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GIAI PHAP CHUAN B| L CHO THEO HUGNG XIEN CHEO
NHAM TANG HIEU QUA CHONG TRGI TRUOT DONG B0
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Co gidi hda khai thac than hdm 16 dang duoc trién khai ép dung rdng réi va cé hiéu qua cao trong
héu hét cac pham vi diéu kién dia chat mé khéc nhau & nhiéu nuéc trén thé gidi. Tuy nhién trong céc
diéu kién dja chét phirc tap, chiéu dai khai thac khéng I6n lai Ia nhiing nhén té tac dong tiéu cuc dén
hiéu qua ap dung cong nghé nay. Trong qua trinh ap dung CGH khai thac cac via day trung binh goc
déc via thodi dén nghiéng voi Io cho ¢t dai theo phuwong thi khi goc doc via bién dong Ién (tir 20° dén

35°) céc tb hop vi chbng trong qua trinh khdu than thuong tréi trurot xuéng phia duwéi theo chiéu déc.
Bai béo duwa ra co sé& khdu guong 16 cho theo huwéng xién chéo véi tinh toan xéac dinh géc déc cda 1o
cho thuc té khi khdu guong theo huéng xién chéo trong sw phu thudc vao goéc déc cua via than dé
gidm géc déc cia Io cho’ nham han ché dnh huéng ctia géc déc via than dén viéc troi trurot t hop thiét
bi co’ gi¢i hoa trong 16 cho khai thac & céc via than day trung binh déc thoéi dén nghiéng.

T khoa: Co gidi héa, 10 cho xién chéo, té hop thiét bi, tréi truot, khai thac.

1. DAT VAN BE

Theo Quy hoach phat trién nganh Than Viét
Nam dwoc Tha twéng Chinh pha phé duyét ngay
14/03/2016 tai Quyét dinh s 403/QD-TTg vé viéc
phé duyét diéu chinh quy hoach phat trién nganh
than Viét Nam dén ndm 2020, c6 xét trién vong
dén nadm 2030, Vinacomin da dé ra chi trwong
phat trién nganh Than bén virng theo huéng dbi
mé&i cdng nghé, trién khai ap dung co giéi héa
(CGH) cac khau khau than, chéng gil 16 cho, van
tai va dao 10 tai nhirng khu virc diéu kién dia chat
cho phép, trong d6 CGH khai thac va dao chéng
|6 dong vai trd quan trong [1].

Trong giai doan 2013-2020 cac don vi cla
Tap doan TKV da ddy manh ap dung co gi¢i hda
trong khai thac than ham 1o, céng tac ap dung
CGH ngay cang dwoc nhan rong ca vé sé lwong
va da dang vé loai hinh céng nghé. Céng tac trién
khai ap dung cong nghé CGH khai thac 10 cho tai
cac md ham 16 clia TKV da c6 nhirng buéc tién
manh mé&, san lwong khai thac than bang CGH
dat va duy tri 11 dén 13% tdng san lwong than
ham 16. Néu nhw trong giai doan 2010 — 2014 san
lwong than tir cac 16 chg CGH déng bd dao dong

khodng 3,1% (2014) thi dén nam 2020 san
lwong khai thac than bang CGH la 3,45 triéu tan
v&i 10 16 cho co gi¢i hda déng bo hoat dong tai
cac don vi khai thac hdm 16 cGia Tap doan, chiém
14,17% san lwong than hdm 16 [2]. Dén hét nam
2022 toan Tap doan TKV da cé 12 day chuyén
ban co gi¢i hoa dao 16 da bang xe khoan két hop
véi may xuc va 11 thiét bj dao 16 bang may
combai, trong d6 c6 05 may combai EBH45 dwoc
dau tw mai dwa vao s dung tai cac mé Ha Long,
Khe Cham, Nam MAu, Uéng Bi, Vang Danh ;
Cung véi 11 day chuyén |6 cho co gii hda déng
bd v&i ti 1& sén lwong khai thac co gidi hda chiém
khodng 15% tdng san lwong khai thac ham 16 [3].

Kinh nghiém &p dung CGH dbng b6 khai thac
tai Trung Quéc, Nga va cac nuwéc cd nén cong
nghiép mé phat trién khac ciing nhuw tai mét sé
md than ham 16 ving Quang Ninh cho thay, khi
khai thac céac via than c6 goc déc nhd hon 20° t6
hop ddng bo thiét bi CGH lam viéc rat 6n dinh,
gian chéng cé thé hoat ddng 6n dinh ma khoéng
can trang bi cac co cau chéng tréi, chéng db gian
chéng va mang cao [2]. M&c du nhiéu t6 hop
ddng bod thiét bi CGH trong 16 cho ¢6 théng sb k¥
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thuat cho phép lam viéc véi géc déc via dén 35°,
song trong thwc té khi goc déc via tir 20 + 35° cac
day chuyén CGH thwéng hoat dong kém n dinh
néu khéng cé cac gidi phap han ché anh huéng
ctia goc dbc via than [5].. Hién nay mot sé cac td
hop ddng bo thiét bi CGH dwoc thiét ké bd sung
cac két clu chéng troi trwot, chéng dd gian
chdng, chdng tréi trwot mang cao; han cac tdm
gan ngang dé tang do ma sat dwsi mat dé gian

chdng, mang cao (hinh 1) hodc mét sé cac giai
phap khac dé& han ché sy troi trwot cia td hop
thiét bi CGH trong quéa trinh khai thac,...Tuy
nhién, trong pham vi bai bao, nhém tac gia tap
trung nghién ctvu dé& xuét giadi phap khau guong
16 cho theo hwéng xién chéo dé gidm géc déc
biéu kién cla |6 cho va tuyén van tai dé tang hiéu
qua chdng trdi trwot ddng bo thiét bi co gidi hda
khai thac trong cac 16 chg nay.

Hinh 1. Gian chdng va mang cao dudc trang bi cd cau chdng trdi, trugt

2. NOI DUNG NGHIEN cUU
2.1. Co’ s& nguyén ly khau gwong 16 cho theo
hwéng xién chéo

Chuén bi khdu guwong 16 cho theo huwéng xién
chéo nghia la mat phang thdng tuyén 16 cho sé
léch so vé&i mat phang theo chiéu dbc clia via than
mot goc nhéat dinh khi d6 goéc déc cua 16 cho

chuén bi theo huwéng xién chéo sé& nhd hon véi
géc dbc cla via than vira thuan tién thi cong lap
dat vi chéng va té hop thiét bi CGH, vira c6 thé
dam bao sw chdng troi trwot trong qua trinh khai
thac. Co s& dé chuan bi 16 cho khau guwong theo
hwéng xién chéo va xac dinh giam dd déc cho 16
cho trong s phu thudc vao géc dbc via dwoc thé
hién nhuw trén hinh 2.

A E K

Hinh 2. Sd do nguyeén Iy xac dinh su phu thudc clia goc xién chéo ciia 10 chg vdi goc doc ciia via than

EFGH — mét phang via; KQPH — mét phang nam ngang; EH, FG — duong phuong cua via; EF,
HG — dwong hudéng déc; h - chiéu cao thdng dirng cua tang; L — chiéu dai nghiéng cua tang; a— géc
déc; axc — géc xién chéo cua 1o cho (thuong cét); y - géc chéo dét 16 cho trén mét phang via.
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Trén co sé& xac dinh méi quan hé hinh hoc
trong cac tam giac vudng trén hinh 2 sé xac dinh
dwoc chiéu cao tang, chiéu dai nghiéng cla tang,
chiéu dai 16 cho khi khau xién chéo phu thudc vao
goc dbc via than (a), géc xién chéo cua 16 cho
ho&c thwong cat axe va goc chéo dat 16 cho trén
mat phang via than (y) tr d6 sé& xac dinh dwoc
mbi quan hé gitra goc xién chéo cla Id chg va
chiéu dai 16 cho khi khdu xién chéo vao goc déc
clia via than nhw sau:

sinoe = sina. siny

(1.1)

o NN 8 g B
o o O o o
{ | | | | |

Gée xitn chéo cha 1o cho
3
l

80  gp

70 B0 50 40

. 30
Goc chéodit is cho

_ h
Lxc - .
Sin axc

(1.2)

T cac biéu thire (1.1) va (1.2) thwe hién voi
su bién thién goc dbc cta via than tir 15° dén 35°
twong trng vé&i gia tri clia géc chéo dat 16 cho thay
ddi tr 0 dén 90° khi d6 sé& xac dinh dwoc gia tri
cla goc xién chéo cua 16 cho' can tim. Tap hop
toa do cac diém thé hién gia tri ctia goc xién chéo
twong (rng v&i géc déc via than dwoc bidu thi trén
mat cong theo dd thj (hinh 3) ma méi diém trén
mat cong do6 sé cé gia tri v& gdc xién chéo cla 1o
cho twong ng véi goc dbc cla via than va goc
d&t 16 cho hodc thwong cat trén mat phang via.

35

S 25

20

20 &
<0C|
15 O
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Hinh 3. Do thi xac dinh su phu thudc cta goc xién chéo cha lo chg vao goc doc via than

Chidu dai xitn chéo cia 1o chg

80

300
250

200

ﬁ 3
30

e =
70 . b0 aat 1o che

GO

Hinh 4. D6 thi xac dinh su thay ddi chiéu dai xién chéo ctia 16 chg vdi chiéu cao nghiéng cta tang
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Khi thwe hién khdu gwong 16 cho theo huéng
xién chéo, khi do chiéu dai 16 cho sé dai hon so
v&i chiéu dai nghiéng cua tang, kich thwéc chiéu
dai 16 cho thay d6i phu thudc vao chiéu cao tang
va goc dbc via than theo biéu d6 (hinh 4).

2.2. Két qua ap dung khau gwong 16 cho
hwéng xién chéo

Thuec té tir kinh nghiém khai thac than ham 16
trén thé gidi cho thay, dbi véi cac via than cé goc
déc trong pham vi tir 25° dén 45° dwoc coi la via
c6 diéu kién phtrc tap va khé ap dung céng nghé
khai thac co' gi&i hda vi trong diéu kién géc dbc
via 1&n khién ddng bd cac thiét bi chinh trong 16
cho (gian chéng, may khau, mang cao) lam viéc
kém én dinh tham chi kha nang tréi trugt cao [5,
6]. Ngoai ra cung véi kho khan vé kha nang troi
trwot cha dan chéng, mang cao khi thiee hién khai
thac & cac via cé géc dbc 16n thi trong qua trinh
khai thac & cac via nay dbi véi cac may khau than
cling gap khoé khan khi may khau di chuyén theo
hwéng dbc |én, dac biét 1a vira di chuyén vira cat
than, cong véi kha ndng may khau co thé b tréi,
trwot cung hodc khéng cling mang cao vé phia
chan 10 cho.

Trong nhi*ng nam gan day, Trung Québc la
nwéc cé san lwong than khai thac hang nam
ding dAu thé givi voi 3846 tridu tan (nam 2019)
chiém 47,3% tbn san lwong than khai thac cla
thé gi®i [7]. Chinh vi vay viéc nghién ciru, ché tao
va ap dung co gi¢i hda tai cac via than chiéu day
trung binh v&i géc déc Ién tai Trung Qubc da
duwoec trién khai manh mé va dat dwoc nhivng két
qua twong dbi tot nhw: Tai 16 chg’ J56-10030 mé
s6 10 - Binh Binh Son, tinh Ha Nam khai thac via
than cé géc dbc trung binh 25°, cuc bd dén 35°,
day trung binh 2,7m, ap dung ddng bd thiét bi co
giGi héa trong d6 gian chéng loai tdng cworng kha
nang chdéng trwot, chéng d6 ma hiéu
ZQY2000/14/31, may khau than ma hiéu
MLS3PH-170, mang cao SGWD-180PB da dat
san lwong 714.000 tAn/ndm; n&ng suét lao dong
binh quan 20,9 tAn/cong; tai 16 cho sé 2324-1
thuéc mé Tung Tao, tinh Trung Khanh khai thac
via than K3 c6 chiéu day via tir 2 + 3,8m; géc déc
tr 330 + 38° ap dung cdng nghé chdng gitr 16 cho
bang gian chéng tw hanh ma hiéu ZY/4000/15/35,

khau guwong bang may khau MG250/630 két hop
v&i mang cao SGZ250/500, san lwong 16 cho dat
tr 400 + 600 ngan tAn/nam [5, 6]. Ngoai ra &@ mot
s6 cac md ham 16 khac clia Trung Quéc ciing da
trién khai 4p dung thanh céng cdng nghé CGH
khai thac tai cac via than c6 chiéu day trung binh,
goc dbc dén 45° dat dwoc cac chi tiéu kinh té ky
thuat twong dbi tét.

—II Ej ‘

T
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e — |
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Hinh 5. Sa do cong nghé 106 chg khau theo hudng
xién chéo tai mot mo than cta Trung Quac

Tai Quang Ninh tir nam 2015 dén nay, Tap
doan than Khoang san Viét Nam d3 trién khai ap
dung ddng bd thiét bi CGH khai thac cac via than
day trung binh dbc thoai dén nghiéng tai mot s
mé than ham 10, trong qua trinh trién khai da dé
xuét gidi phap khiu guwong 16 cho theo huéng
xién chéo khi goc dbc clia via I&n dé chdng troi
trwot t6 hop thiét bi CGH nhu: tai Cong ty than
Dwong Huy da trién khai ap dung céng nghé
CGH dbng bd dé khai thac cac via than cé chiéu
day via dén 3,5m, géc dbc thoai dén nghiéng thuc
hién kh&u hét chiéu day via véi tb hop gian chéng
tw hanh ZY3200/16/36 két hop Vo may khau
than MG300/700-W. Tuy nhién thoi gian dau khi
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m&i ap dung tai Cong ty san lwong cho twong dbi
thap dat tir 7.933 + 33.528 tan/thang, ndng suat
lao déng trung binh 4,4 tan/céng-ca do anh
hwéng clia géc dbc cla via trong qua trinh khai
thac géc dbc bién dong va thwdng xuyén Ién hon
20° lam cho dan chéng va mang cao tréi truot
theo hwéng dbc 16 che. P& han ché sy anh
hwéng ctia géc dbc via dén ddng bod thiét bi CGH,
Cong ty than Dwong Huy da ap dung giai phap 1o
cho phai khau vé véi chan 16 cho tién trwdc nham
giam goéc déc 16 cho nhd hon 200, két qua da cai
thién dang ké anh hwéng ctia goéc dbc 1&n t6 hop
thiét bi CGH khai thac.

Tai Céng ty than Quang Hanh (Hinh 6), ddi
v&i cac khu vire khai thac goc déc via Ién hon 25°
dé han ché anh hwéng cta géc dbc tranh cho
mang cao, dan chéng tréi xubng 16 chan Céng ty
than Quang Hanh d tb chirc khdu chan 16 cho
tién trwdc so véi dau o cho tir 3 dén 12 m (gwong
|6 chg’ khong vudng ke v&i duwdng phuwong via),
muc tiéu la gidm géc déc biéu kién 16 cho (16 cho
khAu theo huwéng xién chéo) dé dwa goc déc 16

cho thye t& phu hop véi kha ndng lam viéc cta
t6 hop thiét bj co gidi hoa theo nhuw tinh toan goc
déc 16 cho khau theo hwéng xién chéo nhu trinh
bay theo nguyén ly nhw da phan tich & trén. Dé
giam ap lwc tap trung tai khu viec chan 10 cho giap
v&i 16 doc via van tai hodc 10 song song chan thuc
hién khau kham vuot trwéc va chéng gilv tang
cwdng bang cot thiy lwc don va xa hop. Ngoai
viéc khdu guong 16 cho khdéng vudng ke voi
duwdng phwong cla via Cong ty con lap dat hé
théng kich chéng tréi, chdng trwot cho gian chéng
va mang cao trong pham vi mét ntra phia dwéi l6
cho dé tao thanh céac lién két nhém gilra gian
chdng va mang cao, tang sw hd tro gilra cac thiét
bi d& c6 thé ngan nglra sw cb tréi thiét bi xubng
16 chan. Hé théng chéng trdi trwot nay cung voi
khau gwong 16 cho theo huéng xién chéo da phat
huy tét tdc dung, khéng xay ra hién twong troi
trwot trong thoi gian ap dung tai Cong ty. Két qua
thwe hién khi khau chan 16 cho tién truéc trong
trwdng hop goc dbc via I&n hon 25° dwoc thé
hién qua (bang 1) vé& mét sé chi tiéu kinh té ky
thuét ctia 16 cho

L doc via théag gié
ng oo 1o cho
1
a %=
—_— i
T Lideoviaviathi B

Hinh 6. Sd do khau gudng 10 chd theo hudng xién chéo tai 10 chg co gidi hoa Cong ty than Quang Hanh
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Bang 1. Mot so chi tiéu kinh té ky thuat chi yéu ctia cong nghé ap dung tai Cong ty than Quang Hanh

TT Tén chi tiéu Pon vi S6 lwgng
1 | Chiéu day via trung binh m 2,4

5 Gf’)c dﬂ,éc via truxr'\g binh (Trwdng hop ap dung céng nghé khi a6 18

gbc doc thay doi > 259°) '

3 | Chiéu dai theo phwong cla khu v m 270

4 | Chiéu cao khau guong m 2,4

5 | Chiéu dailo cho m 78

6 | Trong lwong thé tich cta than tAn/m3 1,58
7 | Hé sb khai thac - 0,95

8 | San lwong than khai thac 1 ludng tan 168,6
9 | Sé lubng khai thac trong mét chu ky lubng 2

10 | San lwgng khai thac than mét chu ky tan 337,2
11 | S6 ca hoan thanh mét chu ky khai thac ca 1

12 | S6 ca lam viéc 1 ngay dém ca 3

13 | Hé s6 hoan thanh chu ky - 0,85
14 | San lwgng than khai thac 1 ngay dém tan 859
15 | Hé sb tinh dén thai gian chuyén dién - 0,7
16 | San lwgng than khai thac 1 thang tan 21.475
17 | Céng suét khai thac (Iam tron) tan/nam 180.000
18 | Tién d6 khai thac m/thang 76,5
19 | Chi phi dau nhii héa cho 1000 tan kg 18,4
20 | S6 coéng nhan lao d6ng mot ngay dém nguoi 66
21 | Nang suét lao dong truc tiép tan/cong 13,0
22 | Chi phi mét 16 chuan bi cho 1000T m 14,0
23 | Chi phi nwéc sach cho 1000T m?3 52,7
24 | Chi phi rang khau cho 1000T cai 7

25 | Tén that than theo cong nghé % 13,7

3. Két luan dong bd dé khai thac cac via than day trung binh

Ap dung CGH khai thac than hdm 16 1a nhu
cau phat trién tat yéu cta nganh than Viét Nam.
Viéc hoan thién cong nghé CGH ddng bd dé lam
co s& trién khai ap dung rong rai cdng nghé khai
thac nay phu hop diéu kién dia chat, k§ thuat md
tirng khoang sang dac biét voi diéu kién via co
goc dbc 16n, bién dong vé diéu kién dia chat l1a
diédu cép thiét va mang tinh thyc té hién nay. Tw
kinh nghiém thuc té 4p dung cong nghé nay tai
Trung Qubc va trién khai tai Viét Nam trong
nhirng ndm gan day cho thay viéc ap dung CGH

goc dbc via nghiéng hoan toan kha thi bang viéc
thwe hién cac giai phap ky thuat chéng tréi trwot
t6 hop thiét bi CGH. Co s& nguyén ly khau gwong
10 chg xién chéo giup cho cac ki sw khai thac mé,
cac nha quan ly xac dinh dwoc géc xién chéo clia
16 cho thwe té trong sw phu thudc vao géc dbc via
dé han ché duwgc anh hwéng cha goéc dbc via
trong qué trinh khai thac déi v&i té hop thiét bj
CGH trong 16 cho. Két qua nghién cru cta bai
b&o gbp phan 14 co s& tinh toan ap dung cho cac
16 cho khai thac bang cac cdng nghé khac khi
thwe hién khau guwong 16 chg xién chéo.
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ABSTRACT:

Mechanization of underground coal mining is being widely applied and highly effective in most of
the different mine geological conditions in many countries around the world. However, in complex
geological conditions, the working face’s length is not large, which is factor that negatively affect the
efficiency of this technology. In the process of applying mechanization to exploit the medium thick
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seams, the slope angle is smooth to inclined with longwall system, when the slope angle changes
greatly (from 200 to 350), complex mechanized equipment in the coal mining process often slide
downwards along the slope. The paper presents the basis of cutting coal in working face in the diagonal
direction with the calculation to determine the actual slope angle of working face in the diagonal
direction which is in the dependence on the coal seam slope angle to reduce the working face slope
angle in order to limit the influence of the coal seam slope angle on the drifting of the complex
mechanized equipment in the working face in the medium thick coal seams with sloping to inclined
slopes.

Keywords: Mechanization technology, diagonal working face, complex mechanized equipment,
anti-drift, mining

REFERENCES

1. Dang Thanh Hai. Developing and applying mechanization of mining at underground coal mines in
Quang Ninh in the period of 2013-2015, roadmap to 2020, Institute of Mining Science and
Technology, Hanoi, 2016.

2. Report on summary of work in 2020, implementation of tasks in 2021 of Vinacomin, Quang Ninh,
2020

3. Report on safety work in 2022 of Vinacomin, Quang Ninh, 2022.

4. Dao Hong Quang. The study proposes technical solutions to limit the influence of the coal seam
slope angle on the market kiln with sloping to inclined seams. Institute of Mining Science and
Technology, Hanoi, 2018.

5. Le Van Hau, Pham Trung Nguyen. Some problems in selecting suitable mechanized mining
equipment for coal seam conditions of medium thickness, slope up to 450 in Quang Ninh region.
Institute of Mining Science and Technology, 04/2019.

6. Le Van Hau, Le Duc Nguyen, Ngo Van Thang. Study on the suitable mechanization technology for
the medium coal seam exploitation with dip angle, inclined bed, weak roof rock and coal pillar at
underground coal mines at Mao Khe and Uong Bi areas. Institute of Mining Science and
Technology, 02/2019.

7. URL: http://www.mining-portal.ru/publish/dobyicha-uglya-po-stranam-v-2019-godu/

Ngay nhan bai: 17/8/2023;

Ngay gwri phan bién: 18/8/2023;
Ngay nhan phan bién: 11/9/2023;
Ngay chap nhan ding: 20/9/2023.

JOURNAL OF SCIENCE AND TECHNOLOGY QuUI, VOL. 01, ISSUE 03, 2023 n



