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. Water Cement Sand Gravel Supe_r .
Desian Compressive Plasticizer Slum Air
g Strength X9 K& wiec K& Kg Kg P content
number MPa 3 3 3 3 _ 9 (mm) (%)
m m m m m3

1 15 221 328 0.67 901 716 0 47 3.2

2 20 215 356 0.6 888 707 0 4 3.1

3 25 211 381 0.55 879 699 0 3.1 2.8

4 30 206 416 0.49 864 687 0 2.5 2.6

5 35 198 440 0.45 862 686 1.17 6 2.7

6 40 195 476 0.41 851 677 1.61 5.7 2.6

7 45 191 516 0.37 838 667 2.12 55 2.4

8 50 187 534 0.35 835 664 2.61 5.3 2.3

u&éﬁaw b .\'d;-&e
Density
Rock Saturation Dry weight Saturated Kg Water
weight (gr) (gr) volume (cm?) E) absorption (%)

Granite 548.2 546 208.8 2.615 0.403
Marble 621.8 615.8 236.7 2.610 0.162
Andzit 588.1 558.8 219.9 2.545 1.664
Rhyolite 403.3 390 150.4 2.593 2.360
Green tuff 621.4 606 242.8 2.495 2.541
Stone tuff 467.2 441.5 198.7 2.220 5.821
Travertine 687.7 677.2 267.1 2.535 1.551
lime 620.8 615.5 234 2.630 0.861
Basalt 612.1 608.7 228 2.620 0.550
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Compressive Torsional
Sample
number strength moment
(MPa) (N.m)

1 18.7 136

2 214 156

3 28.8 194

4 36.8 210

5 40.6 237

6 44.8 244

7 48 252

8 51.3 290
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Torsional
Sample Average load Average moment on
Rock Type numger Load (ton) (tgn) strength (?\/I pa) Twist-off
(N.m)
1 141
Granite 2 125 11.2 62.17 246
3 9
1 11.8
Marble 2 10.2 11.71 59.66 240
3 13.2
1 8.6
Andzit 2 7.9 7.83 39.92 186
3 7
1 6.4
Green tuff 2 6 6.23 31.76 180
3 4.3
1 7
Stone tuff 2 6.7 6.5 33.12 184
3 5.8
1 11.2
Travertine 2 7.8 9.5 48.41 198
3 9.5
1 11.3
lime 2 10.3 10.2 51.97 228
3 9
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1 8.3
Rhyolite 2 8.1 8.47 43.14 192
3 9
1 18.5
Basalt 2 15.4 14.8 75.41 247
3 10.5
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Schmidt's

Rock type hammer reading
Granite 614
Marble 60.4
Andzit 55.8
Green tuff 49.2
Stone tuff 49.6
Travertine 52.8

lime 58

Rhyolite 60.6
Basalt 60.4

Schmidt's  Torsional ~ Compressive

Rock type hammer moment strength
reading (N.m) (MPa)
Granite 61.4 246 62.17
Marble 60.4 240 59.66
Andzit 55.8 186 39.92
Green tuff 49.2 180 31.76
Stone tuff 49.6 184 33.12
Travertine 52.8 198 48.41
lime 58 228 51.97
Rhyolite 60.6 192 43.14
Basalt 60.4 247 75.41
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