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Big East Construction 
880 Shoreview Drive 
Innisfil, Ontario 
L9S 5A7 
 
Attention:  Ms. Joanne Banman 
 
 Re: A Geotechnical Assessment for 
  Proposed Boathouse 
  940 Shoreview Drive 
  Town of Innisfil 
  _________________________________________ 
 
Dear Madam: 
 
As requested, we have completed the geotechnical assessment for the proposed boathouse 
located at the northwest corner of the rear yard of 940 Shoreview Drive in the Town of 
Innisfil.  We provide herewith our findings, the results of the assessment and 
recommendations for the design and construction of the captioned project. 
 
Background 
 
The investigated area is situated at the northwest corner in the rear yard of the captioned 
property.  The limit of the rear yard backs onto the south shore of Kempenfelt Bay, where an 
existing boat house is situated.  The existing boathouse will be replaced with a new boathouse.  
The shoreline slope is approximately 8 m high.  The proposed boathouse will be a two-storey 
structure constructed by excavating into the lower section of the slope.  Terraced landscape 
retaining walls will also be construction around the boathouse to make up the grade to the 
tableland area.  The flood line of the lake is at El. 219.15 m, as shown on the site plan, 
Drawing No. A-100. 
 
Field Work 
 
The field work consisted of one borehole advanced a depth of 12.6 m below the existing 
ground surface, was compacted on June 29, 2020.  The location of the borehole is illustrated 
on the Borehole Location Plan, Drawing No. 1. 
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The ground elevation at the borehole location is interpolated from the spot elevations shown 
on the architectural drawing, Drawing No. A-100. 
 
Subsurface Condition 
 
The investigation revealed that beneath a 15 cm thick topsoil veneer and weathered soil 
extending to a depth of 1.8 m, the site is underlain by strata of compact to very dense sand, 
very dense sandy silt till and very dense silt deposits.  Details of the subsurface information 
are summarized in the Borehole Log, Figure 1. 
 
Upon completion of the borehole, both groundwater and cave-in were recorded at a depth of 
9.1 m below existing ground surface, or El. 218.4 m. 
 
Slope Stability Assessment 
 
A stability assessment was performed for the slope incorporating the proposed structure.  
Based on the revealed subsurface information, the following soil strength parameters are used for 
the stability analysis: 
 

Soil Type Unit Weight 
(kN/m3) 

Cohesion 
(kPa) 

Internal Friction Angle 
(degrees) 

Sand (Loose/Dense*) 20.5 0 31/35* 

Sandy Silt Till 22 3 33 

Silt 21 0 31 
 
The cross section used for the analysis was provided on the architectural drawing, Drawing 
No. A-300, prepared by Mcintyre Andrew Design and Drafting.  The subsurface information 
used in the analysis was obtained from the borehole. 
 
A surcharge of 10 kPa is also applied at the foot print of the boathouse to model the building 
load. 
 
The resulting factor of safety (FOS) of the cross section is 1.79 which exceeds the OMNR 
guideline requirement with a FOS of 1.5 for ‘Active’ land use and is considered acceptable.  
The result is presented on Drawing No. 2. 
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Discussion and Recommendations 
 
Foundations 
 
Based on the borehole results and the geometry of the slope, conventional spread and strip 
footings can be used to support the proposed boathouse founded on undisturbed native soil 
below the scouring depth and the frost depth.  Recommended bearing pressures of 250 kPa 
(SLS) and 400 kPa (ULS) can be used for the design of the foundations founded at an 
elevation below El. 220.0 m. 
 
One must be aware the recommended bearing pressures are given as a guide for foundation 
design and must be confirmed by subgrade inspection performed by a geotechnical engineer at 
the building location. 
 
If groundwater seepage is encountered during excavations, or where the subgrade of the 
footing is saturated, the subgrade should be protected by a concrete mud-slab immediately 
after exposure.  This will prevent construction disturbance and costly rectification. 
 
Footings exposed to weathering, or in unheated areas, should have at least 1.5 m of earth cover 
for frost protection. 
 
The building foundation must meet the requirements specified in the latest Ontario Building 
Code.  As a guide, the structure should be designed to resist an earthquake force using Site 
Classification ‘C’ (very dense soil). 
 
Slab-On-Grade 
 
The subgrade for slab-on-grade construction should consist of sound natural soil.  In 
preparation of the subgrade, any topsoil and weathered soil detected must be removed. 
 
The subgrade must be inspected and assessed prior to slab construction.  Where badly 
weathered or soft subgrade is detected, it must be subexcavated and replaced with inorganic 
material, uniformly compacted to 98% or + of its Standard Proctor Dry Density (SPDD) prior 
to placement of the granular base. 
 
The slab should be constructed on a granular base, 20 cm thick, consisting of 20-mm Crusher-
Run Limestone (CRL), or equivalent, compacted to its SPDD.  In areas where ground 
movement cannot be tolerated, the subgrade within a depth of 1.5 m from the underside of the 
granular base must consist of non-frost susceptible granular fill, compacted to 100% SPDD. 
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Trench Backfilling 
 
The backfill in excavated areas should be compacted to at least 95% of its SPDD.  Where the 
in-situ soils are too wet for a 95% or + Standard Proctor compaction, they can be aerated by 
spreading them thinly on the ground during warm weather prior to reusing for structural 
compaction.  Backfill with wet material will result in substandard compaction and soft 
subgrade leading to ground settlement and may compromise any structure constructed on top 
of the backfill in the future.  Where structures are to be constructed on the backfill, the 
compaction must be increased to 98%. 
 
Excavation 
 
Excavation should be carried out in accordance with Ontario Regulation 213/91.  For 
excavation purposes, the types of soils are classified in the following table: 
 

Material Type 
Sound Till 2 
Weathered soil and drained Sand and Silt  3 
Saturated Soils  4 

 
The groundwater yield from sandy silt till is expected to be slow and limited.  However, the 
yield from the sand and silt deposits below the saturated zone is expected to be appreciable 
and persistent. 
 
Excavation into the water-bearing soils will require the implementation of a dewatering 
system. 





LIST OF ABBREVIATIONS AND DESCRIPTION OF TERMS 

The abbreviations and terms commonly employed on the borehole logs and figures, and in the text of the 
report, are as follows: 
 
SAMPLE TYPES 

AS Auger sample 
CS Chunk sample 
DO Drive open (split spoon) 
DS Denison type sample 
FS Foil sample 
RC Rock core (with size and percentage 

recovery) 
ST Slotted tube 
TO Thin-walled, open 
TP Thin-walled, piston 
WS Wash sample 
 
 
PENETRATION RESISTANCE 

Dynamic Cone Penetration Resistance: 
A continuous profile showing the number of 
blows for each foot of penetration of a 
2-inch diameter, 90° point cone driven by a 
140-pound hammer falling 30 inches. 
Plotted as ‘   •   ’ 

 
Standard Penetration Resistance or ‘N’ Value: 

The number of blows of a 140-pound 
hammer falling 30 inches required to 
advance a 2-inch O.D. drive open sampler 
one foot into undisturbed soil. 
Plotted as ‘’ 

 
WH Sampler advanced by static weight 
PH Sampler advanced by hydraulic pressure 
PM Sampler advanced by manual pressure 
NP No penetration 
 

SOIL DESCRIPTION 

Cohesionless Soils: 

‘N’ (blows/ft)  Relative Density 
0 to 4 very loose 
4 to 10 loose 

10 to 30 compact 
30 to 50 dense 

over 50 very dense 
 

Cohesive Soils: 

Undrained Shear 
Strength (ksf) ‘N’ (blows/ft) Consistency 

less than 0.25 0 to 2 very soft 
0.25 to 0.50 2 to 4 soft 
0.50 to 1.0 4 to 8 firm 
1.0 to 2.0 8 to 16 stiff 
2.0 to 4.0 16 to 32 very stiff 

over 4.0 over 32 hard 
 

Method of Determination of Undrained 
Shear Strength of Cohesive Soils: 

x 0.0 Field vane test in borehole; the number 
denotes the sensitivity to remoulding 

 Laboratory vane test 
 Compression test in laboratory 

For a saturated cohesive soil, the undrained 
shear strength is taken as one half of the 
undrained compressive strength 

 

METRIC CONVERSION FACTORS 
 1 ft = 0.3048 metres   1 inch = 25.4 mm 
 1lb = 0.454 kg   1ksf = 47.88 kPa 
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