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Mot s6 giai phdp

TANG CUGNG KHAI THAC CAC MO THAN L THIEN SAU
VUNG QUANG NINH

1. Bic diém hién trang cac md 16 thién sau
viing Quang Ninh

Hién nay TVN dang khai thac 5 md 16 thién ién
vling Quang Ninh, 3 md 16 thién viing Néi Dia va
hang chuc md nhd va 16 via. Nam 2004 san lugng
than clia cac mé 1o thién dat 17,5 triéu tdn chiém
64% t8ng san lugng toan nganh trong d6 san
lugng cac mo 16 thién viing Cam Pha dat 66,3%.

Bang 1: Khéi lupng than dat trong bién gidi cua
cdc mo

KS LI:IU VAN THUC’
KS TRAN QUANG HIEU
Vién Khoa hoc Céng nghé Mo

vung Hon
Gai dat 24,8%. Trong nhitng nam tdi, vung
Cam Pha sé& hinh thanh 2 md mdi la Péng L6
Tri va Cao Son — Khe Cham, khéi lugng than
dat trong bién gidi cla cac md thé hién trén
bang 1.

Bang 1 cho thdy, cac md 16 thién I6n ving
Quang Ninh cb chiéu cao bd md Ién, hé sé béc
san xudt cao, s tang khai thac nhiéu, diéu kién
khai thac ctia cac md kho khan do sy phan bd
than dat khéng déng déu. Dac diém kich thudc

TT Tén mo Than | batboc | Ky S6 | khai trudng cac md dudc thé hién trong bang 2.
khai | 10°m* | m'nt | téng
thdc khai Pac diém kich thudc hinh hoc clia cac md
10° tn thdc | (bang 2) cho thay diéu kién khai thac trong nhimg
1 |Coc Sau 45449 | 416947 | 9,17 | 37 nam t6i clla cac md rat khd khan, trong khi @6
2 |Peéo Nai 95652 | 21364 | 4,48 29 nhu cau cla thi trudng trong va ngoai nudc ddi
3 |cao Son 426545 | 55995 | 7.62 | 32 véi nang lugng than ngay cang tang cao. Theo ké
- hoach, cac mé sé& phai khai thac than vdi san
4 (HaTu 33750 | 254500 | 7,54 | 22 | |yong tr 2.0+3,5 triéu tAn/nam va béc véi khoi
5 |Nui Béo 26600 | 101253 | 381 | 21 | |ugng dat tir 14+28 trieu m*nam. D dat dugc
6 |Dong Lo Tri | 88500 | 764500 | 8,63 | 38 san lugng trén, khi diéu kién khai thac khéng
7 {Cao Son- 108251 [1531340| 14,14 28 thuan Igi can phéi nghién cltu ap dung cac giéi
Khe Cham phap cdng nghé va thiét bi tién tién phl hop voéi
GHIl d4c diém cla titng mo.

Bang 2: Téng hop ddc diém kich thudc hinh hoc m¢t s6 khai truong I9 thién sdu ving Quéng Ninh

T Chi tiéu Don vi| Cao Son | Déo Nai | Coc Sdu |NuiBéo| Ha Tu { bongL$ | Cao Son —
Tri Khe Cham
GDIl
1 |Chiéu sau két thuc m -165 -170 -255 -135 -165 -320 -350
2 IChiéu cao bd mo m 450 450 510 255 330 600 450
3 [Chiéu cao khai thac| m 240 200 285 165 190 360 400
dudi mirc thoat nudc tu
chay
4 |Khgi lugng dat trén mic| 10°m’ 285 73 256,6 25 4476 321,8
nudc tu chay (66,82%) | (76,35%) 1(61,54%)|(23,7%) (68,55%) | (23,14%)
5 {Khéi Iugng than dudil10°tan| 42,2 7,12 38,63 26,45 67,7 82,8
mic tu chay (75,48%) | (33,34%) | (85%) | (99%) (76,3%) | (76,5%)
Chiéu dai tuyén cong tac:
6 |Lén nhat m 1200 1000
Nhé nhat m 200 300
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2. Nghién ciru cac giai phap céng nghé
tang cuong khai thac

Pé tang cudng khai thac cac mé 16 thién sau
nham t&ng san lugng than cho cac md can phai
tang t6c dd dao sau day md. Tdc dd xudng sau
cGa day mo cb lién quan dén cac yéu t6 nhu :
chiéu cao tang (h), chiéu dai bléc may xuc (L),
nang sudt may xdc (Q), chiéu réng mat tang céng
tac (Bnn) va gbc déc via (y). Ty 1é anh hudng cla
cac yéu t8 dén téc do xudng sau V, thé hién
trong bang 3.

Két qua trong bang 3 cho thay, cac yéu t6 anh
hudng dén téc dd xudng sau clia day md dudc
chia thanh 2 nhém nhu sau:

- Nhom 1: Céc yéu c6 anh hudng lén dén téc
dd xudng sau V, bao gdm: chiéu cao tang (h),
chiéu dai bl6c may xutc (Ly), nang sudt may xic
tham gia chuan bj tang maéi (Q,).

- Nhom 2: Cac yéu t8 ¢6 anh hudng it dén téc
xudng sau V, bao gdm: chiéu rong mat tang cdng
tac (B,..,), gbc déc via than ().

Pé tang t6c do dao sau day md can phai tinh
toan, lua chon hop ly cac yéu té trén sao cho su
anh hudng clia chang téi t6c dé xudng sau 1a it
nhat.

a. Xdc dinh chiéu cao tang khai thdc than
hop Iy

Pé tang t6c d6 dao sau day moé nhim ting
san lrgng than déi véi cac tang khai thac than
can gidm chiéu cao bang phuong phéap khai thac
theo phan tang. Phu hop vdi chiéu cao cla cac
tang boc dat nén chon chiéu cao phan tang than
la udc s6 cla chiéu cao tang boc dat hodc sao
cho chiéu cao mét s phan tang bang chiéu cao
tang béc dat da. Méi quan hé gitta chiéu cao ting
béc dat va chiéu cao phan tang khai thac than

“

thé hién trong bang 4.

b. Xdc dinh chiéu dai bléc may xtic hop ly
nham tiang cudng dé khai thdc mo

Chiéu dai bléc may xuc thudc nhém 1 ¢b anh
hudng dang ké dén téc do dao sau day md, do
vay ma anh hudng dén kha nang san lugng mo.
Khi cac diéu kién khac 1a khéng ddi, néu chiéu
dai bléc may xic Ly tang 50% thi téc dao sau
giam 12,4%, néu L, tang 100% thi t6¢c dd dao sau
V, gidm 22,07%. Do vay, trong diéu kién cac tang
khai thac than & dudi day mo chat hep, kich thudc
han ché: chiéu dai theo phuong ngan, day mé lay
16i can phai gidm chiéu dai bléc may xuc L, dén
gia tri t6i uu nham tang téc do dao sau V,, qua do
sé cho phép tang san luong than khai thac. Mat
khac Ly con quan hé véi toc do phat trién ngang
theo diéu kién ky thuat dugc xac dinh theo biéu
thic 1.

_9

ke
Mat khac:
V, = V(ctge + ctgy,), m/nam
Tir d6 ta co:
0,

V\h(Ctg¢ + CIg}/s)

D&i véi méi via than, gia tri clia y, thudng
khoéng déi trong khodng nhat dinh theo chiéu sau.
Trong diéu kién ting mo véi cong nghé va HTKT
da xac dinh thi gia tri (o) cling la mét gia tri xac
dinh. Vi vay, cong thic (3) biéu thi gia tri hop ly
clia chiéu dai bléc may xtc (Lg) d& dam bao téc
dd xudng sau can thiét dap (ng yéu ciu san
lugng cla timg mo. Quan hé gilta t8c d6 xudng
sau yéu cau va chiéu dai bléc may xuc tuong (ng

m/nam.

(1

(2)

,m (3)

Badng 3: Quan hé ty Ié giita cdc yéu té vdi téc do xuéng sdu

Chiéu cao tdng h| Chiéu dai biéc xuc| Chiéu rong mat tang | NS mdy xic Q, vdi s
véi V. L, véiV, B, vGiV. V. Gdc déc via voi V,
h tang | V, giam V, giam | B, ting . Qtang | V, tang Gocdéecviay | V,tang
@) | () |[+B"97 e (%) |98 o) | ) tang (%) (%)
33,33 | 24,38 50 12,40 20,0 3,07 20 20 33,33 8,34
v 66,67 | 40,46 100 22,07 40,0 5,95 40 40 66,67 _v14 17_ »
100,00 51,72 150 29,81 60,0 8,67 60 60 100,00 18,54
133,33| 59,97 200 36,16 80,0 11,23 80 80 133,33 21,97
166,67 | 66,21 250 41,45 100,0 13,66 100 100 166,67 24,79
200,001 71,06 300 45,93 120,0 15,95 120 120
Bdng 4: Mé6i quan hé giga chiéu cao ting dit va chiéu cao phén ting than
Chiéu cao ting boc dat (m)
10 12 15 20
Chiéu cao phan 4 5 4 6 5 6 75 4 5 6 75
tang than (m)
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thé& hién trén hinh 1.

c. Xdc dinh ndng suat mdy xuc dé dam
bdo téc do xubng sédu cén thiét dip ung yéu
céu tdng san lupng mo

Nang suat cla may xdc tham gia chudn bi
tdng mdi c6 quan hé ty 1& thuan vaéi toc @6 xudng
sau clia day mo. Vi vay, trong diéu kién cac mo
16 thién sau vung Quang Ninh san lugng ngay
cang tang, nén yéu cau vé téc do6 xudng sau
hang nam doi hdi ciing phai tang. Do d6 van dé
dat ra dGi v6i cac mo 1a phai dau tu cac loai may
xtc thuy luc gau nguge (MXTLGN) cé dung tich
gau E = 3,5-5m? dé khai thac than.

Mat khac nang sudt may xuc con phu thudc
vao chiéu dai cla tuyén cong tac L, va chiéu dai
bl&c may xuc Ly (thé hién trén hinh 2).

600 -

400 A

200

75 10 12 15 17 20 22 25
. ’ Vs, m/n
Hinh 1: Biéu d6 quan hé giita chiéu dai bléc mdy xic
va téc do xubng séu (1, 2- Tuong Ung voi mdy xic co
nédng suéat Q,>Q, m’/n) '

Qn 800

700
600
500
400
300

200

8 10 12 15 17 20 22 Vs, min
Hinh 2: D6 thi quan hé gitfa ndng suét mdy xuc vdi téc

d¢ xudng séu va chiéu dai tuyén céng tdc (1; 2; 3- tuong

Ung voi chiéu dai tuyén céng tdc L, > L,> Loy

d. Lua chon c¢éng nghé khai thdc dé dam
bdo tang san lupng mo

Cac mod 16 thién sau vung Quang Ninh chd
yéu ap dung HTKT doc, sl dung hinh thitc van tai
6 o, hay 0 td - bang tai, cong trinh md cé thé
phat trién theo cac phuong an: doc mét bd cong
tac, doc hai bd cong tac. Trat tu phat trién cong

trinh moé phu thudc chl y&u vao géc cdm, chiéu

. day va cdu tao cla via, san lugng khai thac theo

ké hoach, hinh thitc van tai mo cé6 thé ap dung.
Mot trong nhitng chi tiéu quan trong cla HTKT
xudng sau 1a sé tAng khai thac va chiéu dai tuyén
khai thac.

- BGi vadi cac via co chibu day Ion

Dai véi cac via cbd chiéu day 16n nhu Via day 2
khu Thang Loi md Coc Sau, va sap téi Via day
moé Dong L6 Tri khi ap dung HTKT doc, s6 tang
khai thac dudc xac dinh theo biéu thitc 4.

M

B+ h(ctga +ctgy)
Trong dbé:
M- Chiéu day ndm ngang cla via, m;
h- Chiéu cao tang khai thac, m;
a- Géc ddc sudn tang, do;
y- Géc déc via, dd;
B- Chiéu réng mat tang cong tac, m.
- D6i voi cac via co chiéu day mdng dén trung
binh
Khi ap dung HTKT doc, dao hao chuin bi bam
vach via, chiéu dai cla tuyén khai thac trén tang
dudc xac dinh bdi mét doan hao chuin bi Ly, S8
tang khai thac n,, phu thudc vao chiéu dai cla via
theo phuong va khoang cach gilta cac guong hao
trén cac tang k& nhau, n, dugc xac dinh theo
biéu thirc 5, con t8ng chiéu dai tuyén khai thac
dudgc tinh theo biéu thirc 6.

kt

nkr = Lv (5)
K. (B+h(ctga +ctgy))
Lejl+
hetga, + b
Lyy = ny Ly,
B K.L.M M (6)
(b +hcotga)+ K,.(B + h(Cotga + Cotgy))

Trong db:

K.- Hé s6 giam nang sudt may xuc khi dao
hao,

L,- Chiéu dai via theo phuong, m; a,- goc déc
sudn hao, do;

b- chiéu rong day hao chuan bi, m.

D6i véi méi via than dé tang san Iugng than
khai thac can phai tang sé ting khai thac dong
thai. Mudn vay, can phai gidm chiéu dai bléc xuc
Lk va chiéu rdng mat tang cong tac B dén gia tri
hop ly.

Dé tang s6 tang khai thac dong thdi can thiét
phai 4p dung MXTLGN. Do cac MXTLGN c6 kha
nang lam viéc doc lap véi nhau. Vi vay s& may
xtc dua vao tham gia chuan bi ting méi va khai
thac than sé la t6i da theo kich thudc cla khai
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Hinh 3: S0 d6 cong nghé dao sdu ddy mo khi dua déng théi 4 MXTLGN vao chusn bi tdng moi

trudng. Gilta may xtc dao hao chudn bj va may
x(c dao hao déc hoan toan cb thé tién hanh dong
thdi ma khéng can phai chd dao xong hao déc
m&i c6 thé dao hao chudn bi, nho vay ma thoi
gian chudn bi tdng méi dugc rut ngén dang ké so
v@i khi sir dung MXGC. Vi du vé kha nang b tri
t6i da s6 MXTLGN tham gia chugn bi ting méi va
khai thac than xem hinh 3 va biéu d6 L = f(T) hinh
4. Thai gian chudn bj tng mdi trong trudng hop
nay dudc rut ngan dang ké theo bidu thirc 7.

T=t +t, (7)

Trong d6:

T.- Thdi gian chudn bj tAng mdi, thang;

t- Thdi gian dao hao chuén bi trén doan chiéu
dai bldc xtc Ly, thang;

tn- Thdi gian md réng bléc xtc Ly, thang.

L L L. L
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Hinh 4: Biéu dé L = F(T)
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e. Xdc dinh toc dé ddy ngang can thiét dé
hoan thanh san luong dat boc hang nam

Mudn tang t6c dd xudng sau dap (mg yéu cau
tang san lugng mo, khi dé téc do ddy ngang ciing
phai tang, vi gilta ching c6 quan hé chit ché vai
nhau. D& tang t6c d6 d4y ngang trén cac tang c6
3 hudng sau:

* Hudng thutr nhéat: Khi nang suét thiét bi xac
thap c6 thé bé tri mot s may xuc lam viéc dong
thoi trén tang. Nhu vay, téc do ddy ngang clia bd
mé khi d6 t6i da dugc tinh theo cong thitc (8):

yo= —Z—Q—— m/nam, (8)
K, h [,
Trong d6:

f - Hé s6 du trlr nang suat may xuc;

h- Chiéu cao tang béc dat da,

max

L, - Chiéu dai I6n nhat tuyén tang béc da
trén bd mo, m.

* Huong tha hai: St dung cac may xic c¢o
nang suat cao trén cac tang cé chiéu dai tuyén
céng tac 14n. Nang suat may xdc can thiét dé

dam bao téc dd dao sau day md V, la moét ham
clia cac bién s6 nhu biéu thirc 9.

Q*°, = F(Kg h, L1, Vs, 7, @) m*n (9)

* Hudng thur ba: Hién nay cac may xuc dang
st dung 3 cac mé ¢b nang sudt thap, nén giam
chiéu cao tang béc dat da & nhimg tang cé chiéu
dai tuyén cong tac 16n, khi dé6 gbéc nghiéng ba
cong tac gidm xudng. P& duy tri géc nghiéng
chung clia b& ¢ong tac, nhitng tang cé chiéu dai
tuyén cong tac ngén cé thé tang chiéu cao tang.
Chiéu cao tang boc da hop ly d cac tang dé dam
bao tdc dd dao sau day md V,, xac dinh nhu biéu
thirc 10:

_ 2.0, .

fLVetgy +cigp)’

Két ludn: DSi vii cac mo 16 thién sau cla
viing Quang Ninh hién tai va nhimg nam téi, diéu
kién khai thac rat khé khan, trong khi d6 nhu cau
vé than doi hdi ngay cang cao. Vi vay, cac mo
can phai ap dung cac giai phap cong nghé hgp ly
nhu da trinh bay trén day dé dap (ng nhu cau
than clia nén kinh t& quéc dan va chién lugc phat
trién ctia TVN trong nira dau thé ky XXI./.

m. (10)

hi

LUA CHON LOAI DAY NO PHU HOP V01 DUGNG KiNH LO MiN
CHO CAC MO LO THIEN VUNG QUANG NINH

@éy nd la loai phuong tién nd dudc st
dung ph8 bién & cac mod 16 thién ving
Quang Ninh. Day la loai phuong tién nd an
toan, kha nang két hop véi cac phuong tién nd
khac dé mang lai cac so d6 diéu khién nd vi
sai kha da dang. Thém nira, day n8 thudng
dugc st dung & cac bai nd c6 dudng kinh 16
min nhd dén trung binh do chi phi thdp hon
phuong tién nd phi dién (kip vi sai phi dién
trén mat va xubng 16 min). & day ta xem xét
cac vu nd sr dung day nd xudng 16.

KS PHAM VAN HOA
Truong dai hoc Mo - Dia chét

1. Qua trinh khdi né biing day nd

Khi khdi né cho mét ludng thudc nd hén hop
(dang rdi) trong 16 min bang mét day nd xudng 16
c6 thé xay ra nhimng kha nang sau:

- Néu ap luc sinh ra do ddy né di manh, nb sé
kich n8 cot thudc nd (xem hinh 1, 2b). Hagan
(1983) da nghién citu qua trinh lan truyén song
nd khi day né dat & trung tam lugng thudc nd
ANFO (xem hinh 1).

Téc dd nd ban dau gan day nd |a thap va sé
tang lén dan khi song nd phat trién trén toan bd
mat cit ngang cla cot thudc nd. Tuy nhién, dé
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