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FRACTURE ANALYSIS 1IN CRYSTALLLINE ROCK WITH METHOD
OF MULTIVARIATE ANALYSIS

N.OGATA, H.OHSAWA, T.SEMBA, and K.YANAGIZAWA
ABSTRACT

In order to groundwater flow in rock formation, it is
essential to make a topographic and hydrogeological models and
to set up the initial and boundary conditions. Hydraulic
properties are considered to be dominated by wvariocus factors
of fracture ( i.e. width, density, network) in the crystalline
rock. Investigated was relationship between the hydraulic
conductivity, which is one of important factors for evaluation
of groundwater flow, and the fracture properties, using the
method of multivariate analysis such as multiple regression
analysis and cluster analysis. A total of 56 data on
hydraulic conductivity and physical parameter were used that
had been obtained from 2 boreholes drilled in the granitic
rock of Tono area, Gifu, in the central Japan.

The results are as follows: .

(1) The results of these two multivariate analysis are almost
consistent. The hydraulic conductivity in the granitic
rock is dominated by fracture system, such as number and
width of the fracture, fissure-filling minerals.

(2) The classificatory structure which obtained from the cluster
analysis corresponids to that from hydraulic conductivity.
Different hydraulic conductivities were distributed in each
cluster that is dominated by width of open fracture,
filling minerals, number of intersect and predominant
direction of fractures.

(3) The cluster analysis also implies that fracture properties
of test sections with the similar hydraulic conductivities
occasionally differ among them. Hence, the classifications
is must be made based on the data of fracture properties
as well as hydraulic conductivities.

Future studies using sufficient number of data is necessary.
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A B G D E F G H | J K L M N O P Q
X X(2 A{3) X(4) X(5)  X(6) IX(7) |X(8) X(9} X{10) [X(11) X{12) X{13) X{14) |X(15} X{16)
2R (m) BKEE (pre (Jciaes [FLE Il RE [ROD [#A%iA |SWSE [D-40A |SE'NEi |SE'NE2 NWNE INC  |[BAOEh B |HATIER
AN-1 fem/s) _ [(mm)__{(mm) (%) |(ohm-m}|{km/s) |{%) [(degree) |(Z) #F X (#) (F) (k) |(F) (=)
1 125.2727.8 3.10E-08 8 1.3 9.41 468 3.69 80 36.1 2 11 2 4} 0 0 26 2
2 |38.0740.3 4,00E-04 14.8 0 8.88 546.3] 419 50 31.9 1 5 0 o; 0 1 10 0
3 {44.747.0 7.70E-09 0.7 0.4 6.71 875.9] 4.34 80 53.7 0 0 3 0 4] 0 3 0
4 150.35752.65 1.60E-07 3.3 9.1 11.6| 7268.4| 3.69] 50 5.7 4 2 0 1 2 0 12 4
5 {52.35°54.65 5.30E-08 2.8 7.7]  6.93 957.3| 4.03] 50 56 9 1 1 1 i 0 15 2
6 |57.9°60.5 2.50E-05 1.5 0.5 9.1 2323.1] 3.98] 70 48.4 0 3 2 2 [4] o] 9 4
7 160.5762.8 3.90E-04 1.8 B.6] 12.45| §26.03| 3.98| 40 44 0 3 3 1 o] 0 7 3
8 [68.8571.15 7.90E-08 2.2 9.4 6.78 1761} 4.38] 90 51.8 0 2 0 1 1 1 3 2
9 {77.780.0 3.90E-04 1.7 124 14.91 759 3.4 30 37.08 2 7 0 2 4] 0 11 5
10 §80.8783.1 3.10E-04 6.2 120.1 9.28 1108 3.8 30 60.1 8 2 0 0 0 0 4 5]
11 188.5°91.10 1.20E-06 2.2 4.3 8.6] 1177.7[ 4.09] 40 35.2 0 8 0 4 0 0 11 3
12 1101.45°103.75 3.30E-04 50.3 0| 18.58] 741.9] 3.69{ -30 80 1 0 0 0 0 4] 2 0
13 [110.207112.8 9.30E-09 2.4 0] 9.38] 801.8] 4.21 50 58 0 1 0 3 4 0 11 0
14 ]120.5657122.85 3.20E-04 0.9 0 8.8] 189451 377, 30 67.3 2 0 0 0 1 0 4 0
15 {138.207140.8 1.60E-08 2] 55.6 8.6] 2144.6{ 435 40 59.6 1 0 4] 0 2 0 11 1
16 §145.47148.0 1.50E-07 1 10.3 7.64 2614] 4.35) 20 54.8 0 1 0 3 1 1 5 2
17 |159.257161.565 1.30E-04 0.3] 161.3| 13.79] 2684.7| 4.15; 50 58 1 0 7 B 0 0 2 g
18 }162.877165.17 1.50E-04 1.8 3.8 10.29| 1¢16.2[ 3.47| 40 27.4 0 14 1 2 0 "] 8 10
19 1173.40°176.0 30E-07 1.8 0.6] 6.01] 4118.6f 4.32| 70 54 1 1 1 1 0 ] 6 1
20 1178.77181.3 8.10E-09 0.6 4] 58] 4841.7) 4.36 a0 42 0 1 0 0 0 0 3 0
21 1187.77190.3 9.90E-10 0.6 0.8} 6.43] 5798.6] 4.51 90 34 0 1 1 1 0 0 3 3
22 |204.7°207.3 50E-08 4.6 0 6.4| 2571.2 4.3 70 36.3 0 7 3 3 0 0 17 0
3 |217.97220.5 8.00E-07 6 0] 11.42]_1519.6 4.2 60 84.5 1 0 0 0 0 0 2 0
24 1221.67224.2 1.80E-08 3.9 0| 16.34] 497.85{ 3.1% Q 73.5 0 0 0 i 0 [¥] 7 0
25 1229.2°231.8 3.30E-10 2.1 0] 5.27] 2064.5] 4.93] 100 60 0 0 0 o] 0 0 2 1
26 |243.7246.3 1.30E-08 2.3 0.5 6.76] 1733.7] 4.52| 90 57.6 2 1 3 3 1 0 3 4
27 1253.2°255.8 4.90E-07 3.4 0.7 7.2 8383/ 388 70 3.3 g 5 4 4 0 0 28 2
28 1265.2°267.8 2.10E-04 2.6 0.8 7.21] 1211.3] 4.19] 10 53.3 2 0 S 5 0 1 10 4
29 1268.7271.3 2.00E-06 3.1 2.5 9.87] 1524.3| 4.22| 30 62.7 4 0 2 2 0 0 18 6
30 |278.7°281.3 9.30E-08 1.9 0.8] 6.03] 4236.2| 4.64] 90 7.2 1 0 0 0 3 1 B 3
31 |292.1"294.7 3.40E-06 1.6 1.1 B 3473.3| 442 70 he.8 0| 11 2 2 2 0 ] 5
32 1302.47305 6.30E-06 1.6 0.7| 10.68 2997| 3.92] 40 51.8 -1 0 0 0 1 1 7 2
33 JAN-3
34 145.7°48.3 1.60E-05 1.2 R 7.48] 1326.2| 4.07} 80 411 1 4 2 0 0 1 7 3
35 _149.4752.0 4.30E-08 1.3 0.4 6.74 004.5] 4.28] 8O 38.5 0 4 3 0 1 0 9 1
36 159.7°62.3 6.00E-07 0.8 4] 6.92] B856.03] 4.35| 60 38.8 0 2 2 0 0 0 4 0
37 166.7°69.3 5.70E-08 1.2 0.4 6.56] 6124 4.19] 80 a7.6 0 4 1 0 1 0 7 1
38 |733759 5.80E-05 1 0] 14.271 3239.8] 4.92] 80 20 0 2 0 0 0 0 4 0
39 |77.780.3 3.70E-05 4.3 1.2} 12.471 1879.6]f 4.04] 60 50.6 0 2 3 2 0 0 18 2
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56 |203,7 206.3 9.00E-05] 6.6 0| _4.50] 31811 441 80 _ 47.1 1 k) 1 2 o 1 87 0
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