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Abstract: A geomechanical model developedo determine the elastic modults analyze

the rules of rock and surfadéesplacementandstudythe caving spanaused bynechanized
longwall mining. The rules of rock deformati@md displacement havbeendetermined
includingthe stress distribution, the developmenthaffailure zone, the height ahefailure

zone, the caving span dtfielongwall, the order of layer arrangement, the displacement
deformation vector, the maximum subsidence, and the boundary displacement angle. In this
paper, the author uses the Rocdata program to determine the elastic modulus (E),(@hesion
and internal friction angl e. The®dftwaadS2 (Pmgeut s f o
2) from Rocscience Inc. (Canada}hen usedo calculate some parameters and displacement
quantities. The resulshowed thathe maximum subsidence in the dip direcimg -2250

mandi N t he st r i-068 mdThe boundary displacEment argf® = 47° The

caving heights H = 10 m.The caving repeat the span 10ffmeaning that the length of the
longwall mined in the strike direction reaches 65Afiterward,the caving span and the height

of the caving zone repeat.
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1. Introduction

Various method$iave been usetb study rock deformatioand displacementThis
includestheoretical methods based on the finite element method to determine thetstiess
state from thegeomechanical modeA geomechanical model is used to determine the
deformationand displacement parameteas well ashe complete destruction of the rock
mass within the influence zonetbilongwall [1]. During the process of stresslistribution
in the rock mass, it can reach a completely stable state or an unstable state at different levels,
which can cause a loss of force equilibrium, leading to the bending and collapse of roof strata
[1, 2].

In Vietnam, studies on mine deformation are mainly conducted based on observation
data pi 5], some recent studies have applied Al technology to predict surface subsiéence |
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7]. These studies show higaliability, but itcanonly be predicted after observation data is
available, meaning that the subsidence process has occloredlve the problemslastic
andcontinuous environment modelingas usedn the works of researchef8i 14]. Since
2011, several studies on deformatiamd displacement using equivalent material models
have leen donein various documentslp, 16i 20], focusing on loaébearing capacity and
deformation control in roadway&1]. However, these documents show that the research is
laborintensiveandconducted on small models, resulting in a large equivalent coefficient.
Theoretical research to predict subsidence has also been carried out by someTdwperts.
study [L9] used the Phase2 program to analyze subsidence and mechanical transformation
during the combined underground and opeih mining. The study [] constructeda
geomechanical model due to the impact of mechanized longwall mining in thick Sésms
study determined coefficient KC= 1.2 for the Qang Ninh coal region andfound the
deformation displacement ruleBhe predictionof the height ofthefailure zone and layer
separatiortan be foundn many studie§l7, 22, 23].

In this paper, the author uses the Rocdata program to calculate the elastic modulus (E),
cohesioNC), and internal friction angl e .fhe) as
softwareRS2 (Phase 2 then usedo study the deformatioanddisplacement rules and
caving span oSeaml (12) at Mong Duong coal mineQuang Ninh codield, Vietham

2. Materials and Methods

2.1.Study area

Mong Duong coal mine is located in &g Duong ward, @m Pha City, Quang Ninh
province Vietham The exploration area is situatéd kmto the EastNortheast of @n Pha
city. At the mine, Seanh (12) is mined using the partially mechanizedongwall mining
method with full caving from level97 to-45. The average depth from the surface to the
mining longwalls is 90m to 120m. The mordinates of the research area lindate shown in
Table 1

Table 1.Coordinates of the research area limits

No. Point name X Y
1 H 29600 31200
2 E 29600 31900
3 F 30300 31900
4 I 31300 31200

Figure 1. Geological crossection of line XII[24].



