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Research on bearing behaviors and negative friction force for filling piles in the site
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of collapsible loess with big thickness
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Abstract: Large scale field tests of filling piles were performed in a collapsible loess site with a thickness of 35m under natural
content and immersion states. The diameter and length of test piles were 0.8 m and 40 m, respectively. 4 types of test piles were
designed and several measuring methods were adopted. It was shown by test results that the positive frictional resistance
measured from pile ZH2 and the negative frictional resistance measured from pile ZH5 were smaller than those measured from
pile ZH3 and pile ZH4; The negative frictional resistance measured from test piles was far greater than the numerical value
recommended by « Code for Building Construction in Collapsible Loess Regions »( GB50025—2004); The locations of neutral
points measured from several pile tests in-situ exceeded the range proposed by «Technical Code for Building Pile Foundations
» ( JGJ 94-94); The collapsible settlement of loess could be decreased with pile group. The results obtained in this paper might
be useful for the similar project and to revise GB50025—2004 and Code JGJ 94-94.
Key words: self weight collapse loess with big thickness; filling pile: field immersion test of pile; bearing behaviors of pile;

negative frictional resistance; neutral point; code for building construction in collapsible loess regions
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Table 1 Test information of cast-in-place pile in loess
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Fig. 1 Layout of test piles in immersion site
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Fig. 2 Arrangement of steel stress meter and slippage micrometer

N T IR JE M R KR, AEBT N A B LR
100~150 mm. ¥& 26 m 17 KL 141 A, A KLL G
) 2 m, fLAIFRIAEN 2~6 cm FIBE .

hy 2 7K e AR A Al TR b gy 2 i AR
JE, FEARGUAN BEE ML PRI AL 19 /> FUb A
S JZ TR A 6 A, AEIRG A E TR U I A

28 4~. fEidbE ZH3, ZH4, ZHS J2 ZH5 19 2 KAl
ey BEDCRRAI A U 20 2 TR 55 1)
WE B KT 45 R W3 3.
2.2 HERAHMRFE

AR TGRS FH P R 5 200 A £ N g o SRR A
PEAA, SR AT A T 55 e 2 vt i 06 75 % 1) S
AR B G AR, 3 i A SO £ Ak e g O BEL A

PEREAE A0 AN R P W T e e e 1N X
AR T3l CHLIE 200 A% 38 F T 06 5 45 4
I TAERNAR, JCAL B BAT R i A2 R B
B4 ey, A e BE R AR (SO 6 A ) A R ) 5k
R ARAE, AR5 8 I SR A BE R ) . AN )
THEMNZ G TARSE, fEKT i, A LA e vk
AEo YEANJE, HEAT 1ML, A5 IR N )
WG RS, EFFBGRIE T AR ATHET 1 i,
YEME, DGR N —Zear 4 il 2 2k, HEE
BOR AR . WPTEKHTIE 1%, BAWE, RX
MIEE 2 WK

TSI B AR, AR vk Y S 7
Vvt e HA—ANREE 1 m. BT AT ERR I Sk
Mk, WEE—> LVTD i 1Al NTC HfZit. b
T E B LI AR Rl By, IR AR 1 m
BN BAT SR R E AL D RE I AEIE 3R, ERT ] HPVC
BRI, DB AT U A AR A R 2 1) (R AR XA
oo BEHRGANEIE L 2 WA BN (LI 2) . iR
W TFUERTREAT 1 WD, fE M, CUSREEEm 1
AT AN 1R, HAEFEAR AW . TR K T
1 BKIAE, RS LRSI, seor R
.

VSRR (Rl 7 vt P 0 5 TR L S E, 3L
AL PR 0 8% Ay 280 A T i 430 B AFE T I AR (K A
R A T AU I 2y 1.5 m, i BUbE S4lh )
ZETHETfr K. WAAE ZH3 7EA R 3 R A E

®2 FEHERRITSURNLIAE

Table 2 Design parameter and measurement for test piles
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Table 3 Immersion settlement of observation points at different depth
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Fig. 3 Relation between elasticity modulus and strain of pile ZH3
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Table 4 Negative frictional resistance of filling piles in loess
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Table 5 Settlements of points labeled in Fig.1 of the paper and

those of large pre-immersion area in reference [14]
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