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An Experimental Study of the Mechanical Behavior of
Rocks under Confining Pressure (Part I)

—Triaxial Testing Apparatus and Experimental Results—

Shigenori KinosHita  Shigeru YAMAsHITA  Yoji IsHIJIMA
Akira NAKAMURA  Akio NISHIHARA

(Received December 25, 1974)

Abstract

A series of triaxial compression experiments were performed to investigate the effect
of combined stresses on the strength and deformation characteristics of dry rocks at
room temperature and at various confining pressures up to 1500 kg/cm?. Most rocks used
in this experimental study were coal measure rocks from some collieries in Holkaido.

In the Part I of this paper, the triaxial testing aparatus employed in the present
study and the experimental results were described. The stress-strain curves for each
rock sample were shown in Fig. 4-1~Fig. 4-12.

On the basis of the stress-strain curves, fracture or yield strength, residual strength,

and deformation characteristics were determined for each rock sample under different
confining pressures.
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A-SS-1 33 440 2.62 111
A-SS5-2 36 680 2.66 12.8
B-8S5-1 58 1090 2.68 6.4
B-5S-2 40 950 2.69 6.9
B-SS-3 38 870 2,71 7.2
C-55-1 31 1030 } 2.66 } 112
C-8S-1/ 31 970

A-sh-1 162 1100 2.71 8.5
A-mub-1 29 470 2.63 14.8
A-tuff-1 70 640 2.25 258
A-lime-1 33 580 2.72 0.88
A-lime-2 67 920 2.71 0.44
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HIETFC R B 5870 O DEFMBETIC B 2 EZRNTE (o 1)
F4l HM A 0 RIE
Confining B Residual |[Modulus of] Critical Fracture
Rock pressure Strength strength |deformation| strain angle Deformation
Samples Lo Thr TR Kk Eer, 0 Characteristics
(kg/cm?) (kg/cm?) (kg/cm?) [{(105kg/cm?) (%) &)
0 440 1.06 0.42 30 B
100 980 1.25 0.90 29 B
A-SS-1 200 1260 1.53 0.98 30 B
300 1370 1.65 1.15 35 B
500 1800 1.80 1.62 T
0 680 1.07 0.68 36 Ba
150 1160 550 1.07 1.16 27 By
300 1410 830 1.42 1.35 36 By
A-SS-2 500 1800 1430 1.57 1.73 36 By
750 2180 1830 1.67 2.19 37 By
1000 2650 1.70 3.35 35 T
1500 3410 1.81 4.78 Dy
0 1090 1.50 0.83 27 Ba
300 1850 820 1.15 1.77 29 By
B-85-1 500 2150 1330 1.38 2.31 36 By
750 2490 2050 1.28 2.88 38 By
1500 2850 2240 1.68 3.11 39 By
0 950 1.52 0.64 23 Ba
300 1750 910 1.25 1.22 26 By
B-8S-2 500 2400 1310 1.58 2.24 29 By
750 2890 2090 1.62 2.79 34 By
1500 4090 3560 2.00 4.41 37 By
0 870 1.30 0.71 33 Ba
150 1320 710 1.18 1.40 38 By
B-SS-3 300 1610 1110 1.20 1.56 33 By
500 1940 1410 1.26 1.99 33 By,
750 2560 1820 1.56 2.68 35 By
1500 3230 1.56 4.97 T
0 1040 1.48 0.77 30 Ba
300 1770 1010 1.64 1.57 35 By
C-8S-1 500 2920 1670 2.51 1.71 35 By
750 3460 2520 2.56 2.20 34 By
1000 3710 3160 2.40 2.62 36 By
0 970 1.69 0.62 23 Ba
C-§S8-1/ 300 2340 1330 2.33 1.47 36 By
500 2280 1630 2.02 1.85 36 By
750 3480 2310 2.48 2.03 32 By
0 1100 2.25 0.47 — Ba
300 2370 1620 2.00 1.42 26 By
A-sh-1 500 2710 1620 2.12 1.91 27 By
1000 3400 2300 1.82 3.68 27 By
1500 4110 3330 1.88 4.11 29 Bu
0 470 0.53 1.09 23 ga
300 770 630 0.37 2.48 35 b
A-mud-1 500 830 0.42 4.20 40 T
750 1050 0.58 2.52 36 Da
0 640 0.86 0.80 17 Ba
150 1140 600 0.88 1.63 24 By
300 1390 1010 0.96 2.35 34 By
A—tuff-1 400 1360 1200 0.98 2.04 35 By
500 1290 0.92 3.78 T
750 1560 0.98 3.82 Da
1000 1320 1.24 2.80 Dy
1500 850 1.26 1.21 Dy
0 580 4.44 0.19 27 Ba
50 820 580 4.00 0.35 34 By
A-lime-1 150 1140 7.80 0.53 36 B
300 1260 1.78 1.70 35 T
750 1790 6.30 2.08 T
1500 2520 5.20 3.36 D
0 920 3.00 0.42 Ba
150 1420 750 4.75 0.64 30 By
A-lime.2 300 1770 1390 5.60 1.42 34 B
- 750 2430 5.66 1.88 36 Da
1000 2280 i 5.65 2.55 40 Dy
1500 2380 | 4.45 | 2.48 Dy




10 ATEHK - WT F-OHED - di = WERER 10

*4-2 BWEHMOTRCHTDERS

Differential stress at the prescribed strain

Confining (kg/cm?)
Rock samples pressure -

(kg/cm?) 2% 3% 5%

A-SS-2 1500 2710 3160 3430
A-mud-1 750 900 1150 1370
750 1280 1480 1610
A-tuff-1 1000 1160 1350 1650
1500 1200 1510 1940

A-lime-1 1500 2290 2470 2700
750 2440 2530 2590
A-lime-2 1000 2220 2320 2520
1500 2290 2470 2760
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