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Single specimen repeated loading method for determination of residual
strength parameters of rock

DENG Hua-feng, ZHANG Heng-bin, LI Jian-lin, DUAN Ling-ling, ZHI Yong-yan, PAN Deng
( Key Laboratory of Geological Hazards in Three Gorges Reservoir Area (China Three Gorges University), Ministry of Education, Hubei

Province, Yichang 443002, China)

Abstact: Based on the single test method and the deformation characteristics of residual phase of rock, a single specimen
repeated loading method is proposed to measure the residual strength parameters of the rock. The results show that: (1) By
comparing the results of the conventional triaxial tests with those of the single specimen repeated loading tests, the residual
strength of rock samples is mainly controlled by the confining pressure of loading, and it is not obviously related with the initial
confining pressure; (2) The strength parameters of the residual phase of rock samples obtained by the single specimen repeated
loading method are basically consistent with those of the conventional triaxial tests, and the dispersion of the test results is
significantly smaller, indicating that the proposed method is reasonable and feasible; (3) In order to better use the proposed
single specimen repeated loading method, it is recommended to choose the larger confining pressure during the repeated
loading process so as to ensure the shear failure surface of rock samples to be in close contact state, which can reflect the
strength characteristics of rock samples in residual phase better.
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Fig. 1 Stress paths in triaxial multiple failure state tests
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Fig. 2 Stress-strain curves of single specimen repeated loading
tests

BRI B N BRI E 0 R R B R 15 v
P EE, @ EREMDFM: OFEMEIBILFST,
B E A N AT B A AR 9 L S I = 4
RN HE FERR IR ERZIEA — B @X ARG
H S5 =l S AR RO K A R A [ )
IEREATE S INE, 13RI AR R R IZFE A — B

ML, BHEAT TR R = e A A B
SMERES, FHAT T X . B2 TR RS
WA, AR E RN R, 156
EREIUE ZRPEDC, BAAL, AR R SR
SRS R W 3 B, BAR 50 mm, 504 100
mm, RERS AL B PR 45 e R T AR R
BOHI, I I EOR 2 R AR AT A . =R
ZERKAE RMT-150C 547 /124l ge R 48 Lt AT, dni
4 ff.



350 H O+ T OB % M

2019 4

3 BEENRR
Fig. 3 Sketch of typical samples

[El 4 RMT-150C A NFRWHRE
Fig. 4 RMT-150C rock mechanics test system
Wb, kA 10, 15, 20, 25, 30 MPa 5
P S, e BEAT W = A G, A BR AR
WrB R e, ARE R Lk 5 A AT B R
m#. BEEmBGERE S, FXMBRRR BB
L, RIEEREEE, XTI

2 LRSI

2.1 BHERIFER
ARIFHIRAIE T, i o ST IER i R R R

B S FiR. T BERR SRR T ORI

WK, SR P T A 2 MR 0 i R T

(a) 10 MPa (b) 15MPa (c)20 MPa (d) 25 MPa (e) 30 MPa

5 MABEMRIARA
Fig. 5 Sketch of destroyed typical samples

M5 ATAE H, ANFEVIIRE KT, AR
VMR TTEIRIR . B A B AR T A =4l
JEAE I A 5 YA [ s A B 3k, (H B A R
A A HINE R Z W BT VIR, A P A H BT )
R, RS INE R, AR R —
0 R0 =t s 4 P 2 52 ) B DA T 42 1
2.2 N - NTEZS

ANFEAIGR R, SR R = T s 4 6 A At
RS INEMIN AT - AR 2 6 R

ME 6 FTLAF s

(D AFE AT, W= S 485N -

VAR 2R T A LA AR ], 294 TR S B SRR B
SAVER BL. BAR ALY BERI R A SR E N B . B 10
MPa #4 K% 30 MPa, ‘A FEIEAEEEM 162.79 MPa
HOKF) 270.40 MPa, HRARTERFEM 60.96 MPa 3 K|
151.35 MPa, kS HEAIEK.

(2) RNEEEELME T, EEMEBNN S - RS
LIS MIEAAE, AL 8 0 25 B BoRn
PR B2 5, RIEHENSEPERY B, S5 W A
U B NTR AR R E I B, BRI R, 1
H, BEEBERIIGR, i) - R 2R 0 Rk 50 1
Ko

(324 55 5 A 1) A S5 4R 0 =2 e 4k
BT R A — B0, EHRARM BN A - RAR i £k
RERF I EATE—/C. 1A WM =2l R 4 R T
B, SR A R0 B AT B RN, BR AR BN
P T AN 5 PR S AR

180

HR=%, EE10MPa
160
0 MPa
140} Emﬁ@;?i}%ﬁ—
AT, mE25 Mba

120} - ma®- ?___
= 100 (/] — AR, BEONE
§ 80| /,// ................. iﬁﬁﬁ"';"ﬁéﬁﬁﬁ MPa

yool T o=

60 - // ,,/—"""ifﬁ—jﬁﬁi)’ A 10 MPa

40 / 7

72
0l £7
1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35
REAE1073
(a) HH=8hFEE10 MPai IR A4E

220 - WH=H, EE15MPa

200

180

160

140 TR R0 P
2 10 SR, B
EIOO— I E M

80+ s / ............ iﬁm§®’ @Eﬁﬁ MPa

L T = —wEioPa
60 725 B @, FIEL0 MPa
ar polf i
o/
2047
| | | | | | |
0 5 10 15 20 25 30 35
FEAE1073
(b) HM=BUEE1S MPalSFAHE

240 HRL=5, FEHE20MPa

220+

200

180 -

160 - -
1401 B, mE oM
ol g S
& 100F S NEO, BE0MP

80 T ﬁﬁﬁjﬁv'@““gms MPa

i J RIS L i

w0} // """""" wE B0, B0 Ve

20

1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35

RiAEN07
() FEH=5HE 20 MPai3f 24



2 1

At S Bt BN E G IR AR R TR

351

260
240
220

180

< 120

P
g

|

WR=H5h, HIE25MPa

1

T T T T T T T T T 1

5

10

!
15

1
20

REAEN1073
(d) FH=RUFEE25 MPailishAEE

HH=%h, FEIE30MPa

25

30

a

C ——— EANE®, HE2S WP

T - EANRO, HR20 MR
---------------- AL, I P
T T T iﬁﬁ%@ s Eﬂilo MPa

15

20

25

30

35

BiAE1073
(e) FHL =4l FE30 MPalit3F 5 BF

Elo #REEMN=MERABMBRNMGESMENS - BT

HAZ
Fig. 6 Stress-strain curves of conventional triaxial tests and single

specimen repeated loading tests
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Table 1 Intensity statistics of conventional triaxial tests and single

specimen repeated loading tests
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Fig. 7 Fitting curves of conventional triaxial tests
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Fig. 9 Photos of limestone samples before and after destruction
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Fig. 10 Stress-strain curves of triaxial tests and single specimen

repeated loading tests on limestone samples
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