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Model tests on nonlinear vibration characteristics of single piles with different
length-diameter ratios under lateral loading in sand
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Abstract: Soil nonlinearity around the pile becomes significant under lateral dynamic loading. Several laboratory model tests
were conducted to investigate the nonlinear behavior of laterally loaded piles with different length-diameter ratios in sand, and
to analyze the influence of loading amplitude and pile's length-diameter ratio on the nonlinearity. Test results show that the
higher load amplitude leads to much stronger pile-soil nonlinear interaction and lower resonant frequency of the pile-soil

system. The resonant frequency of the pile-soil system as well as its attenuation rate is negatively correlated with the pile's

length-diameter ratio in case of the same pile diameter.

Key words: single piles; model test; lateral vibration characteristic; nonlinearity; length to diameter ratio

0 5l
Ak, M EEXET @Rk E, i,
T )RR I H AT 2, anis ity My g B XL,
P LA 22 R A SRS AR, AR IR A
Heal, AR ARG L, HTAEREDES, B
7 BB AT AN T AR AT AT R, Hb
AT B AT B A A E L AR A B e EH T
WEIES = AL W B I B D AR LR e R, 5 AR X EE T i
b AR, RSN SRR SK T, 200
SRR B) J0ar 8 N RSN RS TR N3 T o
HHET, 7EAF T AEZR AR BAE A s F e 11
W72 T3 /7 Winkler HIJEREH . Nogami 2514
T Winkler %, RHE ) p -y &EREH T 0
B BE A FTFEE AE ) g ) 3 (¥ I 4 77 7255 Bl Naggar il
Novak? i i BNWF #5!, RIELPE Winkler Hi%E%2
B, ¥ Hazs H T pE AL R 4R 3l 73 AT : Boulanger
s BIE JE AT (1)) BNWE B [ Ll F3e i3 )y

jillf3

BNWF #5284 J ok — EL U FH ) APL ARG ) p - y
MeEIE A8 p-y hek; BEJS, El Naggar Al
Bentley ™ 7E J5U47 (195 1 BNWF JEfit b, 38 5 o b s 7Y
R 45 AT S, 1520 T A0 153 RECHIFE e &
i RIEA .

IRHIFST vk AR e Ak, (R AR A 1
SRS T B R A TR . 1 TS
PP AE PR A R L B B L B AL R A s,
BAE I AT ATAE M LIRAG FAR A5 R . ARG e 8
IRGF AR BRI 25 A, AT BT LB S0 4, ol
AR T H AN 2 5 B (e BB T AT
T REMIBIFT . Gle 2R AT R 2 BRR 5 sz 7
ZAEBER BRI, I F B v A AT T %)

EE&MB: BHEESEMU KRS (<9737 %D HE
(2012CB719803); [HZK AR FHLINH (91315301)

Wi HEA: 2015-03-26

*HIEE



58 a5 oE L OB ¥

2015 4F

tt; Manna ZECUR R FORZE RIS AR R TS T
FABE RV BE L A MR AR S E N R Ze k3 ) kf
P Goit 275G JEl e BEALR KR T T Ak L G R LA
M JE b AR R AR S M0 B AH ELAE ) ERL 7 R 5
Lombardi 23R 4 A BEARSR BB ST T /K V- Bhfr 4800t
FABESEA A AN e, 3 R BT R AN [A] R AR A
L PR AT 280 A SR AT 1) i 5 (o] phy 2 gy 2
SR FH 2 BRGS0 BT R HERE (1) SRR P 1R AT T 1t
FE, AT T BRI MR s . AR, ORI
I IE 2 b T /NN ARG, KA T () S T
G, HOO AT AL 1 i LR e = A 5T

ASCI I 2 R S AR - B AE 7K P
WA T AREEEE, AT T ARSI KAR L
SN PR K AR MR SR PR R e, DA 7K 1)
B AT BN B FRAERR PR 23 BT R AR EE PR AR

1 REAE
1.1 KR

TEKPARSTARAT 2L F = F, sin2nft fER R, HEH
AREEIRB o DRFFIARATEIRAL Fy A2, [ € 78
AP T 0 3k B2 A SRR A A AN [T IR AR f AE JH R E
TR PR O3 82 M 132, PR A A 2349 S A T PR A5 B2 W
HURT A B S RS R ih 2, LSRRI T T
FAh £ 2 AT B TR AR, RTINS PR AR A
AR S A1 BN A, AT DAl st i O 5422 )
1.2 wETREYIBRE

JE S R e R g e AWV 1 O R
p=1390kg/m’, W LEE jc=0, EHEMp=34" .
ARSI L G IR U 2.67. IR EE Ll AR, 2
YRS, 10 om T T — IO R
1.3 =B

RYREANRIG S E T 3 P HE IR, 4
BN 3 MRAHIRIAEAR . AN RIRE A A SRR A T RS A TR
WIFUEATEANF THL N SRR S P 324k
. 3 AR 10 20 (K BEARILL IR AT, K
W6 T FTB R BEAT RS Hn & 1 PR,

F1 REESE
Table 1 Parameters of model piles
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480 32 15 ABS 2 0.05 0.1
640 32 20  ABS 2 0.05 0.1
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Fig. 1 Instrumented model piles
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Fig. 2 Model box and pile arrangement
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Fig. 3 Test arrangement
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Fig. 4 Displacement-frequency curves at pile head
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Table 2 Resonance frequencies of piles

100 120

prg PRI OUREE g srton

1 50 —
3 45 10.0

1 5 40 20.0
10 34 32.0
15 30 40.0
1 44 -
3 40 9.1

2 5 36 18.2
10 32 27.3
15 28 36.3
1 40 —
3 35 12.5

3 5 34 15.0
10 31 22.5
15 28 30.0
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Fig. 5 Bending moments of pile shaft under resonance
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Fig. 6 Load amplitude-maximum bending moment curves of pile
shaft
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