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Site effects

Amplification of soil accelerations in Mexico City (1985)

Soft lacustrine
sediments

-----

Rigid rock like basalt

oy

Soil acceleration (cm/s2)

UNAM
W AP A A A

SCT

Time (s)

w

Dr. Francesco Vanin



cPr

B SEISMIC ENGINEERING - COURSE 7

L

Site effects

Earthquake =

source * propagation * site

Site effects due to the
trapping of waves in "soft"
layers
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Hazard models

2.5 ! T T
A — Design Spectrum
l A {H \ - - -Mean Spectrum
o SV | | ——Individual GM
(| W

[ | fi Al ':
= wf Wt N
— (it ",h'l" AN TTRAN
U]ﬁ 1 I |UI.‘.&|€“&“£&'Q \ \ Av ‘\\
| M
R
0.5

Period T [sec]

0 0.0001 < accl. [g] < 0.05005

0.1 = accl. [g] = 0.15

0.2 =<accl.[gl <025
W0 03 <accl gl <035
W 0.4 < accl. [g] < 0.45
B 0.5 < accl. [g] < 0.55
B 0.6 =< accl. [g] < 0.65
| ™. 0.7 < accl. [g] < 0.75

ESHM2020 - Location: EPFL

025

—@— median (r.p.475 years)
02 [
------- 16%-84% fractiles

Spectral acceleration (g)

Period (s)

Dr. Francesco Vanin



=PrL

B SEISMIC ENGINEERING - COURSE 7

Seismic zones in SIA 261

Five seismic hazard zones with the following peak ground accelerations on rock a :

= Zone 1a 844=0.6 m/s?
= Zone 1b a44=0.8 m/s?
= Zone 2 a44=1.0 m/s?
= Zone 3a a44=1.3 m/s?
= Zone 3b a44=1.6 m/s?

Map available at map.geo.admin.ch/
(https://shorturl.at/ggsvP)
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oil classes in SIA 261

» For very soft soils (class F) particular

6 soil classes

investigations are necessary
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Soil classes in SIA 261

Data used to establish soil classes maps :

= Available boreholes (limited depth, usually less than 30 m)

= Geological maps (to distinguish different types of superficial deposits)

= Historical topographic maps (ancient river beds or swamp zones)

= Geophysical data if available (reflexion seismic profiles, gravimetric data, etc.)

= 7'__= _TE' By AT,y

Figure & : Exemple de répartiion des forages
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Microzonation studies

« Codes: mean design spectra accounting for regional hazard level (seismic
zonation) for a few soil classes (based on properties of the 30 upper meters of
deposits).

« Large lateral variability of soil deposits: geological nature, thickness, depth and
geometry of the bedrock.

* For one soil class:
—> Large variability of possible soil response
—> Site study to determine a site specific spectrum

Dr. Francesco Vanin «®
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Microzonation studies

Spectres de réponse - Zone S1 Spectres de réponse - Zone S2
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Microzonation studies

Soil profiles S wave velocity and density
» geological and geotechnical data
* measurements of the fundamental frequency of deposits
« S wave velocity measurements, etc.

= Input motion: earthquakes valid for the regional hazard on the bedrock

= 1D or 2D computations of site effects, for different input motion, accounting for non
linear behaviour of the materials (equivalent linear approximation) and uncertainties

= Resulting elastic response spectra

=  Seismic microzonation map, showing the areas of validity of the resulting spectra

- Engineers can use the corresponding spectra directly instead of the code spectra
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Microzonation studies

http://map.geo.admin.ch/ r J.l‘f (i ln:::"
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