KHOA HOC VA CONG NGHE MO

CAC anal PHAP THAO KHO
MO SAT THACH KHE

6 s&t Thach Khé-Ha 1inh dwoc tham do
l\'\ qua cac giai doan: tim kiém t» nam

1963-=-1966, thdm do so bd ndm 1978,
tham do ty mi nadm 1985 [1]. Qua cac giai doan
tham do da xac dinh tbng tri¥ lvong va tai nguyén
khu mé: 544 triéu tAn. Theo Bao cao nghién ctru
kha thi do Vién Giproruda lap bién gii khai thac
mé du kién dén mic -550 m. Tdng kho: lweng
lvong quang khai thac duge 370 triéu tn véi ham
lwong Fe téi 60 %, téng kh0| lugng dét boc 662
triéu m trong d6 353,5 trieu m® dat boc thudc thudc
tang phu gdm cac loai: Cat, sét, a sét bé I'O’I Heé s
boc trung binh clia mé thép (Ku=1,79 m /tan) [2].
San luong quang khai thac trong 10 ndm dau 5
triéu tAn/ndm sau dé tang lén 10 triéu tan va én
dinh d@én khi két thac.

Tuy nhién, diéu kién dja chét, dia ché: thuy van,
dia chat cong trinh thudc loai phirc tap: Tang dat
phu b& roi gom cat, sét, sét pha tram tich song,
bién day 26+227 m, c6 hé sd thdm Ion 19+105
m/ngay, lién théng thuy lwe véi blen béng va song
Thach Déng. Pac d|em chung clia cac phu tang
nay la cé ap lwc nén yeu d&c biét 1a phy tang cat,
cat pha sét va phu ting sét, sét pha dam wvun.
Thém vao do luong nudc mua va nudc mit rat
I&n lam cho &p lwe nén cla cac phu tang dé lai
cang nho hon. Nhiing dac diém nay sé cé anh
hwéng rt Ién téi cong tac boc dat, gay kho khan
cho thiét bj 6 t& van tdi trén khai trwdng. Theo [1]
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két qua duw tmh lvong nwdc chay vao mé la rat lon
1,42 tricu m /ngay Cung trong cac giai doan tham
do trwoc da cé 15 16 khoan qua tang da hoa goc
C2-P1 gép hang karst, kich thuéc hang theo chiéu
thdng dirng thay ddi tir 0,8+5,6 m. Vi tri cac hang
karst theo céc cap d6 sau phan bé nhw sau: T -
100+-200 m gdp & 12 16 khoan, tir -200:-300 gip
& 2 16 khoan, tir -300+-400 gap & 1 16 khoan.

1. Diéu kién dia chét thiy van va cac két qua
nghién cru trong th&i gian qua
Tt cudi nam 2007 dén nay dugc sy déng y cia
Thu twong Chinh pht, Céng ty Cé phan sat Thach
Khé da tién hanh boc déat thir nghiém va boc dat tang
phd. Béng bo thiét bi boc dat thir nghlem gém: May
xuc thay lwe gau nguoc co dung tich gau tir 2:4,5 m®,
6 16 co tai trong tir 15237 tan, cong tac thoat nuoc
dén nay da thwe hién bang hé théng bom cudng burc
c6 téng cong suat 2170 mh. Qua trinh béc dat ther
nghiém khl day mé dén mulrc -15 m, trén dién tich
0,456 km? quan tric duoc lweng nudc chay vao md
I&n nhét thang 3/2009 Ién t&i 610.800 m®thang (Bang
1) [4], biéu db quan hé gitra lvgng mua va nuoc chay
vao mé xem H.1. Muc nwée ngadm ha thdp cach b
moong khoang = 680 m dwgc ghi nhan tai giéng s67
(g|éng déan sinh), qua trinh quan trac tai khu mé cho
thay khi lwong mwa <5 mm/ngay lwong nudc ngam
khéng gay ra bién déng, nhung véi lwong mua >8
mm/ngay lam myc nwéc ngdm tang nhanh chong [3].

Bang 1. Lugng muwa va nude ngadm chay vao khai truong béc dat thie nghiém ndm 2008, 2009

Ghi chu: A - Luwgng mua thang (X), m; B - Dlen tich hirng nwéc (F), 10 HP- G Luqng nwéc mua chay vao
moong Q. 10° m’thang; D - Liong nudc ngdm chay vao moong Q,, 10° 3lthang ¥ - Téng, 10°m*thang.
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H.1. Biéu db thé hién luu luong nude chay vao mé

Mwc nudc ngém tdng nhanh sau cac tran mwa
I&n @& lam x6i troi cat, phd huy swon tadng bo
moong phia Béng khai trudng.

Qua trinh béc dét thir nghiém thay rang khi khai
thac dén murc -15 lwgng nwéc chdy vao mé rat Ién
610.800 malthéng, ban kinh ha thap =680 m, theo
thiét ké khi day mé xuébng t&i merc -550 bd mé chi
cach bién Béng 500 m, ban kinh ha thdp muc
nudc lan rong téi 2765 m. Vi diéu kién dia chét,
dia chéat thdy van khu mé phirc tap, dé danh gia
déng thai nwéc ngadm tir bién, séng Thach Ddng va
cac tAng chira nwéc chay vao khai trwdng, nam
2011 Céng ty Cé phan Dia chat va Khoang san-
Vinacomin da thi céng 6 tram quan trac (H.3). M6i
tram bé tri ttr 3+4 16 khoan, méi 1& khoan quan trac
mét dja tAng chlra nwéc nhu: tdng chira nwéc
khéng ap dé t& (Q4), tAng chra nwéc cb &p trdm
tich dé t& (Qs"), phtrc hé chira nwéc trdm tich
Neogen (N), d&i chira nwée khe nit trong da hoa
ntrt né-karst (C,-P4), d&i chira nwéc khe nirt trong
da hoa, da sirng xen da hoa nirt né (Dy.;), d&i chira
nwéc khe nirt trong da granit nit né va pha hly
kién tao (y4T3).

2. Cac giai phap thao khé mé

Do b& cbng tac hinh thanh trong qua trinh khai
thac md s&t Thach Khé dwoc clu tao bdi céac I16p
da chira nuéc cdm vao bo mé dén dén trong bo
md duy tri cac tang chira nwéc ngdm. Dat da bj
sling nwéc & mirc d6 khac nhau tao nén ap lyc
nwéc trong khdi da mé lam gidm hé s an toan va
géy nén truot 18 Pé nang cao 6n dinh cho bé mé
giai phap dwoc ap dung la ha thap mye nwéc trong
b& mé bang cac cong trinh khoan dao vao b mé
nham thdo nwéc ra khéi bé mé.

Hién nay, c¢6 nhiéu phuong phap thao kho khac
nhau dwgce ap dung, trén H.2 gidi thiéu ba phuong
phap dién hinh thao khé b& cong tac mé 16 thién. Tuy
thudc vao vj tri phan bd, tinh chét thiy luc cia cac
tang chira nudc, yéu cau clia muc tiéu thao khé ma
cho phép Iwa chon mét trong cac phuwong phap sau:

< Phwong phap tht nhat st dung cac dwong 10
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duoc dao doc theo phwong vi clia bér mo:
% Phuwong phap tht hai s&r dung cac 16 khoan,
16, dwoc dao vudng géc véi huéng déc clia bd mé
theo phwong ndm ngang hay nghiéng v&i phwong
nam ngang mét goc tir 15+-20°
% Phwong phap thir ba s dung cac 16 khoan
théng dwng vé thoat we g buc ba ng bO’m

H.2. Céc phuong phép théo kho mo 16 thién: a -
buong ham tiéu nudce doc; b - Lo (I6 khoan) tiéu
nude ngang; ¢ - L6 khoan thang dimng str dung bom.

Muc tleu clia thao kho la giam cao trmh muwec
nuwéc ngam tlr @6 glam ap lwc nuéc va néu cé thé
ha thap muyc nwéc thap hon mién tac dong lén mat
trrgt. Theo bao cao nghién clru kha thi do Vién
Giproruda va VioGem (Lién bang Nga), hé théng
thao khé mé bao gdm cac gidi phap sau:

% Xay dyng hé thdng cac giéng khoan ha thap
muirc nwéc bén ngoai khai tredng mo,

% Xay dyng hé théng cac giéng khoan ha thap
murc nwéc bén trong khai trvdng mé;



% Xay dung tram tiéu nwéce tap trung cia mo,

+» Xay dieng kénh thu va dan nwéc khai tnmng mo
va nudc trén bé mat dat chay vao khai tridng mo.

Dé han ché nwéc ngdm tir bién chay vao khai
trwong phai khoan 2 day 16 khoan vong quanh
moong khai thac (co tir 44 téi 159 16 khoan) lap
bom chim bom hut ha thap muc nuéc. Két qua
tinh toan da cho céac chi so sau day: lvong nwoc
chay vao mo khi khang co thiét bi bao vé la 14.450
m Ig|0 lwgng nwéc chay vao hé théng thoat nuwdc
mé & giai doan khai thac cudi cung la 11.000

m*/gi&r; chi phi dau tw dé khoan céc 16 khoan théo
khd khoang 120 triéu USD, chi phi van hanh théo
khé mé dén ndm the 12 hét khodng 40,5 triéu
USD, tir nam thtr 16 dén nam thr 23 1a 41,5 triéu
USD [2]. Theo tinh toan khi van hanh hé théng 16
khoan thao kho nay trong 4 nadm dau tién, day
moong luén kho rdo. Cac nam sau do cac ) khoan
sé& hut va bom ra khoang 3/4 lvgng nuwéc ngam
chay vao mo (H.3).
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3. Giai phap thoat nwoc hop ly

Trong trwdng hop b md tén tai cac tang chiva
nwéc dudi dat khéng ap tao nén ap Iwe thay tinh
anh hwéng dén 6n dinh cia bd mé. Pé nang cao
én dinh cho b& mo (ca b& cong tac lan b khdng
cong tac) can phai ha thap mwc nwéc ngdm trong
long b& mo, nham gidm tac déng cla lwc thiy tinh
|&n khoi da md néi chung va mat truet noi riéng

P& ha thdp muwc nudc trong Iong b&d méd glal
phap dwgc ap dung phd bién 1a st dung cac 1&
khoan, cac 10 thoat nwéc thdng ding hay nam
ngang béng céac g1a| phap thao khé cudng blirc hay
tw chay Hiéu qua thao khé phu thuge vao tinh chét
thdm cia dat da chra nwéc, chiéu day tang chira
nuwdc, dac diém thay lwc va do sau yéu cau muc
nuwéc can ha thap.

H.4. Mat cat tuyén I-l trong so do vi tri cac giéng khoan tai ndm thir 24
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Theo [6], dé thao khé moong phuc vu qua trinh
khai thac cling can xay dwng hé théng 16 khoan
thdo khé twong tw Lién bang Nga thiét ké. Hé
théng 16 khoan thao kho trong cac giai doan trudc,
dwoc thiét ké khi chwa tién hanh boc dét thir
nghiém khu mé, chwa khdo sat hé théng hang
dong karst bang phuong phap Bia vat Iy, cling nhuw
chwa khoan quan trac dia chét thdy van..

Déi voi moé st Thach Khe, ap dung phuong
phap thoat nudc ngam bang hé théng 16 khoan ha
thdp muc nudc két hop voi bom thoat nudc
cwdng birc la phu hgp. Nhwng, do dic dlem khai
truong cod lwong bun cat lién tuc chay xuong hé
bom, vi vay can nghién clru phwong an st dung
bom chim ¢6 canh khudy d& bom blun cat+nuwéc
dé tang hiéu qua cong tac thoat nwéc va gidm chi
phi nao vét hé bom. Véi loai bom chim ¢é canh
" khudy, cac hat cat, sét <10 mm bj hut cung nuéc
bom thang [&n mat dat.

3. Ket luan va kién nghi

Déi v&i mé co diéu kién dja chét phtrc tap nhuw
moé quang Sat Thach Khé, song song viéc xay
dwng hé thong 16 khoan bado vé& mo, trong qua trinh
khai thac can ap dung giai phap ngan, thoat nwéc
mat bang hé thdng dé bao quanh khai tredrng, hé
thong muong thoat nwédc phia ngoadi dé& va hé
théng dé trén mat khai trwéng. Cac hé théng trén
s& dam nhiém tét vai tro ngan va thoat nwdc mat
chay vao khai treéong. Viéc dép dé bang vat liéu tai
chd phu hop véi diéu kién clia mé. Bé khai thac an
toan, higu quad va dadm bdo cong suét khai thac
theo thiét ké da dwoc phé duyét, thoi gian toi can
tién hanh bb sung nghién cru cac néi dung sau:

< Danh gia dai lvong céng sudt clia hé théng
tiéu thoat nwéce va lwu lwgng nwdc ngadm chay vao
md theo céc tang chira nwéc & cac giai doan khai
thac khac nhau;

< Lwa chon so dd hop ly nhét vé ki thuat bao
vé moong khai thac khdi nwéc ngdm trén co s&
xem xét nhiéu phwong an:

+% Can tiép tuc tién hanh quan trac dong thai muc
nuwéc rigdm tai cac tram quan trdc da xay dwng.0
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Nguwéi bién tap: Tran Van Trach

'SUMMARY

Thach Khé iron mine is mine geology,
hydrogeology, engineering  geology
complex category. The process of testing |
strip that when exploited to the water flow - |

15 huge mines 610.800 m3 / month
lowenng 2680 m_ radius. With such
conditions, method  of ‘underground

nage system with borehole water [eve
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