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Abstract: Based on the measured borehole data in the earthquake safety assessment of Liuzhou
region, Guangxi, three models (linear, power function, quadratic function models) were used
to fit and analyze the correlation between shear wave velocity of soil layer and burial depth in
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this area. And then the power function model was selected to analyze the correlation between
the depth of the soil layer and corresponding shear wave velocity in the area, and the influence
of the soil state on the correlation between the two parameters was also discussed, and finally
the actual drilling was taken as an example to verify the accuracy and reliability of the model.
The obtained results are as follows: (D except artificial filling, there is a strong correlation
between the shear wave velocity and the buried depth of common soils in the area, and the cor-
relation can be affected by the region where it is; @) the soil state can significantly improve the
prediction accuracy of the model.

Key words: shear wave velocity; buried depth; soil state; regression model; correlation
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Fig. 1 Shear wave velocity versus depth of soils Fig. 2 Shear wave velocity versus depth of
for the class Il sites in Liuzhou region artificial filled soils in Liuzhou region
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Fig. 3 Shear wave velocity versus buried depth for different soils

(a) Red clay; (b) Silty clay; (c) Clay
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Table 2  Fitting parameters and goodness R* for three regressive models of conventional soils in Liuzhou region

MR T PR AT TR PREIRE Y
a b R ¢ d R e 7 g R
%+ 243.80  4.2373  0.8032 215.93  0.1297  0.813 1 240.02  5.0594 -0.0337 0.804 8
MR+ 224,22 6.3254  0.7724 201.86  0.1496  0.8242 223.02  5.7770 -0.0121 0.8225
it 247.72  5.5046  0.8359 205.28  0.1880  0.8418 238.19  8.2407 -0.0778 0.840 3
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Fig. 4 Shear wave velocity versus depth of soils for red clay (a) and silty clay (b)

with different soil states in Liuzhou region

Hi 4 AT 0L A 26 R AR ST, BT DT id 5 1 R IR A B ARG 1, Bk
o JEE o ML 8 ) 49 RT3 O, G e B SRR ST AR A 2 BT D) e T T RS TR A

) FH 4 R SR X0 (€] 4 H0dis R AT 1V 4005, 19 3032 0 DX 20 266 4 0k o 28 b A A [] A0
PR T RIS S8 e, d LAUSIE R, IR 3. X R 2 P8l LIE
H L PACPR 25 00 S R RORE R A 0L D0 B A A R 3 A R

# 3 AL AR T L0530 L AR T 3 1 0 R BB R LS S OIS IR R
Table 3  Fitting parameters and goodness R* of power function model
for red clay and silty clay with different plastic states

C d Rz
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n HLRES TSRS QIEZEINAS TSRS A SRS AR
a5+ 195.35 205.35 0.1452 0.1319 0.7429 0.7142
MR+ 192.30 207. 14 0.168 2 0.1555 0.748 4 0.763 8
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Fig. 5 Prediction curves of shear wave velocity in red clay (a) and silty clay (b)

with different soil states in Liuzhou region
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Table 4 The predicted shear wave velocity vg from the regression model of
red clay with plastic state according to the buried depth of soils

; vsSEUIL LSRR RIK 5otk
I /m TEARR AR fmes) - -
ms vl FEH/ (m-s™) iR vl 5E{A/ (m-s™) R

0.70 S - 228 - - - -

2.00 %+ fifi g 230 225 2.2% 236 2.7%
3.00 %+ fifi g 242 237 1.9% 249 2.9%
4,00 %+ fifi g 255 247 3.3% 258 1.4%
5.00 %+ fifi g 260 254 2.3% 266 2.3%
6.00 %+ fifi g 263 260 1.1% 272 3.6%
7.00 %+ fisn 267 265 0.6% 278 4.1%
8.00 %+ fifi g 264 270 2.3% 283 7.1%
9.00 %+ fifi g 264 274 3.9% 287 8.8%
10.00 %+ fisn 272 278 2.3% 291 7.0%
11.00 %+ fisn 272 282 3.6% 295 8.3%
12.00 %+ fisn 273 285 4.4% 298 9.2%
13.00 %+ fifi g 269 288 7.1% 301 12.0%
14.00 %+ fisn 272 291 6.9% 304 11.8%
15.00 a5+ fisn 279 294 5.2% 307 10.0%
16.50 %+ fifi g 286 297 3.9% 311 8.6%

18.00 LI i3 296 301 1.6% 314 6.1%
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Table 5 The shear wave velocity vg and predicted apparent shear wave velocity from the regression

model of silty clay with plastic state according to the buried depth of soils

v X 4r HHeiRES ARGy AR
H/m BRI TR o
/m-s™) v FEA/(mes™) e vt FHE/(mes ) i
0.40 B+ 174 - - - -
2.00 il fifi#H 235 231 1.8% 224 4.7%
3.00 il fifi#H 245 246 0.3% 238 2.9%
4.00 il fifi#H 253 257 1.6% 248 1.8%
5.00 il fififH 260 266 2.3% 257 1.2%
6.00 il fififH 271 274 1.0% 264 2.6%
7.00 il fififH 279 280 0.5% 270 3.2%
8.00 il fififH 288 286 0.6% 276 4.3%
9.00 il fififH 298 292 2.2% 280 5.9%
10.00 il fififH 303 296 2.2% 285 6.0%
11.00 il fififH 314 301 4.2% 289 8.0%
12.50 MR fiigy 328 307 6.5% 295 10.2%
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Fig. 6 Comparison of shear wave velocity with measured data of red clay (a) and silty clay (b) in different soil states
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Influence of soil state on the predicted error from the model of red clay (a) and silty clay (b)
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Fig. 8 Comparison of shear wave velocties from the
model of this study with those from Liu model

and the normative model
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Table 6 The predicted shear wave velocity vg based on the three models according to the buried depth of soils

] VS AR XL FLAEASA

W /m AR LRI .

MmesD R mes ) R v R mes ) i v R mes ) R
0.80 FHIiL 200 - - - -
2,00 it 233 225 3.3% 221 5.0% 160 31.3%
3.00 It 236 238 0.7% 234 0.6% 181 23.4%
4.00 4F+ W 243 247 1.6% 244 0.6% 197 18.9%
5.00 it 253 254 0.4% 252 0.3% 211 16.7%
6.00 LIFt  AEM 260 260 0.1% 259 0.4% 223 14.4%
7.00 4t 264 266 0.6% 265 0.3% 233 11.7%
8.00 Ft  wM 270 270 0.1% 270 0.1% 243 10.2%
9.00 ZIFt  HEM 279 275 1.6% 274 1.7% 251 9.9%
10.00 ZiFi+  EM 281 278 0.9% 279 0.9% 259 7.7%
11.00 £iFi+ 280 282 0.7% 282 0.8% 267 4.7%
12.00 BIBEL  BEM 305 305 0.1% 260 14.6% 274 10.2%
13.00 ByBEEL  BEM 303 309 1.9% 267 11.9% 281 7.4%
14.00 BIEL  BEM 304 312 2.7% 273 10.3% 287 5.6%
15.00 ByBEiL  BEM 326 316 3.2% 279 14.6% 293 10.1%
16.00 ByBEiL  BEM 319 319 0.1% 284 11.0% 299 6.4%
17.00 ByBEL  BEM 319 322 0.9% 289 9.3% 304 4.7%
18.00 ByBAL  REM 332 325 2.2% 294 11.4% 309 6.8%
19.00 BIFEEL  BEM 351 327 6.7% 299 14.8% 314 10.4%
20.00 KEiRLL  REM 351 330 6.0% 304 13.5% 319 9.0%
21.00 ¥Rt R 359 333 7.4% 308 14.1% 324 9.7%
22.00 MRt M 351 335 4.6% 313 10.9% 329 6.4%
23.00 KRt MW 369 337 8.6% 317 14.1% 333 9.8%
24,00 MRt MW 362 340 6.2% 321 11.4% 337 6.8%
25.00 KyEiRLL R 368 342 7.1% 325 11.7% 341 7.2%
25.70 MR AEEM 392 378 3.6% 336 14.2% 344 12.2%
T RUBRIF | E XIZ00045(2010) RABRIAE SIS SCF(2015) , MISEAERIE] [ v A R A E 2k 5#8(2001)
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from Liu model and normative model
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