Phong Cong nghé 1
Xay dyng Cong trinh

Co giéi héa khai dao cdc céng trinh ngém Nghm va M5

CO GIOI HOA TRONG KHAI PAO CAC CONG TRINH NGAM
MECHANIZATION OF EXCAVATION IN UNDERGROUND PROJECTS
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Phong Cong nghé Xay dung Cong trinh Ngam va Mo
Vién Khoa hoc Cong nghé Mo

Tom tat

Ngay nay, cdc mdy méc dao ham da tro thanh nhimg thiét bi co gidi dwoc sir dung réng rai trong nganh mo va xdy dung cong
trinh ngam dan dung. Cdc mdy ndy chi Yéu dwoc siv dung dé khai dao trong dd mém dén ran trung binh. Mot s6 may con cé thé
dao duwoc trong dit dd cimg dén rat cimg. Bai bdo ndy dé cdp t6i cdc phwong phdp phd da co ban va phuong phdp pha dé bang
co gidi sit dung cde mdy moce dé khai dao ciing nhie tinh hinh sir dung cdc loai mdy dao trén thé gici.

Abstract

Today roadheaders, shearers and other miners are the most popular mechanized excavators used in mining and civil
underground construction. These machines are primarily used in soft to medium hard rocks. Some of them is used in hard to very
hard rocks. This paper reviews basic cutting rock methods and mechanizing cutting rock which using roadheaders, shearers or
miners. As well as using situation them in the world.

1. Co ché pha da
1.1 Cac loai cong cu chinh

Nhu chung ta da biét, phuong phap co ban cua viéc pha v dat da bang co gioi la dap va xuyén
boi mét cong cu sdc nhon. Bang 1.1 dua ra cac loai chi ti€u cua cac cong cu cit

Bdngl. Bang phdn logi chi tiéu ciia cong cu cdt

c(‘:;l(:;;u Kiéu tac dong Kiéu dic trung ciia cong cu May sir dung cong cu
Cone cu Ap dit cac luc rr}anh Bau boc mili kim cyong May khoan xoay
cht gc song song vO1 bé mat R ”
datda apgcat o May combai dao 1o
(tiép xuc diém va ném)
Rﬁlng khoan c%t ha}n vay cung My khoan dap-xoay
fooas. s Raéng khoan cat nim
Ap dat céc luc truc - T ; ; A
C PO Y Réng khoan cat hinh nén May khoan xoay-khoan mé rong
ua tuyén véi beé mat dat - < —
d4 ) May khoan ham toan tiét dién (TBM)
Cat dia May khau ham 10 di dong
May khoan m¢ rong

Luc dat tao ra boi mot luc khia tr rang cua la mot lyc nén va mét luc cit dit 1én & dau rang (Hood va
Roxborough 1992). Tuy nhién, nghién ctru da chi ra ring ca hai loai cong cu la nguyén nhan hinh thanh
hinh dang manh v& cta dat da 16n boi viée giam bét lwong nirt né lién két. Sy dép cua ct va dap tir dau
mii tao nén mot vung dap v& bén dudi cong cu pha da. Ving dat da dép nat nay mo rong va khién tng
suét kéo trong da trung gian xung quanh diém dap. Khi mot cong cu cit tiép xuc v6i bé mat dat da & mot
g6c nghiéng ti, c6 mot mat tu do theo hudng ma vat liéu cod thé bi tach roi. Vi thé, cong cu cit co thé dé
dang xam nhap vao d4, gy nén bé mat bi cét va vi thé cac bé mat nirt né bi kéo, tach ra khoi khéi da.

Hau hét cac loai da c6 khi ning khang nén 16n hon dén 10 1an do khac cat va nhu thé bat ky mot tac dong
nham dap v& khdi da nao déu phai tidu ton mot nang lugng 10n. Vi cong cu cit thién vé cat theo cac khe
nut truc tiép hon véi mot luc dap nhd nén tao ra mot hiéu qua hon so véi dap. Tuy nhién, kiéu dap duoc
sir dung rong rai hon trong da dang cac cong cu, tai sao vay? Ly do chinh 1a cudng d¢ cta cac cong cu.
Cac vat liéu dung dé 1am cong cu dang ly phai cung hon dat da nhung vi nguyén nhén nay, ma no tr¢ lén
dé v& hon. Kiéu tac dong cia cong cu cit dan dén tng suat udn hay tng suat kéo tai cic cong cu kiéu
ném va dan dén that bai thé tham cta cong cu nay 1a khong thé tranh dwoc. Trén mot phuong dién khac
mot cong cu cua cit chu yéu duoc dat mot luc nén doc truc ctia néd va vat liéu ché tao nén né vén da rat
vitng (Hood va Roxborough 1992.). Ca hai kiéu cat trén déu c6 nhimng wu nhugc diém nhat dinh. Kiéu cat
cua to ra uu diém trong dé ran clng it niit né con kiéu cit chém lam viée rat tdt trong didu kién dat da nut
né nhiéu hodc d4 mém.

© 2006 Pham Tién Vii
Phong Cong nghé Xdy dung Cong trinh Ngim va Mo
URL: _http://www.xaydungngam.tk



http://www.phamtienvu.co.nr/
http://www.xaydungngam.tk/
Vu.Pham
Underline
Eng. Pham Tien Vu
Underground and Mining Construction Technology Department
Institute of Mining Science and Technology
Add: 		#3, Phandinhgiot Street, Thanhxuan District, Hanoi, Vietnam
Tel:		[84-4] 8645256
Fax:		[84-4] 8641564
Cellphone:	[84-90]4330130
E-Mail:		phamtienvu@gmail.com
		phamtienvu@hotmail.com
URL:		http://www.phamtienvu.co.nr


Phong Cong nghé 2
Xay dyng Cong trinh

Co giéi héa khai dao cdc céng trinh ngém Nghm va M5

1.2 Cac ring cit

a) Cac thong sé cit

Cac cong cu cét sir dung trong may cat duoc goi la cac rang cit. Hinh 1 minh hoa qua trinh khi mot rang
cit dap vao mot mot mau da song song truc tiép ddi véi be mat da chinh. Ung suét tach ché chinh dugc
tao ra tir dudng cong, xudt phat tir diém xuyén va lap tirc truyén vao bé mit d4. Su ché tach nay tao nén
mot manh v 16n. Evans (1962) 13 ngudi nghién ctru dau tién dé xuat vé mot 1y thuyét cat da, dugc phat
trién tir bat ngudn tir thyuc té 1am viée voi cac ring cit & cac mo than & nude Anh. Cac sy bién thién quan
trong lién quan dén cét pha dat da duoc thé hién trén hinh 2.

- e

Hinh 1. Tac dong cit ciia ring cit
(Speight 1997)

Hinh 2. Su bién thién cit cua cac rang (Speight 1997)

Trong do: F = Luc dugc tao nén bdi cong cu
Fc = Luc cit thanh phﬁn
Fx = Luyc cét thanh phan — tac dong xuyén t&i bé mat dat da dugc duy tri tai do sdu
xuyén
d = D0 sau xuyén
s = Khoang cac cong cu
0 = Goc pha huy

Pon vi do quan trong cta hiéu sut cit:
Hiéu suat (Q) Khéi lugng d tao 1én boi sy cat — tily thudc vao do sau xuyén (d), gbc pha hiy (6) va
khoang cach cat

Ning luong riéng (SE)  Khdi lugng cong viée duge thuc hién béi viée cét (Fc) dé khai dao duoc mot don vi
hi€u dung.
Tuy thude vao: e Do bén va cuong do da

Go6c ma sat

Loai méy va phuong phép hoat dong

Loai cong cu va diéu kién st dung

Céc loai lyc ma cong cu co (cd may va cong suét)

Do sau xuyén nhap

b) Cac loai cong cu

C6 hai loai thiét ké cong cu cit chu yéu, kiéu tiép xtc diém va tiép xtic goc (hinh 3)

Hinh 3. Hai kiéu cét chinh
(Speight 1997)

a) Tiép xuc diém b) Goc
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Ring cit goc — dau bit dang dui va can dang hinh chi nhat. Truc cta can cong cu trai qua truc xoay cua
dau cét ciia may. Trong dat d4 c6 d6 mai mon, cac rang cat goc bi mai mon rat nhanh va va hiéu suét ciia
cong cu bi gidm nhanh choéng.

Ring tlep xtic diém — d4u bit hinh non va can dang tron. Truc clia can duoc dat mot goc nghiéng so vai
bé mit dat d4. Cong cu dugc thiét ké co thé quay trong qua trinh rang cit hoat dong tao ra sy mon déu cua
dau rang va n6 thich hop voi nhitng loai dat da c6 do mai mon cao. Tuy nhién, thong thuong dat da, bui
ban bam lay cong cu din dén viéc n6 khong thé quay duoc (Speight 1997).

1.3 Pha da kiéu cwa xé

a) Nghién ctru chung

C6 rat nhiéu Iy thuyét voi muc dich mé ta qua trinh hinh thanh bao tién dat da khi cong cu tac dung vao
bé mat dat da. Nhiéu nha nghién ctiru da cong nhan rang su xuyén nhap ciia ném dan dén cac tmg suét cat
12 nguyén nhan cua su bao tién dat da ra khoi khdi. Nhimng tmg suit cit ndy duoc tao ra béi cac luc tir bén
trong rang cat, do 16n va hudng da tao nén boi gbc nghiéng ném cua cong cu. Hood va Roxborough
(1992) mé ta mot mod hinh dia cat phat trién tir md hinh cua Lindqvist va Ranman (1980) trude d6 da két
luan 1a hau hét cac lyc tac dong truc tiép vao dat da, trong tw nhu mot tac dong ctia mot qua dam vao day
thung. Dan dén cac ung suat cat pha hiy chay song song v6i bé mit ctia da (hinh 4) va néu khoang cach
gilta dia cit 1a di nho, sy truyén tach ché tir mdi duong xoi s& s& gia nhap voi nhau dé tao nén su tac ché
dat da.

Hinh 4. Pia cit va tac dong cét

Nguoi ta da khong don phuong chap nhan toan bd mot 1y thuyét vé viéc hinh thanh cac vét cat kiéu cua
da boi cong cu kiéu cua. Nguyén nhén chinh la sy pha v& da dugc truyén bai cac vét nit chiu kéo, va d6
1a co ché gy ra boi cac vét nit nay duoc tiép nhén trude tién 1a khong chéc chin. Sy pha v& da xay ra vi
mot vét chiu kéo dugc tiép nhan va truyén. Vét nit nay dan dén két qua 13 ap luc lién két: dau tién, sy mo
rong cua lyc cing cua vét ntt vén d3 ton tai doc theo mat thg, sau do, vai ung suét kéo gdy ra mot vung
dap nat bén dud6i khéi ném (Hood va Roxborough 1992).

b) Céc dia cit

Céac may cit duoc thiét ké dé ung dung trong dét da ran cung str dung viée cua da tir cac dia ct. Nhing
mdy do 1a cac may dao ham toan tiét dién (TBM), cac may dao 1o va cac may khoan giéng mé rong. Be
cit da hiéu qua dugc t6t, cac vét nirt chiu kéo dugc tao nén bdi cac cac cong cu cat trong nhitng rénh gan
ké bén dén ciu tric nit né ciia da. Do d6 hinh dang chit thap cta thiét ké may cét 1a nham tao ra khoang
cach gitra cac vét nit can k& duoc cét boi cac cong cu duoc dinh trén dinh may dao.
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1.4 So sanh cac rang cat va cac dia cat

Céc dia cit dugc gén trén may vi du nhu TBM va co kha ning cat da trong nhimg loai dat da co do bén
nén doc truc 1én dén 150 Mpa (Speight 1997). Hi€u qua nay thu dugc boi viéc ung dung manh lyc dép
(trong ung voi Fy dbi véi rang cat kiéu bao) va lyuc cheém vat thip hon (twong Ung voi Fe trong rang cat
kleu bao). Luc cét chém vat thap hon co nghia 1a lyc xodn dat trén may giam xudng. Tuy nhién, vi cic dia
cit pha v dat d4 boi luc dap hon 1a Iyc cit song song voi bé mit da, chung kém hiéu qua hon cac ring
cit kiéu bao. Trong mot khdi da nhat dinh, ning luong riéng (SE) yéu cau cho dia cit phai 16n hon. Theo
GS. TS Fred Dilabbio (The Hatch Group: www.hatch.ca) thi véi da ¢6 d6 ¢6 UCS 16n hon 200 MPa thi
chi nén str dung phuong phap cét ding cac dia cit.

1.5 Cac phat trién méi
a) Cac dia cét ty xoay linh hoat

Mot phuong phap méi cho khai dao dat da da duogc phat trién boi Trung tim Cong ngh¢ va Thiét bi Mo
(CMTE) Brisbane, Oxtrayha Phuong phép nay sir dung mot cong cu dugc goi la dia cit xoay linh hoat
(ODS), céc dia cit nay tlep xuc voi dat da boi mot tac do cat nho lam giam di sy pha hiy lién két (CMTE
2000). Vi da c6 tinh chat 1a khang kéo nho hon nhiéu so v&i khang nén, mot may duoc trang bi hé thdng
dia cét xoay linh hoat khong can nhiéu lyc doc truc cao truyén dén dia cat. Mot dia cit can thiét 1am viée
trong da ran chéng han nhu da granite yéu cau mot lyc khoang 550 kN dé pha tao ra trén da mdt ranh
25mm va 10mm sau. Trong loai d4 twong tu cac dia cat ODS c6 thé cit dwgc mot ranh 16n gép ddi chi véi
mot Iuc 14 12 kN. Myc dich cudi cung dé thiét ké mot may dao lién tuc c6 kha ning 1am viéc duoc trong
da c6 cudng do khang nén doc truc 1én dén 16n hon 240 Mpa.

b) Cong nghé pha da bang 6 nén xuyén nhip

Pha v& bang non xuyén nhap (PCF) gidi quyet bao ham qua trinh ban dau clia cac nut né dat da trong do
cac 16 nong duoc khoan trén guong da. Két qua tach ché nay trong cau tric clia cac nut né da, tiét dién
nén thd rap voi nén tang 1a cac non R tai bé mat guong da. Cac nut né cling cé thé duogc tao ra bdi sy nd
min chang han nhu hé thong sunburst hoac 1a dudi tac dong cua tia nudc ap luc cao, chang han nhu hé
thdng Hydrex (Speight 1997). Ap suit khoan 15 duoc tao ra co thé 1a cac thudc nd ANFO, trong khoang
tor 400 Mpa dén 700 Mpa (Olson 1993). Cudng do thap cua tac dong pha hiy c6 nghia la h¢ théng c6 thé
dugc phbi hop trong mdy khai dao da cimg lién tyc. Mot loat cac 16 ngan duoc khoan va mdi 16 xong, mot
luong thude nd duge nap va mot thiét bi tiép ung ddy vao trong 16 dé nhoi chit. Cac thur nghiém dugc
thuc hién bai Cuc M6 Hoa Ky (US Bureau of Mines) (Olson 1993) sir dung mét day nd dé bat dau nap va
mot hé théng chat nhdi bao gdm cac thoi bua nhoi, thiét bi hip dan ning lwong va chét co khi. Mbi 15
duoc kich nd dé tao ra mot hé théng khe nit trong da, va dugc thu don boi mot hé théng thu gom manh
ch:fmg han nhu hé théng da duoc lép dat trén combai.

INTHE HOLE PCF ;D:li =]
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a) So do phu:ong phap o b) Thiét bi thi cong
Hinh 5. So d6 phuong phap ph4 d4 bang 6 nén xuyén nhép
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c) N6 Plasma

N6 plasma twong ty nhu phuwong phap né PCF, ngoai trir mot thiét bi phong dién duoc sir dung dé kich
thich lan téa plasma, din dén sy nut phd da. Mot dién cuc duge dit vao trong mot 16 khoan ngén va
khoang cach gitra mét cyc do vach duoc dién mot chat dién phén (nudc la thich hop). Mot may n6 plasma
theo 1y thuyét 1a twong tu nhuw mot may khoan 16n, véi can mang ca may khoan da hogc mot dién cyc.
Ning luong dién duge luu trong binh tu va giai phong khi cong tic dong. Cong suat dién cip ning luong
t6i cac dién cuc 1én dén 200 MW trén mot micrd gidy tan dén khi dat dén 3500 MW, chi trong 40 micrd
gidy. Hiéu qua cta nang lugng phong dién 1a lam blen doi dién cyc Ién dén mot nhiét do, ap suat plasma
rat cao tai cuong do nd. Phép do gian tiép di chi ring ap suit trong 16 khoan d3 1én t6i 2000 Mpa (Nantel
va Kitzinger 1990).

Chét diéu khién vigc
g nd pha
"Mach chét | .
. quﬂng da diéu khien ™= '—"'J
Sdng chan ding ‘/ e T T L r_—- Thié:lhi ding
mac
ll\‘%\ ¥ X '_l — 3 %
o —_— J Hguin vao
o %xo0ay chieu
i o /"',.-/ -_‘.'
i ]._ - N :
r guon =
o ‘.' | c.cap _— -
z . ll\\ . —
Chatdion phad Bién cuc kich né b
dong tryc B —
\ Tu dién

Hinh 6. So d6 nd plasma

2 Anh hwéng cia cwong do dit da

Ung dung cua cac may khai dao co gi6i bi gioi han bai cudng do cua da. Cac mdy cét pha da da sir dung
cho cac cac cong trinh xay dung dan dung va muc dich cua cong trinh mé. Mic du chung da dugc thua
hudng nhiéu thanh tyu trong cong nghé khoan — nd min, muc do phat trién cia cong nghé hién tai thi
chiing van phét huy tac dung.

2.1 Céc thong s6 cwong do da

Céc tinh chat chu yéu ciia d4 nguyén khdi anh huong dén kha ning cat bao gdm: cudng d6 nén doc truc
(UCS), strc ben kéo, tinh dé v&, md dun dan hoi, ham luong khoang cing, kich c& hat va hinh dang, d6
rong va ngudn gde (trAm tich, phun trio...). Bang 2 va 3 dua ra cac thong sé cudong do d4 tiéu biéu.

Bdng 2. Gid tri tiéu biéu ciia cuong dé khdng nén doc truc trong cdc logi da khdc nhau (Hartman 1992)

Loai da UCS (MPa) Rock type C“g;‘f tiﬁcl‘?ﬁ‘;,ga;‘e“
Than 20--40 Dolomite 100
D4 phién sét 13-110 Basalt 80-120
Cat két 24-100 Quartzite 100-150
ba voi 50-100 Granite 100-200
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Bdng 3. Phdn loai cueong dd theo chi tiéu cdt (Atkinson va nnk 1986)

Cuong do Chi s6 bd
kha én d . is0 bén
Cuong do d4 e (I{?gs)o “ | ModunY-ang | Mb dunbén 2
danh gia . E T T
MPa GPa (Ib/in®) Goc Tinh toén
Cao 108.3 40 72.72 45 40.0
Trung binh 116.0 29 44.05 25 23.8
Thap 58.5 13.4 18.32 15 12.2
Rét thap 29.9 7.8 7.13 9 5.8

Do dong bd co gidi cua cat pha da va s6 luong 16n da dang, khong c6 mot hé thdng nao dugc chap thuén
toan thé dé dy doan hiéu sudt may cit tir cac thong sb cta cuong do dit da. Cac nha san xuét va ngudi
diéu khién st dung UCS nhu mét chi din, mic du n6 khong phai 1a mot chi tiéu dé chi ra kha ning cit
(Speight 1997). Gia tri ngudng dic thi dé dinh nghia thé nao 1a d4 ‘ctng’ dbi véi khai dao co gidi 1a 103
MPa (14900 psi) (Porrester 1996) va 124 MPa (18000 psi), (Bullock 1994).

2.2 Phén loai may

Cac loai ’may mo co gidi dugc phéan loai boi:

Dat d4 ran hodc mém Cuong d6 16n nhét ciia da c6 thé cat hiéu qua
Hinh dang ct Toan guong, tang tréng, dau cit ngang truc, du cit doc tryc.

Cac rang cét tlep xuc dlem Cac rang cét tlep xuc dang ném, cac rang cét
tiép xtic ddu mat, dia cit.

Loai cong cu cat

Ap dung Cac cong trinh ngam dan dung, khai dao cong trinh dan dung, phat trién
cac mo ham 10, san xuat mé ham 1o, khai dao mat mo.
Do nghiéng khai dao Ngang, ding, nghiéng.

Céc may dao chu yéu dugc phén loai theo cuong do da bi cit. Ph::m 1 mo6 ta thé nao 1a cac nut né dugce tao
nén boi cac lién ket cua cac dut gay chiu keo bang cong cu cét & vi tri ké can. Dé dam bao khoang cach
tbi wu glu’a cac vét cua cit yéu cau mot do nghiéng cao cua do cimg va han ché may 16n (Gertsch 1994).
va chii thé tré 1én khé khan hon va lyc cat gia tang. Do d6, may dao duoc thiét ké cho d4 rén phai ning
hon va chic chin nhiéu hon hon 1 cac may dao trong da mém hon.

Céc thiét ké di c6 cua may dao him toan tiét dién (TBM) va cac may dao md rong c6 kha ning khai dao
dat d4 voi cuong d6 khang nén doc truc (UCS) 1én t6i 250 MPa nhung kha ning khai dao ciia chiing lai bi
han ché bai doi hoi vé hinh dang tiét dién khac nhau va cac ban kinh cong nhé. Pic tinh nay lam ching
tré 1én 1y tuong trong khai dao cac cong trinh ngam c6 kich thuéc 16n chang han nhu cong trinh him dan
dung. Tuy nhién, k¥ thuat khoan - nd van duogc st dung rong rii trong dao 10 dé tai cac moé ham 16 vi tinh
linh hoat va thich ng dé khai dao trong cac loai da va cac loai tiét dién. Nguoc lai, trong diéu kién da
mém, su khai dao co gidi 1a thich hop hon (vi du nhu: khai dao trong than, mudi, thach cao, khoang trona,
Kali cac bo nat).

Bdng 4. Phan loai méy ddo co giGi theo loai dat da

Pit da cirng Pit da mém

e Combai (Roadheader) e Combai (Roadheader)

e May dao toan tiét dién (TBM) e Combai continuous (Continuous Miner)
e May dao di dong (Mobile Miner) e May khau (Shearer)

e May dao mo rong (Raise Borer)
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Bdng 5: So sanh cdc logi mdy dao véi hé thong khoan-né min

U'u diém Nhuoe diém
- Théng thudng dem lai toc d6 tién gwong nhanh - Khéng thé dao trong d4 rt cling
hon trong da mém va d4 cing trung binh. - Gi4 thanh tong cong cao hon
- Tiét kiém nhén lyc lao dong - Yéu ciu duy tu bao dudng 16n hon
- Tiét dién khai dao nhin hon - Khoéng linh hoat
- Khéng gy pha hity dat ¢4 xung quanh do nd
- An toan hon

3 Cac may dao trong da cirng
3.1 May dao ham toan tiét dién (TBM)

May TBM (Tunnel Boring Machine) 1a mot loai may khai dao toan tiét dién cit da bang cac dia cit dinh
vi trén dau cit theo cac vong tron trén dau cat (hinh 5). Cac dac tinh thiét ké sau duoc dua vao dé cit da
c6 d6 ctng 16n hon bit ky mot loai may khai dao nao khac.

e Kich thudc 16n

e Kich giir 6n dinh thing bang thiy luc

e Luc cit 16n dugc cip boi truc ddy thuy luc

e Céac dia cit pha da bang cac ludi sic canh.

Vi kich ¢& va trong lugng dic trung ciia TBM, chiing c6 thé thich hop véi viée khai dao cac cong trinh
ngam thang ching han nhu cac cong trinh ngdm dan dung.

Hinh 7: M4y khoan dao toan tiét dién TBM

b) Hé thong pha v dat da

Mot TBM pha v da véi cac dia cit dinh vi theo cung tron xung quanh dau cét theo ving va chung xoay
quanh bé mat da cua guong ham theo dot theo rinh hodc vét déng tam. Luc cat duoc tao ra boi luc déy
cta truc ddy thay luc cong sudt 16n. Mdi dia cit c6 thé ty xoay quanh truc ciia minh trén dinh dau cit.
Hinh 4 minh hoa kiéu hinh thanh cdc manh v& ma trude d6 da duge mé ta trong phén 1.3. Lyc cét 16n dé
pha v& da s& sinh ra mot phan lyc twong ing. Dé duy tri su tiép xtc gitra may va da, may dao duoc giit on
dinh béi tu trong 16n va céc kich thity luc (cac tay ham) chdng vao hai bén hong him. P4 bi pha dugc thu
gom tir dudi nén bang cac ban vo dinh vi xung quanh dudng kinh cta dau cat do thai tai vong cat vao
trong bang tai, bang da dugc ¢ dinh trong trung tim may (hinh 9).
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Hinh 8: Lép rap TBM cua hing Robbins

Mot hé thong TBM déap Ung mot qua trinh khai dao lién tuc, hé thdng chéng giir duoc lap dat va cac tim
chin dugc di chuyen theo ddu cit trong qua trinh vén hanh. Trong cdc cong trinh dén dung, mot loai vo
chéng phd bién 1a cac vo chdng kiéu vong bé tong (tubin, chu-bin). Cac tim duc sin duoc van chuyén doc
theo TBM, va dugc nang va lap dit vai cac tay kich co - thiy luc.

b) Vi du: TBM cua Atlas Copco Jarva

Hinh 9 minh hoa mot thiét ké co ban cac TBM ciia Atlas Copco Jarva. Than may chinh véi céc tay chdng
va céc tay day cAu thanh bd phan cb dinh ciia may, va n6 duoc dinh vi chit vao than him. B9 phan dich
chuyén bao gom: phia trude dau cit, cac dong co, vo chiu lyc, may, tam khién chan buyi va bo phan dao
gom vét liéu, tai hop sO phia sau, hop s6 hanh tinh va chan nang ha. Cac phan phia sau dugc lién két bo
cac dng xodn co thé trudc trén than ‘may chinh trong qua trinh dich chuyen theo hanh trinh cua may. Mot
bd bing tai van chuyén cac san pham khau ra ding sau cua may noi d6 thai 1én trén duong bing tai c¢b
dinh hodc xe mo con thoi (xe tai hanh trinh). Hinh 10 thé hién thé nao 1a mot chu ky cit hoan chinh
(khoan dao va lap dung) da duoc thuc hién.(Atlas Copco)
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Hinh 9. TBM cua Atlas Copco Jarva

1. Bat dau
hanh trinh E }
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2. Két thuc [ L —
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3. Bét ddu = =
hanh trinh —?
lap dat : | | -
4. Két thuc —
hanh trinh g O |
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ap dat :

Hinh 10. Chu ky cét pha cta Atlas Copco TBM

Tap doan da qubc gia Atlas Copco trong nhirng nam gan day di ké thira va phat trién nghién ctru cia
Cong ty Robbins, cong ty di phat trién TBM Robbins nguyén ban dugc chip nhan diu tién, thanh hai
thiét ké co ban cia TBM, mét thiét bi ¢ tinh ‘mé’ ¢6 thé hoat dong trong da ran ctng va hai kiéu khién
trong ¢4 mém hodc d4 dap nat hoic da ngdm nude nhiéu.

¢) Hiéu suat

Téc d6 tién guong thong thudng rat cao; trong him c6 dudng kinh 3,6m, voi ki thuat khoan-nd min thi
dat duoc toc d¢ 1a 3m/ca; trong khi d6 mot TBM déc biét c6 the dat dugc 10m/ca.
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Bdng 6. Nghién ciru co ban vé hiéu sudt ciia TBM

May Pia diém Cuong dj da Hiéu suit
Robbins 193/214 Khodng sang than Selby 240 MPa (34800 psi) 80m/tuan
Lovatt Cape Breton, Nova Scotia trung binh 69 MPa
16n nhat 140 MPa

Nhuge diém cia cac TBM:

Gid thanh chung cao (hang tri¢u d6 la dollars)
Chi ¢6 thé cit dugc tiét dién hinh tron

Ban kinh quay 16n (100 m)

Tén thoi gian lap dat

Chiéu dai hdm nho nhét tdi thiéu ciing 1a khoang trén 2 km méi du dé 1ap dat va lam viéc hiéu qua.

3.2 May khéiu di déng Robbins (Robbins Mobile Miner)

Mot may khau di dong Robbins 1a mot phat trién mdi, mot may duoc thiét ké dé tmg dung trong khai dao
cha yéu dua trén nguyén tic TBM dé ap dung vao thyc té nganh moé (Hinh 11). Pau cit co duong kinh
4,1m voi cac dia cat dinh vi trén dau cat theo vong tron. N6 quay khoang 15 v/ph trén mot mat phang
thang dtng va dugc nang do bdi mot can can c6 kha ning xoay dau cit theo mot dudng cong ndm ngang.
Tiét dién ctia ham 1a noc phang va nén véi tuong co do cong nho, kich thude ham 13 4,1 m chiéu cao va
5,5 m dén 8,0 m chiéu rong (Forrester 1996).

Underground hard rock
mechanical mining

thhard I.. Buﬂock

Hinh 11. Robbins Mobile Miner (Bullock 1994)
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Hinh 12.Mobile Miner phién ban cai tién dugce thir nghiém tai Pasminco

Chi c¢6 mot phan cia guong 1a tiép xic voi vong cit trong moi lic vi thé nén lyc tiép xtc clia may nay sé
nho hon so véi mot TBM. Tinh ning thiét ké nay cho phép may trd 1én nhé hon va tién dung hon, né c6
thé cit duoc mot dudng cong v6i ban kinh nhé nhét 1a 25 m. Than may chinh ciia may khau lién tuc dugc
dinh vi trén ban xich. Dé bit ddu cit, may dinh vi chic chin bang cac kich ben thuy luc. Vong cit bat dau
quay va ring cit bat dau tiép xuc voi guong bang lyc day cta truc thiy lyc téi do sau mong mubn. Tiép
do xi lanh thuy lyc day tim voi dau khau sang hai bén cua chiéu rong ham. Khi nhét cit dau tién hoan
thanh, kich ¢6 dinh may bét dau rat 1én va may di chuyén vé phia truéc dén vi tri cit méi.

San phém may déu tién duoc thir nghiém tai Mount Isa vi mot d¢ nghiéng dao trong da quartzite c6 do
mai mon cao. Céac sy ¢d dau tién duoc rt ra 1a voi sy hao mon khac nhau cia cac dia cét, két qua chi phi
dia cit 1én cao va do cung thip cua viéc co gidi hoa cit pha da (Bullock 1994). Mot phién ban da duoc
cai tién véi toc do cit vuot trdi 1m/h d3 duoc st dung tai Broken Hill. V&i trong lugng 265 tAn, mot dau
cit c6 cong sudt 500 kW di duoc xuc tién thanh cong trong d6 c¢6 do kién c¢b 1én t6i 100 Mpa dén 300
Mpa (Forrester 1996). Mot thiét ké cai tién nira da duoc thuc hién tai mé6 Mc Arthur River lead-zinc boi
MIM Holdings Ltd & mién Bac cta Territory. D4 tai mo nay 1a loai d4 phién c6 d¢ don thay doi voi do
ctmg 1a 130 Mpa. Than quing s& bi cit song song voi bé mat 16p, diéu nay s& thich hop vdi tac dong cit
cua mdy dao lién tuc (Chadwick 1995). Trang Web cia MIM néi 16 rang cac mo ham 10 Van duogc thi
cong theo phuong phap khoan-nd min, va ciling nhu thé cac may dao 16 trong da ran cing van dang trong
qué trinh trai nghiém (www.mim.com.au/mcarthur.html)

3.3 May khoan doa ngwgc mé rong
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May khoan doa ngugc mé rong la mot loai may dugc thiét ké dé khai dao cac cong trinh ngdm co tiét
dién tron gifra hai muc trong mét mé hodc tr mot mirc dén mat dat. May khoan dugc dét tai vi tri cao hon
va mot 16 khoan din duoc thi cong xudng mirc dudi (Hinh13). Khi khoan xong 18, dau khoan doa duoc
dinh vi vao dau can khoan. Pau khoan doa dugc lép rép kiéu hinh cau, thich hop voi déau cit xoay, hoac
dia cit, tiiy thudc vao cudng do dat ¢a. May khoan mo rong trén mirc cao hon cung cdp mot luc xoay cho
can khoan va kéo dau doa 1én doc theo truc trong 16 khoan. May khoan doa m¢ rong dugc st dung rat
rong rai. La mot thiét bi dugc bd xung théng thudong 1am giam chi phi xay dung, 1& mét phuong phap
béng truc quan ciing thiy rang n6 c¢6 kha nang tranh dugce cac hlem hoa trong qua trinh thi cong khac véi
phuong phap thi cong khoan — nb min nguoc 18n theo kiéu truyén thong 1a mot phuwong phap hét suc nguy

hiém.
Rakse Dirll
Operating Cyche
I. Working aburee
or bebow grouml, e
minchine dnlls &
pilaod lwole.

2. A resmes s
attached in place
of thie drll B

3, The mise dnll
pulls the rexmer
rywnmd icself.
Thilings (el dowen
thee ahall =nd are
removed.

LN e e e e

Hinh13. Chu trinh hoat dong ciia may khoan doa ngugc mé rong (Raise Borer)
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Robbins B3IRM-DC
headroom required:
&.5 meters

Ariculated
pipe loader

In-line bailing

Choice of AC. DC or
hydraulic drive system

iy Swivel mounted,
- o floating drive box

Hinh14: Lip dat may khoan doa ngugc mé rong

Bdng?7. Thong s6 hiéu sudt mdy khoan doa mé rong

X . A X Chi phi
Duong kinh Hi¢u suat (g0m ca lip dit \If)ﬁ thio dé cin)

Lo thong gio 1.8 m L4 tién trudc 0.9 m/h Puong kinh $1200/m
1.8 m

Lo chén lap 0.3m Doa mo rong 0.6 m'h Puong kinh $1500/m
24 m

Puong kinh $2000/m
3.1m

3.4 Combai dao him

Ban dau phat trién ¢ Hungrary va & nudc Anh sir dung trong cac mo than, cac thiét ké combai duoc 1am
dé khai dao trong da c6 cuong dg trung binh hodc mém. Pau cit xoay nho thich ing véi cac rang cat kiéu
chém trén dinh can khau va chiing c6 thé xoay boi kich thuy lyc doc theo chiéu ngang hay thang dung cua
tryc 10 (hinh 15). Dé tién guong, may di chuyén vé _phia trude dé tién dau khau vao guong. Can khau di
chuyén trén mit guong dé cit da trén guong theo tiét dién nhu mong mudn. Gan nhu bét ky loai tiét dién
dudng 16 nao ciing c¢6 thé dugc thyc hién trong ho chiéu, hinh chir nhat hay hinh vom. P4 vun dugc vo
bang tay vo hay tay vo sao 1én trén mang cao chay doc theo than may. Méang cao d6 thai ¢ phia dang sau
1én bang tai duoc lz“ip dat trong duong ham. Mot may combai dac thu dugc trang bi hai dong co dién dugc
cung cip tir mot duong cap dién kéo dai. Mot dong co dan dong phuc vu cho dau khau, cai thr hai nudi
bom thuy luc, nguén thuy lyc s€ dugce cung cap tiép di cho cac kich ben thay luc va cung cip cho céc

dong co di chuyén bang thuy luc.
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Hinh15. Mét loai may combai dédc trung (combai IBS SM 200 V)

Y tudng thiét ké co ban ciia combai 1a c6 thé dap ing duogc ca trong d4 mém, da ran trung binh va da
cing. Cac may combai dugc thiét ké cho khau da cting voi tinh nang la tde d6 nho, luc cit kiéu xodn cio,
cong suit dong co cat cao va trong luong 16n dé gitr on dinh cho may. Céc ring cit hién dai duoc sir dung
¢6 xu huéng chuyén sang dang tiép xtic diém. Cac vi du vé cac loai miy combai dugc trinh bay trong

bang 8.

Bdng8: So sanh cdc thiét ké combai

Trong luwgng

Cong suat cat

Kha niing cit da cé cwong do

EBZ132PY

Loai may (tAn) (kW) U.C.S MPa (psi)
Dosco Mk 2A 25 80 76 (11 000)
Dosco Mk 2B 50 90 90 (13 000)
Dosco Mk 3 85 142 110 (16 000)
Dosco Mk 4 96 250 >140
Dosco TTM100 150 150 160
Anderson RH25 25 82 70 (10 000)
Anderson RH90 90 150 150
Tamrock T60 125 - 200 (29 000)
KSP-42 75 160 120
Alpine AHM 105 115 300 200
Alpine AM 105 120 300 100
Alpine AM 75 50 200 100
Remag KR-150Z 48 150 110
Wirth T3.20 120 300 120
Jiamusi EBJ200G 67 200 80
Taiyuan 36,5 132 80
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Hinh16. Combai KSP-43 (phién ban cai tién ctia KSP-42)
cua Yasinovatsky Machine Building Plant (Ukraine)

Hinh17. Combai TTM 100 cua Dosco

3.5 May dao 10 lién tuc Wirth

May dao 10 lién tuc Wirth (CMM) dugc trang bi v6i 4 can khau, duoc dit trén dau xoay thong thudng.
Mai can dat & trung tdm cua dinh va ba can khac dinh vi & vi tri cach déu xung quanh theo chu vi. Mbi
can dé co thé xoay vai mot goc vao phia trong hay ra phia ngoai vdi cac dia cét trong tmg (hinh 18). Lip
rap toan bo dugc thuc hién trong mot giéng lip rap ma khoang hd danh cho 13p rap chi can 1m so voi than
méy. Qua trinh lap rap dau cat bao gom ca bo phan giit 6n dinh dé dinh vi chéng 1én mai va nén va bén
hong va than may dwoc dinh vi chic chin ty 1én nén va mai giong nhu mot TBM véi hai tim d&. May
CMM c6 trong lugng 143 tin va cong suat ctia dong co nudi dau cat 1a 525 kW.
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Hinh18. May dao 10 Wirth Continuous Miner

B6 phan cit trung tdm co thé voi tir phia ngoai di vao trung tam dé cit phan 15i cua guong ham. Céc can
phia ngoai cét nhimg vi tri con lai cua guong ham, lam viéc tir phia trong ra phia ngoai bién ham. Tét ca 3
dia cit phia ngoai déu cit ¢ cing mot dudng kinh va duong cét theo hinh xodn dc. Khi chung dat t6i vi tri
dudng tron bén trong cua hd chiéu dao hdm, chiing bat du tao hinh cac goc ctia mot tiét dién hinh vudng
theo yéu cau. Pé 1am duogc viée ndy, can khau phia ngoai c6 thé mé rong ting lan mot dudi ngudn cung
cép thuy luc. May CMM cét mot him c6 tiét dién hinh vudng véi cac goc vat cong. Chiéu cao khai dao
16n nhét va chiéu rong 1a 4,5 m va ban kinh cong nho nhat dé khai dao 1a 25m. Ho chiéu yéu cau co thé
duogc khiu bai may ndy mot cach ty dong, tuy thudc vao chuong trinh da duogc thiét lap trén may tinh
(Chadwick 1995).

4 My dao trong da mém

4.1 May dao Kiéu lién tuc (Continuous Miner)

May dao lién tuc Contituous Miner (CM) 1a méay khai dio c¢6 kha ning cit ¢4 mém chiang han nhu than,
mudi hodc khoang trona vai tdc do cao trong déng thoi mot lac vo vat liéu cit 1én trén hé théng van tai
chang han nhu xe chd con thoi hodc bing tai. Cac may CM duogc sir dung dé co gidi hoa tat ca cac mo
than & Oxtraylia, Anh qudc, My va & Nam Phi cho viéc phat trién khai thac budng — cot hay khau 16 cho.
Than chinh ctia may dao 10 CM tuong tu nhu mot combai, dugce lam gon, c6 banh xich va dugc trang bi
hé thong vo cung loai nhu combai. Pong co ciia dau cat, thdn may, bing tai va tay vo 1a dong co dién.
Tang cét thi rong hon nhiéu so véi combai, tuy nhién né chi & khoang 1a 3,5m va chi ¢6 thé di chuyén
dugc theo mit phing thing dung. Cac may dao lién tuc CM hién dai déu 1a cac may nhiéu dong co, va
dong co la dong co dién. Ngudn dién duoc cung cip boi cac cap ndi dai duge cudn dy trr di theo may.
Thiy lyc, dugc cung cap boi dong co dién trong may va dung dé nang hodc ha tang cat va phuc vu cho
céc kich chdng thuy luc.
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Hinh 19: May dao lién tuc Continuous Miner

Qua trinh hoat dong thong thuong cua mot CM vige tién tang cit vao dinh cua mot guong, va dung sirc
manh ctia n6 dé tlen xuong phia dudi guong, viée cit dugc tién hanh tir trén n6 him xudng dudi nén. Sau
d6 CM di chuyén vé phia trudc va bat ddu mot qué trinh khau nhu trude do. Qua trinh nay la lién tyc tan
t6i khi khoang guong nao d6 dugc mo ra, tai d6 né dimg lai va lui ra ngoai dé tién hanh cong tac chong
ham béng neo néc. Khang cach cit 16n nhat nay tiy thudc vao tinh trang luu khong theo thoi gian cho
phép cua noc 10. O Oxtraylia, khoang cach cit t6i da nay c6 thé 1én dén 4-5m nhung dic biét co thé 1én
t6i 15m (chang han nhu & mo than Laleham). Noi ma néc 16 dic biét khoe, d6 sau cat cho phép 16n nhat
s€ tuong Urng voi khoang cach gitra phia trude may va vi tri hoat dong, vi du : sy hoat ddng ciia may ludn
luén phai dugc cho phép dudi mai di duoc chdng gitr. Sir dung hé thong diéu khién tir xa dé cho phép
khoang cach nay c6 thé mé ra 16n hon.

Chiéu rong ham dic biét trong mo than 1a 6m. Vi thé, may CM thuc té phai tao ra hai lan tién lui dé tao ra
dugc chiu rong diy du. Lan tién dau tién n6 s& cit duoc mot phan cia guong him. Sau d6 nd 1ui lai va
quay mot goc dé cit ndt phan con lai. Sau khi khi gwong 16 d3 dugc khau hoan toan thi n6 1ui ra dé tién
hanh viéc chdng giit bang neo méi.

Céac may CM thich hop cho viée cit trong ¢4 mém ching han nhu than, mudi. Piéu nay 1a do sb luong
cac ring cit trén tang 16n va do do lyc tai mdi rang s& 1a chia déu lyc cua cic ring nén no s& nho. Hé
thich hop trong cac mo ham 16, kich thudc va trong luong ciia may CM di duoc giam bot di. Cac may
CM c6 thé tao ra tdc d6 cét 16n, 1én téi 650 tan trén mot gio lam viéc, hogc tién dwoc 10m/ca. Trong cac
qué trinh khai thac kiéu buong va try, mot may don co thé hoat dong trong mot vung khai thac cua hai to1
bay guong, nd co thé di chuyén vi tri nay sang vi tri khac dé tao ra ning suit cao tai mot ving khai thac
on dinh.

Céc san phdm may diao CM ¢ Oxtraylia d6 thai 1én xe chd con thoi. Nhitng xe nay 1a mot phuong tién van
chuyén dap tmg dugc 12 tan than, no chét than tir cac may CM ¢ khu vyc guong dao toi khu vyc dac
bang tai ¢ dinh hodc ¢6 thé xa hon nita.

May dao lién tuc dic bié€t 12CM cua hang Joy

Cac kich thuoc Dai 10 m, rong 2.1 m, cao 1.35 m
Trong luong 36-41 tin (Tuy thudc vao kiéu tang cat)

Hiéu suit Tdc d6 cit 1on nhat 12 tan trén phut
Téc @6 dich chuyén 16-17 m/phit
6 dong co dién, cong sudt tong cong 312 kW

Piu cit. Kiéu tang quay tuong tmg véi cac rang cat. Hai kiu tang thay doi: loai rong 2,6m
cung cép boi hai dong co dién 60 kW hodc 3.2 m véi hai dong co dién 90 kW.

H¢é thong xiic don Hai tay vo dinh vi phia trudc c6 thé dich chuyén mam vo hodc tim be. Pugc cip
nguén boi dong co 45 kW, ké ca dan dong cho mang cao. TAm be mam vo duge co
dudi bang thuy luc.
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Mang cao Hoat dong tai ngay trung tdm clia may chuyén ché vat ligu tir ban vo lai dang sau.
Mang cio co thé xoay dugc mot goc 45° sang phai hay trai va chit tai 1én cac xe con
thoi.

Banh may Kiéu xich duoc dan dong bdi cac dong co dién mot chiéu.

Trong mo than, mot diéu rit quan trong 1a thong gi6 toi tang cat dé khong ché kha nang xuét bui. Mot
quat hut bui thiy lyc hodc dién hay mot dong co khi nén duoc dit phia sau may dao. Hé théng nay sé€ thu
hut cac hat bui nang trong khong khi bang duong 6ng tir khu vyc cat, thong qua hé thong loc va thai phia
sau cia may. No ciing cap nguon khong khi sach de thong gi6 cho khu vuc cat. Viéc dap bui dugc thuc
hién bang cac tia nud6ce ap lyc cao ding sau tang cat. Cac tia nudc ndy ciing duoc tich hop trong hé thong
thong gi6 khu vuc cit.

4.2 May dao — chot neo (Bolter — Miner)

May dao — chdt neo duoc thiét ké dwa trén nén tang ciia may dao 10 lién tuc nhung khac & chd 14 né 6 thé
vira cit vira chét neo tai cung mot thoi diém. Hién nay né dugc st dung rat rong rai tai cac moé ham 16 &
Oxtraylia, ddc biét trong cac 10 cho khai thac va hau hét cac may nay déu duoc san xuét boi hing Voest
Alpine (hinh 20). Cac bd phéan chinh ctia may bao gém :

1. Than may dugc rap banh xich di chuyén
Khung may chinh
B phan trugt dugc lap rap trén khung, phdi ‘'hop gitra b phan cdt va van tai
Mo dun thye hién viéc chét neo, phdi hgp bdn don vi chdt neo va hai can khoan 18 neo hai bén

kW

Hinh 20. Voest-Alpine ABM30 Bolter-Miner

Khung trugt dugc dinh vi trén khung chinh va cé thé dich chuyén dugc mot khoang 1a 1,0 m vé phia sau
hodc phia trudce, lién két v6i khung chinh bang cac kich thity Iyc. Trong qua trinh hoat dong, may di
chuyén vé phia guong than va yén vi tai chd voi cac kich thuy luc xudng nén. Khung truot sau do duoc
déy 1én phia trudc, tang cit dugce diy theo va tién vao guong dé khau than theo cach thong thuong. Luc
bay gio than may dang ¢ vi tri 6n dinh, qua trinh chdt neo duoc thyc hién cing liic véi viée khau guong.
Khi cit duge 1,0 m khung truot rat kich lai vao than may va cho may di chuyén 1én phia trudc guong va
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tiép tuc mét chu ky méi nhu da thyc hién. Mdy dao — chét neo ABM 20 1a mét loai may tién don, vi du :
tang cat ctia nd c6 chidu rong di véi nhip (chidu rong) clia guong ddo.

4.3 My khéu 10 chg

Mot may khau 10 chg 12 mot may cét sir dung dé khau than trong guong 16 chg. No tr¢ thanh mot phan
trong tong thé hé thong may khai thac, cac thanh phan chinh ctia n6 bao gdm : méang cao linh hoat (AFC),
hé thong chdng giit mai bang thuy luc, chat tai gian doan hodc bang tai. Than chinh ctia may duoc thiét ké
dé thich ung v&i guong than va thong thuong co hinh dang dai va mong. Viéc khau duge thyc hién boi
mot hay hai tang khau dinh vi trén ddu cn khau, cdn khiu co thé nang 1én hodc ha xudng theo mit phing
thang dung (hinh 21). Than dugc cit boi cac ring cit dinh vi theo by xoin theo kiéu canh quat xung
quanh tang khau. Cac vong xoan trén tang khau nay c6 tac dung gom than trén guong di theo dudong duoc
dinh sin xudng mang cio va tiép theo 1a xudng bang tai. May khau duoc dit phia trudc ciia mang cao va
khau di dong doc theo guong than trong khoang dit mang cao.

g \f_

Hinh 21: May khéu 10 cho

May khau dugc phan ra lam hai loai gdbm may khau tang don (SERDS) va may khéau tang kép (DERDS)
va ca hai déu duoc din dong boi dong co dién — thuy luc hay tat ca déu la dién. Cac may khau dién-thuy
lue 6 mot dong co dién 16n sau do n6 deNm dong dén bom thiy luc va tang cét thong qua céc hé théng bng
va hop sb. Bom thuy luc cung cép ngudn cho dong co dich chuyén bang thily luc va can khau bang cac
kich thuy lyc. Mot may khau dién toan phan bao gdm cic md dun riéng 1€ tuong xung voi khung cing
clia may. M&i md dun gdm : bd phan kéo, din dong tang khiu, hop ngudn chira dong co dién cua no.
Cong suat lap dat tong cong cua nd dic biét 1én toi 1000 kW.

Téc d6 cat toi da ciia may khéu trong 16 cho ¢ Oxtraylia 1én t6i 17-18 tAn/phut, voi ning suat thong
thuong 1én t6i trén 12.000 tin mdi ngay. Cac 16 chg cong sut cao co thé dat tdi 26.000 tan trén mot ngay.
Céc may khau hién dai c6 hé thdng dién tir tinh vi va dugc tinh hop hé thong xtr Iy bang may tinh dé ¢
thé tu dong hoa viéc khau va/hodc ty dong hoa viéc chét tai ciing nhu chng gitr.
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5. KET LUAN

Viée san xuat va str dung cac loai mdy dao ham trong nganh mo, cac cong trinh dén dung ngay cang phat
trlen Nhu ciu vé khai dao cac cong trinh ngam 0 nudc ta, dac biét 1a trong nganh mo ngay cang tang veé
so luong ciing nhu téc do dao, hon nira phai tiét kiém dugc t6i da lao dong thii cong. Do nhirng kho khin
vé chii quan ciing nhu khach quan, dic biét 1a von dau tu cac thlet bi nay ma hién nay viéc co gioi hoa
khai ddo & nudc ta con dimg & nhitng budc cham chap. Trong mdi quan tim chung, véi sy nhan biét dugc
su can thiét, su quan tim dung mac dén diéu kién ky thuat mo, su hiéu biét vé cac loai thiét bi dao (chi
phi cho viéc dau tu sir dung ciing nhu tinh ning ky thuat) thi viéc phat trién co giéi hoa khai dao ¢ nude
ta chic chan trong thoi gian rat gan ddy s& phat trién mot cach manh mé hon. Tuy nhién, ciing phai can
chuy dén viéc df)ng bo hoa thiét bi 1am viéc, dac biét cac hé théng vé dam bao an toan, mdi truong. Viée
trang bi mot hé thong thiét bj xir Iy bui trong gwong dao 1a mot viéc hét sirc can thiét dé dam bao sirc
khoe cho ngudi lao dong, dam bao sy trong lanh clia moi truong vi mot didu ai ciing biét rang viéc khai
dao dac biét 1a trong da cliing s€ Xuét ra mot luwgng bui rat 16n.
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