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Study on info-construction of large landslides based on intelligent
and visual analysis of monitoring data

ZHANG You-liang, FENG Xia-ting, ZHAO Hong-bo, LI Shao-jun
( Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China )

Abstract: Application of info-construction to large landslides ensures the project both safer and more economical. Methods of
info-construction focused on tremendous data analysis are studied. The slip plane, slide direction and landslide zonation are
determined by method of data visualization of monitoring data. The support vector machine is applied to predicting landslide
displacements. The results of intelligent and visual analysis of monitoring data are used in the dynamic optimizing design of
landslides. Finally, an engineering example is given to discuss the train of thought of the methods.
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Fig.1 Scheme of info-construction of landslide protection
based on the intelligent and visual analysis of monitoring data
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Fig. 2 3D visualization of landslide topography and
monitoring points (unit: m)
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Fig.3 Curve of accumulated displacement vs depth of
inclinometer in #3 landslide
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Fig. 4 Contour map of surface deformation (2001-8-9)
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sk, AT DR AR R, BRI
Jrike IR AR SRS YRR T, ¥
S, ARSI I Ly SR Ol
RS 9 R SR RS 1 . SR AL
P

n
gd[m[

= ‘7n
2m

i—

D (D

L DRI d, 85§ AN A
Tils m AR AN TR KN s e Az DO A
N

WV, A B 4 B fE R DX A T 1)
9 100° (BN SE J7 1))
3.4 ESHERESEN RE

WP A W MESEE S,
AT AR 38 AH OG5 V5 RO BRI R S .
TVEABUE 5. ARG W 4855 3 e VR AR R T
(TR 4 R P RIEEIR W 70 [ NI k2. o
AR V2N o B MR I Kb 140 PP DR A e
T 4Rk, REVE R BERGEE c ik it e
i HE ¢ Kok, WE @ 3K ¢ AL T BEESE
ST i 4 B R X, SR F T VAR A i
B, A2 EHK =096, RHWEH L4
EEYE M o= 11.3°

4 WA e

TR T 2 52 2% 9 B S0 2% 1 R AR S A5 A1
TEFIMEER, ZENRZ AT, [N, E528)
DA R TR 5N o A T U A K 2 e 3t
TSR], eI AR E AR R R
ML, 3k B AR BE SN R, e G N\ SR
7 R .

TN T 2 A AR R G TN e
AR AR B )T . ASCRITI
SCRF I BT IR R T g vh 2% ) AR IK — Mol (1) 18
A2 07100, e AN A 3 PR A e T [ A R
ZIORAR, IR REAR 3], RIATRA A
A B AR Z AR ARG E T G R N, B2
BT NREA ) — Ry 2] 710, ANIb HIE K 22 1B
IS 2 StV SR 1O 700 2 i A g
PONFEAS S AR YEEORN R A RSB )
A, A% O JARURUR 27 SO B A 2 S A BRI A A
AHIE DY o

XF AN AR AL N T P21, e SR
AT R BE I T AR A I — AN T8 = {x1s x 25 oo
X} REXANARLNECLRE P HIEAT 0, w2 54K
£ i+p NZNREREAE x iy SFHT p DI ZIIALEEAE xi5
Xitlr «vos Xitp-l E’J?%/%’ Eﬂ xi+p:f(xi’ Xitls oees
Xitp)r [ ON— DAL SRR I 18] 741
ZIARARLAME R AR . SRR AL, LR
FRLANE R AT AT SRR AL n S (57
IRIRAT, Wit n-p MIEE I A X,
cees Xipa G=1, oy nep) 522, RIRTGAL
P N 1) P 51 22 TR RO AR 2 1 O AR

X i+1s

f@) =S —a)K(X,,, . X)+b (2
i=1

X f(x,,,) RRE ntm WA Xyom &£
7~ ntm W p DMSZIOREAE Xen= Krmaps
Xntmpils «eos Xpem1)i X RoNHS pri INZIHT p AN
ZUE‘J’TE$Z15’ Xi:(xi’ Xitls oo Xi+p_1); K( )%1‘%@
B oo, o M b ZIEIEMEATT B ORI R R R A
1, KA

W(a,a*)z—%g(a[ —a[*Xaj —a;)K(X[Xj)+

n (3)
k

n—p
Zpr(a[ -Q; )_32(‘1[ Ta; )
i

i=1

Z(ai_ai*):o’ (4)

0<a,a <C (i=1, 2,...,n—p)

1 1

AL, AR T TR ISR [ LI A AR 11
IR . FNESRILIE 6, MERATLAE Y,
DAL WA 2 — 80K, FEMZEBRN. TE
LTI, RHZH S T LR, At
TR AR T R R 3 ) e A TN BE
¥, et T TR SR



SRACRLAS BT B 2 R rT AL 2 W RO HE I A At AT T 939

%63
fi% /107 mm
5 0 5 10 15
2
4 F
6 F

W /m

16 F

—a— Y
o b —o—
22
26 -

B 6 WALAB KSR BTN
Fig.6 Prediction of displacements of inclinometer by SVM
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