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Abstract:In order to study the load transfer pattern and the bearing capacity difference between the open

test pile and the closed test pile in the static pile sinking process in the cohesive soil, the method of pre-
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embedded sensitized micro-fiber grating sensor is adopted in this paper. In the foundation soil, a
comparison test of the bearing capacity of the test piles in different pile end models was carried out. The
variation of pile force, pile end resistance, pile side {riction resistance and pile axial force was measured.
The testing results show that the fiber Bragg grating sensor can monitor the pile body stress state in the
pile sinking process in real time; the pile bearing capacity and pile end resistance of the open and closed
model pipe piles all increase with pile depth, with differentmagnitudes. The axial force of the pile under the
depth is gradually decreasing; the ratio of the pile end resistance of the open pipe pile and the closed pipe
pile is more than 50% ; the double-walled open-ended model pipe pile is used for the pile side friction resistance,
of which the outer tube is 3 times as much as the inner tube.. When the penetration depth of the open pipe pile

reaches a maximum of 90 cm, the height of the soil plug is stable at 33 cm. Consequently, the distribution of the

side frictional resistance of the pile side increase from the top to the bottom.

Keywords: cohesive soil; static pile sinking; model pipe pile; stress trait
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Table 1 Physical and mechanical parameters of soil samples

X do FRE v/ (N« em ) K w/ % WIR wi/ 00 IR w, /% BYAEEC L,/ %0 BRIy o/kPa WIEHES o/ (O) JE4itiH Eq 2/ MPa
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Table 2 Model Pipe Pile Parameter Table
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Fig.2 Schematic diagram of double-wall model pipe pile structure
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Table 3 Sensitization micro FBG sensor parameter table
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Fig. 4 Test loading process

3 FBG fE =2 EE A IR

SRAF5E AN [ 8 s B 5XO6F Bk 0 BRL A7 B8 B g 1Y) 52
i), XA S A W B 2% RS U FBG A% B A L I 7R DU bE
i AR Rl B FS2200RM 6 £F ' Al fige 18 4300 45 14
UK 22 Ady MR UGE i 3 (1) ~ 3 (4 il 5 ) Ba
HLFERH T .

A AR AR AXy B9 RN

My = (1 —POAple = K.Ae (D
A A BB 2, nm; P RO &5 R 8G
An A IELOEME % K nm Ae S AR AR AR s K.
h RABEE ZEL pm/ e,

DUAE R B A B4l ) N BRIk

N, = E.LeA, (2)

XN N @ A FBG 1L B #8071 BE 5 4h 77,
kN E. AT B TR & + 5 PE R i, MPas A, 4 A B
AASACAE 3 A, A AE B R 0 A, mm”®

7 U I R v A A ) B E BHL ) i 2R A

Q =N, —N,1,Q = N, — N, 3
_ Q _ Ni— N
ul, =D, “

AH-Q A ¢ W A EERH J) kNG AR A
B EE R )y s kPasw AR K  msl, NE S
¢ VAT 2Z (8] A BE S, ms D N AEAS  m,

4 REEREDH

4.1 THEIEEWHN S

1 7 DU I 7 A9 T g = 28 oy A 00 12 B g A
A 3 BEL 3 2H R X it Y 6 B v AR BRI O T
U M WL DT AE S A A ] E i B 3O KA TP A
TP2 FEHETT B R 22 P 5, LR = 0 DUbE o e
A AR

FEAETI/KN
15 20

3.0

—o— RMTP1  —— RHETP2
Es #AOmELEEEITL

Fig.5 Variation of pile force during static pile driving
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Fig. 6 Change of pile end resistance during

static pile sinking
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Fig. 7 Distribution of side frictional resistance of inner

and outer tubes of test pile TP1
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Table 5 Percentage of pile end resistance and pile side

resistance at the end of pile sinking
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