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Correlation Analysis between Shear Wave Velocity and Soil Layer Depth
in Urban Area of Yancheng City

WANG Jinyan, TAO Xiaosan, WANG Chen, SHAO Bin, XU Ye
(Jiangsu Earthquake Agency, Nanjing 210014, China)

Abstract: Shear wave velocity is an important parameter for evaluating soil mechanical properties.
This study aims to analyze the correlation between shear wave velocity and the soil layer depth in the
urban area of Yancheng City. A total of 29,925 shear wave velocity data points from 384 boreholes in
seismic safety assessments and regional seismic safety evaluation projects in Yancheng were collected.
The relationship between shear wave velocity and soil layer depth was analyzed using three types of re-
gression models: linear, polynomial, and power functions. Regression analysis was performed on four
types of soil to understand the variation of shear wave velocity with depth, resulting in three corre-
sponding equations and regression parameters for these soil types. The predicted shear wave velocity
calculated from the three models was compared with the measured values for verification. The results

showed that the shear wave velocity of the soil layer in the urban area of Yancheng increased with the
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increase of the soil layer depth, with all models achieving a goodness of fit above 0.80, and the correla-

tion coefficient for class III clay reaching 0.949. The empirical relationship models between shear

wave velocity and soil layer depth for various types of rock and soil provided in this study are reliable,

with high prediction accuracy. These findings can serve as reference when shear wave velocity data for

sites in Yancheng urban area is unavailable.

Keywords:Yancheng City;shear wave velocity;soil layer depth;regression analysis
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Table 1 Statistical data of shear wave velocity test points in Yancheng City
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R /A 122 908 980 1039 1545 262 4024 6535 2098 5328
S H P /(mes™) 115 380 305 341 333 105 387 327 360 305
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Fig.2 Scatter plot of shear wave velocity and soil layer depth for different site classifications
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Table 2 Model parameters and goodness of fit for various soil types in Class I sites in the urban area of Yancheng

eyl 2R B2 t g il iRy
a 192.001 89 172.619 45 160.676 1 188.855 75
VRTS8 b 2.912 76 3.271 03 3.308 26 2.946 65
R’ 0.882 53 0.883 79 0.912 74 0.857
a 144.562 21 125.312 04 136.990 12 156.301 97
, o " b 5.086 7 5.805 29 4.6439 4.499 87
LES B ERARUEH ¢ —0.019 51 —0.025 37 —0.013 14 —0.014 67
R’ 0.905 64 0.914 66 0.922 16 0.871 06
a 96.805 96 65.622 38 63.776 18 72.841 28
T PR B R 24 b 0.330 21 0.427 16 0.430 2 0.399 36
R’ 0.949 41 0.915 34 0.925 83 0.875 29
a 137.90 513 157.709 93 111.926 39 160.197 39
LR VERL S8 b 3.010 29 2.570 07 3.382 94 2.602 81
R’ 0.864 07 0.823 31 0.878 08 0.808 13
a 141.699 28 132.286 76 76.721 58 154.954 08
o N b 2.84197 3.841 59 5.833 65 2.832 35
V25 ERARBEH ¢ 0.001 44 —0.012 23 —0.027 16 —0.002 05
R’ 0.864 17 0.833 35 0.912 78 0.798 42
a 40.989 73 60.097 5 45.393 46 54.862 1
T PR B R 24 b 0.508 69 0.407 71 0.479 14 0.433 17
R’ 0.878 82 0.834 8 0.916 73 0.810 98
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Table 3 Results of Vs—H regression analysis for various rock and soil types
Il v
28 2835 Il 9 7 R L IPSEYA 2855 Il 9 7 R IPSEY e
Zh+ Vs=96.805 96 "% 0.94941  Vs=141.699 28+2.841 97H+0.001 441H* 0.864 17
i Vs=125.312 04+5.805 29H—0.0253 71H* 0.914 66  Vs=60.097 SH""" 0.834 8
WAL Vs=63.776 18H"*"* 0.92583  Vs=45.393 46H"" " 0.916 73
Ky b Vs=72.841 28 "% 0.87529  Vs=154.954 08+2.832 35H—0.002 051H* 0.810 98
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Table 4 Comparison of model predictions and measured results in Class Il sites

Hifl 1 ST HEFAELT AHA R Bifl 2 SO HEFAEETY AR
R /m - B i R /m - B i
TEEE Vs/(mes™ ') Vs/(mes™)  22/% TR Vs/(mes™) Vs/(mes™)  2/%
Bt 8.1 159 171 7.34 ¥ 48.8 332 344 3.64
-t 12.1 179 192 7.17 W 54.8 338 360 6.63
i 16.1 201 212 5.57 Wb 58.8 342 371 8.39
3 5t & 19.1 235 227 3.46 i 8.1 159 168 5.63
R+ 26.3 236 260 10.31 g 12.1 181 197 8.92
i+ 30.1 283 298 5.28 M+ 16.1 203 221 8.85
it 35.6 296 315 6.39 i 39.2 303 315 4.05
Bt 39.2 299 314 4.98 i 72.3 392 403 2.7
3 5t & 42.4 316 320 1.17 i 85.1 409 430 5.05
b 48.8 332 344 3.64 g+ 19.1 235 237 0.67
b 54.8 338 360 6.63 MR+ 26.3 246 269 9.27
B Eb 58.8 342 371 8.39 W E £ 42.4 316 325 2.94
W ER 63.8 350 381 8.9 g+ 63.8 350 383 9.42
93 5T A - 67.8 360 391 8.68 MR+ 67.8 360 392 8.99
)t 72.3 392 412 5.21 i+ 30.1 275 284 3.16
it 79.6 422 411 2.66 it 35.6 305 303 0.54
b 85.1 409 436 6.5 Bt 79.6 422 418 0.87
it 90.9 440 429 2.46 i+ 90.9 440 441 0.25
it 96.9 440 438 0.38 i+ 96.9 440 453 2.84
it 100 471 443 5.96 i 100 471 458 2.71
x5 NgmERELNERLER
Table 5 Comparison table of model predictions and measured results in Class IV sites
R SEPNE HERERLRL AR IR R W SEPNE HERERLRL AR IR
YR /m - - YR /m B B
+ 2k Vs/(mes™) Vs/(mes™)  2/% +EAE Vs/(mes™) Vs/(mes™)  2/%
i 10.7 150 158 5.31 b 49.3 287 290 0.91
Mt 16.7 200 189 5.3 W 62.7 316 324 2.68
i 18.7 160 150 6.31 bt 66.7 316 335 5.93
i 21.9 225 212 5.99 bR 97.2 458 411 10.29
i 29.5 228 239 4.76 s+ 10.8 154 159 2.96
i+ 37.3 248 258 4.17 i 16.8 184 190 3.18
Hit 42.3 274 275 0.51 Bt 29.2 250 238 4.86
bk 49.9 282 291 3.26 Mt 33.2 250 251 0.25
H b 57.5 300 311 3.68 3 o - 4.2 101 90 10.61
w5+ 62.3 252 245 2.82 MR+ 23.1 222 204 7.95
i+ 70.2 368 356 3.16 M+ 53.9 283 307 8.36
i 73.6 357 347 2.87 MR+ 58.7 317 319 0.78
i+ 77.4 405 375 7.53 A+ 71.3 341 351 2.83
i+ 82.2 425 386 9.14 i+ 38.4 259 253 2.33
it 87.4 436 398 8.63 Fit 46.2 284 276 2.79
i+ 91.4 436 408 6.52 Ht 79.1 412 376 8.86
bR 99.3 430 416 3.26 it 86.1 412 397 3.62
it 91.2 448 413 7.84
it 100 472 440 6.71
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