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A total of four [4] sampled boreholes were advanced at the location: istrated in the
attached Drawing No. 1, Borehole Location Plan. The borings were advanced using
solid stem continuous flight auger equipment on May 13, 2013 under the direction and
supervision of a staff member of SoiL-MAT ENGINEERS & CONSULTANTS LTD. The

boreholes were advanced using a track mounted drill rig to termination at depths of
between about 3.3 and 6.2 metres below the existing surface, to prac
sampling spoon refusal on the underlying Queenston Shale. Upon completion of
all of the boreholes were backfilled in general accordance with Ontario Regulation 903.
Representative samples of the subsoils were recovered from the borehole locations at
selected depth intervals. After ing a general field ination, the soil samples
were preserved and transported to the SoiL.-MAT laboratory for visual, tactile, and
olfactory classifications. Routine moisture content tests were performed on all soil
samples recovered from the boreholes.

All boreholes were located in the field by a representative of SOIL-MAT ENGINEERS &
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BACKFILL CONSIDERATIONS

The majority of excavated materials will consist of the native brown clay silt and
Queenston Shale bedrock encountered in the boreholes as described above. It is
anticipated that a majority of the excavated material will be removed from the subject
site to accommodate the basement level. We would recommend that any excavated
Queenston Shale bedrock be excluded from re-use as service trench back n the
project site. The clayey silt is considered suitable for use as backfill in the service
trenches. Depending on the weather conditions at the time of construction, some
moisture conditioning may be necessary of the on-site soils. It is noted that the on-site
clayey silt soils are generally considered to be ‘dry’ of their optimum moisture content.
The cohesive soils encountered are sensitive to moisture absorption and will become
practically impossible to compact using conventional compaction equipment if they
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£ p : against foundation walls or to raise the interior grade to the design subgrade level. This
Dm material is more readily compacted in restricted access areas, and generally presents a
S 16.6% Slope Lower Level Parking Ramp SEISMIC DESIGN CONSIDERATIONS
£ e Ent Mai The structure shall be designed according to Section 4.1.8 of the Ontario Building Code,
£ N ntrgnce Main
s Sy & PA Fl Parki Ontario Regulation 350/06. Based on the subsurface soil conditions encountered in this
o S 20t oor rarking investigation, the applicable Site Classification for the seismic design is recommended should be assessed for suitability for re-use on site or disposal, and dealt with
k] N | GRADE @ Top of Manhole: 138.3 as Site Class B — Rock accordingly. \
a e [ We note that where backfill material is placed near or slightly above its optimum
K Top of Ramp 13865 The seismic data, from Supplementary Standard SB-1 of the Ontario Building Code, for moisture content, the potential for long term settlements due to the ingress of
Burlington are as follows: groundwater and collapse of the fill structure is reduced. Correspondingly, the shear " "
g 51(0.2) 2(0.5) :(1.0) Sa(2.0) PGA strength of any ‘wet’ backfill material is also lowered, thereby reducing its ability to
Tbh Londing S ® 7.5% 0.360.180 0.063 0.020 0.270 support construction traffic and therefore impacting roadway construction. If the s
g [ Feneing Space % GRADE @ Top of Ramp 138.4 well dry of its optimum value, it will appear to be very strong when compacted, but
[©) k4 The soil conditions encountered in the boreholes are such that the proposed building tend to settle with time as the moisture content in the creased to equilibrium
15% Slope Heated Ramp C \O _U>x V\A i Z O may be supported on conventional spread footings founded in the native very stiff to PROJECT NO.: SM 135055-G
hard clayey silt or Queenston Shale bedrock. Spread footings founded in the very stiff to GEOTECHNICAL INVESTIGATION
hard clayey silt may be designed using a factored Ultimate Limit State [ULS] bearing PROPOSED EIGHT STOREY BUILDING
|} HH capacity of 450 kPa [~9,000 psf]. The allowable bearing stress at Serviceability Limit 4063 UPPER MIDDLE ROAD, BURLINGTON, ONTARIO
2.5m Landpg Space @ 7.5% State [SLS] should be limited to 300 kPa [~6,000 psf]. Where footings founded on the -7
weathered Queenston Shale, within the upper one metre they may be designed on the condition. The clayey silt soils may require high compaction energy to achieve ENVIR O NMENTAL DE m | AW N
= 1 basis of a factored ULS and SLS of 750 kPa [15,000 psf]. Where the footings extend acceptable densities if the moisture content is not close to their standard Proctor
- ! 2 into the more sound Queenston Shale, a minimum of one metre into the Queenston optimum value. therefore very important that the placement moisture content of the
z Shale bedrock, they may be designed using a factored Ultimate Limit State [ULS] backfill soils be in 3 percent of its standard Proctor optimum moisture content during
bearing capacity 1,500 kPa [~30,000 psf]. The allowable bearing stress at Servicea placement and compaction. .
Limit State [SLS] controlled by the structure, as the bedrock would have to fai Allfill material should be conditioned to within 3 percent of its optimum moisture content, 16 mC_U—JCq. MU: ngs mONQ.
before the Service Limit deformations, typical for the type of building envisioned, would to achieve an efficient compaction operation and to minimise long term subsidence
be realised. It is noted that higher bearing values may be available in the less [settlement] of the fill mass. Any imported fill required in service trenches of to raise the Ancaster, ON L9G 1L8
o o weathered Queenston Shale at increased depth, however such increased values would subgrade elevation should have its moisture content within 3 percent of its optimum ’ ’
o o require review and approval by this office, and possibly additional field investigations and moisture content and meet the necessary environmental guidelines.
. e coring of the bedrock. A representative of SoIL-MAT should be retained to monitor the backfilling and
compaction operations to confirm uniform compaction of the backfill material to project
ification requirements. Close supervision is prudent n areas that are not readily 905 304 1496
7. LATERAL EARTH PRESSURES accessible to compaction equipment, such as near the end of compaction ‘runs’. In
of The lateral earth pressure on the partial basement walls can be estimated on the basis service trenches, the backfill material should be compacted to 95 percent of its standard
\ ), of 20 KV/m:. The coefficient of Proctor maximum dry density to within about one metre below final grade, and to 100
2 \ ive conitiml, or Kuv 0.5 m ih agaimet rgid walls o reet condivond. Any percent of its standard Proctor value above this level in exterior parking areas and to 100 thin —AG i ﬂm._"_nm@ bellnet.ca
\ nal pressured due to surcharge loading, such as parked vehicles, floor slab percent within the building area. .
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