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GEOTECHNICAL INVESTIGATION and 

FOUNDATION DESIGN RECOMMENDATION REPORT    

3604 Innes Road, Ottawa, Ontario 

1.0 INTRODUCTION 

This report presents the factual findings obtained from a geotechnical investigation performed at the above-

mentioned site, for the proposed construction of a single story car wash structure in Ottawa, Ontario.  The field 

work was carried out on March 5, 2018 and comprised of four boreholes advanced to a maximum depth of 5.1 

m below existing ground surface. 

The purpose of the investigation was to explore the subsurface conditions at this site and to provide anticipated 

geotechnical conditions influencing the design and construction of the proposed building.  

McIntosh Perry Consulting Engineers Ltd (McIntosh Perry) carried out the investigation at the request of 

Trafalgar Environmental Consultants.  

2.0 SITE DESCRIPTION 

The property under considerations for proposed development is located at 3604 Innes Road, east of the 

intersection with Pagé Road. The property is located in the suburb of Orléans in Ottawa. Commercial properties 

and grassy fields can be found to the east and south of the property and residential areas can be found to the 

west and north. The existing property is a gravel covered lot and contains only lamppost structures. A fence 

runs along the western side of the property, beginning as a small chain link fence and then transitioning into a 

larger chain link fence with barbed wire approximately one third of the way back along the property from Innes 

Road. A shared driveway running along the eastern side allows access to the property. Concrete blocks run 

along the north side of the property and two gated entrances exist along the eastern side, one close to Innes 

road and another approximately half way back along the property. At the time of drilling approximately 15 cm 

of snow and ice covered the ground and only spare vegetation was visible in the form of grassy plants. The 

topography of the site was relatively flat.   

It is understood the proposed structure will be a single story car wash structure.  

Location of the property is shown on Figure 1, included in Appendix B. 

3.0 FIELD PROCEDURES 

Staff of McIntosh Perry Consulting Engineers (McIntosh Perry) visited the site before the drilling investigation 

to mark out the proposed borehole locations and assess drill rig access. Utility clearance was carried out by 
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USL-1 on behalf of McIntosh Perry. Public and private utility authorities were informed and all utility clearance 

documents were obtained before the commencement of drilling work.  

The equipment used for drilling was owned and operated by Strata Drilling Group of Ottawa, Ontario. Boreholes 

were advanced using hollow stem augers aided by a track-mounted GeoProbe drilling rig. Boreholes were 

advanced to a maximum depth of 5.1 m below the ground level. Soil samples were obtained at 0.75 m intervals 

of depth in boreholes using a 50 mm outside diameter split spoon sampler in accordance with the Standard 

Penetration Test (SPT) procedure. Boreholes were backfilled with bentonite and were restored to match the 

original surface. Borehole locations are shown on Figure 2, included in Appendix B.  

4.0 LABORATORY TEST PROCEDURES 

Selected samples were tested for moisture content by McIntosh Perry and rock core samples were tested by 

LRL Associates Ltd of Ottawa, Ontario.   

The soil samples recovered will be stored in McIntosh Perry storage facility for a period of one month after 

submission of the final report. Samples will be disposed after this period of time unless otherwise requested in 

writing by the Client. 

5.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

5.1 Site Geology 

Based on published physiography maps of the area (Ontario Geological Survey) the site is located within the 

Ottawa Valley Clay Plains. Surficial geology maps of southern Ontario identify the property is on Paleozoic 

bedrock.  

The Ottawa Valley between Pembroke and Hawkesbury, Ontario consists of clay plains interrupted by ridges of 

rock or sand.  It is naturally divided into two parts, above and below Ottawa, Ontario.  Within the valley, the 

bedrock is further faulted so that some of the uplifted blocks appear above the clay beds.  The sediments 

themselves in the valley are deep silty clay.  Although the clay deposits are grey in color like the limestones that 

underlies them in part, they are only mildly calcareous and likely derived from the more acidic rock of the 

Canadian Shield.   

5.2 Subsurface Conditions 

In general, the site stratigraphy consists of fill material underlain by limestone bedrock. The soils encountered 

at this site can be divided into two different zones. 

a) Fill  

b) Limestone  
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The soils encountered during the course of the investigation, together with the field and laboratory test results 

are shown on the Record of Borehole sheets included in Appendix C. In the absence of a topography map, 

boreholes were referenced to a local benchmark. The southeast corner of the concrete pad for the bus stop in 

front of the property was measured and assumed to be 100.00 m. The elevations of the boreholes were then 

measured in reference to this point. Description of the strata encountered are given below.  

5.2.1 Fill 

A sand and gravel fill material was found in all boreholes. This fill material contained traces of silt and clay, was 

described as being brown to grey, dry to moist and compact to dense. This layer varied in depth from 0.76 m 

to approximately 1.37 m. In boreholes BH18-2 and BH18-4 this layer directly overlaid limestone bedrock. In 

boreholes BH18-1 and BH18-3 a layer of clayey sand fill was found underlying the sand and gravel fill. This layer 

was present in BH18-1 from 1.37 m to 1.83 m and in BH18-3 from 0.75 m to 2.29 m. Moisture contents within 

the sand and gravel layer ranged from 6% - 16%. Moisture contents within the clayey sand layer in boreholes 

BH18-1 and BH18-3 was found to be an average of 16%.   

5.2.2 Limestone 

Below the fill layer was limestone bedrock. Depth of rock occurred at 1.83 m in BH18-1, 0.76 m in BH18-2, 2.29 

m in BH18-3 and 1.33 m in BH18-4. The rock appears to be faintly weathered, more weathering observed at 

the rock surface, however showed core recovery of 100% for all core runs in both cored boreholes. The rock 

was of very poor quality condition in BH18-1 from a depth of 1.83 m to 2.44 m and poor quality condition in 

BH18-2 from 0.76 m to 1.83 m based on RQD measurements. Below the very poor and poor quality rock in both 

boreholes was rock of fair to good quality condition. Very close to moderately close joints were observed within 

the recovered core. Joint aperture ranged from closed to open and a 25 mm mud seam was found at a depth 

of 3.71 m in BH18-1. Three samples of rock core underwent an unconfined compressive strength test with all 

three samples showing predominantly columnar failures. Core samples from BH18-2 ranged in depth from 2.44 

m to 3.30 m and showed a compressive strength of 119 MPa to 140 MPa. A core sample from 1.57 m to 1.78 

m in BH18-1 broke while under a 104 MPa load. Rock surface is expected to be uneven across the site.   

5.3 Groundwater 

No groundwater was observed in the open boreholes. Groundwater level may be expected to fluctuate due to 

seasonal changes.   
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6.0 DISCUSSIONS AND RECOMMENDATIONS 

6.1 General 

This section of the report provides recommendations for the design of the proposed car wash facility. The 

recommendations are based on interpretation of the factual information obtained from the boreholes 

advanced during the subsurface investigation.  The discussions and recommendations presented are intended 

to provide sufficient information to the designer of the proposed building to select the suitable types of 

foundation to support the structure. 

The comments made on the construction are intended to highlight aspects which could have impact or affect 

the detailed design of the building, for which special provisions may be required in the Contract Documents.  

Those requiring information on construction aspects should make their own interpretation of the factual data 

presented in the report.  Interpretation of the data presented may affect equipment selection, proposed 

construction methods, and scheduling of construction activities. 

6.2 Project Design 

6.2.1 Existing Site Condition 

The property under considerations for proposed development is located at 3604 Innes Road, east of the 

intersection with Pagé Road. Detailed site condition is provided in Section 2. The property is relatively flat and 

leveled. Commercial properties and grassy fields can be found to the east and south of the property and 

residential areas can be found to the west and north. Site location is shown on Figure 1, Key Plan, included in 

Appendix B. 

6.2.2 Proposed Development    

It is understood that the proposed development will be a single-story carwash facility. The detailed design is 

not provided to the authors of this report. However it is expected that due to the intended usage, there will be 

a need for sump pits and pumping equipment to be worked out below the proposed slab on grade.  

6.3 Frost Protection 

Based on applicable building codes, a minimum earth cover of 1.8 m, or the thermal equivalent of insulation, 

should be provided for all exterior footings to reduce the effects of frost action. However due to the existence 

of excess water during operations and a chance of seepage to the foundation level, it is preferred to found the 

footings below expected frost penetration depth. Unless the design can ensure proper drainage and no water 

accumulation around footings.  
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6.4 Site Classification for Seismic Site Response 

Selected spectral responses in the general vicinity of the site for 10% chance of exceedance in 50 years (475 

years return period) are as indicated in Table 6-1, shown below and in Appendix D; 

Table 6-1: Selected Seismic Spectral Responses (10% in 50 Yrs) 

Sa(0.2) Sa(0.5) Sa(2.0) PGA PGV 

0.173 0.093 0.021 0.110 0.071 

The site can be classified as a Site Class “B” for the purposes of site-specific seismic response to earthquakes 

based on Table 4.1.8.4.A OBC 2012.    

6.5 Slabs-on-Grade 

Free-floating Slabs-on-grade should be supported on minimum 200 mm of Granular A compacted to 100% 

SPMDD. In case the subgrade needs to be raised Granular B type II or Granular A needs to be compacted to 

minimum 96% SPMDD. If the slab-on-grade is designed to support internal columns, the fill used for the grade 

raise shall be compacted to minimum 100% SPMDD. The fill should be placed in horizontal lifts of uniform 

thickness of no more than 300 mm before compaction and it should be placed at appropriate moisture content. 

The requirements for fill material and compaction may be addressed with a note on the structural drawing for 

foundation or grading drawing and/or with a Non-Standard Special Provision (NSSP). 

All slab-on-grade units shall float independently from all load-bearing structural elements.  

6.6 Shallow Foundations 

Considering the order of structural loads expected at the foundation level, provision of conventional strip 

footings or isolated pad footings will be adequate. Footings are expected to be buried to resist overturning and 

sliding and also to provide protection against frost action.  

Contractors should refer to the Rock Quality Designation (RQD) values included in logs of boreholes BH18-1 

and BH18-2. RQD at the surface, where the weathered rock encountered, is considerably lower than the rock 

below. Excavation is recommended to be advanced to the top of the rock and to provide the frost cover. All fill 

and broken pieces of rock shall be removed from the influence zone of the footings. A geotechnical staff shall 

attend the site upon completion of excavation and approve the subgrade. The geotechnical engineer may 

require rock surface stabilization by grouting if there are excessively lose and broken rock pieces at the surface. 

The grout reduces the risk of degradation and also improves the integrity of the rock surface. If the shale has 

to be over-excavated due to surficial poor quality, if chosen by the constructor, the grade can also be raised by 

lean concrete within the influence zone of the footing. The influence zone of the footing is defined by a line 

going outward and downward from the edge of the footing to the subgrade. The lean concrete shall provide 

compression strength equal or higher than the rock.  
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If adequate frost cover is not provided, the deficit of earth cover should be compensated by application of 

synthetic insulation material adequately projecting beyond foundation walls. However maintaining the frost 

cover is the preferred option. 

 

6.6.1 Bearing Capacity 

The best practice is found the footings on similar subgrade. For example all footings to be founded on rock (or 

lean concrete grade raise), or if grade raise is to be done by engineered fill, provide a minimum thickness of 0.3 

m of engineered fill for all footings. This will provide a more uniform behaviour and site response for all footings 

across the site. 

Assuming the strip footings are constructed through excavating the fill and exposing the weathered but 

relatively intact native shale, the following bearing capacity values can be used for structural design;  

A factored beading pressure at Ultimate Limit State (ULS) of 400 kPa can be used for the design on approved 

limestone subgrade. If footings are placed on rock, the serviceability settlements are expected to be minimal 

and there is no relevance to serviceability limit state (SLS). For footings founded on engineered fill, given the 

expected grade raise requirements for this site, the same ULS value can be used as the one indicated for rock. 

SLS value of 150 kPa can be used for footings bearing on engineered fill.  

Due to the expected size of rock fractures, strip footings shall not be less than 0.75 m in width and isolated pad 

footings shall not be less than 1.5 m in shorter dimension.  

6.7 Lateral Earth Pressure 

Free draining material should be used as backfill material for foundation walls. If the proper drainage is 

provided “at rest” condition may be assumed for calculation of earth pressure on foundation walls. The 

following parameters are recommended for the granular backfill.     

 

Table 6-1: Backfill Material Properties 

Borehole Granular “A” Granular “B” 

Effective Internal Friction Angle, 𝜙′ 35° 30° 

Unit Weight, 𝛾 (𝑘𝑁 𝑚3⁄ ) 22.8 22.8 
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7.0 CONSTRUCTION CONSIDERATIONS 

Any organic material and existing fill material of any kind, shall be removed from the footprint of the footings 

and all structurally load bearing elements. If grade raise above the native subgrade is required suitable fill 

material to conform to specifications of OPSS Granular criteria shall be used. The Structural Fill should be free 

from any recycled or deleterious material, it should not be placed in lifts thicker than 300 mm and should be 

compacted as specified. 

It is not clear if the founding level will be below groundwater at the time of construction.  If water infiltrates 

into the excavation, a conventional sump and pump method can be applied. The excavated subgrade must be 

kept dry at all times to minimize the disturbance of the subgrade. Groundwater elevation is expected to 

fluctuate seasonally.     

A geotechnical engineer or technician should attend the site to confirm the type of the material and level of 

compaction.  

Foundation walls, if included in the design, should be backfilled with free-draining material such as OPSS 

Granular types A or B. The native till is not a suitable material for backfilling. Sub-drains with positive drainage 

to the City sewer should be provided at foundation level.  

The existing fill, as encountered through SPT samplings, does not appear suitable to be used as backfilling 

material. However the contractor can confirm by bulk sampling the grainsize testing by an aggregate 

laboratory. All material conforming to OPSS ‘Granular’ criteria can be used as backfill.  

8.0 SITE SERVICES 

At the subject site, the burial depth of water-bearing utility lines is typically 2.4 m below ground surface. If this 

depth is not achievable due to design restrictions or rock elevation, equivalent thermal insulation should be 

provided. The contractor should retain a professional engineer to provide detailed drawings for excavation and 

temporary support of the excavation walls during construction.  

Utilities should be supported on minimum of 150 mm bedding of Granular A compacted to minimum 96% of 

SPMDD. Utility cover can be Granular A or Granular B type II compacted to 96% SPMDD. All covers are to be 

compacted to 100% SPMDD if intersecting structural elements. The engineer designing utilities shall ensure the 

proposed utility pipes can tolerate compaction loads.  

Cut-off walls should be provided for utility trenches running below the groundwater level to mitigate the 

settlement risk due to groundwater lowering. 
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9.0 CEMENT TYPE AND CORROSION POTENTIAL 

Among samples retrieved during the investigation, there was not adequate sample recovery encountered for 

chemical testing. It is expected the building will be founded on limestone bedrock, and backfilled with granular 

material. No sulphate attack is expected from bedrock; therefore General Use (Type GU) Portland cement will 

be adequate. Based on the composition of the proposed backfill (OPSS Granular) it is typically expected to be 

non-aggressive or mildly-aggressive, for buried steel elements in contact with existing fill. The contractor shall 

confirm with the material source.  

10.0 CLOSURE 

We trust this geotechnical investigation and foundation design report meets requirements of your project. The 

“Limitations of Report” presented in Appendix A are an integral part of this report. Please do not hesitate to 

contact the undersigned should you have any questions or concerns. 

McIntosh Perry Consulting Engineers Ltd. 

 

 

 

 

Juli Ushey, EIT. 

Geotechnical Engineering Intern 

 

 

 

 

 

N’eem Tavakkoli, M.Eng., P.Eng. 

Senior Geotechnical Engineer 
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McIntosh Perry Consulting Engineers Ltd. (McIntosh Perry) carried out the field work and prepared the report. This 

document is an integral part of the Foundation Investigation and Design report presented. 

The conclusions and recommendations provided in this report are based on the information obtained at the borehole 

locations where the tests were conducted. Subsurface and groundwater conditions between and beyond the boreholes 

may differ from those encountered at the specific locations where tests were conducted and conditions may become 

apparent during construction, which were not detected and could not be anticipated at the time of the site 

investigation. The benchmark level used and borehole elevations presented in this report are primarily to establish 

relative differenced in elevations between the borehole locations and should not be used for other purposes such as to 

establish elevations for grading, depth of excavations or for planning construction. 

The recommendations presented in this report for design are applicable only to the intended structure and the project 

described in the scope of the work, and if constructed in accordance with the details outlined in the report. Unless 

otherwise noted, the information contained in this report does not reflect on any environmental aspects of either the 

site or the subsurface conditions. 

The comments or recommendation provided in this report on potential construction problems and possible construction 

methods are intended only to guide the designer. The number of boreholes advanced at this site may not be sufficient 

or adequate to reveal all the subsurface information or factors that may affect the method and cost of construction. The 

contractors who are undertaking the construction shall make their own interpretation of the factual data presented in 

this report and make their conclusions, as to how the subsurface conditions of the site may affect their construction 

work. 

The boundaries between soil strata presented in the report are based on information obtained at the borehole 

locations. The boundaries of the soil strata between borehole locations are assumed from geological evidences. If 

differing site conditions are encountered, or if the Client becomes aware of any additional information that differs from 

or is relevant to the McIntosh Perry findings, the Client agrees to immediately advise McIntosh Perry so that the 

conclusions presented in this report may be re-evaluated.  

Under no circumstances shall the liability of McIntosh Perry for any claim in contract or in tort, related to the services 

provided and/or the content and recommendations in this report, exceed the extent that such liability is covered by 

such professional liability insurance from time to time in effect including the deductible therein, and which is available to 

indemnify McIntosh Perry. Such errors and omissions policies are available for inspection by the Client at all times upon 

request, and if the Client desires to obtain further insurance to protect it against any risks beyond the coverage provided 

by such policies, McIntosh Perry will co-operate with the Client to obtain such insurance. 

McIntosh Perry prepared this report for the exclusive use of the Client. Any use which a third party makes of this report, 

or any reliance on or decision to be made based on it, are the responsibility of such third parties. McIntosh Perry accepts 

no responsibility and will not be liable for damages, if any, suffered by any third party as a result of decisions made or 

actions taken based on this report. 
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Natural ground surface
Fill : Sand and gravel, some clay and

silt, grey to brown, dry to moist,

compact to dense.
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www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Mary Ellen Gleeson
RR#3 Carp, ON K0A 1L0
115 Walgreen Road
McIntosh Perry Consulting Eng. (Carp)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1811142

Order Date: 13-Mar-2018 
    Report Date: 16-Mar-2018 

Client PO: CP-18-0050- Innes Rd. 

Custody:    34143 
Project: CP-18-0050

1811142-01 CP-18-0050 BH18-4 SS-02

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 1811142

Project Description: CP-18-0050

Certificate of Analysis
Client:

Report Date: 16-Mar-2018

Order Date: 13-Mar-2018

Client PO:  CP-18-0050- Innes Rd.

McIntosh Perry Consulting Eng. (Carp)

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 300.1 - IC, water extraction 14-Mar-18 14-Mar-18Anions

EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 13-Mar-18 13-Mar-18pH, soil

EPA 120.1 - probe, water extraction 14-Mar-18 14-Mar-18Resistivity

Gravimetric, calculation 14-Mar-18 14-Mar-18Solids,  %
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 Order #: 1811142

Project Description: CP-18-0050

Certificate of Analysis
Client:

Report Date: 16-Mar-2018

Order Date: 13-Mar-2018

Client PO:  CP-18-0050- Innes Rd.

McIntosh Perry Consulting Eng. (Carp)

Client ID: CP-18-0050 BH18-4 
SS-02

- - -

Sample Date: ---05-Mar-18

1811142-01 - - -Sample ID:

MDL/Units Soil - - -

Physical Characteristics

% Solids ---89.30.1 % by Wt.

General Inorganics

pH ---7.660.05 pH Units

Resistivity ---8.420.10 Ohm.m

Anions

Chloride ---305 ug/g dry

Sulphate ---14905 ug/g dry
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 Order #: 1811142

Project Description: CP-18-0050

Certificate of Analysis
Client:

Report Date: 16-Mar-2018

Order Date: 13-Mar-2018

Client PO:  CP-18-0050- Innes Rd.

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Anions
Chloride ND 5 ug/g 
Sulphate ND 5 ug/g 

General Inorganics
Resistivity ND 0.10 Ohm.m
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 Order #: 1811142

Project Description: CP-18-0050

Certificate of Analysis
Client:

Report Date: 16-Mar-2018

Order Date: 13-Mar-2018

Client PO:  CP-18-0050- Innes Rd.

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Duplicate

 Analyte Result

Reporting
Limit Units

Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Anions
Chloride 14.4 5 ug/g dry 13.9 203.4
Sulphate 39.5 5 ug/g dry 37.7 204.6

General Inorganics
pH 5.93 0.05 pH Units 5.93 100.0
Resistivity 51.2 0.10 Ohm.m 53.7 204.8

Physical Characteristics
% Solids 87.3 0.1 % by Wt. 87.7 250.4
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 Order #: 1811142

Project Description: CP-18-0050

Certificate of Analysis
Client:

Report Date: 16-Mar-2018

Order Date: 13-Mar-2018

Client PO:  CP-18-0050- Innes Rd.

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source
Result

%REC
%REC
Limit

RPD
RPD
Limit Notes 

Anions
Chloride 110 13.9 95.9 78-1135 ug/g 

Sulphate 136 37.7 98.5 78-1115 ug/g 
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 Order #: 1811142

Project Description: CP-18-0050

Certificate of Analysis
Client:

Report Date: 16-Mar-2018

Order Date: 13-Mar-2018

Client PO:  CP-18-0050- Innes Rd.

McIntosh Perry Consulting Eng. (Carp)

 Qualifier Notes :
None

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.

Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.
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APPENDIX E 
SEISMIC HAZARD CALCULATION 
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