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Abstract

A material known as coal gangue cementitious compound (CGCC), which is made of coal gangue, cement,
and complements among other effects, is constantly used in the field of coal backfilling mining to regulate the
stability of girding gemstone and cover the terrain. Due to the strict criteria for high performance of CGCC under the
unique operating conditions in mining, it has been extensively bandied to increase CGCC performance by adding
filaments [1]. In the absence of applicable introductory exploration, fibre insertion results in significant differences
in microstructure and mechanical failure geste between accoutrements and standard CGCC. The CGCCs with CF
and SF were subordinated to a uniaxial contraction aural emigration test in this study, and the samples' mechanical
distortion characteristics and aural emigration parameters were measured during the lading procedure. To compare
and discrepancy CGCCs made of colorful fiber types, mechanical parcels, fracture elaboration laws, and aural
emigration characteristics are used [2]. According to the findings, addition of filaments and the increase of curing age
have a positive effect on perfecting the mechanical parcels, and rate of maximum compressive strength was25.0.
According to the analysis of AE parameter system, the actuality of filaments has a positive impact on the on the
capability to repel tensile failure of CGCC, leading to the metamorphosis of structural damage from tensile crack to
shear crack. Likewise, as curing age increases, the development of shear cracks in the sample deepens, performing
in an increase in the proportion of AFRA< 1 of over t04.97. This paper proposes new ideas for promoting the
development of environmentally friendly compound accoutrements and realizing the multi-functional use of CGCCs

(31.
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Introduction

Coal gangue is a solid waste generated in coal mine coverts during
coal mining that's composed of a admixture of carbonaceous, mudstone,
and flaxen mudstone with a carbon content ranging from 20 to 30. The
quantum of gangue piled up on the face of the disquisition area in
China totals 8000Mt, and it continues to be discharged at a rate of 100
Mt/ time, not only contaminating the terrain but also causing robotic
combustion and robotic explosion disasters [4]. To effectively address
this issue, a backfilling mining technology that has been extensively
used in underground mines has been developed to break coal gangue
accumulation, control the movement of overlying strata, and cover
the terrain. CGCC is a special cement- grounded compound material
composed of coal gangue and other mine solid wastes as summations.
It's used to backfill coal's underground space and to support the stress
of the overlying gemstone. The stability of the backfilling structure is
directly related to the safety of the mining space [5]. Although CGCC
has numerous advantages over traditional cement- grounded mixes, it
cannot be more developed and applied in coal mines due to the unique
operation conditions. likewise, with the continued development
of coal coffers into the deep earth, as well as the constraints of deep
terrain and high ground pressure, lesser demands are placed on CGCC
performance [6]. In order to achieve high- performance andmulti-
function CGCC, CGCC must be bettered. still, the disadvantage of
CGCC( high fineness) is a material disfigurement that cannot be
remedied by perfecting its own accoutrements . As material wisdom
advances, incorporating colorful types of filaments into traditional
concrete has come the fastest growing form [7]. Because of the different
accoutrements , the microstructure and mechanical parcels of CGCC
containing filaments differ significantly from those of traditional
cement- grounded mixes. Scholars have studied traditional cement-
grounded mixes with colorful functional complements, primarily
carbon fiber and sword fiber. Delved the effect of different fiber types

on the engineering parcels of calcium sulfoaluminate- grounded
cementitious mixes, and the results revealed that adding filaments to
the cementitious compound bettered the engineering parcels anyhow
of fiber type [8]. Because of their unique parcels, synthetic filaments
have entered a lot of attention as wisdom and technology progressed.
Kizilkanat etal. delved the use of basalt and glass filaments as fiber
underpinning in cementitious mixes with high strength. The results of
the tests showed that fiber addition had no effect on the compressive
strength and modulus of pliantness of cementitious compound
[9]. Jalal etal. looked into the mechanical parcels of anon-metallic
mongrel cementitious compound corroborated with polyvinylalcohol
filaments. likewise, in order to realize environmental protection
through exploration and development, solid waste exercise has come
the subject of expert exploration. Kou etal. delved the time-dependent
rheological geste of cemented paste backfill( CPB) that contains alkali-
actuated sediment( AAS) as a binder to more understand the inflow
and transport characteristics of fresh CPB fusions [10]. The below-
mentioned publications are primarily concerned with the mechanical
parcels of cementitious mixes containing colorful filaments. still,
exploration on CGCCs with colorful fiber types is limited. As wisdom
and technology progressed, AE monitoring technology was used
to probe the dynamic damage process of cementitious mixes and
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to dissect the mechanical geste of the stress process [11]. Delved
the mechanical parcels and damage elaboration geste of coal- fired
sediment concrete (CSC) under a uniaxial compressive cargo using
AE monitoring technology. A damage elaboration model of the CSC
under a uniaxial contraction cargo was erected, and the cementitious
compound's damage elaboration characteristics were delved . Sagar
etal. delved the effect of fiber volume content on AE characteristics in
sword fiber- corroborated concrete (SFRC), and their findings show
that SFRC has further AE related to shear cracking [12]. Xue etal.
developed a largely effective AE fashion to probe the effect of fiber type,
length, and lozenge on the strength, aural, and fractal parcels of CTB
accoutrements . The damage- elaboration process of the CPB and AE
time-effect medium, using an AE monitoring system combined with the
stress- strain relationship, to more understand the damage-elaboration
trend of CPB. Feng et al. delved the ring count and changing rule of the
accumulated energy, located the event for positioning, and calculated
the number of events using AE monitoring technology [13].

Materials and Methods

The accoutrements used for the medication of SWCM including
NaCl, Al2(SO4) 3, AIPO4, a nucleating agent, sodium silicate, and
CaSO4 - 2H20 were bought from HUSHI, China. Commercially
available sulphoaluminate cement and artificial grade quick lime were
used in this study. TheX-ray diffraction (XRD) patterns of the raw
accoutrements , including the cement, quick lime, and coal slime, are
shown. It can be observed that the main compound of the cement is
represented by Ca4A16012504 and Na6Ca2Al6Si60245042; CaO and
Al6Si203 are the dominant composition of quick lime. The coal slime
water used in this study was tried from a coal mine in China with a
solid content of 130 g/L and pH of8.2. The minerals were composed
of §Si02, CaCO3, and humus. The setting time of the slurry was tested
using a GB T1346- 2011 Vicat outfit. The time was recorded every 5
min since the slurry was transferred to the earth, also the slurry was
tested every 30 min after 20 h [14]. After the sample reached a certain
strength, the sample was transferred and cured for 28 d in a curing
tank at temperature of 20 °C and moisture of 90. also, the compressive
strength was attained, where the uniaxial compressive strength was
measured on a WAW- 1000D electro- hydraulic servo universal testing
machine manufactured by Changchun Sinter Testing MachineCo., Ltd,
China. Axial lading was applied at a constant rate 0f0.05 mm/min.

Results and analysis
Stress - strain angles and mechanical characteristics

The stress — strain wind of the coal - gemstone compound samples
under uniaxial contraction tests. The stress — strain wind reflects four
stages contraction, elastic distortion, yield, and failure. It can be set up
that as the interfacial angle increased, the peak stress and the duration
of contraction and elastic distortion stages dropped gradationally. The
elastic modulus dropped linearly with the interfacial angle. A direct
correlation (R2 = 0.7380) was observed when the elastic modulus
(E) was identified with the interfacial angle( 0), and the associated
equation is E( 0) = 2.53 -0.023 0. The interfacial angle increased, the
axial strain of the peak stress didn't parade a specific change trend. The
strain of the samples achieved the minimal value of 0.65 x 10 —2 when
the interfacial angle was 60°. It seems that the failure passed along the
contact, performing a limited strain in the samples. The wind of the
peak stress and elastic modulus with respect to the P- surge haste. With
the increase of haste, both the peak stress and elastic modulus tended
to drop. The peak stress (oc) and elastic modulus (E) were fitted to the
P- surge haste (V), and the befitting equation was as follows oc = 56.69

20.028 x V (R2 = 0.7980), E = 5.02 —0.0022 x V(R2 = 0.7662). aural
emigration characteristics aural emigration (AE) refers to the flash
elastic surge miracle generated by the rapid-fire energy release from
a gemstone instance, which can be used to reflect the growth rate of
cracks and the failure process in jewels. To gain the AE elaboration
characteristics of coal - gemstone compound samples, the AMSY- 6
aural emigration system was used to cover the damage development
process of the instance [15]. The AE hits is the number of signals
collected by the system, and AE energy refers to the area under the
discovery envelope of the AE signal. The relationship between the
stress, AE successes, AE energy and time with different interfacial
angles. Due to the interfacial angle, there are some differences in the
trends of AF and RA values for different interfacial angles, but they
still show the same trend before the approaching failure. The AE
elaboration of coal - gemstone compound samples can be distributed
into two stages grounded on the AF- RA variation a fairly stable period,
and a shifting period [16]. During the fairly stable period, the overall
stress position of the instance was low and the RA value was stable at
a low position, while the AF value changed periodically around the
advanced value and was stable overall around a certain value. In the
change period, the stress of the instance was close to the peak stress,
and the RA and AF values showed an egregious change trend. In the
process of approaching the peak stress, the RA value showed an adding
trend, while the AF value showed a gradationally dwindling trend. This
can be used as a precursor warning for coal - gemstone compound
instance failure [17].

Conclusions

In this study, a newco-treatment scheme for coal gangue and
coal slime water was suggested, and the medication of slime water-
grounded cementitious material (SWCM), enhanced mechanical
medium of a coal gangue pile modified by SWCM (CGSWCM), and
the effect of humus were anatomized. For the medication of SWCM,
the mass rate of Al2(SO4) 3, NaCl, AIPO4, NaAlO2, sodium silicate,
and nano attapulgite is suggested as 10135101 to promote the hydration
rate of set cementitious material. The set SWCM can be used to modify
the mechanical parcels of the coal gangue pile; a compressive strength
0f0.45 MPa was acquired. The destroyed condition is anatomized
by 3DX-ray microscopy (3D- XRM). The effect of humus on the
solidification rate and compressive strength was delved . The results
show that humus is salutary to reduce the content of free water and
accelerate the solidification rate. In addition, the severance size between
the coal gangue patches dropped when the mass of humus increased,
making the structure more compact and perfecting the strength
compared with a low humus content. Still, the rod- suchlike shape of
ettringite converted to a direct one owing to the limited growth space
caused by the water immersion and expansion of humus, which has a
negative effect on compressive strength.
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