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Experimental study on range of strength limit neighborhood of

red sandstone under effect of creep disturbance

WANG Bo,LIU Chongyang, CHEN Xuexi, LU Changliang, HUANG Zikang,HU Shiyu
(College of Safety Engineering ,North China Institute of Science and Technology ,Langfang 101601, China)
Abstract : In order to obtain more suitable range and division basis of strength limit neighborhood. Red sandstone is used as the research
object.Using RRTS— IV rock creep disturbance effect test system developed by ourselves, and the dynamic test and analysis system.
Through the test of uniaxial compression creep and its disturbance effect of rock,combined with theoretical analysis, the range and division

basis of red sandstone "

strength limit field" are studied.Firstly, the difference of long—term strength determined by transverse creep and
axial creep is analyzed from two aspects: graded loading creep curve and stress—strain isochronous curve.Then a comparative study of the
range of "neighborhood of strength limit" determined by lateral and axial creep of rock is carried out from two aspects: instantaneous dis-
turbance deformation and transformation law of residual disturbance deformation.Finally,through comprehensive analysis, the suitable range
and division basis of strength limit neighborhood is obtained.The results show that:compared with the transformation law of axial creep re-
sidual disturbance deformation, it is more appropriate to determine the range of strength limit neighborhood by the transformation law of
transverse creep residual disturbance deformation,so the threshold value of strength limit neighborhood range of red sandstone is about 32.5
MPa;the difference between the range threshold of strength limit neighborhood determined by long—term strength and the range threshold of
strength limit neighborhood determined by transformation law of residual disturbance deformation is about 2.5 MPa. However, as a simple
preliminary analysis, it is still of high reference value to define the range of strength limit neighborhood by long—term strength.

Key words: strength limit neighborhood; creep effect; transverse creep; axial creep; long—term strength
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Table 1 Conventional test data of rock uniaxial compression
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i mm mm F/MPa  45/1073 25/1073
2 101.42  49.32 65.87 6.725 -3.710
3 99.92 49.22 60.18 6.720 -6.369
4 99.54 49.12 62.22 7.361 -10.074
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