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Determination of Mean Shear Wave Velocity to the Depth of
30m Based on Shallow Shear Wave Velocity Profile
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ABSTRACT >> The mean shear wave velocity to the depth of 30 m (¥30) derived from the western US is the current site
classification criterion for determining the design seismic ground motion taking into account the site amplification potential. In order
to evaluate the V530 at a site, a shear wave velocity (Vs) profile extending to at least 30 m in depth must be acquired from in-situ
seismic test. In many cases, however, the resultant depth of the V5 profile may not extend to 30 m, owing to the unfavorable field
condition and the limitation of adopted testing techniques. In this study, the V530 and the mean shear wave velocity to a depth
shallower than 30 m (¥sDs) were computed from the Vs profiles more than 30 m in depth obtained by performing various seismic
tests at total 72 sites in Korea, and a correlation between V530 and VsDs was drawn based on the computed mean Vs data. In
addition, a method for extrapolating the Vs profile from shallow depth to 30 m was developed by building a shape curve based
on the average data of all Vs profiles. For evaluating the V530 from the shallow Vs profiles, both the methods using ¥iDs and
shape curve result in less bias than the simplest method of extending the lowermost Vs equally to 30 m in depth, and are usefully
applicable particularly in the cases of the Vs profiles extending to at least 10 m in depth.
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A (Sa) Hard Rock 1,500 < V530
B (Sg) Rock 760 < V530 = 1,500
C (So) Very Dense Soil and Soft Rock 360 < V530 < 760
D (Sp) Stiff Soil 180 < V30 < 360
E (Sg) : Soft Soil 530 < 180
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Site Investigation H V30 Site 16 Site Investigation H V30 Site T
Name' Methods (m) (ny/s) Class (sec) Name” Methods (m) (m/s) Class (sec)
GJO1 BI,CH,DH,SA 8.0 669 C 0.062 HS09 SA 28.0 327 D 0.300
GJo2 BI,CH,DH,SA 11.0 457 C 0.194 HS10 BI,CH,DH,SA 45.0 316 D 0.356
GJO3 BLDH,SA 28.0 432 C 0.127 HS11 SA 24.0 337 D 0.258
GJo4 BLDH,SA 19.0 381 C 0.193 HS12 SA 24.0 372 C 0262
GJO5 BI.DH,SA 45.0 367 C 0.350 HS13 SA 24.0 362 C 0.240
GJo6 BI,DH,SA 31.0 382 C 0.242 HS14 SA 16.0 398 C 0.202
GJo7 BIL.DH,SA 16.0 357 D 0.211 HS15 BI,CH,DH,SA 47.0 345 D 0.402
GJO8 SA 25.0 327 D 0.264 HS16 SA 28.0 332 D 0.267
GJ09 SA 14.0 561 C 0.128 SC01 BI,CH,DH,SA 8.7 854 B 0.064
GJ10 SA 50.0 412 C 0.421 SCo02 SA 12.0 606 C 0.096
GJ11 SA 30.0 420 C 0.247 SC03 SA 12.0 625 C 0.096
G2 SA 14.0 616 C 0.107 SC04 SA 11.0 763 B 0.080
GJ13 SA 30.0 359 D 0.264 HMO1 BI,CH,DH,SA 16.0 696 C 0.073
Gl14 BI,CH,DH,SA 38.0 385 C 0.299 | HMO02 SA 15.0 567 C 0.121
GJ15 BI,CH,DH 5.0 844 B 0.042 | HMO03 SA 23.0 532 C 0.161
GJi6 BI,DH,SA 32.0 397 C 0.229 HM04 - SA 23.0 497 C 0.159
GI17 BLDHSA 350 311 D 0274 HMOS5 SA 23.0 594 C 0.134
GJ18 BI,DH 30.0 374 C 0.261 HDO1 BI,CH,SA 12.0 472 C 0.205
GJ19 SA 2.0 1194 ) 0.016 PCO1 SA 74.0 443 C 0.541
GJ20 SA 8.0 1245 ] 0.040 PCO2 SA 55.0 504 C 0.377
GJ21 SA 16.0 535 C 0.144 PCO3 SA 24.0 563 C 0.186
GJ22 SA 12.0 510 C 0.118 AS01 BI,DH,UH,IH 27.0 308 D 0374
GJ23 SA 16.0 487 C 0.157 AS02 SA 31.0 296 D 0411
GJ24 SA 20.0 497 C 0.158 AS03 SA 31.0 321 D 0.379
GJ2s SA 16.0 569 C 0.132 || BSAO1 B1,CH,DH 24.5 313 D 0.460
GJ26 SA 14.0 431 C 0.162 | BSA02 BH,DH 30.0 300 D 0.400
GJ27 SA 40.0 411 C 0.325 ICA01 BI,CH,DH 37.0 220 D 0.605
GJ28 SA 36.0 439 C 0.244 || ICA02 BI,DH 37.0 278 D 0.499
HSO01 BI,DH 320 301 D 0.281 TYO1 BI,CH 8.0 1225 B 0.056
HS02 SA 32.0 319 D 0333 TYO2 BLCH 8.5 1310 B 0.048
HS03 SA 30.0 309 D 0.306 | BSBO1 SC 79.0 138 E 1.397
HS04 SA 26.0 359 D 0.240 BSBO02 SC 55.0 136 E 1.328
HS05 BI,DH,SA 40.0 244 D 0.416 | 1CBO01 BI,DH,SC 50.0 175 E 0.938
HS06 BI,CH,DH,SA 11.0 491 C 0.137 | ICB02 BI,DH,SC 50.0 175 E 0916
HS07 BI,DH,SA 30.0 343 D 0.286 [CB03 BI,DH,SC 50.0 181 D 0.901
HS08 SA 35.0 331 D 0.350 ICB04 BIDH,SC 50.0 178 E 0.903
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