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NGHIEN CUU XAC PINH PHUONG AN THOAT NUOC MO THAN TRANG
BACH, PONG TRIEU, QUANG NINH PHUC VU PHAT TRIEN BEN VUNG

Tran Quang Tuin
Truong Dai hoc Mo - Dia chat
Tac gia chiu trach nhiém: tranquangtuan@humg.edu.vn

Toém tit

Cian ¢t vao nhu ciu mo rong, nang cong suét khai thac khu vuc M6 than Trang Bach, TX.
Pong Triéu, tinh Quang Ninh, phuc vu khai thac an toan va phat trién bén vitng, nghién ciru nay
da tinh toan lwong nudc chay vao mo va dé xuit phuong an thoat nude ap dung cho mo than nay.
Luu luong nudc chay vao khai trudng mé 16n va dot ngot tir nhiéu ngudn nhu nude ngam, nude
mit va nude bd cdp trong qua trinh khai thac, dan dén viéc can phai co cac phuong an thoat nudce
hop 1y cho mo. Két qua nghién ciru cho thay luu lwong nude 16n nhét chay vao mé téi mirc khai
thac -150 m 12 Quax = 3451 m>/h tlr cac nguén khéac nhau (vi duy, nudc ngém: 1915 m’/h va nudc
bd cap: 1536 m’/h). Tir hién trang thoat nude va luong nude chdy vao moé 16n nhét tinh toan
duoc, nghién ciru da dé xuét giai phap thoat nudc trén bé mit dja hinh, mit bang sin cong nghiép
va thoat nuéc trong ham 10. Nhing giai phap thoat nuéc nay dua ra nham dam bao an toan cho
ngudi va thiét bi trong cong tac khai thac ham 16 ¢ thoi diém hién tai va twong lai ctia mo.

Tir khoa: thodt nuoc mo, luu lwong nuoc; khai thac than, nwoc mat; nuwoc duoi dat.

1. bat van dé

Hién nay, khai thac cac mo than xuong sau da tang cuong hi¢u qua trong viéc tan thu cac
ngudn tai nguyén khoang san. Tuy nhién, ton tai nhitng nguy hiém cho con nguoi va cong trinh
do nhiéu nguyén nhan gay ra. Mot trong nhimg nguyén nhan 1 nude tir cac ngudn nude mua,
nude mit va nude dudi dat s& chay vao trong cic cong trinh khai thac mo (Hoang Kim Phung,
2002). Tai vung md Quang Ninh, trdn mua lich su dién ra vao thang 8 nam 2015, v4i lugng mua
16n, dai ngay, luu lugng nude 16n, nudc tham tir bé mit dia hinh qua cac khe ntt duoc hinh
thanh do danh huong cua khai thac. Luu lugng nude 16n, dot ngdt 1lam cho hé théng bom khong
dam bao ning luc thoat nudc dan téi mot sé cong ty than ham 10 tai Quang Ninh bi ngap mo (vi
du mo than Mong Duong).

Trong nhiing nam t61, M6 than Trang Bach thugc Cong ty than U6ng Bi - TKV, can mo rong va
nang cong sudt cia cac khu khai thac. Vi vay, Van de dam bao an toan cho ngudi va thiét bi trong
cong tac khai thac than ham 10 tai mo than nay 1a rat can thiét. Do d6, nghién ctru nay dugc thyuc hién
dua trén co so thiét ké ky thuat cuia Cong ty than Udng Bi - TKV, do Cong ty C6 phan Tu van dau tu
mo va cong nghi¢p - TKV thanh 1ap (Cong ty than Udng Bi, 2020). Tai mé than nay, khi khai thac
dudi muc nudc ngz‘im thi doi hoi can co cac bién phap thoat nude cho mo, dic biét l1a cong tac thoat
nudc trong mua mua bao. Nghién ctru nay da tinh toan dy bao luu lugng nude chdy vao mo téi mirc
-150 m cho Mo than Trang Bach. Sau d6, nghién ctru dé lap phuong an thoat nudc cho mo than nay
nham phuc vu cho cong tac 14p phuong an thiét k& ham bom phu va lap dit duong 6ng bom b sung
phuc vu phat trién bén viing hién tai va trong tuong lai cho khu mo.

2. Vung nghién ciru

Vung nghién ctru 1a Mo than Trang Bach, nam trén dia ban cac xi Hé)ng Thai Pong,
Hong Thai Tay va xa Hoang Qué thudc TX. Pong Triéu, tinh Quang Ninh, v6i dién tich mo 1a
26,2 km®. M6 Trang Bach nim ¢ phia Pong mé than Mao Khé va c¢6 hai dang dia hinh kha rd
rét: dia hinh d6i nui thap gébm cac d6i chay doc phia Bic dudong qudc 16 18A tir Mao Khé dén
Ubng Bi ¢6 do cao tir 20 dén 40 m. Pia hinh nti cao gdm cac day nui chinh sip xép theo hudng
vi tuyén hoic & vi tuyén, dinh cao nhét 1a +554 m, suon ndi c6 d6 ddc tir 30° dén 40° va thuong
bi chia cat boi dong sudi co huéng gan Bic - Nam.
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Vé dac diém thay van, nudc mat trong khu mo dugc luu thoéng va tang trir chu yéu & cac
song, sudi trong khu vuc. Cac sudi nay déu co huéng dong chay chu yeu tir Bic t6i Nam va do ra
bién. Co cac sudi 16n 1a subi Trang Bach va sudi Yén Dudng, cac hd 16n 13 hd Khe Uom, Yén
Trung va No1 Hoang.

Vé dic diém dia chét thiy van, trong vung nghién ciru ¢6 cac thanh tao chia nude sau: (1)
Nuéc trong tram tich D¢ tir: chii yéu phan b hau khap khu mo, chiéu day tram tich bién doi 16n,
trén cac suon nai ¢ chiéu day tur 1,5 dén 5,0 m; & cac thung ling, ven sudi chiéu day tir 5,0 dén
10 m; dac bi¢t ¢ vung dong bang canh nam chiéu day 1én dén 30 m hodc 16n hon. Nhin chung,
phtc hé chtra nude trong tram tich Pé tir thudc loai nghéo nude; (2) Nude trong ting chira than
(Tsn-r)hg dugc chia thanh 3 phu tang: (a) Nudc trong tram tich (Tsn-r)’hg: Chiéu day khoang
500 m bao gém cac 16p da hat thd, c6 cac 16p min ndm xen k&; (b) Nudc trong tang (Tsn-r)’hg:
nam tiép xtic v6i tang (Tsn-r)'hg chidu day khoang 1266 m, chtra 50 via than dat gi4 tri cong
nghiép; (c) Nudc trong tang (Tsn-r)'hg: 14 ting chira nudc nim dudi cing hé chira nudc tram tich
h¢ Triat - thong thuong béac Nori - bac Reti Hon Gai, chidu day tong cong khoang 600 m; 3)
Nudc trong dut gay: Hau hét, cac dut gy déu nam vé phia Nam khu mo, trir dut giy F.3 nam
phia Bac Dat da trong cac d6i pha hity gdbm bot két, da sét, sét than va cac manh vun cat két, san
két nam hdn don. Mit khéac, cac nghién clru trude da tién hanh khoan thi nghiém céc 16 khoan
trong dut gay (LK.8A ¢6 Qmax= 0,235 /s, Ky = 0,00749 m/ngay va LK537-T.X" ¢6 hé s6 tham
bién ddi tir 0,017 - 0,731 m/ngay). Piéu d6 chung t6 kha ning chtra nudc trong cac dut giy rat
kém. Tram tich chira than bao gém cac loai da san két, cat két, bot két, sét két, da sét va cac via
than. Cac 16p san két phan bd chu yeu tir vach V1(36) trd 1én, chidu day 16p thay d6i tir mong
dén trung binh. Ttr try V1(36) tré xudng, san ket thuong c6 chiéu day mong, ndm xen k& cac 16p
cat két hat trung dén hat tho. Cat két bao gom céc loai tir hat min dén hat tho. Cac khe nut
thuong phat trién theo phuong, d6 ho ciia khe niit nho, trong cac khe nirt thuong c6 oxit sit hodc
thach cao. Bot két gdm hat min va hat tho, thanh phan chinh 14 thach anh, silic, sét, xi mang. Cac
16p bot két, cat két hat nho. Chiéu day bién ddi kha manh. P4 thudc loai dd mém yéu rat d& v
theo mat 16p chung thuong bi sdp 16 ngay khi khai thac than. Cac 16p da sét it c6 kha nang chira
nudce hodc thim nude.

TR

Hinh 1. Vi tri M6 than Trang Bach, TX. Péng Triéu, Quang Ninh.
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3. Co sé thue tién va phwong phap nghién ciru
3.1. Khio sit thure dia vé hién trang hé théng thosit muwde

Hién nay, Mo than Trang Bach thoat nudc theo 2 phuong phép 1a thoat nude tu chay va thoat
nudc cudng buc. Ddi voi thoat nude tu chay, nudc dudi dét tr cac duodng 16 xuyén via, doc via va
cac mat b?mg & cac mure khai thac khac nhau duoc dan vé ham tram bom chinh murc -150 m bfing
cac hé thong cong bé téng va ranh thoat nude. Di véi thoat nude cudng birc, nude duoc bom tir
mirc -150 1én mit bang san cong nghiép +30. Tai day, nudc duge gom vé hé thdng ranh thoat nudc
chinh va chay ra bé ling xir Iy nudc thai méi trudng va thoat ra sudi. T6 hop thiét bj bom chinh
gém 7 bom nudc loai MD-720-60%4, trong dé cé 3 bom hoat dong, 3 du phong va 1 stra chira.

3.2. Phurong phap tinh todn lwong nuwdce chiy vao mo Trang Bach

Qua khao sat thyc dia va danh gia cac tai liéu thu thdp, tac gia nhan thdy rang, nudc chay vao
cong trinh khai thac mo Trang Bach bao gom cac yéu td nudc ngdm, nudc mit va nude bo cap.
Tuy nhién, nuéc mat 1a nguéon nudc mua chay tran trén mat mo do khai thac ham 10 va duogc
thoat di. Nhu véy, luu luong nudc chay vao mé 16n nhit (Quax) bang tong luu luong nude chay
vao trong mua mua (Qng mua) va luu luong b cap (Qbe).

a. Déi véi nude ngcfm (Ong)
Dé tinh lugng nudce ngam chay vao mo, nghién ctru ndy di ap dung phuong phép giai tich
(phuong phap “giéng 16n”) cta J. Dupuit (Hoang Kim Phuyng, 2002; Cashman et al., 2020) va
duoc xac dinh nhu sau:
1,366XK X (2H-M)XM
Qne=Qu = 1g(R+19)-lgTo

(m’/ngay) (1)
Trong do:

Kwp: HE s thAm trung binh cua céc 16p dat da chira nude, Ky, =0,0393 (m/ngay);

H: Chiéu cao cdt nudce thao kho;

M: Chiéu day dat da chtra nudc, dugce tinh bang 60% chiéu day dia ting;

R: Ban kinh anh huong, R = 2SvH X K trong d6 S = H (m); 2)
ro: Ban kinh khu khai thac, ro= \/é (m); 3)

F: Dién tich khai truong mo, F = 3102504 m?;
Z: Cao d6 muc nudce tinh, Z = +160 m.
Can ctr theo dy an dau tu mé rong nang coéng suat mo Trang Bach (Cong ty than Uong Bi -
TKYV, 2020), dé tinh luu lugng nude chdy vao mé thi mot s6 thong s6 dia chat thiy van dugc xac
dinh nhu sau:

Chiéu giéy (M) cua dat da chura nude duoc )geic dinh tur mét cit dia chit va mat cit dia chat
thiy van cat qua cac khu khai thac, M = 60% chieu day dia téng

Hé s6 bién ddi luu luong (Kot) dugc tinh trén co so ty sd chénh léch gitta Qmax thang 16n nhét
va Qmin thing nho nhét theo két qua quan tric ctia mé va hé s nay 1ay trung binh 1a 3.

Luu lugng nude ngam chay vao m6 mua kho (Qngxns = Qmin) dugc tinh tuong tng diéu kién
chiéu day da chtra nu6e (M) bang 60% chiéu day dia tang. Nudc mit va nudc mua khong bd cap
truc tlep cho dong chay vao md (tuc 1a chua tinh luu lugng nudc mat va nudc mua bo cap truc
tiép cho dong chay vao mé). Khi dé, lvu lugng nude ngdm chay vao mo la:

Qngkhﬁ = Qmm = le (Il’l3/h) (4)

Luu luong nudc ngdm chdy vio mé mua mua (Qng mra) 12 lvong nuéce trung binh thuong
xuyén chay vao mo trong mia mua (chua tinh luong nudce bo cap truc tiép Que).

Qngmua = Qmm X Kbt (mS/h) (5 )
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Qua trinh khai thac da pha vo can béng tu nhién, cac 16p dat da bi nirt né 1am xuét hién hé
thong khe nit ho. Do d6, nudc mit va nude mua tac dong truc tiép toi dong chay vao mo lam
xuét hién luong nudc bd cap (Qbe). Luwong nudc mua bd cap truc tiép dén dong chay vao muc -
150 dy tinh = 35% tong luu luong dong chay cuc dai Qmax (dleu kién mo thuc hién t6t ché do san
lap hé thong khe nurt va thoat nude t6t trén mit mo). Thong s6 Que duge tinh trén co s¢ két qua
quan tric thuc té ciia M6 than Trang Bach va sb liéu nghién ctru PCTV cac mo Ha Lam, Vang
Danh, Théng Nhit trong dé tai nghién ctru dong chay vao cac mé ham 10 TVN do Vién KHCN
Mo thyc hién nam 2003.

b. Poi véi nuede mdt (On)

Do phuong phap khai thac 13 ham 16 nén nudce mit 1a luu lugng nude mua dugc tinh dya vao
luu lugng nudc mua trong ngay lon nhat tr trude téi nay. Luu luong nudc mat tinh theo cong
thirc nhu sau:

Qn =F x h (m’/ngay) (6)

Trong do:

Qm: Luu luong nudc mat, m3/nga‘1y;
h: Lugng mua trong ngay, m/ngay;
F: Dién tich bé mat khu vuc anh hudng, m’

¢. DPoi véi nuée b cdp (Ope)

Trong khu vuc Mo than Trang Bach, nudc bod cap la luu luong nude gém mot phﬁn nudc
chtra trong céc tang dat da tor myc nudc dudi dat 1én téi dia hinh va mot phan luu lugng nudc
mua tham qua céc tang dat da, khe ntt, khu vyc da khai thac (Mo than Hong Thai) bd cap tryc
ti€p cho dong chay vao mo.

4. Két qua va thao luan
4.1. Tinh todn lru lrgng nude ngam chdy vio mé ( Qn)

Pé thudn tién trong viéc tinh toan luu luong nudc ngdm chay vao Mo than Trang Bach,
nghién ctru nay da chia mé Trang Bach ra thanh 5 khu vuc dé tinh toan 1a: (1) Khu vuc via 1(36),
1T(36a), 1B(35T) bong Nam; (2) Khu vuc via 1(36) Tay Nam; (3) Khu vuc via 8(43), 9B; (4)
Khu vuc via 11(46), 12(47); va (5) Khu vuc via 18, 24. Can ct vao ké hoach k§y thuat dai han
khai thac cia mo, tac gia da xac dinh dugc ranh gidi khai thac va dién tich anh huong cua tung
khu vye (F). Do tinh toan tir mirc -150 dén +30, can ctr vao dic diém dia chét thiy vin va dia
chét cong trinh ciia M¢ than Trang Bach, xac dinh dugc chiéu cao cot nude thao kho (H) cling
nhu chiéu day dit da chia nude (M). Thay cac thong s vao cong thic (1), (2), (3), (5), két qua
lru lwgng nude ngam cac khu vuc Mo than Trang Bach di duge tinh toan nhu sau (Bang 1).

Bang 1. Tinh luu lvong nuéc ngcfm tai cac khu vuwec Mo than Trang Bach

) Hérsf)
He s6 bién 9 Que
o F H M R T tham Qg| thién '?m“a mua
STT| Khuveekhalhie |y |y | o | o | @) | Ke | ntgay) | omia (SO0
(m/ngay) mua Y )
(Kbx)
Via 1(36), 1T(36a),
1 IB(35T) Péng Nam 656810 180 108 957 457 0,0393 2979 3 8937 372
2 |Via 1(36) Tay Nam 489973 180 108 957 395 0,0393 2733 3 8200 342
3 |Via g(43), 9B 826917 180 108 957 513 0,0393 3195 3 9586 399
4 | Via 11(46), 12(47) 583095 180 108 957 431 0,0393 2875 3 8626 359
5 |Via 18,24 1138616 180 108 957 602 0,0393 3535 3 10605 | 442
Tong 1915
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4.2. Tinh toian lru lirong nurdc mit (Qn,)

Qua thong ké tran mua lich sir tai Quang Ninh, lugng mua 16n nhét trong ngay c6 luu lwong
0,3 m/ngay dém. Téc gia da lay dir liéu nay lam co s¢ tinh toan cho luu lugng nudc mat tai cac
khu vuc Mo than Trang Bach.

Thay sb vao cong thire (6) c6 két qua luu luong nude mit cac khu vuc M6 than Trang Bach
duogc thé hi¢én trong Bang 2 nhu sau.

Bang 2. Tinh luvu lwong nwoc mat tai cac khu viee Mo than Trang Bach

Digntcn | Luong maalon |- Luuluong [ Luu liong
STT | Khu vuc khai thac b é it nhat trong thang nu:crc3 ma‘f, Qun nudc n31z_1t, Qum
: (mg)' 8/2015 (m’/ngay) (m’/h)
(m/ngay)

Via 1(36), 1(36a),
1 1B(35T) Pong Nam 656810 0,3 197043 8210
2 Via 1(36) Tay Nam 489973 0,3 146992 6125
3 Via 8(43), 9B 826917 0,3 248075 10336
4 Via 11(46), 12 (47) 583095 0,3 174928 7289
5 Via 18, 24 1138616 0,3 341585 14233
Tong 46193

4.3. Tinh todn Iru lrgng bo cip (Qp.)

Nhu da trinh bay 6 trén, coi luu lugng nuse bd cap 1a luu lwong nudc gdm mot phﬁq nudc
chira trong cac tang dat da tir myc nudc ngam Ién t6i dia hinh (mirc +30/DH) va mot phan luu
luong nu6e mua tham qua cac tang dat da, khe nit, khu vyc dé khai thac (mo6 than Hong Thai)
bo cap truc tiép cho dong chay vao mo, hay noi cach khac Qe vao Iuu lugng nude chay vao mo
Trang Bach chinh 1a luu lugng nude chady vao cac via Cong ty than Hong Thai da va dang khai
thac khong thoat ra mirc +30 - mure thong thuy (Do khu vyc via 9B, 11(46), 12(47), 18, 24 Cong
ty than Hong Thai khai thac tir mirc +30/DH) cong v6i luu luong nude mat tham tai khu vuc via
1(36), 1(36a), 1B(35T) Pong Nam va via 1(36) Tay Nam (2 khu vuc ndy Cong ty than Hong
Thai khong khai thac).

Tu 1ap luan trén, ta c6 cong thirc nhu sau:

Qbe = 30%Qur + Qu (m’/h) (7)

Trong do:

Qbe: Luu lwgng nude bo cap truc tiép cho dong chay vao mé Trang Bach (m’/h);

Qur: Luu lwong nude chay vao mo Cong ty than Hong Thai (m*/h);

Qu: Luu luong nude miat tham cua khu vuce Via 1(36), 1(36a), 1B(35T) Pong Nam va via
1(36) Tay Nam (m’/h).

(a) Pé tinh luu lwong nudc mat tham, ta c6 cong thirc:

Qi =Kip X Qu (m*/h) ®)

Trong do:

K: Hé s6 thdm trung binh, Ky, = 0,0393 (m/ngay);
Qm: Luu luong nudc mat tai khu vuc (m3 /h).
Thay két qua tai Bang 2 vao cong thiic (8) ta co:
- Luu luong nuwdc mat tham tai khu vuce via 1(36), 1(36a), 1B(35T) Pong Nam la:
Qu = 0,0393 x 8210 = 323 (m’/h)
- Luu luong nudc thim thau tai khu vuc via 1(36) Tay Nam la:
Qu = 0,0393 x 6125 =241 (m’/h)
(b) Luu lugng nude chay vao mé Cong ty than Hong Thai:
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Can ct vao ké hoach k¥ thuat dai han va hién trang khai thac ciia Cong ty than Héng Thai,
xac dinh dugc ranh gidi khai thac va dién tich anh hudng cua ting khu vuc (F). Do céac via 9B,
10, 12, 18, 24 (khai thac phia trén Cong ty than Uong Bi) khai thac tir mac +30/+200, can ctr vao
dic diém dia chat thity van va dia chat cong trinh ctia mo, cac via trén xac dinh dugc chiéu cao
¢t nude thao kho (H) cing nhu chiéu day dat da chta nude (M). Thay cac thong s6 vao cong
thirc (1), (2), (3), (5), c6 két qua luu lwong nude ngdm cua Cong ty than Hong Thai dugc thé
hién trong Bang 3.

Bang 3. Tinh luu lwong nude ngam Cong ty than Hong Thai mirc +30/PH

Hé’sé

Hé sb bién
STT Khu vurc F H M R Io tham, Quinr thién Qn§ — Qug
khai thac (m?) (m) | (m) | (m) | (m) Ko (m’/ngay) | mua | (m’/ngiy) (‘;;%}g)

(m/ngay) mua

(Koo
1 | Via9B 652884 | 130 | 78 | 588 | 456 | 0,0393 2119 3 6358 265
2 | Vial0,12 | 2219605 | 130 | 78 | 588 | 841 | 0,0393 3311 3 9932 414
3 |Vial8,24 | 1601927 | 130 | 78 | 588 | 714 | 0,0393 2923 3 8769 365
Téng 1044

Ap dung cong thire (6) va (8) tinh dugc luu lugng nude bd cap vao nude chay vao moé Cong
ty than Hong Thai. Két qua thé hién trong Béang 4.

Bdng 4. Tinh luu leong nweée bo cdp Cong ty than Hong Thai mire +30/PH

A A Luong mua 16n Luu lugng
Dién tich bé £ , A XA , Luu lugng
Khu vye 8 nhat trong thang | HE s6 tham | nudc trong AR
STT oy mat . \ nudc bo cap
khai thac (m) 8/2015 (m/ngay) ngay Quarrr (m/h)
(m/ngay) (m’/ngay) beHT
1 Via 9B 652884 0,3 0,0393 195865 321
2 | Vialo, 12 2219605 0,3 0,0393 665882 1090
3 | Vialg, 24 1601927 0,3 0,0393 480578 787
Tong 2198

Luu lugng nude chay vao mé Cong ty than Hong Thai dwoc tinh theo cong thirc:

Qur

= Qng muaHT T chHT (m3/ h)

)

Thay s6 vao cong thirc (9), ta co két qua luu luong nude chay vao moé Cong ty than Hong
Théi dugc thé hién trong Bang 5.

Bdng 5. Tinh luu heong nwée chay vao mé Cong ty than Hong Thai mire +30/PH

STT Khu vuce khai thac Qur (m*/h)
1 Via 9B 586
2 |Vialo, 12 1504
Via 18, 24 1152
Tong 3242

Thay cac thong sb tinh toan & trén vao cong thire (7), ta ¢6 két qua luu luong bd cap truc tiép
cho dong chay vao céc khu vuc M¢ than Trang Bach thé hién trong Bang 6 nhu sau.
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Bdng 6. Tinh luu heong nwée bo cdp cdc khu vuwee M6 than Trang Bach mikc -150/+30

STT Khu vyc khai thac Qb (m’/h)

1 | Via 1(36), 1(36a), 1B(35T) Pong Nam 323
2 | Via 1(36) Tay Nam 241
3 | Via 8(43), 9B 176
4 | Via 11(46), 12 451
5 Via 18, 24 346

Tong 2509
Nhu vay, luu lugng nude chay vao M6 than Trang Bach (Qpax) 1a:

Quax = Qng mua + Qe (m*/h) (10)

Thay céc dir liéu tir Bang 1 va Bang 6 vao cong thire (10), duoc két qua luu lvong nude chay
vao M¢ than Trang Bach thé hién trong Bang 7.

Bdng 7. Tinh luu heong nwée 16n nhat chay vao cac khu viee M6 than Trang Bach

STT Khu vuc khai thac Qug mua (M*/h) Qbe (m*/h) Quax (m’/h)
1 | Via 1(36), 1(36a), 1B(35T) Péng Nam 372 323 695
2 | Via 1(36) Tay Nam 342 241 582
3 | Via 8(43), 9B 399 176 575
4 | Via 11(46), 12 359 451 811
5 | Via 18,24 442 346 788
Téng 1915 2509 3451

4.4. Gidi phip thodt nude phuc vu phit trién bén viing

Pé dam bao an toan cho nguoi va thiét bi khi khai thac mé rong, phuc vu phat trién bén viing
khu Mo than Trang Bach, nghién ctru nay da can ctr vao hién trang thoat nudc ciia mo va luu lugng
nudc chdy vao md 1on nhat dé dé xuat cac giai phap thoat nude cu thé cho timg khu vuc nhu sau:

4.4.1. Thoat nwoc mat

(a) Thodt nude bé mdt dia hinh

Nhu da trinh bay ¢ trén, dia hinh khu mé bién ddi tir +20 m cho t&i +554 m. Trong khu vuc
mo, cac nui thudng bi chia cit boi dong sudi ¢ hudng gan Bic - Nam va vudng goc véi duong
phuong cua dét da, suon nbi c6 do ddc tir 30° dén 40° thuan loi cho cong tac thoat nudc bé mat.
Tuy nhién, bé mat dia hinh khu vuc nay c6 mot s6 sudi can, hd tap trung nudc va cac 16 tu nhén
da khai thac din t6i tich tu nude tai cac vi tri nay 1am ting nguy co buc nudc, gdy mat an toan
cho ngudi va thiét bi va anh hudng ti cong tac thoat nudc trong ham 19.

Dé dam bao an toan cho ngudi va thiét bi can phai ra soat, cap nhat cu thé dé phat hién cac
ho tap trung nudc, sudi can, khe nut, 10 tr nhan da khai thac. Cu thé:

- Péi voi cac sudi can co anh hudng t6i khu vuc khai thac: C6 bién phap nin dong chay dé
khong con anh hudng t6i qua trinh khai théc.

- Péi véi cac hd tap trung nudc, khe nut, 10 tu nhan da khai thac: San lép, tao d6 ddc cho céc
vi tri sau khi san lap xong dé nudc khong chdy xudng 10 qua céc vi tri da san lap.
(b) Thodt mede mdt bang sin cong nghiép

Theo diéu tra hién trang thoat nuédc, tong luu luong can tiéu thoat cia MBSCN+30
(Q = 4063 m’/h) 16n hon nang lyc tiéu thoat cua hé thong cong nudc hién tai (Q = 1410 m’/h) nén
can mo rong hé thong cong thoat nude hién tai dam bao tiéu thoat cho luu lugng nude can tiéu thoat
ctia MBSCN+30. Nhur vy, can tinh toan yéu cau k¥ thuat hé thong thoat nuc bd sung nhu sau:
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Chon van toc dong nuéc chay trong muong, cng, rinh thoat nwéc V = 1 m/s. Hé thong cong
thoat nudc mit bang san can cong nghiép +30 can dam bao kha ning tiéu thoat mot lwong nude
Q = 4063 (m’/h). Vi vy, dién tich cong: Scéng = Q/V = 1,129 m*. Cdng phai dugc xay chic chén,
bé mit cong phai nhin dé dam bao kha ning tiéu thoat.

4.4.2. Thodt nwéc trong ham 1o

(a) Hé thong thodt nwée tw chay

Heé thng cac duong 10 bang: Lap dat hé thong cong thoat nudc bé tong, rinh thoat nudc dé
dan nudce tir khu vue khai thac ra 10 XV-150, theo hé thong ranh nudc 10 XV-150 chay Vao cac
ham tram bom mirc -150. Hé thdng céc duong 10 thuong Lap dit hé thong duang ong dan nudc
tLr cac khu vuc khai thac theo du:orng ong nuéc xudng hé théng cac duong 1o bang, chay theo
cong bé tong, ranh thoat nude. DE phat trién bén vimg, luu lugng nude bo cap truc tiép vao dong
chay mé Trang Bach muc -150/430 khi khai thac cac via 9B, 11(46), 12, 18, 24 tu khu vuc céc
via da khai thac twong duong cua Cong ty than Hong Thai (mutrc +30/LV) la 30% tong luu lugng
nudc chay vao mo cua Cong ty than Hong Thai (30%Qur). P€ ddm bao luu lugng nudc bod cap
tur Cong ty than Hong Thai khong 16n hon 30% can phai gilr lai cac duong 16 doc via d4 hién co
cua Cong ty than Hong Thai.

(b) Tram bom chinh

Hién trang thoat nudc voi 3 bom loai MD-720-60x4 va 3 dudng 6ng ddy Inox 350 véi
nang luc thyuc té 16n nhét cua tram bom 1a: Q= 1728 (m’/h). Luu lugng nude 16n nhét chay vao
mo: Qmax = 3451 (m’/h). Viy, luu lugng nudce con lai can phai bom bd sung la:

Q = Quax - Q1= 3451 - 1728 = 1723 (m’/h).

V6i nang luc hoat dong thuc té cia 1 bom MD-720-60x4 (Q, = 576 m’/h) cin huy dong bd
sung 3 bom va 3 duong ong hoat dong dong thoi de thoat hét luu lugng nudce Q con lai. Trong
do6, su dung thém 1 bom hoat ddng tai ham bom -150 va lap dat méi 2 bom tai tram bom sy ¢o.

Can cu vao hién trang cua duong 10 giéng chinh bang tai, giéng phu truc tai, 10 dat 6ng déy
va ham tram bom mtc -150, thiét ké lip dit bd sung 1 duong dng day 350 tai duong 10 giéng
phu truc tai va 2 dudng dng ®350 tai 10 giéng chinh bing tai.

(c) Tram bom sir c6

Dé khai thac bén vitng mé than, can phai xay dung tram bom sy ¢d dé dé phong trudong hop
c6 sy cO xdy ra. Vi tri dat bom cua tram bom su c0 s€ dat & mic -152, v6i so lugng bom 1a 2
bom MD-720-60x4 va s6 lugng duong 6ng dan nude 1a 2 duong ong. Thé tich cac 16 chira nudc
khi dong ctra chong ngép tai tram bom chinh muc -150 1a 14082 m’. Can cir vao do, nghién ctru
nay d4 tinh todn chon duong kinh 6ng dan nhu sau:

+ Tinh chon duong kinh dng day:

D= —Q” (m)
900x 7z x v

Chon v = 2.5 m/s 1a tc do nudc chay qua ong day:

=\/ Qb =0,319 (m)

900x3,1412x 2,5

Vay, chon D =350 mm, vét li¢u chon éng ap luc HDPE.
+ Tinh duong kinh dng hut:
Chon V = 1,5 m/s 14 tbc d6 nude chay qua dng hit. Ta co:
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D= Qb = 0,412 (m)
900x3,1412x1,5

Vay, chon D = 450 mm, vat li¢u inox.
5. Két luan

Céc nguon nudc tham gia chay vao Mo than Trang Bach tir nhiéu ngudn khac nhau nhu
nudc ngdm, nudc mit va nude bd cap tir nhitg khu vue xung quanh trong qua trinh khai thac.
Nghién ciru nay da str dung cac phuong phap khic nhau nhu diéu tra hién trang thoat nudc,
nghién ctru danh gia tai liéu va ké hoach phat trién khai thac ctia mé va di tinh toan luu lugng
nude 16n nhat chay vao moé 1a 3451 m’/h. Pé phuc vu khai thac an toan va phat trién bén viing
cho mé trong twong lai, nghién ctru nay da dua ra cac phuong an thoat nudc hop 1y cho cac
khu vuc khac nhau ciia mo than. Tuy nhién, nghién clru nay ciing ton tai mot sd han ché do la:
chua xem xét va danh gia chi tiét duoc cac dic diém dia chat thuy van, thiy van, anh hudng
ciia dong chay mat t&i cac hdm 16 khai thac hién tai; chua xac dinh duoc cac diéu kién bién
(néu co6) trong qua trinh tinh toan lwong nude chay vao mo. Hién tai, nghién ctru nay chi ap
dung phuong phap giai tich dé tinh toan lwong nudc chay vao mo. Vi vdy, can c6 diéu tra va
danh gia chi tiét cac diéu kién dia chét, dia chat thuy vin va ap dung thém phuong phap mé6
hinh s vao viéc tinh toan lugng nude chay vao moé. Cudi cung, mot viée khong thé thiéu dé 1a
khi dé ra cac phuong an thoat nuéc mé ciing can c6 cac danh gia chi tiét vé hiéu qua dau tu
xay dung va co cic danh gia tac dong moi truong khi xa thai nudc thai mo, gop phan dam bao
cho mo khai thac bén viing trong tuwong lai.
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Studying and determining the Trang Bach coal mine drainage plan,
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Abstract

Based on the need to expand and increase the mining capacity of the Trang Bach coal mine
area in Dong Trieu town, Quang Ninh province, and to ensure safe mining and sustainable
development, this study has calculated and proposed a mine drainage plan to be applied to this
mine. The volume of water flowing into the mine site is large, and water flow is sudden from
many sources, such as groundwater, surface water, and recharge water from the mining process,
leading to the demand for reasonable drainage plans for the mine. The studied results show that
the maximum flow of water entering the -150 m mining level is Quax = 3451 m’/h from different
water sources (e.g., groundwater: 1915 m’/h and recharge water: 1536 m>/h). According to the
current state of drainage and the largest amount of water entering the mine, this study has
proposed a solution for drainage on the topographic surfaces, industrial yard, and underground
drainage in the mine. These drainage solutions are proposed to ensure the safety of people and
equipment in underground mining at present and in the future of the mine.

Keywords: mine drainage, water flow, coal mining, surface water, groundwater.



