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PREFACE . 3.

PREFACE

Since the 21 Century, with the continued increasing requirements of coal to the national eco-
nomic rapid development, the coal production and coal mine construction scale in China are not
only continuously increased and reached to the world leading level, but also the large modern-
ized coal bases to be constructed in plan, the coal mine design level to be continued improved,
the mechanized construction speed of the mine shaft and roadway to be speed up, the innova-
tion technology management, the application of the advanced technology and equipment, the
excellent quality and high efficient mining area to be developed and built are all in the world
leading position. Meanwhile, the construction of the coal mining areas is turned to a safe, sav-
ing, clean, circulated economy, improved resources recovery and utilization scientific develop-
ment mode.

The mine shaft sinking with the mine shaft drilling is a fully mechanized operated mine shaft
sinking method of the mine shaft construction in the mine construction. Although the mine shaft
drilling method has a history over 100 years in the world, the application of the mine shaft drill-
ing to the coal mines in China only has a history about 40 years. In the recent decade years,
with the national power enhanced and the science and technology level improved in China, the
mine shaft drilling equipment capacity and drilling capacity level all have a high development.
The mine shaft drilling projects mainly passed through alluvium in China has completed about
80 mine shafts. The total depth of the mine shaft drilling is over 22 km, the max diameter of
the mine shaft drilling was about 10. 8 m, the max diameter of the mine shaft completed was a-
bout 8. 3 m and the max depth of the mine shaft drilling was about 660 m. The mine shaft drill-
ing projects mainly passed through rock strata and hard rocks have completed over 60 mine
shafts, the total depth of the mine shaft drilling was about 6700 m, the diameters of the major
mine shaft drilling were ranging from 2. 5 to 3. 6 m and the max depth of the mine shaft drilling
was about 714 m. There were several 100 raise boring projects completed, the diameters of the
major mine raises were ranging from 1.0 to 3.0 m, the diameter of the some raise boring was
reached to 5.0 m, the max depth of the raise was reached to 560m and the total depth of the
mine raise borings was 40,000 m. The mine shaft drilling technology, equipment, technique
and comprehensive level in China are in the world advanced level. The improvement of the
mine shaft drilling construction technical level has a great significance to the developments of
the coal construction as well as the mine project construction.

In comparison with the other mine shaft sinking constructions, the mine shaft drilling construc-



<4 - Construction Handbook of Mine Shaft Drilling

tion has the obvious advantages, such as all mine shaft sinking operations at the surface, the
operation safety, mechanization high, low labor intensity, good quality of mine shaft liner and
low project cost. Therefore the mine shaft drilling could be widely promoted and applied to the
project constructions with the suitable conditions and have obtained with good economic and so-
cial benefits. The wide application of mine shaft drilling technology could not only suitable to
the mine construction projects, but only suitable to the other mine construction projects, hydro-
power projects, tunnel projects, underground project, bridge foundation construction projects
and others, specially suitable to the shaft mechanized drilling constructions passed through the
deep thick alluvium in the Quaternary System at the east part of China and through the soft and
weaken water bearing rock strata at the west part of China.

The {Handbook of Mine Shaft Construction Engineering) issued in 1986 is obviously not suit-
able to the needed requirements of the present mine shaft drilling construction. In order to well
and full systematically summarize the application and outlook of the mine shaft drilling construc-
tion in the mine construction, to better serve the mine shaft constructions and continuously pro-
mote the mechanization and modernization of the mine construction, { Handbook of Mine Shaft
Drilling Construction) organized, prepared and published by us will have extreme important
significances to the full process guidance of the mine shaft project design and construction, to
the further improvements of the Chinese mine shaft drilling technology level and to the promo-
tion of the mine shaft drilling development.

The handbook is organized by the China Coal Construction Association. China Coal Mine Con-
struction Group Corporation Limited is the main editing unit with the contributions of the man-
power and finances. The related design, research and development, construction and other u-
nits in the mine construction sector in China are involved in the editing and preparation. The
handbook has summarized the technical equipment development, construction technique, oper-
ation regulations, experiences and lesson of the mine shaft drilling construction at hone and a-
broad in the passed several decades and has the functions of the industrial standards and regula-
tions.

It is sincerely to hope that the readers would continuously summarize, perfect, improve, inno-
vate, upgrade the mine shaft drilling technology during the application of the handbook and in
combination with the Chinese national condition, certain geology and hydrology, the readers
could develop the mine shaft drilling technology and method with Chinese characteristics.
Finally, it is sincerely to express our thanks to China Coal Mine Construction Group Corpora-

tion, the experts, scholars, technical personnel and each person involved in the editing on be-
half of the coal construction industry.

An Heren
January 2010
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INTRODUCTION + 7

INTRODUCTION

The vigorous development of the mine enterprises had promoted the rapid progress of the mine
shaft drilling technology. The mine shaft drilling construction technology in the Chapter 18 of
No. 4 Volume of { Handbook of Mine Shaft Construction Engineering) published in 1984 was
suitable to the mine shaft drilling equipment and mine shaft drilling technique level at that time
and had played the active role to guide the mine shaft construction. In the passed twenty years,
the great progress has been made to the mine shaft drilling equipment and the mine shaft drill-
ing technique. Up to today, the previous ZZS — 1 mode, BZ — 1 mode, ND —1 mode and other
old mine shaft drilling machines have been completed their historical missions and were “re-
tired” gloriously. In order to meet the requirements of the mine shaft drilling diameter increased
and the drilling depth deepened for the mine shaft drilling machine, the technical rebuilding
have been made to some of the mine shaft drilling equipment, such as SZ9/700 mode ( AS9/
500 mode) , 140/800 mode and others. The completed brand — new mine shaft drilling ma-
chines have been manufactured, such as AS12/800 mode and as well as the mine shaft drilling
machine with the large full hydraulic driving cutting head has been manufactured, such as
AD120/900 mode and AD130/1000 mode. The technical progress, equipment improvement
and technique improvement have promoted the birth of the new { Construction Handbook of
Mine Shaft Drilling) .

The main expressions of the mine shaft drilling technology improvements are as the followings
First, the mine shaft drilling equipment shall have the innovations and shall be a new full hy-
draulic mine shaft drilling machine in the design and manufacturing. Second, the high perform-
ance concrete and the new preparation technique shall be applied to the mine shaft liner of the
mine shaft drilling. Third, the mine raise boring has been widely applied to the mine engineer-
ing, such as the raise boring excavation of the mine blind shaft and others. There are many val-
uable experiences in the mine shaft drilling construction management. The development pro-
gresses in the above have encouraged to revise the { Construction Handbook of Mine Shaft Drill-
ing) base on the principle of the science, advance and practices in order to suit the present
development level and better play the guidance role to the mine shaft drilling construction.

In order to successfully prepare the handbook , the Preparation and Editing Committee of ¢ Con-
struction Handbook of Mine Shaft Drilling) was established. China Coal Construction Associa-
tion was the organization unit. China Coal Mine Construction Group Corporation Limited was

the main preparation unit. Luoyang Mining Machinery Engineering Design Institute and Huamei
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Construction and Special Engineering Technology Corporation Limited were the preparation in-
volved units. Beijing Research Institute of Coal Technology United Applied Technology was the
main sponsor unit. In order to improve the quality of { Construction Handbook of Mine Shaft
Drilling) , except to the twice revises by the writing and preparation staffs, in September 2009,
a national meeting was held and the design units, construction units, owner units as well as the
preparation units with the writing and preparation staffs. According to the revise comments from
the national meeting, a final revise was conducted. There are 7 chapters in the Handbook and
the certain writing and preparation works were individually conducted by the followings:

The 1.1 - 1.2 Chapters and 2. 8 Chapter by Zhang Yongcheng;

the 1.4 - 1.6 Chapers and 2. 8 Chapter by ZOU Heng and CHAO Huangqing;

the 2.1 - 2.4 Chapters by Zhang Luming and Wang Zhanjun;

the 2. 5 Chapter by Ding Ming;

the 2. 6 Chapter by Zhou Zhenyun;

the 3.1 - 3.4 Chapters by Shi Jisheng;

the 4.1 - 4.7 Chapters by Xu Yikun;

the 5.1 - 5.2 Chapters by Zheng Xiangkun and Shen Changzhu and

the 6.1 - 6.2 Chapters and the 7.1 - 7.2 Chapters by Wei Hongbing.
The handbook could be references to the mine technical personnel and specially to the mine
shaft drilling construction personnel in design and construction and meanwhile could be the
reading material to the related personnel in the research and development units, design units
and schools. During the preparation of the handbook, sincere acknowledgements shall be made
to the great supports and assistances made and provided by the different construction units, re-
search and development units, design units and the units in the mine shaft drilling. Due to the

writing and preparation level limited, the occasional mistakes and errors could be occurred and

the comments from the readers are welcome.

The Preparation and Editing Committee of

{ Construction Handbook of Mine Shaft Drilling)
February 2010
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