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Abstract

In this paper, we used fiber-optic Bragg grating sensors to monitor 12 high
slopes belong Pan-Tian (Sichuan-Yunnan border) highway. We used FBG to make
a new type of inclinometer. We also have done some research on the calculation
method of inclinometers deflection, set up an optimal mathematic model to
compute out the potential slip surface. Then used the SLOPE/W module of
Geo-slope software to simulate the stability of these slopes.Research content and
results are as follows:

1) We have made and installed strain and temperature sensors onto anchors
and inclinometers respectively. Determined the positions of Inclinometers
according to numerical simulation anslysis. We analyzed data, calculated out the
force and deformation of anchors and inclinometer through the relationship
between wavelength and strain. Then, we established a numerical model to derive
the position of potential slip surface.

2) We also have fitted the discrete data by polynomial, took coordinate of
inclinometers as constraints, set up optimal model to calculate out the position of
potential slip surface.

3) At last, we have done some numerical simulation on slopes monitored
besides Pan-Tian highway road, calculated out the minimum safety factor
considering of work platform and so on. About the length of different bonds, we
have done some numerical simulation about various bonds, supplied the reference
for design and construction afterward.

In this thesis, we used differential method to calculate the deflection of
inclinometers firstly. Meanwhile, we analyzed the accuration of this method, so
we supplied an mthod for monitoring. Then we had done some numerical
simulation on slopes reinforced and not reinforced, evaluated the stability of

slopes punctually, supplied reference for design and construction afterward.

Keywords Optical Fiber Bragg Grating sensor, differential method, optimization
model
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Figure2-3 Device of producing sensors
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AP (m) K () HAR(mm)  FERKEm) BN KN (KN)
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Figure2-6 Distribution of Fiber Bragg Grating sensors on anchors

Figure2-7 Sensors installed onto anchors
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Figure2-8 Installation of Inclinometer
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Figure2-9 The distribution of sensors on inclinometers
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VAR T I AR ASCAE T2 3 R 222k g DG T G M A TR 2 B B i N R S 0 AR
e, AESE R R 4 AN I IRGEAT I, SR IR SCR AT 12 A 14
KT, J6LFAHRE SCMIME [ A% S 2 A B A 2 IR G 10 KAk, &
KA AR —REH L B AL, R SOBCEAE LA R, RS
X ALAMBREATHES DR AT DN RO BeAT Bk L3N
RS INARMAG BB B AL BRI R

1) BERILAEA @120 YRR AL, ROV LR fLIRA Sy s, i Bl
PRAE

2) WHALIRE, UL T BNAL AR AT W, DRAUERS 75 45 10 007 0 4
[, EAN LS R R 0 A (1 JE 3 P AH N F) 2 g ki b b, PRUEZK
WO IR ANTE NGRS, B e B 6 KR IR SO B AL, A

-21-

994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



I 2R3 Tl A A 2 i 3

J5 K BT AT B 28 MO I B AL 2, FURE 5 25K 6 KRN 4 K (i 3l
3) SEFL R K R, KK Ve P IR BEN AL, [R] IS ORI A I AR
B, i B,
4) IKYe PR EE o, R RIRE, AT B BT g, ] SRR
PR S . LIRS FLOAE . PR A,

2.5 FiERE

2.5. 1 iR F &R Bl = HE

A7 RIS I JA3Y) S AN A B R 2 DY 1|48 A58 )T 2 i 0 B 5 e v
Bt (T R BE vt e ) i v vh A5 AL AR, I B 391 A~ K SCHEGE 15 A4S H).
JC P R A A et U

1) 38 58 B R B R RN A ) 1 I 1 o

2) TR 58 1 e S A R A, A 20 RIS 1K

3) EHGEA 1 AER A, BRI 1K

4) BEUCH I I 2500k e 2EAT 50 M A WAL N [ A R 2 TARIRES

Xk S W S AT 23 B AR I i (3L AT A E VAL — Ik, AR B
91 AN I ] A9 S 38 ) M 0 50 AT 23 e, A BB v R AR 32 g KR
AT RLIBORTEALARS o« JEIE, AT R IZ JPIRDL, T IE B VAR o B
FEINE G B RS E e, R, R EUREAE, S AR DG EE TR
HUAH N 45

2.5.2 IEMEBEIMIARE
AT H A MOI 2 7] 477 1) SM125 f At & 2-12 s, HE4T 8o %
B, ZALES DO AR . R, S A I B I . AR R AT 2%

SER LR R E S WS I R R B I o, IR A T B PR TR R
W H AR R e O G A I

-22 -



