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Study on Triaxial Mechanical Properties and Energy Evolution

Characteristics of Limestone Under Cyclic Load
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Abstract: Triaxial mechanical properties and deformation failure characteristics of rock are of great
significance to guide the stability of underground engineering. Conventional triaxial and triaxial cyclic
loading and unloading experiments were carried out on the limestone in Xuzhou Metro stratum. Based
on the confining pressure change, the stress-strain curve, strength characteristics, failure mode and en-
ergy evolution characteristics were analyzed, and the mechanical properties and energy evolution charac-
teristics of the limestone were determined. The concrete conclusions are as follows: The increase of con-
fining pressure will gradually increase the elastic modulus, deformation modulus, peak strength, and
damage threshold of limestone, also cause the failure mode of specimen to change from tensile failure to
shear failure. The deterioration degree of material properties of limestone under triaxial cyclic loading
and unloading is lower than that under conventional triaxial loading and unloading, and the crack pene-
tration network is more complex than that under conventional triaxial loading and unloading. The ener-
gy evolution shows different trends in the process of cyclic loading and unloading, which can be regarded
as the precursory information of rock failure according to the rapid decrease of elastic properties and the
rapid increase of dissipated energy in a single cycle. The research results can provide some guidance for
the excavation and support of Xuzhou Metro tunnels and chambers.

Key words: limestone; triaxial mechanics; deformation and failure characteristics; confining pres-

sure effect; cyclic load
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Experimental Study on Interference Effect of
Wind Load on Parallel Double Coal Shed
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Abstract: Long-span coal shed structures are sensitive to wind loads. A rigid model pressure meas-
urement wind tunnel test was carried out for a closed double coal shed in this research. The distribution
law of wind load shape coefficient at the structural surface measuring points was studied under three dif-
ferent spacing ratios L( L=0. 125,0. 250,0. 500 ). The most suitable arrangement and the most unfa-
vorable wind direction angle of the double coal shed were proposed. It is found that when the coal shed
is placed in parallel, the influence of interference on the target coal shed decreases with the increase of
spacing ratio. The wind direction parallel to the long axis is the most unfavorable wind direction angle,
and the narrow tube effect dominates at this time. The wind direction perpendicular to the long axis is
the most favorable wind direction angle, and the occlusion effect plays a leading role. When the coal
shed is placed in parallel and the spacing ratio L=0. 125, the shape coefficient of the target coal shed is
within the scope of the specification requirements. Considering the factor of saving space, the coal shed
can maintain the spacing ratio L=0. 125.

Key words: large-span coal shed; wind tunnel test; body shape coefficient; interference effect



