README for the Dataset: Data for "Uncontained Ruptures Reduce Energetics of Triggered Seismicity"

Dataset Overview
This dataset supports the study:
Yu, P., Roseboom, M., Geng, Z., & Elsworth, D. (2026). Data for "Uncontained Ruptures Reduce Energetics of Triggered Seismicity". [Data set]. Geothermal Data Repository. Pennsylvania State University. https://gdr.openei.org/submissions/1831

The work presents a unified model for forecasting the maximum magnitude of fluid-injection-triggered earthquakes. It distinguishes between contained ruptures (slip limited to the pressurized zone) and uncontained ruptures (rupture extends beyond the pressurized zone but self-arrests). Laboratory experiments on pre-stressed faults using discrete pressurized patches (involving granite/granitoid samples and Teflon interfaces) validate the model alongside simulations and field observations.

Files in the Dataset
· Teflon_Experimental_Parameters.xlsx — Experimental parameters, sample details, test conditions (pre-stress, patch configuration, etc.).
· Teflon_Experimental_Data_Deduction.m — MATLAB script for processing and deducing derived quantities from raw data.
· MR##GranitoId_TF#.txt (multiple files, e.g., MR59_GranitoId_TF_10.txt, MR53_GranitoId_TF_6.txt, etc.) — Raw time-series data files from laboratory friction/shear reactivation experiments. 

Each TXT file contains high-frequency recordings from a triaxial-shear apparatus equipped with ISCO pumps and an LVDT sensor.

Column Descriptions (All TXT Files)
Each raw data TXT file follows the exact same column structure. Every row represents one time-stamped measurement point recorded by the LabVIEW system. Here is a description of each column:
· Column 1: Time increment or index (labeled dt). Usually redundant or unused; has no experimental meaning and can be ignored.
· Column 2 (PpA): Confining pressure (Pump A). Raw values are pressure in KPa.
· Column 3 (PpB): Pore pressure / injection pressure (Pump B). Negligible / near-zero in these dry experiments. Can be ignored.
· Column 4 (PpC): Axial pressure (Pump C). Raw values are pressure in KPa.
· Column 5 (VpA): Remaining fluid volume in Pump A (mL).
· Column 6 (VpB): Remaining fluid volume in Pump B (mL). Constant (Pump B not used).
· Column 7 (VpC): Remaining fluid volume in Pump C (mL).
· Column 8 (QpA): Volumetric flow rate of Pump A (mL/min).
· Column 9 (QpB): Volumetric flow rate of Pump B (mL/min). Zero in these dry experiments. Can be ignored.
· Column 10 (QpC): Volumetric flow rate of Pump C (mL/min).
· Columns 11–14: LabVIEW timestamp components (hours, minutes, seconds, and fractional seconds). These are combined in the MATLAB script to create a proper datetime vector.
· Column 15 (d_axial): Axial displacement (mm). This is the primary measurement of sample shortening or shear slip.
· Column 16 (extP): External (downstream) pressure transducer reading (Psi). Negligible / constant in these dry experiments. Can be ignored.
Note: These experiments were performed dry (no pore fluid injection), which is why Pump B columns (3, 6, 9, 16) are either zero or constant.

Processing Notes
Use the provided MATLAB script Teflon_Experimental_Data_Deduction.m as a starting point.


