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TOM TAT

Nham xay dung co sé& dé trién khai 4p dung Cong nghé co giéi hod déng bd hang nhe cho via
day, déc thodi & cac mé than ham 106 ving Quéng Ninh. Tac gid da st dung phuwong phap chuyén gia
két hop véi phurong phép phan tich, téng hop tai liéu chuyén nganh, dé tai nghién ciu khoa hoc, tai
lidu tryc tuyén, cdng nghé Al... dé hoan thanh. Viéc phan tich, dénh gié wu diém, nhuoc diém, diéu
kién ap dung va hiéu qua kinh té cda mét sé cong nghé (thuy luc don, gia thuy luc di déng, céng
nghé co gi¢i hod déng bé) da 4p dung cho khu vuc via day, déc thodi va khd ndng &p dung trong
twong lai cda tumg cong nghé duoc thuc hién chi tiét. Két qua bai bao néu bat duoc nhing thuén loi,
khé khén, van dé phat sinh va gidi phap khac phuc trong qué trinh trién khai cong nghé co giéi hoa
déng bé hang nhe khi ap dung tai mé than Méng Duong. Trén co sé dé, tac gia da dé xuat mét sé
gidi phap khi &p dung céng nghé co gi¢i hoa déng bé hang nhe cho via day, déc thoi.

Tw khéa: Gia thuy luc, cdng nghé khai thac, cong nghé co gidi hoé déng b, via day déc thodi.

1. DAT VAN BE

Cung v&i sy phét trién ctia khoa hoc va cong
nghé trong nwéc, cong nghé khai thac than ham
o trong thdi gian qua d& c6 nhitng budc tién
dang ké&. T thanh céng ban dau cla 16 cho ban
co gidi hoa, s dung gia thay lwc di dong va
may khau tai md Khe Cham nam 2002, dén viéc
trién khai 16 cho co gi¢i hoa déng bd khiu hét
chiéu day via nam 2005 [1]. Hién tai, nganh than
da van hanh 10 day chuyén céng nghé co gidi
hoa déng bd, trong d6 c6 10 cho tai mé Ha Lam
dat cdng suét trén 1,0 triéu tAn/nam va nhiéu 16
cho khac duwoc thiét ké véi cong suét tlr 300 +
600 nghin tdn/ndm. Nang suét lao dong thap
nhat dat 15 tAn/cong, cao hon trén 2 1an so voi
16 cho thi cong trong cung diéu kién twong tw.
Dac biét, cdbng nghé co gi¢i hoa tao ra khdng
gian lam viéc an toan va cai thién ré rét diéu
kién lam viéc clia nguwoi lao déng [2].

Tuy nhién, cac day chuyén co gi¢i hoa déng
bo hién nay doi héi didu kién &p dung phai
twong déi thuan loi, trong khi diéu kién dia chat
cac via than tai Quang Ninh thwdng phic tap,
Vi sw bién dong Ién vé chiéu day goc déc va

tinh chét da vach, da tru via da dang (tr mém
yéu kém 6n dinh dén rat bén virng, khé sap dd)
[3]. Diéu nay khién viéc nhan rong céng nghé co
gi¢i hoa gap nhidu han ché, thé hién qua ty
trong san lwong twr cac 16 chg co giéi hoa chi
chiém chwa dén 15% téng san lwong khai thac
than ham 1o [2].

Pé& vuot qua thach thirc nay va mé rong
pham vi &p dung céng nghé co gi¢i hoa, can
danh gia chi tiét vé cac yéu tb ky thuat, didu kién
ap dung, cling nhw hiéu qua cua cdng nghé co
gi¢i hoa ddng bd hang nhe c6 thu hdi than néc
tai Cong ty CP Than Mdng Dwong. Nhirng phan
tich nay sé lam co s& dinh huwéng dau tw, mé
réng céng nghé tai cac md, nham nang cao san
lwong, gidm tén that tai nguyén, cai thién diéu
kién lam viéc va mai trwdng, ddng thei mang lai
hiéu qua kinh té bén ving.

2. PHAN TiCH, DANH GIA CONG NGHE
CO GIOI HOA PONG BO HANG NHE CO THU
HOI THAN NOC TAI CONG TY THAN MONG
DUONG

2.1 Pic diém cong nghé
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Coéng nghé co gidi hoa ddng bdé hang nhe
dwoc ap dung tai via L7, mirc -250 + -100 khu
vire canh Tay cia mé than Mong Dwong. Khu
vuc ap dung cé diéu kién sau: chiéu day via
bién dbi tlr 2,76 + 6,6m, trung binh 5,5m, goc
dbc via tir 3 + 300, VAch tryc tiép cla via than la
I&p bot két chiéu day tir 1,68 + 27,2m, trung
binh 10,4m, thudc loai 6n dinh trung binh. Vach
co ban la bot két, cat két phan bd khong déu co
chiéu day tw 15,3 + 52,6m, trung binh 29,8m,
thudc loai sap dd trung binh dén kho sap db. Tru
truc tiép 1a bot két véi chidu day tr 5,0 + 8,0m
va thudc loai bén virng trung binh [4].

- Hé théng khai thac chia cot dai theo
phwong [5]. Chiéu dai 16 cho' 120m; chiéu cao
khau 2,2m; chiéu day I&p ha tran 3,3m, goc déc
16 cho dén 300.

- Péng bo thiét bi bao gébm: gian chéng trung
gian c6 két cdu ha tran twong dwong ma hiéu
ZF3000/15/24; gian chéng quéa do twong dwong
ma hiéu ZFG3200/19/31; may khau twong ma
hiéu MG160/380-WD; va céc thiét bi phu tro
khac di kem [6].

Két céu, thdng sb dac tinh ky thuat ctia mot
sb bd phan chinh trong céng nghé, dwoc thé
hién hinh 1, 2, 3va bang 1, 2 [4].

Hinh 1. Vi chéng kham ZFG3200/19/31

Hinh 2. Vi chéng 16 chg' ZF3000/15/24

Bang 1. Dic tinh ky thuat cta gian chéng
ZF3000/15/24 va ZFG3200/19/31

i Pon Tri sé
TT | Théng so ky thuéat .
Vi | ZF3000/15/24 |ZFG3200/19/31
1 | Chiéu cao 15+24 1,9+31
2 | Chiéurong 1,19 + 1,33 1,19 + 1,33
g |Khoangcach@m |, 1,25 1,25
hai gian
4 | Sblwong cot chdéng| cot 4 4
5 |Buwéc di chuyén m 0,63 0,63
6 |Goéc dbelo cho do <35 <35
7 Goéc doc the‘o @ +15 +15
phuwong khau
8 |Lwc chéng lam viéc| kN 3000 3200
9 |Lwc chéng ban dau| kN 2532 2532
10 |Cuongdochong | oo | 066070 076
git
11 |Tyléaplycnén MPa | 0,50+0,75 0,16 + 0,58
12 | Ap suéttram bom | MPa 31,5 31,5
13 | Khéi lwong tan 8,5 9,0
Kich thuéc
14 (D<RC) m | 5,0x1,19 x1,5 | 6,0x1,19 x1,9
Hinh 3. May khau MG160/380-WD
Bang 2. Dic tinh ky thuat cia may khau
MG 160/380-WD
TT Théng sé ky thuat Pon vi Trisé
1 | Chiéu cao khau M 14+32
2 | Bwéc khdu m 0,63
3 | Goc déc 16 cho téi da do 35
4 | Do clrng cla than f <4
5 | Lwc kéo kN 223 + 203
6 | Téc dd di chuyén m/ph 0+7
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7 | bién ap % 1140/660 oy, I
8 | Téng codng suat dong co kw 380 |
9 | Pwong kinh tang khau m 1,4 I
10 | Chiéu sau khu nén mm 200 Tat :_IL.: gl
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Hinh 6. Lo che tai vi tri gian chong
trung gian sau khi di chuyén gian

a 1 T

Hinh 7. So d6 cdng nghé va trang
thai gwong 1o cho
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Chi tiéu kinh té ky thuat ctia céng nghé khai
thac co gi¢i héa déng bd hang nhe duoc thé
hién tai bang 3 [4].

Bang 3. Bang chi tiéu kinh té ky thuéat Io cho

TT Tén chitiéu DPon vi sé
lwong
1 | Chiéu day via trung binh m 5,5
2 | Géc dbc via trung binh do 11
3 | Chiéu cao khiu gwong m 2,2
4 | Chiéu day I&p than ha tran m 33
5 | Chiéu daiId chy m 120
6 | Trong lwgng thé tich cda than t/m3 1,66
7 | Tién dd khau guong m 0,63
8 | Tién do ha trdn m 1,26
9 | Séludng khdu gwong mét chu ky ludng 2
10 | S6 ludng ha trdn mét chu ky ludng 1
11| S6 ca khai thac mét chu ky ca 2
12 | Sb chu ky khai thac trong 1 ngay dém | chu ky 15
13| San lwgng khai thac than mét chu ky T 1.187
14| San lwgng than khai thac 1 ngay dém T 1.335
15| San lwgng than khai thac 1 thang T 33.7375
16 | Coéng suét Io chg T/ndm | 300.000
17 | S6 cong nhan lao dong moét ngay dém | nguoi 84
18 | N&ng suét lao dong truc tiép T/cdng 15,8
19 | Chi phi d&u nhii héa cho 1000T than kg 16,2
20| Chi phi nwée sach cho 1000T than m3 38,2
21| Chi phi réng kh&u cho 1000T than cdi 5
22 | Tén that than theo cdng nghé % 16,1%

Két qua dat dwoc ctia cdng nghé co gi¢i hoa
ddng bo hang nhe [5]:

- San lwgng than khai thac dwgc 108.431
tan, trung binh 21.686 tan/thang, twong &ng voi
cong suét khai thac 260.000 tAn/ndm. N&ng suat
lao déng truc tiép tr 17,7 + 21,3 tAn/cong, trung
binh 19,5 tan/céng.

- Gian chéng lam viéc twong ddi 6n dinh, hé
théng thay lwc hoat déng tét, cac piston khdng bi
rd 17 dich, dap ng tét yéu cau chdng gitv khong
gian 10 cho, d@m béo an toan cho ngudi va thiét
bi lam viéc va kha nang chéng gi* trong qua
trinh khai thac 10 cho:.

0
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Ap lre 18n gian chéng, tAngian

2

Hinh 8. Biéu do phan bé 4p lwc mé tac
dong Ién gian chéng theo phwong va hwéng
déc cha lo che

- C6ng nghé khai thac co gidi hoa va té hop
thiét bi phu hop véi diéu kién via & khu vuc co
goc déc dén 300, thiét bi khong bi tréi trweot, 1am
viéc 6n dinh va dam bao chi tiéu kinh té - ky
thuat twong ddi tot.

- Ngoai ra cac yéu té khac vé quy trinh cong
nghé, coéng tac td chirc sdn xuét, mirc dd an
toan cda gian chéng va chi phi dm bao yéu ciu
va dat dwoc hiéu qua cao.

2.2 Hiéu qua caa céng nghé

- Qua trinh 1ap dé&t, thao d& nhanh (bang 2/3
thoi gian so voi cdng nghé co gid¢i hoa hang
nang), van hanh don gian, thuan tién, it phat
sinh sy ¢d, chi phi thap. Linh hoat v&i bién dbi
diéu kién dia chat nhw: chiéu day, goc déc via,
da vach va da tru [7].

- Két céu, kich thudrc, trong lwong cua gian
chéng phu hop véi kich thuwéc tiét dién cua
dwdng 10 van tai, thdng gié hién nay dang ap
dung trong TKV (6,5 + 9,0 m2). Kich thuw&c vi
chéng ngan, két cu chac chan, do 6n dinh tét,
dién tich tiét dién 10 cho nhd, qua trinh diéu
khién da vach don gian. Viéc xt ly cac sy cb
trong 10 chg don gian va chi phi thoi gian ciing
nhw nhan cong nhd hon so véi cac 16 chg CGH
hang nang tai cac mé ham 106 thuéc TKV. Qua
dé cho phép gidm dang ké nhan céng trong 10
cho, tang nang suét lao déng cua 16 cho. Ty 1é
gitra n&ng suét lao ddng véi cdng suét khai thac
cla 16 chg co gi¢i hoa cia Méng Dwong cao
hon so véi cong nghé co gidi hod ap dung tai
cac mo khac [7].
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Hinh 9. Ty lé giira NSLD vé&i cong suat
khai thac cua cac lo chge CGH

- Giam dwoc Giam boét dwoc trinh tw trai lwdi
so v&i khai thac chia I&p, vat liéu sir dung, chi
phi tién lwong va duy tu dwong 10

- Kha nang ddng bo thiét bi, diéu khién tap
trung cao. Nhu ciu nhan céng lao déng truc tiép
gidm. Thé hién qua, cdng suét 1o cho dat
240.000 tAn/nam, gap 1,5 + 2,0 lan 16 cho gia
thuy lwc trong cung diéu kién (céng suét 10 cho
gia thuy lwc khoang 180.000 tan/ndm); nang
suét lao dong truc tiép dat trén 17 tan/cong, cao
hon thiét ké 1a 15,8 tAn/cong, cao gap tr 3 + 5,0
lan 16 cho gia thuy lwc.

- Hé sb khai thac, thu hoi dat trén 80%, cao
hon so v&i cong nghé khac cuing diéu kién.

2.3 Mot sé khé khan khi ap dung cong
nghé

_ Chiu dai 16 cho thay ddi: (1) khi chidu dai
16 cho téng 1én tién hanh xén mé rong 10 théng
gi6 ho&c 16 van tai dung bang phan chiéu dai 10
cho tdng thém; (2) khi 16 che ngén lai tién hanh
diéu chinh gian chéng theo dwéng chéo sao cho
bang v&i chiéu dai sb lwong gian chéng. Viéc
diéu chinh 10 cho dwoc theo ddi thwdng xuyén
va tién hanh nan chinh trong cac ca san xuét.

- Gian chéng bi lan: st dung gb két hop voi
cot thuy lwc don dé& nang dé gian Ién khdi mat
nén 16 chg. Dung gb k&, chén kich khu vuc bi
lGn @& tén nén vj tri gian bi IGn bang v&i mét nén
clia cac gian lan can. Sau khi xt&r ly xong, cdng
tac di chuyén gian chéng sang ludng mai tién
hanh binh thwo'ng nhw quy trinh da ban hanh.

- Gian chéng bi x6 léch: s dung cot gd két
hop vé&i kich kéo dwa gian vé trang thai binh
thwong. Viéc dwa gian chéng vé trang thai 6n

dinh c6 thé phai thwc hién trong mét vai lan di
chuyén gian chéng.

- Gian chéng, mang cao bi tréi trwot: Sau khi
di chuyén dau may cao va gian chéng sé 1 kip
thdi chéng cac cot TLD chéng gitr dau may va
héng gian chéng s 1 (phia 16 doc via van tai).
D4u cla cot TLD ty vao ddu mang cao va hong
gian chéng, con chan cét dwoc chéng dap vao
héng 16 doc via van tai. B6 tri khdu gwong 16
cho léch 2 + 6° (so v&i hwéng ke vudng phwong
via) theo hwéng chan 10 che tién trwdc. Cac
gian chéng thuy lwc vudng ke gwong 16 cho, cac
kich ddy mang c6 hwéng chéo 1én phia dau 16
cho sé& han ché tr6i mang cao va dady mang cao
lén phia trén trong khi di chuyén. Han ché khau
guong 16 cho theo huéng tr duwdi 1én trén dé
khac phuc phan lyc gitra may va gwong 10 (chi
tao ludng kh&u méi tai dau 1o chg). Bién phap
nay sé€ lam gidm san lvgng khai thac 10 cho.

- L& guwong, tut néc 10 chg: Khi 1o che bi I&
guwong, tut n6c phai kip thoi nang xa d& gwong
(néu chiéu sau guwong 1& < 1,0 m) va di chuyén
xa trwot cia gian chéng (néu chiéu sau guwong
I& >1m), ddng thdi dung gb chén kich néc chéc
chan. Truwdng hop 1& gwong Ién vwot quéa hanh
trinh cGa xa d& gwong phai danh vi chéng tam
(xa g6, cot thuy lwc don), sau dé xép cii lon
ho&c chén kich chéc chén. Cii lon xép sao cho
thanh ciii dwéi cung ndm doc guwong 16 cho dé
dam bao khi di chuyén ludng tiép theo xa cua
gian d& toan bo cii.

Ngoai ra, trong thdi gian trién khai &p dung
coéng nghé con xuat hién mot sd sw cd nhoé khac
lién quan dén dién, thuy lwc, nén khi,.... Cac sw
cb nay da dwoc khic phuc va it anh huéng tdi
qua trinh san xuét.

3. PE XUAT GIAI PHAP PE AP DUNG
CONG NGHE CcO GIO1 HOA PONG BO HANG
NHE CO THU HOI THAN NOC CHO VIA DAY,
THOAI BEN NGHIENG

DPé cong nghé nay &p dung c6 hiéu qua véi
via than c6 goc dbc dén 359, can phai ap dung td
hop gidi phap, cu thé:

- Khau vé 16 chg v&i chan vuot trwdc dau
cho tir 10,0 = 15,0m, dé gidam goc dbc 16 cho.
Dai khau vé dwoc tién hanh cho tirng cum gian
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chéng (khoang 10 gian/1 1an khau vé). Cac cum
gian dwoc tién hanh khiu vé cho dén khi dat
dwoc chiéu dai, goc déc mong muébn.

- L&p dat hé thdng kich chéng trdi, trwot cho
gian chéng. Cuc thé méi gian chéng c6 trang bi
01 kich can chinh dé gian, khi gian chéng c6
hién twong tréi theo hwéng déc (khéng dam bao
khoang céach gitra hai gian lién k& 1,25m), st
dung kich can chinh dé dé day gian chéng lén
(ddy nguwoc theo chiéu déc), gitr cho cac gian
chéng khéng bi dén va xa gian chéng ké vao
nhau (xép mai ngoi).

Hinh 10. Kich day canh dé can chinh dé gian

- Pé khac phuc sw troi trwot: L&p kich chng
tréi, chdng truwot dé lién két cac gian chéng véi
gian chéng, gian chéng véi mang cao, tao thanh
mot khéi, giup cho ddng bd thiét b 1am viéc 6n
dinh. Cung vé&i d6, ddéng bo thiét bi co gi¢i hoa
c6 trong lwong va kich thwéc nhd, nén viéc can
chinh, cb gil cac thiét bi trén cac dwdng 16 déc
twong ddi don gian va thuan loi.

Theo d6, doc theo tuyén 16 cho 1ap d&t bd
sung cac kich lien két gian chéng vé&i gian
chéng, gian chéng véi mang cao. Hé théng kich
nay co tac dung gia tang lién két gitra cac gian
chéng vé&i nhau, gian chéng véi mang cao, tao
dd 6n dinh va chéng tréi, trwot theo chiéu dbc.
L&p d&t cac kich lién két cho 03 gian chéng dau
tién tai ddu va chan chg, ngoai ra doc theo
tuyén 10 cho cir 5 + 10 gian 1&p mot nhém kich
chéng tréi, chéng trwot lién két gian chéng véi
gian chéng, gian chéng véi mang cao.

Hinh 11. Hé théng chéng tréi mang cao

- Kh&u 10 chg’ mét chiéu tir trén xubng, giai
phap nay da giup cho déng bd thiét bj CGH
trong 16 cho [am viéc n dinh, han ché tbi da sw
troi, trwot cda thiét bi xubng 16 doc via van tai.
Chiéu nguoec lai tr dudi Ién, may khiu khéng
cat than ma di chuyén khong tai Ién phia trén két
hop v&i vét ha nén. Viéc khdu guwong theo
hwéng tr trén xubng dwdi cé wu diém tao ra
phan lwc ddy mang cao lén trén, gidm bét tac
dong tréi trwot clia mang cao, qua doé gian tiép
gidm tac déng tréi trwot theo hwéng dbc cla
gian chéng, cliing véi dé da han ché dwoc sw cb
tut néc, I& gwong trong 16 cho.

Hinh 12. Hé théng chéng dé gian chéng
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4. KET LUAN

Qua phan tich danh gia két qua dat dwoc cla
céng nghé co' gi¢i hoa déng bd hang nhe c6 thu
héi than ndc tai Cong ty than Mén Dwong, bai
b&o c6 mdt s6 két luan sau:

V&i thiét bi c6 trong lwong nhe va kich thwdc
nhd gon, céng nghé nay khéng yéu cau céac
dudng 10 c6 tiét dién Ién dé van chuyén va 1&p
dat (c6 thé sir dung cac dwdng 16 da cé cia md),
gitp qué trinh van chuyén va lap dat tré nén don
gidn, nhanh chéng, tlr d6 rut ngan thdi gian dua
|6 chg vao hoat déng.

Viéc ap dung céng nghé CGH ddng bd hang
nhe tai mé than Mong Dwong cho cac via day cé
goc déc dén 35° da mang lai hiéu qua rd rét, giap
gia tang san lwgng khai thac.

Mac di mang lai nhiéu loi ich, qué trinh ap
dung van déi mat véi nhivng kho khan do dia chét
via khéng thuan lgi. Cac van dé nay phat sinh chi
phi bd sung cho vat tw nhw thubc nd, kip, choong
khoan, mii khoan, Iwéi thép va gd chbng 10. Tuy
chi phi tdng lam anh huwdng dén gia thanh khai

thac, viéc bd sung nay gop phan duy tri sw 6n
dinh va gidm thiéu hw héng thiét bi, tao diéu kién
van hanh bén virng.

Khi via c6 déc dén 350 dé ting hiéu qua va
dd 6n dinh lam viéc may khiu va gidm hién
twong troi trwot cla gian chdng, gidi phap khau
vé dau |0 cho 1a giai phap ti wu, dé trién khai voi
hé thdng khai thac di kem.

Cong tac khau mét chiéu theo chiéu tr dwdi
lén, v&i so d6 khau nay da gidm mét phan hién
twong tréi trwot gian chdng xudng chan 16 cho.
Ty dé gidm dang ké chi phi va thoi gian khac
phuc hién twgng nay.

Ngoai gidi phap khdu mét chiéu ti trén
xudng, con &p dung mét sé giai phap nhu &p dat
hé thdng kich & méi gian chéng, kich chéng
chéng troi trwot gitka gian chéng véi gian
chéng/gian chéng vé&i mang cao. Qua d6 da giam
dang ké hién twong tréi trwot cta gian chéng,
gidm thidu thodi gian va chi phi khic phuc hién
twong nay.
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ABSTRACT:

To establish a foundation for implementing lightweight mechanized mining technology in thick,
gently inclined coal seam areas at underground coal mines in the Quang Ninh region, the author
utilized expert methodologies combined with analysis and synthesis of specialized literature, scientific
research projects, online resources, and Al technology to complete the study. The analysis and
evaluation of the advantages, disadvantages, application conditions, and economic efficiency of several
technologies (single hydraulic props, mobile hydraulic supports, and lightweight mechanized mining
systems) applied to thick, gently inclined seams, along with their potential future applications, were
conducted in detail. The results of the study highlight the advantages, challenges, arising issues, and
solutions encountered during the implementation of lightweight mechanized mining technology at Mong
Duong coal mine. Based on these findings, the author proposed several solutions for applying
lightweight mechanized mining technology to thick, gently inclined seams.

Keywords: Hydraulic support, Mining technology, Mechanized complex technology, thick-
gently sloping seam.
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