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"Céng nghiép md Viét Nam trong thoi ky héi nhdp Quéc té va bién doi khi hau”

NGHIEN CUU THUAT TOAN XEP HANG VA KHA NANG UNG DUNG
TREN CAC MO LO THIEN O VIET NAM

NCS. Doan Trong Luat, PGS. TS. Bui Xuan Nam, ThS. Nguyén Hoang, Truong Pai hoc M6 - Dja chét

ABSTRACT

Transportation operations on open pit mines is one of the important production lines in the
production process at open pit mines. It always counts for more than 40% of total mining costs,
particularly, it counts for 60% of total mining costs at some mines. At most of open pit mines in
Vietnam, the transportation form of trucks or trucks together with conveyers has been applied.
However, the operating productivity of trucks and excavators are still not high as required. With
the development of the technology and science, especially in the field of Information Technology
(IT), this problem can be solved very easily. In this paper, the authors refer to the queue algorithm
and the capability of its application to Vietnam open pit mines

1. MO BAU

Céng tac van tai trén mo 16 thién la mét
trong nhirng khau day chuyén céng nghé quan
trong trong cac qua trinh san xuat trén mo 16
thién. Né thwéng chiém trén 40% tong chi phi
khai thac, ca biét co nhirtng md chiém téi 60%
tdng chi phi khai thac. Hau hét cac mo 16 thién
& Viét Nam hién nay déu dang st dung hinh
thirc van tai bang 6 to, ddi khi la van tai lién
hop 6 té - bang tai.

Thuwce té hién nay, cac mod déu dang st dung
chu trinh van tai kin. Qua trinh tinh toan, cac mo
déu tinh thdi gian chay clia 6 td bao gém thoi
gian chay cd tai va khong tai, can clr vao do de
xac dinh théi gian chu ky van tai cia mot chuyén
xe va tinh toan s6 6 t& phuc vu cho mét may xuc.
Tuy nhién, viéc st dung chu trinh van tai kin nhuw
trén va cach tinh nay dan t&i hién trang mét so
md xay ra trworng hop Un tic 6 t, ddi khi may
xuc phai ché doi 6 td. Diéu nay gay anh hwdng
trwee tiép t&i nang suat lam viéc clia may xuc va
6 té cling nhw n&ng suét ctia toan mo.

V&i si phat trién khdng nglrng clia khoa hoc
cdng nghé, dac biét la linh vire cdng nghé thong
tin thi viéc tinh toan va sdp xép sb 6 té phuc vy
cho md tré nén don gian hon. N6 dwoc thé hién
thdng qua cac thuat toan téi wu hoéa ndng suat
cua thiét bi. Trong bai bao nay, tac gia nghién
ctru thuat todn xép hang, nghién clru luét két

hop va cac gidi thuat nham dwa ra gidi phap cho
viéc sap xép 6 t6 phuc vu cho mé mét cach phu
hop.

2. TONG QUAN VE THUAT TOAN XEP HANG
(LINEAR PROGRAMMING - LP)

Céac mé hinh dwa trén thuat toan xép hang
LP chu yéu str dung dé xac dinh cac 6té phoi
hop v&i cac may xuc hoat ddng trong md. Hinh
2.1 minh hoa mét td hop ddng bd may xuc - 6
td dwoc xem xét bang mé hinh cla thuat toan
xép hang. Trong hé thong nay, cac 6 té duoc
coi nhw nhirng “khach hang” di chuyén gilra
cac “trung tam dich vuy” la cac may xuc, dwdng
van tai, bai thai, kho chira, tram nghién,... Cac
mo hinh sé wdéc tinh théi gian chd doi tai cac
may xuc, bai thai,... cling nhw viéc str dung cac
thiét bi trong qua trinh hoat déng nay. Cac két
qua sé giup cho nha quan ly mé lwa chon dugc
may xuc va 6 té hop ly ciing nhw sb lwong 6
to toi wu.

Thoi gian phuc vu tai cac dich vu trén duwoc
coi la tuan theo qui luat phan b6 ham mi. Sau
khi tinh toan viéc sir dung thiét bi va théi gian
chu ky ctia ching, nhé sw ho tro cia thuat toan
xép hang, sd 6 t6 can thiét (N) dam bao giam
téi da tdng chi phi san xuat don vi (C) duoc
Carmichael dé xuat nam 1987 c¢6 mbi quan hé
nhuw sau.

C = (C, +C,N) / (Bon vi san xuat x CAP) (2.1)

HOI KHOA HOC VA CONG NGHE MO VIET NAM
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Trong do: CAP - dung tich 6 t6; C, - chi phi
san xuat cla méy xuc trén mét don vj thcrr gian;
C, - chi phi san xuat trung binh clia 6 td trén
m¢t don vi thdi gian.

(IAL DOAN
A% FRERNTTS
GIAIL DOANS GLAL PDOYAN 2
Buong Khong tai Buomg co tai
GIAL DOAN 3
BBai thai hoao
tram nghicn

Hinh 2.1. M6 hinh thuét toan xép hang ctia déng bé
may xuc - 0 té

ng véi mbi mot chi phi san xuat don vi, sé
tim duwoc mot sé lvong 6 td twong ng khac
nhau. Dwa trén viéc so sanh cac chi phi san
xuat nay, co thé tim dwoc s lweng 6 t6 toi wu
phuc vu cho may xuc hoat ddng trén ma.

3.CO SO KHOA HOC CUA THUAT TOAN XEP
HANG VA NG DUNG CUA NO TREN CAC MO
LO THIEN

Thuwc chat van dé clia thuat toan xép hang
LP 1a tim ra dwoc so lwong 6 t6 can thiét phuc
vu cho md. Tuy nhién véi diéu kién thue té trén
cac mo 16 thién thi viéc tim ra dwoc so lwong 6
td hop Iy phuc vu cho md 1a rat kho khan (hinh
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Hinh 3.1. Minh hoat c4c hoat dong xtc béc — véan tai

tréda QG thién

Thuat toan xép hang la v&i viéc (rng dung
ky thuat téi wu hda clia toan hoc sé gilup xac
dinh dwoc s6 6 td phuc vu cho mdé va md hinh
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dé phan phdi 6 td6 mét cach hop ly.

3.1. Mé hinh LP don gian déi véi viéc
phan phdi 6 to trén mé 16 thién

M hinh LP cé thé duoec thiét |ap va giai
quyét dé tim cac diém tbi wu va sb lvong 6 to
can thiét cho hoat dong ctia moé (White et al
1982). Trong md hinh LP nay, méi diém chat tai
va d& tai dwoc goi la cac “nut” (hinh 3.2).

Hinh 3.2. Céac bién diém trung chuyén va thoi gian di
chuyén qua céc diém

Mbi “diém” 1a chd két ndi trire tiép tirng nut.
Trong md hinh LP nay, mdi diém dai dién cho
mot tuyéen duong van tai. Bién X, dwoc dinh
nghia I1a diém “mat do dong” (sb 6 t6 van tai
trén mét chang dwdng trong mét phuat) xuyén
subt cac diém tir nut i dén nut j. Méi diém tir nat
| dén nut j twong rng v&i thoi gian di chuyen Tij
trén toan tuyén dwong. X la bién tryc tiep, vi
vay no khéng tvong du*crng voi X, (hinh 3.2).

S6 lwong 6 td can thiét trén toan tuyén
dwdng tir nat i dén nat j dwoc tinh bang cach
nhan sb tuyén mat dé dong, X (xe lEIl trén phut)
trén toan tuyén v&i thoi gian (phut) can thiét dé
di chuyén trén toan tuyén dudng, T,. Hinh 3.3
cho thay bién X, va thi gian twong (*ng T, trong
quy trinh hoat dong cua mét 6 tdé don g|an
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Hinh 3.3. Minh hoa mé hinh LP don gian xac dinh X,
va T, tuong img v6i 2 khu vy chat téi
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Muc tiéu cia méd hinh LP don gian la giam
thiu sé lwong & t6 can thiét cho day chuyén
san xuét trén md. S6 6 td can thiét phuc vy
cho md |a tdng sb 6 t6 can thiét tai mbi diém,
tlr diém chat tai dén diém d& tai, co thé duoc
tinh nhw sau:

MinZ = ZT, *X + ZT,l g ZSI-*XJ + ZD, *X

(i,j)el (j.i)cB (i,))e8 (j.i)eD

(3.1)

Trong 4§o:

-iva jla cac chi sb cho nut dau va cudi;

- X, la mat d6 dong (6 t6 trén phut) cia tat
ca cac didém tir nit ngudn i dén nat j;

. X; la mat do dong (xe tai trén phut) cua
cac diem tir nat j déen nat i;

-T, la thoi gian di chuyén trung binh (phat)
qua cac diém tir nat i dén nat j;

- T, 1a thoi gian di chuyén trung binh (phut)
qua cac diém tir nat j @én nut i;

- S, la thoi gian chat tai trung binh (phat)
tal nut 1;

- D, la thoi gian d& tai trung binh (phut) tai
nut j;

- PS la tdng céac diém (i,j) tlr cac nut nguén
i dén nut dich j;

- PD la tdng cac diém (j,i) tir tAt ca cac diém
nut j t&i diém ngudn nat i,

Pé tan dung néng e téi wu cla cac diém
chét tai, cac 6 td duoc bb tri dén cac diém chat
tai dé khéng cé diém nao phai trong tinh trang
may xuc ch 6 t&. Mdi diém nhan tai sé chat tai
lén 6 to theo mat @& déng han ché:

Téc d6 dong khéng ché cho mbi diém chat
tai dworc xac dinh nhw sau:

ZX:J -R =0voi VieSS (B2

Trong do:

-R. & nut ma mat d¢ dong & ngudng toc do
dong gi@i han tai nuti (6 to trén phut);

- SS |a tap hop tat ca cac nut.

Trong qua trinh chat tai lén 6 to, cac 6 to sé
di chuyén toi cac diém do tai va db tai. Sau khi
d& tai cac o td quay vé diém nhan tai. Van de
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Hinh 3.4. Minh hga md hinh LP m& réng véi 3 khu
vire chat tai

dat ra 1a tai mdi nut can kiém soat dwoc qua
trinh chat tai va d& tai, tic 1a phai can bang
dwoc toc dd ra vao khi nhan tai tai moéi diém
nut.

Gia thiét rAng mat d6 dong tai nat vao sé ky
hiéu dau &m (-) va mat do dong lac ra khdi nut
sé& mang gia tri dwong (+). Nhw vay, gia tri can
béng cho mdi nut j ¢ thé dwoc biéu dién théng
qua cdng thire sau:

Y X,-Y X, =0viVe©ss,sp @3
! k

Mat a6 dong d6i véi mbi bién la gia tri khéng

am, trcla X, 20 voi V(i, j)

Nhuw vay, mé hinh LP do*n gian da giai quyet
dwoc bai toan xac dinh sé lwong 6 té can thiét
phuc vu cho md sao cho céac thiét bi xuc boc
khéng phai ché doi 6 t6 trong trwéng hop tong
quat v&i gia thiet cung moét ching loai 6 td va
may xuc, cung cung dd van tai va so do cong
nghé nhw hinh 3.3.

3.2. M6 hinh LP m& rdng déi v&i viéc
phan phéi 6 té trén mo 16 thién

Hinh 3.4 cho thay mét chu trinh md bao gom
3 diém xép hang (dwoc coi nhw 1a nat nguon)
va co 3 diém dich dén, bao gdbm diém nghién,
diém kho Iwu trir va diém chén lap rac. Tat ¢
cac nut déu két ndi v&i nhau qua cac dudng
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di. Bién Xij dwoc coi la doan “toc 6 dong’ (tan
trén glrb’) qua moi chdng dwdng tlr nat | dén nut
j. M&i doan dwéng tir nat | dén nit j twong tng
véi thoi gian van chuyén Tij (tinh bang gi®) trén
toan tuyén dwo’ng d6. Muc tieu cua mo hinh LF-"
nay la han ché tbi da téng sé lwong xe tai can
dung cho hoat ddng md, trong khi van dap wng
yéu cau pha tron quéng va han ché su tiéu ton
nguyén vat liéu khi dén diém dich trong Khi van
dam b3o ty I&/téc dé san xuat tai diém nguon
xuat phat (White va céng sw, 1993).

Muc tiéu cta md hinh LP mé& roéng nay la
han ché tdng sb 6 t& can s dung cho mé va
dwoc thé hién bang céng thirc sau:

L= ZT&*XN Z]}:‘*Xﬁ*' ZS:"*X&'J“ ZDJ*XJ

(1.1)ePS (j.ijePD (1,7 1ePS (j.i}ePD

(3.4)

Trong do:

-ivajlacac bién dai dién cho nut dau va
Cuoi;

- X la toc d6 dong (t/h) cua chang dwong
tiy nut | dén nut j;

- X, 1a toc dd dong (t/h) cda chang dwong
tlr nutj dén nut i;

- T, 1a thoi gian di chuyén trung binh (gi&)
cua 6 to trén chang dwdng tir nat i dén nat j;

-S, la tdng thdi gian chat tai (gio) tai nat i;

- D, la thdi gian d& tai trung binh (gio) tai
nut j;

- PS la chudi cac chéng duong (i, j) tr tat ca
cac nut dén diém nat dich j;

- PD Ia chudi cac chang dwdong (j,i) tir tat ca
cac nut dich j dén nat nguon i.

Tai mdi nut, téng toc dé dong (Vh) divao va
di ra tl cac nat dwoc tinh can bang. Dieu nay

c6 thé dat duwoc bang cach dung bién khong
che can bang, dwoc thé hién theo cong thirc

ZX - 2%,

=0 voi Vj € (5SS, 5D)
(3.9)

Gia thiét mdi nut ngudn i cé ndng suat lam

viécla R (¥/h). Tdng téc do dong di vao tai diém
chét tai tai nut | khéng thé 16n hon nang suat
lam viéc tai diém chat tai, R. Gia tr] khong ché
nang suat lam viéc cho moi nut nguodn i co thé
xac dinh nhw sau:

S X, -R, =0 \¢i Vj €SS

J

(3.6)

Trong do:

Tu*r.:rng tw nhw nut nguan méi nut diém dich
c6 thé co gia tr khéng ché trong tai. Gia tri nay
han ché tdng téc d6 dong (th) cé the di dén nut
dich. Gia tri khong ché nay dac treng cho mét
loai gio han tai diém d& tai. Gigi han trong tai
cho m&i diém dich nat j cd thé trinh bay nhuw
sau:

S X,-D,<0viivjesD (&)

Trong do:

D, 1 khéi lwong d& tai toi da tai diem dich
nut j (t/h)

SD la tap hop tat ca cac nut dich.

Mét gidi han can tinh dén nira tai diem

nghién ho&c kho chlra la muc tiéu trung hoa

KSCI. Gioi han trung hoa co thé co nhirng yéu
cAu cu thé dbi véi khau nghién va lwu trir. Gidi
han nay dam bao rang trong th&i gian nhat dinh
cho phép trong quy thdi gian hoat dong, T,
chat lwong trung binh ctia KSCI sé nam trang
khoang gi®i han trén va dwdi cua yéu cau vé
chat lwgng KSCI khl dwa vao trung hoda. Giol
han trung hoa tai moi nat dich co thé tinh nhuw
sau:

L <4+ (G -4,

<U. (3.8)

J

Trong do:
A 1a gia tri trung binh hién tai clia gia tri
KSCI pha trén tai nut |
G, & diém trung binh ctia KSCI tir chang
du’é’ng X,
M la khm lwong trung hoa tai nut |
|é gi¢i han dudi cua diem quang tai nat

U |a Gigi han trén cta diém quéng tai nut |
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T.la Thoi gian quy dinh trong quy th&i gian
hoat dong

SO lwong 6 té co thé sir dung dwoe khdng
ché bang cach dung hé sb tdng trong tai xe tai
(tan), T_, va dwoc xac dinh nhw sau:

Z= YT*X+ YT*X,+ Y §*X,+ Y D*X <T,
1/KPS (1:%PD (i [PS () J)ePD
(3.9)

Yéu cau gia tri khéng am:
X, 20 Vj's,i's

Nhw vay, mé hinh LP m¢& réng nay da mé
rong tinh toan cho ca viéc trung hda KSCI cho
viéc chat tai vao cac kho chira hodc dwa ra cac
tram nghién. Md hinh nay cling da gidi quyét
duwgc bai toan xac dinh sé 6 té can thiét phuc
vu cho mé sao cho cac may xuc khéng phai
ché doi 6 t6, qua trinh san xudt dwoc hoat
déng mét cach nhip nhang.

4. TINH TOAN THU NGHIEM

V&i co s& khoa hoc va kha nang rng dung
cua thuat todn xép hang da trinh bay & trén,
tac gia tién hanh tinh toan thir nghiém cho mé
than Coc Sau.

Nhw da trinh bay ¢ trén, tac gia da dwara 2
mo hinh LP cua thuat toan xép hang ap dung
trén cac mo 16 thién mdt cach tdng quat. Tuy
nhién, déi v&i mét md than, so dd céng nghé
phan phdi 6 t6 theo mé hinh LP don gidn dwoc
minh hoa nhw hinh 4.1.

M6t cach tong quat, tac gid gia thiét rang
trén md co6 2 hoat ddng chinh la xuc béc than
va dat da thai. Than thi dwoc van tai true tiép
bang 6 td vé cac kho chira, dat da thai thi duoc
ch& ra ngoai bai thai. Do vay, tac gia di nghién
ctru va tinh toan thtr nghiém mé hinh LP don
gian cho mo than Coc Sau trong viéc tinh toan
sO 6 td can thiét phuc vu cho mo.

Trong gi¢i han cua md hinh LP don gian,
gia thiet d&t ra la md than Coc S&u chi st dung
mét loai may xuc dé xuc ca than va dat da va
mét loai 6 td dé van tai ca than va dat da thai.
Doi v&i may xuc gia thiét mo chi st dung may
xuc TLGN PC-750 LC cé dung tich gau xuc
E = 3,5 m?va st dung 6 t&6 CAT 773E co tai
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Hinh 4.1. Minh hga cdng tac van tai than va KCSI
trén mo than

trong 58 tan, dung tich thiing xe 42,5 m® dé van
tai (day la 2 trong sb cac thiét bj hién dang st
dung phd bién tai mé than Coc Sau).

Theo tinh toan cua maé than Coc Sau, mo sé
khai thac den mdc -175m va tdng khéi lwong
dat da boc clia mé luc nay 1a 706.366.000 m® va
tong khoi lvgng than la 55.765.000 tan. Ngoai
khoi lwgng dat béc trén md cdn mot lwong dat
boc lai nén tdng khéi lwong dat da can van tai
la 733. 139. 000 m?® v&i cung d6 van tai dat da
trung binh la 2,6 Km va cung dé van tai than
trung binh la 3,5 Km. Ti trong clia dat dala 2,6
t/m? v&i hé s6 nd roi K =1,4 va ti trong cda than
la 1,4 t/m* Hé s xuc day gau clia may xuc I3
0,85 va thoi gian chu ky xuc cua may xuc PC-
750 Ia 30 giay.

Theo md hinh LP don gian ma tac gia da
trinh bay & trén, tdng s 6 té can thiét phuc vu
cho mo duwoc xac dinh nhw sau:

MinZ= )T *X, + YT *X + Y S*X + YD *X,

(i.1)P§ (] IEFD1 |, JJEPS (j1)ePD

- DOi voi khau van tai dat da, thoi gian di
chuyén trung binh clia 6 t6 khi c6 tai T, véi van
toc trung binh 15 km/h va khi khong tai T,, v
van toc la 25 km/h theo so @b hinh 3.1 duoc

xac dinh |an lwot nhu sau:
T24= 2,6/15=0,17 gi& = 10,4 phut

T2 = 2,6/25=0,104 gi® = 6,24 pht

- Thoi gian nhan tai trung binh S, dwoc xac
dinh nhw sau:
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K, . 5814
EK_,ry, ° 3,50,852,6

- Thoi gian d& tai D, cha 6 té CAT 773E tai
diém db thaila 0,5 phut

SI — 0:5 — 5:2 Phl-l,,t

g
_i+1

- Mat dé dong Noy la X, = S}

29

= 0,29 xe phot

T

42

—=+1
S,

- Nat do dong Ny» [a X, = = 0,35 xe phut

42

Nhw vay, doi véi mét diém chét tai (twong
(rng vOi 1 may xuc hoat dong) véi cac s lieu
gia thiét & trén thi s 6 t6 can thiét dé ché dat
da cho mo than Coc Sau dam bdo may xuc
khéng phai ch& dgi 6 td theo mé hinh LP don
gian (hinh 4.1) la:

Z=10,4%0,29 + 6,24*0,35+5,2*0,29+0, 5*0 36 =
6,88 xe =7 xe

Nhw vay, theo mé hinh thuat toan xép hang
LP don gian thi s6 & t6 can thiét phuc vu cho
mét may xuc tai moé than Coc Sau dé van tai
dat dala 7 xe.

Twong tw nhw vay, doi véi khau van tai than
vé kho chira, s6 6 t6 can thiét phuc vu cho mét
may xuc dwoc xac dinh theo mé hinh LP don
gian (hinh 4.1) dwoc xac dinh nhw sau:

MinZ= Y T*X,+ YT,*X,+ YS§*X,+ YD*X,
(i.j1ePS ({4)ePD (i,])ePs (ji)ePD

- DOi v&i khau van tai than, thdi gian di
chuyén trung binh ctia 6 t6 khi c6 tai T., voi
van toc trung binh 15 km/h va khi khong tal T,
v&i van toc 1a 25 km/h trén cung dé trung blnh
3,5Km theo so d6 hinh 3.1 dwoc xac dinh 1an
ot nhw sau:

T13=3,5/15 =0,233 gi& = 14 phut

T31=3,5/25=0,14 gi¥ - 8,4 phut

= Thot g1an nhan ta ttang bainh Sy dwee xae dinh nhwe sau:
s, mfots g 8L o5 095 e
EK 7,y ° 33038514
= Thia gran d& ta Dy cua o t6 CAT 7731 tad kho chua [ 0.5 phut,
fr_q,.; + 1
-AMatdddong Ny la X, = } ---------- = (.17 xe phit
L3
T},

- Mat do domg Ny la X, = —donn =1).22 xe phut

Nhw vay, doi véi mét diém chét tai (twong
tPng v&i 1 may xac hoat déng) véi cac sé liéu
gia thiet & trén thi s 6 té can thiét d& ché than
phuc vu cho mdt may xic cho mé than Coc
Sau dam bao may xuc khéng phai che doi 6 to
theo mé hinh LP don gian (hinh 4.1) la:

Z=14*0,17 + 8,4*0,22+9,75*0,17+0,5*0,22
=599 xe=6 xe

Nhuw vay, theo mé hinh thuat toan xép hang
LP don glan thi s6 & té can thiét phuc vu cho
mét may xuc tai mé than Coc Sau dé van tai
than la 6 xe.

5. KET LUAN

Twr cac phan tich dwa trén co s& khoa hoc
cla thuat toan xép hang véi 2 mé hinh LP cy
thé (md hinh LP don gidn va mé hinh LP mé&
réng) va tinh toan thlr nghiém sbé 6 to can thiét
phuc vy cho mét may xuc tai mo than Coc Sau,
tac gia rut ra dwoc mot sé két luan sau:

Doi véi mé hinh LP don gfén Mdci chi xem
xét den thoi gian di chuyen cua 6 to, thoi gian
d& tai, thei gian quay tré ve va thoi gian chat
tai béng cach glé dinh rang tat ca céac 6 té ﬁeu
cung loai. V&i gia thiét nay, thdi gian di chuyén

clia cac loai 6 td 1a nhw nhau, va viéc phan phoi
tai méi khu virc chat tai cfmg cling mat khoang
th&i gian nhw nhau cho tat ca cac loai 6 td. Mé
hinh LP nay khéng tinh dén diéu kién xuc bbc
va cac loai 6 té khac nhau.

Ngoai ra, md hinh LP don gian cling chwa
xem xét t&i yéu cau trung hoa chat lwgng KSCI
tai cac diém dich nhw diém nghién sang hodc
cac kho chira. V¢&i s don gian hoa nay, mo
hinh LP cho thay né thiéu tinh thuc té. N6
khéng thé sir dung dé cé thé lwa chon mot
cach hiéu qua sb lwong 6 té can thiét cho hoat
dong ma trén thuec té.

M6 hinh LP nay can dwoc mé rdng va tinh
toan thém cac dac tinh quan trong chi phéi hoat
déng trén mod 16 thién nhw: sy khac nhau vé
chung loai, kich thuéece, tai trong cua xe, nang
Ilre van tai cla tirng loai xe tai va yéu cau trung
hoa KSCI trén cac mo 16 thién.

Déi véi mé hinh LP mé réng: N6 cho phép
tim ra s6 lwong 6 té toi thiéu can thiét nam trong
gi¢i han so lwong 6 té thwe té cé san phuc vu
cho mo dap ng dwoc tiéu chi trung hdoa KSCI
tai cac diém nghién, ndng suat lam viéc cla
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thiét bi tai diém chat tai va kha nang lam viéc
tai diém nghién.

DU con mot sd ha ché nhw, mé hinh LP m&
rdng nay chi c6 géng téng toi da tbc d6 dong
(tfh) v&i sb lvong tdi thiéu 6 t6 ma chwa xét
dén gid tri kinh té clia hoat déng, vi du nhw o’
nhu&n va chi phi cho viéc van chuyén nguyén
vat lieu. Ngoai ra, mé hinh LP m& roéng nay chi
xét dén quy trinh tdng quat ciia mét mé ma
chwa xét t&i cac yéu té hoat déng cu thé san
xuat khac va cac thay doi co thé céd trong qua
trinh san xuat.

Hon nira, mdé hinh LP m& réng nay lay gia
tri trung binh cla khau chat tai va théi gian di
chuyén cla 6 té6 d& dwa vao mé hinh LP. Viéc
st dung gia tri trung binh trong LP |a hiéu qua
va cé thé chap nhan dwoc khi gidi quyét nhiéu
bai toan ve toi wu khi ma yéu cau dat ra tuan
theo dung ly thuvét gid dinh. D6 khéng chéc
chan vé thoi gian 6 té di chuyén, thdi gian d&
tai, thoi gian xe quay lai (khéng tai) va théi gian
can dé chat tai c6 thé hién nhién xay ra trong
sudt qua trinh hoat déng thuc té trén cac md
1& thién.

Tai liéu tham kh&o:

[1]. Bui Xuadn Nam, Nguyén Lé Thu, Poan
Trong Luat (2010). Mot phwong phap lwa chon
loai 6 t6 van tai dat da cho cac ma than 16 thién
ving Quang Ninh. Tap chi Céng nghiép Md s
5. Hoi Khoa hoc va cdng nghé mo Viét Nam. Ha
NOI. Tr. 7-9.

[2]. Poan Trong Luat, Bui Xuén Nam, Ta Khai
Pai (2010). Phwong phap diéu khién hoat déng
cla 6 td khi phdi hop véi may xuc trong khai thac
16 thién. Tap chi Céng nghiép Mé s6 5. Hbi Khoa
hoc va céng nghé mo Viét Nam. Ha Néi. Tr. 3-4.

[3]. Ta Khai Pai (2010). Luan van thac sT k§
thuat “Nghién ctru khd nang rng dung mét sb
thuat toan phu hop trong viéc Iwa chon déng bd
thiét bi cho mét s6 mé 16 thién I1&n ving Quéng
Ninh”,

[4]. Nguyén DBlrc Khoat, Bui Xuan Nam, DPoan
Trong Luéat (2011). Giai thuat Genetic trong diéu
hanh van tai trén mo 1§ thién. Tap chi Céng
nghiép Md s6 2. Hoi Khoa hoc va céng nghé md
Viét Nam. Ha N&i. Tr. 22-23.

[5]. D6 Ngoc Twée, Bui Xuan Nam (2011). Xéc
dinh vi tri chuyén tai hop ly khi st dung céng nghé
van tai lién hop trén mo 16 thién. Tap chi Cong

nghiép Mo s6 6. H6i Khoa hoc va céng nghé md
Viet Nam. Ha Né&i. Tr. 30-32.

[6]. D6 Ngoc Twée, Bui Duy Nam, Bui Xuan
Nam (2014). Danh gia kha nadng st dung céng
nghé vén tai dat da bang lién hop 6 té - bdng tai
dbc c6 hé thong bang nén cho mé than Khénh
Hoa. Tuyén tap bao c4o Hoi nghi Khoa hoc 1an
thr 21 Trwedng DH Md - Dia chat. Ha Noi - Viét
Nam. Tr. 128-132,

[7]. Nguyén Hoang, Bui Xuan Nam (2015). Bai
toan xac dinh chi phi vong doi cda céc thiét bi
vén tai trén mao 16 thién. Tap chi Céng nghiép Mo
sO 4-2015. H6i Khoa hoc va céng nghé md Viét
Nam. Ha Néi. Tr. 96-100,

[8]. Lwu Van Thuwc (2014). Luan an tién si
“Nghién ctru céng nghé khai thdc mé qudng sat
16 thién duwdi mire thoét nwéc tw chdy trong diéu
kién dia chat va dja chét thiy van phtrc tap & Viét
Nam”.

[9]. P6 Ngoc Twée (2015). Luan an tién si
“Nghién clru cdng nghé van tai dat da hop ly cho
cac mo than 10 thién sau & Viét Nam”.

[10]. Lambert C.RJ, Mutmansky J.M. (1987).
Application of integer programming to effect
optimum truck and shovel selection in open pit

mines. Proc. 11" Conf. Of APCOM. Arizona, April:
A75-A105.

[11]. Ramani, R.V. (1990). Haulage systems
simulation analysis. Surface Mining 2™ Edition.
Kennedy (ed.): 724-742.

[12]. Carmichael, D.G. (1987). Engineering
queues in construction and mining. Ellis Horwood
Ltd: England.

[13]. Li, Z. (1990). A methodology for the
optimum control of shovel and truck operations
iIn open-pit mining. Min. Sci. Technol. 10: 337-
340.

[14]. White & Jonathan P.Olson. Efficient
optimal algorithms for haul truck dispatching in
open pit mine.

[15]. P.Fcimolini & P.M.Walshe. Truck dispatch:
A process control perspective.

[16]. Y. Lizotte, E. Bonates & A. Leclerc.
Analysis of truck dispatching Wlth dinamic
heuristic procedures.

[17]. G.K.H.Vos. Installation of computerized
truck dispatch and evaluation of productivity
increase at Bong mine.

[18]. NECMETTIN CETIN. Open-pit truck /
sholver haulage system simulation.

HOI KHOA HOC VA CONG NGHE MO VIET NAM


https://www.researchgate.net/publication/318852249

