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EXP Services Inc, (EXP) is pleased to present preliminary geotechnical comments and recommendations for the 
proposed new Borrisokane Catholic elementary school to be located at 3387 Borrisokane Road, Ottawa, Ontario 
(Figure 1).  EXP was retained to conduct a geotechnical investigation for the proposed school with authorization to 
proceed with the investigation provided by the Ottawa Catholic School Board.  Since certain areas of the site could 
not be accessed by the drill rig, only five (5) of the originally programmed planned testholes  in the accessible areas 
of the site have been completed to date.  The purpose of this technical memorandum is to provide preliminary 
geotechnical comments and recommendations based on the recently completed five (5) boreholes. 
 
Site Description and Background Information 
 
Currently, the site is occupied by three (3) fill piles.  A portion of the fill pile from the adjacent property to the north 
encroaches onto the school property in the northeast part of the site.  A portion of a second fill pile from the adjacent 
property west of the school site encroaches onto the school property and the proposed school building along the 
west side of the site. The two (2) fill piles are part of the surcharge loading program undertaken at the site of the 
new subdivision adjacent to the school site and referenced in the geotechnical report titled, Geotechnical 
Investigation, Proposed Residential Subdivision, 3387 Borrisokane Road, Ottawa, Ontario dated May 1, 2017 and 
prepared by Paterson Group Inc. (Report:PG3621-1 Revision 5).    The 2017 geotechnical investigation is based on 
boreholes undertaken in 2011 and test pits undertaken in 2015.  The elevation of the top of the two (2) piles is 
approximately Elevation 95.3 m to Elevation 96.0 m.  A third fill pile is located in the central east portion of the site 
and was recently placed for the construction of a temporary access roadway and lay-down area that runs in a north-
south direction across the site.  The elevation of the top of this pile is approximately Elevation 92.9 m to Elevation 
94.0 m.  Between the west fill pile and the roadway fill pile there is a low-lying area where a shallow drainage ditch 
runs in a north-south direction through the site.  The elevation of the top of the banks of the ditch and the bottom 
of the ditch are approximately at Elevation 91.7 m to Elevation 92.0 m.    The current conditions of the site and the 
location of the proposed school building are shown in Figure 2.  A review of Figure 2 indicates a portion of the west 
surcharge fill pile and the east roadway fill pile are located within the footprint of the proposed school building along 
with the drainage ditch that runs through the central portion of the school building.   
 
Subsurface Soil Conditions (Borehole Nos. 2, 4, 12, 14 and 15) 
 
Borehole Nos. 2, 4, 12, 14 and 15 drilled by EXP on March 30 and 31, 2021 were advanced to termination and cone 
refusal depths of 4.9m to 29.1 m (Elevation 88.3 m to Elevation 64.2 m).  The locations of the boreholes are shown 
in Figure 2 and the borehole logs are shown in Figures 3 to 7.    
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The subsurface soil conditions consist of existing surficial fill which extends to depths ranging from 1.8 m to 2.2 m 
(Elevation 91.5 m to Elevation 91.2 m) overlying a native loose to compact sandy silt to silty sand that extends to 
depths of 2.9 m to 3.3 m (Elevation 90.3 m to Elevation 90.1 m).  The native sandy silt to silty sand is underlain by a 
deep silty clay deposit that extends to an approximate 25.5 m depth below existing grade (Elevation 67.8 m).  The 
silty clay has a firm consistency with a localized soft consistency in Borehole Nos. 4 and 14 at a 7.0 m depth (Elevation 
86.5 m and Elevation 86.2 m).  The groundwater level is at 2.5 m depth (Elevation 90.7 m).    
 
A summary of the site topography and findings from the boreholes drilled by EXP is as follows: 
 

 The topography of the site is variable due to the past activities completed by the developer as part of their  
current work (such as fill piles placed for pre-loading purposes, low lying area where trees have been cut 
and the drainage ditch that is yet to be re-routed, temporary access roadway and lay-down area). 
 

 The upper sandy silt/silty sand is generally loose to compact with a natural moisture content ranging 
between 17 percent and 25 percent. 

 
 The silty clay deposit beneath the sandy silt/silty sand has a firm consistency with localized soft consistency 

as indicated by   undrained shear strength values ranging between 14 kPa and 48 kPa.  The natural moisture 
content of the silty clay ranges between 21 percent and 53 percent and the natural unit weigh of the silty 
clay is 17.4 kN/m3.  Based on the results from a one-dimensional consolidation test conducted on one (1) 
sample of the silty clay from a 4.3 m depth (Elevation 89.0 m) in Borehole No. 2, the silty clay was found to 
be over-consolidated by approximately 75 kPa. The over-consolidation value is higher than the over-
consolidation values reported by Paterson from the 2011 boreholes.  This is likely a result of Borehole No. 
2 being located within the footprint of the fill pile for the temporary roadway and lay-down area placed 
subsequent to the completion of the 2011 boreholes.  As such, the silty clay in Borehole No. 2 is undergoing 
consolidation as a result of the surcharge load imposed on it by the fill pile. 

 
Geotechnical Comments and Recommendations 
 
Similar subsurface conditions consisting of a compressible silty clay were encountered in the 2017 geotechnical 
investigation by Paterson for the entire subdivision.  The preliminary grading plan prepared by David Schaeffer 
Engineering Ltd. (DSEL) date April 23, 2012 (First Submission) indicates the final design grades at the school site will 
be in the order of Elevation 93.3 m to Elevation 92.8 m.  This will result in the grades at the site being raised by 
approximately 1.1 m to 1.7 m which exceeds the permissible grade raise of 1.0 m to 1.2 m for the school site as 
indicated in the 2017 Paterson report.  The results from the consolidation test completed as part of this geotechnical 
investigation and consolidation test results from the 2017 Paterson report indicate the silty clay is slightly over-
consolidated.  Therefore, the silty clay is prone to large settlements on application of any additional loads.  At the 
time of the 2017 geotechnical investigation, a surcharge loading program was initiated for the new subdivision 
surrounding the school site.  The purpose of the program was to consolidate the silty clay so that future settlements 
of the silty clay from loads imposed by the fill placed to raise the grades at the site to the design elevation and loads 
imposed by footing foundations would be within normally tolerable limits. 
 
As with the subdivision site, the site grade raise proposed at the school site will result in consolidation settlement of 
the silty clay that will be higher than the normally tolerable limits.  With the current site conditions and the design 
elevation of the grade raise at the site, several options are available for the proposed school development to reduce 
the consolidation settlement to within tolerable limits or minimize the impact of the high consolidation settlement 
on the proposed development.  The options currently being considered are as follows: 
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Option No. 1  Pre-Loading/Surcharging Program of the School Site 
 
The school site may be pre-loaded/surcharged by placing a specified height of fill (pre-load and surcharge) on the 
entire school site including on the entire footprint of the proposed school building for a specified period of time until 
the completion of the consolidation settlement of the silty clay.  The load exerted by the fill pile should greater than 
the maximum pressure applied by the design grade raise fill and by the shallow strip and spread footings of the new 
school building.  This option may be considered provided the construction schedule for the school development can 
accommodate the delay in the construction of the school building due to the time required for the completion of 
the pre-loading/surcharging program.   
 
The pre-loading/surcharge program will have to be initiated following the re-routing of the existing drainage ditch. 
 
As part of the construction of the pre-loading/surcharge program, the existing northeast, east and west fill piles will 
have to be excavated and removed down to the original grade of the site estimated to be similar to the ground 
surface elevation in the low-lying ditch area (Elevation 91.7 m).  The preload fill may be placed to the design elevation 
of the final grade for the site by the controlled placement of an engineered fill pad constructed in accordance 
engineered fill placement procedure.  This preload fill will remain in place after the preloading/surcharge program 
has been completed and will also become part of the engineered fill pad that will support the foundations and 
ground floor of the school building and will become the subgrade for the parking lot, access roads, sports fields and 
play structures in the remaining areas of the school property.  A surcharge fill should be placed on the pre-load 
engineered fill to the specified height required to further consolidate the silty clay.  The surcharge fill will be removed 
on completion of the preload/surcharge program and as such, may consist of select subgrade material or approved 
on-site material nominally compacted in place.   
 
A settlement monitoring program of the preload/surcharge fill pile should be employed to confirm that the required 
settlements have been achieved across the school site.  The settlement monitoring program should consist of the 
installation of a sufficient number of settlement plates to monitor the progress of the settlement and to confirm 
that sufficient degree of consolidation has occurred prior to the construction of the footings and floor slab for the 
school building.  A sufficient number of settlement plates should be installed across the site, since the site and the 
underlying silty clay have been exposed to varying loads from soil fill piles of different heights placed on site over 
different periods of time. 
 
Option No. 2  Pile Foundations and Structural Slab 
 
With this option, there is no delay in start of construction of the proposed school building however, this option may 
be more costly than the remaining options.  The proposed school building may be founded on piles driven to bedrock 
anticipated at approximately a 29.1 m depth (Elevation 64.2 m).  The floor slab may be designed as a structural slab 
also supported by piles.  The estimated consolidation settlement of the silty clay due to the site grade raise beyond 
the school building footprint will have to be estimated and compared with the permissible total settlement of 
underground service connections to confirm if the consolidation settlement is within tolerable limits or exceeds the 
tolerable limits of the underground services.  
 
 
Option No. 3  Pile Foundations and Slab-on-Grade Construction 
 
With this option, there is also no delay in the start of the construction of the proposed building however, this option 
may be costly but anticipated to be less costly than Option No. 2. For this option, the school building is supported by 
pile foundation and the ground floor is designed as a slab-on-grade supported by either light-weight fill (LWF) or a 
combination of engineered fill placed to the permissible grade raise level  and LWF.  The anticipated consolidation 
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EXP Services Inc, (EXP) is pleased to present the preliminary settlement analysis and preloading requirements for 
the proposed new Borrisokane Catholic elementary school to be located at 3387 Borrisokane Road, Ottawa, Ontario  
This technical memorandum is a follow-up to our Technical Memorandum No. 1 dated June 16, 2021 where options 
are provided to reduce the consolidation settlement of the underlying native silty clay to within tolerable limits and 
options are provided to minimize the impact of the high consolidation settlement on the proposed school 
development.  This memorandum discusses the option of  pre-loading/surcharging the site for the proposed school 
development.  
 
This memorandum supersedes the Technical Memorandum No. 2 dated July 30, 2021.  This memorandum should 
be read in conjunction with our Technical Memorandum No. 1 dated June 16, 2021, which provides background 
information regarding the previous geotechnical investigation by others, the previous pre-loading activities at the 
school site and geotechnical information from the boreholes completed on site in March 2021 by EXP.  
 
In October 2021, preparation of the site for the engineered fill pad construction and pre-loading construction was 
started.  Once the engineered fill pad and pre-loading construction have been completed and the pre-loading 
process has been initiated, settlement monitoring of the engineered fill pad and pre-load will be conducted to 
determine when the required settlement has been achieved.  At that time, a more detailed geotechnical 
investigation will be conducted to confirm -
construction of the proposed new Borrisokane Catholic Elementary School building. 
 
Proposed Design Information 
It is our understanding that the proposed design elevation of the ground floor for the proposed school building will 
be Elevation 94.5 m.  The elevation of the original ground surface of the site prior to any pre-loading activities 
(placement of fill on the site) was Elevation 91.5 m.  Therefore, the proposed site grade raise will be 3.0 m.  The 
footings for the proposed school building will be set at Elevation 93.0 m (1.5 m below the floor slab) and designed 
for a bearing pressure at serviceability limit state (SLS) of 75 kPa. Removal of organic on site is expected to extend 
to Elevation 91.0 m. 

Available Information 

Following the issuance of our June 16,2021 Technical Memorandum, we were provided with the settlement 
surcharge monitoring program memorandum dated June 24,2021 and prepared by Paterson Group Inc.  This 
memorandum summarizes the settlement surcharge monitoring program for the portion of the proposed school 
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property that is currently pre-loaded/surcharged by a 4.4 m high fill pile located in the west portion of the school 
property;  

Two (2) settlement monitoring plates SP29 and SP30 are located in Area H, along the west side of the school 
property.  Based on a review of the settlement (mm) versus time (date) graph shown in Figure 1 of the memorandum, 
the monitoring of the settlement of the underlying silty clay at SP29 and SP30 was started in September 2020 with 
subsequent measurements taken in October, November and December 2020 and in May 2021.  The last 
measurement in May 2021 indicates that the settlement that has occurred on the underlying silty clay to May 2021 
is approximately 105 mm and 120 mm.    

Based on a site review of the fill pile in Area H, we speculate that the fill pile is constructed from a soil fill material 
that is not Ontario Provincial Standard Specification (OPSS) 1010 Granular B Type II but rather a clayey type of soil; 
possibly surplus excavated material originating from the nearby subdivision development currently undergoing 
construction.  

Settlement Analysis and Pre-Loading Requirements  

Based on the results of the consolidation tests conducted by EXP in 2021 and by Paterson in 2011 and the proposed 
site grade raise of 3.0 m, the long-term consolidation settlement of the underlying silty clay due to the placement of 
3.0 m of engineered fill to raise the site grades to the design elevation of Elevation 94.5 m was estimated to be 240 
mm. For the footing foundation, the tolerable total settlement of the footings is taken as 25 mm.  Therefore, the 
total consolidation settlement of the silty clay due to the loads imposed by the 3.0 m grade raise and the footings is 
estimated to be 265 mm.   As the estimated settlement is significantly higher than the typical allowable limits (total 
settlement of 25 mm and differential settlement of 19 mm), preloading/surcharging the site is considered to be an 
option to accelerate the consolidation of the silty clay, so that future settlements will be within the tolerable limits.   

Pre-loading/surcharging the site should be undertaken prior to the construction of the proposed school building.  
The pre-loading/surcharging of the site should consist of constructing the 3.0 m high engineered fill pad to the design 
elevation of Elevation 94.5 m and by placing additional soil fill (pre-load/surcharge material) on top of the 3.0 m high 
engineered fill pad.  The additional fill is left in place for a specified period of time until the estimated consolidation 
settlement is reached in the silty clay. The time to achieve the required settlement will vary depending on the height 
of the pre-load material placed on top of the prepared engineered fill pad as well as the type of material used for 
pre-loading the site.  The time required to achieve the required consolidation settlement of the underlying silty clay 
may be further accelerated by installing wick drains on the site along with pre-loading/surcharging the site.  It is 
noted that the installation of wick drains will add costs to the project.  

Two options were considered in the estimate the length of time required to achieve the allowable settlement (i.e. 
total settlement  25 mm allowable settlement).  Option 1 considers using pre-load fill only of variable thicknesses 
whereas option 2 consider the use of wick drain in addition to different pre-load fill thicknesses in order to reduce 
the time required to achieve the target settlement. Table I presents the assumed parameters of the wick drains 
which needs to be initiated by a specialized contractor, who will be performing the work.  Therefore, data provided 
in Table I regarding type, depth and spacing are for general information only.  
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Table I: Assumed Parameters of the Wick Drains 

Item  Wick Drains Parameters 

Drain Cross Section Shape  Strip 

Drain Width (m) 0.1 

Drain Thickness (m) 0.005 

Drain Spacing (m) 3.0 

Drain Length (m) 20.0 

Drain Pattern  Triangular 

Ratio of Diameter of Smear Zone to Diameter of Drain  3 

Ratio of Undisturbed to Smear Zone Permeability  4 

 A summary of the estimated time in days to achieve the required consolidation settlement of the underlying silty 
clay for the different heights of pre-load/surcharge material placed on top of the 3 m of engineered fill pad, without 
and with wick drains, is shown in Tables II and III, respectively.  For the settlement analysis, the material used to 
construct the 3 m high engineered fill pad and to construct the pre-load fill consists of Ontario Provincial Standard 
Specification (OPSS) 1010 Granular B Type II material. 

 
Table II: Height of Pre-Load Material and Estimated Time to Achieve Required Settlement  WITHOUT Wick 

Drains 

Maximum Height 
of Engineered Fill 
to Remain after 
Pre-Loading the 
Site (Maximum 
Site Grade Raise) 
(m) 

Height of 
Pre-Load 

Material (m)  

Total Maximum 
Height of Fill 
Placed (Site 

Grade Raise + 
Pre-Load 

Height) (m) 

Total Required Estimated 
Consolidation 

Settlement from 
Maximum Site Grade 

Raise and Footing Loads 
(mm)  

Estimated Time To Achieve 
Required Consolidation 

Settlement (Days) 

3.0 m 0.5 3.5 265 600 

3.0 m 1.0 4.0 265 350 

3.0 m 1.5 4.5 265 250 

3.0 m 2.0 5.0 265 185 
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Table III: Height of Pre-Load Material and Estimated Time to Achieve Required Settlement  WITH Wick Drains 

Maximum Height 
of Engineered Fill 
to Remain after 
Pre-Loading the 
Site (Maximum 
Site Grade Raise) 
(m) 

Height of 
Pre-Load 

Material (m)  

Total 
Maximum 

Height of Fill 
Placed (Site 

Grade Raise + 
Pre-Load 

Height) (m) 

Total Required Estimated 
Consolidation Settlement 

from Maximum Site 
Grade Raise and Footing 

Loads (mm)  

Estimated Time To Achieve 
Required Consolidation 

Settlement (Days) 

3.0 m 0.5 3.5 265 140 

3.0 m 1.0 4.0 265 80 

3.0 m 1.5 4.5 265 60 

3.0 m 2.0 5.0 265 45 

As indicated in Table II, without wick drains, the required settlement from the 3.0 m thick engineered fill pad and 
the footing can be achieved in approximately 185 days to 600 days of preloading, depending on the height of preload 
material.  As indicated in Table III, with wick drains, the required settlement can be achieved in approximately 45 
days to 140 days of preloading, depending on the height of preload material.  

It is noted that a direct comparison of the settlement and time to achieve the required consolidation settlement 
cannot be made between the Paterson monitoring data and the results from the EXP analysis.  Our analysis is based 
on using a different material for site grade raise and pre-load purposes compared with the speculated fill material 
used to construct the existing pre-load fill pile in the pre-load area, Area H, currently being monitored by Paterson.  
The unit weight of the soil material used to construct the existing pre-load fill pile in Area H and the unit weight of 
the OPSS Granular B Type II material we propose to use for the school development are different and as a result the 
estimated consolidation settlement of the underlying silty clay and the estimated time to achieve the consolidation 
settlement will also be different.   

Our settlement analysis and estimated days to achieve the required consolidation settlement is based on using OPSS 
Granular B Type II material for the construction of the engineered fill pad to achieve the design grade raise of 3 m at 
the proposed building location and for the construction of the pre-load fill to be placed on top of the 3 m thick 
engineered fill pad.  The engineered fill pad will have to be compacted to 100 percent standard Proctor maximum 
dry density (SPMDD) and the pre-load should be compacted to a minimum 90 percent SPMDD.  OPSS Granular B 
Type II material was selected for the engineered fill pad to minimize double handling of materials.  The Granular B 
Type II is also recommended for the construction of the pre-load fill, since the Granular B Type II material may be 
utilized in other areas of the site, such as for parking lot and access road construction, once the pre-loading operation 
has been completed and the pre-load fill has been disassembled. 

A settlement monitoring program of the pre-loading operation should be undertaken to confirm the results of the 
above analysis and determine when the required settlement has been achieved. 
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Site Preparation for Engineered Fill Pad Construction and for Pre-Loading 
Construction

EXP recommends the following be undertaken to prepare the site for engineered fill pad construction and pre-
loading construction:

Test pits must be excavated in the lay-down area of the site to investigate the type of fill currently in place 
and to determine if organic material (such as the original topsoil layer) was stripped from the site prior to 
placement of the fill. If the existing fill is deemed not suitable for the proposed school construction or 
organic material was left in place, the existing fill and organic material will have to be removed and replaced 
with engineered fill consisting of OPSS Granular B Type II.

Within the low-lying central ditch area, all organic material including topsoil layers and any unsuitable
material will have to be removed and the area backfilled with engineered fill comprising of OPSS 1010 
Granular B Type II to design finished grade, placed in 300 mm thick lifts and each lift compacted to 100 
percent SPMDD within the envelope of the proposed school building and to 95 percent SPMDD elsewhere
on site. Use of compactible clay material with moisture content within +/- 2 percent clay of optimum value 
would be acceptable to backfill the ditch up to original grade. Organic is expected to extend to Elevation 
91.0 m in this area.

Any additional fill required for pre-loading can consist of either granular fill (OPSS Granular B Type II) if it 
can be used elsewhere on-site following the disassembly of the pre-load fill pile or earth borrow fill material 
that has been designated for removal and disposal off-site. The local developer can be consulted for the 
availability of such material close to the site and within the adjacent subdivision.

The existing stockpiles currently present on the site and placed by others, will have to be removed down to 
the original ground level. As noted above, if organic material was stripped from these areas and suitable 
material was used in the construction of these stockpiles, it may be possible to leave some of the stockpiles
in place and re-engineer any of the stockpiles constructed from unsuitable material for the proposed school 
development with available approved material.

We trust the information contained in this technical memorandum will be satisfactory for your purposes.  Should 
you have any questions, please do not hesitate to contact this office.

Sincerely,

Ismail M. Taki, M.Eng. P.Eng. Susan M. Potyondy, P.Eng.
Senior Manager, Eastern Region Senior Project Manager
Earth and Environment Earth and Environment 
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