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~ KHAI THAC M0

NGHIEN CUU, THIET KE AP DUNG THU NGHIEM
CONG NGHE KHAI THAC KHONG TRU BRO Vé
TAI KHU KHE CHAM 1, CONG TY THAN HA LONG

Au hét cac mo than ham 16 & Viét Nam va trén
rl thé gidi déu ap dung hé thong khai thac cot

dai theo phwong dé khai thac cac via cé chiéeu
day trung binh, d6 dbc thoai dén nghiéng va da dat
Fwroc cac chi tiéu kinh t& ky thuat cao, dac biét khi
sir dung t6 hop thiét bi co' gi¢i hod ddng bd trong 16
ho. Nhuoc diém co ban clia so dd cong nghé nay
= chi phi Ién cho viéc chéng git, duy tri én dinh cac
2 chuén bj trong subt thoi gian khai thac 16 cho va
“3n thét than Ion trong cac tru bao vé.

Thuc té & cac mo than ham 16 viing Quang Ninh
=ho thay tdn that than trong céc tru bdo vé chiém
*.".aéng 13+15 %; chi phi chéng gilr duy tri cac dudng

chiém khoang 30435 % tbng chi phi dao 16 mai.
22y la céc nguyen nhan chinh lam tang gia thanh

«nai thac. VAn dé nay da tdn tai nhidu chuc ndm
=2y frong thuc t& khai thac & cac mé than ham 1o
2uzng Ninh va da dwge quan tdm nghién clu
=22y tr dau nhitng ndm 90 cua thé ky trwdc [1].
#2% gua cac nghién ctru & Viét Nam cling nhw mot
S0 f*u—‘crc trén thé gi¢i nhw Nga, Ba Lan, Trung
2udc,... déu chi ra rang dé giam tdn that than va
Fam Chl phi chéng gitr duy tri dwdng 16 chuén bi
can :’met bb tri cac dwong 16 trong vung d& tai cua
2o e twra 10 cho va da dé xuét 4 phuong an chinh
¥ong so dé céng nghé khai thac khong dé lai try
220 v& KTBV): (1) Chéng git duy tri 1o van tai 1o
oho phan tang trén lam 16 théng gié cho 16 cho
o%2n tang dudi; (2) Khoéng duy tri 16 doc via van tai
»»cho phan tang trén, khi khai thac 16 cho phan
'_:“; 361 58 khoi phuc lai 16 doc via van tai hoac
F20 12 m&i trong ving da pha hdéa dé 1am 16 théng
2@: (3) Khoéng duy tri 10 doc via van tai 16 chg phan
2ng frén, khi khai thac 16 cho' phan téng dudi sé
:‘:: ma&i 16 théng gié men theo 10 doc via van tai
2-4 m) 16 cho phén tang trén; (4) Pao dong thoi lo
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doc via van tai 16 chg phan tang trén va Io théng
gio 16 cho phan tAng dudi cach nhau mot khoang
gan bang chiéu rong ving ap lwc tya theo huéng
déc 16 cho; tru bao vé gitra hai dwong 16 dwoc khai
thac déng thoi trong qua trinh khai thac 16 cho
phan tAng duéi.

Tw trwde téi nay & mot sé mé than ham 16 viing
Quang Ninh chi yéu ap dung phuwong an (3) - Pao
|6 men theo 16 van tai ci cho phép giam mét phan
ton that than trong tru bao vé, tuy nhién chuwa giai
quyét dwoc van dé duy tri 6n dinh dwéng 16, chi phi
chong xén stra chira 16 con cao. O Trung Quéc 10
nam tré lai day da nghién clru va ap dung thanh
cobng phuong an (1) va dang tiép tuc nghién clru
ap dung phuong an (2). Co s& ly thuyét va thuc
tién clia cong nghé khai thac (KTBV) theo phuong
an (1) va (2) dwoc trinh bay chi tiét trong cac c6ng
trinh nghién ctru [2], [3], [4], [5]. Déi véi dac diém
diéu kién dia chat-ky thuat mo V10 khu Khe Cham
|, Céng ty Than Ha Long, cac tac gia da dé xuat
th(f nghiém céng nghé khai thac khong tru bao vé
v@i phwong an dao 1 dwong 16 doc via van tai 1o
chg phan tang trén va dwoc chéng gitr duy tri dé
lam 16 thdéng glo cho 16 chg phan téng duwdi
(KTBV1) trén co s& wng dung téng hop 3 giai phap
ky thuat: (1) Khoan-nd min tao bién dinh hwdng céat
da vach doc theo dudng 16 van tai; (2) Chéng 10
bang neo cap vat lieu méi va (3) Chéng ting
cwong dwong 10 trong khu virc ap lyc tya 10 che
bang vi chéng thuy lwc tai trong 1on.

1. Dac diém diéu kién dia chat-ky thuat khu
vwe lo cho

Lo cho 1-10-8 thudc via 10 khu Khe Cham I, co
chiéu day via thay déi tir 0,8+2,2 m, trung binh 1,6
m, goc dbc 16 cho tlr 910 dd. Via than cé ciu tao
via don gian. Da vach trwc tiép la 1op bdt két phan
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bb déu, cAu tao phan I&p day, ddi chd dang khéi dac
xit, chiéu day tir 2,5+8,7 m, trung binh 5,5 m. Vach
co ban la 16p cat két phan bb déu, ddi chd 1a bot két,
san két, ciu tao phan |&p day, chiéu day da vach co

ban tir 8+20 m, trung binh 14 m. D4 tru via 1& bot két
day tlr 3+4 m, phan I6p méng, d6i chd la sét than
hodc than ban. Khu vuc thiét ké va cot dia tang déc
trng dwore trinh bay trén cac hinh H.1, H.2.
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H.1. Binh db via 10 khu Khe Cham | - Khu vuc thiét ké 4p dung thir nghiém céng nghé khai thac KTBV1

Chiéu day Cét dia ting Nhamthach
14m Cat ket
5.5m Bt két
1,0m Wia than
40m Bot két

H.2. Cét dia tang da véch via 10
Tr& lwgng than sach huy dong vao khai thac
cta 16 cho 1-10-8 |la 149.556 tan va o cho 1-10-9 &

BTN cone neuiEr mo. 561 - 2020

phan tang dwéi la 110.205 tan. Trlr lwong than
sach ndm trong tru bdo vé 16 doc via theo thiét ké
ban d&u khodng 30.000 tan. Khu vuc duoc xép loai
[l vé khi mé tan va dd sau khai thac khoang 400
m. Tai 16 cho 1-10-8, hién nay Mé da dao 16 doc via
van tai dai 468 m vao dén bién gidi khu vuec, tiét
dién 16 hinh thang, dién tich dao 8,4 m2, chéng
béng neo; 16 doc théng gi6 dai 450 m, tiét dién hinh
thang, dién tich dao 7,3 m2, chéng bang neo; 16
thwong khéi diém dai 110 m, chéng g, dién tich
dao 6,4 m2 Hinh H.2 mé ta cdt dia tang dac trung
tai 10 cho I-10-8.

2. Thiét ké cdng nghé khai thac KTBV1

2.1. Hé théng khai thac va céng nghé khai thic

Theo thiét k& ky thuat da dwoc phé duyét, 10
chg 1-10-8 dwoc ap dung HTKT cdt dai theo
phwong, khau giat; cong nghé khai thac khoan né
min, 16 cho khéu hét chiéu day via, chéng bang cét
thay lwc don. Khi ap dung céng nghé KTBV1 tai 10
chg 1-10-8 thi duy tri céng nghé khai thac nhw hién
tai, trong qua trinh khai thac (rng dung cac giai
phap ky thuat nhu néu & trén dé chdng git duy tri
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16 doc via van tai |6 cho 1-10-8 lam 10 doc via thong
gi6 16 cho 1-10-9 & tang dudi.

2.1.1. Céng tac khai thac than tai Io cho

Cong tac khai thac than trong 16 cho thuwe hién
nhw hién nay & cac 16 chg' khau than bang khoan
nd min, chéng 16 bang vi chdng thuy Iwc.

2.1.2. Céng téc chéng gitr duy tri 6n dinh o doc
via van tai '

St dung phwong phap Khoan-né min tao bién
dinh hwong cét khéi d4 vach giam tai ap lwc 1én noc
lo; ddng thoi tang cudng chong gite cho 10 van tai
bang neo cap vat liéu mai co stre tai Ion. Pham vi
chdng git¥ tang cwéng tam thei cho dwéng 10 van tai

bang cot thay lyc theo cac vang |, 11, 111, hinh H.3.

Chébng gil» tam thoi & doan 16 nay chi yéu st
dung cot thay lwc+xa (ddm vach). Co 2 loai két
cau chdng gitr d& phu hop véi cac tredng hop tai
trong cua vach. Tai trong vach phu thudc vao
chiéu cao khdi da vach sap db, chiéu rong dwong
l6 chu&n bi va trong luvong thé tich khéi da vach.
Khi tai trong vach tr trung binh dén nang sé
chéng tang cwdng bang cdt thiy luc Ién céd strc
tai cao v&i xa ban dam tao thanh vi chéng (vi to
hop) - hinh H.4.a; khi vach nhe dén trung binh thi
chdng tang cwong bang cdt thiy luc don voi xa
khép - hinh H.4.b.

Doan chdng tang cudng tr wéc guong

Lo doc via théng gié -10-8

CA hay bé theo tién dé 1 cho /l
cO-0-0- = CO-0-0-0-0-0-0-
LTI II LA LA AL X LT -
CO-0 0 0-0-0_-0-0_-0.-0.-0-0-0-0.- /
e '-*-qﬁ-’&-iitﬂ‘f-zaﬂw-ﬁ (khoan nd min. chéng cot thiy lue don) ;

ISOS0-@ . CIC S ‘

’ﬁ‘ ¥ Neo cap (bd sung)

Cot thay lyc don tang cudng + Xa khép | f

l viang Il (Vung da én dinh) |_ vang Il (Vung chua én dinh, L= 150 - 200m) I_

Vang | (Gp luc tu frudc guong)

L& 6n dinh, khong
chdéng téng cuong

Lo chua 8n dinh, can
chéng téng cudng

ap luc mo gia téang. cdn
chéng tang cuong

H.3. So' db céng nghé khai thac khéng dé lai tru béo vé

H.4. Cac dang chéng tang cuwong 10 chuén bj & khu vure 0 ~ 150 - 200 m sau guong 10 cho

2.2. Cdc théng sé cia hé chiéu khoan-né min
catvdch: céng nghé duy tri 16 doc via van tai

2.2.1. Chiéu séu cét vach

Trong khai thac 16 cho diéu khién vach bang
oha hoa, chiéu cao ving sap db sau khi di chuyén

cot chéng 16 cho can dap (ng yéu cau lap day
khodng tréng khai thac; chiéu cao nay dwoc xac
dinh theo cbng thirc:

Hseam=(Hmining height-AH1-AH2)/(k-1). (1)
Trong d6: Heeam - Chiéu cao sap db da vach sau khi
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di chuyen cot chéng 16 che, M; Huining heign - Chiéu
cao khau than & gwong, m; AH, - Lvong ha vach
m; AH, - Lwong bung nén (tru), m; K - Hé s6 né
roi, 1,3~1,4.

Két qua tinh toan cho diéu kién V10 - khu virc
Khe Cham |, chiéu sau khoan cat vach la 6,5 m
Cac 16 khoan cat vach dwéng kinh 48 mm dugc
khoan bang thiét bj khoan chuyén dung véi khoang
cach hai 16 khoan dao dong trong khoang 300:700
mm, tly thuéc vao tinh chéat da vach.

2.2.2. Cong tac né min cat vach

Lwong thubc nd thuc té bd tri trong mbi 16
khoan va khodng cach gilta cac 16 khoan nap
thuéc dwec didu chinh theo két qua thi nghiém
thiec té tai hién trwdng. Thiét ké co s& ban dau moi
16 khoan nap 3,2 kg thubc va 4 kip dé& né min phan
doan, phan bd d&u hon cho lvong thudc trén toan
bd chleu dai 16 khoan. D& Iwa chon dwoc hd chiéu
khoan nd min cat vach hop ly trong cac diéu kién
mo - dla chét khac nhau, thiét ké st dung phuong
phap nd min thi nghiém tai h|en treong. Theo
phwong phap nay, dau tién sé né min mot 16 khoan
don & dwge khoan de cat vach theo thiét ké dé xac
dinh lwgng thuoc nd-hop ly va dé dai nap bua; sau
d6, thwc hién nd min thir nghiém theo doan dé
quan sat cac vét nit cla da gitra hal 16 khoan lién
ké. Néu vét it glwa hai 16 nap nd lién k& khéng
dap (ng yéu cad de tao thanh mat cat trede thi
viéc thir nghiém nd min can phai tlep tuc tién hanh
dé xac dinh dwgc hod chiéu khoan né min hop ly.
Chuwong trinh thir nghiém dé xac dinh cac théng sb
16 khoan dwoc thé hién trong hinh H.5.

Do 16 khoan nd min cét vach cé chiéu dai lon
nén thudc nd trong 16 khoan sé dugc nap phan
doan. Bé thuan lgi cho cong tac nap min va darn
bao hiéu qua giao thoa gitra cac 16 khoan, thubc nd

- PVC energy cumulative tube

Energy cumulative hole

va bua sé& dwoc nap bén trong 6ng nhwa PVC o
duéng kinh nhé hon dwong kinh 16 khoan (b6 ‘tri
thanh nhiéu doan éng ngén, dé thuan tién cho cong
tac van chuyén va nap min, nap bua). Ong PVC co
dwong kinh trong 36,5 mm, duong kinh ngoai 42
mm (duong kinh 16 khoan cét vach la 48 mm);
chiéu dai mdi doan éng 1500 mm. Trén than ong
dwoc gia cong hai hang 16 déi dién nhau, doc theo
phuwong dwong 10, cac hang 16 nay s& ndm trén
mét mat phang (hinh H.6), dé& hinh thanh dwéng
bién gi¢i gitra pham vi da vach noc 16 chuén bj va
da vach noc 16 cho khu virc can d& tai. Thube nd
st dung loai nhii twong cho mé than ham 16 cé
kich thuwdc ©32x200 mm/thoi. .

S00mm = H %
" LS khoan nd min

O &

Thir nghiém 16 khoan don

|

Thir nghiém 16 khoan khéng gan nhau
|

e e

Thir nghiém 16 khoan gén sat nhau

H.5. Thir nghiém théng sé 16 khoan

PVC energy
cumulative tube

Explosive  Drill hole

H.6. C4u triic dng PVC phuc vu nap min cho 16 khoan cét vach

Trong qua trinh thte nghiém tai hién trudng, ong
nap thudc nd dwoc 1&p dat trong 16 khoan; 16 khoan
cét vach co chiéu sau 6,5 m sé& nap 4 6ng trén moi
16, miéng cac 16 min dwoc nap day bua c6 chiéu dai 2
m (H.7). Qua trinh thir nghiém nd duoc thuc hién
theo quy céach nap thubc nhw trong Bang 1, dén khi

BN conc NGHIEP MO. S 1- 2020

dat hiéu qua nit tach gitka céc 16 khoan tét nhéat (H.8).
2.2.3. Chiéu dai cap neo va ho chiéu chéng neo cap
Chiéu dai clia cap neo xac dinh theo cong thirc:

chiéu sau cét vach (Heeam)*+2 m (chidu dai phan khoa

neo)+0,3 m (chiéu dai doan tw do). Can clr vao két

qua tinh toan thiét ké chon chiéu dai cap neo cho 10
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Bang 1. Bang quy cach I6 min cat vach thir nghiém

doc via van tai 1o chcy-l -10-8 1a 8,0 m; chiéu sau
khoan cho neo cap la 7,7 m. Chon cap neo loai

1519 sqi, duong kinh cap 21,8 mm, co 46 bén kéo | Mauthtr| Ong nap min | Cautric 5 | Chiéu dai
t6i da 504 KN: cap neo cé bd tri dang td chim. Tai no ®42 min (thé)) | bua
mdi neo cap s& l&p dat mot chi tiét lwc khang TN1 |1,5+1,5+15+1| 3+3+2+1 2m
khong ddi, dwéng kinh 68 mm (hinh H.9). TN2 |1,5+1,5+15+1| 3+2+2+1 2m
Blasting device - TN3 |1,5+1,5+1,5+1 4+3+2+1 2m
D TN4 |1,5+1,5+1,5+1| 3+3+2+2 2m
TN5 |1,541,5+41,5+1| 3+3+3+1 2m

Chon dy tng lwc clia neo cap 1a 250 KN. Bb tri
2 hang neo céap; khoang cach gilra cac neo cap
hang 1 1a 0,9 m; khoadng cach gilra cac neo cap
hang 2 1a 1,8 m.

500mm

H.8. Két qua thir nghiém né min cét vach: a - LS khoan don;

b - Dai 186 khoan sau nd; ¢ - Bé méat da vach duoc cét

Tinh toan kiém tra cac théng sb cla hd chiéu
chéng neo céap da chon truwéc & trén dé chéng gta
cudng cho 10 doc via van tai 16 cho 1-10-8 cho thay
dam bao yéu cau (H.10).

_ﬁﬁq_-ﬁﬂg @ Eﬁq 900& _@

=] I
8 H B E @

Giam tai cap 1

~

Giam tai cap 2
) Sy

497 578

H.9. Chi tiét luc khang khéng déi

" Tinh toan kiém tra dw ¢ng lwc can phai cung

L2 |
g;.' _!\_ ‘E"_‘E' __-E_ —@-1800 ﬁifﬁii ﬂ__ _E"—

cap cho mét neo cap theo cong thirc. &
F[S.YCJ_[S.hﬂ.y.(Z.La +4.%a-2° ~3.aZ.L)J @) I@ @ @
2 16.L+2.a.(L-a) ' 900[@ =C I @ E B @A

Trong d6: F - Dy (rng lwe cung cép bdi neo cap; s -
Khoang céach gilta cac hang neo cap; a - Khoang
cach gilra cac neo cap trong mét hang; hy- B cao
treo khdi da v& roi & noc 10, théng thwong chi dd
cao vach tryc tiép hodc do cao cla tang da dat
suoc 6n dinh cla noc; y - Trong lwong thé tich cla

«hi da noc; L - Chiéu réng vom cén bang tinh theo
gt dién duwdng 1O,

H.10. Mét bang 16 doc via than van tai chbng gitk phoi
hop neo va neo cap: 1 - Dai thép loai “W"; 2 - Cap NPR

CONG NGHIEP M0. 6 1-2020 [JREN)
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Cap NPR.
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Cap NPR
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H.11. St¥ dung cét thay lre don véi xa khop

2.2.4. H6 chiéu chéng tiang cuong tam thoi 10

chéng téng cuong tam thoi

doc via van tai bdng cot thay luc

Lo doc via duwoc chéng tang cwdng trong ving |
(tréc gwong 30 m) va vung |l (sau guong 16 cho
200 m) bang cét thiy lwc don DW28 va xa khop
HDJB-1200. -

Bang 2. Téng hop mét s6 chi tiéu KTKT 16 chor

Luwdi théph,”

Thanh néi-~—

71
£

jr :_

500 500 500

Can ct két qua tinh toan tai trong da vach 1én 1o
doc via va kha nang chju tai ctia cot chdng thiy I,
thiét ké bd tri 3 hang c6t chdng thay lwc don chdng
tdng cwong tai vung I, khoang cach gilra cac.cft
chéng trong mét hang 1a 1,2 m - hinh H.11 va hinh
H.12. Tai viing | cdng tac chéng gity ting cudng trudc
guwong dwoc thwe hién theo kinh nghiém la bd tri 2
hang cot thiy luc don vai xa khop.

“Thep chir U\ Tém day 200 mm

H.12, Chéng gitr héng 16 phia 16 cho
dé ngéan chdn da pha hda tran vao lo

Ne , Tén chi tiéu Ponvi | Sodd TBV | So do KTBV1
1 | Chiéu day via trung binh m 1,6 1,6
2 | Goc dbe 16 cho trung binh do 10 10
3 | Trong lwgng thé tich clia than T/ m’ 1,43 1,43
4 | Chiéu dai 16 cho trung binh m 110 125
5 | Chiéu dai theo phwong khu khai thac m 430 430
6 | Chiéu rong ludng khau m 1,2 1,2
7 | Tién d6 khai thac mét chu ky m 1,2 1,2
8 San lvgng khai thac than médt chu ky T 287 326
9 | S6 kip hoan thanh mét chu ky Kip 4 4
10 | S6 kip lam viéc mot ngay dém Kip 4 4
12 | Hé sb hoan thanh mét chu ky 0,95 0,95
11 | San lwgng khai thac 16 chg ngay dém T 273 310
13 | Séan lvgng khai thac thang T 6.825 7.750
14 | Hé sb tinh dén thoi gian chuyén dién - 1,00 1,00
15 | Céng suét 16 chy T/ndm 81.900 93.000
16 | Sé cdng nhan tryc tiép mot ngay dém nguwoi 104 120
17 | Nang suét lao déng truc tiép T/céng 2,6 2,6
18 | Chi phi thubc nd cho 1000 T than khai thac kg 191,7 191,7
19 | Chi phi kip n6é cho 1000 T than khai thac cai 958 960
20 | Chi phi chén thép cho 1000 T than khai thac kg 83 0 -
20 | Chi phi dau nhii hoa cho 1000 T than khai thac kg 1444 1445
22 | Chi phi métId chuén bi cho 1000 T than khai thac m 10 4,9
23 | Chi phi gb cho 1000T than khai thac m’ 13,3 13,3
24 | Tén that than theo cdng nghé % 16,44 6,46

m CONG NGHIEP MO. SO 1 - 2020
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Cap NPR--

Cap NPR

H.13. Tiét dién Io tai khu vurc 6n dinh sau 16 cho
(da thao d& cét thay luc)

Vang 11l 1a khu v 6n dinh cua dwong lo (tw
200 m sau guwong lo cho vé phia sau) Theo két
qua quan trdc va giam sat ap luc mo, khl dich
chuyen vach dwong 16 co gia tri nho va on dinh,
dong thoi tng suét cap neo trén vach 6n dinh, co
thé coi rang vach clia khu vuc nay da tré nén én
dinh. Khi d6 c6 thé théo cot chéng thly lyc va xa
cta vi chéng gitr tdng cwong tam thoi va chi can
gitr lai thép hinh chir U dé cho chéng gitr duy tri
nhw trong hinh.H.13.

2.3. Téng hop két qua tinh toan céc chi tiéu kinh té
ky thuét cta lo cho thiét ké thir nghiém trong Bang 2.

3. Két luan

Két qua tinh toan thiét ké ap dung thir nghiém
cdng nghé khai thac KTBV1 tai 16 chg V10 - khu
Khe Cham | Cong ty Than Ha Long da cho thay hiéu
quad kinh té-ky thuat cia phuwong an céng nghé
dwoc dé xuét: gia thanh phan xudng giam khoang
10 % so v&i hién tai; ton that than giam khoang 10
% (ttr 16,4 % xudng con 6,4 %); cong suat 6 cho
tang 14 %/nam. Hién nay cong nghé KTBV1 duoc
ap dung rong rai & hon 500 mé than & Trung Quéc
va dén nay da chéng gilr va duy tri hon 1000 km
dlrong 16 bing cac giai phap céng nghé tién tién
néu ra & trén. Chinh vi vay viéc nghién ciru ap
dung thor nghlem cac giai phap céng nghé nay phu
hop voi dac diém diéu kién dia chat—ky thuat cac
mo than ham 16 Quéang Ninh sé& giai quyét triét dé
van dé ton théat than trong cac tru bao vé, giam chi
phi chéng xén slra chira duy tri dwdng 16, mang lai
niéu qua kinh té to I&n cho cac doanh nghiép than
ham [6 vung Quang Ninh.O
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