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memorandum

re: Geotechnical Recommendations - Grading Plan Review and Frost Protection
Proposed Warehouse Buildings 
Campeau Drive at Huntmar Road  
Ottawa, Ontario 

to: Rosefellow Holdings Inc – Mr. Julian Nini – juliann@rosefellow.com
NOVATECH - Mr. Adam Thompson – a.thompson@novatech-eng.com

date: May 30, 2023
file: PG6394-MEMO.02

Further to your request and authorization, Paterson Group (Paterson) prepared this 
memorandum to provide a review from a geotechnical perspective for the grading plan 
and landscaping plan for the proposed warehouse buildings at the aforementioned site. 
This memorandum should be read in conjunction with Paterson Group Report PG6394-1 
Revision 3 dated May 31, 2023.

1.0 Grading Plans Review

Paterson reviewed the following conceptual grading and landscaping plans prepared by 
Novatech regarding the aforementioned development:   
 
➢ Project No. 122151 - Drawing No. 122151-GR1 – REV #2 – Grading Plan – dated 

March 30, 2023.  
➢ Project No. 122151 - Drawing No. 122151-GR2 – REV #2 – Grading Plan – dated 

March 30, 2023.  
➢ Project No. 122151 - Drawing No. 122151-L1 – REV #2 - Overall Landscape Plan 

– dated March 30, 2023.  
➢ Project No. 122151 - Drawing Nos. 122151-L2, 122151-L3, 122151-L4, and 

122151-L5 – REV #2 - Landscape Plan – dated March 30, 2023.  
➢ Project No. 122151 - Drawing No. 122151-L6 – REV #2 - Landscape Plan 

Enlargements – dated March 30, 2023.  
➢ Project No. 122151 - Drawing No. 122151-L7 – REV #2 - Landscape Details – 

dated March 30, 2023.  

Based on our review of the above noted grading plans, the proposed grade raises for the 
proposed buildings, roads, and parking areas at the aforementioned site are within the 
recommended permissible grade raise of 2.0 m with no exceedances noted. Therefore, 
the proposed grade raises are considered acceptable from a geotechnical perspective 
and will not require the use of lightweight fill at this time. It should be noted that the USF 
for the proposed warehouse buildings provided on the above noted drawings is 2.03m. 
However, based on discussions with the Client, it is understood that the proposed depth 
of footings will be revised to be 1.5m below finish floor elevation. Therefore, our review 
will be based on the 1.5m depth for all footings. 

mailto:a.thompson@novatech-eng.com
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2.0 Bearing Resistance Values for Foundation Design 

Strip footings, up to 2 m wide, and pad footings, up to 5 m wide, founded on an 
undisturbed, very stiff to stiff brown silty clay or on engineered fill pad over approved fill, 
engineered pad/concrete in-filled trench placed over a very stiff to stiff brown silty clay 
bearing surface, can be designed using a bearing resistance value at serviceability limit 
states (SLS) of 150 kPa and a factored bearing resistance value at ultimate limit states 
(ULS) of 225 kPa incorporating a geotechnical factor of 0.5. 

Strip footings, up to 2 m wide, and pad footings, up to 5 m wide, placed on an undisturbed, 
stiff grey silty clay bearing surface, engineered pad/concrete in-filled trench placed over 
a stiff grey silty clay, can be designed using a bearing resistance value at SLS of 120 kPa 
and a factored bearing resistance value at ultimate limit states (ULS) of 200 kPa 
incorporating a geotechnical factor of 0.5. 

An undisturbed soil bearing surface consists of a surface from which all topsoil and 
deleterious materials, such as loose, frozen or undisturbed soil, whether in situ or not, 
have been removed, in the dry, prior to the placement of concrete for footings.

Footings designed using the above noted bearing resistance value at SLS given above 
will be subjected to potential post construction total and differential settlements of 25 and 
20 mm, respectively.

3.0 Protection of Footings Against Frost Action

Based on our review of the above noted drawings, it is understood that the proposed 
finish grade elevations will be at geodetic elevation 101.95m and 102.40m for Building A 
and B, respectively. Furthermore, and based on our discussion with the Client, it is 
understood that the USF will be located 1.5 m below the proposed finish grade elevations. 
Therefore, the anticipated USF will be at geodetic elevations 100.45m and 100.90m for 
Building A and B, respectively.  

For heated structures, the above noted footings will be provided with sufficient soil cover 
(minimum 1.5m required for heated conditions) against frost action. However, it is 
expected that frost migration may occur during freezing conditions while loading doors 
are open for loading/unloading purposes. Therefore, it is highly recommended that rigid 
insulation be used to prevent frost migration at these locations. Where insufficient soil 
cover is present above the underside of footing, the rigid insulation recommendations 
provided in Table 1 below should be followed:
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Table 1 - Rigid Insulation Recommendations for Buildings with Reduced Soil 
Cover

Insulation DimensionsThermal 
Condition

Soil Cover 
Provided 

(mm) Thickness (mm) Extension 
(mm)

1200-1400 25 Extend 900 mm horizontally 
beyond edge of footing face

900-1200 50 Extend 1200 mm horizontally 
beyond edge of footing faceHeated 

600-900 75 Extend 1200 mm horizontally 
beyond edge of footing face

1200-1700 50
Extend 600 mm horizontally 
beyond edge of footing face

900-1200 75
Extend 1200 mm horizontally 
beyond edge of footing faceUnheated

600-900 100
Extend 1800 mm horizontally 
beyond edge of footing face

Notes: 
1- The abovementioned recommendations for rigid insulation are only 

applicable for the subject site, based on the encountered subsurface 
conditions, and shall not be used elsewhere without our review and 
confirmation. 

2- A perimeter drainage pipe shall be installed as per section 6.1 of the 
aforementioned geotechnical report.

For the proposed USF (1.5m below finish grades), the footings located in areas 
experiencing unheated conditions will require to be protected with a minimum 50mm thick 
layer of rigid insulation HL-40 or equivalent. 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.

Frost Taper

A frost taper is recommended for areas where hard surfaces (concrete/interlock/asphaltic 
sidewalk) are placed adjacent to the proposed structures. It is recommended that an 
additional 300mm deep area be subexcavated below the rigid insulation and extended 
horizontally at least 600mm. 
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The frost taper should be located at the outside face of the rigid insulation below the 
adjacent hard surfaces. A minimum  3H:1V slope profile can be used to raise the sub-
excavated area back to subgrade level. The frost taper area should be backfilled with a 
free-draining, non-frost susceptible engineered fill, such as OPSS Granular A or B Type II 
crushed stone, placed in maximum 300 mm thick loose lifts and compacted to a minimum 
of 98% of the material’s Standard Proctor Maximum Dry Density. Further, it is 
recommended that Paterson complete compaction testing on the granular material.

4.0 Design for Earthquakes 
 
A shear wave velocity test was conducted at the subject site on May 26, 2023. Based on 
the results of the site-specific seismic shear wave velocity test completed at the subject 
site, a Site Class C is applicable for the design of the proposed buildings founded on 
conventional footings at the subject site, as per Table 4.1.8.4.A of the 2012 Ontario 
Building Code (OBC 2012). 

The soils underlying the subject site are not susceptible to liquefaction. Reference should 
be made to the latest revision of the 2012 Ontario Building Code for a full discussion of 
the earthquake design requirements.

5.0 Landscaping and Tree Planting Restrictions 

As noted in the above-mentioned geotechnical report, Atterberg limits testing was 
completed on selected samples at the subject site. Two tree planting setback areas are 
present within the proposed development and are outlined in the attached Drawing 
PG6394-2 - Tree Planting Setback Recommendations. The following general 
recommendation are required for Area 1 and Area 2:

Area 1- High Sensitivity Clay Soils:

The modified plasticity index results were generally greater than 40%, indicating a high 
sensitivity clay soil.  Based on the test results and the City of Ottawa guideline “Tree 
Planting in Sensitive Marine Clay Soils - 2017 Guidelines,” Large trees (mature height 
over 14 m) can be planted within this area provided a tree to foundation setback equal to 
the full mature height of the tree can be provided (e.g.in a park or other green space). 
The tree planting setback limits in Area 1 can be reduced to 7.5 m for small (mature tree 
height up to 7.5 m) and medium size trees (mature tree height 7.5 m to 14 m) provided 
that the following conditions are met:
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 The underside of footing (USF) is 2.1 m or greater below the lowest finished grade 
must be satisfied where trees have less than 10 m horizontal separation from the 
foundation wall.  should be made to Table 2 below and following comments 
regarding the underside of footing elevations. 

 A small tree must be provided with a minimum of 25 m3 of available soil volume 
while a medium tree must be provided with a minimum of 30 m3 of available soil 
volume, as determined by the Landscape Architect. The developer is to ensure 
that the soil is generally un-compacted when backfilling in street tree planting 
locations.

 The tree species must be small (mature tree height up to 7.5 m) to medium size 
(mature tree height 7.5 m to 14 m) as confirmed by the Landscape Architect.

 The foundation walls are to be reinforced at least nominally (minimum of two upper 
and two lower 15M bars in the foundation wall).

 Grading surrounds the tree must promote drainage to the tree root zone. This 
should be confirmed by the landscape architect and civil engineer.

Area 2 - Low/Medium Sensitivity Clay Soils:

The modified plasticity index results for this area were found to be less than 40%.  This 
satisfies the first condition for reducing the tree foundation setback to 4.5 m in the City of 
Ottawa guideline “Tree Planting in Sensitive Marine Clay Soils - 2017 Guidelines.” The 
following conditions are also required to be met based on the tree planting guidelines: 

 
 The underside of footing (USF) is 2.1 m or greater below the lowest finished grade 

must be satisfied for footings within 10 m from the tree. Reference should be made 
to Table 2 below and following comments regarding the underside of footing 
elevations.

 A small tree must be provided with a minimum of 25 m3 of available soil volume 
while a medium tree must be provided with a minimum of 30 m3 of available soil 
volume, as determined by the Landscape Architect. The developer is to ensure 
that the soil is generally un-compacted when backfilling in street tree planting 
locations.

 The tree species must be small (mature tree height up to 7.5 m) to medium size 
(mature tree height 7.5 m to 14 m) as confirmed by the Landscape Architect.

 The foundation walls are to be reinforced at least nominally (minimum of two upper 
and two lower 15M bars in the foundation wall).

 Grading surrounds the tree must promote drainage to the tree root zone. This 
should be confirmed by the landscape architect and civil engineer.

Table 2 below provides a summary of the landscaping and grading information for the 
proposed warehouse buildings, assuming a foundation depth of 1.5m below finish floor 
elevation, as discussed with the Client:  
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Table 2 - Landscaping Plan and Grading Details

Building No. Tree 
Specie*

Underside of
Footing

Elevation 
(m)

Finished
Grade

Elevation 
(m)

Proposed 
Foundation

Depth
(m)

Tree to
Foundation

(m)

Exceedance of
Permissible Setback

(m)  

B4 AXB 102.40 100.37 1.5 16 N/A

B4 AXB 102.40 100.37 1.5 8 N/A

B4 AXB 102.40 100.37 1.5 8 N/A

B4 TO 102.40 100.37 1.5 16.7 N/A

B4 TO 102.40 100.37 1.5 14 N/A

B4 TO 102.40 100.37 1.5 9.5 N/A

B4 LL 102.40 100.37 1.5 20 10

B4 AR 102.40 100.37 1.5 21.2 N/A

B4 AR 102.40 100.37 1.5 20 N/A

B4 AR 102.40 100.37 1.5 19 N/A

B4 LL 102.40 100.37 1.5 21 9

B4 QM 102.40 100.37 1.5 20 2

B4 QM 102.40 100.37 1.5 22 N/A

B4 TO 102.40 100.37 1.5 18.2 N/A

B4 TO 102.40 100.37 1.5 19 N/A

B4 TO 102.40 100.37 1.5 18.6 N/A

B4 BPM 102.40 100.37 1.5 19 N/A

B4 BPM 102.40 100.37 1.5 20.9 N/A

B4 BPM 102.40 100.37 1.5 20.6 N/A

B4 UAP 102.40 100.37 1.5 21 2

B4 LL 102.40 100.37 1.5 18 12

B4 LL 102.40 100.37 1.5 20 10

B3 UAP 102.40 100.37 1.5 20 3

B3 CEL 102.40 100.37 1.5 30 N/A

B3 AR 102.40 100.37 1.5 20.5 N/A

B3 CEL 102.40 100.37 1.5 37 N/A

B3 GYE 102.40 100.37 1.5 16.6 N/A

B2 GYE 102.40 100.37 1.5 16.6 N/A

B2 CEL 102.40 100.37 1.5 36.8 N/A

B2 CEL 102.40 100.37 1.5 37.2 N/A

B2 PBB 102.40 100.37 1.5 14.9 N/A

B2 PBB 102.40 100.37 1.5 15.8 N/A

B2 PBB 102.40 100.37 1.5 14.2 N/A

B2 UAP 102.40 100.37 1.5 37 N/A

B2 UAP 102.40 100.37 1.5 37 N/A

B2 GTS 102.40 100.37 1.5 16.6 N/A
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Building No. Tree 
Specie*

Underside of
Footing

Elevation 
(m)

Finished
Grade

Elevation 
(m)

Foundation
Depth 

(m)

Tree to
Foundation

(m)

Exceedance of
Permissible Setback

(m)  

B2 GTS 102.40 100.37 1.5 16.6 N/A

B2 UAB 102.40 100.37 1.5 16.7 N/A

B2 UAB 102.40 100.37 1.5 17 N/A

B1 UAB 102.40 100.37 1.5 16.7 N/A

B1 UAP 102.40 100.37 1.5 37.3 N/A

B1 COU 102.40 100.37 1.5 17 N/A

B1 COU 102.40 100.37 1.5 17 N/A

B1 COU 102.40 100.37 1.5 17 N/A

B1 COU 102.40 100.37 1.5 17 N/A

B1 PBA 102.40 100.37 1.5 36 N/A

B1 PBA 102.40 100.37 1.5 33 N/A

B1 PBA 102.40 100.37 1.5 35 N/A

B1 LL 102.40 100.37 1.5 33.5 N/A

B1 LL 102.40 100.37 1.5 33 N/A

B1 QM 102.40 100.37 1.5 30 N/A

B1 PP 102.40 100.37 1.5 26.6 N/A

B1 LL 102.40 100.37 1.5 16 14

B1 LL 102.40 100.37 1.5 22 8
B1 LL 102.40 100.37 1.5 19 11
B1 UF 102.40 100.37 1.5 15.8 N/A

B1 MPS 102.40 100.37 1.5 12 N/A

B1 MPS 102.40 100.37 1.5 7.3 N/A

B1 UF 102.40 100.37 1.5 4.5 N/A

B1 TO 102.40 100.37 1.5 4.5 N/A

B1 TO 102.40 100.37 1.5 4.5 N/A

B1 TO 102.40 100.37 1.5 4.5 N/A

B1 GTH 102.40 100.37 1.5 4.5 N/A

B1 GTH 102.40 100.37 1.5 4.5 N/A

B1 GTH 102.40 100.37 1.5 4.5 N/A

B1 PBB 102.40 100.37 1.5 4.5 N/A

B1 PBB 102.40 100.37 1.5 4.5 N/A

B1 PBB 102.40 100.37 1.5 4.5 N/A

B1 AFCM 102.40 100.37 1.5 4.5 N/A

B1 AFCM 102.40 100.37 1.5 4.5 N/A

B1 AFCM 102.40 100.37 1.5 4.5 N/A

B1 TO 102.40 100.37 1.5 4.5 N/A

B1 TO 102.40 100.37 1.5 4.5 N/A
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Building No. Tree 
Specie*

Underside of
Footing

Elevation 
(m)

Finished
Grade

Elevation 
(m)

Foundation
Depth 

(m)

Tree to
Foundation

(m)

Exceedance of
Permissible Setback

(m)  

B1 TO 102.40 100.37 1.5 4.5 N/A

A1 AFCM 101.95 99.92 1.5 5.5 N/A

A1 AFCM 101.95 99.92 1.5 11 N/A

A1 AFCM 101.95 99.92 1.5 15.5 N/A

A1 UF 101.95 99.92 1.5 12.5 N/A

A1 UF 101.95 99.92 1.5 16.5 N/A

A1 PP 101.95 99.92 1.5 20 N/A

A1 PP 101.95 99.92 1.5 19.4 N/A

A1 PP 101.95 99.92 1.5 23 N/A

A1 GTI 101.95 99.92 1.5 23.7 N/A

A1 GTI 101.95 99.92 1.5 28.5 N/A

A1 GTI 101.95 99.92 1.5 28.5 N/A

A1 GTI 101.95 99.92 1.5 33 N/A

A1 GYE 101.95 99.92 1.5 16 N/A

A1 GYE 101.95 99.92 1.5 16 N/A

A1 GYE 101.95 99.92 1.5 16 N/A

A1 AXB 101.95 99.92 1.5 35 N/A

A1 AXB 101.95 99.92 1.5 35 N/A

A1 AXB 101.95 99.92 1.5 35 N/A

A1 UAB 101.95 99.92 1.5 16 N/A

A2 UAB 101.95 99.92 1.5 16 N/A

A2 UAB 101.95 99.92 1.5 12.5 N/A

A1 MPS 101.95 99.92 1.5 35 N/A

A1 MPS 101.95 99.92 1.5 35 N/A

A2 MPS 101.95 99.92 1.5 35 N/A

A2 MPS 101.95 99.92 1.5 35 N/A

A2 COU 101.95 99.92 1.5 14.7 N/A

A2 TO 101.95 99.92 1.5 30 N/A

A2 TO 101.95 99.92 1.5 33 N/A

A2 PP 101.95 99.92 1.5 32 N/A

A2 PP 101.95 99.92 1.5 33 N/A

A2 PP 101.95 99.92 1.5 32.2 N/A

A2 COU 101.95 99.92 1.5 17 N/A

A2 COU 101.95 99.92 1.5 17 N/A

A2 MPS 101.95 99.92 1.5 35 N/A

A2 MPS 101.95 99.92 1.5 35 N/A

A2 MPS 101.95 99.92 1.5 35 N/A
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Building No. Tree 
Specie*

Underside of
Footing

Elevation 
(m)

Finished
Grade

Elevation 
(m)

Foundation
Depth 

(m)

Tree to
Foundation

(m)

Exceedance of
Permissible Setback

(m)  

A3 COU 101.95 99.92 1.5 17 N/A

A3 GTS 101.95 99.92 1.5 16 N/A

A3 GTS 101.95 99.92 1.5 16 N/A

A3 GTS 101.95 99.92 1.5 16 N/A

A3 MPS 101.95 99.92 1.5 35 N/A

A3 AXB 101.95 99.92 1.5 35 N/A

A3 AXB 101.95 99.92 1.5 35 N/A

A3 AXB 101.95 99.92 1.5 35 N/A

A3 GTI 101.95 99.92 1.5 12 N/A

A3 PP 101.95 99.92 1.5 30 N/A

A3 PP 101.95 99.92 1.5 33 N/A

A3 PP 101.95 99.92 1.5 31.4 N/A

A3 GTI 101.95 99.92 1.5 12 N/A

A3 TO 101.95 99.92 1.5 28.8 N/A

A3 TO 101.95 99.92 1.5 32 N/A

A3 MPS 101.95 99.92 1.5 34 N/A

A3 MPS 101.95 99.92 1.5 34 N/A

A4 MPS 101.95 99.92 1.5 34 N/A

A4 MPS 101.95 99.92 1.5 34 N/A

A3 UF 101.95 99.92 1.5 16 N/A

A4 UF 101.95 99.92 1.5 16 N/A

A4 UF 101.95 99.92 1.5 16 N/A

A4 UF 101.95 99.92 1.5 16 N/A

A4 UF 101.95 99.92 1.5 16 N/A

A4 GTI 101.95 99.92 1.5 34 N/A

A4 GTI 101.95 99.92 1.5 34 N/A

A4 GTI 101.95 99.92 1.5 34 N/A

A4 PP 101.95 99.92 1.5 32.5 N/A

A4 PP 101.95 99.92 1.5 35 N/A

A4 PP 101.95 99.92 1.5 30.5 N/A
*Tree counting starts from the northeast corner of the building and continues counter-clockwise.

Based on our review of the above noted drawings, all footings were observed to have 
sufficient horizontal setback from proposed trees with the exception of some LL, UAP, 
and QM trees within buildings B1, B3, and B4, noted in the above table.  These trees 
should either be sufficiently spaced from the building footprint at a minimum distance 
equal to the mature tree heights (20 to 30m) or should be replaced with small to medium 
trees with a maximum mature height of 14m. 
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Based on our review, it was further noted that the footings along the southern foundation 
wall of building B1 and the footings at the southeast corner of Building A1 will be located 
within 10m from the proposed trees, and therefore, will require to have a minimum 
embedment depth of 2.1m below finish floor elevation as per City guidelines for planting 
in sensitive marine clays.  To compensate for the reduced foundation depth for the 
impacted footings, an engineered fill pad can be placed below the underside of footing to 
an elevation matching a depth of 2.1 m below proposed finished grade surrounding the 
buildings.  The engineered fill pad will effectively increase the depth between the finished 
grade and the underlying silty clay deposit to the required 2.1 m which achieves the same 
goal as lowering the footing from a tree planting perspective.  The granular pad should 
consist of OPSS Granular A or Granular B Type II placed in 300 mm loose lifts and 
compacted to 98% of the material's SPMDD.  The granular pad should be extended 
horizontally a minimum of 150 mm beyond the footing edges in all directions and a 
minimum 1.5H:1V down and out from the footing face.  Reference can be made to 
Figure 1 - Engineered Pad Below USF For Tree Planting Purposes attached for additional 
information.

Reference should be made to the attached markup drawing for the location of the effected 
footings.  

In addition, as required by the guidelines, the foundation walls should be provided with a 
minimum of two 15-M bars in the upper and lower sections of the foundation walls.  This 
should be indicated on the relevant drawings and reviewed by Paterson at the time of 
construction. 

We trust that this information satisfies your immediate requirements.

Best Regards,

Paterson Group Inc.                               

                                                                                May 31, 2023         
                   

Zubaida Al-Moselly, P.Eng.     Maha K. Saleh, P.Eng.

Attachments:

 PG6394-2 - Tree Planting Setback Recommendations
 Overall Landscape Plan Markup 
 Figure 1 - Engineered Pad Below USF For Tree Planting Purposes
 Figure 2 – Rigid Insulation Detail for Unheated Footings with Reduced Soil Cover

http://www.patersongroup.ca/
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Footings within 10m of proposed trees
These footings will require a engineered fill pad as

per Paterson Group PG6394-MEMO.02

                 Trees with exceedance to horizontal setback

PG6394-MEMO.02 - Grading Plan and Landscaping Plan



Figure 1 – Engineered Pad Below USF For Tree Planting Purposes 
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Type II compacted to 98% SPMDD. 

150 mm Diameter Drainage 

Pipe (Note 4) 

300 mm thick layer of 19 

mm Clear Crushed Stone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes:  

• Note 1: Where

pad below the footings will be required.   

• Note 2: The thickness of the engineered pad is dependent of the depth of footings below proposed grade.  

The thickness of the engineered pad can be calculated by subtracting the depth of footing from 2.1 m.   

• Note 3: The placement of the engineered fill should be reviewed and approved in the field by Paterson 

• Note 4: The 150 mm diameter perforated, corrugated drainage pipe should be geotextile wrapped, placed at 

the founding level and connected to a positive outlet with a gravity connection. 

  

Min 1.5H:1V 

Engineered fill thickness 

provided to achieve min. 2.1 m 

to native, silty clay subgrade 

from finished grade.   

4.5 m setback 

Min 150 mm 

Min 3H:1V 

Native Material (Silty 

Clay) 

Site Excavated Material 

Compacted and Approved 

by Paterson 

Front Facing 
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Proposed Finished Grade 

Foundation Walls 

footings have a minimum depth less than 2.1 m below finished grade, a granular 



Finish Floor Elevation

600mm

50mm thick HL-40 Rigid Insulation

1.
5mFooting

RIGID INSULATION DETAIL FOR FOOTINGS WITH
REDUCED SOIL COVER

3H

1V

Granular A or B Type II fill
(frost Taper), compacted to 98% of
SPMDD

min 300mm

150mm Perforated drainage pipe
wrapped with geotextile,
connected to a positive outlet with
a gravity connection
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