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Abstract: The statistical relationship between shear wave velocity and depth for conventional soil

”»

types (“Relationship Between Shear Wave Velocity and Depth of Conventional Soils”, by Liu
Hongshuai, et al, power function and one-quadratic model equations in Tables 2 to 5) is a national
empirical equation. It has become an important reference for testing and comparing empirical equations
in many regions, but lacks a more systematic evaluation of reliability. Therefore, the statistical
empirical equation of shear wave velocity and depth in typical domestic regions (Beijing, western
Shandong, Chengdu, Tianjin, Changzhou and Wuhan) are selected to test the reliability of the empirical
equation of the national shear wave velocity and depth of conventional soils. The results show that: The
power function model predicts that the shear wave velocity increases with depth, which is consistent
with qualitative understanding, while the quadratic model may exhibit unreasonable bending anomalies
and should not be used. The prediction accuracy of the national shear wave velocity empirical equation
varies significantly in different regions. In most regions, the absolute relative errors of the prediction for
the vast majority of soil types are generally less than £20%. The absolute relative errors are larger only
within 20 m of the near-surface, with a maximum of about 40%. In a few areas, the absolute relative
errors of the prediction are greater than 20%. It is recommended to prioritize the selection of shear wave
velocity empirical formulas suitable for local conditions; When there is a lack of local equations and it is
necessary to choose the national power function type empirical equations for shear wave velocity, it
should be tested and confirmed by the local measured data before use; The shear wave velocity within
the 20 m range is best determined by actual measurement, which helps to reduce the significant errors
brought by the national shear wave velocity empirical formula.

Key words: conventional soils; shear wave velocity; depth; reliability; empirical equation

o X2 A5 AR R 2 B 1) i R Y O R

0
5| NP —SCARCAE + T2 4R ), 2010,32(7) : 1142 -

il 1

BT ) I BEAT TR YRR BT 3 M2 B K 4
Gy Mo M 72 S L o3 M L A0 A ) 0 A AR B S S
He, SEBR AR AR TR ORI B W LR BERE
AR MM T2 e P 2 B AN O 5 A TR ) A8 )
SR B AEAE R AR AT B4R A BE AT 57 U7 4 3 25 st 5
1E T RE TR B B Bl o 22 0 22 38 B RD 2 S5 R R M =
T At FL A AL S E0 D) 0 3 xfE L B TR
JE SR A (R, B U X 7 B M R s S A
BENFEWS AR, TRYUEY D RO I
Gy 0 20 R M 7 3 2 50 G b M 7R S B A
Yy A BT O)BOE . Rt 5 U0 0E B0 R 2 51 R
el P b 2 2 R AR DB 8 )92 R

P N TN R (PN 2 i B S
B D) P 5 MR AR SR A A G IR S T AR
e~y VR 1N $U RSP RPN I PREN U EAL 725 W - BiC RN i 8

1149) v, DA 533 Hi 28 500 RS 43 3 1t 25 03] ) JEL i a2 4
goit i T ENE 2R 5T U0k SRR &
AN AR Ry 4 I ST R A 2 CRL TR AR 4 [
BIUIR R 2 A 27 5 5 A — e 2 3 N 268 A
s N (7 S R e | TN 1 i NN 1 o BN
PN L R w5 NP U2 /A W

DX 11 ol SR e Y, 4 M B 1) O R 4R 50
FOAE b U X5 520 A A R 22 S AR LE 20 %0, K
43 A AE 10 %6 LAPY 5 T ZE AT M b X 7 3 Hb oA 4y
KIEM FHATIRZE N 18% ~51%, [ KT A
17%~41%, Ml K o0 18% ~41%, 1k T
R 22 50k . a3 W] R 0 BY U 5 AT ] A
DX 38l P R A 52 i I PR 25 R 261 R ) . 3 [
A 4 [ 1 B 1) 0k 3 28 36 A R AN (] X o A
JE B T . AR AT A A 2 5 b DX P S 0 e 1



548

BOMK R o RO BR B 2 O

5% 54 &

FR AR BE L S 97 DI Pk 22 30 425X, I, A b B
il 4 1 5 D7D gl e 2 8 % A A 4 S5 1R R AT LAAE
A B B A & BRG]

I AR SCIE AL BT & P SR R N L
DL 6 A DX A 56 4 6 4 0 7 0 i 20 6 v X T
P DU O 41 g B9 7] 90 3 00 RS R R B Ol Y 22
BAXRHEESE,

1 £EMRFENKEZE AR TR RERIT
i

AR
T 1989 4F M1 2001 4F @A LR
25 W T AR S T 2 HRRD Y A B B U0 I Y T ik
R 37 4+ 55 ) 9 5 =500 m/s; HE 3 b 4 BT 1)
P # > 250 ~<<500 m/s; K BT D) I >
140~<2250 m/s; #5585 UI 3 <<140 m/s.
2010 A RR TR W T IE Y AT T 40 4 R Y
P TE YR TS R B K Rt SR £
{14 B 1) 9 3 S BR B F 140 m/s J83& 9 150 m/s; 34
T A H BT Y] 3 > 800 m/s, HiL AT L, 4K
it PR 2 ) 5 U0 U T BRI L o D A o i b
S ) b S5 205 V) TR A AR b 2 )
CHISAPIPURR BT HLIE ) (GB 50191— 93)M ik
i 25 P RDIR 245 25t B U0 3 5 B TR 0% S R SR T
22 A2, 32 LI GERE A B T 8 R ) S 5 U i
AR 20 m U [N, B O3 S R OR B AN
it 20 mo, RV AES (5 S i Y S i L R 4
i 78 2 P T AR H R B L S I B U0 O e B
PRUT T8 B 28 B D) O ol 5 VR (8] 9 56 &R, R BLBR
TR I A AR A L A K L KR R 28 B
B IR o 3 AR DA 5 R TP (B A 1) (R R
BRI (LAY 2) Fll— J6 WK bR B (BT 3) 3 Al A2
R 43 590 57T 43 b 28 S5 RN AN 4 37 i 2 50 G I
MR EM AR EEEA D R A
ALHE IR T ) BY V) e 5 H IR B A e A S DL
GO R VENFE AR T8 H - R HEE R R e 2
. TR B .

1.1

BRI 1, v, =a +bH ; (D
B 2, v, =cH? ; (2)
Bifl 3, v, =e—+ fH +gH" , (3

AU o0, R YT (/o) s H % o (R 0
(m)iab.c.d.e.f g HUGSEL

A3 AT 4 1 B U e 50 A U I R IR S T B
AT D IV 2 b & A A+ BRED ORIV
K IEAR D LE] Bk A EM O Ba+ W+
2 o = K ol o S ) B T 0 (TR s | < B w LU
60,90 F1 100 m, SEA W55 1T 8 55 L )2 JE B B [H .
W T O S P = B AL ) (GB 50191—
IO AR B R VL. SREH L, ZE A
56 2% 2 RE T M b 25 AN TR R ) R 2 5T )
P AE, F R T B 1)U 3 2 50 2 X T R B
FEAS T A B RN A 15 B B g AR 3 b 2 R 4y 1) S B
oK.

1.2 EEEH

R 4 M BT U] gk 7 20 56 8 K LA P L R
2T i 8 A A T oR AR CBE AL 2) il — o8 IR iR
BOAL (RS 3) (H L SCr G T4 A 2 8
VIl ol 5 HE R 1 6 Rl 4. AR SCTE R G T A
P A b T OB 2 RT3 7E JRUAR ST
GBI BB R T I L A0 IV 26 3 b R ) 4 26 Fn R
A3 37 M2 ) A B L) O R S IR B O R th kL 0T S
Fi(RE) S04 B T RLYE ) (GB 50191-—2012)17
B B HERE 09 A X AT T XS L i 14 R,
e K IV 2 2 A O L RO R L
B 25 R 17 B X6 s 3K 25 SR RO B -
BEL 5 o - SR 9 L A] R P A, o % SRS D, Bk L B L
A7 17 TR R 28 2R 8 SRR R B A - A R B
/ISR e W R R N IR I e S D OB TR/
A 25 AR N B 1 - BRI e 1 28 )

B / (ms!)
100 200 300 400 500 600
T T

20

HER/m

30| | o — MMM \&
- BT ME- B
—a— AL 1 K
--m - RIS K
40 | | —o— A2 MK
--o-- M3 M2
—A— B R
- -k - BRI Mg

!
A \
N\
oAl

AN
AR
e

W
shend = \

1 BATXFVRESERXR

Fig.1 Relationship between shear wave velocity and depth for

50

gravel soil



PR AF L H M

- 2 B U] k5 R 22 56 8 3K A T FE PR IE AN 549
BIYIPGE / (m-s™) BIIE / (m-s™)
0 100 200 300 400 500 600 0 100 200 300 400 500
0 T T 0 ~ \I.
a B b, ##
10 b
10 -
20 |
- 20 S0t
K“\f K“\é Eoy b
= 5 -~ HE-TR
el — M-S \- B0 l|— - mmsE | !
0rF e wle- bR |\
—=— B 120 —n— B 1%
--m-- BEIRI3 1 KI 50 H -ome-. fEEI3 KA \
wh| ™ AL M2 \ \A — Y e Y
-- -~ A3 1537 e --e-- RT3 [ \
—A— B2 £9300 ). n 60 1 —a— feum2 sttt v
--A-- A3 ANy A HEEIS A |
50 70 -
BIIGE / (m-s™T) BIYIE / (m-s™!
—100 0 100 200 300 400 500 600 0 100 200 300 400 500
T . T 0 A \I\C E.
o hiip \% 3 d. 40
- - - HHEE- TR
— - — -t
30 M - 1B 30 -
—a— B [ ---- WUWE-FR | L
£ --m-- BIR3 1 K £ — -39 \ \
IS —e— D MK 5 WU fE- PR % g
|| --e s M & —u— R IR \
—a— U VA -omo U3 IS -
60 || --A--. jEH3 [V KIZHL 60 || —e— AL K7k & \_ s
B2 437 b --e-o BUHS \ &
A3 Aoripit) —A— (R VR A .
) S HUES VRS >
- U2 9t \ AN
a’ HAI3 R4y p I
90 - 90 ' L%
BV / (m-s™)
0 100 200 300 400 500
0 —E -
\\\ o By
30 |
- - - - TR
£ — - — B
g;*j M- PR
& —a— (A 12K
--m--- A3 1K
60 || —e— HiZI2 1K
--@--- fHAI3 K
—A— B VA
A B3 VS
R 4t \
B3 T4 A
90

B2 mEIHIKESERXR

Fig.2 Relationship between shear wave velocity and depth for sandy soil
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silt soil
BIY)E / (mes)
0 100 200 300 400 500
0 s B L T T
AR a MRS
AN - DT LR
30 -
- - -~ HTEME- TR
B — = M- |
= M- B |
= —a— B2 15
--m-- B3 1S
60 - | --0--- HUH2 1 2t
—eo— M3 MKt
--A--- JERD IV 2K
—A— 3 VAR
BUH2 R0
B3 Rt ) Akn
90 . NN
BIYIGE / (m-s™)
0 100 200 300 400 500 600 700 800
0 Rt T T T T T
2 N —— - BGHE-
. , — - — M-
R - R
A AR —m— B2 15550
AL\ R - m-- BUR 1
30 A \ —e— MM Mt
LA -- @ fHEI3 A
£ RN —aA— B2 VA
S LR R B3 VS
= BT U2 T4 bty
A T BU3 R 5
6oF __m ' D
- ' '\\A\
' \,
Il \.
\ b &t
90 .

4 HELHIMEESERXER
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Fig.10 Relative error between predicted shear wave velocity
and measured shear wave velocity of Chengdu area
empirical equation, national empirical equation, and

code equation
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Table 4 Recommended model of conventional soil for Class

Il - site in Tianjin area

TR R HEAE A A B
ik v, = 54,183 H 0490 0.853
" bR vy = 56,129 H 7 0.808
i v, = 56,023 H%'7 0.910
bRk e vy = 54,148 H 77 0.930
s v, = 79.870 H -39 0.535
bR v, = 59.843 H 62 0.714
IV
it v, = 40.015H %554 0.956
bRk e vs = 49.198 H 494 0.913
iRy v, = 60,162 H 456 0.768
was v, = 56,989 H 47 0.785
Vi Vix wmE v, = 53.199 H-188 0.913
WAL+ v, = 53.607 H478 0.926
it v, = 66.322H % 0.902
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Fig.11 Relative error of Tianjin area
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Fig.12 Relative error between predicted shear wave velocity

and measured shear wave velocity of Tianjin area
empirical equation, national empirical equation, and

code equation
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Table 5 Recommended model of conventional soil in
Changzhou area
R3] iyl WA
b v, = 70.670H %44 0.902
b vy = 92.095H %377 0.848
BT E - v, = 80.261H %110 0.846
it vy = 94.676 H 37 0.927
ik v, = 121.367H 38 0.915
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Fig.13 Relative error of Changzhou area
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Fig.14 Relative error between predicted shear wave velocity
and measured shear wave velocity of Changzhou area
empirical equation, national empirical equation, and

code equation
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Table 6 Recommended model of conventional soil in Wuhan

area
R0 T A 5 B
MRS+ ve = 91.300H 0318 0.725
i+ v, = 118.200 H %23 0.820
it v, = 116.400 H 21 0.788
H b vs = 98.770 H 282 0.806
i v, = 79.080 H 0360 0.836
s+ v, = 66.540 H 04110 0.631
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Fig.15 Relative error of Wuhan area
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Fig.16 Relative error between predicted shear wave velocity
and measured shear wave velocity of Wuhan area

empirical equation, national empirical equation, and

code equation
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