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Further to your request and authorization, Paterson Group (Paterson) prepared the current 

memorandum to provide a review from a geotechnical perspective for the grading and site 

servicing plans for the proposed residential building at the aforementioned site. This 

memorandum should be read in conjunction with Paterson Geotechnical Report PG6324-1 

dated September 23, 2022. 

 

1.0 Grading Plan Review 
 

Paterson reviewed the following grading plans prepared by T.L. Mak Engineering 

Consultants Ltd, regarding the aforementioned residential building:   

 

❑ Proposed Site Grading and Servicing Plan – Project No. 824-74 – Drawing No. G-1 – 

Revision 3 dated September 26, 2025. 

 

1.1 Proposed Grading 

 

Based on our review of the above noted grading plans, the proposed grade raises within the 

aforementioned site are acceptable from a geotechnical perspective. The proposed 

development is not subject to a permissible grade raise restriction. Therefore, lightweight fill 

is not required for building construction. 

 

1.2 Bearing Medium 

 

Based on our review of the grading plans, it is expected that the proposed underside of 

footing (USF) elevation is 80.15 m. Upon reviewing the subsurface profile according to the 

completed boreholes, the footings are set to be founded over an existing fill layer. This 

bearing medium is not acceptable to provide sufficient bearing capacity as per the above-

noted geotechnical report. Therefore, it is recommended that the footings be dropped to a 

maximum elevation of 79.3 m. Alternatively, the footings may be founded over concrete in-

filled, vertical, zero-entry trenches, extended vertically to an elevation of 79.3 m, or deeper.
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The trenches should extend horizontally to a minimum of 300 mm beyond the edges of the 

proposed footings in all directions. The concrete should consist of 20 MPa lean-mix (28-day 

strength). The side walls of the trenches can be used as forms in preparations of concrete 

placement. 

 

If one of the above-noted methods are used, the bearing capacities provided in the 

geotechnical report can be used. In addition, frost protection of the proposed footings will not 

be required. 

 

If the USF is kept as per the grading plans, a bearing resistance value of 75 kPa (SLS) and 

125 kPa (ULS) should be utilized for the proposed footings. These values will be required to 

be verified in the field. If the fill is found to be in a loose state of compactness, proof-rolling 

of the subgrade will be required. If organic matter is found within the fill material, or if soft 

spots develop, these areas will be required to be removed and replaced with OPSS Granular 

A or B Type II engineered fill. If required, the engineered fill should be placed in maximum 

300 mm thick loose lifts and compacted to a minimum of 98% of the material’s standard 

Proctor maximum dry density (SPMDD). Furthmore, frost protection will be required to be 

implemented as per the recommendations provided in the following Subsection 1.3  

 

1.3 Protection of Footings Against Frost Action 

 

Perimeter footings of heated structures are required to be insulated against the deleterious 

effects of frost action. A minimum 1.5 m thick soil cover (or insulation equivalent) should be 

provided in this regard. 

 

Other exterior unheated footings, such as those for isolated exterior piers, are more prone to 

deleterious movement associated with frost action than the exterior walls of the proper 

structure. These footings should be provided with a minimum 2.1 m thick soil cover (or 

insulation equivalent).  

 

Based on our review of above noted grading plan, the perimeter footings for the proposed 

development are not provided with sufficient soil cover for frost protection. Therefore, rigid 

insulation will be required. Reference should be made to Figure 1 – Insufficient Soil Cover 

(Footings), attached to the current memorandum. 

 

To accommodate insufficient soil cover for the proposed footings, rigid insulation is required 

to achieve adequate frost protection. Rigid insulation recommendations are presented in 

Table 1 on the following page. 
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Table 1 – Frost Protection Recommendations for Footings with Reduced Soil Cover 

Thermal 
Condition 

Soil Cover Provided 
(mm) 

Insulation Dimensions 

Thickness 
(mm) 

Extension 
(mm) 

Heated 

1200-1500 25 
Extend 900 mm horizontally beyond edge 

of footing face 

900-1200 50 
Extend 1200 mm horizontally beyond 

edge of footing face 

600-900 75 
Extend 1500 mm horizontally beyond 

edge of footing face 

300-600 100 
Extend 1800 mm horizontally beyond 

edge of footing face 

0-300 125 
Extend 2100 mm horizontally beyond 

edge of footing face 

Unheated 

1800-2100 25 
Extend 600 mm horizontally beyond edge 

of footing face 

1200-1800 50 
Extend 600 mm horizontally beyond edge 

of footing face 

900-1200 75 
Extend 1200 mm horizontally beyond 

edge of footing face 

600-900 100 
Extend 1800 mm horizontally beyond 

edge of footing face 

300-600 150 
Extend 2100 mm horizontally beyond 

edge of footing face 

0-300 200 
Extend 2100 mm horizontally beyond 

edge of footing face 

 

All rigid insulation placed below the footings should consist of either Dow Chemical High-

Load 40 (HL-40), Styro Rail SR.P400, or equivalent approved by Paterson. The rigid 

insulation placed below the footings should extend a minimum of 100 mm beyond the exterior 

edge of the footing. Styrofoam (SM) rigid insulation can be used beyond to extend beyond 

the footing face (above USF). Reference should be made to Figure 3 – Typical Rigid 

Insulation Detail, attached to this memorandum.  

 

The rigid insulation boards should be placed upon a level and flat surface with negligible 

gaps between abutting boards. Consideration can be given to placing a thin levelling mat 

consisting of a layer of compacted OPSS Granular A crushed stone, stone dust, or sand 

below the insulation layer, as required.  

 

The placement of the insulation layers should be reviewed by Paterson personnel at the time 

of construction. 
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It is recommended that Paterson review the proposed footing and/or insulation details once 

the final detail design drawings are available for the above noted items prior to construction 

to ensure the effects of frost action are mitigated appropriately. 

  

2.0 Site Servicing Plan Review 
 

Paterson reviewed the following general plan of services prepared by T.L. Mak Engineering 

Consultants Ltd, regarding the aforementioned residential building:   

 

❑ Proposed Site Grading and Servicing Plan – Project No. 824-74 – Drawing No. G-1 – 

Revision 3 dated September 26, 2025. 

 

2.1 Lateral Support Zones of Footings 

 

Based on our review of the above-noted site service plans, all services will be constructed 

outside the lateral zones of the proposed footings of the building and are acceptable from a 

geotechnical perspective.  

 

2.2 Protection of Pipes Against Frost Action 

 

Insufficient frost protection has been provided for some of the proposed sanitary and storm 

sewer pipes throughout the subject site. Reference should be made to Figure 2 – Insufficient 

Soil Cover (Services), attached to the memorandum. 

 

The sanitary and storm sewer pipes outlined on the above-noted figure are located within the 

frost zone of 2.1 m below the finished grade. Rigid insulation to provide adequate frost 

protection of the site servicing is recommended where insufficient frost cover has been 

provided. Any portion of the services installed at a depth of 2.1 m below the finished grade 

or deeper is considered to have sufficient soil cover for frost protection. 

 

To accommodate insufficient soil cover for the proposed footings, rigid insulation is required 

to achieve adequate frost protection. Rigid insulation recommendations are presented in 

Table 2 on the following page. 
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Table 2 – Frost Protection Recommendations for Services with Reduced Soil Cover 

Thermal 

Condition 

Soil Cover Provided  

(mm) 

Insulation Dimensions 

Thickness 

(mm) 

Extension  

(mm) 

Unheated 

600 to 900 125 
Extend 1200 mm horizontally beyond 

edge face of the pipe 

900 to 1200 100 
Extend 1200 mm horizontally beyond 

edge face of the pipe 

1200 to 1500 75 
Extend 900 mm horizontally beyond 

edge face of the pipe 

1500 to 1800 50 
Extend 600 mm horizontally beyond 

edge face of the pipe 

1800 to <2100 25 
Extend 300 mm horizontally beyond 

edge face of the pipe 

 

All rigid insulation should consist of either Dow Chemical High-Load 40 (HL-40), Styro Rail 

SR.P400, or equivalent approved by Paterson. The placement of all insulation within the 

service trenches must be reviewed and approved by Paterson personnel at the time of 

construction. Reference should be made to Figure 3 – Typical Rigid Insulation Detail, 

attached to this memorandum. 

 

It should be noted that the invert elevation of the watermain pipes has not been 

presented in the above-noted site servicing drawings. Therefore, if insufficient soil 

cover is provided for watermain pipes, rigid insulation should be installed for the 

proposed watermain pipes as recommended in the above table (Table 2).  

 

We trust that the current submission meets your immediate requirements.  

 

Best Regards, 

 

Paterson Group Inc.                            Oct. 20, 2025 

 

   

             

Owen R. Canton, B. Eng.                                                             Faisal I. Abou-Seido, P.Eng. 
 

Attachments: 

❑ Figure 1 – Insufficient Soil Cover (Footings) 

❑ Figure 2 – Insufficient Soil Cover (Services) 

❑ Figure 3 - Typical Rigid Insulation Detail 
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LEGEND:

          Insufficient Soil Cover for footings 
          (Less than 1.5 m)

Figure 1 - Insufficient Soil Cover (Footings)
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LEGEND:

          Insufficient Soil Cover for Pipes 
          (Less than 2.1 m)

Figure 2 - Insufficient Soil Cover (Services)
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LEGEND:

          Insufficient Soil Cover for Pipes 
          (Less than 2.1 m)

Figure 3 - Typical Rigid Insulation Detail
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FOOTINGS SERVICES

FINISHED GRADE

BACKFILL

UNDISTURBED, NATIVE SOIL

FOUNDATION

INTERIOR

LENGTH (AS REQUIRED)

THICKNESS (AS REQUIRED)

SM RIGID INSULATION

LENGTH (AS REQUIRED)

FINISHED GRADE

BACKFILL

UNDISTURBED, NATIVE SOIL

SERVICE
PIPE

THICKNESS (AS REQUIRED)

MINIMUM 150 mm

RIGID INSULATION

HL RIGID INSULATION
MIN. 100 mm


