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[57] ABSTRACT 

A method of open-pit mining according to which a 
transport ramp system is provided in a tunnel system 
outside the open pit and the body of materials which is 
mined for establishing communication between the 
surface and the different mining levels. 

6 Claims, 6 Drawing Figures 
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METHOD OF OPEN-PIT MINING 

The present invention relates to mining and, in par 
ticular, to a method of open-pit mining. 

In an open-pit mine which is used when the deposit 
of ore or minerals to be mined starts from or lies ad 
jacent to the surface of the ground it is known to 
establish communications between the working site or 
the mining level in question and the surface by means 
of a transport track or ramp which extends from the 
surface downwardly along the walls of the open-pit 
mine which are formed accordingly as the mining 
progresses. For each new mining level a new transport 
ramp must be established, and ore or other materials 
which are mined must be carried away. ‘Also the 
material surrounding the ore or mineral body which is 
mined must be removed. in that connection such a 
quantity of the surrounding material must be removed 
that the slope stability required in each particular case 
is obtained in the walls of the open-pit mine and that 
the necessary space is obtained for the inclined track or 
ramp extending along said walls. As the transport ramp 
must have a width of 10 to 13 meters including the 
requisite protective wall at the outer side of the ramp, 
the building of the transport ramp entails a substantial 
increase of the quantity of materials which have to be 
removed, in addition to the quantity of materials 
required in order to obtain the necessary slope stability. 
It will therefore be realized that the quantity of materi 
als which increases in proportion to the distance of the 
transport ramp from the surface of the ground must be 
carried away when a length unit of the ramp is built 
since for obtaining each surface unit of the transport 
ramp it is necessary to remove a volume .of materials 
corresponding to the surface unit in question multiplied 
by its distance to the surface of the ground. In an open 
pit mine of a great depth the building of the inclined 
track or ramp will consequently entail considerable 
building costs. 
Not only the building costs but also the maintenance 

costs are however very high when using transport 
ramps of the known kind described above. Thus, for 
safety reasons it is necessary to clear the rock wall 
above the transport ramp, which cannot be done once 
only when the ramp is built but has to be performed at 
even time intervals due to the fact that the rock wall 
will weather under the action of the climate. Since the 
surfaces to be cleared are very large and the work is 
risky and time consuming especially when there is ice 
and snow the costs in this connection are substantial. 
When the road is very slippery and ,when great 

amounts of snow and rain have fallen it may become 
necessary to interrupt traf?c on the transport ramp 
completely which, as will be realized, makes it necessa 
ry to stop the mining after a short time. Such a total 
stop may entail losses amounting to tens of thousands 
of dollars per hour. In tropical countries the stop may 
have to be total for several weeks during the rains, 
when it may also happen that the transport ramp is 
completely destroyed. 
There is an additional problem in connection with 

snowfall, as the snow must be conveyed down to the 
bottom of the pit, where it has to be loaded onto trucks 
and then carried up to the surface. It will~be realized 
that this complicated method of removing snow from 
the transport ramps and roads is very expensive. 

2 
The object of the invention is consequently to pro 

vide a method of open-pit mining in which the 
establishing of communications between various min 
ing levels and the surface of the ground is more inex 
pensive both with regard to the building costs and with 
regard to the maintenance costs than‘in connection 

, with the known methods of mining. 
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This object is attained according to the invention by 
building the transport tracks or ramps in tunnels in the 
mountain outside the body of materials which is mined. 
The building costs for an inclined track or a ramp 

built in a tunnel are considerably lower than for a ramp 
built in open air in a conventional manner. It is true 
that the costs per unit of volume of removed'materials 
will be slightly higher when the ramp or track is built in 
a tunnel but these increased costs are more‘ than com 
pensated for by the fact that a very much smaller 
volume of materials has to be removed per built surface 
unit of the inclined track or ramp when the latter is 
built in a tunnel. Evidently, there is required for each 
surface unit of the ramp a constant volume of removed 
materials independently of the distance of the ramp 
from the surface, and the costs saved when applying the 
method according to the invention will consequently 
become proportionally higher accordingly as the depth 
of the open-pit-mine increases. Thus, for instance, for 
an open pit having a depth of 500 meters the costs for 
building an inclined track in the manner according to 
the invention have been assessed to amount to only 2.8 
per cent of the costs for building a conventional trans 
port ramp in the open air. 
As also the maintenance costs of a transport track or 

ramp built in a tunnel'will for obvious reasons becon 
siderably lower than with respect to a conventional 
'rampit will be realized that the savings which can be 
made when applying the mining method according to 
the invention are considerable. No cleaning of large 
surfaces is required and besides,’the risks of slipping 
when there is ice and snow as well as the interruptions 
of the operation due to the action of the climate are 
completely eliminated. 
The position of the transport ramp must be deter 

mined from case to case in view of the shape of the 
body of materials which is mined, the type of materials 
in the body and the materials surrounding it, etc. Thus, 
the transport ramp may extend around the body of 
materials or may be located serpentine-like on one side 
thereof. 

Connections are built between the ramp and the 
working sites on the different levels, and these connec 
tions are planned according to the same principles as in 
a ramp system built in open air. 
The invention will be described in greater detail in 

the following with reference to the accompanying 
drawings, where 

FIGS. la and 1b are diagrammatic views of a manner 
of arranging a transport ramp according to the inven 
tion, 

FIGS. 2a and 2b are also diagrammatic views of 
another manner of arranging a transport ramp accord 
ing to the invention, 

FIG. 3 shows a way of arranging the connection 
between the inclined track and the surface of the 
ground, and 
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FIG. 4 shows another manner of arranging the con 
nection of the inclined track with the surface of the 
ground. 

FIGS. 'la and lb are diagrammatic views of an ore 
body 1 which is to be mined according to the open-pit 
mining method. In order to obtain the necessary slope 
stability the surrounding rock 2 must be removed along 
the lines 3 and 4 accordingly as the mining progresses. 
Communications with the mining levels which will be 
located at longer and longer distances from the surface 
of the ground is obtained by means of a transport ramp 
or an inclined track 5 built in a tunnel which extends 
serpentine-like at the righthand side of the ore body in 
the ?gure, i.e., on the so called foot wall side of the ore 
body, and by means of horizontal tunnels 6 extending 
from» the transport ramp to the working sites. When 
building the tunnels it is possible, if necessary, to rein 
force the tunnel walls by means of rock bolts and the 
like, whereupon the communication system may be re 
garded as almost maintenance-free. The only kind of 
maintenance which is normally required is con 
sequently the maintenance of the transport ramp, 
which is worn by the vehicle traffic. 

FIGS. 2a and 2b show another ore body 7. In this 
case it has been considered suitable to let the transport 
ramp 8 extend in a tunnel running helically around the 
ore body. In this case, too, communication is 
established between the ramp and the working sites by 
means of horizontal tunnels 9. The rock surrounding 
the ore body is removed in the ordinary manner along 
the lines 10 and 11 in order to achieve the requisite 
slope stability. 

FIG. 3 shows the embodiment of a connection 
between a ramp 12 built in the tunnel and the surface 
of the ground. As appears from the ?gure, the ‘tunnel 
and consequently the ramp has a section 13 at the ori 
fice which is inclined outwardly downwardly with an 
angle of inclination in relation to the horizontal plane 
which preferably amounts to 1° to 3°. The purpose of 
giving the top section of the ramp an inclination which 
is opposite to the rest of the transport ramp in relation 
to the horizontal plane is of course to prevent rain and 
snow from entering the communication system and 
cause difficulties of various kinds there. Since the tun 
nel in the case shown opens into an inclined portion of 
the surface of the ground a roof or cover above the top 
section of the transport ramp is automatically obtained. 
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4 
FIG. 4 shows how the tunnel opens at a plane part of 

the surface of the ground and in this case it is necessary 
to build a special superstructure 14 in order to cover 
the opening of the tunnel. . 

It will be realized that the invention can be modified 
within the scope of the following claims, and particu 
larly with regard to the extension of the inclined track 
and consequently of the tunnel system in relation to the 
body of materials where the mining takes place the ap 
plication of the invention must be determined from 
case to case. ‘ 

We claim: 
1. A method for transporting ore upwardly from a 

deep open-pit mine to the ground surface, which 
method comprises the steps of: ' 

a. forming a downwardly inclined tunnel system from 
the ground surface and extending the tunnel 
s st d nwardl throu h the ater'als 'n oirtseigia of’ihe openypit min , parts 0 sai out yin 
tunnel system being formed in communication 
with the open-pit mine; . v 

b. providing an inclined transport ramp system 
vthroughout said tunnel system; ‘ 

c. transporting ore on said ramp system from the 
open-pit mine and through the tunnel formed in 
the materials lying outside of the open-pit mine; 
and 

d. recovering the ore at the ground surface. 
2. The open-pit mining method of claim 1 which the 

outlying tunnel system is formed helically around the 
open-pit mine. 

3. The open-pit mining method of claim 1 in which 
the tunnel system is formed serpentine-like at one side 
of the open-pit mine. 

4. The open-pit mining method of claim 1 in which 
substantially horizontal tunnels are provided in com 
munication between the downwardly inclined tunnel 
system and the open-pit mine. 

5. The open-pit mining method of claim 1 in which 
the transport ramp system is provided with an out 
wardly-downwardly sloping ramp section at the junc 
tion of the. ramp system and the ground surface. ‘ 

6. The open-pit mining method of claim 1 in which 
the downwardly inclined tunnel system is provided with 
a superstructure at the junction of the tunnel system 
and the ground surface. 

‘It * * * ii 


