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Khu mad than Ha Lam, Céng ty Cé phén Than Ha L&m - Vinacomin duoc khai thac bdng phuong phép

ham Io va 16 thién. Hién tai, cac khai trurong 16 thién da két thuc khai thac va co ban da duoc dé thai, san
I4p v&i cbt cao bé mét bai thai I6n hon hodc bang mirc théng thdy khu vire. Cong tac khai thac hdm 1o
phia dui bai thai van dang dién ra, qué trinh khai thac 1o cho 11-1.10 mdre -175/-180 khu Il via 11 dudi
bai thai via 14 canh T4y da xay ra sw cb xuét I6 nuéc vao 16 che, lam dnh hudng dén san xuét. Bai viét
nay trinh bay phuong phap xac dinh ngudn xuét 16 nuéc vao 16 cho, lam co sé dé xuét gidi phap néng

cao murc dé an tqén khi khai thac phén triv luong con lai. )
T khéa: xuat 16 nwéc, bai thai canh Tay, day moong, Iwu luong, vén téc, muc nuwéc, vung ntt né

dan nudrc, goc nirt tach.

1. DAT VAN PE

Hién nay, mét trong nhitng kho khan I&n nhéat
ctia Cong ty C6 phan Than Ha Lam - Vinacomin la
khai thac ham 16 chju anh huwéng cla nwéc tir cac
moong 16 thién da dwoc dd thai, san lap (moong
kin). Dac biét 13 via 11 nam dwéi moong 16 thién
Via 14 Canh Tay (ci) cia md than Nui Béo (do
Céng ty C6 phan Than Nui Béo khai thac). Day la
moong 16 thién (bai thai) c6 dung tich va kha nang
tich dong nuwéc 1&6n, lvu lwong nwéc tang/gidm
theo mua (tdng nhanh vé mua mwa). Trong khi d6,
Via 11 c6 chiéu day I6n, goc dbc thodi dén
nghiéng, dwoc quy hoach khai thac bang so d6
coéng nghé khai thac cot dai theo phuwong, khau Iép
tru ha tran thu hoi than ndéc, diéu khién da vach
bang pha hda toan phan; khoang cach tr cac 1o
cho dén day moong khéng Ién, trung binh tir 80 +
140 m. V&i diéu kién nhw trén, khi tién hanh khai
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thac co thé tao ra viing sap dd, nit né (chiéu cao
ving n&t né dan nwéc) phat trién 1én day moong
(khu vie tich tu nwéc trong bai thai), gay ra sw ¢
xuét 16 nwédc vao trong cac dudng |6 va khdng gian
khai thac. Lich st khai thac hdm 16 tai md Ha Lam
dwai bai thai (moong 16 thién dwoc db thai, san 1ap)
da nhiéu 1an xay ra xuét 16 nwéc tir dia tng vao
trong 16 cho, 1am gian doan san xuét va tiém an
nguy co méat an toan. Thuc té khai thac 16 cho 11-
1.10 mt&rc -175/-180 khu Il Via 11 nam dwdi bai
thai VVia 14 Canh Tay da xay ra hién twong xuét 16
nwéc vao 16 cho, cu thé: trong thoi gian dao 16
chuén bi va khai thac thuong ky dé qua buwéc gay
ban dau ctia da vach co ban, 16 chg’ hau nhu khéng
cé xuat 16 nwdc hodc véi lvu lwong nhd, anh
huwéng khéng I6n dén san xuét. Tuy nhién, khi &
cho khéu theo phuong duoc 39,0 m (qua budc
gay ban dau cla da vach co ban) da xay ra hién
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twong xuét 16 nudc tir nén 16 che' (nudc chay tir
Iuong pha hda vao khong gian 16 chg) tai cac gia
s6 01 + 29, véi tbng lwu lveng nwdc quan trac
dwoc tir 98 + 180 m3h. Doan 16 con lai tr gia sb
30 + 50 khong cé nuéc va toan tuyén 16 cho khu
viee mat gwong, néc 10 khd rdao. Ngay sau khi 16
cho xuét 16 nwéc, Cong ty da tam dirng khai thac,
dé xac dinh nguyén nhan dan dén sy cb nwéc chay
vao 16 (ngudn nwédc xuét 16 vao 16), nham dé xuét
gidi phap khai thac hop ly cho 16 chg 11-1.10 murc
-175/-180 khu Il Via 11 mé than Ha Lam.
2. DI LIEU VA PHUYONG PHAP NGHIEN CUU
Lo cho nam tryc tiép dwdi moong 16 thién va
bai thai Via 14 Canh Tay da két thic khai thac tw
nam 2022, khai trwdng 16 thién co chiéu dai
1.483 m, chiéu rong 1.015 m, twong (ng v&i dién
tich bé mat [én dén 115,7 ha; cbt cao két thuc khai
thac 16 thién tlr -23/-80 (cbt cao day moong 16
thién). Trong pham vi gi&i han bé& mat, 16 cho 11-
1.10 nam & vj tri co cdt cao day moong murc -50,
twong rng khodng cach tr cbt cao khai thac cla
|6 cho' dén day moong (bai thai Via 14 Canh Tay)
tr 140 + 154 m. Hién tai, moong [0 thién da dwoc
dd thai, san lap dén cbt cao mirc +30 (cbt cao bé
mat bai thai), ddm bao thoat nwédc mét bang
phwong phép tw chay, khéi lwong dat da dé thai
trong moong khoang 13 triéu m3. Cang tac san lap
moong |6 thién dwoc 4p dung phwong phap dé thai
theo chu vi, dd déc hwéng tam bai thai ttr 3 + 5%,
chiéu cao tdng < 50 m, géc déc swon ta luy to
30 + 35°. D4t da san lap moong duorc 13y tir cac
mé 16 thién va ham 16 trong khu vic cé kich c& hat
rat da dang, tr dang bui dén cac cuc/tang; san gat
bé& méat bang may gat; lu Ién bang chinh 6té db thai.
Giai phap san lap moong nhw trén c6 murc d6 lén
chat khéng cao, hinh thanh khoang tréng va khe
nirt trong bai thai, tao diéu kién cho nwdc mat tham
xudng va tich tu dwdi day bai thai, gay anh hwéng
cho qua trinh khai thac ham 1o phia dudi. Sau
nhirng trdn mwa, mot phan nwéc trén bé mat sé tw
thoat ra ngoai bai thai theo dd déc bé mét, phan
con lai s& thAm xudng bai thai va tich tu dwdi day
moong. Nwéc mat thdm xubng bai thai sé mang
theo manh vun va hat da thai cé kich thwéc nhd
xudng lap nhét vao khoang tréng trong bai thai, tao
ra vung bun héa dwéi day moong, gay anh hwéng
cho qua trinh khai thac ham 16 phia duwéi néu nhw
khong cé bién phap tng x& kip thoi véi nwdc mat.
Dé xac dinh mye nwéc (lwong nwée) tich dong
trong bai thai, tv ndm 2017 + 2020 Céng ty Cb
phan Than Ha LAm - Vinacomin da thi céng 05 16
khoan quan trdc nwéc trong bai thai Via 14 Canh
Tay. Céac 16 khoan quan tréc dwoc thi cong tai vj tri
sau nhat cla bai thai, cy thé: L6 khoan LK.QTHLO1
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khoan tai vi tri c6 cbt cao day moong mirc -60 va
cach 16 chg 11-1.10 khoang 1.054,8 m; L6 khoan
LK.QTHLO2 khoan tai vj tri cd cbt cao day moong
murc -80 va cach 16 chg 11-1.10 khoang 743,5 m;
L& khoan LK.QTHLO3 khoan tai vi tri c6 cbt cao day
moong mic -67 va cach 16 chg 11-1.10 khoang
332,8 m; L6 khoan LK.QTHLO4 khoan tai vj tri cd
cbt cao day moong murc -53 va cach 16 cho 11-1.10
khoang 681,9 m; L6 khoan LK.QTHLO6 tai vi tri co
cbt cao day moong murc -75 va cach 16 cho 11-1.10
khoang 1.044,4 m. Théng qua céac 16 khoan quan
trac, da xac dinh lweng nwéce trong bai thai duy tri
twong déi 6n dinh & muic -8,274, twong &ng VO
lwgng nwdc chlra trong bai thai 1én dén 3,0 triéu
m3 [1]. V& mua mwa, nuwéc trong bai thai tang
nhanh, do nwé'c mat thAm xuéng bai thai, lam muc
nwdc dang cao va dao dong & cbt cao -4,0. Khi
nguon nwdc mat bé cap cho bai thai khong dang
ké, mwc nwéc giam trong thoi gian ngan ve muec -
8,274 va duy tri on dinh.

Trong diéu kién nwéc mat nhw trén, cong tac
khai thac ham 16 dwéi bai thai Via 14 Canh Tay van
dang dién ra, bao gébm ca 16 cho 11-1.10 muc -
175/-180. L6 cho thudc khu Ill phan Nam cla Via
11, ndm cach day moong 16 thién Via 14 Canh Tay
t 140 + 154 m. Pham vi 10 cho kéo dai ti tuyén
thdm do dia chat IXa dén tuyén Xa vdi chiéu dai
theo phwong tir 175 + 250 m; theo hwéng dbc
trung binh 65,5 m. Khu vic 16 cho ¢ chiéu day
toan via tr 13,4 + 18,2 m, trung binh 16,0 m. Via
c6 cAu tao phtrc tap, trong via ton tai tr 5 + 12 Iép
kep, tdng chiéu day I16p da kep thay ddi tr 0,9 + 2,7
m, trung binh 1,7 m. Géc déc via thay doi tr 12 +
21°, trung binh 16°. Vach truc tiép chu yéu 1a bot
két co chiéu day t 5,2 + 21,5 m, trung binh 12,6
m. Vach co ban gém céac 16p cat két, san két c6
chiéu day tr 4,7 + 17,0 m, trung binh 8,3 m. Tru
truc tiép chu yéu l1a bot két co chiéu day t 2,9 +
11,9 m, trung binh 5,3 m, phia dwéi I&p bot két la
|&p cat két co chiéu day tir 1,3 + 19,6 m, trung binh
7,3 m. Lo cho dwoc chéng gilr bang 50 bo gia xich
thay lwe di ddng va bat dau khai thac thudng ky tw
ngay 21/8/2024. Céng tac khdu gwong bang khoan
nd min (KNM) tha cong, diéu khién da vach bang
pha héa toan phan, dén ca 2 ngay 07/11/2024 16
cho khau theo phwong dwoc khoang 39,0 m (con
lai 150 m s& dén ranh gi&i dirng khai thac) da xay
ra hién twong nuwéc to lubng pha hda chay vao
trong 16 cho tai cac gia tr s6 01 + 29 véi téng lwu
lwong tr 98 + 180 m3gi®d. Quan sat bang mat
thuwdng cho thay, nwéc chay vao 16 che khdng mau
(nwérc trong), khédng mui va vi. Chiéu dai doan 16
con lai twr gia s6 30 + 50 va toan tuyén 16 cho khu
vie mat gwong, néc 10 khé rao, khéng cd hién
twong xuét 16 nuéc. Ngay sau khi 10 chg xuat 10
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nudc, Cong ty da tam dirng khai thac 16 cho dé xac
dinh ngudn nwéc chay vao 10, tap trung thoat nuwéc
béng cach dao cup thoat nuwde tai khu vwee chan 16
chg; xay dwng dap ngan nwéc (ngan khdng gian 1o
cho v&i khu vye pha héa) doc theo doan 10 tr gia
s6 01 + 29, nhdm han ché nwéc tir ludng pha hda

chdy vao 16 cho, 1ap d&t 02 dworng dng ©225 thu
va dan nuwéc theo 16 ndi mirc -220/-215 (cup thoat
nwéc chan cho) xubng 16 thoat nwéc mirc -290/-
220, rbi chay vé 16 xuyén via mic -300, dén ham
bom dé& bom cuwdng blrc 1én mat bang mic +75
(Hinh 1).
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Thoi gian do

Hinh 2. Téng hop Iwu lweng nwéc chay vao 16 chor 11-1.10 (sau khi 16 cho khau hoan chinh theo
phwong dwoc 39 m)

Két qua tdng hop lwu lwgng nwdc chay vao 16
cho 11-1.10 tai Hinh 2 cho thay, trwdc khi 16 cho
khAu qua budc gay ban dau cla da vach co ban,
hau nhw khéng cé nwéc xuét 16 vao 16 cho hodc
v&i lwu lwgng nho (khoang 6,0 m3/h), anh hwdng
khéng I&n dén san xuét. Tuy nhién, sau khi 16 cho

n SO 1-2026

kh&u theo phuong duoc 39,0 m, lwgng nudc xuat
16 vao 16 cho tang d6t bién tir 6,0 m3/h 1&n dén 150
m3h (ngay 7/11/2024) trong mot thoi gian rat ngén
(khodng 7,0 gio). Lwu lwvgng nwéce trén duy tri trong
khoang thoi gian tir 3 + 4 ca san xuét roi tang dot
bién 1&én dén 180 m3/h (ngay 9/11/2024), sau dé lai
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¢6 xu hwéng gidm dan va duy tri & mae trén/dwdi
100 m3h. Téng lwu lwgng nwéc da thoat ra tir ngay
7/11/2024 dén hét ngay 12/5/2025 khodng 490
nghin m3, gay gian doan san xuét va anh huwéng
I&n dén ké hoach khai thac cta don vi. Dén nay,
mac du da dirng khai thac dé thwe hién thu rut cac
gia tai pham vi cé xuat 10 nwéc nhwng hién twong
nuwdc chay vao 1o cho van dang dién ra véi luu
lwong khodng 100 m3/h. Két qua quan trdc nwéc
chay vao trong |6 cho cho thay, dé duy tri dwoc luu
lwong nwéc xuét 16 vao 16 cho 1&n trong thoi gian
dai nhw trén, ving nirt né dan nwéc cia lo cho da
lién théng véi ddi twong chira nuwéc cé lwu lwong
I&n, kha nang tang tri nwéc cao. Trwdc thuwe trang
ctia 16 chg 11-1.10 mdrc -175/-180 khu Il Via 11,
can thiét phai xac dinh nguyén nhan xuét 16 nwéc
vao trong 16 che, lam co s& dé xuét cac giai phap
nang cao murc do an toan va hiéu qua khi khai thac
phan trir lwong con lai trong diéu kién 16 cho co
xuat 16 nwéc.
3. KET QUA VA THAO LUAN

Két qua tinh toan [1] da xac dinh trong diéu kién
16 chg’ 11-1.10 m&rc -175/-180 Via 11 buwéc sap do
cla da vach co ban tir 23,3 + 32,76 m. Thuc té 16
cho 11-1.10 da khai thac phan nira trén (1/2 chiéu
dai 10 chg phia trén) dwoc tir 30 + 39 m theo

phuong; ntra dudi (1/2 chiéu dai 16 cho phia dwéi)
tr 19 + 30 m theo phwong, tinh t&v thuwong khdi
diém cua 16 cho (theo tai liéu cap nhat hién trang
khu vic 16 chg 11-1.10). V&i khoang cach tién
guong nhw trén, vé co ban 16 cho' 11-1.10 d& khéu
qua budc sap dé ban diu clia da vach co ban. Qua
trinh sap dd da vach da gay ra su bién dang cla
|ép da trong dia tang phia trén 16 cho. Sw bién
dang c6 thé biéu hién & dang dich chuyén cac lép
dat da ma khong bi pha hiy, cling c6 thé & dang
nt né va duet gay. Trweong hop kich thwéc khoang
tréng da khai thac Ié'n, qua trinh dich chuyén c6 thé
phét trién 1&n bé mat dia hinh (vung ch&a nuwéc
trong bai thai). Thoi diém ban d4u, cac Iép da ndm
ngay trén via than bj pha huy, sau do xay ra s dich
chuyen clia cac lép da vach nam phia trén (dich
chuyén dia tAng) theo mic d6 phat trién cta qua
trinh khai thac (kich thwéc vung da khai thac).
Theo hwéng tlr khodng tréng da khai thac 1én phia
trén, dia tAng c6 thé phan chia thanh ba vung va
duoc dac trung voi mire d6 pha hay dat da khac
nhau, cu the vung sap db hon loan, vling nut né
va vung udn véng. Vi tri cac vung dich chuyén, bién
dang clia da vach khi khai thac 16 che dai, ap dung
gidi phap diéu khién da vach bang pha hda toan
phan (Hinh 3).
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Hinh 3. Cac vung dich chuyén bién dang khéi da phia trén khu vwc khai thac khi diéu khién da
vach bang pha héa toan phan

Tt phan tich trén c6 thé thay, khd nang dan
nwéc cla dia tang phia trén 16 cho 11-1.10 phu
thudc vao tham sb chiéu cao cla vung sap dd va
nirt né (chidu cao vung nirt né dan nwéce). Khi gia tri
nay 16n hon khoang cach tir cot cao khai thac dén
day moong, nwéec tiy trong bai thai thdm xudng dusi
dia tAng, rdi chay vao 16 cho. Trén co s& cac goc
nirt tach theo phwong via 8’ = 90°; géc nirt tach theo
huwéng déc 1én (y') va dbc xudng (B'), ¥ = B’ = 90° [1]
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do qua trinh khai thac 16 chg’ 11-1.10 tao ra (gi®i han
ving nit né dan nwéc theo dudng phuong va
hudng déc), nhém tac gia da xac dinh dwoc dién
tich viing n&t né dan nudc phat trién |én day moong
(bai thai Via 14 Canh Tay) la 3.767 m3 (Hinh 4). Bay
la phan dién tich (ving nut né dan nwéc) tiép xdc
truc tiép véi viing chira nwéc trong bai thai, tao diéu
kién cho nwéc thdm thau xudng dwdi dia tang phia
trén 16 cho.
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Hinh 4. Ban kinh viing anh hwéng do qua trinh khai thac 16 cho 11-1.10

V@i pham vi (ban kinh) vung nit né dan nwéc
nhw trén, lwong nwdc I6n nhat ¢ thé chay vao 16
cho xac dinh theo céng thirc clia Darcy (dinh luat
Darcy) nhw sau [2]:

Qumax= &:Ah, m3/h

Trong d6: Qmax - Lwu lwgng dong chay cla
nwédc qua vung nt né dan nwée do qua trinh khai
thac |6 cho tao ra phat trién 1én day moong, m3/h.

F - Dién tich ving n&t né dan nudc trén bé mét
day moong (xac dinh trén co s& cac goc nit tach
do qua trinh khai thac 16 chg 11-1.10 tao ra), F =
3.767 m?,

k - Hé s6 dan lwu cla nwéc trong dia tAng phia

BN so 1-2026

trén 16 cho’ 11-1.10 (l4y theo gia tri trung binh trong
bao cdo dia chat tham do khu mé than Ha Lam), k
=0,0468.

h+- Chiéu cao cdt nudc trong bai thai & pham
vi gi¢i han bé mét 16 cho (pham vi bai thai via 14
canh Tay cd cbt cao day bai thai mic -50), hy =
28,0 m.

L - Khodng cach tir day moong dén cét cao khai
thac cla 16 chg (tinh theo gia tri trung binh), L =
162,9 m.

Ah - Po chénh (chiéu cao) cot nuwéc tr mét
nwéc tinh dén cbt cao khai thac (tinh trong truéng
hop dia ting dat da phia trén 10 cho da chia
nwoc), Ah=hs+L =28 +162,9 =190,9 m.
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Thay s6: Quuay= "2 = 206,6 mh

Theo két qua tinh toan, lwgng nudc lon nhét to
bai thai via 14 canh Tay c6 thé chay xubng |6 cho
la 206,6 m3h. Tuy nhién, thuc té lwong nwéce Ion
nhéat xuat 16 vao 16 chg 1a 180 m3/h, sau d6 duy tri
dn dinh & mre trén/dwdi 100 m3/h. Viéc lwu lwong
thue té chdy vao 16 cho nhd hon so véi két qua tinh
toan la do théng thudng nwédce trong bai thai chira
nhidéu bun, dat va cac vat liéu min, khi nwéc chay
vao trong dia tdng mang theo vat liéu nay. Mot
phan vat liéu min I4p nhét vao khe nit va d6 réng
cta lop dat da dan nwéc, lam hep dién tich dan
nwéc. Ngoai ra, nwdc thAm xudng dia tAng sé van
dong theo hai hwéng, bao gébm: phwong thang
ding va phwong ngang. Trong do, cha yéu van
dong theo phuwong thang ding (chay xuong khu
vue 16 cho), mot phan nhé sé theo cac 16p dat da
dan nwéc va khe nit phan |&p gitra cac |op dat da
ra ngoai pham vi cta 16 cho (khéng chay vao khu
vuc 16 cho). T két qua tinh toan va phan tich trén,
c6 thé khang dinh ngudn nwéc chay vao 16 cho 11-
1.10 tr bai thai Via 14 Canh Tay. Pay la di twong
chra nwéc véi lwu lwong Ién nén bé cap thuwong
xuyén cho ving nit né dan nudc cda 16 cho, tao
ra sy c6 nwéc chay vao 16 cho voi lwu lvgng Ién
va duy tri twong déi dn dinh tir 98 + 180 md/h.

V&i lwu lwgng nwéce thue té chay vao trong 16
cho tir 98 + 180 m3¥h va dién tich vang nit né dan
nwéc (3.767 m?) do qua trinh khai thac 16 cho' tao
ra, van téc nwéc chay (thAm thau) xudng 16 cho
theo phwong thang dirng dwoc xac dinh theo cong
thire sau:

V= Q'°, m/h

Trong dé: Qe - Luu lvong nwéc thuc té chay
vao 16 chg, Qi = 98 + 180 m3/h;

F - Dién tich bé mat ving n&t né dan nuwéc do
qua trinh khai thac 16 che tao ra phat trién 1én day
moong, tao diéu kién cho nwdc tir bai thai tham
thau vao trong dia tang, rdi chay xudng 16 cho, F =
3.767 m?3,

- Trub’ng hop Qiemin = 98 m3h, twong ng:

_Qlcmln

F 3.767
- Trwong ho’p Q/cmax = 180 m%nh, twong ng:

QIcmax 180
V—T—m—o 048 m/h.

Nhuw vay, van téc nuwéc chay xubng 16 cho 11-
1.10 theo phwong thang ding (tinh t&» day moong
dén cbt cao khai thac cia 16 cho) dat tir V = 0,026
+ 0,048 m/h.

Dé c6 thém co s& dé khang dinh thém ngudn
xuét 16 vao trong 10 chg 11-1.10 tir bai thai Via 14
Cénh Tay, c6 thé thyc hién bd sung thém mot sb
thi nghiém sau: (i) Phwong phap dung chét chi thi
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mau tha xuéng bai thai. Theo phwong an nay, sau
khi tha chat chi thi mau xuéng bai thai, nwéc trong
bai thai sé chuyén sang trang thai mau séc cla
chét chi thi mau. Trwong hop nwée tir bai thai chay
xudng duwéi 16 cho cd thé nhan biét bang mat
thwdng théng qua mau séc cla chat chi thi mau
sau khi bi hoa tan trong nuoc; (i) Phuong phap
xac dinh nong dd mudi trong nwéc bang cach tha
mudi &n xudng bai thai. Theo phwong an nay, sé
thd mot lvgng mudi &n nhét dinh xudng bai thai,
nham tang nong do mu0| an trong nuwéc. Tién hanh
kiém tra ndng d6 mudi &n cla nwoc trong bai thai
va 16 cho (sau mot thoi gian tha mubi &n xubng bai
thai) dé so sanh ndng d6 muéi gitra cac mau nuwéc,
lam co s& xac dinh ngudn nwéc chay vao 16 cho;
(i) Phwong phap phan tich thanh phan héa hoc
clia mau nwdc chdy vao trong 16 cho va nudc tich
tu trong bai thai. Thong qua ham lwgng hoa hoc
cla cac mau nwédc dé xac dinh mdi twong quan
gitra nwéc xuat 16 vao 16 cho va trong bai thai Via
14 Canh Tay.

Cac phuwong phap trén da duoc mot sé mé than
ham 16 vung Quang Ninh ap dung dé xac dinh
ngudn nwéc chay vao trong 16. Két qué ap dung tai
cac méd cho thay, phwong phap (i) va (i) cé thé cho
két qua dang tin cay. Tuy nhién, moong 16 thién Via
14 Céanh Tay da dwoc db thai, san lap (moong kin),
nén viéc tiép xuc truc tiép véi nwdc trong bai thai
chi théng qua cac 16 khoan quan trac. Trong khi do,
lwong nwéc trong bai thai 1én dén 3,0 trieu m3 va
tap trung dwéi day bai thai, d& hoa tan vé&i lwong
nudc trén, khdi lwong chat chi thi mau hodc mudi
&n tha xubng bai thai théng qua céac 16 khoan quan
trdc (05 16 khoan) la rat I6n va khong kha thi. Hon
nira, cac 16 khoan ndm cach xa 16 cho (tlr 332,8 +
1.054,8 m), thoi gian dé& hoa tan va lan téa dén
pham vi viing nit né dan nwéc cia 16 che 11-1.10
I&n, ddng nghia v&i viéc phai tam ding khai thac
10 chg kéo dai, phat sinh cac chi phi thoat nuwéc,
cling cb,... dé duy tri khéng gian 16 cho. Dé khac
phuc van dé trén, tai trung tdm vung nit né dan
nuwéc cla 1o cho & day moong, khoan bd sung 01
16 khoan tlr b& mat bai thai xubng cbt cao -40,
twong ng véi chiéu dai 16 khoan khoang 70,7m;
dudng kinh 16 khoan D93 mm (két ciu 16 khoan
thwe hién twong tw nhw 16 khoan quan trac hién cé
clia md). Théng qua 16 khoan nay, thuc hién tha
truc tiép chat chi thi mau hodc mudi an xubéng dudi
bai thai, khi dé chat chi thi mau va mubi &n thAm
trc ti€p xudng dia tang rdi chay vao 16 che' (han
ché thdm theo phwong ngang), cho phép giam khoi
lwong chat chi thi mau hodc mudi an, rat ngan thoi
gian thyc hién giai phap. Dy kién vi tri 16 khoan bd
sung dé thuc hién thi nghiém (Hinh 4 va Hinh 5).
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Hinh 5. Méi twong quan giira 16 cho’ 11-1.10 muirc -175/-180 via 11 va ving chira nwéc
trong bai thai Via 14 Canh Tay

Ngoai phuc vu cdng tac xac dinh ngudn nuéc
xuét 16 vao 16 cho 11-1.10, 16 khoan bd sung nay
con duoc st dung dé quan trc nwéc trong bai thai
khi khai thac 16 chg 11-1.10 va toan bd khu mé Ha
Lam, nham xac dinh dién bién mwe nwéc trong bai
thai, tir d6 dé xuét giai phap tng xtr kip thoi voi
nwdc mat va nwdc ngam trong khu vuce, cu thé
cach thire thuc hién tirng gidi phap dé xuat nhuw
sau:

3.1. Phwong phdp dung chat chi thi mau tha
xudng bai thai (chat chi thi mau rhodamin - mau
xanh)

Dé c6 thé nhan biét bang mat thuwong thong
qua mau sac, st dung loai chat chi thi mau
rhodamin (c6 mau xanh). Pdng thoi, d& dam bao
chét chi thi mau sau khi hoa tan véi nuéc trong bai
thai, thAm qua dia tAng khu vwc, réi chay xudng 16
chg khéng bi bay mau (nwéc cé mau xanh nhw
chét chi thi mau), pha loang chét chi thi mau voi
nudc theo i 1&: 100g chat rhodamin véi 100 lit
nudc (fi1é 1:1). Theo ti 1& nhw trén, khdi lwong chat
chi thi mau can thiét tha xubng bai thai nhu sau:

- Khéi luong chét chi thi mau cho mét lan tha
xuéng 16 khoan: 16 khoan st dung dé tha chét chi thi
mau cé chiéu dai 70,7 m; dwong kinh 16 khoan 93
mm:; chiéu cao cdt nuwéc trong 16 khoan 28,0 m. Khi
do, lwong nwdc chiva trong 16 khoan dwoc xac dinh
theo cong thirc:

Qi = Sik x Hi, m3

Trong d6, Hik - Chiéu cao cot nwdc trong 16
khoan, Hi = 28,0 m.

Sk - Dién tich cla 16 khoan dé tha chat chi thi
X 2 X 2
mau, S =" =222 = 0,008 m?

d - Pudng kinh 16 khoan dé tha chat chi thi

(N SO 1-2026

mau, d =93 (mm) = 0,093 m.

Thay s6:  Qk=0,0068 x 28,0 ~ 0,19 m®= 190
lit

DPé hoa 190 it nwéc trong 16 khoan voi chat chi
thi mau theo ti 1é 1:1, khdi lwgng chat chi thi mau

cho mét 1an tha xudng 16 khoan la: 19?;;00 =190 g

- Khéi luong chét chi thi mau can thiét tha
xubng béi thadi dé dam bdo lan téa hét dién tich
vung niit né dan nuwéc do qué trinh khai thac 1o cho
11-1.10 tao ra (theo phuwong dimg va ngang xung
quanh 16 khoan): cac goc nit tach trong dia tang
do qua trinh khai thac 16 cho 11-1.10 tao ra bang
90° (theo dwérng phuong va huéng dbc), nén dién
tich vung nit né dan nuwdc trén day moong va phia
trén 10 cho la nhw nhau. Nhw vay, theo phwong
thdng dirng (chidu sau khai thac), ving nirt né dan
nwéc cla o che tao ra c6 dang hinh lang tru dirng,
voi dién tich mat trén va dudi l1a F = 3.767 m2. Gia
st nwdc ti bai thai thAm déu trén dién tich vang
nit né dan nwéc & day moong xubng dudi dia
tang, khi do cling c6 thé coi dbi twong chira nwéc
trén bé mét cha 16 cho ciing ¢ dang hinh lang tru
dirng v&i chiéu cao 28,0 m (chiéu cao cot nwdc) va
thé tich nwéc trong pham vi dién tich vang nit né
dan nwédc dwoc xac dinh theo cdng thire:

Vi =F x hq Xkbt, m3

Trong d6: F - Dién tich tiét dién cia vung nit
né dan nwéc, F = 3.767 m?;

h+- Chiéu cao cot nwéc trong 16 khoan (chiéu
cao hinh lang try), hy = 28,0 m;

kot - Hé sb 16 réng trong bai thai Via 14 Canh
Tay [2], ket = 0,137.

Thay s6: Vi = 3.767 x 28,0 x 0,137 ~ 14.450
(m3) = 14.450.000 lit
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Véi luu lwgng nwde nhw trén, khéi lvgng chét chi
thi mau can thiét phai tha xudng bai thai dé hoa tan voi

NUGG theo i1 1:1 la: 2022 =14.450,000 gam

=14 45 tn.

Toan b 14,45 tan chét chi thi mau sé dwoc tha
xubng bai thai théng qua 01 16 khoan, twong &ng vé&i
s6 lan thd chat chi thi mau xudng 16 khoan la:

14.450.000 N
90 =76.053 lan.

Gia s trong qua trinh thd chat chi thi mau
xudng 16 khoan c6 sw hé tro' cta thiét b khuay tron
dé& hoa tan chét chi thi mau véi nwéc, thoi gian dé
hoa tan va lan téa hét lwong chat chi thi mau cho
moét dot tha (190g) khodng 1 phat = 0,017 gi& (co
thé I&n hon), twong ng thdi gian dé lan téa (thoi
gian thuc hién 76.053 lan tha chi thi mau) toan bd
dién tich 3.767m? theo phwong ngang va ding la:

76.053x0,017 .
a0 1,8 thang.

- Thoi gian t6i da dé dung dich chét chi thi mau
c6 thé chay tr bai thai xudng dwéi 16 chg 11-1.10
dwoc xac dinh theo cbng thirc:

T= pyRETmy thang

Trong d6, T - Thoi gian dé& dung dich chét chi
thi mau théam xudng 16 cho, thang.

V - Van tbc nwédc chay trong dia tang phia trén
16 cho 11-1.10 (theo phwong thadng ding), V =
0,026 + 0,048 m/h.

24 - Sb gio lam viéc trong mot ngay (lam viéc
lién tuc 3 ca/ngay), (gio).

30 - S6 ngay lam viéc trong mét thang, (ngay).

Thay sb: T =47 +8,7 thang.

Theo két qua tinh toan trén, trwong hop ngay
sau khi chéat chi thi mau dwoc tha xubng 16 khoan
va hoa tan v&i nuéc, dung dich bat dau thadm
xudng dia tAng khu vuc, thdi gian nhé nhat dé hoan
thanh thi nghiém tr 4,7 + 8,7 thang. Tuy nhién, khi
tinh thém thoi gian dé khoan hoan chinh mét 16
khoan c6 chiéu dai 70,7 m, dwéng kinh 93 mm (dw
kién khoang 0,3 thang) va thoi gian dé chét chi thi
mau lan téa trong bai thai 1,8 thang, thoi gian dé
hoan thién thi nghiém I&n hon rat nhiéu, tir 6,8 +
10,8 thang. Bay cung la th&i gian phai tam ding 16
cho dé cho két qua quan tric.

3.2. Phuwong phép xac dinh néng dé muéi trong
nwéc (thd mudi an NaCl xudng bai thai)

Dé thyc hién gidi phap nay, cling can phai
khoan bd sung thém 01 16 khoan (c6 chiéu dai 16
khoan 70,7 m, dwong kinh 93 mm) & trung tam vung
nit né dan nwéc do qua trinh khai thac 16 cho 11-
1.10 tao ra (Hinh 5). Trinh tw cac buéc dé thuc hién
phwong phap nay twong tw nhw trwdng hop tha
chat chi thi mau xubng bai thai. Tuy nhién, trwdc khi
tha mudi &n xudng bai thai, tién hanh ldy mau nudc
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& trong bai thai va nwéc chay vao 16 cho 11-1.10 dé
thuc hién thi nghiém xac dinh néng do6 mudi tw nhién
trong nwéc (khu md gan véi bién nén co thé trong
nudc cd ham lwong mudi). Sau khi xac dinh xong
ham lwong mubi tw nhién trong nuwéc (o thé cd
hoac khéng), tién hanh tha mudi &n NaCl xudng béi
thai thong qua 16 khoan b sung (& trung tam vung
nit né dan nudce). De dung dich mudi an sau khi
thdm qua dia ting xubng phia dwéi 16 che' van co
thé nhan biét dwoc thong qua thi nghiém mau nuwéc,
khdi lwgng mudi &n NaCl tha xudng béi thai sau khi
hoa tan v&i nwéc phai tao dwgc dung dich mudi co
ndéng dd 3%, cu thé nhw sau:

- Khéi lwgng mudi &n NaCl cho mét lan tha
xudng 16 khoan d& dam bao dung dich yéu cau
(khéi lwvgng mudi hoa tan véi 190 lit trong 16 khoan)

L.190x3
I8 =57 kg.

- Khoi lvgng mudi an NaCl can thiét tha xudng
bai thai dé hoa tan v&i 14.450.000 lit nwéc la:

14.450.000%3 _
HAELTE = 433,500 kg.

- S6 1an tha mubi an NaCl xubng 16 khoan dé
hoa tan hét 433.500 kg muéi la: == 5°°- 76.053

lan.

Nhuw vay, gidi phap thd mudi &n co sb 1an phai
thwe hién (sb 1an thd mudi qua 16 khoan) twong tw
nhw gidi phap tha chat chi thi mau. Gia st trong
qua trinh tha mudi cé st dung thiét bi khudy tron,
nhdm mudi tan trong nwéc nhanh nhét co thé va
thdi gian dé hoa tan, lan téa hét lwong mudi &n
NaCl cho mét dot tha (5,7kg) khoang 1 phut =
0,017 gi®v, thoi gian dé thwe hién giai phap tha muébi
an NaCl twong tw thoi gian tha chi thi mau (thoi
gian dé thyc hién hai phwong phap nhw nhau).

Giai phap thad mudi an NaCl da dwoc thuc hién
tai 16 cho co gidi héa 11-8-2 (16 cho chéng gilr bang
gian Vinaalta) trwdc day tai mé than Vang Danh.
Trong qua trinh khai thac da c6 nwédc chdy vao
trong 10 chg v&i lwu lwgng tr 20 + 40m3/h (thang
7/2009), d6t bién co thoi diém lén dén 76 m3h.
Phia trén bé mat dia hinh cta |6 cho cé sudi B chay
qua (doan chay qua 16 cho) bi mat dong chay. bé
xac dinh nguén nwéc chay vao 16 cho 11-8-2, luc
10h ngay 4/7/2009 tién hanh tha mudi tai sudi B,
dén 16h50 nong dd mudi bat dau tang 1&én gép 2 2
lan 0,0067% (ndng dé NaCl truwoc khi tha mudi
0,003%), ndng dd mudi tiép tuc duy tri dén 10h
ngay 5/7/2009 sau d6 gidam dan.

3.3. Phwong phdp phéan tich thanh phan hoa
hoc mau nuwéc

_ Phuong phap nay dugc thyre hién bang cach lay
mau nuwoc trong béi thai va nudc chay vao trong 10
cho 11-1.10 dé thi nghiém xac dinh thanh phan hoéa
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hoc trong tung méu nwéc. Trwong hop thanh phan
hoéa hoc ctia hai mau nwoc (¢ trong bai thai va 10
chg) cd tinh twong ddng vé cac chi so, c6 thé khdng
dinh ngudn nuwéc chay vao trong 16 cho 1a tiy bai thai
Via 14 Canh Tay. Nguoc lai, khac nhau vé chi sb
thanh phan hoéa hoc, cé thé ngudn nwéc chay vao
trong 16 cho' khéng c6 méi lién hé véi nwde trong bai
thai. Tuy nhién, cac 16 khoan quan trdc nuwéc trong
bai thai hién cd nam cach xa 16 cho tir 332,8 +
1.054,8 m (l&y mau nuwéc trong 16 khoan dé thi
nghiém), khi nuwéc van dong tr cac |16 khoan vé khu
vire 16 cho c6 thé bi thay ddi vé& chi sé thanh phan
héa hoc, do nwéc bi loc qua tang dat da thai hodc
nudc & cac 16 khoan khong lién théng voi nuwéc &
khu vuc bai thai chay xudng 16 cho. Khi do, két qua
thi nghiém c6 do chinh xac khéng cao. Do vay, dé
gidm truong thAm nuwéc theo phucyng ngang qua
dai, lam thay di thanh phan héa hoc ctia nuwéc, tién
hanh khoan b sung thém 01 16 khoan cé chiéu dai
70,7 m, duwong kinh 93 mm & trung tam vang nit né
dan (twong tw nhw giai phap tha chi thi mau va mubi
&n NaCl). Sau do, tién hanh ldy mau nwéc trong 16
khoan phia trén 16 cho (trong bai thai) va & 16 cho' dé
thuwe hién thi nghiém, kiém tra chi s6 thanh phan héa
hoc trong tirng mau nuéc.

Phwong phap phan tich thanh phan héa hoc
mau nwdc co Cac cong doan thuc hién twong doi
don gian, chi phi thap va cho két qua dang tin cay.
Dé nang cao murc d tin cay cla giai phap, c6 thé
thuc hién thi nghiém nhiéu mau nuéc & cac vi tri
khac nhau trong 10 cho, nhdm so sanh véi mau
nuwéc lay trong 16 khoan bd sung. Giai phap nay
cting da dwgc Cong ty C6 phan Than Ha Lam -
Vinacomin thwc hién dé xac dinh nguon nwédc chay
vao trong cac 16 chg LC 1.8; LC 1.9; 16 thdng gid
LC 1.10; LC 1.10 va cho két qua tin cay cao [1].

Két qua phan tich, danh gia cac gidi phap bd
sung xac dinh nguon xuét 16 nwéc vao trong 16 chg
11-1.10 cho thay, dé thyc hién theo giai phap tha
chi thi mau ho&c mubi an can thiét phai khoan bb
sung thém 01 16 khoan c6 chiéu dai 70,7 m, dwong

TAI LIEU THAM KHAO:

kinh 93 mm, twong (ng v&i thoi gian thi cong 16
khoan khoang 0,3 thang va chi phi khoan khoang
450 triéu dong. Ddng thoi, thoi gian dé tha lién tuc
bang thli cong hét khdi lwgng chat chi thi mau hoac
mudi &n theo yéu cau khoang 1,8 thang, thoi gian
dé ~dung dich chat chi thi mau hodc mubi chay
xudng 16 cho tr 4,7 + 8,7 thang. Céac giai phap trén
c6 thé cho két qua véi mire d6 tin cay cao, nhung
thoi gian tam dirng khai thac 16 cho dai, kéo theo
chi phi cling ¢b, duy tri 16 cho tang va tiém &n nhiéu
nguy co mat an toan. Déi véi phwong phap phan
tich thanh phan héa hoc mau nwéc, dé nang cao
murc dd chinh xac ctia két qua thi nghiém, van thuc
hién khoan bd sung thém 01 16 khoan nhw cac giai
phap khac. Tuy nhién, gidi phap nay cé cac cong
doan thuwc hién don gidn, chi phi th4p va cho két qua
c6 thé tin cay, khéng phai tam dirng khai thac 16 cho
dé cho két qua thi nghiém.

4. KET LUAN

Bai bao da tién hanh phan tich, danh gia va xac
dinh nguén nuwéc chay vao 16 chg 11-1.10 tir bai
thai Via 14 Canh Tay. Tuy nhién, dé nang cao hon
niba mirc do tin cay co thé thwc hién mot trong
nhirng thi nghiém xac dinh nguén xuét 16 nwéc vao
trong 16 ch, cu thé: (i) Phuong phap dung chét chi
thi mau tha xuong bai thai; (ii) Phwong phap xac
dinh nong dd muébi trong nwéc bang cach tha mubdi
an xuong béi thai; (|||) Phu0’ng phap phéan tich
thanh phan héa hoc clia mau nuéc chay vao trong
6 cho va nuwdc tich tu trong bai thai. M&i mot
phwong phap, nhém tac gia da trinh bay phwong
phap luan, cling nhw trinh tw cac budc thwe hién
nén cac giai phap cé mic dg tin cay cao, cb thé
lam tai lieu tham khado cho cac mé than ham o
ving Quéng Ninh néi chung va mé than Ha Lam
ndi riéng trién khai vao trong thuc t& san xuét nham
kiém soat mirc dd anh hwéng cla déi twong chira
nuwdc trén bé mat dén qua trinh khai thac ham 1o
phia duwéi O
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ABSTRACT

The Ha Lam Coal Mine, operated by Ha Lam Coal Joint Stock Company — Vinacomin, has been
exploited using both open-pit and underground mining methods. After the completion of surface mining,
the spoil dumps have been reclaimed and graded to elevations equal to or higher than the regional
drainage level. During underground extraction at longwall face 11-1.10 (level —=175/-180) in Zone Il of
Seam 11, located beneath the waste dump of Seam 14 in the western field, a sudden water inrush
occurred, disrupting production activities. This study investigates the source of the inflowing water through
hydrogeological analysis and field data interpretation. The results reveal a potential hydraulic connection
between the overlying spoil dump and the underlying coal seam, which led to the incident. Based on these
findings, technical measures are proposed to prevent similar events and to improve the safety and stability
of mining operations in the remaining reserves.

Keywords: water inrush, western dump area, pit bottom, flow rate, flow velocity, water level, water-
bearing fracture zone, fracture-separation angle.

@ Vietnam Mining Science and Technology Association

Website: https://tapchi.hoimovietnam.vn SO 1-2026



