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The fill soils, which average about 3.2 metres thick, comprise miscellaneous construction debris 
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state with many large voids) it is recommended that it be removed and replaced within the 
building and parking footprint. 
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excavation work is subject to the requirements of that investigation. 

Please contact the undersigned if you have any questions or require additional information. 
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Geotechnical Investigation 
Dartmouth CCC Facility 
Dartmouth, Nova Scotia 

 

1.0 Introduction 

GEMTEC Limited was retained by Public Works and Government Services Canada (PWGSC) 
to undertake a geotechnical investigation at a site off Windmill Road in Dartmouth, Nova Scotia. 
We understand that a one storey building is proposed for the site along with a parking lot. At the 
time of our investigation the proposed building is believed to be a slab on grade structure. This 
report contains a detailed description of the subsurface conditions encountered in our 
investigation as well as a general description of the area under investigation. 

In October 2013 nine test pits were excavated in the presence of one of our technicians. The 
investigation was carried out using a subcontracted 40 tonne excavator. 

Test pit locations and elevations were surveyed by GEMTEC Limited personnel at the time of 
the investigation and are shown in Figure 1. Detailed test pit logs are appended (Appendix A). 
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2.0 Site Conditions 

The site of the proposed development is located at the end of Morris Drive in Dartmouth, Nova 
Scotia. The property slopes from north to south, with the central portion of the site being flat 
owing to a significant amount of fill having been placed in this area. The site is bordered to the 
east by commercial properties, to the south by Windmill Road and to the west and north by 
vacant wooded property. 

 

3.0 Soil and Groundwater Conditions 

The soils encountered, within the fill area, generally consist of miscellaneous fill soils underlain 
by a layer of organics, which is in turn underlain by a thin layer of glacial till. The glacial till is 
underlain by bedrock. Groundwater seepage was not encountered in the test pits. A summary of 
the soil conditions is presented in Table 3.1 below. 

Table 3.1 Soil Stratigraphy 

Test 
Pit 

Ground 
Elevation 

(m) 

Layer Thickness (metres) 

Fill Organics Topsoil Till 

Total 
Overburden 

and  
Depth to 
Bedrock 

TP1 19.7 3.05   1.37 4.42 

TP2 20.2 5.5 0.03 0.28 0.3 6.11 

TP3 20.6  0.05 0.25 1.83 2.13 

TP4 20.4  0.1 0.5 2.44 3.04 

TP5 20.6  0.1 0.81  0.91 

CG1 19.8 3.2 0.05 0.3 1.68 5.23 

CG2 20.4 2.06 0.05 0.3 1.39 3.8 

CG3 20.4 1.9 0.05 0.05  2 

CG4 20.5 3.2   0.15 3.35 
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A layer of miscellaneous construction fill was encountered at the test pits dug within the fill area 
(TP1, TP2, CG1, CG2, CG3 and CG4) ranging in thickness from 1.9 to 5.3 metres, averaging 
3.2 metres. The fill generally consists of miscellaneous construction material with boulders, 
metal, concrete with debris and organics. A layer of roots and organic soil (root mat) was 
encountered beneath the fill in all six test pits, representing the original ground surface prior to 
the fill placement. The root mat is generally in the order of 0.3 metres thick. 

On a visual basis it was estimated that the fill comprised approximately 70% blasted/angular 
boulders (ranging in size from 0.6 to 2.5 metres diameter). 

Outside the fill area (TP3, TP4 and TP5), the soils generally comprised a thin organic layer to 
native glacial till or bedrock. 

Dense native glacial till (reddish brown gravelly silty sand with cobbles) or bedrock was 
encountered beneath the roots and organics at most of the test pits. The glacial till was noted to 
become stiffer and coarser with depth, becoming quite cobbley near the interface with the 
bedrock. 

Groundwater was measured at two monitoring wells that were installed as part of a previous 
investigation and found to be at or below the original ground elevation (i.e. at the bottom of the 
present fill). Groundwater could be expected to fluctuate depending on antecedent conditions. 
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4.0 Discussion and Recommendations 

4.1 Introduction 

The insitu fill soils are not suitable to support the proposed building as they are loose with many 
voids and are underlain by a layer of organics. Given this, the miscellaneous fill must be 
removed from under the building and parking area, and replaced with engineered fill. Based on 
the fact that a large portion of the miscellaneous fill comprises boulders and blasted rock it may 
be possible to produce engineered fill using this rock. 

4.2 Engineered Fill 

All fill soils and organics within the zone of influence of the building would have to be removed 
down to the original glacial till or bedrock if no till is present. 

 Excavation limits should be sufficient to allow for a 1 Horizontal to 1 Vertical  
(i.e., 45 degrees) bearing splay of engineered fill extending down from the outside limits 
of the footings to the glacial till subgrade. 

 Subgrade soils must be approved by a geotechnical engineer prior to the placement of 
engineered fill material. 

 Engineered fill should comprise 75 mm minus crushed quarried rock or gravel meeting 
the NSTIR Type 2 crushed rock limits, or an approved well graded pit run gravel. 
Engineered fill should be compacted to a minimum of 95% of the maximum dry density 
as determined by ASTM D1557 (Modified Proctor). Density of the engineered fill should 
be confirmed with a nuclear density gauge during placement. Alternate engineered fill 
materials could also be proposed for approval by a geotechnical engineer. 

 Spread and strip footings may be proportioned on the engineered fill bearing on the 
glacial till at a serviceability limit state (SLS) bearing pressure of 200 kPa. Minimum 
footing widths of 0.6 and 1.0 metres are recommended for strip and square footings, 
respectively. 

 For protection against frost action, a minimum foundation depth of 1.5 metres is 
recommended for heated structures. In areas where 1.5 metres of cover is not provided 
(e.g., in loading bays), the footings should be stepped down accordingly or a properly 
designed rigid insulation detail should be provided. 

 The exterior below grade walls should be backfilled with properly filtered free-draining 
backfill leading to foundation drains. The ground surface should be capped with 
impervious soil or pavement to prevent infiltration of surface water. Finished grading 
adjacent to the building should be sloped at no less than 2% away from the foundations. 
Roof drains should be discharged away from the building. 
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 We recommend that the foundation drawings be reviewed by a geotechnical engineer 
prior to finalizing the drawings. Also, during construction, as the foundation excavation 
progresses, the foundation conditions and construction practices should be reviewed by 
a geotechnical engineer. 

 Placing frozen fill or engineered fill on frozen subgrade is not permitted. If work is to 
continue during freezing conditions, care should be taken to heat and/or insulate the 
engineered fill prior to and after placement so as to keep it from freezing (some typical 
measures include heated box trucks, insulated tarps, bails of hay). Frozen subgrade soil 
and/or previously placed fill must be thawed or removed prior to placement of any 
engineered fill. Given the challenges that could arise during cold weather construction, it 
is recommended that the building contractor prepare an excavation and backfill plan 
outlining his proposed method of construction and indicating, in particular, his 
methodologies for dealing with groundwater, freezing temperatures and compaction. 

 Groundwater should be anticipated above or near the root mat during foundation 
construction. Appropriate ditching and pumping techniques will be required to keep 
excavations free of water. 

4.3 General 

 It should also be noted that at this time the elevation of the proposed building and 
surrounding parking/landscaped areas are not known. The building should be placed at 
an elevation sufficient to provide gravity drainage for storm and sanitary sewers. 
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4.4 Pavement Structure 

Given that large voids probably exist within the miscellaneous fill it is recommended that it also 
be removed from the parking lot area and replaced with engineered fill. 

The following typical pavement structures for light and heavy traffic areas are provided: 

Light traffic and car parking areas: 

 Asphalt concrete surface course (NSTIR Type C - HF)    30 mm 

 Asphalt concrete surface course (NSTIR Type B - HF)    50 mm 

 Granular base        150 mm 

 Granular subbase       300 mm 

Heavy traffic areas (i.e. entrance and roadway areas): 

 Asphalt concrete surface course (NSTIR Type C - HF)    40 mm 

 Asphalt concrete surface course (NSTIR Type B - HF)    60 mm 

 Granular base        150 mm 

 Granular subbase       450 mm 

All granular fill should be compacted to at least 95% of the maximum dry density as determined 
by the latest version of ASTM D1557 (Modified Proctor). 

 

5.0 General 

This report solely addresses the geotechnical aspects of the site and should not be regarded as 
an environmental assessment. 

Although representative samples have been collected within the proposed building area, soil 
and bedrock conditions may vary between borehole locations. 
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