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1.0  INTRODUCTION 

1.1  GENERAL 
EBA Engineering Consultants Ltd. (EBA) was retained by Williams Engineering Canada 
Inc. (Williams Engineering) to conduct a desktop geotechnical evaluation to support the 
design of a proposed new air terminal building (ATB) in Sachs Harbour, NT. 

This report presents the anticipated subsurface conditions at the subject site and 
recommendations for foundation design and construction. 

Authorization to proceed with this work was provided by Adriana Landberg, P.Eng., under 
a service agreement dated December 1, 2009. 

1.2  PROJECT DETAILS 
It is understood that Williams Engineering is designing a new air terminal building (ATB) in 
Sachs Harbour, NT.  EBA assumes that the proposed building will be located around the 
existing airport terminal, though information on the specific site location and the proposed 
structure has not been provided.   

Information in terms of foundation structure of a similar air terminal building proposed to 
be built in Tuktoyaktuk has been provided to EBA.  It is assumed that the foundation for 
the proposed air terminal building in Sachs Harbour will have a similar configuration. 

Based on discussion with the client, it is understood that grade-supported screw-jacks on 
spread footings is the preferred foundation type. 

1.3  SCOPE OF SERVICE 
EBA’s scope of services for this project includes the following: 

• Review of available information to estimate the subsurface conditions at the site; and 

• Develop foundation recommendations of shallow foundations (footings), based on the 
results of the desktop review. 

• Prepare an evaluation report that presents the findings from the review and presents 
recommendations for foundation design and construction. 

The recommendations developed in this report are based solely on a review of the existing 
information.  No site-specific investigation work has been conducted. 

2.0  METHOD OF EVALUATION 
Only limited geotechnical information is found in reports at the RWED Warehouse (EBA, 
2003) and school (HBT AGRA Limited, 1992).  In addition, air photos and climate data of 
the area were examined. 
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This information was considered to be insufficient to permit recommendations to be 
developed for a deep foundation (i.e. piles).  In discussions with Williams Engineering, it 
was learned that the preferred foundation type was screw-jacks on a gravel pad.  It was 
agreed that EBA would develop recommendations for this foundation type, relying on 
assumptions related to the limited information that was available.  This was conveyed to 
Williams Engineering in a letter dated January 6, 2010. 

The possibility of examining the site following the winter, to verify some of the 
assumptions, was discussed with Williams Engineering. 

3.0  SITE DESCRIPTION 

3.1  LOCATION/GEOLOGY 
The hamlet of Sachs Harbour is located on the southwest part of Banks Island along the 
north shore of the Beaufort Sea.  The hamlet is situated at latitude of 71059’ North and a 
longitude of 125014’ West. 

The location of the proposed air terminal building, though not provided, is believed to be 
approximately around the existing airport terminal. 

Sachs Harbour is underlain by poorly or unlithified sand and gravel of the Beaufort and 
related formations.  These sediments are considered to be late Tertiary to early Pleistocene 
in age.  Since deposition, the materials in coastal proximity have been modified and covered 
with till.   The till has been subjected to inundation and reworking, forming raised beach 
deposits.  The upper portions of the raised beach deposits have been developed as 
community gravel sources (EBA, 2003). 

3.2  SURFACE CONDITIONS 
The proposed air terminal building site is located at the verge of upland terrain with 
elevation approximately 50 m higher than the community, as shown in Figure 1.  The 
proposed site is relatively flat with good drainage condition due to previous site grading and 
natural steep slope on the south side.  

Sachs Harbour is well north of the tree line and vegetation is restricted to grasses and 
mosses. 

3.3  INFERRED SUBSURFACE CONDITIONS 
Provided that the new building site is situated somewhere on the existing apron area, it is 
evident from the air photos that the upper soil unit at the site is fill.  The fill likely 
comprises sand and gravel.  The thickness of the fill is not known. 

The lowland firehall site contains a low plastic clayey, sandy, gravely silt till.  The 
gymnasium area contains a sandy, clayey, gravelly silt till (EBA, 2003).  The subject site is 
likely underlain at some depth by this till.  However, the presence of ice-wedge polygons in 
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the area around the airstrip, as discussed further below, suggest that there may be a veneer 
of marine sediment over the till. 

Previous investigations did not encounter bedrock.  Depth to bedrock is not known. 

3.4  GROUNDWATER 
The silty sand and gravel of the active layer is probably water bearing during the summer 
months.  Groundwater seepage may occur within the active layer as it did during the 
investigation for the proposed school (AGRA, 1992). 

3.5  CLIMATE 
Environment Canada operates a meteorological station at Sachs Harbour.  Monthly climate 
data from the meteorological station from 1955 to 2007 were obtained from Environment 
Canada. 

Table 1 shows the mean monthly air temperature, mean month end snow cover and mean 
monthly precipitation measured (from 1971 to 2000) for Sachs Harbour. 

 

TABLE 1:SUMMARY OF CLIMATIC DATA, SACHS HARBOUR NT 

Month Mean Monthly Air 
Temperature (ºC) 

Mean Month End 
Snow Cover (mm) 

Mean Monthly 
Precipitation (mm) 

January -29.3 14 4.7 
February -29.0 14 7.4 
March -27.2 16 7.0 
April -18.9 14 12.9 
May -7.7 8 9.0 
June 2.8 0 9.4 
July 6.8 0 17.3 

August 3.5 0 28.9 
September -1.7 4 23.9 
October -11.1 11 21.4 

November -20.9 13 9.1 
December -26.9 13 5.5 

Mean Annual -13.3 9 13.0 

Based on analysis of Environment Canada’s annual mean air temperature, a linear trend line 
over 53 year has been plotted in Figure 2. 

The 30-year moving average of mean annual air temperature suggests a past, average rate of 
warming of 0.05 C° per year. 
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3.6  PERMAFROST 
Sachs Harbour is in a region of continuous permafrost.  It has been reported that the 
permafrost is up to 400 metres deep in the region.  It is estimated that a mean annual 
ground temperatures in developed area where vegetation has been stripped is likely around 
–8 ºC.  Measured active layer depths have ranged from 0.5 to 2.0 metres in the hamlet (EBA 
2003). 

Many ice-wedge polygons are evident in aerial photographs of the Sachs Harbour area, 
including adjacent to the airport fill.  Past investigations have shown substantial ice layers, 
ice wedges and/or ice content.  Ice wedges can be expected to be present below the airport 
fill. 

Thermokarst features are evident adjacent to the airstrip.  These were likely caused by the 
stripping of fill for airstrip construction, or by impeded drainage due to fill placement, and 
further indicate the likelihood of massive ice beneath the airport fill. 

Salinity at the proposed firehall was reported to range from 3 parts per thousand (ppt) to 
13 ppt.  The testing was completed on samples obtained within the active layer.  Porewater 
salinity values in the permafrost could be higher.  For purpose of this evaluation, a soil 
porewater salinity of 8 ppt is assumed. 

4.0  RECOMMENDATIONS AND CONSIDERATIONS 

4.1  GENERAL 
Based on the review of available information, the selected site is expected to be suitable for 
the proposed development. 

It is understood that grade-supported footings are planned for the building foundation.  
Therefore, the specific recommendations in this report will focus on a shallow foundation 
(spread footing), site grading and drainage, backfill materials and compaction. 

4.2  CLIMATE CHANGE CONSIDERATIONS 
The impacts of potential climate change should be considered in the design of the new 
building.  A procedure for screening the vulnerability of a development to climate change is 
outlined in PERD (1998). 

The site is expected to be underlain by soil containing massive ice.  The sensitivity of the 
site to climate change is governed by the anticipated ground temperature at the end of the 
service life of the building.  The current mean annual ground temperature is estimated to be 
-8 °C.  CSA (draft, 2010) gives guidance on the potential implications of climate change on 
ground temperature.  Under a moderate green-house gas scenario, warming of about +1.5 
Celsius degrees can be expected over an assumed 30-year design life.  This gives an 
approximation of the mean annual ground temperature of -6.5 °C at the end of the assumed 
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service life of the building.  PERD suggests that this site is considered to be highly sensitive 
to potential climate change. 

The consequences of a warming climate would be a deepening of the active layer.  This may 
result in some settlement of the soil on which the building is supported.  The proposed 
foundation type is adjustable.  Therefore, the consequences of ground settlement are 
considered to be minor for this project. 

Considering the site sensitivity and the associated consequences together results in a risk 
level “B”, as defined in PERD (1998).  This level of risk warrants a qualitative analysis, 
supplemented with limited quantitative analysis; use of engineering judgement for the 
determination of engineering parameters; and monitoring of permafrost performance, for 
this project with a routine foundation type.  This is level of analysis and judgement has been 
employed to develop the recommendations provided in the following sections.  

4.3  SHALLOW FOUNDATIONS (FOOTINGS) 
Williams Engineering provided a preliminary foundation plan for the proposed air terminal 
building in Tuktoyaktuk.  It is understood that the foundation in Sachs Harbour will be 
similar in concept.  The plan shows a 750 mm clean crushed gravel pad underlain by 75 mm 
insulation, which overlies the native soil.  This is a variant of what EBA would generically 
refer to as a frost-stable pad.  The following bearing pressure analysis will focus on this 
foundation profile.  If the insulation was deleted from the section, the footings would move 
with the ground. 

The design of insulated footings in permafrost regions is governed by the following: 

• shear failure of the granular fill; 

• long-term creep settlements of the frozen native soil below the granular fill; and 

• the insulation manufacturer’s recommended allowable bearing pressure based on the 
compressive strength of the insulation 

The following input parameters are used for analysis:  

• 36° angle of internal friction for the granular fill; 

• Porewater salinity 8 ppt  

• A mean annual ground temperature of -6.5 °C over the design life (assumed to be 2011 
to 2040); 

• Assumed minimum embedment depth of footings: 0.3 m; 

• Assumed square footing dimensions: 0.61 m by 0.61 m; and 

• Maximum allowable settlement 30 mm for assumed 30 years of assumed design life; 
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Analyses indicate that the ultimate bearing pressure for the proposed building footings are 
governed by shear failure of the gravel fill.  The ultimate bearing pressure due to shear 
failure of the granular fill was calculated to be 400 kPa..  A Factor of Safety of 3 is 
recommended.  Therefore, an allowable bearing pressure may be taken as 130 kPa.  

4.4  SITE GRADING AND DRAINAGE 
The existing steep slope at the south side of the site provides an opportunity for a well 
drained site.  Grading may be required to provide adequate surface drainage.  Improper 
drainage and ponding of water near or under the structure could cause foundation 
problems.  It is recommended that final site grading be provided to direct water away from 
the proposed building.   

The crest of the fill pad around the building perimeter should extend a minimum of 3 m.  
The slope of the fill pad from the crest to the existing ground surface should be 
2 horizontal to 1 vertical (2H:1V) or flatter. 

EBA typically recommends final grades under and within three metres of the building and 
other structures to be at least four percent.  It is recommended that gravel or landscaped 
area beyond this have a minimum grade of two percent. 

4.5  FOUNDATION PAD PLACEMENT / BACKFILL MATERIALS AND COMPACTION 
Non-frost-susceptible fill is recommended for the structural fill layer overlying the 
insulation layer and the native soil.  The structural fill should be a well-graded inorganic 
granular material having no more than 10 percent fines (i.e., passing the 0.08 mm sieve) and 
should be placed and compacted as described in Appendix B.  

Further recommendations regarding backfill materials and compaction are contained in 
Appendix B 

5.0  DESIGN AND CONSTRUCTION GUIDELINES 
Recommended general design and construction guidelines are provided in Appendix B, 
under the following headings: 

• Shallow Foundations (1 page); 

• Backfill Materials and Compaction (4 pages); 

These guidelines are intended to present standards of good practice.  Although 
supplemental to the main text of this report, they should be interpreted as part of the 
report.  They are generic and have been developed largely from EBA's southern practice.  
We have attempted to address specific local requirements in the main text of this report.  In 
the event of any discrepancy between the main text of this report and Appendix B, the main 
text should govern.  Design recommendations presented herein are based on the premise 
that these guidelines will be followed.  The design and construction guidelines are not 
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intended to represent detailed specifications for the works, although they may prove useful 
in the preparation of such specifications. 

6.0  REVIEW OF DESIGN AND CONSTRUCTION 
EBA should be given the opportunity to review details of the design and specifications 
related to geotechnical aspects of this report prior to construction. 

Actual site conditions should be monitored during construction to verify that the 
assumptions made in this report reflect the actual site conditions. If conditions other than 
those assumed are encountered, EBA should be notified and given the opportunity to 
review the recommendations in Section 3. 

All recommendations presented in this report are based on the assumption that an adequate 
level of monitoring will be provided during construction, and that all construction will be 
carried out by suitably qualified contractors, experienced in earthworks and foundation 
construction in the North.  Adequate levels of monitoring are considered to be: 

• for shallow foundations, observation of all bearing surfaces prior to footing placement; 
and 

• for earthworks, full time monitoring and compaction testing.  

All such quality assurance monitoring should be carried out by qualified persons, on behalf 
of the owner, independent of the contractor.  If the contractor also carries out testing for 
quality control, all parties should be made aware of this. One of the purposes of providing 
an adequate level of monitoring is to check that the recommendations provided in this 
report are pertinent to soil conditions encountered at the site, or to other areas should the 
foundations be relocated.  EBA will provide these services upon request. 

As indicated in Section 4.2, the foundation should be monitored for performance under 
climate change.  EBA recommends that thermistor cables be installed to permit permafrost 
temperatures to be monitored following construction.  In addition, the data collected will be 
useful for future foundation designs in the area.  EBA recommends 3 thermistor cables, 
installed to a depth of about 10 m; one should be on the north side of the building, one 
under the approximate centre of the building, and one along the south side of the building. 

7.0  LIMITATIONS OF REPORT 
This report and its contents are intended for the sole use of Williams Engineering Canada 
Inc. and their agents.  EBA does not accept any responsibility for the accuracy of any of the 
data, the analysis or the recommendations contained or referenced in the report when the 
report is used or relied upon by any Party other than Williams Engineering Canada Inc., or 
for any Project other than the proposed development at the subject site.  Any such 
unauthorized use of this report is at the sole risk of the user.  Use of this report is subject to 
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the terms and conditions stated in EBA’s Services Agreement and in the General 
Conditions provided in Appendix A of this report. 

8.0  CLOSURE 
We trust this report satisfies your present requirements.  We would be pleased to provide 
any further information that may be needed during design and to advise on the geotechnical 
aspects of specifications for inclusion in contract documents.  If you require any additional 
information or monitoring services, please contact the undersigned. 

 
Respectfully submitted, 
EBA Engineering Consultants Ltd. 

 
Prepared by: Reviewed by: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Baoquan An, P.Eng.  Ed Hoeve, P.Eng. 
Geotechnical Engineer Project Director NT/NU 
Direct line: (867) 766-3728 x113 Direct line: (867) 766-3728 x118 
ban@eba.ca  ehoeve@eba.ca 
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GEOTECHNICAL REPORT – GENERAL CONDITIONS 

This report incorporates and is subject to these “General Conditions”. 

1.0 USE OF REPORT AND OWNERSHIP 

This geotechnical report pertains to a specific site, a specific 
development and a specific scope of work.  It is not applicable 
to any other sites nor should it be relied upon for types of 
development other than that to which it refers.  Any variation 
from the site or development would necessitate a 
supplementary geotechnical assessment.  

This report and the recommendations contained in it are 
intended for the sole use of EBA’s Client.  EBA does not 
accept any responsibility for the accuracy of any of the data, the 
analyses or the recommendations contained or referenced in 
the report when the report is used or relied upon by any party 
other than EBA’s Client unless otherwise authorized in writing 
by EBA.  Any unauthorized use of the report is at the sole risk 
of the user. 
This report is subject to copyright and shall not be reproduced 
either wholly or in part without the prior, written permission of 
EBA.  Additional copies of the report, if required, may be 
obtained upon request. 

2.0 ALTERNATE REPORT FORMAT 

Where EBA submits both electronic file and hard copy 
versions of reports, drawings and other project-related 
documents and deliverables (collectively termed EBA’s 
instruments of professional service), only the signed and/or 
sealed versions shall be considered final and legally binding.  
The original signed and/or sealed version archived by EBA 
shall be deemed to be the original for the Project. 

Both electronic file and hard copy versions of EBA’s 
instruments of professional service shall not, under any 
circumstances, no matter who owns or uses them, be altered by 
any party except EBA.  EBA’s instruments of professional 
service will be used only and exactly as submitted by EBA. 

Electronic files submitted by EBA have been prepared and 
submitted using specific software and hardware systems.  EBA 
makes no representation about the compatibility of these files 
with the Client’s current or future software and hardware 
systems. 

3.0 ENVIRONMENTAL AND REGULATORY ISSUES 

Unless stipulated in the report, EBA has not been retained to 
investigate, address or consider and has not investigated, 
addressed or considered any environmental or regulatory issues 
associated with development on the subject site. 

 

4.0 NATURE AND EXACTNESS OF SOIL AND 
ROCK DESCRIPTIONS 

Classification and identification of soils and rocks are based 
upon commonly accepted systems and methods employed in 
professional geotechnical practice.  This report contains 
descriptions of the systems and methods used.  Where 
deviations from the system or method prevail, they are 
specifically mentioned. 

Classification and identification of geological units are 
judgmental in nature as to both type and condition.  EBA does 
not warrant conditions represented herein as exact, but infers 
accuracy only to the extent that is common in practice. 

Where subsurface conditions encountered during development 
are different from those described in this report, qualified 
geotechnical personnel should revisit the site and review 
recommendations in light of the actual conditions encountered. 

5.0 LOGS OF TESTHOLES 

The testhole logs are a compilation of conditions and 
classification of soils and rocks as obtained from field 
observations and laboratory testing of selected samples.  Soil 
and rock zones have been interpreted.  Change from one 
geological zone to the other, indicated on the logs as a distinct 
line, can be, in fact, transitional.  The extent of transition is 
interpretive.  Any circumstance which requires precise 
definition of soil or rock zone transition elevations may require 
further investigation and review. 

6.0 STRATIGRAPHIC AND GEOLOGICAL 
INFORMATION 

The stratigraphic and geological information indicated on 
drawings contained in this report are inferred from logs of test 
holes and/or soil/rock exposures.  Stratigraphy is known only 
at the locations of the test hole or exposure.  Actual geology 
and stratigraphy between test holes and/or exposures may vary 
from that shown on these drawings.  Natural variations in 
geological conditions are inherent and are a function of the 
historic environment.  EBA does not represent the conditions 
illustrated as exact but recognizes that variations will exist.  
Where knowledge of more precise locations of geological units 
is necessary, additional investigation and review may be 
necessary. 
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7.0 SURFACE WATER AND GROUNDWATER 
CONDITIONS 

Surface and groundwater conditions mentioned in this report 
are those observed at the times recorded in the report.  These 
conditions vary with geological detail between observation sites; 
annual, seasonal and special meteorologic conditions; and with 
development activity.  Interpretation of water conditions from 
observations and records is judgemental and constitutes an 
evaluation of circumstances as influenced by geology, 
meteorology and development activity.  Deviations from these 
observations may occur during the course of development 
activities. 

8.0 PROTECTION OF EXPOSED GROUND 

Excavation and construction operations expose geological 
materials to climatic elements (freeze/thaw, wet/dry) and/or 
mechanical disturbance which can cause severe deterioration.  
Unless otherwise specifically indicated in this report, the walls 
and floors of excavations must be protected from the elements, 
particularly moisture, desiccation, frost action and construction 
traffic. 

9.0 SUPPORT OF ADJACENT GROUND AND 
STRUCTURES 

Unless otherwise specifically advised, support of ground and 
structures adjacent to the anticipated construction and 
preservation of adjacent ground and structures from the 
adverse impact of construction activity is required. 

10.0 INFLUENCE OF CONSTRUCTION ACTIVITY 

There is a direct correlation between construction activity and 
structural performance of adjacent buildings and other 
installations.  The influence of all anticipated construction 
activities should be considered by the contractor, owner, 
architect and prime engineer in consultation with a geotechnical 
engineer when the final design and construction techniques are 
known. 

 11.0 OBSERVATIONS DURING CONSTRUCTION 

Because of the nature of geological deposits, the judgmental 
nature of geotechnical engineering, as well as the potential of 
adverse circumstances arising from construction activity, 
observations during site preparation, excavation and 
construction should be carried out by a geotechnical engineer.  
These observations may then serve as the basis for 
confirmation and/or alteration of geotechnical 
recommendations or design guidelines presented herein.  

12.0 DRAINAGE SYSTEMS 

Where temporary or permanent drainage systems are installed 
within or around a structure, the systems which will be installed 
must protect the structure from loss of ground due to internal 
erosion and must be designed so as to assure continued 
performance of the drains.  Specific design detail of such 
systems should be developed or reviewed by the geotechnical 
engineer.  Unless otherwise specified, it is a condition of this 
report that effective temporary and permanent drainage 
systems are required and that they must be considered in 
relation to project purpose and function. 

13.0 BEARING CAPACITY 

Design bearing capacities, loads and allowable stresses quoted 
in this report relate to a specific soil or rock type and condition.  
Construction activity and environmental circumstances can 
materially change the condition of soil or rock.  The elevation 
at which a soil or rock type occurs is variable.  It is a 
requirement of this report that structural elements be founded 
in and/or upon geological materials of the type and in the 
condition assumed.  Sufficient observations should be made by 
qualified geotechnical personnel during construction to assure 
that the soil and/or rock conditions assumed in this report in 
fact exist at the site. 

14.0 SAMPLES 

EBA will retain all soil and rock samples for 30 days after this 
report is issued.  Further storage or transfer of samples can be 
made at the Client’s expense upon written request, otherwise 
samples will be discarded.  
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SHALLOW FOUNDATIONS 
Design and construction of shallow foundations should comply with relevant Building 
Code requirements. 

The term 'shallow foundations' includes strip and spread footings, mat slab and raft 
foundations. 

Minimum footing dimensions in plan should be 0.45 m and 0.9 m for strip and square 
footings respectively. 

No loose, disturbed or sloughed material should be allowed to remain in open foundation 
excavations.  Hand cleaning should be undertaken to prepare an acceptable bearing surface.  
Recompaction of disturbed or loosened bearing surface may be required. 

Foundation excavations and bearing surfaces should be protected from rain, snow, freezing 
temperatures, excessive drying and the ingress of free water before, during and after footing 
construction. 

Footing excavations should be carried down into the designated bearing stratum. 

After the bearing surface is approved, a mud slab should be poured to protect the soil and 
provide a working surface for construction, should immediate foundation construction not 
be intended. 

All constructed foundations should be placed on unfrozen soils, which should be at all 
times protected from frost penetration. 

All foundation excavations and bearing surfaces should be inspected by a qualified 
geotechnical engineer to check that the recommendations contained in this report have 
been followed. 

Where over-excavation has been carried out through a weak or unsuitable stratum to reach 
into a suitable bearing stratum or where a foundation pad is to be placed above stripped 
natural ground surface such over-excavation may be backfilled to subgrade elevation 
utilizing either structural fill or lean-mix concrete.  These materials are defined under the 
separate heading 'Backfill Materials and Compaction'. 
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 BACKFILL MATERIALS AND COMPACTION  
 

 Maximum density as used in this section means Standard Proctor Maximum Dry Density 
(ASTM Test Method D698) unless specifically noted otherwise.  Optimum moisture content 
is as defined in this test. 

 
 'General engineered fill' materials should comprise clean, well-graded granular soils or 
inorganic low plastic clay soils.  Fill materials should be placed in layers of 150 millimetres 
compacted thickness.  General engineered fills should be compacted to a minimum of 98 
percent of maximum density. 

 
Granular soils used for general engineered fills should consist of relatively clean, well graded 
mixture of sand and gravel (maximum size 75 mm). 

 
Low plastic clay with the following range of Atterberg limits is generally considered suitable 
for use as engineered fill. 
 
  Liquid Limit:  less than 30% 
  Plasticity Index: greater than 4 
 
Clay fill material should be compacted at or slightly above the optimum moisture content. 
 
'Structural fill' materials should comprise clean, well-graded inorganic granular soils.  Such fill 
should be placed in compacted lifts not exceeding 150 mm and compacted to not less than 
100 percent of maximum density, at a moisture content at or slightly above optimum. 

 
'Landscape fill' material may comprise soils without regard to engineering quality.  Such soils 
should be placed in compacted lifts not exceeding 300 mm in thickness and compacted to a 
density of not less than 90 percent of maximum density. 
 
Backfill adjacent to and above footings, abutment walls, basement walls, grade beams, and 
pile caps or below highway, street, or parking lot pavement sections and base courses should 
comprise 'general engineered fill' materials as defined above. 
 
Backfill supporting structural loads should comprise 'structural fill' materials as defined 
above. 
 
Backfill adjacent to exterior footings, foundation walls, grade beams, and pile caps and 
within 300 mm of final grade should comprise inorganic low plastic clay 'general engineered' 
fill as defined above.  Such backfill should provide a relatively impervious surface layer to 
reduce seepage into the subsoil. 
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Backfill should not be placed against a foundation structure until the structure has sufficient 
strength to withstand the earth pressures resulting from placement and compaction.  During 
compaction, careful observation of the foundation wall for deflection should be carried out 
continuously.  Where deflections are apparent, the compactive effort should be reduced 
accordingly. 
 
In order to reduce potential compaction induced stresses, only hand held compaction 
equipment should be used in the compaction of fill within 500 mm of retaining walls or 
basement walls. 
 
Backfill materials should not be placed in a frozen state, or placed on a frozen subgrade.  All 
lumps of materials should be broken down during placement. 
 
Where the size of the largest particles in any backfill material exceeds half of the minimum 
dimension of the cross-section to be backfilled, such particles should be removed and placed 
at other, more suitable, locations on-site or screened off prior to delivery to site. 
 
Bonding should be provided between backfill lifts, if the previous lift has become desiccated.  
For fine-grained materials the previous lift should be scarified to the base of the desiccated 
layer, properly moisture-conditioned and recompacted and bonded thoroughly to the 
succeeding lift.  For granular materials, the surface of the previous lift should be scarified to 
about a 75 mm depth followed by proper moisture-conditioning and recompaction. 
 
Recommendations for specifications for various backfill types are presented below. 
 
'Pit-Run gravel' should conform to the following grading: 

 

TABLE 1: PIT-RUN GRAVEL GRADING STANDARDS 
Sieve Size Percent Passing by Mass 

75.0 mm 100 
5.0 mm 25 – 50 
0.08 mm 3 – 8 

 
The percent of material passing the 0.08 mm sieve should not exceed 2/3 of the material 
passing the 0.4 mm sieve.  The Pit-Run gravel should be free of any form of coating and any 
gravel containing clay, loam or other deleterious materials should be rejected.  No oversize 
material should be tolerated.  Any gravel containing deleterious material should be rejected. 
 
Twenty mm and 50 mm crushed gravel should be hard, clean, well graded, crushed 
aggregate, free of organics, coal, clay lumps, coatings of clay, silt and other deleterious 
materials.  The aggregates should conform to the following gradation requirement when 
tested in accordance with ASTM C136: 
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TABLE 2: ASTM C136 CRUSHED GRAVEL GRADATIONS 
Sieve Size Percent Passing by Mass 

 20 mm Minus Crush 50 mm Minus Crush 

50 mm -- 100 
20 mm 100 65 – 95 

12.5 mm 60 – 95 50 – 75 
5.0 mm 40 – 65 30 – 55 
1.25 mm 20 – 40 20 – 40 
0.315 mm 10 – 25 10 – 25 
0.08 mm 2 – 8 2 – 8 

 
A minimum of 60 percent of the material retained on the 5 mm sieve for the 20 mm crushed 
gravel should have at least two freshly crushed faces.  Not less than 40 percent of the 
material retained on the 5 mm sieve for the 50 mm crushed gravel should have at least two 
freshly crushed faces. 
 
The 20 mm granular course should be compacted in lifts not exceeding 150 millimetres to 
100 percent of Standard Proctor maximum dry density. 
 
'Coarse gravel' for bedding and drainage should conform to the following grading: 

 

TABLE 3: COARSE GRAVEL GRADATION 
Sieve Size 

 
Percent Passing by Mass 

(Nominal Gravel Size) 

 50 mm 40 mm 
50 mm 100 - 
40 mm 90 – 100 100 
25 mm - 95 - 100 
20 mm 35 – 70 - 

12.5 mm - 25 - 60 
10 mm 10 – 30 - 
5 mm  0 – 5 0 - 10 
2.5mm - 0 - 5 

 
'Coarse sand' for bedding and drainage should conform to the following grading: 
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TABLE 4: COARSE SAND GRADATION 
Sieve Size Percent Passing 

(Square Openings) By Mass 

10 mm 100 
5 mm 95 – 100 

2.5 mm 80 – 100 
1.25 mm 50 - 85 
0.63 mm 30 - 65 
0.315 mm 10 - 30 
0.160 mm 2 - 10 

 
'Lean-mix concrete' for nonshrink backfill or high density fill should have a minimum 28-day 
compressive strength of 3.5 MPa. 

 

 




