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Fig.1 Relationship curves of 6— ¢ of liquid- saturated rock,

(a) pump-oil saturated Nanjing sandstones, (b) water saturated marbles
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Fig. 2 Variation of Young’s modulus with frequency for
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Fig.5 Young’s modulus vs. stress under different frequencies for water saturated marbles



310 S Jr % (2009 4F) 55 24 %
s !
Se i 2at
zat |
181
I| / 2
| -
1Er | - - —_ ]
% \ ’H# E I T 1
B £ \\ /
% - E g /
| — - ar . 1
1F -~
__'-/ "
s w = w1 m @ = =% % = k= T =
Bif1 {MPal B (w2l
) 1H s Er e EE [d) SHe BT TR B R E E
] 1
:B\:II] :'.la'
24 || 27 -
& 2t ,,/-
] 2 |I ek b /,,
%5 IIl o &
- Y T o e . :
16 LY z"'..-' 'h
% \\ y E 14+ - — 4
8B 4 "-H,_H_._ e - W ‘_,,’
z.--"‘"‘——\_._,_,——""ﬁ 12k - 4
12 P -
1 - I-,./-’/ 4
05 5 1o 15 = ] ne T & & | 12 4 1 & = =
B AP Ei (wpa)
(e) 10Hz FHETEF B e nEEE if) 15He AR ErRAEEE
2
252 Li]
z4 i
22t J
2 L -
€ 1o} -
g 16 -
Wwoal .
1.2F R
1t i
tED 5 I 1I5 '_“El =

10
B (mPal

2 MRBEFARFEEBRES I (A TS EER 5 % 0.1Hz, 0 58, 1Hz, 5Hz, 10Hz, 15H 1

P 588 A K R B FEAS [F) B 48 2 Ar 1 T 408 B Bl ) Bk 1 g A e o %6 1) 78 b
Fig. 5 Young’s modulus vs. stress under different frequencies for water saturated marbles
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Experimental Study of Frequency Effect on Rocks

WAN Xin-lin', DU Yun®, XUE Yan-wei?, XI Dao-ying®
(1. Civil Engineering School, Anhui University of Architecture, Hefei, Anhui 230022, Chinaj;
2. School of Earth and Space Science. University of Science and Technology of China, Hefei, Anhui 230026, China)

Abstract: Uniaxial compression experiments and sinusoidal loading experiments were carried out on
MTS for pump-oil saturated Nanjing sandstones and water saturated Dali marbles. Uniaxial
compressive strength and yield strength of both saturated rocks were obtained. Young’s modulus and
velocities of longitudinal wave and transverse wave increase with sinusoidal wave frequency with
notable frequency dispersions. The hysteresis due to the existence of micro defects in saturated rocks
in sinusoidal loading experiments results in the variation curves of instantaneous Young’s modulus
with stress for loading and unloading intersection, therefore an “X” shape figure is obtained. As the
frequency of sinusoidal wave increases, the position of intersection point moves to higher modulus area
and the modulus dispersion increases. Some physical mechanisms of nonlinear frequency response of
rock are revealed. These obtained results are very important to study of nonlinear wave in rocks and
theoretical analysis and application of earthquake and engineering.

Keywords: sinusoidal loading; {requency effect; instantaneous Young’s modulus; dispersion



