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Trong khai thac mé néi chung, khai thac da vét liéu xay dung (VLXD) ndi riéng thi céng tac lwra chon
phuong én hé théng khai théc (HTKT) la giai doan déu tién va cé anh hudng truc tiép t6i hiéu qua vé
mét kinh té, ky thuat ciing nhw méi truong ctia qua trinh mé hoat déng. Bai béo str dung phwong phép
phén tich da tiéu chi (MCA- Multi Criteria Analysis) két hop ky thuét phéan tich thir bac (AHP- Analytic
Hierarchy Process) va cac thuét toédn khac trén co s& 5 phuwrong an dé xuét dé Iia chon phuong én hop
ly, dap tmg moi yéu céu vé “Phét trién bén viing” ciing nhw ndng cao hiéu qua an toan trong khai thac.

Tw khoa: hé théng khai thac, vét liéu xay dwng, phan tich thir bac, da tiéu chi, Lam Son

1. DAT VAN BE

Viet Nam c6 trir lwong da véi lén cé ngudn gbc
tram tich bién phan bd dién rong cac tinh phia Bac
va Bac Trung B, véi trlr lvong 1€n t&i hang tram
ty tAn dwoc str dung cho nganh céng nghiép san
xuat xi mang va vat liéu xay dwng théng thuong
(VLXDTT). Trong d6, lwong da cung cip lam
VLXDTT chiém ti trong I&n, dwoc phan bd phan tan
trai dai cac tinh phia B&c va Bac Trung Bé nham
phuc vu nhu cau vat liéu xay dwng dia phwong véi
tong sb lwong gidy phép cép cho loai mé nay la
2.731 chiém (55,6%) céc loai gidy phép khai thac
khoang san. Cac mé da voi san xuat VLXDTT khu
vuc Bac Bo va Bac Trung Bo thuong cé dia hinh
nui da cao, dién phan bé hep, thudc diéu kién dia
hinh rat kho khai thac. Do gia tri cta da VLXDTT
khéng cao, nhu cau theo dia phwong, nang luc
cla chi dau tw nén cac mé da VLXDTT cé quy
mo san xuat nhd, cdng nghé khai thac khéng dwoc
chl trong dau tw. D&c biét trong nhivng ndm gan
day, viéc bung phat hoat dong khai thac, ché bién
khoang san da VLXDTT tai cac dia phwong trong
ca nwdc da xuat hien mot sé nha dau tw chi chu
trong dén loi nhuan, rat ngén thoi gian thu hdi vén
nén khong tuan tha day du cac quy dinh, quy pham
an toan trong khai thac mé. Hién twong khai thac

(W CONG NGHIEP MO, SO 1 - 2023

theo I1&'p nghiéng cat tAng nhé bj bién twéng thanh
khai thac I&p nghiéng khau sudt da gan nhu tré
thanh phd bién tai cac khu vwc khai thac da cé quy
mob nhd, viéc nay da hinh thanh nhitng “mang” khai
thac cé do dbclén, hodc dé giam chi philam toi dat
da khai thac xudi theo mat trwot cua Iop da. Viéc
khai thac nay tiém an cac rii ro mat an toan trong
khai thac nhw sat 1& nui (vu 1& nui Lén C&, tinh
Nghé An; vu |I& da khu D mé Trai Son, thanh phd
Hai Phong;...). Ngoai ra hoat déng né min con gay
tac déng t&i xung quanh nhw da bay, da roi, buira
maoi trwdng xung quanh.

Hién nay trong hoat dong khai thac mé ndi
chung, khai thac mé da VLXDTT ndi riéng, cong
tac thiét ké dwoc tién hanh theo hai budc: Thiét ké
co s& va Thiét ké ban vé thi cong. Thiét ké co sé la
thiét ké duoc thwe hién trong giai doan lap Dw an
dau tw xay dung cong trinh, né chi ra phwong an
thiét ké dwoc lwa chon, thé hién duwoc cac thong sb
ky thuat cha yéu phu hop véi cac quy chuan, tiéu
chuan duoc ap dung, la can cir dé trién khai cac
bwdc thiét ké tiép theo. Trong buwdc thiét ké nay,
viéc lya chon phwong an chi yéu dwa vao so sanh
kinh phi tdng mirc dau tw (TMDT) va phan tich sy
hop ly vé gidi phap cong nghé ma chwa xem xét
hét viéc dam bao day di cac muc tiéu cta dw an,
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danh gia cac muc tiéu vé mdi trwdng, xa hoi chi
dwoc thye hién cho phwong an da dwoc lyva chon
(théng qua Bao cao danh gia tac déng méi trevong-
x& hoi hay K& hoach quan ly méi truong,...).

Céac duw an khai thac mé thuéng cé thei gian ton
tai dai va pham vi anh huéng dén mét vung réng
I&n, bén canh do cac dw an nay con tac déng dén
méi trwdng va tac dong da dang téi cac déi twong
xa hoi, co tinh nhay cao v&i cong déng. Chinh vi
vay, mét dw an khai thac c6 dam bao dwoc muc
tieu bén virng hay khdng thi cac yéu té tac dong
dén moi trwdng, xa hoi va cong déng can phai
dwoc xay dwng thanh céc tiéu chi cu thé va lvong
hoa dé danh gia trong qua trinh ra quyét dinh lya
chon phuong an hé thdng khai thac. Day 1a mét bai
toan phic tap, da muc tiéu, da tiéu chi bao gébm ca
thong tin dinh tinh va dinh lvong.

O Viét Nam, phwong phap phan tich da tiéu chi
(MCA) phdi hop ki thuat phan tich thir bac (AHP)
da dwoc st dung & nhiéu linh vuc nhw: danh gia
tinh bén virng trong st dung dat; lwa chon mé hinh
cay trong; danh gia tang trwdng cay xanh; danh gia
canh quan cho cay tréng; danh gia tinh bén viing
trong st dung dat; lwa chon mé hinh cay trong;
danh gia va lwa chon vi tri quy hoach s* dung dat;
chén l4p rac thai;... Trong d6 c6 két hop thém cac
phuong phap PCA, PRA, SAW, PAM, MFA, F-AHP,

GIS,... [1, 4], 5, 6, 7, 8]. Tuy nhién, van d& nghién
ctru (rng dung MCA va AHP vao trong linh vy khai
thac méd ndi chung, khai thac VLXDTT ndi riéng va
cu thé hon |a ap dung vao viéc danh gia lwa chon
phwong an hé théng khai thac mé dang bi bé ngé.

Dwa trén phan tich da chidu, tham van y kién
chuyén gia, dinh hwéng khai thac va phat trién bén
virng ngudn tai nguyén khoang san VLXDTT cung
v&i cac ky thuat phan tich va danh gia. Nghién cru
dé xuét ap dung MCA, AHP trong Iwa chon phwong
an hé théng khai thac mé da VLXDTT. Phwong an
lwa chon dua trén bd tiéu chi va cac yéu td anh
hwéng dén quyét dinh lwa chon phwong an t6i wu
dwoc xay dung bang MCA, AHP.

2.NOI DUNG NGHIEN CUU

2.1. Phwong phap luan cta phan tich da tiéu
chi (MCA), ky thuat phan tich thir bac (AHP)
AHP la mét trong nhitng phwong phap ra
quyét dinh da muc tiéu duwoc dé xuét bédi Thomas
L.Saaty— mo6t nha toan hoc ngudi gbc Irdc vao nam
1980. AHP Ia mét phwong phap dinh lwong, dung
dé sap xép cac phwong an quyét dinh va lwa chon
mét phwong an thda man cac tiéu chi cho trwéec.
Dwa trén nguyén tac so sanh theo cdp, phwong
phap AHP c6 thé dwoc mo ta véi 3 nguyén téc
chinh d6 1a: phan tich; danh gia; va tdng hop [2].
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H.1. So d6 thuchién kj thuat phan tich thit bac (AHP)

Phuwong phap Iwa chon dati€u chi (MCA- Multicriteria Analysis) la cong cu danh gia mirc d0 quantrong
clia tirng tiéu chi lién quan va phan anh mirc d6 d6 lén viéc dwa ra quyét dinh cudi cung [3, 9]. Quy trinh

lwa chon tiéu chi bang MCA nhw trén Hinh H.2.
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H.2. Quy trinh thuc hién lva chon da tiéu chi (MCA)
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Céach tiép can dién dich (top-down) dwoc thuc
hién theo chiéu tir trai sang phai, tht tw lan lwot tai
(1), (2) va (3). Cach tiép can quy nap nguoc chiéu
so v&i cac tiép can dién dich.

Cac buoc thyc hién AHP theo thr tw: (1) Xac
dinh mdec df wu tién cho cac tiéu chi; (2) Tinh trong
sé cho céc tiéu chi; (3) Xac dinh mire d6 wu tién cla
céc phuong an theo tung tiéu chi; (4) Tinh trong sé
phuong én theo tiéu chi; (5) Tinh diém phuong &n
va lua chon.

Trinh tw cac buwéc duoc trinh bay cu thé dusi
day:

Buwéce 1: Xac dinh miare dé wu tién cho cac tiéu
chi

V@i n tiéu chi dwgc dua ra sau nghién ctru kinh
nghiém lwa chon cac phwong an hé théng khai
thac trong nuwéc va trén thé gidi, thwe hién 1ap ma
tran vuéng cap n nhuw & Bang 1.

Bang 1. Lap Ma trén so sanh cactiéu chi theo tiing cap

1 2 3 n
C1 a11 a12 a13 a1n
c2 a21 a22 a23 a2n
c3 a31 a32 a32 a3n
cn an1 an2 an3 ann

Sau do, ta tién hanh thwc hién viéc so sanh cac
tiéu chi theo tirng cap va dién gia tri mrc d6 wu tién
clia cac tiéu chi vao bang (cac gia tri aj, voi i thw
tw hang, j thir ty cét). Cac mirc do wu tién theo cap
cla cac tiéu chi dwoc tra clru tr Bang 3, cé cac gia
tri nguyén duwong tir 1 dén 9 ho&c nghich ddo cla
cac sd nay. Lwuy rang ta phai ghi hai gia tri mirc do
wu tién cho méi cap tiéu chi tuy thudc vao viéc ta
xem xét gia tri nao trwdc. Gia st tiéu chi C, co murc
do wu tién bang 1/3 tiéu chi C.,. khi aytiéu chiC,sé
c6 mirc d6 wu tién bang 3 lan tiéu chi C,. Ta ghivao
dong twong trng voi C1 va cot C, gia tri 1/3, dong
twong ng C, va c6t C, gia tri 3 nhw trong Bang 2.

Bang 2. So sanh theo titng cap gia tri

A S
el 1 3 6
L 1 13 /4
L 3 1 i
e

o 4 1 1
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C6 thé thdy ma tran trén nghich dao dbi xirng theo
dwong chéo tir trai qua phai.
Bang 3. Danh gia cac tiéu chi theo tiing cap dua vao miic d0 wu tién

Bomarh  pinh nghia Gidi thich
1 Tam quan trong  Hai tiéu chi du phan vao muc tiéu bang
bang nhau nhau
Dénh gid tiéu chi nay quan trong hon
. iy tiéu chikia
S e Dénh gid tiéu chi nay manh hon tiéu
5 (an thiét i kia
. Mot tiéu chi tac dong dén mot tiéu chi
7 Rat quan trong 5t manh
9 Quan trong tuyét Thong ké so liéu chiing t6 mot tiéu chi
doi tac dong muc tiéu cao nhat
(4c gid tri trung
14638 gian giila hai Dung dé diéu hoa vdi cac uu tién néu
T mic gid tri gan  trén
nhau
Tiéu chii cd gid tri so sanh véi tiéu chi
Cacphanso j, tiéu chi j cd gid tri nghich dao khi so

sanh vditiéu chii

Buwdéce 2: Tinh toén trong s6 cho céc tiéu chi

Sau khi [ap xong ma tran trén, ngu®i danh gia sé
tién hanh tinh toan trong sb cho céac tiéu chi bang
cachcdng t6ng cac gia tri cila ma tran theo cét, sau
do 14y tirng gia tri cia ma tran chia cho sé tdng cla
cot twong rng, gid tri thu dwoc dwoc thay vao chd
gia tri dwoc tinh toan. Trong s ctia mai tiéu chi C,
C, C,, ... C twong (rng sé b’éng binh quan cac gia
tri theo tlrng hang ngang. Két qua la ta cé moét ma
tran n cot n hang (Bang 4).

Bang 4. Bang xac dinh trong sé ddi véi titng gia tri

Tuy nhién, truwéc khi dua ra két luan cudi cung,
phai ddm bdo sy nhat quan trong cach danh
gia cta chuyén gia trong subt qua trinh ap dung
phwong phap. Ty sb nhat quan (CR- consistency
ratio) dwgc xac dinh nhw sau [11]:

Cl

CR = (1)

Trong d6: Cl- chi sé nhéat quan:

Cl = 2maxTn (2)

n=1
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Vi Amax 1 gid tri riéng cGa ma trén so sanh
(eigenvalue), duwgc tinh nhw sau:

Amax = Z?:l wi * 2}1:1 G.l] (3)

-n- s6 phan t&r dwoc so sanh theo cap trong mot
lan tinh toan, chinh 1a kich thwé'c ma tran tinh toan.

-RI (random index)- chi s6 ngau nhién. Rl dwoc
xac dinh tir bang sb cho sdn (Bang 5):

Bang 5. Chi s6 ngau nhién R
n 1 2 3 4 5 6 7 8

Rl 0 0 058 09 112 124 132 141
n 9 10 11 12 13 14 =15
R 145 149 151 154 15 157 1,59

Trong moi trwong hop, CR can < 10%, véi cac
ma tran kich thuwéc 3x3, CR can khong lén hon 5%,
va gia tri twong ng cho ma tran kich thwéc 4x4 la
9%. Néu CR Ién hon cac mirc vira dé cap, chirng té
06 su khong nhat quan trong danh gia cta chuyén
gia va can phai danh gia va tinh toan lai [28].

Bwéc 3: Tinh dd wu tién cua cac phwong éan
theo tung tiéu chi

O bwéc nay nguwdi ta tinh toan cho tirng tiéu chi,
céach tinh toan giéng nhu trong Buéc 1 va Budc 2,
nhung sé liéu dwa vao danh gia la két qué so sanh
murc d6 wu tién clia cac phwong an xem xét theo
tlrng tiéu chi. Nhw thé, nguwdi danh gia phai thuc
hién n ma tran cho n tiéu chi khac nhau. Két quala
ta c6 n ma tran 1 c6t m hang, cling can tién hanh
kiém tra ty s6 nhat quan dé dam bao két qua thu
duoc co doé tin cay phu hop.

Bwéc 4: Tinh diém cho cac phwong an va lua
chon

Pay 1a bwéc cubi cuing trong qua trinh danh gia
va dwa ra phwong an. Ta ghép n ma tran 1 cét m
hang la san phdm & Bwéc 3 thanh ma tran m hang

n co6t. Nhan ma tran nay véi 1 cdt n hang la két qua
clia Budc 2, duoc két qué la mot ma tran m hang 1
cbt. Ma tran két qua sé cho biét phuong antét nhat nén
chon, la phwong an c6 gia i két qué cao nhat,

2.2. Xac dinh tiéu chi va cac yéu té anh
hwéng dén phwong an hé théng khai thac mé
da vat liéu xay dwng

Viéc Iya chon céng nghé khai thac 16 thién bij
anh hudng va lién quan t&i nhiéu yéu t6, cé thé xac
dinh cac nhém yéu té co ban sau:

1) Yéu t6 tw nhién: Diéu kién dia hinh, d6 cao
va mirc d6 phtrc tap cta dia hinh, vj tri dia ly cla
khoang sang, céu tric cla via khoang san nhu:
Chiéu day, goéc cdm theo hwéng dbc va dwong
phwong... Dac diém dia chét cong trinh, chat lwgng
va trlv lwvong cua loai khoang san khai thac...;

2) Yéu tb an toan: Cac yéu cau vé an toan ddi
v&i cong trinh cbng nghiép va dan sinh tai khu viyc
khai thac, cac yéu ciu vé an toan khi thuc hién cac
khau cong nghé trong t6 chirc khai thac;

3) Yéu t6 Ky thuat: Ddng bd thiét bi st dung,
mlrc dd co gidi hoa clia cac thiét bj trong cac khau
coéng nghé va nang suét ctia no, hé théng khai thac
va cac théng sb cua hé théng khai thac,...;

4) Yéu t6 kinh té: Téng von dau tw xay dwng co
ban, ty suat vén dau tw, thoi gian thu hdi vén, gia
thanh san pham va gia ban san pham, lai thu duorc,
sb lao doéng va chét lvong lwc lwong céng nhan -
can bd ky thuat ctia doanh nghiép, ...

Pé lya chon phuwong an hé théng khai thac
(HTKT) hop ly cho mé da VLXDTT can phai xét
t&i mirc do tac dong clia cac yéu td téi cac tiéu chi
can dat duoc. Céc tiéu chi lwa chon phai co tinh
phan loai, tinh cédng nghé cao, hop ly vé k¥ thuat,

Bang 6. B4 tiéu chi (TC) danh gia, lwa chon phuong an hé théng khai thac

TC1. Dacdiém tw nhién TC2. Yéu to Ky thuat
Dic diém dia hinh Dong b thiét bi khai thac
Vi tri dia ly Hé thong khai thac va cac thong s6

(du triic chat lugng khodng san Quy md san lugng khai thac

Trit lugng khai thac Khai lugng xy dung co ban

TC3. Yéu td an toan -Méi trudng TC4. Hiéu qua kinh té
Antoan khu vuc khai thac, dan sinh ~ Tong von dau tu xay dung co ban
An toan khi thuc hién cic khau Thoi gian thu hoi von

ng nghé

Gia thanh san phdm va ty sudt von
dau tu

Chi phi san xuat thutng xuyén

(Cacthdng s an toan

Mai trudng nudc
Mbi truong dat
Mai truging khdong khi

Tong gid tri san pham
Lgi nhudn
56 lao dong thuong xuyén
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an toan tuyét déi cho hoat déng khai thac, bao vé
t6t dwoc cdnh quan mai trwdng va tbi wu vé kinh té.
DPdng thoi khi cé tiéu chi, viec phan loai phai don
gian, dé thuc hién trong thuc té, nho do viéc lwa
chon hé théng khai thac sé chi tiét, thuan tién hon;
Ciing tr d6 tang cwdng cong tac quan ly ky thuat,
quan Iy nha nudc vé cip phép khai thac, bao vé
moi trwdng chat ché hon trong linh vyc hoat déng
khai thac khoang san, két hop véi cac tiép can quy
nap trong phuong phap lwa chon da tiéu chi MCA.
Nghién ctru xay dwng 21 yéu tb anh hwéng dén
phuong an hé thdng khai thac mé da VLXDTT, va
phan nhém céac yéu t6 d6 thanh 4 tiéu chi chinh
nhw Bang 6.

2.3. Ap dung phwong phap phan tich thir bac
(AHP) Iwa chon phwong an hé théng khai thac
cho khu 2 mé da Lam Son

Khu 2 md da voi Lam Son cach khu vuc nghién
dap 450m, dau duong két ndi véi khu vuc nghién
dapla +32mtai vi tri cach cum nghién dap la 30m,
dia hinh chénh cao dén khu vic dinh cao nhét 1a
+200m, dia hinh twong déi déc t» mic +80m dén
+200m la tr 66-85%. Khu 2 dwoc giao khai thac
dat san lwgng khoang 1 triéu tan/nam.

Phuwong an dé xuét thé hién duoc méi quan
hé chat ché gitra dac diém tw nhién - k§ thuat ctia
khu vue khai thac, cac van dé vé canh quan - moi
trudng ciing nhu hiéu qua kinh té mang lai. Ti 4
tieu chi va 21 yéu t6 anh hwéng dén phuwong an
HTKT da néu, dé Iwa chon va sang loc phwong an
phu hop dbi véi md, nghién ctvu st dung ky thuat
phan tich thir bac AHP, gia tri ¢t 16i 1a bo trong sb
cla tiéu chi va phwong an theo tiéu chi. Trén co sé&
phan tich dia hinh khu mé, kha nang ap dung ctia
HTKT v&i kha nang cong suat ctia mé, nghién clru

dé xuét 5 phwong an dwa vao lya chon nhu sau:

- Phwong an 1: Sir dung HTKT khéu theo 16p
dlrng cat tAng nhd tr mirc +170m dén murc két
thuc khai thac +80m;

- Phwong an 2: Sir dung HTKT khéu theo 16p
bang xtc (gat) chuyén tir mirc +170m dén mirc két
thac khai thac +80m:;

- Phwong an 3: Sir dung HTKT khéu theo 16p
bang van tai trwc tiép tr mirc +170m dén mirc két
thac khai thac +80m:;

- Phwong &n 4: St dung HTKT kh4u theo I6p
bang xuc (gat) chuyén t» mic +170m dén mirc
+100m va HTKT kh4u theo I&p bdng van tai truc
tiép tr mirc +100m dén murc két thic khai thac
+80m;

- Phwong an 5: S&r dung HTKT khé&u theo I6p
bang xuc (gat) chuyén t» m&c +170m dén mlc
+120m va HTKT kh&u theo I&p bang van tai truc
tiép tr mirc +120m dén murc két thuc khai thac
+80m.

Phwong an dé xuat cé nhivng yéu cau riéng dé
ap dung khu vuc nghién ctru nhw: yéu cau phu hop
vé dién tich mat bang, d6 déc dia hinh khu vuc khai
thac; san lwong mé; déng bo thiét bi str dung; cac
yéu cau vé an toan va bdo vé mai truwdng; quy
md dau tw;... Dwa trén 4 tiéu chi va 21 yéu t6 anh
hwéng dén phuong an, két hop voiy kién danh gia,
phan loai cia chuyén gia. Nhom tac gia thuc hién
danh gia sw phu hop ctia 5 phuwong an theo tirng
dac diém vé diéu kién k§ thuat, tw nhién, van héa -
xa hoi - kinh té& - méi truéng ctia khu 2 mé Lam Son
va clia toan mé, két hop véi didu kién rang budc dé
dwa ra quyét dinh cudi cung dwoc xac dinh bang
trong sé clia 4 tiéu chi cho tirng phwong an dé xuét
trén co s& danh gia cho diém cla cac chuyén gia
ddi véi 4 tiéu chi.

Bang 7. Két qua so sanh theo cap (bén trai) va trong sé caa tiéu chi (bén phai)

TQ TQ G TC4
Tl 1,00 033 0,20 033
TQ2 3,00 1,00 0,20 0,50
(&} 5,00 5,00 1,00 4,00
TC4 3,00 2,00 0,25 1,00
Tong 12,00 833 1,65 583

TQ TQ 1G3 T4 w
T(1 0,08 0,04 0,12 0,06 0,08
TQ2 0,25 0,12 0,12 0,09 0,14
13 0,42 0,60 0,61 0,69 0,58
TC4 0,25 0,24 0,15 0,17 0,20
Tong 1,00 1,00 1,00 1,00 1,00

Sé tiéu chi 1a 4 => RI=0,9, Amax= 4,24; Cl=0,08; CR =0,09=9% dam bao tinh nhat quan.
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T cong thire 1, 2, 3 cho thay két qua danh gia,
ch&m diém cla cac chuyén gia dadm bdo tinh nhat
quan gitra 4 tiéu chi. Sé liéu tinh toan so sanh theo
cap tir y kién chuyén gia va trong sb dbi véi 4 tiéu
chinhw Bang 7.

Tiéu chi: Bam bao An toan - Méi trwdng (TC3)
déng vai trd quan trong chinh trong bd tiéu chi
(Chiém trén 50% trong bo tiéu chi). Nhw vay, tiéu
chi 3 sé&1a tiéu chi quyét dinh phwong an hé théng
khai thac cho khu 2 mé da Lam Son.

Két qua so sanh mirc dd wu tién va trong sb chi
tiét cia phwong an theo tiéu chi dbi véi khu 2 mé
da Lam Son. Dwa trén két qua tinh toan theo ky
thuét phan tich thir bac AHP, Phwong an HTKT phu
hop cho khu vire nghién clru nhw sau:

Mlrc d6 wu tién clia phwong an theo tirng tiéu
chi dworc thiét lap v&i matran cé kich thwéce twong
&ng bang sb phuong an. Sé liéu tinh toan 14y tir y
kién chuyén gia chdm diém theo cap phuong an
theo trng tiéu chi.

Gia tri trong sb phwong an theo cac tiéu chi va
trong sb tiéu chi dwoc xac dinh. Thyc hién nhan
ma tran kich thwdc 5x4 (W,, W,, W,, W,) va gia
tri trong s6 W, ¢ cua tiéu chi la vecto 1 chiéu kich
thuwde 4x1, thu duoc két qua nhw Bang 8:

Bang 8. Tong hgp gia tri trong s phuong an theo 4 tiéu chi va
miiic d tién clia cdc phuong an hé théng khai thac cho khu2 mé
da Lam Son

Wi W2 W3 W4 W,  Micdduutién
PAT 010 006 006 011 5% 5
PA2 018 024 009 025 014  1526% 3
PA3 007 010 018 009 058  1406% 4
PA4 043 044 033 043 008  3759% 1
PA5 022 016 033 012 020  255% 2

Tl cac két qua tinh toan & trén, nhan thay,
phuong an 4- St dung HTKT khau theo 16'p bang
xuc (gat) chuyén tr m&c +170m dén mirc +100m
va HTKT khau theo I&p bang van tai truc tiép tw
mic +100m dén merc két thic khai thac +80m,
phuong an 5- S dung HTKT khéu theo I&'p bang
xuc (gat) chuyén ttr m&c +170m dén mirc +120m
va HTKT khau theo I&p bang van tai truc tiép tw
mec +120m dén muc két thic khai thac +80m la
hai phuong an cé thé duwoc str dung trong viéc khai
thac khu2 mé da Lam Son. Bé lwa chon ra phuong
an phu hgp hon cho khu 2 mé da Lam Son, tac gia

da tién hanh tinh toan va danh gia hiéu qua kinh té
cac phwong an HTKT theo céac chi tiéu kinh t& nhw
tbng mirc dau tw, gia thanh khai thac, loi nhuan,
gia tri hién tai thuan, thoi gian hoan vén,... Day 1a
co s& lwa chon bd sung trong viéc lwa chon HTKT
hop ly cho mé.

Hiéu qua kinh t& ctia HTKT khai thac hén hop
theo phwong an 4 va 5 duwoc xac dinh trong bang
téng hop kinh té Bang 9.

Bang 9. Bang tong hgp kinh té ky thuét phuong an

m hi tiéu Pon vi P';‘::’;'g ":::’2"9
1 mg sinlungdivoingun e 4700 4700
4 Tong mitc dau tu 10°dong  76.904.811 79.460.534
5 Téng doanh thu 10%dong  459.399  459.399
6  T6ng chi phi SX-KD 10%dong  432.580  429.634
7  Gid da voi d/m? 260.000  260.000
8  Gia thanh binh quan d/m? 244822 243.154
9  Loinhudn trudc thué 10%dong 26.819 29.766
10 Lginhudn rong (Pn) 10%dong 17.294 19.814
11 Gidtrihién taithuan (NPV)  10%dong 1.917 2.792
12 Ty suat hoan vonngi bo (IRR) % 15,8% 16,4%
13 Ldivay ngan hang %/ndm 6% 6%
14 Thdihan hoanvon (1) nam 1,51 1,46

Qua danh gia vé kinh té - k§ thuat chon dwoc 2
phwong an phu hop véi HTKT hdn hop phi hop voi
diéu kién dia hinh, cong suat mé. Qua danh gia vé
ky thuat nhan thay phuwong an 2 1a phwong an dem
lai hiéu qué hon qua modt loat chi sé6. Mac du vén
dau tw nhiéu hon 2,5 ty déng, nhung chi phi khai
thac thap hon, dan t¢i loi nhuan dong nhiéu hon 2,5
ty déng va thoi gian thu héi vén nhanh hon 6 thang.

4. KET LUAN

>Tiép can phat trién bén virng trong moi hoat
doéng phat trién kinh t& xa hoi la tat yéu trong bbi
canh suy thodi moéi trwdng nhw hién nay. Vi lé do,
cac dw an dau tw khai thac mé noéi chung, cac dw
an khai thac mé vat liéu xay dwng ndi riéng can
hwéng t¢i ddm bdo cac tiéu chi cho muc tiéu phat
trién bén virng vé kinh té, xa hoi va mai truong;

»Phuwong phap danh gia da tiéu chi dwoc st
dung trong nhiéu linh vyc doi sbng xa hoi, trong
linh vie tai nguyén va mai trwdng. Tuy nhién, van
dé nghién ctru (rng dung phwong phap phan tich da
tiéu chi vao trong linh vuwc khai thac mé néi chung,
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khai thac vat liéu xay dwng noi riéng va cu thé hon
la ap dung vao viéc danh gia lwa chon phwong an
hé théng khai thac mé dang bi bé ngé:;

>Duwa trén phan tich da chiéu, tham van y kién
chuyén gia, dinh hwéng khai thac va phat trién bén
vi’ng nguodn tai nguyén khoang san vat liéu xay
dwng cung va&i cac ky thuat phan tich va danh gia.
Nghién ctru dé xuét ap dung phuong phap phan

tich da tiéu chi (MCA) — ky thuat phan tich the bac
(AHP) trong Iwa chon phwong an hé théng khai cho
khu 2 mé da Lam Son. Phwong an lwa chon dam
b&o tinh nhat quan v&i 4 tiéu chi va 21 yéu t6 vé
diéu kién tw nhién, dic diém kinh té - xa hoi, an
toan méi trwdng va hiéu qua kinh t&. An toan moi
trwong ludn dwoc datlén hang dau. Két qua da lva
chon dwoc phwong an cé hiéu qua nhat
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APPLICATION OF ANALYTIC HIEARCHY PROCESS IN SELECTING
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ABSTRACT
Selection of mining system is the initial stage which affects directly the economic, technical and
environmental efficiency of mining operations. This paper applies Multi Criteria Analysis (MCA) and Analytic
Hiearchy Process (AHP) and some other mathematical algorithms to propose five solutions of mining
system which meet the entire requirements of sustainable development and mining safety conditions.
Keywords: mining system, building raw material, Multi Criteria Analysis (MCA), Analytic Hiearchy
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