e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

VURHERI AR5 W IR BT

£, REE, #oth, £, K R

A study of the strain characteristics and internal force nonlinearity of anti-slide pile
REN Qingyang, ZHAO Mengyuan, XIE Zhongwei, WU Xinpei, and CHEN Bin

TELR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202004034

LT RO H A R

Articles you may be interested in

TR 3 i R A 2 5 R AU AR R I T 5

Model test of anti—slide pile with micro—crack repaired by prestressed anchor cables

JE BV, AR, 255, TR 55, ZRRhh, SR, R K SCHbTE TR HLITE. 2019, 46(4): 104-111
RIS AT -HERREEF 32 1R T

A study of the deformation of anti—slide pile and pile—plate structure in large landslide

I RIZE, PRk, SBTEME, MPE, 2200 K SCH BT TR, 2021, 48(2): 125-131

PR FROIR S AL Y 7 AR R RS

Model tests and theoretical analyses of buoyancy in saturated soils during the ultimate limit state of up—-lifting
FEE T RH PR, IR, ARIRGA, (I K SCHLER T AL 2019, 46(4): 90-96

T R TR AR IR AT 5T

An experimental study of the displacement characteristics of dry sand under dilatometer penetration
PRI, RKT, M, Bk, XU K SCHL T T AR 2021, 48(3): 119-125

B TOCEAL ER 1) 1 TS ASIE K252 J1 A5

A study of deformation and stress of geogrids based on optical fiber sensing technology

XIEEE, KA B, MR K SCHb BT TR . 2019, 46(6): 119-125

T8 A1z sh Py B R AR BRI S

A study of the similar material characteristics of fragmenting rock mass physical model

T i, SREE, ML SC, RIS, X038, XBEILAE, 520, TREE /KOS TREHBJT. 2021, 48(2): 132-142

KA ARS, B LR E


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202004034
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.14
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201911032
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.12
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202008046
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.06.16
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202002024

Vol. 48 No.2 FRK o TR %485 52
Mar., 2021 HYDROGEOLOGY & ENGINEERING GEOLOGY 2021 4E 3 A

DOI: 10.16030/j.cnki.issn.1000-3665.202004034

PUBTEN THRIES N TAE & R

fEFHmY R E, M, AR R
(1. WEHRABEILRRARELEEHT, T/X 400074;2. ERTARF LR IRLFR,
FJ& 400074;3. TG & B RAAE BN ZITHRE, & HT 530023)

TEE: HERITPUI AR SC R o ) 5 AR T (8] (9 MUAE, BRI AT A AR A T AR SZ I L AR | AR e M AR AR AR, S A B A R R
YRR ALK B, 456 MATLAB 4806 4 5 52 90 DA 2 181 7 A8 0 B50HE BT B P8 B 43 A7 (oK A o 4T LU R AR RO R #4510 5
[R) T 8 4 A S TR AT < TR 19 0 9 T I A% . W B 540 | B9 ) S BR B, Ar M BT A I AR AR 5 9 AR A . R SR R
WA : BRI 508 BRI 28 A5 4 T B A AR Y B 4 = B, BSR4 B | TR E - R -9 A e IR I BE L 7 e PR - A B R
WrBr. ARIFRB B — . ATt T 0 2 M A i Bl Il e, AR B TRT I AR L WE B S L 32 A B BT ) KB  ELE /MW
A (L (E 20 R IR 1 1% ) o TRBE + 7 244K 7 Jot IR 9 B I A48 | 5760, B9 g . 2 B R i e 0 3 e R - 4 108 3 o
BB A BTy PR RARLR MR, AR B R U A S BT IR . BEE B AR O B BTN, SRR AR |
K, T B S0, BB IR B A B K 2 109%, 35 R 1S K 24 3%, B T30 24 20%; AR F SRR gk, A6 BRI 4R B A A N I
KRB ERAR, I KRB K L 2%, I KBEEHK Y 1%,

KB : UL BB, 0400 R RAIE; ARt o0

FESES: U213.1 HRARRRRS: A YEMHES: 1000-3665(2021)02-0114-11

A study of the strain characteristics and internal force
nonlinearity of anti-slide pile
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Abstract: This paper presents an investigation of regularity between the internal force and deformation of anti-
slide pile under the actual stress condition, places its emphasis on the regularity of force characteristics,
deformation and stability of pile body under the interaction between anti-slide pile and soil. Based on experimental
data of large physical model tests of anti-slide pile, and fitting the data with MATLAB, the solution from the strain
data of pile surface to the deflection diagram of pile body is realized. The regularity between the strain
characteristics and internal force variation of anti-slide pile are analyzed by comparing the strain of pile surface,
bending moment of pile body, shear and deflection in the two conditions: different loading conditions under the
same pile length and different pile lengths under the same loading condition. The results demonstrate that the
working stage of anti-slide pile under the condition of monotone and cyclic loading is divided into three stages: the

uncracked stage, concrete cracking-steel yield stage and steel yield-pile destroying stage. Under the first and
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second load levels in the uncracked stage, the stain surface of pile, the bending moment of pile body, the shear

force of the load section and deflection appear smaller negative values due to the slight rebound of the compaction

pile body of the soil, and the absolute values of the smaller negative values are about 1% the values at the pile

destroying stage. The growth rates of strain, bending moment, shear force and deflection of concrete cracking-steel

yielding stage are obviously accelerated. Strain, bending moment, shear force and deflection of steel yielding-pile

destroying stage show nonlinear growth, and the failure modes of pile body are all bending and shear failure. As

the length of the free end increases, strain and bending moment increase by about 10% and 3% at the pile

destroying stage, while the shear force decreases by about 20%. Compared with the monotonic loading, the

maximum bending moment and maximum deflection increase by about 2% and 1% respectively under cyclic

loading.

Keywords: anti-slide pile; model test; internal force distribution; strain characteristics; nonlinear analysis
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Table 1 Measured parameters of the model soil
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Fig.2 Three-dimensional model of the test device
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Table 2 Schemes of monotonic and cyclic loading of each test
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1.6 m 1.8 m 20m 1.6 m 1.8 m 20m
1 0~6 0~6 0~6 0~6 0~6 0~6
2 6~12 6~12 6~12 6~12 6~12 6~12
3 12~18 12~18 12~18 12~18 12~18 12~18
4 18~24 18~24 18~24 18~24 18~24 18~24
5 24~30 24~30 24~30 24~30 24~30 24-~30
6 30~36  30~36 30~36 30~24 30~36 30~36
7 36~42  36~42 36~42 24~18 36~30 36~30
8 42~48  42~48 42-~48 18~12 30~24 30~24
9 48 ~54  48~54 48~54 12~6 24~18 24~18
10 54~60 54~60 54~60 6~0 18~12 18~12
11 60~66 60~63 60~66 0~6 12~6 12~6
12 66 ~72 66 ~ 69 6~12 6~0 6~0
13 72~78 12~ 18 0~6 0~6
14 78 ~ 84 18~24 6~12 6~12
15 84 ~90 24~30 12~18 12~18
16 90 ~ 96 30~36 18~24 18~24
17 96 ~ 102 36~42 24-~30 24-~30
18 42~48 30~36 30~36
19 48~54 36~42 36~42
20 54~60 42~48 42~48
21 60~66 48~54 48~54
22 66~72 54~60 54~60
23 72~78 60~66 60~ 66
24 78~84 66~70 66~72
25 84 ~90
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