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Measurement of the Internal Friction of Welded Tuff

By Tsuyoshi KANEMA
. Department of Geophysics, _Faculty of Science, Hokkaido University
(Received Dec. 14, 1974)

The mechanism of the internal friction (Q 'value) of rocks is not well understood. At
room temperature and under atmospheric pressure, the main source of the internal friction
of rocks may be the frictional dissipation as crack surfaces in contact slide relative to
each other.

In. this study, Shikotsu Welded Tuffs were used to investigate the effect of cracks or
grain boundaries on the elastic and anelastic properties of rocks. Welded Tuff is a rock
or rock body in which glass shards have some degree of cohesion by reason of having
been hot and viscous at the time of their emplacement.

Measurements were done by the fleuxal resonance method. Specimens were collected
at various depths of an outcrop of 25 m high. The middle part of the outcrop is strongly
welded and it’'s Q- 'value is low and it’s Young’s modulus ‘is high. It is found that the
Q'value decreases and the Young’s modulus increases as welding develops.

The following facts were revealed by heating experiments: The Q™! value is sensitive
to a small amount of water in rocks. If the specimen has been previously heated, the Q!
value reduces remarkably. It may be attributed to the increase in frictional coefficient of
crack surface because of the elimination of water adhered to the crack surface. After the
specimen is heated at 850°C, the Young’s modulus increases. This is attributed to that the
glass particles in rocks are welded by sintering.

The Q-1value may be a valuable quantity for investigating the structure of rocks hav-
ing cracks.
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Table 1. Experimental data.
1 : perpendicular to the flow structure.

Sample Depth Density Porosity Young’s modulus Q!
No. (g/cc) (%) (x1011c. g.s)
16 } 7m 1.22 34 2.23 0.011
17 1.21 34 1.52 0.013
19 | 9m 1.40 27 4.06 0.0077
21 }10m 1.40 28 5.62 0.0050
22 1.41 27 5.64 0.0067
241 1.52 25 5.81 0.0050
25¢J11m 1.51 24 5.90 0.0053
30 1.54 23. 1.1 0.0042
31 1.53 23 9.71 0.0036
341 1.60 24 7.33 0.0044
38 1.60 22 12.0 0.0032
39 | iom 1.59 23 12.3 0.0033
40 1.63 20 13.4 0.0037
41 1.59 18 11.4 0.0044
42 1.62 21 12.1 0.0045
43 }14m 1.62 — 12.1 0.0032
44 1.63 20 10.6 0.0037
47 1.67 19 13.5 0.0042
48 1.68 18 13.0 0.0032
49 ]14‘5“1 1.66 21 14.4 0.0030
50 1.63 21 13.2 0.0031
52 1.58 22 11.7 0.0040
53 }15.5m 1.58 21 11.3 0.0040
551 1.57 26 6.55 0.0053
56 1.56 21 10.7 0.0032
57 1.54 22 10.4 0.0031
58 1.55 23 10.1 0.0042
59 1.57 22 10.8 0.0039
60L :16.5m 1.54 22 5.82 0.0056
61L 1.57 22 6.72 0.0050
64 1.57 21 10.8 0.0039
65 1.55 22 10.5 0.0040
66 1.56 21 10.7 0.0033
67 1.56 23 10.6 0.0037
68 1.49 24 8.95 0.0039
69 1.51 23 9.75 0.0036
70 +19m 1.51 23 8.80 0.0042
71 1.53 22 9.04 0.0040
72 1.55 21 8.74 0.0042
741 1.29 29 2.95 0.0083
751 1.32 30 3.77 0.0059
76 +20m 1.32 29 4.99 0.0059
77 1.32 29 4.74 0.0063
78 1.29 31 4.70 0.0063
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The measurements are done at room temperature after cooling.
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