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Relationship between Uniaxial Compressive Strength
and Internal Friction of Sandstone

By Tsuyoshi KANEMA
Department of Geophysics, Faculty of Science, Hokkaido University
(Received December 20)

Internal friction (Q~'value) represents degree of anelasticity of matter. Mechanisms of
internal friction of rocks are not well understood. At room temperature under atmospheric
pressure, the main source of internal friction of rocks may be frictional dissipation as crack
surfaces in mutual contact slide. In this case, the Q-value may depend on the frictional coef-
ficient of crack surface and the crack density. On the other hand, compressive strength of rocks
depends on various factors. One of the important factors is friction acting on the crack surface
in rocks. In the present experiment, internal friction and uniaxial compressive strength of a
sandstone are measured under two different conditions and the relationship between Q-value
and uniaxial compressive strength is studied. One condition is that the specimens are naturally
dried in the room and another condition is that specimens are previously dried at 300°C for 30
hours.

After a specimen has been dried in advance, its Q-value and uniaxial compressive
strength increase remarkably. The high Q-value of the specimen dried at 300°C may imply that
cohesion of grains in sandstone increases because of hardening of the cement of clay mineral on
dehydration. This indicates that compressive strength increases and the number of acoustic
emissions increases before fracture for the specimen dried at300°C.
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Fig. 3. Change of Q! value, resonant frequency (f) and mass of a specimen (AW/W)
with time, measured at room temperature under atmospheric pressure. The specimens have

been dried at 300°C for 30 hours in advance. The mark (® )represents values-of air dry
specimen.

(a) by the flexual resonance method
(b) by the longitudinal resonance method

POKBRABRNT b7zd e EZ LD, - T30 COMBMERRZ L > TRE DN HEEIZD
EROERPICHEL2KROBRICEE LN D, MBEED HF 2T, RO KEORAEK L B
EENBLNEEZ LN, Fig3 DRy 6, Q MENEALIIWEF DKMZKRE CREFL T
5 Ehbrs,

Figd i3, #8 2 K CHlAL 2%, ENCKEL T EHBDHD (WEFDKGOVERT L720)
B, QTHENEIL % HiEIRE I £ D BIE L, Fig 3b) kR L #la A b TRIE (Sr) 1220w
QMEE 7oy LLTHS, BFE (Sr) AR LEEL 7, Sr= (W-Wa)/(W,—
Wa)) X100 (%) (W MO EE, W, @ Toiith L 2RORBOEE, Ws: fafll 280K
MR, Kiz & iz a2 4 LEMKcRL 2 Lo ThH Y, Figd OBEN100%6: L3 L
LESIZMBARTIRMEIN TV R Ziav 2 4w, ZEAZHRERL 2alBnETh 5, Figd
THEAI L 2 & 13, BMEH20%EHE L TRMECHT 2 Q MENEMIRENIEH LT
HoH. Thabb, B0 %IHEVEAR TS, ML LRMENZELA QT HELI L VRS LHEER
LT 5, ZoMEmE, BARBIORRIC Liln S5, Figd (3 Figla s 6 HREOZAL
T BEQTMEL T Uy FLALDTHE, TR L b EAEH/NE CEH T, QTENEL
DREWZ Ebr b,

Table 112, BREH L 72 ik & MR L 72 84800 2 DDA DT, —BIEEHERIRIARE &
Q7ME, KRB E T, ERIGER L 2SO, RES S L 2 ER OB (S1) 0%
DIETH S, BREEIABEEREF L2572k, ZRETRELLZLNZDCTEEL 72,
ZONRENCEL RIS 1 BEHIRRE TH L, E- T, Figl nigEs 5# 2 T, Table 1 misf|uz



P& o —h IE R R & BRI & o BIfG 63

x103

50

0 50 100
(°h)
Fig. 4. Degree of the saturation of
water versus Q! value.
Mark (@) indicates the value of air
dry specimen.
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Fig. 5. Weight change versus Q™! value.

The weight change is due to the change
of water content in the specimen.
Mark (@) indicates the value of air dry
specimen.
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Table 1.

different conditions.

F

: Resonant frequency

H

* Result of the longitudinal resonance method.

i

Results of the measurements of Q, F and compressive strength under two

s . F Specimen Compressive

Condition Specimen Q (Hz) strength (kg/cm?)
KS1 60 875 No. 1 1,370
Air dry KS 2 70 860 No. 6 1,530
*KS 3 55 9,800 No. 11 1,530
No. 16 1,340
KS 1 300 740 No. 2 2,060
Completely dry KS 2 330 760 No. 7 1,840
*KS 3 450 9,200 No.12 1,920
No.17 2,310

EMISSION RATE(counts/100kg)

EMISSION RATE(counts/100 kg)

~
O

N
o

Fig. 6. Occurrences of acous-
tic emission with increasing

load.

Nos. 1, 6, 11, 16; air dry speci-

men.

Nos. 2, 7, 12, 17: completely dry

0 ] . specimens at 300°C for 30 hours
0 8 in advance.
60 T

40

20

12
(x10° kg)
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