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Experimental Study on Mechanical Properties of Marble After Damage Caused by Dynamic and Static Combined Loads
ZHAO Kui'*, YAN Zeliang®, ZENG Peng'*, YANG Daoxue®
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Abstract: To study the mechanical properties of marble after damage caused by dynamic and static combined loads, the
improved split Hopkinson pressure bar device was used to carry out dynamic and static combined load damage tests on marble
at four axial compression levels (0, 18 MPa, 36 MPa, 54 MPa) and three impact velocity levels (8 m/s, 9 m/s, 10 m/s). The
uniaxial compression acoustic emission tests on the damaged marble was carried out. The results show that under the action of
static and dynamic combination, with the increase of axial static pressure, the dynamic peak stress, dynamic elastic modulus
and wave velocity of marble increase firstly and then decrease. The absorption energy is closely related to the axial static
pressure. When the axial static pressure is low, the energy required for the closure of microcracks in the rock is mainly obtained
from the impact bar. With the increase of axial static pressure, the proportion of energy obtained from the impact bar gradually
decreases. With the increase of axial static pressure, the uniaxial compressive strength and elastic modulus of rock after damage
caused by dynamic and static combined load increase firstly and then decrease. When the axial static pressure is 18 MPa, the
uniaxial compressive strength and elastic modulus of rock reach the maximum value. Appropriate axial static pressure can
effectively improve the ability of rock to resist dynamic load and reduce rock damage. In the middle and later stages of the

uniaxial loading failure process, the less the number of high-frequency acoustic emission signals (=400 kHz) of the rock with

* YRS HH:2024-04-28
ELTEB :BHRARB ISR H (52164004,52104086) ; YLVG 4 &S HF & 1430 H (20212BBG71009) ; YLVE 44 AF 5 A 41 37 & 10 4%
T H (YC2022-S638)
EREBN A 969, B RHONEN L B3 S NERY TR Aa %5 TREEEITHMH. Email: yglmf_zk@
163.com
WBIEIEE G M (1987 —) B LPE B M A I+ Rl WS AR TR A A 5 TR R E M i AF5E . E-mail: zengpeng23
@126.com



BE,F HHESBTHMERELENFHREREHAR[]]F LR E F 4 ,2025,45(3). 129

small damage degree, the more the number of medium and low-frequency acoustic emission signals (165 — 205 kHz). The

proportion of acoustic emission signals at 165 —205 kHz increases firstly and then decreases during the whole loading process,

which can be used as a precursory feature of rock failure.

Key words: Static and dynamic combined load, Mechanical property, Axial static pressure, Impact velocity, Acoustic

emission signal
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Fig.1 The relationship between impact velocity and

average wave velocity and axial static pressure
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after dynamic and static combined loading
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different impact velocities
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Fig.5 The relationship between dynamic peak stress

and axial static pressure under different impact velocities

120

—m— PP E S /s
—o— MEHEE 9 nvs
100 | —A— I EE 10 /s
&
% 80
E2S
2 6ol
i)
R
40
0 s 36 54
i 18 # FE/MPa
B6 AEMGEETIHREMEES
B ERENTHXR

Fig.6 The relationship between dynamic elastic modulus

and axial static pressure under different impact velocities
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Fig.12 The relationship curves between the signal ratio
of 165 —205 kHz frequency band and

axial static pressure under different impact velocities
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