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Abstract: This study aims at integrating the observational data recorded by
borehole volume strainmeters and component borehole strainmeters on the area
strain basis. This is helpful for current data evaluation, data processing and
analysis, and earthquake prediction. Based on the Pan-Chen model (Pan; Chen
and Yang), Evertson theory and theory of elasticity, both volume strain and
area strain models were set up under area stress. In addition, we have derived
similar formulas for calculating transform coefficient between volume strain and

area strain in observation hole, empty hole and non-porous rock condition,
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respectively. The difference only lies in the factor £ (ratio of volume strain
gauge on the steel cylinder wall or non-porous rock surface strain to area strain
of the empty hole rock). The theoretical formula derived from Evertson model
is close to the case of empty hole rock with the rock elastic modulus ranged from
410" Pa to 8 X10" Pa. Both results may be regarded as a simplified Pan-Chen
model. For non-porous rock, the factor £ may be predicted by taking rock
modulus as 1X10" Pa. This paper discussed some factors related to transform

coefficient based on real observation data.

Key words: volume strain; area strain; transform coefficient; elastic modulus;

Poisson coefficient
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Fig. 1 Relation between the ratio of steel tube wall plane strain to strain outside a

borehole in an infinite rock plate (k) and the rock elastic parameters (E;, v;)
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strain estimated by two formulas for several stations

= E;/10'° Pa V3 k N fe
E S 1.41 0.28 0.5244 1.364 1.184
FIR 3.25 0.25 0.8048 1.183 1.161
BRU% 5.10 0.20 0.9041 1. 124 1.125
oK 7.10 0.32 1.009 1.188 1. 216
=55 7.30 0.32 1.016 1.186 1.216
JI5E S 7.73 0.28 1. 036 1. 156 1.184
R =T 8.13 0.29 1. 046 1. 161 1.192

W RGN TI-2 BURR AL G e 725, 2008) , Hi4v¥k Sacks-Evertson T {4 Ji 25 {3 .
4 HAANTEENTRBRABYZWEZE S

4.1 5EFAHUESHMXER

Bl 2b W £y Bl vs BRI RGO, BEES YRGS UGB A RN | R )
ST R o A AR 5 T AR 1 A REGER 5 2 E; =110 —2X10" Pa i}, f1 B vs (34
b TR, Z 5 RGN 2 E; =4 X107 —8X 10" Pa . /1 & MK
M, HiE FES. —Bmiiflen E,=4X10°—8X10" Pa, v, =0.25—0. 32, ] f,=
1.138—1.226, f,=1.167—1.224, ¥ f1=1.182. f,=1.195.
4.2 EBKRKREESHMNXER

B A B S 8RS B E, =5X10" Pa, v; =0. 25, 4387 /1 5 E.y v BIRR.
B3 2B, £ Bl v, B3GR/, BE E, B3 nmsg K, HEEAR R R, MK Te R E
RO ] AR TR /N, AR N AR 5 TR I R A RBOBOR. — ) E, = 22X 10" PaOK B 8
i) —3.5X 10" PaCKJEEAE) o v, =0. 25-—0. 35, KILBAMESHOR A, f1=1.167—
1157, Fe REZ8 dt 02 0. 01, 6 W K 7K U6 X 4 1z 75 5 17 o 4% 7% 46 22 J00 32 il AS 2 AR K.

1175

1,170+

E,/10'0 Pa

«Z 1,165 4
3.5
1. 160
3
1. 155 w s w 2
0.2 0.25 0.3 0.35 0.4

Vo

Bl 3 4RO ESWKKRBESEE, wWXR
Fig. 3 Relation between conversion factor ( f;) and elastic parameters

(E;, v) of expanding cement

http://www.dizhenxb.org.cn



439 K 7S A5 - Ml 5E AR S WL e A 1 AR 55 T A e 5 AR RO B 483

4.3 EUENEGFEEMELILENXR

WA T B4 R AR AU £ N 2 AR AR AL T Bl v = 4254 mm, #pf4% r, =44—57 mm,
EE LA s =55—75 mm, FARFE n=r,/r =1.060 A2 RIEZ %, 2003), W HAQ9A]
WOk 4. fi 5 r ERIELRIERR, B RMG R, 76 1.164—1. 174 Z 24k /1 5
ry SRAERME LR, BEE RN, FE 1 161—1. 173 Z a1 A5 4k, ol WL, 0 F o BEUE £
W20 0. 01,

1.17571 1.173
(a)
1.172F 1.170F

< 11691 S L1167

1. 166 1. 1641

1. 163 p L . L ] 1. 161 I L . L
40 43 46 49 52 55 50 55 60 65 70 75
ry/mm ry/mm

B 4 e RECS D) SIS 2R Gr) () FTAE FLFLAR ) (D) Y G B
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Fig.5 Comparison between three conversion factors from volume

to area strain in crustal strain observation
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