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WSP Canada Inc. (WSP) has been retained to provide geotechnical engineering services for the proposed 

Queensway-Carleton Hospital expansion, located in Ottawa, Ontario (the Site). 

It is understood that the Queensway Carleton Hospital (QCH or “Client” herein) requires geotechnical information 

to support design and construction of several new building elements attached or adjacent to existing hospital 

structures, a proposed free-standing parking garage, and access road upgrades, as shown on the attached Site 

Plan (Figure 1). The Site Plan also presents the location of 16 boreholes proposed by the Client, to be reviewed 

by WSP in the context of the proposed development and available historical information.  This Technical 

Memorandum presents the results of our geotechnical desktop review and gap analysis, and our 

recommendations for the detailed investigation program. 

WSP (including former Golder Associates Ltd. and McRostie Genest St-Louis acquisitions) previously completed 

several investigations within the Queensway-Carleton Hospital campus. The following information was considered 

most relevant: 

 Report prepared by Golder Associates titled “Geotechnical Background Information 2009, Queensway-

Carleton Hospital, Baseline Road, Ottawa, Ontario”, dated August 10, 2009 (Report No. 07-1121-0002

(9000)). This Golder report also contains borehole logs from McRostie Genest report SF-1177A.

 Report prepared by Golder Associates titled “Report on Preliminary Geotechnical Investigation, Faculty

Development Plan – Part 3A, Queensway-Carleton Hospital, Baseline Road, Ottawa, Ontario”, dated

October 29, 2008 (Report No. 07-1121-0002 (7000)).

The historical reports document 99 borehole and test pit logs completed on site between 1968 and 2008. A plan 

summarizing the historical borehole and test pit locations is attached as Figure 2. Borehole and test pit logs are 

appended. 

In general, subsurface conditions beneath the QCH site include a layer of topsoil/fill underlain by silty sandy 

and/or clayey deposits with variable amounts of sand and silt. This material is underlain by sandy glacial till over 

the dolostone bedrock of the Beekmantown Group. 

The following sections provide a discussion on each proposed expansion feature from a geotechnical perspective, 

including an information gap analysis and commentary on geotechnical investigation requirements. 
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Parking Garage 

A new free-standing parking garage, rectangular in shape, approximately 35 x 75 m, is proposed to be built north 

of the existing parking garage. A grassy area with trees and paved bike lanes currently exists in the footprint area. 

Design review is required to determine the number of underground levels planned, if any. 

WSP found records for five boreholes and test pits completed near the proposed footprint area: 

- TP97-1: located slightly outside and north of the proposed area.

- TP97-2: located at the eastern limit of the proposed area.

- TP97-3: located in the western half of the proposed area.

- BH07-04: located slightly outside and southwest of the proposed area.

- BH07-06: located in the western half of the proposed area.

Based on the borehole and test pits logs, the ground elevation is mostly flat and varies between about 76.9 and 

77.7 metres above mean sea level (masl), per a geodetic datum. 

Subsurface materials are consistent with other areas of the QCH site. 

Topsoil, where encountered, was approximately 150 to 450 mm thick. 

Fill material was encountered in three of the historical testholes and consisted primarily of sand with variable 

amounts of silt and gravel. FilI extended to depths varying between approximately 0.6 and 0.9 m (76.4 to 76.0 

masl). No SPT ‘N’ values were taken within the fill layer to assess relative compactness. 

The (presumed native) granular deposit was encountered in three of the testholes and consisted primarily of 

compact silt and sand at varying amounts. It extended to depths varying between about 0.6 to 1.2 m (i.e., 76.9 to 

75.9 masl). An SPT ‘N’ value of 19 was noted within this layer. 

A cohesive soil deposit was reported in all five testhole records and was described as hard to firm clay to silty clay 

with loose sand seams. At the boreholes, the deposit extended to depths varying between about 3.7 and 4.1 m 

(i.e., 73.5 to 72.8 masl). Penetrometer readings were taken and reported undrained shear strengths of between 

260 to 400 kPa. No in situ torque vane tests were taken, which more definitively measure the shear strengths of 

cohesive soils. 

The glacial till, where encountered, was reported to contain very loose to loose silt and sand in varying amounts, 

with SPT ‘N’ values of between 2 and 5. Results are suggestive of potential disturbed material sampling; 

conditions should be tested and reaffirmed in the proposed updated study. The till deposit extended to a 

maximum depth of approximately 5.5 m. 

Bedrock was cored and identified as grey dolostone and was encountered at depths approximately 4.4 and 5.5 m 

(i.e., 72.7 to 71.4 masl). Test pits extended to a maximum depth of 2.2 m without noting any refusal. Dolostone 

was core sampled at borehole BH07-04 to a depth of 7.7 m (69.2 masl), noting an RQD varying between 51 to 

63% (Fair quality). 

Groundwater was noted at a depth of 4.4 m (72.1 masl) at borehole BH07-04 during drilling (no piezometer 

reading available). No groundwater seepage was noted in any test pits. 
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The following table summarizes identified information gaps that are relevant to the geotechnical design of the 

proposed parking garage. 

Table 1 – Information Gap Analysis – Parking Garage 

Gap No. Description of Information Gap Degree of Importance 

1 Available borehole and test pit logs date from 1997 and 2007. 
Information on any excavation, construction or grade raise that 
might have happened since then is not readily available. The exact 
field work methodology of past investigations is unknown. A refresh 
of the subsurface condition information at the site is recommended. 

High 

2 Qualities and characteristics of the overburden soil across the 
proposed area are limited. 

- Limited number of SPT ‘N’ values.

- Overburden thickness across the proposed area is limited.

- Further testing is recommended to assess the extent of
very loose to loose soils.

Moderate 

3 Limited information exists regarding the depth and characteristics 
of the bedrock underlying the site. 

- Only one borehole (BH07-04) included rock coring,
however, the borehole is located outside the proposed
area.

- Bedrock was reported as only Fair quality; depth to Good
to Excellent bedrock depth is unknown and may be
applicable to the design of deep foundations for the
structure.

Moderate 

4 Groundwater levels/gradient across the proposed area are 
unknown. 

- The only water level depth available was taken in an open
hole during drilling in 2007.

Moderate 

5 Laboratory testing information is limited to non-existent. 

- No records of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate 

6 Soil corrosion potential is unknown at the proposed area (sulphate 
damage to concrete elements and corrosion potential to buried steel 
elements). 

Moderate 

7 Accuracy of existing topographic information is unknown. Low 

As per the attached plan, three additional boreholes are proposed to be advanced around the location of the new 

parking garage. 
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Materials Management Addition 

A new single story (one-level) Materials Management Addition, rectangular in shape, approximately 45 x 60 m, is 

proposed to be built north of the existing main hospital building, at the location of the existing materials loading 

area. 

WSP found records of fourteen boreholes that were completed around the proposed area: 

- BH72-16: located at the southern limit of the proposed area.

- BH91-1 to BH91-4: located along the eastern limit of the proposed area.

- BH98-3: located in the southwestern corner of the proposed area.

- BH04-08: located in the southwestern corner of the proposed area.

- BH04-09: located in the south center of the proposed area.

- BH04-10: located in the east side of the proposed area.

- BH04-11: located in the southwestern corner of the proposed area.

- BH04-12: located in the south center of the proposed area.

- BH04-13: located in the southeastern corner of the proposed area.

- BH05-8: located in the northeast side of the proposed area.

- BH07-10: located in the northeast side of the proposed area.

Based on the borehole logs, the ground elevation is mostly flat and varies between about 73.9 and 75.6 masl, 

except at borehole BH72-16 where the ground elevation was 77.6 masl, indicating that a cut might have 

happened in the area after 1972. 

In general, the subsurface conditions consisted of topsoil or asphalt and/or fill, underlain by granular and/or 

cohesive soil deposits, underlain by glacial till and dolostone bedrock (typical site profile). 

Topsoil, where encountered, was approximately 300 mm thick. 

A pavement structure was encountered in most boreholes and extended to depths varying between about 0.9 to 

2.0 m (73.9 to 72.4 masl). It comprised asphalt layers overlying crushed limestone fill and sand and gravel fill; clay 

and pieces of rock and crushed stone were noted in the fill. SPT ‘N’ values varying between about 8 and 92 were 

noted, indicating loose to very dense fill layers, but more generally compact (high “N” values likely indicative of 

stoney inclusions). 

The granular deposit was encountered in two boreholes and consisted primarily of silt and sand in varying 

amounts. The deposit extended to a maximum depth of 1.5 m (i.e., 73.4 to 72.6 masl depending on location). An 

SPT ‘N’ value of 20 was noted within this layer, indicating it is a compact material. 

The cohesive soil deposit was encountered in six of the noted boreholes and comprised very stiff to soft sandy 

clay to silty clay with very fine sand seams. The deposit extended to depths varying between approximately 1.9 to 

4.6 m (i.e., 77.6 to 72.3 masl). A torque vane test was completed at borehole BH72-16 and reported an in situ 

undrained shear strength of approximately 70 kPa. The moisture content of material sampled in borehole BH72-

16 varied between approximately 30 to 50% based on laboratory tests (inferred to be wetter than the plastic limit 

for this material). 
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The glacial till was encountered in five boreholes and was predominantly sandy textured according to the logs. 

The till extended to depths varying between approximately 1.6 and 5.4 m (i.e., 73.0 to 72.3 masl), and was 

described as medium dense to dense. 

Bedrock sampled in borehole cores comprised grey dolostone and was encountered at depths varying between 

about 1.5 and 5.4 m (i.e., 73.1 to 72.2 masl). The bedrock was cored at boreholes BH72-16, BH04-10 to BH04-

12, and BH05-8 to depths varying between about 3.1 to 6.9 m (71.1 to 70.6 masl), with reported core recovery 

ranging between 80 to 100%. 

Groundwater levels were reported in boreholes BH72-16, BH98-3, BH04-09 to BH04-13 and BH05-8, and varied 

between elevation 72.8 to 73.1 masl, except at borehole BH72-16 which reported a groundwater elevation of 76.0 

masl. 

The following table summarizes identified information gaps that are relevant to the geotechnical design of the 

proposed materials management addition. 

Table 2 – Information Gap Analysis – Materials Management Addition 

Gap No. Description of Information Gap Degree of Importance 

1 Available borehole logs date from 1972 to 2007. Information on any 
excavation, construction or grade raise that might have happened 
since then is not readily available. The exact field work methodology 
of past investigations is unknown. A refresh of the subsurface 
condition information at the site is recommended. 

High 

2 Qualities and characteristics of the overburden soil across the 
proposed area are limited.  

- Only one SPT ‘N’ value available for the granular deposit.

- Only one shear strength test is available for the cohesive
deposit.

- Further testing is recommended to assess the extent of
reported loose or soft soils.

Moderate 

3 Limited information exists regarding depth and characteristics of the 
bedrock underlying the site. 

- No RQD values available.

- The extent of weathered bedrock is unknown.

Moderate 

4 Laboratory testing information is limited to non-existent. 

- No records of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate 

5 Soil corrosion potential is unknown at the proposed area (sulphate 
damage to concrete elements and corrosion potential to buried steel 
elements). 

Moderate 

6 The reuse potential of existing pavement structure fills is unknown. Low 

7 Accuracy of existing topographic information is unknown. Low 
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As per the attached plan, three additional boreholes are proposed to be advanced around the location of the new 

Materials Management Addition. 

Temporary Loading Dock 

A new Temporary Loading Dock, with an “L-shape” approximately 22 x 22 m in area, is proposed to be built 

southwest of the existing QCH Cancer Centre. The Temporary Loading Dock is to be connected to the west of the 

re-aligned materials loading area. 

WSP found records of three boreholes that were completed around the area of this proposed structure: 

- BH72-13: located slightly outside the northwestern corner of the proposed area.

- BH72-20: located at the northeastern corner of the proposed area.

- BH07-7: located at the northwestern corner of the proposed area.

Based on the borehole logs, the ground elevation varies between about 74.8 and 76.6 masl. 

In general, the subsurface conditions at boreholes BH72-13 and BH72-20 comprised topsoil underlain by a 

cohesive deposit, granular deposit / glacial till layer, and dolostone bedrock. At borehole BH07-7 pavement 

structure was found directly overlying the bedrock. 

Topsoil, where encountered, was clayey and approximately 300 mm thick. 

The noted pavement structure extended to a depth of 2.2 m (72.6 masl) and comprised asphalt overlying crushed 

stone fill and compact to loose sand and gravel fill with pieces of crushed limestone. 

A cohesive deposit comprising very stiff to soft sandy clay to silty clay with very fine sand seams was found to 

depths of between about 1.5 and 4.3 m (i.e., 74.6 to 72.2 masl). Torque (shear) vane tests were completed and 

reported undrained shear strengths of between 35 to 70 kPa for the in-situ material. Moisture content varied 

between approximately 25 to 55% in laboratory test samples. 

The granular deposit was only encountered in borehole BH72-13 and consisted of loose to medium dense silty 

fine sand with little gravel. This material extended to a maximum depth of 3.3 m (72.8 masl) and is loose to 

compact based on a SPT ‘N’ value of 12. 

Glacial till was only encountered in borehole BH72-20 and comprised dense sandy silty gravel. The till extended 

to a depth of 5.0 m (71.6 masl) and a SPT ‘N’ value of 40 was reported for this layer. 

Dolostone bedrock was encountered at depths varying between about 2.2 and 5.0 m (i.e., 72.8 to 71.6 masl) and 

was cored to depths varying between about 3.7 to 6.5 m (i.e., 71.3 to 70.1 masl). Reported core recoveries varied 

between 87 and 100% and reported RQD varied between 47 and 100% (indicating Poor to Excellent quality 

material). 

Groundwater elevations were measured in boreholes BH72-13 and BH72-20 between approximately 75.2 and 

75.7 masl. 

The following table summarizes identified information gaps that are relevant to the geotechnical design of the 

proposed temporary loading dock. 
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Table 3 – Information Gap Analysis – Temporary Loading Dock 

Gap No. Description of Information Gap Degree of Importance 

1 Available borehole logs date from 1972 to 2007. Information on any 
excavation, construction or grade raise that might have happened 
since then is not readily available. The exact field work methodology 
of past investigations is unknown. A refresh of the subsurface 
condition information at the site is recommended. 

High 

2 Qualities and characteristics of the overburden soil across the 
proposed area are limited.  

- Limited number of SPT ‘N’ values.

- Available overburden thickness information across the
proposed area is limited. All existing boreholes are
towards the north of the proposed area.

- Further testing is recommended to assess the extent of
loose and soft soils.

Moderate 

3 Limited information exists regarding depth and characteristics of the 
bedrock underlying the site. 

- All existing boreholes are towards the north of the
proposed area.

Moderate 

4 Groundwater levels/gradient across the proposed area are 
unknown. 

- Available water levels information date from 1972.

Moderate 

5 Laboratory testing information is limited to non-existent. 

- No records of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate 

6 Soil corrosion potential is unknown at the proposed area (sulphate 
damage to concrete elements and corrosion potential to buried steel 
elements). 

Moderate 

7 The reuse potential of existing pavement structure fills is unknown. Low 

8 Accuracy of existing topographic information is unknown. Low 

As per the attached plan, two additional boreholes are proposed to be advanced around the location of the 

temporary loading dock. 

Emergency Department Addition 

A new Emergency Department Addition, also ‘L’ shaped and approximately 60 x 100 m in area, is proposed to be 

built east of the main hospital building, at the location of the existing eastern paved entrance and paved access 

lane. An ambulance parking area is to be built northeast of the proposed Emergency Department Addition. 
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WSP found records of five boreholes that were completed around the proposed area: 

- BH72-12: located at the northwestern corner of the proposed area.

- BH98-4: located slightly outside the southeastern corner of the proposed area.

- BH05-1 to BH05-3: located along the northern limit of the proposed area.

Based on the borehole logs, the ground elevation varies between about 76.6 and 78.6 masl. 

Subsurface conditions consisted of topsoil or asphalt and/or fill, underlain by a cohesive soil deposit, glacial till, 

and bedrock. 

Topsoil, where encountered, was clayey and approximately 150 to 300 mm thick. 

The pavement structure was encountered in three boreholes and extended to depths varying between about 0.3 

to 1.5 m (i.e., 76.7 to 76.4 masl). Pavement structure comprised asphalt overlying crushed stone fill and/or sand 

and gravel fill. 

Clayey fill with topsoil was encountered in boreholes BH05-1 to BH05-3 to depths varying between about 1.5 to 

3.0 m (i.e., 75.6 to 74.5 masl). 

The cohesive deposit comprised hard to relatively soft sandy clay to silty clay with fine sand seams and extended 

to depths varying between 5.0 and 9.0 m (i.e., 72.6 to 69.6 masl). Torque (shear) vane tests were completed at 

select locations and reported undrained shear strengths varying between about 220 to 40 kPa. Pocket 

penetrometer readings in similar sampled materials widely varied between 400 and 20 kPa. Moisture content 

ranged between approximately 40 and 55% based on laboratory tests. 

The glacial till was only encountered in borehole BH05-3 and consisted of very dense sandy textured material. 

The till was encountered at a depth of 9.0 m (69.0 masl) and was approximately 600 mm thick at this borehole 

location. 

Dolostone bedrock was encountered at depths varying between approximately 5.0 and 9.6 m (i.e., 72.1 to 69.0 

masl), and was core sampled to depths of approximately 6.5 to 11.1 m (i.e., 70.6 to 67.4 masl). Core recoveries 

varied from between 93 to 95%. 

Groundwater elevations were measured in all five boreholes between approximately 74.6 and 75.7 masl. 

The following table summarizes identified information gaps that are relevant to the geotechnical design of the 

proposed emergency department addition. 
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Table 4 – Information Gap Analysis – Emergency Department Addition 

Gap No. Description of Information Gap Degree of Importance 

1 Available borehole logs date from 1972 to 2005. Information on any 
excavation, construction or grade raise that might have happened 
since then is not readily available. The exact field work methodology 
of past investigations is unknown. A refresh of the subsurface 
condition information at the site is recommended. 

High 

2 Qualities and characteristics of the overburden soil across the 
proposed area are limited.  

- Extent of clay fill.

- Further testing is recommended to assess the extent of
soft soils.

Moderate 

3 Limited information exists regarding depth and characteristics of the 
bedrock underlying the site. 

- The bedrock elevation appears variable across the
proposed location.

Moderate 

4 Laboratory testing information is limited to non-existent. 

- No records of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate 

5 Soil corrosion potential is unknown at the proposed area (sulphate 
damage to concrete elements and corrosion potential to buried steel 
elements). 

Moderate 

6 The reuse potential of existing pavement structure fills is unknown. Low 

7 Accuracy of existing topographic information is unknown. Low 

As per the attached plan, three additional boreholes are proposed to be advanced around the location of the new 

emergency department addition. 

Urgent Care Centre Addition 

A new Urgent Care Centre addition (parallelogram shape, approximately 25 x 25 m) is proposed to be built at the 

southeastern corner of the main hospital building, at the location of the existing paved entrance. 

WSP found records of two boreholes and a test pit that were completed around the proposed area: 

- TP98-8: located at the southwestern corner of the proposed area.

- BH04-3: located at the western limit of the proposed area.

Based on the testhole logs, the ground elevation is mostly flat and varies between about 78.6 and 79.0 masl. 

In general, the subsurface conditions consisted of topsoil and/or fill, underlain by a cohesive deposit. 

The topsoil was encountered in TP98-8 and was approximately 250 mm thick. 
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The fill was encountered in both testholes and consisted of variable amounts of sand, clay, gravel and silt with 

debris. It extended to depths of 2.3 and 2.4 m (76.7 to 76.2 masl). Variable SPT ‘N’ values of 47, 12, 6, 11, and 10 

were noted within this layer. 

The cohesive deposit comprised stiff to soft clay to silty clay and extended to depths of approximately 3.1 to 5.1 m 

(i.e., 75.5 to 73.9 masl). A torque vane test was completed and reported an undrained shear strength of 

approximately 45 kPa. Pocket penetrometer readings in recovered split spoon samples varied widely between 

335 to 25 kPa. Moisture content was approximately 40% based on laboratory tests. 

At borehole BH04-3, auger refusal on probable bedrock was noted at approximately 9.5 m depth (69.5 masl). Test 

pit TP98-8 was terminated at 3.1 m depth (75.5 masl) without reaching refusal. 

A groundwater level elevation of 75.9 masl was measured at borehole BH04-3. 

The following table summarizes identified information gaps that are relevant to the geotechnical design of the 

proposed urgent care centre addition. 

Table 5 – Information Gap Analysis – Urgent Care Centre Addition 

Gap No. Description of Information Gap Degree of Importance 

1 Available borehole and test pit logs date from 1998 to 2004. 
Information on any excavation, construction or grade raise that 
might have happened since then is not readily available. The exact 
field work methodology of past investigations is unknown. A refresh 
of the subsurface condition information at the site is recommended. 

High 

2 Qualities and characteristics of the overburden soil across the 
proposed area are limited.  

- Limited number of SPT ‘N’ values.

- Overburden thickness across the proposed area is limited.
All existing boreholes are towards the west of the
proposed area.

- Further testing is recommended to assess the extent of
soft soils.

Moderate 

3 Limited information exists regarding depth and characteristics of the 
bedrock underlying the site. 

- Auger refusal depth available for one borehole only.

- No rock coring was conducted.

Moderate 

4 Groundwater levels/gradient information across the proposed area 
is limited. 

Moderate 

5 Laboratory testing information is limited to non-existent. 

- No records of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate 

6 Soil corrosion potential is unknown at the proposed area (sulphate 
damage to concrete elements and corrosion potential to buried steel 
elements). 

Moderate 

7 Accuracy of existing topographic information is unknown. Low 
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As per the attached plan, one additional borehole is proposed to be advanced around the location of the new 

urgent care centre addition. 

Realigned Loading Area 

The existing loading area is planned to be moved north to make place for the new materials management 

addition. 

WSP found records of one borehole that was completed around the proposed area: 

- BH07-12: located at the center of the proposed area.

Based on the borehole log, the ground elevation is approximately 77.4 masl. 

In general, the subsurface conditions are typical for the site and consist of topsoil overfill, underlain by a cohesive 

deposit, and a granular deposit. 

The topsoil was approximately 50 mm thick. 

The fill consisted of sand and gravel to 0.6 m (76.8 masl) and loose sandy silt with some clay and trace gravel to 

1.3 m (76.1 masl). An SPT ‘N’ value of 9 was noted within this layer. 

The cohesive deposit consisted of a very stiff to stiff silty clay with sand seams. It extended to a depth of about 2.7 

m (74.7 masl). 

The granular deposit consisted of loose to dense silty fine sand and extended to auger refusal at 4.0 m depth 

(73.4 masl). 

Auger refusal on probable bedrock was noted at approximately 4.0 m (73.4 masl) depth. 

A groundwater level elevation of 74.2 masl was measured in borehole BH07-12 (open hole measurement during 

drilling). 

The following table summarizes identified information gaps that are relevant to the geotechnical design of the 

proposed urgent care centre addition. 
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Table 6 – Information Gap Analysis – Realigned Loading Area 

Gap No. Description of Information Gap Degree of Importance 

1 Available borehole log dates from 2007. Information on any 
excavation, construction or grade raise that might have happened 
since then is not readily available. The exact field work methodology 
of past investigations is unknown. A refresh of the subsurface 
condition information at the site is recommended. 

High 

2 Qualities and characteristics of the overburden soil across the 
proposed area are limited.  

- Limited number of SPT ‘N’ values.

- Overburden thickness information across the proposed
area is limited.

- Further testing is recommended to assess the extent of
loose soils.

Moderate 

3 Limited information exists regarding depth and characteristics of the 
bedrock underlying the site. 

- Auger refusal depth available for one borehole only.

- No rock coring was conducted.

Moderate 

4 Groundwater levels/gradient information across the proposed area 
is limited. 

Moderate 

5 Laboratory testing information is limited to non-existent. 

- No records of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate 

6 Soil corrosion potential is unknown at the proposed area (sulphate 
damage to concrete elements and corrosion potential to buried steel 
elements). 

Moderate 

7 Accuracy of existing topographic information is unknown. Low 

As per the attached plan, one additional borehole is proposed to be advanced around the location of the realigned 

loading area. 

New Road System 

A new road system, approximately 400 to 500 m long, is proposed to be built on the west side of the QCH 

complex, connecting John Sutherland Drive at the north to Baseline Road at the south. A grassy area with trees 

and paved bike lanes exists at the proposed area. 

No available borehole records were found around the proposed area. 

As per the attached plan, three additional boreholes are proposed to be advanced along the location of the new 

road. 
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General Findings 

Based on the 2008 Golder report, corrosivity analyses on samples of the cohesive deposit and glacial till from 

boreholes BH08-302 and BH08-307 indicate that concrete made with Type GU Portland cement should be 

acceptable. The past performance of older existing foundations exposed at the time of the 2008 investigation 

would support this expectation. The results also indicate moderate levels of corrosivity for buried ferrous metals 

with significant variations over the site possibly affected in part by de-icing chemicals in parking areas. It is to be 

noted that the 2008 boreholes are not in the immediate location of any of the newly proposed features and that 

the corrosivity levels noted at these boreholes might not be representative of the entire QCH site 

Based on that same report, point load index tests carried out of the dolostone cores retrieved from the 2008 

investigation resulted in an average UCS of about 153 MPa, indicating a very strong R5 bedrock. It is to be noted 

that the 2008 boreholes are not in the immediate location of any of the newly proposed features. Based on the 

2009 Golder report, previous site investigations revealed soil-filled vertical joints or clefts at a few locations in the 

dolomitic bedrock. The infilling generally consisted of dense to very dense glacial till and the widths of the joints 

were found to range from about 100 to 600 mm. It was noted that removal of the bedrock at the site would require 

drill and blast techniques. 

Based on seismic Vertical Soil Profiling (VSP) completed in 2008 at borehole BH08-307, the shear wave velocity 

of the bedrock increases from about 1000 m/s at a depth of about 3 m to 2500 m/s at a depth of about 8 m. A Site 

Class A was given for footing type foundations bearing directly on the dolostone bedrock. Overburden shear wave 

velocities must be considered for shallower structures (e.g., slabs, pile caps) bearing on overburden. 

Based on the 2009 Golder report, the site has been considerably reworked at several locations over the years due 

to construction activities for additions to the QCH campus, which, according to the report, would explain the 

presence of areas with a significant amount of fill deposits. 

The 2009 Golder report indicated that one-storey slab-on-grade structures can generally be supported on 

conventional spread footings within the natural undisturbed clay soils. Heavier structures would require footings 

bearing on bedrock or deep foundation elements such as end bearing piles or caissons. The 2008 Golder report 

discussed geotechnical recommendations for the construction of a one- to four-level Surgical Addition to be built 

adjacent to the main existing building at its northwestern corner. The report noted that the existing structure was 

supported on concrete filled pipe piles driven to bedrock. The slab on the grade of the existing structure was 

based at a geodetic elevation of 79.25 m. The Surgical Addition was to be supported on footings placed directly 

on the dolostone bedrock. An excavation below the existing pile caps and adjacent to the existing pipe piles would 

have been required. The as-built pile driving records (McRostie Genest St-Louis, 1973-74), attached at the end of 

this document, indicate that the piles of the existing main building were driven to elevations varying between 

about 70.9 to 74.0 m, except pile 347A which was driven deeper to elevation 64.0 m. 

Recommended Geotechnical Program 

To close the above noted information gaps and provide geotechnical recommendations, a geotechnical 

exploration program should be carried out for the design and construction of the proposed features. The 16-

borehole plan proposed by the Client is considered adequate. Indeed, given the “age” of the available historical 

subsurface information, and given how scattered and inconsistent the information is across multiple boreholes 

and investigations, WSP could not justify reducing the number of proposed boreholes and the extent of the scope 
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of work. The extent of the expansion project across the QCH site, the presence of potentially significant amounts 

of fill, the presence of loose and soft soils, the variability of the bedrock profile, the limited information on the 

groundwater level and the lack of geotechnical laboratory information are all important factors to be considered 

and to be properly assessed for an efficient and safe design. 

The proposed drilling program includes: 

- Preparation of a health and safety plan.

- Request of public and private locates. This will include a site visit to layout the boreholes as per the plan. The

boreholes may be moved slightly from their original position to avoid drilling through underground services, to

facilitate drilling setup and/or to minimize damage to existing features (landscaping, sidewalks, pavement, etc.)

- The mobilization of a geotechnical drilling rig and qualified personnel.

- The drilling and sampling of 16 boreholes to auger refusal. Six boreholes will include 3 to 4.5 m rock coring to

sample and verify the bedrock condition at the location of the new parking garage and building additions.

- Soil will be sampled at regular depth intervals and in-situ testing including SPT and shear vane testing will be

completed in accordance with standard industry practices. Shelby tubes may be advanced in soft to firm clay

soils, if encountered, to collect relatively undisturbed samples. The entire field program will be supervised by a

qualified member of WSP’s geotechnical staff.

- Monitoring wells will be installed in up to 8 boreholes (6 in overburden soil, 2 in bedrock) to determine local

groundwater levels following completion of the drilling program. The water levels will be allowed to stabilize after

drilling for a period of approximately 2 weeks before groundwater readings are taken. Levels in existing monitoring

wells, if any, will also be checked.

- Laboratory testing program to obtain site-specific parameters required for geotechnical design

recommendations, including physical and chemical properties of site soils. Chemical testing (sulphate content,

pH, soil resistivity, and chloride content) will be carried out on three selected soil samples from the site to

determine the potential for sulphate attack and appropriate cement types per CSA A23.1, as well as the potential

for corrosion of buried steel elements (e.g. AWWA rating system).

Given the depth variability of the bedrock profile and considering the distance between all newly proposed project 

features and the historical VSP borehole BH08-307, additional shear wave velocity testing at the site may prove 

beneficial, especially if basement levels and/or deep foundations are to be considered for the building additions. If 

a proposed feature is not to be found directly on bedrock, the soil profile may dominate seismic behavior. The 

materials must therefore be accurately characterized. Indeed, based on the available information on the 

subsurface conditions at the Site, it is expected that Seismic Site Classes E to C would apply, depending on the 

location. Site-specific shear wave velocity measurements are required per NBCC (2020) and OBC (2019) for Site 

Classes A and B. WSP proposes to include additional VSP testing to the scope of work, at up to two of the sixteen 

proposed boreholes (BH24-03 and BH24-15), for an additional cost of $6,000 per borehole, to potentially justify a 

higher Site Class. Client approval of a scope change is required, as this testing was not anticipated prior to the 

desktop review. VSP testing requires that a 2’’ PVC pipe be installed and grouted in place in a borehole, with the 

pipe being encased in at least 6 m of rock to provide adequate results. 
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Environmental considerations are outside of the geotechnical scope of work.  These include the presence of rare 

or endangered species at the site and the presence of or proximity to Areas of Potential Environmental Concern 

(APECs) which may contain contaminated soils or groundwater. During drilling, WSP will make note of any 

potential contaminant indicators in the sampled material, such as discolouration, staining, sheens, odours, etc. 

Species at risk assessments and environmental site assessments can be completed by WSP if required, 

separately from the aforementioned proposed geotechnical investigation. 

Closure 

We trust that this desktop study provides sufficient information for your present requirements. If you have any 

questions concerning this study, please do not hesitate to contact the undersigned. 

Yours truly, 

WSP Canada Inc. 

J. Stephen Ash, P.Eng. P. Geo.

Senior Principal Geotechnical Engineer

Figure 2 - Historical Borehole Site Plan, Project No. 07-1121-0002, prepared by Golder, dated 
August 05, 2009 
Relevant Historical Testhole Logs 
As-Built Pile Driving Records, Report SF-1177B Part A and B, prepared by McRostie Genest St-
Louis, dated March 13, 1974 

https://wsponline-my.sharepoint.com/personal/yashika_jindal_wsp_com/documents/desktop/othmane/ca0033714.1722 - qch expansion - geoetchnical desktop study_jsa rev 2.docx 

Othmane Benkirane, MASc., ing., P.Eng. 

Geotechnical Engineer 

OB/SA/yj 

Attachments: Figure 1 – Site Plan 
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