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Study on Improved Procedure for Determination of
Three Dimensional Distributions of the Initial Rock Stresses

Yoshiaki Mizuta®
Synopsis

In the fiscal year of 2001, our committee achieved the following work items during
the contract period, from December 19th, 2001 to March 1st, 2002.

Set up the master program to go ahead with and settle the domains as the objects of
this study in the first committee meeting held in January, 2002.

Following to the master program, in the process of development of the cvaluation
procedurc of three dimensional stress distribution in the domain specified, Finite
Difference Method, Boundary Element Method as well as Finite Element Method are to
be used as the numerical method in the evaluation system.

Collection and arrangement of the data which already exisist are carried out
development of the framework for numerical modeling using those data is carried out.

Arrangement of the studics in relation to the numcrical back analysis for
determination of three dimensional stress distribution is carried out.

A report as the results of the studics mentioned above is being arranged and it shall
be completed in advance of the brieting session, which is going to be held after March

1st, 2002 as the third committee meeting at the same time.

This report is the result of the works performed by the Mining and Materials processing
Institute of Japan under contract with Japan Nuclear Cycle Development Institute.
Contract Number: 1306A01148
PNC Liaison: Neotectonics Research Group

Tono Geoscience Center: Tatsuo Fukushima

* President of the Mining and Materials processing Institute of Japan
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J—2 2.63 494 0.34
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991.0 18.30 27.80 37.30 -71.30
138.2 7.40 15.60 16.80 7.90
158.0 6.50 14.20 15.60 -10.00
187.3 6.90 15.40 17.10 -39.60
254.0 6.60 12.00 15.40 -33.00
2947 4.20 5.80 8.60 -60.50
3015 4.00 3.30 6.10 -57.50
356.4 9.60 16.90 20.30 -57.70
413.4 13.70 2430 28.20 -4.50
MIU-2 452.0 12.70 2520 29.50 -19.80
491.0 15.10 32.30 37.00 -54.30
555.0 11.70 19.80 25.10 -39.70
604.0 9.80 14.60 20,40 -44.10
651.0 15.40 25.80 32.10 -57.70
682.0 13.20 23.20 29.80 -68.90
6598.5 13.50 23.90 30.60 -20.60
733.7 14.00 24.40 31.50 ~37.30
761.3 12.50 20.20 27.590 -52.70
811.3 16.20 26.50 34.30 -36.40
837.7 15,30 27.30 35.40 -45.70
878.1 1550 27.30 35.80 -26.10
122.0 5.30 11.40 12.60 ~80.80
266.0 8.40 17.20 19.80 -13.80
338.0 10.50 20.60 23.90 -35.90
509.0 16.30 35.20 40,20 -30.80
MIU-3 589.0 12.10 21.90 27.70 -42.40
8470 11.70 16.00 24 30 -17.70
858.0 8.80 9.30 17.70 -23.90
946.0 12.10 14.70 24.00 —42.00
988.0 13.10 16.20 2590 ~28.90

<lZ>




£I-5 (a) ISHHERER (AEEE, DRAE)

TTFH—N | RFHR—IL |AERITES DRAEIZLEEH (BF)
R $0ERA | HBEED | TARYUE wE
EEAE
{m) {MPa) (MPa) (MPa)
196.0 5.09 8.06 5.02
297.0 6.65 9.34 7.60 EASUE
MIU-1 409.0 9.83 11.10 10.47 By MIEEE56kN/ mILLTHE
504.0 13.73 10.17 12.90 ‘DRAZICKSEER AL
590.0 9.98 16.09 15.10 BUOELERI LD FHIE
AEE £74.0 17.24 15.83 17.25
DRAE 799.0 23.04 13.99 20.45
896.0 13.55 11.01 22.94
932.0 26.28 12.27 23.86
990.0 4,87 13.24 25.34
106.83 3.49 2.79 2.74
107.64 2.99 2.76 2.76 EMAYE
107.76 420 2.84 2.76 B EERIS6kN/m3E L THE
107.88 431 2.04 2.76 DRAEICKDEIEL NI
19649 5.34 473 5.03 BURLERIZLDFEHE
196.61 471 5.22 5.03
199.45 2.91 2.75 511
296.30 7.68 7.59
296.42 5.71 7.59
296 54 5.28 7.48 7.59
296.66 9.20 7.08 7.59
402.00 9.42 10.29
402.12 7.70 10.14 10.29
402.24 8.38 10.30
MIU-2 402.36 804 9.71 10.30
505.52 10.11 11.87 12.94
AEE 505.64 12.78 12.94
DRAL 505.76 7.75 14.41 12.95
505.88 13.30 12.05
603.00 14.46 15.44
603.12 15.94 15.44
603.23 1411 15.44
698.34 1767 17.88
698 .46 19.73 17.88
598.58 19.77 19.91 17.88
800.59 24.60 20.26 20.50
800.71 17.88 23.48 20,50
80127 34.69 19.30 20.51
80%.39 2275 20.52
063.20 24.89 2407 24 .66
064 .20 19.49 20.80 24.68
964.77 24 89 2475 24.70
1002.20 24.31 1919 25.66
1005.75 2270 22.02 2575
1011.37 3557 22.26 25.89




#ZO—5 (b)

HRERE (AEH. DRAW)

R7ZR—IL | R7ZHE—ILJAEEIZED DRAEICEZY  ($F)
EE #SREGA | FRERD | TASYE &E
HEEAE
{m) (MPa) (MPa) (MPa)
602.15 18.50 23.37 15.48
602,29 19.10 20.97 15.48 MESYE
626.00 24.70 19.20 16.09 B HEER25 TkN/m3E L TEHE
626.12 22.30 20.67 16.09 DRAKIZL DB NI
6162 21.00 20.97 17.00 BUBRLEEIC LD FERE
661.88 23.30 18.93 17.01
§97.54 12.50 12.50 17.93
MIU-3 698.45 13.70 13.70 17.95
754.45 26.90 22 50 19.39
AEE 754.67 32.60 2175 19.40
DRAE 799.00 20.53
799.12 2270 17.07 20.54
850.70 20.50 16.20 21.86
850.82 23.10 23.33 21.87
905.43 27.70 25.93 23.27
905.55 23.00 24,90 2327
949.00 24.30 31.70 24.39
949,12 21.00 20.60 24.39
1002.60 21.50 2133 25.77
1002.72 23.10 26.90 2577

<14>




. ZEAEh

(1) maMttr—~

550m L oULEE, 250m LoULBLE TR S madi s — 417 | -

LTINS L7,

#M—1 R saET—%
thig& AERE EEFE | 2EFER [Rr /o] —@ithe 29 HEN RE
EE T B R E EiEf
(kN/m3) (GPa) (MPa) (MPa) (MPa) @
EETEmE 550mL-~ LI 26.8 57~71 0.25 151~ 189
b=y 250mb~ JLE 27.3 61~76 0.25 145~ 160
FHE 770 575 0.25 146.8 34.0 176
(2) ISHREMET —#

WS ABTEN BT — ¥ A FHI—

UL, fods, EEEEILEFEVIGRFTE A
viE GREEFL) OB EMARKT— 1257,

FzM—2 [SHHEL]E GR#EFL) 77—
& ML THEARERXXSR
% Y 7 (Elevation) | HEEIE (m) A EEAC
550mL-~~JLINE| KM-0 72691.93 -75008.16 57153 19.93 NO3w 1.3
S50mbL~AILIRE|  KM-1 72684 .51 -75001.51 577.13 21 M177E 13 .
250mL-~JLHE|  KM-2 72352 -75693.72 259.198 20 NBTW 1

<lo>




ELaLLMRE
A e
L T T LIEIR L
R {TE C‘) ETTO- 0B

ATFAIHEEERY 1
FENVLLER B oF IRIEA T & — GEH
SRR

S50ml AL EIAEE

KF2, o
A TREA

e
]

(a)

MI—1 AOREME GR#EL) S

162>



(3) WHBIERKR

OB R AR — 3, #3 — 4071,

#M—3 EAHBEFRER (550m L~ LE0E)
HBALOSL| BARIRA G EY s BIEGH A5 (m
HEA A A DEE T 1{MPa) T2 {MPa) T 3(MPa) LTS YUFEMPa)
{m) HHr HHl*) HEE)
fRFH B R
KM-2 10.95~12.53 16.61 8.85 451
AE:E 152 55 2 14.58
66 2 24
KM-2 15.35~ 16,46 1839 12.87 12.56
287 56 156 17.15
57 22 23
KM-2 20.48~21.71 26.34 19.79 11.15
102.0 349 240 19.67
44 22 38
ERE 2048~21.71 26.34 19.79 11.15 730
102.0 349 240 19.67
44 22 38
KM-2 13.72~~14.45 238 18 2.8
DRA/AEE 56.1 190.6 398 17.67
39.8 39.8 24.8
KM-2 16.98~17.49 214 16.7 7
131.9 230.3 321.1 19.28
66.9 3.2 23
KM—2 18.91~19.36 203 13.9 6.9
75.2 2013 301.1 17.18
57.1 21.1 24,2
L&+ — 212 16.6 58 730
{(FHfE) 78.7 2071 307.9 18.04
56.1 23 23.6
KM-2 14.82~14.90 1 0.59 0.15
DSCAE 1299 17.1 274.7
50.4 18.1 341
KM-2 17.56~17.64 , 1.00 0.86 0.73
19.72~19.82 100.8 219.3 3442
31.3 38.3 36.2
REIE+T — 1 0.69 0.45 730
(FFE91E) 124.4 21.6 2826
48.6 11 39.1
KM-2 10.9 34.52 20.9 5
Mt AE 179 791 273.2 16 44
nFHE 6.5 56.3 329
KM-2 137 54.77 29 25 21.05
187.2 3549 911 41.65
44.4 44.9 6.2
KM-2 15.2 51,72 33.08 2472
183.3 15.2 2782 4057
39.6 50 5.9
KM-2 186 432 28.14 823
175.4 2717 9.23 21.24
4.9 52 37.5
HFE B — 43.82 26.84 17.75 730
(FHHE) 181.2 3475 B8.6 29.92
255 3.8 5.4
KM-2 — 25.06 15.08 11.36 730
KIEMRE HEEH 359.0 237 133 2095
(¥ 5 FT{m i) 52 23 29

- BREEEHIINVBBFEOT 22— &YSIH

* EFLATLONAREETERFEEABLIFREE p. [ 36ICBBESME. HEFZOOA IO E =S TELE,
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KII—4

ISABEFER (250m L-LE3E)

EEALOAL| BAETR S PEERA BEmA A STm)
mEAE ATl MiFEE g 1(MPa) 7 2{MPa) o 3(MPa) T A ASUEMPa)
{m) H i) B HEC)
B Rl fEFH(
KM—1 1401 ~15.54 70 16 34
AEE 348.6 90.6 208.9 77
30 19.8 52.9
KM-1 17.8~19.3 143 75 1.9
350.1 116.7 2295 9.1
415 34 29.9
KM-1 19.6~210 172 8.1 5.7
352.8 259 143 71
19.8 10.3 67.5
KM—0 10,10~ 1554 242 75 39
199.4 96.6 3176 7.3
204 30.8 51.7
K= 14.40~16.20 150 93 0.2
339.1 2463 146.1 3.7
276 5.4 61.8
R IExT=2 — 156 75 56 260
3558 257.2 122.6 7
19.6 226 59.3
KM—1 1401~1554 718 5.1 76
DRAE 3319 97.4 2292 7
236 53 26.7
("= 178~193 55 8 51
349 8 124 2452 9.4
302 502 234
KM=1 T96~21.0 139 ] B
353 4 252.6 120.8 76
225 24.4 55.7
KM-0 10.10~ 1554 177 58 6
186.2 279.8 92.7 79
3.6 448 449
KM-1 74.40~16.20 6.6 6.8 49
165.1 339 268 84
26.6 52.8 24
TR IE*1*2 = 15.5 77 63 260
3453 191.4 76.9 8.1
13.7 74.8 6.4
KM—1 13.7 T 0.78 0.55
DSCAL 207.9 115.7 14.2
235 5.1 $5.9
KM—1 138 1 08 0.05
114.1 326.4 2117
27.4 58.5 14.4
KM=1 138 T 054 0.37
233 29 1338
216 58.3 22
KM—1 20.3 T 063 0.04
166 2705 26.3
316 20.7 49
KM-1 204 1 0.58 0.28
2358 137.3 346.5
13.8 31.2 55.3
KM—1 205 1 0.63 0.59
191.7 3134 95.2
15.5 $2.3 225
KM-0 160 1 0.92 0.48
156.6 2993 492
39.9 436 19.7
EEE* — i 077 0.52
(EHHE) 2038 294.1 249
32.9 05 57.1

- BREBES 2L EERAEOT 4L —EU3 A

1 ERETLORFRBETEARUBABEREESE 1. 1 -36ICBEINE. BEREZOLARLOLFENEETRLE.
2 RREOHHFELSTHGLD
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H#tFAOrs| BRELAH CY LESl BhEEAH A 5Um)
HERAE LEX 2N DFEE g1{MPa) 7 2{MPa) o 3{MPa) A5 EMPa)
(m) Hil) Bul) FEO)
fE£%) E2Ie) fEF3)
KM-0 10.1 26.58 5.03 1.19
AR 344 184 76 6.63
VT HE 16 73 5
KM-0 14.4 27.07 855 0.4
349 79 189 0.77
7 2 83
KM-0 165 47.36 17.47 578
8 278 120 5.06
2 6 84
KM-0 174 38.41 14.37 1.21
322 229 106 4.46
16 11 70
KM-0 18.0 25.93 19.22 5.2%
316 221 91 7.98
17 15 57
KM-1 14.1 30.85 5.1 1.03
349 258 85 212
3 30 60
KM-1 16.7 4386 13.37 6.28
340 246 90 8.22
9 22 66
KM—1 178 30.76 1211 9.66
350 259 80 11.14
0 58 32
KM-1 19.6 32.36 10.63 474
0 267 114 6.3
10 21 87
£ FiE*1 203 76 29
(¥2&5TmiE> 3420 248 107 467 *2
13 17 68
KM—-0.KM—1 — 17.37 8.66 45 730
KRR X FAE*1 331.5 237.2 64.6 5.95
(#2 &FHBIB) 37 49.4 4.4

© HREMEIY TR OT —2 5 — L USIE

| BEFAETEONRBIITERRUERBEEHEEE D | 6B IWLE. EE R0 HM AL OZET RS T5ELL,
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