
r r 
Hoi nghi khoa hoc kT thuat md quoc te - 2010 

Cong nghiep mo tien tien vi su phat trien ben vung 

NGHIEN CUU KHAI THAC CAC MO SAU VA Tl/ONG LAI 

CUA BE THAN DONG BANG SONG HONG 

GS.TSKH. Le Nhu Hung, Ths. Pham Thanh Hai, 
Ths. Nguydn Cao K h a i , KS . D i n h T h i Thanh Nhan, 

Truong D a i hoc M o - D i a chat, Ha N d i . 
Ths. Hoang H u n g Thang 

Trudng D a i hoc Cong nghiep, Quang N i n h . 
K S . Nguyen V a n T h i n h 

Cong ty Nang luong Song H o n g - T K V 

Tom tat: Khai thdc mo sau cd nhung dac diem rieng va khd khan han khi khai thdc a muc 
nong. Bdi bao phan tich cdc dac diem vd trinh bay nhung van de ky thuat khi khai thdc md sau. Ket 
qua nghien cuu la ca sd de lap ke hoach vd khai thdc cdc md than sau. Dua vao su bien dang, dich 
chuyen be mat, bdi bao ciing xac dinh chieu sau an toan cho khai thdc than ham Id vd khi hda than 
cua be than ddng bang song Hdng. Du lieu cua bdi bao cd the duac sir dung de lam tdi lieu cho 
bao cao nghien ciru khd thi khai thdc than d vung Binh Minh - Khodi Chau, lap ke hoach chien 
lucre bao ve mdi trudng be than ddng bang Song Hdng. 

1. Dat van de 

Kha i thac tai nguyen khoang san de phat tr ien k i n h te - xa ho i . V i e t N a m dang trong 
thdi ky cong nghiep hoa, hien dai hoa dat nude. V a n de kha i thac tai nguyen khoang san la 
rat can thiet va co y nghia cue k y quan trong. 

2. K h a i qua t ve nganh cdng nghiep mo 

Viet N a m co rat nhieu tai nguyen khoang san. Da phat hien tren 5.000 mo va cac 
diem mo vdi hon 60 loai khoang san [ l , 2 ] . 

- Khoang san nang luong gom: than antracit v d i t r u luong hang chuc ty tan (Quang 
Ninh), than nau d dong bang Song Hong vd i t ru luong hang tram ty tan, than m d va than 
bun vdi t ru luong hang tram ty tan. Uran ium cung da duoc t i m thay. Dau va k h i da duoc 
khai thac, dem la i nguon thu ldn cho dat nude. 

- Khoang san k i m loai bao gom: sat vd i t ru luong khoang 1 ty tan ( M d sat Thach 
Khe la m d ldn nhat). Cd hang trieu tan quang t i tan d dai cat ven bien, mangan d Cao Bang, 
Tuyen Quang, Ha Giang v d i t ru luong hang chuc tr ieu tan. Cd hang chuc nghin tan quang 
cromit d Thanh Hoa. Cd vai t ram nghin tan quang thiec d L a m ddng. Quang Bdxi t vd i t ru 

luong hang ty tan dang dugc khai thac d Tay Nguyen. Ci day con cd rat nhieu quang vang, 
molyden va antimon. 

- Khoang san phi k i m loai bao gdm: Cd hon 1 trieu tan quang apatit d Lao Cai, 
hang chuc trieu tan quang quartzit, cansium f l u o r i d and graphit. Va t l ieu xay dung cd rat 
nhieu de lam gach, ceramic, da, cat soi, cat de lam k i n h , da v d i , da set l am nguyen l ieu x i 
mang. Con cd rat nhieu vat l ieu de lam vat l ieu chiu lira (set ch iu lira). 

- Da quy va ban quy bao gom saphia va rub i . Cd hang tran nguon nude khoang va 
nude nong. 
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Hien nay m d i kha i thac khoang 300 mo vdi 30 loai khoang san khac nhau. 

3. Tac d o n g cua k h a i thac cac m o sau 

Ciing v<5i qua t r inh kha i thac, cac mo than ngay mot kha i thac xuong sau. Kha i thac 
cac mo than sau co nhirng dac d iem rieng va kho khan hon k h i kha i thac gan mat dat {3] . 
Tac dong cua khai thac cac mo sau duoc the hien chu yeu d cac d iem sau: 

3.1. Khi, nhiet dp, khi ddc vd bui tdng 

Dien k ien l am viec trong mo ham 16 thudng tap trung k h i , nhiet do, k h i doc va bui 
cao. Dac d iem kha i thac mo ham 16 la ngay cang xuong sau, k h i , nhiet do, k h i doc va bui 
cung ngay cang tang theo chieu sau khai thac. 

3.1. Dich chuyen vach - tru tdng 

Trong 16 cho dai ha tran thu ho i than noc, do chieu cao noc tang 2 lan nen quan he 
giua ap luc mo va khung chong rat khac v 6 i to hop co g i d i hoa dong bo. Quan he giua gitra 
ap luc mo va khung chong khong phai la dang hyberbol , no can phai duoc chong giu on 
dinh ca mai t rung gian (bao gom ca tran than). Su dich chuyen ciia da vach trong guong 16 
cho duoc the hien tren h inh 1. 

Hinh 1. Sudich chuyen cua dd vach trong guong Id chq 

4. Tuong lai cua be than dong bang Song Hong 

4.1. Khdi quat chung 

Tir nhung nam 70 cua the k y trudc, trong qua t r inh tham do dau k h i , cac nha dai chat 
da phat hien be than dong bang Song Hong . Than duoc h inh thanh va tap trung nhieu nha't b 
ddng bang Bdc bd. Cac via than bdt gap d do sau tir 100 m den 4.000 m . 

Tir nam 1977 den 1984, Doan dia chat 904 do t ien hanh phuong 6n torn k i em ty mi 
khu Khoa i Chau. D o n g thd i con cd vai d u an, chuyen de t i m k i e m than vung be than dong 
bdng Song Hong . 
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N a m 1986, V i e n Dia chat va Khoang san Ha N o i (L ien doan D i a chat Vie t Nam) lap 
"Bao cao tdng k i t dia chat, va do chira than mien vong H a N o i " . Cac chuyen de cua tac gia 
da tien hanh ch inh l y , phan loai tat ca cac sd l ieu cua cac l o i khoan (tham do dau, k h i va 
tham do ty m i ) va sir dung cac phuang phap dia vat l y de thanh lap ban do cau true dia chat, 
da du doan trir luong than trong mien vong Ha N o i v d i dien t i ch 3.500 k m 2 khoang 210 ty 
tan. Bao cao cung chi rd than nau tap trung nhieu hon d dai nang K h o a i Chau- T ien Hai . 

N a m 1998, de tien hanh quy hoach so bo phat tr ien lau dai tai nguyen than, Tong Cdng 
ty Than Vie t N a m da hop tac v d i T d chuc phat t r ien Cdng nghe cdng nghiep va Nang luong 
mdi ciia Nhat Ban ( N E D O ) tien hanh nghien cuu tham dd tai khu vuc ddng bang chau thd 
song Hdng, thdi gian tham do khoang 5 nam (11/1998 - 1/2003). D u an da duoc phe chuan 
theo Q u y l t dinh sd: 2729 /QD-DC-KC ngay 26 thang 11 nam 2001 . Cac cdng doan chii yeu 
la lay loi ld khoan tham dd, quan trac gieng bang phuong phap dia vat l y , phan xa dia chan 
va dia chan VSP. L a n khoan tham dd nay da th i cdng tdng cong 19 ld khoan, tdng chieu dai 
khoan la 9516,8m. Qua t r inh tham dd v d i cac muc dich khac nhau tir nam 1977 den nay da 
thi cong tdng cdng khoang 110 ld , tdng chieu dai khoan la 43.416m. Dien t ich khao sat than 

2 * 2 • ' 2 
la 932 k m , trong do 80 k m ciia khu vuc Khoai Chau da dat t i m k i e m t i m i , 25 k m cua khu 
Binh M i n h da duoc tham dd. 

N a m 2003, Doan dia chat Ddng Tr ieu (cdng ty D i a chat - Tdng cdng ty Than Vie t 
Nam) da lap bao cao ket qua tham dd ciia d u an khai thac than B i n h M i n h - Khoa i Chau -
Hung Yen thuoc be than ddng bang Song Hdng . Bao cao gdm hai tap tap trung chi i yeu 
vao ban do, mat cat dia chat, trir luong , thiet do ld khoan,... 

Tir ket qua nghien cuu, da t inh duoc trir luong than cho ba v i i ng v d i ty le nghien cuu 
ciia chiing: 

- Tdng t r u luong ciia v i ing nghien cuu tir Thuong T i n (Ha Tay) t d i Khoa i Chau, Phii 
* 2 ' • 

Cir (Hung Yen) , keo dai t d i Ddng H u n g (Thai B inh ) v d i dien t i ch 932 k m la 30 ty tan ( td i 
do sau -1700 m) . 

- Tdng t r u l uong ciia v i ing B i n h M i n h (Khoa i Chau - H u n g Yen) v d i dien t ich 25 
km 2 la 456 tr ieu tan ( td i do sau -600 m) . 

- Tdng t r u luong ciia v i ing Khoa i Chau ( H u n g Yen) v d i dien t i ch 55 k m la 1.124 
trieu tan ( td i dd sau -1100 m) . 

Dua vao su bien dang, d j c h chuyen be mat, bai bao cung xac d inh chieu sau an toan 
cho khai thac than ham ld va k h i hda than ciia be than ddng bang song Hdng . D u l ieu ciia 
bai bao cd the duoc sir dung de lam tai l ieu cho bao cao nghien c i i u kha t h i khai thac than d 
viing Binh M i n h - Khoa i Chau, lap ke hoach chien luoc bao ve m d i t rudng be than ddng 
bang Song Hdng. 

4.2. Ifdc tinh dich chuyen bien dang be mat khi khai thdc md 

Trong giai doan nghien cuu ban dau cd the xuat phat t ir quan d iem bao ve be mat 
khong bi ngap l ing nude mat va nude ngam do cdng tac khai thac gay ra. De giai quyet van 
de nay, ddi v d i cac cdng t r inh xay dung can xac d inh trudc t r i so d ich chuyen va bien dang 
cho phep ddi v d i be mat dat, dam bao khong gay h u hai, pha huy cac cdng t r inh d tren, tir 
do xac dinh nguoc la i c h i l u day khai thac cho phep va cac thdng sd cdng nghe phi i hop 
(chieu dai ld cho, toe do khai thac, phuong phap dieu khien da vach...). D o i v d i ddng ruong 
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canh tac lua, hoa mau, cay an qua... co the xuat phat t u dieu k ien do lun be mat dat (do sau 
munda dich chuyen) khong duoc Ion hon do sau muc nuoc ngam thuy t i n h [ 3 ] . 

Ket qua khao sat so bo cho thay tren dia h inh khu vuc B i n h M i n h co cac loai cong 
t r inh va dong ruong can bao ve nhu sau:(a)- N h a gach xay 2 + 3 tang, k i ch thuoc 15 x 
25m; (b)- N h a gach xay 1 tang k i ch thuoc 10 x 14; hao m o n 30%; (c)- T u d n g rao gach xay 
day 20 -5- 30 cm, chieu cao den 1,5 m , dai den 40 -s- 50m; (d)- Cac toa nha benh vien, trudng 
hoc, t ru so co quan bang khung be tong, bang gach xay 2 + 3 tang, k i c h thuoc 30 x 80m; 
(e)- D u d n g 6 to rai nhua hoac sdi da; ( f ) - He thdng de song H d n g , dap mang nude thuy l o i ; 
(g)- He thong kenh mang thuy l o i , ket cau be tdng hoac khong lot be tdng; (h)- Ho dam 
chiia nude, ao tha ca; ( i ) D u d n g day dien cao the 6 K V ; ( j ) - Cac cdng t r inh cdng nghiep, 
dan dung khac; ( k ) - D d n g ruong canh tac lua, hoa mau, v u d n cay an qua.v.v... 

Bang 1: Tri so Men clang cho phep cua cdc loai cdng trinh 

T T Loai cong trinh xay dung 
Tri so Men dang 

cho phep s (mm/m) 
1 Nha khung be tong, gach xay 2 + 3 tang; kich thuoc 15 x 25 m 5,1 
2 Nha d gach xay kich thuoc 10 x 15m, hao mon 30% 3,0 

3 
Tudng rao chan bang gach xay, day 0,2 + 0,3 m, cao 1,5m, day 
den 40 + 50m 

10,0 

4 
Toa nha benh vien, trudng hoc, cong sd bang khung be tong, 
gach xay 2+3 tang; kich thuoc 30x80m; hao mon 20% 

0,8 

5 Be muong, mang, chieu cao < 6,0m 4 + 1 0 
6 Kenh muong thuy loi , ket cau be tong 1,0 
7 Kenh muong dan nude sau < 3m, ket cau be tong 2,5-5-3,0 

D o i v d i ddng ruong canh tac lua, hoa mau, v u d n cay an qua: day la ddi tuong nhay 
cam nhat, b d i l ien quan true tiep den hoat dong canh tac nong nghiep va dd i song ciia nong 
dan, v i neu khai thac d u d i ngam se tao ra cac munda d ich chuyen d dang cac vi ing trung 
xuong, l o i 1dm (munda d ich chuyen), gay ngap nude theo mi ia mua hoac quanh nam. 
Chinh v i vay, bao ve ddng ruong canh tac la yeu td chinh de x e m xet lira chon cong nghe 
va cac thdng sd k y thuat. Trong t rudng hop nay t r i sd do l i i n cho phep (do sau munda dich 
chuyen) khong duoc l d n hon chieu sau muc nude ngam thuy t i n h tuc la < 1,5 m. Doi vdi 
vudn cay an qua can dam bao t r i sd do nghieng mat ctat < 5 + 6° ( i = 80 + 90 mm/m) . 

- Danh gia so bd do l i i n va bien dang mat dat t rong t rudng hop str dung cdng nghe 
khai thac chen ld thuy lire cat. 

+ Do l i i n cue dai ciia mat dat cd the xac d inh theo cdng thirc: 

^max = q o - m g . cosa. m . n 2 . 

Trong dd: qo - dai l uong cue dai tuong doi ciia vec to d ich chuyen k h i khai thac hoan 
toan; a - do ddc via ; n i , n 2 - he so mi ic do khai thac theo hudng ddc va theo phuong ciia 
via; m g - Chieu day g iam (do di ing phuong phap lap hoan toan se l am g iam khoang trong 
sau kh i da khai thac) 

Chieu day giam cd the xac d inh theo cdng thi ic: 

m g = m ( 1 - A + A B ) , t rong dd: 
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A : He so lap day vung t r l n g da khai thac, k h i chua xac d inh dugc the t i ch v i ing trong 
da khai thac, ta co the lay A = 0,9 

B: He so tir nen ciia vat lieu lap chen, kh i lap chen bang thuy lire cat thi he so tir nen la 5-
15%. 6 day ta lira chgn B = 10%. Chen 16 kho bang kh i nen B = 35% 

ni = k—- , Ti2= k—-
H H 

r \ r t t 
k: He so dac t rung dieu k ien dia chat va khai thac ciia be than (he so phu thuoc vao 

tinh chat dat da), do i v a i dat da vung D B S H lay k = 0,9 
D l , D2: K i c h thuac 16 chg theo huang doc va k ich thuac 16 cha theo phuong cua via. 

Cac he so h r , B i , lo - xac d inh tren co so thuc nghiem. 

Ket qua t inh toan: doi v o i do sau khai thac 150m: 

- r | i = 0,039m - chen 16 thuy lire cat, chieu cao khau 2 ,5m 

- r\2= 0,056m - chen 16 thuy lire cat, chieu cao khau 3,0m 

D o i v o i do sau 500m: 

- r\\ = 0,0035m - chen 16 thuy lire cat, chieu cao khau 2,5m. 

- r)2 = 0,005m - chen 16 thuy luc cat, chieu cao khau 3,0m. 

V o i chieu dai 16 chg la 150m 

+ T i n h toan do nghieng cue dai 

D o i v o i v ia than thuoc be than D B S H co goc cain 5- :- 12° thuoc loai v ia thoai. D o 
nghieng cue dai ciia bon lun dugc xac d inh: 

Im = 1,5. — ,mm/m 
H 

Ket qua t inh toan: do i v o i do sau khai thac 150m: 

- I m = 25 doi v o i chieu cao khau 2,5m 

- I m = 30 doi v o i chieu cao khau 3m 

Ket qua t inh toan: doi v o i do sau khai thac 500m: 

- I m = 7,5 doi v a i chieu cao khau 2,5m 

- I m = 9 doi v o i chieu cao khau 3m 

+ Xac dinh bien dang ngang be mat 

D o i v o i cac v ia nam ngang, theo Kazacovski b i l n dang ngang duoc xac d inh: 

m 
£

m p = £ m c = ° > 7 T 7 ( 1 - A + A B ) , m m / m 
ri 

Smp • Bien dang keo; ^mc : Biln dang nen 

A : He so lap day v i i ng trong da khai thac 

Ket qua t inh toan: doi v o i do sau khai thac 150m: 

- £mp = ^mc = 1,2 chen 16 thuy lire cat, chieu cao khau 2,5m 
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- £ m p = £ m c = 1,4 chen 16 thuy luc cat, chieu cao khau 3 m 

K i t qua t i nh toan: do i v o i do sau khai thac 500m: 

- £mp = £mc = 0,35 chen 16 thuy lire cat, chieu cao khau 2,5m 

- £mp = £mc = 0,42 chen 16 thuy luc cat, chieu cao khau 3m. 

Qua so lieu t inh toan cho thay chieu sau khai thac an toan ciia tirng cong nghe khai thac la 
khac nhau, neu ap dung cong nghe khai thac de lai cac dai tru bao ve v inh ciru thi do sau khai 
thac an toan se la 75m; Neu neu sir dung cong nghe khai thac chen 16 thuy lire cat thi do sau khai 
thac an toan se la 138m. N h u vay neu ap dung hai cong nghe khai thac neu tren ta co the khai 
thac tat ca cac mo thuoc be than D B S H ma khong so anh huong to i cac cong trinh tren mat bang 
va ruong vuon canh tac cua nhan dan (16 via nong nhat cua be than 6 muc -150m). 

Phan t ich cac t inh toan so bo t r i so do l i i n va bien dang mat dat trong truong hop chen 
cat bang phuong phap thuy luc, co the so bo ket luan nhu sau: 

D o i v o i dong ruong t rong lua v o i he thong kenh m u o n g thuy l o i , cac cong trinh 

benh vien, t ruong hoc, cong so, nha 6 la nhung doi tuong can thiet nhat phai bao ve, vo i tri 

so bien dang ngang be mat ciia 1 so loai cong t r inh : K e n h m u o n g thuy l o i ket cau be tong 

bien dang ngang 8 < 1 m m / m , kenh m u o n g dan nuoc sau < 3m, ket cau be tong bien dang 

ngang e < 3 m m / m ; cong t r inh benh vien, t ruong hoc 8 < 1 m m / m , nha 6 8 < 3 -s- 5 m m / l m 

th i theo ket qua t i nh toan so bo ve do bien dang be mat neu tren, k h i khai thac va dieu 

khien ap luc mo bang chen 16 thuy lire cat hoan toan dap ung cac yeu cau ve cac t r i so bien 

dang cho phep neu tai Bang 1, dam bao khong gay tac hai den cac cong trinh,cac doi tuong 

thien nhien khac tren mat dat nhu ao, ho, song, suoi va ruong canh tac ciia dan. 

Tir ket qua t inh toan co the thay: Tr ien vong khai thac cac mo than 6 be than dong 
bang Song Hong co the theo cac huong sau: 

*) Ca khi hod ddng bp 

L o cho co k h i hoa dong bo duoc the hien tren h inh 2. 

*) Khi hod than 

So do k h i hoa than dugc the hien tren h inh 3. 

5. Ket luan 

5.1 . Theo t ien t r inh kha i thac, mo ngay cang kha i thac xuong sau. K h a i thac cac mo 
than sau co cac dac d iem rieng va kho khan hon k h i kha i thac m o nong. 

5.2. Ba i bao phan t i ch cac dac d iem va t r inh bay nhung van de k y thuat k h i khai thac 
mo sau. 

5.3. Ke t qua nghien cuu co the duoc sir dung de lap bao cao nghien c i i u kha thi khai 
thac than cac mo than sau. 

5.4. Dtr l ieu ciia bai bao co the duoc sir dung de lam tai l ieu cho bao cao nghien ciiu 
kha th i khai thac than 6 v i i ng B i n h M i n h - Khoa i Chau, lap ke hoach chien luoc bao ve moi 
t ruong be than dong bang Song Hong. 
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Hinh 2. Ld cha ca gidi hod ddng bd. 

Hinh 3. Khi hod than. 
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