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Field immersion test on self-weight collapsible loess site with large thickness

XU Xijiu', FAN Jiangtao®, YUAN Kejia®, BAI Chenfan®, JANG Yingjun*
(1. Shaanxi Xihan Intercity Railway Co. Ltd. , Xi'an 710064, China;
2. School of Highway, Chang'an University, Xi'an 710064, China)

Abstract: The collapsibility and seepage characteristics of in-situ loess foundations were investigated in depth by
conducting on-site test pit immersion tests on a large-thickness self-weight collapsible loess foundation in Heyang
County, Weinan City, Shaanxi Province, revealing the change characteristics of surface and deep soil settlement
with time, the extent of immersion and collapsibility range. The results show that the settlement curves of surface
and deep soil layers in the test pits show a slow-fast-slow-stable trend over time. The development process of
collapsible deformation goes through four development stages, namely the initial gentle section, rapid deformation
section, transitional section and mid-term gentle section, and the self-weight collapsible deformation of loess
basically occurs in the rapid deformation section and transitional section. The collapsible range of the soil layer is
less than the saturated range, and the loess will not collapse under the saturated condition and the overlying
saturated self-weight stress. It is proposed that the width of roadbed drainage prevention is 12 m and the depth of
foundation treatment is 15m, and the conclusion can provide reference for the roadbed drainage and foundation
treatment of Xi'an-Hancheng Intercity Railway.

Key words: Large-thickness self-weight collapse loess; immersion test of field test pit; collapse; collapsible deform-

ation characteristics; seepage characteristics

UEAE R, Kl A PO R R IT R — Y — B
At 2E, HR B R B e DX TR R R MBS
Mg R, MOk £ i) TR A KR B N B
[ e: U s /8 = PNIYE $iTd (] Y e s -
P T )2 T R TR B A SR AL IR TR T 20 m Y
ATVRRA B R R DLV e 3 I 00 3 B Bk A

KA. 2022-11-29 &E B . 2023-09-20
E&£TB . BARHE R &R HE (18-02K, 19-27K)

B, FARWIRFEEE Rk 30 m, A1 175,177 km,
Horp £ 50 km A7 F RS al {88 X, 7EXHE
B R JRE R W P B B L b AT AR B, TORE
S R — RPN R PR TE 0SB gk
S I 7 S 0T £ i ) 9 P R AT v 0 2 T O
By, TR N AN RE W AR LB SR A,

E—1EE. GEA963—), B, KB, EFERLHIT, BN BiER. Email: 2043015683@qq. com
BEEMEE: OILH(1997—), B, Wt PII0Hb il E S PG TR, E-mail: 2020021070@chd. edu. cn



850 [ 7S < A N S

S A RERER) 5 55 %

BRI K RE S I Wb MR LS o, JF HL
BRVEY B LR A T T B, BRI B H
XHAUR KRBT TR, B 5] TIRZ = 50 k.

PR A A B SR TR 7K 1 0 5 Ml ik R A
ACPRIFIF R 1B R B P IR A T, A B R
Zia £ TAEH IF A R AR KK K. 2 K
SFHE I AR KRB Q. ¥ 4 B TR RRE
I ) SR ) AR L, KB Q. R R AR
MR PE. F PR I A VG 2 DX SR iR BT IR
KRGS Q WL RIRFEE, JERHRRE ISR
R E BEAT TR, B TSl AR i g
R BEK ST, A5 H K Sy B 1) R K B 3 BOW
SN N i TR L AT o o R e =
sRI L B ST IR R T RADRBUIR KA,
M FE T T - 37 L TR K S L 3 B0 TIC B3 L A R IR OK
FETE AT 7RI, E/NFESE G R 4 8
AT AT IR AR, IR BUREfi 1A SR = R
By, a0 T IR B S G s N T =N
B, JFXHAT R LR TR IEAT TR, R
B TDR K3 it B sk 7 it #hA7 )25 K R %
PO RGE, IR b R )2 R T R AR IR R
B RE R , 15 I I AR B0 RE TR AR A B LA
P BRRE AR S AE 22 NI X AT IR BT IR KR 5,
ZERFWIFLE L Z N 2 kA LR, 53]
TR YHFEA BRI TR, R & B A2 4k,
(52 ] DX 0 00 AR 22 AR AR BSR BN, Eh R 4R Gl
ARV b AT IR TIR K B A5 T TR R

L) 6 ANBrBr, 155 1R AN B R R aE K R

PEL F SR TT L AR £ 2 ok iR 8 K
FTRRPI, HREPRNESETHbE+ A
T 5 O T 6T 35 M 4 8 B R A SR L
WS, W T s R IR R R R R
(AT ML . i 1 T I B PR A B S 5 3ok >
ST, A5 BF5C UL T 66 0K 0 bR Bk B 0% H o Rl
S 3o T R B B B AR B, AT T K
(OBEIETE IR, BRI 7 H 7 U I L I 1) 9 5 f
T, T2 0 B 2 B N T 9 A8 AR A5 047 T
M FEUTIE T 1, 3 T v 4 K% TR B A4 00 1T
ST R b I R A T TG L AR B g 4 R
BT A28 0 I 1 % -+ 35 B D 9 70 M B A T 4R
B Iyt TR TR A
1 AR
1.1 HETTEEHE

B0 57 57 T 9 P 45 16 1 T P L R A
H 52K TR IR IX. T R E
F i J22 4R 0 R S [ R B - 2 0 B D o 1S AR, R
BRIP4 T P LR HE, 64 1 m B0l EE A T
RAETER LB MeAh, AR R AT T AR
YRR AL H7 22 SRR L B 8 IR R B, R
T4 7% 0 S MO M SR 0 0 26 1 R L BRI P R
T KB VR AT 70 m). K 7 M0 2 + f 3
A ERAE bR AN 2 R

x1 i EMRER
Tab. 1 Stratigraphic geology of the site

SRS WEUAER 2 REE/m TR AR R
) Q 135 Fipus L. e, RAURRCE, LREY, TEAGEREZ, HILR4
i - FWRIE, GEMER, FE—M, FHAHELS, S, AR,
Wb AR, e URRChE, LAY, SREHOERAY, TEA
2 1.6 GRS 2, WIS E, SAECE, R, FHERME, JIUIHE R
B, EN AR, AR
FipuE L. Wle, ReURRChE, LY, TRKROAKS, FERTR
3 Q. 2.8 W, MW EA, SWECE, TTIRESIRILE, ®itt—k, FEOEK, S, J)
DI BoeeE , AR, g
A ' W RARE, iy DR T, R L), AR R AR, 0%
A, EWECE, Bitkl, FHERMRKE, JIVIEDLE, AR, R
. 5 Fpte 4. WMo, g UEKChE, LREY, S08mk, FERBAK
o}
ML, OERECE, FVERCE, FRERMKA, JIUNEEOCH, AN, AR
6 s W AR, BRI E, LYY, SORRBAKA, BILE
i, HEPWEUE, B, FERMKS, JTUREDEH, AR, B




55 6 39 VA, % R REIREG 1 3 1 B IR K B IE 5T 851
x2 BEIWEARYERER
Tab. 2 Basic physical indicators of loess
. TEE/ . . FE4i R/ H EIR
BRI AKER/Y WP W% AL feRuE/Y AR e
g cm MPa RE
MR 12.1~24.4 1.34~1.74  4.8~9.4 —1.27~0.280.56~1.002 43.5~97.7 2.2~9.0 0.001~0.062
L2 ikyigit R, RESRE L EEEL R 30 m, AT

AT BT A% B IR R PR ¥ L b X 3R
FrifE) (GB 500525—2018) # 47, AWK R H H

LﬁT&K&f,ﬁ&%ﬂWmﬁﬂ%m a1
SR AR A L R DURE T S (GRAR A . 3K

it AKBDWIFLEE, 1 PR, AR R
B
4
Av"l
A
- a
A‘\i
A’H
A
A
A:'J
AR 0 32m A"
gt 8
A
8 T A
A 4
> A
ol
A
D 5By
BT o \ B AU
e 7"\
y
oA
AN
& #y
M Oﬁ
A17 Lo
5.0 O%” (-]
A .
Fig.
1.3 mEREREMRELIESE

(1) £ b i

=K By B i 26 Pk e 1R B0 oKk Sk BEAE 30 ~
40 ecmzZ |), )5 5 RHFEE =<1 mm/dEf,
BEHHIRGLN 2R RE iR E .

(2) DRI 2 11 5 1

5 LR K G AR SE BEAT ORI, 3%EZE 5 KiY

%ﬁﬁhW%i%kiﬁi@M,@%mﬁi
ERERALRG, BAKRGLE T hEE, BEER
32 m, REEO0.5 m. ¥ 10 cm BB A ZEEIRYUR
W, FEa RSB K.

TG (k)

A i LA &k
i brsi 19 0 AR 3R A SLE M
PR 30 ~
K4rit 200 i
KA AT 6 Il
ML 8 ki
y 4 il
<] ;:{ ol L.
10 9% 7
” A& kg
a 70® n [ .
o 9 g Oy fbEA%R S R
Y3 »
e s ORT KAVt RiRKE
3 O KRS RiRAE
Oty WAL KR
B
e HlA
“ d 5HF
D ]vv
\J
v L
g
This A
ACI
ALl
Acl2
All
AcH
ALS

Bl RARKLRTIEGEE
1

Layout of test pit immersion test
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Fig. 2 Water injection volume and time curve of test site
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Fig. 5 Changes in cumulative surface subsidence over time
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