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Study on the Site Classifications Between Chinese and American Codes
based on the BCV Model and the Definition of Chinese Codes

NIE Liying, SHUAI Jiaojiao, LIN Haoran, WANG Kang, WANG Jiwei
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: Site classification is an important engineering parameter. There are obvious differences in
defined site classification between Chinese and western countries’ codes. Some scholars in China have
studied the corresponding relationship of site classifications between Chinese and American codes,
showing a certain overlapped phenomenon, but have not clearly demonstrated it. These studies are
mainly based on limited numbers of drilling data, so the results tend to rely on the quantity and the site
localization of the data. In this paper, the key point for site classification in China, which is the shear
wave velocity distribution of soil along the calculation depth defined in the Chinese codes to 30m, is
proposed firstly by comparing the Chinese and American codes. Secondly, according to the research
on the formula of VS30 by using drilling data with drilling depth less than 30m, the BCV model is se-
lected as the key model. The model parameters are determined according to the definition of site classi-

fication of Chinese codes and the field drilling data. Finally, a more generalized VS30 corresponding
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to Chinese site classification and the relationships between Chinese and American site classifications

are investigated and illustrated by using BCV model. The results show that there are serious overlaps

of VS30 among different site classifications in Chinese codes. This demonstrates that the correspond-

ing relationship of site classifications between Chinese and American codes is very weak. The main

reasons are attributed to the contents of ‘the rock layer from the calculation depth to 30m with a shear

wave velocity greater than 500m/s does not contribute to the definition of site classification in Chinese

codes, but is involved in the calculation of VS30’ and ‘the lower mean shear wave velocity within the

thin overlying soil obviously changes the range of VS30’.

Keywords: site classification; VS30; BCV model; shear wave velocity ; the mean shear wave velocity;

overlying soil
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F Vg, Bh Vi F Vo 1 S 9N A6 5 43 AT — 3 43 A7 ¥4
PR Vi, 5 TR 7 2 00 38 R G X 1 O R 5 0
SRR 95 [ AR [ RN R E B b XY 2354 B
Hi IR R, R 2K B 2T I SRR g O ik R
Vo5 30 E 37 M BT LA X RN S R o 3EFLL 4%
TF 8 Y B 3 38 X R SC R L3 1, MFR 1 o] D 3
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Table 2 Site classification in seismic ground motion parameters zonation map of China
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Fig.1 Schematic diagram of BCV model
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Fig.2 Schematic diagram of BCV model established accord-

ing to Chinese codes
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AHBUE , 43 1 B 150,200, 300,400,500 m/s LA~
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500 m/s, T LA + )22 59 Y] I 3 V., 43 51150, 200,
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R4 V<150 m/sBV, BIERKXE 150 m/s I BCVER S HIZE

Table 4 Parameter setting of BCV model with a maximum value of 150 m*s™' for V,, when Vse<<150 m's™

P [E 37 b 2 1) BCV I S50 8
i Y 2 s L ZEE O ITRRE . . .
; . Va/(mes™") Ve/(mes™) Vipo/ (mes ")
A5 JE R d YE R /m d/m d,/m
1 1 150 464V, <1154
L 0<<d<<3
3 3 150 500 405 Vgyy =789
3 3 150 800 405 V3 =<<789
11 3<<d<<15
15 15 150 1000 231 V<273
15<<d<< 15 15 150 1200 231V, <273
20 20 20 150 1500 196V, <214
20<<d<< 20 20 150 196X V=214
111 15<<d<<80
30 30 20 150 150X V<196
30<<d<< 150,200,300,
=30 20 150 150<C Vg =<196
80 400,500
v d>80 =30 20 150 150XV =<196

BB RAEH AE LS Vi KRB, WA 2 55 10
B

3 HEMTHMEINXRSHT

Fie REFR 1R 9 47 b 28 00 40 o o S, 7E B R AT I
B 4 J2 57 U] ik A L L AR 4 BCV AR R T 5R0A5 31 AH
LB Vao LA BRI 1Y) 5 R R 3 b 28 501, DL 3% 5.

&5 LA H

(DK 4R BCV B8 A5 5 B+ 2 55 D) I 3 [
P FR R A SR 2% 28 b A B LY Vg 143 R
P EE MR E 5 5 E 3 M 28 5 X N 28
AL R AR 3 TR o o, R E 1128 M a
Sy HLRL | H Vi, J B2 150 m/s<< V=<1 125 m/s,
X SEE B .C D E DA 27374

(2) 3 [ B AT v [6] — S 28 50 AR ) 9 SO
KAWAETE Vo 30 B H S 5 38 [ 3 Hb 28 50 % 1z 28 S
MG . DIHL R 123 40 0 ), an & 4 r s o

WA 3~4 i, 36 [ & 37 b 28 1) 5 40 4B 37 b 2k
Mz, H Ve RSB EN S EERL
X IR B 0 R — A H 2 Vi L 35 R 45
G2 5 HE S W RE . LSS E 4 5 b2
S Voo 105 TR (5 3 ] 3 1l 28 500 %F 7 19 Vg0 91 11 1) 1L
H N X EE MR, B TRE LS L2 X
B Vi, 38 Bl 20 51 8 Vieim=800 m/s Fll Vi, =344
m/s, H b BRAEAH a , B, ARSI T IV 263
b i 7 S R RN, RS R ILEK 6.

(3) Fk [ 3 b 2 50 s SC v, B 24089 B0 i /s HL

WA S 2 WX Ve W Bl 3 R f g . il
e, Xt IR A T 5 M S E 7 800 m/s=V >
500 m/s B i BB IRE RN FRE LT, Ve i /MA
500 m/s; 7 V<150 m/s HE % + 25 3 m iy
EXT, Vel /IME R 344 m/s. X HFAE LT
VB /IME X 3 m JE 1Y 7 b 8 55 )2 i Vi i /D
B30 B /N 249 3000 03X R T A A8 U i Y o
SCEE, WA(D) (2) 2B, £ )2 85 U)o
Vo BN R ¢ 1) BT AR BR K U)X - 2 A5 58 U0
V. I 52 1 78 K

YR 1. R 5T LIEH .

(1) 3 Tk B B3 2 DA B B 4 2 8 U0 )k ek
0 [ A BCV #5815 31 3% [ 45 1> 3 b 28 51 % 3 1y
Vet i, 5 AR BT 458 O L B v . 7=
Ak — G B R SR, D2 A B AR Y — o A
1)l FL B , 5 52 2 3 b Jsy Sk DA R B8 i PR 1Y
oA o PR DA e SO BE L AR A TR A b 2 0 Y
SCL I A 2 85 ) ik 38w g3 A B X, 98 il DA AE A
FEREAR KR Y R PR M LA K S b R e ot R Ut
o T E 200 5 DL Ve, R 3 b 50 43 A5 oE Y
5% [ I Mb 28 1) 22 ] 0 P L A S LR R E 1T
K,

()KELE LK E SRR ENER,
DI R RIZHZHUIE Voe L desl, e
SO B R R E )2 B 30 mE )2 W B U1 R S
5 H0E L. X FEN Ve i B, TIE 5
FEREML Lo B flan B ik R)E
1~3 m & A 55 VI3 3 4 5] 4 600 m/s 55 900 m/s,
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Table 5 Corresponding Vg;, and the American site classification determined by the BCV model and Chinese codes

TR EMET IR V.. BCV B 15545 5]

F 37 2k 1) YiihiE s LR EE /m X 7 35 [ R 375 b 28 )
(mes™") Ve WL FE/(mes™)
V. >800 I, d=—0 V30=800 A.B
800=V,>500 I, d=0 Vs30==500 A.B.C
1, 0<<d<<5 429V, <1 406 B.C
5<d<<20 300X V<1125 B.C.D
500=V,.>250
11 20<d<<30 250 Vs <643 C.D
d=30 250<C V3, <<500 C.D
1, 0<<d<<3 405X V=<1 286 B.C
3=<.d<<20 196<< Vgye<<1 000 B.C.D
250=V,.>150 11 20<d<<30 150 Vg3 << 346 D.E
30<<d<<50 150<< Vg3 << 300 D.E
111 d=50 150<C Vg, << 300 D.E
1, 0<<d<<3 34V, =<1 154 B.C.D
11 3<<d<{15 153X Vg3 <<789 B.C.D.E
15<2d<<20 124V <<273 D.E
V.<150
111 20<d<<30 90 V=214 D.E
30<<d<<80 90X Vg3o=<196 D.E
v d=80 90<< Vg30<<196 D.E
rh [E Y Ve KIYE EEMIE

L Ve =800(m-s™)

Lt Vo =344(m's”)

i 150(m's )<V, <1 125(m-s™)

573

e

90(m-s )<V, <300(m's™)

Vi 90(m's )<V, <196(m-s ™)

AZ:V,,>1500(m:s™) ‘

B :760(m s )< Ve, <1 500(m-s ")

C:360(m's )<V, <760(m's ) ‘

DZ:180(m-s™) < Vg, <360(m-s ') ‘

E3K:V,,,<180(m's ") ‘

K3 BT BCV LRI [ 47 2 50T 7 B V0 915 1 A 5K [ 373 M 2 531

Fig.3 Vs according to Chinese site classification and corresponding American site classification obtained using BCV model
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Fig.4 Vg, of site class 11 in Chinese classification and corresponding American site classification
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Table 6 The contribution ratio of Vg, range based on Chinese classification in American site category
E]i{j : m/s
Tk [ 37 Hb 2k 51 Vo 19 38 ] 25 [ 37 4t 25 51 HERE/ %
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