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Abstract 
In-situ stress measurement using AE (Acoustic Emission) and DRA (Deformation Rate Analysis) is usually carried out

under uniaxial loading in the laboratory and it consumes delay time from drilling to testing. Therefore, it should be

considered how the lateral stress and delay time influence on the test results for the in-situ stress determination. As the

delay time increased, the accuracy of estimating the pre-stress decreased. The pre-stress of the specimen loaded only

axially was determined within an error of less than 9% (using AE) and 4% (using DRA). And the specimen on which axial

pre-stress and the confining pressure were loaded had an error of less than 17% (using AE) and 14% (using DRA). The

results of AE and DRA for field specimens were very similar with each other but smaller than those of hydraulic

fracturing method. 
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.

(jacking method), 

(stress relief method), (hydraulic

fracturing method) , 

AE

(Acoustic Emission), DRA (Deformation Rate Analysis)

, DSCA (Differential Strain Curve Analysis), ASR

(Anelastic Strain Recovery) 

(Amadei and Stephansson, 1997). 
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(strain difference function)

(Kaiser, 1950; Yamamoto et al.,

1990; Utagawa et al., 1997; Seto et al., 1998; Seto et

al., 1999). AE DRA
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2.2 (strain difference function)

DRA

. 

(1) (Yamamoto et al.,

1990).

εj,i = εj (σ) - εi (σ);  j  >i (1)

σ εi (σ) i

. (1)

( εj,i ) 2

(Yamamoto et al., 1990; Kojima et al., 1994). 
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, , , 

. 

(54 mm)

SHIMADZU UDH-200AR OYO Sonic

Viewer 170 , ,

, , , , 

1 . 

5 .

3.2 

SHIMADZU UDH-200AR

. UDH-200AR 200

(constant load speed)

. Tokyo

Sokki Kenkyujo Measurement

Group System 5000 . System 5000

.

3.3 AE 

Vallen-Systeme AMSY 4 AE

. AMSY 4 36

AE AE ,

ASIPP (Acoustic

Signal Preprocessor) . Vallen-

Systeme SE 150-M 

(threshold) 34 dB

. 

5. 

1. 

Bulk specific gravity 2.66

Effective porosity (%) 0.63

P-wave velocity (m/sec) 3,700

S-wave velocity (m/sec) 2,650

Uniaxial compressive strength (MPa) 169

Brazilian tensile strength (MPa) 8

Young's modulus (GPa) 45.5

Poisson's ratio 0.27

(a) 

6. 

(b) 
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7. ( : 1 , G-31)

(a) AE (b) DRA

40 dB . 5

. 

2

AE . 

. 

3.4 

6(a) 0.214 MPa/sec 20 MPa

60 2.33

MPa/sec . 30

10

. 1 , 1 , 1 , 1

40 MPa 6(b) 5

AE DRA

. 

15 MPa 15

MPa 30 MPa

40 MPa AE

DRA . 

6(b) .

AE DRA

A B 

.

2

6(b) 5

. A 47 mm

120.4∼172.6 m 6

. B 105.7∼124.7 m

47 mm (phyllite)

5 . 

4. 

4.1 

20 MPa 1 , 1 , 1
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8. ( : 1 , G-49)

(a) AE (b) DRA

9. ( : 1 , G-45)

(a) AE

10. ( : 1 , G-39)

(a) AE (b) DRA
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, 1

. 7 10 1 , 1 , 1

, 1 AE DRA
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1 (a)

19.4 MPa

(b) 18.6 MPa

. 

11

1

AE 9.50±

6.00%, DRA 6.70±5.08%

. 

2

±10%

(Seto et al., 1996; Seto

et al., 1997; Seto et al., 1998; Seto et al., 1999)

. 

4.2 

15 MPa 15

MPa 30 MPa

AE DRA

. 10

6(b) .

12 AE DRA

5

2 . 

AE 5.78±2.89%, DRA

12. (T-03)

(a) AE (b) DRA
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6060
Vol.3, No.1

2.60±1.29%

AE 9.33±7.79%, DRA

6.40±7.31%

. 

(Seto et al.,

1996; Utagawa et al., 1997)

. 

AE

4.67±5.92%, DRA 6.33±5.86%

.

4.3 

AE DRA

13

. 

AE DRA

. AE

A 

8%, B 17% . 

14 Hoek(1980) 

, Lim(1991) . 

K 1.3 2.5 

.

5. 

.

2. AE DRA ( : 15 MPa, : 30 MPa)

AE DRA

Axial Confining AE Confining

Result

(MPa)

Mean 16.0 28.8 14.1 28.4

S. D. 1.57 1.95 1.18 2.10

13. AE, DRA 14. (K)
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