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Executive Summary
A preliminary geotechnical investigation was undertaken at 180 Metcalfe Street in the City of Ottawa. It is
proposed to demolish part of the existing building and to construct a new building at the site. The
proposed building will be up to 30 storeys high with five or six basement levels.
The investigation comprised of advancing three boreholes to 13.7 m to 16.2 m depth, in-situ testing and
soil sampling. In addition, monitoring wells/standpipes were installed in the boreholes to monitor the
groundwater table.
The investigation revealed that the surficial fill at the site is underlain by clay, which extends to 7.6 m to
8.9 m depth (elevations 89.4 to 90.7 m). The clay is very stiff to firm as indicated by its undrained shear
strength, which varies from 38 to 180 kPa. The clay is underlain by clayey to sandy silt till to the entire
depth sampled in Boreholes 1 and 2 (i.e. 9.8 m) and to 10.8 m depth in Borehole 3. Limestone caprock
was encountered in Borehole 3 beneath the sandy silt till and extends to 11.7 m depth (elevation 86.5 m).
Shale bedrock of Billings Formation underlies the limestone caprock and extends to the entire depth
investigated. The Billings shale is susceptible to heaving due to a complex biochemical reaction, which
results in oxidation of the sulphides in the rock, which then react with calcite seams to form expanding
gypsum. It is also susceptible to rapid deterioration if exposed to the elements. The groundwater table at
the site was established at 7.1 m to 8.7 m depth below the existing ground surface (elevations 89.5 m to
91.2 m).
The type of foundations feasible, and excavation methodology is a function of whether de-watering the
site will adversely affect neighboring structures and services. For this purpose, an additional study will be
required. If this study indicates that de-watering the site will not adversely affect the neighboring
structures and services, the proposed structure may be set on the shale bedrock using spread and strip
footings. The factored geotechnical resistance at Ultimate Limit State (ULS) of the shale bedrock would
vary from 1.0 to 3.0 MPa, depending on the amount of inspection and testing undertaken during
construction. In this case, it would be possible to construct the lowest level floor slab as slab-on-grade
and install perimeter and underfloor drains and to pump water from sumps to maintain a dry basement.
If the study reveals that lowering of the groundwater table at the site would adversely affect the
neighboring structures and/or services, the proposed structure would have to be designed as a water
proof tank capable of withstanding uplift hydrostatic pressure as well as lateral earth and water pressure.
In this case, the raft slab for the tank may be designed using factored geotechnical resistance at ULS of
1.0 MPa.
Excavation at the site will extend to a depth of 15.0 m to 18.0 m below the existing ground surface
depending on the number of basements incorporated in the design. The excavation will extend within
close proximity of the site boundaries on the north, west and south sides. On the east side, it will abut the
existing structure. Depending on the type of foundations of this structure and the founding depth,
underpinning of the footings of this structure may be required.
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The sides of the excavation would have to be shored. The type of shoring required will depend on
whether the site can be de-watered or not. If the site can be de-watered, the sides of the excavation may
be supported by conventional steel H soldier piles and timber lagging. In this case, any water seeping
into the excavation may be removed by collecting it in perimeter ditches and pumping from sumps. If the
site cannot be de-watered, the excavation would have to be undertaken within the confines of a concrete
secant wall socketed into the bedrock. In this case, the excavation work should not commence until the
construction of the wall has been completed.
Excavation of the overburden at the site may be undertaken by conventional mechanical equipment. The
bedrock may be excavated using blasting or mechanical equipment although it would be preferable to
undertake excavation of the bedrock using mechanical equipment (e.g. hoe rams) to prevent damage to
the existing structures and services. The base of the excavation on completion should be cleaned,
inspected and immediately covered with a skim coat of concrete to prevent the shale bedrock from
deteriorating.
Considering that the proposed structure would be founded on shale bedrock, and for preliminary
considerations, the site has been classified as Class C in accordance with Section 4.1.8.4 of the Ontario
Building Code, 2012. The Site Class will likely improve if a shear wave velocity measurement is
undertaken at the site.
It is recommended that an additional geotechnical investigation should be undertaken at the site to
assess the impact of site de-watering on neighboring structures and services.
The above and other related considerations have been discussed in detail in the report.
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1

Introduction

A preliminary geotechnical investigation was undertaken at the site of the proposed high-rise building to
be located at 180 Metcalfe Street in the City of Ottawa, Ontario. This work was authorized by Mr. John
Toth of Toth Equity.
It is understood that it is proposed to construct an up to 30-storey high-rise building with five or six levels
of basements. Part of the existing structure at the site will be demolished and the remainder of the
building will be integrated into the new building.
The preliminary investigation was undertaken to:
(a) Establish the subsurface soil, bedrock and groundwater conditions at the site at the location of
the boreholes;
(b) Make preliminary recommendations on the most suitable type of foundations and recommend
bearing pressure at Serviceability Limit State (SLS) and factored geotechnical resistance at
Ultimate Limit State (ULS) of the founding soil/bedrock for the proposed building;
(c) Recommend lateral earth pressure parameters for subsurface walls;
(d) Discuss floor slab construction and drainage requirements;
(e) Comment on excavation conditions and de-watering requirements;
(f) Comment on backfilling requirements and suitability of the on-site soils for backfilling purposes;
(g) Assess site classification for seismic site response in accordance with requirements of 2012
Ontario Building Code (OBC) and comment on the liquefaction potential of onsite soils during a
seismic event; and
(h) Recommend pavement structure for driveways and parking areas.

The comments and recommendations given in this report are based on the above-described preliminary
design concept. An additional geotechnical investigation would be required to establish the effect of site
de-watering on neighboring structures and services and the type of foundations and the founding depth of
the existing structure and quality of the bedrock throughout the site prior to finalizing the type of
foundation and construction methodology of the proposed structure.
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2

Procedure

The fieldwork for the geotechnical investigation was undertaken on April 12, 2014 and May 13, 2014. On
April 12, 2014, two boreholes (Boreholes 1 and 2) were drilled to 9.8 m depth each and thereafter
dynamic cone penetration tests were performed to refusal at 16.2 m and 13.7 m depth. On May 3, 2014,
Borehole 3 was drilled to refusal at 10.8 m depth. Thereafter, the bedrock was core drilled to 14.7 m
depth.
The fieldwork was undertaken with a CME-55 truck-mounted drill rig capable of soil sampling and rock
coring. The fieldwork was supervised on a full-time basis by a representative of exp Services Inc.
Standard penetration tests were performed in the borehole at 0.75 m to 1.5 m depth intervals and soil
samples retrieved in accordance with ASTM 1586. The undrained shear strength of the cohesive soils
was determined by performing in-situ field vane tests as per ASTM 2573.
The bedrock was cored using the Nx-size core barrel. During core drilling of the bedrock, a careful record
was kept of any sudden drops of the drill rods, and quantity and colour of wash water return. A
monitoring well was installed in each borehole on completion and the borehole backfilled and capped.
All the soil samples retrieved were visually examined, logged and stored in plastic bags and identified.
Similarly, the rock core was visually examined, logged, placed in the core boxes and identified.
The locations and elevations of the boreholes were established by representatives of exp. The ground
surface adjacent to Borehole 1 drilled by Paterson during an environmental assessment of the site and
reported under Project E1561 dated March 1998 was used as the benchmark. Its elevation was taken as
98.9 m. It refers to the geodetic datum.
All the soil samples and rock cores were transported to the exp laboratory in the City of Ottawa. The soil
samples and rock cores were visually examined in the laboratory by a senior geotechnical engineer in
accordance with ASTM D-2488 and borehole logs prepared. The engineer also assigned laboratory
testing. The laboratory testing consisted of performing natural moisture contents on all the soil samples
and unit weight tests on selected samples. In addition, unit weight and unconfined compressive strength
tests were performed on selected rock cores.
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3

Subsurface Soil Condition

A detailed description of the geotechnical conditions encountered in the boreholes drilled at the site is
given on the boreholes logs, Figures 3 to 5 inclusive. The boreholes logs and related information depict
subsurface conditions only at the specific locations and times indicated. Subsurface conditions and water
levels at other locations may differ from conditions at the locations where sampling was conducted. The
passage of time also may result in changes in the conditions interpreted to exist at the locations where
sampling was conducted. It should be noted that the soil boundaries indicated on the boreholes logs are
intended to reflect approximate transition zones for the purpose of geotechnical design and should not be
interpreted as exact planes of geological change. The “Notes on Sample Descriptions” preceding
borehole logs form an integral part of this letter report and should be read in conjunction with this letter
report.
A review of Figures 2 to 4 indicates the following site stratigraphy in descending order.

3.1

Asphaltic Concrete/Concrete

Approximately 40 mm of asphaltic concrete was encountered in Borehole 1 and 50 mm in Borehole 2 and
3 drilled in the parking lot.

3.2

Sand and Gravel Fill

The asphaltic concrete is underlain by sand and gravel fill, which extends to 0.2 m to 0.6 m depth
(elevations 97.6 m to 98.3 m). The fill is loose (‘N’ values of 5). Its moisture content is 14 percent.

3.3

Sand Fill

The sand and gravel fill in Boreholes 1 and 2 is underlain by sand fill, which extends to 1.7 m (elevation
96.6 m) in Borehole 1 and to 1.3 m depth in Borehole 2 (elevation 97.0 m). The sand fill is loose to
compact (‘N’ values of 6 to 13). Its moisture content is 12 to 26 percent.

3.4

Clay

The sand fill in Boreholes 1 and 2 and the sand and gravel fill in Borehole 3 are underlain by clay, which
extends to 7.6 m to 8.9 m depth (elevations 89.4 m to 90.7 m). The clay has an upper desiccated crust in
Boreholes 2 and 3, which extends to 2.8 m depth (elevations 95.4 m to 95.5 m). The desiccated crust is
very stiff as indicated by its undrained shear strength of 180 kPa. Its moisture content and unit weight are
44 to 45 percent and 17.4 to 17.7 kN/m3 respectively.
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Beneath the desiccated crust in Borehole 2 and 3, and the sand fill in Borehole 1, the clay is firm to stiff
as indicated by its undrained shear strength, which varies from 38 kPa to 96 kPa. It has a moisture
content of 44 to 81 percent and a unit weight of 15.8 to 16.8 kN/m3.

3.5

Clayey to Sandy Silt Till

The clay in all the boreholes is underlain by clayey to sandy silt till, which extends to 9.8 m to 10.8 m
depth (elevations 88.5 m to 87.4 m). This stratum is loose to very loose in Borehole 2 (‘N’ value of 1 to 5)
and soft in Borehole 1 (‘N’ value of 4). Its moisture content is 12 to 25 percent.
The engineering properties of the various soils have been summarized on Table 1.

Table No. 1: Engineering Properties of Subsurface Soils

Soil Type
Sand and
Gravel Fill
Sand Fill
Desiccated
Clay
Clay
Clayey/Sandy
Silt Till

3.6

Natural Moisture
Content

Unit Weight

‘N’ Values

Unconfined
Compressive
Strength (kPa)
Range
Average

Range

Average

Range

Average

Range

Average

--

--

--

--

--

--

--

--

12-26

17

--

--

6-13

9

--

--

43-45

44

16.8-17.7

17.3

6-8

7

180-230

205

44-80

67

15.8-16.5

16.0

--

--

38-77

66

10-25

13

--

--

1-10

4

--

--

Limestone Caprock

The sandy silt till in Borehole 3 is underlain by limestone caprock, which extends to 11.7 m depth
(elevation 86.5 m). The limestone contains occasional siltstone seams.

3.7

Shale Bedrock

The limestone caprock in Borehole 3 is underlain by shale bedrock of Billings Formation, which extends
to 14.7 m depth (elevation 83.5 m). The shale contains occasional siltstone seams. A Total Core
Recovery (TCR) and Rock Quality Designation (RQD) of 52 to 100 percent and 27 to 95 percent
respectively was encountered when core drilling the bedrock. On this basis, the bedrock may be
classified as of poor to excellent quality.
Two unit weight and unconfined compressive strength tests were performed on the rock cores for
Borehole 3. The test results are given on Table 2.
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Table No. 2: Unconfined Compressive Strength of Shale Bedrock
Borehole No.
3

Rock sample depth
(m)
12.8 – 12.93
13.4 – 13.5

Compressive Strength
(MPa)
32.0
8.0

Unit Weight of
Bedrock kg/m3
2660
2459

A review of Table 2 indicates that the unconfined compressive strength of the rock cores varies from
8.3 MPa to 32 MPa. Based on these values, the rock core can be classified with respect to its intact
strength as weak to medium strength (Canadian Foundation Engineering Manual, 4th edition, 2006). The
unit weight of the rock varies from 2459 to 2660 kg/m3.
The shale bedrock at the site is prone to deterioration when exposed to the elements. It also heaves due
to a complex mechanism caused in part by bio-oxidation of sulphides in the rock, which then react with
calcite seams to form expanding gypsum. This occurs when oxygen is permitted to enter the rock,
usually by lowering of the groundwater table and is accelerated by the pressure of heat.

3.8

Groundwater Table

Water level observations were made in the monitoring wells installed in the boreholes subsequent to
completion of the drilling. Water level observations indicate that the groundwater table at the site is at 7.1
m to 8.7 m depth (elevations 89.5 m to 91.2 m). However, it is feasible that the groundwater table had
not stabilized during the relatively short time interval over which the observations were made.
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4

Foundation Considerations

Construction of the proposed high-rise building with five to six basements using conventional perimeter
and underfloor drains would result in lowering the groundwater table to the founding level. Lowering the
groundwater table would result in an increase in the stresses on the clay. This may have an adverse
effect on structures and services in the vicinity of the site due to consolidation and settlement of the clay.
It is therefore considered that from a geotechnical perspective, the proposed sub-structure would likely
have to be designed as a reinforced concrete waterproof tank capable of withstanding lateral earth and
water pressure as well as uplift hydrostatic pressure. The exception to this would be if a detailed
geotechnical investigation is undertaken at the site and it can be proven that lowering of the groundwater
table will not adversely impact the structures and services in the vicinity of the site.
The design founding level or construction loads were not available at the time of writing this report.
However, with the proposed 5 or 6 basement levels, the proposed structure will be founded at a depth of
15 m or 18 m (elevations 83.0 m or 80 m) approximately below the existing ground surface. The bedrock
at the site is expected at elevations 82.0 m to 86.5 m.

4.1

Spread and Strip Footings

If a detailed geotechnical investigation reveals that permanently lowering the groundwater table will not
adversely impact surrounding structures and services, the proposed building may be founded on spread
and strip footings set on shale bedrock. In the case of five basement levels, the founding level is
expected to be above the shale bedrock in the vicinity of Borehole 1 and sub-excavation may be required
to shale bedrock. The structure with six basement levels is expected to be entirely below the bedrock
level. Footings founded on the shale bedrock may be designed at ULS bearing pressure of 1.0 MPa to
3.0 MPa depending on the amount of inspection and testing undertaken during construction.
As indicated in the previous section, the Billings Shale is prone to swelling under certain conditions of
heat and humidity. It is also prone to rapid deterioration especially from below the water table when
exposed to the elements. Therefore, the bedrock exposed in the footing beds should be cleaned of any
soil or deleterious materials and covered with a skim coat of concrete within hours of its first exposure.
Alternatively, the shale surface may be kept wet at all times.
For reasons given previously, the concrete for the footings should be poured flush with rock surface.
Alternatively, the shale exposed in the sides of footing trenches may be sealed by spraying gunnite.
Settlements of the structure founded on spread and strip footings set on the shale bedrock are expected
to be less than the normally tolerated limits of 25 mm total and 19 mm differential movements.
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4.2

Raft Foundation

If the structure is to be designed as a waterproof tank, it may be founded on a raft foundation. In this
case with five basement levels, bedrock may not be present at the founding level all over the site. The
bedrock is expected to be deeper than the founding level in the vicinity of Borehole 1. In this case, it will
be necessary to sub-excavate this area down to the bedrock and backfill the excavation with 5.0 MPa
concrete to the founding level. The raft founded on the shale bedrock may be designed using factored
geotechnical resistance at ULS of 1,000 kN/m3. Although a higher factored geotechnical resistance at
ULS will be available at the site, it is unlikely that this would be required for raft foundation. Settlement of
the raft foundation is expected to be less than 15 mm.
A review of the footing beds or the bedrock at the founding level would be required to ensure that the
footing beds or the excavation for the raft foundation have been prepared satisfactorily.
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5

Floor Slabs and Drainage Requirements

If it is determined that de-watering of the site will not adversely affect the surrounding structures and
services and that the proposed structure can be founded on spread and strip footings, the lowest level
floor of the proposed building may be constructed as slab-on-grade provided it is set on a bed of well
compacted 19 mm clear stone at least 300 mm thick placed on natural undisturbed soils or on well
compacted engineered fill. The clear stone would prevent the capillary rise of moisture to the floor slab.
Adequate saw cuts should be provided in the floor slab to control cracking.
In this case, perimeter as well as underfloor drains would be required for the proposed building. The
underfloor drainage system may consist of 100 mm diameter perforated pipe or equivalent placed in
parallel rows at 5.0 m to 6.0 m centres and at least 300 mm below the underside of the floor slab. The
drain should be set on 100 mm of pea gravel and covered on top and sides with 150 mm of pea gravel
and 300 mm of CSA Fine Concrete Aggregate (Figure 5). The perimeter drains may also consist of 100
mm diameter perforated pipe set on the footings and surrounded with 150 mm of pea gravel and 300 mm
of CSA Concrete Aggregate. The perimeter and underfloor drains should be connected to separate
sumps so that at least one system would be operational should the other fail. The subsurface walls
should be adequately damp proofed.
The Shale Bedrock is known to heave due to a complex mechanism caused in part by the bio-oxidation of
sulphides in the rock which then react with the calcite seams to form expanding gypsum. This occurs
when oxygen is permitted to enter the rock, usually by lowering the water table. Cracking of the floor slab
due to heaving of the shale has occurred in some structures in Ottawa. It is therefore recommended that
the water table at the site should be maintained above the shale surface. The invert of the drains should
be set at least 150 mm above the shale bedrock surface. In addition, a mud coat of concrete at least 75
mm (3 inches) thick should be placed on the surface of the shale as a seal prior to placement of the
granular fill. Weep holes should be provided in the skim concrete layer to facilitate drainage. Any
granular fill to be placed under the floor slab should be compacted to at least 98 percent of the Standard
Proctor Maximum dry density. Any elevator pits and sumps should be constructed as water tight
structures instead of trying to locally depress the groundwater table around them, which may result in
dewatering of the shale.
If lowering of the groundwater table would adversely impact existing structures and services, the building
would have to be founded on a raft slab. In this case, the raft slab should be capable of withstanding
uplift hydrostatic pressure and the foundation walls lateral earth and hydrostatic pressure. The
foundation walls and the raft slab should be waterproofed to prevent seepage of water into the
basements.
The finished exterior grade should be sloped away from the building to prevent surface ponding of water
close to the exterior walls.
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6

Lateral Earth Pressure against Subsurface Walls

6.1

Drained Backfill

If the groundwater table at the site can be lowered without impacting the neighboring structures and
services, the subsurface walls may be designed to resist lateral earth pressure only. In this case the
subsurface walls should be backfilled with free draining material, such as OPSS Granular B, Type II and
equipped with a permanent drainage system to prevent the buildup of hydrostatic pressure behind the
wall. The walls will be subjected to lateral static and dynamic (seismic) earth forces.
For preliminary design purposes, the lateral static earth thrust against the subsurface walls may be
computed from the following equation:

where

P

=

K0 H (q + ½ H)

P

=

lateral static earth thrust acting on the subsurface wall; kPa

K0

=

lateral earth pressure coefficient for ‘at rest’ condition for Granular B Type II
backfill material = 0.5



=

unit weight of free draining granular backfill; Granular B Type II = 22 kN/m3

H

=

depth of interest below final grade behind wall, m

q

=

surcharge load, kPa

(i)

The lateral seismic earth thrust (dynamic thrust) may be computed from the equation given below:
∆PE = H2

where ∆PE

=

Ah
g

Fp + Hq

Ah F p

( ii)

g

resultant soil dynamic thrust due to seismic activity; kN/m

ah

=

pseudo-static horizontal acceleration, ah=0.32 g (Ottawa)

Fp

=

dimensionless dynamic thrust factor, (Wood, 1973) = 1.0



=

unit weight of free draining granular backfill; Granular B Type II = 22 kN/m3

H

=

height of backfill behind wall, (m)

The lateral dynamic earth thrust should be assumed to act at 0.6 H from the bottom of the wall.

6.2

Undrained Backfill

If the subsurface structure is designed as a water tight tank, the foundation walls should be designed to
withstand lateral earth as well as water pressure. The raft slab should be designed to withstand uplift
hydrostatic pressure.
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The foundation walls should be designed to withstand static lateral earth as well as full hydrostatic
pressure. For this purpose, the highest groundwater table at the site should be assumed to coincide with
the ground surface. The lateral static thrust on the subsurface walls due to earth and water pressure may
be computed from the expression:
p

=

½k H2+kqH + ½wH2

where p

=

lateral static thrust due to earth and water pressure, kN/m

k

=

lateral earth pressure coefficient at rest, assumed to be 0.5.



=

12 kN/m3 is the estimated submerged unit weight of the soil and

q

=

is an allowance for surcharge, kPa

H

=

height of subsurface wall, m

w =

(iii)

unit weight of water (9.8 kN/m3)

In addition to the static earth and water pressures, the subsurface walls would be subjected to dynamic
thrust from the soil as well as hydrodynamic thrust during a seismic event. The soil dynamic thrust (∆Pe)
may be computed from the equations given below:
∆PE

= H2

Ah
g

Fp + Hq

AhFp

g
Where all the terms have previously been described for equation (ii)

(iv)

The hydrodynamic thrust (Pw) may be computed for the equation given below:
Pw

=

where Pw =

7
12

ah
g

w

H2

(v)

hydrodynamic thrust in kN/metre of wall

ah =

pseudo static horizontal acceleration = 0.32 g

w =

unit weight of water, kN/m3

H

height of wall, metres

=

Both ∆Pe and Pw should be assumed to act at 0.6 H from the bottom of the basement.
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7

Excavation

Excavation at the site will be undertaken to a depth of 15.0 m to 18.0 m below the existing ground surface
for construction of five or six basement levels respectively. It will extend within 6.0 m of the Nepean
Street curb on the north side, within 2.0 m of the property boundary on the west side, within 3.0 m of the
property boundary on the south side, and will abut the existing building on the east side. The excavation
will extend through the fill, clay, till into the bedrock. It will be up to 6.0 to 11.0 m below the groundwater
table depending on number of basements incorporated in the design.
Excavation at the site must comply with the latest version of Ontario Occupational Health and Safety Act,
1991. Excavation in the overburden would have to be supported. Excavation of the overburden may be
undertaken by conventional mechanical equipment. Depending on the proximity of the excavation to any
existing structures or services, underpinning of these structures may be required.
Excavation of the bedrock may be undertaken with near vertical sides. The bedrock may be excavated
using blasting or by mechanical equipment. It would be desirable to undertake excavation of the bedrock
using mechanical equipment (e.g. hoe rams) instead of blasting to prevent damage to the existing and
neighboring structures. In order to prevent any damage to the surrounding structures and services, the
blasting operations, if undertaken, would have to be carefully planned and closely monitored. It is
recommended that the blasting contractor should retain the services of a blast specialist to provide him
with a blasting plan. The contractor should have a licensed blaster on site at all times during the blasting
and a vibrations engineer on retainer. Prior to commencement of the blasting operations, the contractor’s
proposed plan should be reviewed by this office.
A condition survey of all the existing structures and services in the vicinity of the site should be
undertaken prior to commencement of construction. Vibration monitoring should be carried out at the
property boundaries and in the adjacent structures during blasting operations. Vibrations should be
limited so that there will be no damage to the existing structures.
As indicated previously, the shale bedrock, if dewatered, and exposed to the elements is susceptible to
deterioration. It is therefore recommended that the shale bedrock at the founding level should be cleaned
of any soil or deleterious materials and covered with a mud slab of lean concrete within hours of its first
exposure. Alternatively, the shale surface may be kept wet at all times until concrete for the footing is
poured. The concrete for the footings should be poured flush with excavations in the bedrock. If this is
not possible, the sides of the excavations in the shale bedrock may be sealed with gunnite. A condition
survey of all the structures in the vicinity of the site would be required prior to commencement of the
excavation work.

7.1

Excavation with Site De-watering

The type of support required to the excavation sides in the overburden will depend on whether the site
can be de-watered without impacting neighboring structures and services. If the site can be de-watered,
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the excavation support may comprise of shoring consisting of steel H soldier piles socketed into bedrock
on timber lagging. Depending on the type of foundations and the founding depth, the structure currently
located on the site may have to be underpinned.
In this case, it should be possible to collect any water entering the excavation in perimeter ditches and
pumping from sumps. It is possible that additional localized sumps may be required in areas where the
seepage is more extensive. It is noted that permit to take water may be required from Ontario Ministry of
the Environment if the quantity of water to be pumped exceeds 50,000 litres per day. A pump test would
be required to estimate the quality of water that would have to be pumped from the excavation(s). In
addition, permission to discharge the groundwater into the sewer may be required from the City of
Ottawa.

7.2

Excavation without Site De-watering

If the site de-watering study indicates that lowering of the groundwater table will adversely affect
neighboring structures and services, the structure would have to be designed as a water tight tank. In
this case, construction would have to be undertaken in such a manner that the site does not need dewatering. In this case, it would be necessary to install a continuous integral secant pile wall socketed into
the bedrock to prevent seepage of water into the excavation.
Secant pile walls consist of overlapping concrete piles that form a strong water tight barrier. They can be
constructed with conventional drilling method. Secant pile walls typically include both reinforced primary
and un-reinforced secondary piles. The primary piles overlap the secondary piles, with secondary piles
essentially acting as concrete lagging. The reinforcement in the primary piles generally consists of rebar
cages or steel beams. The end result is a continuous intersecting line of concrete piles that can be
placed before any excavation is performed.
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8

Backfilling Requirements and Suitability of OnSite Soils for Backfilling Purposes

Conventional backfill against the subsurface walls and backfill in footing and service trenches inside the
building should be free draining granular material preferably conforming to the Ontario Provincial
Standard Specifications (OPSS) for Granular B, Type II. It should be placed in layers not exceeding 150
mm in thickness and compacted to 95 percent of standard Proctor maximum dry density.
The backfill in footing trenches, service trenches outside the building, should be compactible i.e. free of
organics and debris and with natural moisture content which is within two percent of the optimum value.
It should also be placed in thin lifts and compacted to 95 percent of the standard Proctor maximum dry
density.
The majority of the fill required to backfill footing trenches, service trenches and against the subsurface
walls would have to be imported and should preferably conform to the OPSS requirements for Granular
B, Type II.
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9

Seismic Site Classification

The subsoil and groundwater information at the site has been examined in relation to Section 4.1.8.4 of
the Ontario Building Code (OBC) 2012. The subsoil at the site comprises of surficial fill, silty clay, till and
shale bedrock. It has been recommended that the proposed structure with five to six basement levels
should be founded on shale bedrock. Shear-wave velocity measurements were not undertaken for the
preliminary report. Therefore, the current classification of the site would be Class C since the Code does
not allow a site to be classified as Class A or B unless shear-wave velocity measurements are
undertaken at the site. However, this classification can likely be raised to Class B or A depending on the
results of shear-wave velocity measurements at the site.
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10 General Comments
It is noted that an additional geotechnical investigation would be required at the site. The purpose of this
investigation would be to assess the impact of site de-watering on adjacent structures and services. The
results of this study will also govern design and construction methodology for the proposed structure. In
addition, the type of foundations of the existing building and its founding level would have to be
investigated.
A pump test would be required to estimate the quality of water that would be pumped from the site if
dewatering of the site is feasible.
The information contained in this report is not intended to reflect on environmental aspects of the soils.
We trust that this information is satisfactory for your purposes. Should you have any questions, please
contact this office.
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