BTk WM HA 15 TR Vol.27 No.2
2008 4£ 2 Chinese Journal of Rock Mechanics and Engineering Feb., 2008

SR FUS S HFEE

SRR
GATREEE K2 BEIRI: 5 TR B, T £E4E  454010)

WE: 4 TRIRE AW I)FRE, G0 SR AP B ) Y, R SR — R 0 45 Rk e . Y
AT IEE I, AR AR IR AT IR I 45 B (e B SR 1 R 2 J, ] AR B A RS R
g, WA AXNIZH YR, bR e SEUEATRER R BN 12T . DS IF) AR A SR () R 2
5 R R A, A2 R 045 D VR SR e N e R, B P 2 TR s e Sk b R A
ARG SEE, R LG LR R, BT IR L R4 I S Hoe, &2 2| A
ZRRIZEIIRE W, A AR IZAR DX — B s i R PE A 10 A SR 22 10 o 2 3UE SR = I
FERE, MARE 2 2K AR SRR K S HOHR G 45 R0

KBR: A EERL ARG JERS

mESHES: TU452 XERFRIRED: A XEHS: 1000 - 6915(2008)02 - 251 - 07

DISCUSSION ON MATHEMATICAL FITNESS AND MECHANICAL
MODEL OF EXPERIMENTAL RESULTS

YOU Mingqing

(School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo, Henan 454010, China)

Abstract: Many hypotheses or mechanical models are used to describe the mechanical properties of rock, in which
some parameters are determined by experimental results. The mechanical model should have feasible and wider
applications other than the experiment itself. Mathematical equations are used to fit the experimental data if the
mechanical models have not been clearly invented. It is better to optimize fitness equations based on the
mechanical and dimensional analyses, and to show the rock mechanical properties with the parameters in the
equations. The relations between axial bearing capacity and confining pressure of cylindrical specimens with
various sizes are introduced; and the differences between mechanical models and fitness equations are analyzed.
Some fitness equations in literatures are discussed. The fitness equations should be shown with such a physical fact
that the experimental results are not merely determined by the experimental parameters, also influenced by some
factors which can not be controlled. The fitting precision can be improved better when more parameters are used in
the equation, but excess of fitting precision may make the equation untrue totally.
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Fig.1 Loading capacity of specimens with various diameters

under different confining pressures(imaged data)
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Table | Regression parameters @ and b in linear relation

with different diameters D

D/mm a b
40 438 62.61
50 7.01 103.10
60 10.65 126.50
65 11.43 157.30
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and diameters of specimens
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Fig.4 Strengths of specimens with various diameters under

different confining pressures
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Table 2 Regression parameters of linear strength relation for

various diameters of specimens

D/mm K Q/MPa
40 3.49 49.8
50 3.57 525
60 3.77 44.7
65 3.44 474
Bwu Y S| 3.57 48.6
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Fig.6 Three-order polynomial fitting of loading capacity

with confining pressures
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Table 3 Parameters in three-order polynomial fitting of

loading capacity with confining pressures

D/mm a, a,/10 a,/10” a,/10’
40 56.5 56.3 —4.15 0273
50 107.8 60.8 2.89 —0.148
60 1272 94.4 11.04 —2.104
65 160.6 1033 6.42 —0.969
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Table 4 Parameters in three-order polynomial fitting of strengths

with different diameters and confining pressures

D/mm by b,/10 b,/10° by/10°
40 44.960 44.800 —3.302 0.217
50 54.900 30.970 1.472 —0.075
60 44.990 33.390 3.905 —0.744
65 48.400 31.130 1.935 —0.292
By EE| 48310 35.060 1.000 —0.224
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