THONG TIN KHOA HOC CONG NGHE MO M

NGHIEN CUU PE XUAT LUA CHON CONG NGHE KHAU THAN CO GIOI
HOA LO CHQ CHONG GIU BANG GIAN CHONG TRONG PIEU KIEN CAC
VIA THAN DAY TRUNG BINH PEN DAY, DOC TREN 45° TAI CAC MO
HAM LO VUNG QUANG NINH

Tém tit:

TS. Vii Vin Hpi, TS. Nguyén Ngoc Giang
Vien Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: TS. Lé Dirc Nguyén

Bai bdo téng quan mét sé két qua nghién ciru va kinh nghiém ap dung cong nghé khau than
co gioi hoa lo cho gian chong trong diéu kién via than day trung binh dén day, doc 16m tai mot
$6 mé ham 1o tai Trung Quoc va danh gid diéu kién dia chat — ky thudt mé cdc mé ham 1o vung
Qudng Ninh. Trén co sé két qua nghién ciru va két qud, kinh nghiém dp dung cong nghé khau
than co gidi héa, bai bdo dé xudt lya chon 02 so do cong nghé khdu than co gidi héa xem xét
dp dung cho diéu kién cdc mé ham 16 viimg Qudng Ninh, dic biét la cdc mé ham 16 thude Tap
doan Cong nghiép Than - Khodang san Viét Nam.

1. M& dau

Tri¥ lwong céc via than day trung binh dén day
(1 6 + 6m), géc dbc trén 45° tai cac mé ham 1o
vung Quéang Ninh 1a twong dbi Ién. Trong dé, chi
tinh riéng trr lwong trong cac dw an mo Ién da
dwoc quy hoach khai thac 1ap tai 12 ham 16 thuéc
Tap doan Cong nghiép than — Khoang san Viét
Nam (TKV) la trén ¥+ triéu tan. Dé nang cao san
Iwong 16 cho va hiéu qua khai thac phan triv Iwong
nay, nhirng ndm gan day cac moé ham 16 vung
Quang Ninh da dwa vao ap dung cong nghe khai
thac 16 cho xién cheo, chéng glu bang gian chong
mém, khau than bang khoan nd min. Két qua ap
dung cho thay, so v&i cac cdng nghé khai thac via
doc khac hién dang ap dung nhw DVPT va budng
thwong, cdng nghé khai thac 16 che chong gilr
béng gian ch6ng mém khau than bang khoan nd
min, cho cac chi tiéu chi phi sadn xu4t gidm manh
(chi phi mét 16 chuan bi chi con khoang 12,2 + 20
mét/1000T, ty 1é tbn that chi con khoang 17,6 =+
20%, chi phi go chi con khoang 2 + 3 m%1000 tan
than) nang suat lao dong dwoc nang cao hon, dat
mec 4 + 6 tan/cong, dieu kién lam viéc cla cong
nhan dwoc cai thién dang ké!". T do, da mang
lai hiéu qua kinh té rat tét cho cac don vi ap dung
cong nghé. M&c du cé nhiéu wu diém so véi cong
nghé khai thac via doc hién co, song cong nghé
khai thac nay van con tdn tai nhirng han ché, trong
doé van dé 16n nhat 1a cong tac khau than 16 cho
thwe hién ‘bang khoan n6 min. DBay la cdng doan
chiém nhiéu thi gian cling nhw hao phi I&n nhan

lwc trong chu ky td chirc san xuét, tlr d6 han ché
kha nang tang san lwong khai thac clta 16 cho.
Ngoai ra, day la cong doan tiém an nhiéu nguy
co' mét an toan trong so do cdng nghé khai thac,
v.v.. Do d6, viéc nghién ctru dé xuat Ia chon céng
nghé khau than co gi¢i hdéa nham tiép tuc hoan
thién va nang cao hiéu qua ap dung cong nghé
khai thac dbi VO diéu kién 16 cho chdng gilr bang
gian chong mém trong khai thac via than day trung
binh dén day, dbc trén 45° tai cac moé ham 106 tai
vung Quang Ninh 1a hét strc can thiét.

2. Dac diém diéu kién dia chat — ky thuat mé
va triv lweng cac via than day trung binh dén
day, déc tai cac moé ham 16 vung Quang Ninh

Hiéu qua khai thac khau than noi chung va
khau than bang thiét bi co gIO’I hoa nai riéng phu
thudc phu thudc vao céac yéu td anh hwdng dén
cobng nghé duwoc st dung Trong céng nghe khau
than 16 cho bang co gioi hoa ndi chung va co gioi
hoa khai thac trong diéu kién via than day trung
binh dén day, déc trén ¢o° noi riéng, diéu kién dia
chét va ky thuat mé 1a hai yéu té quyét dinh dén
kha nang ap dung ciling nhw hiéu clta dat dwoc
cta cong nghé. . ) )

Ket qua danh gia dieu kién dia chat cho thay,
trir lwgng cac via than day trung binh déen day (1,6
+6m), géc doc = 45° da duo’c huy déng quy hoaph
khai thac trong cac dy an mo I&n tai cdc mé ham
16 ving Quéng Ninh |a khoang 31,9 triéu tan (triy
lwong con lai chwa khai thac), phan bd tap trung
tai mot s6 mé ham 6 nhw Mao Khé, Udng Bi, Vang
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Bang 1. Téng hop trit luong via than trung binh dén day (1,6 + 6,0m), géc dbc > 45° tai cac mé hdm
lo I6n thubc vung Quéng Ninh

Triv lwong via

) . trung binh dén o

T Tén mé M khai Tén via day (1,6+6,0m) | 1Y1€

thac . x (%)

goc doc'2 45°
(10%tan)
10, 9b, 9V, 9T, 8V,8T,
1 Mao Khé -150 -:- -230 7V,7T, 6V,6T, 4, 3, 11.908,2 | 37,4%
1B

2 Nam Mau +125---50 | 9,8,7,6A,6,5,4,3 2.058,0 6,5%

N _ 10, 8,7V, 6V,6T, \
3 Udng Bi +30 -:- -150 1A1B, 1C, 1T 6.876,7 | 21,6%

4 Vang Danh
_ | Py an *00--175 10| 50, 475 8,7,54 3.8250| 12,0%
giéng Vang Danh
. |Buan*115:-50 gieng |, 145,50 8,7,5,4 4350 | 1,4%
Canh Ga

+38 -:- -100; o
5 | Duong Huy 00 osg | 14.11,9.8,76 35290 11,1%
6 Quang Hanh -175 -:- -50 14,13,10,7,6,4,3 1.387,4 4,4%

LV -:- -350, .
7 |Halong (KCI-V) | 2o =2 11,10, 9 5853 | 1,8%
8 Khe Cham (KC IlI) LV -:--500 | 14-5, 14-4,14-2, 13-2 798,3 2,5%

. -97,5-:- -250; o
9 | Mong Duong oo 400 | H10)H(102),G(9), 9 4832 | 1,5%
Téng 31.886,0 100%

Danh, Dwong Huy, Nam M&u, Quang Hanh, v.v...
(bang 1). . ) )
Ket qua danh gia dieu kién dia chat cho thay,
trlr lwong cac via than via trung binh dén day (1,6
+6,0m) goc dbc > 45° tai cac moé ham 16 I&n thude
vung Quang Ninh tap trung nhiéu hon & mién goc
déc 45 = 60°vGi 21,2 triéu tan, chiém 67,2% tong
trle lwong dwoc danh gia, t|ep dén 1a phan tri
lwong thudc mién goéc doc 65 + 75° v¢i 32,8%. Trir
Iuo’ng cb goc doc trén 75° ton tai & mot sb pham
vi nhd & mot s md nhw Nam Mau, Vang Danh va
da duoc huy dong khai thac trong giai doan truoc
day. Vé yeu t6 chiéu day, trir lwong chd yéu phan
bo trong mién chleu day 1,6 + 3,5m voi 19,5 triéu
tan, chiém 61,2% tbng triv Iwo’ng mién tri Iwong
thudc pham vi 3,5 + 6,0m chi chiém 38,8% téng tri

lwgng pham vi danh gia (hinh 1). .

Ket qua danh gia ciing cho thay, dieu kién dia
chat via than da‘y trung binh dén day, géc doc =
45° tai cdc moé ham 16 Ién vung Quang Ninh thuéc
loai phtrc tap dén rat phuc tap, mrc d6 bién doéng
vé chiéu day va goc dbc via l&n, tham chi thay dbi
theo tng via, trng khu vuwc khoang sang trong
pham vi nhé. NhG’ng yéu to nay sé anh hwéng dén
hiéu qua ap dung cong nghé co gi¢i hoa. Vi vay,
cbng nghé co gidi héa khau than dugc Iya chon
phai co tinh linh hoat dé& phu hop voi dac diém
dieu kién cac via than day trung binh dén day, géc
déc 1&n tai cac mé ham 1o viing Quéng Ninh.

3. Nghlen clru dé xuét cong nghé khau than
co gi¢i héa phu hop véi diéu kién dia chat ky
thuat cac mé ham 16 vung Quang Ninh
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Hinh 1. D&c diém tri¥ long via than day trung binh dén day (1,6 = 6,0m), géc dbc = 45° tai cac mé
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Hinh 2. Céng nghé khau than co gi6i hda str dung thiét bj khdu dang khoan xoay

Trén thé gidi, dac biét 14 tai Trung Quéc, cong
nghé khai thac 16 chg chong glu bang gian chong
dwoc ap dung rat rong rai véi nhiéu loai hinh thiét
bi chéng g|u khac nhau. Nham nang cao san lvgng
khai thac, nang suét lao dong, glam bét cong doan
tha cong nang nhoc, dac biét la viéc han ché tdi
da viéc sr dung cong nghé khai thac v&i tach pha
than bang khoan nd min, dé trién khai nghién ctru
va dwa vao ap dung thtr nghiém nhieu so do qﬁng
nghe khau than co gi¢i héa khac nhau. M6t s6 so
do cong nghé khai thac v&i khau than bang co
gid¢i hoa dac trweng dwoc nghién clru, trién khai ap
dung gém: . )

(1) So do cong nghé khau than co gigi hoa st
dung thiét bi khau than dang may khoan: Trong so
dd cong nghé khai thac nay, cong tac chuan bj 16
cho dwoc thwe hién theo hinh thirc chia cot theo
hwéng doc via, cong tac lap dat dwegc thwe hién

trén 10 doc via thong gid va khéu tién theo huéng
doc tr 16 doc via théng gié xudng 16 doc via van
tai cua tang hoac phan tang Thiét bj chong gitr
|6 cho str dung gian chong kiéu che chén. Viéc
khau than dwoc thuc hién bang thiét bi khdu dang
khoan dwgc Iap dat va chay trén mang cao. Trong
méi chu ky khau, cong tac khau than 16 chg dwoc
thwe hién bang dau khoan xoan bc thdng qua viéc
xoay chuyén ctia tay khdu thiét bi khdu. D& diéu
chinh pham vi khau, méng cao 16 cho dwoc bo tri
hai kich bén héng mang gan véi chan kich dé bén
vach (4) va bén tru (19) cho phép di chuyén mang
cing nhw thiét bi khau sang trai hodc pha| Than
sau khi tach pha sé duwgc mang cao van chuyén
dén dau thuo’ng van tai van chuyén xuong 16 doc
via van tai cla tang khai thac. Mang cao va thiét
bi khdu dwoc di chuyén theo mét nghiéng khéu
cla cac lép khau trong chu ky khai thac. Céng
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Hinh 3. Thiét bi khdu chuyén dung dau khdu ngang XC 90

nghé khai thac nay cé wu diém la pham vi lam
viéc clia thiét bi twong doi rong, cho phep lam viéc
voi sw bién dong cla chieu day va goc doc via.
Tuy nhién, nhugc diém cta cong nghé khau than
la cong tac khau than va van tai trong cac chu ky
san xuat 16 cho twong doi phirc tap.

(2) So d6 cong nghé khai thac cot dai theo
phuwong, 16 cho xién chéo chéng gitr bang gian
chéng mém khau than bang may khau tang khau
ngang di chuyén banh xich. Ban chét cong nghé
khai thac nhw sau: Cong tac chuén bj 16 cho' duwoc
thwe hién twong tw nhu so d6 cong nghé khai thac
c6t dai theo phuwong, 16 cho xién chéo, chbng gitr
gian chéng mém khau than bang khoan né min.
Theo d6, 16 cho dwoc chuan bi theo so dd khai
thac gwong 16 che dai chia phan tng, khau dat,
guong 16 cho duwoc bb tri xién chéo véi géc dbc
gid 16 cho tir 25 + 30° dé ddm bao cho may khau
c6 thé di chuyén I&én xudng doc theo 16 cho. Lo
cho duwgc chéng gilr bang gian chéng mém co
khéng gian chéng gitr ddm bao khong gian lam
viéc clia may khau. Thiét bi khau than s dung la
may khéu dac biét chuyén dung cé dang may khau
tang khau ngang, chay bang banh xich twong tw
may dao 16 (hinh 3).

Cong tac khau than 16 cho trong ludng khéu
duoc thwe hién nhw sau: Dau tién may khau sé
tién hanh khau cét ranh dé tao thanh ranh Iap dat
mang truot van chuyén than & tri tri gira 10 cho tw
vi tri chan 16 chg' 18n dau 16 cho véi chiéu sau khau
cat bang tién do khau 1 ludng. Khi may kh&u khau
tao ranh t dudi 1én sé tién hanh lap dat mang
trwot vao ranh khau. Sau khi khau tao ranh va lap
dat mang trwot xong, may khau sé tién hanh khau
cat theo chiéu tir trén xuéng hoan thanh mét luéng

khau (hinh 4). Than kh4u ra dwoc van chuyén ty
chdy theo mang trwot xubng chan cho qua cup
thao dwa xubng 16 van tai. Céng nghé khai thac
dwoc ap dung cho via than c6 chiéu day via than
4,0 = 6,0 m, goc déc via trén 45°, do crng than
tr mém dén cing. So' dd cong nghé cho cé san
lwong khai thac tv 140.000 + 150.000 tan/nam,
cao gép 1,3 + 1,5 1an san lwong cda 16 cho khéu
than bang khoan né min trong cung diéu kién, dac
biét la cho phép gidm lvong Ién sb lwong lao déng
trwc tiép 16 cho@. Wu diém cla céng nghé khai
thac nay la tinh linh hoat cla thiét bj khau cao cho
phép diéu chinh pham vi khdu mét cach thuan loi
khi chiéu day via thay déi doc theo 16 cho. Nhuoc
diém chinh clia so' d6 cdng nghé khau than nay la
doi hoi khong gian 10 cho 1én, thich hop ap dung
v&i cac 16 cho véi chiéu day via lon tir 4,0 + 5,0m.

(3) So d6 cong nghé khai thac cot dai theo
phuong, 16 cho xién chéo chéng gitr bang gian
chéng mém, khiu than bang thiét bi khau kiéu lwdi
x&i. Céng nghé khau than st dung thiét bj khiu
kiéu luwdi x&i trong 16 cho xién chéo chdng gilr
bang gian chéng mém ZRY cé d&c diém la théng
qua thiét bi x&i (hinh 5) dé thwc hién viéc lam toi
va béc tach than tr gwong than theo tieng 16p 1&p
mong. Than sau khi sau khi dwoc tach khoi gwong
khau sé dwoc lwdi xdi dua téi mang truot va dugc
van chuyén tw chay theo mang truwot xubng chan
|6 cho d& dwa xubng hé thdng van tai chan 16 cho
va van chuyén ra ngoai. Uu diém cuta cong nghé
khai thac nay so véi cong nghé khau than co gidi
héa sir dung may khau chuyén dung c6 dang may
khau tang khau ngang la chi phi dau tw ban dau
cUa thiét bj khdu nhd, tinh linh hoat cta thiét bj
khAu cao, c6 thé thuc hién viéc xoay chuyén tay
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Hinh 4. Trinh tw cong nghé khau than co gi¢i héa st dung méy khdu chuyén dung tang khéu ngang

" * #

1 - Xa dan huéng; 2 - Xa néc; 3 - Bé ¢é dinh ; 4 - Xa chén; 5 - Kich xa duéi; 6 - Xa dudi: 7 - Gia xoay;
8 - Cénh tay cép 1; 9- Kich canh tay x&i cép 1; 10 - Kich cénh tay x&i cap 2; 11 - Canh tay x&i cép 2;
12 - Kich diéu khién luw6i x6i, 13 - Tay bién canh tay x&i cép 2; 14 - Tay bién ludi x6i, 15 - Ludi x6i
Hinh 5. C4u tao thiét bj khdu than co gidi kiéu luéi x6i déng bé véi gian chbng mém ZRY
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1- Gian chéng mém ZRY; 2- My khéu; 3- Day xich dinh vi; 4- Puli dinh huéng; 5- Toi cang xich
Hinh 6. So dé c6ng nghé khéu than co gi¢i héa st dung thiét bi khdu dang may phay trong lo cho
Xxién chéo chéng git bang gian chéng mém ZRY16/25L tai Trung Quéc

va dau ludi x&i 360° xung quanh bé cb dinh dé
diéu chinh pham vi khau tach cla luéi x&i, do d6
coéng nghé cong nghé khau cé thé &p dung & diéu
kién via khac nhau. Han ché chinh clia so db cong
nghé kh&u s dung thiét bi khau dang lwéi x&i la
tinh &n dinh cha thiét bi khéng cao, chiéu day 16p
x&i nhé va tbc dd xdi cla lwéi x&i thdp. Dan dén
hiéu qua ap dung coéng nghé va thiét bi khau than
co gioi hoa con han ché.

(4) So do céng nghé khai thac cét dai theo
phuwong, 16 chg xién chéo chong gitr bang gian
chong mém, khau than bang thiét bi khau dang
may phay. Trong diéu kién via than cé chiéu day
khéng Ion, khong gian lam viéc cla |6 chg nhé
khong phu hO’p dé ap dung so dd cong nghé khau
than bang may khau tang khau ngang, dong thoi
giai quyet vén dé tinh 6n dinh thap clia so do cbng
nghe kh&u than st dung thiét bi khau kidu lw&i
x&i, mé Trung Du, Trung Québc da ap dung cong
nghe khau than véi viéc st dung may khau dang
may phay v&i dac diém cong nghé nhw sau. Cong
tac khau than 10 chg dwoc thye hién theo ghiéu
twr chan cho 1€n dau 16 che voi chiéu day mai I1&p
khau tlr 0.5+ 0 ,om. Trong qua trinh khau, thiét bi
khau bo truc tiép trén nén 16 cho. Than sau khi
dworc tach pha khoi gwong khau duoc tai tha cong
xuong mang truot dwoc lap dubi theo sau thiét bi
khdu dé dua xudng chan 16 cho va van chuyén ra
ngoai. So do cong nghe ap dung th&r nghiém cho
diéu kién via than c6 chiéu day via tr 1, 6+ 3,0m,
goc déc via = 45° va cho chi tiéu kinh té k¥ thuat
t6t nhw san lwgng khai thac 10 cho dat trung binh
twr 490 + 500 tan/ngay. SO lwgng cong nhan 10 che
giam 5 + 8 ngudi tr 18 + 21 ngwoi/ca khi khau

than bang khoan nd min xuéng con 15 ngudi/ca.

Trén co sé két qua danh gia diéu kién dia chét
— ky thuat mo cac khu vuc via than day trung binh
dén day, dbc tai cac mé ham 16 viing Quang Ninh
va thuc té nghién ciru ap dung cdng nghé co gidi
héa khau than tai cac mé ham 10 tai Trung Quéc
cho thay, cé thé dé xuét va lwa chon cac so dd
coéng nghé khau than co gi¢i héa va ddng bo thiét
bi di kém cho diéu kién cac via than day trung
binh dén day, déc trén 45° tai cac mé ham 16 ving
Quang Ninh nhw sau:

(1) So d6 cong nghé co gidi hoa khéau than st
dung thiét bi khdu dang may phay: Ap dung cho 10
cho chéng gilv bang gian chéng mém trong diéu
kién via than cé chiéu day tir 1,6 + 3,5m, goc déc
trén > 45° tai cadc mé hadm 16 vung Quang Ninh.

(2) So @b cong nghé khau than co gi6i hoa st
dung may dang may khau tang khau ngang: ap
dung cho diéu kién tir 4,0 + 4,5m, géc déc via trén
45°. So d6 cong nghé co thé xem xét ap dung cho
diéu kién via than day I&n va 6n dinh tai mot sé mé
nhw Mao Khé, Udng Bi, Vang Danh, v.v.

4. Két luan

Co gi¢i hdéa khai thac than ham 16 18 mot
hwéng di can thiét nhdm gidm bét va thay thé lao
doéng tha coéng duwa trén sirc ngudi bang thiét bi
co gidi, tr d6 nang cao san lwong, ndng suét lao
doéng, déc biét [a gidm lao dong truc tiép trong mé
ham 16. Song song vé&i viéc co gidi héa khai st
dung cong nghé co gi¢i hoa dong bd bang may
kh&u chéng gitr bang gian chong tw hanh hoac
ban co gi¢i hda khau than bang may khau, chéng
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gitr bang vi chéng td hop trong diéu kién cac via
than thoai dén nghiéng, viéc nghién ctu va ap
dung cong nghé khai thac co gi¢i héa trong diéu
kién via dbc Ia can thiét nhdm tiép tuc nang cao
san lwong, nang suét lao ddng chung trong khai
thac than hadm 16, gép phan phat trién bén virng
nganh than. Tuy nhién két qué danh gia phan tich
cho thdy, diéu kién dia chéat - k§ thuat mé cac via
than day trung binh dén day, déc trén 45° tai cac
md ham 16 ving Quéng Ninh thuéc loai phirc tap,
dé trién khai dwa céng nghé vao ap dung trong
diéu kién cac mé ham |6 ving Quang Ninh can c6
s nghién ctru va danh gia chi tiét vé cac yéu t6
anh hwéng dén hiéu qua hoat dong cliia cong nghé
ciing nhw xay dwng cu thé cac giai phap, quy trinh

coéng nghé dé xuét lwa chon cho cac diéu kién cac
md ham 16 ving Quang Ninh nhdm dam bao ap
dung céng nghé thanh cong va hiéu qua.

Tai liéu tham khao:

1 — Tran Tuén Ngan. Béo céo téng két dé tai
cép nha nudéc “Nghién clu dp dung céng nghé
khai thac bang gian chéng dbi véi cac via than day
trung binh, do déc 35 + 55° & céc md than hdm
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Research on, proposal and selection of the mechanized coal mining technology

for longwalls supported by the shield support in the condition of the medium to

thick coal seams with the seam slope of over 45 ° at the underground coal mines
in Quang Ninh

Dr. Vu Van Hoi, Dr. Nguyen Ngoc Giang - Vinacomin — Instiute of Mining Science and Technology

Abstract:

The article reviews a number of research results and experiences in the application of the mechanized
coal mining technology for longwalls suported by the shield support in the conditions of medium to thick
coal seams with the steep slopes at some underground coal mines in China and review on geological
- technical conditions of the underground coal mines in Quang Ninh region. On the basis of research
results and experience in the application of the mechanized coal mining technology, the article proposes
to choose 02 flow charts of the mechanized coal extraction to be applied to the conditions of underground
mines in Quang Ninh region, especially the underground coal mines belonging to Vietnam National
Coal and Mineral Industries Corporation Limited.
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