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USING A FLOATING CEILING TO IMPROVE ORE EXTRACTION 

A mandatory requirement for the comprehensive development of mineral deposits is the most 

complete extraction of minerals from the subsoil. Consequently, the issues of reducing losses and 

dilution during the development of ore deposits remain relevant. 

The Krivoy Rog iron ore basin is a unique deposit with huge reserves of iron ore. Most of the 

deposit is mined using caving systems for ore and host rocks. Such technologies predetermine large 

losses and dilution of mineral resources. 

As the level of mining decreases, rock pressure increases and mining conditions worsen. This 

predetermines the need to introduce new technologies and technical means. 

In recent years, scientific research has been actively carried out on a technology that will signif-

icantly improve ore extraction rates. Considering that the main problem area is the upper ore-rock 

contact, it is necessary to reduce the influence of this contact during ore release. This can be 

achieved by creating an artificial or natural overlap located at this contact. 

Three options for such overlap are considered in the scientific literature: 

- a protective layer of over-crushed ore at the ore-rock contact; 

- flexible metal ceiling; 

- an overlap made of a rock or ore monolithic block, cut from the hanging wall rocks at the ore-

rock contact. 

To determine the effectiveness of the protective layer of re-crushed ore, studies were carried out 

that considered the option of a sub-level caving system with diamond-shaped panels with a protec-

tive layer of re-crushed ore [1]. 

The influence of four technological parameters was analyzed: the granulometric composition of 

the overlying waste rock, the thickness of the over-crushed ore layer, the coefficient of primary 

loosening of the ore and the height of the produced ore layer. 

Research has shown that ore dilution depends mainly on the ratio of the granular composition 

of waste rock, the thickness of the over-crushed layer, as well as the coefficient of primary loosen-

ing of the ore and is almost independent of the height of the produced layer. With an equal ratio of 

the diameter of a piece of the re-ground layer, dilution begins after the release of 32% of pure ore 

and reaches 59% when 74% of the ore mass is extracted. When the ratio of the diameter of the aver-

age piece increases to 0,5, dilution begins after the release of 89 and 96% of pure ore, while the di-
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lution is 9 and 4%, respectively. And with an increase in the thickness of the protective layer of 

over-crushed ore, the loss of ore in the block is significantly reduced [2]. 

The development of the theory of protective overlap was the technology with flexible overlap. 

In this case, the block is processed in two stages [3]. 

At the first stage, a protective covering is formed in the form of a flexible metal shield made of 

strip iron. The second stage included work related to the excavation of all cuttings and the carrying 

out of clearing work. Due to the significant labor costs and long installation time of the flexible 

metal ceiling, and the impossibility of dismantling it after completion of the block, this option has 

not found proper application. 

The most promising is the use of a “floating” ceiling, cut from the hanging wall rock mass by 

fans of deep wells. With a sufficient thickness of the ceiling, after the destruction of the ore mass 

and the sections of the ceiling from the rock mass, its integrity is preserved and the ability to per-

form the functions of a protective ceiling for the entire period of mining of the block [4]. 

Sublevel mining and floor release of ore through the outlet workings allows you to adjust the 

size of the exposure of the “floating” ceiling, intensify the release process, move the ore to the out-

let workings through the use of gravitational forces, reduce delivery costs by 2 times and the share 

of preparatory cutting work by 2,5-3 times [5]. 

Mining steeply dipping ore deposits using a system with a “floating” ceiling has its own charac-

teristics. A problem can be uneven lowering and overturning of the ceiling in the cleaning space. 

For stable movement in the clearing space, the “floating” ceiling is made with a height no less than 

the thickness of the mineral deposit and can have thickenings in the middle part, forming a body of 

equal resistance to movement [6]. 

Another way to ensure uniform lowering of the ceiling is to leave a temporary ore pillar, which 

will ensure that the ceiling is given a horizontal position [7,8]. 

Thus, the overlap, cut off from the rock mass of the hanging wall, will significantly improve the 

extraction of minerals and ensure comprehensive development of the deposit. 
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THE CONTROL SOLUTION FOR WEAK ROOF IN THE FULLY MECHANIZED 
MINING LONGWALLS IN QUANGNINH COALFIELD, VIETNAM 
 
 

The phenomenon of roof falling of the weak roof rock in the fully mechanized longwall is one 

of the main reasons affecting on the safety and efficiency of longwall mining process. Therefore, 

the analysis of causes for the phenomenon of roof falling in order to find out the proper preventive 

solutions, strengthen the roof control, reduce the falling roof accidents is very essential.  

Regarding to the real issues in the work of coal mining and work of roof control, the authors re-

searched and analyzed the main reasons leading to collapse of the roof rock near the face in the ful-

ly mechanized longwall and proposed solutions to prevent roof, contribute to the management and 

control of the weak roof rock reasonably. 

The basic of controlling roof rock in the fully mechanized longwall is to control and protect the 

roof rock near a longwall face, because the roof rock near the longwall face above shield, basically 

it is not supporting area and the roof rock area are cracked, soft rock which belongs to the roof rock 

which are controlled in the mining longwall. At the area, combining just has moved past to mining 

in the immediate the roof rock are exposed and strain state also changed dramatically. However the 

shield has not moved forward promptly to support the roof rock here. If the roof rock in the area is 

type of soft and loose rock, it will tend to fall in space of the longwall, there will have the roof con-

vergence. This issue causes the failures in the longwall and many difficulties of support works even 

though it may cause of the accident to the work. 

During the coal mining process at the longwall faces, the roof rock is exposed immediately, at 

the same time the stress state here also changes drastically. But now, the shield still has not timely 

moved forward to hold roof rock near to the face. If it is weak and loose rock, it tends to fall to 
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