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1.0 INTRODUCTION  

The Centre Block Project consists of three distinct design aspects which may either be 
constructed simultaneously or independently in parts.  The three distinct aspects include the 
Seismic Upgrade of the existing Centre Block building, a future Visitor Welcome Centre (VWC) 
and the proposed East Block Underground Services (EBUS) adjacent to the south and east sides 
of Centre Block. 

This report contains the following: 

• The results of a geotechnical borehole drilling investigation, and 
• The information contained in the August 2014 Stantec report titled “Draft Geotechnical Data 

Gap Analysis Centre Block Project Parliament Hill” updated to include the results of the 
recently completed borehole drilling investigation. 

It is understood that the Parliamentary Precinct Branch (PPB), a part of the PWGSC, is launching 
the Centre Block Project as part of the planning, design and implementation of the projects in 
the Long Term Vision and Plan (LTVP).  As part of the planning process for the Centre Block 
project, the intent of the proposed preliminary geotechnical investigation is to provide a basis 
for the development of concept stage options, to permit evaluation of geologic conditions on 
these options, and for each option to identify those areas for which there are not sufficiently 
detailed geotechnical data to permit the design to be developed for the next stage (design 
development stage). 

Stantec Consulting Ltd. carried out a data gap analysis in August 2014 (Stantec, 2014) in which 
geotechnical recommendations were provided for the proposed rehabilitation, based on the 
geotechnical data gathered from previous investigations. This report contains the information 
gathered following a geotechnical investigation based on the recommendations and 
suggestions provided in our August 2014 data gap analysis report.  The report also contains 
updated recommendations to reflect the additional geotechnical investigation results. 

Authorization to proceed was provided by Ms. Christine Oates and Mr. Daniel Haché of Public 
Works and Government Services Canada (PWGSC), under Contract No. EP764-150225/001/FE, 
on July 11th, 2014, and amended on November 4th, 2014, December 12th, 2014, and February 
27th, 2015. 

This report has been prepared specifically and solely for the Centre Block rehabilitation project 
which is described herein. 

2.0 PROPOSED DEVELOPMENT  

The subject site is the Centre Block, located on a promontory overlooking the Ottawa River 
between the West Block and the East Block on Parliament Hill. The Centre Block, built between 
1916 and 1927 to replace the original Centre Block building destroyed by fire, is a symbol of 
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Canada’s highly regarded Parliamentary system.  The Centre Block site and building in the 
Parliamentary Precinct is part of a designated National Historic Site and is also a Classified 
Federal Heritage Building.  As such, it is the intention of the Government of Canada to maintain 
the Centre Block in perpetuity. 

The Centre Block is founded on predominantly limestone bedrock with some veins of shale, with 
the majority of the foundations comprising poured unreinforced concrete walls bearing directly 
against bedrock. 

It is understood that the design stage of the Centre Block Project may include construction of 
the following: 

• A new full basement level beneath the entire Centre Block (likely about 4 m high); this will 
require blasting rock and underpinning of existing foundations and possibly new foundations; 

• Seismic upgrade (retrofit) of the Centre Block which has three distinct structural systems; 
• New Centre Block Vistor Welcome Centre (immediately south of Centre Block, full length 

beneath the entire paved area in front of the Peace Tower) -  excavation would be about 
150 m x 40 m in plan, extending 3 storeys below grade; 

• New East Block Visitor Welcome Centre, north-northwest of the East Block Building, 3 storeys 
below grade; 

• East Block Underground Services (EBUS) Building, 3 storeys below grade, north of East Block; 
and 

• Tunnels and shafts to connect the West Block Visitor Welcome Centre to Centre Block Visitor 
Welcome Centre to East Block Visitor Welcome Centre – tunnels anticipated to be about 20 
m below grade. 

3.0 SCOPE OF WORK 

The scope of work for this assignment is provided in detail in Stantec proposal No. 1224-B14073 
submitted to PWGSC on June 4, 2014, and revised in Amendments 1, 2 & 3.  The purpose of this 
report is to document the findings of a geotechnical field investigation carried out in 
conjunction with the recommendations provided in our August 2014 report and to update the 
geotechnical recommendations to reflect the additional field investigation results. The 
additional scope of work was included in the proposal. 

The field program consisted of the following: 

• Determination of the location of all private and public utilities in the vicinity of the proposed 
boreholes.  This work will be performed by a private utility locate contractor.  Please note 
that the utility locate process does not determine the depth of the utilities in question, which 
would require either seismic refraction survey or hydroexcavation; 

• Placement of five (5) sampled boreholes around the exterior of the Centre Block to an 
approximate depth of 24 m; 
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• Placement of one (1) sampled borehole exterior to the Centre Block to an approximate 
depth of 35 m; 

• Placement of three (3) interior boreholes to an approximate depth of 24 m; and 
• Placement of seven (7) interior boreholes to a maximum depth of 7 m. 

Drilling, sampling and testing were in compliance with prescribed recognized standards; our staff 
was fully qualified to carry out the assigned work.  At each borehole location, the required work 
included activities listed page 12 of the Call-Up ToR that will include the following: 

• Standard Penetration tests (SPTs) performed while collecting soil samples at regular depth 
intervals (every 0.75 m) to the auger refusal depth.  Field vane shear tests performed at 
regular intervals within cohesive material, if observed, to evaluate the undrained shear 
strength and remoulded shear strength; 

• NQ and HQ sized rocks collected continuously; 
• Hydraulic conductivity test of all bedrock units conducted in three boreholes.  
• Vertical seismic profiling carried out in one borehole to a depth of 35 m. 
• Borehole survey using optical televiewers performed in three (3) boreholes to depict the 

bedding, geology, fabric and measurable open fractures in bedrock; 
• Ground surface elevations at each testhole location determined and referenced to a 

Geodetic benchmark made available to Stantec; 
• Environmental monitoring and sampling carried out as required; and 
• Archaeological monitoring and sampling carried out as required. 

On completion of the fieldwork, all testholes backfilled and asphalt or concrete patched, as 
applicable.  Boreholes without monitoring wells grouted along their full length.  Landscaping and 
pavements to be protected and restored to near its original state to the satisfaction of PWGSC. 

All soil samples and rock cores will to be retained in storage until directed by PWGSC. 

4.0 SITE TOPOGRAPHY 

The Centre Block is located on the north side of Parliament Hill, adjacent to the Ottawa River 
and Wellington Street in Ottawa, Ontario; the site is shown on the Key Plan, Drawing No. 1 in 
Appendix B.   

The Centre Block is flanked to the east and west by the East Block and the West Block, 
respectively.  Immediately to the south is a relatively flat landscaped area, which includes 
walkways and the Centennial Flame; further to the south is Wellington Street, approximately 3 to 
4 m below the Centre Block elevation. To the northwest of Centre Block is the Centre Block 
Underground Services (CBUS), which is located up to 3 storeys underground. Immediately to the 
north of Centre Block is a relatively steep slope leading down to the Ottawa River (located 
approximately 40 m below Parliament Hill).  A number of recreational paths are located at the 
top and bottom of the slope; in addition, the abandoned Lovers’ Walk pathway encircles the 
area fronting the Centre Block approximately midway up the slope. Retaining structures 
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associated with Lovers’ Walk have been generally noted to be in poor condition, with evidence 
of path subsidence, loose blocks, etc.  Ventilation tunnels, stairs, walls, terraced areas and 
buildings, generally in poor condition, are located throughout the slope. A staircase is present to 
the northwest of Centre Block; this staircase is in relatively good condition in comparison to the 
older structures.  

Surveys of the grade show it to be sloped at roughly 2H:1V overall, with several sections steeper 
than 1H:1V (up to 50°).  Some limestone outcrop cliffs are also present. The thin layer of talus and 
overburden covering the bedrock has undergone erosion and creep in the past, which is likely 
still occurring. Slope monitoring carried out by the NRC in 1985 showed that the total movement 
is relatively small, and that it is unlikely that mass block movements are occurring.    

A number of statues and monuments surround the Centre Block. 

5.0 BACKGROUND 

Twenty two (22) geotechnical and/or subsurface reports and supporting documents were 
provided to Stantec by PWGSC, and are summarized below: 

1. Report by Stantec; Geotechnical Data Gap Analysis, Visitor Welcome Centre Phase 1, 
Parliament Hill, Ottawa ON, March 2013, Project No. 122410872; 

2. Report by exp Services Inc.; Detailed Geotechnical Investigation Report, Visitor Welcome 
Centre Phase 1, Parliament Hill, Ottawa, ON, April 2014; 

3. Report by Golder Associates; Parliament Hill Site Characterization Study, Ottawa, ON, June 
2013, Project No. R.043542.001; 

4. Report by Golder Associates; Geotechnical Investigation for Centre Block Ventilation Towers 
No. EP748-104383/001/FE, PWGSC Project No. R.010273.045, August 2010; 

5. Report by Butts, Ross and Associates, Site Investigation Parliament Hill, June 1st, 1965; 
6. Report by Wilf Ohlmann Geotechnical Services Ltd.;  Borehole Investigation Report, Centre 

Block Parliament Hill, July 1985; 
7. Report by Golder Associates; Centre Block Renovations, Phase 2A, Subsurface Geotechnical 

Investigation and Slope Reconnaissance Survey, April 1990; 
8. Report by Fondex Ltd.;Foundation Investigation, Proposed Entrances, Speaker of the Senate, 

Parliament Buildings, Ottawa, Ontario, Nov 18, 1983; 
9. Report by NRC Canada; Report A1-002613-02, 25 March 2013; 
10. Report by NRC, Parliament Hill Slope Monitoring, October 1985; 
11. Report by Surveyor, Nenniger and Chenevert, Subsurface Investigation, Service Tunnel, 

Centre Block Bypass, Dec 1, 1965; 
12. Report by Golder Associates; Design Development, Renovations to Library of Parliament, 

October 1999; 
13. Report by KIB Consultants + JV; Centre Block Ventilation Towers Rehabilitation, Concept 

Design Report, May 29, 2012; 
14. Report by JD Paterson and Associate, Parliament Hill Parking Garage, October 2, 1967; 
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15. Report by Golder Associates; Subsurface Investigation, Proposed Television Studio, 
Parliament Hill, Ottawa, Ontario; 

16. Figure showing Centre Block Basement Headroom; 
17. Report by Golder VME; Test Blast Program for CBUS Facility, Ottawa, Ontario, May 1996; 
18. Report by Golder VME; Results of Test Blast Program, CBUS Building Project, Ottawa, Ontario, 

December 1996; 
19. Technical Paper by Carter, Pernica and M.V. van Bers; Response of Heritage Buildings to 

Excavation-Induced Vibrations; 
20. Site Plan; Figure 1, Site Location Plan and Proposed Borehole Locations, April 2014, COE 

PWGSC; 
21. Georeferenced CADD drawings of the proposed site; and 
22. Report by Golder Associates Ltd.; As-Built Report, Centre Block Underground Services, Rock 

Excavation Aspects, Parliament Hill, Ottawa, Ontario, May 1998. 

Other project design documents discovered during the desktop study were also included in the 
background information.   Appendix B, Drawing No. 4 Existing Test Hole Location Plan shows the 
location of the existing boreholes that are in the proximity of Center Block and are contained in 
the above report.  The borehole records for these test holes are provided in the “Draft 
Geotechnical Data Gap Analysis Center Block Project Parliament Hill” dated August 2014 and 
are not presented herein. 

6.0 INVESTIGATION PROCEDURES (STANTEC 2015) 

6.1 FIELD INVESTIGATION (SOIL SAMPLING) 

Prior to carrying out the field investigation, Stantec contacted the public utility authorities to 
clear the borehole locations of public and private utilities. 

A geotechnical field investigation consisting of sixteen (16) boreholes was carried out for this 
assignment. The boreholes were designated BH15-1 to BH15-16, with boreholes BH 15-11, BH 15-
14 and BH 15-16 having both a 30oangled hole (I) and a vertical hole (V). The investigation 
locations are shown on Drawing Nos. 2 and 3 in Appendix B.   

Boreholes drilled by Golder Associates (BH 10-1) and exp (BH 1V, BH 3I, BH 5V, BH 6V, BH 7V and 
BH 10V) that are relevant to the proposed work for the Centre Block Project were also included 
on Drawing No. 3 in Appendix B.   

The field drilling program was carried out between January 5 and January 18, 2015. Six of the 
boreholes were advanced using a truck-mounted CME drill rig and ten of the boreholes were 
advanced using portable equipment equipped for soil and bedrock sampling. 

The subsurface stratigraphy encountered in each borehole was recorded in the field by an 
experienced Stantec Field Technologist. Split spoon samples were collected at regularly spaced 
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intervals in all of the boreholes. Bedrock coring was carried out in eight boreholes with NQ and 
HQ size coring equipment. 

All samples recovered were returned to Stantec’s Ottawa laboratory for detailed classification 
and testing.  Rock core samples were logged and photographed and the Rock Quality 
Designation (RQD) was estimated for recovered samples.   

After completion of drilling, BH 15-1 to BH 15-3 were left open such that they were sealed off with 
a flushmount cap that was placed approximately 50 mm below the existing concrete slab and 
covered with cement.  

All exterior boreholes with the exception of BH 15-8 were left open such that they were capped 
with flushmount covers that were placed flush with the asphalt surface and sealed into place 
with cold patch asphalt and grout.   

A monitoring well was installed in BH 15-6 for water sampling purposes because at the time, the 
overburden could not be properly retained to guarantee that the soil did not cave in. 

After completion of drilling, most boreholes were backfilled with grout with the exception of 
boreholes BH 15-4, BH 15-5, BH 15-6, BH 15-7 and BH 15-9, which were left open for environmental 
and seismic testing.  PVC pipe was used to secure the overburden and the holes were capped 
with flush mount covers  

6.2 FIELD INVESTIGATION (BEDROCK HYDRAULIC CONDUCTIVITY) 

Double packer tests were carried out in two exterior boreholes.  The tests were carried out using 
double packers spaced at 3.7 m. Three tests were conducted in each borehole at various 
intervals at test pressures of 20, 40 and 60 psi as summarized in Table 6.1. The packer tests were 
done to obtain the hydraulic conductivity of the rock. 

Table 6.1:  Summary of packer tests locations 
Borehole I.D. Test Depth / m Test Pressures/ psi (kPa) 

BH 15-4 17.3 to 21.0 

20 (138), 40 (276) and 60 (413)  

BH 15-4 23.4 to 27.1 

BH 15-4 29.5 to 33.2 

BH 15-9 7.6 to 11.3 

BH 15-9 13.7 to 17.4 

BH 15-9 18.9 to 22.6 
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6.3 FIELD INVESTIGATION (GEOPHYSICAL TESTING) 

Geophysical tests were carried out by Geophysic GPR International in three of the exterior 
boreholes (BH 15-4 & BH 15-9).  Optical Televiewer Surveys were carried out in all three boreholes 
to determine the bedrock structure; the results of the surveys are shown in Appendix E. 

A Downhole Seismic Test was carried out in BH 15-4 to determine the in-situ dynamic properties 
of the soil and rock.  The results are also presented in Appendix E. 

6.4 LOCATION AND ELEVATION SURVEY 

The elevation and coordinates of the exterior boreholes were determined using a Global 
Positioning System (GPS) navigation device, Trimble GeoXH, capable of decimeter accuracy. 

The ground surface elevations of the boreholes are provided in Drawing No. 2 in Appendix B.  
The ground surface elevations of the boreholes are also shown on the Borehole Records 
included in Appendix C.  

It should be noted that due to an unacceptable level of accuracy of the GPS navigation device 
within the basement of Centre Block, the ground surface elevations of the interior boreholes 
were not obtained. 

6.5 LABORATORY TESTING 

All samples were taken to Stantec’s Ottawa laboratory where they were subjected to a detailed 
visual examination by a Geotechnical Engineer. 

The geotechnical laboratory testing program for the borehole samples is summarized in Table 
6.2. 

Table 6.2:  Geotechnical Laboratory Testing Program 
Test Description Number of Tests 

Moisture Content 22 

Grain Size Distribution 7 

Unconfined Compression (rock) 25 

Point Load Index  15 

Unconfined Compression and Elastic Moduli of Intact Rock  3 

 
Samples remaining after testing will be placed in storage for a period of one month after 
issuance of the final report. After the storage period, the samples will be discarded. 
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7.0 SUMMARY OF SUBSURFACE CONDITIONS 

In our Geotechnical Data Gap Analysis report issued in August 2014, the subsurface conditions 
were inferred from historical geotechnical reports provided to Stantec by PWGSC, as well as a 
recent geotechnical investigation carried out by Stantec in April 2012 and February 2014, which 
included boreholes in the vicinity of East Block.  Based on this information, the stratigraphy 
generally consists of fill material underlain by shallow bedrock with some boreholes indicating 
clay and till layers over bedrock.  

The findings of our January 2015 geotechnical investigation indicated a stratigraphy that consists 
generally of fill over bedrock; however till layers were encountered in three boreholes located 
around the exterior of Centre Block, specifically in the area southeast of Centre Block, and just 
north of East Block; the thickness of these native materials ranged between 0.8 and 1.5 m. 

The location, ground surface and bedrock elevations of all boreholes, relevant to the study 
area, including boreholes from our current (January 2015) investigation are shown on Drawing 
No. 2 and Drawing No. 3 in Appendix B.  The other relevant boreholes shown on Drawing No. 3 
were based on investigations carried out by Golder Associates in 2010 and exp in 2013.  Ground 
surface elevations were not collected for the interior boreholes.  The location of the Golder and 
exp boreholes are based on data obtained from PWGSC.  Copies of the records for 2015 
Stantec boreholes and the Golder (2010) and exp (2013) boreholes are attached in Appendix C 
of this report.  Locations of historical boreholes are shown in Drawing No. 4 and are based on 
historical data obtained from PWGSC.  The historical borehole records are available in digital 
format from PWGSC. 

In general, the stratigraphy consists of fill material underlain by shallow bedrock. Tunnels, both 
abandoned and in-use, are located throughout the Centre Block area. 

7.1 OVERBURDEN 

Surficial materials surrounding the Centre Block consist of asphalt pavement, concrete sidewalk, 
and landscaped grassed areas.  

Extensive development on this site has resulted in the majority of the native overburden being 
replaced with fill.  This fill is highly variable, and was observed, based on the Stantec 2015 
investigation, to range between 0.6 and 4.8 m in thickness for exterior boreholes and between 
50 mm and 660 mm for interior boreholes.  Native materials, where encountered, generally 
consist of glacial till (typically silty sand with gravel and sandy silt). Talus is present on the steep 
slopes to the north of Centre Block. 

7.1.1 Pavement structure 

All boreholes were advanced through paved areas or concrete with the exception of boreholes 
BH15-7 and BH 15-8.  The thickness of the asphaltic concrete was approximately 100 mm.  
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The asphaltic concrete was underlain by various thicknesses of base material which is discussed 
in section 7.2 as fill.  The base generally appeared to be pit-source sand with crushed gravel 
particles.  The variability in the layering and the gradation of the base material reflects a history 
of local site modifications and remedial works; the gradation ranged from a sand and gravel to 
a silty sand.  In general, the granular material ranged between 600 mm and 4.3 m thick with the 
exception of areas with shallow bedrock. 

7.1.2 Concrete Slab (Interior Boreholes) 

Boreholes BH 15-1 through BH 15-3, and BH 15-10 through BH 15-16 were advanced through the 
interior Centre Block basement which is surfaced with concrete.  The concrete slab was 
approximately 100 to 660 mm thick and was underlain by 50 mm to 660 mm of sand and gravel 
fill. 

7.1.3 Topsoil 

Boreholes BH 15-7 and BH 15-8 were advanced through a grassed area north of the East Block 
building; the topsoil thickness was observed to be 150 to 200 mm. 

7.2 FILL 

7.2.1 Exterior Boreholes 

Due to extensive development on this site, the majority of the native overburden has been 
replaced with fill.  Fill materials encountered were variable, and consisted of several different 
strata.  This is consistent with what would be expected given the long history of development at 
this site. The thickness of the fill layer varies between 0.6 and 4.3 m. The fill material in most 
boreholes extended to bedrock.  

A layer of granular fill was encountered in all boreholes, which can generally be described as a 
silty sand with gravel.  Boreholes through paved areas contained a sand and gravel base layer 
directly beneath the asphalt ranging in thickness from 200 to 700 mm.  Grain size analyses 
carried out on the silty sand material show it to contain 6 to 22% gravel, 36% to 59% sand, and 
24% to 46% silt and clay-sized particles. . 

The state of compactness of the granular fill was generally noted to range from very loose to 
very dense. 

The grain size analysis results are included on Figure 1 in Appendix D. 

Several samples of the fill were tested for moisture content, which ranged from 3% to 15%.  The 
average moisture content of the fill was 8%. The moisture content results are shown on the 
Borehole Records in Appendix C. 
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7.2.2 Interior Boreholes 

Approximately 50 to 660 mm of fill was encountered directly on top bedrock in all the boreholes 
drilled in the Centre Block basement, with the exception of boreholes BH 15-1 and BH 15-2, 
where no fill was encountered. The fill encountered consisted of sand and gravel. The 660 mm 
layer of fill was encountered in BH 15-16 which is located near the southeast corner of the 
Centre Block building. The fill on this side of the building ranged between 500 to 660 mm.  The 
table below summarizes the thickness of fill encountered in in the interior boreholes. 

Table 7.1:  Fill Thickness (Interior Boreholes) 
Borehole 

No 
BH 

15-1 
BH 

15-2 
BH 

15-3 
BH 

15-10 
BH 

15-11 
BH 

15-12 
BH 

15-13 
BH 

15-14 
BH 

15-15 
BH 

15-16 

Fill 
Thickness 

(mm) 
0 0 560 180 330 200 50 630 510 660 

 

7.3 TILL 

Deposits of sandy silt till were encountered in boreholes BH 15-6, BH 15-7 and BH 15-8.  The till 
layer was encountered between 2.1 and 3.8 m below ground surface and ranged in thickness 
between 0.8 and 1.5 m.  In all cases, the till overlaid bedrock. In BH15-6, at approximately 3.6 m 
below ground surface, a 300 mm thick layer of sandy gravel was observed over bedrock. 

The compactness of the till was noted as ranging from loose to very dense. 

The moisture content of a sample of the till was 12% which is shown on the Borehole Records in 
Appendix C. Grain size analysis of two samples of the till indicated 1 and 2% gravel, 35 and 43% 
sand, and 55 and 64% silt and clay-sized particles.  The till can be classified as primarily a sandy 
silt (ML).  Grain size analysis results are included in Figure 2, Appendix D 

7.4 BEDROCK 

Bedrock beneath the Centre Block area consists of limestone of the Verulam formation, 
underlain by limestone of the Bobcaygeon and Gull River formations.  Bedrock was proven by 
coring in all boreholes to end depths ranging between 1.5 m (BH 15-14I) and 34.7 m (BH 15-4). 

The depth to bedrock in the exterior boreholes is variable in the vicinity of Centre Block.  On the 
west side of Centre Block, bedrock was encountered between 1.4 m and 3.3 m below existing 
ground surface, based on boreholes drilled by exp in 2013.  Near the southeast corner of Centre 
Block and north of the East Block, bedrock was encountered between 3.4 and 4.9 m.  At the 
northeast corner of Centre Block, bedrock was observed at 0.7 m (Stantec 2015) and 0.6 m 
(Golder 2010) below existing ground surface. Bedrock beneath the Centre Block building was 
encountered at depths below the existing basement slab ranging between 0.15 and 2.9 m. For 
the exterior boreholes, including the relevant exp and Golder boreholes, the bedrock elevation 
ranges from approximately 80.2 m to 86.5 m.  Drawing No. 3 illustrates these bedrock elevations. 
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Parliament Hill has been noted to contain several faults, including 5 near the West Block, and 1 
along the Rideau Canal locks to the east of the East Block.  Various minor faults were 
documented during the construction of the tunnels linking the East Block to the Chateau Laurier 
and to the NAC.  Faulting was observed on the cliff face to the northeast of the Centre Block, 
and was documented in Golder report No. 801-2109, titled “Phase 1 Engineering, Geological 
Mapping and Geotechnical Considerations for Bedrock and Talus Slopes, Parliament Hill”, and 
was included in documents relating to the renovation of the Centre Block (Golder, 1990).  The 
presence of this fault has not been independently confirmed by Stantec. 

The mapped faults in the vicinity of Centre Block are shown on Drawing No. 3 and 4, Appendix B. 

7.4.1 Rock Quality Designation 

The bedrock observed in the exterior boreholes were generally fair to excellent quality with the 
upper 0.5 to 1.0 m of bedrock being of very poor quality in BH 15-4 and BH 15-9.  Bedrock was 
shown to be of poorer quality in areas where blasting for rock excavation may have occurred.  
This was the case for the bedrock encountered beneath the Centre Block basement in which 
very poor to fair quality rock was observed in BH 15-1, BH 15-2, BH 15-3, BH 15-11 and BH 15-16 in 
the upper 3 to 4 m of bedrock.   

7.4.2 Bedrock Structures 

In general, the rock has been noted as being generally horizontally bedded, with shale 
interbedding and very close to moderately spaced joints (<5 cm to 1 m). Some vertical fractures 
were also observed.  The field bedrock core logs in Appendix C, indicated the discontinuities 
observed in the rock cores as well as their orientation. 

Three optical televiewer surveys were conducted in BH 15-4, BH 15-5 and BH 15-9 to determine 
the orientation of the structures.  Stereographic plots have been created using the Dips program 
and are included in Appendix E. Based on the optical televiewer data, sub-horizontal fractures 
dipping mainly 0 to 15o toward southeast are present throughout the length of the boreholes 
and represent the main joint set in the boreholes.  There were a few vertical fractures observed 
dipping mainly 75 to 79o. 

Based on visual observations of the bedrock cores and the orientation of the fractures/joints, two 
joint sets were observed; one set being identified as a bedding joint and the other identified as a 
shear plane or vertical fracture.  The joint set number, Jn for this investigation, ranged from 1 (no 
or few joints) to 4 (two joint sets). 

7.4.3 Joint Conditions 

The joint roughness and joint filling parameters, Jr and Ja were determined for each geological 
structure during the logging of the bedrock cores.  These parameters are used to determine the 
Tunnelling Quality Index, Q. 
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Values assigned to Jr ranged from 0.75 to 3, with 40% of the observed joints being assigned a 
value of 1 (smooth, planar), 21% with a value of 2 (smooth, undulating) and 21% with a value of 
3 (rough or irregular, undulating). The greater the assigned Jr value, the greater the Q-value.  
Values of Q>10 represent good to exceptional rock.  In general, the rock joints observed at 
Centre Block were smooth, planar i.e. Jr = 1.0.   

Assigned values of Ja ranged from 0.75 to 8 with 70% of the observed joints being assigned a 
value of 0.75 (tightly healed).  The smaller the value of Ja, the greater the Q-value.  Ja ranges 
between 0.75 (tightly healed) to 20 (thick continuous zones or bands).  The distribution of 
assigned Jr and Ja values to the geological structures is illustrated in Appendix E. 

7.4.4 Rock Mass Classification 

The Rock Mass Classification System used is the NGI-Q system (Barton, 1974) which was used to 
determine the Tunnelling Quality Index, Q.  Q is defined by the following equation: 

 

The Q index was calculated for each bedrock core run and is shown on the bedrock core 
records in Appendix C. The distribution of calculated Q indices to the geological structures is 
illustrated in Appendix E.  The graph shows that 42% of the structures in the vicinity of Centre 
Block have a Q index ranging from 40 to 100 (very good rock), while 25% and 21% range from 10 
to 40 (good rock)and 100 to 400 (exceptional rock), respectively. An average Q index for the 
Centre Block is 63 (very good rock). 

7.4.5 Rock Mass Rating 

The rock mass rating (RMR) was obtained using a weighting system in which parameters relating 
to the geometry and mechanical condition of the rock were observed and quantified as shown 
in the following table. 

Table 7.2:  Rock Mass Rating (RMR) System (Bieniawski 1989) 
Rating Categories 

       11 1 Strength of 
Intact Rock 

 
 
 

Rating 

Point 
Load 

Uniaxial 
Comp. 

> 10MPa 
 

>250 MPa 
 
 

15 

4 - 10 MPa 
 

100 - 250 
MPa 

 
12 

2 - 4 MPa 
 

50 - 100 
MPa 

 
7 

1 - 2 MPa 
 

25 - 50 MPa 
 
 
4 

 
 

5-25  -5   <1  
MPa 

 
2        1       0 
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Rating Categories 

       15 2 RQD 
 

Rating 

 90% - 100% 
 

20 

75% - 90% 
 

17 

50 - 75% 
 

13 

25% - 50% 
 
8 

<25% 
 

3 
12 3 Joint 

Spacing 
 

Rating 

 >2 m 
 
 

20 

0.6 - 2 m 
 
 

15 

200 - 600 
mm 

 
10 

60 - 200 mm 
 
 
8 

< 60 mm 
 
 

5 

18 4 Joint 
Condition 

 
 
 
 
 
 
 

Rating 

 Very Rough 
Not 

Continuous 
No 

Separation 
Hard Jt. 
Wall  Rk 

 
                               

30 

Slightly 
Rough 

Separation 
< 1mm 
Slightly 

weathered 
walls 

 
 

25 

Slightly 
Rough 

Separation 
< 1mm 
Highly 

weathered 
walls 

 
 

20 

Slikensded  
Gouge < 

5mm 
Open 1 - 5 

mm 
Continous Jt. 

 
                                  
 

10 

Soft gouge > 
5mm 

Joints open 
> 5 m 

Continous 
Joints  

 
 
                                             

0 
10 5 Ground 

Water 
 
 

Rating 

 Completely 
Dry 

 
 

15 

Damp 
 
 
 

10 

Wet 
 
 
 
7 

Dripping 
 
 
 
4 

Flowing 
 
 
 

0 

0 6 Joint 
Orientation 

 
Rating 

 Very 
Favourable 

 
0 

Favorable 
 
 

-2 

Fair 
 
 

-5 

Unfavorable 
 
 

-15 

Very 
Unfavorable 

 
-25 

RMR = 66 

Em (GPa) =  25.1 

 

7.4.6 Intact Rock Properties 

Laboratory tests were carried out on intact rock to determine the rock properties.  These tests 
included uniaxial compressive strength, point load and elastic moduli of intact rock tests.   

Uniaxial Compressive Strength  

Uniaxial compressive strength tests carried out on twenty-five rock cores from three different 
boreholes to determine the strength and deformability of intact rock.  The results are shown 
below in Table 7.3. 

Table 7.3:  Unconfined Compressive Strength of Rock Cores 

Borehole I.D. Ground Surface 
Elevation (m) 

Test Elevation (m) /Test 
Depth (m) 

Unconfined 
Compressive Strength 

(MPa) 

BH 15-1 - -/5.5 115 

BH 15-1 - -/23.3 130 

BH 15-2 - -/5.7 170 

BH 15-2 - -/14.6 80 
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Borehole I.D. Ground Surface 
Elevation (m) 

Test Elevation (m) /Test 
Depth (m) 

Unconfined 
Compressive Strength 

(MPa) 

BH 15-3 - -/4.6 125 

BH 15-3 - -/14.9 110 

BH 15-4 87.1 82.1/5.0 120 

BH 15-4 87.1 79.8/7.3 95 

BH 15-4 87.1 72.2/14.9 95 

BH 15-4 87.1 63.8/23.3 120 

BH 15-4 87.1 59.3/27.8 125 

BH 15-4 87.1 54.7/32.4 105 

BH 15-5 86.8 74.1/12.7 160 

BH 15-5 86.8 65.1/21.7 90 

BH 15-6 84.1 77.1/7.0 140 

BH 15-6 84.1 67.7/16.4 110 

BH 15-7 84.4 74.2/10.2 120 

BH 15-7 84.4 63.5/20.9 140 

BH 15-8 85.8 80.7/5.1 110 

BH 15-8 85.8 66.4/19.4 120 

BH 15-9 87.1 81.5/5.6 145 

BH 15-9 87.1 66.5/20.6 125 

BH 15-10 - -/6.9 175 

BH 15-11I - -/2.3 90 

BH 15-12 - -/2.2 115 

BH 15-13 - -/5.5 115 

BH 15-14I - -/1.4 110 

BH 15-15 - -/1.6 90 

 
Point Load Index Tests 

Fifteen bedrock core samples were tested to obtain the point load strength index, Is.  Table 7.4 
summarizes this data and also shows the corrected Is, Is(50) as well as the inferred unconfined 
compressive strength of the rock.  
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Table 7.4:  Summary of Results from Point Load Index Tests 

Borehole I.D. 
Ground Surface 

Elevation (m) 

Test Elevation 
(m) / Test 
Depth (m) 

Is (MPa) Is(50) (MPa) 

Inferred 
Unconfined 

Compressive 
Strength (MPa) 

BH 15-4 87.1 57.7/29.4 3.87 4.08 95 

BH 15-4 87.1 56.5/30.6 4.73 4.75 90 

BH 15-4 87.1 79.2/7.9 3.62 3.90 105 

BH 15-4 87.1 75.7/11.4 3.97 4.40 100 

BH 15-6 84.1 74.1/17.3 4.29 4.61 110 

BH 15-6 84.1 78.4/10.0 4.76 4.57 85 

BH 15-6 84.1 78.4/5.7 4.77 4.57 110 

BH 15-6 84.1 71.9/12.2 3.98 3.82 95 

BH 15-6 84.1 68.3/15.8 3.72 3.55 75 

BH 15-9 87.1 65.2/21.9 5.61 5.43 135 

BH 15-9 87.1 85.5/1.6 4.32 4.72 115 

BH 15-9 87.1 78.4/8.7 3.94 4.33 95 

BH 15-9 87.1 72.7/14.4 3.74 4.38 85 

BH 15-9 87.1 69.2/17.9 3.57 3.88 85 

BH 15-9 87.1 64.4/22.7 3.20 3.55 90 

 

Elastic Moduli of Intact Rock 

The table below summarizes the results obtained for three samples that were tested to 
determine the elastic modulus of intact rock in BH 15-4. This borehole was selected since it was 
the deepest borehole in the vicinity of the proposed future development and to determine the 
variation of the rock properties with depth. 
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Table 7.5:  Summary of Results from Elastic Moduli of Intact Rock Testing 

Borehole I.D. Sample No. Depth (m) 

Unconfined 
Compressive 

Strength 
(MPa) 

Young’s 
Modulus 

(GPa) 

Poisson’s 
Ratio 

Unit Weight 
(g/cm3) 

BH 15-4 HQ-9 5.0 120 63 0.41 2.71 

BH 15-4 HQ-21 23.3 120 60 0.33 2.69 

BH 15-4 HQ-24 27.8 125 60 0.34 2.78 

 

7.5 GROUNDWATER 

Groundwater was not encountered during drilling in any of the boreholes with the exception of 
BH 15-5 in which groundwater was encountered at 4.6 m below existing ground surface.  
Groundwater level readings were taken in several of the boreholes between one to ten days 
after the completion of drilling.  Table 7.6 below shows the groundwater level readings 
measured on the days stated in the table.   

Table 7.6:  Groundwater Level Readings 

Borehole I.D. Ground Surface 
Elevation (m) 

Groundwater Elevation 
(m) /Groundwater Depth 

(m) 

Groundwater Reading 
Date 

BH 15-1 - -/17.4 January 15, 2015 

BH 15-2 - -/3.7 January 15, 2015 

BH 15-3 - -/15.0 January 16, 2015 

BH 15-4 87.1 83.8/3.3 January 19, 2015 

BH 15-5 86.8 81.4/5.4 January 19, 2015 

BH 15-6 84.1 67.4/16.7 January 19, 2015 

BH 15-7 84.4 68.4/16.0 January 19, 2015 

BH 15-9 87.1 77.0/10.1 January 19, 2015 

 
The water levels given above should be considered only as approximate, and may not be an 
accurate representation of the current groundwater level. It should be noted that groundwater 
elevations are also expected to change based on time of year and precipitation. 

7.6 HYDRAULIC CONDUCTIVITY OF BEDROCK 

Hydraulic conductivities of the bedrock unit were determined from the packer tests. Results are 
shown in Appendix D and are summarized in Table 7.7. 

  

  16 
 



GEOTECHNICAL REPORT 
April 2015 

Table 7.7:  Hydraulic Conductivity Results 

Borehole I.D. Test Interval (m) 
Net Injection 

Pressure (kPa) 
Average Flow 
Rate (m3/min) 

Average 
Hydraulic 

Conductivity 
(m/s) 

Comments 

BH 15-4 17.3 to 21.0 - - - There was no 
change in the 
volume intake 
during these 

tests. 

BH 15-4 23.4 to 27.1 - - - 

BH 15-4 29.5 to 33.2 - - - 

BH 15-9 7.6 to 11.3 - - - 

Above water 
table, no 

pressure build 
up. 

BH 15-9 13.7 to 17.4 247 – 524 

0.0006 – 0.0012 
(rising pressure) 

0.0012 – 0.0006 
(falling pressure) 

2.77E-08 

 
- 

BH 15-9 18.9 to 22.6 
247 – 524  

 

0.0005 – 0.0008 
(rising pressure) 

0.0008 – 0.0004 
(falling pressure) 

1.86E-08 

 
- 

 

7.7 TUNNELS AND UNDERGROUND INFRASTRUCTURE 

Portions of the report not required for the solicitation have been removed. 
 
**************************************************************************************************************
**************************************************************************************************************
**************************************************************************************************************
************************************************************* 

7.7.1 ***************************************** 

**************************************************************************************************************
**************************************************************************************************************
**************************************************************************************************************
************************************************************* 
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**************************************************************************************************************
**************************************************************************** 

7.7.2 *********************************************** 

**************************************************************************************************************
**************************************************************************************************************
**************************************************************************************************************
************************************************************* 

7.7.3 Abandoned Ventilation Ducts 

A former ventilation tunnel (C1) runs west from the Centre Block and appears to exit on the cliff 
face near the former cat shelters.  It is understood that the tunnel has been abandoned and is 
now filled with concrete.  In 2002, J.D. Paterson advanced a borehole (BH1) through the tunnel 
roof.  The tunnel crown was encountered at elevation 84.55 m (or 1.73 m below ground surface).  
The tunnel was constructed of cemented limestone, sandstone and brick blocks. 

**************************************************************************************************************
**************************************** 

**************************************************************************************************************
**************************************************************************************************************
**************************************************************************************************************
************************* 

Another tunnel (C5) runs east from the Centre Block and appears to exit on the cliff face north of 
the East Block.  It is understood that the tunnel has been abandoned and is now filled with 
unshrinkable fill and capped with a concrete wall. 

**************************************************************************************************************
**************************************************************************** 

**************************************************************************************************************
**************************************************************************************************************
****************************** 

7.7.4 ************************************************ 

**************************************************************************************************************
**************************************************************************************************************
**************************************************************************************************************
************************* 

**************************************************************************************************************
**************************************************************************************************************
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**************************************************************************************************************
************************* 

**************************************************************************************************************
******************** 

7.7.5 *********************************************** 

**************************************************************************************************************
**************************************************************************************************************
**************************************************************************************************************
************************* 

7.7.6 East Block/Centre Block Tunnels 

**************************************************************************************************************
**************************************************************************************************************
**************************************************************************************************************
************************* 

A pre-design report for the pedestrian tunnel (Butts, Ross & Associates, 1965) indicates open-cut 
was most likely used in construction, and that the planned tunnel floor was at approximate 
elevation 263 feet (80.2 m). 

A second pre-design report, presumably for the same tunnel (Fondex, 1989) indicates a tunnel 
base elevation of 81.99 m at Centre Block and 78.80 m at the East Block. 

7.7.7 Centre Block Underground Services (CBUS) 

The Centre Block Underground Services (CBUS) Building is located to the northwest of Centre 
Block, and extends three storeys below grade, with connections to Centre Block and various 
tunnels. 

7.8 CENTRE BLOCK BASEMENT 

A geotechnical investigation into the conditions at Centre Block basement was carried out by 
WIlf Ohlmann Geotechnical Services Ltd. in 1985. As part of this investigation, 13 boreholes were 
advanced through the basement slab (4 in lower floor locations, and the remainder in stepped 
up locations).  The basement floor slab was found to be between 37 and 152 mm thick (average 
of 90 mm), while the overburden thickness beneath the slab varied between 490 mm and 830 
mm for lower floor locations, and between 0 mm and 140 mm for stepped up locations.  A 
borehole advanced near an interior column showed that the column is not supported by 
footings, but rather placed directly on the bedrock. 

From the Stantec 2015 investigation, ten (10) boreholes were advanced through the basement 
floor slab as shown on Figure No. 2, Appendix B.  The floor slab thickness ranged from100 to 
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660 mm (average 177 mm), while the overburden thickness beneath the slab varied between 
50 mm and 660 mm.  Boreholes which consisted of more than 600 mm of fill, with the exception 
of BH 15-1 to BH 15-3, were drilled at a 30 degree angle to the vertical.  These inclined boreholes 
indicated that the foundation walls and columns are likely founded directly on bedrock. 

8.0 DISCUSSION AND RECOMMENDATIONS 

8.1 GENERAL 

Based on discussions with PWGSC, it is understood that the Centre Block is to be rehabilitated.  
This work will include a seismic upgrade, subexcavation of the basement level, and construction 
of new Visitor’s Welcome Centres (at both East Block and Centre Block).  

The predominant geotechnical related features at this site include the following: 

• Extensive development on this site has resulted in the majority of the native overburden 
being replaced with fill.  This fill is highly variable. 

• Native material (primarily sandy silt till) was encountered discontinuously throughout the site. 
• Bedrock at the site is relatively shallow, and generally consists of poor to excellent quality 

limestone, with a weathered upper section. 
• Although a large amount of geotechnical data is available at this site, much of it is historical; 

conditions may have changed since the original data was recorded due to construction 
activities. 

• The site contains many utilities, both in-service and abandoned.  Due to the relatively shallow 
bedrock, several utilities may have been installed in trenches or tunnels excavated into the 
rock.  These service trenches may result in localized areas of deeper bedrock. 

• The existing structures at the site, including the Centre Block, are sensitive to vibration and will 
require careful excavation sequencing and specialized rock excavation approaches. 

• A steep slope is present to the north of the Centre Block; this slope has a history of creep. 

8.2 FROST PENETRATION 

The typical frost penetration depth for Ottawa is 1.8 m. 

The design depth for new perimeter foundation should extend to 1.8 m or to sound bedrock, if 
shallower, to protect against frost heaving.  Due to improved foundation insulation practices, a 
reduced embedment value for foundations is no longer recommended; past practices assumed 
that building heat loss reduced the frost penetration depth at the building perimeter. 

Conventional footings required to support construction tower cranes or possibly heavy 
scaffolding (in the case where scaffolding cannot be attached to the building), the footings 
should extend to 1.8 m or to sound bedrock to protect against frost heaving. 
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8.3 SITE GRADING AND PREPARATION 

Footings for cranes and scaffolding should be founded on sound bedrock, clean, undisturbed 
native till, or Structural Fill placed on the bedrock or the native till.  Exposed bedrock surfaces 
should be free of loose bedrock, soil, water, bedrock irregularities, bedrock pinnacles and 
sloping surfaces.  Hand cleaning and pressure washing of the bearing areas to remove any 
loose materials will be required to achieve the recommended bearing pressure. In the vicinity of 
Centre Block, it is typical for the top 1.0 to 1.5 m of bedrock to be weathered. 

Temporary frost protection should be provided for all footings if construction is carried out under 
winter conditions as described in Section 8.2. 

Prepared subgrade surfaces should be inspected by experienced geotechnical personnel prior 
to placement of either Structural Fill or concrete.   

Structural Fill should conform to the requirements of OPSS Granular A or OPSS Granular B Type II.  
It should be compacted in lifts no thicker than 300 mm to at least 100% Standard Proctor 
Maximum Dry Density (SPMDD), as per ASTM D698.  This material should be tested and approved 
by a Geotechnical Engineer prior to delivery to the site. 

Earth removals should be inspected by a Geotechnical Engineer to ensure that all unsuitable 
materials are removed prior to placement of fill or concrete. 

8.4 FOUNDATIONS 

New foundations for the proposed works, if required, are anticipated to be founded on spread 
footings on limestone bedrock. 

8.4.1 Shallow Foundations 

Works supported on spread footings should follow the foundation preparation work described in 
Section 8.3 above.  Spread footings should be placed on clean undisturbed sound bedrock, 
clean undisturbed native till, or Structural Fill. 

Table 8.1 provides Geotechnical Bearing Resistances for shallow foundations situated on the 
above surfaces. 

Table 8.1:  Geotechnical Bearing Resistance for Shallow Foundations 

Foundation 
Type 

Footing 
Width (m) 

Geotechnical  Resistance, ULS, (kPa) Geotechnical  Resistance, 
SLS, (kPa) 

Bedrock Structural Fill 
over Bedrock Native Till Structural Fill 

over Bedrock Native Till 

Strip Footing 0.6 to 2.0 4000 400 200 225 190 

Square Footing 1.0 to 3.0 4000 400 190 200 180 

 
The factored geotechnical bearing resistance at ultimate limit states (ULS) incorporates a 
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resistance factor of 0.5.  The geotechnical reaction of a sustained load at Serviceability Limit 
States (SLS) would be 25 mm of settlement. The settlement of foundations founded on bedrock is 
expected to be negligible and therefore, the geotechnical reaction at Serviceability Limit States 
(SLS) is not provided for footings on bedrock. 

The bearing capacities provided above reflect axial loading conditions, and do not account for 
eccentric loads which may occur as a result of towers and scaffolding which cannot be 
connected to the Centre Block walls.  The above values should be reduced to account for the 
effects of eccentric loading, as per Section 10.2.5, Eccentric Forces and Moments, of the 
Canadian Foundation Engineering Manual. 

The design frost depth is 1.8 m.  All footings bearing on soil should be protected from frost action 
by a minimum soil cover of 1.8 m or equivalent insulation.  Where proposed footings bearing on 
soil have insufficient soil cover for frost protection, the use of insulation will be required.  The 
insulation should consist of extruded polystyrene and should use an exchange rate of 25 mm 
insulation equal to 450 mm soil. Footings bearing on bedrock are not required to be founded 
below the frost penetration depth. 

The base of all footing excavations should be inspected by a Geotechnical Engineer prior to 
placing concrete to confirm the design pressures and to ensure that there is no disturbance of 
the founding soils. 

It is possible that a fault impacted area is observed during inspection of the footing excavations.  
The requirement for special treatment, if any, would be assessed at the time of inspection.  
Treatment could include excavation of the fault breccia fragments and backfilling with mass 
concrete. 

Various service tunnels and conduits are located beneath the Centre Block.  To prevent 
damage to these infrastructures, which could cause tunnel collapse, foundations should not be 
placed such that their influence zones will affect the tunnels.  The influence zone may be 
described as the area defined by a line projected at 1H:1V down and out from the edge of the 
footing, to a depth of B, where B is the footing width. A detailed condition survey of all tunnels 
should be carried out prior to construction. 

Where construction is undertaken during winter conditions, all footing subgrades should be 
protected from freezing.  Foundation walls and columns should be protected against heave 
due to soil adfreeze. 

8.5 EXCAVATION AND BACKFILLING 

8.5.1 Excavations in Soil 

The fill present at the site should be considered a Type 3 soil in accordance with the 
Occupational Health and Safety Act (OHSA) and Regulations for Construction Projects.  
Temporary excavations in the overburden may be supported or should be sloped at 1 horizontal 
to 1 vertical from the base of the excavation and as per the requirements of OHSA.    
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Alternatively, soldier piles with lagging, a trench box, or other support methods will be required. 
Excavations should be inspected regularly for signs of instability and flattened as required.  The 
excavation support system should be designed to resist loads from traffic and foundations from 
adjacent structures if applicable. 

8.5.2 Groundwater 

Historical groundwater readings and readings obtained in January 2015 show the groundwater 
level to vary between less than 2 m to greater than 20 m below ground surface; it has been 
noted that groundwater typically follows the bedrock profile and could be higher.  The 
proposed Visitors’ Welcome Centres, as well as associated tunnels and access shafts, are 
anticipated to be excavated three stories into bedrock, suggesting a high probability that 
groundwater will be encountered during construction. 

The bedrock at Parliament Hill has been noted to be of generally low permeability due to the 
tight fractures; however, areas with poorer quality rock could produce larger quantities of inflow. 
In particular, care should be taken in areas of suspected faulting. Hydraulic conductivity of the 
bedrock was measured by Golder, exp and Stantec in the vicinity of Centre Block.  The readings 
obtained are summarized in Table 8.2. 

Table 8.2:  Summary of Hydraulic Conductivity Measurements 
Company (Year test conducted) Hydraulic Conductivity Measured (m/s) 

Golder (1990) - 1 x 10-5 to 3 x 10-3 

exp (2013) 
- 1 x 10-5 (fractured rock) 
- 2.1 x 10-7 to 3.7 x 10-6 (upper limestone unit) 
- 5.6 x 10-8 to 1.2 x 10-7 (lower limestone unit) 

Stantec (2015) - 1.8 x 10-8 to 2.7 x 10-8 (lower limestone unit) 

 

It is anticipated that the groundwater levels provided above and in Section 7.5 may fluctuate 
seasonally. Based on the current groundwater levels, it is expected that groundwater would be 
encountered within the depth of excavation and it is recommended that a hydrogeological 
analysis be conducted to confirm the need for a Permit to Take Water (PTTW).  If it is determined 
that more than 50,000 litres of water is anticipated to be taken each day during the construction 
and/or dewatering, then a PTTW would be required.  At this time, the requirement for the 
contractor to submit a dewatering plan should also be assessed. 

Any structures which are anticipated to be constructed beneath the water table, will need to 
be designed to be watertight or alternatively to be drained with an appropriate sump and 
drainage system.  An undrained watertight design would need to consider uplift resistance.  A 
drained design would need to consider the potential of contaminant impacted groundwater 
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being directed from the site. PWGSC has indicated that any new structures are anticipated to 
be designed as fully drained structures. 

8.5.3 Excavations in Bedrock 

Excavations in bedrock are anticipated for the proposed development, such as for the lowering 
of the Centre Block basement and the construction of tunnels and access shafts.  The upper 
portion (approximately 0.5 m to 1.0 m) of the bedrock is weathered, and can likely be 
excavated using hoe-ramming.  Deeper bedrock will require other methods, described below. 
Excavations in competent rock may be conducted with vertical walls up to a depth of 3 m, 
except in cases where the excavation is immediately adjacent an existing structure.  For 
excavations deeper than 3 m in rock, rock mass stabilization will be required, as described in 
Section 8.5.4. 

The Centre Block is considered to be of historical significance and comprises of three structural 
systems – reinforced concrete beams and slabs on concrete columns, walls and piers; steel 
beams and girders bearing on brick masonry load bearing walls; and a skeleton frame with 
girders framed into steel columns.   The foundation of Centre Block comprises of unreinforced 
concrete founded on limestone bedrock with a piece of the 1860’s stone foundation wall 
remaining beneath the poured concrete foundations of the southeast pavilion at a depth of 
2.1 m.  At foundation level, reinforced concrete is found in smaller columns supporting the 
ground floor level beams.  Based on this description, the Centre Block structure may be sensitive 
to vibrations. 

Previous excavations for the CBUS and the Library of Parliament have recommended that no 
blasting occur within a defined distance from existing walls or foundations; this distance was 
dependent on the integrity of the nearby structure. Instead, hoe-ramming, hydraulic or 
chemical rock splitting, or line drilling should be used. For bedrock excavations in areas 
extremely close to existing structural elements (<3 m, such as in the Centre Block basement), a 
line-drilling program prior to excavation is recommended to define excavation limits.  

Controlled blasting of rock may be an option away from structures, such as for potential access 
shafts or tunnels.  Several test blast programs have been conducted around the vicinity of 
Parliament Hill.  In the past, explosive weights of 0.5 kg to 2.6 kg have been used.  It is expected 
that each blast would only last for 250 milliseconds and be limited to two or three small blasts per 
day during core business hours except for the changing of the guard between 10:30 to 11:30 
am.  Each blast would typically be covered with three layers of rubber blasting mats to reduce 
noise and prevent flying rock. 

Due to the historical significance and heritage considerations associated with the Parliamentary 
Precinct, a detailed pre-construction survey should be performed prior to rock excavation taking 
place, including monitoring of any existing cracks on the interior and exterior of structures or 
tunnels.  Previously, a limit of 12 mm/sec has been set as a limit of Peak Particle Velocity (PPV) for 
heritage buildings.  For more modern structures, a PPV of 25 mm/sec has been suggested for 
safe use. The vibration limits provided in Table 8.3 were also provided for rehabilitation of similar 
structures (East Block, Visitor Welcome Centre) on Parliament Hill. These vibration limits are 
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intended to prevent cracking and other structural problems, and do not address the needs of 
any vibration-sensitive equipment, if present.  Should particularly vibration-sensitive equipment or 
facilities be present in the Centre Block area, it is recommended that a site-specific vibration 
analysis be carried out prior to rock excavation. 

 

Table 8.3:  Suggested Peak Vibration Limits at Nearby Structures/Services 
Frequency Range (Hz) < 10 10 to 30 > 30 

Peak Particle Velocity (mm/s) 5 5 to 25(sliding scale) 25 

  

For rock excavation at the West Block rehabilitation project, non-detonating chemical 
compound rock breaking technology (Nxburst) was used which produces the combination of 
high frequency, low duration and low magnitude vibration waves, which reduced the risks of 
vibration related damages.  The use of similar rock breaking technologies should be considered 
for the Centre Block Project. 

8.5.4 Rock Mass Stabilization 

Based on 3D modeling (Golder 1999) of the rock mass beneath the Library of Parliament, which 
is anticipated to be similar to that for the remainder of Centre Block, it was concluded that 
excavation-related vibration (including from mechanical excavation methods) had the 
potential to cause movement; so too could incorrect excavation sequencing. Horizontal stresses 
of no more than 0.5 MPa were found to cause movements, although this modelling result was 
found to be relatively conservative compared to what was noted in the field.  Movement was 
more likely to occur along faults, bedding planes and joints, as opposed to stress-related 
movements. 

A part of the detail design for the proposed Center Block Visitors Welcome Center excavation, 
detail 3D modelling of the rock mass should be carried out. 

The excavations for both the Library of Parliament and the CBUS required pre-support of the rock 
consisting of untensioned dowels to integrate the rock mass, as well as tensioned rock bolts to 
provide positive restraint to areas identified as potential wedge or block failures.  It is anticipated 
that a similar approach will be required for the Centre Block.    

The rock mass is anticipated to be more fractured in areas where historical tunnels are present.  
In these areas, additional support of the rock mass may be required, such as consolidation 
grouting or mesh reinforcement. 

Optical televiewer logging was conducted in BH 15-4, BH 15-5 and BH 15-9 by GPR Geophysics.  
The optical televiewer logging report and logs are provided in Appendix E.  Based on the logs, 
the frequency of fractures in these three boreholes appear to be very low with 2.0 fractures per 
metre being the highest observed frequency between 4.5 m and 5.5 m in BH 15-4 and between 
22.5 m and 24.0 m in BH 15-9.   
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Based on the fracture frequency observed in the exp 2013 borehole investigation for boreholes 
drilled near the west and southwest side of Centre Block, a maximum fracture frequency of 10 
per 0.25 m was observed in several of the boreholes. This may be due to the presence of tunnels 
(pedestrian and service tunnels) in the area and as mentioned before, additional support of the 
rock mass may be required on the west southwest side of Centre Block. 

8.5.5 Rock Anchors 

It is anticipated that rock anchors may be required to stabilize the rock face in areas that may 
be identified as potential block or wedge failures. 

For rock anchor design there are several possible failure modes. Failure may occur in the steel 
tendon, in the bond at either the rock-grout or grout-steel interfaces or rock mass conical failure. 
The structural failure modes i.e. failures in the steel tendon and in the grout-steel bond should be 
reviewed by a structural engineer.   

The following rock parameters were used to develop the anchor design recommendations 
provided herein. 

Table 8.4:  Parameters for Rock Anchor Design 

RMR 

Hoek and 
Brown 

Parameters 

Unconfined 
Compressive 

Strength of 
Intact Rock, 

Uc (MPa) 

Submerged 
Unit Weight 

of Rock, 
(kN/m3) 

ULS Grout to 
Rock Bond 

Strength 
(kPa) 

Grout 
Compressive 

Strength 
(MPa) 

Apex Angle 
of Failure 

Cone 
(degrees) m s 

66 0.617 0.00346 115 16 1000 30 90 

 
Rock-Grout Failure Mode 

When considering the rock-grout failure mode the following should be considered: 

• A rock to grout interface bond strength of 1000 kPa at ULS, assuming grout with an 
unconfined compressive strength of 30 MPa. 

• The upper 1.0 m of bedrock should not be included as bonded length when calculating the 
anchor capacity – i.e. it should be considered a no-load zone. 

• Minimum bonded anchor length of 3 m and a maximum bonded length of 8m. 
• Minimum bonded length of 3 m, assuming that bar tendons will be used. 
• The unbounded length of anchor should be equal to the height of the rock cone and less 

half the bonded length. 
• Grouting of the unbonded length after the anchor has been prestressed. 
• A minimum spacing of four times the diameter of the bored hole should be used in order to 

prevent or minimize excessive stress concentrations being developed around the anchors. 

The above applies for both vertical and inclined rock anchors. 
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Assuming that the anchor was up to 150 mm in diameter and the maximum bonded length of 
8 m was applied, this would suggest a possible geotechnical resistance at ULS at the rock- 
interface of 3,800 kN. 

Rock Mass Conical Failure 

To ensure against the possibility of a rock mass failure, the following approach should also be 
carried out: 

• For a single anchor use the calculation method provided on the sheet titled “Rock Anchor: 
Resistance to Rock Mass Failure” provided in Appendix F. 

• Where the centre-to-centre spacing of adjacent rock anchors is less than twice the height of 
the rock cone, the anchor group resistance to rock mass failure should be reduced to reflect 
the theoretical rock cone overlap. 

• A 90o apex angle should be used to calculate the rock volume within the theoretical cones 
and the apex should be located at the middle of the bonded length as shown on the sheet 
titled “Rock Anchor: Resistance to Rock Mass Failure” in Appendix F. 

• Submerged unit weight of rock = 16 kN/m3. 

Rock Anchor Testing 

Proof testing should be carried out on all production anchors to ensure a satisfactory design.  In 
accordance with the Canadian Foundation Engineering Manual, proof tests should be taken to 
the maximum test load of 1.33 times the working (service) load. 

8.5.6 Tunneling 

It is understood that tunneling may be considered for required access shafts or tunnels.  It was 
recommended in Stantec’s August 2014 Data Gap Analysis that if tunneling is to be undertaken, 
an analysis should be performed as part of the detailed investigation for this project.   

Due to the blasting restrictions at Parliament Hill, it is anticipated that any tunneling would be 
carried out using a mining approach using horizontal line drilling followed by the use of a 
hydraulic rock splitter within larger diameter predrilled horizontal holes. 

For the design of tunneling and excavation supports, and the length and spacing of rock 
reinforcement, both the Rock Mass Classification (Q Index) and Rock Mass Rating (RMR) are 
required.  These have been discussed in Sections 7.4.4 and 7.4.5, respectively.  Table 8.5 
summarizes the bedrock geotechnical design parameters that can be used for the Centre Block 
project. The table also compares the various parameters obtained from lab and seismic testing 
as well as from the Rock Mass Rating. 
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Table 8.5:  Geotechnical Bedrock Parameters Comparison 
Unconfined Compressive 
Strength of Intact Rock, Uc 

(MPa) 
Young’s Modulus (GPa) Poisson’s Ratio, ν Shear Modulus, Gm 

(GPa) 

Uniaxial 
Test 

Inferred 
from 
Point 
Load 
Index 

UCS 
from 

modulus 
test 

Intact 
Rock 
(Lab) 

Rock 
Mass 

(Seismic) 

Rock 
Mass 
(RMR) 

Lab Seismic RMR 
(theoretical 

value) 

Intact 
Rock 
(Lab) 

Rock 
Mass 

(Seismic) 

Rock 
Mass 
(RMR) 

115 98 123 61 39 18 0.36 0.29 0.32 22 15 7 

 

The values identified as Rock Mass (Seismic) may be used where analysis requires the input of 
“small strain” elastic properties, such as foundation designs.  The values identified as Rock Mass 
(RMR) may be used where analysis requires the input of “large strain” elastic properties such as in 
the case where static loads apply. 

8.5.7 Foundation Backfill 

Foundation backfill should be placed and compacted in lifts and should consist of Structural Fill.  
Structural Fill should conform to the requirements of OPSS Granular A or Granular B Type II.  It 
should be compacted in lifts no thicker than 300 mm to at least 100% Standard Proctor 
Maximum Dry Density (SPMDD).  This material should be tested and approved by a 
Geotechnical Engineer prior to delivery to the site.  Care should be taken immediately adjacent 
to walls to avoid over compaction of the soil which could result in damage to the walls. 

All foundations are expected to be set on bedrock; therefore Structural Fill is only anticipated for 
foundation backfill. 

Bedding for utilities should be placed in accordance with the pipe design requirements.  It is 
recommended that a minimum of 150 mm to 200 mm of OPSS Granular A be placed below the 
pipe invert as bedding material.  Granular pipe backfill placed above the invert should consist 
of Granular A material.  A minimum of 300 mm vertical and side cover should be provided.  
These materials should be compacted to at least 98% of SPMDD. 

Backfill for service trenches in landscaped areas may consist of excavated material replaced 
and compacted in lifts.  Where the service trenches extend below paved areas, the trench 
should be backfilled with subgrade fill material, meeting the requirements for OPSS Select 
Subgrade Material, from the top of the pipe cover to within 1.2 m of the proposed pavement 
surface, placed in lifts and compacted to at least 95% of SPMDD.  The material used within the 
upper 1.2 m and below the subgrade line should be similar to that exposed in the trench walls to 
prevent differential frost heave, placed in lifts and compacted to at least 95% of SPMDD.  
Different abutting materials within this zone will require a 3H:1V frost taper in order to minimize 
the effects of differential frost heaving. 

Excavations for manholes (if applicable) should be backfilled with compacted granular 
material.  A 3H:1V frost taper should be built within the upper 1.2 m. 
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8.5.8 Foundation Drainage 

New foundations will require a perimeter drainage system and under slab drainage system. 
Typically the under slab drainage system will include the following components: 

- Concrete basement floor slab 

- High quality vapour barrier 

- 50 mm minimum of OPSS Granular A waking surface 

- 350 mm minimum clear stone drainage media 

- Drainage tiles spaced 4 to 6 m apart leading to sump pits or discharging directly into the 
municipal storm sewer system. 

Once the basement elevations have been established, a hydrogeological assessment should be 
carried out to confirm the “worst-case” groundwater flow volumes which could occur at the 
proposed foundation level.  The below slab drainage system should be designed based on the 
required hydrogeological interpretation. 

The perimeter drainage system should include perimeter drains set at the same level as the 
underside of the clear stone layer to be placed beneath the proposed floor level.  The 
foundation walls should also be protected against moisture migration. 

8.5.9 Pipe Bedding and Backfill 

Bedding for utilities should be placed in accordance with the pipe design requirements.  It is 
recommended that a minimum of 150 mm to 200 mm of OPSS Granular A be placed below the 
pipe invert as bedding material.  Granular pipe backfill placed above the invert should consist 
of Granular A material.  A minimum of 300 mm vertical and side cover should be provided.  
Above the springline, these materials should be compacted to at least 98% of SPMDD (as 
defined in Section 8.3). 

Backfill for service trenches in landscaped areas may consist of excavated material replaced 
and compacted in lifts.  Where the service trenches extend below paved areas, the trench 
should be backfilled with subgrade fill material, meeting the requirements for OPSS Select 
Subgrade Material, from the top of the pipe cover to within 1.2 m of the proposed pavement 
surface, placed in lifts and compacted to at least 95% of SPMDD.  The material used within the 
upper 1.2 m and below the subgrade line should be similar to that exposed in the trench walls to 
prevent differential frost heave, placed in lifts and compacted to at least 95% of SPMDD.  
Different abutting materials within this zone will require a 3H:1V frost taper in order to minimize 
the effects of differential frost heaving. 

Excavations for manholes (if applicable) should be backfilled with compacted granular 
material.  A 3H:1V frost taper should be built within the upper 1.2 m. 
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8.5.10 Material Reuse 

Excavations for this project are anticipated to extend through fill, native till and bedrock. 

The fill material present at the site is granular in nature and may be reused as subgrade fill 
beneath landscaped and paved areas.  The fill is variable from location to location and 
therefore will require a more extensive laboratory program to support the on-site compaction 
control and testing. 

The native till material may have variable fines contents and moisture contents which will make 
them more difficult to compact during construction.  Given the variable nature of these 
materials and its anticipated limited value, it is not recommended to reuse these materials as 
part of this project. 

For cases where excavation into bedrock consists of drilling within bedrock to install anchors or 
construct caisson foundations, the bedrock cuttings would not be considered suitable as a 
reusable fill material.  In the case where bedrock is excavated by hoe-ramming, line-drilling, 
splitting and/or blasting, the excavated bedrock would be considered suitable for reuse 
beneath landscaped and paved areas provided that it is well graded and that all pieces with a 
maximum dimension of greater than 300 mm are removed.  As well, where rockfill is used, the 
rockfill surface should be chinked such that smaller gravel sizes are exposed at the surface and 
should be covered with a non-woven geotextile such as a Terrafix 270R to prevent migration of 
overlying earth or pavement materials through voids which inadvertently form within rockfill. 

8.6 LATERAL EARTH PRESSURES 

Soldier piles with lagging or other support methods may be required for service trenches 
excavated as part of the cut and cover operations, and should be designed using the lateral 
earth parameters provided in Table 8.6. 

Table 8.6:  Lateral Earth Parameters 

Material 
Ko 

(at rest) 
Ka 

(active) 
Kp 

(passive) 
φ 

(friction angle) 
Unit Weight 

OPSS Granular A 0.43 0.27 3.69 35° 22 kN/m3 

OPSS Granular B Type II 0.47 0.31 3.25 32° 22 kN/m3 

Sandy Silt Till 0.48 0.32 3.12 31° 21 kN/m3 

Insitu Fills 0.5 0.33 3.00 30° 21 kN/m3 

 
The design of the shoring system should be carried out by a Professional Engineer specialized in 
shoring design. The design should consider load effects from the adjacent embankments, 
existing structures, and construction equipment. 
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8.7 SEISMIC DESIGN 

8.7.1 Seismic Site Class and Liquefaction 

As outlined in the 2010 National Building Code of Canada buildings and their foundations must 
be designed to resist a minimum earthquake force.  The majority of the area beneath the 
Centre Block is underlain by relatively shallow bedrock. This site was analyzed using data 
obtained from the City of Ottawa seismic site classification map from combined 
geological/geophysical data, published by the Geological Survey of Canada and developed in 
conjunction with Carleton University. Figure 8.1 shows the most probable seismic site class for the 
soils underlying the Centre Block to be a Site Class A (“Hard Rock”) and a Site Class B (“Rock”).  

Four known shear wave velocity measurements were carried out in the vicinity of Centre Block, 
as shown on Figure 6 in Appendix B in Stantec’s August 2014 Geotechnical Data Gap Analysis 
Report, and summarized in Table 8.7 below. 

Table 8.7:  Summary of Shear Wave Velocity Tests 

Type of 
Survey* Location Vs30 

(m/s) 
Foundation 
Depth (m) 

Foundation 
Elevation (m) 

Applicable 
Seismic Site 

Class 
Study 

VSP 
Southeast of 
the Peace 
Tower 

2335 Unknown Unknown A Stantec 
(2015) 

MASW Southwest of 
Centre Block 

2060 Unknown 78.35 A 
exp (2014) 

2120 Unknown 68.45 A 

MASW West of East 
Block 

1129.8 1.1 m Unknown B Stantec 
(2014) 2125.4 3.7 m Unknown A 

VSP Northeast of 
Centre Block 

1724 Unknown 87.2 A Golder 
(2010) 2205 Unknown 83.5 A 

VSP West Block 
courtyard 

2034 3 m 79.1 A Golder 
(2010) 2880 12 m 70.1 A 

* MASW = Multi-channel Analysis of Surface Waves 
   VSP = Vertical Seismic Profiling 

Based on recommendations given in Stantec’s August 2014 Geotechnical Data Gap Analysis 
report, a vertical seismic profile was executed in BH 15-4, approximately 15 m east of the Peace 
Tower.  The seismic survey report is attached in Appendix E.  The results of the survey indicated 
shear wave velocities (Vs30) of 1237 m/s and 2335 m/s (indicated in Table 8.7 above) for 
foundations on the overburden and for foundations on rock, respectively.  Based on these 
results, foundations on bedrock may be designed using a Site Class A.  Where foundations are 
founded on less than 3 m of overburden composed of structural fill and native soils, Site Class B 
may be used. Where more than 3 m of overburden is present beneath the footing Site Class C 
may be used for design.   
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The soils at this site are not considered liquefiable. 

 

Figure 8.1:  Seismic Site Class (from City of Ottawa seismic site classification map from 
combined geological/geophysical data, published by the Geological 
Survey of Canada) 

 

8.7.2 Site Period and Elastic Rock Properties 

For seismic design purposes, the site period was calculated based on the shear wave 
measurements carried out by Stantec in 2015.  Figure 8.2 summarizes the site period with depth. 

The elastic properties of the bedrock are summarized in Table 8.5. For seismic design purposes, 
the Rock Mass (Seismic) values would apply. 

Site Class A 

Site Class B 

Site Class C 
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Figure 8.2:  Site Period vs. Depth based on results of the Stantec 2015 Seismic Downhole 
Survey  

 

8.8 SLOPE STABILITY 

The area to the north of Centre Block is adjacent a steep slope which may be undergoing 
creep. Contour lines of the slope show it to have an overall slope of approximately 2H:1V;  in 
several locations, the slope is steeper than 1H:1V (up to 50°).  Previous surveys of the slope 
indicate it to contain remnants of historic and current structures (tunnels, staircases, fences, 
retaining walls etc.). 

It is recommended that a slope stability analysis be performed on this slope once details are 
known regarding construction equipment loads and placement. Since the actual staging 
location and loading is unknown, an accurate slope stability analysis could not be performed at 
this time. However, based on the contours shown on drawings provided by PWGSC, a 
preliminary global slope stability check was carried out on one cross-section located northeast 
of the Centre Block building at Section A-A (See Drawing No.3).  Section A-A is considered to be 
within the most critical area due to the grade of the slope itself. Figures 8.3 and 8.4 show the 
Slope/W outputs for drained and seismic conditions, respectively. 
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Figure 8.3:  Slope/W Global Stability Analysis Output for Drained Conditions 
 

 
Figure 8.4:  Slope/W Global Stability Analysis Output for Seismic Conditions 
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Slope stability analysis was carried out using the GeoStudio 2012 SLOPE/W computer modeling 
software. The Morgenstern-Price method as presented in the SLOPE/W software was used for the 
stability modeling.  

The soil conditions on the northeast side of Centre Block generally consist of fill material over 
bedrock.  Table 8.8 provides an idealized soil model for the conditions observed on site, 
specifically at BH 15-9 (Stantec, 2015) and BH 10-1 (Golder, 2010). 

Table 8.8:  Soil Parameters  

Soil Unit Weight 
(kN/m3) 

Angle of Friction 
(°) 

Effective Cohesion 
c’ (kPa) 

Cohesion 
 (kPa) 

Sand & Gravel Fill 22 35 0 0 

 
A seismic coefficient of 0.1 g was used in the model to determine the factor of safety under 
seismic loading. 

The phreatic surface (groundwater) was estimated based on our site observations and 
measurements and was modelled to be at approximately 10 m below the existing ground 
surface. 

An estimated load equivalent to 1.0 m of fill height was also estimated for this preliminary 
analysis.  A factor of safety greater than 4.0 was obtained for both static and seismic analysis 
which indicates that the slope is stable. This analysis considers only global parameters of the rock 
mass and does not take into consideration the rock mechanics which accounts for failure 
mechanisms such as wedge, planar, circular and toppling failure modes. 

It is still recommended that this slope stability analysis be re-done once more detailed 
information on loading and location is known. 

8.9 PAVEMENTS 

It is anticipated that a temporary roadway may be required for construction and emergency 
vehicles, should the existing roadway be blocked during construction.  In addition, the existing 
pavement may be affected by the proposed works and may require pavement replacement.   

When reinstating pavements affected by utility trench, it is common practice to match existing 
pavement thicknesses.  Jacques Whitford (now Stantec) advanced a number of boreholes 
through the asphalt to the southeast of the Centre Block, encountering between 30 mm and 180 
mm of asphalt, occasionally laid directly over concrete; the asphalt thickness was typically 
greater than 100 mm.  The thickness of the asphalt observed in this investigation was 100 mm 
and was described as an asphaltic concrete. 

The traffic levels for the existing roadway, as well as for any proposed temporary access road, 
are not known.  Traffic has been assumed to consist of light traffic (primarily police cruisers, light 
delivery vehicles, and Parliament Shuttle Busses) in the case of the existing roadway; it is 
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assumed the same vehicles will use a temporary pavement structure, in addition to construction 
and emergency vehicles.  

The pavement structure presented in Table 8.8 should be used for pavement reinstatement and 
the temporary roadway.  

Table 8.9:  Recommended Pavement Design 
Parameter Pavement Reinstatement Temporary Roadway 

Asphalt Surface 50 mm SP 12.5 50 mm SP 12.5 

Asphalt Binder 70 mm SP 19 70 mm SP 19 

Base 150 mm OPSS Granular A 150 mm OPSS Granular A 

Subbase 350 mm OPSS Granular B Type II 350 mm OPSS Granular B Type II 

 
The following material types are recommended for this project: 

• Asphalt performance grade PG 58-34. 
• The Superpave mix designs should be in accordance with City of Ottawa S.P. No: F-3106 and 

should use a Traffic Category of A. 
• The compaction of the asphalt layers should follow the City of Ottawa Special Provision No. 

3106 and OPSS 310. 
• All granular materials should be in accordance with the requirements of City of Ottawa 

Special Provision F-3147.  Both the base and subbase layers should be compacted to 100% 
SPMDD.   

• A tack coat is recommended between asphalt layers and along the edges of any cuts in 
asphalt. 

Proper drainage of the pavement structure must be provided in order to ensure satisfactory 
performance. The subgrade and granular base/subbase should be graded to ensure positive 
drainage. 
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9.0 INSTRUMENTATION AND MONITORING 

An instrumentation and monitoring program should be considered to monitor the movement of 
the existing structure and nearby utilities that are within the influence zone of construction.  The 
program should properly identify the alert criteria and a plan should be put in place to address 
any movements that may occur. 

Instruments should consist of vertical inclinometers, extensometers, inclination sensors, joint 
meters, vibrating wire piezometers etc.  Once the proposed design and construction details 
have been established, a detailed instrumentation plan should be developed.  The consultant 
undertaking this work should present a detailed instrumentation and monitoring plan.  
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11.0 CLOSURE 

This report has been prepared for the sole benefit of Public Works and Government Services 
Canada and its agents, and may not be used by any third party without the express written 
consent of Stantec and the client.  Any use which a third party makes of this report is the 
responsibility of such third party. 

We trust the above meets your present requirements.  Should you require any further information, 
please do not hesitate to contact us. 

Yours very truly, 

STANTEC CONSULTING LTD. 

 

 

Bridgit Bocage, M.E ng. 
Geotechnical Engineering Intern 
 

 

 

J.G.A. Raymond Haché, M.Sc., P.Eng., 
Principal and Central Canada Practice Lead 
Geotechnical Engineering 
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APPENDIX A 
Statement of General Conditions

   
 



    SEPTEMBER 2013 

STATEMENT OF GENERAL CONDITIONS 
 
USE OF THIS REPORT:  This report has been prepared for the sole benefit of the Client or its agent 
and may not be used by any third party without the express written consent of Stantec Consulting 
Ltd. and the Client.  Any use which a third party makes of this report is the responsibility of such 
third party. 
 
BASIS OF THE REPORT:  The information, opinions, and/or recommendations made in this report are 
in accordance with Stantec Consulting Ltd.’s present understanding of the site specific project as 
described by the Client.  The applicability of these is restricted to the site conditions encountered 
at the time of the investigation or study.  If the proposed site specific project differs or is modified 
from what is described in this report or if the site conditions are altered, this report is no longer 
valid unless Stantec Consulting Ltd. is requested by the Client to review and revise the report to 
reflect the differing or modified project specifics and/or the altered site conditions. 
 
STANDARD OF CARE:  Preparation of this report, and all associated work, was carried out in 
accordance with the normally accepted standard of care in the state or province of execution 
for the specific professional service provided to the Client.  No other warranty is made. 
 
INTERPRETATION OF SITE CONDITIONS:  Soil, rock, or other material descriptions, and statements 
regarding their condition, made in this report are based on site conditions encountered by 
Stantec Consulting Ltd. at the time of the work and at the specific testing and/or sampling 
locations.  Classifications and statements of condition have been made in accordance with 
normally accepted practices which are judgmental in nature; no specific description should be 
considered exact, but rather reflective of the anticipated material behavior.  Extrapolation of in 
situ conditions can only be made to some limited extent beyond the sampling or test points.  The 
extent depends on variability of the soil, rock and groundwater conditions as influenced by 
geological processes, construction activity, and site use.   
 
VARYING OR UNEXPECTED CONDITIONS:  Should any site or subsurface conditions be 
encountered that are different from those described in this report or encountered at the test 
locations, Stantec Consulting Ltd. must be notified immediately to assess if the varying or 
unexpected conditions are substantial and if reassessments of the report conclusions or 
recommendations are required.  Stantec Consulting Ltd. will not be responsible to any party for 
damages incurred as a result of failing to notify Stantec Consulting Ltd. that differing site or sub-
surface conditions are present upon becoming aware of such conditions. 
 
PLANNING, DESIGN, OR CONSTRUCTION:  Development or design plans and specifications should 
be reviewed by Stantec Consulting Ltd., sufficiently ahead of initiating the next project stage 
(property acquisition, tender, construction, etc), to confirm that this report completely addresses 
the elaborated project specifics and that the contents of this report have been properly 
interpreted.  Specialty quality assurance services (field observations and testing) during 
construction are a necessary part of the evaluation of sub-subsurface conditions and site 
preparation works.  Site work relating to the recommendations included in this report should only 
be carried out in the presence of a qualified geotechnical engineer; Stantec Consulting Ltd. 
cannot be responsible for site work carried out without being present. 



GEOTECHNICAL REPORT 
April 2015 

APPENDIX B 
Key Plan 

   Interior Borehole Location Plan 

   Exterior Borehole Location Plan 

   Existing Testhole Location Plan 

  ***** and Underground Infrastructure (Portions of the map not 

required for the solicitation have been removed) 

   Seismic Testing Locations 

   Mapped Faults 
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NOTES

1. COORDINATE SYTEM: NAD 1983 MTM ZONE 9.
2. BASEPLAN PROVIDED BY PWGSC.
3. DIMENSIONS IN METERS UNLESS OTHERWISE NOTED.
4. BACKGROUND DATA INCLUDED IN STANTEC'S 2014

DATA GAP ANALYSIS REPORT.
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EXTERIOR BOREHOLE LOCATION PLAN
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LEGEND NOTES

AREA OF INTEREST

TEST HOLE NUMBER

REPORT REFERENCE (SEE SECTION 8.0)

BEDROCK ELEVATION CONTOUR (m)

MAPPED FAULTS

1. COORDINATE SYTEM: NAD 1983 MTM ZONE 9.
2. BASEPLAN PROVIDED BY PWGSC.
3. BOREHOLE LOGS PROVIDED IN STANTEC 2014

DATA GAP ANALYSIS REPORT.92-26

10301

REPORT REFERENCE

REPORT NUMBER YEAR CONSULTANT

0-6572-S - FONDEX
0-6604-S - FONDEX
0-A087-A - FONDEX
05-15784 AECOM TECHSULT
1011210046 2010 GOLDER
10301 1992 JW
4360-014-3-262(11) 1996 DST
44-85 - WILF OHLMANN
443027 - J. D. PATERSON
650501 - BUTTS, ROSS & ASSOC.
772122 - GOLDER
8012262 - GOLDER
8112122 - GOLDER
8312404 - GOLDER
8911748 1990 GOLDER
9312287 - GOLDER
9612016 1996 GOLDER
9912160 1999 GOLDER
f2647 2004 FONDEX
M43-2-16 - NRCC
O-D723-G - FONDEX
S296-1-65 1965 TERRATECH
S341-63 - J. D. PATERSON
S410-64-67 1967 J. D. PATERSON
SF-4495 1998 MCROSTIE, GENEST,

MIDDLEMISS
OTT-00212365-AD 2014 EXP

APRIL 2015
PROJECT No. 122411046

PWGSC
GEOTECHNICAL INVESTIGATION
CENTREBLOCK, 111 WELLINGTON ST., OTTAWA, ON

4

EXISTING TEST HOLE LOCATION PLAN

1 : 1000
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LEGEND NOTES

AREA OF INTEREST

TEST HOLE AND NUMBER

TUNNEL

1. COORDINATE SYTEM: NAD 1983 MTM ZONE 9.
2. BASEPLAN PROVIDED BY PWGSC.
3. BACKGROUND DATA INCLUDED IN STANTEC'S

2014 DATA GAP ANALYSIS REPORT.

92-26

JUNE 2015
PROJECT No. 122411046

PWGSC
GEOTECHNICAL INVESTIGATION
CENTREBLOCK, 111 WELLINGTON ST., OTTAWA, ON

5

TUNNELS  AND UNDERGROUND
INFRUSTRUCTURE

1 : 1000
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SEISMIC TESTING LOCATIONS

LEGEND NOTES

AREA OF INTEREST

TEST HOLE AND NUMBER

SEISMIC PROFILE LOCATION

1. COORDINATE SYTEM: NAD 1983 MTM ZONE 9.
2. BASEPLAN PROVIDED BY PWGSC.
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Symbols and Terms Used on Borehole Records 
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS 
 
SOIL DESCRIPTION 
 
Terminology describing common soil genesis: 

Topsoil - mixture of soil and humus capable of supporting vegetative growth 
Peat - mixture of visible and invisible fragments of decayed organic matter 

Till - unstratified glacial deposit which may range from clay to boulders 

Fill - material below the surface identified as placed by humans (excluding buried services) 
 
Terminology describing soil structure: 

Desiccated - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc. 
Fissured - having cracks, and hence a blocky structure 
Varved - composed of regular alternating layers of silt and clay 

Stratified - composed of alternating successions of different soil types, e.g. silt and sand 
Layer - > 75 mm in thickness 
Seam - 2 mm to 75 mm in thickness 

Parting - < 2 mm in thickness 
 
Terminology describing soil types: 
The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified Soil 
Classification System (USCS) (ASTM D 2487 or D 2488).  The classification excludes particles larger than 76 mm 
(3 inches).  The USCS provides a group symbol (e.g. SM) and group name (e.g. silty sand) for identification. 
 
Terminology describing cobbles, boulders, and non-matrix materials (organic matter or debris): 
Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic matter, construction 
debris) is based upon the proportion of these materials present: 
 

Trace, or occasional Less than 10% 
Some 10-20% 

Frequent > 20% 
 
Terminology describing compactness of cohesionless soils: 
The standard terminology to describe cohesionless soils includes compactness (formerly "relative density"), as determined 
by the Standard Penetration Test N-Value (also known as N-Index).  A relationship between compactness condition and 
N-Value is shown in the following table. 
  

Compactness Condition SPT N-Value 
Very Loose <4 

Loose 4-10 
Compact 10-30 
Dense 30-50 

Very Dense >50 
 
Terminology describing consistency of cohesive soils: 
The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear strength 
as measured by in situ vane tests, penetrometer tests, or unconfined compression tests. 
 

Consistency Undrained Shear Strength 
kips/sq.ft. kPa 

Very Soft <0.25 <12.5 
Soft 0.25 - 0.5 12.5 - 25 
Firm 0.5 - 1.0 25 - 50 
Stiff 1.0 - 2.0 50 – 100 

Very Stiff 2.0 - 4.0 100 - 200 
Hard >4.0 >200 
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ROCK DESCRIPTION 
 
Terminology describing rock quality: 

RQD Rock Mass Quality 
0-25 Very Poor 

25-50 Poor 
50-75 Fair 
75-90 Good 

90-100 Excellent 
 
Rock quality classification is based on a modified core recovery percentage (RQD) in which all pieces of sound core over 
100 mm long are counted as recovery.  The smaller pieces are considered to be due to close shearing, jointing, faulting, 
or weathering in the rock mass and are not counted.  RQD was originally intended to be done on NW core; however, it can 
be used on different core sizes if the bulk of the fractures caused by drilling stresses are easily distinguishable from in situ 
fractures.  The terminology describing rock mass quality based on RQD is subjective and is underlain by the presumption 
that sound strong rock is of higher engineering value than fractured weak rock. 
 
Terminology describing rock mass: 

Spacing (mm) Joint Classification Bedding, Laminations, Bands 
> 6000 Extremely Wide - 

2000-6000 Very Wide Very Thick 
600-2000 Wide Thick 
200-600 Moderate Medium 
60-200 Close Thin 
20-60 Very Close Very Thin 
<20 Extremely Close Laminated 
<6 - Thinly Laminated 

 
Terminology describing rock strength: 

Strength Classification Unconfined Compressive Strength (MPa) 
Extremely Weak < 1 

Very Weak 1 – 5 
Weak 5 – 25 

Medium Strong 25 – 50 
Strong 50 – 100 

Very Strong 100 – 250 
Extremely Strong > 250 

 
Terminology describing rock weathering: 

Term Description 
Fresh No visible signs of rock weathering.  Slight discolouration along major discontinuities 

Slightly Weathered Discolouration indicates weathering of rock on discontinuity surfaces.  All the rock 
material may be discoloured. 

Moderately Weathered Less than half the rock is decomposed and/or disintegrated into soil. 
Highly Weathered More than half the rock is decomposed and/or disintegrated into soil. 

Completely Weathered All the rock material is decomposed and/or disintegrated into soil.  The original mass 
structure is still largely intact. 
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STRATA PLOT 
 
Strata plots symbolize the soil or bedrock description.  They are combinations of the following basic symbols.  The 
dimensions within the strata symbols are not indicative of the particle size, layer thickness, etc. 
 

           
Boulders 
Cobbles 
Gravel 

Sand Silt Clay Organics Asphalt Concrete Fill Igneous 
Bedrock 

Meta-
morphic 
Bedrock 

Sedi-
mentary 
Bedrock 

 
SAMPLE TYPE 

 

SS 
Split spoon sample (obtained by performing 
the Standard Penetration Test) 

ST Shelby tube or thin wall tube 

DP 
Direct-Push sample (small diameter tube 
sampler hydraulically advanced) 

PS Piston sample 
BS Bulk sample 
WS Wash sample 

HQ, NQ, BQ, etc. 
Rock core samples obtained with the use of 
standard size diamond coring bits. 

 
RECOVERY 
For soil samples, the recovery is recorded as the length of the soil sample recovered.  For rock core, recovery is defined 
as the total cumulative length of all core recovered in the core barrel divided by the length drilled and is recorded as a 
percentage on a per run basis. 
 
N-VALUE 
Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound (64 kg) 
hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one foot (305 mm) into 
the soil.  For split spoon samples where insufficient penetration was achieved and N-values cannot be presented, the 
number of blows are reported over sampler penetration in millimetres (e.g. 50/75).  Some design methods make use of N 
value corrected for various factors such as overburden pressure, energy ratio, borehole diameter, etc.  No corrections 
have been applied to the N-values presented on the log.  
 
DYNAMIC CONE PENETRATION TEST (DCPT) 
Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected to A size drill rods with 
the same standard fall height and weight as the Standard Penetration Test.  The DCPT value is the number of blows of the 
hammer required to drive the cone one foot (305 mm) into the soil.  The DCPT is used as a probe to assess soil variability.  
 
OTHER TESTS 
 

S Sieve analysis 
H Hydrometer analysis 
k Laboratory permeability 
γ Unit weight 

Gs Specific gravity of soil particles 
CD Consolidated drained triaxial 

CU Consolidated undrained triaxial with pore pressure 
measurements 

UU Unconsolidated undrained triaxial 
DS Direct Shear 
C Consolidation 
Qu Unconfined compression 

Ip 
Point Load Index (Ip on Borehole Record equals 
Ip(50) in which the index is corrected to a reference 
diameter of 50 mm) 

 

WATER LEVEL MEASUREMENT 
 

 
measured in standpipe, 
piezometer, or well 

 inferred 

 

 

Single packer permeability test; test 
interval from depth shown to bottom 
of borehole 

 

Double packer permeability test; test 
interval as indicated 

 

Falling head permeability test using 
casing 

 
Falling head permeability test using 
well point or piezometer 

 



200 mm CONCRETE

Continued on Core Boring Log.
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UCS =
115 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- highly weathered to unweathered joint surfaces
- very close to close joint spacing

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.
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Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- highly weathered to unweathered joint surfaces
- very close to close joint spacing

(Refer to Field Bedrock Core Log)
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UCS =
130 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- highly weathered to unweathered joint surfaces
- very close to close joint spacing

(Refer to Field Bedrock Core Log)
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660 mm CONCRETE

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS =
170 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to good rock quality
- grey colour
- slightly weathered to unweathered joint
surfaces
- very close to close joint spacing

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.
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UCS = 80
MPa

Limestone BEDROCK (Verulam Formation)

- very poor to good rock quality
- grey colour
- slightly weathered to unweathered joint
surfaces
- very close to close joint spacing

(Refer to Field Bedrock Core Log)
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Limestone BEDROCK (Verulam Formation)

- very poor to good rock quality
- grey colour
- slightly weathered to unweathered joint
surfaces
- very close to close joint spacing

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole left open and capped with a
countersunk flushmount cover.
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1

2

BS

BS

100 mm CONCRETE

FILL: dark brown sand and gravel
with occasional cobbles

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS =
125 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to unweathered joint
surfaces
- very close to moderate joint spacing

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.
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UCS =
110 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
-  moderately weathered to unweathered joint
surfaces
- very close to moderate joint spacing

(Refer to Field Bedrock Core Log)
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Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
-  moderately weathered to unweathered joint
surfaces
- very close to moderate joint spacing

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole left open and capped with a
countersunk flushmount cover.
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UCS =
120 MPa

UCS = 95
MPa

UCS =
105 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to unweathered joint
surfaces
- very close to moderate joint spacing

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.

2

2

2

2

2

4

4

83.7

4

0.75

0.75

0.75

0.75

4

0.75

FX
FX   IN
FX

FOL

FX   IN

VN

FOL

FOL

FOL

FX

FX   IN

FOL

3

3

3

3

3

3

3

0

86

0

162

188

16

70

83.7

77.1

HQ
6

HQ
7

HQ
8

HQ
9

HQ
10

HQ
11

HQ
12

D
IP

 w
.r

.t
.

C
O

R
E

A
X

IS
 (

o
)

LITHOLOGICAL DESCRIPTION

D
E

P
T

H
 (

m
)

TYPE AND SURFACE
DESCRIPTION1

1 D
IS

C
O

N
TI

N
U

IT
Y

SOLID
CORE

(%)

R.Q.D.
(%)

0

1

2

3

4

5

6

7

8

9

10

DATES:  BORING

Public Works and Government Services Canada

DATUM

BH 15-4

122411046

19 January 2015

CLIENT

1 of 4

Centre Block, Parliament Hill, Ottawa, ON

Geodetic

BOREHOLE No.

WATER LEVEL

LOCATION PROJECT No.

BH 15-4

January 10,11,17 & 18, 2015

ROCK CORE RECORD
 N:  5 030 377  E:  445 292

Inferred Groundwater Level
Groundwater Level Measured in Standpipe

App'd

Date

RH

W
2

W
3

W
4

W
5

W
E

A
T

H
E

R
IN

G
IN

D
E

X
 (

W
1-

W
6)

80 60 40 20 80 60 40 20

Jr

0 30 60 90

Jn Ja

R
5

R
4

R
3

R
2

R
1

R
O

C
K

S
T

R
E

N
G

T
H

IN
D

E
X

 (
R

0-
R

6)

80 60 40 20

S
A

M
P

LE
T

Y
P

E
 &

 N
o.

FX - FRACTURE
J - JOINT
CLV - CLEAVAGE
VN - VEIN

5 10 15 20

S
T

R
A

T
A

 P
LO

T

Q
'-V

A
LU

E
*

(*
Jw

=
1 

&
 S

R
F

=
1)

F
R

A
C

T
U

R
E

F
R

E
Q

U
E

N
C

Y
(F

ra
ct

ur
es

/1
m

)

W
A

T
E

R
 L

E
V

E
L

DISCONTINUITY DATA

O
T

H
E

R
 T

E
S

T
S

E
LE

V
A

T
IO

N
 (

m
)

TOTAL
CORE %

CONT - CONTACT
So - BEDDING
F - FAULT
FOL - FOLIATION

RZ - BROKEN CORE /
     RUBBLE ZONE
PL - PLANAR
ST - STEPPED

UN - UNDULATING
PO - POLISHED
K - SLICKENSIDED
R - ROUGH

CLN - CLEAN
PC - PARTIALLY COATED
CC - COMPLETELY COATED
IN - FILLED

87.1

S
T

N
13

-S
T

A
N

-G
E

O
-B

E
D

R
O

C
K

-Q
  1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
-R

E
V

.G
P

J 
 1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
.G

P
J 

 2
2/

4/
15

77

62

18

91

93

-

86

78

W2

W3

W3

W2

W1

-

W2

W3

-

-

-

R5

R4

R5

-

-

0

43

0

81

94

-

86

70

2.0

1.3

0.7

0.6

100

90

100

91

96

-

100

98



UCS =
100 MPa

UCS = 95
MPa

UCS =
110 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to unweathered joint
surfaces
- very close to moderate joint spacing

(Refer to Field Bedrock Core Log)
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UCS =
120 MPa

UCS =
125 MPa

UCS = 95
MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to unweathered joint
surfaces
- very close to moderate joint spacing

(Refer to Field Bedrock Core Log)
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UCS = 90
MPa

UCS =
105 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to unweathered joint
surfaces
- very close to moderate joint spacing

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole left open and capped with a
flushmount cover.
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Continued on Core Boring Log.
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Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- moderately weathered to slightly weathered
joint surfaces
-

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.
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UCS =
160 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- moderately weathered to slightly weathered
joint surfaces
-

(Refer to Field Bedrock Core Log)
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UCS = 90
MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- moderately weathered to slightly weathered
joint surfaces
-

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole left open and capped with a
flushmount cover
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Continued on Core Boring Log.
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UCS =
110 MPa

UCS =
140 MPa

UCS = 85

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to slightly weathered
joint surfaces
-

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.
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MPa

UCS = 95
MPa

UCS = 75
MPa

UCS =
110 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to slightly weathered
joint surfaces
-

(Refer to Field Bedrock Core Log)

2

4

2

2

2

2

2

2

0.75

0.75

0.75

0.75

3

0.75

3

3

2

3

1.5

3

1.5

1

3

1.5

120

91

91

180

21

59

33

17

64.1

NQ
12

NQ
13

NQ
14

NQ
15

NQ
16

NQ
17

NQ
18

D
IP

 w
.r

.t
.

C
O

R
E

A
X

IS
 (

o
)

LITHOLOGICAL DESCRIPTION

D
E

P
T

H
 (

m
)

TYPE AND SURFACE
DESCRIPTION1

1 D
IS

C
O

N
TI

N
U

IT
Y

SOLID
CORE

(%)

R.Q.D.
(%)

10

11

12

13

14

15

16

17

18

19

20

DATES:  BORING

Public Works and Government Services Canada

DATUM

BH 15-6

122411046

19 January 2015

CLIENT

2 of 3

Centre Block, Parliament Hill, Ottawa, ON

Geodetic

BOREHOLE No.

WATER LEVEL

LOCATION PROJECT No.

BH 15-6

January 5-9, 2015

ROCK CORE RECORD
 N:  5 030 389  E:  445 365

Inferred Groundwater Level
Groundwater Level Measured in Standpipe

App'd

Date

RH

W
2

W
3

W
4

W
5

W
E

A
T

H
E

R
IN

G
IN

D
E

X
 (

W
1-

W
6)

80 60 40 20 80 60 40 20

Jr

0 30 60 90

Jn Ja

R
5

R
4

R
3

R
2

R
1

R
O

C
K

S
T

R
E

N
G

T
H

IN
D

E
X

 (
R

0-
R

6)

80 60 40 20

S
A

M
P

LE
T

Y
P

E
 &

 N
o.

FX - FRACTURE
J - JOINT
CLV - CLEAVAGE
VN - VEIN

5 10 15 20

S
T

R
A

T
A

 P
LO

T

Q
'-V

A
LU

E
*

(*
Jw

=
1 

&
 S

R
F

=
1)

F
R

A
C

T
U

R
E

F
R

E
Q

U
E

N
C

Y
(F

ra
ct

ur
es

/1
m

)

W
A

T
E

R
 L

E
V

E
L

DISCONTINUITY DATA

O
T

H
E

R
 T

E
S

T
S

E
LE

V
A

T
IO

N
 (

m
)

TOTAL
CORE %

CONT - CONTACT
So - BEDDING
F - FAULT
FOL - FOLIATION

RZ - BROKEN CORE /
     RUBBLE ZONE
PL - PLANAR
ST - STEPPED

UN - UNDULATING
PO - POLISHED
K - SLICKENSIDED
R - ROUGH

CLN - CLEAN
PC - PARTIALLY COATED
CC - COMPLETELY COATED
IN - FILLED

S
T

N
13

-S
T

A
N

-G
E

O
-B

E
D

R
O

C
K

-Q
  1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
-R

E
V

.G
P

J 
 1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
.G

P
J 

 2
2/

4/
15

-
91

92

-

93

83

96

-

90

72

71

-
W2

W2

-

W3

W3

W3

-

W2

W3

W3

R4
-

-

R4

-

-

-

R4

R5

-

-

-
90

91

-

91

90

82

-

89

65

66

-
100

100

-

95

98

98

-

100

100

100



UCS =
135 MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- moderately weathered to slightly weathered
joint surfaces
-

(Refer to Field Bedrock Core Log)

End of Borehole

Monitoring Well Installed
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Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.
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UCS =
120 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)
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UCS =
140 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole left open and capped with a
flushmount cover
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UCS =
110 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.
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UCS =
120 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)
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Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole backfilled with grout
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87.0

86.4
1BS

100 mm ASPHALTIC
CONCRETE

FILL: dark brown sand and gravel

Continued on Core Boring Log.

87.10

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS =
115 MPa

UCS =
145 MPa

UCS = 95
MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)

Continued from Overburden Boring Log.

2

2

2

2

2

2

4

86.4

3

3

3

3

4

4

4

FX

FX

FOL

FX
FOL

FOL

3

3

3

3

3

3

1.5

8

40

47

49

31

32

9

86.4

77.1

HQ
2

HQ
3

HQ
4

HQ
5

HQ
6

HQ
7

HQ
8

D
IP

 w
.r

.t
.

C
O

R
E

A
X

IS
 (

o
)

LITHOLOGICAL DESCRIPTION

D
E

P
T

H
 (

m
)

TYPE AND SURFACE
DESCRIPTION1

1 D
IS

C
O

N
TI

N
U

IT
Y

SOLID
CORE

(%)

R.Q.D.
(%)

0

1

2

3

4

5

6

7

8

9

10

DATES:  BORING

Public Works and Government Services Canada

DATUM

BH 15-9

122411046

19 January 2015

CLIENT

1 of 3

Centre Block, Parliament Hill, Ottawa, ON

Geodetic

BOREHOLE No.

WATER LEVEL

LOCATION PROJECT No.

BH 15-9

17 January 2015

ROCK CORE RECORD
 N:  5 030 493  E:  445 272

Inferred Groundwater Level
Groundwater Level Measured in Standpipe

App'd

Date

RH

W
2

W
3

W
4

W
5

W
E

A
T

H
E

R
IN

G
IN

D
E

X
 (

W
1-

W
6)

80 60 40 20 80 60 40 20

Jr

0 30 60 90

Jn Ja

R
5

R
4

R
3

R
2

R
1

R
O

C
K

S
T

R
E

N
G

T
H

IN
D

E
X

 (
R

0-
R

6)

80 60 40 20

S
A

M
P

LE
T

Y
P

E
 &

 N
o.

FX - FRACTURE
J - JOINT
CLV - CLEAVAGE
VN - VEIN

5 10 15 20

S
T

R
A

T
A

 P
LO

T

Q
'-V

A
LU

E
*

(*
Jw

=
1 

&
 S

R
F

=
1)

F
R

A
C

T
U

R
E

F
R

E
Q

U
E

N
C

Y
(F

ra
ct

ur
es

/1
m

)

W
A

T
E

R
 L

E
V

E
L

DISCONTINUITY DATA

O
T

H
E

R
 T

E
S

T
S

E
LE

V
A

T
IO

N
 (

m
)

TOTAL
CORE %

CONT - CONTACT
So - BEDDING
F - FAULT
FOL - FOLIATION

RZ - BROKEN CORE /
     RUBBLE ZONE
PL - PLANAR
ST - STEPPED

UN - UNDULATING
PO - POLISHED
K - SLICKENSIDED
R - ROUGH

CLN - CLEAN
PC - PARTIALLY COATED
CC - COMPLETELY COATED
IN - FILLED

87.1

S
T

N
13

-S
T

A
N

-G
E

O
-B

E
D

R
O

C
K

-Q
  1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
-R

E
V

.G
P

J 
 1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
.G

P
J 

 2
2/

4/
15

48

-

71

93

95

95

85

-

84

W4

-

W3

W2

W2

W3

W3

-

W3

-

R5

-

-

R5

-

-

R4

-

16

-

79

93

98

82

85

-

98

0.6

1.3

0.6

96

-

95

100

100

100

100

-

100



UCS = 85
MPa

UCS = 85
MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)
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UCS =
125 MPa

UCS = 90
MPa

Limestone BEDROCK (Verulam Formation)

- very poor to excellent rock quality
- grey colour
- highly weathered to slightly weathered joint
surfaces
-

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole left open and capped with a
flushmount cover
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100 mm CONCRETE

FILL: gravel and granular material
mixed with slag

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS =
175 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality
- grey colour
- unweathered joint surfaces
- very close to close joint spacing

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole backfilled with grout

Continued from Overburden Boring Log.
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180 mm CONCRETE

FILL: gravel and granular material
mixed with slag

End of Borehole

Inclined borehole drilled at same
location (BH 15-11I)
Continued on Core Boring Log.
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1BS

CONCRETE WALL

- 150 mm thick void @ 1.65 m

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS = 90
MPa

Limestone BEDROCK (Verulam Formation)
- poor rock quality, grey colour, unweathered
joint surfaces
(Refer to Field Bedrock Core Log)

End of Borehole

Continued from Overburden Boring Log.
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100 mm CONCRETE

FILL: gravel

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS =
115 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality,
- grey colour,
- unweathered joint surfaces
- close joint spacing

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole backfilled with grout

Continued from Overburden Boring Log.
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100 mm CONCRETE

FILL: gravel
Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS =
115 MPa

Limestone BEDROCK (Verulam Formation)

- fair to excellent rock quality,
- grey colour,
- unweathered joint surfaces
- close joint spacing

(Refer to Field Bedrock Core Log)

End of Borehole

Borehole backfilled with grout

Continued from Overburden Boring Log.
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130 mm CONCRETE

FILL: mixture of gravel and old
concrete

FILL: sand with some limestone
fragments

End of Borehole

Inclined hole drilled at same
location (BH 15-14I)
Continued on Core Boring Log.
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180 mm CONCRETE

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS =
110 MPa

Limestone BEDROCK (Verulam Formation)
(Refer to Field Bedrock Core Log)

End of Borehole

Continued from Overburden Boring Log.
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100 mm CONCRETE

FILL: gravel

FILL: light brown sandstone

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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UCS = 90

Limestone BEDROCK (Verulam Formation)

- good to excellent rock quality,
- grey colour,
- unweathered joint surfaces; top 150 mm highly
weathered
- close joint spacing

(Refer to Field Bedrock Core Log)

End of Borehole
Borehole backfilled with grout

Continued from Overburden Boring Log.
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21SS

100 mm CONCRETE

FILL: very loose grey gravel, trace
sand

End of Borehole

Inclined hole drilled at same
location (BH 15-6I)
Continued on Core Boring Log.
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CONCRETE WALL

Continued on Core Boring Log.

DYNAMIC PENETRATION TEST, BLOWS/0.3m
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Limestone BEDROCK (Verulam Formation)
(Refer to Field Bedrock Core Log)

End of Borehole

Continued from Overburden Boring Log.

2 22 15

HQ
1

NQ
2

D
IP

 w
.r

.t
.

C
O

R
E

A
X

IS
 (

o
)

LITHOLOGICAL DESCRIPTION

D
E

P
T

H
 (

m
)

TYPE AND SURFACE
DESCRIPTION1

1 D
IS

C
O

N
TI

N
U

IT
Y

SOLID
CORE

(%)

R.Q.D.
(%)

0

1

2

3

4

5

6

7

8

9

10

DATES:  BORING

Public Works and Government Services Canada

DATUM

BH 15-16I

122411046
CLIENT

1 of 1

Centre Block, Parliament Hill, Ottawa, ON

Geodetic

BOREHOLE No.

WATER LEVEL

LOCATION PROJECT No.

BH 15-16I

January 7-8, 2015

ROCK CORE RECORD

Inferred Groundwater Level
Groundwater Level Measured in Standpipe

App'd

Date

RH

W
2

W
3

W
4

W
5

W
E

A
T

H
E

R
IN

G
IN

D
E

X
 (

W
1-

W
6)

80 60 40 20 80 60 40 20

Jr

0 30 60 90

Jn Ja

R
5

R
4

R
3

R
2

R
1

R
O

C
K

S
T

R
E

N
G

T
H

IN
D

E
X

 (
R

0-
R

6)

80 60 40 20

S
A

M
P

LE
T

Y
P

E
 &

 N
o.

FX - FRACTURE
J - JOINT
CLV - CLEAVAGE
VN - VEIN

5 10 15 20

S
T

R
A

T
A

 P
LO

T

Q
'-V

A
LU

E
*

(*
Jw

=
1 

&
 S

R
F

=
1)

F
R

A
C

T
U

R
E

F
R

E
Q

U
E

N
C

Y
(F

ra
ct

ur
es

/1
m

)

W
A

T
E

R
 L

E
V

E
L

DISCONTINUITY DATA

O
T

H
E

R
 T

E
S

T
S

E
LE

V
A

T
IO

N
 (

m
)

TOTAL
CORE %

CONT - CONTACT
So - BEDDING
F - FAULT
FOL - FOLIATION

RZ - BROKEN CORE /
     RUBBLE ZONE
PL - PLANAR
ST - STEPPED

UN - UNDULATING
PO - POLISHED
K - SLICKENSIDED
R - ROUGH

CLN - CLEAN
PC - PARTIALLY COATED
CC - COMPLETELY COATED
IN - FILLED

S
T

N
13

-S
T

A
N

-G
E

O
-B

E
D

R
O

C
K

-Q
  1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
-R

E
V

.G
P

J 
 1

22
41

10
4

6 
P

A
R

LI
A

M
E

N
T

 H
IL

L 
C

E
N

T
R

E
 B

LO
C

K
.G

P
J 

 2
2/

4/
15

50

56

W2

W3

-

-

100

30

100

97



ASPHALTIC CONCRETE75 mm
FILL
Crusher-run to sand and gravel, moist,
brown.
FILL
Sand and gravel, some brick pieces, boulder,
moist, brown (compact)

Auger Refusal at 1.5 m

For bedrock information see subsequent
pages
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1.Borehole data requires interpretation by exp. before
use by others

2.A 50 mm Monitoring Well was installed upon
completion of drilling.

3.Field work was supervised by an exp representative.

4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
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Traces of fossils.

End of borehole at 23,2 m depth.
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ASPHALTIC CONCRETE 90 mm
FILL
Crusher-run limestone/sand and gravel, grey,
moist (compact)
FILL
Silty sand and gravel, some bricks, boulder,
moist, brown to grey brown (compact to very
loose)

Auger Refusal at 3.5 m

For bedrock information see subsequent
pages
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Split Spoon Sample
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Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'December 9 & 13, 2013
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AN Checked by: SKA

:Location: Parliament Hill, City of Ottawa, Ontario
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1.Borehole data requires interpretation by exp. before
use by others

2.A 50 mm Monitoring Well was installed upon
completion of drilling.

3.Field work was supervised by an exp representative.

4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
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Grey argillaceous nodular fine-to-medium

grained limestone. Fine shale laminae.

Traces of fossils.

Calcite veined breccia between 12.33 m and

12.5 m. More regular thick shale beds are

present from 12.5 m.
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Thinly to medium bedded fine-to-medium

grained limestone (20-60 cm beds),

interbedded with shale beds (1-12 cm thick).

Traces of fossils.

Broken zone from 17.80 to 17.88 m and from

23.77 to 23.90 m.

End of borehole at 29.7 m depth.
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TOPSOIL 200 mm
FILL
Silty sand to sandy silt, some gravel,
occasional roots, brown, to reddish brown,
moist (loose to compact)

Auger Refusal at 2.6 m

For bedrock information see subsequent
pages
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Combustible Vapour Reading
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Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'December 2 to 4, 2013
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AN Checked by: SKA

:Location: Parliament Hill, City of Ottawa, Ontario

CME-75 (Track Mount)
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Geotechnical Investigation - Proposed Visitor Welcome Centre - Phase I

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value
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Project No:

Project:

0

1

2

Dec. 4, 2013

Dec. 5, 2013

Dec. 6, 2013

7.7

8.6

9.3

Log of Borehole  5V

1.Borehole data requires interpretation by exp. before
use by others

2.A 50 mm Monitoring Well was installed upon
completion of drilling.

3.Field work was supervised by an exp representative.

4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
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Bedrock : Grey argillaceous nodular

fine-to-medium grained limestone. Fine shale

laminae.

Broken cores between 2,62 and 2,68 m, and

between 2,84 and 3,02 m.

Good to excellent rock quality from 3,02 m.

Weathering limited to joint surfaces only,

particularly in the first two runs.

From 12.19 m,  thicker shale beds and less

nodules.
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Azimuth (Mag. North): 0

Comments:

Core Barel Diameter: HQ3

Project :  

Dip:

Drilling water lost

Broken core / Fractured zone

Weathered argillaceous/silt bed

Lost core
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Thinly to medium bedded, fine-to-medium

grained limestone, interbedded with shale

seams.

End of borehole at 23,5 m depth.
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ASPHALTIC CONCRETE  100mm
FILL
Crusher-run limestone/sand and gravel
pit-run, grey/brown, moist
FILL
Sand and gravel, grey, moist (compact)

Auger Refusal at 2.4 m

For bedrock information see subsequent
pages
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Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

 'December 4 & 5, 2013

Geodetic

AN Checked by: SKA

:Location: Parliament Hill, City of Ottawa, Ontario

CME-75 (Track Mount)
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Geotechnical Investigation - Proposed Visitor Welcome Centre - Phase I

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

86.8

Run
No.

20 40 60

Combustible Vapour Reading (ppm)
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WATER LEVEL RECORDS

Project No:

Project:
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Mar. 10, 2014

10.2

7.2

20.3

Log of Borehole  6V

1.Borehole data requires interpretation by exp. before
use by others

2.A 50 mm Monitoring Well was installed upon
completion of drilling.

3.Field work was supervised by an exp representative.

4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
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Bedrock : Grey argillaceous nodular

fine-to-medium grained limestone. Fine shale

laminae.

Broken cores between 2,39 and 2,47 m and

between 3,02 and 3,13 m. Weathering limited

to joint surfaces in the first two runs.

Good to excellent rock quality from 2,95 m.

Calcite veins intersect borehole between 4,75

and 5,75 m and between 7,75 and 8,25 m.

From 12.2 m, thicker shale laminae.
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Compiled: Verified:
Borehole Depth:

Drilling start Date:
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Azimuth (Mag. North): 0

Comments:

Core Barel Diameter: HQ3

Project :  

Dip:

Drilling water lost

Broken core / Fractured zone

Weathered argillaceous/silt bed

Lost core
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Thinly to medium bedded, fine-to-medium

grained limestone, interbedded with shale

seams. Fair to excellent rock quality.

End of borehole at 23,4 m depth.
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CONCRETE  200 mm
FILL
Crusher-run limestone to sand and gravel,
some bricks pieces, occasional boulders and
rock fragments,  brown, moist to very moist
(loose to compact)

Auger Refusal at 2.9 m

For bedrock information see subsequent
pages
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Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'November 18 to 20, 2013

Geodetic

AN Checked by: SKA

:Location: Parliament Hill, City of Ottawa, Ontario

CME-75 (Track Mount)
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Geotechnical Investigation - Proposed Visitor Welcome Centre - Phase I

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value
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Run
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Log of Borehole  7V

1.Borehole data requires interpretation by exp. before
use by others

2.A 50 mm Monitoring Well was installed upon
completion of drilling.

3.Field work was supervised by an exp representative.

4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
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Bedrock : Grey argillaceous nodular

fine-to-medium grained limestone. Fine shale

laminae.

Weathering limited to joint surfaces in the first

two runs. Good quality rock in general, except

from 2,90 to 3,23 m and from 3,43 and

3,50 m where the cores are broken.

From 11.94 m, thicker shale seams.

Fractured shale bed between 13,35 to 

13,40 m.

Thinly to medium bedded, fine-to-medium

grained limestone, interbedded with shale

seams. Good rock quality in general.
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Fractured shale beds from 15,32 to 15,38 m,

17,25 to 17,40 m and 20,15 to 20,26 m.

End of borehole at 23,2 m depth.
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C RU T

B F C RU SA
Grey limestone with shale partings; 3 joints U 1

U 1

1.78 NQ 4 93 36 2.13

1.780.76 NQ 3 100 60

H

Grey limestone with shale partings ; 7 joints

N/A

Grey limestone with shale partings H N/A0.61 NQ 2 100 0 0.76

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

0.43 NQ 1 100 0 0.61 Grey to dark grey shale & limestone
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 5, 2015
OGS Drilling Inc. BH15-1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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FI
LL

IN
G

B F C SU T
J V - RP Si

B F C SU T
J V - RP O

B F C SU T

B F C SU T
Grey limestone with shale partings; 6 bedding  

joints
VS U 1

U 1

5.44 NQ 8 100 80 6.58

5.444.32 NQ 7 100 66

M

Grey limestone with shale partings; 9 bedding  
joints

2

- Bottom 29" reddish 
brown silty sand 

seam down middle of 
core, oxidized

Grey limestone with shale partings; 7 bedding  
joints

- Vertical fracture, oxidized
M 2

- Vertical fracture 
through whole run, 

oxidized
3.28 NQ 6 100 36 4.32

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

2.13 NQ 5 100 20 3.28
Grey limestone with shale partings; 5 bedding  

joints; vertical fracture
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 5, 2015
OGS Drilling Inc. BH15-1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C SU SA

B F C SU SA

B F C SU SA

B F C SP T
Grey limestone with shale partings; 3 bedding  

joints
U 1

U 1

9.25
NQ 
12

100 96 9.96

9.258.69
NQ 
11

91 23

U

Grey limestone with shale partings; 6 bedding  
joints

1

Grey limestone with shale partings; 8 bedding 
joints

U 17.59
NQ 
10

100 84 8.69

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

6.58 NQ 9 100 78 7.59
Grey limestone with shale partings; 6 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 5, 2015
OGS Drilling Inc. BH15-1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C SP T

B F C SP SA

B F C SP T

B F C SP T
Grey limestone with shale partings; 7 bedding  

joints
U 1

U 1

13.46 NQ 16 98 70 14.48

13.4612.32 NQ 15 98 80

U

Grey limestone with shale partings; 7 bedding  
joints

1

Grey limestone with shale partings; 8 bedding  
joints

U 111.13
NQ 
14

89 36 12.32

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

9.96
NQ 
13

96 80 11.13
Grey limestone with shale partings; 6 bedding  

joints
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TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 6, 2015
OGS Drilling Inc. BH15-1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C SP T

B F C SP SA

B F VC-C SP SA

B F VC-C SP SA
Grey limestone with shale partings, interbedded 

shale layers; 5 bedding  joints
U 1

S 1

18.06
NQ 
20

93 31 18.85

18.0616.74
NQ 
19

90 10

U

Grey limestone with shale partings, interbedded 
shale layers; 15 bedding  joints

1

Grey limestone with shale partings, some poor 
quality soft shale layers; 11 bedding  joints

U 115.6
NQ 
18

96 60 16.74

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

14.48
NQ 
17

100 55 15.6 Grey limestone with shale partings; 8 bedding  joint
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 6, 2015
OGS Drilling Inc. BH15-1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C SP T

B F C SP T

B F C SP T
VS U 1

Lost water at 23.6 
m

24.0021.89
NQ 
23

96 76

U

Grey limestone with shale partings; 6 bedding  
joints

1

Grey limestone with shale partings; 6 bedding  
joints

U 119.28
NQ 
22

95 67 21.89

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

18.82
NQ 
21

94 78 19.28
Grey limestone with shale partings; 2 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 8, 2015
OGS Drilling Inc. BH15-1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Grey limestone with shale partings; 5 bedding  

joints
U 1

U 1

3.56 NQ4 99 53 4.65

3.562.41 NQ3 96 84

U

Grey limestone with shale partings; 6 bedding  
joints

1

Grey limestone with shale partings; 8 bedding  
joints

- better quality 
rock than start of 

BH15-1

U 11.3 NQ2 100 64 2.41
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OCCASIONAL 
FEATURES
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 6, 2015
OGS Drilling Inc. BH15-2

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Grey limestone with shale partings; 4 bedding  

joints
U 1

U 2

7.47 NQ8 94 75 8.28

7.476.78 NQ7 100 15

U

Grey limestone with shale partings; 6 bedding  
joints; vertical fracture observed

1

Grey limestone with shale partings; 7 bedding  
joints

VS U 15.61 NQ6 98 87 6.78
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 6, 2015
OGS Drilling Inc. BH15-2

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Grey limestone with shale partings; 5 bedding  

joints
U 1

U 1

- Breaks are at  
shale bedding 

layers

- Breaks are at  
shale bedding 

layers

11.76
NQ 
12

92 63 12.98

11.7610.54
NQ 
11

98 63

U

Grey limestone with shale partings; 7 bedding  
joints

1

Grey limestone with shale partings; 6 bedding  
joints

U 19.4
NQ 
10

93 60 10.54
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Grey limestone with shale partings; 7 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 6, 2015
OGS Drilling Inc. BH15-2

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Grey limestone with shale partings; 5 bedding  

joints
U 1

 - Breaks at  shale 
layers

U 1

 - Breaks at  shale 
layers

 - Breaks at  shale 
layers

15.77
NQ 
16

93 78 16.79

15.7714.76
NQ 
15

100 63

U

Grey limestone with shale partings; 4 bedding  
joints

1

Grey limestone with shale partings; 3 bedding  
joints

 - Breaks at  shale 
layers

S U 113.89
NQ 
14

100 85 14.76

DISCONTINUITIES
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FEATURES

DRILLING 
OBSERVATIONS
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Grey limestone with shale partings; 5 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
OGS Drilling Inc. BH15-2

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Grey limestone with shale partings; 9 bedding  

joints
U 1

- Running 'EW' casing 
instead because drill 

shaking too much

U 1

- Breaks at shale 
layers

19.28
EW 
20

93 43 20.8

19.2818.67
EW 
19

100 67

U

Grey limestone with shale partings; 5 bedding  
joints

1

Grey limestone with shale partings; 10 bedding  
joints

U 117.93
EW 
18

83 0 18.67
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Grey limestone with shale partings; 7 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
OGS Drilling Inc. BH15-2

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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- Breaks at shale 

layers

U 1

Grey limestone with shale partings; 7 bedding  
joints

- Breaks at shale 
layers

U 122.63
EW 
22

94 44 24.00

DISCONTINUITIES
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OBSERVATIONS
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Grey limestone with shale partings; 8 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
OGS Drilling Inc. BH15-2

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C-M SP T
Grey limestone with shale partings; 5 bedding  

joints
VS U 1

U 1

3.66 NQ6 100 100 5.36

3.661.73 NQ5 96 62

S

Grey limestone with shale partings; 10 bedding  
joints

1

Grey limestone with shale partings; 6 bedding  
joints

U 11.12 NQ4 96 58 1.73
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FEATURES

DRILLING 
OBSERVATIONS
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 12, 2015
OGS Drilling Inc. BH15-3

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Grey limestone with shale partings; 6 bedding  

joints
U 1

U 1

12.65 NQ10 91 45 13.21

12.6510.44 NQ9 98 74

U

Grey limestone with shale partings; 10 bedding  
joints

1

Grey limestone with shale partings; 8 bedding  
joints

U 18.13 NQ8 100 84 10.44
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Grey limestone with shale partings; 2 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 14, 2015
OGS Drilling Inc. BH15-3

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-C SP T

B F C SP T

B F C SP T

B F C SP Si & T
17.83

NQ 
14

93 57 18.9
Grey limestone with shale partings; 7 bedding  

joints 

Grey limestone with shale partings; 7 bedding  
joints

U 1

Sand seams at 18.1m & 18.6m
Filling is dark grey moist sand with silt and 

small pieces of shale
U 1

Breaks at shale 
layers

VS U 1
Breaks at shale 

layers

16.18
NQ 
13

98 75 17.83

U 1
Breaks at shale 

layers

14.4
NQ 
12

94 84 16.18
Grey limestone with shale partings; 9 bedding  

joints
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FEATURES
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OBSERVATIONS
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NQ 
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98 83 14.4
Grey limestone with shale partings; 6 bedding  

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 14, 2015
OGS Drilling Inc. BH15-3

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C SP T & 
NC

B F C SP

B F VC SP SA

B F VC SP T

21.41
EW 
18

91 0 21.69
Grey limestone with shale partings; 4 bedding 

joints
M 1

U 1

- 1" silty clay seam at 
20.7 m 

- traces of mud at 
some breaks

- switching to 'EW' 
casing to avoid further 

problems

M 120.75
EW 
17

77 0 21.41

U

Grey limestone with shale partings; 10 bedding 
joints

1
- 1" clayey silt seam 
at 19.1 m (stored in 

bag)

- casing is getting 
stuck

19.63
EW 
16

91 52 20.75
Grey limestone with shale partings; 9 bedding 

joints
- traces of clay at some breaks

T,SA, 
NC

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

18.9
NQ 
15

83 52 19.63
Grey limestone with shale partings; 5 bedding 

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 14, 2015
OGS Drilling Inc. BH15-3

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC SP T
J V - SP T

B F VC SP T

B F C SP T
124.0023.19

EW 
21

100 53
Grey limestone with shale partings; 6 bedding 

joints

2
- calcite down middle 
of core from 0.4 m to 

22.4 m

Grey limestone with shale partings; 12 bedding 
joints

122.28
EW 
20

94 0 23.19

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

21.69
EW 
19

87 0 22.28
Grey limestone with shale partings; 9 bedding 

joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 15, 2015
OGS Drilling Inc. BH15-3

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-C RU Si

B F VC-C RU

B F VC-C RU

B F C-M RU
Light grey limestone, fine grained

- 5 joints
VS U-S 1

- Lost water

S-M 1
- top 4" of badly 
fractured rock 

pieces

4.45 HQ9 91 81 5.97

4.454.27 HQ8 100 0

S

Light grey limestone, fine grained
- 1 joint

1
- silty sand filling 

at 3.63 m

Light grey limestone, fine-grained
- 3 joints

S-M 13.89 HQ7 90 43 4.27

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

3.43 HQ6 100 0 3.89
Light grey limestone, fine-grained 

- 5 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 11, 2015
Marathon Drilling BH15-4

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M RU

B F VC-M RU

S V RU Si

B F C-M RU
S V SU

B F C-M RU-SULight grey limestone, fine-grained, shale 
interbedded

- 6 joints horizontal
U 1

S-M 2

10.57
HQ 
13

100 99 12.09

10.579.02
HQ 
12

98 70

U

Light grey limestone, fine-grained, shale 
interbedded

- 6 joints (horizontal), 1 joint (vertical)

1

Light grey limestone, fine-grained, shale 
interbedded

- 6 joints (horizontal), 1 joint (vertical)
U-S 2

- silty sand seam 
observed between 
fractures between 
8.53 m to 8.61 m

7.49
HQ 
11

100 86 9.02

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

5.97
HQ 
10

96 94 7.49
Light grey limestone, fine-grained, shale 

interbedded
- 6 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 11, 2015
Marathon Drilling BH15-4

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 



Page 20 of 54 V:\01224\active\1224110XX\122411046\Geotechnical\RS2.1A.3 Reports\Geo Report\Appendix C\122411046-BEDROCK Core Logs.xls

Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C-M RU-SU

B F VC-M SU NC

B F C-M SU

Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 11, 2015
Marathon Drilling BH15-4
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

12.09
HQ 
14

100 100 13.59
Light grey limestone, fine-grained, shale 

interbedded
- 4 joints

S U 1

- Vertical shear plan 
observed at 14.66 m

- 1" clay seam at 
15.09

13.59
HQ 
15

100 99 15.11

71 68

U

Light grey limestone, fine-grained, shale 
interbedded

- 3 joints

1

Light grye limestone, fine-grained, shale 
interbedded

16.56
HQ 
17

100 90 18.03

16.5615.11
HQ 
16

Light grey limestone, fine-grained, shale 
interbedded

- 5 joints
U 1

U 1
1" clay seam at 

16.76 m

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-C RU-SU

B F VC-C RU-SU

Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 17, 2015
Marathon Drilling BH15-4
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

18.03
HQ 
18

100 82 19.58
Light grey limestone, fine-grained, shale 

interbedded
- 7/8 joints

U 1
- 3" clay seam at 

19.61 m
19.58

HQ 
19

100 70 21.13

100 74

U

Light grey limestone, fine-grained, shale 
interbedded

- 15 joints

1

Light grey limestone, fine-grained, shale 
interbedded

- 15 joints

22.58
HQ 
21

100 79 24.08

22.5821.13
HQ 
20

Light grey limestone, fine-grained, shale 
interbedded

- 13 joints
VS U 1

U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 17, 2015
Marathon Drilling BH15-4

BB

DE
PT

H 
FR

O
M

RU
N

 N
O

.

%
 C

O
RE

 R
EC

O
VE

RY

%
 R

Q
D

DE
PT

H 
TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)

ST
RE

N
GT

H

W
EA

TH
ER

IN
G

DISCONTINUITIES

OCCASIONAL 
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DRILLING 
OBSERVATIONS

24.08
HQ 
22

97 74 25.63
Light grey limestone, fine-grained, shale 

interbedded
- 13 joints

Water Return

U 125.63
HQ 
23

99 86 27.23

100 94

U

Light grey limestone, fine-grained, shale 
interbedded

- 8 joints

1

Light grey limestone, fine-grained, shale 
interbedded

- 9 joints

Water Return

Water Return

28.75
HQ 
25

97 86 30.2

28.7527.23
HQ 
24

Light grey limestone, fine-grained, shale 
interbedded

- 8 joints
U 1

Water Return

VS U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 17, 2015
Marathon Drilling BH15-4
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

30.2
HQ 
26

100 98 31.65
Light grey limestone, fine-grained, shale 

interbedded
- 7 joints

Watern Return

VS U 131.65
HQ 
27

100 96 33.17

100 86

U

Light grey limestone, fine-grained, shale 
interbedded

- 9 joints

1

Light grey limestone, fine-grained, shale 
interbedded

- 7 joints

Watern Return34.733.17
HQ 
28

Watern Return

U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
Marathon Drilling BH15-5
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(Rock Type/s, %, Colour, Texture, etc.)
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

4.93 HQ8 100 72 5.84 Grey limestone - 5 joints

S 15.84 HQ9 97 85 7.39

100 91

M

Grey limestone - 6 joints

1
Moderate 

amount of rock 
frag btw joints

Grey limestone - 6 joints

8.81 HQ11 100 96 10.41

8.817.39 HQ10

Grey limestone - 4 joints S 1

M 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 



Page 25 of 54 V:\01224\active\1224110XX\122411046\Geotechnical\RS2.1A.3 Reports\Geo Report\Appendix C\122411046-BEDROCK Core Logs.xls

Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C-M RU-RP

B F VC-M RP-SU

B F C-M SP
S D

13.44 HQ14 100 91

Grey limestone with shale seams - 5 bedding 
joints

M 2
Shear joint @ 

15.93

M 1

14.94 HQ15 100 95 16.43

14.94

S

Grey limestone with shale seams - 8 joints

1

VS S 111.94 HQ13 100 95 13.44 Grey limestone with shale seams - 4 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

10.41 HQ12 94 88 11.94 Grey limestone with shale seams - 6 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
Marathon Drilling BH15-5

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M SU-SP

B F VC-M SU-SP

B F C-M SU-SP

19.51 HQ18 99 82

Grey limestone with shale seams - 7 joints S M 1

M 1

21.01 HQ19 100 95 22.53

21.01

M

Grey limestone with shale seams - 15 joints

1

M 118.06 HQ17 100 99 19.51 Grey limestone with shale seams - 9 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

16.43 HQ16 97 88 18.06 Grey limestone with shale seams - 3 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
Marathon Drilling BH15-5

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C-M SU-SPM 1

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

22.53 HQ20 100 81 24.05 Grey limestone with shale seams - 10 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
Marathon Drilling BH15-5

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC SU

B F C-M SU

B F VC-M SU

B F C-M SU

5.59 NQ9 96 80

Grey limestone - 10 joints S 1

S 1

7.14 NQ10 97 73 8.66

7.14

S

Grey limestone - 8 joints

1

VS S 13.99 NQ8 100 84 5.59 Grey limestone - 7 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

3.89 NQ7 68 0 3.99 Grey limestone - 2 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 5, 2015
Marathon Drilling BH15-6

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M SU Si

B F VC-M RU-SP
S D

B F C-M RP-SU

B F VC-M RU-SP Si

11.63 NQ13 95 91

Grey limestone, sand & silt fillings - 8 joints M 1

M 1

13.23 NQ14 98 90 14.73

13.23

S

Grey limestone, sand & silt fillings - 5 joints

1

S 2
Shear joint at 

10.72
10.19 NQ12 100 91 11.63 Grey limestone - 6 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

8.366 NQ11 100 90 10.19 Grey limestone, sand & silt fillings - 7 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 5, 2015
Marathon Drilling BH15-6

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M RP Si

B F C-M SP

B F VC-C RU-SU Si

B F VC-C RP-SP Si

17.68 NQ17 100 65

Grey limestone, sand & silt fillings - 17 joints M 1

M 1

19.3 NQ18 100 66 20.85

19.3

M

Grey limestone, sand & silt fillings - 12 joints

1

VS S 116.31 NQ16 100 89 17.68 Grey limestone - 5 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

14.73 NQ15 98 82 16.31 Grey limestone, sand & silt fillings - 7 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 5, 2015
Marathon Drilling BH15-6

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-C RU-SP Si

B F VC-C RU-SP Si

M 1

M 122.40 NQ20 95 68 23.90 Grey limestone, sand & silt fillings - 10 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

20.85 NQ19 100 84 22.40 Grey limestone, sand & silt fillings - 11 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 5, 2015
Marathon Drilling BH15-6

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-MRU-RP

B F VC-M SU

B F VC-M SU-SP

B F C RP-SP

B F M RU8.84 HQ10 100 100 10.34

7.32 HQ9 100 99 8.84 Grey limestone with shale seams - 9 joints M 1

Grey limestone with shale seams  - 3 joints VS M 1

M 1

M 15.69 HQ8 100 90 7.32

M

Grey limestone with shale seams - 11 joints

1

4.29 HQ7 100 94 5.69 grey limestone - 5 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

3.30 HQ6 100 60 4.29 Grey limestone - 10 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 15, 2015
Marathon Drilling BH15-7

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay 

WEATHERING 
U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M SU

B F C-M SU-SP

B F VC-M RU-RP

B F C-M SU-SP Si

13.39 HQ13 100 95

Grey limestone with shale seams, sand and silt 
fillings - 7 joints

H 1

M 1

14.91 HQ14 95 89 16.51

14.91

S

Grey limestone with shale seams - 7 joints

1

S 111.86 HQ12 96 90 13.39 Grey limestone with shale seams - 8 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

10.34 HQ11 100 96 11.86 Grey limestone with shale seams - 6 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 15, 2015
Marathon Drilling BH15-7

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-MRU-SU

B F C SP-RP Si

B F VC-M SU-SP Si

B F C-M RP-SP Si

19.33 HQ17 100 69

Grey limestone with shale seams, sand & silt 
fillings - 12 joints

VS M 1

M 1

20.88 HQ18 100 77 22.5

20.88

M

Grey limestone with shale seams, sand & silt 
fillings - 11 joints

1

M 117.75 HQ16 98 79 19.33
Grey limestone with shale seams, sand & silt 

fillings - 11 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

16.51 HQ15 100 96 17.75 Grey limestone with shale seams - 8 joints

KP

DE
PT

H 
FR

O
M

RU
N

 N
O

.

%
 C

O
RE

 R
EC

O
VE

RY

%
 R

Q
D

DE
PT

H 
TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)

ST
RE

N
GT

H

W
EA

TH
ER

IN
G

Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 15, 2015
Marathon Drilling BH15-7

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M SP SiM 1

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

27.5 HQ19 95 78 23.98
Grey limestone with shale seams, sand & silt 

fillings - 8 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 15, 2015
Marathon Drilling BH15-7

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M RU

B F VC-C RU Si

B F C-M RP Si

B F C-M RU-RP

7.06 NQ9 96 75

Grey limestone - 7 joints M 1

M 1

8.66 NQ10 100 100 10.11

8.66

M

Grey limestone, 50 mm of sand & silt fillings at 
8.61 & fillings @ other joints - 10 joints

1

M 15.56 NQ8 100 80 7.06
Grey limestone, 60 mm of sand & silt fillings at 
approx. 6.07 & fillings @ other joints - 12 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

4.57 NQ7 100 73 5.56 Grey limestone - 5 joints VS
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 9, 2015
Marathon Drilling BH15-8

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M SP-SU Si

B F C-M RP-SU Si

B F VC-M SP-SU Si

B F C-M RP-SP

13.16 NQ13 92 84

Grey limestone with shale seams - 5 joints M 1

M 1

14.78 NQ14 100 100 16.28

14.78

M

Grey limestone with shale seams, sand & silt 
fillings - 6 joints

1

M 111.58 NQ12 100 87 13.16
Grey limestone with shale seams, sand & silt 

fillings - 8 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

10.11 NQ11 100 95 11.58
Grey limestone with shale seams, sand & silt 

fillings - 6 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 9, 2015
Marathon Drilling BH15-8

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F C-M RP-RP Si

B F C-M SP-SU

B F VC-C RU-SP

B F VC-M RP-RU Si

19.30 NQ17 94 63

Grey limestone with shale seams, sand & silt 
fillings - 7 joints

M 1

M 1

20.83 NQ18 100 78 22.15

20.83

M

Grey limestone with shale seams - 15 joints

1
Clay joint at 

17.02 m

VS M 117.78 NQ16 100 94 19.30 Grey limestone with shale seams - 7 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

16.28 NQ15 98 74 17.78 Grey limestone with shale seams - 10 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 9, 2015
Marathon Drilling BH15-8

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M SP-SUM 1

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

22.15 NQ19 98 88 23.60 Grey limestone with shale seams - 9 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 9, 2015
Marathon Drilling BH15-8

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-C RU Si

B F VC-M RU Si

B F C-M RU Si

B F VC-M RU Si

2.87 HQ4 100 93

Grey limestone with shale seams - 5 joints VS S 1

S 1

4.39 HQ5 100 98 5.94

4.39

H

Grey limestone with shale seams - 4 joints

1
Top 0.25 m 

highly fractured 
rounded pieces

M 1
Highly 

weathered b/w 
2.06 to 2.41 m

1.32 HQ3 95 79 2.87 Grey limestone - 6 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

0.71 HQ2 96 16 1.32 Grey limestone, sand & silt fillings - 4 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 17, 2015
Marathon Drilling BH15-9

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M RU Si

B F-D VC-M RP Si

B F C-M SU T

8.92 HQ8 100 98

Grey limestone with shale seams, sand & silt 
fillings - 3 joints

S 1

M 2
Highly 

weathered rock 
frag @ 10.16 m

10.46 HQ9 100 100 11.99

10.46

M

Grey limestone with shale seams, sand & silt 
fillings - 6 joints

1

M 1
Silt joint at 7.52 

m
7.42 HQ7 100 85 8.92

Grey limestone with shale seams, sand & silt 
fillings - 9 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

5.94 HQ6 100 82 7.42
Grey limestone with shale seams, sand & silt 

fillings - 5 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 17, 2015
Marathon Drilling BH15-9

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-M RU
S D

B F VC-M RU Si

B F VC-M RP T

15.01 HQ12 100 84

Grey limestone with shale seams - 10 joints M 1

M 1
Highly 

weathered rock 
at 15.98 - 16.1 m

16.54 HQ13 95 88 18.08

16.54

M

Grey limestone with shale seams, sand & silt 
fillings - 10 joints

1
Core covered in 

chalk/silt like 
material

S 1
Shear joint at 

14.0 m
13.51 HQ11 100 96 15.01 Grey limestone with shale seams - 6 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

11.99 HQ10 94 83 13.51 Grey limestone with shale seams - 8 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 17, 2015
Marathon Drilling BH15-9

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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B F VC-C RU-RP

B F VC-M RU

B F VC-M RP-RU

B F VC-C RP

21.16 HQ16 100 83

Grey limestone with shale seams, sand & silt 
fillings - 15 joints

M 1

M 1
Highly weathered 

rock frag @
21.16-21.29

22.58 HQ17 98 76 24.10

22.58

M

Grey limestone with shale seams - 9 joints

1
Clay seam at 
18.08 - 18.11

VS M 119.61 HQ15 100 94 21.16 Grey limestone with shale seams - 11 joints

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

18.08 HQ14 98 69 19.61 Grey limestone with shale seams - 16 joints
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 17, 2015
Marathon Drilling BH15-9

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 13, 2015
OGS Drilling Inc. BH15-10
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

0.28 HQ1 100 100 0.51 Grey limestone; 5 bedding joints

U 10.51 NQ2 98 64 1.73

96 73

U

Grey limestone with dark grey shale partings; 3 
bedding joints

1

Grey limestone with dark grey shale partings; 5 
bedding joints

2.95 NQ4 99 53 4.09

2.951.73 NQ3

Grey limestone with dark grey shale partings; 4 
bedding joints

U 1

U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 13, 2015
OGS Drilling Inc. BH15-10
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(Rock Type/s, %, Colour, Texture, etc.)

ST
RE

N
GT

H

W
EA

TH
ER

IN
G

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

4.17 NQ5 98 69 5.54
Grey limestone with dark shale partings, 4 

bedding joints

VS U 15.54 NQ6 98 78 6.90

U 1

Grey limestone with dark shale partings; 8 
bedding joints

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 11, 2015
OGS Drilling Inc. BH15-11
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(Rock Type/s, %, Colour, Texture, etc.)
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

1.91 NQ2 97 34 2.90
Grey limestone with dark grey shale partings; 6 

bedding joints
S U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 10, 2015
OGS Drilling Inc. BH15-12

KP

DE
PT

H 
FR

O
M

RU
N

 N
O

.

%
 C

O
RE

 R
EC

O
VE

RY

%
 R

Q
D

DE
PT

H 
TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

3.35 HQ1 100 100 0.51 Grey limestone with dark grey shale partings

U 10.51 NQ2 90 80 1.68

100 94

U

Grey limestone with dark grey shale partings; 5 
bedding joints

1

Grey limestone with dark grey shale partings; 5 
bedding joints

2.74 NQ4 100 78 3.86

2.741.68 NQ3

Grey limestone with dark grey shale partings; 6 
bedding joints

U 1

VS U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 9, 2015
OGS Drilling Inc. BH15-12
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TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)

ST
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

3.86 NQ7 100 54 4.45
Grey limestone with dark shale partings; 4 

bedding joints

U 14.45 NQ8 100 98 5.64

100 61

U

Grey limestone with dark shale partings; 6 
bedding joints

1

Grey limestone with dark shale partings; 5 
bedding joints

6.705.64 NQ9 U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 9, 2015
OGS Drilling Inc. BH15-13
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TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

0.15 NQ1 100 100 0.3 Grey limestone with dark grey shale partings

U 10.3 NQ2 98 68 1.5

100 73

U

Grey limestone with dark grey shale partings; 5 
bedding joints

1

Grey limestone with dark grey shale partings; 6 
bedding joints

2.49 NQ4 100 90 3.51

2.491.5 NQ3

Grey limestone with dark grey shale partings; 3 
bedding joints

U 1

U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 9, 2015
OGS Drilling Inc. BH15-13
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H 
TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)

ST
RE
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IN
G

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

3.51 NQ5 96 74 4.67
Grey limestone with dark grey shale partings; 6 

bedding joints

VS U 14.67 NQ6 100 100 5.77

100 82

U

Grey limestone with dark grey shale partings

1

Grey limestone with dark grey shale partings

7.005.77 NQ7 U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 8, 2015
OGS Drilling Inc. BH15-14
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TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)

ST
RE

N
GT

H

W
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TH
ER

IN
G

DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

0.18 HQ1 100 100 0.51 Grey limestone with shale partings

VS U 10.51 NQ2 93 78 1.50

U 0

Grey limestone with shale partings; 5 bedding 
joints

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 8, 2015
OGS Drilling Inc. BH15-15
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H 
TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)

ST
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N
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

0.76 NQ1 100 88 1.78
Dark grey limestone with shale partings; 3 

bedding joints
S

U 11.78 NQ2 100 81 2.69

100 88

U

Grey limestone with dark grey shale bedding; 6 
bedding joints

- 1 cm thick shale at 3.73 m

1

Dark grey limestone with shale partings; 5 
bedding joints

3.76 NQ4 100 75 4.98

3.762.69 NQ3

Grey limestone with dark grey shale partings; 6 
bedding joints

U 1

U 1

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 8, 2015
OGS Drilling Inc. BH15-15
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TO GENERAL DESCRIPTION

(Rock Type/s, %, Colour, Texture, etc.)

ST
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

4.98 NQ5 100 88 6.20 Grey limestone with dark grey shale partings

U 1
- sand seam at 

6.4 m
6.20 NQ6 100 100 7.00

U 1

Grey limestone with dark grey shale partings

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 
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Field Bedrock Core Log

Client: Project No.:
Project: Date:
Contractor: Borehole No.:

Logger:
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Public Works and Government Services Canada 122411046 Task 300.101
Centre Block Preliminary Geotechnical Investigation January 7, 2015
OGS Drilling Inc. BH15-16
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H 
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(Rock Type/s, %, Colour, Texture, etc.)

ST
RE

N
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TH
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DISCONTINUITIES

OCCASIONAL 
FEATURES

DRILLING 
OBSERVATIONS

1.09 HQ1 100 100 1.32 Grey limestone with shale partings

M 11.32 NQ2 97 31 2.20

S N/A

Grey limestone with shale partings; 5 bedding 
joints

STRENGTH (MPa) 
EH = Extremely Strong = > 250 VW = Very Weak = 1-5 
VS = Very Strong = 100-250 EW = Extremely Weak = < 1 
S = Strong = 50-100 
MS = Medium Strong = 25-50 
W = Weak = 5 - 25 

DISCONTINUITY TYPE 
B = Bedding Joint 
J = Cross Joint 
F = Fault 
S = Shear Plane 

SPACING 
VW = Very Wide = >3m 
W = Wide = 1-3 m 
M = Moderate = 0.3-1 m 
C = Close = 5-30 cm 
VC = Very Close = <5 cm 

FILLING 
T = Tight, Hard 
O = Oxidized 
SA = Slightly Altered, Clay Free 
S = Sandy, Clay Free 
Si = Sandy, Silty, Minor Clay 
NC = Non-softening Clay 
SC = Swelling, Soft Clay WEATHERING 

U = Unweathered = No Signs 
S = Slightly = Oxidized 
M = Moderately = Discoloured 
H = Highly = Friable 
C = Completely = Soil-like 

ORIENTATION 
F = Flat = 0-200 

D = Dipping = 20-500 

V = n-Vertical = >500 

ROUGHNESS 
RU = Rough Undulating 
RP = Rough Planar 
SU = Smooth Undulating 
SP = Smooth Planar 
LU = Slickensided Undulating 
LP = Slickensided Planar 



 

Project No.: 122411046 
Rockcore 

Photographs Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 
 

Rock Core Photo No.:  1 Borehole:BH15-1 Depth: 0.45 to 2.74 m 

 
 

Rock Core Photo No.:  2 Borehole:BH15-1 Depth: 2.74 to 5.13 m 
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Project No.: 122411046 
Rockcore 

Photographs Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 

Rock Core Photo No.:  3 Borehole:BH15-1 Depth: 5.13 to 7.47 m 

 

Rock Core Photo No.:  4 Borehole: BH15-1 Depth: 7.47 to 9.93 m 
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Project No.: 122411046 
Rockcore 

Photographs Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 

Rock Core Photo No.:  5 Borehole:BH15-1 Depth: 9.93 to 12.42 m 

 

Rock Core Photo No.:  6 Borehole: BH15-1 Depth: 12.42 to 14.78 m 

 
Project No.: 122411046 Rockcore 

Photographs 
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Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 

Rock Core Photo No.:  7 Borehole:BH15-1 Depth: 14.78 to 17.19 m 

 

Rock Core Photo No.:  8 Borehole: BH15-1 Depth: 17.19 to 19.84 m 
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Project No.: 122411046 
Rockcore 

Photographs Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 
 

Rock Core Photo No.:  9 Borehole:BH15-1 Depth: 19.84 to 22.32  m 

 

Rock Core Photo No.:  10 Borehole: BH15-1 Depth: 22.32 to 24.00 m 
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Project No.: 122411046 
Rockcore 

Photographs Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 
 

Rock Core Photo No.:  11 Borehole:BH15-2 Depth: 0.66 to 3.10  m 

 
Rock Core Photo No.:  12 Borehole: BH15-2 Depth: 3.10 to 5.43 m 
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Project No.: 122411046 
Rockcore 

Photographs Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 

Rock Core Photo No.:  13 Borehole: BH15-2 Depth: 5.43 to 7.82  m 

 

Rock Core Photo No.:  14 Borehole: BH15-2 Depth: 7.82 to 10.26 m 
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Project No.: 122411046 
Rockcore 

Photographs Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, 

Ottawa, ON 

 

Rock Core Photo No.:  15 Borehole:BH15-2 Depth: 10.26 to 12.70  m 

 

Rock Core Photo No.:  16 Borehole: BH15-2 Depth: 12.70 to 15.06 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  17 Borehole: BH15-2 Depth: 15.06 to 17.35 m 

 

Rock Core Photo No.:  18 Borehole: BH15-2 Depth: 17.35 to 19.78 m 
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Project No.: 122411046 
Rockcore Photographs 

Project Name: Centre Block Geotechnical 
Investigation, Parliament Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  19 Borehole: BH15-2 Depth: 19.78 to 22.99 m 

 

Rock Core Photo No.:  20 Borehole: BH15-2 Depth: 22.99 to 24.00 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  21 Borehole:BH15-3 Depth: 0.66 to 3.10 m 

 

Rock Core Photo No.:  22 Borehole: BH15-3 Depth: 3.10 to 5.36 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  23 Borehole:BH15-3 Depth: 5.36 to 7.69 m 

 

Rock Core Photo No.:  24 Borehole: BH15-3 Depth: 7.69 to 10.16 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  25 Borehole:BH15-3 Depth: 10.16 to 12.75 m 

 

Rock Core Photo No.:  26 Borehole: BH15-3 Depth: 12.75 to 15.24 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  27 Borehole:BH15-3 Depth: 15.24 to 17.73 m 

 

Rock Core Photo No.:  28 Borehole: BH15-3 Depth: 17.73 to 20.24 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  29 Borehole:BH15-3 Depth: 20.24 to 22.99 m 

 

Rock Core Photo No.:  30 Borehole: BH15-3 Depth: 22.99 to 24.00 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

Rock Core Photo No.:  31 Borehole:BH15-4 Depth: 3.40 to 5.97 m 

 

Rock Core Photo No.:  32 Borehole: BH15-4 Depth: 5.97 to 8.74 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  33 Borehole:BH15-4 Depth: 8.74 to 11.35 m 

 

Rock Core Photo No.:  34 Borehole: BH15-4 Depth: 11.35 to 14.10 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  35 Borehole:BH15-4 Depth: 14.10 to 15.11 m 

 

Rock Core Photo No.:  36 Borehole: BH15-4 Depth: 15.11 to 18.03 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  37 Borehole:BH15-4 Depth: 18.03 to 20.80 m 

 

Rock Core Photo No.:  38 Borehole: BH15-4 Depth: 20.80 to 23.60 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  39 Borehole:BH15-4 Depth: 23.60 to 26.31 m 

 

Rock Core Photo No.:  40 Borehole: BH15-4 Depth: 26.31 to 28.75 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  41 Borehole:BH15-4 Depth: 28.75 to 31.65 m 

 

Rock Core Photo No.:  42 Borehole: BH15-4 Depth: 31.65 to 34.34 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  43 Borehole:BH15-4 Depth:  34.34 to 34.70 m 

 

Rock Core Photo No.:  44 Borehole: BH15-5 Depth: 4.87 to 7.77 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  45 Borehole:BH15-5 Depth: 7.77 to 10.51 m 

 

Rock Core Photo No.:  46 Borehole: BH15-5 Depth: 10.51 to 13.43 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  47 Borehole:BH15-5 Depth: 13.43 to 16.43 m 

 

Rock Core Photo No.:  48 Borehole: BH15-5 Depth: 16.43 to 19.28 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  49 Borehole:BH15-5 Depth: 19.28 to 22.15 m 

 

Rock Core Photo No.:  50 Borehole: BH15-5 Depth: 22.15 to 24.00 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  51 Borehole:BH15-6 Depth: 3.91 to 8.18 m 

 

Rock Core Photo No.:  52 Borehole: BH15-6 Depth: 8.18 to 12.32 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  53 Borehole:BH15-6 Depth: 12.32 to 16.56 m 

 

Rock Core Photo No.:  54 Borehole: BH15-6 Depth: 16.56 to 20.73 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  55 Borehole:BH15-6 Depth: 20.73 to 23.90 m 

 

Rock Core Photo No.:  56 Borehole: BH15-7 Depth: 3.30 to 5.89 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  57 Borehole:BH15-7 Depth: 5.89 to 8.69 m 

 

Rock Core Photo No.:  58 Borehole: BH15-7 Depth: 8.69 to 11.51 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  59 Borehole:BH15-7 Depth: 11.51 to 14.35 m 

 

Rock Core Photo No.:  60 Borehole: BH15-7 Depth: 14.35 to 17.12 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  61 Borehole:BH15-7 Depth: 17.12 to 19.62 m 

 

Rock Core Photo No.:  62 Borehole: BH15-7 Depth: 19.62 to 22.25 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  63 Borehole:BH15-7 Depth: 22.25 to 24.00 m 

 

Rock Core Photo No.:  64 Borehole: BH15-8 Depth: 4.52 to 8.66 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  65 Borehole:BH15-8 Depth: 8.66 to 12.52 m 

 

Rock Core Photo No.:  66 Borehole: BH15-8 Depth: 12.52 to 16.51 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  67 Borehole:BH15-8 Depth: 16.51 to 20.70 m 

 

Rock Core Photo No.:  68 Borehole: BH15-8 Depth: 20.70 to 23.60 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  69 Borehole:BH15-9 Depth: 0.71 to 3.25 m 

 

Rock Core Photo No.:  70 Borehole: BH15-9 Depth: 3.25 to 5.76 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  71 Borehole:BH15-9 Depth: 5.76 to 8.22 m 

 

Rock Core Photo No.:  72 Borehole: BH15-9 Depth: 8.22 to 11.04 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  73 Borehole:BH15-9 Depth: 11.04 to 14.02 m 

 

Rock Core Photo No.:  74 Borehole: BH15-9 Depth: 14.02 to 16.35 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  75 Borehole:BH15-9 Depth: 16.35 to 18.89 m 

 

Rock Core Photo No.:  76 Borehole: BH15-9 Depth: 18.89 to 21.64 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  77 Borehole:BH15-9 Depth: 21.64 to 24.10 m 

 

Rock Core Photo No.:  78 Borehole: BH15-10 Depth: 0.28 to 2.74 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  79 Borehole:BH15-10 Depth: 2.74 to 5.31 m 

 

Rock Core Photo No.:  80 Borehole: BH15-10 Depth: 5.31 to 6.90 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  81 Borehole:BH15-11 Depth: 1.90 to 2.90 m 

 

Rock Core Photo No.:  82 Borehole: BH15-12 Depth: 0.28 to 2.67 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  83 Borehole:BH15-12 Depth: 2.67 to 4.98 m 

 

Rock Core Photo No.:  84 Borehole: BH15-12 Depth: 4.98 to 6.70 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 

 

Rock Core Photo No.:  85 Borehole:BH15-13 Depth: 0.15 to 2.74 m 

 

Rock Core Photo No.:  86 Borehole: BH15-13 Depth: 2.74 to 5.18 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  87 Borehole:BH15-13 Depth: 5.18 to 7.00 m 

 

Rock Core Photo No.:  88 Borehole:BH15-14 Depth: 0.18 to 1.50 m 

V:\01224\active\1224110XX\122411046\Geotechnical\RS2.1A.3 Reports\Geo Report\Appendix C\Rockcore_Photo_Pages-122411046.docx 



 

 

Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  89 Borehole: BH15-15 Depth: 0.76 to 3.00 m 

 

Rock Core Photo No.:  90 Borehole:BH15-15 Depth: 3.00 to 5.46 m 
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Project No.: 122411046 

Rockcore Photographs Project Name: Centre Block 
Geotechnical Investigation, Parliament 

Hill, Ottawa, ON 

 
 

Rock Core Photo No.:  91 Borehole: BH15-15 Depth: 5.46 to 7.00 m 

 

Rock Core Photo No.:  92 Borehole: BH15-16 Depth: 1.09 to 2.20 m 
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Figure No. 1
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Unified Soil Classification System
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Figure No. 3: Elastic Moduli of Intact Rock 
Core Specimens Uniaxial Compressive 

Strength 
BH 15-4, Sample HQ-9 
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Figure No. 4: Elastic Moduli of Intact Rock 
Core Specimens Uniaxial Compressive 

Strength 
BH 15-4, Sample HQ-21 
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Figure No. 5: Elastic Moduli of Intact Rock 
Core Specimens Uniaxial Compressive 

Strength 
BH 15-4, Sample HQ-24 
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Packer Testing Results for BH15-9
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March 6, 2015                    GPR file: T15727

Bridgit Bocage, M.Eng., E.I.T.

Geotechnical Engineering

Stantec Consulting Ltd

200 – 2781 Landcaster Road

Ottawa (ON) K1B 1A7

B3A 0A3

RE: Downhole seismic survey of BH4, Parliament Hill, Ottawa, ON

Dear Ms Bocage:

Geophysics GPR International Inc. has been requested by Stantec to carry out a downhole shear-

wave seismic survey for the purpose of determining the shear-wave velocities of the bedrock, at

a site on Parliament Hill, Ottawa, Ontario.

The survey was performed on January 20th and February 11th, 2015.

The investigation involved a seismic technique to measure the in-situ dynamic properties. The

ASTM test method D 7400-07 Down-hole Seismic Testing was applied. This method only

requires one borehole. The tested borehole was located at the approximate location indicated in

Figure 1.

The purpose of the investigations was to provide the seismic shear wave velocity depth profile.

The following paragraphs describe the survey design, the principles of the test method, the

methodology for interpreting the data, and provide a culmination of the results in table format.
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Methodology: Down-hole Seismic

Basic Theory

The seismic down-hole method relies on the accurate measurement of the transit time for

a generated wave to travel from a shot-point on the surface to a receiver (geophone) at

sequential depths within a borehole. The velocities at which the waves propagate are

then determined from the arrival times of the impulse signals. Arrival time records are

recorded separately for waves with preferential shear (S) wave components and

compressional (P) wave components. The seismic "P" wave velocity depends mainly on

volumetric elastic ratio of the constituent soil particles and pore water. The seismic "S"

wave velocity depends more on the structural elasticity of the material, which is

influenced by the size, form and tightness of the particles (for the case of unconsolidated

sediments).  Unlike the P-wave, a polarized S-wave is can be generated.

Survey Design

Prior to the seismic measurements, a 31-metre deep borehole was prepared under the

supervision of Stantec (BH-4). The borehole was cased and grouted in the overburden

(approximately the upper 3.6 m).

A tri-axial geophone, containing two orthogonal horizontal geophones, for detecting the

shear (S) wave arrivals, and a vertical geophone for detecting the compressional (P) wave

arrivals, was used as the receiver. The geophone was held firm to the borehole wall by a

motorized wall-lock.

Data were recorded with an ABEM Terraloc Mark 6 seismograph. The sampling interval

was set to 50 µs with 8192 samples for a total record length of 409 ms with a pre-trigger

delay of 10 ms. The seismic S-wave source was located 2.25 m from the borehole.

Figure 1: Site Location
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A 15-lb sledgehammer was used as the primary energy source with a minimum of five

stacks per shot.

Three seismic records were recorded at each one metre interval with the tri-axial

geophone beginning at 31 m depth and ending at 1 m depth. There is a record for the

downward hammer blow, which generates a very strong compressional wave from

surface to the receiver. The second hammer strike is applied to the side of a block of

wood that is orientated perpendicular to the borehole and offset approximately 2.25 m

from the hole. The block stays rigid on the ground by putting a weight (vehicle) on top.

The last strike is applied to the opposite side of the block. The second and third strokes

generate polarized shear waves of opposite polarity to aid in identification. Figure 2

presents the seismic traces for the vertical P-wave shot records.

A small scale MASW survey with 1 m geophone spacing was also carried out on site.

This data set would be used in case the seismic shear wave (S) arrivals near the ground

surface could not be identifiable due to the compressional (P) wave-train interference.

Interpretation Method and Accuracy of Results

Interpretation of the down-hole seismic data involves identifying the first arrival times of

the P-waves and S-waves from the shot records at each depth interval. The seismic

traces from each depth interval can be combined into one image with the S-wave traces

from opposite polarizations overlapped to aid in the interpretation. 

The preferred method for analyzing down-hole data is to produce time-distance plots and

calculate the velocities from the slope of the best-fit lines. The selection of the best-fit

lines can be visually interpreted by the analyst or can be computer aided. When available,

geologic contacts identified in borehole data can be used as for assigning layer contacts

along with visual interpretation of changes in slope of the time-distance plots. The

Rvelslant scripts developed by Eric M. Thompson in the ‘R’ programming language were

used for interactive interpretation of the velocity layer contacts and inversion calculations

for determining the layer velocities accounting for refractions and pick confidence. A

detailed description of the software used for the interpretation can be found in the USGS

Open-File Report 2007-1124, “Surface-Source Downhole Seismic Analysis in R” by Eric

M. Thompson. Figures 3 through 5 present the arrival time-data and inversion models as

generated by the Rvelsant software.

Calculation of Elastic Moduli

The elastic moduli are calculated based on the velocities measured from the seismic tests

along with the density data. Soil density values were based on an assumed value of 1.9

g/cm3. Bedrock densities, as provided by the client, ranged from 2.6 to 2.75g/cm3. An

average density of 2.68 was used for the moduli calculations.  
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The following equations allow the calculation of the elastic moduli:

Poisson’s Ratio:
( )
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Where Vs = shear wave velocity (m/s)

Vp= compressional wave velocity (m/s)

ρ = density of the material (g/cm3)

4



RESULTS

The data quality for this particular borehole was poor to very poor. Background noise at

the site seemed low to moderate, thus it is suggested that there is poor coupling between

the asphalt surface (and/or soils) and the bedrock preventing the seismic pulse from being

adequately transmitted. The survey was performed twice with different sets of equipment

and increased stacking to try to rule out equipment issues and to attempt to improve the

signal to noise ratio.  Minimal improvements were noted.

With that said, arrival times interpreted to be from the shear-wave have been picked and

velocity models generated. The interpreted models have a higher estimated error than

typical and the velocity models are likely to be smoothed.

P-wave arrival times have been interpreted from the vertical hammer blow and vertical

geophone as per the standard methodology. In addition, the vertical hammer blow and

vertical geophone were used to interpreted the S-wave velocities polarized in the vertical

plane (Sv-waves).

The horizontally polarized Sh-wave arrival times were interpreted from the horizontal

hammer blows and the horizontal and transverse geophones using the Sv-waves as a

guide.

Variations between the horizontally and vertically polarized shear-wave may be

geologically valid (anisotropic bedrock) or can be due to the quality data and inaccuracies

in the identification of the arrival times.

Figures 3, 4 and 5 present the time-distance plots and velocity models for the P-wave, Sv

and Sh-wave velocities.

In addition, an MASW sounding was performed, primarily as a cross-check of the shear-

wave velocities in the upper few metres of overburden. The MASW data indicates an S-

wave velocity on the order of 242 m/s for the upper 2 m and a velocity on the order of

340 m/s between 2 and 3.6 m.

The velocity models for the P-wave, Sv-wave, Sh-wave and MASW data sets are

presented in Table 1. Tables 2 and 3 present the elastic moduli and Vs30 calculations

based on the Sv and MASW data sets.
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Depth (m) Vp Vs (vert) Vs (horiz) Vs (MASW)

from to (m/s) (m/s) (m/s) (m/s)

0.0 2.0 476 242

2.0 3.6 2061 491 328 341

3.6 7.2 2977 1323 2367

7.2 17.0 4348 2639 2956

17.0 23.5 4748 2876 2795

23.5 31.1 5143 2490 2746

Table 1: P-wave and S-wave velocity models

Depth Interval

P-wave

Velocity

S-wave

Velocity Density

Shear

Modulus

Poisson's

Ratio

Young's

Modulus

Bulk

Modulus

(m) (m/s) (m/s) (g/cm^3) (Mpa) (Mpa) (Mpa)

0 to 2.0 476 242 1.9 111 0.33 295 282

2.0 to 3.6 2061 341 1.9 220 0.49 655 7779

3.6 to 7.2 2977 1323 2.68 4694 0.38 12925 17493

7.2 to 17 4348 2639 2.68 18664 0.21 45104 25772

17 to 23.5 4748 2876 2.68 22160 0.21 53644 30870

31.1 5143 2490 2.68 16622 0.35 44775 48714

Table 2: Elastic moduli calculations based on down-hole and MASW data.  Densities are 

assumed for the upper 3.6m.  Densities below 3.6m are based on the average density as provided 

by the client.

Depth (m) Vs  Thickness Delay Cum.Delay Vs to depth

from to (m/s) (m) (s) (s) (m/s)

0.0 2.0 242 2 0.0083 0.00826 242.0

2.0 3.6 341 2 0.0047 0.01296 277.9

3.6 7.2 1323 4 0.0027 0.01568 459.3

7.2 17.0 2639 10 0.0037 0.01939 876.7

17.0 23.5 2876 7 0.0023 0.02165 1085.4

23.5 30.0 2490 7 0.0026 0.02426 1236.6

Table 3: Vs30 Calculation from Downhole and MASW Surveys Results

6



The downhole survey allowed measuring the shear wave velocities of the rock deeper 

than 3.6 m deep. MASW results complemented the shallow portion, including the 

overburden materials. The conjugation of these two methods allowed the seismic site 

classification. Based on these values (determined through the downhole and the 

MASW/ESPAC methods), Table 4.1.8.4.A of the NBC, and the Building Code, O. Reg. 

332/12, the investigated site presented a calculated VS30 value of 1237 m/s, 

corresponding to Site Class "B" ( 760 < VS30 < 1500 m/s);  however, seismic site class 

“B” requires the rock to be less than 3.0 m below the foundation.  Accordingly, the 

seismic site class should be considered Site Class “C” for a building founded at the 

current ground level.

When considering only the bedrock (i.e. from depths below 3.6m) the harmonic mean 

velocity is 2335 m/s.  Thus for buildings founded directly on the bedrock, a seismic site 

class “A” ( VS30 > 1500 m/s) can be considered.

As discussed above, the quality of the down-hole data was less than ideal. Obtaining

clearer velocity data may be possible using a full-wave sonic borehole tool or cross-hole

seismic methods as these are measured at depth and the data quality will not be

influenced by the shallow soils.

Sincerely,

________________

Milan Situm, P.Geo.

Manager

0



Figure 2: Merged seismic shot records.  General trend of the P-wave velocity 

(4265m/s) and Sv-wave velocity (2846m/s) are indicated

1



Figure 3: P-wave arrival time data and velocity model
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Figure 4: S(vertical)-wave arrival time data and velocity model
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Figure 5: S(horiz)-wave arrival time data and velocity model
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1.1.1.1. Introduction
Geophysics GPR International Inc. was requested by Stantec Consulting to carry out a

borehole  logging  survey  in  order  to  determine  the  structure  of  the  bedrock  in  three

boreholes  around Parliament  Hill.   The objective of  the survey was to  determine the

bedrock structure.  The general site location is shown in Figure 1.  A close-up can be seen

in Figure 2.

The geophysical fieldwork was carried out on January 20, 2015 and February 10, 2015.

The following report describes the survey design, the principles of the borehole logging

methods,  the  methodology  for  interpreting  the  data  and  finally  a  culmination  of  the

interpretations in the form of borehole logs.  

Figure 1: Site Location, Ottawa, Ontario
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2.2.2.2. Methodology

2.1 Personnel

The GPR field  personnel  involved  in  this  project  and  the  dates  that  they were  on-site  are

outlined below:

Table 1: Field personnel and survey dates

Employee Title Dates On-Site

Rick Hall Tech Operator Janauary 20th and February 13th

Tom Westerbloom Tech Operator February 13th

Charles Trottier Geophysicist/Operator Janauary 20th

2.2 Positioning, Topography and Units of Measurement

The survey included 3 different borehole data log records for each of the boreholes using the

optical  televiewer.  Positioning  for  each  of  the  boreholes  was  provided  by the  client.   All

measurement was taken using SI units.  Depth is referred to as metres below ground level.

Figure 2: Location of Optical Televiewer Sites, Parliament Hill, Ottawa
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2.3 Borehole Logging Instruments

The following is a description of the standard borehole logging tools and typcial applications.

1)Gamma Ray (GR): Measures  the  naturally  occurring  gamma  radiation  emitted  from the

formation surrounding the drill-hole – provides an indicator of clay or shale content.

2)Self  Potential  (SP): Records naturally occurring small  voltages  in the borehole – can be

related to relative water quality and to permeable zones in the stratigraphy.

3)Single-Point Resistivity (SPR): Measures variations in formation resistivity in a qualitative

manner.

4)Normal Resistivity (NR): Quantitative measurement of resistivity variations related to water

quality,  lithological  and structural  changes.  Measurements are taken at 4 different  electrode

spacings (8``, 16``, 32`` and 64``)

5)Caliper: Measures the diameter of the borehole – useful for calculating drill-hole volumes,

indicating zones of caving or roughness and in correcting the responses of other tools.

6)Acoustic  Televiewer  (ATV): Produces  a  2-D  image  of  the  inside  of  the  borehole  from

ultrasound pulses. This data is used to locate fractures in the crystalline rock, and is also used

when calculating the porosity.

7)Equal  area  Stereoplot  Dip  and  Strike –  There  are  'blue'  lines  drawn  on  the  acoustic

televiewer plot where the borehole has intercepted a fracture.  It is possible to calculate a strike

and dip angle for each fracture.  There is a small blue dot for each fracture on the stereoplot.

This is particularly useful in recognizing a pattern in fracture patterns.

8)Optical Televiewer (OTV): Produces a true-colour 2-D image of the inside of the borehole

using a CCD camera. This data is used to locate fractures in the crystalline rock, and is also

used to determine rock colour.

9)Full Waveform Sonic (FWS): Sonic logs are used to provide formation porosity/permeability

and mechanical properties.  Under suitable conditions S-wave and Stoneleys wave arrivals can

be detected. 

Information on the method and equipment are presented in Appendix A. 
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2.4 Survey Design

A Mount Sopris MATRIX and MX Series mini-Winch system was used in coordination with

Logger Suite 11 software to record all the probe data. Using a tripod setup each of the probes

were lowered down the borehole recording a “down” file (if required of the probe) and then

back up recording an “up” file.  In this manner 2 files were collected for each probe in order to

compare them to each other for accuracy of results.

3.3.3.3. Results
The optical televiewer logs are presented in Appendix B for each of the three boreholes.  A

summary table of the identified structures are presented in Appendix C.

Data has also been provided as a separate digital file *.WCL (WellCad format).

Table 1: Locations and tools used for each borehole (Green indicates that a tool was used,

while red indicates that a tool was not used).

Borehole ID Easting Northing Elevatio

n

GR SP SPR NR Caliper ATV OTV FWS

BH-4 445292 5030377 87.1

BH-5 445331 5030408 86.8

BH-9 445272 5030493 87.1

Coordinates for Boreholes are UTM Zone 18T

Elevations are referred to geodetic datum (CGVD28)

Interpretation and presentation of the data was performed by Aleksandra Savic.

This report has been written by Milan Situm, P.Geo.

___________________

Milan Situm, P.Geo.

Manager



APPENDIX A

Borehole Logging Equipment and Information Sheets
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APPENDIX B

 Optical Televiewer with dip/azimuth for borehole and strike/dip of discontinuities

(tadpole)
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Rock Anchor

Resistance to Rock  Mass Failure

Required Safety Factor for Resistance to Rock Mass Failure:  WR / P ≥ 2.0

Design Considerations:

1. Use 60° or 90° apex angle as per recommendations in the geotechnical
report

Vertical Anchors

Inclined Anchors

P = Resultant of maximum anchor forces
D = Height of rock cone
R = Radius of rock cone

= Apex angle
LB = Bond Length
YR = Submerged unit weight of bedrock
WR = Weight of rock cone (WR = 1/3πR²DYR)
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