B29% L wh e TR AR Vol.29 No.l
201041 A Chinese Journal of Rock Mechanics and Engineering Jan., 2010

&R AEL ML X M Bz A FLBR AR AR B §2 0

ORL BB Y AT
(L P EEBREEAR RS Mk SRR, 2B AIE 230026 2. HRIERIERIR K RS2 BRR AT b
HROTEALRE, 2B G 230027; 3. wRCGER TR EARTRR, 28 AL 230022)

WE: AR EE FXHLBRIR AT A A ) S MR AT 8 AT TT . K FLI IR A S 09 2 M 822 (94 52 43
hy 28 LI AR PR 5 RN 28 LB B G (NCU )T A28 LS AR (RS o 3 ARG VLR J32 R vy S R 2 At L 76 P 4
DL A3 S s iR S A 4 AR s AT A RE AN TR NI B R R o A 38 AN RIS A AT R, el
TAH R ERAR HAE R BOC R, a0 B AT AR M S, SRAF AN AT BEIN ) PM 2B )R, 23 B FLBRR
Ak PM 25 H) %5 BE(NCU B H ) BU5EM o 19 ISR IS TR A 48 800 P32 I e R P P Ak Se B e . VLRIl 0%~
20% N, B FBAARIBIRER, Py, Bhak RS R G Ik N TR 005y, BRI
B4R PM Z¥[H] NCU SRR, NCU $HIS 2, JRLkiigng, MIOHs Mg, MIBFMBEEh 200%~80%H, )5
PSR ANBE LR B2 AR 1Y, PM 25 [R) NCU 25 B A RS . RN by 80% LA E 3 KB4 RIE, o FORE i
D RE S T BE R BE RS sk, PM S [R) NCU 30 H A BT/, JRERTERERE R M. MRS A 2 R g
JRLE M AR LA A B I, SR PM 7S NCU % B2 i 45 F e — 301 . XS /A 45 R 518
g ROTRUAEAESE AR & o ZIURH TON TAEETOI saiR . I IIE BV 2 Ak G §E K& k3
JRE S TORHERE A A A I R AT S
KA. A% LB AR SRR SN AR, by A
hESES: TU4S CERFRIRED: A CEHS: 1000 - 6915(2010)01 - 0209 - 08

INFLUENCES OF PORE FLUID ON NONLINEAR MESOSCOPIC
RESPONSES OF ROCKS

DU Yun!, XI Daoying®, XU Songlin?, WAN Xinlin®
(1. School of Earth and Space Science, University of Science and Technology of China, Hefei, Anhui 230026, China; 2. Key Laboratory
for Mechanical Behavior and Design of Materials, Chinese Academy of Sciences, University of Science and Technology of China, Hefei,
Anhui 230027, China; 3. School of Civil Engineering, Anhui University of Architecture, Hefei, Anhui 230022, China)

Abstract: Quantitative studies of pore fluid influence on the mechanical properties of rocks are carried out on
mesoscopic scale. The nonlinear strain is decomposed into a classical part and a nonclassical contribution which is
described by nonclassical elastic units(NCU). Based on the analysis of the mechanism on mesoscopic scale, fluid
influences on rock mechanical behavior and stiffness under various saturations are discussed. Introducing new
forms of macroscopic solid-fluid interaction functions, Preisach-Mayergoyz(PM) space under different saturations
are obtained from the inversion of experimental data; and the influences of fluid saturation on PM space density
are investigated. The entire variation between Young’'s modulus and compressional wave velocity with saturation
is studied. When saturation increases from 0% to 20%, the dynamic modulus decreases for classical part, and the
PM space density increases for nonclassical part, respectively. Whereas saturation is between 20% and 80%, the
dynamic modulus and PM space density barely changes. As saturation increases from 80% to 100%, the dynamic
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modulus increases and the PM space density decreases, contrary to the low saturation condition. The classical and
nonclassical nonlinear strains of saturated rocks are obviously larger than those of dry rocks in accord with the PM
space density distribution. These numerical results are generally consistent with the experimental results. This
simulation research has potential prospects for the problems such as reservoir prediction and description, safety of
constructions near slope area, nuclear storehouse properties, geophysical inversion, and data interpretations.
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Fig.1 Sketch map of hysteresis nonclassical elastic units(H-NCU), and the influence of pore fluid on PM density in PM space
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