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Safety is always a top priority in underground coal mining, especially when
mining at great depths, which is accompanied by an increase in methane
content of the coal seams. The high concentration of methane in mine airstream
is cause of many negative effects on various underground works. In some cases,
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when the methane content in underground areas reaches the limit value, mine
fires can occur with great loss of people and equipment. In many countries,
where the coal mining industry is developed, practical experience in deep
mining has shown that current popular methods of coal seams preparation can
not always bring absolute safety in working faces, especially when extracting
and recovering coal seams with high methane content. The purpose of this study
is to develop an appropriate coal seam preparation method that can minimize
the risk of methane emissions, which is one of the causes of unsafety in the
underground coal mining. In this paper, the authors propose to use a
combination of different impact methods through boreholes to control the
intensity of methane release from high methane content coal seams. The
combined use of hydraulic and vibration methods will greatly increase the
network of man-made cracks in the coal mass, which allows methane to escape
more easily and reduce the gas content of coal block before extracting. The
research and testing of the complex impact method in real conditions has
yielded positive results: the ability to release gas increased by at least 3+5 times
and the degassing efficiency reached over 60% for coal seams, which has low
permeability. After research and analysis, the authors conclude that the
complex effect method is a promising new direction to support the control of
methane emissions and contribute to the improvement of technical - safety
effects when extracting coal seams with high methane content.
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Phwong phép luan vé chuin bi rudng mo bang phwong phap
tac dong phirc hop doi véi via than cé dd chira khi métan cao

Vi Thai Tién Diing 1, Tran Van Thanh 2, Nguyén Van Mién 3, D6 Vin Tinh 4
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THONG TIN BAI BAO TOM TAT

Qud trinh: An toan luén la vdn dé quan trong trong khai thdc than hdm o, ddc biét khi
N}lan bai 12/4/2021 khai thdc xuéng sdu cting véi sy gia tang dé chira khi métan ctia cdc via than.
Stra xong 10{7/2021 Ham lwong khi métan tang cao trong Iu6ng khéng khi mé gdy ra nhiéu dnh
Chap nhan dang 08/8/2021 hwdng tiéu cuc doi vdi cdc cong tdc sdn xudt, trong mot so truong hop cd
Tir khéa: thé gay chay mé vdi thiét hai Ién vé con nguoi va thiét bi. Muc dich cia

nghlen ctbu nhdm xdy dung phwo'ng phap chudn bi ruong mé thich hop dé
gidm thiéu nguy co phat thadi khi métan gay mdt an toan trong khu vurc khai
thdc. Bai bdo dé xudt sir dung két hop cdc phu’O'ng phap tdc dong khdc nhau
thong qua cdc 16 khoan nham kiém sodt khd ndng gidi phong khi métan tur
via. Viéc st dung két hop phuong phdp tdc d‘ong thuy lwc va tdc dong rung
ddng sé lam 1 gia tang ddng ké mang lwéi cdc vét niet nhdn tao trong khoi
than, tao diéu kién cho khi métan cé thé thodt ra dé dang, lam gidm ham
lwong chiva khi ctia khéi than truéc khai thdc. Nghién ctru va thir nghiém
phuong phdp trong diéu kién via thuc té mang lai nhitng két qud kha quan:
kha nang thodt khi tang toi thiéu 3+5 ldn va hiéu sudt khir khi dat trén 60%
doi vdi cdc via than cé dé thdm thap Nhu vy, phu'o'ng phap tdc dong perc
hop la mot hu'o'ng di mdi cé trién vong nham hé tro cong tdc kiém sodt sw
phdt thdi khi métan, gép phdn ndng cao hiéu qud ky thudt - an toan khi khai
thdc cdc via than c6 do chiva khi métan cao.

Chuin bi via than,

b6 chira khi métan cao,
Do thadm thip,

Phat thai khi,

Tac dong rung dong.

© 2021 Trwong Pai hoc M6 - Pia chat. Tt ca cic quyén dwoc bao dam.

phuwong phap tich hgp méi da dwgc dé xuit nham

1.M& dau khtr khi via than, gitip thu hoi khi métan t6i da. Khi

Cong nghé khai thac 10 cho 1a nén tang co ban
cua cdng tic san xuit mo can dwgc cai tién khong
nging. DE ning cao hiéu qua khai thic 1o cho,
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cong tic mo dién ra & do siu twong ddi 1om
(1.000+15.00 m), nang suit 10 cho gidm dang ké
do lwong 16 khi métan thai ra tir gwong 10 cho va
cac gwong 1o chuan bi (Pavlenko, 2018). Hién nay,
dé gidi quyét van deé gia tang cong suat 1o cho, tic
1a tang kha nang sinh loi cia mé do tang cwong do
khai thac than & cac via chira khi métan, can giai
quyét van dé ddm bao an toan khai thac khi chiu
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anh hwdng cua khi métan. Nghia 13, dé c6 thé gia
tang cuong do khai thac 10 cho véi cac to hop thiét
bi cor giGi héa hiéu suit cao, cin ddm bao loai bo rao
can vé sy nguy hiém ctia khi métan & gwong 10 cho.

O nwéc ta, cac phwong phap chudn bi via than
hién dang ap dung vé co' ban vin dam bao an toan
va mang lai hiéu qua trong qua trinh san xuit. Tuy
nhién, khi khai thac cic via than c6 do chira khi
métan cao, dic biétla doi vai nhitng maé loai I hodc
siéu hang véi do chira khi > 4,5 m3/TKC, thuc té tir
cac nwdrc c6 nganh cong nghiép khai thac than phat
trién véi cac mo c¢6 d6 sau khai thac 1om da chi ra
rang cac phwong phéap chuin bi via than phd bién
hién nay khéng phai lic nao ciling c6 thé mang lai
swan toan tuyét doi cho cong tac khai thac & gwong
10 chg. Viéc lwa chon phwong phap chuén bi hop ly
d6i vdi cac via than c6 do chira khi, xuit khi métan
cao can dwoc danh gia dwa trén viéc ddm bao ham
lwong khi métan trong cac dwong 10 chuén bi phai
dwoc gidm thiéu dé dat mirc téi thi€u cho phép, tao
diéu kién cho cac cong tic mé khac duoc dién ra
trong moi trrdng an toan, thuan loi.

2. Xay dwng co’ s ly thuyét cia phwong phap
tac dong phirc hop

Khi khai thac cac via than c6 d chira khi métan
cao, viéc lra chon cdng nghé khai thac, t6 hop thiét
bi san xudt bat budc phai dua trén muc tiéu ting
nang suat 10 cho cung véi gidm “rao can khi”.
Nghia 1a phwong an dwoc lwa chon phai dam bao
khic phuc, loai trir t6i da &nh hwéng ctia khi métan
dén viéc gia tang san lwgng 10 cho.

Trong truedng hop nay, dé gia tang san lwong 10
cho cin thue hién hai nhiém vu co ban sau:

- Giam nong d6 khi métan trong luéng gio6 thai
twr 10 chg xudng dwéi gia tri téi da cho phép theo
Quy chuin ky thuat quéc gia vé an toan trong khai
thac than ham 16 (B Cong thwong, 2011);

- Gidm néng do khi métan trong cac gwong lo
chuin bi.

Dé giai quyét cac vin dé trén, cac tac gia dé xuat
str dung phwong phap két hop gitra tac dong rung
dong trén khdi than chira khi nham giam su lién
két, gia ting vét nit trén khoi than dé tang cuong
gidi phong khi va sau do6 loai b6 métan bang
phwong phap khtr khi d€ giam néng do cta khi
métan trong moi trwong khi cia cac dwonglo. Tac
déng nay két hop véi phwong phap pha vé thuy
luc cho phép ting nang suit 10 cho xét theo

phwong dién anh hwdéng bai cac yéu t6 khi va dam
bao an toan cho hoat dong khai thac (Jia va nnk,,
2012; Li va nnk,, 2016; Wei va nnk.,, 2016; Yang,
2014; Yao vannk,, 2016).

Dé xuit ndy da dan dén nhan thirc rang tac
dong rung dong 1a mot yéu t6 bat budc trong
phwong phap phirc hop dé c6 dwoc kha nang nirt
né va tao ra dong chay loc khi trong cac khdi than
nguyén cua via than (Korshunov va nnk. 2014;
Pavlenko, 2018; Slastunov va nnk., 2018; Yang,
2014).

Hinh 1 m6 td vung anh hwéng cia phwong
phéap tic dong phirc hop 1én via than khi chuln bi
via theo phwong phap chia cot véi viéc ap dung tac
dong thuy lwc nho viéc bom nwéce vao théong qua
cac 16 khoan tir mat dat & giai doan dau két hop
véi tadc dong rung dong trong giai doan sau do.

Dwa theo két qua ctia mét s6 cdng trinh nghién
ctru thue té tai cic mé than & nwéc ngoai, véi do
cing thong thwong clia than f= 2+3 thi tac dong
thiy lwc nén dwoc thiét 14p véi thong s6 ap suat P
= 25+23 MPa va luu lwong phun q = 25+45
lit/gidy. DAy la thong s6 dwoc xac dinh & phin 16
khoan c6 tiép xdc truc tiép tdi via than, cac thong
s0 dau vao can phai tinh todn dén cac yéu t6 lién
quan dén coéng tac dwa nwérc vao via thdng qua cac
cac 16 khoan tir bé mit. Trong trudmg hop nay,
vung anh hwdng cta tac dong thiy lwc thwong co
dang elip dwoc phat trién theo hwéng cia hé
thong vét nirt chinh véi ban kinh truc chinh va truc
phu trong khoang r = 70+140 m.

Trong qué trinh chuin bi via than c6 d6 chira
khi métan cao, viéc ap dung phwong phap tac
dong phtrc hgp nhw trén hira hen mang lai nhirng
két qua tich cwc nham gép phan kiém soat ham
lwong khi métan con lai cia khoi than va ham
lwong khi métan thoat ra khong gian lam viéc
(Korshunov va nnk, 2014; Pavlenko va nnk,
2015). P& nang cao chit lwong cla cong tac chudn
bi, cac 16 khoan st dung cAn phai duoc tinh toan
dén vi tri thi cong d€ phu hop véi vi tri dao cac
dwong 10 chuén bi.

Mot vai cong trinh nghién ctru da chi ra rang,
phuong phap tac dong rung dong cho phép tang
kha ning thoat khi gip 3+5 lan va hé s6 hiéu suit
khtr khi ting 1én 60+70% trong diéu kién khai
thac khoi than ¢6 d6 thdm thap (Panyshko va nnk.,
1999; Pavlenko va Barnov, 2019; Pavlenko va
nnk, 2015).
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1 - L8 khoan tir bé mit dia hinh dén via than
2 - budng bién khu vire chiu dnh hwéng ciia phuwong phép tic dong

] r - Ban kinh viing chju dnh hwéng bé&i phwong phép tic ddng thiy lwc &
R - Ban kinh viing chiu anh hwéng béi phwong phéap tac ddng phirc hop

Ar - Phén gia ting viing 4nh hwéng do 4p dung phwong phéap tac dong
rung d9ng & giai doan sau

Hinh 1. So' d6 mé td viing dnh hwéng ctia phwrong phdp tdc déng phirc hop (Pavlenko va nnk,, 2020).

3. Ap dung phwong phap phirc hop trong qua
trinh chuin bi via than c6 ham lwong Khi
meétan cao

Mot so d0 két hop nham gidm do chira khi
métan trong via than cho cac via méng va day
trung binh bang viéc st dung cac “16 khoan rung
dong” da dwoc phat trién (Hinh 2). Qué trinh khir
Kkhi ctia via than nén dwgc thye hién & ché do phirc
hop, gobm phan tach nho thiy lwe va tic dong rung.
Pé dap &ng nhu ciu gia ting céng suit ciia mo,
cong tac khiu tai 10 cho can dwoc dién ra lién tuc
& cuong do cao sé lam gia tang lwong khi métan
thoat vao khong gian 10 cho. Néng do khi métan
trong khong khi mé tang 1én lam giam d6 an toan
cua cac hoat dong khai thac ma.

Trong so' d6 cong nghé dugc thé hién trén Hinh
2 c4c 16 khoan tac dong thuy Iuc 1 dwoc khoan tir
mat dit dén khdi than chuin bi khai thac voi
khoang cach gitta cac 16 khoan b = 50+70 m nham
muc dich thdo khi ¢ 4p so' bo dé khi tw thoat ra tir
via qua 16 khoan. Tiép d6, trwdc khi 1o cho khai
thac dén khoi than dang chudn bi, tir cic dwong 10
chuin bi can thuc hién khoan cac 16 khoan tac
déng rung dong 2 c6 chiéu dai L; = 100+120 m v&i

khoang cach giita cac 16 dao dong trong khoang a
= 10+15 m (Pavlenko va nnk., 2020). Su két hop
gitra 2 hé théng 16 khoan trén sé nang cao hiéu qua
thoat khi métan cho cac via than chira khi, giai
phéng mot lwong dang ké khi métan nham dam
bao an toan cho cong tac khai thac mé.

Sor @6 cong nghé phirc hop dé chuin bi cho cac
via than chiva khi trong trirong hop khai quat nhat
dwoc xay dwng dwa trén cac thong s6 rung dong
khuyén nghi, cac thong s6 nay dwoc xac dinh véi
muc tiéu cudi cling la ddm bao sy an toan va hiéu
qua cua hoat déng khai thac. Do d6, theo quan
diém chung, viéc thay doi tri s6 cic yéu to rung
dong riéng 1é trong méi quan hé gitra khong gian
va thoi gian tc dong 1én khéi than sé tao ra cac so
d6 cong nghé phirc hop khac nhau. Viéc str dung
hiéu rng rung c6 mic tiéu thu ning lwong thip
cho phép loai bd “rao can khi”, ning cao ning suit
10 cho va gidm thiéu tdi da chi phi théng gi lién
quan dén gia taing nong dd khi métan. Viéc str dung
hiéu ng rung dong cling dwoc coi nhw mot
phuwong phap phu tro nham khit khi trong khéng
gian da khai thac, gidm néng do khi métan thoatra
khu vuwe lam viéc cda 1o cho.

Trong qua trinh khai thac, mdi via than sé& c6 do
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Hinh 2. Sor db céng nghé chudn bi via than cé do chira khi métan cao bang phwong phdp tdc dong phirc hop
(Pavilenko va nnk., 2020).

thoat khi khac nhau, diéu nay dwoc quyét dinh béi
phuong thirc khai thac va dé chira khi cta khoi
than nguyén ban dau. Vi viy, viéc xay dwng, tinh
toan ap dung cac phwong phap tac dong trong qua
trinh chuén bi via can phai dwa trén cic thong s6
cda via than trong diéu kién thuc té.

Tac dong rung dwoc thuc hién bing nhiéu
phuwong phap khac nhau, bao gbm cd phwong
phap st dung rung chan co hoc tao ra tir cic thiét
bi ho tro, c6 thé cung cip sw nitt né dang ké 1én
khdi than. Két hop véi tic dong thay luwc truede do,
tac dong rung sé tao ra hé thong cac dat gay bo
sung lam tang ban kinh ctia khu vwc chiu anh
hwéng ctia tac dong phirc hop (Korshunovva nnk.,
2014). Khi thiét ké cac bién phap tac dong phirc
hop d6i v6i cac via than chira khi cAn phai gan chit
ching véi cac giai phap cong nghé ap dung va ban
chat ctia cac hoat dong khai thac nhw céng viéc
chuén bj va khai thic, cong tac khi khi va cac cong
viéc phu tro khac.

4. Kétluan

D3 c6 nhitng nghién ctru ctia nhiéu tac gia khac
nhau vé phwong phap thao khi métan trong qua
trinh chuln bi cic via than c6 dd chira khi métan

cao, nhitng nghién cru nay vé co ban chi dwa ra
nhitng phwong an ky thuat doc lap dwa trén co s&
ly thuyét dwoc xay dung. Mac du chwa dwoc ap
dung rong rii tai Viét Nam nhung qua viéc thi
nghiém tai nhiéu mé than him 16 trén thé gidi cho
thay hiéu qua cuta tirng phwong an khi ap dung
riéng 1é thwomg mang lai hiéu qua khéng cao.
Trong bai bao nay, cac tac gia da dé xuit st
dung phwong phap tac dong phirc hop trong qua
trinh chuén bi via than dé thao khi sém cho via cé
d6é chira khi métan cao. Soo d6 cdng nghé cda
phwong phap tac dong phirc hop ap dung cho cac
via than c6 dd chiva khi métan cao dworc hiéu la tip
hop cac quy trinh va trinh ty thyc hién, cho phép
thuc hién cac tdc dong khac nhau theo mot trinh
twnhat dinh, b6 sung cho nhau va phat trién ching
tir giai doan nay sang giai doan khac, dé thuc hién
cac cong doan san xudt chinh va phu tro nham
thuc hién qua trinh khi khi. Ban chat cia phwong
phap 1a st dung két hop cac hiéu &ng tac dong
khéc nhau nham thay déi theo hwéng tich cuc qua
trinh hinh thanh va phat trién cac hé théng nit né
trong khdi than trwdc khi dwa vao khai thac nham
gia tang sw thoat khi métan. Pay la mot phwong an
wu tién trong viéc chuidn bi sém khdi than chira
khi dé khai thac & cwedrng d6 cao dwa trén viéc tinh
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dén cac loai tic dong tich cuc va trinh ty thuc hién
chung, trong d6 thwong str dung cac 16 khoan khir
khi sém bang tac dong thuy lwc va b sung cac tac
dong rung dong trong giai doan sau.

Théng qua cac 16 khoan tir mat dat va tir cac
cong trinh mo, viéc str dung cac tac dong khac
nhau nham tao ra mdt mang lwdi cac vét nirt nhan
tao phan nhanh dang ké trong via va trong vung
14n can cta via bi anh hwéng béi 16 khoan 1am ting
d6 thoat khi métan trong giai doan chuén bi. Ttr d6
cung cip diéu kién dé thuc hién nhitng bién phap
b6 sung nham hoa loing ndong do khong khi mé vé
noéng dé cho phép trudc khi dwa khdéi than vao
khai thac, gop phin ddm bao an toan va ning cao
hiéu qua san xuit.

Pong gop cua cac tac gia

Tran Van Thanh - xay dwng y twdng, bd cuc bai
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