%35 K% 2 #
Vol.35 No.2

¥ XK ¥ F R
Journal of Hubei University of Technology

2020 % 04 A
Apr.2020

[XEHS] 1003—4684(2020)02-0070-04

3T B N ) AR AR AR /Y T SR i AR S 1 o

R PREA

(AT RFERERALSFRFEFR, H KX 430068)

LH ] AR 5 7 0 A HY (Y LA L, 48 1T 7 1) B I3 g AR A A5 Y, 2488 280 T AR 4 b kb A2 8 5 7 g A6 Y
AN A2 5 RE AR I b o 30 39 3 40 T A 3 AR S G T T4 o 7 AT 5 N g AR AR AR AL L B A% A3k i R L Ll 0 5
T AT 94 EE BEL 7 A0 R 9 0 TS BRI T 07, 24958 0 ZIORIAR T AR TR H i +1 FHRBFRXTE DT
F I SR P SR T EE 41 ZRHA S T I S A B A 7 TR L TT LA AR -1 AR Bt AT BRI 4y, LG E
TR BN . 550, A SCR T COM BB TH %M WA T W07 W I FSE R A T IS ¢ FRRE R T
T U S b TR RS . Gl BRI B R ] R I A T EA R IR

(R $BIR) ] W R 00K 5 A7 0 i AR 5 A2SE M R G AR T I

[FESZEES] TUL3  [XEHIRIZHB] A

W —EHRE)T KRR E SR RAREZ —,
Hor, W B B RS PR A B = A AR B )T R
R, TR B A M T AR B AE X Y R
FH B fe T 0k 22 s e O AT I ey fE LA
KO N HE i W 7™ 1 £ 4 . BV R U, W B 0 fE
TN T N F R H B A S K. B, Xt
BRI LR SV R e s S AR DS BUR 2 - B
AT Y BE BHL 7 L 3 0 SR R I O Mk e te e RECR
I 5E W e i 2 R .

W RN EA 100 Z4EM D78, & XT
ANTE) R I3RS TR W 3 SR Tu S50 i 3
)L B R PR HEAT T A B, X TR s AR
(B ¢ R WAEAT T AN M A 4. SCHRC2 I 5T T Il
B0 AR AR 7 B L I X 32w S AR R 2 R HT B P AR
AR AT T 408 5] s 1) R I 5 st vk e 57 T 0 AR
A EPIRAS 7 F . TR i TR il BT A R R [R] A
b TR A R AN R R SR 4R
TR R T Y 30 B AR E VRN B R HE Y E L
XoF i BT 2 A RS A BB A G R A
T TEASIE U S ) S T Y BR A B ok e R
SEURE A A B B I S T AR T A BRI .
Xt B e AR T 01 ) R PSR 2 SO HE BT AR A AR
AP ST LA b A T — Bl A i T B A B A
Xof AR AL RY B A 0 7 VAT TR B AU, T
o MRS A Bl R A 5] S B, R R AT B R
UM a2 5] A, 43 i T O T il ey JL AP Rk

[(YHEHE] 2019—09—26

DRI LA R ok 140 39 9 e 5 1 1 f B L. AE IR
e AR P Y IRD R L, A B T A
B 0 A S5 05T, B HE RS 2 I, B 0 T RS S I
T HE IR 23 M i LA B € i 5t 2% Bk sl PR T Y T 1
TEA A e 91 75 2 B B 5 L 5 R AE A S X T
L RE 50 AR TR I AN B Xk 40 3 4 A A IR i A AT
e IR U

4387 5 B2 1) A M B TSR3 T K
SRR T 7 LA W e B A% PR A A B R I
B FUARE M 2 B, AT A 1% 0 38 A A 7 1 DA R AL
PLT A E B RS2 BRI B 4 Ak
TET 08 T OB B R 1 A8 20 B 3 3 A 1Y
MR L i 3t T — b B v 0 B R R P T vk

1 B AEEE T

1.1 RSB HiRE

12 5 1) Y N7 7 AR AR S U] 2 HLARL £ 7 0 MR A AY
IZAR R GRS B AR S B 5 1 ) 5 5 N AR 2 R A OC &R
45N )N BTN ) 5 5 S B E LA DG FR 5 B
I 77 35 B i FOIR S 09 59 N 7 A B, BE 2 5T 1 A8 Y 4
s B 07 AN PR 0, B A B0 A . 55 N ) 5 8T
W RRWME 1 iR,
1.2 IR EE

1R 55 1 BY N 7 A KRR () AN 2 2 A HE T 2 BT
JIBEE WA IR Bl B8 R g i AR R 2 DA R
B AR F 3k B e S5 N AR ORI Y 55 N T B ARk

[(EeTBH] MFESH LW H (41372363) B F EHER4 (41641027) =ik J5 28 T/EHL 5 R E B 16 W H (0001212015CC60005)
[E—ME]IL RA993—), B, BRI Tl R BF 50 B 507 ) )27 i Bl g



% 35 5% 24 pas

RZ.F AT EAAMBEE T I F0EIRA TS 71

erit 14
o ytr\

Bl A5 5y N ) R
fiE o 53 A e R B 5 Il S 72 22 s 0 55 N AR 5 BT
T3 2Z 18 (4 56 2 BV Bl 5 8 10 ) 2 J 8l I 125 AR 4
SN 0 A B LR B KN . A AR GE i 5 N ) AR )
FERY, 427 5 W ) A A A5 B 1) e AR A Tz 5 A
FE A% XoF 120 38 1) e A P S it T 0 A A e T 30 3 ()
RGN 4K 1% ThE S X A, 4 KT B N ) A AR
TR (R T 4 A N 3 3 AL 0 ) DL AR E
PE . TR — W R R 0 3 AR HEBT ) 5 8
AR AR AR 2 TR
BT
7, =Gy [1+7"/S: 1"
Horps o XPRET 5 1 SR B BT )5 v SRR T
551 SR BRI Y VAR 5 v XS R T G AR I S 5
NAE s G, MBIUIRLE s m, S, | o N R
Ik S 10 742 5[] 19 ¢ 2R K
S+ (A tmip) ()™ =0
Horps e SRy B RS L Nk SR S I 8 B A
I S B R g 25 6] 7 S AR SRR g 2 v 0 JEE R
—PEACHEN R 1Y . 7 T
T = ¢; + ol tang,
Horbre o NSRBI oo AR T ot
BEIEN ) | @ NN BEHE S
Ik S 5 7 78 2 ) 14 5 B2 a0 T
(77 = a0 +aisoel +ais (61)?

Vs s ais NE R

T

/H\:EP: a;.

0 4
7,

P2 207 89 R ) AR R AT [

2 CDM ERERHBHNAE

T S M BUR DY A5 v X AE X LY B B R
RERIAN R <

71
S = g ¥y, cosa;
i=1

.
SS = E v, sing;
=1

S —

(SHTH(SH?

Hokb. 1 Fa, 20585 | ARHUAY IR KRS 1 4k
AR I 5 Kl G S A
LG R S KRB MU Je il
a? = arctan(S3/S?)
I T A AR P AL RS A XL Y il Sk A
75 181 73 531 A

"
S, = E yP1, cosa;
i—1

"
. .
S, = E yP1], sina;
i=1

S=V(SHTH(SHT
LR RE S 5IKFRIE Bk o
a{™ = arctan(S,/S,)
CDM ¥E7EK 6 B 0T B WAL 5 ) i AR E R 8K
I3 A
Feon © = [S,/S7|
Fepu * = |S,/87 |
Fepw ® = | Scos(a™™ —a)/S*% |
M. Fin > 1B A FRERE,

3 MRS B R AL E

BRI VAR RER= N R A EREY EPL L P E 2 )
8 L MEVR T A it M BV B R 110°417407, 4
JE 31°01" 20", K M Ak 5 A X 3433442, 679, Y:
19470730.531, %I 3 A0 I B = e K2 60.5 km,
FEESI 29 3.1 km, I8 0T TR R 228,
AR EIMIE (B 3) . BLAb iy 3EA R vl 4k ARk %
AWE T AT R T, S, A R IR
Yo i B 25 0, 32 B2 O o 68 SR 20 €8, 5 P XL
b, Jo 3B A KR B B 3K 5—15 2840, JE A PR A
210°—-255°220°—40", MBI LT, 7] WH L4 ¥ B
A LI, 7R 4 il Sk 85° 279 I 189° /85°, 1 31k Y
AR B R 15°—25°, S — I 1] Ak 38

G T B A2 LA L A SR A A E 1907,
K2y 250 m 7EW BT o —In s i, WA
W LAy Sk B A 3 FEAMINA — A 5558 5 , 325
ESI RS SUR S A Sl A S o s Sy K S B
. WM EITLIE. L% T BE WP A A
FH.

TG W B R A N S AR AN T
T, P DAL 32 28 2 T 5 08 1 3 A T 0 o R A SR
BRI A AR AR b R 35 L Ay i AR O RS AL
T I AA s ORI i YA A A EE AR
a5 A 4L T8 A 2 K2 A 5 AR TE 18 55
B AP R AR T AR R AR AR Z &
B AP BB IR T AR B JRAT 25 A L 6 TR K
KPR B ABRAE T 554 3G T R £ L AR

C



72 Mok T ok XK OF OF IR 2020 % 2 4

TH I AR R R A R T AR x2 EHtE¥EE
T SO WK AR T8 A IR 2ok A8 43 BT R St g B F A TS/ kN e &
DRI A 5 W W W AR 25 R A T, [ U M 1 760.802 0.791
FAK T8 o TS A LB o % . 2 1958.560 0.394
2) BT LR AK TR B AT b A K T T R 2R 3 2094.785 0.445
T3 K VN JEE % ff (L [ B 386 K T K 7 4 2294.270 0.414
3) N TR sh B s 5y 3 s 7 5 2340.222 0.417
iﬁﬁﬁ}‘ﬁbﬂ?%ﬁfﬁo 6 2289.365 0.427
7 2130.001 0.451
8 1911.121 0.480
9 1717.471 0.5019
10 1537.338 0.522
11 1348.746 0.546
12 1085.581 0.594
13 786.272 0.669
14 425.345 0.824
A3 RS0 Y T 15 0.000 1.221
. 16 0.000 2.643
4 LIS 17 0.000 2.
DL 2 Vi e A 5], 3 SR R 4 0 B N T AR 18 0.000 3.928902
F D 43 BT 1408 B A R . R 4 A0 T T R4 19 0.000 5016
0 11T PR PR 4 AT 2 Bl 43 Ll 4 24 20 0000 6.578
A% He VB PR TE B 18 KN/ m® ) C z; 2222 1180'22261
24 kPa, BIYIBHE G, B 3000 kPa, P JEE 8 £ B 24°, 25 O:OOO 39:664
SR FH 43 B9 87 3 A AR A0 0 A7 43 AT DR A RO o 0.000 B
ﬁflﬁm . £3 (DM EHEHRERY
) e gy B R M
0 Feon - 2,149
160
10 Fepm * 1.914
120
100 Fepu 2.255
80 80 20
600 50 100 150 200 250 300 350 400 v %Z :
CREET IS TS e s & ?%:
1 EREHBEER liégig:
G5 /) RBE/m| %8 ME/C KLE/m 0
1 63.294 15761 | 13 18.370  7.464 0 2 46810121416
2 50.632  11.167 || 14  15.990 7.368 i
3 33.382 8.483 15 12.739 7.262 K5 FaE REE
4 29.148 8.110 16 11.633 7.232 2400
5 26.421 7.910 17 10.706 7.209 £ 2000
6 24.727 7.798 18 7.902 7.151 = 1600
7 23.183 7.705 19 6.159 7.124 A= 1200
8  22.163 7.648 20 4.687 7.107 ﬁ igg
9 22.118 7.646 21 3.002 7.093 o\
10 22.078 7.644 | 22 1.725 7.087 0 4 8 1216 20 2
P 3R
11 21.657 7.621 23 0.854 7.084
12 20.031 7.539 24 0.000 7.083 16 AT 3 i




%35 45% 2

TR F AT EAAMABE T I F IR TS 73

5 it

3 32 2R FH 43T 5 17 ) AR AEASE TR 2 BT T SR04 W 3k
B AR ML AT AR AR 459

DAL FRA T 2IRAE, & K% 2 R2E0F
B — Bl Z A RBONE 1 ARG 14 Rdemfa
AINF TN 15 RZ R L EFZBKT 1,5 15 %
B Ay iz v B v A AR B

D)W B A T I I 1 ARHBI 14 &k
MEUE R T2 NS 15 S22 5 1 4 B0 (E 3L A 46
TR W 15 4B R i W B A I A Ak B Z R0 A%
Bl FoER IR X, 15 45 LLR AR & b /EH .

3)H CDM ¥ 1H 5 1Y £2 8 & $ (58 3) W] 40,
CDM & 3 5 1Y A2 8 & A 7K 7 J7 Il 19 K/
2.449 E T EL T R R RRE REC 1,914, L5 B
FrEfaE R0 2,255, CDM B 76 F A7 8 75 1] 1
FogE RECRTF 1, H ik FRAR ERE.

[ &2 % x & ]

[1] Tu,Lu, Liu. Study of mechanical properties of land-
slides in different stress state[ ] ]. Materials Research

Innovations,2014,18(2) :863-868.

of stable factor calculation of landslides[ ] ] Materials
Research Innovations.2014,18(2) :768-774.

(3] ML Bt R 8 K Ll 3 39 A 1k ARG BE T ¢ O i [T .
A 1SS TR, 2018,37(6) : 1301-1331.

(4] SKIE 6, R 257 B R B S R 2 000 2 0 38 o
IR g 4 B A 5 F e e B LT .4 £ 1%, 2019, 40
(12) :4767-4776.

(5] A& —Fh BT AR MR R S8 e (I )8 £ 1%,
2016,37(08) :2138-2144.

(6] 51 A& 45 W T o 0 48 & — Fh B 119 21 AR #4455 780 % JL
Fiowr i W e feoe REGTE TR ()] A8 A 1 5 TR
#2,2013,32(12) :2431-2438.

(7] A&, Bk, X0 48 5 ah 3 7 9 40 A 4 AE A0 R 1
L)) A £ TR A, 2017,39(7) 1 1321-1329.

(8] 5 Ry A& . 13tk SR HLEE R R v A M [ C. P E b
oy TR &l 25 B 45,2015 45 4 B T8 b i 2%
ARESWCE. T EM S TR E T E RS
7 Jo7 2 4 ) 2 4 9, 2015 :462-474.

Lo] Ak, w2k, X, ik e i A -6 &
W ERM AL A+ 71%, 2015,36(10) :2780-2786.

L10] /SR . B8, J g 42, 45— iR i) 47 SR A R L 7 5
B4 Ay R LT )8 7% ,2013,34(4) : 967-973.

C11] /SR & 4 0 Y- X0 — oo 1) 0 3 AR A4 452 78 2 LD
R E RBOITE TR T AEA ¥ 5 TR%
#2,2013,32(12) :2431-2438.

[2] Lu,Tu,Liu. Joint constitutive model and new methods

Stability Analysis of Wangjialing Landslide Based on New
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Abstract: The traditional shear stress model has some limitations in analyzing slope stability. Based on the
traditional shear stress model, this paper puts forward a new shear stress constitutive model, which can
compensate for the shortcomings of the traditional shear stress model and predict the progressive failure
process of slope. Based on the new shear stress constitutive model and slitting method, the residual sliding
force is obtained by calculating the friction and sliding force of the sliding surface. When the residual slid-
ing force of the i+1 block is greater than zero and the residual sliding force of the i + 1 block is less than
zero, the critical block must be located in the i + 1 block. In order to make the position of the critical
block more accurate, the i + 1 block can be redrawn. In addition, in order to make the calculation more
accurate, CDM method is used to calculate the stability coefficient of the landslide in the sliding direction.
When the stability coefficient of the i block is greater than 1, the landslide is in a stable state. According to
the above analysis, Wangjialing landslide is basically stable.

Keywords: progressive failure; new shear stress constitutive model; stability coefficient; residual sliding

force
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