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( hét lwong da véi khai thac anh huong trwe

tiép t&i chat lwgng va qua trinh san xuét xi
- mang. Dé dam bao chéat lwgng da nguyen
khai (cac thanh phan nguyén liéu khoang) can c6
ké hoach khai thac hop ly phuc vy San xuat xi
méng, dac biét déi véi cac mo co chat lwong thap,
ham Iuo'ng thanh phan héa khéng &n dinh, bj xen
kep nhiéu thdu kinh dat da phi nguyén liéu” (da voi
silic, dolomit,...). )

Chét lwong da véi dwoc danh gia théng qua 12
chi tiéu nguyén liéu khoang, gém CaO, MgO,
SiOz, A|203, F920_3, 803, P205, N3205, Kzo, Mn203,
TiOz, MKN.

Trong pham vi nghién cuu nay, gIO‘I thiéu cbdng
cy lap ké hoach khai thac ngan han tdi wu cho cac
mo da voi lam xi méng, trén co sé tap trung. tinh
toan'can bang cac dbi tuong nguyén liéu khoang
va kiém soat nguyen liéu dau vao trén mo da trong
qua trinh s&n xuét xi mang vira dam bao yeu cau
chat lwong nguyén liéu dau vao, tan thu tbi da
ngudn nguyén liéu khoang da voi trong mo, déng
thoi dam bao gia thanh thAp nhét. Bai bao tap
trung vao cac mo da vdi cung cap nguyén lidu cho
qué trinh san xuét xi méng dic trwng & Viét Nam.

1. Qua trinh san xuéat xi mang

Trong céac g|a| doan clia qua trinh san xuét xi
mang, yéu cau ty I& phan tram céc nguyen liéu
khoang néu trén can dat dwoc trong qua trinh phan
tich nguyén liéu khoang lién quan dén ké hoach
khai thac. Theo TCVN 6072:1996, nguyén liéu dé
san xuat xi mang podc lang - da voi phai thod mén
quy dinh: ham Iwong canxi cacbonat (CaCOs)
khéng nhé hon 85 % va ham Ilwgng magié
cacbonat (MgCO3) khéng I&n hon 5 %. Trong dé
ham Iwang canxi cacbonat (CaCQ;) dwgc tinh
chuyén tlr ham Iwong canxi oxit (Ca0) (xac dinh
theo TCVN 141: 1986) [7] nhan v&i hé s6 1,7857.
Ham lwgng magié cacbonat (MgCOs;) dwoc tinh
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chuyén tir ham Iwgng magie oxit (MgO) (xac dinh
theo TCVN 141:1986) [8] nhan véi hé sb 2,10.

Théng thuong, trong san xuét can can bang
lwgng canxi cacbonat (CaCOj;) va silic oxit (SiO,)
b&i VI chung anh hu’o’ng trwe tiép toi chat lwong
yeu cau cua qua trinh san xuét xi mang. Trén thwc
té san xu&t xi mang, can khoang 1,6 tan céc
nguyén liéu khoang chu yeu nhw CaCO,;, SiOs,
Al O3 va F9203 can dé san xuét 1 tin clinker. Trong
dé bao gbmr 1,2+1,3 thn CaCO; va cdn lai cac
nguyén liéu khoang khac.

Ngudn nguyén liéu khoang dwoc khai thac tir
mé dwoc ‘dap, nghién, phdi tron, trung hoa khdi
lwgng va ham lwgng cac nguyén liéu khoang khac
nhau mdt cach chinh xac trong khoang chira, cac
xi 16. Tuy nhién, trong pham vi nghién ctu nay,
chung t6i tép trung xr ly bai toan trung hoa ham
Iu’o’ng va trlr lwong cac guong khai thac trong
ngan han trén khai trwéng mo da va sét.

Dwa vao két qué khdo sat va tham do. chéat
Iu’ong da voi trén mo déa, chét ILPo'ng va san lwgng
yeu cAu clia nha may xi mang, ké hoach khai thac
md duec lap chi tiét cho ngan han va dai han. Tuy
nhlen trong thiét ké chd yéu chi dan nhirng thong
sé co ban ban dau cla hoat dong khai thac mo
mang tinh tong thé, dal han, thyc té trong khai thac
va san xuét cu thé can quan tam dén chét lwong
cla tang phl va da thai xen kep trong da va quy
mo tirng ca san xuét.

Céc nguyen liéu da voi, da sét ham lwgng thap
c6 thé st dung nhw nguyén liéu chét lwong thap
dé ph0| tron v&i nguyén liéu chét Iuong cao. Do
d6é can xay dwng co s ly thuyét cua phu’o’ng
phap 6n dinh chat lwong céac thanh phan hoa
trong da voi xi mang va t6i wu héa khai thac dwa
trén didu kién ham Iu’Q’ng va kha nang san lwgng
cha cac ngudn nguyen liéu khoang dwoc khao sat
danh gia trén mao.
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Mot s6 phwong phap trung hoa én dinh chat
Ilwong da voi khai thac dang dwgc cac nha may xi
mang & Viét Nam str dung nhuw sau:

» Chi khai thac nhu’ng khu vuc da vdi co chat
Ilwgng dap ng yeu ciu san xuét xi mang, cac khu
virc chét lwong xau va céc via da kep bij thai ra
bai thai;-

> Phéi tron 2 hay nhiéu gwong khai thac co
chat Iuo'ng da voi, da sét khac nhau dé cung cép
da vé nha may (chat lwong cac mau nguyén liéu
khoang trong da voi, da sét dwoc cap nhan lay
mau thu’o'ng xuyén trong qua trinh khoan bai né va
Xuc boc)

» Lay ph0| khoan tham do va khi khoan chuén
bi bai nd dé& thi nghiém mau va danh gia chat
lwong bai min sau dé lap ké hoach xuc béc cap
nguyén liéu khoang;

> Mot s md da vdi san xuét xi mang da xem
xét viec (ng dung phan mém trong quéan ly khai
thac nguyén liéu thé nhwng théng tin dir liéu dia
chéit dau vao cé do tin cay thap do mang lwéi tham
do danh gia gitra cac 16 khoan I&n (mang tham do
2 200x100x50 m), trong thyc té khai thac khoan
nd, xtc bdc co kich thwéc nhd hon nhiéu lan cho
tirng khu vire.

T cac muc tiéu cu thé la lap ké hoach khai thac
trung hoa ngén han ham lwong cac nguyén liéu
khoang ngan han trén cac guwong khai thac dam
bao san lwgng khai thac phi hgp véi kha néng san
lweng cua tieng khu vre mo.

Trén Bang 1 biéu dién cac thanh phan nguyén
lieu khodng va yéu ciu ham lwgng san xuét xi
mang. Céac chi tiéu hén hop nguyén liéu thdng
thwérng hdn hop phdi liéu cia nha may xi mang
nhw sau: da voi: 75+95 %; dat sét: 5+20 %; phu gia
diéu chinh: 1+5 %. Cac tham sb lién quan khac
nhw: MgO, SOs, R.0, CI'. Trong dé yéu cau ham
lweng MgO khi dwa vao san xuét clinker phai 2,5 %
(TCVN 6072-1996) [8].

Cu th& ham lwong cac nguyén liéu khoang ch
yéu yéu cdu va dwoc chap nhan trong trung hoa
chéat lvgng nguyén liéu la canxil oxit (CaO) ma trén
mé da no tén tai & dang canxi cacbonat (CaCOs).
ba vobi thwong xuyén yeu cau voi ham lwgng trung
binh CaO la 48 % dé& san xuat xi mang. Cac
nguyén liéu khoang quan trong thir 2 la silic oxit
(Si0,), va nhdém oxit (Al,O3) va Fe;0s. Ty 1€ modul
silic (SR=2,4+2,5), ty |& béo hoa véi (LSF=96+98)
va ty 1&é modul nhém (AM=1,3+1,5) dwoc biéu dién
bing céac biéu thirc (1), (2) va (3), (Rehman et. al,
2008) [6].

SR= Sio,

e T M

LSF=—— Ca® 2
2.85i0, +1.1AL,0, +0.65Fe, 0
Fe,O4 -

Bang 1. Ty Ié phan trdm céc nguyén liéu khoang
trong san xuét xi méng (Rehman et. al, 2008) [6]

Thanh phan Ty 1& % cac nguyén liéu
hoa Nhé nhat Lén nhéat
SiO; 14,00 15,00
ALO; 7 2,70 3,40
F3203 1,65 2,17
CaO 40,00 42,00
MKN 35,00 40,00
MgO 0 2,00
Na,O 0 0,50
K>O 0 0,50

2. Ham muc tiéu va cac diéu kién trung hoa
chét lwong da véi lam xi mang

pé trung hoa chét lwong cac nguyén liéu khoang
san xuidt xi mang, ti 1& clinker bao gém:
C55=3Ca0.Si0,; C,5=2Ca0.Si0,; C3A=3Ca0.Al,03;
C4AF=4Ca0.Al,05.Fe,0;. Tiéu chuan cac thanh
phan trong Clinker dwoc xac dinh théng qua cac
théng s0: C3S (30+35 %); C2S (15+20 %); CsA (5+8
%) va C,AF(5+8 %) sé hé tre trung hoa va can béng
cac nguyén liéu: Ca0; SiO,; Al,O3; va Fe03 lan lwot
dwoc xac dinh theo cac biéu thire (4), (5), (6) va (7).

C,S=4,071.Ca0-7,5i.0, - y

-6,718.A1,0, -1,43.Fe, 0, @

C,5=-3,071.Ca0 +8,6.Si0, + 5

+5,068.A1,0, -1,079.Fe, 0, ©)

C,A=2,65.Al,0,-1,692.Fe,0,4 (6)

C,AF=3,043.Fe,0, ()

Trong qué trinh khai thac da voi, ham muc tiéu
(FMC) la gia thanh khai thac va trung hoa chét
Iwgng cac thanh phan nguyén ligu khoang phai nhd
nhat tlr nhiéu khu v trén mét mire khai thac hodc
trén cac tang khai théc.

Vi vay, cac bién sb & day la san Iu’o'ng nguyén
lidu thd nguyén khai tir vung thir i trén mé da khai
duoc trong giai doan thir n (Xi) va khéi lrgng
nguyén liéu khoang can bd sung thém thtr j vao de
trung hoa dam bdo ham lwgng yéu cdu trong giai
doan thu’n( }n) [11. [2], [4):

FCM= Z Zco,nx,n +Z CA]ann] ®)

n=1[ i=1
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Trong do: CQIn la gia thanh mét tan nguyén liéu tir
mot viing mé/tang thir i t&i n; CAj la gia thanh mot
tAn nguyén liéu thém vao thir j t&i n, n 1a chi sb véi
n=1, ..., n; i 1a khu vwc trén mé/trén tang véi i=1,

- i’;j Ié chi sb thém nguyén liéu khoang vao j=1,
..., | nhw da, sét, quang sat, .....; k la chi sb cac
thanh phan hoa hoc k=1, ..., k' nhw SiO,. AlLOs
Fe,0Os3. Ca0; CsS; C,S8; CaA va CLAF.

DPéng thdi ham muc tiéu chi phi gia thanh nhé
nhat FMC (8) phai thod man cac diéu kién sau:

» 8San lwong nguyén liéu thé nguyén khai tir
céc tang ctia mé da [1], [2], [5]:

Gi¢i han duwdi:

X, =QQMin,, Vi,n; 9)
GiGi han trén:
X, =QQMax;, Vin. (10)

Trong dé: QQMin;, trlr lwgng nguyén liéu khoang
san sang nho nhat tir khu vwe thir i tdi n; QQMax;,
tri¥ lwong nguyén liéu khoang sén sang Ién nhét tir
khu vuwec thir i t&i n.

» San lwong nguyén liéu khoang can bd sung
[11. [2], [5]:

Gi¢i han dwoi:

Y,,=QAMin,, ¥j.n; (11)
Gi®i han trén:
Y, =QAMax;, Vj,n- (12)

Trong do: QAMmJn khéi lwgng nguyén liéu nhé nhéat
bd sung vao the | téi n; QAMEXJn khéi lwgng
nguyén liéu Ién nhat b sung vao thi j téi n.
)> Kha nang san lwgng clia maé:
mesm vn. (13)
VO’I M, khé& nang san lwgng cla nguyén liéu
khoang trén mé da trong giai doan thir n.
» Kha nang trung hoa, pha trén nguyén liéu tir
cac dong tru’

me+2\f]n >R, ¥n.

(14)

Trong d6: R, kha nang san lwgng cla cla cac
ddng phéi liéu trong giai doan n.

» Cé4c thanh phan nguyén liéu khoang [11, [3], [9]:

Gi&i han duwdi:

i i
{Zabkinxin + Z agy, Y ] -

. (15)
i I
e {me +) an] >0,0, vk,n
i=1 =1
Gi&i han trén:
i i
l:zabkinxin + 2 ady, Yj, ] -

(16)
_uk{me+z m]soo vk,n ‘

Trong dé: aby, ti 1& phan trdm chira thanh phan
nguyén liéu khoang thir k trong vat liéu nguyén
khai tlr ving i cia mé da dén ving n; aay, ti 1&
phan tram ch®a thanh phan nguyén liéu khoang
thir k thém vao thir j dén n; I, ti 1& phan tram nhdé
nhét thanh phan nguyén liéu khoang tht k yéu cau
dwa ra trong-giai doan n; uy, ti I& phan trdm Ién
nhét thanh phan nguyén liéu khoang tht k yéu cau
dua ra trong giai doan n.

Thay céc ty 1& cac thanh phan cua tirng nguyén
liéu khoang can trung hoa vao biéu thirc (15) va
(16) chang ta thu dwoc-gidi han dwéi twong (rng
cac diéu kién ty & cta Silic, ty 1& bao hoa da véi, ty
I& bdo hoa nhdom, ty 1& C;3S, ty 1é C,S, ty Ié C;A va
ty 1& C4AF khéng ché can trung hoa.

3. Ap dung tinh toan

pé (hng dung cac thuét toan trén vao diéu kién
mo cy thé, & day xét mét md da xi méng cd san
lwong trong ngan han (tudn) 1a 15000 tn nguyén
liéu, nguyén khai phuc vy cho nha may va kha
nang cGa déng tri» trung hoa twong dwong san
lwcyng giai doan (15000 tan). Md da khai thac trén 5
tAng (khu vuc) khac nhau, Bang 2 va 3 [9]

Bang 2. Gia thanh va khéi luronginguyén liéu khoang khai thac tr mé da voi

‘ Gia thanh Khéi lwgng (tan)
Tang Giai doan 1 Giai doan 2 . Giai doan 1 - Giai doan 2
Min Max Min Max -

1 20,50 18,00 1000 2500 2000 3000
2 23,00 20,30 3000 4500 2500 © 3500
3 25,50 26,00 3000 4000 4000 3500
4 27,20 25,30 1000 2500 1500 5000
5 27,50 28,30 1000 2500 1000 2500
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Bang 3. Gi thanh va khéi lrong nguyén liéu khoang can bé sung trung hoa ¢ 2 giai doan

] Gia thanh Khéi lwong (tan)
Bo sung T o Giai doan 1 Giai doan 2
Giai doan 1 Giai doan 2 i Max in Vax
Dat sét 16,40 16,40 1500 3000 2000 4000
D4 phién 70,60 .. 70,60 400 1100 400 1500
Phién sét 18,80 18,80 0 500 0 500
Pa laterite 352,50 352,50 0 150 0 150

Gia thanh khai thac (khoan+no+xuc+van tai) véi Bang 3.

da voi 1a khong khoan né min trén cac khu virc Bang 4 va 5'biéu dién cac thanh phan hoa trong
khai thac sét, cat trén Bang 2 twong (rng tirng tang nguyen liéu khoang khai thac trén céc tang trén mo
khai thac Su thay dbi gia thanh khai thac tir tang1 da o2 g|a| doan. Céc tang khai thac can san sang
dén ting 5 tuy thudc vao sy thay ddi cung do van  khoan nd min phuc vu cho cong tac lay mau va xic
tai hogc chi phi van tai mot tAn da nguyén khai. Gia béc dé& dat muc tiéu trung hoa chét lwong da gitra
thanh va kh0| Ilwgng cac nguyén liéu khoang cAn cac gwong khai thai trén tang trong ca 2 giai doan
b sung ngén han trong 2 giai doan thé hién trén  khai thac trén.

Bang 4. Ty Ié cac thanh phan hoé hoc trén 5 tang khai thac/khu vire cia mo da, giai doan

Thanh phan hoé (%) | Tang 1 Tang 2 Tang 3 Tang 4 Tang 5
CaO 48,50 46,50 49,50 50,05 44,01
Si0, 3,25 5,01 1,75 2,5 9,04
Al,O4 1,83 0,99 - 1,50 0,95 1,99
" Fe,0s; 1,12 1,25 0,20 1,05 - 1,50
MKN 43,75 43,89 44 44 41,91 42,38
MgO 0,99 1,80 2,05 2,99 0,50
Na,O 0,27 0,25 0,24 0,30 0,27
K,O 0,29 0,31 . 0,32 0,25 0,31
Bang 5. Ty 6 cac thanh phan hod hoc trén 5 tang khai thac/khu vic cia mé dé, giai doan 2
Thanh phan hoa (%) | Tang 1 Tang 2 Tang 3 Tang 4 Tang 5
Ca0 47,20 45,30 51,25 52,08 41,83
SiO; 2,95 5,21 1,63 2,69 7,56
Al,O4 1,96 0,93 1,42 0,91 1,86
Fe,Os 1,15 1,23 0,19 0,96 1,65
MKN 45 44 44,92 43,12 40,11 46,00
MgO 0,93 1,78 1,96 2,64 0,45
Na,O 0,14 0,28 0,17 0,39 0,29
K0 0,23 0,35 0,26 0,22 0,36
Béng 6. Ty Ié thanh phén hoa chira trong nguyén liéu khoang bé sung trung hoa giai doan 1
Thanh phan hoa (%) Dét sét Da phién Phién sét Da laterite
CaO 48,50 46,50 49 50 50,05
SiO, 3,25 5,01 1,75 2,50
Al,O3 1,83 0,99 1,50 0,95
Fe,0; 1,12 1,25 0,20 1,05
MKN 43,75 43,89 44 A4 41,91
MgO 0,99 1,80 2,05 2,99
Na20 0,27 0,25 0,24 0,30
K20 0,29 0,31 0,32 0,25
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Bang 7. Ty Ié thanh phan hoa chira trong nguyén liéu khoéng bé sung trung hoa giai doan 2

Thanh phan hoa (%) DAt sét Pa phién Phién sét P4 laterite

CaOo 10,18 0,79 2,63 1,98
SiO, 52,00 75,30 59,13 29,46
Al>,O3 11,89 10,03 13,25 12,69
Fes03 5,15 5,06 6,25 36,24
MKN 18,00 7,32 16,88 18,23
MgO 2,23 0,97 1,54 0,84
Na,O 0,23 0,29 0,15 10,34
K>O 0,19 0,24 0,17 0,22

Béng 8. Phuong trinh va két qua tinh toan trung hoa cho 2 giai doan

Ham & diéu kién tinh

Gia tri ham xay duwng tlr bai toan

FMC

20,50X%41+23,00X21+25,50X31+27,20X41+27,50X51+
16,40Y11+70,60Y21+18,80Y3:+352,50Y 41+
18,00X12+20,30X22+26,00X32+25,30X42+28,30 X5+
15,40Y12+70,60Y22+1 8,80Y32+352,50Y42

Gigi han dwéi Giai doan 1

X1121000, X21=3000, X3123000, X41=1000, X5:=1000

Giai doan.2

X12>2000, X2022500, X3224000, X4221500, X52=1000

G5 bah bein Gid] dogin 1

X1122500, X2124500, X3124000, X4122500, Xs5:=2500

Giai doan 2 -

X12<3000, X22<3500, X32<5000, X42<2500, Xs52<2500

Gi¢i han duoi Giai doan 1

Y+121500, Y212400, Y3120, Y4120

Yin » Giai doan 2

Y 1222000, Y222400, Y3220, Y4220

Gioi han trén Giai doan 1

Y11£3000, Y2:<1100, Y3500, Y41<150

Giai doan 2

Y412<4000, Y20<1500, Y32<500, Y425150

Giai doan 1

X1+ X1+ X31+X41+X51<15000

Giai doan 2

X2+ X+ Xap+X42+Xs52<15000

Giai doan 1

K1+ Xo1#X31+ X414 Xs51+Y 11+ Y 21 +Y31+Y441215000

Ra Giai doan 2

Kzt Xao+ Xap+Xaa+Xso+ Y12+ Y 22+Y 32+ Y42>15000

Giai doan 1

Gi¢i han duéi

[48,5OX11+46,5X21+ 49,5X531+50,05X41+44,01 X5+
11,27Y11+0,72Y21+2,99X31+1,69Y 4] -
40,000X11+X21+X31+Xg1+ X5+ Y 11+Y21+X31+Y4q] 2 0,0

Giai doan 2
Ca0

[47,20X12+45,3X20+ 51 ,25Xa2+52,08X42+41,83 X5+
10,18Y12+0,79Y22+2,63X32+1 ,98Y42] -
40,00[X 12+ X2+ X2+ Xap+ Xso+ Y12+ Ya2+ X350+ Y42] 20,0

_Giai doan 1

Gi&i han trén

[48,50X11+46,5X21+ 49,5X31+50,05X41+44,01Xs¢+
11,27Y11+0,72Y21+2,99X31+1,69Y41] -
42,00[X11+X21+X31+Xa1+ X51+Y 11+ Y21 +X31+Y41] 20,0

Giai doan 2

[47,20X12+45,3X 20+ 51,25X3+52,08X45+4 1,83 Xs0+ .
10,18Y12+0,79Y22+2,63X32+1,98Y 4] -
42,00[X12+Xap+Xap+ Xaz+ Xsp+ Y12+ Y22+ X5+ Y] 2 0,0

Twong tw cac chi sé nguyén liéu dwoc tinh toan nhu: SiO.,. Al,Os, Fe;03, C3S; C,S; C3A va C,AF

Trong ké hoach khai thac ngan han, thanh
phan hoa hoc trong nguyén liéu da voi dwoc lay
mau tlr phoi cac 16 khoan nd min trén tang va
dwa vé phan tich. Thanh phan hoa trong nguyén
lieu khoang bd sung trung hoa trong 2 giai doan
khai thac moé da biéu dién trong Bang 6 va Bang
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7. V&i cac sb lidu trong didu kién tinh_toan trén,
chung t6i xay dwng chwong trinh tinh toan ap dung
phwong trinh ham luc tiéu chi phi téi wu nhé nhat
(8) va cac diéu kién tinh toan trung hoa cho 2 giai
doan trong Bang 8. Sau khi gidi phwong trinh ham
muc tiéu va cac diéu kién tinh toan (101 phuwong
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trinh) v&i 18 bién s6 trén chwong trinh Bang tinh
Microft Excel, ta thu dwgc gia tri ham muc tiéu cho
ké hoach san xuéat 718 659 thoa man cac diéu kién
tinh cho 2 giai doan.

Cu thé giai doan 1, FMC=363 615 va giai doan 2,
FMC=355 044 véi san lwong 15 000 tAn nguyén liéu
cho san xuét xi mang.

Béng 9. San lwong nguyén liéu khoang theo ké
hoach téi wu theo yéu cau nha may xi mang theo
s0 liéu tinh loan cta bai toan

Nguyén liéu tron trung
Nguyén liéu khoang hoa (tan)
Giai doan 1 | Giai doan 2

1 1723 2000
2 2 4500 3500
Tang 3 3000 4000
' 4 1000 1500
5 1898 1000
Nguyéxn Pa sét 2479 2321
liéubo [ pa phién 400 520
fr‘dzg [ Phién sét 0 159

hod Palaterite | - O 0
“N=guyén liéu frung hoa, tan 1500 #1500

Bang 10. T6i wu hoa khéi luong nguyén liéu
khoang theo nhu cau san xuét xi mang

Thanh phan Ty 1& % cac nguyén liéu
hoa/Chi s6 Giai doan 1 Giai doan 2
SiO, 40,21 40,16
Al,Os 14,10 14,10
Fe,0; 3,40 3,40
Ca0 1,84 1,74
MKN 38,14 38,33
MgO 1,77 1,77
Na,O 0,29 0,23
KO 0,26 0,27
LSF 0,90 0,90
SR 2,69 2,75
AM 1,85 1,96
CsS 31,09 31,00
C.S 16,96 17,04
CsA 5,90 6,07
C.AF 5,60 5,28

Trén Bang 9 va 10 thé hién két qua tinh toan
san lwgng da nguyén khai tren tirng tang va khdi
iwong nguyén liéu khoang can trung hoa ciing nhw
ty 1& cac thanh phan hod yéu cau.

4_Két luan

T yéu cau cac nguyen liéu khoang duoc khai
thac trén mé da, moé sét cung cap cho nha may xi
mang, bai bao da giéi thigu qua trinh san xuét xi
mang va cac thuat toan tinh toan trung hoa cac
nguyen lidu khoang can thiét cé chira cac thanh
phan hoa co ban tren ma da voi.

Ham muc tiéu vé gia thanh khai thac va nguyen
lidu khoang can thiét trong trung hoa tai tirng tang
khai thac trén mé da tir do lap ké hoach khai thac
trong ngén han cho mé dam bao on dinh chéat
lwong cac nguyén liéu khoang cung cap cho nha
may Xi mang

Cac két qua nay co thé duoc van dung va ap
dung cho cac mé da co diéu kién chat Iu’o’ng da voi
phan bd phlrc tap va khong dong déu. Qua trinh
lap ké& hoach khai thac trong ngan han giup ta Iwa
chon hé théng khai thac hgp ly nham tiang sb
lwong gwong xuc va trung hoa trong qua trinh khai
thac mo da voi.

Vi vy, trong khai thac mé da xi mang ham muc
tiéu 1a trung hoda chét lwgng da nguyén liéu da ham
Iuo'ng cac nguyén liéu khoang va san Iwong theo
yeu ciu voi gia thanh thap nhét, tan thu tdi da
ngudn nguyén liéu da voi trong mé.0

TAI LIEU THAM KHAO

1. Asad, M.W.A., 2007. Multi-period quarry
production planning through sequecing techiniques
and sequencing algorithm. Journal of Mining
Science, 47(3), pp.317-323.

2. Dagdelen, K., 1985. Multi-period production
scheduling using Lagrange multipliers. Colorado
School of Mines, USA.

3. Joshi, D., Chatterjee, S. & Equeenuddin, S.,
2015. Limestone Quarry Production Planning for
Consistent Supply of Raw Materials to Cement
Plant: A Case Study from Indian Cement Industry
with a Captive Quarry 1. 51(5), pp.980-992. -

4. M. W. A. Asad, 2007. Implementing a
blending optimazation model for short-rang
production planning of cement quarry operation.
Journal of Mining Science, 47(3), pp.317-323.

5. Neuendorf, KK.E., Jr.,, J.P.M. & Jackson,
J.A., 2011. Glossary of Geology, Fifth Edition,
American Geosciences Institute; Fifth edition.

6. Rehman, M. Asad, |.K., 2008. A managerial
solution to operational control of the raw materials
blending problem in cement manufacturing
operations. Proceedings CICM, 1(Lahore)

7. TCVN 141:1986, 1986. Tiéu chuén Viét Nam:
xi mang - phwong phap phan tich hoa,

(Xem tiép trang 84)

cONG NGHIEP M. 504 - 2017 L0}




£

KHOA HOC VA CONG NGHE MO

3. Dang Van Kién. Khdo sat chdn déng n6é min
khi dao dwdrng hAm béng phwong phap khoan nd
min & khu vye thanh phdé bdng mé hinh 2D. Tap
chi Céng nghiép Mé. Sé 6/2014.

4. Pang Van Kién. Céac tiéu chuan quy pham
danh gia anh hwéng cla chan dong ndé min khi
dao dwong ham dén két ciu cong trinh lan can.
Tap chi Céng nghiép M&. S6 5/2015.

5. Bang Van Kién. Anh hudng cla dé dai cla
mé hinh ba chiéu (3D) dén két qud mé hinh khi
nghién ctru chan don nd min dén két ciu CTN lan
can do dao dwdng ham bang phuong phap khoan
nd min. Tap chi Céng nghiép Mé. S& 2/2016.

6. Pang Van Kién. Nghién clru anh hwéng cla
chan dong né min dén két cdu dwong hdm lan
can bng hai phwong phap do dac hién trwong va
phwong phap sb. Tap chi Céng nghiép Mé. Sé
2/2016.

7. Béng Van Kién. Nghién clru danh gié an
hwomg ctia chén doéng nd min dén két cu co
chong clla dwdng hadm chinh tai dy an o"wo'ng
ham Hai Van khi tién hanh mé réng du’o’ng,,ham
lanh nan bang phu’o’ng phap khoan no min. Tap
chi Céng nghiép Mé. Sé 2/2017.

8. Van Kien DANG. Numerical Slmulatlon of
Wave Propagation in Rock Media: The Effect of
Element Type on:the Boundary Condition and the
Analysis Result in a Model of Blast Vibration.
Scientific - Technical Journal of Mining and
Geology. N% 2015. Hanoi University of Mining
and Geology.

9. Hua-bing Zhao va n.n.k. Expenmental and
Numerical Investigation of the Effect of Blast-
induced Vibration from Adjacent Tunnel on

Existing Tunnel. KSCE Journal of Civil

Engineering (0000) 00(0):1-9.

Ngay nhén bai: 26/02/2017

Ngay gri phan bién: 15/03/2017

Ngay nhan phan bién: 18/05/2017

Ngay chap nhan dang bai: 25/07/2017

Tir khéa: mé hinh sé 2D, 3D; né min; &nh
huéng séng né min; két cdu chong gitr; quy hoach

Vi tri; dwong hdm méi; duong ham cu khoang cach
an toan; van téc dao déng :

SUMMARY

This paper presents a new solution to

| study the effect of blast vibration at new
. tunnel face on lining of an adjacent existing
¢ tunnel.

By numerical simulation and field

| data in-situ, the minimum distace between
| two tunnels is given to insure the safe of the
existing tunnel lining.

The location of the
adjacent existing tunnel is fixed, the location
of the new tunnel is moved on a circular. The
radial of the circular is the minimum distace
between two tunnels. A comparison the peak

| particle velocities which are obtained by
| above numerical model will give an opiimal
| location of new tunnel in which the the effect

of blast vibaration at new tunnel face on [
lining of an adjacent existing tunnel is |
minimal.
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SUMMARY

The limestone quarry is the major source |
of raw materials for the cement manufacturing |
operation. During production, required percent |
content of chemicals in raw mix may only be |
achieved through the analysis of alternative |

quarry plans by requiring the fewest purchased |
additives. Blending optimization model of |
various raw materials is presented as a short |
term planning in the quarry. This model is |
established in a case study of the quarry in
the cement manufacturing operation and can




