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TOM TAT

Diéu khién trang thai khéi d& nhdm dé tai &p luc mad lén duwong 16 doc via vén tai trong vang ap luc tua

16 cho' la khdu céng nghé quan trong va phurc tap nhét trong t6 hop cac gidi phap chéng gid duy tri de St
dung lai lo doc via vén tai trong so db coéng nghe khai théc khéng dé lai tru bdo vé. Phuong phap né min
cat vach dinh huong duoc dp dung rong réi & Trung Qudc, LB Nga. Do tinh chét co ly va céu tao cua khéi
dé véch rat da dang va bién déi trong pham vi Ién nén rét khé cé thé tao ra mét mét khe nut ly tudng (mét
lién két yéu) trong khéi da dé véch co thé sap db, gy xubng theo du kién. Thurc té thuong st dung phuong
phap hén hop: két hop phuong phap né min tu ndng cat véch dinh huwong véi phuwong phap né min pha vo
khéi da; phuong phap né min — thdy Iy dinh huong véi phuong phdp nd min pha vo khéi da. Khi do, khoi
luong céng téc khoan - nb min rat I6n, dac biét trong truong hop khai thac via day theo so dé khéu 1o cho
tru - ha trén thu héi than noc va dé véach thudc loai bén viing, khé sép dé. Trén co sé nghién ciru ly thuyét
va thuc tién &p dung cac phuong phap lam yéu khéi da, cac tac gid dé xuat cong nghé cat vach bang
phuong phap hén hop thay luc - nbé min dinh huéng &p dung cho diéu kién khai thac via day va mét sé két

qua thtr nghiém céng nghé ,tai 10 doc via vén tai lo cl:ic,y IV-9-17 Cbng ty }‘han Ha Long.
Tw khéa: céng nghé cat vach, phuwrong phap hon hop thay lwc - nd min dinh hwdng.

1. DAT VAN BE

Coéng nghé khai thac khéng dé lai tru bao vé
(KTBV) vé ban chat la mét tb hop cac giai phap ky
thuat, cong nghé dwoc thyc hién trong qua trinh
dao 16 chuan bj va khai thac 16 cho nham chéng
gitr dworng 16 6n dinh trong subt thdi gian tén tai,
dap trng chirc nang 16 doc via van tai khi khai thac
|6 cho' phan tang trén va chirc ndng 16 thdng gié
cho 16 cho phan tang duai [3].

V@i tinh wu viét ndi trdi 1a khéng phai dao méi
16 théng gid cho 16 cho phan tAng dwéi va loai bd
hoan toan tén that than trong tru bado vé, doéng
nghia vé&i viéc gidm chi phi dao 10, tiét kiém tai
nguyén than, nang cao hiéu qua san xuat nén cong
nghé khai thac KTBV dwoc nghién clru va phat
trién ap dung & nhiéu nudc trén thé gidi tv nhiéu
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@ Ho6i Khoa hgc va Cong nghé Mé Viét Nam

nam trwdc va déc biét phat trién manh mé & Trung
Quéc trong khoang 10 ndm trd lai day ca vé
phwong dién ly thuyét va thuc tién [8].

O Viét Nam, trong giai doan 2021-2024 da trién
khai nghién ctru va thtr nghiém céng nghé khai
thac KTBV trong diéu kién via day trung binh, do
déc thodi dén nghiéng tai khu vwc Khe Cham |
thudc Cong ty than Ha Long - TKV vé&i bdn gidi
phap céng nghé chinh: (i) Chéng 16 bang neo cap
dw &ng lwe véi lwe khang khong déi; (i) Diéu khién
trang thai khéi da vach dé d& tai ap lwc md tac
dong 1én dwong 10; (i) Chdng gilr tdng cwong 16
trong vung ap luc twa 10 cho; (iv) Tao twdng chén
ngan da pha hda va chéng ro gi6 doc theo héng 16
16 doc via tiép giap véi khoang tréng da khai thac
16 cho. Trong d6, diéu khién trang thai khbi da vach
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dé d& tai ap lwc md tac dong 1én duwong 16 bang
phuong phap cét vach dinh huéng la giai phap
céng nghé quan trong va phurc tap nhat [4].

Trong diéu kién dia chét - ky thuat mé cac 16
cho khu Khe Cham | - Cong ty than Ha Long da st

coloefoo| T %

dung phwong phap né min tu ndng dinh huwéng dé
cat dam coéng xon da vach theo dwdng bién hong
16 doc via van tai tiép giap v&i khodng tréng da khai
thac 16 cho (Hinh 1).

SO DO CONG NGHE CHONG GIU TANG CUONG,
KHOAN NO MIN CAT VACH DUY TRi LO DQC VIA VAN TAI
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Hinh 1. So’ d6 céng nghé khai thac KTBV ap dung
tai khu Khe Cham | - Céng ty than Ha Long

Két qua nghién clru va theo ddi cho thay, da
vach doc theo bién 10 sap d6 xubng chén l&p
khoang tréng da khai thac, dat yéu cau dé& tai ap
lwe, tao diéu kién thuén loi cho c6ng tac chéng git
duy tri dwong 16 6n dinh, d&m bao chirc nang 16
théng gi6 cho 16 chg phan tang duwdi.

Han ché co ban clia phuong phap nd min tu
nang dinh hudng 1a khéi lwong cong tac khoan - nd
min I&n. Trong trwdng hop khai thac via day theo
so dd khau 16 cho tru - ha tran thu hdi than néc can
phai khoan - né min v&i sé lwong 16n 16 khoan dai
trong da vach, dic biét khi da vach thudc loai bén
vitng kho sap db, chi phi cho cong tac diéu khién
khéi da, d& tai ap luc mé sé rat Ion. Trong mot sb
trudng hop co thé khéng hiéu quéd do khéng cat
dwoc hét chiéu day dam coéng x6n da vach, khéi da
sap dé xudng khong lap day khoang tréng da khai
thac, van gay nén hién twong “treo” clia da véach.

Chinh vi vay, dé ap dung hiéu qua céng nghé
khai thac KTBV trong diéu kién via day, déc thoai
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dén nghiéng & cac mé ham 16 Quang Ninh, can
thiét nghién ctu, tim gidi phap ky thuat giam chi
phi cho cong tac khoan - nd min diéu khién da
vach, dam bdo d& tai ap lwc md, tao diéu kién
thuan lgi chéng gi® duy tri n dinh 16 van tai, dap
&ng yéu cau ky thuat d& s dung lai lam 16 thdng
gi6 cho 16 cho phan tang sau.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU

2.1. Co s& ly thuyét diéu khién trang thai khéi
da mé trong vung ap lwc twa cuta 16 che

Qua trinh bién dang, pha hiy da vach truc tiép
(VTT) va da vach co ban (VCB) trong vung ap lwc
twa 10 cho trong hé théng khai thac cot dai theo
phwong dwgc nghién clru trén mé hinh cling nhw
tai hién trudng, da xac dinh dwoc co ché bién
dang, pha hly ban dau va pha hiy thwong ky cla
da VTT va da vCB [1].
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mét cat theo truc y,

mat cit theo truc X5

2a)
Hinh 2. Co’ ché bién dang va sap d6 ban dau da vach truc tiép

Hinh 2a mé ta d&c tinh bién dang clia VTT: theo
tién do6 16 cho bat dau tir 16 thwong khéi diém, dién
tich 16 tran cta VTT tang dan, ty sé a/b gidm dan
dén thoi diém xay ra sap db ban dau ctia VTT theo
dién tich 16 trAn cta khodng tréng da khai thac
duwoc gidi han tlr 4 phia: (1) tru than tiép giap
thwong khéi diém khai thac; (2) gwong 16 cho’;
(3,4) tru than bao vé 16 doc via théng gié va van tai.
Vom sap dé ban dau c6 dang gan gidng véi hinh
oval, trong da sb truéng hop cé dang gibng voi
hinh elip. Déi v&i diéu kién via thoai va trong khdi
da vach khong c6 cac pha hiy kién tao, qua trinh
pha hay ctia VTT thwdng xay ra theo trinh tw dwoc
md ta trén Hinh 2b: khi VTT 10 trdn dén mot dién
tich gi&i han, d3u tién sé sap dd trong khoang tréng
1, tiép theo sé& sap dd 1an lwot theo th tw viing 2
dén vang 3 va 4 [5].

I

2b)

Sau sap dd ban dau cta VTT, qua trinh tién
guong |6 che dan dan hinh thanh dam coéng xén
da vach trén noc 16 chg v&i mdt phia ngam trong
khéi da phia trwdc gwong 16 va mét phia twa trén
khéi da chan vom sap db. Khi chiéu dai ddm cong
x6n du 16n, VTT sé tw sap db sau guwong lo tao nén
budc gay thuwdng ky. Twong tw phia cac 16 doc via
thdng gié va van tai cing hinh thanh ddm céng xén
VTT trén néc cac dwdng 16 voi mdt phia ngam
trong khéi da trén tru than va dwong 16 chuén bi,
phia con lai la ranh gi¢i v&i vom sap dd. Qua trinh
bién dang, pha hiy va co ché hinh thanh cac dam
cébng x6n VCB trén ndc 16 chg va cac dudng 16
chudn bj xay ra cling twong tw nhw dbi véi da VTT.
Chinh cac céng x6n VTT va VCB nay tao nén vung
ap lwc twa trong khu vye 16 che phia trwéc guwong
16 va phia cac dwong 16 chuén bi (Hinh 3).
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Hinh 3. Co ché hinh thanh cac ddm céng xén VTT va VCB
trwéc gwong 16 cho va trén tru than va 16 chuén bi
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Cac nghién ctvu [8] d& xac dinh 03 mé hinh bién
dang, pha hiy va sap db ctia cong xén da vach
trong khu vie 16 doc via van tai (Hinh 4): (a) coéng
x6n da vach gdy nam hoan toan trén via than va
duong 10; (b) cbng xén dé vach gdy nam trén

—

Khéi da C

Tru than

i Khéi di B

dudng 16 va (c) cdong xén da vach gay ndm ngoai
dudng 16 trong khoang tréng da khai thac va chira
rang trong truéng hop (c) dwong 16 dwoc chdng
gilr trong diéu kién thuan loi nhat do it chiu anh
hwéng cla ap lwc twa 106 cho.

DBuong 1o Thanh
giitlai  chin

Khu vire pha hoa

a) cong xén da vach gay nam trén via than va duwong 16

Vach truc tiép

Than

Puong 10 Thanh
gittlai  chéan
b) cong x6n da vach gay nam trén dudng 10

Khu vue
pha hoa

Hinh 4. Sw sap dé da vach tac dong lén

2.2. Mét s6 phwong phap diéu khién trang thai
khoi da mé ap dung trong so d6 cong nghé khai
thac khong dé lai tru bao vé

Do tinh chat da dang va phurc tap cia khéi da
ma, s pha hiy va sap dé clia cac cong xén da vach
phu thudc chii yéu vao cac yéu tb dia chat — ky thuat
mé nhw diéu kién san trang via than, ciu tao va tinh
chét co ly da vach, d6 sau khai thac v.v..., nén thuc

dudng
cat vach

16 gitr lai

16 van tai
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chéng giit tam thoi

Khéida C

Vach truc tiép

Than

Duong 1o Th:c'lnh Khu vue pha hos
gittlai  chan

c) cong xon da vach gay

nam ngoai dwong 10
16 chuan bj trong ving ap lwc twa 16 cho
té d& co nhiéu nghién ctru (ng dung cac giai phap
cong nghé dé cha dong diéu khién khdi da vach sap
dé, giam tai ap Iyc Ién duong 10.

O Trung Quéc tir ndm 2008 GS He Manchao
da phat trién cong nghé cét vach dwa trén phwong
phap nd min tu nang dinh hwéng dé cat gy dam
cdng x6n doc theo bién dwdong 16 lam gidm tai ap
lwc tac dong Ién dwdng 16 (Hinh 5).

ludng pha hoa
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lyre kéo tap trung

181 152 Vet nirt 153

ap suat mo rong va
xung kich ,

1010,

Puong khe nit

Dd viach 1o doc via

Pa vach 1o chg

Ong dinh huéng nang lwong nd

Ong u ning

16 tép trung ning lugng

éng tu ning
/X/

N
thoi thude thanh 18 khoan

Hinh 5. So’ d6 nguyén ly cat vach bang phwong phap né min tu nang dinh hwéng

Ong tu ndng c6 3 tac dung chinh; (i) tao ra ap
lwc cao, tbc dd nhanh va nhiét dd cao dé hinh
thanh trong khéi da mét khe nit theo mét hwéng
nhat dinh; (ii) 4p suat khi va séng xung kich tac
dong lén thanh &ng tao didu kién phat trién khe nit;
(iii) tdng hiéu suét nang lvong nob.

O LB Nga ap dung rong rai phwong phap tach
|&p thay lwe dinh huwéng (TLTL) va nd min thay luc
(NMTL) Iam yéu khéi da d& ddm cong xon dé sap
dd doc theo bién dwéong 10 véi khodng tréng da
khai thirc nham d& tai ap lwc, tao diéu kién thuan

Hinh 6. So’ d6 nguyén ly cdng nghé
cat vach thiy lwc theo mat phan 1ép
1 - L6 khoan; 2 - Rdnh mé ban dau;
3 - Nut bit 16 khoan; 4 - buong 6ng cao ap;
5 - Mup néi mém; 6 - Puong 6ng mém cao 4p;
7 - Tram bom; 8 - Thiét bj kiém tra.
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loi chdéng gir dwdng 10 trong so dd cong nghé khai
thac KTBV [6, 7].

Ban chét cla phuong phap TLTL & tao ra mot
ranh mé ban du 2 trong thanh 16 khoan 1, song song
hodc nghiéng v&i mét phan Iép trong khdi da vach
bang mot két cAu co khi dac biét goi 1 thiét bi tao ranh
ban dau, sau d6 bit 16 khoan bang nut mém chiu ap
lwc cao 3 va dung bom cao ap 7 bom ép dung dich
(nwéc hodc nhii twong) vao ranh mé ban dau theo
duwdng 6ng mém cao ap 4 qua mup ndi mém 5 lién két
may bom v&i dudng dng (Hinh 6, 7, 8).

Hinh 7. So d6 tao ranh mé ban dau
theo hwéng nghiéng v&i mat phan 16p
1 - dwong lo; 2 - May khoan;
3- L6 khoan; 4 - rdnh mé ban dau;
5 - tram bom.
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Do hiéu &ng pha hly dwéi tac dung clia ap lwc
dung dich, rAnh mé& ban dau phat trién mé rong tao
thanh mat lién két yéu trong khéi da vach theo huwéng
dwoc xac dinh trwdc. Db voi cac loai da tram tich thi
dod bén dut theo mat phan I&p 1a nhé nhét, vi vay ranh
mé& ban dau dat & vi tri mat phan 16p sé dé rang phat
trién mé rong tao thanh mat lién két yéu, lam gidm do
bén cla khédi da vach, tao diéu kién da vach trd nén dé
sap db hon trong qud trinh khai thac. C6 thé tao ra cac
mat phang cat vach & nhiéu murc khac nhau phu thuéc
vao so lwong va vi tri dat cac thiét bj tao ranh mé réng

o T
//////////W ’

2/ 2.
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Hinh 8. Thiét bi tao ranh mé rong.

1 - Thdn may; 2 - Dao cét;

trong thanh 16 khoan.

3 — khe dan huéng

Ban chat clia phwong phap NMTL: tir 16 chudn bj phia trwéc guwong 16 cho trong ving &p lwe twa khoan
cac 16 khoan dé& tai vao vach via than véi goc nghiéng so véi mét phan I&p gan bang géc sap dé tw nhién clia
da vach sau do tién hanh nap min va bua trong 16 khoan. Sau khi né min tién hanh bom ép dung dich vao 16
khoan vé&i &p suét I6n, tao ra khe nit trong Rhdi da vach doc theo duwong 10 (hinh 9)

Mit 1 ueg xic yéu

et Wi i o

3 Hinh 9. Sor do céng nghé né min thay lwc (NMTL)
1 - L6 khoan; 2 - Thubéc min né om; 3 - Khe nit; 4 - Mét pha hay; 5 - May bom

Phwong phap NMTL thuwdng dwoc ap dung
cho muc dich giam cwong d6 ap lwe khi vach co
ban kho sap db gay lan dau, tao buwéc gay thwdng
ky 6n dinh, cling nhw tao diéu kién thuan loi chéng
gitr duy tri 6n dinh 16 chuan bj trong khu vuc khai
thac do cat dwoc cdng x6n da vach, khong dé xay
ra tinh trang vach “treo” trén dién rong, on dinh 16,
gidm bung nén, ddm bao tiét dién cong tac duwong
16 trong subt thoi gian khai thac 16 cho.

2.3. Phan tich va Iwa chon phwong phap diéu
khién trang thai khoi da trén néc dwong lo

V& ban chét, phwong phap nd min - thy luc va
né min tu nang dinh hwéng cung muc dich tao ra
mat khe nit (mat lién két yéu trong khéi da)
nghiéng voi mat phan I&p khbi da vach mot géc
gan voi goc sap dd tw nhién doc theo duong 19, tao
diéu kién céng xén da vach gay theo duwong bién,
gidm tai ap lyc twa 1én dwdng 10; khac biét co ban

m SO 6 -2025

gitra hai phwong phap la dé tao thanh mat phang
khe nirt, phuwong phap nd min tu néng dinh hwéng
can khoan - nd moét sd lwong I1&n cac 16 khoan doc
theo dwong bién hong 16 véi khoang cach 0,5 +0,7
m gitra cac |6 khoan dé nd min tao khe nit ndi cac
16 khoan, con phwong phap nd min - thdy luc
khoang cach gitra céc 16 khoan cach xa nhau hon,
mat khe nit gitra cac 16 khoan dwoc tao thanh bai
ap luvc nwéc hodc dung dich bom ép véi ap suét
I&n vao 16 khoan. Nhw vay, gidm dang ké chi phi
cho céng tac khoan né.

Phu thudc vao tinh chat co ly da va cau tao cla
da vach nén trén thuc té rat kho cé thé tao ra mét
mat khe n&t ly twdng trong khéi da. Vi vay dé cong
x6n da vach cé thé sap db theo duwong cat nhat
dinh, thwdng s dung phwong phap hén hop: két
hop phwong phap nd min tu nang cét vach dinh
huwdng hodc phwong phap nd min - thdy lwe véind
min pha v& khdi da (Hinh 10)
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1.3 khoan cét sau

L6 khoan cat ndng 7~

Cit vach tu tao duong 1o

(a) mat cat ngang dudmg 10

L6 khoan cit /

L4 khoan lam roi
\ Cit véch tu tao duong 1o ‘

(a) mat cat ngang duomg 16

Mat guong va hudng khai thac

(b) mat cat doc duong 1o

AW

1.6 khoan lam roi

\ L4 khoan cét

4>
Mat guong va hudng khai thac :
\
\
\

(b) mat cat doc duong 1o

Hinh 10. So d6 n6 min phéi hep gitra nd min tu nang cat vach
v&i nd min pha (a); né min phoi hop 16 khoan né ndéng va séau (b).

Uu diém ndi bat clia phwong phap TLTL dinh
hwéng la ¢ thé ap dung véi moi loai da vach theo
tinh chat sap dd, co thé tao ra cac dam coéng xén
c6 chiéu day khac nhau do cé thé dét thiét bi tao
ranh mé réng ban dau & cac vi tri khac nhau va coé
thé cat vach theo mat phang song song hodc
nghiéng v&i mat phan 16p khdi da vach. Han ché
cla phwong phap nay la khong chd dong diéu
khién dwoc cong xdn da vach gay theo mat khe nit
doc theo duérng bién tiép giap gitra hdng 16 doc via
v&i khoang tréng da khai thac.

Tw phan tich wu nhwoc diém cla cac phwong
phéap diéu khién trang thai khéi da vach trong ving
ap lwc twa 16 cho, dé tao diéu kién cho cong x6n da
vach sap dbé dén do cao dam bao lap day khoang
trbng da khai thac va gay doc theo duong bién
héng 16 doc via nham giam tbi da anh hwéng cla
ap luc twa 1én dwong 16, cac tac gid da dé xuat
Coéng nghé cat vach bang phuong phap hén hop
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thay lwc - nd min dinh hwéng. Ban chéat clia dé xuét
méi la sw két hop gitra hai phwong phap lam yéu
khdi da: (i) phwong phap tach 16p thay lwc dinh
hwéng nham tao ra cac mét lién két yéu (mat khe
nwt) song song hodc nghiéng vé&i mat phan Iép clia
khéi da, dam bao vach sap dé dén chiéu cao can
thiét dé lap day khoang tréng da khai thac; va (ii)
phwong phap nd min tu nang dinh hwéng nham
tao ra mat lién két yéu (mat khe nit) doc theo bién
dworng 16 va nghiéng véi mat phan 16p cda khéi da
mot géc gan véi goc sap do tw nhién cla da vach.

Bang cach tao ra hai mat lién két yéu trong
khéi da trwéc gwong 16 cho, c6 thé chi dong diéu
khién da vach sau guwong 16 cho sap d6 va gay
theo bién 106 doc via dén chiéu cao can thiét, dam
bao d& tai ap Iwc cong x6n da vach tac dong lén
duong 10, tao diéu kién thuan lgi chdng git duy tri
16 6n dinh, dap &ng yéu ciu dé s dung lai 1am 16
thdng gié cho 16 cho phan tang sau.
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3.1. KET QUA VA THAO LUAN

3.1. Ap dung thir nghiém céng nghé cat vach
bang phwong phap hén hop thay lwc - né min
dinh hwéng [4, 7, 8.

Cong nghé cét vach bang phuwong phap hén
hop thay lwc - néd min dinh hwéng duoc thl
nghiém tai 10 doc via van tai 16 chg IV-9-17 via 9
khu Khe cham IV Céng ty than Ha Long. Diéu kién
dia chét - ky thuat mé khu viec khai thac, nhw sau:
Chiéu day via thay déi tir 3,5 + 5,5 m, trung binh
4,7 m; goc dbc via a = 0 + 109 khdi lwong thé tich
cta than y = 1,51 tAn/m?®. D4 véach truc tiép 1a bot
két, chiéu day tir 1,8 + 15 m, trung binh 1a 8,0 m
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1000 ﬁ?gil
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a) H6 chiéu khoan tao ranh mé ban dau
cat vach bang phuong phap thay luc

(d6i chd co 16p sét than chidu day dén 1,8 m). Ba
vach co ban la cat két chiéu day tlr 9,9 + 254 m,
trung binh 14,4 m. Tru tryc tiép 12 bot két hoac cat
két chidu day ttr 1,0 + 17,9 m, trung binh 7,4 m. Lo
cho khéu theo so' dd cong nghé khai thac KTBV,
16 doc via van tai dwoc chéng gilr duy tri st dung
lai 1am 16 théng gié cho 16 che phan tang sau. Lo
DVVT cua 16 chg dwoc dao bam tru, tiét dién hinh
vom, chéng bang vi thép SVP-27, dién tich dao Sq
=11 m2, buwéc chdng L = 0,7 m/vi. Qua tinh toan,
thiét ké, dé tai da xay dwng hd chiéu va quy trinh
coéng nghé cét vach bang phwong phap hdn hop
thay lwc - nd min dinh hwéng (Hinh 10, 11).
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_ b) HG chiéu bom ép cét vach
bang phuong phap thay Iluwc tai lo
DVVT cia lo chg IV-9-17

Hinh 10. Hd chiéu khoan tao ranh mé ban dau va bom ép
tach I&p dinh hwéng bang phwong phap thay Iwce tai 16 DVVT cua 16 cho
9) L6 khoan tach I6p thiy luc; 10) Neo cép tdng cuong lo DVVT: 11, 12) Puong 16 va vi chéng, chéng
gitr 1o DVVT: 13) May khoan; 14) Thiét bj tao rénh mo réng ban dau; 15) Nut bjt 16 khoan; 16) Vét nut
mé réng; 17) Mdp néi mém; 18) Ong mém cao ap; 19) Péng hd do luu luong tram bom;
20) Pbng hé do é&p suét nuoe.
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Hinh 11. H6 chiéu khoan né min cat vach dinh hwéng
va cau tric 16 min cat vach tai 16 DVVT cua 16 cho
33) Lép dé véch truc tiép (bot két) néc 10; 34) Lop than tiép gidp
noc 16; 35) Khéi thudc né gdm 3 théi (0,6 kg) va 1 kip; 36) Khéi
thudc né gébm 2 théi (0,4 kg) va 1 kip; 37) Bua min; 38) Hinh &nh
vét nurt cda 16 min sau khi né cat véch dinh huéng; 39) L6 min cét
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vach cuda lo cho IV-9-17; 40) Neo cap tang cwong lo DVVT

Co6ng nghé cét vach hdn hop thay lwc - nd min
dinh hwéng d& tai ap lwc mé dé duy tri 16 DVVT
ctia 16 cho bat dau trién khai vao thue té tir thang
11/2025, tinh dén nay da thwc hién cat vach dwoc
50m. Qua trinh thi cdng, theo dai va danh gia két
qua ap dung, cho thay: da vach doc héng 16 DVVT
cua |6 cho, sau cat vach da cho két qua rét tét, cu
thé&: da vach cat bang thay lwc dinh huwéng da tao
ra duoc khe nirt mé& rong theo yéu ciu thiét ké dat
ra (Viéc thi cong bom ép cét vach thay lwc & méi
16 khoan tir 20 + 25 phut, da cé d4u hiéu nwdc chay
ra thanh dong & céc 16 khoan lién k& hodc tr cac
khe nrt & thanh 16 DVVT (trong pham vi tr 10 + 15
m tinh tw vi tri 16 khoan thi cdng bom ép nwéc);
Cong tac khoan nd min cat vach dinh hwéng ciing
dam bao (Cac 16 min sau khi nd da tao ra dwoc cac
vét nirt @m béo cac thong sb theo yéu cau thiét ké
dat ra (ddm bao mdc dd nit né trong 16 khoan 2
75%). So sanh véi gidi phap cét vach thuan tay
bang khoan né min dinh hwéng cho thay, céng tac
cat vach hén hop cé nhiéu wu diém nbi troi: (1)
Khéi lwong cac 16 min cét vach dinh hwéng gidm
dwoc mot nira. Do da vach da duoc lam yéu so b
bang cat vach thay lwc. Tl d6, gidm dwoc mat do
cac 16 min cat vach dinh hwéng (Tinh so bd trong
50 m |6 DVVT, cho thay: néu ap dung thuan tiy nd
min cét vach dinh hwéng phai can 71 16 min, con
khi &4p dung céat vach hén hop, s6 16 min chi can 35
16 va 4 16 khoan cat vach thay lwc dinh huwéng); (2)
Thiét bi cho cong tac cat vach déu s dung céac
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thiét bi hién c6 (may khoan 16, may bom cao ap —
tram bom c4p dich nhii twong cta 16 cho), chi can
dau tw thém miii khoan tao rénh. Céng tac cat vach
thay Iwc c6 quy trinh céng nghé don gian, chi phi
cho m6t 16 khoan cét vach bang thuy lwc cé thé tinh
twong dwong véi 16 khoan nd min cat vach dinh
hwéng, tlr d6 nang cao dwoc hiéu qua cong tac cat
vach.

3.2. Thao luan

Coéng nghé cét vach hén hop thay luc - nd min
dinh hwéng d& tai ap lwc mé la tién bd ky thuat
méi, lan dau tién dwoc ap dung trong khai thac mé
ham 16 Viét Nam. Viéc thi cdng cét vach dwoc bat
dau tw vi tri nga ba véi thwong khéi diém caa 16
cho. Trinh ty thi céng, nhw sau: dau tién thi cong
céat vach bang phuong phap thay lwc dinh hwéng.
Sau do, thi céng cat vach bang phuwong phap
khoan né min dinh huéng;

* Thi céng cat vach bang phwong phap tach
Iép thay e dinh hwéng, dwoc thue hién theo ho
chiéu thiét ké. Vi tri thi cong 16 khoan cét vach thay
lwc dam bao vwot trwdce vi tri chéng tdng cwdng
neo cap bang khoang céach gitra hai 16 khoan, cach
guwong khai thac 10 chg tir 70 + 100 m va duoc
thwe hién theo cac buwdc: (1) Xac dinh vi tri 16
khoan; (2) Lap dat, dinh vi may khoan; (3) Thi cong
|6 khoan; (4) Tao ranh mé ban dau; (5) Thi cong
cat vach bang thay luc dinh hwéng; (6) Thao d&
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thu hoi thiét bi va di chuyén dén vi tri 16 khoan cét
vach tiép theo.

* Thi céng cat vach dwong 16 DVVT caa 16
cho’ bang khoan né min dinh hwéng, duwoc thuc
hién theo ho chiéu thiét ké. Cong tac khoan, né min
cat vach & sau va cach vi tri dwong 16 dang chdng
tang cwdng cap neo > 20 m va cach gwong khai
thac 16 cho > 50 m. Trong méi doan |16 DVVT, cac
I6 khoan cét vach dwoc thi cong 1an lwot theo
hwdng tién cla guwong |6 chg va duwoc thye hién,
nhw sau: dau tién thuc hién cac buwdc twong tw
nhw buéc (1), bwde (2) va budc (3) néu trén. tiép
theo thure hién cac bude: (7) Nap cac khéi thube
va kip nb ‘vao tirng bng tu nang riéng lé. Sau do,
dwa cac éng tu nang da nap thudc va kip vao 16
khoan theo yéu cau thiét ké va phai dwoc dinh vi
chéc chan; (8) Nap bua cho 16 min; (9) D4u nbi
mang va né min (cac kip né trong mét 16 min duoc
dau nbi tiép. Trwong hop nd déng thoi gitra cac 16
min, mang nd trong céac 16 min va gilra cac 16 min
véi nhau ciing phai d4u ndi tiép); (10) Kiém tra
danh gia chét lwong nd min.

4. KET LUAN

» Phuwong phap cét vach hdn hop thay luc - nd
min dinh hwéng d& tai ap lwc mé dé duy tri 16 DVVT
c6é nhitng wu diém vuwot trdi so véi phuong phap
céat vach thuan tiy bang khoan né min dinh hwéng
ap dung trwdc day: (i) Chi phi cho cong tac cat
vach thap hon (giam dwoc tir 40 + 50%); (ii) Quy
trinh cong nghé don gidn va nhu cau dau tw thiét
bi cling nhw vat tw khéng nhiéu, do d6 nang cao

TAI LIEU THAM KHAO

duwoc hiéu qua clia cdng tac cét vach; (iii) Ciing do
cong tac cét vach dwoc thue hién tét, nén viéc gity
lai dwong 16 DVVT cua 16 cho thuan loi, tao diéu
kién tot dé st dung lam 16 théng gié cho khai thac
16 cho phan tAng dwdi lién k&, nhe d6 khong can
dao mai 16 thong gid, gidm chi phi duy tri, bao
dudng va cing cbé dudng 16. Nhw vay, phuong
phap nay vira gidam duoc khéi lwong mét 16 dao
m&i, vira tiét kiém dworc chi phi. Ddng thoi, tao diéu
kién soém dwa |6 chg dwdi vao khai thac, gidm chi
phi khdu hao va tién lwong cho cong tac dao, duy
tri, bdo dwdng dudng 1o.

> Hién nay, theo Dy an khai thac mé Khe
Cham II-IV da dwoc phé duyét, trir lwgng cac via
moéng dén day trung binh, d6 dbéc thoadi dén
nghiéng, wéc tinh khodng trén 20 triéu tan, chiém
khoang 23% tbng tri lwong huy dong vao khai
thac. Céac 16 cho trong khu virc nay, hién nay déu
ap dung so dd khai thac dé lai tru than bao vé
(chiéu rong cac tru than bdo vé tr 12 + 15 m). Do
do, khéi lwong ton that than 14 rat Ién, khoang 2,6
triéu tan. Bong thoi, chi phi dao, chéng xén, clng
cb dé duy tri dwdng 16 cling twong ddi cao. Viéc
phat trién 4p dung so dd coéng nghé khai thac
KTBV cla Cong ty, cling nhw trong cac mé ham [
thuéc Tap doan Coéng nghiép Than - Khoang san
Viét Nam néi chung, ddng nghia véi khéi lwong
cong tac cat vach d& tai ap lwc md dé& duy tri 6
DVVT la rat Ién. Céng tac nay rat can thiétva co y
nghfa thiét thyc, viva ddm bao an toan én dinh 16
DVVT, vira gidm tdn that than va chi phi khai thac,
cingcd o6
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ABSTRACT

Controlling the rock mass's state to relieve mine pressure on the haulage roadway in the longwall
pressure zone is the most important and complex technological stage in the combination of support
and maintenance solutions for reusing the haulage roadway under non-pillar mining schemes.
Directional roof-cutting blasting has been widely applied in China and the Russian Federation. Due
fo the wide variability in physico-mechanical properties and structural characteristics of roof strata, it
is difficult to form an ideal fracture surface (weakly connected surface) that allows the roof to cave
and break as expected. In practice, combined methods are commonly employed: combining the
method of concentrated blasting to cut the rock face with the method of blasting to break up the rock
mass; combining the method of directional hydraulic blasting with the method of blasting to break up
the rock mass. These approaches resultin a very large volume of drilling and blasting work, especially
in the case of mining thick seams according to the method by mining lower coal layer and caving
upper layer to retrieve coal and the roof rock is stable and unlikely to collapse. Based on theoretical
research and practical application of methods to weaken the rock mass, the authors propose a
technology for roof cutting using a combined hydraulic-directional blasting method applied to the
conditions of mining thick seams and some experimental results of the technology at the IV-9-17
longwall haulage roadway of Ha Long Coal Company.

Keywords: roof cutting technology, a combined hydraulic-directional blasting method.
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