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The total length of new driven roadways each year at
underground coal mines in the Quangninh coal basin
amounts to 300,000m. In which, the proportion of
repaired and re-supported of roadway accounts for
25÷30% or over 50% at some underground coal mines,
and tends to increase year by year. The main reason is
due to complicated geological conditions, many faults,
water, great mining depth, roadways in the bottom coal
seam with gob as roof in the close-spaced multi-seam
coal mining, and so on, that directly caused higher
mining stresses. Besides, the surrounding coal and rock
of the roadway is weakened, unstable, increased range
of displacement, pressure on the structure of support,
cause deformation, narrow the cross-section, for details
see Figure 1

However, in reality, due to the difficult and complicated geological conditions of the mine, the
level of mining science and domestic research facilities are still limited, so the problem of
reducing the rate and cost of the re-supported and repaired roadway is basically target has not
been achieved yet. Therefore, the Vietnamese side always wants to cooperate with research
units and mining scientists around the world to research, evaluate and come up with
appropriate solutions to effectively handle the problem of roadway instability in underground
coal mines in Quang Ninh region.

Basic factors causing roadway line instability
include: (1) Influence of mechanical
properties of rock mass around the
roadway; (2) Impact of demolition; (3)
Depth of roadway; (4) Working capacity of
the supporting structure for roadway; (5)
Abutment pressure. Most roadways are
simultaneously affected by many adverse
factors. For details on the level of influence
causing roadway instability according to the
combination of factors, see Figure 2.

Research and implementation of technical and
technological solutions to improve roadway stability in
Vietnam's mining industry are highly emphasized.
Many research results have been implemented and
brought positive results.
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FACTORS CAUSING ROADWAY INSTABILITY

Influence of mechanical properties of
rock mass around the roadway

Impact of demolition

Depth of roadway

Working capacity of the supporting
structure for roadway

Abutment pressure

Orient solutions to improve stability of roadway

Group of solutions for coal and 
rock reinforcement around the 

roadway

Reinforcement by 
pumping cement 

mortar

Reinforcement with 
chemical

Group of solutions on using appropriate structures 
and materials for supporting roadways

Use two-layer steel structure

Use a sealed structure made of flexible
steel

Use steel supports with high bending
moment (with shape O, H, I or V)

Use supporting structure made of
concrete using I and H shaped steel as
reinforcement

Use high-strength precast reinforced
concrete structures as foundation
beams

Group of mixed solutions 
between rock reinforcement 

and supporting structures

Use steel support structure
combined with cable anchors

Use rock reinforcement
solution combined with
supporting structure

Group of solutions for selecting location of 
roadway, controlling and handling the effects 

of abutment pressure on roadways

Solution for driving a new tailgate
along the mined area

Solution of using artificial pillars to
replace coal pillars protecting the
roadway

Mining solution does not leave coal
pillars protecting the roadway

Group of technical 
solutions for roadway 

construction

Apply new blasting
methods combined
with improving the
quality of edge
roadway creation

Apply roadway driving
with roadheader

Figure 1: Chart of the total volume of driven roadway meters in the period 
from 2018 ÷ 2022 at underground coal mines in Quang Ninh region

Figure 2: Chart classifying the rate of unstable roadway 
classified according to a combination of adverse 

influencing factors
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Mao Khe Vang Danh Nam Mau Uong Bi Hon Gai Ha Lam Nui Beo Duong Huy Thong Nhat Ha Long Quang Hanh Mong Duong Khe Cham
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Re-supported roadway ratio

New driven roadway meters

Re-support roadway 
meters in coal

Re-support roadway 
meters in rock

Influence of 
one factor 9%

Influence of a 
combination of two 

factors 20%

Influence of a 
combination of 3 

factors 31%
Influence of a 

combination of 4 
factors 32%

Influence of a 
combination of 

5 factors 7%


