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Analysis landslide displacement characteristics based on correlation degree
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Abstract ; Correlation matrix based on both the original decision, and is the basis of system benefits analysis. The
number of columns in the deformation observation analysis, it is an important factor role is to select the best subset
deformable model. Depending on the size and the variation of the elements of the space correlation matrix of
landslide spatial mechanical properties and deformation characteristics of the analysis, you can analyze and judge
the synchronization of the development process of the landslide monitoring points at the area according to relevancy,
thus enriching the landslide deformation Failure of the mechanism means, which has targeted forecast of Landslide
and have important theoretical and practical significance. In this paper, the East pulled by landslides surface
displacement monitoring data consolidation analysis, correlation of the model and calculate the degree of association
of the landslide surface displacement monitoring points, based on correlation analysis shows that the decline in the
rear of the synchronization is strong, compared Mechanics close, falling power source landslide; landslide
synchronization is poor, poor mechanical contact, also is the most critical area of the landslide, thus further
deepening of the landslide deformation and failure mechanism analysis and understanding trends.

Keywords: correlation degree; matrix; Dongla landslide; surface displacement monitor; synchronization

S R R A F GE I AR O M 5 U, 451« A I A

0 58 -
5| R R A SRIR B 3 A7 7 ik, 3 A 1 MR K 3l 71 R 58
MRS SR AR RS, BRTENRE AR R B A A S M % ) YR 1

I B HA: 2015-08-08; &1THHE: 2015-11-16
EEUR: ERARP=HESIUH (41102190)
E—1EE: BNHAE977-) 5 FW TN+, TARNE, 32 b B 3 8 LU R B R 9E T/E . E-mail: 911107214@ qq. com



- 50 - TG AL A T G I ) 0 A8 R AIE 23

2016 4F

1500 R 38 2R 48 T AR IR 6 B8 HE AT HU B 1 35 0 7 s
VE P 5 AP 8 6 T A0 700 o 3 4 1) 5 00 [ 39 7 7 Ak
PR HE 5 0 5 A BT 4R Hh B9 T A 25 AL 1B IE GM
(1, 1) 500 R s 41 w5 1 T 0 2 05 oz 5 8
a5 N LLBLIZ 9200 SR B % GM (T, 1) J% 0 i ) 3
VeI FH T BRI B TN 5 il R S T-S AR M 22
RGO 22 G0 RSO 8 B, 45 R R 45 1) 1 3
P, X R €8 5 1 43 BT B 508 BBMR LA K BB IX i) 3 A7 2
B SCRRI 23T AT KU M T 3T 7K 3l 3R 885 3 1k 1y
500 PR 25 5% 06 DR T 5 7K 57 FL M T K A7 6 O I06 AR B AR
PRI R A T MGM (1, n) BRI R MR ST T 4
FRTFI B0 IR €5 0 1 R e A pr i

DAFE 37 B W DB 2 3 5 4 oh T B AT AL 1 % B Y
B, T 0 R 3% 0 Wk T OT Ak A R T I B fHLJRAR
T LU Bl S 1) 2 ) A5 6 57 % - T g 8% ) £ < STk
JE 7 B /INTT I WV S R W R X 2
) AIE {5 30 K 3 ) A 6 2R B 2 5 A, 0 R
W 23 )R A (B B SCRIF ST R R PR O e sl G v o G
5 3 I 2 1) T Ik 2R A R

AR SCRADY 48 N A BB 7R iy 3 3 k), 1
S 7 T VR I TR A A R K A D I A1 R M A AT 6
T P 43 BT, MBI 43 7 8 4% A Y 39 W ) 5 47 4
DX, X 9 S 1 137 A% B 4 A3 W R R P B S IR M YA R
TR R — 5 S A R

1 XERESHIRE

JRADZGE R R A 52 T b R il 4 A LA R R A 22
UIRSINE S i1 % 7/ Pl NI e I P FE AU
FET O AR VA IR 3 22 ) 1 S R S 0 AR 8] s AR
SRR R R R R e
MR T ARG A R B, R A R A A 1
Do TERGEAR TR b, 2R WA D 3R A2 A Y 2 3 ik
AR —E, RIVTR) 25 AR AR R 5 vy, WU T LA Ay T 5 S R S
R, RZ, B # R/ — ROk B, A -
TF1) £ ) TR S8 B AC 9 SR A i T 8 ook A v
PR B BF IR BN, e 22, T sl B R 22 O
IR P AR A R L R I SR A TR R AL Y
AR FE - [ 7 24 18] 5 B AR /1N WU 33 W 32 3 5 mT B 22 &
FEZ Y E o AR SCLAIR 5 3R G IR BRI O A
S5 45 W S S0 HE AT 3 A A W 2 B 35 25 M 00 e 9 Ak X
(Y IRl AR i 7

(1) Jthi %o dhs 04 2R

FEASTE s I v, 2837 A M 0 Ao e 2 S K

g T T I HAR DN 2 R 2 O AR R
RO AT TR 0 A o 77 T A0 BT R B AR B K
AE AR AIF , — 06 P 3 (A 2
XV (i) = [X (1) /X, X" (2) /X, X" (n)/x]
= [X)7 (1), X" (2),, X" (n)]

Horp X=iX?uvn

(2) 5 KB R %K

% 78 m A ] 4

(X7 },i=1,2, N,

(X7 (i) ,i=1,2,- N,

X)) ,i=1,2,--,N,

KN N N, R T AR, R — &
M X m ANFIIR R m PR Z . 40, 4 i ]
X" (i)} yi=1,2, N, BN EEF B, A
(X7 G k=12, m BEFR R T F 1. HF505X m
ANFIFINGEIF X (i) | BRI v, (k) o

A+ pAmax
Yo (k) =
Ani<k) + pAmax

Yoi = Z)’o;(k)/n
HdA, (k) = lxy (k) —x, (k) 1 (1<i<m);A,, =min
{A,, (min)};A,, =max{A,, (max)},
A, (k) ke 1) 20 PR LL B ERB) 1) 4 X6 2%
A, ——m DT EINAE & A I 20 04 B 8 S5 /M
A, (min) =min{ lx, (k) -2, (k) I'{ (K
LB Az LS A7 AE [A] — S s 55058 A5
S BR IR R AL, =0)
A, .——m DT BN TE £ A I 20 0 B 8 5 KE
A, (max) =max{ lx,(k) —x,(k) I}
p— o HERE, R85 A, BUE 1 K 2k
Y52, B QIR R A IA) Y 22 5 W
it AR 6 22 35 L 0. 5
(3) HESCHE P o 76 QWK 3 # oy, 4% PR 3% i) G K B2
B RN SUAR K, S5 2 L A+ 20091 AH X B 5081 1Y
Koo B, RHEF B2 m A 1508 A X T /] — A~
BEECH B OCHR B , 4 DA B /I 1 L HE 91 36 ok 1) — 20
B, B EWH R BT A BN X T R B
B SCIRARE  BIME B C R o 2 yo, > v, I, Rox T 505
XX T XY R B AR T T80 X,
KT HER X" BRI




552 19

T [ s S5 5 By i A 4R

- 51 -

(0)
’yz s T

(0) (0)
, L X,

(4) e B AT B
v (n > 1) M BLH m AR
UDILM%¥ﬁﬂﬁ?lﬁﬂﬁﬁﬁE.

BA n ARy

(0)

YasYor" sV t=1,2,.n
Wy S S B HES |, A5 DG IR B AR B
Yu Y2 Yin
R = Y Y2 Yom
Yu Y2 Y am

(5) JCHK B I G 2 POk 1 R AR A B, SR R B
D3RS BT B JE Rt A A8 B 0 5050 43 A7 o i — A
AR AR R R AR RN T RS Rk
245 [A) SG I6 J3E 0 4 PR 4% 00 38 1) /I B 28 A A i 33 45
] 32 F7 45 S AR TE M R R AT e b . — O R D
SIS T A, B BR A B 1) SC I B 22 A1, HL S HK
Y9 )& F AT B A S /A, 0356 BA S5 55 77 51 AR 26
T A5 H AL 00 05 & A T 25 AL A A Y AR TE
— R AR B 5 2 G i A S 2 @ dn s B s )T A BB
N B (4 TR AN, HL S IK B A 24 SR AR AT BAR B i K AHL
WU 2 B 3% e 410 A% 26 T 2K 5 G Al 1 AR O ] 25
MR, JIFIRRRE, A EEL TWRIESELSE N E, T
T 20 R A A Ak T2 T A B . DT B2 ] Gk

WBYEH

R 51

[Mmwan [
[\ |mmsmsis [0 | smmmsesw
[ smuRmeyb (11 | =BR ok

CRRELES T mftﬁi@ﬁmﬁwﬁ
[ )aw [
1

Om

FEHE B AT B IC R KN DL SRR, I3 I 12 R 3
SR B ST W MR RN T AR B BB R AR TR,
7%"?&3?;5?5‘713’]’??7’%"& & WY AR B ik 72 08 2 i

I Sh AT B B, Ak M 4% A0 38 I A+ B BA 1 22 S AR
I ER N

2 BN A

TR AL
RPEUESEAF DU A8 Bt Ll R BB K8 & AR PR
241, HUZk R 2110 m, 5 %k AR 2340 m, A 22
230 m, MR EE A L, FEEEKS GEKE KR
WM G AR TR 42° ~58° £50° ~ 86°, T HH
SR B TR, DN 1] K 2 400 m, B 6] S5 2y 740 m, WA
SRR RE A 19 m, R ELZ) 600 x 10° m® B (R 507
li] 65° J%jtﬁﬂiﬁw%iﬁ T A DR S B i
B, R AR T X YN 2 330 m, £ ) 5 29415 m, R
Miﬂ?ﬂﬂ%r;éﬁ 19 m, RFIZ 280 x 10* m™ 1 2z 4ty
) =5 2 A R A U SR AR T X P, 0 38 o ) B
B 1) N AREFL W 52 ) M e 45 B Wl 5 3) FLBR K R g M
DCIE 1) o AR SCER X 32 1 2 A7 8 Wa I B30 2617 5 43 40
FrAaESE, i 3 TPdlhp-6 \ TPdlhp-9 75 Hij 51 W I 3ok 2 v
WK SO R R AT 4T (R 1) 6

200m N

2.1

7
X

®

N\
AN \\\\
e \\ \\ \3& 3,

Sl N TR R
. TPdn&_& Q X
NN

Nl 210,72\ N \ /2
A A I \ | ’ \
. \ (e TN 6\9{’[ |
| ~TRi1h \@h \1
S TPdlhp4 b\® Tpdlp\%q\6 >
fTPdlhp_

Tty

KREEKZSFEUBIEMRFEE

Fig.1 Plan of the Dongla landslide in Shuiluo town of Muli city
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Table 1 List of displacement rate of surface displacement monitor ( mm/d)

UL B 18] TPdlhp-1 TPdlhp-2 TPdlhp-3 TPdlhp-4 TPdlhp-5 TPdlhp-7 TPdlhp-8
12/11/06 0 0 0 0 0 0 0
12/11/15 392.33 106. 70 24.27 512.57 241.27 578. 10 456. 67
12/12/15 1039. 25 302. 55 91.41 1424.70 661. 61 1607. 56 1309. 47
13/01/16 662. 42 193.77 57.00 1046. 68 448. 54 1154. 87 973.71
13/02/20 565.78 161.71 58.62 819. 10 350.50 897.73 735.74
13/03/15 206. 09 52.47 16.93 316. 46 129. 94 346.72 281.70
13/04/15 179.52 37.26 15.76 255. 87 94. 86 276. 22 185. 47
13/05/11 165.52 36.91 14. 60 220.96 86.25 260. 27 169. 94
13/06/15 129. 82 38.92 11.58 208. 59 85.75 216.37 174.55
13/07/15 385.50 74.61 20. 02 273.55 99.78 299. 48 351.29
13/08/15 490. 37 137. 87 25.18 827.79 345.33 922.02 615.73
13/09/18 470. 14 110.79 27.17 737.59 237.56 729. 81 589. 64
13/10/16 330. 96 92.58 10. 69 415.70 182.51 445. 82 333.74
13/11/14 142. 12 29.51 2.41 186.73 76. 68 205. 14 154. 96
13/12/15 60. 54 25.23 11.47 72.36 33.44 80. 36 55.83
14/01/17 60. 60 25.27 11. 64 72.36 33.50 80. 36 55.83
14/02/15 19.20 9.14 3.58 25.48 10. 42 25.62 14.07
14/03/15 19.22 9.17 3.62 25.48 10. 44 25.63 14. 08
14/04/15 34.10 -1.91 7.12 34.43 27.71 27.48 25.23
14/05/16 -6.27 24.54 -1.63 -5.18 -11.11 1.20 -0.90
14/06/12 39.93 -1.03 5.52 27.80 12. 38 25.87 12.74
14/07/12 4.32 9.56 2.70 22.01 3.67 32.68 12. 61
14/08/16 338. 64 69. 92 45.67 354.37 149. 45 338.26 311.40
14/09/15 785.04 202.25 84. 06 916. 82 367. 10 955.23 765. 88
14/10/15 358. 69 76. 68 19.01 445.99 174.76 448. 30 358.72
14/11/16 350. 89 71.02 16. 62 276.55 129. 87 402. 03 319.74
14/12/15 50.97 -3.09 -10. 87 122.73 12. 83 71.45 21.16
15/01/17 71.55 33.44 14. 55 84. 89 48. 40 89.33 98. 15
15/02/15 40. 41 7.54 15. 84 48. 45 15. 11 30. 84 16.20
15/03/16 40. 52 7.57 15. 86 30.26 15. 15 30. 85 16. 21

2.2 SCHRFEROR
HRE GM(1,1) #8578, 17 8t TPdlhp-1, TPdlhp-2,

TPdlhp-3, TPdlhp-4 , TPdlhp-5, TPdlhp-7 , TPdlhp-8 b 3
2% LN pth £ 18] /Y SC IR o

! 0.8583 0.7411

0. 8660 1 0. 7234

0.7160 0.7099 1
R, =|0.9219 0.8714 0.7326

0.9165 0.8674 0.7433

0.9083 0.8628 0.7271

L0.9025 0.8657 0.7266

2.3 iRACRS

XL T A R W ) SRR AT LU A =
51 (TPdlhp-3) #1455 — 31 ( TPdlhp-1) I B 7351y A
SRR [ v B 55 17 81 M A i e 1, BRIV AS B i) S 6
Z b HA I A 45 i T A AT B RAE M /IMEL, 7T 3%

0.9205 0.7810 0.7724 0.77627
0.8559 0.7276 0.7296 0.7298
0.6928 0.6350 0.6122 0.6047
1 0.7903 0.80996 0.8086
0.7891 1 0.7829  0.7846
0.8093 0.7837 1 0. 8059
0.8126 0.7901 0.8102 1

y(i,1)=[1 0.8660 0.7160 0.9129 0.9165

0.9083 0.9025]"
y(i,3) =[0.7234 1 0.7236 0.7433 0.7271

0.7271 0.7266]"
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