysis, we have reviewed the following pavement rehabilitation 
alternatives: 

1. Full Depth Pavement Reconstruction (mandatory for Subsection 3, optional for other Subsections): 
this alternative will address pavement structural deficiency, and it will correct wet base or subbase 
conditions. 

2. AC Replacement (recommended for Subsections 1, 2, 4, 5 and 7; insufficient for Subsection 3; 
optional for Subsections 6): this alternative will address pavement structural deficiency and it does 
not remove existing base/subbase courses, but it will not correct wet base or subbase conditions. 

3. Cold-in-place Recycling (CIR): this alternative will improve pavement structural capacity, but it 
cannot correct wet base or subbase conditions. Limitations: CIR usually works with where existing 
AC thickness exceeds 100 mm (or a minimum of 50mm).  On Winston Churchill Blvd, the existing 
pavement AC thickness is too thin to work with. 

4. Non Structural Overlay (recommended for Subsections 6; insufficient for other Subsections): this 
alternative will NOT improve pavement structural capacity, nor can it correct wet base or subbase 
conditions. 
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5.2.1.2 Recommendations 

For preliminary design purposes, we recommend that a Full Depth AC replacement for all Subsections 
except a Full Depth Pavement Reconstruction for Subsection 3 should be implemented for Winston 
Churchill Blvd. Other factors (e.g. aging, temperature, drainage, maintenance, etc.) should also be 
considered during the detailed design stage where the final pavement rehabilitation methodology could 
change from our current recommendations. 

5.2.2 Olde Base Line Road 

For similar traffic and geological conditions, Olde Base Line road has performed relatively better.  From a 
structural standpoint, the existing roadway pavement thickness at Olde Base Line road is in a much better 
condition.  The roadway can be rehabilitated with a non structural overlay strategy (mill 50 mm pave 50 
mm) for the future 20 year traffic. 

Regular maintenance program, e.g. crack sealing, should be allowed and recommended immediately when 
it is found, throughout the life span of the pavement. 

Table 5.3: Final Pavement Make-up (Pavement Structure) 

Subsection New Pavement Structure Average Thickness (mm) 

AC Gran. A (Old) Gran. B (Old) 

1 from WCB (0+000) to Sta. 2+700 115 

(Mill 50mm pave 50mm HL-3) 

422 245 

5.3 Other Considerations 

Insufficient drainage attributes to some significant pavement failures as identified through the investigation.  
A roadside drainage improvement program will be necessary to improve the current drainage conditions, 
which may include shoulder widening, ditch cleansing, sedimentation removal, cross-fall correction and 
ditch gradient correction and other appropriate measures.  

Material specifications and construction considerations are beyond the scope of work for a preliminary 
pavement investigation.  Pavement life cycle analysis can be addressed as part of the detailed design. 

Based on available soil data, the recommended slope for pavement embankment could be 2 : 1 for 
preliminary design purpose. During detailed design stage, slope stability analysis shall be performed to 
adopt any changes in the above-recommended slope, if warranted.  

Intersection improvements, side roads and entrances, and associated infrastructure improvements are not 
included in this study. Supplementary investigations will be required if concerns may arise during planning 
and design stages. As a general rule, the existing bituminous surface treatment/asphaltic concrete 
surfacing at intersections may be removed to the end of the proposed turn radii prior to constructing the 
new pavement, if applicable. Paving limits extending into the side roads may be required to match the 
finished grade and the corresponding HMA thicknesses where these sections lie adjacent to existing 
roadway. Butt (lap) joints may be constructed at the paving terminus of the project.  The construction of the 
joints may be carried out in conformance with OPSS 310 requirements. 



 

GEOTETOB21649AA | Coffey Geotechnics Inc. | 28/Feb/2014 | Geotechnical Investigation Report Improvements to 
Regional Road Corridor Bounded by Winston Churchill Blvd., Bush St., Old Main St., Mississauga Rd., Olde Base Line Rd. 
Wellington, Ontario, Regional Municipality of Peel 
Peel Project 11-4360 33 

Commercial and residential entrances may be constructed in accordance with OPSD 301 series. 

Culvert replacement and urban sections, if considered, will need additional investigations. 

6 LIMITATIONS OF REPORT 

Coffey should be retained for general review of the final design, grading plan and specifications to verify 
that this report has been properly interpreted and implemented.  If not accorded the privilege of making this 
review, Coffey will assume no responsibility for interpretation of the recommendations in the report. 

Coffey has endeavoured to assess all information provided to them during this investigation, but makes no 
guarantees or warranties as to the accuracy or completeness of this information. Any changes in the scope 
of the proposed Municipal Service Improvement works for this project may require the reassessment of 
ground conditions depending on the nature of any such future changes. 

Sub-surface conditions can vary over relatively short distances and, as such, the ground conditions 
encountered by this investigation may not be fully representative of sub-surface conditions at all locations 
within the site. Therefore, we recommend that a geotechnical engineer be engaged during construction to 
confirm that the subsurface conditions are consistent with the design assumptions. 

The comments given in this report are intended only for the guidance of design engineers. Contractors 
bidding on or undertaking the work should, in this light, decide on their own investigations, as well as their 
own interpretations of the factual borehole results, so that they may draw their own conclusions as to how 
the subsurface conditions may affect them. 

The site investigation and recommendations follow generally accepted practice for Geotechnical 
Consultants in Ontario. Geotechnical laboratory testing has been completed in accordance with ASTM or 
CSA Standards or modifications of these standards that have become standard practice. 

Further details of the limitations of this report are presented as Appendix C, “Important Information about 
your Coffey Report”. 
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Appendix A 
Borehole Logs 
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Notes on Sample Descriptions 

 
1. All sample descriptions included in thi s report follow the soil classification system as provided by 

the “ Canadian Foundation Engineering Manual”, 4 th Edition.  This sy stem foll ows the standard 
proposed by the Internatio nal Society for So il Mechanics and Fo undation Engineering as shown 
below.  Labo ratory grain size analyse s provid ed by Coffey Geotech nics also follow the same 
system.  Different cl assification systems may be used by othe rs; one such system is the  Unified 
Soil Cla ssification.  Please note that, with the exception of tho se samples where a grain si ze 
analysis has been made, all the samples are classified visually. 

 

 
 
 

 
 

2. Fill:   Where fill is designated on t he borehole log it is defined as  i ndicated by the sample 
recovered during the boring p rocess.  The  reade r is cautio ned that fills are  hetero geneous in 
nature and variable in de nsity of degree of comp action.  The b orehole description may therefo re 
not be appli cable a s a ge neral d escription of site f ill material s.  All fills shoul d be expe cted to  
contain obstruction such as wood, large concrete pieces or subsurface basements, floors, tanks, 
etc.; none of  these m ay have bee n e ncountered i n the bo reholes.  Sin ce bore holes cannot  
accurately de fine the cont ents of  the fill, test pits are re commended to provi de sup plementary 
information.  Despite the use of test pits, the heterogeneous nature of fill will leave some ambiguity 
as to the exact com position of the fill.  Most fills contain pockets, seams, or layers of organically 
contaminated soil.  This o rganics mate rial ca n re sult in the gene ration of met hane g as a nd/or 
significant on going a nd fu ture settlem ents.  Fill at this site may  have been monitored for the  
presence of methane gas and, if so, the re sults are given on the borehole logs.  The monito ring 
process does not indicate the volume of gas that can be potentially generated nor does it pinpoint 
the source of the gas.  Th ese readings are to advice of the pre sence of gas only, and a d etailed 
study is recommended for si tes where any explosive gas/methane is detected.  Some fill ma terial 
may be contaminated by toxic/hazardous waste that renders it unacceptable for deposition in any 
but designated land fill sites; unle ss specifically stated the fill on this site ha s not been tested for 
contaminants that may be  con sidered toxic or hazardous. This te sting a nd a potential h azard 
study ca n b e unde rtaken if reque sted.  In most re sidential/commercial area s un dergoing 
reconstruction, buried oil tanks are co mmon an d are gen erally not detecte d in a conven tional 
geotechnical site investigation.  

 
3. Till:   The term till on the borehole l ogs indi cates t hat the material originates from a geol ogical 

process associated with glaciations.  Because of this geol ogical process the till must be 
considered h eterogeneous in comp osition and a s such m ay con tain pocket s and/or seams of 
material such as sand, gravel, silt or cla y.  Till  often contains cobbles (60 to 2 00mm) or boulders 
(over 20 0mm). Contra ctors m ay therefore encounter cobbles an d bo ulders d uring excava tion, 
even if they are not indi cated by the borings.  It should be a ppreciated tha t normal  sa mpling 
equipment cannot differentiate the size or type of any obstruction.  Because of the horizontal and 
vertical variability of till, th e samples description may be applicable to a very li mited zone; caution 
is therefo re essential when dealin g with se nsitive excavation s or de watering pro grams in till 
materials 
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Pavement Structur - Winston Churchill Boulevard 
 
Note: Offsets are measured from centerline (C/L) of existing Winston 

Churchill Blvd. Station 0+000 is at the intersection of Olde Base Line 

Rd and Winston Churchill Blvd. Stations increase from a south to north 

direction. 

 
0-050, 1.9 m Rt C/L, (MID)           BH# 1A 

0 - 45 Asph   

45  -   650 Gry Gr Sa, Tr Si, Moist      AS1 

   (Probable Recycled Asphalt)   

650 -   900      Br Gr Sa, Some Si, Moist   AS2 
900 -   1.5      Br Sa and Si Some Cl Tr Gr, Moist    AS3 
 
Sample AS1 

FMC    2.2% 

% Passing  4.75mm 60.8 

% Passing  75µm 5.4 

Lab Class: Not acceptable as Granular A Base Material 

        Acceptable as Granular B Type I Subbase 

                  Material 
 
Sample AS2 

FMC    2.8% 

% Passing 4.75mm 62.9 

% Passing 75µm  12.2 

Lab Class: Marginally acceptable as Granular B Type I 

                  Subbase Material 
 

Sample AS3 

FMC    17.5% 

% Passing 4.75mm 98.9 

% Passing 75µm  57.5 

% Passing 5µm  20.0 

Lab Class:   LSFH 
 
0+050, 1.8 m Rt C/L, (MID)            BH# 1   
0 - 40 Asph             

40  -   320 Br Sa and Gr, Moist       AS1  

320 -   1.3      Br Cl Si, Some Sa, Moist    AS2 
  1.3 NFP Probable Rock 
 
0+250, 2.1 m Lt C/L, (MID)            BH# 2        
0 - 40 Asph                  40 

 -   400 Gry Sa and Gr, Moist       AS1 

400 -   750      Gry/Br Sa and Gr, Tr Si, Moist    AS2 

750 -   1.3      Rock Dust      AS3 
  1.3      NFP Probable Rock       
 
0+450, 1.6 m Rt C/L, (MID)            BH# 3       
0 - 40 Asph 

40 - 400 Probable Recycled Asphalt 

400  -   900 Br Sa and Gr, Moist       AS1  

900 -   1.5      Br Sa Si, Moist    AS2 
 
Sample AS1 
FMC    4.0% 
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Sample AS2 

FMC   7.6% 
 
0+650, 2.2 m Lt C/L, (MID) Core# 1 
0 - 45 Asph 
 
0+650, 1.6 m Lt C/L, (MID)            BH# 4                                                        
0 - 45 Asph                                                                                                                                                                  

45  -   500 Gry Sa and Gr, Moist      AS1 

500 -   900      Gry Cl Si, Tr Sa, Moist    AS2 

900 -   1.3      Br Cl Si, Tr Sa, Moist      AS3 

1.3 - 1.5 Lt Br, Rock Dust  AS4 

  1.5 NFP Probable Rock 
 
Sample AS1 

FMC   3.2% 
 
Sample AS2 

FMC   21.1% 
 
Sample AS3 

FMC   18.2% 
 
0+850, 1.8 m Rt C/L, (MID)            BH# 5                                                        
0 - 110 Asph                                                                                                                                                                  

110  -   355 Br Sa and Gr, Moist       AS1 

355 -   610      Br Gr Sa, Moist    AS2 

610 -   900      Br Si Sa, Moist      AS3 
 

1+050, 1.7 m Lt C/L, (MID)            BH# 6                
0 - 30 Asph                                              

30  -   300 Gry Sa and Gr, Moist      AS1 

300 -   550      Br Sa and Gr, Tr Si, Moist   AS2 

550 -   1.2      Br Si Cl, Tr Sa, Moist     AS3 
 
1+250, 1.9 m Rt C/L, (MID)            BH# 7                                   
0 - 75 Asph                                                 

75  -   560 Gry Sa and Gr, Tr Si, Moist      AS1 

   (Probable Recycled Asphalt) 

560 -   1.5      Br Cl Si, Moist    AS2 
 
Sample AS1 

% Passing 4.75mm  51.0 

% Passing 75µm  5.4 

Lab Class: Acceptable as Granular A Base Material 
 
Sample AS2 

FMC    10.0% 
 
1+450, 3.2 m Lt C/L, (Sh)           BH# 8A                                                        
0 - 760 Br Sa and Gr, Moist 

   (N= 99 Very Dense)  SS1 

760 - 2.3 Br Si Sa, Tr Gr, Moist  

   (N= 12, 18 Compact)  SS2-SS3 

2.3 - 2.4 Lt Br Limestone Rock 

   (N= 55/3” Hard) SS4 

  2.4 NFP Probable Rock                                                                        
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1+450, 1.6 m Lt C/L, (MID)            BH# 8                                                        
0 - 40 Asph                                                                                                                                                                 

40  -   505 Br Sa and Gr, Moist       AS1 

505 -   1.5      Br Si Sa, Tr Gr, Moist  AS2 
 
1+650, 1.8 m Rt C/L, (MID) Core# 2 
0 - 85 Asph 
 
1+650, 1.8 m Rt C/L, (MID)            BH# 9                                                        
0 - 85 Asph                                                                                                                                                                 

85  -   535 Br Sa and Gr, Moist       AS1 

535 -   1.5      Br Si Sa, Tr Gr, Moist    AS2 
 
1+850, 4.2 m Lt C/L, (Sh)           BH# 10A                                                       
0 - 760 Br Sa and Gr, Moist 

   (N= 92 Very Dense)  SS1 

760 - 3.0 Br Sa Si, Tr Gr, Moist  

   (N= 9, 21, 33 Loose to Dense) SS2-SS4 

3.0 - 3.9 Br Si Sa, Wet, (Till) 

   (N= 19, 50/3” Compact)  SS5-SS6 

  3.9 NFP Probable Rock 
    
1+850, 2.2 m Lt C/L, (MID)            BH# 10                                                        
0 - 100 Asph                                                                                                                                                                  

100  -   505 Br Sa and Gr, Moist       AS1 

505 -   1.5      Br Sa Si, Tr Cl, Moist, (Till) AS2 

    

Sample AS1 
FMC   7.7% 

 
Sample AS2 

FMC   13.1% 
 
2+050, 1.8 m Rt C/L, (MID)            BH# 11                                    
0 - 45 Asph                                                

45  -   380 Br Sa and Gr, Moist       AS1 

380 -   1.5      Br Si Sa, Tr Gr, Moist    AS2 
 
2+210, 4.1 m Rt C/L, (Sh)            BH# H1                                   
0 - 760 Gry Recycled Asphalt, Moist 

   (N= 30 Compact)  SS1 

760 - 1.5 Br Sa and Gr, Moist  

   (N= 8 Loose)  SS2 

1.5 - 3.8 Gry/Br, Cl Si, Moist 

   (Seam @ 2.6m: Br Si Sa, Tr Gr, Wet) 

   (N= 8, 11, 17 Stiff to Very Stiff) SS3-

SS5 

3.8 - 4.6 Gry/Br Si Sa, Tr Gr, Moist 

   (N= 26 Compact)  SS6 

4.6 - 5.0 Gry Sa and Gr, Moist 

   (N= 92 Very Dense)  SS7 

  5.0 NFP Probable Rock 

 
2+250, 2.0 m Lt C/L, (MID)            BH# 12                                    
0 - 40 Asph                                                  

40  -   290 Gry Sa and Gr, Moist      AS1 

290 -   600      Br Sa and Gr, Tr Si, Moist   AS2 

600 -   1.5      Br Sa Si, Tr Cl, Moist      AS3 
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2+450, 1.8 m Rt C/L, (MID)           BH# 13                                                        
0 - 25 Asph                                                                                                                                                                 

25  -   305 Gry Sa, With Gr, Some Si, Moist      AS1 

305 -   760      Br Sa, With Si and Gr, Moist   AS2 

760 -   1.5      Gry Sa Si, With Cl, Tr Gr, Moist     AS3 
 
Sample AS1 

FMC    2.5% 

% Passing 4.75mm 73.8 

% Passing 75µm  11.4 

Lab Class: Not acceptable as Granular A Base Material 

                  Acceptable as Granular B Type I Subbase 

                  Material             
 
Sample AS2 

FMC    5.4% 

% Passing 4.75mm 78.3 

% Passing 75µm  22.7 

Lab Class: Not acceptable as Granular B Type I Subbase 

                  Material 
 
Sample AS3 

FMC    38.3% 

% Passing 4.75mm 97.7 

% Passing 75µm  65.1 

% Passing 5µm  27.0 

Lab Class:   LSFH 
 
2+650, 1.5 m Lt C/L, (MID) Core# 3 

0 - 45 Asph 
 
2+650, 1.8 m Lt C/L, (MID)           BH# 14                                                        
0 - 45 Asph                                               

45  -   460 Gry Sa and Gr, Moist      AS1 

460 -   1.5      Br Sa Si, Moist   AS2 
 
2+850, 1.7 m Rt C/L, (MID)           BH# 15                                                        
0 - 70 Asph                                               

70  -   510 Gry Sa and Gr, Moist      AS1 

510 -   1.5      Br Cl Si, Tr Sa, Moist   AS2 
 
3+050, 1.6 m Lt C/L, (MID)           BH# 16                                                        
0 - 75 Asph                                               

75  -   560 Br Sa and Gr, Moist       AS1 

560 -   1.5      Br Sa Si, Moist    AS2 
 
Sample AS1 
FMC    4.5% 
 
Sample AS2 

FMC    16.6% 
 
3+250, 2.0 m Rt C/L, (MID)           BH# 17                                                        
0 - 75 Asph                                               

75  -   405 Br Sa and Gr, Moist       AS1 

405 -   1.5      Br Sa Si, Tr Cl, Moist    AS2 

 
3+450, 1.6 m Lt C/L, (MID)           BH# 18                                                        
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0 - 40 Asph                                                                                                                                                                 

40  -   355 Br Sa and Gr, Moist       AS1 

355 -   610      Br Si Sa, Tr Gr, Moist    AS2 

610 -   1.5      Br Sa Si, Tr Cl, Moist      AS3 
 
3+650, 2.1 m Rt C/L, (MID)           BH# 19                                                        
0 - 25 Asph                                                                                                                                                                 

25  -   255 Br Sa and Gr, Moist       AS1 

255 -   1.5      Br Si Sa, Some Gr, Moist    AS2 

 

 

Sample AS1 

FMC    3.1% 
 
Sample AS2 

FMC    5.8% 
 
3+650, 2.1 m Rt C/L, (MID) Core# 4 
0 - 25 Asph 
 
3+850, 1.8 m Lt C/L, (MID)           BH# 20                                                        
0 - 50 Asph                                                                                                                                                                 

50  -   460 Br Sa and Gr, Moist       AS1 

460 -   1.5      Br Si Sa, Tr Gr, Moist    AS2 
 
4+050, 1.9 m Rt C/L, (MID)           BH# 21                                                        
0 - 45 Asph                                                                                                                                                                 

45  -   460 Br Sa and Gr, Moist       AS1 

460 -   760      Br Si Sa, Tr Gr, Moist    AS2 

760 -   1.5      Br Cl Si, Tr Sa, Moist      AS3 
 
4+250, 1.6 m Lt C/L, (MID)           BH# 22                                                        
0 - 15 Asph                                               

15  -   255 Br Sa and Gr, Moist       AS1 

255 -   760      Br Gr Sa, Moist    AS2 

760 -   1.5      Br Si Sa, Tr Gr, Moist      AS3 
 
Sample AS1 

FMC    3.1% 
 
Sample AS2 

FMC    2.9% 
 
Sample AS3 

FMC    6.1% 
4+450, 2.1 m Rt C/L, (MID)           BH# 23                                                        
0 - 60 Asph                                               

60  -   760 Br Sa Gr Some Si, Moist       AS1 

760 -   1.5      Br Si Sa, Tr Cl, Wet    AS2 
 
Sample AS1 

FMC    3.0% 

% Passing 4.75mm 53.7 

% Passing 75µm  15.3 

Lab Class: Not acceptable as Granular A Base Material 

                  Not acceptable as Granular B Type I Subbase 

                  Material             
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Sample AS2 

FMC    12.4% 
 
4+650, 1.1 m Lt C/L, (MID) Core# 5 
0 - 15 Asph 
 
4+650, 2.0 m Lt C/L, (MID)           BH# 24                                                        
0 - 15 Asph                                                                                                                                                                 

15  -   205 Br Sa and Gr, Moist       AS1 

205 -   760      Br Sa and Gr, Tr Si, Moist    AS2 

  760      NFP Probable Rock     
 
4+790, 4.1 m Rt C/L, (Sh)           BH# 25A                                                       
0 - 3.2 Br/Gry Sa and Gr, Moist  

   (N= 69, 30, 11, 24 Very Dense to  SS1-SS4 

   Compact)  

3.2 - 3.8 Br Org M, Moist 

   (Decomposed Wood)  

   (N= 6 Firm)  SS5 

3.8 - 4.6 Gry Si Sa, Wet 

   (N= 7 Loose)  SS6 

4.6 - 6.7 Gry Sa and Gr, Wet 

   (N= 11, 43, 51 Compact to  SS7-SS9 

   Very Dense) 

 
4+790, 2.1 m Rt C/L, (MID)           BH# 25                                                        
0 - 50 Asph                                                                                                                                                                 

50  -   280 Gry Sa and Gr, Moist      AS1 

   (Probable Recycled Asphalt) 

280 -   600      Br Sa and Gr, Moist    AS2 

600 -   1.2      Gry/Br Sa and Gr, Moist      AS3 

1.2 - 1.5 Gry/Br Sa and Gr, Tr Si, Moist AS4 
   
Sample AS1 
FMC    2.2% 
 
Sample AS2 

FMC    4.5% 
 
Sample AS3 

FMC    3.9% 
 
Sample AS4 

FMC    4.8% 
 
5+050, 1.9 m Lt C/L, (MID)           BH# 26                                                        
0 - 100 Asph                                               

100  -   405 Gry Sa and Gr, Moist       AS1 

405 -   760      Br Si Sa, Tr Gr, Moist    AS2 

760 -   1.5      Sa Si, With Cl, Tr Gr, Moist     AS3 
 
Sample AS3 

% Passing 4.75mm 92.5 

% Passing 75µm  62.6 

% Passing 5µm  27.0 

Lab Class:   LSFH 
 
5+250, 1.3 m Rt C/L, (MID)           BH# 27                                                        
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0 - 100 Asph                                                                                                                                                                 

100  -   610 Br Sa and Gr, Moist       AS1 

610 -   1.5      Br Sa and Gr, Tr Si, Moist    AS2 
 
5+450, 1.5 m Lt C/L, (MID)           BH# 28                                                        
0 - 45 Asph                                                                                                                                                                 

45  -   460 Br Sa and Gr, Moist      AS1 

460 -   1.5      Br Si Sa, Some Gr, Moist   AS2 
 
Sample AS1 

FMC    3.8% 
 
Sample AS2 

FMC    6.6% 
 
5+650, 1.8 m Rt C/L, (MID)           BH# 29                                                        
0 - 80 Asph                                                                                                                                                                 

80  -   610 Br Sa and Gr, Moist       AS1 

610 -   1.5      Br Gr Sa, Tr Si, Moist    AS2 
 
5+650, 1.9 m Rt C/L, (MID) Core# 6 
0 - 80 Asph 
 
5+850, 1.8 m Lt C/L, (MID)           BH# 30                                                        
0 - 40 Asph                                                                                                                                                                 

40  -   205 Br Sa and Gr, Moist       AS1 

205 -   1.5      Br Sa, Moist    AS2 
 
 

 
 
 
 
Explanation of Terms Used 
Rt = Right 

Lt = Left 

Sh = Shoulder 

Mid = Midlane 

LSFH    =   Low Susceptibility Frost Heaving 

MSFH   =   Moderate Susceptibility Frost Heaving 

HSFH   =   High Susceptibility Frost Heaving 

FMC = Field Moisture Content 

NFP = No Further Progress 

C/L = Centreline 

SS = Split Spoon 

AS = Auger Sample 
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Olde Base Line Road 
 
Note: Offsets are measured from centerline (C/L) of existing Olde 

Base Line Rd. Station 0+000 is at the intersection of Olde Base Line 

Rd and Winston Churchill Blvd. Stations increase from a west to east 

direction. 

 

0+050, 1.7 m Rt C/L, (MID)            BH# 1                                                        
0 - 200 Asph   

200  -   380 Br Gr Sa With Si, Moist      AS1  

380 -   1.5      Br Si Sa, Some Gr, Moist   AS2 

   

Sample AS1 
FMC    3.3% 

% Passing 4.75mm 69.5 

% Passing 75µm  21.6 

Lab Class: Not acceptable as Granular A Base material 

                  Not acceptable as Granular B Type I Subbase 

                  Material 

Sample AS2 

FMC    8.6% 

 
0+250, 2.0 m Lt C/L, (MID)            BH# 2                                                        
0 - 190 Asph                                                                                                                                                                 

190  -   850 Br Sa and Gr, Moist       AS1  

850 -   1.2      Br Cl Si, Some Sa, Moist   AS2 
  1.2 NF P Probable Rock  

 
0+450, 2.3 m Rt C/L, (MID)            BH# 3                                                        

0 - 120 Asph                                               

120  -   350 Br Sa and Gr, Moist       AS1  

350 -   1.2      Br Sa, Some Gr, Moist    AS2 

  1.2 NFP Probable Rock 
 
Sample AS1 
FMC   3.5% 

 
Sample AS2 

FMC   5.0% 

 
0+455, 2.4 m Rt C/L, (MID) Core# 1 
0 - 120 Asph 
 
0+650, 2.1 m Lt C/L, (MID)            BH# 4                                    
0 - 140 Asph                                               

140  -   270 Br Sa and Gr, Moist       AS1  

270 -   1.5      Br Si Sa, Some Gr, Moist   AS2 
 
Sample AS1 
FMC   4.0% 

 
Sample AS2 

FMC   5.1% 

 
0+750, 4.1 m Rt C/L, (Sh)           BH# H3                                                        
0 - 610 Br Sa and Gr, Moist      

   (N= 13 Compact)  SS1 

610 - 3.0 Br Cl Si, Moist 
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   (N= 4, 8, 29 Firm) SS2-SS4 

   Note: N=29 @ SS4 due to rock in spoon 

3.0 - 3.5 Br Sa Si, Some Cl, Tr Gr, Moist to Wet     

   (N= 55 Very Dense)  SS5 

  3.5 NFP Probable Rock   

    

 
0+850, 1.6 m Rt C/L, (MID)            BH# 5                                                        
0 - 40 Asph                                                                                                                                                                 

40  -   580 Br Sa and Gr, Moist       AS1  

580 -   1.5      Br Sa, Some Gr, Moist    AS2 
 
Sample AS1 
FMC   4.5% 

 
Sample AS2 

FMC   4.5% 

 
0+950, 4.2 m Lt C/L, (Sh)           BH# H2                                                        
0 - 1.7 Br Sa and Gr, Moist      

   (N= 22, 11 Compact) SS1-SS2 

1.7 - 3.0 Br/Blk/Red, Peat, Moist 

   (N= 4, 3 Soft) SS3-SS4 

   NFP Probable Rock 
 
1+050, 1.8 m Lt C/L, (MID)           BH# 6                                                        
0 - 165 Asph                                                                                                                                                                 

165  -   390 Br Sa and Gr, Moist       AS1  

390 -   890      Br Si Sa, Some Gr, Moist    AS2 

890 -   1.5      Br Sa and Gr, Tr Cob, Moist     AS3 
 
1+250, 1.8 m Rt C/L, (MID)            BH# 7                                    
0 - 85 Asph                                               

85  -   650 Br Sa With Gr Some Si, Moist      AS1  

650 -   1.0      Br Si With Sa and Cl Tr Gr, Moist   AS2 
1.0 -   1.5      Br Cl Si, Some Gr, Moist    AS3 
 
Sample AS1 
FMC    2.9% 

% Passing 4.75mm 74.7 

% Passing 75µm  17.0 

Lab Class: Not acceptable as Granular A Base material 

                  Not acceptable as Granular B Type I Subbase 

                  Material 

 

Sample AS2 

FMC    17.8% 

% Passing 4.75mm 96.3 

% Passing 75µm  71.7 

% Passing 5µm  33.0 

Lab Class: LSFH 

 
1+400, 4.0 m Lt C/L, (Sh)           BH# H1                                                        
0 - 1.1 Br Sa and Gr, Moist      

   (N= 17, 13 Compact) SS1-SS2 

1.1 - 1.5 Br/Blk, Sa Si, Some Peat, Moist 

1.5 - 2.3 Br Sa and Gr, Moist      

   (N= 9 Loose) SS3 
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2.3 - 3.8 Br/Red, Sa Si, Tr Cl, Moist  

   (N= 9, 37 Loose to Dense) SS4-SS5 

3.8 - 3.9 Gry Limestone 

   (N= 50/8cm Hard) SS6 

                                                                                                                                                                

1+450, 1.8 m Lt C/L, (MID)           BH# 8                                                        
0 - 105 Asph                                                                                                                                                                 

105  -   900 Br Sa and Gr, Moist      AS1   

900 -   1.5      Gry Cl Si, Some Sa, Moist   AS2 
 
Sample AS1 
FMC    5.3% 

 
Sample AS2 

FMC   23.4% 

1+450, 1.5 m Lt C/L, (MID) Core# 2 
0 - 105 Asph 
 
1+650, 1.6 m Rt C/L, (MID)           BH# 9                                                        
0 - 110 Asph                                                                                                                                                                 

110  -   540 Br Sa and Gr, Moist       AS1  

540 -   1.5      Br Cl Si, Moist    AS2 
 
Sample AS1 
FMC   3.2% 

 
Sample AS2 

FMC   18.5% 

 

1+850, 1.5 m Lt C/L, (MID)           BH# 10                                                        
0 - 130 Asph                                               

130  -   380 Br Sa and Gr, Moist       AS1  

380 -   880      Br/Red Sa Si, Some Gr, Moist    
880 -   1.5      Br/Red Cl Si, Moist     
 
2+050, 1.8 m Rt C/L, (MID)           BH# 11                                                        
0 - 55 Asph                                               

55  -   620 Br Sa and Gr Some Si, Moist      AS1  

620 -   1.1      Br Sa and Gr Some Si, Moist   AS2 
  1.1 NF P Probable Rock 
 
Sample AS1 
FMC    3.7% 

% Passing 4.75mm 52.8 

% Passing 75µm  13.0 

Lab Class: Not acceptable as Granular A Base material 

                  Marginally acceptable as Granular B Type I Subbase 

                  Material 

Sample AS2 

FMC    3.4% 

% Passing 4.75mm 56.5 

% Passing 75µm  16.2 

Lab Class: Not acceptable as Granular B Type I Subbase Material 
 
2+250, 1.4 m Lt C/L, (MID)           BH# 12                                                        
0 - 60 Asph                                               

60  -   320 Br Sa and Gr, Moist      AS1   

320 -   1.5      Br Gr Sa, Moist   AS2 
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Sample AS1 

FMC   3.6% 

 
Sample AS2 

FMC   7.6% 

 
2+450, 2.2 m Rt C/L, (MID)           BH# 13                                                        
0 - 140 Asph                                                                                                                                                                 

140  -   530 Br Sa and Gr, Moist       AS1  

530 -   1.2      Br Si With Sa and Cl Tr Gr, Moist   AS2 
  1.2 NF P Probable Rock 
 
Sample AS1 

FMC    3.1% 

 
Sample AS2 

FMC    20.4% 

% Passing 4.75mm 98.7 

% Passing 75µm  79.6 

% Passing 5µm  32.0 

Lab Class: MSFH 

 
2+450, 2.7 m Rt C/L, (MID) Core# 3 
0 - 140 Asph 
 
2+650, 1.7 m Lt C/L, (MID)           BH# 14                                                        
0 - 70 Asph                                                                                                                                                                 

70  -   760 Br Sa and Gr, Moist      AS1   

760 -   1.5      Dk Br Si Sa, Some Gr, Moist  AS2 
 
Explanation of Terms Used 
Rt = Right 

Lt = Left 

Sh = Shoulder 

Mid = Midlane 

LSFH    =   Low Susceptibility Frost Heaving 

MSFH   =   Moderate Susceptibility Frost Heaving 

HSFH   =   High Susceptibility Frost Heaving 

FMC = Field Moisture Content 

NFP = No Further Progress 

C/L = Centreline 

SS = Split Spoon 

AS = Auger Sample 
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Appendix B 
Geotechnical Laboratory Testing Results 

 

 

 

 

 

 

 

 

 

 



Grain Size Analysis

BH1A BH7 BH13 BH23

Multiple Locations
SIEVE SIZE

SPECIFICA
TIONS

PERCENT 
PASSING

PERCENT PASSING
PERCENT 
PASSING

PERCENT 
PASSING

37.5 mm 100.0 100.0 100 100

26.5 mm 100 100.0 100.0 100 100

19.0 mm 85-100 99.5 100.0 98.9 100

16.0 mm 99.0 97.5 97.9 95

13.2 mm 65-90 96.8 92.5 96.6 86.6

9.5 mm 50-73 89.6 78.4 91.6 71.8

4.75 mm 35-55 60.8 51.0 73.8 53.7

2.36 mm 40.5 33.8 56 41.7

1.18 mm 15-40 27.4 22.6 41.7 33.9

600 μm 17.4 15.2 30 27.5

300 μm 5-22 9.8 9.8 19.6 22.3

150 μm 6.7 7.1 14.1 18.5

75 μm 2-10 5.4 5.4 11.4 15.3

PROJECT NUMBER: GEOTETOB21649AA

Multiple Locations

PROJECT SITE:

SAMPLED BY:

CLIENT:

Winston Churchill Blvd

HDR c/o Peel Region

CONTRACTOR:

PROJECT:

Granular Base MaterialSAMPLE NUMBER:

STATION:

Winston Churchill Blvd

Lorne G

DATE SAMPLED: December 18, 2012

SUPPLIER:

DATE TESTED: February 19, 2013

DESCRIPTION:

SAMPLE LOCATION:

OPSS Granular ASPECIFICATION:

COMMENTS:
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Grain Size Analysis

BH1A BH13

0-050 BH 1A SIEVE SIZE SPECIFICAT
IONS

PERCENT 
PASSING

% Passing

37.5 mm 100.0 100

26.5 mm 50-100 100.0 100

19.0 mm 100.0 100

13.2 mm 93.4 97.4

4.75 mm 20-100 62.9 78.3

2.36 mm 48.5 65.4

1.18 mm 10-100 38.2 54.4

600 μm 29.0 44.7

300 μm 2-65 21.2 35.7

150 μm 15.9 28.5

75 μm 0-10 12.2 22.7

February 19, 2013

Granular B Type I Subbase Material

Lt = Left;   Rt = Right;  CL = Centerline;  EP = Edge of Pavement; Mid = Mid-Lane; Sh=Shoulder

Marginally acceptable as Granular B Type I Subbase Material

DATE TESTED:

DESCRIPTION:

SAMPLE LOCATION:

SPECIFICATION:

COMMENTS:

Lorne G

DATE SAMPLED: December 18, 2012

Gr Sa Some Si, from 650mm to 900mm

SUPPLIER:

SAMPLE NUMBER:

STATION:

AS2

Winston Churchill Blvd, 1.9m Rt CL (Mid)

PROJECT SITE:

SAMPLED BY:

CLIENT:

Winston Churchill Blvd, from 50m south of Olde Baseline Rd to Bush 
St

HDR

CONTRACTOR:

PROJECT:

PROJECT NUMBER: GEOTETOB21649AA
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Grain Size Analysis

BH1 BH7 BH11

0+050 BH 1 SIEVE SIZE
SPECIFICATION

S
PERCENT 
PASSING

PERCENT PASSING PERCENT 
PASSING

37.5 mm 100.0 100 100

26.5 mm 100 100.0 100 100

19.0 mm 85-100 100.0 100 100

16.0 mm 94.4 100 100

13.2 mm 65-90 90.1 99 90.3

9.5 mm 50-73 83.3 93.9 74.9

4.75 mm 35-55 69.5 74.7 52.8

2.36 mm 58.0 59.7 40.5

1.18 mm 15-40 48.7 47.8 32.1

600 μm 40.5 37.7 25.9

300 μm 5-22 32.7 28.4 20.3

150 μm 26.5 21.6 16.1

75 μm 2-10 21.6 17 13

Lt = Left;   Rt = Right;  CL = Centerline;  EP = Edge of Pavement; Mid = Mid-Lane; Sh=Shoulder

AS1

Olde Baseline Rd, 1.7m Rt CL (Mid)

PROJECT SITE:

SAMPLED BY:

CLIENT:

Olde Baseline Rd, from Winston Churchill Blvd to 
Mississauga Rd

HDR

CONTRACTOR:

PROJECT:

PROJECT NUMBER: GEOTETOB21649AA

SAMPLE NUMBER:

STATION:

DATE TESTED: February 20, 2013

DESCRIPTION:

SAMPLE LOCATION:

Lorne G

DATE SAMPLED: December 17, 2012

Gr Sa With Si, from 200mm to 380mm

SUPPLIER:

Granular A Base MaterialSPECIFICATION:

COMMENTS: Not acceptable as Granular A Base Material                              
Not acceptable as Granular B Type I Subbase Material              
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Grain Size Analysis

2+050 BH 11 SIEVE SIZE
PERCENT 
PASSING

SPECIFICATIONS

37.5 mm 100.0

26.5 mm 100.0 50-100

19.0 mm 98.2

13.2 mm 90.1

4.75 mm 56.5 20-100

2.36 mm 44.7

1.18 mm 36.5 10-100

600 μm 30.0

300 μm 24.3 2-65

150 μm 19.9

75 μm 16.2 0-10

February 20, 2013

Granular B Type I Subbase Material

Lt = Left;   Rt = Right;  CL = Centerline;  EP = Edge of Pavement; Mid = Mid-Lane; Sh=Shoulder

Not acceptable as Granular B Type I Subbase Material

DATE TESTED:

DESCRIPTION:

SAMPLE LOCATION:

SPECIFICATION:

COMMENTS:

Lorne G

DATE SAMPLED: December 18, 2012

Sa and Gr Some Si, from 620mm to 1.1m

SUPPLIER:

SAMPLE NUMBER:

STATION:

PROJECT NUMBER: GEOTETOB21649AA

Olde Baseline Rd, 1.8m Rt CL (Mid)

PROJECT SITE:

SAMPLED BY:

CLIENT:

Olde Baseline Rd, from Winston Churchill Blvd to Mississauga Rd

HDR

CONTRACTOR:

PROJECT:

AS2
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Appendix C 
Pavement Core Logs and Core Photographs 

 

 

 

 

 

 

 

 

 

 

 



COFFEY PROJECT NUMBER: TRANETOB21649AA (Winston Churchill Blvd from Olde Baseline Rd northward towards Bush St)
Date of Coring:  Dec 17th 2012 to Dec 20th 2012

0+650 2.20 Lt 1 45 Top 30 HL3, 15 HL2 Bottom
1+650 1.80 Rt 2 85 Top 55 HL3, 30 HL4 Bottom
2+650 1.50 Lt 3 45 45 HL4
3+650 2.10 Rt 4 25 25 HL4
4+650 1.10 Lt 5 15 15 HL4
5+650 1.90 Rt 6 80 Top 55 HL3, 25 HL4 Bottom

6
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49.2

Winston Churchill Blvd (Regional Road 19)
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CORE LOGS 
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Asphalt Core Thickness Along Winston Churchill Blvd (Regional Rd 19)



Asphalt Cores Photographic Record: Regional Municipality of Peel: 
Winston Churchill Blvd (Regional Road 19), Caledon Township, Ontario 

Coffey Geotechnics 
GEOTETOB21649AA 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photograph No. (2) 

Core No.: 2 
Station: 1+650 
Offset: 1.8 m Rt C/L  
Total Thickness: 85 mm 
Asphalt Mix Types 
&Thickness 
Top 55mm HL3, 30mm HL4 
Bottom 
 

Photograph No. (1) 

Core No.: 1 
Station: 0+650 
Offset: 2.2 m Lt C/L  
Total Thickness: 45 mm 
Asphalt Mix Types 
&Thickness 
Top 30mm HL3,  15mm HL2 
Bottom 
 



Asphalt Cores Photographic Record: Regional Municipality of Peel: 
Winston Churchill Blvd (Regional Road 19), Caledon Township, Ontario 
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GEOTETOB21649AA 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Photograph No. (4) 

Core No.: 4 
Station: 3+650 
Offset: 2.1 m Rt C/L  
Total Thickness: 25 mm 
Asphalt Mix Types 
&Thickness 
25mm HL4 
 

Photograph No. (3) 

Core No.: 3 
Station: 2+650 
Offset: 1.5 m Lt C/L  
Total Thickness: 45 mm 
Asphalt Mix Types 
&Thickness 
45mm HL4 
 



Asphalt Cores Photographic Record: Regional Municipality of Peel: 
Winston Churchill Blvd (Regional Road 19), Caledon Township, Ontario 
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Photograph No. (6) 

Core No.: 6 
Station: 5+650 
Offset: 1.9 m Rt C/L  
Total Thickness: 80 mm 
Asphalt Mix Types 
&Thickness 
Top 55mm HL3, 25mm HL4 
Bottom 
 

Photograph No. (5) 

Core No.: 5 
Station: 4+650 
Offset: 1.1 m Lt C/L  
Total Thickness: 15 mm 
Asphalt Mix Types 
&Thickness 
15mm HL4 
 



COFFEY PROJECT NUMBER: TRANETOB21649AA (Olde Baseline Rd from Winston Churchill Blvd eastward towards Mississauga Rd)
Date of Coring:  Dec 17th 2012 to Dec 20th 2012

0+455 2.40 Rt 1 120 Top 45 HL3, 45 HL3, 30 HL4 Bottom Weak bonding between HL4 and HL3 layers
1+450 1.50 Lt 2 105 Top 60 HL3, 25 HL3, 20 HL4 Bottom Weak bonding between layers
2+450 2.70 Rt 3 140 Top 55 HL3, 50 HL3, 35 HL4 Bottom Weak bonding between layers
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Remarks

CORE LOGS 
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Photograph No. (1) 

Core No.: 1 
Station: 0+455 
Offset: 2.4 m Rt C/L  
Total Thickness: 120 mm 
Asphalt Mix Types 
&Thickness 
Top 45mm HL3, 45mm HL3,   
30mm HL4 Bottom 
 

Photograph No. (2) 

Core No.: 2 
Station: 1+450 
Offset: 1.5 m Lt C/L  
Total Thickness: 105 mm 
Asphalt Mix Types 
&Thickness 
Top 60mm HL3, 25mm HL3, 
20mm HL4 Bottom 
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Photograph No. (3) 

Core No.: 3 
Station: 2+450 
Offset: 2.7 m Rt C/L  
Total Thickness: 140 mm 
Asphalt Mix Types 
&Thickness 
Top 55mm HL3, 50mm HL3, 
35mm HL4 Bottom 
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Important information about your Coffey Report 
As a client of  Coffey you should know that site subsurface conditions cause more construction problems 
than any other factor. These notes have been prepared  by Coffey to help you interpret and understand the 
limitations of your report. 

Your repo rt is base d on proje ct spe cific 
criteria 

Your report has been developed on th e basis of 
your uniq ue proje ct sp ecific requirements as 
understood by Coffey and applies only to the site 
investigated. Project criteri a typically in clude the  
general natu re of the proje ct; its size and 
configuration; the location of any structure on the 
site; other site improvem ents; the p resence of 
underground utilities; and the additional ri sk 
imposed by scope-of-service limitations imposed 
by the client. Your rep ort sho uld not b e use d if 
there are any  changes to the proj ect without first 
asking Coffey to assess how factors that changed 
subsequent to the date o f the repo rt affect the  
report’s recommendations. Coffey can not accept 
responsibility for problems that may occur due to 
changed factors if they are not consulted. 

Subsurface conditions can change 

Subsurface conditions are created  b y natural  
processes and the activity of man. For example, 
water levels can vary with time, fill may be placed 
on a  site and polluta nts may migrate  with time.  
Because a report i s based on  conditio ns which 
existed at th e time of subsurface exploratio n, 
decisions should not be based on a report whose 
adequacy may have been affected  by time. 
Consult Coffey to be advised how time may have 
impacted on the project. 

Interpretation of factual data 

Site assessment identifi es a ctual subsurface 
conditons only at those points where samples are 
taken and when they are taken. 

Data de rived from literat ure a nd external data 
source review, sampli ng an d subsequ ent 
laboratory te sting are int erpreted by geologists, 
engineers o r sci entists to provid e a n opinio n 
about overall site  

conditions, their li kely i mpact on  proposed 
development and recommended a ctions. A ctual 
conditions may differ from  those infe rred to exist, 
because no professional, no matter how qualified 
can reveal what is hidden by earth rock and time. 
The a ctual i nterface bet ween materi als may be  
far more g radual or ab rupt than assu med based 
on the facts obtaine d. Nothing can be  done to 
change the actual site conditions which exist, but 
steps can b e taken t o reduce the  i mpact of 
unexpected conditions. F or thi s re ason, own ers 
should retain the services of Coffey th rough the  
development stage, to identify variances, conduct 
additional tests if req uired, and re commend 
solutions to problems encountered on site.  

Your report will only  give preliminar y 
recommendations 

Your report is ba sed on the assumption that the 
site c onditions as  r evealed th rough s elective 
point sampling are i ndicative of actual conditions 
throughout a n are a. Thi s assumption cannot b e 
substantiated until p roject impleme ntation h as 
commenced and  th erefore yo ur report 
recommendations can only be regarded a s 
preliminary. Only Coffey,  who  prep ared the 
report, is fully familia r with the background 
information needed to assess wh ether or not the  
report’s recommendations are valid a nd whether 
or n ot chan ges should  be considered a s the  
project develops. If anoth er party undartakes the 
implementation of the re commendations of this 
report there is a risk t hat the report will be 
misinterpreted and  Coffey can not be hel d 
responsible for such misinterpretation.  
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Your report is prepared for specific purposes 
and persons 

To avoid the misuse of the  information contained 
in your report it is recomm ended that y ou confer 
with Coffey before  pa ssing you r rep ort on  to 
another pa rty who m ay n ot be familia r with the 
background and the p urpose of the re port. Your 
report should not be  applied to a ny project other 
than that originally specified at the time the report 
was issued. 

Interpretation by other design professionals 

Costly probl ems can o ccur when other de sign 
professionals develo p th eir plans based o n 
misinterpretations of a report. To h elp avoid  
misinterpretations, retain  Coffey to work with 
other p roject design professionals who a re 
affected by the repo rt. Have Coffey e xplain the  
report impli cations to  desig n profession als 
affected by them and th en revie w pl ans and 
specifications produ ced to see how they 
incorporated the report findings. 

Data should not be separated from the report 

The report as a whole presents the findings of the 
site a ssessment an d the  re port shou ld not  be  
copied in part or altered in any way. 

Logs, figure s, dra wings, etc. are customarily 
included in our re ports and are develope d by  
scientists, engineers or geologists based on their 
interpretation of field lo gs (asse mbled by field  
personnel) a nd lab oratory evaluation  of field 
samples. Th ese lo gs et c. shoul d not unde r any  
circumstances b e redrawn for in clusion in other 
documents o r se perated f rom the report in any 
way. 

Geoenvironmental concerns are not at issue 

Your re port i s not likely to relate any  findings, 
conclusions, or recom mendations about the  

potential for hazardous m aterials existi ng at the  
site unless specifi cally re quired to do so by the 
client. Spe cialist e quipment, tech niques, and 
personnel are used to p erform geoenvironmental 
assessment.  

Contamination can creat e major he alth, safety 
and e nvironmental ri sks. If you have no  
information about the potential for your site to be  
contaminated or create an environmental hazard, 
you are advised to contact Coffey fo r information 
relating to geoenvironmental issues. 

Rely on Coffey for additional assistance 

Coffey is familiar with a variety of techniques and 
approaches that can be used to help reduce risks 
for all parti es to a project, from desi gn to 
construction. It is common that not all approaches 
will be necessarily dealt with in your site 
assessment report du e to con cepts pro posed at 
that time. As the proje ct progresse s throug h 
design towards construction, speak with Coffey to 
develop alternative approaches to problems that 
may be of genuine benefit both in time and cost. 

Responsibility 

Reporting relies on inte rpretation of  factual 
information based on judgement and opinion and  
has a level of unc ertainty attached to it, which is 
far less exact than the desig n discipli nes. Thi s 
has often resulted in claims being lodged against 
consultants, which are  unfound ed. To help 
prevent thi s problem, a n umber of cla uses have  
been developed for u se in contracts, reports and 
other docum ents. Respon sibility clauses do not  
transfer appropriate liabilities from Coffey to other 
parties but are included to identify where Coffey’s 
responsibilities begi n an d end. Th eir use is 
intended to help all partie s involved to reco gnise 
their individual re sponsibilities. Rea d all 
documents from Coffey closely an d do not 
hesitate to ask any questions you may have. 
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