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1 INTRODUCTION 

LRL Associates Ltd. (LRL) was retained by Heritage Investments Ltd. to perform a 
geotechnical investigation for a proposed 28 storey apartment building located at 593, 
601, 603 Laurier Avenue West, Ottawa, Ontario.  

The purpose of the investigation was to identify the subsurface conditions across the site 
by the completion of a borehole drilling program.  Based on the visual and factual 
information obtained, this report will provide guidelines on the geotechnical engineering 
aspects of the design of the project, including construction considerations. 

This report has been prepared in consideration of the terms and conditions noted above.  
Should there be any changes in the design features, which may relate to the geotechnical 
recommendations provided in the report, LRL should be advised in order to review the 
report recommendations.   

2 SITE AND PROJECT DESCRIPTION 

The site under investigation currently encompasses a detached three (3) storey residential 
unit with an attached garage at 593 Laurier Ave W, a 3-storey apartment complex at 601 
Laurier Ave W, and a 2-storey apartment complex at 603 Laurier Ave W.  The site is 
irregular in shape, having frontage of approximately 107 m, and a total surface area of 
about 3,000 m2.  The majority of the site is covered with manicured grasses.  The site is 
considered to have a relatively flat topography.   Access to the site comes by way of Laurier 
Avenue West, and is civically located at 593, 601, and 603 Laurier Avenue West, Ottawa 
ON.  The location is presented in Figure 1 included in Appendix A.    

It is our understanding that the proposed development will consist of demolishing the 
existing garage at 593 Laurier Ave W, and the buildings on 601 and 603 Laurier Ave W.  
New construction will consist of a 28-storey apartment complex, with three (3) levels of 
underground parking. 

3 PROCEDURE 

The fieldwork for this investigation was carried out on September 03, 2024; in conjunction 
with the Phase II Environmental Site Assessment (ESA).  Prior to the fieldwork, the site 
was cleared for the presence of any underground services and utilities.  A total of five (5) 
boreholes, labelled BH24-01 through BH24-05, were drilled across the property, where 
possible to do so, to get a general representation of the site’s subsurface conditions.  The 
approximate locations of the boreholes are shown in Figure 2 included in Appendix A.   

The boreholes were advanced using a track mount CME 75 drill rig equipped with 200 mm 
diameter continuous flight hollow stem auger supplied and operated by George Downing 
Estate Drilling. A “two man” crew experienced with geotechnical drilling operated the drill 
rig and equipment.   

Sampling of the overburden materials encountered in the boreholes was carried out at 
regular depth intervals using a 50.8 mm diameter drive open conventional spoon sampler 
in conjunction with standard penetration testing (SPT) “N” values.  The SPT were 
conducted following the method ASTM D1586 and the results of SPT, in terms of the 
number of blows per 0.3 m of split-spoon sampler penetration after first 0.15 m designated 
as “N” value.    
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All boreholes were advanced until practical auger refusal over inferred bedrock, two (2) of 
the boreholes consisted of HQ-size (Ø63.5mm) rock coring.  The boreholes were 
terminated at depths ranging from 0.36 to 10.70 m below ground surface (bgs).   

The fieldwork was supervised throughout by a member of our engineering staff who 
oversaw the drilling activities, cared for the samples obtained and logged the subsurface 
conditions encountered within each of the boreholes.  All soil samples and rock cores were 
transported bag to our office for further evaluation.  The recovered soil samples collected 
from the boreholes were classified based on visual examination of the materials recovered 
and the results of the in-situ testing.    

Furthermore, all boreholes were located using a Garmin Etrex Legend GPS (Global 
Positioning System) receiver using NAD 83 datum (North American Datum).  Existing 
grade elevations at the borehole locations were determined by a topographic field survey 
using a temporary site bench mark; taken as the flange of on the fire hydrant located south 
of Laurier Avenue W, and assumed to have an elevation of 100.00 m.  Ground surface 
elevations of the boring locations are shown on their respective borehole logs. 

4 SUBSURFACE SOIL AND GROUNDWATER CONDITIONS 

4.1 General 

A review of local surficial geology maps provided by the Department of Energy, Mines and 
Resources Canada suggest that the surficial geology for this area consist of bedrock, 
consisting of limestone with shaly partings.    

The subsurface conditions encountered in the boreholes were classified based on visual 
and tactile examination of the materials recovered from the boreholes.  The soil 
descriptions presented in this report are based on commonly accepted methods of 
classification and identification employed in geotechnical practice.  Classification and 
identification of soil were conducted according to the procedure ASTM D2487 and 
judgement, and LRL does not guarantee descriptions as exact, but infers accuracy to the 
extent that is common in current geotechnical practice. 

The subsurface soil conditions encountered at boreholes are given in their respective logs 
presented in Appendix B.  A greater explanation of the information presented in the 
borehole logs can be found in Appendix C of this report.  These logs indicate the 
subsurface conditions encountered at a specific test location only.  Boundaries between 
zones on the logs are often not distinct, but are rather transitional and have been 
interpreted as such. 

4.2 Pavement Structure 

At the surface of boring location BH24-01, a pavement structure was encountered.  This 
consisted of a 50 mm thick layer of asphaltic concrete, overlying a 310 mm thick layer of 
crushed stone granular material.   

4.3 Fill 

At the surface of all boring locations, a layer of fill material was encountered, and extended 
to depths ranging between 0.48 and 1.02 m bgs. (depths of auger reusal).  Generally the 
fill material can be described as a brown silty to sand material mixed with some gravel.  
Standard penetration tests were carried out in the fill material and the SPT “N” values were 
found ranging from 16 to 56, indicating it is compact to very dense.  The natural moisture 
content was found varying between 2 and 11% 
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4.4 Refusal/Bedrock 

Underlying the pavement structure in BH24-01, and the fill material in BH24-02 through 
BH24-05, refusal over bedrock encountered.  The bedrock was encountered at depths, 
ranging from 0.48 – 1.02 m bgs. 

The Rock Quality Designation (RQD) was determined after the rock was cored, this is 
done by summing the lengths of the intact recovered cores which are greater than 100 
mm in length, and dividing by the total length of the core run.  The RQD values, expressed 
as a percent, ranged from 17 to 98%, indicating the rock was very poor to excellent quality. 

The bedrock formation in this area can be described at consisting of limestone, with shaly 
partings, and grey to dark grey.   

Two (2) rock core samples were selected to determine the unconfined compressive 
strengths at various depths.  The results are summarized below in Table 1. 

Table 1: Unconfined Compressive Strength of Select Rock Cores 

Sample  

Bedrock Type 

 

Strength (MPa) Borehole Core ID Depth (m) 

BH24-02 R1 10.1 Limestone 94.9 

BH24-05 R2 9.1 Limestone 90.1 

   

4.5 Groundwater Conditions 

Groundwater was carefully monitored during this field investigation.  No water was 
encountered within the overburden during the borehole drilling. 

The monitoring well was measured from BH24-05 on September 11, 2024, and water 
found to be at 7.11 m bgs. 

It should be noted that groundwater levels could fluctuate with seasonal weather 
conditions, (i.e.: rainfall, droughts, spring thawing) and due to construction 
activities at or in the vicinity of the site. 

5 GEOTECHNICAL CONSIDERATIONS 

This section of the report provides general geotechnical recommendations for the design 
aspect of the proposed development based on our interpretation of the information 
gathered from the borehole data performed at this site and from the project requirements. 

5.1 Foundations 

Based on the subsurface soil conditions established at this site, it is recommended that 
the footings for the proposed building be founded over bedrock, or structural fill overlying 
the bedrock.  Therefore, all other material should be removed from the building’s footprint 
down to the sound bedrock. 

5.2 Shallow Foundation on Bedrock 

Conventional strip and column footings set over sound bedrock may be designed using a 
maximum allowable bearing pressure of 1,750 kPa for Ultimate Limit State (ULS) factored 
bearing resistance.  Serviceability Limit State (SLS) does not apply for footings founded 
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on bedrock since failure of the concrete would occur before unacceptable settlement of 
the foundation. For footings founded on sound bedrock, there are no restrictions for 
maximum footing sizes and grade raise fill thickness.  Prior to pouring the footing, the rock 
should be free of any soil, debris or deleterious substances and should be inspected by a 
geotechnical engineer. 

Considering there is a potential for the bedrock to consist of shale, it is recommended that 
if shale bedrock is encountered, a 50 mm thick mud slab (consisting of 10 MPa lean 
concrete) be poured within 24 hours of uncovering the bedrock surface.  Requirements of 
a mud slab can be decided after conducting an inspection of the exposed bedrock surface 
by a qualified geotechnical engineer during construction. 

The footing for a specific building must rest entirely over bedrock and not two (2) different 
founding strata (e.g., bedrock or structural fill) in order to limit differential settlements.    

The footings should be constructed on a relatively flat bedrock surface (10 degrees or less 
from the horizontal).  If the footings will be founded on bedrock that is sloped greater than 
10 degrees, and less than 30 degrees, rock anchors should be considered.  For angles 
greater than 30 degrees, the bedrock must be levelled and step footings should be 
constructed. 

Any excavations below the underside of footing for the proposed building to be founded 
on bedrock should be backfilled using lean concrete only, having a minimum compressive 
strength of 10 MPa at 28 days. 

An unfactored friction coefficient value of 0.6 between concrete and bedrock materials 
may be considered when calculating the sliding resistance between the two (2) materials. 

5.2.1 Rock Anchors 

If the need for rock anchors is required, they should be designed by a structural engineer.  
The engineer will design the rock anchors based on the type of bedrock and strength 
parameters. 

Grouted rock anchor may fail in one or more of the following modes: 

• Failure within the rock mass; 

• Failure of the rock/grout bond; 

• Failure of the grout/tendon bond; or 

• Failure of the steel tendon, or top anchorage. 

The capacity of rock anchors is dependent on the bond between the rock and grout.  The 
method of installation will also affect the capacity of the bond between the rock and the 
grout.  An invert cone angle of 90º may be used in the design of the anchors.  Pull out 
testing should be carried out on the anchors to verify installations and to design load 
capacities.  If bedrock is removed through mechanical hydraulic hammers (i.e. for levelling 
and installation of anchors), it is not expected to affect the contribution of the upper level 
of rock in the calculation of anchors capacity. 

The bond length (grouted portion of the dowel) should be a minimum of 3.0 m.  Generally, 
the bond between the grout and dowel are twice the bond developed between the grout 
and the bedrock.  Therefore, the design should be based on failure between the grout and 
the bedrock. 
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Straight-shafted dowels anchor force is dependent on the ultimate bond stress of the 
bedrock or the grout.  Typically, the ultimate bond force is taken as 10% of the average 
unconfined compressive strength of the bedrock, or the compressive strength of the grout, 
whichever is less (but not more than 3.1 MPa).  The allowable bond stress is taken as 
50% of the ultimate bond stress. 

The required bond length can be determined using the following equation: 

L(m) = P/(π x d x Ƭb) 

           Where;   

 P = Working Capacity of anchor (kg); 

                       Ƭb = working bond stress (kg/m2); 

            d = Core hole diameter (m). 

5.3 Shallow Foundation on Structural Fill 

Conventional strip and column footings set over properly compacted and approved 
structural fill conforming to OPSS Granular B Type II or approved equivalent may be 
designed for a maximum allowable bearing pressure of 150 kPa for Serviceability Limit 
State (SLS) and 225 kPa for Ultimate Limit State (ULS) factored bearing resistance.  The 
factored ULS value includes the geotechnical resistance factor of 0.5.  For footings 
founded on properly compacted structural fill, there are no restrictions for maximum footing 
sizes and grade raise fill thickness.      

Prior to placing the approved structural fill, the subgrade at bedrock level should be 
inspected and assessed by a geotechnical engineer, or a representative to identify any 
localised incompetent/unstable areas of the subgrade.  Any incompetent subgrade areas 
as identified must be sub-excavated and backfilled with approved structural fill and 
compacted to 98% of its SPMDD.   In order to allow the spread of load beneath the footings 
and to prevent undermining during construction, the structural fill should extend minimum 
1.0 m beyond the outside edges of the footings and then outward and downward at 1 
horizontal to 1 vertical profile (or flatter) over a distance equal to the depth of the structural 
fill below the footing.   

5.4 Bedrock Excavation 

It is anticipated that bedrock removal will be possible with the use of heavy excavation 
equipment, but that removal of most of the bedrock could be facilitated by means of a hoe 
ramming operation.  Both horizontal and vertical overbreak of the bedrock excavation 
face/bottom can be expected due to the hoe ramming operation.  If control of potential 
bedrock overbreak is required, line drilling at the proposed excavation face is 
recommended.  The smaller the distance between the drill holes, the fewer overbreaks is 
expected.  It is generally considered that the drilling at 150 mm horizontal spacing to the 
full depth of the excavation should control overbreak to an acceptable level.  Considering 
the proximity of the existing structures adjacent to the site and the potential for vibration 
during excavating and removal of the bedrock, monitoring of the hoe ramming shall be 
carried out throughout the operation on nearby buildings to ensure that the vibration limit 
is not exceeded.  Furthermore, vibration monitoring shall be carried during construction of 
the 1524 mm watermain if it is within 15 m of the proposed foundation wall.  As outlined in 
OPSS 120, Table 2 below summarizes the following vibration limits for the nearest existing 
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structures.  In addition, a pre and post construction excavation condition survey of nearby 
structures is required to be carried out. 

Table 2: Vibration Frequency and Limit 

Frequency of Vibration 

(HZ) 

Vibration Limit, PPV (Peak Particle Velocity) 

mm/sec 

≤ 40 20 

> 40 50 

 

5.5 Lateral Earth Pressure 

The following equation should be used to estimate the intensity of the lateral earth 
pressure against any earth retaining structure/foundation walls. 

P = K (γh + q)  

Where;  

P = Earth pressure at depth h; 

K = Appropriate coefficient of earth pressure; 

γ = Unit weight of compacted backfill, adjacent to the wall; 

h = Depth (below adjacent to the highest grade) at which P is calculated; 

q = Intensity of any surcharge distributed uniformly over the backfill surface 
(usually surcharge from traffic, equipment or soil stockpiled and typically 
considered 10 kPa). 

The coefficient of earth pressure at rest (K0) should be used in the calculation of the earth 
pressure on the storm water manhole/basement walls, which are expected to be rather 
rigid and not to deflect. 

The above expression assumes that perimeter drainage system prevents the build-up of 
any hydrostatic pressure behind the foundation wall. 

Table 3 below provides various material types and their respective earth pressure 
properties. 

Table 3: Material and Earth Pressure Properties 
Type of 

Material 

Bulk 

Density 

(kN/m3) 

Friction 

Angle 

(Φ) 

Pressure Coefficient Combined 

Static & 

Seismic 

Active Earth 

Pressure 

Coefficient 

(KAE) 

At Rest 

(K0) 

Active 

(KA) 

Passive 

(KP) 

Granular 

A 
23.0 34 0.44 0.28 3.53 0.40 

Granular 

B Type I 
20.0 31 0.49 0.32 3.12 0.44 
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Granular 

B Type II 
23.0 32 0.47 0.31 3.25 0.43 

Limestone 

Bedrock 
25.0 35 0.43 0.27 3.69 0.39 

 

5.6 Settlement 

The estimated total settlement of the shallow foundations, designed using the 
recommended serviceability limit state capacity value, as well as other recommendations 
given above, will be less than 25 mm.  The differential settlement between adjacent 
column footings is anticipated to be 15 mm or less. 

5.7 Seismic 

Based on the results of this geotechnical investigation and in accordance with the Ontario 
Building Code 2012 (table 4.1.8.4.A.) and Canadian Foundation Engineering Manual (4th 
edition), the site can be classified as Class “A” as per the Site Classification for Seismic 
Site Response.  

5.8 Liquefaction Potential 

For buildings founded over bedrock or structural fill, the potential of soil liquefaction is not 
considered to be a concern. 

5.9 Frost Protection  

For foundations set directly on sound bedrock, free of cracks and fractures, the need for 
frost protection is not required. 

5.10 Foundation Walls Backfill (Shallow Foundations) 

To prevent possible lateral loading, the backfill material against any foundation walls, 
grade beams, isolated walls, or piers should consist of free draining, non-frost susceptible 
material such as sand or sand and gravel meeting OPSS Granular B Type II, Type I, or 
Select Subgrade Material (SSM). 

The foundation wall backfill should be compacted to minimum 95% of its SPMDD using 
light compaction equipment, where no loads will be set over top.  The compaction shall be 
increased to 98% of its SPMDD under walkways, slabs or paved areas close to the 
foundation or retaining walls.  Backfilling against foundation walls should be carried out on 
both sides of the wall at the same time where applicable. 

5.11 Slab-on-grade Construction 

Concrete slab-on-grade should rest over compacted, free draining and well graded 
structural fill only.  Therefore, all overburden soils should be removed from the proposed 
building’s footprint down to the bedrock surface.  The exposed undisturbed bedrock should 
then be inspected and approved by qualified geotechnical personnel. 

Any underfloor fill needed to raise the general floor grade shall consist of OPSS Granular 
B Type II material or an approved equivalent, compacted to 95% of its SPMDD.  The final 
lift shall be compacted to 98% of its SPMDD.  A 200 mm Granular A meeting the OPSS 
1010 shall be placed underneath the slab and compacted to 100% of its SPMDD.   
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It is also recommended that the area of extensive exterior slab-on-grade (sidewalks, ramp 
etc.) shall be constructed using Granular B subbase of thickness 300 mm and Granular A 
base of thickness 150 mm with incorporating subdrain facilities.  The modulus of subgrade 
reaction (ks) for the design of the slabs set over structural fill is 24 MPa/m. 

In order to further minimize and control cracking, the floor slab shall be provided with wire 
or fibre mesh reinforcement and construction or control joints.  The construction or control 
joints should be spaced equal distance in both directions and should not exceed 4.5 m.  
The wire or fibre mesh reinforcement shall be carried out through the joints. 

If any areas of the proposed building area are to remain unheated during the winter period, 
thermal protection of the slab on grade may be required. The “Guide for Concrete Floor 
and Slab Construction”, ACI 302.1R-04 is recommended to follow for the design and 
construction of vapour retarders below the floor slab. Further details on the insulation 
requirements could be provided, if necessary. 

5.12 Basement Slab Construction 

Basement floor slabs shall be founded on a minimum of 200 mm thick layer of 19 mm 
clear stone meeting the OPSS 1004 gradation requirements should be placed.   

An under-floor drainage system with an invert located a minimum of 300 mm below the 
underside of basement slab is recommended to be installed.  This shall be comprised of 
100 mm diameter weeping tile pre-wrapped with geotextile knitted sock, embedded in a 
150 mm layer of 19 mm clear stone.  It should installed in one direction below the slab and 
connected to a sump/frost-free outlet of the exterior weeping tile from which water is 
pumped to the nearby ditches or storm sewer line, if available.   

Proper moisture barrier with vapour retarder should be used for any slab on grade where 
the floor will be covered by moisture sensitive flooring materials/equipment or environment 
will exist.   

5.13 Impact on Neighbouring Structures               

It is understood the existing structures to the north of the site (retaining wall between 
property lines and building located at 140 Bronson Ave) have the potential to experience 
lateral loading from the proposed development planned for this site.  Due to the difference 
in grades between the site and 140 Bronson Ave, the underside of footing (USF) is 
proposed to be at a higher elevation than the expected USF for 140 Bronson Ave and the 
retaining wall.   

Foundation loading will be transferred downward to the bedrock surface at a 1:1 ratio.  
Therefore, adjacent structures could potentially be impacted by a lateral load from the 
proposed apartment complex if the horizontal distance between the foundations is equal 
to or less than the difference in elevations of the USF between the proposed apartment 
complex and 140 Bronson Ave. 

This area shall be equipped with 100 mm diameter weeping tile, connected to a suitable 
outlet to ensure water is not ponding in the vicinity of the adjacent structure at 140 Bronson 
Ave. 
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6 EXCAVATION AND BACKFILLING REQUIREMENTS 

6.1 Excavation and Shoring 

According to the Ontario’s Occupational Health and Safety Act (OHSA), O. Reg. 213/91 
and its amendments, the surficial overburden expected to be excavated at this site can be 
classified as Type 3.  Therefore, shallow temporary excavations in overburden soil 
classified as Type 3 can be cut at 1 horizontal to 1 vertical (1H: 1V), for a fully drained 
excavation starting at the base of the excavation and as per requirements of the OHSA 
regulations.   

Excavation side walls in sound bedrock can be excavated vertically, and sloping would 
not be required.  It is recommended to bench the overburden material 1.0 m wide to avoid 
any cave-in of the overburden material into the excavation. 

To ensure no bedrock fragments become loose from vibration during the construction 
phase, it is recommended to shore the bedrock side walls. 

The design and approval of the shoring shall be the responsibility of the shoring contractor 
and subsequent shoring designer retained for the project.  It shall be designed to ensure 
the shoring complies with safety measures, and appropriate dewatering measures.  
Shoring shall be designed using the soil parameters outlined in Section 5.5.  

Any excavated material stockpiled near an excavation or trench should be stored at a 
distance equal to or greater than the depth of the excavation/trench and construction 
equipment, traffic should be limited near open excavation. 

6.2 Groundwater Control 

Based on the subsurface conditions encountered at this site, groundwater seepage or 
infiltration into shallow temporary excavations during construction should be minor in 
nature, if any, and will be able to be pumped out with open sumps.  Surface water runoff 
into the excavation should be minimized and diverted away from the excavation.  

A permit to take water (PTTW) is required from Ministry of Environment and Climate 
Change (MOECC), Ontario Reg. 387/04, if more than 400,000 litres per day of 
groundwater will be pumped during a construction period less than 30 days.  Registration 
in the Environmental Activity and Sector Registry (EASR) is required when water takings 
range between 50,000 and 400,000 litres per day. 

The actual amount of groundwater inflow into open excavations will depend on several 
factors such as the contractor’s schedule, rate of excavation, the size of excavation, depth 
below the groundwater level, and at the time of year which the excavation is executed.  
Considering no groundwater was encountered during the investigation, it is anticipated 
that pumping rates will be less than 50,000 litres per day.  As such, EASR registration is 
not required for the construction at this site.   

6.3 Pipe Bedding Requirements 

It is anticipated that any underground services required as part of this project will be 
founded over properly prepared and approved structural fill.  Consequently all organic 
material should be removed down to a suitable bearing layer. Any sub-excavation of 
disturbed soil should be removed and replaced with a Granular B Type II or approved 
equivalent, laid in loose lifts of thickness not exceeding 300 mm and compacted to 95% 
of its SPMDD.  Bedding, thickness of cover material and compaction requirements for 
watermains and sewer pipes should conform to the manufacturer’s design requirements 
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and to the detailed installations outlined in the Ontario Provincial Standard Specifications 
(OPSS) or any other applicable standards. 

6.4 Trench Backfill 

All service trenches should be backfilled using compactable material, free of organics, 
debris and large cobbles or boulders.  Acceptable native materials (if encountered and 
where possible) should be used as backfill between the roadway subgrade level and the 
depth of seasonal frost penetrations (i.e. 1.8 m below finished grade) in order to reduce 
the potential for differential frost heaving between the new excavated trench and the 
adjacent section of roadway.  Where native backfill is used, it should match the native 
materials exposed on the trench walls.  Backfill below the zone of seasonal frost 
penetration could consist of either acceptable native material or imported granular material 
conforming to OPSS Granular B Type II.  Any boulders larger than 150 mm in size should 
not be used as trench backfill.   

To minimize future settlement of the backfill and achieve an acceptable subgrade for the 
roadway, the trench should be compacted in maximum 300 mm thick lifts to at least 95% 
of its SPMDD.  The specified density may be reduced where the trench backfill is not 
located within or in close proximity to existing roadways or any other structures. 

For trenches carried out in existing paved areas, transitions should be constructed to 
ensure that proper compaction is achieved between any new pavement structure and the 
existing pavement structure to minimize potential future differential settlement between 
the existing and new pavement structure.  The transition should start at the subgrade level 
and extend to the underside of the asphaltic concrete level (if any) at a 1 horizontal to 1 
vertical slope.  This is especially important where trench boxes are used and where no 
side slopes is provided to the excavation.  Where asphaltic concrete is present, it should 
be cut back to a minimum of 150 mm from the edge of the excavation to allow for proper 
compaction between the new and existing pavement structures. 

7 SLOPE STABILITY ANALYSIS 

For this site, a slope stability analysis is not required, and global slope stability is not a 
concern for this site.  The elevation changes to the east and the north of the property limits 
are constrained by a retaining wall, overlying bedrock, which is relatively resistant to 
erosion; thus, will remain stable.  However, it is recommended for a structural engineer to 
assess to integrity of the wall on the east side of the property, as well as the retaining wall 
to the rear of the property at 140 Bronson Ave. 

8 REUSE OF ON-SITE SOILS 

The existing surficial overburden soils consist mostly of topsoil and fill material.  This is 
considered to be highly organic and frost susceptible and should not be used as backfill 
material directly against foundation walls or underneath unheated concrete slabs.  Any 
imported material shall conform to OPSS Granular B – Type II or approved equivalent. 

It should be noted that the adequacy of any material for reuse as backfill will depend on 
its water content at the time of its use and on the weather conditions prevailing prior to 
and during that time.  Therefore, all excavated materials to be reused shall be stockpiled 
in a manner that will prevent any significant changes in their moisture content, especially 
during wet conditions.  Any excavated materials proposed for reuse should be stockpiled 
in a manner to promote drying and should be inspected and approved for reuse by a 
geotechnical engineer. 
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9 RECOMMENDED PAVEMENT STRUCTURE 

It is anticipated that the subgrade soil for the new parking areas and access lanes will 
consist mostly of fill material or bedrock.  The construction of access lanes and parking 
areas will be acceptable over these materials, once all debris, organic material, or 
otherwise deleterious material are removed from the subgrade area.  Furthermore, the 
subgrade must be compacted (with the exception where the subgrade consists of bedrock) 
using a suitable heavy duty compacting equipment and approved by a geotechnical 
engineer prior to placing any granular base material. 

The following Table 4 presents the recommended pavement structures to be constructed 
over a stable subgrade along the proposed parking areas and access lane or driveway as 
part of this project. 

Table 4: Recommended Pavement Structure 

Course Material Thickness (mm) 
  

Light Duty 
Parking Area 

(mm) 

Heavy Duty Parking Area 
(Access Roads, Fire 
Routes and Trucks) 

(mm) 

Surface HL3 A/C 50 40 

Binder HL8 A/C - 50 

Base course Granular A 150 150 

Sub base Granular B Type II 350  450 

Total:  500 690 

Performance Graded Asphaltic Cement (PGAC) 58-34 is recommended for this project. 

If the subgrade level is bedrock, the Granular B Type II thickness may be reduced 
to 300 mm for both light and heavy duty surfaces. 

The base and subbase granular materials shall conform to OPSS 1010 material 
specifications.  Any proposed materials shall be tested and approved by a geotechnical 
engineer prior to delivery to the site and shall be compacted to 100% of its SPMDD. 
Asphaltic concrete shall conform to OPSS 1150 and be placed and compacted to at least 
93% of the Marshall Density.  The mix and its constituents shall be reviewed, tested and 
approved by a geotechnical engineer prior to delivery to the site. 

9.1 Paved Areas & Subgrade Preparation 

The access lanes and parking areas shall be stripped of top soil, vegetation, debris and 
other obvious objectionable material.  Following the backfilling and satisfactory 
compaction of any underground service trenches up to the subgrade level, the subgrade 
shall be shaped, crowned and proof-rolled.  A loaded Tandem axle, dual wheel dump truck 
or approved equivalent heavy duty smooth drum roller shall be used for proof-rolling. Any 
resulting loose/soft areas should be sub-excavated down to an adequate bearing layer 
and replaced with approved backfill. 

The preparation of subgrade shall be scheduled and carried out in manner so that a 
protective cover of overlying granular material (if required) is placed as quickly as possible 
in order to avoid unnecessary circulation by heavy equipment, except on unexcavated or 
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protected surfaces.  Frost protection of the surface shall be implemented if works are 
carried out during the winter season. 

The performance of the pavement structure is highly dependent on the subsurface 
groundwater conditions and maintaining the subgrade and pavement structure in a dry 
condition.  To intercept excess subsurface water within the pavement structure granular 
materials, sub-drains with suitable outlets should be installed below the pavement area’s 
subgrade if adequate overland flow drainage is not provided (i.e. ditches).  The surface of 
the pavement should be properly graded to direct runoff water towards suitable drainage 
features.  It is recommended that the lateral extent of the subbase and base layers not be 
terminated vertically immediately behind the curb/edge of pavement line but be extended 
beyond the curb. 

10 INSPECTION SERVICES 

The engagement of the services of the geotechnical consultant during construction is 
recommended to confirm that the subsurface conditions throughout the proposed site do 
not materially differ from those given in the report and that the construction activities do 
not adversely affect the intent of the design. 

All footing areas and any structural fill areas for the proposed building should be inspected 
by LRL to ensure that a suitable subgrade has been reached and properly prepared.  The 
placing and compaction of any granular materials beneath the foundations and slab-on-
grade should be inspected to ensure that the materials used conform to the grading and 
compaction specifications. 

The subgrade for the pavement areas and underground services should be inspected and 
approved by geotechnical personnel.  In-situ density testing should be carried out on the 
pavement granular materials, pipe bedding and backfill to ensure the materials meet the 
specifications for required compaction. 

If footings are to be constructed during winter season, the footing subgrade should be 
protected from freezing temperatures using suitable construction techniques.  

11 REPORT CONDITIONS AND LIMITATIONS 

It is stressed that the information presented in this report is provided for the guidance of 
the designers and is intended for this project only.  The use of this report as a construction 
document or its use by a third party beyond the client specifically listed in the report is 
neither intended nor authorized by LRL Associates Ltd.  Contractors bidding on or 
undertaking the works should examine the factual results of the investigation, satisfy 
themselves as to the adequacy of the information for construction, and make their own 
interpretation of the factual data as it affects their construction techniques, schedule, 
safety and equipment capabilities. 

The professional services for this project include only the geotechnical aspects of the 
subsurface conditions at this site.  The presence or implications of possible contamination 
resulting from previous uses or activities at this site or adjacent properties, and/or resulting 
from the introduction onto the site of materials from off-site sources are outside the terms 
of reference for this report. 

The recommendations provided in this report are based on subsurface data obtained at 
the specific test pit locations only.  Boundaries between zones presented on the test pit 
logs are often not distinct but transitional and were interpreted.  Experience indicates that 





 

 

APPENDIX A 

Site and Borehole Location Plan 

  







 

 

APPENDIX B 

Borehole Logs 

  



 

 

 APPENDIX C 

  Symbols and Terms used in Borehole Logs 

 

 


