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Fig.1 Dolomite standard specimens

1R BRI I AR B 15, Jo T A 8 2 AR
P, I P A 5 R B I, S A A
248 JCRBEAS RJCRE A0 , Pty 2 i [ B4 A
Uit o SRS, LA ) G AR RIER ] 5 [ A S L SR
TRETE 56 mP ) il 1o 52 78 il g R0 AR 1] 0 % S5 KK
i, 0TI A A BRI o Bn R E A
=g, 8 MTS B 5 PR A = LS £ T
AR LA TR ER N 2

2 MTS 815.04iX 36 R 5t
Fig.2 MTS 815.04 test system

1.3 KA R

(1) HRAE RS

W08 J5 1 1 = A s e A T AR e R 2
S HEUCH A BB AL LA TR TP LT IR R R
105 °C, HEFmfa] A 24 h, BT 58 S 2R RS 20
ZER R K AT B K 48 b, FiRCT
PE—EK R — R TR, RS RS
KB FOE 0 TG IR REL ., T IRAE PR R B4 51

B OU 10 YR 30 1K, 5E AR L 47 P56 Y
BURE TR BB AL B PR AT

(2)PEFN N

PPN 2R 22 J T v, M 2 2R Y SR I8
1] BP9 L 52 A T A, ASBIF SR R e ol e 31 B
A4 IR sl P FH 5 A O TE 52 T 3 — ZUAR 2R i) 2%
YEM . BIEZM5IBCE 8 0,3,5 MPa, BEAULA 1 7E 34
ORI B 1952 JPIRAS T O BBl T
AR, A5 LA 3 v R s 2 07 B0 L 4 W
SRIE o (1), KL B IR ER i 8 280056 4 1 77 4k
i L PR o 0 HROAS ] A7 B R T AT I 93
FEREATIRER N E B, AL 2 ke .
T5 RN 2 PR, &1 3 i S dil ) 15 in 4 e s
B IS BT

®1 EHEHLIBER

Table 1 Results of conventional compression test
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Table 2 Triaxial cyclic loading and unloading test programme

=) L FR/MPa

A A A 6] /min

4% TRIERUBIK  FEE/MPa 141 F BL/MPa
030, 0.50, 0.80, Il
B-0-0 0 56.15 93.59 149.74 8.86 15.10 24.46 1
B-0-3 3 58.79 97.98 156.77 9.30 15.83 25.63 1
B-0-5 5 59.99 99.98 159.96 9.50 16.16 26.16 1
B-10-0 10 0 56.15 93.59 149.74 8.86 15.10 24.46 1
B-10-3 10 3 58.79 97.98 156.77 9.30 15.83 25.63 1
B-10-5 10 5 59.99 99.98 159.96 9.50 16.16 26.16 1
B-30-0 30 0 56.15 93.59 149.74 8.86 15.10 24.46 1
B-30-3 30 3 58.79 97.98 156.77 9.30 15.83 25.63 1
B-30-5 30 5 59.99 99.98 159.96 9.50 16.16 26.16 1
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Fig.3 Schematic diagram of axial stress loading process
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Fig.4 Stress—strain curves for 0 MPa confining pressure
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Fig. 5 Stress—strain curves for 3 MPa confining pressure
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Fig. 6 Stress—strain curves for 5 MPa confining pressure
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Table 3 Results of cyclic loading and unloading tests

st bemaﬂ FELFE/MPa WE(E TR WEE N
EUR /MPa 1%
B-0-0 0 0 209.05 1.56
B-10-0 10 0 196.56 1.56
B-30-0 30 0 191.82 1.54
B-0-3 0 3 221.07 1.47
B-10-3 10 3 208.19 1.48
B-30-3 30 3 204.58 1.53
B-0-5 0 5 234.81 1.46
B-10-5 10 5 222.60 1.40
B-30-5 30 5 219.76 1.47
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Fig. 8 Deterioration degree of peak strength of dolomite
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Fig. 11 Energy evolution curves for 0 MPa confining pressure
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Study on Mechanical Properties and Energy Evolution of Dolomite Under Dry—
Wet Cycle and Cyclic Loading and Unloading Effects
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Abstract: To examine the mechanical properties and energy evolution of dolomite subjected to dry-wet cycles
and cyclic loading and unloading, a series of conventional compression tests were conducted using the MTS
815.04 test system. These tests were performed under varying confining pressures, specifically utilizing 0.30,,
0.50,, and 0.80, as the upper limits of the tertiary stress for hierarchical cyclic loading and unloading. The lower
limit of the stress amplitude was set at 1 MPa, and the cyclic loading and unloading frequency was maintained
at 0.8 Hz, with 30 cycles executed at each stress level. Triaxial cyclic loading and unloading tests were
conducted on dolomite samples that had undergone different numbers of dry-wet cycles to analyze and discuss
the stress-strain curves, peak strength, dynamic modulus of elasticity, energy evolution, and energy consumption
ratio characteristics. The findings indicate that the stress-strain curves of dolomite subjected to dry-wet cycles
exhibit a concave and non-linear nature, with hysteresis loops resembling a “curved moon” shape. Under cyclic
loading and unloading, the peak strength surpasses that observed in conventional compression at identical
confining pressures, with enhancements of 11.69%, 12.81%, and 17.43%, respectively. The peak strength
increases with rising confining pressure but decreases as the number of dry-wet cycles increases. Although total
deterioration intensifies with more dry-wet cycles, the rate of increase diminishes, indicating a gradual
weakening of the deterioration effect. The dynamic modulus of elasticity exhibits variable changes across
different stress levels, showing a strengthening phase at a 0.3¢, stress level and a weakening phase at 0.50, and
0.8, stress levels. Both total and elastic energies demonstrate a characteristic stepwise increase with escalating
stress levels, with the highest energy dissipation ratio occurring during the first cycle at any given stress level.
The mean energy dissipation ratio rises with increasing confining pressure, the number of dry-wet cycles, and
stress levels. The findings of this study offer a theoretical foundation for understanding the mechanical
properties of rocks in complex environments, and has great reference significance for the disaster prevention
and control of mine slopes.

Key words: rock mechanics; dolomite; dry-wet cycle; cyclic loading and unloading; dynamic modulus of

elasticity; energy evolution
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