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Experimental study on energy evolution of granite after acid

corrosion under impact loading

YU Tianyu, ZHOU Xiaoping
(School of Civil Engineering, Wuhan University, Wuhan 430072, P. R. China)

Abstract: Chemical corrosion has a degrading effect on the mechanical properties of rock masses. The rock
masses in engineering practice is generally facing dynamic impact loading such as drill burst excavation and
mechanical rock breaking, moreover, the destruction of rock is essentially a process of energy absorption and
dissipation. Therefore, it is of great practical significance to study the energy evolution of corroded rock under
impact loading. Dynamic impact tests were conducted on granite specimens after soaking in KHSO, solutions at
2 different pH values (3 and 5) using the Split Hopkinson Pressure Bar (SHPB) system. Corrosion time was set
to 30 and 60 days, and another set of specimens without corrosion was set up as control group, in order to
investigate the energy evolution of granite after acidic corrosion under air chamber pressures of 0.15 MPa. The

change laws of dynamic stress-strain curve, peak stress, peak strain, and energy absorption rate with pH value
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and corrosion time were given. It was found that with the decrease of pH value and the increase of corrosion

time, the nonlinear stage of dynamic stress-strain curve was compressed, the peak stress and peak strain

decreasing. Moreover, the energy absorption rate increased from 37.39% to 52.11% after 60 days of corrosion

in solutions of pH=3, indicating that with increase of chemical corrosion, the strength of granite decreased, the

deformation ability becoming worse, stress waves consuming more energy as they propagate through the

interior of samples and the specimens were more easily damaged.

Keywords: granite; chemical corrosion; SHPB test; peak stress; energy absorption rate
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