Some contributions to the creation of a
ground motion map
for deep Vrancea Earthquakes




Motivation: Why Vrancea ?
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* high seismic activity

» small seismogenic area
* long historical record

» competent partners
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The K2 - Network

The Network consists of 42
Kinemetrics K2 accelerograph
Systems for strong and weak
ground motion.

Standard configuration:
six channels with 19 bits
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The Vrancea Source Zone
JHD of the 1999 Calixto-Data and the K2- and Telemetry-Data of
the time period 1997 — 2003
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The Vrancea Source Zone

Geometry of the Seismogenic Area
Joint Hypocenter Determinations
(Jan. 01, 1997 — Dec. 31, 2003)
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Site Effects

NE-SW record section
e e ;, of the April 28, 1999
| Mw=5.3 Vrancea event

Apparent increase of amplitudes
with distance is a
result of site effects!
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Site Effects
at a frequency f is given by:
— 2
A(f) =(2rf)? [CB(f)D(R, f)a(f)
‘ L]
: attenuation
scaling factor

— frequency-
spectrum .dependen’r
Sife response

We used several hundred records of the K2-network from more than 120
small magnitude (M = 3.5 -5.5) earthquakes, which occurred at depths
between 70 and160 km in 1996 -2002, and a few tens records written by

SMA-1 systems during four large (M 7.4, 7.2, 6.9 and 6.3) earthquakes.




Site Effects _ _
Soil Site spectra

Very Hard Rock spectra

VHR spectral ratio




Site Effects
VHR-Model
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Site Effects

Grecu et al., 2004

Calixto - K2
station distribution
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Site Effects

Average low-frequency soil-amplification
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1977 (Mw = 7.4)
1986 (Mw = 7.1)
1990 (Mw = 6.9)
1999 (Mw = 5.3)
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The Vrancea Source Zone
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Site Effects

VRANCEA EVENTS

intermediate depths

PGA - S-PHASE HORIZ.COMPONENT (NORM.TO RHYP=10KM)
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Site Effects

The August 30, 1986 VRANCEA Event :
Source- and Site-Effects

s
AUG.30,1986

PGA-Shakemap (max. horiz components
taken from Radu et al.,1992)
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Radiation pattern, corrected for propagation

Macroseismic Intensity Pattern (Radu et al., 1987) effects calculated with * Kiniso ' (Oncescu,1997).




Does the VHR ratio properly reflect the site response during strong
earthquakes, when it is evaluated from records of small earthquakes?
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