
 
 
 
 
 
 
PROJECT NO.: SM 062533-G March 20, 2007 
 
VRANCOR DEVELOPMENTS INC. 
2525 Wyecroft Road 
Oakville, Ontario 
L6L 6P8 
 
Attention: Mr. Darko Vranich 
 
 

GEOTECHNICAL INVESTIGATION 
PROPOSED HIGH-RISE STRUCTURE 

125 NAPIER STREET 
HAMILTON, ONTARIO 

 

 

Dear Sir, 

 

We have completed the fieldwork and laboratory testing, and report preparation in 

connection with the above noted project.  Our comments and recommendations, based 

on our findings at the five borehole locations, are presented in the following report. 

 

 

1.  INTRODUCTION 

 

We understand that the proposed building will be approximately 20 stories high, with a 

number of parking levels, some of which may be underground. 

 

This report is based on the above summarised project description, and on the 

assumption that the design and construction will be performed in accordance with 

applicable codes and standards.  Any significant deviations from the proposed project 

design may void the recommendations given in this report.  If significant changes are 

made to the proposed design, then this office must be consulted to review the new 

design with respect to the results of this investigation.  The information contained in this 

report does not reflect upon the environmental aspects of the site and therefore have not 

been addressed in this document. 
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2.  PROCEDURE 

 

Five [5] boreholes were advanced at the locations shown on Drawing No. 1, Plan 

Showing Borehole Locations, following the text of this report.  The boreholes were 

advanced using solid stem continuous flight auger equipment on January 11, 2007 

under the direction and supervision of Soil-Mat Engineers.  The borings were advanced 

to depths of between 9.3 and 18.8 metres below the existing grade.  Representative 

samples of the subsoils were recovered using nominal 50 mm diameter split barrel 

samplers driven in accordance with the Standard Penetration Resistance test procedure 

[N value] as specified under CSA test specification A 119.1 [ASTM test specification 

D1586]. 

 

The soil samples recovered from the boreholes were subjected to visual, tactile, and 

olfactory classifications and to routine moisture content and unit weight determinations in 

the Soil-Mat laboratory.  The results of field and laboratory testing are presented in the 

attached Borehole Logs.  It is noted that the boundaries of soil types indicated on the 

borehole logs are inferred from non-continuous soil sampling.  These boundaries are 

intended to reflect transition zones for the purpose of geotechnical design and therefore 

should not be construed as the exact planes of geological change. 

 

 

3.  SITE DESCRIPTION AND SUBSURFACE CONDITIONS 

 

The subject property is located on the west side of Queen Street North between Napier 

and Market Streets in Hamilton, Ontario.  Presently the site is a vacant lot that was 

recently used as a parking lot and had been occupied by certain other buildings.  The 

site slopes downwards from the south to north, with a retaining wall confining the 

southwest quarter of the site.  The total grade change across the site is about 2 to 3.5 

metres [~ 6 to 11 feet].  Residential dwellings exist to the west of the site. 

 

The site subsurface conditions encountered in the boreholes are summarised as follows. 

 

Fill 

 

The site is surfaced with a mixture of pavement, concrete and gravel and building debris, 

presumably from the demolished houses.  Bricks and large stones were encountered as 

deep as 2.5 metres in Borehole No. 3. 

 

Sand/Silty Sand 

 

Underlying the miscellaneous Fill and pavement structure materials are layers of 

Sand/Silty Sand to a depth of 2.5 metres in Borehole No. 5, to 7.9 metres in Borehole 

No. 2.  The Sand/Silty Sand was described as reddish-brown to greyish-brown, with 
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traces of, to some, medium to coarse grained, layered with occasional rock fragments 

and gravel.  The Sand/Silty Sand was loose to compact in terms of relative density. 

 

Sand and Gravel 

 

A very dense Sand and Gravel layer was encountered in all borings with the exception of 

Borehole No. 3.  Borehole Nos. 4 and 2 terminated in the stratum at depths of 9.5 and 

9.6 metres, respectively, and the stratum was encountered to depths of 9 and 11.5 

metres in Borehole Nos. 5 and 1, respectively.  The stratum was described as brown in 

colour, medium to coarse grained with some gravel and rock fragments. 

 

Sand/Silty Sand 

 

Layers of Sand and Silty Sand were encountered below the Sand and Gravel Stratum in 

Borehole Nos. 1 and 5, and as a continuation of the layered deposits in Borehole No. 3.  

The layered deposits were described as reddish-brown to grey in colour, medium to 

coarse grained with trace to some gravel and rock fragments, and was dense to very 

dense.  Boreholes 3 and 5 were terminated in the layered Sand/Silty Sand deposits, and 

the deposit was encountered to a depth of approximately 17.8 metres in Borehole No. 1. 

 

Silty Clay 

 

Borehole No. 1 was terminated at a depth of 18.8 metres in a grey Silty Clay deposit.  

The Silty Clay was very stiff to hard in consistency, and contained trace fine gravel. 

 

Groundwater Observations 

 

All of the borings, with the exception of Borehole No. 1, were dry at the completion of 

drilling.  The water surface in Borehole No. 1 was recorded as 15.1 metres below the 

surrounding ground surface level at the time of completion of the drilling.  We note that 

this level should not be considered as representative of the static groundwater level.  

The ground water table is expected to be below the depth of construction for a 

conventional level of underground parking. 

 

 

4.  FOUNDATION CONSIDERATIONS 

 

Based on the subsurface soil conditions encountered, the new building may be 

supported on conventional spread footings set into the layered, very dense Sand/Sand 

and Gravel encountered at 5.5 to 7 metres in Borehole Nos. 1 to 4, and at about 2.5 to 3 

metres in Borehole No. 5.  Footings founded in the very dense Sand/Sand and Gravel 
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may be designed to support a net bearing pressure of 500 kPa [~ 10,000 psf], based on 

a minimum footing width of 1.2 metres. 

 

A short caisson foundation scheme would also be feasible, and in fact may be preferred 

given the required founding depths for spread footings over much of the site.  Caissons 

extending a short distance into the very dense Sand and Gravel soils may be designed 

for end bearing using a net allowable bearing pressure on the order of 2,000 kPa [ ~ 20 

tsf], and perhaps higher, and shaft resistance can become significant depending on the 

depth of the caissons.  

 

Lateral earth pressures on basement walls can be estimated on the basis of backfill unit 

weight,  = 20 kN/m3, and a coefficient of lateral earth pressure, K = 0.35 if small lateral 

deformations are acceptable, or 0.5 in fill against rigid walls.  Any additional pressures 

due to surcharge loading must be included in the design. 

 

It is noted that the foundations of adjacent buildings are in equilibrium under their 

existing stress environment.  Care must be taken not to disturb the founding conditions 

of the neighbouring buildings, and depending on the proximity and type of the proposed 

foundations to the existing buildings, we would advise that a preconstruction survey be 

conducted of the adjacent properties prior to excavating. 

 

All footing beds should be hand-cleaned of any loose or disturbed material immediately 

prior to the placement of concrete.  It is imperative that a soils engineer be retained from 

this office to provide geotechnical engineering services during the excavation and 

foundation construction phases of the project.  This is to observe compliance with the 

design concepts and recommendations of this report and to allow changes to be made in 

the event that subsurface conditions differ from the conditions identified at the Borehole 

locations.   

 

 

5.  SEISMIC DESIGN CONSIDERATIONS 

 

The structure shall be designed according to Section 4.1.8 of the Ontario Building Code, 

Ontario Regulation 350/06.  Based on the subsurface soil conditions encountered in this 

investigation the applicable Site Classification for the seismic design is as follows, based 

on the soil at the founding level of the structure. 

 

SITE CLASSIFICATION FOR SEISMIC SITE RESPONSE 

Soil at Founding Level Site Class 

Sand and Gravel C- Very Dense soil 

 

The seismic data, from Supplementary Standard SB-1 of the Ontario Building Code, for 

Hamilton are as follows. 

 



SM 062533-G 

GEOTECHNICAL INVESTIGATION 
PROPOSED HIGH-RISE STRUCTURE,  

125 NAPIER STREET 
HAMILTON, ONTARIO 

 

- 5 - 

Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) PGA 

0.33 0.160 0.058 0.018 0.240  

 

 

 

6.  FLOOR SLAB AND PERMANENT DRAINAGE 

 

A moisture barrier will be required beneath floor slab to act as a 'capillary' break, where 

a 'non-damp' floor slab is required.  A recommended moisture barrier consists of at least 

200 millimetres of well compacted 20 millimetre clear crushed stone, or less effectively, 

a free draining granular material with no more than 10 per cent passing the No. 4 sieve. 

 

A permanent perimeter drainage tile system will only be required around areas where 

the interior floor slab-on-ground elevation is less than 300 millimetres above the final 

exterior grade.  The drain may consist of a 150-mm diameter perforated pipe, suitably 

filtered to ensure its long-term performance without becoming clogged.  The exterior 

grade should be sloped away from the building. 

 

As with all concrete floor slabs, there is a tendency for the floor slabs to crack.  The slab 

thickness, the amount of steel reinforcement and/or wire mesh placed into the concrete 

slab, if any, will therefore be a function of the owner’s tolerance for cracks in, and 

movements of, the slabs-on-grade, etc. 

 

 

7.  EXCAVATIONS 

 

Excavations into the fill and native Sand/Silty Sand for the installation of new foundations 

will be relatively straightforward with conventional hydraulic excavating equipment.  It is 

noted that care must be taken to ensure that any settlement sensitive utilities or 

structures are not undermined or otherwise affected by the excavations.  Where 

sufficient room is available an unsupported cut with a slope of 1 horizontal to 1 vertical 

may be used. 

 

If the excavations require vertical sides, a suitable support will be required. The type of 

retaining system selected will depend on the lateral movements that can be tolerated.  

For preliminary design purposes, the earth pressure coefficients to be used in design of 

the support system are recommended as follows: 

 

Active earth pressure coefficient – 0.25 to 0.35, depending on the amount of 

lateral movements that can be tolerated.  Evidently the higher value should be 

used where lateral movements are more critical. 

 

At rest earth pressure coefficient – 0.5.  This value is usually used in design 

where no movements are tolerated, although it should be noted that no matter 
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how tightly the design and construction is implemented, there will always be 

some movements.  However, these movements can be kept to very small 

values, especially if the support system is anchored back and preloaded. 

 

Passive earth pressure coefficient – The reciprocal of the active earth 

pressure coefficient, often taken as three.  It is noted that relative large 

movements are required to develop the passive earth pressure. 

 

For intermediate tie-back anchor support, the developed strength between a grouted 

earth anchor and the native sandy soils may be designed using a friction angle of 32o.  

The portion of the anchor in the ‘active wedge’ should be ‘free’, and the total anchor 

capacity should be developed only well beyond the active wedge.  The active wedge is 

defined as the sloping line drawn up from behind the excavation support and a point 

about 0.6 metres below the base of the excavation at approximately 60 degrees to the 

horizontal. 

 

If a rigid support system is required to minimise movement, then a soldier pile – timber-

lagging system may not be suitable, and a caisson wall might be required.   

 

As noted in Section 3, above, the static ground water level is expected to be well below 

the base of any excavations, however, some infiltration of water from more permeable 

seams and from surface runoff should be expected, depending on weather conditions at 

the time of construction.  It should be possible to control any such infiltration of water 

using conventional dewatering techniques, such as by pumping from sumps and ditches 

in the base of the excavation. 

 

 

8.  BACKFILL CONSIDERATIONS 

 

With the exception of the surficial miscellaneous Fill, the on site Sand/Silty Sand and 

Sand and Gravel soils are considered suitable for use as backfill around foundations and 

in service trenches.  Some moisture conditioning may be required depending on weather 

conditions at the time of construction.  After a period of heavy precipitation, any near-

surface wet or softened material should be removed and allowed to air-dry or be 

discarded. 

 

 

9.  GENERAL COMMENTS 

 

The comments provided in this document are intended only for the guidance of the 

design team.  The subsoil descriptions and borehole information are intended to 






