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Abstract: The geological disasters such as collapse, landslides, and ground subsidence caused by
major engineering projects in the loess area are often closely related to the creep properties of
loess. The current research of loess creep is summarized from the aspects of research stages,
research methods, constitutive models, and engineering disasters, which are caused by creep of
loess; the existing problems and the future trends in the research of loess creep are discussed.
Specifically, D based on a systematic review of domestic and foreign literature, the research of

loess creep is divided into three stages, including the basic properties research stage, the
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engineering disaster research stage, and the major engineering project research stage; @ starting
from the research methods of loess creep, various methods used in the research of loess creep and
various factors affecting loess creep, especially the influence of water content, dry density and
load on creep properties of loess, are analyzed and discussed; @ the research characteristics of
loess creep constitutive models are summarized, and the advantages and disadvantages of three
models, including element theory constitutive model, empirical constitutive model, and semi-

@ the

characteristics of common engineering types, such as slopes, roadbeds and tunnels in the loess

empirical and semi-theoretical constitutive model are evaluated; creep failure

area are summarized; & establishing a loess creep constitutive model that considers the influence
of multiple factors, systematically studying the dynamic evolution and microscopic constitutive
models of loess creep, and studying the creep properties under dynamic load, are the future

trends of loess creep research.

Key words: loess; creep; constitutive model; microstructure; triaxial test; slope; roadbed; tun-
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Fig.7 All Stages of Triaxial Creep in Loess
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Table 7 Relationships Between Stress-strain and Time in Empirical Constitutive Models
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Table 8 Semi-empirical and Semi-theoretical

Constitutive Models

e SCHk
- ! K i
e L AR
m A 6] AR Y L T

B AT, | [24]
I I 1A
I I 0 = 24 0
TP A
R BB A [[25]
B
37 R IR K B
P 1
I e i
Atyhn
R e A
B b | [27]
AHybm
TG UUREEAT T 500 I 25 5 30 37 A6 I K 40 xof G gk
17T EAE " o SRR A5 R — 2 [ 45 5 8 1 0 4
47 8 R G ML, JF s FLACT 8003 3 +
R T TR B R AT TS A B R TR
e B W 3~4 4, L5 U F 2 h R 58 U5
(4 1 AF o [ IR il 2 SRS ey J3E A 8 A ) e il =2 HiE
R R M A o B W 5 N 4 S A
LRI o B RO B S [ A5 AR R 5
[ 45 5T 5 R FLAC™ 54 %4 1L 7 H 32 4L 80
m PRI+ TG PR IEAT 1 20 B, B0 A5 21 R 5 5+
b EE b i 5 R AR E I AT 3 ~4 4F TR R
TG 1.5~2. 0 48 Y JF J SEmf et gt g1 . el
504 TE i PLAXIS #4F 23 #7305 1A I 3R (3 4
JEE B R AR TEORL R SR K SR i B PR R
CHR 5 V5 1 59 57 R B2 LA R R A B 25 1 4 ke ] B
PR S S i 3 R L DURE R R e, VR R
SE AT InSAR 7 A 75 Bk V5 SE 455 X TT Ji& 1l 1 0
Wi o3 A1 I 2 B 6 A 30\ 7K SCHi B o T o LB -
JERE K TR M BT A R X LS UL R Y 5 A
KA,
4.3 BERERE
e 15 PG Al XA Bl 2 B )= A A 3
AR FI T B8 T P 8 2 A v o IR L AR PEAS
T B L 0 B G A R B AT i O™ Y R
JUAFALEBR B 020 B o % 18 A i B R A7 v . s

[26]

B R UTRE o T RN PR B Tk A BT 3
S, ORI B B T A X e
PRV 42 Ny a2 B NN TR AE: D=2/ Sl T =
CEESRTIBIE S

AT o [ Py ob 2 3 X 8 4 % T8 19 B 748 BT 5 AR,
FE PRI BT T2 DA N S A7 S B e
WA EE . AR LU IRV LB B G i
R A 78 T s OO0 KAl Ry Rl 5 BRI T B R
R SOTIR3C 3 B AL Jg 2 A 2 (T g 3 o £ %
S AR 2 2 M O 9 RS L A L R R AR
SETET o 2 U AE AR I I A K A
B R T B 8 S AR A A G AR RN ) 48 I
[l R E Y BB A LA s B
TR DL AN B S 0 A7 2 T B B I i B 1 BB
PRI » 48 7 HASTE JUHE 42 T 2 T %3 — A
1722 42 s S MR 2 11 o A 0 AR I LI H B0 . ok
A HESE R B 05 A L R T AN R K %
PFR o rp T JRUIR B e B B AR R AR SE 2 8 OF
A FLACTE AT 73 A7 B 3 9 [ A e 7 Rl 0% 12
R, B BG4 JU e 25 7 i 38 0 s LA T g A
W 4 A2 T 19 28 At Bl 22 3 K LA T T B Rl $508e
TE BE I 22 Dok /I A () g ot 3 o 2 4 R 1 496
5 5 B R e sy BRI SO ] BB R iR
SEONE S BT R 92 A X A R S B
v AT THRTE A B R R AR B A ) 2
(385 A HADL G B 8 - T Burger 458 B 75 I8 Jf 1
vy B TE A I ARE R 2 M A A 3 I A AR
B A WO B S SR T FLAC™ B4 X R[] 4%
PFN BB & B 7 A R A A R % B A A R AT
T BRI e K BE TR AL D foe AN F I X BE L AE 2
230 d JEUTHEFEAS W B, BE AR E W1 . Zhang %
i ANSYS BB AN 2 AF T (Y BE 8 it 15
i A4 5 UK BB Gl T00AR TR B K. K2 300 h
5 T e 32 R R I A A A A A8 LA R B A
FITR 2o A —E 1Y B T 900 6 o T e T 5 58 ] - 4
J5 - BEE 0 B 22 B /N L SR SR T PRC Bk
Xt e U W2 0% 18 ) B 1R 0 iR A AT TR
BEAEL L A BB G J [ A e 8 B S0 A T B
Ty 8 B (B IX Bl B G Bl I E] AY HE RS E B 0K
55000 BeAh L L SRR T FLAC #ff % il 598 52 Al
AHIB A B X R T8 TR 7 1 R e AT TR R BLE R
ol /I R T G JRE 3 SR M A 3 A 2 ok B A TR
8 RN 3 7 HE R W S (ELJE Bt I (8] (4 HE RS L I 26 13 ) 2
B



500 Hy

®OAH ¥ 5 ;¥ F R

2023 4

5 HIRTEMREFERNESEARES

5.1 fF&EBEA

MH BT FE N LK F - 3 G T T IR 24 5
R RIS S e B A OG o A TR O vk AR A
BT S5 5 2 U TR AR XX T R X
Jo 9 5 BV AT i B S5 b T [ AL A o FL AT AR
W6 33 . FAT, X A% 22 HLH 9 AR E A58
BT & B 73 75 LRI A0 WL U 14 O A 1) A A R A+ B
AR 1 figp 2R » HE A0 52 2% DR 38 0 20 4 05 22 1) Jmy B L o
AR A AR AR TR ) Jg PR B I A OO L T 1%
(19 Jry BR A 45 (181 9

i LRSS
T e 0 AR A A SR EASEANES A =
Jra BR 1 s AR A A S Y
SRR 5 AT
B o 0 A 0 ) 5 ¥ B o U AR G 45 4 [ Bl A
J BR 1 Y A R A ) A Y

EHY #HIRTHARGFEAIELRED
Fig.9 Problems and Development Trends in the

Research of Loess Creep

5.1.1 AABEAFH LR AR

SR B AR B P RAR 2, g KR L 3L T
R VURERIE R LTRGBS TS HE R IR Bh . [
s A [R] 3t IX 199 B 0 A R PR TR A7 A RO 22 57
POV T THT F) B  BORE G TEE L B ) OB L I 45 1 BE 4
DA B L7 T B4 M 7K 98 3 A2 S R Iy R
ZRAF S X B A AR AR AT S E R . IR T AT 2 AT
FEIX L PR N B A 057 A R

BR UL Z A o B I B (o PR SR B 48 4 R
A% AR K A A e D FUIR R (B
D sh A RR AR R B D LRI B
J7 TRE R LA IS S5 04 8 4D 72 5 8 PR BT bl A e —
FE R 225 . U5 R R IO A A 5 TSR B L A R
oA AR — E W2 A TR T
B ARAL R 2 HLUOR O 8+ JFOIR 3 4 i
/s [R] A i 98 B ) e A P L SR B b R RUIR B
FREL L SR I 9 LR IF S v O B 1 I
AR XA A R e — R R A i H AT A s E
XEOT 8 A 0 I A R AT AT S
5.1.2 F AT AMALR 69 5 IR

AN TR M DX AN ) J2 A 14 8 - R 2 I A S B

W) B R A AN [ L 3 25 KK 52 e o 1 1) i A8
P o 5 ol G A0 A A 4SS 7R 1) R 1 Y b o - 1) 0% AR I
JIE A 25 A Ja R S T O6E T A - )23 B H: At 1 X+
)3 FH A v A A B I
5.1.3 3k 35 T UL T ok 8GR TR

AR ¥ 05 72 FOW 235 48] 1) A 9 3 R T 4
L 0 OB S TR SRR G 2 I Tl A ke L 5% i A
S 22 5, e — o B R R i 00 A S B LR
S ASORE R AS Ak S {HUXE DAV ff 5 8 B A AR 3 AR R
WORLIZ S . 80 i 7 B0 Ot R
#6 2 BE WL EE R (1 — A F T, B 2 AR E . 2 ET X
B IR AR 9T 2 4R v T K B SRR A AR R B
SRR BRI 2 PR R M R A T T RO UKL T
S WA M5 AR T UKL 22 8] i AR TR AETE B AR RN 22 =
N B SR o i R A T S 1 A0 194 5 T A0
R RE A P BRI AR Y RE I AR AE 22 5, Y
WAL, R A 05X 85 4 0 80 20 W0 0 A 4T
5.2 AREDR
5.2.1 HEEEHMEMG D SFAHMIAMER

W FEHAR KA TRA T LET YA
B, FEIK RSN IR SE M T R A 58 AT S R
WYy RORL T Sy e HE AT S T A g A A S BT ) R
FERAEMBERME D . A LERANIE B O
AR PR G R A ) R SR N & LB
LI T AR UKL BE 43 A0 55 . AT LRI R v 6 B A UL 0
AR T B DA B R Ak B i %o A 1 i AR Y b
HEATRESE . 4N A GOK B - T S AL JE 4 0
DU 25 o B JORE 1) i 2l B L L BR 45 4 1 3
BARGAE o 8 A W R TOUL A ) A5 TR 1 ) e R AR U0 I
AN HERKZ H I S B 2 O A 1 158 78 BB 4% 48 /R
BFARBL S IR AS 7] 5% 4 T B 0 A8 R A A T IR 2
UCHY RS
5.2.2 FRLZAEH e LS T ARAMER

520 8 05 7 1 PRLER R T B L K i 2
Ah I8 5 B A 1 ORI ED ) R TR R A A
FEHREAK., ALEGEFZEZ M E R, d T
—FiE T 2 R A e TO0 B s TR S bR 48—
(1) i A8 A HE A
5.2.3 HABIELAR

TR 2 BT . 8 - B N ARG &k
A R AR O A R AR AR T . B i B AR
Al AR P s — O R G B AR IR, S SR 4R W S A
MR A KRN R MR — e R L



%3

AR T 85 A A5, 7 A — i B0 11 7 5K 2 5% A
ZE Y S A A AL T — R R ARRR ST 5
—RIRAE K IR LA B FRR PO AR R 2 4R
BN A S A AT (0 R A S A T T 2R R
AN WA R R A IR 0 A A B e B T
{14 0 O AL B S T 455 718 K 0 708 09Ik 3l sl A= AR R B
b Y R B AT 5 TR M L5 R 5 AL

6 % iE

(D 7E R GE i 2 = N SMIF 5T SCIRBE Aty | A S0
IR AR FE A 3 BB, B 1999 4EZ R Y
B A AR S B B, 1999 ~2012 4E B £ TR K
EHE ST By BL. 2012 A DK B £ OK TR BE
BB

(2) = (AR U A WF 5% O 2% 32 B BOUL AN 272 WL 356
TIOUR R 36 = U 5% 35 A s A8 5k i v 0 B0 25 44 T
5 AR B 7 A 5 — 2 [ 25 0% A8 i 08 L = il 05 AR ik
B RFRR IS 7 RN R T 00 4 0 AR R 56 LA B B 3 U AR
RIS, BRI AR R A T K AR T 3
SN S L AR o R oA AN AT 2R VE R B
17 7 43 A R BURL B HE S 0 o R

(3) B8 It A8 A ) 455 7Y 32 B2 AT T A B O AN A A5
R U0 AR B L 2 00 2 IS AR AR . T
BV AR R AR T BB T SO L H S RO
2 e R S B A Y A 4RV I A KR AE L 5] AR
PETCME RE MR DX — [R]85 06 A A4 65 70 0 o0 ff
SR>, TR F 8 (H e = BRGS0 R 8 PR
I, 2 2250 BV AR F 455 T80 25545 0 4 3L 00 A A A5 7Y
A28 00 A R S Y 118 5 0 (LS 20 2 80 B U
B

(4) B 105 AR W 92 0 R o kR 5 1) E B AR %
I8 22 TR 2R 52 ) 1 9 g 8 A R S 1 | B GG I el 4
A 114 2y 285 VT R0 A A A5 TR | Bl i 28 2% 1 T 1Y G
AR REAE A 5 55 5 T

EZEFT (A HFEREFRIEIHSEE
REHAFT . RERSPAZRY AN . RBHIED
WHMZRAEFHOLRE  AFRIARBKET Z
KIS EFWRIEL T RS, B AR
FRERRGEE T 2 L— EM, RB A3, A Kk
HERAAABGEETRE SO N T ZLFR
#H—FIEREAATREE . mBE5EARNSSRTFFRN
TS RBFRGOH 0 A Fodn 5 5 BB 2230
MBI EEEEFN I BERER DR FTES
F B R A H, A WA P A R AR KR E

BREF.F. HLETHEHFRER 501
NFHEN
S Z X Hk

References :

C1] XFRAE,ZiA REE. P EME 5K,
S BESE . 1985,6(1) :113-127
LIU Dong-sheng, AN Zhi-sheng, YUAN Bao-yin. Eo-
lian Process and Dust Mantle (Loess) in Chinal ] ].
Quaternary Sciences,1985,6(1):113-127.

(2] EHNLARZEWE 8.5 0 ERER T ASE

EX R L) R
2013,31(4) :413-417.
WANG Xin-gang, YU Hong-ming, HU Bin, et al. Im-
pact Analysis of the Joint Control Excavation Loess
Slope’s Stability Under the Influence of Rainfall Infil-
tration Channel [ ] ]. Journal of Mountain Science,
2013,31(4):413-417.

(3] BRosdk, R, 30 E A0 2 09 S A vk B 2 H T
W] A £ TR 1989, 11(6) :9-24.

CHEN Zong-ji, WU Hai-qing. Fundamental Proper-
ties of Loess from Northwestern China[]]. Chinese

Journal of Geotechnical Engineering, 1989, 11(6) : 9-

24.
(4] v 8.5 2pRRA R TREMHAIM] dtat. b E
FEH T AR AL, 1999.

SUN Jun. Rheology of Geotechnical Materials and Its
Engineering Applications[ M]. Beijing: China Building
Industry Press,1999.

[5] HUANG R B,WANG S M,GU S C.et al. A Test
Method for Creep Characteristics of Loess Based on
the One-dimensional Consolidator[ ]]. Advances in Ci-
vil Engineering,2021,2021:6656819.

6] &mim.2 7.8&E, % % EHE L3RR ST

14 e B S ORI L) ], R T2 4% 4R, 2015, 48
(4 2).262-267.
GE Miao-miao, LI Ning,ZHENG Jian-guo.et al. Pre-
diction of the Post-construction Settlement of High
Filled Embankment with Considering the Time De-
pending Deformation of Compacted Loess[J]. China
Civil Engineering Journal,2015,48(S2) :262-267.

L7 Ve i, 3 i As i 50 09 B Ak Fe 92 58 - Ik A8 S 4 B 7Y
WrgEl]]. BkiE B or 5 TR 2 4l 2017, 14 (6) : 1206-
1216.
PANG Xu-qing. Rheological Constitutive Model of
Compacted Loess Based on Creep Test[ ] ]. Journal of
Railway Science and Engineering, 2017,14(6):1206-
1216.

L8] % JT.W0V ZRH. o e []. v



502 ok A ¥ 5 ;o B OF 4R 2023 #
LSRR R 224, 1995,27(3) :304-308. 56-61.
LUO Ting, YAO Yang-ping, CAI Dong-yan. Experi- FAN Tao, GU Qiang-kang, LIU Shao-bo, et al. Ex-
mental Investigation of Loess Creep[]J]. Journal of perimental Study on K, Triaxial Creep Properties of
Xi'an University of Architecture and Technology, Remolded Q; Loess[J]. Bulletin of Soil and Water
1995,27(3) :304-308. Conservation,2016,36(3) :56-61.
[9] YAN F, YUE X. Analysis on Creep Characteristics L17]  SAEAE 9% 0 AF . S 1 0% A8 13RS el % #1048
and Microscopic Mechanism of Loess Q,[J]. Bulletin RI[T]. AR B ,.2015,37(5):122-124.
of Engineering Geology and the Environment, 2019, HU Lian-xin, LUO Ya-sheng. Reformation for Plane
12(3):130-135. Creepmeter and Plane Creep Tests of Loess[J]. Ye-
(101 Jem#, #0300, 28 ¥, 45 B b 1 O i+ i i A2 llow River,2015,37(5) ;122-124.
FetELT ] A LRI .2010,32(7) :1023-1028. (18] JRyCHk.ff P, 5k K86, % R L E RS M B AE AT
LONG Jian-hui, GUO Wen-bin, LI Ping, et al. Creep H) =G AR TI[) ]. B AR BL S iF 2 1998, 8 (1) : 60-
Property of Soil in Sliding Zone of Loess Landslide 62.
[J]. Chinese Journal of Geotechnical Engineering, ZHU Yuan-lin, HE Ping, ZHANG Jia-yi. et al. Tria-
2010,32(7):1023-1028. xial Creep Model of Frozen Soil Under Dynamic Load-
[11] XIE X,QI S W,ZHAO F S,et al. Creep Behavior and ing[ ] ]. Progress in Natural Science, 1998,8 (1) :60-
the Microstructural Evolution of Loess-like Soil from 62.
Xi’an Area, China [ J]. Engineering Geology, 2018, [19] ZHOU Z W,MA W,ZHANG S J,et al. Experimental
236:43-59. Investigation of the Path-dependent Strength and De-
(12] # B, ERA,BEHM Q HL AR LIS formation Behaviours of Frozen Loess[ ] ]. Engineering
L0 9 A AR [, 7K SC M B TR b L 2010, 37 (3) Geology,2020,265:105449.
63-68. [20] Eiin.4 7 O E .S TG A IR A B
XIE Xing, WANG Dong-hong, ZHAO Fa-suo. Study BO7 Ta UUFE AR AT e L) . 74 22 B TR~ 4l
on Rheological Properties and Statistical Damage 2015,31(3):295-300.
Rheological Model for Q, Loess[]]. Hydrogeology & GE Miao-miao, LI Ning, ZHENG Jian-guo, et al. Nu-
Engineering Geology,2010,37(3) :63-68. merical Analysis of the Post-construction Settlement
[13] 5% .3%W0 4. EMSRE. 4300 0 S m 48 F I 52 3% £+ Regularity of Loess-high Filled Embankment Based
A R A R AR A3 AT [T ], K T H % 4, 2016, on Creep Test[J]. Journal of Xi'an University of
35(4):117-124. Technology,2015,31(3) :295-300.
GUO Hong, LUO Ya-sheng, WANG Peng-cheng. Tria- [21] LIX,LIUE L,SONG B T.et al. An Improved Nishi-
xial Creep Characteristics and Models of Remolded hara Model for Frozen Loess Considering the Influ-
Loess Under Separate and Graded Loading[J]. Jour- ence of Temperature[ J]. Advances in Materials Sci-
nal of Hydroelectric Engineering, 2016, 35 (4): 117- ence and Engineering,2018,2018:9073435.
124, [22] RAME.Z TRV EE Q 5228 I H A
[14]  RAWE.Z 7. 5T 8 LA T8 I 0t 36 i & 35 07 1 WFFELT 1. 7O 22 30 LR A 24 . 2011, 27(4) :392-399.
Ja VTR T L) ], A 4 J1%.2015,36(10) : 3023-3031. ZHU Cai-hui, LI Ning, LIU Jun-ping. Research on the
ZHU Cai-hui, LI Ning. Post-construction Settlement Creep Behavior of Compacted Q; Malan Loess[]].
Analysis of Loess-high Filling Based on Time-depen- Journal of Xi’an University of Technology, 2011, 27
dent Deformation Experiments[ ] ]. Rock and Soil Me- (4):392-399.
chanics,2015,36(10) :3023-3031. [23] ZHOU Z W, MA W, ZHANG S ], et al. Effect of
[15]  EMES. 9% A, Bk R, 5. J5R B3 0 A8 55 1l 5 Freeze-thaw Cycles in Mechanical Behaviors of Frozen
WEElT]. 7k LR EE 4 . 2009,29(4) . 122-124,158. Loess [ ] ]. Cold Regions Science and Technology,
WANG Song-he, LUO Ya-sheng, YANG Yong-jun, 2018,146.9-18.
et al. Experimental Study of the Creep Behavior of [24] 5k D5 KR, % 832 R 0 + B3R TR o
Unsaturated Intact Loess[]]. Bulletin of Soil and Wa- RS 7R L] 2 B AR, 2011, 28(7) :25-29.
ter Conservation,2009,29(4).122-124,158. ZHANG Wei-bing, XIE Yong-li. Computational Me-
(16] F ¥ SR BE, XA, 26, T Q. ¥+ Ko = Hilli% thod of Settlement Process of Loess-filled Embank-

AR R I B S LT ). K PR R 4, 2016, 36 (3) -

ment Considering Rheological Characteristic[J]. Jour-



% 3

S

BET F R B R A AT L3R

503

[25]

[26]

[27]

[28]

(29]

[30]

[31]

nal of Highway and Transportation Research and De-
velopment,2011,28(7) :25-29.

B A5 IR X 2 B G g A AL AT Y
(] A E A 24317, 2009,22(4) : 15-19.

YAN Bin, NI Wan-kui, LIU Hai-song. Research on
Rheological Model of Highway Loess Subgrade[ ] ].
China Journal of Highway and Transport, 2009, 22
(4):15-19.

WORGRESL EARL WM Q B AR R
ARIAILT ] K % K E S CH AR 2 /RO 5 2009, 29
(5):41-46.

XIE Xing, ZHAO Fa-suo. WANG Dong-hong. Nonli-
near Rheological Model for Q, Loess in Xi’an Region
[J]. Journal of Chang’an University ( Natural Science
Edition) ,2009,29(5) :41-46.

SRAY LIRS, B R R QB MR R
AR K 28 )] &0 J1% 5 LRAER . 2000,
19(6) :780-784.

GUO Zeng-yu, ZHANG Chao-peng, XIA Wang-min.
Nonlinear Rheological Constitutive Models and Their
Parameters of High Moisture Q, Loess[J]. Chinese
Journal of Rock Mechanics and Engineering, 2000, 19
(6):780-784.

Bh o PR 2R, s Rk S5 52 M B 1 B 1 R
OIS B FE (1. T M BT 2 4l . 2015, 23 (4) : 646-
653.

CHEN Yang, LI Xi-an, HUANG Run-qiu, et al. Micro
Experimental Research on Influence Factors of Loess
Collapsibility [ ] ]. Journal of Engineering Geology,
2015,23(4):646-653.

B R H SE AR AR B B ) 45 U0 onL
EFELLABTE A Hr )] KILR B Be 4. 2017, 34 (3)
80-84.

GUO Long-xiao, ZHANG Chang-liang, YANG De-
guang, et al. Discontinuous Deformation Analysis with
Microstructural Model for Axial Odometer Test of
Loess [ J]. Journal of Yangtze River Scientific Re-
search Institute,2017,34(3) :80-84.

BT B 2 i, AR N B AR IR 06 R AN ()
WAL I RRAE LT ] & £ J12%,2014,35(9) .
2479-2485.

HU Hai-jun, JJANG Ming-jing, PENG Jian-bing, et al.
Pore Fractal Features of Different Kinds of Loesses
Before and After Stress Path Tests[]J]. Rock and Soil
Mechanics,2014,35(9) :2479-2485.
FWIgE, B4 e A N ) IR AR IR I HT B b
LB B 5 e e B R LT ] 4 £ LR,
2012,34(8):1369-1378.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

JIANG Ming-jing, HU Hai-jun, PENG Jian-bing, et al.
Pore Changes of Loess Before and After Stress Path
Tests and Their Links with Mechanical Behaviors[ ] ].
Chinese Journal of Geotechnical Engineering,2012,34
(8):1369-1378.

B, T RNE L E KIS ERTER
JESC o Al AR T2 ML L B BF 52 [T ). & & 01 %
2021,42(9) :2437-2448.

GE Miao-miao, LI Ning, SHENG Dai-chao, et al. Ex-
perimental Investigation of Microscopic Deformation
Mechanism of Unsaturated Compacted Loess Under
Hydraulic Coupling Conditions[ J]. Rock and Soil Me-
chanics,2021,42(9) :2437-2448.

GAO H L,CHANG L Y,SUN L,et al. Study on Mi-
crostructure of Remolded Loess Using Computerized
Tomography[ J]. Applied Mechanics and Materials,
2013,438/439:599-601.

LI X J,JIANG L H,TANG Y C. CT Discrimination
and Image Process on Damage Process of Unsaturated
Compacted Loess During Triaxial Creep[C]// WU S
F.DU ZY.DU Z Y.et al. International Conference on
Image Processing and Pattern Recognition in Indu-
strial Engineering. Xi’an:SPIE,2010.:966-973.
WL E . R AR SRR L] B Lk K
A ,1999(1) :54-58.

XIE Ning, YAO Hai-ming. Summary of Research for
Rheology in Soil[J]. Journal of Yunnan Polytechnic
University,1999(1) :54-58.

S e X W B L HE U AR IR R S W B
PG A R LD ], op [ 3t 7 9 3% 5 B ¥R % 4 2020, 31
(1).:107-112,126.

ZHOU Jing-jing, ZHAO Fa-suo,ZHU Yan-bo, et al.
Shear Creep Properties for Sliding-zone Soil of the
Slow-moving Landslides[ J]. The Chinese Journal of
Geological Hazard and Control,2020,31(1):107-112,
126.

£ oEi.E R LCHAE AR SCE A RG] R B R
S % SE A g Jy AR v s [T kaE 2 4. 2019,
41(7):110-117.

WANG Rui, WANG Lei, HU Zhi-ping, et al. Study on
Dynamic Characteristics of Compacted Loess Subjec-
ted to Static Deviatoric Stress Induced by Traffic
Loading[ J]. Journal of the China Railway Society,
2019,41(7):110-117.

SR AR E S AR L SF . B O T A R
WEFE LT, 74 22 B TR 227 4, 2014,30(3) : 366-371.
HU Lian-xin, LUO Ya-sheng, WANG Peng-cheng.,

et al. Testing Research on Plane Creep Behaviors of



504 ok A ¥ 5 ;o B OF 4R 2023 #
Loess[J]. Journal of Xi’an University of Technology, Microstructural Changes of Malan Loess in Yan’an
2014,30(3):366-371. Area During Creep Test[J]. Water,2022,14(3) :438.

(391 =% ¥ B% /A WHRE AR 1 10 L AR AS T B 4 i A2 Y [46] LIUC,SHIB,ZHOU J,et al. Quantification and Cha-
R0, PH AL AR MR 2 2 ) CE SRR B 5 2016, racterization of Microporosity by Image Processing,
44(11) :209-214. Geometric Measurement and Statistical Methods: Ap-
GUO Hong,LUO Ya-sheng, HU Lian-xin. Loess Creep plication on SEM Images of Clay Materials[J]. Ap-
in Plane Strain Conditions[ J]. Journal of Northwest plied Clay Science,2011,54(1):97-106.

AQ&.F University ( Natural Science Edition), 2016, 44 [47] ZHANG L X,QI S W,MA L N,et al. Three-dimen-
(11) :209-214. sional Pore Characterization of Intact Loess and Com-

[40] #B 4. EgEwR . Ly, 5. A F 50 0w 0 pacted Loess with Micron Scale Computed Tomo-
YRR B RL)] TR XTS5 HEE, 2022, 36 graphy and Mercury Intrusion Porosimetry[ J . Scien-
(3):151-156. tific Reports,2020,10(1) :8511.

ZHENG Jia, ZHUANG Jian-qi, KONG Jia-xu, et al. (481 %  HLDIZRAE. WK B B ORGSR T I S
Study on Instability Mechanism of Loess Landslide [ A7 B 2 Bt 27 41, 2006, 19 (4) : 63-66.

Based on Ring Shear Test[J]. Journal of Arid Land JIANG Fu, YING Rong-hua, YAO Bo. Experiment
Resources and Environment,2022,36(3) ;151-156. Analysis of Viscoelasticity of Loess[ ] ]. Journal of

(1] RAWE. 2 7. B TBIE FDA J5 ik i 8 4w U7 Shijiazhuang Railway Institute,2006,19(4) :63-66.
TRV AAJ1%5 TR, 2015,34 [49] ZHU C H,LI N. Ranking of Influence Factors and
(14 1).3408-3417. Control Technologies for the Post-construction Settle-
ZHU Cai-hui, LI Ning. Post-construction Settlement ment of Loess High-filling Embankments[J]. Com-
Analysis of Loess-high Filled Foundation Based on puters and Geotechnics,2020,118:103320.

Modified FDA Approach[ J]. Chinese Journal of Rock [50] A4, AR, 3 o0 22 L F — 4 [ 4540 19 3% 1 i AR
Mechanics and Engineering, 2015, 34 (S1): 3408- R )] KITR B Be i . 2018,35(11) :91-95.
3417. GU Shuan-cheng, HU Chun-hui, HUANG Rong-bin.

[42] 4 5%y D528 Ta i, 25, 4E 48 3 X b T U0 R I a8 Test Method of Loess Creep Based on One-dimen-
AL IE B InSAR Wail 5 23 A [T, s K 24 2% 3R sional Consolidation Instrument[J]. Journal of Yang-
(ZE R ,2021,46(7) :957-969. tze River Scientific Research Institute,2018,35(11)
XU Qiang, PU Chuan-hao, ZHAO Kuan-yao, et al. 91-95.

Time Series InNSAR Monitoring and Analysis of Spa- [(51] 7R, XIR gk F]. o AT ae ] . K%
tiotemporal Evolution Characteristics of Land Subsi- K2 CHARBE2 R 2008, 28(5) : 31-34.

dence in Yan'an New District[ J]. Geomatics and In- CHENG Hai-tao, LIU Bao-jian, XIE Yong-li. Defor-
formation Science of Wuhan University,2021,46(7) . mation Characteristics of Remolded Loess[ ] ]. Journal
957-969. of Chang’an University ( Natural Science Edition),

(437 GNZEF 3R, 9% 0, 55 S 22 7 DX 3t T 37 I 43 A 2008,28(5) :31-34.

S R 2 B Y InSAR WEl 43 [T ], I K %2 [52] &, 2 7 OB, % BT 44 m 0 E

e (fF BRHE D »2020,45(11)  1728-1738. FH - AH AR, A Ty 5, 2015, 36 (11) - 3164-
PU Chuan-hao, XU Qiang, JIANG Ya-nan, et al. 3170,3306.
Analysis of Land Subsidence Distribution and Influen- GE Miao-miao, LI Ning, ZHENG Jian-guo, et al. A
cing Factors in Yan’an New District Based on Time Creep Model for Compacted Loess Based on 1D Oe-
Series InNSAR[J ]. Geomatics and Information Science dometer Test[ J]. Rock and Soil Mechanics, 2015, 36
of Wuhan University,2020,45(11) :1728-1738. (11):3164-3170,3306.

[44]  EEIR. KOS LM R PR 70 38 B A8 T2 AL FE L b e 4k 2R (53]  EAAES . 0% A= . A7 . JRHR B A B 495 00 A A i 8
SR FELD]. 22 - 22N B TR 2, 2012, WFFE LT K SCHb B TR 3 57 . 2009, 36 (6) : 72-75.
WANG Xue-lang. Study on Characteristics of Col- WANG Song-he, LUO Ya-sheng, YANG Jing-jing.
lapse Deformation for Collapseible Loess, Foundation Experimental Study on Creep Consolidation Behavior
Treatment Method and Tests[ D]. Lanzhou: Lanzhou of Intact Loess [ J]. Hydrogeology & Engineering
University of Technology.2012. Geology.2009,36(6) :72-75.

[45] LIZX,WANG JD,YANG S,et al. Characteristics of [54] ¥ B, ioefe. B AR T R RS = N A IS 4 B



3 BET . F R LM TFR R LR 505

(I, R =5 ] 5 TAE 242 . 2008, 4(2) : 269-273, 319, 52.
JIANG Fu, YING Rong-hua. Analysis on Loess Vis- WANG Bin, ZHU Jie-bing, TANG Hui-ming., et al.
coelasticity by Laboratory and Field Tests[J]. Chinese Study on Creep Behavior of Slip Band Soil of Huang-
Journal of Underground Space and Engineering, 2008, tupo Landslide[ J]. Journal of Yangtze River Scientific
4(2):269-273,319. Research Institute,2008,25(1) :49-52.

[55] Z=4fi. yaesh ., St f8. &N ) T 5 90 2 0 A R [62] & .56 BB 41,5 XPEHM K Q ¥+
B T 7 BB R 22 4 (A AR B RO , 2018, 39 AR VR IR O S [T 1. B AWK AR 2 4k, 2014, 34
(3):56-60. (6):758-763,770.

LI Jin-hua, FANG Hua-giang, WU Shi-de. Test on TANG Hao, DANG Qi, DUAN Zhao, et al. Study on
Creep Characteristics of Remolded Loess Under High Creep Characteristics of Q, Loess of Xianyang Area in
Stress[J]. Journal of Henan University of Science and the Guanzhong Basin[ J]. Journal of Disaster Preven-
Technology(Natural Science),2018,39(3) :56-60. tion and Mitigation Engineering, 2014, 34 (6): 758-

[56] . PEE WA EE GBHEED] b EFR 763,770,
2B #E.1987,17(12) :1309-1318. [63] & fH.B&EF XTFH. 83 =GRS Singh-
LEI Xiang-yi. Pore Types and Collapsibility of Loess Mitchell B LT ]. K H BB IR} 2, 2015, 33 (10)
in China[]]. Science in China:Series B,1987,17(12) ; 112-115.

1309-1318. LEI Heng, YANG Chun-jing, LIU Zi-qi. Loess Tria-

[57] EWME. 54, ¥+ =y er )] & xial Creep Test and Revised Singh-Mitchell Model
+ T2 ,2010,32(10) :1633-1637. [J]. Water Resources and Power,2015,33(10):112-
WANG Song-he, LUO Ya-sheng. Study of Triaxial 115.

Shear Creep Characteristics of Loess [ ] ]. Chinese [64] ik R.GERRE.FEITCH.E B HEFETHE L =4
Journal of Geotechnical Engineering, 2010, 32 (10) BEAS RIS I L B AR [ ] ], 25 2 TR K22 i CH R/ BL
1633-1367. 2£WR) ,2015,16(5) :20-23.

(58] TEMSRL. 56 A, #3415, 5. i + = ik A 45 ZHANG Hao, GU Qiang-kang, PEI Yuan-xin, et al.
W B e o M7 [T 1. %45 4 1 2%, 2015, 36 (6) : 1627- Triaxial Creep Test on Loess and a Study of Empiri-
1632,1642. cal Models Under Conditions of High Stress[J]. Jour-
WANG Peng-cheng, LUO Ya-sheng, HU Lian-xin, nal of Air Force Engineering University( Natural Sci-
et al. Research on Triaxial Creep Characteristics and ence Edition),2015,16(5) :20-23.

Models of Remolded Loess[]]. Rock and Soil Me- [65] XBhyE, B M. FEE.F RERETF Q Wt —
chanics,2015,36(6) :1627-1632,1642. o [ 45 I A8 LT ). A B ,2021,66(6) : 318-324.

[59] FFNLX B, F A, & A 8 P LA LIU Chi-yang, TANG Hao, WANG Nian-qin, et al.

[ 5 7K 25T 0 AR Al 3 30 B 5 [T ). 7K SC b i T AR b One-dimensional Consolidation Creep Test of Acid-
5 ,2022,49(5) :137-143. contaminated Q. Loess[]]. Highway, 2021, 66 (6):
WANG Xin-gang, LIU Kai, WANG You-lin, et al. An 318-324.
Experimental Study of the Creep Characteristics of [66] XUE Z F,CHENG W C,WANG L. Effect of Straw
Loess Landslide Sliding Zone Soil with Different Wa- Reinforcement on the Shearing and Creep Behaviours
ter Content[ J]. Hydrogeology &. Engineering Geolo- of Quaternary Loess[]J]. Scientific Reports,2021,11:
gy»2022,49(5) :137-143. 19926.

[60]  BUHEH . XIHR M. B30 46 B - =B D20 L W [67] BEPRLE ARSI, RAEIK SR AT I A 3 1 i 57
A B8R SR S e AR IS L ] K S T TR M PR LT ] VIR 22 BgBe ik , 2020, 37(4) : 180-186.
5 ,2022,49(2) :148-156. XUE Zhong-fei, WANG Lin,ZHENG Wen-jie. Shear-
ZHU Yan-bo, LIU Zhen-gian, L1 Wen-jie, et al. Ex- ing Behavior of Loess Reinforced with Post-harvest
perimental Investigation of Influencing Factors on the Straw[ ] ]. Journal of Yangtze River Scientific Resear-
Long-term Strength of Sliding Zones of the Loess- ch Institute,2020,37(4) :180-186.

Hipparion Laterite Landslide [J]. Hydrogeology & [68] VEEMNI, 36 WA, 2=t ik, 55, 2F 4 0 %7 3%+ 09 =l ik
Engineering Geology,2022,49(2) :148-156. R [T Bl R S TR, 2020, 20 (19) .
(611 & RN, FEMERD, 5. 8 3 S0 W L i 7602-7608.

ARREPERT 52 [T 0. A TR 27 B 5 4 » 2008, 25 (1) : 49-

WANG Guo-gang, LUO Ya-sheng, LI Pei-da, et al.



506 ok A ¥ 5 ;o B OF 4R 2023 #
Experimental Study on Three Axis Creep of Fiber Re- 2018,44(14) .:94-96.
inforced Loess[J]. Science Technology and Engineer- DONG Huang-Shuai. A Review on Creep Model of
ing,2020,20(19) :7602-7608. Soft Clay[]]. Shanxi Architecture, 2018,44 (14);94-

[69] #& W, BPAR(R. AP 4, 45 2F 4E 20 n A o £ — 4E U5k 96.

BRI AR )] B ) 5 TR %, 2022, 41 (78]  F&Tobr. Wi e, oA~ S, A B8 4 Fe 4 e 1 S 3Ty
(5):1054-1066. S B KRR L) ] AN . 2014, 34(4) - 56-
CHU Feng,SHAO Sheng-jun, DENG Guo-hua,et al. 60.

Experimental Study on One Dimensional Creep Be- PEI Yuan-xin, GU Qiang-kang, ZHANG Ren-yi, et al.
havior of Loess Reinforced with Fiber Yarn [J]. Compression Characteristics of Loess and Control of
Chinese Journal of Rock Mechanics and Engineering, Reasonable Moisture Content of High Fill[J]. Journal
2022,41(5) :1054-1066. of China & Foreign Highway,2014,34(4) :56-60.

[70] ¥ M. BB e, % g+ = kA R [79] LIU X W,ZHANG X D,FU X G,et al. Experimental
[J]. AE#9,2019,41(2) . 148-152. Study on Creep Characteristics of Saturated Q. Loess
JIANG Lian, HOU Feng, LIU En-long, et al. Triaxial [J]. Frontiers in Earth Science,2022,10:815275.
Creep Characteristics of Frozen Loess [J]. Yellow [80] FkF4R.W DI ikHRKR, % TG HEILER % -4
River,2010,41(2);148-152, R 01908 5 TGS TM o [ A %

[71] ZHOU Z W,MA W,ZHANG S J,et al. Damage Evo- B R N [ R it (95 A R O 3 AR [ PR B T 2 8 S
lution and Recrystallization Enhancement of Frozen £V P EARFS,2016.58-64.

Loess [ J]. International Journal of Damage Mecha- ZHANG Zi-ran,SU Wei-wei, ZHANG Liu-jun, et al.
nics,2018.,27(8) :1131-1155. Study on the Dynamic Trend of Landslides on Loess-

[72] SRK KRBT R, VR 0548 5 72 00 i 45 74 51 403 red Layer Contact Based on Creep-slip Mechanism
TR SRR AE T . vk % 42,1995, 17 (3 1) . 60- [C]//China Highway &. Transportation Society. Pro-
65. ceedings of the 2nd International Symposium on Disa-
ZHANG Chang-qing, WEI Xue-xia. MIAO Tian-de. ster Prevention and Mitigation Technologies for
Microstructure Damage Behaviour and Change Cha- Highway Infrastructure. Xi’an: China Highway &
racteristic in the Frozen Soil Creep Process[ J]. Jour- Transportation Society,2016:58-64.
nal of Glaciology and Geocryology,1995,17(S1):60- (811  F KNI, P /N, R 72 k. B 1 9% 4 b 8 22 i n [ 5
65. KR E AT LT ] A Bl R 2018, 34 (3 1)

(73] REKPC.TERM, ERE. % REE LI EH G H 33-40.

BEAMTLT ). vk % 4 .1995,17 (38 1) .54-59. WANG Yong-gang, PANG Xiao-chong, CHEN Hong-
ZHANG Chang-qing, MIAO Tian-de, WANG Jia- bin. An Analysis of Foundation Reinforcement and
cheng.et al. An Analysis on Creep Damage of Frozen Long-term Stability of the Large Section Loess Tun-
Loess by Electronmicroscope[ J . Journal of Glaciolo- nel[J]. Technology of Highway and Transport,2018,
gy and Geocryology,1995,17(S1) :54-59. 34(S1) :33-40.

[74] HEML5K A RN, S R UG AR I8 AR e O R [82] JHARNILENAR M ZE, 90 8 + 7 s A5 Ml 0 O oY

(1. vk 4, 2014,36(1) : 130-136. SHONSHO ], A 8% ,2011(6) :136-141.
DONG Lian-cheng, ZHANG Gong,ZHAQO Shu-ping, TANG Yi-chuan, JIANG Li-hua, LI Xiao-jun. Experi-
et al. Experimental Study of the Creep Indexes of mental Study and Parameter Analysis of Remolded
Frozen Soil[ ] ]. Journal of Glaciology and Geocryolo- Loess with Viscoelasticity [ J ]. Highway, 2011 (6):
gy»,2014,36(1):130-136. 136-141.

(757 ZHOU Z W, MA W,ZHANG S J. et al. Multiaxial  [83] 2% 5Bl 70000, 2 00k 95 1+ — 4 5 25 1t 16
Creep of Frozen Loess[J]. Mechanics of Materials, TelEAs R[], B2 4R 5 T8, 2021, 21(21)
2016,95:172-191. 8789-8796.

[76] WANG P,LIU E L,SONG B T.et al. Binary Medium LI Ang,CHEN Jian-bo,SUN Xing-hua,et al. One Di-
Creep Constitutive Model for Frozen Soils Based on mensional Creep Test and Creep Model of Undi-
Homogenization Theory[ J]. Cold Regions Science and sturbed Loess[ J]. Science Technology and Engineer-
Technology.2019,162.:35-42. ing,2021,21(21) :8789-8796.

(77] #E S b, BRE LR BB B SR £R R [T 1. 1l 79 # 50 (841 HIGEZ: 5K 45, JE VLU, 5. JE A0 0 U5 il B 1 i 45 0%



3 BET . F R LM TFR R LR 007

e L] ] AR, 2010,41(3) £ 88-91. 682-686,725.
DONG Xiao-hong, ZHANG Ai-jun, LIAN Jiang-bo, WANG Dong-hong, XIE Xing, ZHAO Fa-suo. Creep
et al. Study on Consolidation Creep Behavior of Un- Damage Rheological Constitutional Model for Q, Loe-
saturated Loess Suffering Freezing-thawing Cycles ss[J]. Journal of Xi’an University of Science and Te-
[J]. Yangtze River,2010,41(3):88-91. chnology,2010,30(6) :682-686,725.

(851 Bk Wl E AR, BB AL, 45, B LS SO A i [92] EMAE.WWA. KA. F 2HMEBBEMET Q
ARAR BRI FE [T ] HF 2. 2020,35(4) - 228-234. ot AR S T ] T A A TR A
CHEN Pei, WANG Yan-lin. CHEN Xin-jian, et al. 2014,10(6) :1237-1242.

Research on Creep Constitutive Model of Loess-basic WANG Peng-cheng, LUO Ya-sheng, ZHANG Xi-
Landslide Slip Zone Soil[ J]. Journal of Catastropholo- dong., et al. Research on the Triaxial Creep Characte-
gy.2020,35(4) :228-234. ristics of Q; Loess Under Loading and Unloading by

[86] ZRMeTF, RLLAG . 5K AR AE. 40 A % 4 119 1t 5 3B 4l A Steps[J]. Chinese Journal of Underground Space and
TR AR ], A J12%,2004,25(7) :1143-1146. Engineering,2014,10(6) :1237-1242.

WU Yan-kai, CHEN Hong-wei, ZHANG Zhi-zheng. (93] J& . RGEBLBC B AF. LT 0 BB RO o) o
Characteristics of Saturated Loess and Rheological B ¥ PG SR A [ ). K SC Ml BT T ORE M R, 2014, 41
Model of Unsaturated Loess in Xi'an[] ]. Rock and (5):50-56.

Soil Mechanics,2004,25(7):1143-1146. TANG Hao, ZHAO Fa-suo, DUAN Zhao, et al. The

(87] BR3EE B AL G S5 A 08 TR ) ot 7 B - T Improved Nishihara Model of Loess Based on Frac-
SR BB I LT ] N R B, 2020, 42 (2) ; 142- tional Calculus [ J]. Hydrogeology &. Engineering
146. Geology,2014,41(5) :50-56.

ZHANG Ji-hong, DUAN Zhao, TANG Hao. Numeri- [94]) FEMAR B I, BF 25 2 T 20 8 5 RO iy
cal Simulation of the Effect of Creep on Loess Land- Q; ¥ b AT AR LRI S [T ], TR M B 2 ), 2022,
slide Caused by Lateral River Erosion[]J]. Yellow Ri- 30(4):1077-1086.

ver,2020,42(2) :142-146. MU Huan-dong, DENG Ya-hong, HE Jia,et al. Study

[88] Mk wk.#AyE8i.2E =B LH0S5RAHEGER K on Rheological Model of Q; Loess Based on Fractional
ZHFIE )], TREML 2% ), 2010,18(5) : 685-691. Derivative Theory[J]. Journal of Engineering Geolo-
LIN Bin,ZHAO Fa-suo, HUO Liang. Coupling Study gy»,2022,30(4):1077-1086.
on Damage and Rheological Model of Loess and Its [95] BRMITE. A &EE. 2 ¥ 5 BB R L WREARY
Parameter[J]. Journal of Engineering Geology, 2010, BRI ] RH TR M (Ll 5 T
18(5) :685-691. fR)»2019,43(4) :590-595.

[89] 2z W MW AL, £ MY, 5%, s Q FRE - OU Xiang-ping, YAN Zhi-hao, LI Tang,et al. Resear-
SIE AR AR PR DR (] R s S TR R ch on Rheological Constitutive Model of Collapsible
2017,13(4):905-912. Loess[ ] . Journal of Wuhan University of Technology
LI Li,DENG Ya-hong, WANG Peng, et al. Three Di- ( Transportation Science & Engineering), 2019, 43
mensional Creep Constitutive Identification Method of (4):590-595.

Ground Fissure Belt Q; Undisturbed-loess [ ] . ISR (OIS AT b7 S O 12| B o 3 B R U T
Chinese Journal of Underground Space and Engineer- JESLH AR )] TR X TR S H R,
ing,2017,13(4):905-912. 2021,35(7):144-155.

[90] XRIP UL .2  FH.HEMe AR, . PH M XK ek Q SHAN Shuai, XIE Wan-li. ZHU Rong-sen. et al.
JEREE A R R IS i oR [T . & + F12%,2015, 36 Creep Characteristics of Compacted Loess in Yan'an
(7):1847-1855. New District Under Loading and Unloading Condi-
DENG Ya-hong, L1 Li,MU Huan-dong, et al. Experi- tions[ J]. Journal of Arid Land Resources and Envi-
mental Research on Rheological Properties of Q; In- ronment,2021,35(7) ;:144-155.
tact Loess Within Ground Fissures Belt in Xi’an Re- [97] /& %, ERY¥ B 8.5 EF oMM a4
gion[]]. Rock and Soil Mechanics,2015,36(7) ;1847- SR L IEABG AR, PR 2R R A SRR
1855. FR).2015,46(11) :4248-4255.

(91]  ERLLH RBIEBL BIEH LB Q & L TANG Hao, WANG Dong-po, DUAN Zhao,et al. Va-

A5 B (1), 7 % B4 K 2 2 4L 2010, 30 (6) 4

riable Parameters Creep Damage Model of Loess Ba-



508

Hy

w M F 5

7NN

% R 2023 4

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

sed on Fractional Calculus[J]. Journal of Central Sou-
th University ( Science and Technology), 2015, 46
(11) :4248-4255.

BB AL BESL S BT OB MRS M Q
B B R AR AR [T ] VLR 2 B B 4l . 2015,
32(8).78-83.

TANG Hao,DUAN Zhao,ZHAO Fa-suo,et al. Creep
Damage Model of Q, Loess in Consideration of Mois-
ture Content Based on Fractional Calculus[]J]. Journal
of Yangtze River Scientific Research Institute, 2015,
32(8).78-83.

DING R H, TANG H, DUAN Z, et al. Analysis on
Creep Properties of Aquiferous Loess Under a High
Confining Pressure[ J]. Journal of Engineering Science
and Technology Review,2021,14(3):59-68.

TANG H,WANG D P,DUAN Z. New Maxwell Creep
Model Based on Fractional and Elastic-plastic Ele-
ments[J]. Advances in Civil Engineering,2020,2020 .
9170706.

TANG H,DUAN Z,WANG D P, et al. Experimental
Investigation of Creep Behavior of Loess Under Dif-
ferent Moisture Contents[ J]. Bulletin of Engineering
Geology and the Environment,2020,79(1) :411-422.
TANG H.LUO ] Z.DUAN Z.et al. Experimental In-
vestigation of the Creep Behaviour of Remoulded Loe-
ss Under Different Levels of Compactness[J]. PLOS
ONE,2022,17(1) :e0262456.

B E BB AR AR R AT LT DL
FRF2£,2011,27(3) :69-73.

ZHAO Ling, GE Ke, LIU En-long. Study on the
Rheological Properties of Loess[ J]. Building Science,
2011,27(3):69-73.

WANG X G,WANG ] D,ZHAN H B, et al. Moisture
Content Effect on the Creep Behavior of Loess for the
Catastrophic Bagiao Landslide[ J]. Catena, 2020, 187
104371.

L1Z X,WANG ] D,ZHANG D F. Creep Behavior of
Intact Loess Followed Unloading Paths[]J]. Frontiers
in Earth Science,.2021,9:744864.

CHANG Z L,GAO H X,HUANG F M.,et al. Study
on the Creep Behaviours and the Improved Burgers
Model of a Loess Landslide Considering Matric Suc-
tion[J]. Natural Hazards,2020,103(1) :1479-1497.
Br AL B P R MLBEOE AT - DAV U R
TR B BILD ], PE2% K %2, 2013,

DUAN Zhao. Study on the Trigger Mechanism of
Loess Landslide: A Case Study of the Loess Landslide
in the South Bank of Lower Jing River[ D]. Xi’an:

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

Chang’an University,2013.

VF BRI IE BOR AT O S N TENLIRLT . TR
%47 ,2012,20(2) 1 145-151.

XU Qiang. Theoretical Studies on Prediction of Land-
slides Using Slope Deformation Process Data [J].
Journal of Engineering Geology, 2012, 20 (2) . 145-
151.

JE X R B R R AR T T A e R A oL
SEAE AL S T [T ] 7K SCHl B T A M BT 202047 (3)
115-121.

ZHOU Jing-jing, ZHAO Fa-suo, YUAN Xiang-qin,
et al. Creep Process and the Microstructural Evolu-
tion of Sliding-zone Soil[J]. Hydrogeology &. Engi-
neering Geology.2020.,47(3):115-121.

LIAN B Q, WANG X G,ZHAN H B, et al. Creep Me-
chanical and Microstructural Insights into the Failure
Mechanism of Loess Landslides Induced by Dry-wet
Cycles in the Heifangtai Platform, China[]J]. Engi-
neering Geology,2022,300:106589.

Je R AR L AR B M O kA 5 D) B AR S G
FIMI/ k. SRR =R AaEE LS TRE

ARREAE SR AR DU BE 2 57 R i AL . 2009
271-275.

LONG Jian-hui, LI Tong-lu, L1 Ping. Experimental
Study of Shear Creep in Slipband Loess [ M ] //
HUANG Run-qiu, XU Qiang. Proceedings of the 3rd
Conference of Geo-engineering. Chengdu: Sichuan Sci-
ence and Technology Press,2009:271-275.
XERGE B2 .. LRSS
FaetEm e m )] B 44 ,2015,46(11) :223-226.
LIU Yu-feng, WANG Jun, LI Wei,et al. Effect of Soil
Creep on Yinwan Dump Stabilityl[ J]. Safety in Coal
Mines,2015,46(11) :223-226.
AR, A IR BLHE U AF. B0 I A R 2% o AR
HERKERAFE S REL ] b EB A kR
2£,2022,52(2) :199-221.

LAN Heng-xing, PENG Jian-bing, ZHU Yan-bo, et al.
Geological and Surfacial Processes and Major Disaster
Effects in the Yellow River Basin[]J]. Science China:
Earth Sciences.2022,52(2) :199-221.

EANES B A AT % N ) T e A A R G B Y
[J]. &+ J1%.,2009,30 (3 2) :43-47.

WANG Song-he, LUO Ya-sheng. Research on Creep
Characteristics of Loess Under Complex Stress[]].
Rock and Soil Mechanics,2009,30(S2) :43-47.

77k =5 U I | (U N g S 1 W
L RICREABE el - 2016,33(6) - 75-78.

YANG Chun-jing,ZHANG Di. Triaxial Creep Tests of



%38

BET F R B R A AT L3R

509

[116]

[117]

[118]

[119]

[120]

[121]

[122]

Unsaturated Remoulded Loess[J]. Journal of Yangtze
River Scientific Research Institute, 2016, 33 (6): 75-
78.

LIU K, YUAN K Z,SHI B Y. Study on Prediction
Method for Postconstruction Settlement of Loess Fill
Foundation in Northern Shaanxi, China[ J]. Advances
in Civil Engineering,2020,2020:5703420.

B R OR ST D B L AR H N K SR T B X
A AR i 2 P (T ). M B 41 2013, 32(6)
910-918.

HU Wei, ZHU Li-feng, SUN Ping-ping, et al. An
Analysis of the Time-dependent Properties of Loess
in the Formation of Landslides at Heifangtai Area,
Yongjing County,Gansu Province[ ] |. Geological Bul-
letin of China.2013,32(6):910-918.

ERAEG L IEWAE LA k. B A5 0 AR R IR T 5
[J]. AR 2242, 2009,17(5) : 643-647.

WANG Song-he, LUO Ya-sheng, L1 Yan. Laboratory
Test of Loess for Consolidation Creep Behavior[J].
Journal of Engineering Geology, 2009, 17 (5): 643-
647,

ERAEY B A IR AL B B D) A R IR
WEgELI]. &4 T3 5 TR A 2010, 29 (3 1) :3088-
3092.

WANG Song-he, LUO Ya-sheng, DONG Xiao-hong,
et al. Experimental Study of Shear Creep Characteris-
tics of Loess[ ]J]. Chinese Journal of Rock Mechanics
and Engineering,2010,29(S1):3088-3092.

FEHE UG 0N DR, K ). TR 5 38 0 g - i 78 - [R] Ry
PELT] KRR 24 (B AR 0, 2008, 28 (1) : 6-
9.

CHENG Hai-tao, LIU Bao-jian, XIE Yong-li. Stress-
strain-time Behavior of Compacted Loess[ ] ]. Journal
of Chang’an University ( Natural Science Edition),
2008,28(1):6-9.

BOAT R MR BN AR B AR ) I —
ST AR Y R [T ] 5 1 TR 4R, 2018, 40(7) .
1294-1299.

LUO Ting, CHEN Dong, YAO Yang-ping, et al. In-
fluence of Loading Paths on One-dimensional Creep
Characteristics of Remodeled Loess[ ] ]. Chinese Jour-
nal of Geotechnical Engineering, 2018, 40 (7): 1294-
1299.

AEUALIR A E BN QB i = A A
BRI o E A R KR K L. 2011(1) :127-129, 132,
LI Guang-dong.LUQO Ya-sheng, WANG Zhi-jie, et al.
Research on the Triaxial Creep Characteristics of Loe-

ss of Q;[J]. China Rural Water and Hydropower,

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

2011(1):127-129,132.

VTP s B oy e o e S L Y A
SEUTRE BN I L[], A3 .2022,67(8) : 1-7

DONG Li-shan, LI Wen-qiang, LIU Zhi-sheng. Predic-
tion Method of Subgrade Settlement Considering
Long-term Creep Effect of Loess[J]. Highway, 2022,
67(8):1-7.

Tk . B 7 b T R AR TR R 5 10 O ik
FELD]. P42« PG 2 SR, 2019,

YU Yong-tang. Study on Settlement Deformation Cha-
racteristics and Prediction Methods of Loess Deep
Filled Ground[ D]. Xi’an: Xi’an University of Archi-
tecture and Technology.2019.

w28 R R R UL IR B S LT . ST IE AR S B
#k,2005(1) :102-105.

MENG Xian. Study on Test of High Filling Subgrade
[]]. Urban Roads Bridges &. Flood Control,2005(1) .
102-105.

TR R, B R0 Btk 1 v S 3 X TR R A B
FE[D]. Pi% . 5% B TR, 2011,

XING Guo-yao. The Study of the Settlement Rule
About the Test Section Loess Highfill in Luliang Alr-
port [ D]. Xi’an: Xi’an University of Technology,
2011.

RAWE. A TLXIBIIR . BRI B By i
TR UL I 28 A A3 AT [ . 5 = AR % 40, 2013,
35(2):293-301.

ZHU Cai-hui. LI Ning, LIU Ming-zhen, et al. Spatio-
temporal Laws of Post-construction Settlement of Lo-
ess-filled Foundation of Luliang Airport[]J]. Chinese
Journal of Geotechnical Engineering, 2013, 35 (2):
293-301.

REINm 6 B AR BT R A A I 1
W B DU M BE LT ) B R 5 TR,
2018,18(30) :220-227.

ZHANG Yu-chuan, GAO Fei, LU Guo-shun, et al.
Numerical Simulation of High Fill Foundation Settle-
ment Based on Creep Test of Loess[J]. Science Tech-
nology and Engineering,2018,18(30) :220-227.
JmSR . R BLRANE.E W sy LR ViR
W) A1 3R 0 P 20 A LT . G 2 3 TR 2 % 41, 2018, 34
(1):92-98.

ZHOU Yuan-qiang, WU Hong, ZHU Cai-hui, et al.
Sensitivity Analysis of Influence Factors of Post-con-
struction Settlement on Loess High Fill Embankment
[J]. Journal of Xi’an University of Technology,2018,
34(1):92-98.

A M VSRR W L BRGE A K AR B LT .



510 ok A ¥ 5 ;o B OF 4R 2023 #
N BEAS R .2013,30(12) :120-124. Analysis for the Displacement Characteristics of Loe-
LI Ye, XU Chong-bang. Analysis of Long-term De- ss Tunnel with Weak Surrounding Rock [ J]. Ad-
formation of Tunnel Surrounding Rock of Dayoushan vanced Materials Research,2012,487:64-68.
Tunnel[ J]. Journal of Highway and Transportation [136] LIS,.HAN G Q.HO I H.,et al. Analysis of Time-de-
Research and Development,2013,30(12) ;:120-124. pendent Soil Behavior Above High-filled Cut-and-cov-
[131] Z=EP PR RAME. AR FKERER L REE er Tunnels Using Discrete Element Method []J].
EHAEE DB L] SR E AR ,2020,57(3 1) Geotechnical and Geological Engineering, 2022, 40
306-315. (4):2339-2355.
LI Yu-bo, HE Hao-nan, ZHU Cai-hui. Modified Cal- [137] LI S,JIANIE Y C,HO I H,et al. Long-term Behavior
culation Method for Surrounding Rock Pressure of of Earth Pressure Around a High-filled Cut-and-cover
Loess Tunnel Under Different Water Contents[]]. Tunnel[ J]. Geomechanics and Engineering, 2021, 26
Modern Tunnelling Technology, 2020, 57 (S1): 306- (4):311-321.
315. [138] L1ZQ.QIZ Y.,QI S W,et al. Microstructural Chan-
[132] % Euk, MRt ah. 5 omdk &4 T KW B2 0% 8 + %l ges and Micro-macro-relationships of an Intact, Com-
TIRATWIREE R LT . KR IR CH RBR2E D pacted and Remolded Loess for Land-creation Project
2021,41(5) :86-95. from the Loess Plateau[ ] ]. Environmental Earth Sci-
LUO Yan-bin, CHEN Jian-xun. Construction Time of ences,2021,80:593.
Secondary Lining of Large Span Loess Tunnel Under [139] XB el .y8 ¢ TEWR 8.5 i E i & ¥ 1k
Viscoelasticity Condition [ J |. Journal of Chang’an MASTE % SR R AE e & B LB ). K % 24, 2013, 28
University(Natural Science Edition),2021,41(5) ; 86- (3):30-37.
95. DENG Long-sheng, FAN Wen. Deformation Breakage
[133] KA M. ZEE P, 22 PV, 55, 8 1 b 38 Hb )2 055 48 550 Characteristics and Development Mechanism of Loess
FFEAE ey 2w [T Dol @4, 2021,51(7) ;18- Landslide Triggered by Haiyuan M 8. 5 Earthquake in
24. Ningxia[ J |. Journal of Catastrophology,2013,28(3):
ZHU Cai-hui, LI Yu-bo, LAN Kai-jiang, et al. Creep 30-37.
Effect of Loess Strata on Surrounding Rock Pressure [140] VLB . &5 HLPE sh4F A 3 + i ¥ 2k Fa pL B 0T 9%
of Tunnels[ J]. Industrial Construction, 2021,51(7): [(D]. 14422 . K4 K2,2015.
18-24. JIANG Si-yi. Study on Action of Experimental of Loe-
[134] BRWAPE . ERE WG, T 0. %25, L TR FE M o s 4 ss Slope Instability Mechanism Under Rig Vibration
P Y % B A2 e PR AT )] BROUHL TR 4 (8 B [D]. Xi’an:Chang’an University,2015.
315 TRAD ,2018,42(3) 435439, C11T oS3, RSB IR B 0 T3 P T B IR B 5 15

[135]

OU Xiang-ping, GUO Hui-feng, YIN Hang, et al.
Tunnel Stability Analysis Based on Rheological Pro-
perties of Collapsible Loess[J]. Journal of Wuhan
University of Technology ( Transportation Science &.
Engineering) ,2018,42(3) :435-439.

ZHANG Q,ZHANG H X,LAI J X. Finite Element

PRI D], 22 . 22 58 3 K 2%, 2018.

NIU Ya-qiang. Testing Investigation of Static and Dy-
namic Properties and Constitutive Modeling for Fro-
zen Silty Clay[ D]. Lanzhou: Lanzhou Jiaotong Uni-
versity,2018.





