S%C Observation and Analytical Fitting of Fault Zone Resonance Modes
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INTRODUCTION
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Fault zone (FZ) structures contain important
information on various aspects of earthquake and fault
mechanics ranging from long-term evolutionary
processes to brittle rock rheology and dynamic stress
fields operating during the occurrence of earthquakes.

The current project had 2 goals:

1. Establish the theory of modeling Eigen-functions
for FZ resonance modes (Love-wave-like signal).

2. Perform FZ imaging using data recorded by a
large-N dense array at Blackburn Saddle (Fig. 1).
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METHOD

Simplified FZ model
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Figure 2. FZ model (modified
from Ben-Zion et al. 2003)
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on Ben-Zion & Aki 1990:

(1) Transcendental dispersion equation:
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(3) Total displacement wavefield:
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(2) Eigen-functions of resonance modes:
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Figure 3. Synthetic test with FZ parameters:
W=400m, B, =2 km/s, B,/3,=0.45, B,/(,=1.03

Phase velocity determination
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Modeling particle motion of trapped
wave resonance modes suggests a
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Figure 9. Best fitting FZ trapped wave resonance mode. FZ parameter space:
W =200 - 500 m with 10 m spacing; 3, = 0.8 — 4.0 km/s with 0.2 km/s spacing
B,/B,=0.3—0.7 with 0.01 spacing

waveform modeling approach

Figure 10. Modified from Share et al. (2019)
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MODE DECOMPOSITION

Particle motion snapshot
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(5) Extract Eigen-functions of:
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