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The Prediction of Compressive Strength of Sedimentary Rock using the Artificial Neural Networks
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ABSTRACT

A evaluation for the strength of rock includes a lot of uncertainty due to existence of discontinuity surface and weakness plain in
the rock mass, so essential test results and other data for the resonable strength analysis are absolutely insufficient. Therefore, a
analytical technique to reduce such uncertainty can be required. A probabilistic analysis technique has mainly to make up for the
uncertainty to investigate the strength of rock mass. Recently, a artificial neural networks, as a more newly analysis method to solve
several problems in the existing analysis methodology, trends to apply to study on the rock strength. In this study the unconfined
compressive strength from basic physical property values of sedimentary rock, black shale and red shale, distributed in Daegu
metropolitan area is estimated, using the artificial neural networks. And the applicability of the analysis method is investigated. From
the results, it is confirmed that the unconfined compressive strength of the sedimentary rock can be easily and efficiently predicted

by the analysis technique with the artificial neural networks.
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Table 1 Mineral components of shale

omponents
% Q | Or | Ab | An | Wo | Cm | Iim | Mt | Cc | Tn
Sample

= input (i) Black Shale |18.10{ 3.60 {26.74| - - 127.58/0.59 | 2.13 |18.20| 7.48
. Red Shal 18.44|12.27|23.56{12.01| - [1845| - |2.32(11.21| 1.26
Fig. 1 Structure of BPNN model eC e
Table 2 The result of laboratory tests (Lee J. H., 2001)
No. B Gs v (gf/cm) ® (%) S: (%) ne (%) F58 (W) | V, knv/sec) | Vi (km/sec) | qu (kgf/em?) | Rock Type
1 0 2.743 2.585 0.163 59.574 0.749 0.274 4.650 2.170 613 B.S.
15 30 2.742 2.625 0.648 72.654 2.134 0.783 5.050 2.310 550 B.S.
N : : : : N : : P : N :
55 0 2.668 2.56 0.249 65.957 1.004 0.377 5.070 2.420 653 RS.
108 90 2.568 2.704 1.692 68.45 741 2.913 6.11 3.740 1355 R.S.
Table 3 Range of input parameters
Ex G Yo ) S e g v, \A
= : (gf/cnt’) (%) (%) (%) (%) (km/sec) (km/sec)
B.S. 2.741~2.743 2.585~2.753 0.163~0.648 59.57~172.65 0.749~2.134 0.274~0.783 4.65~6.15 2.17~3.45
RS. 2.586~2.711 2.551~2.720 0.249~1.692 65.96~79.65 1.004~7.410 0.377~2.913 5.03~6.11 2.42~3.74
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