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Tablel Digplacement experment data(1) of
the optical fber ock m ass crack gauge
?0.5 mm, ®1. Omm
X 10 mm 1.0 mm % 5. 0 mm, s
I/mA  §/107 3mm Vi, /mv V,, mv n,/dB
0 1502 190. 9 0
20 1418 191. 3 0.2499
40 1322 191. 4 0. 554 4
) ) 60 1208 191. 6 0. 946
() JLF 2R BAES RS i | oo1 oL o 388
B BERAFSEREHENGHTEE 00 o 1o e
Fig. 1 The structure design diagram of the thin cassette 120 362 192, 4 2 412
optical fiber rock mass crack gauge
140 764 192. 6 2. 936
46. 38
160 671 192.7 3. 499
180 606 192. 8 3. 942
200 560 192. 8 4. 285
220 533 192. 8 4. 499
240 504 192. 9 4. 742
250 492 193 4. 847
250 492 193 4. 847
240 492 193 4. 847
220 502 193 4.76
B2 BERKFEERE B 200 24 imo 45w
Fig.2 The whole appearance of the thin cassette 180 363 192.9 4.262
optical fiber rock mass erack gauge 160 614 192. 8 3. 885
140 692 192. 8 3. 366
2 120 789 192. 8 2. 796
46. 43
100 914 192. 6 2. 157
, 80 1047 192. 8 1. 567
60 1191 192. 8 1. 008
2.1 40 1333 192. 6 0.5183
20 1 460 192.7 0. 1232
0 1547 192. 8 0. 013
(1)
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Tabk 2 Displacenent experinent data(2) of the optical fber

2

rock mass crack gauge

(2)

(1), . ,
s ve98Q DT9202A
I/'mA  §/10 ’mm V, v V, v n, /dB
0 1187 189. 3 0. 000
20 1093 189. 2 0. 358
40 958 189. 2 0. 931
a0 877 189. 2 1. 315
80 811 189. 2 1. 651
50. 12 100 752 189. 1 1. 982
120 693 189. 1 2.337
140 640 189. 0 2. 883
160 590 189. 0 3. 036
180 550 189. 0 3.341
200 510 189. 0 3. 669
18.5C, vV Vo
3 (3)

Tabk 3 Displacenent experinent data(3) of the optical fber

rock mass crack gauge

(2), €0.5
( ) )

UmA  8/10"*mm  V, v V, kv n, /dB
0 316.0 201. 4 0
10 316. 0 201. 4 0
20 314.0 201. 4 0. (28
30 310.0 201. 4 0. 083
40 292. 0 201. 4 0. 343
50 262. 0 201. 4 0. 813
60 232.0 201. 4 1. 42
70 206. 0 201. 4 1. 88

50. 01
80 186. 0 202 2.302
€0 170. 0 202 2. 93
100 156. 0 202 3. 066
110 142. 0 202 3. 474
120 130. 0 202 1 3. 857
130 118. 0 202. 1 4.278
140 106. 0 202 4 4. 743
150 94.0 202 4 5. 266
19.0C, V,, Vs,

A (5700)

B (420)

(dB)
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Fig.3 The displacement curve (1) of the thin

cassette optical fiber rock mass crack gauge
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Fig.4 The displacement curve (2)of the thin

cassette optical fiber rock mass crack gauge
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Fig.5 The displacement curve (3) of the thin

cassette optical fiber rock mass crack gauge
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Table 4 Pressure experinent data of the optical fber By 250 .
= 2.00
rock mass crack gauge 8 150
1.00
0.50
) (3) 0.00 '
-0.50| ll
I(mA) F(g) Vi (mV) V,, (mV) n(dB) 1955 40 60 80 100 120 140 160 180 200 220 240 260 280
{IBd/10-3mm
7
0 2994 205. 3 0. 000 Fi 7 The dsphcenent cuwe of the thin cassette
50 2833 205. 2 0. 240 optical fber ockmass crack gauge
100 2536 205. 1 0. 721
150 2236 205. 0 1. 268 2)
200 2035 205. 0 L. 677 6 ,
250 1809 204. 9 2. 188 ,
300 1652 204. 8 2. 582 5
49. %
b 2
0 2945 204. 8 0. 000 5
0 2864 204. 4 0. 121
100 2626 204. 4 0. 498
150 2333 204. 4 1. 012 P
200 2053 204. 4 1. 567 ; (
230 1829 204. 4 2. 069 p )
300 1639 203. 6 2. 545 ’
13. 0C, vV, Vo,
)
~
g P
(=
3 P
=
o )
2 2
0 3 6 9 12 15 18 21 °

R4kt R 1P/ (10-2Pa)

6

Fig 6 The pressure curve of the hin cassetie

optical fber rock mass crack gauge
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Study on a Thin Cassette Optical Fiber R ock M ass Crack G auge
XIE Quanmin', WU D inghong, W angH ongbin', LU X iong

(1 Sdol of Cwil Engineering & Architecture Wuhan Unwersity of T echnology, Wuhan 43007Q China
2 Institute of GeolbgiculHazards Control China Three Gorges Unwersity, Yichang 443002 China )

Abstract The damage and development of the mountan mass ( rock mass) can be regarded as the course of he
crack expanson that can be m easured by the reattm e monitoring For this puipose, a thin cassette optical fber
rock mass crack gauge is stud ed The design of its structure is given out in this paper and its displacement per
Hmance and pressure performance is researched n the lah Experment resulis ind icate hat the thin cassette optical
fber rock mass crack gauge has characteristics such as reliable practical and hgh sensitive The thin cassette opti
cal fiber rock mass crack gauge is a better sensing monitorng equ pment for the research on the defom ation devet
opment and damage mechanisn of themountan mass ( rock mass) ( or other rack engneering mass such us he

dam) and the early forecast It has a good engneering application value n the field of geotechnical engieering.

Key words a thin cassette optical fiber rock mass crack gauge deskn experment



