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Abstract ;[ Objective | This study aims to investigate the relationship between shear wave velocity and physical-me-
chanical indices in saturated red clay. [ Methods ] Triaxial saturated specimens exhibiting varying dry densities
were meticulously prepared. Utilizing a specifically modified triaxial bender element apparatus, consolidated undr-
ained (CU) triaxial tests combined with shear wave velocity measurements were conducted on the red clay to identi-
fy the primary controlling factors influencing shear wave velocity characteristics within saturated red clay specimens.
Subsequently , leveraging the quantitatively established relationships between shear wave velocity and physical-me-
chanical parameters,an evaluation model for shear wave velocity in saturated red clay was ultimately developed.
[Results] (1) The shear wave velocity of saturated red clay generally exhibited an initial ascending phase followed
by a progressive decline as dry density increased. Conversely, the shear wave velocity demonstrated a consistent

monotonic enhancement in response to escalating confining pressure and effective stress. The interrelationships be-
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tween these parameters ( confining pressure and effective stress) and shear wave velocity were mathematically mod-
eled employing power function formulations. Correlation coefficients exceed 0.92 (R*>0.92) ,indicating that a posi-
tively correlated power-law functional dependence governs the associations between confining pressure/effective
stress and shear wave velocity. (2) Linear regression,quadratic polynomial approximation, power function formula-
tion,and exponential function modeling were individually applied to analyze the experimental data. Power function
modeling demonstrated higher precision than exponential function modeling, which in turn surpassed quadratic poly-
nomial approximation,with linear regression exhibiting the lowest degree of accuracy. The quantitative interrelation-
ship between shear modulus and effective stress conforms to a power-law functional dependence,thereby establishing
a foundational theoretical framework essential for the systematic development of subsequent shear wave velocity pre-
dictive models. (3) A comprehensive evaluation model for shear wave velocity was ultimately constructed. This so-
phisticated model incorporated specific gravity,void ratio,and effective stress as its primary input variables. Imple-
mentation of this framework facilitated rigorous nonlinear surface regression analysis applied to experimental data-
sets , yielding a coefficient of determination of R*=0.91. Precisely 89.9% of the data points demonstrated relative er-
rors between measured and calculated values below the 10% threshold , whereas the remaining 11.1% exhibited rela-
tive deviations exceeding 10% ,which confirms the model’ s elevated predictive accuracy. [ Conclusion | A robust
correlation exists between the shear wave velocity of saturated red clay and the physical properties of the soil. The e-
valuation of soil physical parameters through shear wave velocity measurements demonstrates practical feasibility.
Concurrently , the developed shear wave velocity model establishes a quantitative relationship between the shear wave
velocity of saturated red clay and its physical-mechanical parameters. This achievement provides a significant theo-

retical foundation for in-depth exploration of the monitoring and early-warning mechanisms for lateritic landslides.
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Fig.2 Triaxial bender element test system
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Table 1 Basic physical properties of red clay

AR, RS RRTEE, Ribd X R/ ?EEE/
(g'cm%) IKZ/ % (g- cm3) KE/ % w%F % %

1.38 22.08 1.44 28.90 2.71 53.80 32.70
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Fig.1 Particle size distribution curve of red clay
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shear wave velocity of saturated red clay
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Table 2 Comparison of fitting relationships between shear

modulus and effective stress of saturated red clay
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values of shear wave velocity in saturated red clay
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Table 3 Relative error analysis of measured and modelled values of shear wave velocity in saturated red clay

gy TEE/EE Aoy SINBCR/ (- ) R || e, TEE O CBUE Aol IR/ (- ST s
(g+em™)  kPa J1/kPa sz ey 2% (g+em™) kPa J1/kPa szl ey 22/%

25 17.8 117.492  135.438 15.274 25 19.0 142.222  133.494  6.137

50 34.0 126.051  154.150  22.292 50 40.8 161.334  155.541  3.591

100 66.8 157.443  176.446  12.070 100 86.0 179.101  180.556  0.812

150 84.0 167.579  184.720  9.985 150 121.0 197.428  193.317  2.082

1.357 1.15 200 131.5 195.641  202.043 3.272 || 1.081 1.30 200 171.0 203.949  207.163  1.576
250 171.1 205.902  212.965 3.430 250 207.3 226.376  215.294  4.895

300 204.6 209.534  220.719 5.338 300 269.1 220.604  226.827  2.821

350 248.1 217.265  229.395 5.583 350 310.6 233.721  233.428  0.125

400 257.3 226.378  231.071 2.073 400 378.4 250.462  242.830  3.047

25 18.0 126.209  134.369  6.465 25 15.0 141.990  126.341 11.021

50 37.0 138.131  155.197 12.355 50 38.2 158.018  152.314  3.610

100 74.0 159.543  178.275 11.741 100 84.4 187.991  178.482  5.058

150 111.0 180.912  193.334  6.866 150 131.0 198.040  194.886  1.593

1.246 1.20 200 150.5 194.759  205.471  5.500 1.007 1.35 200 170.3 195.638  205.385  4.982
250 180.3 206.875  213.031  2.976 250 227.9 221.734  217.709  1.815

300 232.1 215.109  224.067  4.164 300 297.7  210.907  229.658  8.891

350 271.9 211.948  231.273  9.118 350 299.3 216.873  229.905  6.009

400 329.9 225.202  240.392  6.745 400 359.8 224.032  238.528  6.471

25 16.8 140.382  131.485  6.338 25 16.2 140.830  127.250  9.643

50 40.2 156.089  156.552  0.297 50 38.2 154.418  151.066  2.171

100 76.2 171.279  177.912  3.873 100 84.8 190.468  177.188  6.972

150 126.0 186.367  196.738  5.565 150 127.0 200.539  192.095 4.211

1.168 1.25 200 140.5 194.761  201.071  3.240 || 0.936 1.40 200 175.0 201.702  204.815  1.543
250 184.1 215.112 212.239  1.336 250 212.8 210.909  212.985  0.984

300 217.4 220.602  219.415  0.538 300 301.4 231.221  228.341  1.246

350 263.5 229.986  228.019  0.855 350 338.0 238.878  233.635  2.195

400 313.7 245.671  236.111  3.891 400 392.7 234.991  240.750  2.451
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