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Céng nghé thi cong dao 16 dd hién nay ¢ cac mé ham 1o TKV chit yéu la dp dung phwong phép tach
pha ddt dd bang khoan né min. Tuy nhién, hieu qud cua cong tac khoan né min dao 1o tai cac don vi
la rat khdc nhau, nhiéu don vi ¢6 hiéu qud né min con thap chua gop phan giip néing cao toc dg dao
lo. Trong bai bdo nay, nhom tac gia s& nghién ciru, dé xuat mot s6 giai phdp ky thudt céng nghé nham
ndng cao hiéu qua khoan né min tai cac dwong 16 dé & cac mé ham 10 viing Qudang Ninh. Trong do tdp
trung hoan thién dé‘ng thoi ba van dé chinh la phuong tién, vat li¢u né min, hé chiéu né min va thiét bi

thi cong khoan no min.

1. Dat van dé

Theo ké hoach cha Tap doan Céng nghiép
Than — Khoang san Viét Nam (TKV), khéi lwong
mét |6 thi cdng hang ndm cla cac don vi san xuat
than ham 16 trong toan Tap doan kha I&n, duy tri tir
230.000+250.000 m [1]. Trong d6, khdi lwong cac
dudng 16 dao trong da chiém khoang 30%. Vi
hién trang cong nghé thi cong dao 16 da hién nay
& cac m6 ham 1o, cong nghé tach pha dat da chu
yéu 1a 4ap dung phuo’ng phap khoan né min. Tuy
nhién, hiéu qua nd min tai cac don vi |a rat khac
nhau, nhiéu don vi cé hiéu qua thap, 1am han ché
tdc do thi cong. Do d6, van dé nghién ctru st dung
cac loai vat lieu, phwong tién nd, thiét bj thi cong
va céac théng sb phu hop clia hd chiéu khoan nd
min la can thiét.

2. Hién trang cong tac khoan né min dao 16
da trong TKV

Hién trang céng tac né min dao |6 da tai cac mé
than ham 16 thudéc TKV nhuw sau:

2.1. Vat liéu né min

Hién tai nhiéu mé than ham 16 khi thi cong 16 da
thuong s dung thudc né nhi twong 16 da (NTLD),
mot sb don vi si dung thubc no nhi twong 16 than
2 (NTLT 2). Céc loai thudc nd nay cé strc cong nd
thap, han ché kha nang pha da, dac biét tai cac
guong 10 co tién d6 nd Ion, da cing. Hién nay,
Téng Cong ty Co6ng nghiép hoa chat mé da cung
&ng thube no nhi twong Io da 2 (NTLD-2) co6 kha
nang céng nd va téc dd nd 1én hon so véi NTLD.
Tuy nhién, chi sé it md dwa vao s dung loai thubc
nd nay, phan I&n 1a do gia thanh thubc nd NTLD-2
dang cao hon khodng 30% so vé&i thubc nd NTLD.
Chi tiét théng sb ky thuat cta thubc nd NTLD va
NTLD-2 xem bang 1.

2.2. Phwong tién né min

Bang 1. So sénh mét sé thong sé ky thuat cta thubc né NTLD va NTLD2

A P Loai thuéc né
TT Thong so ky thuat
NTLD NTLD2

1 | Kha n&ng sinh cong bang bom chi (cm?) 310 + 340 330 + 350
2 | D6 nén tru chi, mm =14 =15

3 | Téc dd nd, m/giay >4.100 5.000 + 300
4 | Khéi lwong riéng, glcm? 1,05+ 1,25 1,15+ 0,05
5 | Khoang cach truyén nd, cm >4 >4

6 | Kha nang chiu nuwéc, gi¢ 212 212

7 | Phwong tién kich nd Kipnbsb8 | Kipndsbd8
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3 THONG TIN KHOA HOC CONG NGHE MO

Cac md than ham 16 hién nay hién chu yéu st
dung kip vi sai dién an toan ham 16, mot s mé da
thtr nghiém s dung kip vi sai phi dién. Chi tiét
nhw sau:

a. Kip dién vi sai an toan

Day la loai kip dwoc st dung phd bién nhét
hién nay trong cac mé than ham 16 TKV. Uu diém
cta kip dién vi sai an toan 1a gia thanh thap, st
dung an toan trong méi trwérng cé khi va bui nd.
Tuy nhién, né ciing c6 kha nhiéu han ché nhu sau:

- Cong tac dau ndi phire tap, tiéu phi nhiéu thoi
gian (trung binh ttr 60 + 90 phut cho guong tiét
dién 15 +17m?); dién tr& kip khong dong déu lam
han ché kha nang vi sai; d6 bén day dan thap, dé
dirt gay hién twong min cam,

- Thoi gian vi sai kém chuén xac: Thoi gian
vi sai gira cac cap vi sai khéng du theo thiét ké
(thu’o’ng nhé hon 25ms) va githa cac k|p trong
cling cap vi sai cung khéng dong déu. E)|eu nay
anh hwéng Ién dén hiéu qua ctia cong tac nd min.

b. Kip vi sai phi dién

D& nang cao hiéu qua nd min, giai doan tlr ndm
2009+2012 mot sé md than hdm 16 TKV (Quang
Hanh, Nam M&u, Bdng Véng, Vang Danh, Hon
Gai...) da str dung kip nd vi sai phi dién (loai khéng
an toan) tai cac gwong 16 da khéng co khi va bui
nd. Két qua mang lai rat kha quan:

- Téc d6 dao 16 dat 60 + 65 m/thang, tdng 10
+ 15m/thang; Nang suét lao dong dat 0,06 + 0,08
m/ngudi.ca; Cac chi tiéu khac nhw chi phi kip né,
thudc nd trén 1 mét 16 déu gidm so véi st dung
kip dién vi sai an toan thong thwo'ng. Ngoai ra, thoi
gian d4u ndi mang nd gidm, qua dé gidm thoi gian
thi cong, tang tbc dd dao 16. Gidm duoc tr 1,0 +
3,0 triéu ddng/1 mét 1o.

- Hé sb s dung 16 min dat t&r 90-:-95%, ty 1&
da qua co <5%, ty 1é da cé c& hat 100 + 300mm
chi khoang 20-:-25%, ty 1& da cé c& hat nhé hon
100mm dat 70-:-75%. Cung véi chét lwong pha
v& dat da tét da gép phan nang cao nang suét xdc
bdc, van tai.

- Cac hién twgng nhw diet day, min cam dwoc
loai bd hoan toan, so d& dau néi mang nd don
gian, thao tac dau néi nhanh, kiém tra dé dang
bang mat thuwong, thdi gian dau néi mang nd giam
60% + 70% so v&i str dung kip dién, mirc d6 an
toan va diéu kién lam viéc cta nguwdi lao dong
dworc cai thién.

Mac du dat hiéu qua cao, song kip vi sai phi
dién van chwa dwoc ap dung rdng rai va hién nay

con rat it mé ham 16 st dung loai kip nay. Nguyén
nhan chu yéu la do (1) kip 1a loai khéng an toan
nén chi dwoc ap dung tai cac gwong 10 cé6 mirc do
xuét khi CH4 < 1,0%, khu vic duwdng 16 mubn ap
dung phai trinh hd so vé Cuc K§ thuat an toan Bo
Coéng Thuwong cho phép trién khai; (2) gia thanh
cao hon so vé&i kip vi sai dién.

2.3. Thiét bj khoan 16 min

Trong cac md ham 16 ving Quéng Ninh phan
I&n van st dung cac loai may khoan cam tay nhap
khau tir Trung Quéc véi néng suét thp nhw YT-
28, YT-29, YT-29A, ... c6 nhwoc diém la nang luc
khoan thap, diéu khién khé khan, hoat dong khéng
4n dinh, tiéng &n I&n. Cac loai may khoan nay chi
phu hep cho cac dwdng 16 dao trong trong da c6 hé
sb kién cb f<6, gwong 16 nhd. Bén canh do, mot sé
loai xe khoan thuy Iwc hién dai (Tamrock, BFRK-1,
CMJ1-14 (hinh 1); CMJ2-17, NSU 1E-1P...) cling
da dwoc dwa vao st dung thay thé cac may khoan
cam tay, nhwng s6 lwong con han ché. Tuy nhién,
viéc ap dung xe khoan da cho phép gidm trén 60%
thoi gian khoan, cai thién dwoc didu kién lam viéc
va mirc d6 nang nhoc cho ngwoi lao déng, dac
biét |a tai cac guong 10 co tlet dién Ion, da cang.

2.4. H6 chiéu khoan né min

Ho chiéu khoan nd min dwoc st dung phd bién
trong TKV hién nay chwa chu trong dén nang cao
cong tac tao bién, tao rach, dan dén hé sé st dung
16 min thap, hé sé thira tiét dién cao, ty I& nhiéu
da qua c&, vang xa Ién. Bién dao sau khi nd min
thwong khdng dam bao, nhiéu vi tri bi vwot nhidu
ra ngoai bién thiét ké gay ra hién twong réng hong,
réng ndc trong khi do lai ¢ cac vi tri chwa du kich
thwéc dan dén phai nd min hodc cén tay bién 16
lam phat sinh th&i gian, chi phi, lam gidm hiéu qua
dao lo.

2.5. banh gia chung

Céng tac khoan né min dao 16 d4 & cac md
ham 16 TKV hién nay con nhiéu han ché ca vé vat
liéu nd, thiét bi thi cong cling nhw ho chiéu nd min.
Dan dén mot sb tdn tai nhw: tién dd nd min chi t
1,0 + 1,5 14n bwéc chéng do han ché cua thiét bi
khoan; cac phuong phap tao bién, tao rach dwoc
ap dung chua triét dé; thudc nd cé strc cong nd
thap nén chét lwong tao bién chwa cao, hé sé st
dung 16 min nhd, ... Do d8, thuc té téc do dao 16
da chi dat phd bién tir 40 + 50 m/thang, ndng suét
lao ddng 0,073 + 0,082 m/coéng-ca, yéu cau nhiéu
nhan lwc phuc vu thi cong.

3. Nghién ctru dé xuat mot sé giai phap
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nang cao hiéu qua né min 16 da

Hiéu qua cla phwong phap tach pha gwong
béng khoan nd min phu thudc vao ba yéu té chinh:
vat liéu né (thubc nd, kip nd), hd chiéu khoan nd
va trang thiét bi thi cong khoan 16 min. Trén co
s& hién trang dwoc danh gia & trén, bai bao dé
xuét ap dung cac giai phap ky thuat d& nang cao
hiéu qua khoan né min dao 16 da & cac mé ham I
thudéc TKV nhu sau:

3.1. Nang cao chét lwong céng téc khoan

Trong day chuyén dao 16 s& dung khoan nd
min, mudn dat dwoc hiéu qua pha v& da hop ly,
didu quan trong dau tién la khoan chinh xac cac
16 min, déng thoi te dd thi cong ciing phu thudc
nhiéu vao téc dd khoan 16 min. D& khac phuc
nhwoc diém cla cac loai may khoan khi nén cam
tay dang st dung tai cdc md ham 16 hién nay,
dé xuét cac don vi nén dau tw cac loai xe khoan
tw hanh (xem hinh 1). Bén canh dé, s dung xe
khoan sé& cho phép khoan sau hon dé ting tién
dd nd min, cling nhw thuan lgi cho cong tac khoan
cac 16 khoan dwdng kinh Ién (75+120mm) dé tao
khodng tréng (mat thoang phu) trong cong tac dot
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Hinh 1. Xe khoan tw hanh CMJ trong méd
pha gép phan nang cao chét lwong va hiéu qua
nd min.

3.2. Ap dung cdc loai vét liéu va phwong
tién né min tién tién

- Vat liéu nd: Str dung céc loai thubc nd cé strc
coéng nd 16n dwoc phép st dung trong ham 10 (vi
du nhw thubc ndé NTLD-2).

- V& phuong tién nd: Bén canh viéc st dung
kip vi sai dién an toan nhw hién nay, trong diéu
kién cho phép nén ap dung triét dé kip vi sai phi
dién dé nang cao chat lwong kich nd cot thube
cling nhw chét lwong vi sai cia mang nd, tir do
nang cao chét lwgng nd min.

Kip vi sai phi dién 1a loai kip dwoc kich nd bang
séng truyén trong day dan nd. Day dan nd c6 céu

tao dang éng, cé d6 bén co hoc cao, loai bd dwoc
nhirng khiém khuyét ctia day kip dién. St dung
kip nd vi sai phi dién, mang & min khéng thay déi,
nhwng cach dau ndi rat don gian, mirc dd dam
bao ding yéu cau ky thuat cao, dwa vao ap dung
trong cac ma réat thuan loi. Mat khac, viéc dau néi
gitra cac kip v&i mang nd don gian, khéng phirc
tap nhw cach d4u dién theo mang song song hay
ndi tiép. Dau day kip c6 méc chiv J, khi d4u ndi chi
viéc méc méc chiv J vao day nd (xem hinh 2, hinh

DAy truyén tin hiéu
Kip vi sai phi dién
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Hinh 2. D&y né; Kip vi sai phi dién va méc chir J

Hinh 3. Mot bé ghép kip phi dién - day truyén tin
hiéu va méc chir J

3). Khi day nd bi kich nd, séng nd sé truyén qua
day dén cac kip nd.

c. Gidi phap xay dung hé chiéu khoan né min
hop ly

Cac gidi phap nang cao chét lvong cla ho
chiéu né min dwoc tap trung & hai khau chinh 1a
dot pha va tao bién, bao gém:

- Nang cao hiéu qua ddt pha bang cach tao
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mat thoang phu [4]: Mat thoang cho vong dét pha
dau tién c6 y nghia rat quan trong trong viéc béc
tach dat da & gwong 16 [3]. Xu hwéng hién nay tai
cac cong trinh ngdm dan dung, giao thong la st
dung céc 16 khoan vudng goc dwdng kinh 16n tw
76+120mm (Hinh 4) nhdm muc dich téng thém cac
mat thoang cho céc 16 khoan dét pha nap thubc
xung quanh nham tang hiéu qua va chét lwong dot
pha. Hiéu qua gian tiép sau d6 sé& cho phép tang
hiéu qua tach da cGa cac nhém 16 min nd sau do.

L6 khoan tréng ¢120

Hinh 4. L6 khoan vuéng géc duong kinh I6m
a) Dang dét pha hinh tru két hop 16 khoan tréng
duong kinh 16n; b) Miii khoan doa tao 16 tréng
Bén canh dd, viéc né min dot pha tét ciing sé cho
phép nang cao hé sb st dung 16 min.

- Nang cao chét lwong tao bién bang cach nap
min phan doan [2]: D& han ché hién twong tap
trung mét lwong Ién thude nd trong 16 khoan bién
dan dén hién twong thira tiét dién trong dao 16,
giai phap tbi wu vé kj thuat 1a st st dung cac thoi
thudc cé dwdng kinh nhé (dwdng kinh 22mm) va
nap phan doan khéng khi. Tuy nhién, do cac loai
thudc nd cho phép str dung trong mé ham 16 hién
nay chi c6 dwong kinh tir 32 + 36mm, kha nang
truyén nd <5 cm, nén dé gia tdng khoang cach nay,
dé xuét str dung phwong phap truyén nd gitra cac
thai thuéc bang day nd (ap dung cho cac duwdng
16 dao trong da c6 ham lwong CH4 <1%). Chi tiét
cach nap phan doan thdi thudc bang day né xem
hinh 5. Giai phap nay dwoc ap dung kha phd bién
va mang lai hiéu qua tao bién rat tét, gidm dang ké
hé sb thira tiét dién va tao ra dwéng bién phang
nh&n, thuan loi cho céng tac 1ap dwng vi chéng.
Déi v&i cac gwong 16 khong da diéu kién st dung
kip vi sai phi dién va day nd, dé xuat phwong phap
nap phan doan khong khi, hodc bé sung cac 16
khoan tréng trong mang 16 min bién dé gidm lwong
thudc can nap va tang chat lwong tao bién.

Thanh tre dinh vi thdi ~ Moc chir J
thuéc phan doan

Chiéu dai phan doan

e

Day nd

Kip né Thuéc né Bua min

VSPD
Hinh 5. Nap phéan doan thudc né bang day truyén
né

4. banh gia h|eu qua cua cac giai phap nang
cao hiéu qua né min dé xuét

Dé danh gia hiéu qua cla cac giai phap nang
cao hiéu qua nbé min dé xuét, bai bao tién hanh lap
thiét ké va tinh toan céc chi tiéu kinh té ky thuat né
min cho diéu kién 16 xuyén via van tai -175 khu llI-
IV Giéng Vang Danh - Céng ty Than Vang Danh.
Diéu kién dia chat ky thuat mé dwong 16 nhw sau:
dién tich tiét dién dao 17,9 m2, chéng bang vi thép,
vi neo; thi cong cac tap da bot két, cat két, cudi
két, do kién cb f = 4 + 10; khu vuc thi cong dwéong
16 khéng ¢6 khi va bui né, it chiu anh huwéng cta
nwéc. Mot sd thong sé co ban clia cong tac khoan
nd min nhw sau: Thiét bi khoan: st dung xe khoan
thay lwc CMJ-14; Vat lieu va phwong tién nd: st
dung thuéc ndé NTLD-2. Kich nb béng kip vi sai phi
dién va day nd; Ho chiéu nd min: dbi véi nhém 16
tao rach, st dung 16 khoan tréng tao mét thoang
phu (03 16 dwérng kinh 76 + 120mm), 16 min bién
dwoc nap phan doan (khodng cach gilra cac thoi
thudc 1a 30 cm), s&v dung day nd dé truyén nd gitra
cac thai thudc. Chi tiét hod chiéu khoan nd min xem
hinh 6.

Két qua tinh toan cho thay, ap dung cac giai
phap dé xuét sé& cho phép tang tién d6 né min, he
s6 str dung 16 min, gidm chi phi mét khoan, kip no,
tlr d6 ting tbc d6 dao 16 (tr 63 1én 75 m/thang, tang
19%) va néng suét lao dong (tr 0,146 1én 0,167 m/
cong, tang 14,4%). Cling v&i do, gia thanh dao 16
cling giam tr 28.350.051 ddng/m theo ho chiéu nd
min md dang ap dung xubng 26.926.708 déng/m,
twong (rng gidm 1.423.343 dong (5,0%). Chi tiét
thé hién trong bang 2, hinh 7.

4. Két luan

Cong tac nghién cru nang cao hiéu qua khoan
nd min l& mét trong nhirng gidi phap, huéng di can
thiét d& nang cao téc do thi cong dao 16 da. Cac
giai phap dé xuét trong bai bao la phu hop, kha thi
véi didu kién cac md than hdm 16 ctia TKV. Ddng
thoi, két qua tinh toan trong diéu kién dwdng 16 cu
thé clia Cong ty CP than Vang Danh — Vinacomin
da cho thay cac chi tiéu kha quan vé cac mat ky
thuat, kinh t&, an toan. Nhirng két qua nghién ciru
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Hinh 6. H6 chiéu khoan né min diéu chinh tai 16 xuyén via véan tai -175 khu Ill-IV Giéng Vang Danh

Bang 2. So sénh hiéu qué khoan né min ctia hé chiéu ci va hd chiéu maéi

TT Cac chi tiéu khoan né Pon vi HO chieu cd | Ho chieu ge
cua mo xuat

1 | Hé sb kién cb cha dat da (f) - 6+8 6+8
2 | Dién tich tiét dién dao (S,) m? 17,9 17,9
3 | Chiéu sau |6 min trung binh m 1,6 2,3
4 | Tién dd nd min 1 chu ky m 1,4 2.1
5 | Hé sb st dung 16 min - 0,88 0,91
6 | Sé lwong 16 khoan cho 1 chu ky 16 83 71
7 | Sé lwong 16 khoan nap thudc 1 chu ky 16 83 71
8 |S6 lwong 16 khoan khéng nap thuéc 1 chu ky 16 0 3

9 | S& mét khoan cho 1 chu ky dao m 134,6 170,8
10 | S6 mét khoan cho 1 m 16 m/m 96,14 81,3
11 | Chi phi day né cho 1 chu ky m 0 37,2
12 | Chi phi day nd cho 1 m 16 m/m 0 17,71
13 | Lwong thuéc né cho 1 chu ky dao kg 43,35 64,4
17 | S6 kip nd vi sai cho 1 chu ky dao kip 83 71
15 | Chi phi thuéc nd cho 1 mét 16 dao kg/m 30,96 30,76
16 | Chi phi kip né cho 1 mét 16 dao kip/m 59,3 33,81
17 | Nang suét lao déng m/céng 0,146 0,167
18 | Téc d6 dao 16 1 thang m/thang 63 75
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25000 - 28.350 ~30.000 dung tal cac mo than hém [0 TKV.

2 —= Tai ligu tham kh3o:

20.000 | 18.973 Vatliew, 15909 25000 [1]. Béo céo Xay dung dinh huéng phét trién &p
L 20.000 dung cbéng nghé co gioi hoa ‘déo 16 giai doan nédm
2020-2025 tai cac mé than ham o TKV, Vién Khoa
hoc Cong nghé Mo, Ha No6i — 2020.

[2]. Nguyén Van Buéc, V6 Trong Hung. Céng
nghé xay dwng cong trinh ngdm. T.1: Thi céng 10
- 5.000 bang, 16 nghiéng va hdm tram trong md. Nha xuét
Lo ban Giao théng van tai - 1997.

Gid thanh ho chidu dé xudt  H chidu ciia mé _[3]- Nhir Van Bach. Néang cao hiéu qua pha v&
Hinh 7. Biéu dé chénh léch gia thanh theo hd dé( da bang khoan né min trong khai thac mé. Nha
chiéu diéu chinh va theo phwong an ctia mé xuat ban Giao théng van tai — 2005. )

bwéc dau nay sé la tién dé cho viéc ap dung thie [4]. Bo Nhw Trang, Giao trinh cong tinh ngam

nghiém vao thuc t& san xuét, ttr d6 danh gia hieu Fhan Il NXB Quén doi nhan dan, 2002.
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Research on improving the efficiency of blasting and excavating quarries at
underground coal mines under TKV

MSec. Dinh Van Cuong, MSc. Phi Van Long, Eng. Nguyen Van Thanh, Eng. Duong Ba Canh
Vinacomin-Institute of Mining Science and Technology

Abstract:

The current construction and excavation technology at underground mines of Vinacomin is mainly
applying the method of rock separation by drilling and blasting. However, the efficiency of blasting
and blasting work at the units is very different, many units have low blasting efficiency, which has not
contributed to improving the excavation speed. In this article, the authors will research and propose a
number of technical and technological solutions to improve the efficiency of blasting at rock roadways
in underground mines in Quang Ninh, which focus on the completion of three main issues at the same
time are vehicles, blasting materials, blasting passports and drilling - blasting equipment.
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