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ABSTRACT 

In order to assess the earthquake ground-motion 
amplification hazard in Greater Victoria, a field testing 
program was conducted in the spring of 1996 to obtain 
shear-wave velocity data in the principal Quaternary 
geologic units. Twelve seismic cone penetration tests 
(SCPTs) were conducted to depths ranging from 4 to 41 
metres and four tests using the spectral analysis of surface 
waves (SASW) technique were conducted where the soils 
are too dense for cone penetration. Based on these data, a 
shear-wave Kocity model was developed that will 
provide the basis both for estimating ground-motion 
amplification locally and mapping the amplification 
hazard regionally. Shear-wave velocities in the grey clay 
facies of the late glacial glaciomarine Victoria Clay are 
generally betwaen 100 and 160 m/sac. These deposits 
occur in low lying areas, where they are commonly 
greater than 10 metres thick. Where these deposits are 
present, high amplification of ground-motion could occur 
during an earthquakel particularly where they are overlain 
by Holocene or,:anic clay and peat. The fundamental site 
periods for sites underlain by grey clay range from 0.27 to 
I second, so that resonance will occur at ground motion 
periods less than I second at most sites. Generally, shear- 
wave velocities in the dessicated brow clay facies of the 
Victoria Clay are between 160 and 270 m/set. These 
deposits are gerwally less than 6 metres thick, so that site 
effects will be primarily controlled by the underlying 
materials. In Ihe sands and gravels of the late glacial 
Colwood delta, shear-wave velocities are generally 
between 280 and 390 m/set, and where these deposits are 
sufticiently thiczk, moderate ground-motion amplification 
could occur. In the till of the Late Winsonsinan Fraser 
Glaciation and older Pleistocene deposits shear-wave 
velocities are generally between 400 and 600 mlsec and 
sites underlain by these deposits have low susceptibility 
to ground-motion amplification. 

INTRODUCTION 

Greater Victoria, on the southern tip of Vancouver 
Island, is located in one of dx most sei:.mically a&/e 
regions of Canada. Vancouver Island h.is experienced 
two large historic earthquakes, in 1918 (M=7.0) and 1946 
(M=7.3). The latter was the most damaz:ing in wec;ten 
Canada and caused minor damage in thr Victoria ar:a 
(Hodgson, 1946; Wuorinen, 1974, 1976; Rogers, 1?91.). 
In addition, there is the potential for a ve y large (M-3) 
earthquake on the Cascadia subduction zone west 3f 
Vancouver Island (Rogers, 1988, 1994). 

Because the effects of earthquakes vzly considerably 
due to variations in local ground conditit.,ns, the :Briti;h 
Columbia Geological Survey is preparing an earthc!~lalte 
hazard map of the area. The principal ear~:hquake :h.xard 
here is the amplification of ground-motion that can ~occur 
at sites underlain by thick deposits of soft r~~diment:;. 

Shear-wave velocity (Vs) data for unli hified depos ts 
overlying bedrock are critical to the aswssment of tie 
ground-motion amplification hazard. Fo- example: tx 
National Earthquake Hazard Reduclion Procmm 
(NEHFZ) site classes for susceptibility to ground-m&on 
amplification in the United States are detirled primarily in 
terms of Vs (Table 1, Finn, 1!)96). In ordx to assess this 
hazard in the Greater Vicoxia area, a program was 
conducted to determine shear wave velocities in tx 
principal Quaternary geologic units in the spring of ‘19’26 
(Figure 1). The objective of .this paper is :o present a ‘Js 
model of the Quaternary geologic units (of the Victwia 
area based on this testing pro8~am. 

An earthquake hazard map of the City of Victol,ia 
was prepared by Wuorinen (1974, 1976). His asse:xment 
was based on the distribution of the Quat :mary deposits 
using a large volume of geotechnical testh&s and also ,,n 
the accounts of eyewitnesses to the I’:46 Vancou\er 
Island earthquake. Damage in Victoria W;IS concemrat:d 
in low lying areas that are underlain by tt:ick deposits of 
soft clay and organic soils, and the effects mcr7 the 
earthquake were the least where bedrock is close to the 
surface. The objectives of the current earhquake hazard 
mapping program are to extend the mapping throu:shc’ut 
the Greater Victoria urban area and to asses:; the 
earthquake hazard in ways that were unavailable to 
Wuorinen, in particular by the applicatior of shear.wave 
velocity data. 
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