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SEISMIC HAZARDS IN QUEBEC
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RECENT SEISMIC ACTIVITY
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SEISMIC ACTIVITY CLOSE TO MONTREAL
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AMPLIFICATION OF SEISMIC WAVES DUE TO SOIL DEPOSITS
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LOCAL SITE AMPLIFICATION FROM SOIL DEPOSITS
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USING MICROZONATION

Identify within the most critical zones:

- Critical infrastructures (hospitals, schools, fire stations, etc..)
- Critical lifelines (bridges, tunnels, water supply, etc.)

- Industrial sites

- Vulnerability of buildings

Develop earthquake scenarios to estimate :
- Damages to buildings

- Economic losees

- Societal consequences

Better understanding of hazards :

- New constructions

- Retrofit of existing structures
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MICROZONATIONS

Identification of seismic amplification zones

- NBCC 2005 (2010) classification (Vs30)
- Others (e.g. Vs + Fo)
Identification of potential soil instability

- Liquefaction

- Slopes

Input to ShakeMaps

- Scénario mode
- Operational mode
- Zones most affected during an earthquake
- Identification of potential damage to guide inspections and interventions
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INPUTS FOR THE MICROZONATION

e Soil types and properties
e Soil response
— Amplification

— Liquefaction
— Slope stability
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SOIL TYPE

» Types of deposits

— Surface geology map
— Borings (~ 20,000 to bedrock)
— Detailed borings with soil layers (~ 2,000)

* Geotechnical properties
— SPT
— 'V, (shear wave velocity)
— F,(fundamental frequency)
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SURFACE GEOLOGY MAP
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(~ 20,000 borings).
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SOFT SOIL DEPOSITS
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3D soft deposits model (~ 2000 boreholes)
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SOIL PROPERTIES: HVSR and F,

Measurements (10 min)
-Avoid sources of large vibrations (heavy traffic
industrial sites)

-Avoid windy and rainy days

Ambient noise measurement



SOIL PROPERTIES: HVSR and F,

Total number of sites over a 4 year period™~ 1500 sites)

O Downhole

e II/V Method

McGill University

SEISMIC MEASUREMENTS

A MASW or Seimic Refraction (32)
© Seismic High Resolution (62)
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McGill processing software : Ground Ambient Noise Analysis
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PREDOMINANT PERIOD To OF THE SOIL (s
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