W42 % A 6 W oE T B ¥ i Vol. 42 No.6
2020 £ 11 H CHINA EARTHQUAKE ENGINEERING JOURNAL 2020, November

X it A XSO o T 108 WG, 25 8 JB A JBT o AT X i 9B ) BEL B 330 43 BT 0. b 7R AR 24 4R, 2020, 42(6) :1579-1589.doi: 10.3969/5.
issn.1000—0844.2020.06.1579

LIU Jinglei, L1IU Hang,XUE Xiaofeng,et al. Test on the Dilution Effect on the Rayleigh Wave of Row Piles in Homogeneous
Medium[ J].China Earthquake Engineering Journal,2020,42(6) :1579-1589.doi:10.3969/j.issn.1000—0844.2020.06.1579

15 53 9 Jou R HE A X 3 ) 52 Y BRLBR 158 43 A

%) %%1,2,3 , X AR, ﬁﬂ%%l,z,z , X A 1203
LWL AR T RS it 5 h0 e 5 5280 L WL JK % 10 0750005
2. AL ES TR £ A TR, Wb 5kE 10 0750005

3. b4 FE V4 b IX 32 Al S E TR B AR A G, WL SRR 0 0750000
WE: ALBLEIRBN T A LH ZEFEXANLF R R L FAT)T — L kS
AT 38 ) 38 3 SUHE RS R 1 R AR IR B 09 AL, SRR AR AR AR AT A VRS AR e LR, P Ak )
VABAHE A AL P B 3R L SR K AE K 5 Ok K 09 WL AR 69 3G 2 A AR AE AT AR 18] R AR IR B e 3R L R B AL &4
FRAEM BB AR, HIEH 0.691~0.781 W9E B AR, & S L @ EAL T FE 4R E
I MG AR A AR alE R, S AR IE L 0k K e e A2 0.34~0.42 B, HEAT AE 18] VA B HE
B A AT 1, B R A AR R 3h A 3% vA B SR I B s A AR 04 3G e 7T $R SE AR 4G [ 3k 2R L ) B
FAEIE L P K O VAL e AR AT AR R] 09 A B R A 8 09 3 e s IR R BB 69 3G n 2 AR A AR 49
TP BRI R A RRIES K KA IAL GG 3 Ao  AERT 09 A, AR T 0.13 A4, 4 R AU EAL T
0.068 £ &, mAEey A, JAEIKT 0.108 £ 4, @K A RIGIE (2GR AT EE D,
XA WA BB A AR FALAE T — LA
RESES: TUL3S XEKARERD: A XEHS: 1000—0844(2020)06—1579—11
DOI:10.3969/j.issn.1000—0844.2020.06.1579

Test on the Dilution Effect on the Rayleigh Wave
of Row Piles in Homogeneous Medium

LIU Jinglei"*®, LIU Hang'**®, XUE Xiaofeng"*?, LIU Jie'*"

(1.Hebei Key Laboratory of Diagnosiss Reconstruction and Anti-Disaster of Civil Engineering s Zhangjiakou 075000, Hebei s China ;
2. School of Civil Engineering , Hebei University of Architecture . Zhangjiakou 075000, Hebei s China ;

3.Hebei Innovation Center of Transportation Infrastructure in Cold Region, Zhangjiakou 075000 , Hebei , China)

Abstract: In this study, we used an outdoor testing method to draw a two-dimensional contour
map, and we normalized the wavelength and double-pile variables to analyze the vibration of the
surrounding soil when a Rayleigh wave passes through a double pile. The results show that the
vibration in the soil strengthens between and in front of the piles, with the greatest vibration in-
tensity in the soil is between the piles and at the pile angle. Increases in the ratio of the pile length

to wavelength strengthen the vibration of the soil between and in front of the piles, and also im-
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prove the vibration-isolation effect of double piles. When the ratio is in the range of 0.691 —

0. 781, the variation range of each point is gentle. An increase in the pile spacing causes double

piles to lose their mutual influence. When the ratio of the pile spacing to wavelength is between

0. 34 and 0.42, the A, value of the soil between, in front of, and behind the piles approaches 1, i.

e., there is no vibration strengthening or attenuation. Increasing the pile diameter can improve

the vibration-isolation effect of double piles, whereby as the ratio of the pile diameter to the

wavelength increases, the A, values of the soil between and in front of the piles increase slightly.

An increase in the distance of the vibration source strengthens the vibration-isolation effect of

double piles. As the ratio of the vibration-source distance to the wavelength increases, the A, val-

ue of soil in front of the pile decreases by about 0.13, that between the piles decreases by about

0. 068, and that behind the pile decreases by approximately 0.108. The vibration-isolation effect is

also enhanced, but the amplitude of this enhancement is small.

Keywords: Rayleigh wave; outdoor test; homogeneous medium; contour map; normalized parameters
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Fig.1 Test equipment
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Fig.2 Layout of sensors
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Fig.3 Rayleigh wave velocity test
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Table 2 Pile length conditions

THHS K /em  BEEE/em AR /em JRWEHE/cm
1 40 18 10 100
2 70 18 10 100
3 100 18 10 100
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Fig.4 Two-dimensional contour map of length of double pile
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Fig.5 Linear analysis of A, value and parameter L of each sensor
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Table 3 Fitting curve of A, value of each sensor with L value
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1 A,=0.101InL +1.47 9 0.892 0.666
2 A,=0.162InL +1.61 9 0.811 0.666
3 A,=—0.183InL +0.442 9 0.806 0.666
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Table 4 Pile spacing conditions
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1 70 18 10 100
2 70 36 10 100
3 70 54 10 100
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Fig.6 Two-dimensional contour map of double-pile spacing
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Linear analysis of A, value and parameter W of each sensor



%42 % 5 6

X 5 6 252, 349 A I3 P HE o8 B 35 £ BEL I 58 60 43 B 1585

W B FEMIKT 0 =0.05, FALIER M A, HE
W EA LS M Z 3% 5 Brsil.
£S5 BHEBBEMEWEZLONSHE

Table 5 Fitting curve of A, value of each sensor with W value
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T LA 5

1 A,=1.34—1.54W+1.87TW? 9 0.820 0.666
2 A,=1.50—1.82W+1.99W? 9 0.830 0.666
3 A,=0.605—2.73W+3.76W? 9 0.706 0.666

M 2% 5 AT, 4 T ORI AR E R B R S K F il
{8 R .- AT LB b S5 W 4545 BB AL (B Rl %
W BRI

BB 7 AT, 1 2 fRIRAR 0 A, [HEEE W E R
T U /N o T 2 R AR o A 3 5 R, b P (] B8 )
BEFT A HR 3h i 52 m B R AR, 2 W fE B i 3
0. 320~0.430 3t [l P B, G il 4 9 34 X807 22 01
B A, =1 KHE.

2EABIRAR A, HIFFEBEE BERBE S8 W 1Y)
HET0 T AR 24 W (E RSN E] 0.399~0.421 BYIE B
BE A T T A, = (I ~1. 1) MR E 2
M) F) A FH B AT 2%

(a) 1125 cm

3E AL IRAR M A BBt WAL (14 3 0 1 i, 3
Ut B UURE 7 o, e 20 SR i 25 0 [ 86 2 50 W %) 348 i
REAR  F H 24 W (B B4 3] 0.328~0.433 K7 Bl 4
BF, it £ g, A, A 1~1.1 i3
P o BURTE A 2 25 B AR BRI AR AR

LA MR 6 B 7, YA A BE K 5 0.34~0.42
PR YL R DAY B A 55 0 =2 1 R 5 ) A 1 R R A T 2
BE] BERTSEARAEAE A, (HIS K E 7] ot
RAAETE AR AR
3.3 HMRSHTARNRI S

R T RIS 22 A A A Ak B U G o A A £ P AR
UL B 18 ~ 3 5 AL AR I A8 £k, X AE K A ] R L R
TRBE R A T HEW K 6.,

*6 HMAIRZH

Table 6 Pile diameter conditions

THGY  BER/em  BERIEE/em  BERE/em R/ em
1 70 18 5 100
2 70 18 10 100
3 70 18 15 100
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Fig.8 Two-dimensional contour map of double-pile diameter
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Fig.9 Linear analysis of A, value and parameter D of each sensor
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Table 7 Fitting equation of A, value of each sensor with D value
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T.H A Jr

f R R
1 A,=0.04InD+1.50 9 0.827 0.666
2 A,=0.02InD+1.51 9 0.783 0.666
3 A,=—0.048InD+0.371 9 0.829 0.666
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Table 8 Source distance conditions
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