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Model tests on settlement of single pile in loess under long-term axial cyclic loading
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Abstract: The settlement of a single pile under long-term axial cyclic loading is different from that under static loading. To
study how the pile-top displacement s and displacement amplitude p. change with the number of cycles and to analyze the
development model of pile-top cumulative displacement under cyclic loading, a series of single-pile model tests on loess and
saturated loess are performed. It is found that the static bearing capacity of the single pile in saturated loess is much lower than
that in loess. The test s = N curve of pile head under cyclic loading in loess and saturated loess can be described by power
function. With the same load size, the displacement of the single pile under cyclic loading is lower than that under static loading

in loess. The cyclic displacement ratios (ratio of cyclic load displacement to static load displacement) are mostly in the range of

loess, and the cyclic displacement ratios will grow with the cyclic loading ratio in a linear rule. The single-pile displacement
loading amplitude and soil properties.
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0.6 to 0.8. But the displacement of the single pile under cyclic loading is much higher than that under static loading in saturated

amplitude under cyclic loading in loess is obviously higher than that in saturated loess, and it is mainly because of the cyclic
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0 3

N,
Bt m R Al e (AN R, R B T R
BEFE AR ) R 2 TIPS G ) 2 A, AR 2t
SRR IE H BT R R S ) B AR TR,
IREE A AT 2 2 B . M R T

A8 I EAT BRI, SR TR AR AN A

A AT R[] A A0 25 20 e [ A A i 2 1 T
EE AR B, IR SZ LA T SR IR AT 2

RHERERGUCRRAFPEREAT TG, XL AR
A AT B A T RERE (0 RS S A L I

EEWR: HEXARFEEETH (51268030, 41262010); KiL2%E#H
FRIHT AR TR E (IRT1136)
ks AER: 2014 - 07 - 22



552 a5 oE L OB ¥

2015 4F

RS AT WO S BEL T A 25 T,
Polous!™ i I 45 D R -2 A JRHEAT T AR 4 28
PR BRI HTR TR 3K
PR N BESERT ST N OGTE ) 1) . OPRFAGr 24T
BEFEAE A+ 5 W A AR A A 5
OB R TR

M e AU I ARG ST T K ARG B A
BAE T ol Bk A R IR S AL RS IR Ak TR AN
DR AR AR A Bt . 2 2SI R -
HH R AR EAT S IR N U T AN R A 2
ZAF BT BB A RS IR, U5 T DUk
M2 A TRl E e K5 R T N0/ BEL LG 4%
T AR (K 8 1) HS AR PG A T R, S 1
Kok AFAE— B NRAMEAATEEL, AL
NFAZAERS, AR S ARDCFFEANBEIR A3 . B
Py B P LU A48 B Ay 2 E R BEREAR AL Y
PRI T TR IR P B T AR KOS 2 R o
BEAE I 7505, a7 AR P S AR 8 D7 2
TEWAE o XL T T2 P AR TR AL il 2 ) i
THAEM I FBAT B N, A AR B v R AT
RPN EE i e R X R i Y o P i e
XA A YR A AR PE AR, R A
FWBEH, I, 2ea R B o) i st
WS o — T3 i T Z A IR A B R A
DU PERTA, 5 SEWERLCRFILR, Remagity)
HIIRBCIRAS -

FEUMERIRE S, R E 2, BB D,
iz A B ) AR AT R ARREG PP IR I
OB S /S BB BRI 28 TR (2000 YA
A1), KA B RO BB RN HURL S (250 X
Zidn) UYL R E, AT RO BT R0 HE R B
Z o HAERIRAK 2 R L SR LA
Rk b PRI D, JEI ARG M PR BRI 3
LA REAT AR R RS W B e L. e LD AR,
Y EAT BT (RN R SEREA T 5 b S R B v P
[ O FA A BRI T, XS H b 1 A A 2oon) o
AT A AR CRER PR R, A A B  Hr
R SR

1 EENKIEE 4
1.1 RERIGRE

TG AT ST R 80 em X 60 cm X 80 ecm (W14 1
PR, RSN RE ZE RN B LI AR P FRe 1T 1, SRR AR
JE 1 em, FRIADGH, BENEHE L AR o6 2 B A W1
FEMEESR,  FFReA s/ NaRae (R Ry, AL fE

VU REAT T BiKAR B . [ BRI AT 8%
JIRSOEFER . R IR R AR, KA 1 om J2
PR s, IR EN U IR 2 PR, 4R
160 mmX 88 mmX 6 mm L FENIEPERE ML, T
W5 R I1RE 4 i ©32 kAT ER

B REERR AR

Fig. 1 Model slot and counterforce frame

| 840 ¢ 32K FLIRSUN
gl] o

o0 70 o0
8 [o)e] 6 3 o 0 o &6 |00
d[o 66 e 6 6 6 [0 LR
St1lo o 00 o

220 220 %
705
2 °
RoF8#4i: mm

B2 BHXRHARTE
Fig. 2 Sketch map of portable counterforce beam
K 3 AR RGOS R, R RS
In#EE . BERAE 3 AR, I oA
TGN AR 5 R A MU K.
SANAREN . RG TN, 2 RGN RGER
BT T, WA AR 15 5 R A48 R0
FREAT Y, BE i D AR A TR P &, |
ERERSRST ) AP iUk i AW
QO =yoViP (D
A, O A ATE (ND, y B LR S Ek
EEBl R (N/KPa), o WL R A1) 1R ) 42 7l 2R 2
N, VORI ZI RS S (V), PSS
(kPa)o 5 A Azl P AR S B 7 2B A DAl
AAC I AT 5, SEBLAMH i A 38 5 S 2 Ind8dss
Hl, BETTICRE A SR RSB 103 5 AR AR



53

SO, A R R AT AR LT S S O PR IR T T 553

F1ELIRIGINETHYIENFESE

Table 1 Physico-mechanical parameters of loess and saturated loess
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Fig. 3 Schematic diagram of apparatus in model tests
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Table 2 Schemes of model tests
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Fig. 5 Waveform of cyclic loading
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Fig. 11 s - N curves of cyclic loading tests (saturated loess)
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Fig. 15 Curves of cyclic displacement amplitude
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