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Abstract. The self-anchoring test is a new method to detect the bearing capacity of pile foundation. The indoor model tests and
the numerical simulation are used to explore the difference of the Q-5 curves between the static load tests and the self-anchoring
tests, and to realize the transformation of the results from the self-anchoring to static load tests. The results show that the
settlement of foundation piles in the static load tests is larger than that of the self-anchoring tests, the resistance is developed in
advance and its ultimate bearing capacity is smaller. Both the ratios of the ultimate bearing capacity and the elastic slopes of
Q-s curve of the self-anchoring tests and static load tests are exponential with the anchoring depth of the foundation piles.
Based on the parameter analysis of foundation soil of the measured data, the logarithmic load transfer model is proposed, the
bearing behavior of the foundation piles can be solved by the iterative algorithm, and the load transfer at pile-soil interface can
achieve the transformation of the Q-s curve of the foundation piles from the self-anchoring tests to the static load tests, which is
verified by the indoor model tests. The research results may provide a useful reference for testing the bearing capacity of the

self-anchoring tests in pile foundation engineering.
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Fig.1 Full topography of self-anchoring test device
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Fig.2 (-5 curves of self-anchoring tests and static load tests
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Table 1 Material parameters

AR AR EE R PJEE
H/GPa v /(grem™) Ji/kPa #EM/(°)

BIL

-+ 0.00282 0.26 1.560 14.91 23.7
BER  0.35 0.30 1.736  146.3 38.0

i 71 0.20 2.1 — —
A 195 0.25 2.6 — —
[ ESEEN 210 0.28 2.8 — —
BREFAROKN
00 - '?\- — ‘ 6 8 1? 12
2| TR,
ol
6 Q
g | —=— TREEERES om) %

g

I N
210 —a—EEEEERBE2S cm)
—v— PEREHIE

120 —o— SEOMEGHERE12.5 cm)
1o | —— et

3 KSR Q-s HZITLLE
Fig.3 Comparison between measured and simulated Q-s curves
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Table 2 Elastic slopes and ultimate bearing capacities
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L, =30 L, =35 L,=40 L,=45 L,=50

Q./kN 9.09 8.80 8.57 8.42 8.6
Kp(kN-mm’]) 1.78 1.55 1.31 1.22 1.16

TE R AR Y Lo (R BRI ) SR em

PR SE 48 0, ( A AR B B PR /R 28 07 ) Al
Q.. (AR PR 27 ) 00 UL B K, (11 R
Q-5 MZRHPERI ) A K, (HARIE Q-s Lk 3 PERY
) {0 LA 5 A T DR 56 R 5 B,
VR FE BB 4 3 T 99 R, Q,/Q, = 1. 078, K, /K, =

1. 046, HARAE ML 5 1 2 f78 RO PL B ALL, BRIV >4 43 [
O 0 N i G i e R A D) AP K i (X e
A, B T 205 R 1) A J2 2 8% 3K AN B Ak sy =g /)N 38 L)
S o SRIAESE PR T AR A B 3t DR I R ER,
S — B 1% 28 o TOUTHT s S (07 T80 B 15 0 = A
IR L o R, il M JEE AN (LR R 42 7, i L A 22
T o DRV SR i [ % 2 AN ] BB A, TG S 08 30 o7
TR T DX PR R L TR 22 PN B T P A 7 2 5 | S A
HRERFER AL, P BFSE A AR g 25

Z IR 225 K a6 2 R 1) i 2 R e A X 52 PR
THRAAEZEL,

140

R*=0.9918

132}
S
S 1.28f
124} o M
AR
120}
10 15 20 25 30 35 40 45 50 55
SHEIGREE/cm
(@) 0w/ Qu THIEIRBE ISR
501
45F o
40
35F
¥!S.
Ma3.0
25
o JHEE
201 AR .
1.5 1 1 1 1 1 1 1 1 ]
10 15 20 25 30 35 40 45 50 55
B BB /om
() K. /K SHEEREHXER

E5 H#HERESHRRAZIREERELEXRE
Fig.5 Relationship among anchoring depth, ultimate bearing
capacity and elastic slope
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Fig.6 Axial forces and Q-s curve of foundation piles

MR I - D7 B2, Al A5 W A TR] A S 2 8 R
J1h

AN,

darh, (2)
b, P ARERYEAR, b, PRI AEE RS AN, S5
AN @+ 1 AT 250, W ]S 2 AR
RN

T

- Ni + Ni+l
& 2EA ’ (3)
Aorf, E s A R A I A (R AE AR

B>

ASL' = Ehl o (4)
A SRS
S, =8, —AS, o (5)
BE AT Ros
E = %(SH +35,) +$ , (6)

o, S, o EAE R [ A5 R A + )2 A0 8%, 76 I Ak
TRIE A v A B UE R AT

JET B [ B AT SR A B L fer 2V E T AR £
TRAERE ) BERUAE (4l VR B 25 om) JiE 243 Fi
e 7 B,

BE/m

0.20

0 .Il 0
HARALRE /mm

0.05 0.15

B 7 tEmMHE T BB
Fig.7 Displacement distribution of soil layer near pile end
Xl IR BE 25 em W SEATEAE - S0 1T A 280 4% 326 O
FRUATAELMBLE 8T, AN (&l 8 o A - A 1 iy A%
BT X RN ZE y = a - bIn(x + ¢) USSR =,
TR A TOASFE XA A X0 8% 5 B EE BHL 7 19 fr 2%

25¢
20F
§ L5y R=0.9978
S —o— 523
é 1.0 —a— WEEE
®
05}

0'0 1 1 1 1 1 1 1 1 1 ]
00 02 04 06 08 10 12 14 16 18 20

L MR/ mm
@ELR

60

50+
§ 40
T 50l R=0.9975
E —o— Szl
] 20l —=— XEHE

10+

1 1 1 1 1 1 1 1 1 J
%.0 02 04 06 08 10 12 14 16 18 20

LA /mm
O RERE
25
2.0
<
=
B15F
R R*=0.9983
=) —o— Szl
EI.O : —— XHEA
&
0.5
0»0 1 1 1 1 1 1 1 1 1 J
00 02 04 06 08 10 12 14 16 18 20
3R A7 B /mm
(o)

8 MIEHMFEXR

Fig.8 Load transfer relationship of pile-soil
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