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Fig. 1

Sketch of loose earth pressure during the development of soil caves
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Fig.3 Schematic cross-section of optical fiber monitoring system in a karst cave

(G BOCEF K BE B[ B 2 . £ % E 28
LB b R A TTE?E%*?HEWJGZ@%”@%EE%?%&
o BV I AR A R RN A A — Sk ke
ﬁE*E?EFmiE{ﬂﬁam,xﬁi&Ti{HTﬁEﬁfﬁﬁﬁ%ﬁE
DX R R A B 3 S W I DX, nT ) sk RN HE AT 52
TE o AR Ge T B0 o e T R R R B L i A R
6L B 7K S [ 1 R 33 TR
(3 IGEFH B, R FH G FL IR L X B4R o R ) 3
FIPEBIEE/IN L B FL SR T A A 0 & B oLk AT
%, [l s ] VR S o £ il 5t TN AL .
(O GEF W R R A K o BT o B AL OB A
T8 T A L 42 A B W el DA S B R P R 4 L X RE L ]
DA AT Wil R S8 b AT AR A7 B A4, Bl 1k b i 1 4 A
WEIR . MGG 27 Vi 46 VR B A8 43 A B , 1T 4347 W
DX 1] = g 14 43 A B Bt S ) 00 25 £k 3 T 5 D825
I B & I L S R A 3 AT LK 2R kLR 5
S 1025V R R AR 2R AT B8 A3 AT o 412 A I X 5

BN S [ = w9 0 1 e A S o 7 o W . L
3T AE A b X o A 2O 2R AR A5 R R W -
WABMARG RIS TH, TR WT .

(D ER 7R E P b AEAE R 3l X, A 6] 79 %%
TR RRAE , HAS 20 X 02 ) = R J7 40 A 25 S 4 Kl ad
DN gl XA 38 A8 AT LG IR L 0 v R TRy A R
B,

(2)BOTDR $ AR B T4 ¥ i o<y s i, o o
e B EAT I R A

(3)BOTDR $ A B, Sl 25 A 46 7y 4k Je %
FHIE ] A7 8, A] DLSE I S R R B R G 2 L
TR

(255 F R A A 3h £+ K 7 e AR 8 1 A8 37 5
N335 B GE B O FR L W] ER G AT BT i S A LR E
T A% R B R R E .

R N EIAG R B 3] I N TR X 8 A



432 op 2018 4E

HZEE 4R, A S0 H 2 MBS 5 W4T T 488 B fn 4 #r s A IS ()], B 5 SRR 5, 2009,20(4) 1 117-121.
T LE A HAK TR, X6 2T 4% R 28 i 13 it T % % [8] ZRE.EIRM. NG 15 BB AR UEAT 75 15 35 B M 0] 790417 £) 5% gk
[ AR [T ], S %5, 2011,30(2) 1 187-192.
/4 SR T 3
B3 7 T ORI 5E 1A [9] FRzh, kI, REHE. 1% )2 M B4 7E R 25 X d i 52 1

[J]. W 54645 ,2002,26 (1) . 75-78.

S % 3k [10] Fhzz ARl i fh e CT 76 5 DK 2 PR 1L 4k B 4 038 B i % 1
C1] MSF. i 5, B /NBR. o HE K 5 28 i st 0 83 B 0 06 R L], o I 45l 4 v (9 7 D). Tt R A7 4 . 2009, 6 (5) 1 561-565.

[ A5 ,2016,35(2) :202-210. [11] Terzaghi K. Stress distribution in dry and in saturated sand-
(2] BRECHLEFEEN. AR o 4 5 56 2 RS8Pk A vk R above a yielding trap-door[ C]// Proceedings of FirstInterna-

[J]. MR =5 fal 5 TR 2442 ,2016,12(2) . 546-552. tional Conference on Soil Mechanics and FoundationEngineer-
[3] WE . ®E.ZRE,F FEHELAE SRR ENXRLIL ing. Cambridge, Massachusetts, 1936; 307-311.

o E A L 2014,33(3) £ 288-293. [12] ZREFMR. G BRI fE T A 3h + R sy ki e (1. A + TR
(4] T 25 /N2 55 AR E RN TR R 5 Iy #47,2014,36(9) :1714-1720.

WFFELI]. o B 3 BT 5 B iR 44,2004, 15(S) 1 142-146. [13] Tien H J. A literature study of the arching effect[D]. Tai
(5] #/NE, \Ua, i, % A0 (R W TDR Wt 56 & wan; Taiwan University, 1996.

T[0T ], K SCHb B T R b 5, 2011.,38(1) :188-122. [14]  BRE 2. 50w 55 0 i s 5 piva MO, b, o B 408 0
(6] H/N T H, BRI, 55 55 7 50 B 19 0% 28 1% J% W 0 38 56 F 5% R, 1994,

(). 7K SCHb 5 TR LB, 2006 (6) - 75-79. [15]  XUKF, M &4, TH. BOTDR $ A 7 i 3 2 i A8 T Wl b i
[7] SRHE:F 78 R BLAE A5 RN R i) O 308 78 3 B DG 27 4% NI, AR 2 2 4l (IR FL 27 jD . 2011, 41(3) - 777-783.

Monitoring and analysis of deep buried karst soil caves based on BOTDR technology

LIU Yongli'?, GUAN Zhende®*, XIAO Henglin'
(1. Hubei Provincial Ecological Road Engineering Technology Research Center s Hubei University of Technology s Wuhan s Hubei 430068 ,China;

2. Guangxi Key Laboratory of Geomechanics and Geotechnical Engineering s Guilin University of Technology s Guilin, Guangaxi 541004, China;
3. School of Environmental Studies, China University of Geosciences sWuhan +Hubei 430074 ,China;

4. Institute of Karst Geology s CAGS, Guilin,Guangxi 541004 ,China)

Abstract Surface collapse of karst soil caves can be attributed to many complex factors. The aim of this work
is to reveal the stress characteristics of soil caves in the marked areas being monitored. Based on the Terzaghi
theory of loose earth pressure, the vertical earth pressure in the loose zone is analyzed. The results show that
the location of the loose zone is decided by cave’s characteristics and physical and chemical properties of over-
lying media. Under plane and non-plane strain conditions, the distribution characteristics of vertical earth
pressure in the loose zone are obviously different. According to the distribution characteristics of vertical soil
pressure in the loose zone, combined with the advantages of Brillouin Optical Time Domain Reflectometry
(BOTDR), the application of BOTDR technology to monitor the development of the karst soil cave is pro-
posed. The layout of optical fibers in the monitoring system is analyzed. The quantitative study on the stress
field of the soil cave provides a theoretical basis and guidance for the application of BOTDR to monitoring
karst soil caves.

Key words karst soil cave, karst collapse, loose zone, monitoring, BOTDR
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