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TOM TAT

Hoat dong khai thac mo néi chung va khai thac him 16 noi riéng khong c6 phuong n t6i wu tuyét doi,
do chiju téc dong téng hop cta nhiéu yéu 6 tw nhién, kinh té va ky thudt, dong thoi 1a t6 hop cia nhidu
chudi san xuat khéc nhau. Trong d6, cong tic mé via la cong doan dau tién cia qua trinh khai thac, ¢6 vai
trd diic biét quan trong trong viéc két ndi mat bing voi c4c than quing nim trong long dét. Mot phuong an
mo via hop ly s& bao dam khai théc téi da tai nguyén, han ché dé lai quéng 1am tru bao vé céc cong trinh
xdy dung co ban, dong thoi giam chi phi bao dudng va chi phi van tai. Do d6, mé via c6 thé duogc xem la
mot hé théng gom nhiéu cong viéc co moi quan hé chat chg, tac dong qua lai 1An nhau, dugc t chuc theo
mot ciu triic va chirc nang nhét dinh. Trong nghién ciru nay, nhém téc gia sir dung mé hinh chudi vi cach
tiép cén tap hop diém, trong dé méi cong vige trong cdng doan san xuat dugc xem la mot diém, con quy
trinh san xudt la tap hop cic diém d6. Trén co s nay, ma tran céc yéu t6 anh hudng dugc thibt lap, céc
yéu t6 duge sip xép theo thir tir wru tién dé xac dinh trong s6 tuong ung. Két qua nghién ctu 13 co s dé
Ira chon phuong 4n mé via ¢6 chi tiéu tong hop ph hop, phuc vu thi céng tai mo chi - kém Liing Hoai.

Tir khda: chudi san .1'mff.‘ ma trdn; phuwong phdp md via; diéu kién dia chat khu vuc mo, duong lo
khai théng

1. Dat van dé

Su gia tang canh tranh trong nén kinh té toan ciu clng véi nhu ciu ngay cang 16n vé nguyén liéu da
tao ra ap luc déng ké déi voi nganh khai khoéang trong viéc nang cao san lugng, ddng thoi giam chi phi
khai thac. Piéu nay di thic day cac nd luc phét trién céic phuong phép tiép can hiéu qua vé chi phi va
cai tién ki thudt khai thac (Lien, 2013). Mot trong nhimg giai phép nhim giam chi phi la don gian hoa
phuong én mo via va khai théng mo thong qua viéc lyra chon céc giai phap thiét k& va thi cong vira bao
dam hiéu qua ky thudt, vira ¢6 tong mire dau tu thap va chi phi vén hanh hop ly (Marcus, 2014; Leandro,
2017). Trong khai théc him 16, m& via diroc hiéu 13 viéc thiét 1ap céc cong trinh ni tir mit dit dén cac
mure khai thac trong mo. Trong khi d6, khai thong 1a qua trinh xdy dung hé théng dudng 16 lién két gitra
cac cdng trinh mo via véi than quing & cac mirc khac nhau (Wilson, 2004). Hé théng cc duong 10 khai
thong va mé via két hop tao thanh mang ludi cac dudng 16 chinh va 16 nhanh, phuc vu vén chuyén nguoi,
vt liéu vao khu vuc khai thac va dira quing ra mat béng (Rupprecht, 2012; Leandro, 2017). Trong thuc
tién khai thac ham Io, viéc lua chon phuong an mé via phit hop véi diéu kién tu nhién va kinh té ciia timg
khu vyc cy thé van 1a mét thach thirc 16n ddi voi cée nha khai thic mo.

Hién nay, c6 nhiéu loai hinh mé via khac nhau. duoc phin loai dua trén cach b tri truc cia cac cong
trinh tiép can than quang. Cac dudmg 16 nay thuong duoc wu tién bé tri trong da vach 6n dinh va han ché
di qua than quang nhdm giam ton that cong nghé, déng thoi bao dam tudi tho ctia cac dudng 16 chinh
trong sudt thoi gian ton tai ciia mé. Vé co ban, c6 bdn phuong phap m¢ via chii yéu, gdm: mo via bing
16 bang, mo via bing giéng nghiéng, mo via bang giéng dimg va phuong phap két hop. Péi véi cac khu
mo ¢ nhidu than quéng phan bé phan tan, cin xdy dung cac cong trinh két néi cac than quang voi hé
théng mé via, hinh thanh mot mang ludi khong gian théng nhét. Trong céu triic nay, cac cong trinh mo via
déng vai trd trung tAm cta toan bo khu mo; cac hoat dong khai thac, van tai va phu tro duoc t6 chirc xoay
quanh tryc chinh d6 (Marcus, 2014). Muc tiéu ctia khai thac mé 14 thu hoi va van chuyén quéang fir vi tri
ban dau trong 1ong dét dén khu vurc ché bién, sau do tiép tuc dwa dén nha may san xut. Pay la hoat dong
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doi hoi vén diu tur 16n; do do, phuong dn mé via— khai théng va ké hoach khai thée cin duoc thiét ké (6
uu nhdm bao dam hiéu qua kinh té tong thé. DGi véi cac mé chira khai théc, phurong én van tai quiang co
anh huong ding ké dén nang suat va hieu qua tai chinh (Musingwini, 2016; Leandro, 201 7). Viée lap ké
hoach khai thiac dusi mirc téi tu trong céc diéu kién dia chét cu thé ¢6 thé din dén rii ro mo hoat dgng

it tid ) amo sém. Vi vy, cic quyét
dinh thiét ké va thi cong he théng cong trinh mé via giir vai trd then chét trong viéc bao dam van hanh mo

higu qua, déng thoi tao co s dé giam chi phi khai théc va néng cao hiéu qua san xuét.
2. Co sé ly thuyét

Vé nguyén tac chung, trong khai thac mo hdm 16 can thiét lap he théng cic dudng 16 két ndi tir mat
béng dén cac 10 cho. Hinh 1 mé ta so dé chudi cta mot mo 6 nhiéu dién san xuét (dién 4, 5, 6
do6 cac duomg 16 ma via dugc ky higu 1-2,2-3,.. va céc duong 16 phy trg dugc ky higu 7-8,8-9. .
Qua trinh san xuat trong mo him 10, tir 16 chg — 16 doc via van chuyén — 16 doc via van chuyén chinh
— sdn ga — mit bing, duge xem 1a mét chudi san xudt dang noi tiép (Hinh 2a). Vi du, trong Hinh 1,
chudi san xudt c6 thé bidu didn dugi dang: 4 -3 -2 - 1 - SCN: trong khi chudi théng gié duge biéu didn

-

la:1-2-3-4-7-8- 9. Trong m&i chudi ton tai nhidu yéu t6 tac dong dén quy trinh san xudt; tip hop

cac chudi ciing véi cac yéu té nay hinh thanh nén cau trac t6 chire san xudt cua mo.

Hinh 1. MG hinh chudi trong sin xud
Chil thich: SCN: Mgt bdng sin cong nghiép; 1: Vi tri cira lo: | - 2- Cdc @uong lo mo via; 2 - 3 Cde
dwong 16 khai théng dén cac nhanh khai thdc; 4, 5, 6: Cée dién san xudt; 7: Diém nit giao thong gio;
7-8-9: Cde duong lo thong gio. 9: Ctia lo thong gié; TG: Mdt bang cta 16 théng gio
Trong truomg hop mo c6 nhiéu khu virc san xuét hoat dong doc lap, chudi san xuét duge mé ta dusi
dang song song (song song loai 1, Hinh 2b). Ngugc lai, khi céc khu an xué 5 3

rang bugc tai mét hoic mo

on vi dugc lién két theo dang néi tiép

n; cac chubi con nay sau d6 duoe t3 hop thanh mot hé théng song song tng thé

(so d6 khdi logic thé hién trén Hinh 2). Nguge lai, trong cau tric song song, m don vi tao thanh # nhanh
song song; cac nhanh nay tiép tuc duoc t6 hop thanh hé lhéng hoan chinh.

(b) M6 hinh h¢ thong chudi song song 1 (c) M6 hinh h¢ théng chudi song song 2
Hinh 2. M6 hinh chudi
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Trong bai viét nay, méi lién hé chubi san xuét 14 nhiéu chudi cé lién ké voi nhau, khéng phai Ia mét
chudi ndi tiép nén chi xét sy téc dong ctia céc chudi hoat doéng dong thoi.
Khi céc don vi giéng nhau, mé hinh toan hoc ctia hé song song 1 la:

R, =1-[1- Ry
Tuong tw, mé hinh toan hoc ctia hé théng song song 2 la:

R, ={1-[1-R@)I"} @

ViR(t) thuong c6 gia tri nho hon 1 (16n nhét Ia bing 1), ma d§ tin cdy ciia hé théng 14 tich Ity ctia do

tin céy ciia méi don vj tao thanh, do dé cang c6 nhiéu don vi tao nén hé thong chudi thi dd tin cay cia hé

théng cang thap, va khoang thai gian trung binh xay ra I3i ciing ngén hon. Vi viy, dé tang do tin cay cua

hé théng chudi cén: (i) nd luc cai thién tinh tin cdy cua timg don vi; (ii) cd ging giam thiéu sb lugng don

vi t hop trong chudi hé théng. Viée xay ra 15i s gdy ra sy that bai ciia toan bo hé thong chudi do. Su lé
thudc ciia cac gia tri trong chudi dugc xét nhu sau:

)

R, nohs Log,
R" "‘21 hﬂ‘., L }-n

== - - o
M| | M M M (3)

Rm 'rml ?;.1:2 L 'f:nn
Trong do: R 14 ma trdn dénh gid cac yéu 16 trong chudi; r cac gia tri dénh gia theo timg chudi riéng biét,
Trong s6 cia céc chi tiéu danh gia chat hrong 1a mic dé anh huong quan trong cia céc chi tiéu do
trong tdp hop cdc chi tiéu can déanh gia, dwoc xdac dinh theo cén g thirc nhur sau:

1 C <y,
C.—v,
_J: i
a,=19] +‘.——.— vy < C_,- < vr(_,i'+l} )
Vi ~ ¥y
4 G >v5

Trong d6: a; - trong s6 c4c yéu té (chi tiéu); C; - gid tri xac dinh (do dac) ciia cac chi tiéu danh gia;
v;- gid trj thir § trong cép danh gia thir J. Sau khi x4c dinh dugc trong sé ciia cac chi tisu danh gia, ta thiét
lap dugc ma tran nhu sau:

- . A=la,a, ..., a) ‘ . ®)

Sau khi thiét 18p duoc hai ma tran vé d6 18 thudc cua chi tidu danh gid R va ma trén veé trong so cla
céc chi tiéu danh gia 4, tién hanh nhén hai ma tran véi nhau, két qua danh gia téng hop B la:

B=A®R 6)

Tt la:

PO e i
(b5l ,8,)=[ana,L ,a,]® n:q o o

¥ el

4 m2 rm.'

ml

S by, boy o )= ayry+ays+ . tayr,,
arptar,t...tagr,
ayrytaypnt.tagr.g,

ayrnt @yt tagra @)

Dinh gid ky thuat khai thac thanh phan trong chudi cong téc la dénh gia toan dién da cap vé cac didu

kién tac dong 1én chudi. Cac yéu t§ dugc danh gia phéan anh gia tri theo mot thuat toan nhét dinh. St dung

nhimg gia tri nay dé do hromg nhimg uu va nhuge diém ciia kha nang thich {mg cuia cau tric té chic san
xut d6i véi diéu kién dia chét, ky thuat mo.
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Pit hé s6 danh gla la B (i= ., i), danh gia vecto tmh nang chi tleu X (1 1,2, ..., m), va ma
tran thanh vién cia yéu té anh huong tu'orng tmg la r;, trong s6 cAu truc cua yéu t6 anh huong laag,(i=
2, ..., n). Mo hinh d&anh gla toan dién sir dung loai trung binh c6 trong s6, cu thé:
=(apry) t(apry) + ... t(a.r) v6ij=1,2,. (8)
Trong cong thirc (8) két horp str dung mé hinh danh gi4 toan dién co trong s6 tuyen tinh. Khi Xt a; =1,
no co6 thé dugc chuyén dbi thanh:
b=vdi j=1,2, ..., m )]
Trong d6: b; - Gid tri danh gia toan dién.

3. Nghi€n ciru lga chon phwong 4n mé via hep ly cho mé quing chi - kém Liing Hoai
3.1. Piéu kién co bin mé chi - kém Ling Hoai

Khu vuc Ling Hoai bao gém 2 than quiing chinh ndm trong 2 dut gy theo huéng Pong Bic - Tay
Nam, bao gdm 43 khéi quing. Trong d6 c6 29 khéi quing Sunfua trong cin déi (19 khdi cua TQ1 va 10
khéi ctia TQ2), thé hién trong Hinh 3.

! 4 2l

e,

Hinh 3. Mdt cdt déic trung cua thdn cdc thdn qudng

3.2. Gidi bai todn lira chon phuwong dn mo via cho mé Ling Hoai

Tir Hinh 1, néu coi khoang cach cac doan 1 -2, 2 - 3, ...8 - 9 14 chiéu dai ctia cac doan 10 khac nhau
thi tdng chiéu dai tir 1 - 9 chinh Ia tdng chidu dai I6 cin dao. Gi tri ham sé tinh khéi lrong ciia mdi doan
16 tuong tmg 13 (1), tong khéi lwgng cac dudong 16 1a f(L) Zf(l) (10)

Gia tri xay du’ng ctia timg duong 16 14 G, thi tdng sb tién cAn dé hoan thanh giai doan xdy dung co ban

= Y'G;. ham s6 biéu thi chi phi: f{(C) = f(G) + f(Cyy) + (Cy) (11)

Trong do: f(G) la chi phi giai doan x4y dung co ban; f(Cy;) 14 chi phi giai doan van hanh; f{Cy) 1a chi
phi khac.

Tir so @6 chubi d trinh bay ¢ o Hinh 2 théy rfing, cach thirc bd tri san xuét chinh 1a cach thirc van hanh
ctia ttmg chudi don Ié. Trong moi chu01 néu bét cir diém nit ndo xay ra 151 phai dimg san xuét thi s& gia
tang chi phi dé sira chita 15i d6 dua vé trang thai binh thuorng Coi cac chi phi nay 13 chi phi phat sinh CPS
Néu Cps cang 16m va tin suét xay ra cang nhiéu thi hé théng m& via va san xuét bj 18i nghlem trong, can
phai cai tién quy trinh san xuat. Bai viét dua Chps t6 hop vio f(CK) Céu triic t chirc san xuét cho cac glal
doan duya trén cac mé hinh tong h0'p xdy dung di bao ham céc yéu t6 kinh té, k¥ thuat va nhimg yéu té
tiém 4n phat sinh chua d4nh gia hét trong giai doan xay dung du an. M® hinh danh gia 101 va stra chira 16i
nhur sau: Khi xem xét hé thdng da hoi tu du su phu hop k¥ thuat, thi cdn xét dén nhimng yeu t6 tiém 4n tac
dong tiéu cuc 1én chudi (Nguyen Vin Diing, 2019b). Trang thai cia cac yéu tb du truc tiép hay gian tiép
theo hudéng bét lgi c6 thé gy ra glan doan hodc 1am giam nang suét.

Nhiig diéu kién bat lgi ma hé théng da thiét lap khong thé vuot qua dugc thi budc phai dimg san Xuét
dé xir ly (Nguyen Vin Diing, 2019a) vi du nhu sur c6 mét dlen tic nghén vén tai, hong may, sp lo.. Neu
coi m3i yéu t6 tac dong 1én hé théng 12 mot bo phan, thi » yeu t6 tac dong 1én céu tric t6 chirc san xudt s&
c6 mot hé théng N trang thai tac dong. Coi trang thai 0 14 tit ca n yéu tb tac dong 1én hé théng khong anh
hudng tiéu cuc (ho3c anh huémg khong dang ké), hé théng hoat dong binh thuong. Trang thaij 1a bo phan
thir j dang trong tinh trang tic dong gay bét lgi cho ciu triic, cac bo phan con lai binh thuong;=1,2, ...,
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n; néu tai thoi diém ¢, X(f) =j biéu hién hé théng dang trong trang thai j, do d6 X(t), t > 0 la thoi gian thue
hién qua trinh (Llen 2013; Nguyén Vin Dung, 2019b). Néu nhur bo phan thir j xdy ra anh huorng tiéu cuc,
thi trang thai ciu tric té chirc dugc chuyen sang trang thai j (] = 1 2, ..., n). Khi dd, xdc suét chuyen dbi
trang thai a,; thi 4 chinh Ia tan sudt su b ciia bo phan thu'j Pé cu truc t6 chirc san xudt dua vé trang thai
hoat déng binh thuong 1a trang thai 0 thi huéng chuyén tiép j phai dugc kich hoat sira chita. Sau khi sira
chira tir trang thaij sang trang thai 0 thi x4c suét sira chita, phuc héi 1a 4; (Hinh 4).

a1

e

Hinh 4. So d6 chuyén doi trang thdi cia hé théng sdan xudt khi gip tdc dong tiéu cuc
Ma tran x4c suat chuyén ddi trang thai nhu sau:

o TR i e 57 i
B o=y 0 .0

fAAy= g, O —pp .. O (12)
Hy 0 0 e —Hp

Trong do: 0 — trang thai lam v1ec binh thuong; 4, — tan sudt xay ra su ¢b ctia bd phén thu j; 4, — Kha
ning stra chita, phuc héi 16i thir j vé trang tha1 0. Trong cong thirc trén c6 tong hop tac dong tiéu cuc:

A= Zjuk (13)

Xac suat dé chuyen tiép tir trang thai j dén trang thai 0 phu thugc vao théng sé dinh hudng trang thai

cddinhz=(n,,m,, ..., 7 ), khi chuyén céc trang thai tiéu cuc vé trang thai hoat dong binh thuong nghfa la:
AT + 1. Ty + o+ 4 T n=0

ATy — .1y =0 o

ATy — Uy, =0

Dé Iya chon phuong an mé via hop Iy cho mét mé danh gia trén nhiéu tiéu chi kinh té, k¥ thuat,
an toan, phu trg, van hanh. .., két hop cac cdng thirc (3), (6), (12), (14) don gian hoa cach giai bai toan
nhu sau:

f1) = ZEOD) =
f(C) = f(G) + f(CVH) + f(CK) =

SOy e . 4R
&35 = N 0 N e ) (15)
fA)=(uz 0 —pp .. 0 |=0
Hy O 0w —py

Tir cong thie (15) thay rang, ham f(L) dai dién cho cac yéu té khéi lu'orng thi cong xdy dung phai dat
dugc hiéu qua max véi khdi luong min. Ham f(C) dai dién cho cac tiéu chi vé chi phi, gia thanh cia mdi
phuong an. Ham f(A) dai dién cho cac yeu t6 van hanh. Vi méi phuong an khac nhau s& c6 nhimng chi
tiéu kinh té khac nhau, dé dinh ]uong 1a rét kho; do vay, phuong 4n nao c6 ham F téi wu nhét s& Ia phuong
an vu tién dugc lua chon. Trong s6 a; phan anh mirc d6 quan trong cua timg tiéu chi danh gia trong ham
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téng hop F va dugc xac dinh theo phuong phap so séanh cip doi (pairwise comparison). Cu thé, nhém
chuyén gia k¥ thuat mo thuc hién so sanh mirc d6 wu tién gitra timg cdp tiéu chi (khéi lwong thi cong, chi
phi xdy dung co ban, chi phi van hanh, chi phi thiét bi, chi phi bao vé cong trinh) theo thang diém tir 1
dén 5, trong do: 5 - rét quan trong hon; 3 - quan trong hon; 1 - tuong duong nhau.

Két qua so sanh dugc tdng hop thanh ma trén dénh gia, sau d6 chuin hoa dé x4c dinh bo trong sé a;
théa man diéu kién:

Zai=1,al->0

i=1

Trong bai toan lya chon phuong 4n mé via moé chi kém Lung Hoai, tiéu chi chi phi xay dng co ban
va khédi luorng thi cong 10 dwoc danh gia c6 mirc uu tién cao nhét do anh hudng truc tiép dén tong vén
déu tur ban dau, ph hop véi diéu kién thuc té ctia mo him 16 vira va nho tai Viét Nam. Cac phuong én dé
xut dugc thé hién trong Hinh 5, 6, 7.

Bdng 1. Thong ké khéi luong va chi phi co ban ciia cde phwong dn md via

KL. | 10| KL
Chi |Lomé| 5y |thugng CP. CP. CP. cp CP
titu | via vaTG | XDCB San xudt | Vén tai Thiét bj Bio vé
(m)

(m) (m)
P.Anl | 265 | 330 | 110 630,264,790 | 90,189,800 | 44,100,000 | 422,000,000 | 3,089,800
P.An2| 218 | 350 | 80 |757,238,472 | 93,954,000 | 85,753,600 | 448,490,000 | 3,200,400
P.An3| 257 | 394.| 60 | 850,891,895 | 90,689,130 | 86,835,000 | 510,000,000 | 3,154,130

BINEDO 1O BANG XUVEN via ¥aNTAMAL-212
BT HOPF BAO LS SUYEN Via. DOC VIATANG

T Thoga s
T Traseg 7
T+ To. Troovg thong §®
D e ése on

Hinh 5. Phuong dn 1 mé via 16 bang két hop voi 16 xuyén via tang
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Cili v

I L sayes s sie theovis =b2h
& L vahh v ae G e =40F
I T akbigriag

T Taveg trag g}

T Ty !

Ti Drimyl
Ta Thawsg =
— Himng giesset

T Pt pia bdad paiie
t

‘] Cals
Hinh 6. Phuong dn 2 mo via lo béng két hop voi lo thuong di trong thin qudng
- f‘f‘r
- .'/r
- /‘

£1  spisiz i s SJ30 TONYTH

Endbrguets v milk-i M a =18

Te Thugeg -

T Tewemy 2

T2 Yeamyd
T Thay W pu
bbb dee 1

Hinh 7. Phwong dn 3 md via giéng nghiéng két hop véi 16 xuyén via ting
4. Két qua va thdo ludn
f(L1) =265 +330+ 110 = 705; f{L2) =218 + 350 + 80 = 648; f(L3) = 257 +394 +60=711
f(C1) = 630,264,790 <f(C2) = 757,238,472 <f(C3) = 850,891,895

f(G1) = 559,379,600; f(G2)= 631,398,000; f(G3) = 690,678,260
fL2) <AL3) <f(L1);RCI) < f(C2 <f(C3) ; f(G1) <f(G2) <RG3) (16)
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Tir ¢ong thire (16) dua vé t6 hop cua cong thirc (15) thiy ring, phuong an 1 13 phuong an ¢6 chi sé
téng hop t6t hon hai phuong an con lai. Phuong an 1 1a phuong dn uu tién dugc lya chon. Két qua so sanh
cac phuong 4n thé hign trong Bang 2.

Bang 2. Tong hop so sanh cdc chi tiéu dank gid ba phuwong dn md via

Pon Phlm'ng
Tiéu chi danh gia vi Phwong an 1 | Phwong 4n2 | Phuong 4n 3 in t’ﬁt
: nhat
Khéi lwgng 16 mé via m 265 218 ST PA2
Khdi luong 16 xuyén via m 330 350 394 PAl
Khéi hrong 16 thong gi6 m 110 30 60 PA3
Téng khi lugng thi cong - f(L) | m 1.005 648 701 PA2 |
Chi phi XDCB - f(G) dong | 559.379.600 | 631.398.000 | 690.678.260 PAIl
Chi phi san xudt - flC_SX) dong | 90.189.800 93.954.000 90.689.130 PA1
Chi phi van tai - {C_VT) dong | 44.100.000 85.753.600 86.835.000 PAl
Chi phi thiét bi - f{C_TB) dong | 422.000.000 | 448.490.000 | 510.000.000 PA1
Chi phi bao vé - f(C_BV) dong | 3.089.800 3.200.400 3.154.130 PAIl
Téng chi phi - f(C) dong | 630.264.790 | 757.238472 | 850.891.895 PA1

5. Két luan

Khai théc ham 16 1a mat hoat déng phirc tap, chira dumg nhidu yéu t6 tac dong dén dur an (hosic qua
trinh thyc hién). Do d6, mdi dir 4n cin dugc xem xét trén nhidu khia canh kinh té, k¥ thuit, nang luc van
hanh... M&i yéu t8 do tity thugc vao timg giai doan ma c6 cc trong s khac nhau, xem xét dénh gid trong
s6 trong t6 hop bai toan tong thé ca mo sé cho phép cac nha khai thac lua chon phuong 4n giai quyét tdi
tru trong tam nhin ngén han, trung dai han.

Trong qué trinh trién khai dv 4n, cac han ché ciia phuong 4n chon cin duoc dua vé trang thai triét tiéu
cac anh hudng tiéu cyc, duy tri trang thai lam viéc binh thuong (trang thai 0), tir d6 c6 thé lya chon cac
dinh phi, bién phi theo do 1a ti wru nhét.
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RESEARCH ON THE APPLICATION OF A CHAIN MODEL
FOR SELECTING MINE OPENING METHODS:
A CASE STUDY
OF THE LUNG HOAI LEAD-ZINC MINE, BAC KAN

Dinh Thi Thanh Nhan'*, Ngo Thai Vinh!
'Hanoi University of Mining and Geology

ABSTRACT

Mining in general, and underground mining in particular, does not have a universally optimal solution
due to its complex nature, involving the interaction of multiple natural, economic, and technical factors,
and comprising various interrelated production chains. Mine opening is the initial stage of the mining
process and plays a critical role in connecting the surface with underground ore bodies. A well-designed
mine opening method ensures maximum resource recovery, minimizes the need to leave ore as protective
pillars for development roadways, and reduces maintenance and transportation costs. Therefore, mine
opening can be considered as a system of interrelated tasks that influence one another and are organized
into a structured and functionally linked whole. In this study, a chain model is applied, in which each
task in the production process is represented as a node, and the overall process is considered as a set
of interconnected nodes. Based on this approach, a matrix of influencing factors is established, and the
factors are prioritized to determine appropriate weights. The results indicate that Opening Method No.
1 is the most suitable option for the Lung Hoai lead-zinc mine based on the selected evaluation criteria.

Keywords: production chain, matrix; ore body,; mine opening method: geological conditions; access
roadway
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