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Abstract: On one hand, anti-slide shaft technology can overcome the problems of blocking the seepage and
drainage path in the slope by traditional anti-slide piles. On the other hand, it can reduce the excavation quantities
when the vertical drainage and anti slide structures are separately constructed. Besides, it can fully provide the
hydration-heat dissipation surface to ensure the overall structure quality. It has been an important technology in

modern landslide prevention engineering, and the novel one of geological disaster, hydrogeology and underground
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engineering in recent years. The anti-slide shaft technology involves hydrodynamic mechanics and solid
mechanics, as well as hydrodynamic model, structural model, engineering geological model, efc. Besides, its
promoted application is restricted by some problems, such as the lack of mature theoretical system, the relatively
complex of this spatial structural combination, and the difficulty of the construction technology. Thus, it is
necessary to carry out targeted current status summary research. Based on a large number of relevant documents,
patents and practical engineering applications at home and abroad, we summarize the characteristics and
classification of anti-slide shaft structure (anti-liquefaction pile, hollow anti-slide shaft, box anti-slide shaft, etc),
and find that the anti-slide shaft structure are mostly pile-type or tie-type, forming a 3-D structure system with the
combination characteristics of seepage, collection, drainage and anti-slide. This kind of seepage-collection-
drainage structures usually include water permeable holes, radiant seepage holes and drainage pipes. The
demonstration of typical application examples show that although the anti-slide shafts have the advantage of
significant improvement on the stability, there is still a large optimization space from its extensive use and
diversification. Thus, the current complex construction process, unclear mechanical properties and drainage
characteristics, imperfect stability calculation theory, plane layout optimization method to be improved in anti-
slide shaft technology are important scientific issues and research trend, which need to be paid attention in the

future. The solutions of these scientific problems are not only beneficial to improving the mechanical and drainage
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theory, but also beneficial to improving the overall application level of anti-slide shaft technology.
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construction technology
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Table 1 Characteristics, classification and representative types of anti-slide shaft
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Fig. 1 Schematic diagram of the profile of the anti-slide shaft

Br LR HEK PO AE Z A, <B4 -HE PN 45 2
F W] LA B 2250 0 A R 4 1B L 5, 0 5200 Ik
TR KA AR« OO g HE KT A L 0 A LA
B 2 BECHE AR DU AESE ), X BER R R b2
%1 P FE SR B ol R, AR SO A

2 BBVHE/KIEHE T2 R A SE
FLAE 20 42 90 4FAX, 250 I A PR i L HE K 3T

WAEH, IR W AEM, 1 E TEREARANRNEE.
b 2% 25 1996 AF 7E AR R R 11 AR 5 BE G Y 1 A K
W% B OB A A K3ST IS iG B i 1T 7 RS0
PrHAE, R ER IR 56 m, #1828 3 mx4 m, %50
B RSF 1.8 mx2.4 m, HEJE LA [ 2 m 3 Bl o0 5200
W, 23 2038 43 A6 it T i R i T sk AR v A AT )
W JUTAE R —IH, X S R B L R 2 T
U I P AR R AT T HORFOR, 52 0 RDE 250 dt
T BE S5 G IUE P 254 T8 =, B0 62 AR Ak, HEAR
20~25m, &L EHA 1.0~ 1.5m, FABEK 33.1 m,

fEE Ah, 5 Pulko 45 1 SCHik, Hr % SCJE . Slano
blato IR JZ Vi IR 18 Bk 7E 2004 4F 10 A i FHHEAK 8 - Bf ik
A7 1 M v B, e i A R A B0 T 0, I
I, B KRB SN FE 2R 3 20 mo By 1k I
WA, TR A D4 5 4P BE HE K 0 20 5 hE,
FIH 8 #RELAR 1 500 mm $7BEAE (1R ), N EB
FoF WA R, O AE W TE BN T 4 )R BE 58 30 em % BH W
o IREE, W EHA TR R

I SE AR AE [ Y, HEK BT BE A S RO B
Mo BN =8 kS LR KBRIR)Z H a3 T
T2, I Y R KA R, B R, R BOR YRR e T
H 25 B, WSS PR oR . TR H R A B X i A8 E
FRAEAPTUE HEAK B 75K, F 2015 4R 4 3 EE HEK
PO B T HE K R R A B E T R
e A TR £ 4 KU, 4 T T T AL

VY R A B R 5 AR R T 3 2 R R K R



- 76 - K ST S5 TR 5T

$24

(AERE KR 2235 2 500 ~ 3 000 mm), il 20 144 74 b 7K
B A V3 B A B T TR RS — o AR AR DY
UK S AR IR S R T AR 3 R T
FE: (D FE N TIPS TE B i 60 m i) Kk 8% i 49 A in i
TR 2 O W T ) A K A W M (2) B FE N 2
V] TF 42 0 08 33k, 5T Fe 3R B K IRk (3) DA 33k 0 2% Ji
PEHEAK BRI, ) A8 A 5% 0 37 7K AR T B A b i R K
I o BB IR HE K UM | H v P AR AR
FE PEPRAE T B R

WHT AT AR, AR HEK B B e SE s TR rp A 3] —
FE iz L AR B M Z oot kR R iE A —
PEE, AT S ER TP AN A B, DU S A
A B, it T8 5 i 2 4

3 HIRHE

HEoK B e AR 56 BRSO I 28 07 T 3 AN B il
ZF B B (20 22 50— 90 4FE 10 ) . & i Bt (20 i 22
90 A —21 thad W) . R RBT B (21 AW £ 4 .

3.1 W B

A B B 2% 3kas i 25 o0 AR AT PO i,
HIF A i —2 % BB HE K DR . 78X — B3,
FE] A G 16 DAk B N B ORI T R A R el 5 it ) 7
1, TR A AR 2R T, (R R — AR K, DA
9400, 0500 J& % . B34 M UNTE 1965 4%, T AR FE
16 1) B B B B, SR A9 A TR B - AR AT ARE S
T A &5 A 10 TR 5 it e A8 K il O B2 0 g i AT
NEELIEEN

FARIX — A5 % T B AN B R 2 58, BB
I8 R R, AH S SR A HE KT A 4 Sy R 1) 45
PRI UEATEE X P AR 8 5 T B 5%

] BF 40, 2K I B 5 B HE K 2R b 98 6 a0
K W H AR KPR =2 0 3 B IR, R B K 5 E
K BRI 25 G ST AR HEK R G0, 27K IR RS F i I
38 I HE K S 5 S N R HE K R G I E 5 HEOK R
TE TS A B 1 ' e IR B K AL, T LAS | HEE 2 0 Hh
i

BEAR, BLIHEK . B HTHEK . A HK S B A A
T 1 1 TR HE K B AR 7 [ A T R 3% e |
FHEE P, 8 H5 B HE K ST R HEK O U o8 28 T
FEREE,

3.2 BIRBE

i e ity (DO E P SN DN 6 S NIER N

TR YU AR T2 W I s F BB iR TR, (1

W FRE WAL T 7 IR BE A R AR B AR 2
it T 3E A OR T IR PR AR, 51 & TR H AR A G
%o 1990 At 5T M T TR BT U [ bR 4 WUR b i
TR T A )2 R, A Hl AR Y 4 )
SIAT TREJZFHED, W, M 5H 4
77 =X BB A 2y B 461 A0 R ) AR BT A
TURIAERE . DU B . HEK PO RS o HEKPUIE PEAE %
e S <

(1) S5 555 M B3 A v 1143

AR BT R A A% Ge o i B Y A i, U2
P87 i AT R N SR SR RING £ o 1] S | R QTN
HE K BTV A C AT B, TR N B R R L B A5 AL
CTEIREOR T . FHCT JB 3% J5 vk ) 51 = W 37 Tk
X IR BE + = SR B E A S DAb, B TE EA IR A L6
“T IR, LU IE A a4 7 e /7

[ PR JE 25 0 HL i BER T RS IR T ST
R . TR, TR AR,
A BE LN BE Ak v, 5 AR UE 8 14 BT BY 1 AR AZ 1R X
R . IR AZ R K B, A A2 R X T BE R, AT
AT ¥ BEG T 8 1 11 (5 08 X ) 5 AR o BE R, 1]
e B A 5507

(2) B ok e

B i b g B A A B S B B A [R] AR
T EZ 2 RHHMA . 2R A i  BUE L, A
DT R M SE B T 28 0 BEAE B BE B 1 AT, B0
5 1 FH A AH [A] 0 S0 B, i e B 18 ) R 2k 0 = R
50% LA b, 3k ASS5 18 6 T H0 0 B & B b A R
HE,

(3) N 1 AR TR L LA

Bk b 1 v e ) AR 2k A, A DRBE SRR S 0 BU(E
TR, X b7 A AR T T RRUR ] A 2 o0 (B A A R S0 [
FER I 7 B AT B, D £ | Bk - A XUAR A A
AN TR M BT 25T, AR TR KP4 VR TR 28 O AR R BT i
[EDARNEETIANE £ I R R 1K /v R TN 1 O DA (TR 5
B R s O AR SR AR K, BE L RIAH EAEH R,
B TR 3Z 7K - far 2 B8 ) H A

(4) ST A W 28 HE KK 2

TEZ B B, HEK 7 X ECR U 25 O ht i pE i i %
R FEZRZ, A DG I ST AR W 25 HE KR R
H 8Lk, 76 B A3 80— 20 0, 046 8 552 K AL-
BRI HEAK AL 4 52 K L -JRR I HE K B 4R
K- B HE KA 20 AT, R SR ik — 2 A A 4
B TE R TR AL IR SE A ST IR s HE KR &R



2023 4F

E I, A KU AEROR BT ST PR K R B <77

KA G2 D YU AR UE— 85 G BB - -HE HEK
PUUT A PR T S0,
33 KRME

FE R Sl b, HEK B AE i 5 iR AT oY
PEA TR R BB B A 58 Bl 1 0 A [ R
vHE o 3 B 36 B HLTE ) (GB/T 38509—2020)1, (LLF
FRTFR CRIAE ) I HEATHE) . I B 5 it Je A

(1) W IR P

BE T H R BT TS AR HE K BT A AR R K 32
o 2 1 FH 5C J7 24 45 M O T AR OR 2 104 [n) S, B i A
G20 ] FH 5 DV SN 1 i 2R AR, o A T K T
25 0 W R BJE  THT 255 00 W B 527 ) R L 3R 2
HEATHFGY, 45 R0, 50 1 48K T 2 o0 B I 2V 39 1T A2
BY R IR, T A AR I A O A e 25 R B W, iR T
PR 2SO AR 3 5 B 2k gl m) 2448, H 5 R 2B K
FLA I AR O, A2 A ' A i B DA 1 ) e T IR HE
FLRAT X NAE . A, B2 W58 o 50 &
SHR VR BB A O W 1 B S N B R 2 A e TR O
HERIETE, Akiyama %5 W) & B2 O ES 2 A0 0%
£F Y A RN 25 R 58 1 SELE AT LB S R v A B R T
BHe S, B R MEPERE IR o Sk A1 DR I S 2
HEREE T 25 DRI BT ERE

(2) sk hi A

XRS50 HE 23 O AR 25 it 32 h 0 A B o L
B TN 70 28 4k, R S sk i in T8 g, & Bt
TS R B s AR T A5 T RE, e
(FET) J5 BY (BY W0 ) B SR T 0 BY FR IR, AT 5 1T
H R BT T Y AR BRAE . 3/ P WA Ry A2 A0 i
O TR RIS A L R R T A B 5 A8 11
N 3 43, 5N T B B 30 1) 37 i DX R B A TS it
TN KA I 7, ] s A B % A 5 % il A2 9 )
Je (A AN) D 2 1 R 35, SR B i e 2 SR 400 T s, A
By 85 K0 & A R W S A8 T VR Sy ) A R S A
TZIBIEHE

(3) U AMEE RIS

AR 22 HE K B 8 A 78 A v A B AR S B 75 22,
Bl R 24 R UM A1 . e 3RLTR BB b A B AR, (R ) 2%
B P 5T — B NPT N B e R o A A
AT B AR 0 T B T 2 TR B A SR (R 8 A
O BE BT R RN B A5 6, I 4 T 2 e R A
AR 25 A A A 2. T 4 A 45 U] ik — 45 3 4k 3L
)L T T, 42t T U R B A O ME AR A
52 B AE FH T FERERE 7 IR 2K ) o MR R AR 38 it

I LS S D AR R IEVE R PUB R B R T
RS AR X Y G i B S S B AR (E AR AL
UE B T AR B0 A 23 007 B 101 LT 425 4 5 0 40 8 A
PRI EE A HMEERICR

(4)HEAR B

iy it A A0 38 3 a0 T B HE K B T A HE K K
SR 55 T I PN SR B R TR O, RIS B R
Uf, BRI RE B 07 A8 A HE KBTI B, R B R
HEZK AR, o AR S5 50 O ) ] 9 - T 5 A {42
TR TR R HE K BT S R 2 HEK S K HEK
ORI MR TAE e HE K I 2o Pulko 457 3 1 [
T RHE A 70 8 A PR AR 1 X6 L K B, 7K AL 7 R iR
V2% I R T 384 1, L R AR K A 2 R 7, K
BRI

(5) e A 4305 12

CHLTE ) Hh ML E A6 78 HE K BT T A 81T 52 1 YR 05 1
7 B LA HEA SO IO B P, 7R3 I AN RE AR
WRELIRBE L UL RE ), 675 % BT ATY . 12 P17
e 85 3 5, LA B 7 R A 2 AT AR AT BB 5
S AN Y T A ST A HEAT DI IS 0

BRIt 2 A, /N A5 0 g — 20 S e T A 5 M R B
8, 3t HEAKR U A AR B R AN AR A SO, I HK S
SRAFHE KGRI 2500 R

Bt X HE AL A R AT B 58 TE A9 K, (R )
TR S5 e BT ) T B a5 R 2 BT (EURIAS T 2 O
it 5 JE S A VR I 22 I 2EAT T Rk

4 T MES A0 B3

SEE R E N A ST R AT LR B, HEAK T A
AP AF AR — SO 5 ], B AR BAE LA DY 5

(D T T 258 2

BEH FRATL I WE 25 0 B At T R T2, HEK
TU VA 8 0 A — il T AR N R AR ok, Y
B R AT 5 B s 0 BB | AL 37 K LRI R S AR K AR
BET R HEK A B S HEKBETR  HEKALAF oA 2 2
HEAK B it 3% 2 45— ZR G [, 7 S AN [) b o 225 440 1
P A E TS MR 7 AR RS UM TR T I 2 ) B T
FRe 4 Ui (R AN B UIAHOC, ANaeiR . HIR,
P 2% 1 FIASCESE 1 © 0 FH 22 0 mT e B, HE K0 3 A
hFLEA TB-E-HZ2Mone, MU N EE 24,
T 3T 11 T 5 v PHL T R S 4 TR i X 4 20 R A S
B MERE, S HEK PO AR A HES 12 A R T —
2



- 78 - K ST S5 TR 5T

$24

(2) 32 PR RE A HE AR A BH B

HEZK T BEAS B 14 7 2 1 BE R HE K R 1 18 A 5
SO, % SR A OCI B AL . B o, H AT
FEE TSR AR H A, A R AT RER S T 45 %E K
SP 1] g 0 S A A SRR Y, DL 22 S HEHE K BT
BERY Sy 2 PERE R AF FE— E W 28 5% 0 T HLIE R X B Y
HER BT BEAY LIS M BUE A AR % 2, HRFES &
HERRZ . Bk R, PP KR Bl 4 22 i S L I R K
FL2&AE N B HEA ST A B T 27 FHE K PEBET 77,
A B MAS [ BE JEE 75 7K ALKl i: K o3 A | 0 T BT T A
TR AR | 28 0 BESE UG 00 55 07 1f 47 A7 LA
Lo We SR o HUk, g2 A HE K S5 A8 5 8 H Rl
JU-FRA WL, 05X 1E J2 Tk W R 2K 00 B 2 75 [R] i
HAHEAK PO 0 A S, o 2 HE KT B T 55 2
AT 2R, IR HE KT B — 2B A Ty
HE 50

(3) Bt F e PR BIE A 58 3%

HE KT A AN 1] 2% 4F T 3 35 A R T 2 A BRI AR
TYB BT I DAL S EE A0 . A% GE 0 Ik A Bl i 5T
e P 1R B B0, (ER A S & K B R e
TR, BUE— Bk = A5 I8 HE K P
A BE I BT, T HE K A DAy i JBE i e, o0 Ol O <
AR LT B 2 el 3 IR K T T AR AT e A, A<
24 2 T DR E il 6, = B M AR 97 A, T el
A AR N BTl T M E A TR S A 4R T, BRI 1 HE KT
FERG )2 5 e Ak, #ar Bt N R BIER R A B
B ARAL, AW — A N T BLS, N
T S A RS R BC AT R, 1 — PN T B AR
P, o HSEA T b ik S U T B AR 53

(4) - 1 A B AR 7 3515 T 5t

HE KT A B0 - T A B AL T 1 B 8] 2 AR 46
TR R B SRR PR CWE TS A B B . 5, FETHE
JKT A 2 R e R T A 2 A S T A R X
PEAT R, KRB T BT K B A RO , 2E T A $
R ROCR S BT A A . R, i T HEK BT S
HE 7K B R 25 H A HE A S R A7 A8 3 SR HR A O
7 M= DX HE Bl g e o7 M IR e A 5 A R B B4 Bk 22 )
I LA 25 B0, ) A R — Y T 25 A 4
a2 IR A 2250, 3B 75 4 TS B Rl i 2k A T R

%‘I‘éo
5 BUKREE
HEACHT T AR A o Sl 2 b i 5 HE K 2 BE i 8 2R

PRZE Y, 5 FLHUS S W e e, 450N LR = AT T
HEAT i -

(D PSR A T A . BT #FoE 3222
i S [ 44 g 2 7 T 0 E LA BT, B AR ) A (AL EE
BB BRI TR AR ) L
17 2 SR I, 3 % T HE K P AN SR R Y
AL AR, LR HZ R A . R
WEL AR AR IE, HATTRAT R A BT A
FORA BR 22 3 - AR 1 244 A 45 # (FEM-CFD #l FDM-
CFD A5 BEH ) Ay fift e — 38 Z 8] AR 5 40 T 4 416 17 T
BES 2 (1 fif o 7 IR

(2)7K 3h Sy A5 R 5 25 Rl A A0 T R el S A
Ao RT3 B 2 b T AR O A 45 A B A A T
T2 AR | o — 25 B AT 5 . SRR EHEK BT
WHER 5K B R <P A A T R
FEERIR R BB MK, FOEE R WA T, %
A LB AR A R . R E, A ZEHE LR 3 FhA AR
AR AT R ARBITY

(3) itk — 25 1 e L 1T ot HE K B0 1 A A A 78
WS, 4 TH ZR 55 Hh 43 A7 52 W HE 7K B 0 A 45 44 1 R 1) 25
FEHF, B H W R e M 3R, e e
B kL I kLR R R T A R AT A R R R
By, I R T Ay AT B E T WIS R O ik, ik
b 36 HE 7K T AT 1) T T A 8 Dy R S R s ) T T
Fe, MRV AL A B T S HEK | PN 2 Rl v — 25 H it T
Tk, 5 SR i TR, L s AR SR
VINIER

6 it

(1) HEZR AT A B AR — T 17 R] LA v B A% G T A
AFIBEN B HEK B TR, 55— 5 TR b 1 % )
JK DU AR ARG B R I 0T 42 TR, I Al e
P ALK AE PR, A PR B A S A B R, TR I B
BT By 6 TR vh B B HOR T BL, R 4 ok
JoT 9 L 7K SCHIL BT R Ml R TR A R R S T A AR
5 N

() HEKPUH R BLA MR B 2, RGN IR K
B gl bl S K SRR 8 R - B A
BRI RS, ERPIRIE A Z AR S AL, <5 -
He-HE 2 Ky ia B LRI K AL BRI RB K FLAIHE K AE S

(3) 1 H R A7 76 19 HE 2R 2 (] BB 35 - it T
TR A 1A PEREAHEAK R AN WM | BT ASE 1
TS A SEE | AT BT AT R 4



2023 4F

E I, A KU AEROR BT ST PR K R B =79 -

S E L ( References ) :

(11

[2]

[4]

[51]

[6]

(71

[81]

B bR A A B2 R 2 W B IR O LS GBIT
38509—2020[S]. b &0 [& 45 #E H AR AL, 2020
[ Standardization Administration of the People’s Republic
of China. Code for the design of landslide stabilization:
GB/T 38509—2020[S]. Beijing: Standards Press of China,
2020. (in Chinese) ]
FARLR, JE R, B AR, AR 35 T A [ ¥ 4
Jo B R A BRI L. 55 A 024 5 TR AR, 2007,
26(9): 1840 — 1846. [ LU Yingfa, ZHOU Shengpei,
LUO Xiangqi, et al. Evaluation of effects of seepage on
landslide reinforced by anti-sliding piles[J]. Chinese
Journal of Rock Mechanics and Engineering, 2007,
26(9): 1840 — 1846. (in Chinese with English abstract) ]
A, B, R . B S UM AL AP R E 1
SIAT L. 7K SCH T T A2 057, 2004, 31(3): 66 —68. [ LI
Xinqgiang, YANG lJian, CHEN Zuyu. Stability analysis of
slope with seepage and anti-sliding piles effect[J].
Hydrogeology & Engineering Geology, 2004, 31(3): 66 —
68. (in Chinese with English abstract) ]
B LT = OB IE 1), B g an, 1993,
33(11): 9 — 12. [ LI Mingzhen. Research on hollow anti-
slide pile[J]. Railway Engineering, 1993, 33(11): 9 — 12.
(in Chinese) ]
PN @R B0 BT T b R K AR I 5 e 3 A —— LA
WAL A 24l B b <5 w8 i o ] L] AR, 2010,
41(14): 62 — 64. [ SUN Yunzhi. Analysis on influence
of anti-slide pile to slide groundwater runoff[J]. Yangtze
River, 2010, 41(14): 62 — 64. (in Chinese with English
abstract) |
irb e, BRI SR, 2 30 0 A S P 3 Ok A S 451
ST I]. AR, 2016, 32(3): 31 - 34. [ CHEN
Zhongxue, SHAO Shuqgiang, LI Wenguang. Analysis for
failure examples of anti-slide pile support slope[J].
Technology of Highway and Transport, 2016, 32(3): 31 —
34. (in Chinese with English abstract) ]
B BT, /R H, BB, 5. SWoK EFE KBTS
AR B IR RIS [J]. 5 A 1% 5 L% m,
2022, 41(4): 649 — 659. [ YIN Yueping, ZHANG
Chenyang, YAN Hui, et al. Research on seepage stability
and prevention design of landslides during impoundment
operation of the Three Gorges Reservoir, ChinalJ].
Chinese Journal of Rock Mechanics and Engineering,
2022, 41(4): 649 — 659. (in Chinese with English
abstract) |
/N, WhIE 2, ST, 58T B ARSI R 4 K

[9]

[10]

[11]

[12]

[13]

[14]

[15]

AR RS L)L K FHL RIS B2, 2018, 12(1):
128 — 132. [ HOU Xiaogiang, YAO Zhengxue, DOU
Xin. Design, calculation and application of anti-slide pile
box[J]. Water Resources Planning and Design, 2018,
12(1): 128 - 132. (in Chinese) ]

BEBR, AR TR, 2R, 45 R ey AL e 40 328 A Ml o
F[M]. Jbgt: BhaE At 2021, [ YIN Yueping, ZHU
Sainan, LI Bin, et al. High-position and long-runout
geological disaster on the Qinghai-Tibet Plateau[M].
Beijing: Science Press, 2021. (in Chinese) ]

B 2 4, X, 2 1), AN 0T T o R 5 R Y b 4k
vl MR B (7). R IE VTR R 4R, 2019, 29(5):
569 — 574. [ TAO Lianjin, LIU Shuo, HAN Xuechuan, et
al. Seismic response analysis of subway stations with
above-ground  high-rise  structures[J]. Journal of
Heilongjiang University of Science and Technology,
2019, 29(5): 569 — 574. (in Chinese with English
abstract) |

EFE, BRE R, TL8R, 55 SO AL HEK R PR ORE
R4 2 R g Rz [D]. A F7 7%, 2018, 39(6): 2184 —
2192. [ WANG Xiangying, CHEN Yumin, JIANG
Qiang, et al. Soil pressures of the anti-liquefaction rigid-
drainage pile during pile driving[J]. Rock and Soil
Mechanics, 2018, 39(6): 2184 — 2192. (in Chinese with
English abstract) ]

BIR, AOMK, AR R — R B HEK ST R Y 2R
O A B it T 5 ¥ ¢ 201611268913.7[P]. 2017-05-31
[2022-06-02]. [ HUANG Da, SHI Lin, CEN Dufeng.
Semi-hollow pile having drainage and skid resistance
effects and construction method of semi-hollow pile:
201611268913.7[P].  2017-05-31[2022-06-02].  (in
Chinese) |

BRER, El B, £ 3G, A —Fh i AR I B aE A Ak
KT HE B i [y 25 201710655718.8 [P1. 2017-10 -
10[2022-06-02]. [ YIN Yueping, YAN Jinkai, WANG
Wenpei, et al. Arch ring reinforcing method for intelligent
drainage and slipping resistance of flow-type landslip:
201710655718.8[P].  2017-10-10[2022-06-02].  (in
Chinese) ]

FRA, RALVE, BB, 55, 2 HEK BRIy i ik KO
Jifi T 7 ¥ : 201810078596.5[P]. 2018-07-20 [2022-06-
02]. [ WANG Junjie, WU Liqing, LIANG Yue, et al.
Hollow drainage anchor and anti-sliding pile and its
construction method: 201810078596.5[P]. 2018-07-20
[2022-06-02]. (in Chinese) ]

FE A M. = e J2 D3R8 9 1 3 52 5% L o) B3t RS it T


https://doi.org/10.3321/j.issn:1000-6915.2007.09.015
https://doi.org/10.3321/j.issn:1000-6915.2007.09.015
https://doi.org/10.3321/j.issn:1000-6915.2007.09.015
https://doi.org/10.3969/j.issn.1000-3665.2004.03.015
https://doi.org/10.3969/j.issn.1000-3665.2004.03.015
https://doi.org/10.3969/j.issn.1001-4179.2010.14.017
https://doi.org/10.3969/j.issn.1001-4179.2010.14.017
https://doi.org/10.3969/j.issn.1001-4179.2010.14.017
https://doi.org/10.13607/j.cnki.gljt.2016.03.008
https://doi.org/10.13607/j.cnki.gljt.2016.03.008
https://doi.org/10.13722/j.cnki.jrme.2021.0674
https://doi.org/10.13722/j.cnki.jrme.2021.0674
https://doi.org/10.3969/j.issn.1672-2469.2018.01.040
https://doi.org/10.3969/j.issn.1672-2469.2018.01.040
https://doi.org/10.3969/j.issn.2095-7262.2019.05.009
https://doi.org/10.3969/j.issn.2095-7262.2019.05.009
https://doi.org/10.3969/j.issn.2095-7262.2019.05.009
https://doi.org/10.16285/j.rsm.2016.1704
https://doi.org/10.16285/j.rsm.2016.1704
https://doi.org/10.16285/j.rsm.2016.1704
https://doi.org/10.3321/j.issn:1000-6915.2007.09.015
https://doi.org/10.3321/j.issn:1000-6915.2007.09.015
https://doi.org/10.3321/j.issn:1000-6915.2007.09.015
https://doi.org/10.3969/j.issn.1000-3665.2004.03.015
https://doi.org/10.3969/j.issn.1000-3665.2004.03.015
https://doi.org/10.3969/j.issn.1001-4179.2010.14.017
https://doi.org/10.3969/j.issn.1001-4179.2010.14.017
https://doi.org/10.3969/j.issn.1001-4179.2010.14.017
https://doi.org/10.13607/j.cnki.gljt.2016.03.008
https://doi.org/10.13607/j.cnki.gljt.2016.03.008
https://doi.org/10.13722/j.cnki.jrme.2021.0674
https://doi.org/10.13722/j.cnki.jrme.2021.0674
https://doi.org/10.3969/j.issn.1672-2469.2018.01.040
https://doi.org/10.3969/j.issn.1672-2469.2018.01.040
https://doi.org/10.3969/j.issn.2095-7262.2019.05.009
https://doi.org/10.3969/j.issn.2095-7262.2019.05.009
https://doi.org/10.3969/j.issn.2095-7262.2019.05.009
https://doi.org/10.16285/j.rsm.2016.1704
https://doi.org/10.16285/j.rsm.2016.1704
https://doi.org/10.16285/j.rsm.2016.1704

80.

7K SCHb BT TR b S

$24

[16]

[17]

[18]

[19]

[20]

[21]

[22]

5% [D]. H K. E K K2, 2019. [ KUANG Xibin. Study
on revival mechanism and prevention measures of Outang
landslide in the Three Gorges Reservoir[D]. Chongging:
Chongging University. 2019. (in Chinese with English
abstract) |

MRot e, sE M, BB, . RIS P AL
202010049477.4[P]. 2020-05-12[2022-06-02]. [ CHEN
Guangfu, ZHANG Guodong, XIONG Bin, et al. Thermally
coupled anti-slide pile: 202010049477.4[P]. 2020-05-12
[2022-06-02] (in Chinese) |

BT, BIOM, EEW, 58T B REK PR L
201320879351.5[P]. 2014-06-18[2022-06-02]. [ YANG
Yuyou, GONG Dahui, WANG Jiangiang, et al. Anti-slide
pile for vacuum precipitation: 201320879351.5[P]. 2014-
06-18[2022-06-02]. (in Chinese) ]

VIR, B, XIAR Y, 45 —Fh Ak 3B ASE A
I8 IO A K 0 BE L T 5 ¥ - 201811332042, X[P].
2019-01-04[2022-06-02]. [ SUN Qiang, JIA Hailiang,
LIU Fujun, et al. Deformation self-adaptive drainage anti-
slide pile for expansive soil slide slope and construction
method: 201811332042. X[P]. 2019-01-04[2022-06-02].
(in Chinese) |

AR, BB, /NG, S5 SR HEAK B WAL BT A
Jiti T. 75 ¥ : 201710851300.4 [P]. 2018-01-19 [2022-06-
02]. [ DONG Jianhua, HU Bangbi, YU Xiaoyan, et al.
Water collection and drainage and anti-iquidation slide-
resistant pile and construction method:
201710851300.4[P].  2018-01-19[2022-06-02].  (in
Chinese ) ]

Wk, TR, SREHE, S —F O 4 HE K B
W45 ) B Fos 07 752 2019107828650 [P]. 2019-12-03
[2022-06-02]. [ HUANG Da, LUO Shilin, SONG
Yixiang, et al. Pile column embedded drainage slide-
construction method:

[2022-06-02]. (in

structure and

2019-12-03

resistant  pile
201910782865.0[P].
Chinese) |
PETKOVSEK A, MACEK M, MIKOS M, et al
Mechanism of Active Landslides in Flysch[CJ]/SASSA
K, ROUHBAN B, BRICENO S, et al. Landslides: Global
risk preparedness. Berlin, Heidelberg: Springer, 2013:
149 — 165.

PULKO B, MAJES B, MIKOS M. Reinforced concrete
shafts for the structural mitigation of large deep-seated
landslides: An experience from the Macesnik and the
Slano blato landslides (Slovenia)[J]. Landslides, 2014,
11(1): 81 -91.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

WRATGE, £ 44" 7 B K S i =0 A A A s HE K Bt
M Ae 4> B (7). AR TT, 2019, 50(1): 141 — 147.
[ CHEN Yingqi, WANG Quancai. Research on
performance of drainage and anti-sliding of anchored
plate-pile retaining wall with cut-off diversion[J]. Yangtze
River, 2019, 50(1): 141 — 147. (in Chinese with English
abstract) |

E A, R SR, X AR, A5 S 0B HE K B b
201920066384.5[P].2019-10-25[2022-06-02]. [ WANG
Weizhong, DU Zhanjun, LIU Fushun, et al. Special-shaped
drainage anti-slide pile: 201920066384.5[P]. 2019-10-
25[2022-06-02]. (in Chinese ) ]

JEFE, XU, 20y, A — R 78 ik HE K B0 8 A &
Hojiti T 7 % 202010490762, X[P]. 2021-12-07 [2022-
06-02]. [ KANG Shun, LTU Changwu, YUAN Xun, et al.
Trapezoidally toe-shaped drainage anti-slide pile and
construction method: 202010490762. X[P]. 2021-12-
07[2022-06-02]. (in Chinese) ]

25 /N e . T T 3 A 3 TR BT BT W AR AT G R
FAEHBEGE [CL/AB TR EE A 1% 5 TR EAR
AE2E CHE, 2019, [ HOU Xiaogiang. Research on soil
relationship and structure of new anti-slide pile pile based
on landslide stabilization project[C]//Symposium of the
16th China Annual Conference of Rock mechanics and
Engineering, 2019. (in Chinese) ]

JA =¥, A AR, 2650 4 8 e CHE K TRURE g 40 1 Ak
201821598491.4[P]. 2019-08-16[2022-06-02]. [ ZHOU
Yuntao, SHI Shengwei, CAI Qiang, et al. Prefabricated
drainage prestressed anti-slide pile: 201821598491.4[P].
2019-08-16[2022-06-02]. (in Chinese) ]

S, KB, WEEOE . LR KBS 1P T R
Jiti T (7], % 3% T8, 1997(3): 46 — 50. [ CHI Shulan,
LIU Changqing, YOU Minqing. Design and construction
of K351 anti-slide pile of Chengdu— Kunming Line[J].
Subgrade Engineering, 1997(3): 46 — 50. (in Chinese) |
X5, 2R M. B 2 O P B I SR B 18
P Bl L] o el M St 5 45 B ¥ 2441, 1995, 6(3)
63 — 66. [ LIU Zhigui, LI Junxiong. Application of
circular hollow slide-resistance pile on regulation of the
landslide and its effect[J]. The Chinese Journal of
Geological Hazard and Control, 1995, 6(3): 63 — 66. (in
Chinese with English abstract) ]

Wz K K A b AR B 5 T (D). . T
FIACIE 2%, 2003. [ YANG Yunfei. Anti-slide pile design
and construction of swelling soil landslide[D]. Chengdu:

Southwest Jiaotong University, 2003. (in Chinese with


https://doi.org/10.1007/s10346-012-0372-2
https://doi.org/10.16232/j.cnki.1001-4179.2019.01.026
https://doi.org/10.16232/j.cnki.1001-4179.2019.01.026
https://doi.org/10.16232/j.cnki.1001-4179.2019.01.026
https://doi.org/10.16031/j.cnki.issn.1003-8035.1995.03.012
https://doi.org/10.16031/j.cnki.issn.1003-8035.1995.03.012
https://doi.org/10.16031/j.cnki.issn.1003-8035.1995.03.012
https://doi.org/10.1007/s10346-012-0372-2
https://doi.org/10.16232/j.cnki.1001-4179.2019.01.026
https://doi.org/10.16232/j.cnki.1001-4179.2019.01.026
https://doi.org/10.16232/j.cnki.1001-4179.2019.01.026
https://doi.org/10.16031/j.cnki.issn.1003-8035.1995.03.012
https://doi.org/10.16031/j.cnki.issn.1003-8035.1995.03.012
https://doi.org/10.16031/j.cnki.issn.1003-8035.1995.03.012

2023 4F

E I, A KU AEROR BT ST PR K R B - 81 -

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

English abstract) |

XU H A T R ek py Bk S A FE AR (U], 7Y
JIIJK J3 % 8, 1987, 6(4): 66 — 72. [ LIU Ying. Design
and treatment for landslide and slope stability in
Japan[J]. Sichuan Water Power 1987, 6(4): 66 — 72. (in
Chinese) |

FH RS H AR BB iR BOR BUR (1], [ A0 4 e ¥ 4R 4
A, 1990, 12(10): 7 — 13. [ TIAN Zhikun. The present
status of landslide control technology in Japan[J]. Foreign
Geoexploration Technology, 1990, 12(10): 7 — 13. (in
Chinese) |

SRARLIT. 1 Bk By iR TR A Bk  R T e (U] 4 T
9 5 R B, 2000, 11(2): 89 — 97. [ ZHANG
Zhuoyuan. The present status, technical advance and
development trends of landslide remedial measures[J].
Journal of Geological Hazards and Environment
Preservation, 2000, 11(2): 89 — 97. (in Chinese with
English abstract) ]

FARSE. BT AERY R T KR [CL//8R8 TR A RIAEJE T
AR S BGETCEE, 2009: 92 — 96. [ WANG Gongxian
Application and development of anti-slide pile[C]//
Proceedings of the Ninth Symposium of National Pile
Foundation Engineering, 2009: 92 — 96. (in Chinese) ]
K R 3T AR T P9 T R 5 A IR K sl 3 .
Mo K 5 IR EE AR P, 2003, 14(4): 1 - 5. [ CHENG
Yonggang. Current situation and developments of
landslide study in China in recent twenty years[J]. Journal
of Geological Hazards and Environment Preservation,
2003, 14(4): 1 — 5. (in Chinese with English abstract) ]
SRR AWHURMEZ S A S 4 L (D). ' &
= I K 24, 2010. [ WU Xinxing. Mechanism of anti-
slide pile and its structural optimization[D]. Yichang:
China Three Gorges University, 2010. (in Chinese with
English abstract) ]

s B, XN IR, 5K . BB RIS TR 48 B A Y
S A B A 5 O 12 0], A B ST R, 2006, 23(9):
32 — 35. [ CHEN Fujian, LIU Junli, JING Tianhu.
Method for computation of non-uniform distribution of
reinforcement of slide-resistant piles with round or annular
section[J]. Journal of Highway and Transportation
Research and Development, 2006, 23(9): 32 — 35. (in
Chinese with English abstract) ]

B, T, B R B AR A O R AR
(AT E ). RERF2R AR , 2004, 24(4)
36 —39. [ LI Jin, FENG Zhongju, XIE Yongli. Numerical

simulation of large diameter hollow pile bearing

[39]

[40]

[41]

[42]

[43]

[44]

performance[J]. Journal of Chang’an University(Natural
Science Edition), 2004, 24(4): 36 — 39. (in Chinese with
English abstract) ]
AR, £ KT 4R F T RAE YA S T 2
TRALBESE (1], %5 1 712, 2008, 2903 F] 1): 650 — 654
[ SHI Qingyao, WANG Cheng. Research on reasonable
section type of long pile loaded laterally [J]. Rock and Soil
Mechanics, 2008, 29(Sup 1): 650 — 654. (in Chinese with
English abstract) ]
XU g, WA, FLAE. ST AAHEAK R 25 78 KB s K
2 A py B R (] 4 TR, 2007, 21(6):
43 — 46. [ LIU Jialong, YAO Chunlei, KONG Jian.
Application of three-dimensional drainage network in
large-scale water-soaked overburden landslide treatment
[J]. Soil Engineering and Foundation, 2007, 21(6): 43 —
46. (in Chinese with English abstract) |
R 55 A, SRR . OC T I8 BB vA b HE KR = iy R
% —— DL VL =0 s i 1 A 1) (0], 3Rk vh
[ M J3 K 27 2 4, 1998, 23(6): 628 — 630. [ CHEN
Chongxi, CHENG Jianmei. A new idea about drainage
pattern in landslide prevention and treatment: By example
of Huanglashi landslide at the Three Gorges[J]. Earth
Science: Journal of China University of Geosciences,
1998, 23(6): 628 — 630. (in Chinese with English
abstract) |
Gy, AR, AN, S5O R E A 1 45 0B
T S B AR X L F 5T ], 7K SC TR M R
2018, 45(5): 121 — 128. [ YI Jingsong, ZHANG Shilin,
SUN Jinhui, et al. A comparative study of the retaining
effect of hollow pile in different sections[J].
Hydrogeology & Engineering Geology, 2018, 45(5):
121 — 128. (in Chinese with English abstract) ]
S vE RS, A AR, SR AR, S BT OB I R Y
Z5OHEBU T SR I 52 A HE K BB 5T L. 7K SCH
Jot TR ML, 2016, 43(6): 95 —99. [ YI Jingsong, SHI
Shengwei, ZHANG Shilin, et al. Research of the hollow
anti-sliding pile retaining wall composite drainage
technique based on large scale field test[J]. Hydrogeology
& Engineering Geology, 2016, 43(6): 95 — 99. (in
Chinese with English abstract) |
B LT 2 v R TR O A T ) R A S K 1 T
L3 iR i TR B A B A b i R 0] TR B - S5k e
fifr, 2002(3): 28 — 30. [ WEI Hongchao. Preparation of
high-strength steel fiber reinforced concrete and the
application of it in prestressed concrete piles[J]. China

Concrete and Cement Products, 2002(3): 28 — 30. (in


https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2003.04.001
https://doi.org/10.3969/j.issn.1006-4362.2003.04.001
https://doi.org/10.3969/j.issn.1006-4362.2003.04.001
https://doi.org/10.3969/j.issn.1002-0268.2006.09.008
https://doi.org/10.3969/j.issn.1002-0268.2006.09.008
https://doi.org/10.3969/j.issn.1002-0268.2006.09.008
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.16285/j.rsm.2008.s1.132
https://doi.org/10.16285/j.rsm.2008.s1.132
https://doi.org/10.16285/j.rsm.2008.s1.132
https://doi.org/10.3969/j.issn.1004-3152.2007.06.014
https://doi.org/10.3969/j.issn.1004-3152.2007.06.014
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009
https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2000.02.001
https://doi.org/10.3969/j.issn.1006-4362.2003.04.001
https://doi.org/10.3969/j.issn.1006-4362.2003.04.001
https://doi.org/10.3969/j.issn.1006-4362.2003.04.001
https://doi.org/10.3969/j.issn.1002-0268.2006.09.008
https://doi.org/10.3969/j.issn.1002-0268.2006.09.008
https://doi.org/10.3969/j.issn.1002-0268.2006.09.008
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.3321/j.issn:1671-8879.2004.04.009
https://doi.org/10.16285/j.rsm.2008.s1.132
https://doi.org/10.16285/j.rsm.2008.s1.132
https://doi.org/10.16285/j.rsm.2008.s1.132
https://doi.org/10.3969/j.issn.1004-3152.2007.06.014
https://doi.org/10.3969/j.issn.1004-3152.2007.06.014
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009
https://doi.org/10.3969/j.issn.1000-4637.2002.03.009

82.

7K SCHb BT TR b S

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Chinese with English abstract) ]

AKIYAMA M, ABE S, AOKI N, et al. Flexural test of
precast high-strength reinforced concrete pile prestressed
with unbonded bars arranged at the center of the cross-
section [J]. Engineering Structures, 2012, 34: 259 — 270.
A, T BT Y A5 55 B AT S T A L 7 TR
TR B AR I BT 5T (7). R HULE 4 22 3R, 2018,
39(2): 162 — 167. [ GUO Yang, WU Ping. Experimental
study on bearing capacity of compositely reinforced with
GFRP prestressed concrete pipe pile[J]. Journal of
Building Structures, 2018, 39(2): 162 — 167. (in Chinese
with English abstract) ]

XUTHAL, BRI, B 2, 45 . 4 T 30 790 i R 6 & 8 Ak
P BT A5 BE BT 1 A 1 g BIF 5 (0], IR Bk - 5 K U i
2021(4): 36 — 41. [ LIU Yusong, CHEN Gang, XU
Quanbiao, et al. Experimental study on flexural and shear
performance of precast concrete piles with composite
reinforcement[J]. China Concrete and Cement Products,
2021(4): 36 — 41. (in Chinese with English abstract) ]
B, RS, IR, 45 250 5 S PHCE AL
R KBS T RS ). A b TR 2, 2013,
35(39]2):1075-1080. [ TANG Mengxiong, QI Yuliang,
ZHOU Zhiguo, et al. Comparative study on bending
performance between hollow PHC pipe piles and PHC
pipe piles with concrete core[J]. Chinese Journal of
Geotechnical Engineering, 2013, 35(Sup 2): 1075 — 1080.
(in Chinese with English abstract) ]

FERR, S, BT, S5 AN [ SR TN ) A AT
e M B R 50 X HE [0, ol €255, 2014, 44(7): 84 —
89. [ WANG Tiecheng, WANG Wenjin, ZHAO Hailong,
et al. Seismic performance of different prestressed
high  strength piles[J].
Construction, 2014, 44(7): 84 — 89. (in Chinese with
English abstract) ]

M R, 2 2, Sk B 55, 46 TRURE 7 SRS A A 0 o
A5 MRS AE AR50 (0], Tk 250, 2007, 37(3): 46 —
49. [ LIU Bingkang, LI Jianhong, ZHANG Xingyu, et al.

concrete  pipe Industrial

Test of moment bearing capacity and ductility performance
of filled prestressed concrete pipe pile[J]. Industrial
Construction, 2007, 37(3): 46 — 49. (in Chinese with
English abstract) ]

XU 2 0 A S O AT G A 5 R O 1 - T A R
WF5E (D). At 5t v [ 3 5t K% (AL 50), 2017, [ LIU
Yanchao. Hollow cross-section optimization and optimal
arching plane arrangement for stabilizing piles[D].

Beijing: China University of Geosciences (Beijing), 2017.

[52]

[53]

[54]

[55]

[56]

[57]

(in Chinese with English abstract) ]

iSO, XA, BRI, 5. O T BN J1 TR B AR
TR LA IR L] A 1 J1%7, 2015, 36(3% i)
2): 610 — 616. [ GAO Wensheng, LIU Jinli, ZHAO
Xiaoguang, et al. Some understanding of prestressed
concrete pipe pile in engineering application[J]. Rock and
Soil Mechanics, 2015, 36(Sup 2): 610 — 616. (in Chinese
with English abstract) ]

JEAR, i, BLOE &, S BT LU AR 0 5 N
“9-2073 Sy~ BB 2 A (1], b M B R R S
Bij 62441, 2022, 33(2): 9 — 15. [ ZHOU Bao, MA Tao,
WEI Zhengfa, et al. Dynamic simulation and analysis of
“9-20” sliding process of Quwajiasa landslide in the upper
reaches of Yellow River[J]. The Chinese Journal of
Geological Hazard and Control, 2022, 33(2): 9 — 15. (in
Chinese with English abstract) |

NG B, RS, B E R A HOE R 0 R IR E
e eSS 43 (9], K SCHb BT T AR M 5T, 2022, 49(3):
136 — 144. [ SUN Hongchang, HAO Zhe, YANG
Qingchao. Combined simulation analysis of the tailings
dam stability and dam break under fine terrain[J].
Hydrogeology & Engineering Geology, 2022, 49(3):
136 — 144. (in Chinese with English abstract) ]

B, JE AR AR 5 5 AR TR S AR A AR TR
MR ALEE K B i6 J5 58 43 L. vp [ b T 9 5% 55 By i
24, 2022, 33(1): 27 — 34. [ HU Aiguo, ZHOU Wei.
Deformation and failure mechanism and analysis on
prevention measures of colluction landslide under
earthquake and heavy rainfall[J]. The Chinese Journal of
Geological Hazard and Control, 2022, 33(1): 27 — 34. (in
Chinese with English abstract) ]

KA, SR, A w4, AL GEEK R Sl G B K
B M [ R BOIR 5 R R U I (D). K SO B T AR
5, 2021, 48(5): 1 — 12. [ ZHANG Yongshuang, GUO
Changbao, LI Xiangquan, et al. Key problems on hydro-
engineering-environmental geology along the Sichuan-
Tibet Railway corridor: Current status and development
direction[J]. Hydrogeology & Engineering Geology,
2021, 48(5): 1 — 12. (in Chinese with English abstract) ]
2R, BT, i, . T R A L IR T R K
BI04 S IR R (0], UK SCHb B TR MR, 2020,
47(4):5—-13. [ LI Bin, YIN Yueping, GAO Yang, et al.
Critical issues in rock avalanches in the Karst Mountain
Chinal[J]. Hydrogeology &
Engineering Geology, 2020, 47(4): 5 — 13. (in Chinese
with English abstract) |

arcas of southwest


https://doi.org/10.1016/j.engstruct.2011.09.007
https://doi.org/10.13204/j.gyjz201407018
https://doi.org/10.13204/j.gyjz201407018
https://doi.org/10.13204/j.gyjz201407018
https://doi.org/10.3321/j.issn:1000-8993.2007.03.013
https://doi.org/10.3321/j.issn:1000-8993.2007.03.013
https://doi.org/10.3321/j.issn:1000-8993.2007.03.013
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16030/j.cnki.issn.1000-3665.202108008
https://doi.org/10.16030/j.cnki.issn.1000-3665.202108008
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04
https://doi.org/10.1016/j.engstruct.2011.09.007
https://doi.org/10.13204/j.gyjz201407018
https://doi.org/10.13204/j.gyjz201407018
https://doi.org/10.13204/j.gyjz201407018
https://doi.org/10.3321/j.issn:1000-8993.2007.03.013
https://doi.org/10.3321/j.issn:1000-8993.2007.03.013
https://doi.org/10.3321/j.issn:1000-8993.2007.03.013
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.02-02
https://doi.org/10.16030/j.cnki.issn.1000-3665.202108008
https://doi.org/10.16030/j.cnki.issn.1000-3665.202108008
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04
https://doi.org/10.16031/j.cnki.issn.1003-8035.2022.01-04

2023 4F

E I, A KU AEROR BT ST PR K R B - 83 -

[58]

[59]

[60]

[61]

[62]

SRAEAR, ARG, BT, AF . B T T HEK A SR I B AE
T T 11370 Xy i Ak PR o ) 36 0 5 (0. 7K SO o 1
LT, 2022, 49(1): 117 — 125. [ ZHANG Junjian, LI
Peng, YIN Kunyu, et al. An experimental study of the
dynamic compaction method based on relay drainage in
foundation treatment of the coastal backfill arealJ].
Hydrogeology & Engineering Geology, 2022, 49(1):
117 — 125. (in Chinese with English abstract) ]

VU B T, PHAM V M, NGUYEN Q D, et al. Analyses on
drainage capacity and sliding resistance of large diameter
vertical wells for deep-seated landslide stabilization
[Cl//[CIGOS 2019,
Infrastructure, 2020: 659 — 664.

ISHIT Y, OTA K, KURAOKA 8, et al. Evaluation of slope

Innovation  for  Sustainable

stability by finite element method using observed
displacement of landslide[J]. Landslides, 2012, 9(3):
335 —348.

XIE Haijian, LV Henglin. Simulation of slightly degraded
reinforced concrete shaft lining in thick topsoil [J].
Tehnicki Vjesnik-Technical Gazette, 2020, 27(2): 611 —
617.

PENG Shilong, RONG Chuanxin, CHENG Hua, et al.
Mechanical properties of high-strength high-performance
reinforced concrete shaft lining structures in deep freezing

wells[J]. Advances in Civil Engineering, 2019: 2430652.

[63]

[64]

[65]

[66]

[67]

HAJIAZIZI M, MAZAHERI A, ORENSE R P. Analytical
approach to evaluate stability of pile-stabilized slope[J].
Scientia Iranica, 2017, 25(5): 2525 — 2536.
LI Changdong, YAN Junfang, WU Junjie, et al
Determination of the embedded length of stabilizing piles
in colluvial landslides with upper hard and lower weak
bedrock based on the deformation control principle[J].
Bulletin of Engineering Geology and the Environment,
2019, 78(2): 1189 — 1208.
ZHUANG Haiyang, WANG Xu, MIAO Yu, et al. Seismic
responses of a subway station and tunnel in a slightly
inclined liquefiable ground through shaking table test[J].
Soil Dynamics and Earthquake Engineering, 2019, 116:
371 —385.
ZHENG Jun, WANG Jiongchao, GUO Jichao, et al. A
siphon drainage system with variable diameters for
landslides: Concept, calculation, and validation[J]. Journal
of Hydrology, 2021, 597: 126305.
YASHIMA A, MORIGUCHI S, UZUOKA R, et al. Large
deformation analysis for costal geo-disasters using
continuum and discrete modeling[C]//New Frontiers in
Engineering Geology and the Environment.Beilin:
Springer, 2013: 13 — 29.

YiE: E £ 4

XA


https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.1007/s10346-011-0303-7
https://doi.org/10.1007/s10064-017-1123-3
https://doi.org/10.1016/j.soildyn.2018.09.051
https://doi.org/10.1016/j.jhydrol.2021.126305
https://doi.org/10.1016/j.jhydrol.2021.126305
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.1007/s10346-011-0303-7
https://doi.org/10.1007/s10064-017-1123-3
https://doi.org/10.1016/j.soildyn.2018.09.051
https://doi.org/10.1016/j.jhydrol.2021.126305
https://doi.org/10.1016/j.jhydrol.2021.126305
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.1007/s10346-011-0303-7
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104076
https://doi.org/10.1007/s10346-011-0303-7
https://doi.org/10.1007/s10064-017-1123-3
https://doi.org/10.1016/j.soildyn.2018.09.051
https://doi.org/10.1016/j.jhydrol.2021.126305
https://doi.org/10.1016/j.jhydrol.2021.126305
https://doi.org/10.1007/s10064-017-1123-3
https://doi.org/10.1016/j.soildyn.2018.09.051
https://doi.org/10.1016/j.jhydrol.2021.126305
https://doi.org/10.1016/j.jhydrol.2021.126305

	1 排水抗滑桩结构特征及分类
	2 典型排水抗滑桩工程应用实例
	3 研究进展
	3.1 萌芽阶段
	3.2 摸索阶段
	3.3 体系阶段

	4 研究难点和问题
	5 建议及展望
	6 结论
	参考文献

