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TOM TAT

Két quéa &p dung céng nghé khai thac 16 cho xién chéo chong gilr bdng gian mém ZRY (LCXC - ZRY)
dé khai thac khu vurc via déc tai Cong ty CP Than Vang Danh — Vinacomin cho thay, cong nghé LCXC-
ZRY phu hop véi dac diém diéu kién dia chat - ky thuat mé, dat céc chi tiéu kinh té - ky thuat tuong déi
tét, gidm tén thét than va cai thién diéu kién lam viéc cua céng nhan.

Péc diém cia so db céng nghé LCXC — ZRY hién dang &p dung Ia tir 10 doc via van tai (DVVT) phéi
dao céac cup than vuot truéc guong khdu dé théng gié va tai than, déng thoi can duy tri doan 10 cho
nam ngang phia chén 16 cho, ddn dén trong qué trinh khai thac, giita 16 cho va lo DVVT hinh thanh
tru than phia trén lo DVVT. Dé tiét kiém tai nguyén, tru than nay thuong duwoc khdu tén thu bang céng
nghé khau budng, méc du vay tén thét than con cao, chi phi dao khdu bubng Ién, d4c biét tiém an nhiéu
nguy co mét an toan.

Dé giai quyét van dé nay, cac tac gia da dé xuét so dé céng nghé khéu 1o cho khéng dé lai tru than
phia trén 16 DVVT va da 4p dung thanh céng trong diéu kién thuc té cac khu vurc via déc ciia Céng ty
CP Than Vang Danh - Vinacomin va cac Céng ty khac trong Tép doan Céng nghiép Than- Khoang san

Viét Nam.
Tir khéa: via déc, 10 cho xién chéo, gian ZRY.

DAT VAN BE

Coéng ty CP Than Vang Danh- Vinacomin (Cong
ty) hang n&m khai thac khoéng 3,0 triéu tan, chiém
(10 + 15)% tdng san lwong than khai thac ham 1o
cla Tap doan Cong nghiép Than - Khoang san Viét
Nam (TKV), trong do, than khai thac tir cac khu
vire via déc (trén 45°) khoang (0,8 + 1,2) triéu tan,
chiém (25 + 35)% san lwgng toan Cong ty theo cac
loai hinh céng nghé khai thac.

Péi véi cac cac khu vue via déc, Cong ty chi
yéu ap dung 02 so’ db cdng nghé khai thac chinh : i)
Coéng nghé khai thac chia I&¢p ngang nghiéng hoac
chia I&p bang; ii) Cong nghé khai thac buéng - 16
thwong.

Thuc té san xuét cho thdy, 2 so d6 céng nghé
khai thac nay co ban dap ng duwoc yéu ciu cua
ma, song san lweng va nang suét lao dong dat dwoc
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con han ché: san luwong 16 che ngang — nghiéng
(60.000 + 80.000) tAn/n&m, ndng suét lao déng (4,0
+ 4,8) tAn/cong, chi phi mét 16 chudn bj cao (15 +
40) m/1.000 tan than, ton that than I&n (25 + 35)%,
dac biét, didu kién lam viéc va murc dd an toan lao
déng con han ché.

Thuwc hién chi trwong cta TKV vé viéc mé réng
ap dung gian chdng mém ZRY dé khai thac via
déc & cac mé hadm 16 vung Quang Ninh theo kinh
nghiém ap dung th& nghiém Coéng nghé LCXC-
ZRY tai Céng ty Than Héng Thai (nay 1a Céng ty
Than Uéng Bi), cudi ndm 2017 Coéng ty da dua
Cbng nghé LCXC - ZRY vao ap dung tai [0 cho |-6-
1 & via 6, khu | giéng Vang Danh. Két qua ap dung
cho thdy céng nghé LCXC- ZRY phu hop véi diéu
kién dia chat va ky thuat cac via déc cia Cong ty
va cho céc chi tiéu kinh té - k§ thuat twong dbi tot,
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giam tbn that than va cai thién dang ké diéu kién
lam viéc ctia cdng nhan do théng gié 16 cho bang
ha ap chung ctia mé [1].

Ap dung thanh céng cong nghé khai thac méi
la mot budc tién dot pha trong khai thac via déc tai
Cong ty, tuy nhién trong qua trinh ap dung cho thay
han ché dang ké clia so dd cong nghé nay |a phan
than tru bao vé 16 doc via van tai phai dé lai va sé
dwoc khdu tan thu bang céong nghé khéu budng
dan dén tbn that than con cao, tang chi phi dao
kh&u budng, dac biét tiém an nhiéu nguy co mat an
toan do phai dao chéng bang gb va théng gié cuc
bd. Dé cé thé phat huy hon niva tinh wu viét cia
céng nghé LCXC-ZRY, gép phan nang cao cac chi
tiéu kinh té- ky thuat (KTKT) 16 ch trong diéu kién
dia chat cac khu vuc via dbc, can tiép tuc nghién
ctu hoan thién cong nghé nham giam tén that than
trong tru bao vé 10 doc via van tai.

NOI DUNG NGHIEN clU

2.1. Hién trang ap dung céng nghé theo kinh
nghiém tr két qua tha' nghiém céng nghé tai
Céng ty Than Héng Thai

Co6ng nghé LCXC-ZRY duwoc &p dung lan dau &
Cong ty CP Than Vang Danh tai Lo cho 1-6-1 s6 1
khu | giéng Vang Danh. Via than cé chiéu day trung
binh 3,5m, do déc via 43° + 52°, trung binh 46°
(Xem hinh H.1)

1. Lo doc via van tai; 2.Lo doc via thong gid;
3.L6 cho chéng bang gian mém ZRY; 4. Phan than
dé lai tru bao vé; 5. Cup tiéu than; 6. Mang cao; 7.
Mang trwot; 8. Cot gia chdng tidng cwdng; 9. Xa da
hwéng; 10. Xa gitra; 11. Xa duébi.

Khu vuc khai thac dwoc chuan bi theo phuwong
phap tang (hodc phan tang), chiéu cao tang (phan
tang) dwoc chon (30 + 50)m, twong (rng v&i chiéu
dai 16 cho xién chéo tir (60 + 110)m (goc déc biéu
kién cla 16 cho (25° + 28°)). Tai mrc théng gi6
va méc van tai cia tdng (hodc phan tang) dao
cac duwong 10 doc via thong gié (DVTG) va van
tai (DVVT) ra bién gidi khai trwong. Tw 160 DVVT &
vi tri bién gidi khai trwdng dao cap cup thao than
va cup di lai dau tién, khodng cach gitra hai cup
theo phwong tir 6 + 10m, cac cup dao qua tru bao
vé gitra 16 DVVT va 16 cho. Tai diém dirng dao
cup, tién hanh mé& 16 ndi théng hai cup, tir 16 nbi
nay tiép tuc m& thwong khéi diém xién chéo Ién
16 théng gi6. Tai thwong khéi diém nay sé lap dat
gian chdng mém dé khai thac 16 cho. Trong quéa
trinh khai thac ciing tién hanh déng thoi cong tac
dao cup thao than va théng gidé vuwot trwdc guwong
I6 chg, khodng cach gitra cac cup (6,0 + 10,0)m
sao cho trwdc guwong 16 cho ludn duy tri (2 + 3) cup
vuot tredece.
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H.1.

So dd cdng nghé khai thac 16 chg xién chéo, chéng giii bang gian mém ZRY (LCXC - ZRY), khau dé lai tru bao vé
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Cong tac khiu guwong trong 16 cho dwoc thuc
hién béng khoan nd min, trinh tw khau tlr dwéi lén
theo tirng doan cé chiéu dai tlr (5 + 10)m, tién do
khadu gwong 0,8m/chu ky. Chdng gitr 16 cho bang
céac gian chéng mém ZRY25/35L, gian chéng dwoc
bd tri 1&p dat trong 16 cho sao cho mét dau cla
gian chéng la xa dan hwéng (9) bam sat vach via
than, diu con lai la xa duéi (11) chéng truc tiép
xubng tru via tao thanh 2 diém chdng chinh cla
mdi vi chdng. Gian chéng dwoc can chinh sao cho
doan xa néc (10) ludn & trang thai nam ngang (xem
hinh H.1). Tuy thudc vao chiéu day via, chiéu cao
khoang khéng gian lam viéc phia dwi gian chéng
dwoc duy tri (1,6 + 1,8)m. Doc theo chiéu dai 10
cho c6 dd déc (25° + 30°) so véi mat phang ngang,
cac vi chéng duoc 1ap dat cach nhau (350 + 370)
mm va duoc lién két chdc chan bang cac mdi nbi
xich tao thanh hé théng gian chéng mém doc theo
chiéu dai 16 cho. Gian dwoc trai mot I1&p lwdi thép
bao phu phia trén d& ngan dat da khéng roi vao
khéng gian lam viéc cla I6 cho. Sau khi khau than,
gian chéng dwoc diéu khién di chuyén xudng phia
dwéi véi budc di chuyén twong (rng theo tién do
khau dé chéng gilr khoang khéng gian 16 cho; phia
chan 16 che luén duy tri doan 16 chg' ndm ngang
c6 chiéu dai (10 + 20)m. Sau méi chu ky khai thac
cac gian chdng tw dich chuyén theo huéng khiu
guong moét khodng cach bang tién dd khau nhe ap
lwc d4& pha héa phia trén gian chéng va trong lwong
ban than gian chéng. Theo tién d6 dich chuyén do,
doan 16 cho ndm ngang phia chan sé dai thém va
doan 16 chg’ nam ngang phia 16 théng gi6 sé& ngan
di. Sau mot sé chu ky khai thac nhét dinh sé thao
thu héi cac gian chdng phia chan 16 cho va chuyén
lén I1&p d&t bd sung phia 16 doc via théng gi6. Phan
tru than bao vé gilra 10 cho va 16 DVVT sé duoc
khau tan thu bang cong nghé khau budng can ct
vao tinh hinh thuc té cla tru bao vé. Than khai thac
tr gwong 16 cho theo mang trwot xudng cup théo
than va dwoc thao xuéng mang cao |6 DVVT va van
chuyén ra ngoai theo tuyén van tai chung ctia mé.

Thoéng gié cho 16 chg duoc thwec hién nhd ha
ap chung cta toan mé. Gié sach tr ngoai theo hé
thdng dworng 16 khai théng, chuan bi ciia khu vuc 10
che 1én 160 DVVT, cup thao than 1én théng gié cho 10
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chg. Gié thai tr 16 chg 1én 16 doc via thong gid va
thoat ra ngoai trovi theo hé thdng cac dudng 16 thoat
gio6 thai chung cuia toan mo.

Coéng tac thoat nwédc: Nuwdce thoat ra tv khu vec
khai thac 16 cho tw chay theo hé thdng ranh thoat
nwdc trén cac duong 16 duoc thiét ké véi do doc ra
phia ngoai 5%o va thoat ra ngoai mat bang theo hé
thdng thoat nwéc chung ctia mé.

Qua trinh ap dung cho thay, cong nghé da dat
duwoc nhirng két qua kha quan: ndm 2019 san lwong
16 cho dat 111.495 tan, nang suét lao dong dat trung
binh 6,36 tAn/cong-ca, ton that than 21%. Thuc té
da khang dinh sw phu hop va tinh wu viét ctia cong
nghé LCXC-ZRY so v&i cac cong nghé 16 chg ngang
nghiéng, chia I&p bang hodc budng — thwong da ap
dung trwdc day & via déc clia Cong ty.

Nhwoc diém co ban ctia so dd cong nghé LCXC-
ZRY dang ap dung la tén that than I&n, chi yéu &
tru bdo vé 16 DVVT. Theo tinh toan, trir lwgng than
nam trong tru bao vé 16 DVVT trong qué trinh khai
thac LCXC-ZRY chiém (10-25)%, trung binh 17%
tbng trir lwong da dwoc quy hoach khai thac trong
03 dy an méd cua Cong ty.

2.2. Bé xuat giai phdp céng nghé khau khéng
dé lai tru bao vé 10 doc via van tai

Dé&c diém cla so dd cong nghé LCXC — ZRY
hién dang ap dung la tw |6 DVVT phai dao cac
cup than vuot truéc gwong khiu va duy tri doan 10
cho ndm ngang phia chan 16 chg' dan dén gita 10
che va [0 DVVT hinh thanh try than trong qua trinh
khai thac. Dé khong tao thanh tru than nay can thiét
khau 16 cho truc tiép xudng dén 16 DVVT. C6 hai
gidi phap dé thwc hién viéc nay:

Gidi phap 1: Bao thuong khai théc (thuong Iap
gian) truec tiép tur 16 doc via van tai

+ T 16 DVVT phia giap bién gi¢i khai trweong
dao thwong khai thac két ndi 1én 16 DVTG dé tao
dién lap gian. Thwong dao chéng do déc 20° + 25°,
chdng tiét dién hinh vom. Gian chbng ZRY duoc
l&p trwc tiép vao thwong khai thac va tién hanh
khau than khéng can dao doan |6 bang phia trén 16
DVVT (xem hinh H.2).

+ Quaé trinh khau nhirng gian chéng ép sat vao
|6 DVVT sé dwoc thu hoi theo tién dd khau.
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H.2. S dd cdng nghé LCXC-ZRY véi thugng khai thac (thugng lap gian) dao truc tiép tirlo DVVT
1. Lo doc via van tdi; 2. Lo doc via thong gid; 3. Lo cho:

H.3. Tueng quan vi tri giiia 106 chg va lo doc via van tai
Gidi phap 2: Pao 1o thuong béan xién ter lo DVVT két nbi véi 16 thuong khai thac (thuong Idp gian)
+ T 16 DVVT dao 16 thwong ban xién phuc vu van chuyén - di lai sb 4 vé phia bién giéi khai trudng
v&i goc dbc 25° + 30°, tiét dién hinh vom, chéng sét, chiéu dai dwéong 16 tly theo dién san xuét dén vi tri
phu hop thi dirng dé dao thwong khai thac (khoang (40 + 50)m) (xem hinh H.4)

SO DO CONG NGHE

H.4: S¢ dd cdng nghé LCXC — ZRY chdng giii bang gian mém ZRY25/35L, khau khong dé lai tru bdo vé
1. Lo doc via van tdi; 2.Lo doc via thong gid; 3.Lo cha; 4. Thugng tiéu than
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Bang 2. So sanh hiéu qua khau tru bao vé bang cong nghé LCXC - ZRY va cdng nghé khiu budng giai doan nam 2019 - 2021

T Tén chi tiéu
1 Sanlugng thuc hién khau gian ZRY

2 Sanlugng thuc hién khi khdu buong

3 (Chénh léch sén lugng khau tru bao vé bang gian ZRY va khau budng
4 Gid thanh tiéu thu

5  Gidtrilam lgi

+ Thuwong khai thac dao tv 16 ban xién van
chuyén - di lai, két ndi véilo DVTG

+ Qua trinh kh&u nhirng gian chéng ép séat vao
16 van chuyén di lai sb 4 sé dwoc thu hdi theo tién
do khau.

Tuy theo diéu kién hién trwdng cu thé cla
tirng khu vwe, dé chuén bj 16 cho cé thé ap dung
mot trong hai giai phap trén hodc két hop ca hai
gidi phap.

3. KET QUA VA THAO LUAN

Giai phap cdng nghé khdu LCXC-ZRY khong dé
lai tru bdo vé 16 DVVT da dwoc ap dung thtr nghiém
tai 16 cho I-7-1 tru via 7 khu | giéng Vang Danh. Qua
trinh ap dung th& nghiém cho thay, giai phap dé
xuét hoan toan phu hop véi diéu kién 16 cho 1-7-1
va lan lvot dwoc dwa vao ap dung tai cac 16 chg
1-6-1 s6 2; I-7-1 vach trong giai doan 2019-2021 &
céac khu vuc via dbc tai Céng ty Than Vang Danh.

3.1. Hiéu qua kinh té

Tbng san lwong than cac 16 cho tinh dén quy
1-2021 la 387.062 tan, trong d6 phan san lwong to
khau |6 cho khéng dé lai cac tru béo vé céac 16 doc
via van tai theo thiét ké 1a 537.000 tan, so v&i 106 cho
kh&u dé lai tru bdo vé 16 DVVT san lwong khai thac
tang 16%. (Bang 2)

3.2. Hiéu qua ky thuat

(1) Lam da dang hoa cac so db cong nghé khai
thac LCXC-ZRY phu hop véi dac diém diéu kién
dia chéat-k§ thuat mé khac nhau, tr d6 cho phép mé
rong pham vi ap dung mé hinh coéng nghé nay dé
khai thac céac via déc & cac mé ham |6 Quang Ninh;

(2) Cai thién dang ké diéu kién lam viéc cla
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bonvi  Sdlugng Ghi chi
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tan 12.000
dong  1.486.677
ty dong 19,52

céng nhan trong céac 16 cho khai thac via déc, nang
cao mirc dd an toan va cac chi tiéu kinh té ky thuat;

(3) Nang cao cac chi tiéu vé nang suét, san
lwong, gidm ti 1& tén that than cla cdng nghé khai
thac 16 cho xién chéo, chdng gilr bang gian chéng
mém ZRY:

(4) Tir két qua dé tai “Nghién ctru, thay déi cong
nghé kh&u khéng dé lai tru bao vé cho cac 16 cho
ZRY tai Céng ty CP than Vang Danh- Vinacomin”,
Tap doan Cong nghiép Than - Khoang san Viét
Nam cho mé rong ap dung céng nghé khai thac
LCXC-ZRY tai Céng ty Than Hon Gai — TKV, Cbéng
ty Than Dwong Huy - TKV.

(5) Trén co sé kinh nghiém ap dung thuc té cong
nghé& LCXC-ZRY, TKV d4 ban hanh “Hwéng dan ap
dung céng nghé khai thac 16 cho xién chéo chéng
gilr bang gian chéng mém tai cac mé than ham 1o
thudéc Tap doan Cong nghiép Than - Khoang san
Viét Nam” phuc vu cong tac tw van thiét k&, nghién
ctvu khoa hoc, dao tao va san xuét, quan ly.

4. KET LUAN

Két qua nghién ctru ap dung céac gidi phap coéng
nghé khau khéng dé lai tru bao vé 16 doc via van tai
trong cong nghé khai thac 16 cho xién chéo chéng
gitr bang gian mém ZRY & mé than Vang Danh 13
mot thanh céng va bwdc tién méi trong viéc lam cha
cobng nghé khai thac via déc va dwoc nhan rong ap
dung & cac mé ham 16 ctia Tap doan Céng nghiép
Than - Khoang san Viét Nam gép phan mang lai
hiéu qua kinh té va ky thuat to I1&n, dac biét 1a gidm
ton théat than, cai thién dang ké diéu kién lam viéc
cla cdng nhan va nang cao mirc d an toan trong
khai thac than & céac via décO
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ABSTRACT

The results of applying the technology of exploiting the diagonal coal face with the ZRY flexible shield
to exploit the low deep coal seams at Vang Danh Coal JSC show that the ZRY technology is suitable for
the geological-technical conditions of the research area, achieving economic-technical creteries, reducing
coal losses and improving labour’s conditons.

The characteristic of the currently applied ZRY technology scheme is that from the haulage roadway,
cross entries must be excavated in front of the coal face to ventilate and load coal, and at the same time,
it is necessary to maintain the horizontal roadway at the foot of the coal face, during the mining process
between the coal face and the haulage roadway, above it’s crown pillars are formed. In order to save
resources, those crown pillars are often extracted by room technology, But the loss of coal is still high, the
cost of room mining is large, especially with many potential unsafety.

To solve this problem, the authors have proposed the extracting technology scheme of the coal face
wihout leaving coal pillars above the haulage roadway and successfully applied in the low deep coal
seams in Vang Danh JSC and other companies of Vinacomin.

Keywords: low deep seams, diagonal coal face, ZRY flexible shield
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