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THE TECHNOLOGY OF TUNNELING  

A SPIRAL-SHAPED TUNNEL DURING  

THE COMPLETION OF DEEP HORIZONS  

OF A DIAMOND ORE DEPOSIT  

ɸʥʥʦʪʘʮʠʷ:  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʣʤʘʟʦʨʫʜʥʳʭ ʢʨʫʪʦʧʘʜʘʶʱʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘ-

ʙʦʪ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʨʘʙʦʪʢʫ ʜʦ ʛʣʫʙʠʥʳ ʙʦʣʝʝ 

500 ʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘ 

ʜʦʙʳʯʫ ʘʣʤʘʟʦʚ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʚʳʨʘʙʦʪʦʢ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺ 2017 ʛ. ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦ-

ʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ çʗʢʫʪʥʠʧʨʦʘʣʤʘʟè 

ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʩʭʝʤʘ ʚʩʢʨʳ-

ʪʠʷ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʅʶʨʙʠʥʩʢʦʛʦ ʢʘʨʴʝʨʘ 

ɸʂ çɸʃʈʆʉɸè. ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʝʨʝʥʦʩ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʲʝʟʜʦʚ ʟʘ ʢʦʥʪʫʨ ʢʘ-

ʨʴʝʨʘ ʚ ʪʦʥʥʝʣʴ ʩʧʠʨʘʣʴʥʦʡ ʬʦʨʤʳ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʫʛʣʳ ʦʪʢʦʩʦʚ 

ʙʦʨʪʦʚ ʠ ʧʨʠʙʣʠʟʠʪʴ ʠʭ ʢ ʟʥʘʯʝʥʠʷʤ ʫʩʪʦʡʯʠ-

ʚʳʭ ʫʛʣʦʚ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʭʥʦʣʦʛʠʷ ʚʩʢʨʳʪʠʷ ʟʘʢʦʥ-

ʪʫʨʥʳʤ ʪʦʥʥʝʣʝʤ ʩʧʠʨʘʣʴʥʦʡ ʬʦʨʤʳ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʫʛʣʫʙʢʠ ʢʘ-

ʨʴʝʨʘ, ʫʢʣʦʥʦʤ ʪʦʥʥʝʣʷ, ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʩ-

ʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʧʦʨʪʘʣʘʤʠ, ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚ 

ʥʘʢʣʦʥʘ ʨʘʙʦʯʝʛʦ ʠ ʥʝʨʘʙʦʯʝʛʦ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʪʦʥʥʝʣʷ, ʧʨʠʤʝʥʷʝʤʦʝ ʧʨʠ ʧʨʦʭʦʜʢʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʙʫʨʦʚʟʨʳʚʥʦʛʦ ʠ ʢʦʤʙʘʡʥʦʚʦʛʦ 

ʩʧʦʩʦʙʦʚ ʧʨʦʭʦʜʢʠ ʟʘʢʦʥʪʫʨʥʦʛʦ ʪʦʥʥʝʣʷ ʩʧʠ-

ʨʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʫʢʣʦʥʦʤ 18 ï 20 %. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʴʝʨ, ʩʭʝʤʘ ʚʩʢʨʳʪʠʷ, ʪʝʭ-

ʥʦʣʦʛʠʷ ʧʨʦʭʦʜʢʠ, ʩʧʦʩʦʙ ʧʨʦʭʦʜʢʠ, ʰʘʨʥʠʨʥʦ-

ʩʦʯʣʝʥʝʥʥʳʝ ʩʘʤʦʩʚʘʣʳ, ʪʦʥʥʝʣʴ, ʩʢʦʨʦʩʪʴ 

ʧʨʦʭʦʜʢʠ, ʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ, ʙʫʨʦʚʟʨʳʚʥʦʡ 

ʩʧʦʩʦʙ ʧʨʦʭʦʜʢʠ. 

 Abstract:  

When developing diamond ore deposits, the issue 

of increasing the potential of open-pit mining 

through the introduction of equipment and technol-

ogies that ensure refinement to a depth of more 

than 500 m is relevant. This is due to the fact that 

the transition to underground diamond mining en-

tails high costs for the construction of workings 

and a decrease in the production capacity of the 

enterprise. 

In 2017, the authors of the article, together with 

employees of Yakutniproalmaz, proposed a promis-

ing scheme for opening the deep horizons of the 

Nyurbinsky quarry of AK ALROSA. This scheme 

implies the transfer of automobile exits beyond the 

contour of the quarry into a spiral-shaped tunnel, 

which makes it possible to increase the structural 

angles of the slopes of the sides and bring them 

closer to the values of stable angles. 

In turn, the technology of tunneling a curved spiral 

tunnel should provide the necessary penetration 

speed, determined by the speed of deepening the 

quarry, the slope of the tunnel, the vertical distance 

between the portals, depends on the angles of incli-

nation of the working and non-working sides of the 

quarry. 

The article considers the main parameters of an 

underground mine (tunnel), examines the equip-

ment used for sinking and presents comparing data 

of the drilling and blasting and the combine meth-

ods for sinking a spiral-shaped tunnel with a slope 

of 18 ï 20 %. 
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