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Research on Automatic Monitoring System of Landslide Sliding Attitude/CHEN Wen-jun, ZHOU Ce, LIU Yi-min
(The Institute of Exploration Technology, CAGS, Chengdu Sichuan 610081, China)

Abstract: By the study on landslide attitude changing processes and regularity before and afier the sudden disaster out-
break, using automatic monitoring and wireless transmission technology, an automatic monitor of landslide attitude and ac-
celeration was developed for geological disasters forecast. The “black box” with data acquisition and storage function was

used for tracing monitoring the whole formation process of landslide hazard to realize real-time monitoring of 3d displacement

azimuth, velocity and acceleration changes.

Key words: landslide; sliding attitude; acceleration; black box; real-time monitoring; geological hazard monitoring

0 3%
RER—-MHRRESRNER, HKEM
JTORERER EFEK. MAELLE LS @R 2/3
B, R AT K i R ERIE AR LR
Bo R THIIAERSX TR F B W RN
faF HTHRRELEMHTREEFLEN, BT
R R 0 5 0 W T TR O 1 LA R A T I A R
KA M fE & , T R AR T B G TR
TEALR W E R A B LI R, WX A 5
R FUAEERT ZEZEE, WA AR ERER
RTANAAE, FENREREREE 2R, B
A REERH R AR EIER BB T, B ATSHE
SR ASREAN L ERNREN £, RELHL
i BB, AR R R R R, A2, AREK
I B WU SR R RS, X LA T A AV S M 3l
2538,
ATHLEAREHE S ELE, BroEdN
WK ERE SRR W, PRI 54 Bh it Ay
Rk T B N F SR H R B RS
PR R S, R R B R MR, g R
HWAN WG SN ENRE" R LER, #

WA E 2011 -05 -28

— R H MR RIS W07 i, HE 3 1
BRAKEENBREREAEREL, REFE
mARIEA

1 EMSMIRER

FEEHMETA, BASSRIEREHERE
FIFFAERTIBER B T W SR R £33 B
BR R W, ST IR A B = ML R B 5 ) L B
BERALAR S 2R LR T AR

210 B 72 8 P50 E USSR 45 A 1 B[R]
£ KRR B ST AL R IR S S AR IR
RERESIBOFN G, 7ERRHERVBEL
W bR A A AR A0 R T BRER (5 B, T
LRUENEEFT BRET W ENRBERESD
P B B, B T #— B BT ST Wi shal e
BT 00 FE R, 1) B S B 80408 T 4 A% i F 7
HULER ISR, 4R 8 PR K F B BUR A
R TIRENERT B

2 BEMRGMARRINEE
BMRGEER LT RE T (SR8 X8R

EETE : B+ FEHA ST AR 000 5 “ WS AOR 3RS IR E A 3K RGERBTR” (200811071)
YEZMA BEXR(1977 - ), B(IUK) , I RN, s SR SRR T LS LRI AR, B TR RN Ak, AH
B E B BEARGPREI R T, 0)E BT — BB 1 5, cwj@ cgiet. com,






78 By IRCELHETR)

2011 4E45 38 B4 11 3

3.1.4 Hi%fMH

OZD V5 OXZ Vi Z B fA B, H X B
Wt M IE
3.2 REXEALE

(1)&&'! A in »A e ;Aymjn ’Aym,ux 34 min . WS

(2)H%E A4, ,04,,M,,

(3)BIEA, 54,

A, =KA + Yo, Ko :K, =AA,/7AA )Y, =A,,, -
KA o

Fl#:A, =KA, +Z,, P :K, =AA /M, Z, =
A -KA

xmin zmin ©

(4)SRFCIRBME . A = Aumin + AA,72,

(5) W EE LR

A=A, ~Asttser s Aynn =Asn ~ A sAmn =4, ~ Afin

(6)M, .M, .M, Kt

O M, M M, FEKRE(AS - Z B KR T
ﬁ@yz:_‘ﬁ'ﬂ ,1%@] M, i s M, i ;My-max ’My—mino EE
BERE (A4S - X B KE) Thes—R, B2 M, ..,
M, ... FEITES AM, ,AM,,AM, , FF3RH H A
BKRHA AM,,,,

AM. =M, ..M, ..

QOHEM, &, M,_5,M,_ g0
M, =(AM /2-M,__ ) xMAX(1,AM,  /AM,)
M, _;z= [AMy/Z —My_m] x MAX([1 ,AMM/AMy]

M,_,=(AM/2-M,_ . ]x MAX(1,AM__/AM)

@FE LU BE A MM, , MM, MM, , W2 IEJ5
HHER M, M, M, TR

M, =MAX(1,AM_/AM ) xMM, +M,_,

M, =MAX(1,AM,./AM,) x MM, + M, _

M, =MAX(1,AM, /AM.) x MM, +M,_,

(D EEMmS XY GX,GY,GZ, HX ,HY ,HZ
VRE B4 A% nn B A * nn BREE G+ ;45 M + 5 -
M+ VR4 H + (B RPERCE B, BP:H, = -M, ,H,
=M ,H,=M;G = -A,,G,=4,G, =A,)

(8)iHE#:

Gl =,/G,* +G,* +G,°

(9)RIF—4L(E:
_6x _6y _6s
G"_IGI > TrT6L G"l |
(10) BT
0 = arctg ————— , B, =arctg( -~ ),
Gy2+G,2 Pe G,

H
By =arctg( - #)

(D) THEHEA.
BAMIE G, 5 G, FHRITE R 0 ~360°, HHE W
T
90°:6,=0,6,>0
270°:6,=0,G, <0
180 —aretg(- G,/G,) : G, <0
-aretg(-6,/6,) :6,>0,6,>0
360 - arctg(-G,/G,) : G, >0,6,<0
C(12)HEITNA:
G(HG,-HG)
H(G’+G}?) +G,(H,G, +H,G,)
sine  HycosB + HysinBsiny + H,sinBcosy
@ cosa Hycosy — Hysiny

a = artctg

4 EFERRER

(DMEFEHERAMHFE: (1 ~10)g.(10 ~
100)g. (100 ~200) g; ¥5 /& 2% of FS 0 ~ +£2g; T4}
BB :S x 10 g A3 HEER 1 x 10 g, B2 : +3
x10 g,

(2) Fifs B 00 ~360° K% : +2°,

(3) T A A £ RER A M B V5 - 0° ~ 90°;
FE: £0.1°

@D =FAMNBNELEE:0~1m Pl L EE
5% ,

(5) #H T HREBEHIRERE :3 MPa,

(6) TAEIRAEE:0~ 40 C,

5 THEAR

AUNMAEEAFE 2 H LA AZALRE
AL B L,
5.1 HHATEM

FEBETEMA R B ARG, HEICA B
HESEMERE, REARFKRERSRLH
BHFEHRE , RGE T RS232 B SR RA 22
A b, BRAFE R
5.2 st ABIERE

e, 81 CSMEIR &% E B 3 I K,
SRIE B B R AXESIT I8 i 1] B iz W £L AP -5 F4l
WS BT RENE,EREL AT B,
#ia3h A/D H B RERF 3 {UER M RS -232 &
AERENBEZREERENFES D, R5E
A B (SMS) R IL B 003, HBCHE A B PR s
RIS






