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P4 hoang san co ich la tai nguyén khong tai
. tao dugc. Do vay, tai nguyén khoang san

. can dwgc quan ly va bdo vé, khai thac, st
dung hop ly, tiét kiém va cé hiéu qua. Viéc khai
thac, str dung hop ly, tiét kiém c6 hiéu qua cho
tirng thoi ky véi tlrng loai khoang san la nhiém
vu quan trong dwoce dat ra cho cac nha hoach
dinh chinh sach, cac nha quan ly va doanh
nghiép nham dap rng yeu cau va thwe hién muc
tiéu phat trién bén virng. -

Trong qua trinh cdng nghiép hoa va hién dai
hoéa, coéng nghiép khai khoang déng vai tro quan
trong va tich cuyc vao sy phat ‘trién kinh t& cla
mot dat nwée. Xac dinh ré tam quan trong, cung
voi ddy manh khai thac, ché bién sau, nang cao
gia tri san pham cac doanh nghiép khai khoang
tap trung ddi méi céng nghé, phuong an khai
thac, nham nang cao ty 1& thu hodi, tiét kiem tai
nguyén khoang san.

Phan 16n nhitng khoang sang than théng
thwong cdé6 dang phéan Io’p dang via. Nhirng
khoang sang than cé ciu tric phwc tap duwoc
dac trung béi cac didu kién dia chat mé va cac
didu kién céng nghé khai thac mé, dac trweng b&i
s xen ké gilra cac via than c6 ham Iwcrng dat
tiéu chuan v&i cac Iop dat da thai hay via than
khong dat tiéu chuén, cling nhw sw thay ddi cla
ham lwong thanh phén c6 ich va tap chét co hai
trong via than dwgc khai thac, sw bién dbi vé
diéu kién thé ndm va chiéu day cla via than.

Viéc giam tdn that va lam nghéo khoang san
€O ich trong cac don vi khai thac khoang san
néi chung, cling nhw dbi véi cac don VI san
xuét than néi rleng tré thanh nhiém vu cép thiét
hién nay, giam ton that va lam ngheo khoang
san gop phéan ting thoi glan san xuét cha mo,
gidm chi phi khai thac, giam sw mat mat tai

nguyé&n gép phan tang hiéu qua kinh t& va bao

vé mdi trwdng.
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1. Tén thét va lam nghéo khoang san cé ich

Tén that va lam nghéo khodng san trong qua
trinh khai thac la khong tranh khoi trén cac mé 16
thién. Ton that khoang san co ich khi khai thac
khoang san bang phuwong phép lé thién dwoc chia
ra thanh ton that chung va ton that trong qua trinh
khai thac [1]. Ton théat chung bao gém: t6n thét tai
céc khu vyc can bao vé, cac vung ranh gi¢i va cac
tru bao vé, tai cac b mé, dwdi cac dai van tai cling
nhw ton that do diéu kién dia chét mo . dia chét thay
van va cac nguyén nhan khac. Ton that lién quan
téi qua trinh khai thac bao gém: nhirng ton that xay
ra tryec tiép trong qua trinh khai thac, tay thudc vao
cong nghé khai thac va trinh dé t& chirc cong tac
mo khi._khai thac tai nhirng khu vire tlep xuc gitrka
cac than quang va dat da kep. Tdn thét nay duwoc
tinh bang ti 1& phan trdm so voi triv lwgng can dbi
va xac dinh trong mét khoang théi gian.

Chung ta can phan biét tdn that thiét ké, tbn that
dinh mirc va ton thét ké hoach. Tdn that khoang
san co ich lién quan t&i thiét ké, dwoc xac dinh khi
thiét ké khai thac khoang sang. Mirc do tbn that
chung cling nhw tén that trong qua trinh khai thac
dwoc thiét lap trong thiét ké. Do Ién cla tén thét
chung trong qua trinh khai thac khoang sang
thwéng khdng thay déi. Nhirng ton that trong qua
trinh khai thac tuy thudc vao nhirng diéu kién dia
chat md, céc yéu t6 tb chirc cling nhw céng nghé
va c6 thé bj thay ddi trong qua trinh khai thac.

Tén thét dinh mirc clia khoang san co ich duoc
dung dé thiét 1ap tinh toan kinh té ky thuat cho mai
block khai thac dwa trén tai liéu tham do khai thac.
Toan bd triv Iwong can déi sé dwoc thu hdi dwoc
xac dinh bang tén that nay.

Ton that ké hoach dugc tinh toan cho mét phan
hay toan bd khoang sang, phu hop véi ké hoach
phat trién ctia mé theo cac giai doan khai thac, dwa
trén dinh mirc tén that dwoc phé duyét.
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Nhw vay, cé rat nhiéu nguyén nhan gay ra hién

twong tdn that va lam nghéo khodng san nhu: sai _

s6t trong qua trinh thadm do, tn that trong khau = -
thiét ké, ton that trong qua trinh céng nghé va déng -~ N B ﬁ_
bo thiét bj (lwa chon may xuc chwa pht hop), khau " 4 B ‘fi’j\l
thwc hign (trinh d6 tay nghé cla tho lai may P S
xuc,...), Tuy nhién, trong bai viet nay tac gia chi de

cap dén anh hwdng clia so @6 xic toi hé sb ton
that va lam nghéo khoang san, qua dé dé xuat cac _{

gidi phap nham t6i wu héa hé sé ton that va lam I
ngheo khoang san [2]. ; A E:

2. Bai toan diéu khién ton that va 1am nghéo % |
KSCI dwa vao so dd xic cia may xic thay lyc i
gdu ngwoc (trwong hep via than c6 géc déc
nhé hon géc nghiéng b swén tang a>p)

Hién nay, tai cac md than thudc Tap doan Than-
Khoang san Viét Nam chl yéu s dung may xic
thlly e gau nguoc (MXTLGN) d@é xdc béc than va
str dung 3 so' db xtic phd bién nhw sau [3]:
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H.1. Céc so dé xuc bée KSCI str dung MXTLGN: a - Méy xtic ding & trén, Iam viéc v6i guong duéi
murc méy ding; b - May xdc ding & dwdi, lam vige voi gwong cung mirc may dimg; ¢ - May xic
dirng & phén tang, lam viéc v&i guong trén va dwéi mirc may dimg
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2.1. Trirong hop 1 - Mdy xdc phia dwéi, xic
guwong trén mirc may dirng (H 1.b)

Véi so dd nay, & td c6 thé nhan tai & phia trén
hodc cung mirc may dirng:

H*

H.2. So d6 quy dao chuyén dong clia gau méy xic
Gia sl viéc xtc bbc via than cé chidu day la M
va goc nghiéng cua via than |a B, chiéu cao tang la
H, géc ngh;eng swon tang la a, ta xay dyng dwoc
so tinh ton that va lam nghéo nhw hinh 3. Xac dinh
tén that va 1am nghéo KSCI [3], [4].

h \
\
\

\AV

Mo N

H.3. So' db tén thét va lam nghéo
khi str dung MXTLGN dirng & duoi lam viée véi
guwong trén mic may dieng

Tam giac than (tbn that) dwoc tinh bing biéu
thire sau:

2
1( . I
AP = E(h-wj (cotB - cota) (1)

Goi | va m 1a khodng cach tinh tlr mép ngoai
clia via than dén mep bo tang va khoang cach tw
ranh gi¢i than- dat t&i try via theo so d 3 thi | va
m duwgc xac dinh bang biéu thirc sau:

I = h(cotp - cota) - \/ZAP (cotB - cota) (2)
m=h(cotB-cota)-I (3)
Dwa vao hinh so d 03 hé sé t6n that dwoc xéc

dinh bang phan ti 1& cGa tam giac AP trén phan
dién tich than twong (rng: [1]

2AP @)
n= M.h

Thay (4) vao (2) ta cé:

|=h(cotB- cota)-Jn.M.h(cotB-cota) (5)

Gia st AV la dién tich tam giac dat da 1an vao
than, theo so do hinh H.3 ta xac dinh dwoc:

2
1 |
V=—-————| (cotp -cota 6
2{(cotB-cota)J (cotp ) ©)
=> |=,/2AV.(cotB-cota) 7)
Hé sb lam nghéo khoang san (p) dwoc xac dinh
bang phan ti 1& ctia tam giac AV trén phan dién tich
than twong trng va dwgec tinh theo cong thirc: [1]

2AV
ST (8)
Thay (8) vao (7) ta co
= Jp M.h(cotB - cota) (9)

Tién hanh xac dinh méi quan hé gitra dién tich
clia tam giac tdn that AP va dién tich tam giac dét
da Ian (tam giac lam nghéo) AV theo (3) va (7) ta
thu dwoc:

2
_1(, [ 2av )
AP = E{h —(cotB ey J .(CotB-cota) (10)

2.2, Tru’o*ng hop 2 - Mdy xuc dirng & mat
tang trén, xdc gwong xic phia dwéi mirc may
dirng(H.1.a)

Hé sb tén that va lam nghéo khi si¥ dung so o
xtc nay dwgc xac dinh va tinh toan twong ty nhw
trwedrng hop 1

2.3. Tru"o’ng ho'p 3 - Mdy xuc dieng & gidba 2
phén tang, xic dong thoi ca trén va dwéi mire
may dieng (H.1.c)

H.4. So d6 xuc va chét tai cia may xuc MXTLGN
khi dirng & phén tang

Gia str viéc xtc béc via than co chidu day la M
va goc nghiéng cua via than la B, chiéu cao tang 13
h, géc nghiéng swén tang la q, tang dwoc chia
thanh hai phan tang c6 chiéu cao lan Iwot 1a h; va
h, ta xay dyng dwgc so db tinh tén that va lam
nghéo nhw sau (H.5).
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H.5. So d6 ton that va lam nghéo khi str dung
MXTLGN dirng & phén tang lam viéc véi guong
trén va dwdi mirc may dieng

Dwa theo so' d6 hinh H.5, theo phwong phap
hinh tién hanh xac dinh ton that va lam nghéo
KSCI: phén tén that than dwoc thé hién bang 2 tam
giac AP; va AP,, dwoc tinh bang biéu thire sau:

2
1 I
AP =—|h-—1 {B - cot 11
! 2[1 cotB-coth \ontBenis) b

2
1 I
AP, =—|h,-——2—— | (cotB-cota 12
2 2[ 2 cotB-cotu] ( g ) (12)
Goi Iy, I, 1an Iwot la khoang cach tinh t&r ranh
gi¢i than-dat dén mép b tang cua phan tang than
1 va 2, theo so dd hinh 5 thi |4, |; dwoc xac dinh
béng biéu thirc sau:

l, =h, (cotp - cota) - \2AP ( cotB cota) (13)

l, =h, (cotB - cota) - \2AP, (cotB -cota)  (14)

Hé sé tén thadt dwoc tinh theo cong thirc
n=2AP/(M.h) ta co[1];

I, =h, (cotB - cota) —\/n1.M.h1.(cotB -cota)  (15)

I, =h, (cotB - cota) -\/f]z.!\.fl.h2 (cotB-cota) (16)

Trong d6: M - Chiéu day ndm ngang ciia via; n va
n2 - TT 1& mét méat twong (rng véi phan tang 1 va 2;
hs va h, - Twong (rng la chiéu cao 2 phan tang 1 va
2; Iy va I, - Twong (rng la khoang cach ranh giéi
than d4t téi mép b swon tang.

Theo so @6 hinh H.5 phan lam nghéo (phan dat
bi xtc 18n khi khai thac) dwoc thd hign bang 2 tam
giac AV, va AV,, duoc tinh bang biéu thirc sau:

2
_1 L )
AV, —E(WJ .(cotp - cota) (17)

2
_1 1 i
AV, _E{W\] .(cotB - cota) (18)

Ttr do ta tinh duwoc |4 va ls:
I, = \/2.AV1.(cotB - cota)

l, = \/Z.AVZ.(cotB - cota)
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(19)
(20)

Khoang cach tir danh gi¢i than- dat dén tru via
duwoc xac dinh:

m, =h, (cotp - cota)-1, - (21)

m, =h,.(cotp - cota) -1, (22)

Hé s6 lam nghéo dwoc tinh bing cong thirc

p=2AV/(M.h) ta co[1]:
Thay vao (19) va (20) ta dwoec:

l =\/p1_M.h1.(cotB-cota) (21)

l, = /p,-M.h,.(cotB - cota) (22)

Tién hanh xac dinh méi quan hé gita dién tich
clia tam giéc t6n that AP va dién tich tam giac déat
d4 1an (tam giac lam nghéo) AV theo (14), (15) va
(20), (21) ta duoec: '

, ,
AP, = s )}.(cotﬁ-oota) (22)

1
1 B i
2[ (cotB-cota

2
A 24y, i
AP, —E(hz (ootB-cota)J .(cotB - cota) (23)

Tir d6 ta c6 tdng dién tich tn that va 1am nghéo
dwoc xac dinh theo biéu thirc sau:

AP’=AP+AP;. (24)

AV'=AV+AV,, (25)

Tién hanh danh gia tén that va lam ngheo theo
cac phuwong an b tri may xuc:

& o
e N !
I Th 12
APy : an AP
h . AP2
hy AV A2

M

AV

H.6. So d6 so sénh ton that va lam ngheo theo
hai so do xtic khi str dung MXTLGN

Qua so' dd hinh H.6 va béng phwong phap hinh
hoc cé thé nhan thay:

AP=AP’ +A;—>AP=AP+AP,+A;. (26)

AV=AV’ +A—>AV=AV+AV+A. (26)

So sanh 2 phuong an co thé thay so db xtc 1c
dem lai hiéu qua giam dién tich ton that khoang
san c¢é ich di m(f)t lwgng Az so véi so ddxic 1b va
gidm lwong dat da 1an tap di mot lvong A1

Véi 2 so dd thi so do 1c voi 2 phan tAng sé gop
phan gidm dwoc hé sb ton that va lam ngheo
khoang san qua do tang hiéu qua kinh té giam chi
phi san xuét cho cac don vi san xuét.
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3. Ap dung tinh toan cho mé than Tay Nam
Da Mai-Quang Ninh

3.1. Tinh todn tén that va Iam nghéo khi sir
dung sor dé xic mdy xuc dirng & duwéi xiic trén
mirc may dirng

Vi didu kién clia mé than Tay Nam Da Mai ta
c6: h=7,5 m; M=4,26 m; p=35°; a=65°, i trong clia
than 1a yr=1,45 Tan/m®, i trong clia d4t da mé 1a
10=2,7 Tan/m®, Chidu dai khai thac trung binh cla
toan mo la L=1400 m[5].

Imax=h(cotB-cota)=7,5.(cot35°-cot65°)=7,21 m.

Gia tri clia | c6 thé thay dbi tiv 0 dén 7,21 m chia
khoang céc | thanh 10 doan bang nhau.véi khoang
cac mdi doan 1a Al=0,72 m. D& tinh toan va danh

gia hé sb tén thét va lam ngheo trong cac phwong
an ta dwa vao hé sb I!Imax va xac dinh dworc ty 1&
ton that va lam ngheo thé hién trén Bang 1.

3.2. Tinh todn ton that va Iam nghéo khi st
dung so dé xic mdy xic dirng & giiva hai phén
tang, xtic & trén va dwéi mivc mdy dirng ,

V@i viée chia 2 phan tang ta cé di liéu dau vao
nhw sau: h1=h,=3,75 m; M=4,26 m; B=35° «=65°, ti
trong cua than 1a yr=1,45 TAn/m®, ti trong cla dét
da mo la yp=2,7 Tan/m®, chiéu dai khai thac trung
binh cla toan mo la L=1400 m [5].

Imax—h(cot[} cota)=3,75.(cot35°-cot65°)=3,61 m.
ta cling tién hanh chia gia tri ctia | thanh 10 phan voi
khoang cach Al=0,35 m. Lap Bang tinh M. va xac
dinh ty I& tn that va lam nghéo thé hién trén Bang 2.

Bang 1. Téng két tinh toan hé sé tén that va lam nghéo voi h=7,5

Ne | h4=h, | cotg 35-cotg 65 I Al M AP AV o) n
171 7.6 0,962 7,215 0,7215 |4,26 0 27,0562 |169,3662 0
21 &8 0,962 6,4935 0,7215 |4,26| 0,2705 | 21,9155 |137,1866| 1,6936
3175 0,962 5,772 0,7215 [4,26 | 1,0822 17,316 1108,3944| 6,7746
4 175 0,962 5,0505 0,7215 |4,26 | 24350 13,2575 | 82,9894 | 15,2429
5 | A5 0,962 4,329 0,7215 (4,26 | 4,329 9,7402 | 60,9718 | 27,0986
6| 75 0,962 3,6075: | 0,7215 |4,26| 6,7640 56,7640 | 42,3415 | 42,3416
71 75 0,962~ 2,886 0,7215 | 4,26 | 9,7402 4,329 | 27,0985 | 60,9718
8 |-75 0,962 2,1645 0,7215 [4.26 | 13,2575 | 2,4350 | 15,2429 | 82,9894
9] 75 0,962 1,443 0,7215 |4,26| 17,316 1,0822 | 6,7746 | 108,3944
10| 7,5 0,962 0,7215 0,7215 4,26 | 21,9155 | 0,2705 1,6936 | 137,1866
1] 7,5 0,962 0 0,7215 | 4,26 | 27,05625 0 0 169,3662
Ghi chu: P=2AV/(M.h); n= 2AP/(M h)
Bang 2. Téng két tinh toan hé s6 ton that va lam nghéo v&i h=3,75 m
Ne | hy=h, | cotg 35-cotg 65 I Al M AP AV p n
11375 0,962 3,60750 | 0,36075 | 4,26 0 13,52813 [84,68310 0
2 ]| 3,75 0,962 3,24675 | 0,36075 | 4,26 | 0,135281 | 10,95778 |68,59331| 0,846831
3 | 375 0,962 2,88600 | 0,36075 | 4,26 | 0,541125 | 8,65800 |[54,19718| 3,387324
4 | 375 0,962 2,52525 | 0,36075 | 4,26 | 1,217531 | 6,628781 [{41,49472| 7,621479
5] 3,75 0,962 2,1645 | 0,36075 | 4,26 | 2,16450 | 4,870125 |30,48592 | 13,54930
6 | 3,75 0,962 1,80375 | 0,36075 | 4,26 | 3,382031 | 3,382031 {21,17077| 21,17077
7 | 3,75 0,962 1,44300 | 0,36075 | 4,26 | 4,870125 | 2,16450 |[13,54930| 30,48592
8 | 3,75+ 0,962 1,08225 | 0,36075 | 4,26 | 6,628781 | 1,217531 |7,621479| 41,49472
19 | 375 0,962 0,72150 | 0,36075 | 4,26 | 8,65800 | 0,541125 |3,387324| 54,19718
10 | 3,75 0,962 0,36075 | 0,36075 | 4,26 | 10,95778 | 0,135281 |0,846831| 68,59331
11| 3,75 0,962 0 0,36075 | 4,26 | 13,52813 0 0 84,6831

Bang 3. Béng so sanh cac chi tiéu cla 2 phwong an

Céc chi tiéu

May xtc dirng & duéi
xuc trén mdrc may dirng

May xuc dirng & gilra hai phan tang,
xUc & trén va dudi mirc may dirng

Hé sb ton that trung binh 42,34 21,17
Khdi lwgng than twong (ng (nghin Tan) 13722,8 6861,4
Hé s6 lam nghéo trung binh 42,34 21,17
Khdi lvgng da da twong tng(nghin tan) 25552,8 127764
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4. Két luan va kién nghi

Qua Bang 3 co thé thay rd viéc ap dung so do
khai thac than 1 tAng véi chidu cdo tang h=7,5 sé&
c6 hé sb ton that va 1am nghéo cao gép 2 lan so
véi viéc ap dung so @6 khai thac véi 2 phan tang
nhé h=3,75. Hiéu qua giam tdn that va lam ngheo
khoang san co ich trong khai thac, lvong dat dalan
tap giam 12776.7 nghin tan, lwong than ton that
trong qua trinh khai thac giam Q=6861,4 nghin tan.

Viéc ap dung so dd xuc voi chleu cao tAng nhé
cling v&i may xdc co chidu dai tay gau phu hop sé
dem lai hiéu qua xtc béc chon loc cao dbi véi cac
via dbc thoai (goc déc bd swén tang Ién hon goc
dbc cla via a>p) qua dé gidm dang ké lwgng than
bi méat mat trong qua trinh khai thac cting nhuw giam
lwong dat da 1an tap. Nham phat huy hiéu qua khai
thac kién nghj don vi cho 4p dung so dd xic véi 2
phan tang nhé.0
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SUMMARY

Reducing loss and poverty of useful

minerals is one of the most important and
urgent tasks not only in Vietnam, but also in
the advanced countries in the World. In the
article, the author mentioned only a small
part of all the technological solutions to
reduce the loss coefficient and the beneficial

mineral depletion in the coal selection
process by reverse bucket hydraulic
excavator. By examining and evaluating
different coal mining diagrams, we locate the
right boundary of mining between the coal
and soil to choose the best mining plan for
coal seams, and select the most appropriate
location of the Coal-Land boundary,
optimization of loss factor and poverty.
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SUMMARY

This article presents the results of the
study of material composition of gold ore

sample in Nam A mine, MU Ca commune-
Nam Khao commune, Mudng Té district, Lai
Chéau province. The article also mentions the
orientation of procesing technology for the
original gold ore samples.
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