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Dia chat thuy van mé

Nguyén Van Chi.
Héi Dia chat thuy van Viét Nam.

Gi&i thiéu

Dia chédt thuy vdan mé nghién citu nguén goc
thanh tao, quy luat phan bé, tinh chat vt li, thanh
phé‘n hoa hoc, dong luc, dong thai nudc chay vao cac
mo khai thac khoang san cimg, diu khi, nudc trong
vo Trai Dat; nghién ciru su thay déi ché dé dong
chay ty nhién do hoat dong khai thac mo tao ra;
nghién ciru té chire thoat nudc mo, thio khé mo va
xtr ly cac sy ¢6 do nudc mo giy ra, bao vé mdi
trueong mo.

Khai thac mo la hoat dong khai thac khoang san
hodc cac vat liéu dia chat tir long dat, thwong 14 cac
ngudn tai nguyén khong tai tao. Theo phuong thirc
khai thac, co ba loai mo — mo 10 thién, mo ham 16, mo
khai thac qua cac 16 khoan. Theo dang ton tai cua
khoang san, co cac loai mo - mo khoang san cing
(kim loai den, kim loai mau, sit, urani, than, kim

cuong, da voi, da phién dau, da muédi, kali carbonat,
v.v..,); mo dau khi (dau, khi ty nhién); mo nudc
dudi dat (nwdc nhat, nude khoang, nude nong). Hoat
dong khai thac mo bao gdm tim kiém, tham do, xay
dung mo, khoan né min, xuc béc, van tai, d6 dép,
sang tuyén, ché bién, tiéu thu. Khai thac mo theo
phuong thic nao cing tao ra khoang trong trong
long dat lam cho nudc (khi va dat da) xung quanh co
xu thé dén tdi 1ap kin khoang trdng 1ap lai can béng
tu nhién.

Nuoc mo hinh thanh tir nwéc mua, nuwdc mat
(sudi, séng, ao, ho, bién), nuoc dudi dat, nudc trong
cdng trinh khai thac ¢ (moong, ham 1o, bai thai
v.v...) chay vao mo va nuoc dua vao mo d€ khai thac
(khai thac thuy luc, dap bui, khoan). Nuoc chay vao
mo lam suy giam d¢ 6n dinh dat da, gay ra bién
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dang, sut lo, sip do céng trinh mo, buc nwdc, lam
thiét bi mo bi dn mon, hu hong. Mua bao, 14, triéu
cuong lam cho mo co thé bi ngap lut do nude chay
vao vuot qua nang luc bom thoat nwoc. Nudc mo cod
tinh ki€ém hay acid tuy loai quing va dat da vay
quanh. Phong chéng nudc mo rit quan trong trong
khai thac mo khoang san cing. Phong chéng nudc
mo bang hai phuong thirc — thoat nudc mo va thao
khoé mo.

Thodt nwoc mo la hoat dong thu gom moi ngudn
nudoc chay vao mo dé ty chay thoat ra hoac bom 1én
bé mat dia hinh chay ra ngoai. Khi mo khai thac
khoang san ¢ cao hon mirc xam thuc dia phuong thi
moi ngudn nuoc chay vao mo tu chay thoat ra ngoai.
Khi mo khai thac sau hon mirc xam thyec thi thu gom
nudc twr chay vé cac hdm chira tap trung roi bom lén
dia hinh thoat ra ngoai. Bom mo thuong ché tao
bang cac hgp kim chiu dn mon, c6 thé bom dirgc
nuwdc ¢d 5% bun, bom dugc cac hat dat da ¢é duong
kinh téi 9mm. Bom chim chiu ngap nudc la loai bom
thoat nurdc mo hiéu suat cao nhat.

Thdo khé mo la hé thong thiét bi, cong trinh chu
dong thao nuoc ngam tang trir trong diat da mo, ha
thap muc nudc ngam, ap lyc nudce gia tang d6 on
dinh dat da mé. Nhirng mo qua siing nudc, phai tién
hanh thao khd mo truede va trong qua trinh khai thac.
Hoat dong thao kh6é mo chi c6 hiéu qua khi hé s6
thdim cua dat da chira nuoc 16n hon 2+5m/ngay.
Thong thuong mo chi dugc khai thac khi danh gia so
sanh vé mat kinh t€, chi phi thao khg, thoat nudc nho
hon gia thanh khai thac quang.

Bdo vé méi trieong nwoc mo. Khai thac mo lam thay
d6i moi truong dia chat trén dién tich va d6 sau 16n.
Khai thac mo c6 thé lam can kiét nudc ngdm cua khu
dan cu xung quanh mo (vi du, mé Khanh Hoa, Thai
Nguyén, nam 2011); Nudc thai mo acid gay ton hai
cho méi truong (nhu mo Khe Cham nam 2000, mo
pyrit Giap Lai, Phu Tho).

Nhiém vu cta dia chat thuy vin mé

O giai doan tham do so b cac nha dia chat thuy
van (DCTV) mo phai lam 16 diéu kién sling nudc
mo, danh gia kha nang kinh té - ky thuat, kha nang
khai thac (vi du mo sit Thach Khé chi khai thac duoc
néu thao khé duoc khoang 3/4 lugng nudc ngdm
chay vao mo; Mo than déng béng Bic B6 chua thé
khai thac dugc vi via than mém, da vach, da tru cling
mém yéu).

O giai doan tham do ti mi1, cac nha BCTV mo
phai du bao duoc luu hwgng, dong thai, thanh phan
hoa ly cac ngudn nudce chay vao mo tir khi mo via,
xay dung mo, toi khi dat cong suat khai thac cao
nhat, khau vét va dong cua mo, phuc hdi moi
trrong. DPCTV mo phai dé xuat cac giai phap phong
choéng nuoc kha thi nhu thoat nudc mo, thao khd
mo, phut ép bit nudc gia cuong dat da mo.

Tir khi mo via téi khi dong cra mo (toan bo qua
trinh mo hoat dong), PCTV mo phai quan trac dong
thai nudc chay vao mo dé diéu chinh cong tac thao
kho, thoat nuoc mo, phong chéng buc nwdc ngam,
nudc 1o cu, nuwdc mat, truot 1o bo mo, ngap lut ham
mo mua mua bao.

Phwong phap danh gia lwong nwéc chay
vao mo

Tinh giai doan ctua dong chay vao mo

Khi tim kiém tham do khoang san, viéc khoan
bom do thi nghiém, quan tric chi danh gia duoc ché
d6 dong chay tu nhién. Khai thac mo phai khoan, né
min, khai dao, bdc xuc, di doi, do dép hang ty mét
khdi dat da, lam ché d6 dong chay tu nhién trong
“lvu vuc mo” chuyén sang “ché d6 dong chay pha
huy” d6i khi gay ra buc nudc, ngap mo, chét nguoi.
Nghién ciu vé “ché do dong chay pha huy” o Viét
Nam moi ¢ giai doan dau.

Do nudce chay vao mo chi 6n dinh trong timg giai
doan va phu thudc vao nhiéu yéu t6 tu nhién va
nhan tao nhu vay nén chua tim ra cong thirc tinh
dung lwrong nuoc chay vao mo. Quan tric dia chat
thuy vdn mo trong qua trinh khai thac la cach t6t
nhit dé ¢6 s6 liéu du bao lugng nude chay vao khu
vuc chuan bi khai thac.

bé danh gia gan dung lwgng nudc chay vao cong
trinh mo hién nay thuong su dung cdc phuong phap
sau day.

- Phuong phap thuy déng luc;

- Phuong phap tuong tu dia chat thuy van;

- Phuong phap can bang nudéc;

- Phuong phap mé hinh.

Panh gia lwong nwée chay vao mé biang phwong
phap thuy dong lyc

Khi mé dang trong giai doan tham do, thiét ké
(chua quan trac dugc nude chay vao mo), phai dung
cac cong thirc thuy dong luc du tinh lugng nudc sé
chay vao mo. Nam 1953, Troianskyi 5.V. (Tposinckun
C. B.) d€ xuat s dung cong thirc “giéng lon” dé du
tinh luong nudc chay vao mo (Q). Theo do hé théng
cdng trinh mo hodc cac thiét bi tiéu nudc duoc thay
béng nhimg “giéng lon” co dién tich va kich thuoc
tvong duong. Luong nudc chay vao “giéng lon” xac
dinh theo cong thitc cuia J. Dupuit.

Néu chay vao mo la nudc ngdm khong ap dung
cong thuc sau:

_L365.K(2.H-S§).S
lgR-1lgro

m/h; (1)

Néu chay vao mo la nwdc ngam c6 ap dung cong
thurc:

0= &7&](121[ —hym ;

lgR—lgr

m’/h; (2)




DIA CHAT THUY VAN 433

Trong do: K - hé s6 tham, 1y theo hé s& tham
trung binh cac tdng chia nuoc trong khu mo tinh
theo cong thire:

KM +K M, +. + KM,
T M M, +.4M,

K m/ngay; (3)

Trong do: K - hé s6 tham tinh theo két qua bom
nuoc thi nghiém 16 khoan s8 n, m/ngay; S - tri s6 ha
thap muc nuoc trong “giéng lon”, m; mn - tong bé
day da chira nudc theo 16 khoan sé n, m; H - chiéu
cao cOt nudce tinh trung binh tinh dén muc khai thac
dy tinh, m; R - ban kinh phat trién phéu ha thap muc
nuoc khong ap tinh theo cong thirc:

R:2xS\/H><K ;o (4)

R - ban kinh giéng tuong ung voi dién tich
“giéng lom” khi mo c6 dang hinh vudng hay tron
tinh theo cdng thuc:

r =0.565JF ,om; (5)

Trong do: F — dién tich c¢éng trinh mo dang thiét
ké hoac dién tich gi6i han bang dudng thuy dang cao
khép kin gan nhat bao quanh hinh phéu ha thip, m?.

D6i voi nhimg dién tich ¢d hinh dang phuc tap
hodc keéo dai theo mét truc thi nén sur dung cac cong
thirc khac dé tim ban kinh. Céng thae “giéng lon”
cho két qua tot do6i voi dong chay ddng tai cac mé co
diéu kién DCTV don gian. Co thé ap dung cong thirc
cua Kamenski dy tinh Q d6i voi dong chay xuyén
tdm trong nudc khong ap. Khi tang chira nudce nam
néng J. Szeteluk cai tién phuong phap “giéng lon”
du tinh Q cho ba loai cau truc dja chat thuy vin la
cau truc ¢6 diéu kién dja chat thuy van don gian,
phtc tap va rat phic tap.

Két qua tinh Q theo cong thue “giéng lon” phu
thudc chu yéu vao hé s6 tham K va c6t cao muc nuwdc
tinh H. V6i cac than quang nam trong dia ting ngheo
nuoc (q < 0,01 Ls/m) khéng nén bom hut nudc ma
tién hanh ép nuoc thi nghiém dé xac dinh K. Cac 16
khoan quan tric muc nudc tinh H nén khoan béng
nuoc sach.

Panh gia lwgng nwéc chay vao mo theo phuong
phap tvong tw dia chit thuy van

Phuong phap tuong tu dia chat thuy van su
dung s6 liéu thoat nudc, thao khé cac mo dang hoat
dong dé du tinh Q chay vao mé thiét ké c6 diéu kién
dia chat thuy van tuong tu véi mo dang khai thac.
Can chi y dong chay vao mo chi 6n dinh theo giai
doan. Trong giai doan mo via, khai dao xay dung cac
cong trinh mo, dong chay vao mo chu yéu hinh
thanh tu trir lugng tinh. Luong nudc chay vao mo cd
thé tinh theo chiéu dai cdc duong 1o, giéng mo ¢d
thiét dién tuong tu ¢ cung d6 sdu khai dao. Khi mo
khai thac trong mua kho, dong chay vao mo di vao
on dinh, co6 thé tinh tuong ty theo dién tich 10 chg

hay khéi lugng than khau hao theo tuan, thang trong
mua kho. Khi mo khai thac trong mua mua can boc
tach duogc lugng nuoc mua chay xuéng lo qua vung
khe nuirt dan nuéce va luong nuoc ngam chay vao mo.
Nén tinh tuong ty theo luu luwgng nudc lon nhat,
nho nhat, trung binh phai bom ra khoi mo trong
mua mua.

Phuong phap nay chi gan dung, vi khong co su
tuong tu hoan toan vé cau tric dia chat va mac do
sting nudc cua dat da ngay ca doi vdi nhimg khu
nam gan nhau. Cac mo o thoi gian thoat nudc, thao
khoé cang lau thi d¢ tin cdy s0 liéu cang lon. SO liéu
quan trac trong nhiéu nim thuy van (mét nam c6 12
thang lién tuc) tai nhiéu mo cho thidy da hinh thanh
quan hé tuyén tinh gitra luong nudc chay vao mo (Q)
voi d6 sau ha thap muc nudc (S), voi dién tich mo
duoc thao kho (F) va voi khoi lweng quéng khai thac
(dat da boc di) trong cung thoi gian. Khi cac so liéu
trén (Q, S, F, khoi luong) gitta mo dang hoat dong va
mo thiét ké chénh léch khéng lon thi phuong phap
tirong tu DCTV cho két qua gin thuc té nhat. Phuong
phap nay nén st dung cho cac mo quang co cau tao
DCTV ciing nhur diéu kién DCTV phutc tap.

Du tinh lwgng nudce chay vao mo thiét k&' Q’ theo
Ity lwong don vi g

Q=q,F.S, mh (6)
q,=¢q/S, mh/m% (7)
g=Q/F, m¥h/m? (8)

Trong do: Q - Iuu luong nudce chay vao mo hién
tai, m¥h; Q- luu luwgng duw doan chay vao mo thiét
ké, m3h; g - luu luong don vi mo hién tai tinh cho
1m?2 dién tich ham 1o, m*h/m?; g0 - luu luong don vi
mo hién tai cho 1m ha thap muyc nuoc va Im? dién
tich 10, m3/h/m?; F - dién tich hdm 16 duogc thao khd
cua mo hién tai, m?; F'- dién tich du doan thao kho
mo thiét k&, m% S — dd sdu ha muc nudc trung binh
trong mo hién tai, m; S’ d§ sdu ha myuc nudc trung
binh khi thao khd mo thiét ké, m;

Du tinh lugng nudc chay vao mo thiét ké' Q' theo
d6 sau ha thap muc nudc S

1) D3 véi nudc ap lyc & ndng:
Q' = Q(S /S)’ m3/h; (9)

2) Béi v6i nudc ap luc sau:

Q0 =0/s'/s , m¥h; (10)
3) Bé&i vai nudce khéng ap:
0 =0RH -S')S /2H-S)S , mYh; (11)

Du tinh lrgng nudc chay vao mo thiét ké Q’ theo
chi s6 ngdp nudc cua quang kng.x

Q =k, P, m/h; (12)

k.. =Q/P. m/ngay; (13)
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Dy tinh Q’ theo hé s6 thim k ,d¢ sdu ha muc
nudc S, bé day tang chira nudc n

- B6i véi nuoc ap lyc:

Q =0 kmH !> kmH. m’/h; - (14)
- D61 v6i nude khong ap:
0 =k (2H =S')5 /k(2H - S)S, m¥h;  (15)

Trong dé: kngn — chi 56 ngdp nudc cua quang, m*/t;
P - san lupng trung binh cua mo hién tai, t/h; P’ - san
luong trung binh caa mo thiét ké, t/h; HH' ~ do cao
cOt murdc trirde lue bom cua mo hién tai va thiét ké, m;
k k" - hé s6 thim cia da chira nudc trong mo hién tai
va mo thiét k&, m/h; i - s8 lugng tang chira nudc.

Du tinh leong nurdc chay vao mo thiét ké' Q" theo
ham xu thé (Trend)

Phuong phap tuwong tu DCTV duogc Z. Wilk cai
tién thanh phuong phdp cac dudng xu thé dung cho
mo than da, nhung ciing ¢6 thé sir dung cho cac mo
khac. Dong chay dy doan duwgce biéu thi dwodi dang
do thi quan hé gitra luu lwgng (Q) voi tich F.H cua
mo hién tai. Gia thiét dong chay vao mo thiét ké xay
ra dung nhu d6i v6i mo hién tai c6 diéu kién DCTV
tuong ty:

Q=b{F.H), m/h; (16)

lgQ-lgb+lga(F.H), mh; (17)

Trong dé: Q - luu luong nuoc chay vao mo,
m?/phut; F — dién tich khai thac, km? H — d¢ sau cua
mo, km; g, b - thong s6, tinh tir cac phuong trinh véi
mo dang hoat dong khi Q, F, H da biét truoc.

Cong thic thie nghiém (16) co gia tri voi diéu
kién: 1,2km? < F < 28km? 0,03km < H < 0,28km,
0,04 <(F.H) <3,88.

banh gia lwgng nwée chay vao mo theo phwong
phap cin bing nwéc

Phuong phap can bing nudc st dung véi cac mo
nam biét lap, khai thac 16 thién hoac bang ham 1o
khong qua sdu, nguén cung cap chu yéu bang nudc
mua va dién phan b cta ting chira nudc coi nhu
don vi DCTV khép kin. Phirong phap nay tinh tong
tat ca cac dong chay xudt phat tir nudc mua thim
xuyén, nudc bé mat, do thao khd dat da va tr cac
dong bén suon:

0=0,+0,+0,.

Trong do: Q — dong chay tong cong vao mo thiét
ké, m/h; Qr — luu Irgng dong chay tir nudec mua va
nuoc bé mat, m*h; Qu - luu lugng dong chay dong,
m*/h; Q: - luu lugng dong chay tinh, m3/h.

mh; (18)

Dong chay loai nay ton tai sau khi thao can dong
tinh cua nudc dudi dat, chi con lai dong dong cung
cap tir bé mat (thdm nudc mua, hip thu nuoc mat)

va tir cac tang chira nuoc xung quanh chay vao ham
10. Luu lugng dong tinh tinh nhu sau:

Q. =Vu+{(xRH)/t)[r, +(R/3)} m/h (19

Trong d6: V - thé tich dat da chira nwde du dinh
thao kho, m*; i — hé s6 phong thich nuoc (voi da nit
né thay bang hé sd khe nitt), %; R — ban kinh phéu ha
thap, m; H — bé day tang chira nudc, m; ¢ - thoi gian
du dinh thao can trit lvong tinh chay vao mo, ngay-
dém; r. — ban kinh trong duong cua khu vuc du
doan thao kho, m.

Phan thir nhat cua cong thire (19) xac dinh luong
nudc can phai bom ra tir khu vuc du dinh khai thac,
phan thu hai la luu luong dong chay tir vung phéu
ha thap.

Luong nuoc dong chay tdi (Zs) xac dinh bang tich
s giita hé s6 thim cua tang chira nudc (k), gradient
ap luc (I) va dién tich mat cit ngang cua tang chira
nuoc (F) ma tir ddy nudc duoi dat sé chay vao cong
trinh mo trong qua trinh khai thac:

AR m’/h; (20)

Hé s6 dong chay dudi dit xac dinh theo tai liéu
quan tric clia cac tram thuy van gan nhat hoac tinh
gan dung theo ban d6 dong chay. Luong mua ldy o
cac tram khi tong gan nhat. Tich s6 caa hé s§ dong
chay duoi dat () vadi lwong mura (N) va dién tich thu
nuoc (Fa) 1a tri s6 luong nuoc chay tdi (Q) can tim:

Q=nNF,, mi/h; 1)

Khi biét dugc modul dong chay dudi dat (M), cd
thé xac dinh luong nudc (Q) chay vao béng cach
nhan (Mu) vdi dién tich thu nudc dwdi dat (Fs) ma ti
day nudc chay vao cac cong trinh mo:

Q=M,F,,  mh 22)
Panh gia lwgng nwéc chay vao moé bang phwrong
phap mé hinh

Phuong phap mo hinh c6 thé mé phong duoc cac
qua trinh va hién tugng khac nhau lam qua trinh
nghién ctru don gian va rdo rang hon. Nhimg nam
1930, trén thé gioi nguroi ta da sit dung md hinh
twong tw dé du tinh dong chay vao nhiéu khu mo 1§
thién. Giira nhitng nam 1970 may tinh ca nhan tro
nén phd bién, mé hinh s6 PCTV mo dwoc lap dua
trén cac phuong trinh sai phan hiéru han, phuong
trinh vi phan. Mét s& phan mém lap md hinh sé
bCTV cua My, Uc, Nga, Nhat da duoc sa dung o
Viét Nam.

Qua trinh mo6 hinh héa bao gém nhiéu budc nhu
lap md hinh s& va chay mé hinh giai cac bai toan
thuan, nghich, dw bao... M hinh s la cdng cu manh
dé du tinh nudc chay vao mo vai khi toan b treong
mo ba chiéu dugc s6 hoa néu nhu mo cé hé thong
cong trinh quan trac mua, boc hoi, dong mat, muc
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nude ngdm, ap hyc, tinh tham, lugng nudc chay vao
mo hoat déng lién tuc nhiéu nam.

Phan nhém mé

Phan nhém mo rat quan trong khi lga chon
phuong thirc khai thac néi chung va thiét ké thao
kho, thoat nudc mo noi riéng. Viéc khai thac mo tuy
thudc rit lon vao vao 46 siing nudc mo hay d¢ phiec
tap v€ diéu kién dia chét thuy van. Vi dy, mo A ¢6
thé dua vao khai thac, con mo B phai sau nhiéu nam
nita moi c6 thé khai thac khi diéu kién kinh té& - ky
thuat cho phép khic phuc nhitng van dé phtic tap vé
dia chit thuy van mo.

BA cjp

Didu kién bién

cia mo hinh Didu kién va cac
théng sé BCTV
tdng chira nuéc

Hinh 1. M8 hinh s6 DCTV mé phéng diéu kién ti nhién.

Phan nhém moé theo dd siing nwéc

D6 sting mrdc mo xac dinh theo lugng nudc can
phai thao khd, bom thoat d€ khai thic quing va dam
bao dat da véch, try than quang c6 46 6n dinh cao
trong qua trinh khai thac, don vi tinh la m3/tan. Do
sing nudc mo phu thudc vao cac yéu té tu nhién
(lugng mua, bdc hoi, dia hinh, cac dong, khéi nudc
mit, thanh phin vd mirc d§ bdc 16 ctia déat da che
pht thAm nuoc yéu, ty 16 phan trim bé day dat da
chita din nuéc bi cac cong trinh khai dao xuyén cht
qua. Su thay déi tinh thdm nudc cua dat da theo
chiéu siu, kién tao cua vung va hinh dang dija hinh
chén vui ¢d... va cic yéu t6 nhan tao (bom thoat
nudc mo lau dai ha thdp muc nudc dudi dat lam
tang chiéu sdu thAdm cua nwoc mua, nuwdc mat; hoat
ddng khai thac mo lam dat da mo djch chuyén —
bién dang — mit v — sut lin gia tang leong nudc
mua, nirdc mat thdm xudng sau).

Phin nhom mo theo dg siing nwoc cua Stanislav Turer
(Ba Lan). Cac mo dugc phan thanh 2 nhém theo Iuu
luong nudc chay vao ma: 1) Mo cé diéu kién DCTV
don gian, dat da chira nudce kém, 6 luu lugng nurdce
chay vao mo dat tdi 600m?/gid; 2) Mo ¢é diéu kién
DCTV phtic tap, dat da chita nudc t6t, ¢ luu luong
nudc chay vao mo lon hon 600m?/gio.

Trong mdi nhém mo lai phén ra 2 phu nhém theo
dd sdu khai thac: a) Nhimg moé néng, dén khoang
100m, dé& khai thac 16 thién; b) Nhitng mo nam sau,
khai thac ham 6.

Trong mdi phu nhém mo lai chia ra thanh hang
tuy thudc vao vi tri phan bé cua da chira nudc so vdi
than qudng (trén vach, trong than quang, dudi try)
nhu sau: 1- Khéng ¢6 da chita nuoc; 2- Pa chira nudc
nim trén mo; 3- Da chita nudc nam trén va trong
than quing; 4- Da chira nudc nim trén va dudi than
quing; 5- Pa chita nudc nim trong va dudi than
quing; 6- D4 chita nuéc nam trong, trén va dudi
than quing. Phan loai mo cua Stanislav Turer phu
hop voi cac mo khai thac “kin”, tirc la nuwdc chay vao
mo 1a nudc dudi dat (nedc mua, nwdc mat khong
roi, chay trize ti€p vao mo).

Phin nhoém mo theo diéu kién dia chat thuy van

Mo 16 thién co diéu kien DCTV-DCCT don gidn la
mo ¢ ciu trac don gian, thanh phan thach hoc va
bé day 6n dinh, cac lop dat da ndm ngang hoic
thoai. Than khoang nidm khéng sau, xa cac dong
khdi nudc mat. Cac ting chira nudc cach ly véi
nhau. Lugng nudc chay vao mo khong lon, khong
¢6 nguy co buc nude. Dat da boc ¢6 tang chira nudc
day € 10m. p luc nudc dudi dat 1én tru via (than
khodng) < 30m. B& mo ciu tao chi1 yéu boi dat sét,
da ciang va ntra citng, it bj nit né, da carbonat bj
karst héa yéu.

Mo 16 thién co diéu kién DCTV-DCCT phirc tap la
mo c6 ciu triic tvong doi phitc tap, nhiéu l6p khong
on dinh vé thanh phan thach hoc va bé day nhung cé
quy luat nhat dinh. Thin khoang da dang, nam
twong d6i sdu va gin cic dong khoi nuwdc mét, ¢o
pha huy kién tao. C6 nhiéu tang chira nudc bé day
1on. Nudc trong cac tang c6 quan hé thuy lyc véi
nhau va v4di nudc mat. Lugng nudce chay vao mo
tirong d6i 1on. Co kha ning buc nudc. Dat da boc co
tang chita nuéc day 10+30m. Ap luc nude 1én tru via
(than khoang) 30+50m. C6 thé thao khé bing muong
thodt nuoc ty chay hodc giéng thu nudc. Bo mo cau
tao boi cat, san, cudi bd roi xen ké sét pha va sét, da
cimg va nira cing bi nitt né manh, c6 déi phong héa
day hodc cac 16p mém yéu, da bién chat bj vo nhau,
udn nép manh va da carbonat bj karst hda yéu, da
bién chit bi vo nhau, uén nép manh va da carbonat
bi karst héa manh.

Mo 1§ thién c6 diéu kién DCTV-DCCT rit phiec tap la
mo ¢6 cdu tric rat phic tap voi nhiu tang, 16p c6
thanh phén thach hoc va bé day bién ddi khong theo
quy luat. Than khoang ndm kha siu va phan b& gan
cac dong hodc khdi nirdc mit 1on. Nhiéu tang chira
nudc co quan hé thuy luc véi nhau va voi nwdc mit.
Luong nudc chay vao mo rat lén. Dat da boc c6 tang
chita nuéc day hon 30m. Ap luc nuoc lén tru via
(thdn khoang) I6n hon 50m. Bo mo cdu tao bdi cac
tram tich mém roi véi bé day lén, da cing va ntra
cimg bi nitt né, vo nhau rdt manh, da carbonat bi
karst hda rat manh.
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M¢é hidm 1o c6 diéu kién DCTV-DCCT don gidn la
mo cé ciu tric don gian, dat d4 ndm ngang hoic
thoai dudi goc déc nhé hon 25°. Thanh phan thach
hoc va bé day tuong d6i 6n dinh theo dién tich va
theo chiéu sfu. C6 thé cd nhimg udn nép don gian.
Khoéng co6 hoac co it dixt gdy gay anh huong trc tiép
d6i véi khai thac. Cac than khoang nam cao hon géc
xadm thuc dia phuong. Khong ¢d hodc c6 nhiing
dong va khoi nudec mat nhd. Nude dudi dat khong
¢6 quan hé thuy lyc vdi nude mat. Lugng nudce chay
vao cdng trinh khai thic khong lon. Diéu kién thio
kho mo dé dang. Dat da ¢ vach va try via (than
khoang) tuong d&i 6n dinh. Véi cac mé ndm dudi
gbc xam thye dia phuong trong tram tich mém, bo
roi khong chra nudce hodc chira nudc kém. Bé day
cac tang chira nurde nho hon 10m. Tri s6 ap luc nuoc
1én tru via 5-10m, cdc moé ndm trong da cirng va nura
cing it niet né, trong d4a carbonat bi karst hoa yéu, ¢6
ap lyc thuy tinh lén try via khong qua 50m.

Mo hiam 16 c6 diéu kién DCTV-DCCT phiec tap 1a mo
c6 cau tnic twong d6i phirc tap. Dat da co thé nim
nghiéng 25-45°. Thanh phan thach hoc va bé day
khéng 6n dinh theo dién tich va theo chiéu sau. C6
nhiéu nép udn phirc tap va dirt gay kién tao gy anh
huong truec tiép do6i voi khai thac. Than khoang da
dang va nim sau hon dudi géc xam thyc dia
phuong. C6 nhimg dong va khdi nudec mait 1on.
Nudc dudi dat co thé c6 quan hé thuy hrc voi nuoc
mat. Luong nuoc chay vao cong trinh khai thac lon.
Diéu kién thao khé mo kho khan. Dat da ¢ vach va
tru via (than khodng) kém 6n dinh. C6 mit cac hién
tugng dia chat déng luc gay tro ngai cho khai thac.
Thudc nhém mo nay con ké ca nhitng mé nim trong
tram tich mém, bd roi ¢ cac ting chira nwoc day
10+15m, tri s6 dp lyc thuy tinh 1én vach va try via
(than khoang) dén 20+30m, trong da cimg va nira
cing bi phong héa, nirt né manh, cé cac 16p kep yéu,
cling nhu trong da carbonat bi karst héa manh, hang
hdc karst dugc 13p day boi vat chat bo roi thir sinh,
trén mét bj phu boi cac thé dia chat tham nudc tot,
ap luc thuy tinh 1én tru via 50+100m.

Mo hdm 16 c6 diéu kign DCTV-DCCT rat phiec tap
la mo co cdu tric dia chit rdt phuc tap, dat da co
thé ndm déc hon 45°. Thanh phén thach hoc va bé
day bién d6i khong cd quy luat. C6 nhiéu nép udn
phirc tap lam cho thé nim dat da bi dao 16n va
nhiéu dit gdy hoac cac ddi pha huy kién tao gay
anh hudng trirc ti€p dén khai thac. Cac thin khoang
da dang va nidm rat sau duwdi goc xam thuc dia
phuong. Than khodng va d4 vay quanh bi siing
nuoc manh. Cé nhitng dong hodc khdi nudc mat
16n c6 quan hé thuy lyc voi nudc dudi dat. Lugng

nudc chay vao mo rat 1om. Cé nguy co buc nudc
vao cong trinh khai thac. Di€u kién khai thac mo rét
kho khan. Dat da cau tao vach va tru via (than
khoang) khong 6n dinh. Hién tugng dia chit dong
Iuc phat trién manh va da dang, gdy nhiéu trd ngai
cho khai thac. Thuéc vé nhom nay con co6 cac mo
nam trong trAdm tich mém, bo roi ¢6 nhi€u tang
chia nudc xen ké cac tang (l6p hodc thau kinh)
cach nudce. Bé day cac tdng chira nuedce 16n hon 15m,
tri s6 ap luc thuy tinh 1én vach va tru than khoang
Ién hon 30m. Trong da cimg va nira cung bi phong
héa nirt né manh liét chira nuwede, xen ké nhiéu lop yéu
va trong da carbonat bi karst héa rat manh véi ap luc
thuy tinh lén vach va tru than khoang lén hon tru
100m.

Nghién ciru ché doé dong chay pha huy

Hoat dong khai thac khoang san gom khai dao,
khoan n8 min, bdc xuc, van chuyén, d6 lap, v.v...
lam thay d6i bé mét dia hinh cling nhuw cdu truc dan,
chira nudc mit, nudc ngam trén dién tich hang tram,
hang ngan cdy sd vudng cling nhu tir bé mat dia
hinh tdi d§ sdu vai kilomet. Sy thay d6i cia moéi
treong dia chat trong cac khu vy khai thac mo lam
ché& d6 dong chay tir nhién chuyén sang ché d6 dong
chay pha huy, gay ra nhiéu sy ¢6. Ché& d¢ dong chay
pha huy chura dugce dau tu nghién ciru ¢ Viét Nam.

T két qua nghién cru ché dd dong chay pha
huy, cong tac phong chéng nudc duge quan tim diy
du, toan dién hon tir khau tham do danh gia tai
nguyén t6i khau thiét ké ky thuat. Tir khau mo via
xdy dung mo tdi khau dong cira mo.
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