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ら' hat!LPOng d6 VOi khai thaC anh ht′ 6'ng trLPC
t 、 ti6p tο i chat lυ ong哺 qua trlnh san xuat xi
ロ`ロ` lηうng.D6dari bう o chatiυ 9ng da nguyen
khal(CaC thanh phan nguyOn !iOu khoing)can c6
k6 hoach khai thac hop l′  phuc vu san xuat xi
rriう ng,dうC biet d6i vOi cac rnO c6 ch`tlげ ong thap,
hanl:LP(7ng thanh phan h6a khOng 6n dinh「 bi Xё n
kep nhiё u th6u kinh“ t“ phi nguyon!:out(品 voi
S‖ iC,dO10mit,… ).
Chatlυ gng d6 v6i du9'c danh gia thong qua 12

Chi tiOu nguyOn lieu khoang, 96m CaO, M90,
Si02,A1203,Fe2Q3,S03,P205,Na205,K20,Mn203,
Ti02,MKN.,                t
TrOng pharn vi nghien c口 u nay,9に,i thiou cOng
cu lap k6 hoach khaithac ngin hen t6i υu ch9 cac
mo da voilam xi mぅnO.tron cc so tao trun。 .tinh
toan.can bらng“c“ riυong nguyOnliou k潟昴g
Vう ki6m SOat nquven liOu dら u vao tren m6 da tronq
qua tnnh san xuat xi nlぅ ng vむa ldarn bぅ。yOu cau
chat ltPcng nguyen lieu dら u vうo, tan thu t6i_da
ngu6n nguyen liou khOang d6 v6i trOng m。 ,dong
thc,i(1ぅ nl bぅ。 gia thanh thap Oh6t. Bai b6。  tap
trung vao cac m6 da vOi cung cap nguyen liOu cho
qua tnnh san xuat xiiTlう ng dうc trung 6'Viet Nanl.

1.Qu6 trinh sin xuit xi ming

T「ong cac giai dOan cOa qu6 trinh san xu6t xi
mうng,y6u cauサ le phan tぬ m ac nguyOn liOu
kh。6ng neu tron can dat dtPoc trong qua trinh phan

tich nguyen lieu khoang lien quan d6n k6 hoach
khai thac.Theo TCVN 6072:1996,nguyen iiou d6
san xuat xi nlang po6c iう ng― da vOi phai thoう rnan
quy dinh: ham luong CanXi CaCbOnat(CaC03)
khOng nh6 hcn 35 9る  va ham lυgng magiO
cicbonat(MgC03)kh6og 10n hα n 5 96.Trong d6
ham lげ gng CanXi CaCbOnat(CaCC)3)duγ C tinh
chuyё n tむ ham lucng canxi oxit(CaO)(X`C dinh
theo TCVN 141: 1986)[7]nhan vl夕 ihe s6 1,7857.
Ham lυ gng magiO cacbonat(MgC03)dυ 9C tinh

Chuy6n tむ ham l口Ong magie oxit(M90)(x`c dinh.
theo TCVN 141:1986)18i nhan v6i hO s0 2,10.

ThOng lhLPOng, trOnglSう n Xu6t Cらn Can bang
lυgng CanXi CaCbOnat(CaC03)Va SirC OXit(Si02)

bOi vl ch`ng anh hu'6'ng tru'c tiё p t6i chat:υ ong
you cau coa qua trinh san xuat xi mang.Tren thuc

t6 sう n xuat xi rnぅ ng, cら n khOang l,6 tan cac
nguyOn lieJ khOang Ъha“u nhu~CaC03,Si02,
A1203 Va Fe20も (通 n d6 San Xu611僣 nC‖ nker.TЮ ng
d6 bao g6rri l,2‐ 1,3 t6n ClaC()3 Va COn lai CaC
nguyon:iou kh。 6ng khac.

Nguёn nguyen iiOu khOang du'9'C khai thac tiン

mO duoc′dap,nghiё n,Ph6i tron,tmng hoう :kh6i…
ltP(γ ng vう .ham itP(γ ng cac nguyen liOu khoang khac ・

nhau mot cach chinh xac trong khoang chti,a, cac

xl lo. 
‐
「 uy nhion, trong pham vi nghien c口 u nay,

ch`ng toi 6p trung xф  l′ bai ban tmng hoa ham
lυgng Va tr● lLPO'ng CaC gLPOng khai thaC trOng
ngin han trOn khaitrψ Ong m6 da va sё t      ‐.
Dua vう o k6t qua khる。 sat va thttm dO.ch`t

lυongida vOitrOn rn6 d6,chatlυ cng va san lυαng
yeu cau coa nha nlay xirning,k6hoach khai th66

n16 dtP(ッ c lap chiti6t chO ngan han va dai han.Tuy

nhion,trong thi6t k6 cho y6u chi dan nh〔 ,ng thOng
S6 CO bう n ban dau COa hOat dOng khai thac n16
:Tlang tinh t6ng th6,dぅ i han,thuc t6 trOng khaithac

va san xu6t cu th6 can quan tam d6n ch籠 lυαng
coa tang pho va da thai xen kep trong d6 va quy
:Υlo tむ n9ca san xuat.                . .
CaC nguyen liOu di VOi,da S6t harn iL″ αng thap
c6th6 si dung nhu,nguyOn liOu chatlυong thap
d`ph6i tron voiヽ nguyon liou chat ltPOng cao.[)o
d6can xay dψ ng cc sO I′ thuy6t cこり'phuα ng
phう p 6n dinh Chat !uOng cac thanh phan ho6
trong da vOi xi rlう ng va t6i υu h6a khaithac dψ a
tron diёu kion halTlitPgng va kha nang san iυ ong
cOa c6c nguさ n nguyen iilu khOang dtP(ッ c khぅ。sat
danh gia tren n16.
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Trong d6:CQinla gia thanh mOttan nguyen lilu tυ

興Otyttng m6/tang thψ  itOi n;CAinla gia thanh mOt

tan nguyon lieu them vう o thi i toi n,n ia chiso v6i

n=1,… ,n;ila khu vuc trOn m6ノ trOn tang vOi l=1,
¨̈ ,i':jla chi s6 tho:η  nguyon lilu khOang vぅ。j=1,

"̈j'nhυ da,s6t,qulng sらt, .… …: k la chi s6 cac
thanh phら n hOう hOC k=1, "̈k'nhu Si02:A12031
Fe203:CaO:COSi C2S:CeA va C4AF.
DOng thさi ham muc tiOu chi phi gia thanh nh6

nhat FMC(8)phう ithoa man cac diё u kiOn sau:
> San ltPong nguyOn liOu thO nguyen khai tiン

cac tang cla rn6(J`[1],[21,[5]:

GiOi han dudi:

Xin=QQMinin Vi,n:            (9)
GiOi han tren:

Xin=QQMaxin Vi,n.           (10)
Trong d6:QQMinin tr● lυong nguyen lieu kho6ng
sう n sang nhO nhattむ khu vげc th口 it●in;QQMaxin
tr● |げ。ng nguyen lieu khoang sら n sangl● n nhattむ
khu vIJc th口 itdi n.

》 San l口 o,ng nguyen liou khoang can b6 sung

[11,12],[5]:                              .ィ  
ア́

GiOi han duOi:                 ｀
~

´Yin=QAMinin Ⅵ,n:           (lo
Gidi han trOn:        「

Mn=QAMaxin,∀j,眩           .(12)
Trong d6:C)AMinin kh6ilυ ong nguyen liou nh6 nhat

bO sung 、′うo thi i t6i ni QAMaxin khOi !uong
nguyon liou lon nh`tb6 sung vぅ。thクlj t●in.  ́  .
>Kha nう ng sう nlυong cla m6:        Ⅲ…r                             ‐

ΣXin≦ Mn,∀n.        (13)
|・ 1

v`て,I Mn kha nう ng san lしPong cOa nguyOn liOu
kho`ng trOn m6 da trong giai doan th`'n.

cacbtttFgtrungh°
ら
'pha tron nguyOn li°

utむ

ΣXin+Σ ln≧ Rn,VL     (14)
|=‐,        j.・ 4

KHO■‖00 VA 00‖G‖GHE M0

Trong d6: Rn kha nang sin Iし Pong cOa'cOa cac
donq ph6iliou trOnq qiai dOan n.

ёゞacthanh phanLguyOn‖Ou khoang 111,131,pl:
GiOi han du6i:

V
'in

aak,n

|
(15)

[~lkn

I  I         ‐、′   ||ア xin+乙 rin l
[告  j‐1 」

≧0,0,Vk,n

Gi6i han trOn

「 1.       1'

[ュlabkinXin+|:laakinYjn

¬

V I
'in l‐
 」

―ukn

1'

x+ヽ¬‐｀ln ん
≦0,0,∀k,n

¬

」
~

ゞ

6)

‐
ア
智|

■

・，
ヽ

i=4

Trong d6:.abkin ti 10 phan trう m ch●a thanh phら n
nguyon liou khOang thti; k trOng vat liou nguyon

khai tlン vOng i cOa rn6 (16 dOn v〕 ng n: aakin f 10
phan trぅ m ch口 a thanh phan nguyen lieu khObhg
thi kthOm vう o lhク j d6n n;lkn tile phan tttm nh6

nhatthanh phan nguyOn liOu khoing th口 k yOu cぅ u
dυa ra lrong.・giai dOan ni ukn f le phan trぅ m iο n

nhatthanh p♪ an nguyon liou kh06ng th口 k yOu cau

dua ra trong giai doan n.

Thay c6cサ 10 cac thanh phan cia tむ ng nguyOn
liOu khoang can trung hoa vao bi6u thttc(15)va

(16)ch`ng ta thu ducc」 gidi han dudi tuα ngiing'■
cac diou kion呼 10 COa Sirc,t,10b50h。なdi VOi,呼
・ le baO hOa nhOm,t'10 COS,t'10C2S,t'10C3A va
tylo C4AF khOng chO can trung hoa.            

・‐

3.Ap dung tinh to6n                 .

D611'no duno cac thuattoan trOn vう o diさ u kiOn

m6cu thざ ,0(尭ly xё t mOt m6 da xi mう ng c6 san
lu'ong~trong ng6n han(tuan)la 15000 tan nguyOn
liou, nguyon khai phuc vu chc)nha n16y va khぅ
nぅ ng cia d6ng tri, trung hOa tuOng du。 ,ng san

lυ o'ng gial・ doan(15000 tan).M6da khaith6c tren 5
tang(khu vυ c)khac nhau,Bang 2 va 3[91.   .

Tang
Gia thanh Kh6ilυαng(6n)

Giai doan l Giai doan 2
Giai doan l Gial doan 2

Min ルlax Min Max

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

27,50 28,30 1000 2500 1000 2500
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CN‖ 【‖0■‖00 VA,00‖G‖GHE H6

B`″g7.T′ ′61カ a″力ρ力ち″力ο
`c力`a:′

o″g ngυyen′Fθυ κ力0うng bδ s●ng f“υng力Oa g′aF dOa″ 2

Thanh phan h。
`(%)

Dat s6t D`phi6n [)a laterite

CaO 10,18 0,79 2,63

52,00 75,30 29,46

A1203 11,89 10,03 13,25 12,69

FezOs 5,15 6,25 36,24

MKN 18,00 16,88 18,23

MgO 2,23 0,97 1,54 0,34

Na20 0,29 0,15 0,34

K20 0,19 0,24 0,17 0,22 ■

Harl(&diou kiln tinh Gi6 tri ham xay dung tir bdi to6n
20,50Xl`+23,00X121+25,50)(31+27,20)(41+27,50X151+

16.40Y,1+7060Y21+18,80Y。 1+352,50Y4`+
18,00X12+20,30X22+26,00X32+25,30X42+28,30X:52+
16,40Y12+70,60Y22+48,80Y32+352,50Y42

ヽ

V
′` in

CiOi han dυ di
Giai doan l X(1≧1000,)(21≧3000,X31≧ 3000,X41≧ 1000,)(51≧14000

X`2≧ 2000,X22'≧ 2500,X32≧ 4000,X42≧ 1500,X52≧ 14000G dl1a 1 oa

Gi6i han tren
Giai ddbn l Xlll≦2500,X21≧ 4500,X31≧ 4000,)(41≧ 2500,X51≧ 2500

X12≦3000,X22≦ 3500,X32≦ 5000,X42≦ 2500,X52≦ 2500Giai doOn 2-

V
I in

Gi6i han duOi | Giai doan l Yll≧ 1500,Y21≧ 400,Y34≧ 0,Y41≧ 0

Y`2≧ 2000,Y22≧ 400,Y32≧ 0,Y42≧ 0Giai doan 2

Giσ i han tbn Cial doan l Yll≦3000,Y21≦ 1100,Y31≦ 500,Y4`≦ 150

Y12 4000,Y・22≦ 4500,Y32≦ 500 Y,2≦ 150Cial doan 2

M ,
C)ial doan l X,(十X2,十 X3`+X41+:X51≦ 45000

C)ial doan 2 X,2+X22+X32+X42+X52≦ 15000

Rn
C)iai doan l X,(+X2,十 X3`+X41+X51+Yll+Y21+Y31+Y41≧ 45000

Giai doan 2 X:,2+X122+X02+X42+X52+Y12+Y22+Y32+Y,2≧ 15000

CaO

Gidi han duOi

[48,50Xll+46.5X21+49,5X3`+50,051X4`+44,01X5,十
41,27Y`,+0,72Y21+2,99X31+1,69Y41]~

40,001Xll+X21+X31+X41+X51+｀ ′11+Y2,+X3(+Y41]≧ 0,0

[47,20X(2+45,3X22+54,25X32+52,08X12+41,83X:52+
40,48Y12+0,79Y22+2,63X32+1,98Y42]~
40,00『X(2+X22+X32■ )02+X152+Y12+Y22+X132+Y42]≧ 0,0

Gial doan 2

GiOi han trOn

Giai doan l

[48,50Xll+46,5X121+49,5X31+50,05〉 (41+44,0.lX51+

14,27Y,1+0,72Y21+2,99X31+1,69Y4`]~
42,00[X`1+X121+X31+X41+X:51+Yll+Y21+Xi31+Y411≧ 0,0

147,20X,2+45,3X22■ 51,25X32+52,08X42+44,83X52+
10,18Y12■ 0,79Y22+2,63X132+1,98Y.421‐

42,00[X12+)く22+X132+X42+X52+Y12+Y22+X132+Y42]≧ 0,0

Giai doan 2

Tυαng ty CaC ChiS6 nguyOn liOu duOC tinh tOan nhu:SiC)2,A1203,Fe203:C3Si C2S:CeA vら C4AF・

TrOng k6 hOach khai thac ngら n han, thanh
phan h。 6 hoc trong nguyOn liOu d6 voi duoc lぅ y
mau tむ phoi cac 16 khoan n6 mln trOn tら ng va
dLPa Ve phan tiCh.Thanh phan hOa trOng nguyOn
liou khoang b6 sung trung hoa trong 2 giai doan
khai thac il16 1d6 bi6u diOn trong Bう ng 6 va 13ang

7.Vdi cac s6 1iOu tЮ ng diё u kiOn tinhでわan trOn,
ch`ng toi xay dung chtPong tnnh tinh tOin ap dung
phtP(),ng tnnh ham luc tiou chi phitoi tPu nh6 nhat

(3)va cac diё u kiOn tinh toan trung hoa cho 2 giai

doan trong Bang 8.Sau khi giai phu'olng tnnh harn

iTluc tiou va c6c diё u kion tinh tOin(101 phυ O'ng

口

「

面
~而
画面画面

Phi6n s6t

1,98

Si02 59,13

5,06

7,32

0,23

B`ng 8.lP力 υ。,91`′″力1/a κθ19″i fF′,力 fO`″ f“υ″g力Oa c力 02g′af doan

FMC

Giai doan l
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3.Dang Vう n KiOn.Khao sat chan dOng n6 min
khi.IdaO duong ham bぅng phuong ph6p khoan n6
iFiin O khu VuC thanh ph6 b=ng m6 hinh 2D.Tap
chi COng nghiOp M6.S66/2014.

4.D● nq Vё n KiOn.Cac tiOu chuan quv pham
danh gia anh hu6ng coa chan dong n6 min khi
dぅ。duong harr〕 d6n k6t c`u cOng trinh lan can.
Tap chi COng nghiOp M6.S65/2015.

5.Dlng Van KiOn.Anh huδ ng cia do dai cla
mO hinh ba chiさu(3D)d6n k6t quう mO hlnh khi
nghiOn ciu chan dOn n6 min d`n k6t cau(〕 TN lan
can dO daO duong hら mbらng phυong phap khoan
n6mln.Tap chi COng nghiOp M6.S02/2016.

6.lE)lng Vうn KiOn.NghiOn c口 uう nh hυδng caa
chan dOno no min d6n k6t cau dυ onq ham ian
can bing hai phu,。 ng ph6p dO dac hion trt′ё,ng vぅ

phυong phap s6. Tap chi(〕 Ong nghiOp M6. S6
2/2016.

7. Dang Vうn KiOn. Nghien c● u dinh gia an
hu6ng coa chan dOng n6 min d6n k6t cau c6
ch6ng cGa dLPさ nq ham Chinh tal dLP 6n dυO'n0
ham■ぅi van khili6n hanh m6 rOnざ dυёncha痛
lanh nan bう ng phuong phap khoan n6 nlin.Tap
chi COng nghiOp M6.S02/2017.           ´
8.Van Kien DANG.NumeFiCal SimulatiOn Of
VVave Propagation in Rock ivledia: The EFect of
Element Type on,the Boundary Condition and the

Analysis Result in a Model of Blast'ヽ /ibration.
Scientinc 二 

‐
「echnical Journal of Mininc and

Geology. NV6 2015. Hanoi University of Mining
and Geology.                          ._

9. Hua‐bing Zhao va n.n.k. Experirnental and
Nurγlerical investigation of the EIect of Blast―

induced Vibration frorl Adiacent Tunnel on

KHOA H00 VA 00‖ G‖GHE‖ 0

Existing  Tunnel. KSCE  Journal  o'f  Civil
Engineering(0000)00(0):1‐ 9.

Ngay nhan bai:26Иθ2/2θ 77

Ngay gu'lphan b:en:ブ 5Иθ3/2θ 77

N9うy nhan phan bien:′ 8И05/2θ′7

Ngay chap nhan lding bai:25И θ7/2θ 77

Tむ kh6a: ″,0わ′′,力 s62D, 3DJ ηδ′η′ηFうηカ
カυ・う
"g S6η
g ηδ m′ηj κ61 cどυcヵ 6ng g′ル,9υyヵbacな

百rrf dι′,angヵam ma′Jdレangヵam cJ′ κゎ。ぅηg cacヵ
an ioan′ νδη

`6c daο

(ダlo″g         '菫

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 optimal
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.

SUMMARY

＆

ｍ

９

ａＮ

TnUNG HOn CHnTLUONG…
(Xem ti6p trang 77)

TCVN 5975: 1995. 1996. Ti6u chu6n Vi6t
vd cdc nguy6n lieu khoeng sa#xu5t xi mdng,
Winebuyer, 2015. Limestone derived topsoil

types.

Ngう y nhan bう i:25Иθ3/2θブ7

Ngay gu'l phan bien:イ ブ/θ4/2θブ7

Ngay nhan phan l:en:05Иθ6/2θ′7

Ngay chap nhan(lang bai:25И 07142θ 77

Tら'kh6a:14″″g力δa′ ngυy6● Iflυ daυ ′aoF η力a
m6yガ mangJ d`ソ6′′綺anヵ ρヵδη ngυyθ″′′∂υ
κ″OangJ:′eυ c″υan

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
be applied in Vietnam.

SUMMARY
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