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Abstract: A geomechanical model is developed to determine the elastic modulus, to analyze 

the rules of rock and surface displacement, and study the caving span caused by mechanized 

longwall mining. The rules of rock deformation and displacement have been determined, 

including the stress distribution, the development of the failure zone, the height of the failure 

zone, the caving span of the longwall, 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), cohesion (C), 

and internal friction angle (ű) as inputs for the geomechanical model.  The software RS2 (Phase 

2) from Rocscience Inc. (Canada) is then used to calculate some parameters and displacement 

quantities. The results showed that the maximum subsidence in the dip direction is Ẽ = -2.250 

m and in the strike direction Ẽ = -0.659 m. The boundary displacement angle is ɓ0 = 47°. The 

caving height is H = 10 m. The caving repeats at the span 10th, meaning that the length of the 

longwall mined in the strike direction reaches 65 m. Afterward, the caving span and the height 

of the caving zone repeat. 
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1. Introduction  

Various methods have been used to study rock deformation and displacement. This 

includes theoretical methods based on the finite element method to determine the stress-strain 

state from the geomechanical model. A geomechanical model is used to determine the 

deformation and displacement parameters as well as the complete destruction of the rock 

mass within the influence zone of the longwall [1]. During the process of stress redistribution 

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 [3ï5], some recent studies have applied AI technology to predict surface subsidence [6, 
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7]. These studies show high reliability, but it can only be predicted after observation data is 

available, meaning that the subsidence process has occurred. To solve the problems, elastic 

and continuous environment modeling was used in the works of researchers [8ï14]. Since 

2011, several studies on deformation and displacement using equivalent material models 

have been done in various documents [15, 16ï20], focusing on load-bearing capacity and 

deformation control in roadways [21]. However, these documents show that the research is 

labor-intensive and conducted on small models, resulting in a large equivalent coefficient. 

Theoretical research to predict subsidence has also been carried out by some experts. The 

study [19] used the Phase2 program to analyze subsidence and mechanical transformation 

during the combined underground and open-pit mining. The study [1] constructed a 

geomechanical model due to the impact of mechanized longwall mining in thick seams. The 

study determined a coefficient KC = 1.2 for the Quang Ninh coal region and found the 

deformation displacement rules. The prediction of the height of the failure zone and layer 

separation can be found in many studies [17, 22, 23].  

In this paper, the author uses the Rocdata program to calculate the elastic modulus (E), 

cohesion (C), and internal friction angle (ű) as input data for the geomechanical model. The 

software RS2 (Phase 2) is then used to study the deformation and displacement rules and 

caving span of Seam I (12) at Mong Duong coal mine, Quang Ninh coal field, Vietnam. 

2. Materials and Methods 

2.1. Study area  

Mong Duong coal mine is located in Mong Duong ward, Cam Pha City, Quang Ninh 

province, Vietnam. The exploration area is situated 10 km to the East-Northeast of Cam Pha 

city. At the mine, Seam I (12) is mined using the partially mechanized longwall mining 

method with full caving from level -97 to -45. The average depth from the surface to the 

mining longwalls is 90 m to 120 m. The coordinates of the research area limits are 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 cross-section of line XII [24]. 


