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Experimental study on progressive damage of dolomite under cyclic loading
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Abstract; [ Objective ] To study the damage development and failure mechanism of the bedrock of pumped storage power station
in karst area under cyclic loading, [ Methods ]the incremental cyclic loading-unloading test and cyclic loading-unloading test with
large stress amplitude are carried out on the typical dolomite rock. [ Results] The result show that; (1) For the incremental
(0.35~0.55)0,,], and

irreversible strain appears under high stress [ (0.75~0.95) 0, |, indicating damage accumulates with loading and the elastic

ucs

cyclic loading-unloading tesy, pore compaction dominates under low stress cycles [ (0. 15~0.35) o

ucs »

modulus decreases while the Poisson’ s ratio increases with cyclic loading. (2) When the stress exceeds the °fatigue stress

threshold” [ (0.85~0.90) 0, ], the acoustic emission signal generates continuously during the cyclic loading and unloading
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process, and the damage accumulates until the rock failure.

(3) For the cyclic loading-unloading test with large stress

amplitude, for the test with the stress range of (0.30~0.85) 0, , the sample is not damaged. For the test with the stress range

0f(0.30~0.90) o

’’’’’’

the damage process could be divided into three parts: the initial compaction stage, the stable damage

accumulation stage, the damage accelerated accumulation stage. For the test with the stress range of (0.30~0.95) 0, , the

damage of rock sample is rapidly accumulating to failure.

[ Conclusion ] The energy evolution law and mechanical property

degradation mechanism of dolomite during loading and unloading were studied, which could provide support for the design and

engineering monitoring of pumped storage reservoirs.

Keywords: cyclic loading and unloading; acoustic emission; fatigue damage characteristics; b value; damage variable;

influencing factors; mechanical properties
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Fig. 1 Schematic diagram of pumped storage

FAENGER I EN AR 14 7 200 )35 B £ 2
TR RAT AR I W22 S . AN N SR X 57
(= e DL ANV K 3t R L
AU 5505 O SR T AW RS, B A
XA T TR, HEGE, 58 AR B

232

T 2 0 58 K T A A L ) 28 B B R T RN R By
B, oo S5 i K AR BRI P T AR B I
i, A B T R S 07 TR R AR e PR >
JeF, VANEGHI %" % BUME 5 41 52 9% 55 107 280 5% )
TGRS, BPAANE, FRES L BIR
B0 S35, FUENKAJORN 451100 58 4o 5 3 s - 1
ERRTEI IR TG, A9 30 5 A 5 B R A R I I IR
SR VY 2 (A = W k= VAP N = A1 Brivip N w1 =
WANG 25 X A6 b e AL A T R T 96 PR 1oy 2 16
1930 A5 T AL Sk I 2 oy 280 P 34 i 2 P /) it L JE 4 1 44
Ko VI LAFRETITS T HEAmEMER T Aa 2
K2Rt o TR FEAER P 20T 5 AR AILEE

A% 1T BRI (75 ) B IR G BR A E
RATIRGE, 7R ST BB W T A A 3 AR s A
e, EREBGEANAR TR, TR% i
I 5 T 20 OB B A iR, A8 TR R SRS
RER/NEGRAM R, FE 1 EE BT & Bk
BBt A B R SRR, S5 R WOR P R TG Sh MR
KR 2L B TR R 2 RT3, A B R AR e A2 A1 )
TER T A ANMEERSEEZE . Ve, IR, S8
AR RS AL B AR R U I R A
PR, I RIEER T R R RE  A
FARGRER B SE IR AE . VA5 9T = S AE B
AR T AL A R I ALRRIE, 38 38 TR i
AEE P AR &, e TR R i
137, PV BESE T A A B o e, S
P & RS PR A . R A . A =
B, FRRS b AR T O A AR B IR
RJK, BRSSO R R SRS ik i 2 ad v
MR R b (EFT R T 9T, 25 R BAR R,
PR b A EERERN SR AT AE Y b TR
PR INAR AR RS b, LRI R R b
DB, WRITREIRRT b (E280, XA 2R % E it
RIS B & S B S K A AR R 5 dB B, 3T
BASRN R LS b HA R TR, IRER/D,

KFKEBEAR(PHRL) $E56%5 2025 FF1H



Zil, YERZ U EEEXIE R A A SF
P8 55 47 28 A Y5 EE T T, X B R R A BT R
SN 57 i 48T (7K & BE T.00 ) S A g R 3h e
SEVERT, RSO R 57 f 48 N ML R IR R A (H =
) IR T T . PRSP AR E e L o R R
FRAA = A RN R, TR 7RG
TN R KA N 2L, T A [ i A 2%
PEEATI 2R R, 38 5 i 7 P e S AR AR
oz om b i i #, O oKk & fE TR e B B
IR P S HE (ILIET 2)

1 s Katse Tk

1.1 AHESERIKEESE
1.1.1 XA EE

H = A iR S B K & BE L, M 2silikd]
Hot, MRIEHKEREMERETELELXAAR
HEBETYNS BN GA, Baf, SEHEH
AREIN T M EAE 50 mm, & 100 mm 1Y BEAEA

AP PRE R AR S T E MR e, B
ZSNFIALBE 24 h 5, ARG SRR AR A AT A AT
G IEIRIRES , MAAFEMFLBUR & T, 15[ W 3
(d)], Hrb 1, 3% EA 2 b, 43 mFRAE /N L
FUBRAIRFLALBR . ARIEIREE T, 15225, Bk T, g’
BRAE/NT 500 UFE, B AR FH T8 1 3 RE B 4
P, SRR RS SRS RN 1 FTA,
1.1.2 XB&E4E

AR U 55 SR FH ML o) A R A R R K 5 AL
(WAW-1 000 kN) $2 4 3 fif 28 [ WKl 4 (a) ], ZiX&
AT E G R I A AR AR SR N uTT116
A N AR AN R AR YRR AE £30 000 pe Z ],

BHS, &/ FAEH AR

&1 KHERSH

Table 1 Basic physical parameters of samples

RS | Fii/g | @ E/mm | BA/mm | JH/m - s | LB/ %
SK-1 | 532.52 | 100.06 | 49.59 5718.37 3.83
SK-2 540. 64 100. 04 49. 60 5601.41 3.13
SK-3 536. 40 100. 15 49. 59 5 707. 06 3.38
SK-4 | 532.47 | 99.71 | 49.60 5 706. 85 3.77
SK-5 | 534.04 | 99.80 | 49.55 5678.27 3.59
SK-6 540. 81 100. 08 49. 62 5 589.47 3.01
SK-7 540. 68 100. 19 49.78 5 665.91 3.17
SK-8 | 542.85 | 100.11 | 49.71 5621. 15 3.31
SK-9 | 538.11 | 100.10 | 49.60 5522.05 3.36
SK-12 537.95 100. 123 | 49.63 5722.48 3.32
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Fig.2  The location of the rock sample
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Fig. 6 The stress-strain curve of the incremental cyclic loading-unloading compression test
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Table 2 Strength of rock samples under different loading paths

G gy X R/ MPa
SK-4 43. 46
SK-7 LR 42.17
SK-9 42.07
SK-6 38.96
SK-8 BRI 40. 02
SK-12 (0.30~0.90) 0, 38. 09
SK-3 (0.30~0.95) 0, 40. 44
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