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MOTIVATION AND PURPOSE
What is seismic site effect?
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The Site classification is an important factor in seismic hazard evaluation. 3
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How to estimate Vs30 ?

Om A
Geophysical prospecting : dq Veq
* Seismic refraction method Voo = 30 d; ! Vs2
» Seismic reflection method ) | 30 n d;
 Suspension PS logging =1V
* Downhole logging
 Crosshole loggin dn Von
gging -30 m ¥
Estimate from other parameters : D: Depth
V., = aN?D° Ohta and Goto (1978)
N: SPT-N value
_ b :
Vs = aN Lee and Tsai (2008) g, . Vertical effective
stress
In(V;) = f(Ngo, 05, FC, PI,OCR) Tsai et al. (2019)
FC: Fines content
logVssp = a + blogVsay Boore (2004)
OCR: Over Consolidation Ratio
Bottom constant velocity Kuo et al. (2011) S
PI: Plasticity index 4
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CORRELATION BETWEEN Vs, e AND g, (LABORATORY DATA)

e : Soil void ratio

)na Robertson et al. (1995)

o, . Vertical Effective Stress

Gravel 7
V, = (241. 030
=( 6 — 39, 9e)(100)
Silt and Clay 7 0.31
Vs = (199.2 — 2. 9e)(100)
Sand 7,
_ 0.38
Vs = (360. 6)(100) o Kuo'sdata used

° Kuo’ s data did not
Kuo, 2021 used 5
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Engineering Geological

[ Database for TSMIP(EGDT)

Vs Data

Soil Data
(e, o)

Vs(z,30) prediction equation
Extrapolation method

Working here

/ CGS, drilling

Database

Soil Data
(e, ')

Borehole depth: Borehole depth:
< 30 meters > 30 meter

Vs epirical equations (Kuo, 2021)

Vs30: The average

Vs30 velocity 30 meter.

Vs: Shear wave velocity

Spatial interpolation

e: Void ratio

o' effective stress
Vs(z,30) : The average

Vs30 map in Taipei Basin velocity from depth z to 30

meter.
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Engineering Geological
Database for TSMIP (EGDT)

31 boreholes
NCREE

Soil profile characteristics are determined by subsurface investigation and field/lab testing program.
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Extrapolation methods

Bottom constant velocity (BCV) model (Kuo et al., 2009,2011)

- The assumption of model that

v 30
$30 = 30 — z
At, + ——" (1)
s(zp)

At, the shear wave travel time from z,, to the surface
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Conditional independence property model (CIP) (Dai et al.,2013)

- The assumption that the . profile is a Markov process staring from z =0

- The instantaneous velocity at depth z, the average velocity from surface to the depth z
(Vs )cannot be effectively in estimating

log(Vs(z,30))= Cot c1logVsz  (2)
Co, C1, : regression coefficents

- Using the average velocity from z to 30 m to estimate V3

v 30
$30 30 — z
At, + 57— (3)
5(zp,30)

At, the shear wave travel time from z, ro the surface
10
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How to estimate effective stress in each borehole?
!/

Oy =0y, — U
/ ’ l 7 \
Effective stress _ Pore water pressure
Vertical stress

Oy = Z Zi X Vi
Reality - Assume the boundary is in

Borehole: 5 the middle of near 2 sample
epth(m)
1.05
N 1.50 [s1] The y;, e of soil at
= (1.50+2.55)/2=2.
2.55 (50233 0.000-2.025m equals to
|52 ] 3.00 |52 ] and e
4.05 — =m == (3,00+4.05)/2=3. Ytl 1
) 525
Unknown -4.50 [s3]
= w5 025 »




Preliminary result
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» Conditional independence property model (Dai et al.,2013) is bester extrapolation method.

Z=10 -15( m):

Z=15-29 (m):

log(Vs(z,30)= 1.11l0gVs; — 0.25

log(Vs(2,30)) = 1.01logVgz — 0.003

(5)
6) | =
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Extrapolation method
CIP

Borehole depth:
< 30 meters > 30 meter

Database

Soil Data
(e, o)

Borehole depth:

Vs epirical equations (Kuo,2021)

V€30

l

Vs30: The average
velocity 30 meter.

Spatial interpolation

Vs: Shear wave velocity

e: Void ratio
o': effective stress

V.20 map in Taipei Basin 15




Thanks for your attention!



