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Application of non-contact testing technology in model tests on press-in piles
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Abstract: Based on the digital image correlation technology, the displacement information of the soil in the model pile tests is
obtained without marking and touching the surface, and the displacement laws of the soil is analyzed. The calculation program
is compiled by using the MATLAB. The soil displacement and its change at any position and at any time in the tests can be
extracted by calculation. In addition, the soil displacement caused by different pile types and different diameters is dynamically
analyzed, and the displacement trajectory of the soil is fitted. At the same time, by setting up a local camera, the disturbance
layer at the pile-soil interface is observed and analyzed. The study shows that the horizontal displacement of soil increases

gradually to stability during pile press-in. When the diameter of the pile is the same, the soil-squeezing effect of the square pile

is obviously stronger than that of the circular pile, and the difference between them is more obvious at the deep depth of the soil.

But when the discharge volume is the same, the difference between the square pile and the circular pile is small. The thickness
of the disturbance layer is about 5.7~8.6 dso and the soil in this layer moves downward when the pile passes through, the
displacement of the layer gradually decreases.

Key words: non-contact testing technology; press-in pile; soil displacement; pile-soil interface

—_

o 3 5

it S AP A X R — e SR VR 9 ZUR B (7
e MR 7k . DU R oA A 5 ] Bl i
MEAEM, —r RN AR S, B Jrie
SR B AR, M. Skt T 2
FU AR, H TR 2 2380 i R DO B 1 2L
RTfE T KRBT, TR s s, S
EERR T AR i SR T W N A AL I e

FERAR A BAR LUOEH . RSB N IEA,

TEA R AR R G OL T, SRIPIER IS5
SR E . AL TSR, nr Ll 2 B
BHIRE AR (digital image correlation, DIC) X
T AR FE I AT AR A B o 5 53 23 DR F AR
TR LA b bR 5 A B IG DL kAS 2115 21 L AR AL F%
Yy, AR XA T 7R B N B E bR id . A

EE&WH: LTERRYELTIH (16ZR1411900)
i EER: 2020 - 06 - 03
#EE1EE (E-mail: ye.lu@shu.edu.cn)



HF 1 %

B, A ARSI ARAE AL O 6 (K R 209

K F TR UG IIER A (particle image velocity,
PIV) HARE), SRHH I3 B A0 FAT BT E (i A AR 28
I RGHAT RS, (Bl TEA ARSI, BAAE
AR R SEZ BRG] S50, FHIRHF AN [FI AR AL
AN A HE R ARFRR F AT EAd = A a6t bl sl
Db AR, LUK S AEAAR BARH, AL TR
JEEGER BTN X, 1% DX, R ] LS
S BT UIR I A R A A AT Y, (HEY
SEFR FR AT 7 AR (R A B XU I AN 52 4 AH A o

#£T DIC HARJRHE, @it MATLAB 84 H 174
HTHE R, R A R A AR P R S AR T I AR
KR TR RONEATREI T SR PIV &
SR, RRABRETELH . FARAE R, @ikt
A DL S 50 R v B A AL B AT AR IR 220 PR AL AR
tb, FEHA LSRR RERU LA PEE. RAX—
G EREN ZHTH T CRFERER., AFH
HeLAARRD AR BT T4, [F XT3 Y)
PLsh XS R A, 72 B ke s, AR 3 T A RLAL
FEII R o

1 RIEHR
1.1 RIWEE

B R TR R P R B, BRERGR
R E—HRIARNL SR04, AR R ——
FARA (ImX1mX1m). MERSE. A, R
56 Jok A5 mp R FH v v O AR AL A0 A R AT %00
ST FE BRI 2 T Kb 22 2R A 5 A5 Sk i ST — - L B
IS E RIS L. MR RA BNRE N 450 mm, B
NIEFEA 2.5 mm/s.

1 RAZEREE
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Table 1 Information of model tests on press-in piles

, , WEA MM Ebse R
Lo BEA D/mm BEIC ) /(mm/pixel)
JY-1 [ A 50 180 0.557
JY-2 J7HE 443 180 0.563
JY-3 J7 Bk 50 180 0.571
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Fig. 4 Horizontal and vertical contour maps of soil displacements at different depths
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Fig. 5 Horizontal cumulative displacements of measuring points at different depths at 1D
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Fig. 7 Horizontal cumulative displacements of measuring points at different depths at 3D
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Fig. 8 Soil displacements of pile-soil interface
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