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Immersion tests on vertically loaded cast-in-place piles in collapsible loess

ZHANG Lei**, LUO Shao feng'*, LU Jie'*
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China; 2. Shaanxi Key Laboratory
of Geotechnical and Underground Space Engineering, Xi'an univ of Arch & Tech. , Xi'an 710055, China)

Abstract: Field tests were conducted to investigate vertical bearing behaviors of the cast-in-place pile in collapsible
loess site under natural, post-soaked and pre-soaked conditions. Test results show that the settlement at pile top
increases when the vertical load applied at pile top increases. The skin friction increase with the increase of the
relative displacement between pile and soil, while at some depths, they even decrease after reaching their peaks.
The pile tip resistance increases with the increase of the vertical load after the applied load was transferred to pile
tip, and the changing rate increases gradually. On conditions of the relatively small soaking pit and the stratum of
the test site, there is no occurrence of the negative skin friction during soaking with no vertical load applied at pile
top. When maintaining a 4 000 kN load at pile top, after soaking the loess around pile collapses, the positive skin
friction decreases, and the settlement at pile top increases, while the negative skin friction does not occur. The

loess was softened after soaking, leading to the decrease of the maximum skin friction provided by it.

Key words: pile foundations; collapsible loess; immersion test; vertical loads; skin friction
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Tab. 1 Physical properties of soils

25 &t BEE/m w/% y/(kN-m?*) e I,

L1 #+ 5.30 16.2 14. 7 1.130 —0.179
F1 H+3 1.50 17.3 15.9 1.007 —0.145
L2 #+ 4.50 14.4 15.3 1.123 —0.376
F2 Wi 1.70 18.3 16. 2 0.983 —0.019
L3 #+ 4.50 16.6 16. 0 0.968 —0.149
F3 43 1.60 19.2 17.0 0.906 0.078
L4 #HE 2.20 19.6 16. 8 0.922 0.170
F4 43 1.90 20.2 17.5 0.868 0.096
L5 #+ 4.10 18.6 17.2 0.865 0.039
F5 43 4.25 19.3 17. 6 0.828 0.084
L6 4+ 9.65 19.4 18.0 0.791  0.130
F6 1 2.30 20.3 18.3 0.775 0.214
L7 #+ 1.50 18.3 18.0 0.784  0.020
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Fig. 1 Layout of stress meters for steel bars (unit: m)
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2.2 27K EH 1) M EE BE ) AN HE 5 5 0 R AL AR AE

A3 M 78 T5 AR i 0 1 18] 4ar 3 A4 5 DL F IR
K, BN gt I 4 SR R W R I AR R HH B 6
FERH Ty, 3l i MR A s o ok & BSR4 45 IR KR
a2 B AW SRR AR, A AR AS IR I8 N I IR
KBS )Z Z A, AE R SR R 52 B B
IR KR 7= A M R A2 TE AT 72 BE ) o oK 77 AR 17
FERRL Sy, A2 AEFEAE4ERE 4 000 kN faf 2 A4S
UL IR K, I3 7K 38 T8l A5 B i F7 B AV ) JBE BHL 77 Fiti
R KIS Ta) B % Je i AL LA T &) 3 B, di &1 3 wf
WL, AR K I Ta) B 380, A A )2 e B
PR 2 iR ARG, WE B B RAE AR X L B
BN, BE O IE R BH 3 2 e, HO AR A
A ZERID,  H S EOE B bR ) 0 i ok,
FLHCAR A 0 38 2 02 8 . Hh A B R
BER, HE S R DI 08 R I R I e R B AR
SCAAE O] JBE BEL 7 Rl 3R 7K I 1) 0 8 nm 4 ok, HH
ARAR T R /s AE By b R A g L R AT K
H TR B bRl a3, H FS )2 R LT HLE ol A
FIBIRRE T, IR K I 8] A 389 DAE B R EAE 1 A
X R IE K, DU R BEL 7 RIE B il 7 L 32 A A
. e LUE ARSI NR TR K & 5
HoJZ SR AE T, A )2 AE R IR T B AE LT R
MR RE, BB RIFAKR, FHRMEHE
fuly= A= Gy BEBH Jy, ME B il 0 B B Ok U AL T
BE TR



54 sk A, SE TR B g B 1) R R TR R K R B F T 535

HELHI/KN
0 0 500 1000 1500 2000 2500 3000 3500 4000

(a) A2RAEAE B il

HEDNEERH T3/ i Pa
0 10 20 3 40 50 60 70

‘EZO-
&25-
30 F
35F
40 F
45+

(b) A2 (U EERH

B3 RAKHAE A2 R HE AR IR - AR B 2R

Fig. 3 Bearing behaviors of No. 2 pile-time curves

during immersing
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Fig. 4 Distributions of axial force and skin friction

of No. 2 pile along depth during loading

PUEERH F3/0. i1 6 BT, A2 SABETZERE 1R K IF
HAET s 38 4 000 kN 85 60 F A5 3 74 TF 46 7K
PHAET R, HE v 52 7 8 Ak T90 e 280 66 39 00 3 K,
H A Al o 23 it ATE 90 A 280 0 389 v 98 K, AR B 10 Ay
OVt N E) S 0 A i 2 it AT T4 8 64 3% g 22 )
BEOR. A3 TR A AE S AEAE T 2804 3 000 kN B gl
AT, FHJE A3 TCME R A s S 7 RE AE T 47 28 64
SEIITATRE S, R AR b T R 0 B W T AT 2 ) 39 i
WK, METAFE/NT 5 000 kN I, A3 JUHE B i
S 3 ke A2 RBE I BE s 0 ks E T 2 i
5000 kNI, A2 J8HE B e /A7 E A3 A B HE
Ui [T K.

WE B HI/kN
o 1000 3000 5000 7000 9000 11000 13000
10 d—=—2 000 kN
sl f—e— 3 000 kN
( —&— 4000 kN
£ 50| F —%—5000kN
B A —6000kN
w 25 H —— 7000 kN
= . —— 38000 kN
30 ——9000 kN
",, - —o— 10000 kN
o o —— 11000 kN
20 M1 o —o— 12000 kN
45

(a) A3TRMEAE 4 77



536 [T = S N N

¥ RERPHEM) 851 %

AEAEERR F3/k Pa
0 40 80 120 160 200 240 280

—8—2 000 kN

5 —e—3 000 kN

10 —&— 4 000 kN
—¥—5 000 kN

15 > ——6 000 kN
——7 000 kN

E2Ft ——8 000 kN
I ——9 000 kN
251+ —e— 10000 kN
—*— 11000 kN

30t
35|«
40 | &4
45l

—o— 12000 kN

(b) A3 M EERR 1

B S5 mEdEd A3 v S A
FOHEMEERR S iR EN T

Fig. 5 Distributions of axial force and skin friction

of No. 3 pile along depth during loading
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