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Splitting Stress Analysis of Rock with Rectangular Shape

WANG Zhi, ZHANG Jingfei, DU Yunhai

School of Mechanics and Engineering Science, Zhengzhou University, Zhengzhou 450001, China

Abstract The stress distribution of rectangular rock under split loads is an important research topic of rock mechanics. The formula
of rectangular specimen tensile stress under splitting loads can be deduced by the Fourier series solution of the elastic plane problem.
To compare the theoretical solution and the finite element solution, a dimensional finite element model of the rectangular specimen is
built under the same loading conditions. The stress distribution and the impact of the width of spacer and the width to length ratio are
analyzed. It is shown that results of the theoretical solution and the finite element solution are consistent. The maximum tensile stress
does not appear in the center of the specimen but in a certain point with coordinates. The maximum tensile stress decreases with the
increasing of the width of spacer and the width to length ratio b/a. The tensile stress distribution patterns of cylindrical specimen and
square specimen are consistent, but the tensile stress of the square specimen is greater than that of the cylindrical specimen. It is
proved that the splitting stress distribution of rectangular rock obtained by the Fourier series analysis method is consistent with the
rock—like material splitting experimental results.
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Fig.1 Splitting force schematic of rectangular specimen
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Fig. 2 Meshing of dimensional finite element model
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Fig. 3 Tensile stress distribution of symmetry axis

RS BE T 1] B LIS 3 23 Al KU AN AT 4 B AR A
) 5 R TR L P9 107 {26 S 45K, A S TR O (LA, A v
(S (), S B ph T R A 2k 45 o 32 ) J] LI s A
LY REE AR, i 4t s Al 32 BN R A R RO, W rh il £k
FESN BRI I, 52 31 49 24 SRR LA 1 S i e
A2 BN 2T R/ o AEAKFIT AL TIERTE , 29 RFR
ZINFASL B 5y PR I AR BRI e e R A B R B A
JOL VA S TR i AL 7 B8 57 B, SR [k A7 P A i

SCIENCE & TECHNOLOGY REVIEW

] ]

0.0050 0.1546 0.3042 0.4539 0.6035 0.7531
o/MPa

B4 KEHE ERR NS5
Fig. 4 Tensile stress distribution in horizontal
cross section
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Fig. 5 Influencing factor analysis
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Fig. 6 Stress distribution comparison between
cylindrical specimens and square specimens
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