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KHOA HOC VA CONG NGHE M0

SU DUNG THIET BI CU' BONG VA CONG NGHE LINH HOAT
DE KHAI THAC CAC NUI DA XAY DUNG
TRONG Pif HINH PHUC TAP VA KiCH THUGC HAN CHE

GS.TS. TRAN MANH XUAN, NCS. HOANG CAO PHUGNG -

\ gay nay, trén cac m¢ 16 thién may xuc tay gau
: . I chay diesel két hop véi 6 t6 khung ngén duoc

coi la dong bo thiét bi co dong lam viéc c6
hiéu qua trong diéu kién dia hinh phic tap va mat
bang hoat dong c6 kich thuéc han ché. Tir khi may
chét tai dwoc dwa vao st dung trong nganh mé voi
dung tich gau I&n, c6 chire nang chat hodc xtc chét
va van tai da tré thanh loai thiét bj co déng cé thé
canh tranh v&i déng bo may xtic-6 t6 & chirng myc
nhat dinh phu thugc vao khodng cach van tai va san
Irong mo. Theo cac tai liéu nghién ctu & nudc
ngoai cing nhw kinh nghiém st dung thuc t& &
nuwéc ta, may chat tai 1am chirc nang xuc bde, van
tai 1am viéc c6 hiéu qud hon déng bd may xc-6 t6
khi khoang cach van tai vat liéu dén 1000 m va san
lwong mé can hoan thanh dén 1 trigu m¥nam.

Khi khai thac cac md da véi va da xay dwng &
cac nui don déc hay cac mém nui ndm gan nhau
trong mét quan thé nui da co kich thude lon, cé thé
st dung cac déng bo thiét bi trén day véi cac so dd
cong nghé linh hoat, nhdm nang cao trinh d6 co giGi
hoa trong khai thac 1§ thién, ddm bdo an toan, tan
thu duoc t6i da tai nguyén va bao vé méi trudng.

Dé khai thac cac mé da xay dyng co dang nhu
trén, thuwong ngudi ta ap dung phuong phap mé via
bang hao hodc hao-mang. Tuyén dwdng hao cé dang
x0én bc. Céc thong sé co ban clia hao: d6 déc doc
cta duwdng hao i (%); chiéu réng cla nén hao b (m)
va chiéu cao clia bor hao h (m). Céc théng sé nay co
anh huwdng quyét dinh dén kha nang ap dung cia
tirng loai dong b thiét bi, higu qua khai thac déi voi
mét mé cu thé co kich thudc chan ndi va géc déc cia
swon ndi xac dinh. Chiéu rong nén hao duwoc xac
dinh phu thudc vao phurong tién di chuyén trén hao (6
t0, méay chat tai hoac thiét bi xtc béc) cod tinh dén
chiéu rong dai an toan, ranh thoat nwéc. Chiéu cao
cla hao duoc xac dinh theo biéu thive:

he b.siny.sina

sin(a-y) ’

(1)
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rong clia nén hao (b) va géc déc suon niy (H.1).

Trwong Dai hoc Mé-Dia chit

Trong do: b - Chiéu réng cta nén hao, m: y, « -
Goc déc trung binh clia swén ndi va b hao, do. i
Ttr (1) ta thay chiéu cao cla hao phy thudc vao chidu

H.1. _Su phu i‘huéé kchfeu cao hao h va chiéu réng
nén hao va goc déc trung binh cta swon nii
T hinh H.1 ta thdy khi chiéu rong nén hao cho
trude thi néu géc dée trung binh cta suon ndi y tr
40° tré xubng chiéu cao clia hao h tang tir ttr, nhung
khi y>40°, gia tri h tang rat nhanh, diéu d6 cho thay
kha néng dao hao xoan éc¢ trén sudn ndi c6 @6 doc
cao sé bj han ché dic biét khi nén hao rong.
1. St dung ddng bé thiét bj may xtc-6 to
Bay Ia déng b6 thiét bi phé thong nhét khi khai
thac cac mé da. Tuy nhién diéu kién ap dung kha ngat
ngh_éo dac biét khi kich thwée ndi bj han ché va géc
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déc swon ndi 1on. Khi ste dung, vi du 1 may xac dé
xuc da trén tang thi phdi hop véi né it nhatla 2 6 t6
tré 1&n, didu dé dan dén chiéu réng nén hao I6n, lam
tang chiéu cao clia hao (dweng hai lan xe) Diéu nay
dan -dén han ché kha nang ap dung clia cong nghé
nay do chiéu cao nui dwge mé via bang hao xoan 6c
dé van tai bang 6 t6 khong lon.
2. Cong nghé déng bo thiét bi may chat t2i-6 té
Canh tranh v&i cong nghé trinh bay trén day ching
ta co thé ap dung cdng nghé khac cé tinh linh hoat
hon. Thay cho may xuc, ching ta dung may chét tai.
May chét tai lam nhiém vy xuc dat da trén tang (khau
theo 16p bang) sau do van chuyen da chay theo swon
nui xudng dé tai vao 6 t6 bd tri & chan nai. Nén st
dung chi 1 may chét tai dé xuc béc. Diéu nay cho
phép giam kich thuoc cla nén hao. Mat khac, may
"h't t3i c6 kha nang vuot dd déc Ion hon 6 t6 nén co
e gidm duoc khodng cach van tai tlr mat bang khai
thac dén chan ndi. San lwgng mod Qg co thé dat ducvc
rong freong hop nay phu thugc vao nang suat cla
may chét tai Qg, nd dwcc xac dinh theo biéu thirc:
Q‘\—QC t= EKy ﬂKm, m J’h (2)
T (2) ta tinh dwoc dung tinh gdu may chét tai
can thiét khi biét san lwgng da Qq:

Qq 3
E=| Q| 3 3
(n.KX.Kot] m ®)

Trong d6: E - Dung tich gau clia may chét tai, m%; n
- 86 chu ky xdc ly thuyét trong 1 gio.

n=(60/ta)=[60/(txg*tc)]. 4)
Tai day Tek - Thoi gian chu ky lam viéc (chu ky
xuc) cla may chét tai, phut. N6 bao gém thdi gian
thao tac cb dinh tg (xic+d&) va thdi gian thao tac
thay doi t, (thoi gian may chay).

Thoi gian thao tac co dinh phu thudc vao dung
tich gau va mirc do kho xuc clia dat da co thé tra
Bang dé tinh toan. Thoi gian thao tac thay déi co
thé tinh gan dang theo biéu thie.

:2.{% + Hd_'Kd ] o

| 1000'th0

=0,12.(rtc+H°—t,Ki} L

| the

Thay (5), (4) vao (2) xac dinh duoc san lugng clia
mo Qq:

®)

, phat.

Bang 1. Sw phu thudc cda tai trong 6 té vao E va L

60.E.K, .Ko.t m?.

Qq= X0 L (8)

P +0,12{rtc +HetKa ] LI
i Vibe

Trong do: K, - Hé sb xtc; Kot - Hé s hiéu qua tac
nghiép (phu thudc vao tinh trang cla guwong va
cdng tac td chirc); Ve - Van téc trung binh clia
may chét tai, km/h; r - Ban kinh quy ddi clia mat
bang khai thac m; He - Chiéu cao cta nui da khai
thac, m; i - Do déc dwdng hao, dv.

S6 & td can thiét phuc vu cho 1 may chét tai
dwoc xac dinh theo biéu thirc:

NO 1+ (120/th0)+ Td +Tm

Tek-No
Trong d6: L - Khodng cach van tai bang 6 to tw
chan nui dén noi d& tai, km; vio - Van téc trung
binh cla 6 t6, km/h; Ty - Thei gian d& cia 6 t6,

l

, chiéc. (7)

phut; Ty - Thoi glan ma no cla 6 to khi nhan tai va
dé tai, phat; ne - Sé gau xtc day 6 to.
QO-kq by
=———-——, gau. 8
=T AL ®)

Thay (8) vao (7) ta dwgc:
N =1+ (120. LNV ) + Ty + Ty
I % Kq
K Ek, Yd |

Trong do6: qo - Tai trong o to, tan; kq - Hé so st
dung tai trong; y4- Khoi luvgng riéng clia da, tYm®.

T (9) qua mot vai bién dbi ta nhan dugc cong
thire tinh tai trong 6 t& phéi hop v&i may chét tai:

B = [(120.LAV ) + Ty + T 1EK,. Yy thn. (10)
(ng - 1).Te Ky

De 6 t6 phéi hop lam viéc nhip nhang v&i may chét
tai, sd 6 t6 phuc vy cho 1 may chat tai it nhat la bang
2. Khi Ng=2, E=4 m®, vio=20 km/h, Tg+T,=2 phdt; .
K,=0,69; Kot=0,9; y4=2,65 thi tai trong 6 t6 phu thudc E
va L cho trong Bang 1. Tt biéu thirc (10) ta thay néu
sb 6 t6 phuc vy N0-3 tai trong 6 t6 gidm hai Ian, No—4
tai trong 6 t6 giam 3 1&n so voi trwcng hop No=2. Diéu
nay cho phép doanh nghiép mé linh hoat trong viéc
lya chon tai trong va so Iu’ofng 6 t6 yéu cau dam bao
hoan thanh ké hoach san lwong. Quy md tang tai
trong cia 6 t6 con phu thudc vao thdi gian chu ky lam
viéc clia may chét tai Tex.

, chiéc. (9)
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3. Cong nghé 6 té phdi hop v&i may chét tai

C6 thé canh tranh véi coéng nghé khai thac khéu
theo 1&p bang dung 6 t6 phéi hop véi may chét tai
khi 6 t& nhan tai & chan nui la codng ngh¢ khai thac
khéu theo I6p bang xdc chuyén da db gua mang
bang may chét tai (MCT) hay may i (MU).

Khi st¢ dung MCT va mé& via bang hao xoén éc,
sb vong xoan &c Ny khong dwoc vuot qua 0,5+0,6 dé
¢6 phan swon doi tréng khong co dwédng hao dung
vao viéc bd tri mang Khi st dung MU va mé via
bang hao don gian, hoic zic-z4c thi toan bé tuyén
ducyng hao chi dwgc bb tri & mét bén clia swon nui,
con phla déi dién ctia nui dwoc dung dé bb tri mang.
Xuc d& & chan mang hiéu qua hon ca la ding may
xtc kiéu xay dung cé chiéu cao xuc Ion nhat cha
may xuc cang I&n cang tot vi khéi lwong da chira
dwoec & chan mang Vg (m°) ty 1& thuan béac 3 voi
chiéu cao dbng da dwdi chan mang [2].

Thoi gian chu ky lam viéc cla mang Iic nay
duoc xac dinh theo biéu thirc:

T=(t+)=(VolQe)+(Vo/Qey), gio. (11)
Trong d6: t;=(Vy/Qq) - Thoi gian may chét tai xdc
da trén tAng dé tao nén déng da dudi chéan tuyen
Vd t=(Va/Qqe) - Thoi gian may xuc géu cap xuc hét
dong da duwdi chan tuyén Vg, Qg va Qgc Nang suat
ctia may chat tai lam viéc trén tang va may xdc gau
cap lam viéc dwéi chan mang, m¥h.

Dé cho cong tac gitra hai cébng doan lam viéc
cla mang dwoc nhip nhang, thdi gian t; va t, phai
bang nhau va bang t (t;=t;= t). Tl do:

=(Vo/Qe)=(Ve/Qup), gi0-. (12)

Trén co sé (12) ta chon dwoce dung tich gau cla
MCT va may xuc gau cap (MXGC) theo cac biéu
thtre sau day néu ta chon thoi gian t cho trude.

Va-Tek 3
e e e V1 SHE L 13
760K, Kot (13)
Va-Te 3
=—9dC 14
BRIt (14)

Trong @6: T¢ - Théi gian chu ky xic clia may xic
tay gau, phut.

Khi ap dung cong nghé nay thucng phai ap dung
ca ngén (vi dy thoi gian lam viéc clia cala 6 gio).

4. Cong ngh¢ khai thac khu mé cé hai nui da
dwere khai thac dong thdi nam cach nhau khéng xa

Khi & khu mé c6 hai nti da dwgc khai thac dong
thoi ndm céach nhau khong xa (hodc cac mém ndi
nam trong mét quan thé nui) cling c6 thé ap dung
cong nghé khai thac nhw da trinh bay & muc-3). Tuy
nhién si¥ khac nhau co ban & day 1a mot may chat
tai lam cong viéc xtc da d& vao mang cho ca hai
nui, cdon may xuc gau cap xtc da & chan mang & ca
hai nui cling chi dung mét may. Trong so dé cong
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nghé& nay c6 su di chuyén clia MCT va MXGC. Kh|
may chét tai dang d& da vao mang N°1 thi may xac
gau cap dang xdc & chan mang N°2. Két thuc vigc
xuc dong dé & chan may N°2 va di chuyén dén chan
mang N°1 thi mang nay da dwoc chét day
Toan bé chu ky lam viéc clia may chat tai sé la:
Te=[(2Va/ Qo)) Hael, gio. (1)
Con thoi gian chu ky lam viéc cla MXGC &
chéan nui bang.
gc‘[(szIQgc)"‘tdgc] gio. (16)
Trong d6 tyet va dgqc - thoi gian di chuyén clia may
chat tai va gau cap tinh cho mét chu ky lam viéc gio.
N6 dugc xac dinh trén co so khoang céch di chuyén
clia may chét tai va may xuc gau cap tr mang nay
dén mang kia va van téc di chuyen cla chung
Dé cho cong viéc & trén tdng va dudi chan
mang phoa hop duoc nhip nhang, nang cao th&i
gian str dung thiét bi, thei gian chu ky lam viéc cla
may chét tai Ty va thO’I gian chu ky lam viéc cla
may xUc gau cap Toc lay bang nhau va bang:
Tct—Tgc-To ttr d6 ¢6 thé xac dinh nang Suat can
thiét cla may chét tai cling nhw may xuc gau cap
theo cac biéu thuc:
Qer=[2Va/(Totaer)], m /Qio’ va
Qgc—IZVd/(To-tdgc)] m °1gi®.
Dung tich gau yéu cau tuong tbng sé la:
2.Vg.Tek
Ect
60.Ky.Kot.(To - Tget)
2.Vy. Tek 3
%~ 60.Ky Kop(Ty - Toge)'

Trong d6: Tek - Thoi gian chu ky xic cla may xuc
tai lam viéc trén tang, phat; Tc - Thoi gian chu ky
xtc clia may xuc tay gau, phut.

Tuy theo diéu kién thoi tiét cia khu mé, ché das
lam viéc clia mé, trir lwong cla nui d4, san lwong
yéu cau va kha nang trang thiét bi clia doanh
nghiép md (c& thiét bi) ma ngudi ta chon théi gian
chu ky lam viéc To. Néu chon ché d6 lam viéc ngay
1 ca va thoi gian ca lam viéc béng thoi glan chu ky
lam viéc cla hai mang thi san lwgng mé co thé dat
dwoc & mirc cao va gan bang 2Vy/ca.

V&i 4 so dd cbng nghé trinh bay trén day bén
canh viéc so sanh cac diéu kién ky thuat, néu can
can nhéc vé mét kinh té co thé dung tiéu chi chi phi
quy chuyén dé quyet dinh chon céng nghé khai thac
hop ly cho mét dbi tucyng cy thé dang nghién ctru:

Ci=(Cx+E k), d/m® => min. (19)
Trong @6: C; - Chi phi tinh chuyén dé thu dwoc 1 m?
da nguyén khai theo phuo’ng an thiv i, m® Cy - Chi
phi dé khai théc 1 m® da nguyén khal theo phuwong
an th i, d/m> E - Hé sé dinh mec hiéu qua 6n dau
tw; K; - Suét dau tw co béan phwong an the i.00

(17)

mva

(18)

(Xem tiép trang 20)
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c6 hai cho méi treéng, nhitng tac déng xau duwoc
khong ché nam trong gi¢i han cho phép theo quy
chuén 1a vu nd than thién voi méi trueong;

% Khi thiét ké mot wu né than thién véi méi truong
_ can chon loai chét nd “sach” ¢ can bang 6xy bing
khong hodc xap xi bdng khéng dé& khong sinh khi déc,
ap dung triét @& moi bién phap dé giam thiéu téi da
nhCing tac déng co hai dén méi truong.0
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NQU’O’I bién tap Hé Si Giao

'SUMMA’liY.

When design a blast to the environmental
friendly, should select the type of explosives |
have oxygen balance to zero or close to |

| minimize the impacts on the environment and |
| increasing degree of environmental friendship.

SU DUNG THIET BI CO BONG...

(Tiép theo trang 12) .
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Nguwoi bién tip: Ho ST Giao

SUMMARY

Recently, the loading machine was used |

in the mining industry with large bucket |
~ capacity and flexibility. It can compete with
| the excavators and trucks synchronous

certain extent depends on the distance of ||
| transport and mining output. This paper
| propose to use loading machine as portable |
devices and flexible technology to exploit the |

~ limestone with complex terrain and limited size.

DIEU CHINH DU AN SAT...

(Tiép theo trang 16)

an Khai thac va Tuyén quéng st mé Thach Khé
voi thue té vo cung khé khan vé tw nhién va kinh té
ky thuat ctia VN lan niva khdng dinh sy I&n manh
ve chét clia cac can by KHKT va ky sw ‘hoat dong
trong Nganh khai thac mé 1§ thién.O
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Nguroi bién tap: Tran Vian Trach

SUMMARY -

Achievements in science and technology
helped open pit minings to solve many
complex problems such as the drainage
bottom self flow, improving work-shore
angle, selective cutting, blasting in rock
The

hydrated, transport in deep mines,...
adjusted successfully to complete and
feasible Thach Khé Iron Mining project with
extremely difficult reality of nature and

economic, that reaffirms the growth in
quality of Scientific staff of engineers and
operations in surface mining industry.




