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G-¥

F-4.1 A—N—a7 Y TERERAVEBRIIET50HMEAETRER  (KANAGAWA et al (1986) ">—&F5I )

Table 1. Results of in situ stress measurements in Japan using the over-coring method

Principal stress Vertical
Horizontal stress
a, oy 6, stress component
Young's ———
Site Kind of  Density modulus Elevation Depth Magnitude®  Orientation® Magnitude* Orientation®  Magnitude*  Orientation® Cums®  Ouma  Direction of o’ G Hmax
no. rock t/m*)  (GPa) (m) (m) {MPa) (degree) (MPa) (degree) (MPa) (degree) (MPa) (MPa) Tymax (MPa) oy
! Granite 2.5 18 1054 250 ~10.8 260/10 —6.4 145/70 0 355/20 —-10.6 -0.6 N82°E -6.0 1.77
2 Shale 2.6 8 386 214 — — —_ — — —_ -9.0 -4.6 N66°E -173 1.24
3 Granite 25 20 320 280 -9.6 269/64 -7.5 73/25 -49 166/6 ~19 -~4.9 N77°E ~9.2 0.86
4 Black schist 26 10 580 270 -1 164/38 ~5.4 38/37 -3.7 282/30 ~8.7 ~4.4 N9°W -7.2 1.22
5 Granite 2.5 24 185 370 ~23.4 165/29 ~13.2 56/29 -72 282/46 -202 -1l N5S7°W —-12.5 1.61
6 Mudstone 1.7 0.8 -40 70 -1.24 2/46 —1.08 115/20 ~1.07 221/37 ~L16. —1.09 NI°E -1.17 0.99
7 Green schist 2.5 5 5 30 —0.89 117/41 —0.66 349/35 ~0.46 235/29 -0.77 —-053 N48°wW -0.71 1.10
8 Rhyolite 2.5 12 260 165 -42 297/65 -33 194/63 -2.5 64/38 —4.0 -3.0 NS3°W ~2.9 1.37
9 Granite 2.5 30. 130 510 ~15.8 232/13 ~111 16/74 —6.3 140/9 -15.5 -6.4 NSI°E -11.2 1.39
10 Schalstein 2.5 7 140 210 —6.2 223/8 —4.8 128/34 —4.7 324/55 -6.2 -4.8 N44°E —4.8 1.29
11 Siliceous
sandstone 2.5 26 540 420 -15.7 263/25 -10.6 21/45 -738 155/34 ~14.7 ~8.8 N78°E -10.6 1.39
12 Breccia 25 27 540 395 —-12.1 313/25 -85 109/63 -1.6 218/10 -114 -7.6 N48°“W -9.1 1.24
13 Conglomerate 2.5 14 601 270 ~8.2 196/10 -5.5 310/66 —~4.9 102/22 -8.1 -5.0 NIS°E -5.5 1.48
14 Conglomerate 2.5 2.6 -16 22 —1.06 242/28 -0.72 151/3 ~0.41 55762 -092 -0.71 N65°E —0.55 1.68
15 Quartz diorite 2.5 — 550 IS - — — —_ e —_ ~74 -26 N9°E -28 2.62
16 Rhyolite 2.6 16 460 335 =90 280/6 -6.2 15/37 —4.6 183/52 -89 -35.6 N81°wW -52 1.72
17 Mudstone 20 1.2 -20 30 - — — — — —_— —~049 —045 N35°W —0.55 0.89
18 Granite 2.5 12 —~47 71 ~5.5 85/7 -4.6 352/21 -4.1 189/62 -5.5 -4.5 N87°E —-4.2 1.30
19 Rhyolite 2.6 10 663 192 -5 168/71 —43 347/20 -1.7 7710 —44 -1.7 Ni3°wW -5.0 0.88
20 Tuff breccia 2.6 7 664 241 -5.0 217/54 -37 31/36 -2.9 124/2 —-4.1 -29 N35°E -4.6 0.89
21 Porphyrite 25 20 358 285 -104 253/31 -7.0 163/1 —4.1 71/59 -8.7 -10 N74°E ~58 1.51
22 Porphyrite 25 20 358 285 -39 260/44 -59 164/7 -3.0 67/45 —-6.4 -5.6 N69°W -6.0 1.07
23 Slate 2.5 11 674 316 —12.1 20/5 -7.9 286/46 -55 116/44 ~12.1 -6.7 N22°E —6.9 1.76

*Negative sign indicates compression.
YStercographic representation (south = 0°) of principal stress plane (trend plunge).
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Fig.4 Relation between the ratios of average horizontal
stresses to vertical normal stresses and depths,
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The Development of Property Evaluation Method for Rock Materials
Based on the Simple Rebound Hardness Test

—Investigations on the Effects of Test Conditions and Fundamental Properties —

Satoru KAWASAKI, Masato YOSHIDA,
Chikaosa TANIMOTO and Tadashi MASUY A

Abstract

The Equotip hardness tester made in Switzerland is one of the testers developed so as to understand elastic properties
and strengths of metallic materials. It is picked up as the characteristics of the tester that a small sample is needed for the
test, sampling time is short, and the tester is convenient for portable use. In case of applying the tester to an actual rock
structure and a lithic cultural heritage whose shape is complex, it is therefore expected that the tester is able to measure
rapidly toward all test directions in the field.

For the purpose of newly developing an evaluation method for rock materials using the tester, this paper reports on
especially two objects such as @ investigations on the effects of test conditions (considerations on the size, shape and
roughness of rock samples), and @ investigations on fundamental properties of unweathered rock samples (considera-
tions on the relationships to physical and mechanical properties).

Key words : Equotip hardness tester, rebound hardness, rock material, property evaluation
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APPLICATION OF HARDNESS TESTER TO ROCK SPECIMENS

A HEr . KM BEE* - BRFE BAEE*
Satoshi OKAWA, Masao QOHOKA, Akio FUNATO

The Equotip Hardness Tester is developed to evaluate the hardness of metallic
materials. We found that there was a good correlation between the equotip rebound values
and the mechanical properties of rocks, but the rebound value was influenced by some
measurement conditions. We tried to examine the influences of measurement conditions on
the rebound value, and obtained the following results ;

* The rebound value depended partially on the way of supporting the specimen.

* The rebound value was increased according with the deformation of the hitting point

by hitting the same point continuously,.

+ The roughness and the curvature of the testing surface caused no major influence to

the rebound value.
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