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FOREWORD

This document provides information to the geotechnical consultant in the preparation of proposal
to allow the execution of an assignment to satisfy the requirements of Alberta Transportation
(AT). Such assignments include past AT practice of hiring geotechnical consultants (engineers
and technologists) for drilling investigations and instrumentation programs for the Department.

This document is only a general reference (not a design manual or department standard). All
Alberta Transportation (AT) current documents may be purchased from AT or viewed and
downloaded from the website, www.infras.gov.ab.ca.

Various past practices (in the form of documentation formats, borehole presentation and
reporting, and requirements from other departments and regional offices, etc) are included in the
Appendices. Some of these may have become out-dated and it is the responsibility of the reader
to reference current versions of these documents. One such example is the department’s
gradual phasing out of the old DOS ESEBase software used in logging borehole information. In
order to make the borehole data compatible with the Department’s Transportation Infrastructure
Management System (TIMS), the gINT Window Software (www.gcagint.com) has been adopted
to convert old Department borehole logs to this format, and the consultants will be required to
switch to this new format.

There is no warranty, expressed or implied, made on the accuracy of the contents of this
document or their extraction from referenced publications. AT assumes no responsibility for
errors or omissions or possible misinterpretation that may result from the use of the material
herein contained.

Geotechnical Services
Technical Standards Branch
Transportation and Civil Engineering Division
Alberta Transportation
May 1998 (Revised)
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1 GEOTECHNICAL REPORT CONSIDERATIONS

GENERAL

The geotechnical report is a tool used to communicate the site conditions, and design and
construction recommendations. The importance of preparing an adequate geotechnical report
cannot be over-stressed. The information contained in this report is often referred during design
and construction and frequently after completion of the project (for example, to resolve claims).
Therefore, the report must be clear, concise and accurate. Both an adequate site investigation
and a comprehensive geotechnical report are necessary to construct a safe and cost-effective
project.

The geotechnical report must contain certain basic essential information, including:

• Summary of all subsurface exploration data, including subsurface soil profile, exploration

logs, laboratory or in-situ test results, and ground water information;

• Interpretation and analysis of the subsurface data;

• Specific engineering recommendations for design;

• Discussion of conditions which may be encountered during construction, including

recommendations for solution of anticipated problems; and

• Recommended geotechnical special provisions for contract documents.

A typical geotechnical report would contain the following chapters:

1. Introduction
- Terms of reference
- Background information
- Scope of works
- Information from office and field reconnaissance

2. Site Description and Characteristics
- Site geology
- Airphoto interpretation
- Previously provided information
- Site review

3. Site Investigation/Field Work
- The equipment and procedure used for drilling testholes
- The types of soil and rock samples and the procedures used in their collection
- The field tests and the procedures used
- Testhole logs

4. Analysis of Field & Laboratory Test Results
- Stratification profile along important cross-sections
- Ground water table conditions
- Demarcation of site into several homogeneous zones and the average engineering

properties of soil for each zone
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5. Recommendation and Conclusion
- Recommendations for foundation types
- Dimension of foundation elements
- Design details for retaining walls, embankments and slopes
- Extent of borrow areas where applicable
- Recommended construction procedures
- Recommendations for field instrumentation
- Recommended geotechnical special provisions for contract documents
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2 SITE INVESTIGATION CONSIDERATIONS

Site investigation is considered the most important step in the geotechnical analysis and design
process. Conducting an adequate site investigation, presentation of the subsurface information
in the geotechnical report and on the plan deserves careful attention. The following are some of
the considerations that apply to this aspect of work and must be given due consideration.

Geotechnical Report

1. Description of the general location of the investigation

2. Summary of scope and purpose of the investigation

3. Concise description of geologic setting and topography of area

4. List of field exploration and laboratory tests on which the report is based

5. General description of subsurface soil, rock and groundwater conditions

6. Information included with the geotechnical report (typically included in report appendices):
- Testhole logs
- Field test data
- Laboratory test data
- Photographs (if pertinent)

Plan and Subsurface Profile

1. Plan and subsurface profile of the investigation site

2. Site investigation Information

3. Location of field explorations on the plan view

4. Plot of explorations on a profile at their true elevation and location

5. Description and/or graphic description of soil and rock types

6. Groundwater levels and date measured

Subsurface Profile or Field Boring Log

1. Sample types and depths

2. SPT blow counts, percent core recovery and RQD values
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Laboratory Test Data

1. Soil classification tests such as natural moisture content, gradation, Atterberg Limits,
performed on selected representative samples to verify field visual soil identifications.

2. Laboratory test results such as shear strength consolidation included and/or
summarized.
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3 EMBANKMENT/APPROACH FILL CONSIDERATIONS

EMBANKMENTS OVER SOFT GROUND

Where embankments must be built over soft ground (such as soft clays, organic silts, or peat),
stability and settlement of the fill should be carefully evaluated. In addition to the basic information
listed under site considerations, the following information is to be provided in the project
geotechnical report, where applicable.

Embankment Stability

1. Stability of the embankment for minimum Factor of Safety (FOS) of 1.25 for sideslope
stability and 1.30 for head slope stability of bridge approach embankments.

2. Shear strength of the foundation soil from lab testing and/or field vane shear.

3. Stability analysis calculations using c' values > 0 (from 5 to 15 kPa) or values considered
appropriate for the different types of soils being analyzed are also required.

4. If the proposed embankment does not provide minimum factors of safety given above,
recommendations for feasible treatment alternates which will increase the factor of
safety to the acceptable minimum are required. Examples of recommendations are:
change in alignment, lower grade, stabilizing counterberms, excavate and replace weak
subsoil, stage construction, light-weight fill, geotextile fabric reinforcement, etc.

5. Cost comparisons of treatment alternates and recommendation of specific alternate.

Settlement of Subsoil

1. Determination of consolidation properties of fine grained from laboratory consolidation
tests.

2. Estimate of settlement amount and time rate of settlement.

3. Recommendations made to remove the settlement before the bridge abutment is
constructed (waiting period, surcharge, or wick drains).

4. Proposed geotechnical instrumentation to monitor fill stability and settlement, with
detailed recommendations provided on the number, type, and specific locations of the
proposed instruments.

Construction Considerations

1. Recommendation for excavation and replacement of unsuitable shallow surface deposits
(muskeg, topsoil) with vertical and lateral limits of recommended excavation.

2. Plan and cross-section of surcharge treatment, if recommended.

3. Instructions or specifications concerning instrumentation, fill placement rates and
estimated times for the contractors.
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4. Recommendation for disposal of surcharge material after the settlement period is
complete.

5. Details of wick drains, layout on plan and cross-section, if recommended.
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4 STRUCTURE FOUNDATION CONSIDERATIONS

In addition to the basic information provided under Site Investigation Considerations, if pile
support is recommended or given as an alternative, conclusions/recommendations must be
provided in the geotechnical report for the following where applicable.

1. Recommended pile type (displacement, non displacement, pipe pile, concrete pile, H-
pile, etc.) with valid reasons given for choice and/or exclusions.

2. Suitability and economy of recommended pile type(s).

3. Recommended factored and unfactored loads based on Ultimate Limit State Design
considerations.

4. Estimated pile lengths and estimated tip elevations.

5. Settlement of piles and pile groups.

6. If a specified or minimum pile tip elevation is recommended, provide a clear reason for
the required tip elevation, such as underlying soft layers, scour, downdrag, piles
uneconomically long, etc.

7. Verification by analysis that the recommended pile section can be driven to the estimated
or specified tip elevation without damage (especially applicable where dense gravel-
cobble-boulder layers or other obstructions have to be penetrated).

8. Soil parameters to allow the structural engineer to evaluate lateral load capacity of piles
where lateral load is an important design consideration.

9. For pile supported bridge abutments over soft ground.
- Estimate of abutment pile downdrag load and evaluation of pile capacity based on

design concepts outlined in the Canadian Foundation Engineering Manual.
- Estimate of amount of abutment rotation that can occur due to lateral squeeze of soft

ground.

10. Construction Considerations:
- Pile driving details such as boulders or obstructions which may be encountered during

driving
- need for pre-augering, jetting, pile tip reinforcement, driving shoes, etc.
- Excavation requirements - safe slope for open excavations, and need for sheeting or

shoring. Fluctuation of groundwater table.
- Evaluation of the effects of pile driving operations on adjacent structures, such as

protection against damage caused by footing excavations or pile driving vibrations.
- The need for pre-construction condition survey of adjacent structures to prevent

unwarranted damage claims.
- The need for pile driving control such as dynamic testing or wave equation analysis.

DRILLED SHAFTS

1. Recommendation of shaft diameter(s) and length(s) based on an analysis using soil
parameters for side friction and end bearing.
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2. Estimate of settlement for factored and unfactored loads.

3. Where lateral load capacity of shaft is an important design consideration, are p-y (load
vs. deflection) curves or soils data provided which will allow the structural engineer to
evaluate the lateral load capacity of shafts.

4. Construction Considerations:
- Evaluation of construction methods - dry, slurry, and casing methods where applicable.
- If casing will be required, can casing be pulled as shaft is concerted (this can result in

significant cost savings on very large diameter shafts).
- If artesian water was encountered in explorations, have design provisions been included

to handle it (such as by requiring casing and trim seal).
- Will boulders be encountered? Note: if boulders will be encountered, then the use of

shafts should be seriously questioned due to construction installation difficulties and
resultant higher costs the boulders can cause).

SPREAD FOOTINGS

1. If spread footings are not recommended for foundation support, are reasons for not using
them discussed?

2. If spread footings supports are recommended the following are required:
- Recommended bottom of footing elevation and reason for recommendation (e.g., based

on frost depth, estimated scour depth or depth to competent bearing material).
- Recommended factored and unfactored soil or rock bearing capacities.
- Estimated footing settlement and time of settlement for factored and unfactored loads.
- Recommendations for abutments to be placed on the bridge approach fills.
- Gradation and compaction requirements for select approach fill and backwall drainage

material.

3. Construction Considerations:
- Adequate description of materials on which the footing is to be placed so the bridge

inspector can verify that the material is acceptable.
- Excavation requirements included for safe slopes in open excavations, need for

sheeting or shoring, etc.
- Fluctuation of the groundwater table.

RETAINING WALLS

1. Recommended soil strength parameters and groundwater elevation for use in computing
wall design, lateral earth pressures and factor of safety for overturning, sliding, and
external slope stability.

2. Acceptable reasons given for the choice and/or exclusion of certain wall types (gravity,
reinforced soil, tieback, cantilever, etc).

3. Analysis of the wall stability with minimum acceptable factors of safety against
overturning (FOS = 2.0), sliding (FOS = 1.5), and external slope stability (FOS = 1.5).

4. Estimated total settlement, differential settlement, and time rate of settlement if wall is to
be placed on compressible foundation soils.
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5. Determination of differential movement for compressible foundation soils.

6. Drainage details including materials and compaction to be provided.

7. Construction Considerations:
- Excavation requirements - safe slopes for open excavations, need for sheeting or

shoring.
- Fluctuation of groundwater table.
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5 LANDSLIDE REMEDIATION CONSIDERATIONS

Reporting and site investigation requirements for landslide investigation and assessment will
follow the guidelines outlined in Sections 1and 2. In addition to those basic requirements the
following information must be included in the geotechnical report on landslide analysis and/or
remediation.

1. Site plan and scaled cross-section showing ground surface conditions both before and
after failure.

2. Past history of the slide area, including movement history, summary of maintenance
work and costs, and previous corrective measures taken.

3. Summary of results of the site investigation, field and lab testing, and stability analysis,
including cause(s) of the slide.

4. Detailed slide features (including location of ground surface cracks, head scarp, and toe
bulge) shown on the site plan.

5. Cross-sections used for stability analysis including the soil profile, water table, soil unit
weights, soil shear strengths, and failure plane shown as it exists.

6. Slide failure plane location determined from slope indicators.

7. For an active slide, soil strength along the slide failure plane back-figured using a Factor
of Safety (FOS) equals to 1.0 at the time of failure.

8. Proposed correction alternate (typical correction methods include but not limited to
berms, shear key, rebuild slope, surface drainage, subsurface drainage - interceptor,
drain trenches or horizontal drains and retaining structures).
- Cross-section of proposed alternate
- Estimated safety factor
- Estimate cost
- Advantages and disadvantages

9. Recommended correction alternate(s) which provide a minimum FOS of 1.25.

10. Use of horizontal drains as part of slide correction if the subsurface investigation located
definite water bearing strata that can be tapped with horizontal drains.

11. Use of toe berm to stabilize an active slide must confirm that the toe of the existing slide
does not extend beyond the toe of the proposed berm.

12. Construction Considerations:
- Determination of "during construction backslope FOS" when proposed correction will

require excavation into the toe of active slide area (such as for buttress or shear key).
- Stage construction considerations when excavation FOS is near 1.
- Consideration of fluctuation of groundwater table.
- Recommendation for stability of excavation backslope to be monitored.
- Description and specification of special construction features, techniques and

materials.
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6 GEOTECHNICAL CONSIDERATIONS FOR GRADING DESIGN

GENERAL

Geotechnical investigations to assist in the selection of the most desirable gradeline for highway
grading projects are normally conducted through shallow testhole drilling methods inside and
immediately outside of the proposed roadway prism.

Testhole drilling may be supplemented by backhoe testpits where ground conditions dictate the
necessity for a closer examination of the condition of the subsoils. Care must be exercised in
testpitting operations since testpits within the roadway prism can result in weak zones if the pits
are not properly compacted during backfill operations. A small size backhoe bucket should be
used for roadway testpitting to minimize the extent of disturbance of the surrounding area.

Equipment used for testhole drilling and testpitting can be either on tracks or wheels. The most
appropriate type of equipment for a particular project must be chosen with consideration for the
terrain and time of year the investigation is to be undertaken.

REQUIREMENTS

1. Testholes

Testholes are generally drilled at the intervals of approximately 200 m on alternate sides of the
centre-line of the proposed alignment. These general guidelines must be reviewed in relation to
an engineering assessment of the project. Sampling intervals can then be adjusted to suit the
needs. The testholes shall be located to most effectively expose the character of the soils in cut
areas and underlying embankments especially through soft/muskeg areas. Guidelines on the
location of testholes for some frequently encountered situations are given in the AT&U Materials
Manual (MEB 1), Section 5, "Preliminary Soils Investigation", copy included in Appendix D. Soil
sampling proposals which differ significantly from the guidelines should be submitted to the
Regional Construction Manager/Prime Consultant, along with the rationale for the changes.

Some general requirements for testhole drilling are as follows:

• Drill testholes to at least 2 metres below the proposed gradeline in cut sections.

• Drill testholes to at least 2 metres below the existing grade in fill sections. For soft

ground, the depth of exploration should be dictated by stability and settlement
considerations. Where subsoil conditions are fairly homogeneous and rapid construction
of the fill is anticipated, the depth of exploration can be assessed from a consideration of
the undrained shear strength of the subsoil and height of embankment to be constructed.

• For rapid construction, the safe height of embankment in metres may be estimated as

0.2 times the undrained shear strength of the subsoil, obtained for clay soils, using a
pocket penetrometer. The pocket penetrometer value is divided by 2 for shear strength
determination.

• For a fill height larger than that obtained for rapid construction, stage construction may be

required. However, this requires an assessment of the stability and settlement
considerations of the subsoils. The investigation and testing should be appropriate to
assess this potential, if and when required.
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• Investigate muskeg areas to determine the nature and thickness of the muskeg and

underlying soils. The depth and character of the investigation shall allow for the
settlement and stability considerations of the embankment, muskeg and underlying soils
to properly evaluate sideslope design, berm requirements, geotextile requirements,
removal of muskeg by excavation or displacement, floating fill construction techniques
(stage loading and duration). Muskeg probing, testpitting, and vane shear can be used as
primary or supplementary methods of investigation.

• Investigate potential borrow areas with a minimum of two (2) testholes each drilled to a

depth of one (1) metre below the depth of proposed borrow excavation. Sufficient
testholes or testpits are, however, required to provide both an area and depth evaluation
of the borrow source. Investigation of borrow sources should be done at locations that
will provide as far as practicable the optimum haul conditions in relation to the gradeline
design. It may be prudent to discuss the investigation of borrow sources with the local
public authorities prior to undertaking this exercise, especially where adjacent lands are
all privately owned.

• Investigate rock areas to identify the type and quantities for determination of the most

economical roadway design. Possible rock areas to be identified during the
reconnaissance of the site, through airphoto interpretation and geological assessment, or
from historical records of construction, where applicable. Prior to undertaking a detailed
investigation of any rock areas, the scope of the investigation can be reviewed with the AI
Regional Construction Manager for guidance to ensure that Department's standards are
maintained.

• Existing roadways must be investigated for the quality of the existing embankment.

Where roadways are to be widened, the nature of the subsoils in the areas to be widened
need to be properly assessed. The relationship of the grade of the existing roadway to the
proposed gradeline would dictate the extent of investigation other than the usual
requirements especially through soft areas like creek/lake crossings.

• Sidehill cut and fill situations must be thoroughly investigated to determine groundwater

seepage conditions and the depth of unsuitable material on existing slopes. Unsuitable
materials must be well defined since their removal is essential to the stability of the
superimposed embankment fill. Seepage conditions are very prevalent where sidehills
form slopes of river and creek valleys. Since moisture movement is seasonal, the
installation of piezometers (standpipe or pneumatic types) coupled with visual
observations, and testpitting of the sidehill where feasible would allow groundwater
conditions to be properly assessed. Such assessment is necessary for proper design of
the superimposed embankment fills.

• Testholes should be drilled through the sidehill to about two (2) metres below the toe of

the proposed embankment to ensure that the soil stratigraphy and seepage conditions
are properly evaluated. Alternatively, and where practical, testpits are much preferred
since subsurface seepage conditions can generally be observed in a short time.

2. Additional Investigation

Additional investigation, including deep drilling, undisturbed sampling and rock coring may be
required depending on the topographical features of the alignment, proposed cross-sectional
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elements, and the subsoil conditions and characteristics encountered. The need for deep drilling
and undisturbed sampling, and any special investigations should preferably be identified during
the site reconnaissance. Costs for any additional investigation must be identified at the time of
proposal submission.

Where existing roadways are to be widened testhole drilling should be done within the existing
roadway at least 3 locations per kilometre to assess the nature of the existing roadway. This will
assist in the design of the widened portion of roadway. Existing mosaics can provide historic
borehole information and should be reviewed.

Where existing roadways are to be realigned drilling of the existing embankment at a few
locations should be undertaken since this information could assist in design and construction of
the relocated roadway.

In general, the characteristics of the existing roadway should be utilized as much as possible to
aid in the design of the new or improved facility especially if the existing roadway is within similar
terrain as the one in which the new or upward roadway is to be constructed. This concept is of
particular importance in muskeg/soft ground areas and in hilly terrain where seepage
considerations have to been looked at carefully with respect to roadway widening.

For borrow pit samples, sufficient Atterberg Limits shall be done in all cohesive borrow on a
sufficient number of samples to allow evaluation of the borrow material for use as a road building
fill. Field moisture contents and estimated standard Proctor optimum moisture content and
maximum dry density are essential characteristics to aid in evaluating borrow suitability and
must be provided in test results.

For non-cohesive borrow material (sands, gravels, silts, silty sands and other combinations of
materials on which standard Atterberg Limits testing cannot be undertaken) the Alberta
Transportation and Utilities Family of Curves is to be used as a guideline for determining the
optimum moisture and estimated standard Proctor maximum dry density. Both the field moisture
and visual soil classification can be used in the assessment of the best optimum moisture and
maximum density characteristics.

3. Geotechnical Investigation and Assessment for Bridge and Culvert Sites

In many instances upgrading of existing roadways or now alignment construction may require
geotechnical investigation and assessment of bridge and culvert foundations, and approach fill
stability. The technical requirements for undertaking and reporting on these investigations are
provided in Sections 1 and 2.

It is important that the investigation of the sub-structure foundations and approach fills is not
done in isolation of the remaining roadway alignment since materials to construct the approach
fills, and ground conditions just beyond the approach fills may have an overall influence on
structure performance.

If such detailed investigation was not done during the geotechnical investigation for the gradeline
design, then this must be undertaken at the time of the structure investigation so that a complete
evaluation of the site can be undertaken.

4. Laboratory Testing
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While samples are required to be taken at intervals of 200 m along the alignment generally,
testing of all samples would be time consuming and expensive. However, a sufficient number of
samples as required to be tested to provide sufficient information on the ground conditions to
assist the geometric and geotechnical designer to access the disposition of the design gradeline
and the behaviour and performance of the grade. In addition, the soils information on mosaics is
essential for bidding, construction, and maintenance purposes. Sufficient testing information is
required to allow the contractor to understand the soils available for construction and the ground
conditions throughout the alignment within the work area so that a proper bid would be provided
and the project executed satisfactorily.

Laboratory test results shall include:

• Visual description

• Field moisture content

• Atterberg Limits according to current ASTM procedures

• Washed sieve analysis, including the 5000, 1250, 400, 160, and 80 metric sieves

• Classification according to the Unified Soil Classification System (USCS) as modified by

the Prairie Farm Rehabilitation Association (PFRA), based on laboratory test results

The following information shall also be included as part of the summary of test results:

• Estimates of standard Proctor maximum dry density and optimum moisture content

based on Alberta Transportation and Utilities Charts.

• Plasticity Index and Liquidity Index.

As mentioned previously, to minimize the number of tests the following approach is
recommended:

• Visual description and classification, and field moisture content tests shall be conducted

on all soil samples. The frequency of Atterberg Limits and washed sieve analysis testing
may be reduced when the samples are visually identified as being similar and noted as
such on mosaics. Complete Atterberg Limits, sieve analysis and field moisture content
testing shall be done at a minimum of three (3) testhole or testpit locations within a
kilometre length of grade.

• For estimation of testing requirements, samples for sieve analysis, Atterberg Limits and

field moisture contents shall be provided for three (3) testhole locations over a one (1) km
length of alignment as follows:

For an estimated 2 m depth of hole samples would be normally taken at 1 m intervals of
depth. While moisture content on all samples are required, Atterberg Limits and sieve
analysis are required only on selected samples. For estimation purposes, one (1) sieve
analysis and one (1) Atterberg Limit test for a 2 m hole should be used. The number of
sieve analyses and Atterberg Limits can be further reduced when the samples are
scrutinized following the field drilling. If a particular situation warrants increased testing in
excess of estimates this request will have to be approved.

5. Additional Testing
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Additional testing may be required depending on local conditions encountered. The type of tests
to be done as additional work should be clearly spelled out at the time of proposal submission.

6. Presentation of Soils and Rock Information on Mosaics

Soils descriptions on the mosaics are to consist of the principal soil types without the
consistency descriptions such as hard, soft, stiff, etc. The terminology 'till' which embodies
glacial materials consisting of silt, clay, sand should not be placed on mosaics, instead the
description according to the Unified Soil Classification System modified by the PFRA should be
used. However, these descriptions, as well as the consistency of the soils, should be shown on
the field logs obtained during the investigation. These field descriptions are of importance to the
interpretation of soil conditions at the time of the investigation.

Where the rock or rock type materials such as shale, sandstone, siltstone are encountered, only
the field visual descriptions (shale, sandstone) must be shown on the mosaics logs with the
corresponding graphic symbol. Note, however, that the soil classification determined through
laboratory modification of the material would be reported as CH, Cl, SM based on the Atterberg
Limits testing. The rock report, however, would contain information on material quality and type.
A note is to be made on the mosaics referring the contractor to the "Rock Report" for detailed
information.

7. Reports

A Geotechnical report shall be prepared for the proposed route and shall summarize soils
stratigraphy, test results and construction recommendations. The Geotechnical report shall form
part of the documentation to be used by the Regional Construction Manager during construction.

The report shall address, where applicable, the following special conditions but shall not only be
limited to these, if conditions dictate. Typical drawings of any recommended measures and any
applicable recommendations are to be incorporated in the report.

• Pertinent topographic features (present condition and brief history of nearby roads or

structures where similar conditions prevail).

• Seepage and groundwater conditions and the necessity for, and details of, any surface

and subsurface drainage measures.

• Sidehill construction and associated stability considerations due to seepage and weak

subsoil materials.

• Design of any pre-drainage measures for borrow sources, large cutslopes and slough

areas.

• High embankment and high cutslope stability and associated considerations.

• Muskeg and soft ground design and construction considerations including pre-loading

and stage construction.

• Design considerations of new embankment fill and/or grade widening embankment fill in

slough areas, need for berms, consolidation and stability considerations.
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• Condition and disposition of existing roadway embankments.

• Culvert foundation treatment and type of culvert for the prevailing soil conditions and any

special procedures to be implemented at the time of excavation for culvert bed
preparation.

• Special soil problems such as bentonite, frost susceptibility, potentially expansive

materials, influence of coal seams and topsoil problems in existing and new alignments.

• Anticipated influence due to likely change of soil moisture conditions, especially in silty

soils, between the time of investigation and the time of grade construction.

• Evaluation of borrow pit materials and associated recommendations.

• Swell and shrinkage factors for soils, rock materials, and soil/rock combinations.

• Water for compaction requirements, and compaction considerations of silt and sandy

soils.

• Stabilization of silt and sandy soils where these soils form the roadway running surface.

• Use of lime as a drying aid and stabilizer, the quantity of lime required and

recommendations on its effective use.

• Combined settlement and shrinkage factor for embankments on muskeg. Past

experiences are available from the Technical Standards Branch, AT&U.

• Minor relocations and adjustment of grades to avoid unstable conditions or rock or

boulder protuberances.

• Rock investigation particulars such as type of rock, extent of weathering, height of cut or

slope, attitude and extent of fracture, description of existing rock cuts in nearby similar
material, and rock fall problems in areas of similar materials. A rock investigation report is
required separate from the geotechnical report for the use by contractors during bidding.
Samples of this report can be viewed at the Regional Construction Manager’s office. The
Rock Report should also contain recommendations on how the rock excavation is to be
paid for, any special procedures to be followed and precautions needed.

• Landslides and their impact on route stability, recommendations or stabilization

measures where necessary.

• Presence of utility lines, especially high pressure gas lines and the impact of

embankment and cutslope constructions on the performance of these lines. Lateral and
vertical deformations are to be assessed where the roadway has to unavoidably
encroach on these lines.

• Erosion potential and recommendations to prevent or minimize erosion. Design of any

special temporary or permanent measures is to be included. Refer to the department’s
Erosion Control Reference Material, 1998.
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• Methods for the best use of soil materials including the direction of haul where pertinent.

• Geotextile and geomembrane uses, quantities, types, costs and specifications. The use

of geotextiles and geomembranes (geosynthetics, in general) requires substantiating why
these materials are necessary from an engineering assessment point of view. This
assessment is to incorporate, in addition to experience and engineering judgement,
calculations which would demonstrate that such materials would be very essential to the
immediate and long term performance of the roadway. In undertaking this assessment,
factors such as the type of facility, its future use, risk, and maintenance aspects are to be
taken into consideration. Geosynthetics can be costly and all efforts must be made to
demonstrate that these materials are warranted.

• Instrumentation and monitoring requirements.

• Detailed Special Provisions for geotechnically related measures. Copies of Special

Provisions currently in use within the Department can be requested from Technical
Standards Branch, AI or downloaded from the department website,
www.infras.gov.ab.ca.

8. Gradeline Review Process

• During the course of the gradeline design by a prime consultant, the geotechnical sub-

consultant shall review the proposed gradeline for compatibility with the prevailing and/or
anticipated subsoil conditions.

• For roadways in virgin terrain or existing unpaved roadways, discussions with nearby

residents and local roadway officials may provide information on ground conditions that
are not readily apparent from subsurface drilling.

• For any planned review meetings with AI staff, a copy of the geotechnical report and a

complete set of mosaics with all soils information included along with relevant
cross-sections must be submitted at least one week prior to the meeting date.

• It is the responsibility of the geotechnical sub-consultant and/or prime consultant to

present the geotechnical issues at the review meeting and respond to any questions that
may be raised by others concerning any geotechnical issues.

9. Project Summary Reports

Projects summary reports (following completion of grading construction), must address, where
applicable, all geotechnical concerns related to the project that were included in the geotechnical
recommendations or that may have occurred during construction and not anticipated at the
design stage.

Some typical examples of concerns are noted below, but are not only limited to these.

• Muskeg/Soft Soil Conditions

If preloading was done, what were the station limits? If geotextile was used, what were
the station limits, type of geotextile and quantity used? If any muskeg was excavated,
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where was it placed? Any other construction precautions followed, such as muskeg
ditching, stage construction, and their success?

• Springs, Seepage Zones or High Water Table in Cut or Fill Areas

Any drainage trenching done, limits of trenching and success of operation. Any icing
locations in the ditches, which may require future attention.

• Creek or Lake Crossings, Culvert Locations

Soft bed conditions at culvert crossings and treatment used. Any occurrence of slides
while excavating for the bed preparation, and what remedial measures were taken. Any
special measures implemented for grade construction across lakes or adjacent to lake
shores. Locations of any diverted creeks, which may have a bearing on future
performance of the fill in those locations.

• Deep Cut Areas

Any benching followed. Occurrence of any springs and measures adopted. Any rock
encountered.

• Rock Cut Areas

Estimated versus actual quantities. Type of rock. How variable the rock layers were with
depth. What type of procedures the contractor followed to excavate the rock. How the
payment aspect was dealt with. Any problems with the contractor, and how they were
resolved.

• High Fill Areas, Steep Side Hill Construction

Any special drainage measures required in order not to block the natural drainage pattern
in the fill areas.

• Gravel or Coal Seams

Any necessity of removing the coal, and the quantity so removed. Any seepage from the
coal seams and how it may affect the grade performance. Any remedial measures
implemented.

• Borrow Materials

How wet were these materials? Were any special measures necessary to aid drying?
What were the shrinkage values used in the design and those actually obtained? How
were borrow pits reclaimed?

• High Pressure Pipe Line Crossings Across the Roadway or Along the Backslopes or

Sideslopes

What precautions were taken at the design stage to minimize movements in the pipeline
system due to the gradeline construction in their vicinity, and their success?
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• Disposal of Waste Material

What materials were categorized as waste and why? How were these materials utilized?
Were they disposed outside of the right-of-way or utilized within the roadway prism?

• Other Geotechnical Concerns

Any problems that may be geotechnically related and any opinions that may be essential
to improvement in grading designs are most welcome.

• Future Pavement Design and Construction

Problems or areas of concern that have to be taken in consideration in future pavement
design and construction, such as weak subgrade areas, high groundwater levels and
frost susceptible materials.
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A REVISED SUBSISTENCE AND TRAVEL RATES AND

ALLOWANCES

(Effective April 1, 2001)
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NOTICE TO GOVERNMENT OF ALBERTA

EMPLOYEES

REVISED SUBSISTENCE AND TRAVEL RATES AND ALLOWANCES

Effective April 1, 2001

This notice shows the revised, most frequently claimed travel rates and allowances which

are effective April 1, 2001.

Business Kilometre (Km) Rates

In Fiscal Year (April 1 to March 31)

Class First 15,000 km Each Km

Thereafter

Class A.

Government business travel

primarily in Central and southern

Alberta south of specified

boundaries.

33.5 cents per

km.

27.5 cents per

km.

Class B

Travel primarily in Northern

Alberta.

34.5 cents per

km.

28.5 cents per

km.

Business Insurance for Private Vehicle

Maximum of $260.00 per year if additional vehicle

insurance premium is paid for Government business travel.

Meal Allowances (no receipts required)

Breakfast $6.60

Lunch $8.40

Dinner $15.25

Note:  meal allowances include gratuity and GST; therefore these may not be claimed when claiming

a meal allowance.

Overtime Meals
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Purchase of a meal during or immediately following

completion of an authorized overtime period greater than

2 hours beyond the normal daily hours – up to $7.60.

Personal Expense Allowance (for each full 24-hour period on travel status)

In Canada $  5.25

Outside Canada $10.50

Accommodation Expenses

Private accommodation; no receipt required - $14.70 per

night; or

Actual accommodation costs; receipt required – please

request Government rate.

Fort McMurray Allowance

A temporary allowance of $400 per month for each

Government employee residing and working in Fort

McMurray.  This allowance will be reviewed in two years.

The Subsistence Travel and Moving Expenses Regulation,

Directives and Guidelines for employees to claim travel

expenses are on the PAO website at www.gov.ab.ca/pao/ .  These

will be updated effective April 1, 2001 to incorporate all

changes to the travel rates and allowances.

January 2001



GUIDELINES FOR CONSULTING GEOTECHNICAL ASSIGNMENTS B-1

B SAMPLE FORMS
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C ROCK QUALITY DESIGNATION

CLASSIFICATION OF ROCK

PHOTOS OF CORE SAMPLES
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D CHAPTER 4 INTRODUCTION TO SOILS

CHAPTER 5 PRELIMINARY SOILS SURVEY

(AT&U Materials Manual, MEB 1, 1990)
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