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THZ HYLROGECLOGICAL DIVISION ANL CLASSIFICATION
OF COAL MINES IN CHINA

Chen Shijie
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ABSTRACT

China 1s a country with a vast territory, where the hydr-~geso-
logical problems are very miscellaneous. In order to make hyars-
geological work of coal mines scientific and systemetized, tg ca-
rry out hydrogeclogical work aimed at coai mines with different
hydrogeoiogical characteristics and to difine the tzsk and direc-
tion in each coal mine, it is needed to establish work standards
according with the reality. For this purpose, it is extremely ne-
ceasary to classify China’s ccal mine hydrogeological conditions
by regions and classes. Trhe paper has given a good resolution fcw
tle hydrogeological classification of China’s coal mines. The co-
mprehensive clagsification project put forward by the author was
adopted in Regulations of Hydrogeology in Coal Mines (trial) is~
sued in 1964 by the Mirnistry of Coal Industry of China.

INTROJUCTION

Thz nature of hydrogeclogical work in coal mines ig different
Irom bothn that of regional hydrogeoclogical survey and that of co-
2) exploration phase. Its target of study is water-charging re-
gulariiy of space constituted by roadways and shafis as well as
worked-out erez (relationship between mining activities and fac-
tors of water-charging in different coal mines and conditions for
different kinds of water to enter inte rcadway, shaft and worksd-

Reproduced from best available copy



IMWA Proceedings 1987 | © International Mine Water Association 2012 | www.IMWA.info

out area) rathner than acuifers and their water replenishment non-
ditions. Its purpose of study is rot oniy tc da2fine sydrogeciozi-
cal conditions but also to» serve coal production ané CORSTIUC
ticn by controling water hazards according io water-charging re-
gulsrity, protecting and utilizing underground water resources on
the basis of hydrogeolegical conditionz defined ir cosl sxplora-
tion phase.

According to the differences of water-controling methcas andé
hydrogeological and water hazard characteristics, the paper divi-
ded hydrogeological regicns of China’s coal mines into three la~
rze regions (the North, South and VYest of China) and eleven iy~
res.

THREE LARGE REGIONS~FIRST LEVEL CLASSIFICATION

i. The North of China. This region is located on tne north of
Wwinling Mounitain Chain {to Huaihe River eand cn the ezst of Daxin’
anling to Liupanshan Mountain Chains, and with Norta China’s Pla-
in and North-Bast China’s Plain as its principal parts, inclu-
4ing some plateaux and hilly country as well as mountancug areas,
In view of administrative division, it includes Heilongjiang, Ji-
iin, Liaoning, Hebei, Shandong and Eenan Provinces, the north of
siangsu Province, the north of Aphui Province, the sgouth of Shan-
xi Province, the Guanzhong area of Shaanxi Frovince, etc. The re-
gion is in temperate and medium temperate zones with the conti-
nental monsoon climate. The annual rainfell is from 500 to 920
mm, Majority of rivers are seasonal and high water season is
shert, and there are few of surfacial water bodies. Moist coef-
ficient ranges frem 0.3 to 0.6. Coal-bearing measures are ~cHs-
tituted principally by Fermo-Carboniferous systems. The scele af
cozl-accumulating basins is very large and the folds are relati-
vely smooth. Majority of coal-accumulating basins are situated
in large plains and they formed wmonoclinal a2né syrclinal water-
atoring structures of large scale,
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tropical zone with subtropical monscon and damp zlimate and irc-~
pical monsour climate, Rainfall ig abundant and annuvel rairfall
ranges mostly from 1200 %o 2000 mm, Irairage systems are very de-
veicped and a great anumoer of reservoirs and ponds existe everyw-
nere, Moist coefficisnt is bigger thar 4.loal-bearing messures of
south faciszs ars constituted principally by Torngtar cozl mea2gure
Coal-accumvlating basins are presznt in some intermontan
fault~block tasin and elongated folds of whick tke scale
Tectcnie actvivities are intensz, Coal fizlds are
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located Inm r1lly
areas of plateaux or lower hilly areas, zané have formad some small
water-gtoring structures.

3. The West ¢f Chira, This region is on the west of the Norin
of Chinz and on the Northwest of China., It has loess platesu and
Inner Mongolian Platesu ae well a2s hilly areas &s its mais hoiy,
and irecludes some basina and valley plains, Administratively, it
conprises all provinces of the iderthwest of Chipa, the Pitet 4u~
tonomous Region, the Inner Mongolia Autonomous Regisn, *he nortn
of Shanxi Yrovince. the acrth of Shanxi Province, etc. The ze~
gion is lecatea in medinm texperate gzone and temperste~frigid zc-
ne. Annual rainfall is below 400 mm (except ir the southeast of
Tivetian Plateau) and wanged from =C to 200 mm. It is of contine~
ntal temperate 2limeate. It 1s arid in dry seasons with heavy eva-
poration, Of rivers most are irner ores, and there are rare sur-
fazial water bodies. With & moist cnefficient less ithan .29, it
is éry and seni-dry region. The tectonics of ccal-accumulating ba-
sing or the east of Helunshar Mountain Crain are similer to those
in the North of Cninz. But >n the west of Helanshan Mountains tne
formations are of Mesozoic gecsynclinel depcsite of which the ma-

jority zre Jurassic coal-bearins measures,
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Tavle 1, Iydrogeolegic sivizior anc slasilicaricr of Lalne’s
czal mines
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BASES OF CLASSIFICATICK OF THREE REGIONS

1, The nature of hydrocgeologic work in zocal min=sz. Hydrogeo-
logy in ccal mines aims at underground hydrcgeologizal protlems.
It is carried out and deveioped with the mining activities, Iis
principal object of study is the water-charging regularity of mi-
nes -~ relationsihip of mining activities with different  weter-—
charging conditions and cenditions of water from all sources get-
ting into shafts or worked-out areas =-- rather than agquifers and
their replenishment conditions. In produsction mines, the space
filleé with water is shafts and roadways rather than pores, fis-
sure3 and karst caves. Beside, water-ctoring rocks in thres re-
gions, even they possess the same nature, show evident difiersn~
ce in water saturation and effect on mines duve to their diiferen-
ces o1 geographical location,

2. The dilference of geographical situation. Ground water and
surface water form an inseparatle entity., In this meaning, the
difference ir natural geograpric concditions reflects substantive
ly the difference of underground water-forming conditicns, The
climate is the most significant factor which characterizes natu-
ral geograpaic situation. It afiects very much the formatlion of

1

zZroundwater in a mine or an area, As the rcot cof the matter, the
original source of groundwater 1s precipitation. Therefore, ra-
infall and moist coefficient car immediately reflect best the for=-
ming conditions of groundwater especially phreztic water., (hina
is a country with vast territory, crossing Iiv

nes from *the scuth to the north, All of the

m

tenperatuare zo-
&

se cause & rreat dife

ference in natural geographic conditions ir <he Zhres reglons, .n-
mual rainfall) znd moist coefficient of & region differ 2 Lot from
the others. In the South c¢f China, the armual rainfall rangee

from 1290 to 2000 mm, and +the moist coefficient le higzer zhan 7,

while in *he Herth, the fcrmer is S00-800 mm and *the latter C,3-
0.6; ané in the ¥Yest, they are respectively under <0C am {gEJe-
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raily, 50=200 mm) and smaller than 0.25. Tnus, by using “hree la-
rge regions as criteria of firzst level clascification tased OL
naturai geographic conditions, the regiomal hydrogeological d&if-
ferences in China’s coal mines can be distinguished according To
the groundwater-forming conditions wnich are the key of the pro-
blem,

%. The difference of basic factors to form deep grouniwater in
mine area, The bagic factoers to form deep groundwater, as stated
in the paper, refer to the geclogical and strvctural characteris-
tics of coal-accumulating basins =- gtructural form of coal-bea-
ring m2asure and coal basins, The characteristies of aquifers in
mine areas depend on coal-bearing strata, while the acale of wa-
ter=-storing structures and the conditions of displacement are de-
termined by structural form of coal basin, In the South cof China,
the majcr formation consist of Palaeozoic Permian Longtan coal
measures. enerally, the overlaying ard underlaying layers of se-
ams or coal measures are conposed of marine beds constituted by
thick carbonate rocks. Folding has been intense and formed small
water-storing structures. Because it is a hilily regicn, covering
topscil is very thirn or lost. Therefore, deep groundwater and th-
reatic water as well as surface water are very close an& charge
e2ach cther, With favorable conditions of displacement for  deep
groundwater, mine areas have very developed karst Ty which coal
mines are seriously threatened,

On the ccntrast, in the West of China, the greater pary of
strata consist of Mesozcic Jurassic cozl measures deposited on
0ld bked rocks. The coal measures are all continental sediments
in interior se¢gs and are principally composed of basal zonglomwe-
rate, siltstone, keroger shale, alumirous mudisione and interbed-
ded sandstone and mudstone. Water storage capacity is poor (most
of strata are impermeable or weakly permeable). It is ouly in de~-
er valleies and valley basips that cau be found relatively abun-
dent water., So, generally, the water-make is small ip mines.

a5
P
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inoshe Horir of Jnine, ccal measures snow 2 £iffers

The luwer par:i of coil measures is ccmpeged of meripe-contirertil
4

interbedded Varboniferous stratz, underlair

jeviciar limestone, Middle Palaeozoic stratz are los
The folding has been smooth and formed scme water-storsge morce=-
linee and syncliines of large scale., The upper pnreatlc weter Iz
often hydraulically related to deep groundwater and both recnar
ge each other. The discharge of aguifer in momocline and syncli-
ne of more tran 100C m Jecreasee with the deptn and thers exis
different vertical zcnes, In other coal basins, the outerops
seams are overlaid and confined by Quatermary axgillaceous soil
or tne shallow part of aguifer ie cut and confined by impermeab-
le faults, Under these conditions, little amount of wetier is re-
sharged to deep aguifers in coal basins,

ot

cf

PIVE CONDITIONS FOR CLASSIFICATION OF TYIELS

The purpose of clagsificatior of nydregeclogic iypes of c¢oal
mines is to distinguish ~cal mine according tec comrlexity cr hyé-
rogeclogic conditions, The praject presented iun tre paper divi-
jed a vact region intc three or feur types (simple, mzdium, com=
plex, very complex}. The simple way %to estimate tkhe cemplexity of
2 mine is tc coneider hew the water-make is and now difficuli tae
water-centrol is as well ag whether the mine is flooded, The po
per prorosed twc other criteria -~ the character and water capa-
city of aguifers destrcied or affected by excavation a3 well &
the main water sources and their amount cf water geing in
-- ag additional znalytic contents. These five conditions rave
constituted the %wases for the preject of the divison 2f itirpes
ggested in the paper.,
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