Nghién citu &

NGUYEN CAO KHAI - VU PUC NGHIA - VO THAI TIEN DUNG — NGUYEN XUAN LUONG

Trong diéu kién cac mé khai thac than ham |6 ctia Viét Nam phai tang san lugng va quy mé khai thac (theo
Chién lugc phét trién nganh than thi ngoai viéc tang san luong khai thac chung, nganh than phai gidm san
lugng khai thac tir cdc mo 16 thién) nham dap tng ké hoach phat trién nganh than clia nuéc nha [1]. Viéc tang
san lugng va quy mo khai thac gap phai van dé hét stic khé khan, d6 1a cong tac chudn bi dién khai thac, do
cong tac dao 16 chuan bi khéng kip thai dap tng tién d6 mé réng. Viéc ing dung khoa hoc ky thuat, cu thé
Ia 4p dung c6ng nghé thiét bi tién tién vao khau thi cong dudng 16 chuén bi con qué han ché. Trong d6 phai
ké dén viéc thi cong cac thugng, hién nay cdng nghé thi cdng dao 16 thuong & cdc mé than ham 16 van la tha
c6ng “khoan né min’, van chuyén than va dat da badang mang cao hodc méng trugt, dudng 16 thugng ducc
chéng gitt chd yéu la bang céc vi sat, do vay téc d6 dao 10 cling nhu ndng suat lao déng con thap khong dap
Ung tién dé tang san lugng va quy mé khai thac nhu hién nay. Dac biét véi cong nghé thi cong khoan né min
ngudi lao dong phai lam viéc rat vat va trong diéu kién mai trudng khic nghiét va kém an toan. G day, bai bao
da nghién ctiiu mot loai cong nghé tién tién da dugc ap dung & nhiéu nudc trén thé gidi va cho két qua rat
kha quan trong linh vuc mé ham [6 va xay dung céng trinh ngam. Véi phuang phap nghién ctu tinh nang ky
thuat cda loai day chuyén thiét bi may khoan doa mé rong thi céng dao dudng 16 thugng déc, trong diéu kién
thuc té clia cdc mé than ham 16 viing Quang Ninh, ching t6i da nhan dinh viéc ap dung day chuyén thiét bi
may khoan doa mé& rong thi cong dao cac dudng 16 thugng déc trong than sé cho hiéu qua cao, dap ting dugc
muc tiéu ctia nganh than hién nay va trong giai doan nhiing nam téi la tang téc d6 thi cong dao 16 thuong, cai
thién diéu kién lam viéc ctia ngudi lao déng, dac biét la nang cao va dam bao an toan khi thi cong 16 thugng.

Tu khéa: Co gidi hod 10 thugng; mdy khoan doa; khoan mé rgng 1o thuong; céng nghé co gidi hod dao [o.

Phuong phap thi cdng dao 16 thugng bang t6 hgp may
khoan doa da dugc nghién ctu va 4p dung vao thuc té san
xuat tai cac mo khai thac ham [0 trén thé gidi tur nhiing
nam 1930, nhu tai: Nga, Ukraina, My, Ba Lan, Trung Quéc...
[7,8]. Ban chat clia cdng nghé nay la sit dung co cau khoan
ct ctia mii khoan d€ dao va mé rong 16 khoan tao thanh
16 thugng thay thé cho phuong phéap dao 16 bang khoan
né min truyén théng. Quy trinh thi céng cda cdng nghé
nay bao goém hai giai doan: Giai doan I: thuc hién khoan 16
khoan dinh hudng doc theo tim cuda 16 thugng; giai doan
II: thuc hién I3p dat co cdu cat co kich thudc 16n tai dau mai
khoan va khoan doa md réng tiét dién 16 khoan dén kich
thuéc theo yéu cau thiét ké.

Céng nghé dao 16 thugng déc trong than sir dung may
khoan dudng kinh 16n budc dau da dugc nghién ciu ap
dung trong cac sa d6 hé théng khai thac bang dan chéng
cing va hé théng khai thac 16 doc via phan tang da cho
nhing két qua nhat dinh. Trudc day, vao ndm 1985, may

khoan dudng kinh 16n BGA-2M (do Lién X6 san xuat) da
dugc ap dung th nghiém trong cong nghé khai thac Io
doc via phan tang tai m6 than Mong Duong [5], hodc cong
trinh nghién ctu th& nghiém céng nghé khai thac 16 doc
via phan tang, s&t dung may khoan dudng kinh I6n cho
via 7B va via 5 khu Déng Vang Danh - Cong ty than Déng
Vong - Cong ty than Uong Bi vao ndm 2006 [4]. Theo cdng
nghé nay, mdy khoan sé thuc hién khoan cac 16 khoan
dudng kinh 16n, chiéu dai khodng 30m tir 10 phan tang
trung gian 1én 10 doc via thong gié va tu 16 doc via van
tai lén 16 phan tang trung gian. Cac 16 khoan nay dugc s
dung véi muc dich van tai than trong giai doan dao 16 doc
via phén tang. Trong giai doan khai thac, ching dugc mé
rong tiét dién dén gidi han cta chiéu day via bang phuong
phap khoan né min dé tao 16 thugng cat. K&t qua ap dung
cho thay, sir dung may khoan dudng kinh I6n da gop phan
ddy nhanh t6c dé dao 16 chudn bi dap ing yéu cau cong
tac khai thac. May khoan dudng kinh I6n lam viéc t6t, kha
gon nhe, di chuyén dé dang, phu hop véi diéu kien mé
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ham 16 vung Quang Ninh [6]. Uu diém ctia cdng nghé s
dung may khoan doa dao [6 thugng trong cdc mo than
dugc thé hién tinh uu viét & cac khau théng gio, van tai, di
lai, an toan va méi trudng lam viéc. Trudc day, tai mot s6
mo trén thé gidi s dung phuang an két hop gilra khoan
sau d6 né min md rong 1o thugng dén tiét dién yéu cau
(6 thugng phuc vu van tai than, van tai vat liéu va lam 1o
théng gid). Tuy nhién, viéc van tai than qua cac 16 thugng
nay bang phuong phap tu chdy gép nhiéu kho khan do
than bi treo. Thai gian dé thuc hién xt ly tic than trén cac
16 thugng nay thudng chiém dén 9% téng thai gian lam
viéc. Viéc thi céng dao dusng 16 thugng bang phuong
phap khoan né min, do ngusi céng nhan lao déng truc
ti€p trong 16 thuong d6c khu khai thac, thi sy hién dién ca
nguai cong nhan trong khu vuc lam viéc sé bi anh huéng
truc ti€p nhiing bat lgi vé diéu kién lam viéc va vé sinh lao
déng (cdng viéc khéng thuan tién, bui ban, nhiém khi...),
mat khac cling tiém an nhiéu rui do an toan. Viéc 4p dung
céng nghé thiét bi may khoan doa dé thi cdng dao dudng
16 thugng doc sé sé gidi quyét co ban dugc cac bat lgi so
véi phudng phap dao 16 thugng bang khoan né min. Kinh
nghiém van hanh may khoan & Kuzbass cho thay, khi lya
chon thiét bi khoan doa thi dé tién lgi nhat la phai uu tién
Iua chon cac loai thiét bi khoan nhé gon va mii khoan gon
nhe, vi du nhu loai thiét bi khoan kiéu LES-5 va BGA-2Y.
Trong trudng hap khoan dao 16 thuong dé van tai thi can
Iua chon mai khoan doa cé kich thuéc vira van véi tiét dién
mat cat cla 16 thugng thiét ké cling sé cho hiéu qua cao.
Trudng hop dao 16 thugng c6 hinh dang tiét dién la hinh
thang thi viéc thiéu thiét bi dé gia cong 16 khoan thanh
16 thugng c6 tiét dién hinh thang (hay hinh dang khéng
phai la hinh tron), hoac thi€u mii khoan c6 dudng kinh
I6n khéac nhau cling nhu thiéu cac cong cu pha hay dat da
va than sé gay kho khan phuc tap khi mo cé nhiéu via c6
chiéu day va diéu kién dia chat khac nhau, dan dén anh
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Hinh 1. Céc so dé khoan 16 thugng déc khi thuc
hién véi cac loai may khoan khac nhau

a-khoan doa tir dudi 1én; b-khoan doa tif trén xudng;
c-hanh trinh khoan ngudc; d-hanh trinh khoan thuan
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huéng t6i kha nang va hiéu qua lam viéc cla may khoan
doa khi dao cac dudng [0 thugng.

Su phat trién clia cac ca s& khoa hoc va thuc tién dé
tao ra mét thiét bi cdng nghé va mét phuang phap co gidi
hoa dé thi cong khoan doa dudng 16 thugng déc véi hinh
dang va tiét dién mat cat ngang khac nhau theo yéu cau
la mot van dé cap bach. Tuy nhién, muc dich cta bai bao
la xay dung co s& khoa hoc va thuc tién cho viéc lya chon
day chuyén thiét bi khoan phuc vu dao 16 thugng déc tai
cac via than trong khu khai thac.

Hién nay, & cdc mé than ham 16 khi dao 16 thugng bang
céng nghé khoan né min gap phai nhiing kho khan co ban
nhu: Tién do dao 16 va nang suat lao déng thap; diéu kién
thoéng gié, van tai, di lai kho khan; diéu kién an toan va
moi trudng thap. Chinh vi vay, viéc nghién ctu va dau tu
thiét bi cdng nghé mdi tién tién vao linh vuc dao 16 xay
dung néi chung va dao cac dudng 10 thugng nai riéng la
rat cap thiét. Dac biét la trong di€u kién hién nay khi cac
mo phai mé rong dién khai thac dé ting san lugng, thiéu
nhan céng lao déng, ngoai ra viéc dau tu cong nghé tién
tién trong thi cong dao 16 thugng sé bat kip va dong bo
dugc vai viéc dau tu cdng nghé tién tién trong khau khai
thac & cac o cho.

Coéng nghé dao 16 thugng d6c bang may khoan doa
duong kinh I6n da dugc nghién ctu va ap dung vao trong
nganh mé & trén thé gidi ti nhirmg nam 1930 cla thé ky
trugc. Sau nhiéu thay ddi, céng nghé hién nay da dugc cai
tién véi cac kiéu s d6 khoan khac nhau [2,3]. M6t s6 sa d6
khoan dugc thé hién trong cac hinh: 1,2, 3,4 va 5.

Cac 16 thugng dugc dao bang may khoan doa thudng
nham cac muc dich giai quyét cac khau nhu: van tai, thong
gio, 1ap dat dudng 6ng, dudng dién. Viéc lua chon day
chuyén thiét bi khoan phai phu hop véi diéu kién dia chat

Hinh 2. Céng nghé khoan doa Ién trén (may khoan
dat muc thap):
a-c6 16 dinh huéng; b-khéng c6 16 dinh huéng



Hinh 4. K&t cdu mdy va md hinh khoan ctia mdy
khoan Strela-77

ky thuat mo clia cac mo than ham 16 vung Quang Ninh,
cling nhu dap Ung cac tiéu chi vé cong nghé, ky thuat van
hanh, diéu kién moéi trudng va an toan lao déng.

Khi 4p dung tai cdc mé than vung Kuzbass cta Nga,
mot 16 khoan c6 dudng kinh 500 mm dugc ma rong thanh
mét 16 thugng c6 dién tich I6n véi bd phan doa ngugc
lap dat trén can khoan. Tinh hitu dung cua 16 khoan nay
dugc xac dinh bang tham sé "do6 thdng" va su 6n dinh cla
thanh 16 khoan. Cac van dé phat sinh trong viéc hiéu chinh
16 khoan dé trg thanh 16 thugng cling sé lam tang dang
ké vao chi phi thi cong |16 thugng. Hién nay, c6 nhiéu tiéu
chi @& xem xét lya chon mét day chuyén céng nghé dao
16 thugng véi may khoan doa dudng kinh 16n. Ba yéu t6
chinh phai ké dén nhu:

- Yéu t6 vé chi phi;

- Yéu t6 vé ky thuat va toc do dao 19o;

-Y&u t6 vé an toan;

Can luu y rang viéc xac dinh va lua chon day chuyén
may khoan doa phai dugc xem xét dua trén lap luan khoa
hoc. Khi lya chon céng nghé, can tinh dén tiéu chi nhu:
pham vi 4p dung, tinh théng dung, d6 bén thiét bi, diéu
kién thich Ung ky thuat - kha nang ti€p can va sr dung
c6ng nghé, chi phi dau tu... dé ddm bdo mang lai hiéu qua
dau tu cho cdc mé than.

Viéc st dung mét cong cu khoan doa dao 16 thugng

Nghién ctu &

Hinh 5. M6 hinh c6ng nghé khoan doa ngudc 1én
trén khi dao 16 déc (may khoan & miic thdp)

khéng han 1a da dap ung dugc cong nghé. Vi du, mot 16
khoan dugc thuc hién trén via than déc tir muic van tai lén
muc théng gié, nhung chua han da di dang huéng va téi
duang diém du dinh. Nghia 1a né khéng dap Ung tiéu chi
“hudng” clia 16 thugng can thuc hién.

D6 thdng clia céng trinh (16) khoan dugc dic trung
b&i d6 léch truc cta can khoan so véi truc chiéu cda 16
thuong, diéu nay la do d6 léch cta n6 béi anh hudng cua
khe nat hay su khong dong nhat cla cac I16p da xen ké
ma mii khoan dao qua. Hodc tir su uén cong clia phan
than ctia can khoan do tac dung clia cac luc phap tuyén
phat sinh trong qua trinh hoat déng cla thiét bi doa ma
rong 16 khoan. Cé thé gidm goc léch cla 16 thuong can
thi cong bang cach chon hinh dang mat cat hop ly. Cac
thoéng s6 vé chiéu dai va do cling ctia dau mai khoan dugc
xac dinh tu cac nghién ctu phan tich va thuc nghiém. Sy
phu thudc cta lyc lam léch hudng thi cdng chi yéu do co
cdu doa mé& rong cua thiét bi nay. Téng dnh hudng ctia cac
thong s6 chinh dén hiéu suat khoan dugc udc tinh bang
cac phuaong trinh c6 cing méi tuong quan.

3. NGHIEN cUU PONG BO DAY CHUYEN THIET
BI KHOAN

3.1. Céng nghé dao 16 thugng déc

Theo t6ng hop kinh nghiém &p dung céng nghé dao 16
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thugng doc tai Viét Nam va trén thé gidi, ¢ hai phuong an
céng nghé c6 thé ap dung trong dao 16 thugng déc:

3.1.1. Phuong phdp khoan 16 khoan dudng kinh Ién
thay thé 16 thuong déc

Phuong phap nay ép dung trong cac so dé cong nghé
khai thac 16 doc via phan tang, so d6 cdng nghé khai thac
st dung dan chéng cting. Ban chat ctia phuong phap nay
la st dung cac 16 khoan dudng kinh 16n lam nhiém vu van
tai than ti trén xuéng va théng gid, thay thé cho cac 16
thugng déc c6 chic nang tuong tu trong qua trinh khai
thac. Chiéu dai 16 khoan duong kinh 16n theo phuong
phéap nay thudng ngan, géc déc 6n dinh nén céc yéu t6
¢ d6 bién déng nhu chiéu day, goc déc khong anh hudng
nhiéu dén cong nghé. Cac yéu t6 anh hudng Ién dén cong
tac khoan gom chiéu day va doé ciing 16p da kep, luu lugng
nudc thodt ra trong qua trinh khoan.

+ Uu diém: Bon gian, thi cong nhanh, gia thanh thap,
muic d6 co gidi hda cao, chi phi vé nhan céng, vat liéu thap,
an toan.

+ Nhugc diém: Trong qua trinh st dung, chi c6 chuc
nang théng gio, van tai ti trén xuéng dudi, khdng thé lam
I6i di lai, van tai vat liéu hodc I8i thoat hiém.

3.1.2. Phuong phdp dao mé réng 16 khoan dudng
kinh Ion

Phuong phap nay vé co ban c6 thé 4p dung véi tat ca
cac 16 thugng, tly thudc vao géc ddc, chiéu dai 16 thugng
ma c6 thiét bi may khoan va cong nghé dao 16 phu hop.
Ban chat ctia phuong &n nay la thuc hién khoan trudc céc
16 khoan dudng kinh 16n, sau d6 tién hanh dao mé rong 16
khoan va chéng gitt nhu binh thudng, huéng dao 16 c6 thé
thuc hién tir trén xuéng hodac tir duéi lén. L6 khoan dudng
kinh 16n ngoai chuc nang thong gid, tuy thudc vao huéng
dao 10 ma con ¢6 cac chiic nang khéc trong qua trinh thi
cong.

+ Uu diém: C6 thé ap dung rong rai véi tat ca cac 1o
thuong doc, trong qua trinh dao 16 doc via st dung so
d6 thong gidé chung, loai bd hoan toan thong gié cuc bé.
Trong trudng hop dao 16 ti dudi 1én, c6 thé van chuyén
vat liéu tur trén xudng bang cach sir dung tai két hgp thiét
bi dat trong 16 khoan. Trudng hgp dao 10 tir trén xuéng, 16
khoan dudng kinh 16n cé tac dung ti than (da) dao 16 va
thoat nuéc guang. Nha 16 khoan dudng kinh 16n s8n c6
nén cé thé gidm khéi lugng 16 min tao rach trong trudng
hop dao 16 bang khoan né min hodc thuan tién cho viéc
st dung bua chén dé tao tiét dién va hinh dang dudng 1o
thuong.

+ Nhugc diém: Yéu cau cao vé dd én dinh clia géc d6c
via, dé xay ra tinh trang léch hudng khi khoan cac 16 khoan
dai. Kém linh hoat, khéng diéu chinh dugc huéng 16 trong
qua trinh thi cong, dé bi mat |6 khoan trong diéu kién than
mém yéu.

TU nhing phan tich trén, c6 thé thay phuong phap
dao 16 mé rong 16 khoan dudng kinh 16n dugc dp dung
khi dao 16 thuong véi cac muc dich st dung nhu: Van tai
hodc thong gid hay di lai, dudng 16 thuong cho nhiéu cong
dung hon. Con phuang phap khoan 16 khoan dudng kinh
I6n thay thé [o thugng d6c chi st dung véi muc dich van
tai hoac thong gib. Vi vay, thiét ké chon céng nghé dao
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16 thuong d6c theo phuang phap dao maé réng 16 khoan
duang kinh I6n, day la giai phap phu hop véi yéu cau cap
béach hién nay & cdc mo than ham 16 viing Quang Ninh va
la huéng phat trién tucng lai cla cdng nghé dao 16 thuong
déc.

3.2. Céng nghé thiét bi va cong nghé khoan

Trén co sG thanh céng ap dung day chuyén céng nghé
khoan véi nhitng uu viét cla loai choong khoan doa va
hudng khoan doa khi mé& rong la tur dudi 1én tai mot s6 mo
than & Trung Quéc cho thay tién do dao 16 tang tSi 40%,
nang suat lao déng va muic d6 dam bao an toan cao; cling
nhu phan tich tinh nang van hanh cia may khoan dudng
kinh 16n da ap dung tai mét s6 mo & Viét Nam (khoan
ngugc tu dudi lén trén) cho thdy nhiing nhugc diém vé
an toan, moi trudng lam viéc, kha nang tang nang suat va
thai gian gian doan hoat dong cda thiét bi (do phéi khoan
dé dang roi vao may khoan). Tl d6, chuing téi lua chon loai
day chuyén thiét bi khoan véi tinh nang khoan theo hai
giai doan co ban gém:

- Giai dogn 1: Khoan 16 khoa hoa tiéu véi dudng kinh
50 + 100mm theo huéng tu trén xuéng dudi (tir 16 doc via
théng gié xudng 16 doc via van tai);

- Giai doan 2: Lap dat co cau doa vao can khoan trén 16
doc via van tai va doa ma réng 16 thugng tu dudi lén (tU 16
doc via van tai lén 16 doc via thong gid).

Viéc lua chon phuong an nay dép ung tiéu chi nang
cao an toan trong qua trinh thi céng, l1dy phoi khoan va
khong bé tri ngudi dudi vi tri thi cong (may khoan hoat
dong trén 16 doc via théng gid).

Dé tao dugc 16 thugng thi sau khi st dung may khoan
doa dé mé& réng 16 khoan, ta tién hanh ma réng 16 khoan
mot 1an nira dé tao tiét dién hinh dang clia 16 thugng bang
khoan né min, déng thai tién hanh chéng gitr 16 thugng.

Vé phuong an thi céng va chéng gitr 16 thugng sau khi
dao, c6 hai phuong an thi cong: Phuong an 1 la thi cong
ma& réng 16 khoan doa dé tao 1o thugng va chéng gil
theo hudng tur trén 16 doc via thong gié xuéng 16 van tai;
Phuong an hai 2 la thi cdng mé rong 16 khoan doa dé tao
16 thugng va chdng gilt theo hudng ti dudi |6 van tai di
Ién 16 doc via théng gié. Panh gia uu nhugc diém cua hai
phuong an nay nhu sau:

- Phuong dn thirnhdt: M& rong 16 khoan dé tao tiét dién
hinh dang cua 16 thugng bang khoan né min, va chéng
gilt 16 thugng theo hudng dich chuyén ti phia trén xuéng
(tl phia dudng 16 doc via théng gié hudng xudng phi dudi
dudng 10 doc via van tai).

*Uu diém:

+ Cong tac chdng gitt vi chéng thuan Igi, han ché hién
tugng 16 guong gdy anh hudng téi cong tac chéng gil
thugng.

+ Trong qua trinh thi céng dao 16 thugng khéng phai
lam vach ngan do tuyén van tai than va tuyén van chuyén
vat liéu khac nhau: van tai than tai diém guong mé réng
xuéng |6 doc via van tai qua 16 khoan doa; Con van tai vat
liéu dugc van chuyén trong khéng gian 16 thugng tur trén
16 doc via théng gié xuéng diém guong mé réng dé chéng
gir 16 thuong.



*Nhugc diém: Do huéng thi cdng dao chéng 16 thugng
ngugc véi huédng théng gioé nén trong qua trinh thi cong
sé bi anh huéng cla bui.

- Phuong dn thi hai: M& rong 16 khoan dé tao tiét dién
hinh dang cda 16 thugng bang khoan né min, va chéng
gilr 16 thugng theo huéng dich chuyén tir phia dudi [én (tu
phia duong 16 doc via van tai hudng Ién phi tran ducng 16
doc via thong gid).

* Uu diém: Do hudng thi céng dao chéng 16 thugng
cung chiéu véi hudng théng gié nén trong qua trinh thi
céng han ché bat dugce su anh hudng cla bui.

* Nhugc diém: + Cong tac chéng gilr vi chéng gap
nhiéu kho khan, rat dé xay ra cac hién tugng nhu: |6 guong,
réng noc gay anh hudng téi cong tac chéng gitt thugng.

+Trong qua trinh thi cong dao 10 thugng phai lam vach
ngan do tuyén van tai than va tuyén van chuyén vat liéu,
di lai trén cling & trong khéng gian dudng 16 thugng: Van
tai than tai diém guang mé rong xudng 16 doc via van tai &
trong khéng gian 16 thugng; Van tai vat liéu va di lai cling
& trong khong gian 16 thugng va tu dudi [0 doc via van tai
Ién diém guong mé& rong dé chéng gili 16 thugng.

TU nhiing uu va nhugc diém cla hai phuong an trén,
chuing téi thiét ké Iua chon thi cong ma rong 16 khoan va
chéng giir tao 16 thugng bang khoan né min theo huéng
tUr trén xudng (ti phia dudng 16 théng gié xuéng phia
dudng 16 van tai). G day, ching toi cling dua ra dinh huéng
chon céng nghé va thiét bi khoan nhu sau:

3.2.1. Budng kinh 16 khoan

Viéc lua chon dudng kinh 16 khoan phu hgp diéu kién
mo la mot nhan té rat quan trong dam bao hiéu qua hoat
déng vé mat ky thudt ca may khoan. Budng kinh 16
khoan dugc Iya chon trén co s& cac yéu té sau:

- Dién tich tiét dién guong |16 dao, tuy thudc tiét dién
dudng 16 dao dé lua chon dudng kinh 16 khoan phu hgp
dam bao thuan Igi cho cong tac khoan nd min mé& rong
dén tiét dién can thiét;

- D06 cling than khu vuc dudng 16 dao qua, truong hop
than ciing cho phép khoan cac 16 khoan c6 duéng kinh
I6n han. Ngugc lai khi than mém yéu can xem xét lua chon
dudng kinh 16 khoan hop ly dam bao giir 16 khoan én dinh
trong qua trinh s dung;

- Cau tao via than: Khi via cau tao phan I6p moéng, trong
via than ch(fa cdc mat trugt (mat phan 16p) nhdn bong dé
gay tut |6 thanh 16 khoan sau khi khoan vi vay khéng cho
phép khoan céc 16 khoan c6 dudng kinh I6n. Ngugc lai via
cdu tao déng nhat, phan I6p day cho c6 thé ting dudng
kinh 16 khoan ma van dam bdo gil 6n dinh thanh 16 khoan
sau khi khoan.

Vi du: Gia dinh véi diéu kién via 6 cla moé than Mao Khé
c6 dé kién c6 chathan f= 1+ 2, via ciu tao tuang déi dong
nhat, phan I6p day, dé thi cong dudng 16 thugng vdi tiét
dién 4,5 m2, thi hop ly nhat la thiét ké chon dudng kinh 16
khoan ©500 dé ap dung nham dam béo kha ning gilt 6n
dinh 16 khoan sau khi khoan. Tuy nhién, trong qua trinh
ap dung, tuy thudc kha nang gitr 6n dinh thanh 16 khoan,
hiéu qua cong tac thong gio, van tai qua 16 khoan c6 thé
xem xét mé& rong 16 khoan dén dudng kinh 1é6n hon (©850)
nham dam bao coéng tac thi cong dudng 16 thuan lgi nhat.
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3.2.2. Huéng va goc nghiéng 16 khoan

Viéc cho hudng va xac dinh géc nghiéng 16 khoan
dudng kinh 16n phu thudc chinh vao goc déc cla via.
Cong tac xac dinh goc nghiéng 16 khoan dugc tién hanh
nhu sau:

- Nghién clu va cap nhat chinh xéac diéu kién dia chat
- ky thuat via tai vi tri du ki€n mé& 16 khoan: trac doc thanh
I6 doc via phan tang trén (vi tri dat may khoan); trac doc
thanh 16 doc via phan tang dudi (vi tri du kién diém buc
16 khoan), mat cat dia chat tai khu vuc gan nhat véi vi tri
khoan.

-Tu cac tai liéu dia chat da cap nhat, xac dinh chinh xac
gbc déc, chiéu day via, cau tao via (s6 I6p kep, chiéu day
cac I6p da kep). Tién hanh xdy dung mat cat via than tai vi
tri khoan vai ty 1& phu hgp (cac ty |é clia mat cat via than
6 thé theo cac ty 1é&: 1/500, 1/200 hodc ty 1& 16n hon tuy
theo yéu cau cu thé).

-Trén co s& mat cat dung dugc, ti€n hanh xac dinh vi tri
16 khoan theo du kién, tir d6 cho hudng va goc khoan khi
thi cong va géc nghiéng 16 khoan.

3.2.3. Chiéu dai 16 khoan

Dé xac dinh dugc chiéu dai 16 khoan, ta st dung cong
thic tinh sau:

Hy h, . hy, (@)
S o

Trong dé:

h, - Chiéu cao ding ctia phéan tang;

h,, - Chiéu cao 16 doc via;

a - Géc déc 16 thugng.

Nhu vay, chiéu dai 16 khoan phu thudc chinh vao viéc
phan dinh tang khai thac cta khu thiét ké.

3.2.4. Thiét bi mdy khoan

Trén co s& nghién ctu déc tinh ky thuat cGa cac thiét bi
may khoan doa, chiing t6i dé xuat mét sé loai may khoan
dudng kinh 16n c6 thé dugc 4p dung trong cong nghé dao
16 thugng déc & caéc mé than ham 6 nhu trong bang 1.

Khi lya chon thiét bi may khoan can phai luu y dén yéu
t6 diéu kién via than dé chon loai thiét bi phu hop nhat.
Can clrtheo cong nghé dao 16 thugng déc & cdc mo cu thé
ta c6 thé Iua chon loai may khoan c6 dac tinh ky thuat phu
hop dé ap dung.

Vi du v6i cac loai hinh 16 thugng déc tai Cong ty than
Mao Khé, c6 thé thdy loai may khoan phu hgp la loai c6
g6c dbc lam viéc trén 450, may khoan can cé chiéu sau 16
khoan 16n dé c6 thé ap dung trong dao 16 thugng hodc 16
thugng khai diém dé tao 16 chg. May khoan sé dugc lua
chon di cing véi nhiéu loai choong cé nhiéu dudng kinh
khoan tir ®500 + 1100 dé phu hgp vdi tiing loai 16 thugng,
cling nhu tting diéu kién ap dung. Véi diéu kién nhu cua
mé than Mao Khé thi viéc chon loai mdy khoan Robbins
53RH (nhu hinh 6) lam thiét bi khoan trong cong nghé dao
16 thugng déc véi phuang phéap khoan doa la khoan rat ti
dudi l1én (huéng khoan ma rong tur 16 doc via van tai Ién
16 théng gid). Thuc té va kinh nghiém st dung may khoan
doa G trén thé gidi, dac biét la & cadc mo than ham 16 da ap
dung ctia Buc, cac nudc & Chau Au, Trung Quéc cho thay:
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Bang 1. Thong s6 k¥ thuit mot s6 loai may khoan doa ciia hing Robbins

] Théng s6 ky thuat 3RH  44RH 53RH  73RH  83RH  91RH  123RH
DPudng kinh 16 khoan doa (m) 0,6-1,5 1,0-1,8 1,2-2,4 1,5-3,1 2,4-4,5 2,4-5,0 3,1-5,0
2 Chiéu dai 16 khoan doa (m) 340 340 490 550 500 600 920
3 ﬁgg:g (':Ti]”mh)ChOG”g DG 203 203 286 286 327 327 327
4 ?;:39 L6 eern dkin Ui 229 229 311 311 349 349 349
5 | M6 men xoan (kNm) 64 156 225 407 450 450
6 Luc d&y doa (kN) 1285 2000 3350 4159 6124 6700 8923
7 Cong suat (kW) 160 160 255 305 455 500 500
8 bién ap (V) 380-1000
9 | Truyén déng chinh Thay luc
10 | Géc khoan (d6) 90+45 9045 90-+45 90+45 90+45 90+45 90+45
3300 x 3300 x 2800 x 2800 x 3000 x 3300 x 3300 x
11 | Kich thuéc: DxRxC (mm) 1550 x 1550 x 1500 x 1500 x 1600 x 1600 x 1600 x
1450 1450 1450 1450 1450 1450 1450
12 | Trong lugng may (tan) 5,5 4,25 4,25 4,8 5,0 5,0
13 | Trong lugng d6ng bo thiét bi (tan) 7,2 14,0 12,0 20,0 24,0 25,4

My khoan

May thiy hre ho
trer [Ap it can va
choong khoan

May thay lue
dan dong dieu
khign khoan

Hinh 6. Day chuyén thiét bi mdy khoan doa logi Robbins 53RH

may khoan dé st dung, hiéu nang cao, it hédng héc [2]. Vi
vay, néu lua chon thiét ké loai may khoan Robbins 53RH
trong cong nghé dao 10 thugng déc tai Cong ty than Mao
Khé 1a phu hop. Bac tinh mdy khoan Robbins 53RH xem
bang 1.

DaGi véi cac mé than ham 16 ving Quang Ninh cho thay,
diéu kién nhiéu khu vuc c6 géc doc via trén 45°, day la
nhiing khu vuc cé tiém nang 1én trong viéc nghién clu ap
dung loai hinh céng nghé thiét bi may khoan doa dé dao
16 thugng déc trong than. Trén cg s nghién ctiu dac tinh
ky thuat va dic diém diéu kién dia chat clia cdc m than
ham [6 vung Quang Ninh, ching t6i danh gia kha nang ap
dung loai hinh céng nghé nay la cé tinh kha thi cao.

Viéc dp dung mdy khoan dudng kinh I6n trong thi
céng dao chéng 16 thugng déc co thé gidam chi phi khoan
né min trong mdi chu ky dao 16 nh& 16 khoan dudng kinh
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I6n cé tdc dung tao mat thodng trong qud trinh dao pha
ma& rong guang. Chi phi thai gian va nhan luc cdng tdc van
chuyén vat liéu cling dugc gidam nhg thuc hién phuong
phap van tai tu trén xuéng. Nhiing yéu t6 trén cho phép
nang cao toc do dao 16 mét chu ky so véi toéc doé dao 1o
bing phuang phap khoan né min hién tai mé dang ap
dung.

Trong diéu kién hién tai clia cdc mé than ham o Viét
Nam, cac khu vuc via than déc duge huy déng vao khai thac
tang lén, d6 sau khai thac I6n véi muc d6 chda khi métan
cao hon nén phuaong phép dao 16 thugng tha cong truyén
théng tiém an nhiéu nguy co mat an toan lao dong (do diéu
kién théng gié khé khdn gay tich tu khi doc hai,...), ndng
sudt thap. Do d6, véi kinh nghiém &p dung t8 hop thiét bi
mady khoan doa mé rong thi cong dao cac 10 thugng hién
nay & trén thé gisi da dat ra muc tiéu nghién cdu va huéng
ap dung vao thuc té tai cac mé than ham [6 Viét Nam nham
nang cao toc dé va dam bao an toan hiéu qua«
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NGUYEN XUAN LUGNG - Téng cong ty Péng Bic

POSSIBILITY OF APPLYING EXPANSION DRILLING
MACHINE EQUIPMENT WHEN DIGGING SLOPE
TUNNELS IN UNDERGROUND COAL MINES
IN QUANG NINH REGION

NGUYEN CAO KHAI - VU DUC NGHIA - VU THAI TIEN DUNG - NGUYEN XUAN LUONG

Under the condition that Vietnam's underground coal mines must increase output and scale of exploitation
(according to the Coal Industry Development Strategy, in addition to increasing general mining output, the
coal industry must reduce mining output from coal mines open pit mine) to meet the country's coal industry
development plan [1]. Increasing output and mining scale faces a very difficult problem, which is the preparation
of the mining area, because the digging preparation tunnels is not prepared in time to meet the expansion
schedule. The application of scienc and technology, specifically the application of advanced equipment
technology, to the construction stage of the preparatory tunnels is still too limited. Among them, we must
mention the construction of slope tunnels. Currently, the technology of slope tunnel excavation construction in
underground coal mines is still manual "drilling and blasting", transporting coal and stone soil by scratch chute
or slides. Roads the slope tunnels is supported with iron bars by iron bars, so the speed of excavation as well as
labor productivity is still low and cannot meet the current progress of increasing output and scale of exploitation.
Especially with manual drilling and blasting technology, workers have to work very hard in harsh and unsafe
environmental conditions. Here, the article has researched an advanced technology that has been applied in
many countries around the world and has shown very positive results in the field of underground mines and
underground construction. With the method of studying the technical features of type of expansion boring
machine equipment line for slope tunnel excavation construction, in the actual conditions of underground coal
mines in Quang Ninh region, we have identified the application use a line of type of expansion drilling machine
equipment to the construction of digging slope tunnels in coal will be highly effective, meeting the goal of
the coal industry today and in the coming years, which is to increase the speed of construction slope tunnels,
improving the working conditions of workers, especially improving and ensuring safety when constructing the
slope tunnels.

Keywords: Mechanization of slope tunnel; boring machine; drilling to expand the slope tunnel; mechanized
mining technology.

CHUYEN SAN KH&CN »(SG 01 - 2024) | 77



