JOURNAL OF W) Check for updates
> HYDRO-METEOROLOGY

ResearchArticle

Analysis ofborehole stratigraphy combined geomechanical
model with field monitoring methods to determine displacement
anglesin Seam | (12) of the Mbng Duong coal mine

Pham Van Chund*

1 Hanoi University of Mining and Geology, Hanoi, Vietnam;
phamvanchung@humg.edu.vn

*Corresponding authophamvanchung@humg.edu;virel: +84 90348986
Received30 December 2024; Acceptetld February 2025; Published: 25 March 2025

Abstract: This studydeterninesdisplacement angles in Seam | (12) of thenigl Duong

coal mineusing an integrated approach combinibgrehole stratigraphymechanical
modeling, and field monitoring. Key parameters, including geologmatditions,
compressiveand tensile strengthandinternal friction anglewere analyzed to estimate
displacement anglassingthe similar region theoryA geomechanical model incorporating
elastic modulus, geological strength indices, and cohesioni@seeveloped to calculate
displacement and deforiti@n angles Surfacemonitoring statiorprovided reatime field

data for validationThe results show that the displacement angflés= 42° fromfield data,

b = 47°from the geomechanical modal,n d= 5®& from borehole analysis. These findings
offer valuable insights for improving mining safety and optimizing underground operations
in similar geological conditionsThe combination of methods shows the best effect for
mines without monitoring stations, the borehole stratigraphic analysis method can be
applied and then the same area method can be applied to determine the deformation
displacement angle for safe and efiee exploitation

Keywords: Deformation and displacemenGeomechanical modelElastic modulus
Monitoring Methods

1. Introduction

Displacement and deformation processes of rock and soil have been widely studied to
enhance methods for assessing structural impacts caused by underground mining activities.
Physical models with equivalent materials have proven valuable for understanekseg t
processes, providing insights into deformation and damage mechafi$mBespite
extensive global research, field studies on displacement parameters in Vietnamese coal mines
remain limited. This gap poses significant challenges for ensuring safétgpdimizing
mining operations in complex geological settings.

To solve this problem, in Vietnam, there have been many studies on deformation
displacement due to the influence of underground and-ppemining. These research
methods are singular, there is no combination of complementary methods to solve the overall
problem. Specifically: In 198@he study[2] was the first person to lay the foundation for the
study of soil and rock displacement and deformation due to underground mining in Vietnam.
The author studied the displacement of soil and rock in the mass tectonic fault zone on 5 thin
models with materia equivalent to the distance between small falrit2003,the study] 3]
has built a software program to effectively serve the processing of displacement and
deformation monitoring data in the underground mining area.
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From 2002 to 2007, the Institute of Mining Science and Technolo@iKV built
monitoring stations to determine displacement parameters and displacement quantities in
order to recalculate the coal protection pillars for works on the land surface fortéHe\sth
project in chargeand implemenétion [4]. In 2018 the study §] has built research and
development of geomechanical variation model the area of the motorized market furnace
exploits thick pavements in some quang ninh underground coal mine

In Vietham, so far, there are only a few research works to predict ground displacement
and deformation due to the influence of pit mining by the equivalent material modeling
method 2], Institute of Mining Science and TechnologhyKV and Department of Geodesy.

The Institute of Mining Science and Technology has built monitoring stations to determine
the displacement angles. This is a very valuable initial result, but there are gallitins,

such as: it is impossible to create a similarity in the plysaad mechanical indicators
between the model and reality, the ratio of the model is too small compared to the actual
range, and the results obtained are only qualitatively significant, cannot be obtained
quantitatively p].

The Quang Ninh coal basin, a major industrial reserve in Vietham, is characterized by
diverse seam inclinations and complex geological conditions, including folds and @ults [
Within this basin, the Mong Duong coal mine features steep mountainous terrain with
elevations ranging from 1 to 250 meters, intersected by streams and residential]areas [
Underground mining activities in this region disturb the natural stress equilibrium, leading to
displacement and deformation of rock layers and coal searase Tisruptions pose risks to
surface structures and require a thorough understanding of displacement mech#@nisms [
Some studies on displacement and surface deformation due to underground mining in Quang
Ninh can be mentioned a4 [L6].

This study focuses on determinidgplacement parameters in Seam | (12) of the Mong
Duong coal mine. By integrating borehole stratigraphy, geomechanical modeling, and field
monitoring, this research addresses the lack of comprehensive studies in Vietnamese coal
mines, offering valuable gights for enhancing mining safety and efficiency.
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Figure 1. Location of deformation
displacement monitoring station.
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