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Speaker

Karen Savage, P.Eng., FEC

President, Horizon Engineering Inc

• Founding principal of Horizon

• Member, Engineers Canada Qualifications 
Board, 2018 - present

• Professional Practice Committee, EGBC, 2012-

present (chair 2016-2019)

• EGBC Councillor, 2012-2014

• ACEC Board Member, 2007-2011
• 30+ years practising in geotechnical 

engineering and thinking about how water 

moves through soil

• Contributing author, Geotechnical Guidelines for 

Building Services (EGBC)
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Outline

1. Summary of Updates to the EGBC Guidelines for 

Geotechnical Engineering Services for Building Projects

2. Introduction to MBAR and Project Design Philosophy 

Statement
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Summary of Updates

Guidelines for Geotechnical Engineering 
Services for Building Projects

March 1998 Guidelines September 2020 Guidelines

Vs.
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Summary of Updates

Generally, guideline changes address offsite impacts, 

more prescriptive investigation requirements (including 

piezometers), alignment to CFEM , reconcile investigation 

results with published information and consideration of 

climate change
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Subsurface Investigation

Vancouver Building By-law, 2019 Section 4.2.2.1:

Canadian Foundation Engineering Manual, 2006, Section 4.4.3:
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Subsurface Investigation - Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1:

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3:
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Subsurface Investigation - Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1:
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Subsurface Investigation - Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1:

Ref: Geological Survey of Canada, Map 1486A

Ref: Vancouver Public Aquarium Association, 1989
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Subsurface Investigation - Cont’d

Ref: City of Vancouver, Engineering Services Department, Peat & Waterways Map 30
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Subsurface Investigation - Cont’d

Ref: Vancouver Public Aquarium Association, 1989
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Identification

Vancouver Building By-law, 2019 Section 4.2.4.3:

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3:
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Subsurface Investigation – Cont’d

CRR Vs (N1)60 for M7.5 

earthquake 

Ref: 2007 Task Force Report 

Guidelines for Buildings on Liquefiable 

Site NBC 2005
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Subsurface Investigation – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1:
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Subsurface Investigation – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1:
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Slope Stability Analysis – Coquitlam, BC

 Groundwater table not 

included in model

 No subsurface data to 

support soil parameter 

selection

 Modeled subsurface soil 

conditions contradict 

Surficial Geology Map
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Slope Stability Analysis – Surrey, BC

 Groundwater table likely 

not represented 

accurately in model
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Slope Stability Analysis – North Vancouver, BC

✓ Groundwater table included in 

model

✓ WildCat Investigation and Test 

Pit Excavation conducted to 

support soil and groundwater 

parameter selection

✓ Subsurface soil conditions 

correlate to past experience at 

adjacent sites and published 

geology

✓ Sensitivity analyses 

conducted for soil and 

groundwater parameter 

variability



19

Offsite Impacts

Vancouver Building By-law, 2019 Section 4.2.4.9:

Vancouver Building By-law, 2019 Section 4.2.5.2:
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Offsite Impacts – Cont’d

Check vulnerability of existing adjacent infrastructure, especially 

within these zones:
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Offsite Impacts – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1:
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Offsite Impacts – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 2.2.4 & 3.3.1:
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Offsite Impacts – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1 & 3.3.2:
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Offsite Impacts – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Appendix A:

elements
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Offsite Impacts – Cont’d
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Role of An Authority Having Jurisdiction

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Section 2.2.7:
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Documented Checks of Engineering and Field Reviews 

During Construction

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Section 4.1.5 :
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Documented Independent Review

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Section 4.1.7:
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Field Reviews

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Section 2.2.4:
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Field Reviews – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Section 3.3.4:
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Specialty Geotechnical Engineer or Supporting Registered 

Professional

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Section 2.2.5:
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Safety, Health and Welfare of the Public

EGBC Code of Ethics

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 3.3.1:
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Safety, Health and Welfare of the Public

EGBC Code of Ethics – Cont’d

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020 Section 2.2.4 & 3.3.4:
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Temporary Works

1998 Guidelines 

• Where temporary systems are in place longer than the period 

assumed in the design, the design should be reviewed and remedial 

work may be required

2020 Guidelines

• Seismic design of the works is not normally required, but the design 

should consider weather

• If temporary systems are to be in place longer than the period 

assumed in the design, the design should be reviewed by the GER 

and/or others, and supplementary assessment, design, and / or 

remedial construction work may be required
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Schedule B: Geotechnical - Temporary

Item 1998 Guidelines 2020 Guidelines

Excavation • Refers to the removal of ground for 

the purpose of constructing a 
building

• Refers to any ground removal

• May include restrictions for staging of 
surcharge loads

• Per WorkSafeBC Occupational Health and 

Safety Regulation, the GER must consider 
potential construction loading in stability 

assessments of slope cuts and limit or 
restrict such loading

Shoring • Soil reinforcing and structural works 

for supporting the excavation cuts

• Soil reinforcing and retention and 

structural works for supporting excavation 
cuts, and the structures, elements and 
features beyond those areas

• Includes consideration of groundwater and 
estimation and consideration of proximate 

structural loads
• Includes support of elements/features 

beyond the excavation cut
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Schedule B: Geotechnical – Temporary Cont’d

Item 1998 Guidelines 2020 Guidelines

Underpinning • Soil reinforcing and structural works for 

supporting the excavation cuts

• Soil reinforcing and retention and structural 

works, including specification of construction 

sequence, for supporting existing building 

foundations adjacent to excavation cuts

• Includes consideration of groundwater and 

estimation and consideration of proximate 

structural loads

Temporary 

Construction 

Dewatering

• Installation of well and pumping systems 

to maintain the stability of the excavation 

by control of groundwater level or flow

• Installation of well and pumping systems and/or 

temporary cut-off structures to maintain the 

stability of the excavation and partially 

constructed buildings (ie., due to buoyancy)

by control of groundwater levels or flow

• Includes consideration of measures to reduce 

temporary and long-term (ie., if subject structure 

will not be removed) off-site impacts such as 

settlement or subsidence due to raising or 

lowering the water table
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Permanent Works

1998 Guidelines 

• Design life is normally assumed to be approximately 50 years

2020 Guidelines

• Design life is normally assumed to be between 50 to 75 years but 

may differ based on project requirements
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Schedule B: Geotechnical - Permanent

Item 1998 Guidelines 2020 Guidelines

Bearing 

Capacity of the 

Soil

• Allowable bearing of the ground for Support 

of the Building using Shallow Foundations. 

Includes consideration of factors such as 

subsurface conditions, live load, wind, 

seismic, frost, long term settlement, etc. 

affecting the building

• Similar to Definition in 1998 Guidelines but does 

not include consideration of Live and Wind Loads 

(as this is a Structural Engineering consideration)

and includes consideration of subsurface soil or 

rock and groundwater conditions

Geotechnical 

Aspects of 

Deep 

Foundations

• Refers to geotechnical aspects of deep 

foundations for Support of the Building

• Includes subsurface conditions

• Includes seismic factors affecting the 

building

• Refers to geotechnical aspects of deep 

foundations for the Subgrade Support of the 

Building

• Includes subsurface soil or rock and groundwater 

conditions

• Includes the pile response to seismic ground and 

building movement

• Consideration of corrosion should be addressed 

jointly by the SER and the GER

• Where rock bolts or anchors are used to secure 

unfavourable jointing in bedrock supporting a 

building, these would be considered deep 

foundations

Compaction of 

Engineered Fill

• Similar to Definition in September 2020 

Guidelines

• Similar to Definition in March 1998 Guidelines
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Schedule B: Geotechnical – Permanent Cont’d

Item 1998 Guidelines 2020 Guidelines

Structural 

considerations 

of soil, including 

slope stability 

and seismic 

loading

• Includes the stability of slopes supporting 

or loading against the building and the 

design of the geotechnical aspects of the 

interaction between the ground and the 

building

• Includes assessment of the soil and groundwater 

conditions that affect the strength properties of 

the soil surrounding and supporting the building, 

and whether any of these conditions could affect 

the structural design of the building

• Considerations must include whether any 

changes in soil properties caused by weather, 

temperature, ground movement, or seismic 

events could alter the interaction between the 

building and the surrounding supporting soil

• Reference to Legislated Landslide Assessments 

for Proposed Residential Development in BC 

(EGBC, 2010a)

Backfill • Normally does not include fill which does 

not impinge on the performance of the 

building or adjacent property

• Where on-site sidewalks and other hard-

landscaped areas span backfill areas adjacent to 

the building that will be traversed by the public, 

measures should be considered to reduce the 

risk that hazards may develop on site due to 

settlement or other concerns (e.g. the potential 

for slips or trips)
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Schedule B: Geotechnical – Permanent Cont’d

Item 1998 Guidelines 2020 Guidelines

Permanent 

Dewatering

• Installation of well and drainage systems 

to maintain the groundwater at design 

levels and pressures

• Normally related to pumping, drainage 

and/or cut-off of groundwater

• Similar to the definition in the1998 Guidelines but 

specifically relates to pumping, drainage and/or 

groundwater cut-off structures that are required 

to limit hydrostatic pressures acting on the 

building

• Considerations should include seismic load and 

performance, soil and structure interaction, 

measures to reduce to reduce offsite impacts 

such as settlement or subsidence due to raising 

or lowering the water table

• Includes specification of design groundwater 

elevation, which incorporates a ‘freeboard’ or 

factor of safety, and potentially relates to a 

specific return period, if available
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Schedule B: Geotechnical – Permanent Cont’d

Item 1998 Guidelines 2020 Guidelines

Permanent 

Underpinning

• Soil reinforcing and structural works 

to support existing building 

foundations adjacent to new building

• Normally included are both 

geotechnical and structural aspects

• Soil reinforcing, retention and structural works that 

support existing building foundations adjacent to new 

building

• Normally includes gravity loads but the GER should 

coordinate with the SER to confirm whether lateral 

loads should be resisted.

• Considerations should include both geotechnical and 

structural aspects, including lateral deformation, 

groundwater, freeze-thaw, proximate seismic loads, 

structural surcharge loads, vulnerability of the adjacent 

building to movement, corrosion and/or soil 

aggressivity, and design life.

• Includes relevant permanent shoring (which is currently 

stated to not be encompassed in the scope of the 

retaining wall guidelines), referring to the permanent 

soil reinforcing, soil retention, and structural works for 

supporting excavation cuts, and the elements and 

features beyond or facilitating steep-to-vertical grade 

changes that substantially affect the building design or 

its safety, notwithstanding that such shoring does not 

apply to permanent support of adjacent buildings (as 

this is defined as permanent underpinning).



42

Schedule B: Plumbing

• Item 4.2 ‘ Site and foundation drainage systems’ has been added to 

the 2020 Guidelines. The definition will align with that to be published 

in the upcoming revised guideline, ‘Mechanical Engineering Services 

for Building Projects’

• Site and foundation drainage systems refers to the arrangement of 

site grading and buried (subsoil) pipes, trenches and other 

engineered systems that intercept surface and subsurface (both 

groundwater and interflow) water flow and direct it away from a 

building and its below grade envelope system

• A GER may be responsible for aspects of item 4.2 if neither a MER or 

CER is engaged on the project



43

Important Updates to the new Guidelines

• The GER is normally responsible for assessing groundwater 
conditions

• Installation and monitoring of groundwater piezometers should be 
carried out for all projects, unless it can be proven unnecessary

• The GER must use a risk-based approach to decision making when 
providing professional services, and one of the risk factors that must be 
considered is climate change implications

• The GER has a responsibility to notify the Client of future climate-related 
risks, reasonable adaptions to lessen the impacts of those risks, and the 
potential impacts should the client refuse to implement the 
recommended adaptions. The GER has a responsibility to notify the 
client of future climate related risks, reasonable adaptions to lessen the 
impact of those risks, and the potential impacts should the client refuse 
to implement the recommended adaptions. The GER has a responsibility 
to be aware of and meet the intent of any climate change requirements 
imposed by the client or the Authority Having Jurisdiction.
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Coordinating Registered Professional

Guidelines for Geotechnical Engineering Services for Building 

Projects, 2020, Section 2.2.2:



45

An Introduction to…
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An Introduction to MBAR

What is MBAR?
• Mobilizing Building Adaptation and Resilience

• Led by BC Housing

• Multi-year, multi- stakeholder knowledge-

& capacity- building project 

• Focused on climate change adaptation and 

disaster resilience for housing.

MBAR aims to:

• Help stabilise communities during a natural disaster, and;

• Help building owners and occupants better protect investments & 

adapt to climate change stressors and shocks, such that no one 

is stressed beyond their ability to cope
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MBAR Recommendations Matrix

Code and Authority Having Jurisdiction
• National

• Provincial

• Municipal / Jurisdictional

• BC Housing

Qualified Professionals
• Coordinating Registered Professional (CRP)

• Architectural

• Structural

• Building Envelope

• Mechanical

• Elevators

• Electrical

• Geotechnical

• Environmental

• Landscape

Other 
• Public

• K-12 Education
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MBAR Recommendations Matrix – Cont’d

The latest version of this document may be downloaded online at 

www.horizoneng.ca/wordpress/resources/downloads

http://www.horizoneng.ca/wordpress/resources/downloads
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MBAR Recommendations Matrix – Cont’d

The latest version of this document may be downloaded online at 

www.horizoneng.ca/wordpress/resources/downloads

http://www.horizoneng.ca/wordpress/resources/downloads
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Design Philosophy Statement - Example

False Creek

Discipline Firm QP of Record Other Key Individual

Architect

Code Consultant

Structural Engineer

Mechanical Engineer

Electrical Engineer

Geotechnical Engineer

Building Envelope Engineer

Landscape Architect

Environmental Engineer

Civil Engineer
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Vent Shaft Detail
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Thank you.

Questions?


