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Abstract: The effective stress principle is a fundamental methodology for investigating fluid-solid coupling
behavior in rocks. Accurately determining the effective stress coefficient (b) is a key parameter in effective stress
analysis and is crucial for understanding rock deformation and failure mechanisms. This paper systematically
reviews both domestic and international research progress regarding testing methods, characterization models, and
influencing factors of the effective stress coefficient. A comprehensive comparison of isotropic testing methods,

anisotropic testing methods, fractured rock testing methods, and tight rock testing methods is presented, highlighting
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their distinct applicability: (1) the drainage method exhibits high accuracy across all porosity ranges and can validate
other methods; (2) the stiffness matrix method effectively captures the anisotropic effective stress coefficient; (3) for
fractured and low-permeability rocks, the equivalent effective stress coefficient method and the cross-plotting
method are recommended. Existing characterization models, including the critical porosity model, effective medium
theory, and the BISQ model, are evaluated using experimental data. Results indicate that the Biot-squirt (BISQ)
model and the isoframe model achieve high precision suitable for accurate calculations; however, their parameter
requirements and computational complexity limit practical applications. The critical porosity model, which requires
only two parameters while maintaining satisfactory accuracy, is recommended for engineering applications. Key
influencing factors include intrinsic factors (such as pore structure, mineral composition, and pore fluids) and
external conditions (such as temperature and stress). Intrinsic factors dominate fundamental behavior, while external
factors induce microstructural changes that affect the effective stress coefficient. Future research directions should
focus on: (1) real-time measurement of the effective stress coefficient under dynamic disturbances; (2) mechanisms
of effective stress coefficient evolution under ultra-high temperature and pressure conditions; and (3) testing methods
for engineering-scale rock.
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Table 1 Rock mineral fraction contents

Vs AR RS /% K, /GPa
i 2.72 38.4 38
K 2.60 60.2 76
ZHE 2.70 1.4 61
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Table 2  Statistics of effective stress coefficient of rocks

HAME EABR L EERA RAWIRFS FACEH Bl kIR
- Cross-plotting 0.479~0.492 T 45 165)
PR ZE R EZ 1M 0.48~0.71 P. Selvadurai 24
- Hekik 0.75 J. G. Berryman(™!
HAsEE ISR Hh & HekiZ: 0.6 A.P.S. Selvadurai £l T. S. Nguyen[®"!
HfkE - iK% 0.27~0.47 P. Cosenza %811
IS A R 8 3 HEKE 0.73 J.S.0.Lau Al N. A. Chandler®
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g 0.57~0.67(F H ZHE 5 1)
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- Hek: 0.38~0.46 A. Nowakowskil7!
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DRI HerkiE 0.73~0.81 D.J. Hart £ H. F. Wang(®"
— WEPYURR PR 0.52~0.6 M. A. M. Zamani Fil D. Knezi?)
AT 13 KB Hekz: 0.74~0.84 TRz 7y 4522
- LL)SATIRES 0~0.88 T2
0.55~0.78(KF- x J51A)
AR 2 AT % Hikik 0.36~0.64(KF y J7 1)) S. Dul®"
0.56~0.76(ZE H z J [])
0.50~0.69(/KF- x J51A])
Kb e AT % Hiki%k 0.52~0.66(7KF y J7 1)) S. Dul®"
0.74~0.84(IEH z J7 1))
0.77~0.86(7KF- x J5[A])
AT %4 Hikik 0.59~0.73(KF y J5 1)) S. Dul®"
Ve UMb 0.67~0.78(FE H z J7 If))
M ERAR DT 13 Xk Cross-plotting 0.6~0.75 TRz Iy 4522
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Fig.17 Effective stress coefficient test results for different test
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Table 3 Common effective stress coefficient models
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Fig.18 Meaning of critical porosity!>'!
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Table 4 Critical porosity of common rocks(3!]
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