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Introduction: VALTER phase 1 interval 13 Results — observations fit & fault slip

/ N 4 )
Physics-based numerical models are crucial for enhancing our understanding of * We compare our model results with observed pressure changes and strain
Yy
the coupled physical processes governing hydraulic stimulations at depth. In this measurements at the closest monitoring borehole to injection (MB8).
work, we construct a detailed 3D numerical model to simulate the hydraulic . . . : .
) o ‘ * Our model effectively replicates the observations, particularly the strain
stimulation in VALTER phase 1 interval 13 at the BedrettolLab, where: . . .
pattern along MB8 and the resulting permanent deformation (plasticity).
+ Water was injected into a highly fractured fault damage zone at high flow I flow rate in ST1 (nfitered)  —— Recorded pressure at 12385 m
I’ates (Up tO »]50 L/min, Bréker et a/. (2024)) a) Injection plan in ST1 (modified) ~ —— Modeled pressure at 123.85 m )
Data and model fit to
* The 2'417 recorded HQ seismic events predominantly align with the main £ g observations for MB8:
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»+ TOUGH3 is a multiphase and multicomponent fluid flow simulator in R G T 0 srcum:
porous/fractured media (Jung et al., 2018). + How to relate to induced seismicity?
. T : ! Comparison of the modified
» FLAC3D v7.0 solves for geomechanical equilibrium. ot e Spsiorol injection plan (blue) with LFI slip
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+ Permeability model based on Rinaldi and Rutqvist (2019) but without tensile * Most seismic events aligned with either the B
. . modeled or GPR-inferred fault zone.
fracture opening and porosity changes: + However, some events occur outside the FDZ,
3 mainly in regions of higher ACFS. SO MA<AS
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+ Biot coefficient (a) determines the poroelastic coupling strength (Goebel and .
Brodsky, 2018) = a = 0.6 for FDZ and 0.47 for IRM. Conclusions and Outlook
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Y Coordinate system - Injection center point T\, Constant st boundry ey observations (pressure and strain) are reproduced under the assumption
~ Local Bedretto [-81.74, -3552, 1404 5] - [0.309, 0, 0.0951] (dip dlrection) of a planar fault zone with two interfaces and strong poroelastic coupling.
— TF-mesh [0,0,0] n = [-0.951, 0, 0.309] (normal direction) . . .
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