AL 1 B % w kTR E iRk Vol.41 No.1
20214F 2 A Journal of Disaster Prevention and Mitigation Engineering Feb. 2021

DOT:10.13409/j.cnki.jdpme.2021.01.017

EHERKHABEERE T EXN LR

A&, o7, Kk FE, OARXWS

(1. Bt Tolb K i TR ZR, V195 B 5L 2100085 2. A Kp o + TFEZR 1T B 5 211189)

WE: ZSMERPBREGHZT TREARNZ BT RIFNAA TR E L, £EARIRE R MG 5 34T
TRREQEAFEHGT 5 5 B 58 LKA RA T b m A X e d omk £, 2 A0 A R 8 2ok B
A — R Kk AR @0 KRR AT T KM 2R R A IR Tk A R KRR AT
PR T E TR B b e R Ty R 4G %) 4 5 B ol RN KO IR A AR B B B AR R 6 R ISR BLAA 25 R AR AR T 5 B
NG EHJET BAR I B A B A DR S F o R IMREZ A0 X R KRG, ERGEY H . ZA L
AR R 89 AL 5 AR % AT P R IE

R ISR L G55 I PR AR I 5 SRR I 5 Wy A st ik

HESES: TU443  XEERIARE: A XEHS: 1672-2132(2021)01-0140-07

Comparative Study on Methods to Determine Long-term Strength of
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Abstract: The long-term strength of discontinuities contained in rock mass is directly relate to the sta-
bility of engineering rock mass, so a reasonable approach to determine it is of great significance for en-
gineering design. In this paper, a series of stepwise shear loading creep tests and cyclic shear stress re-
laxation tests on artificial discontinuities were conducted to investigate the determination of long-term
strengths. Three determination methods, i.e. transition creep method, isochronous curve method and
stress relaxation method, were employed to determine long-term strengths, respectively. The long-
term strengths determined by the above-mentioned methods are compare to each other. It is indicated
that the transition creep method can only determine the long-term strength contained in a range whose
accuracy depends on the loading steps. The isochronous curve method, which treats the long-term
strength as the yield strength considering time-effect, is apt to be conservative. The stress relaxation
method recommended in this paper can guarantee the reasonable and accuracy results of long-term
strength, which provides reference for the design of engineering rock masses considering time effect.
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stress relaxation method
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Fig.1 Steel mold used to make structural samples
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Table 1 Test conditions of the stepwise shear loading creep tests
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4-2.17 2.17 1.10 1.32 1.54 1.76 1.98 71~75
4-4.35 4.35 2.27 2.72 3.18 3.63 4.09 71~73
4-6.52 6.52 2.66 3.19 3.72 4.25 4.78 70~73
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Fig.3 3rd and 4th creep curves of the sample (4-2.17)
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Fig.4 Isochronous curves
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Table 2 Long-term strength determined by isochronous

curves method

R W o B /MPa K58 B/ MPa ./t

4-2.17 1.76 1.12 0.636
4-4.35 3.90 3.09 0.792
4-6.52 4.74 3.50 0.738
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Table 3 Test conditions of the shear relaxation tests

- Y5 1) hif SN, B
B /MPa  Jj/MPa  Ji/MPa s 1] /h
4-4 4.01 4 3.41 72.07
4-8 7.71 8 6.55 72.07
4-12 11.41 12 9.70 84.79
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Table 5 Ratios of long - term strength to instantaneous

strength on basis of three different methods
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