KHOA HOC VA CONG NGHE M0

('NG DUNG “PHUONG PHAP SO NHO NHAT TRONG BANG"
DE GIAI BAI TOAN VAN TAI HO
TREN CAC MO LO THIEN O VIET NAM

cdng nghé chinh trén cac md 16 thién. N6

chiém tir 40-60 % téng chi phi khai thac
trén mot don vi thanh pham. Viéc bb tri hop Iy
cac thiét bi van tai va cac kho chra khoang san
c6 ich (KSCI) cling nhw vj tri db thai sao cho chi
phi van tai trén mé 16 thién la nhd nhat la mét
van dé can thiét dé tdng nang suét va giam gia
thanh khai thac.

Trén cac md 16 thién hién nay, hau hét cac
mé déu cd nhiéd gwong xuc béc, nhiéu vi tri d6
thai khac nhau v&i cung d6 van tai khac nhau,
didu doé dan tdi tinh trang khé khan trong phén
phdi, sdp xép va diéu hanh van tai [7]. Trong sb
bdo 01 nam 2017 (tr. 45-48), nhém tac gia da
gidi thiéu phwong phap Goéc Tay Béc [1] dé giai
bai toan van tai h& trén mo 16 thién. Trong pham
vi bai bao nay, nhom tac gid gi¢i thiéu phwong
phap “Sé nhd nht trong bang” dé gii bai toan
van tai hé& trén mo 16 thién.

\/ an tai la mot trong nhi¥rng khau day chuyén

1. Phwong phap s6 nhé nhét trong bang va bai
toan van tai hé trén mo 16 thién

Bai toan van tai la bai todan qui hoach tuyén tinh
dang chinh tc nén c6 thé gidi bang phuong phap
don hmh [2], [3]. Tuy nhién, bai toan'van tai thudng
co s6 an rét lon (mxn) va co cAu tric dic biét 1a ma
tran cac hé sbé hau hét bang 0, do d6 ngudi ta sé
khong giai bai toan theo phwong phap don hinh da
biét ma xay dwng mét phwong phap gidi don gian
hon, dé 1a phuong phap (thuat toan) phan phéi hay
con goi la phwong phap thé vi [8], [11].

N&i dung chinh clia phwong phap thé vi gébm
cac buéc sau:

> Buwéc 1: Dua bai toan van tai vé dang can

bang thu phat Za Zb néu can;
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» Budc 2: Xay dwng phwong an cuc bién xuat
phat;

» Bwéce 3: Qui 0 6 chon;

> Budc 4: Danh gia phwong an cye bién. Néu
phwong an dang co la toi wu thi viéc giai bai toan
két thic. Néu phwong an chua toi wu thi chuyén
sang buéc 5;

» Buoc 5: Xay dwng phuong an cwc bién méi
tét hon phwong an cwc bién dang co, sau do thyc
hién lai bwéc 3 va tlep tuc qua trinh cho d@én khi tim
duoc phuong an tbi wu.

Can bang thu phat l

Xay-dyng PA cyc bién
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Qui 0 6 chon

Phwong phap sé nhd nhat trong bang 1a mét
trong nhirtng phwong phap cwc bién dé& giai bai

Xay dwng PA cuc bién tét hon

H.1. So dé giai thuét thuét toén thé vi ﬂ
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04n thé vi - mét dang dac biét cla cha bai toan
quy hoach tuyén tinh, né gidi quyét van dé phan
ohdi hang héa tr mét sé diém cung clp (diém
ngudn) t&i mét sb diém tiéu thu (didm dich) sao cho:
» Tdng chi phi van tai |a nhd nhét;
» Cw ly van chuyén 1 nhé nhét;

» Téng lgi nhuan 1a I6n nhét.

Nhw vay, véi phuong phap sé nhéd nhét trong
bang, co thé st dung d& xac dinh cac vi tri d&t cac
kho chira KSCI, vi tri cac bai thai dat da,... khi xem
xét mot sb phwong an vé& dia diém xay dwng cac
céng trinh trén cac ma 16 thién.

Diém chét tai

dét da thai ‘Q‘

Bai thai

Pidm chét tai
dat da thai

Diém chét tai

KSCI

H.2. Minh hoa céng tac vén tai trén mé 16 thién

Vé mat toan hoc, bai toan van tai-hé 1a bai toan
c6 téng lwong hang cung cép tir cac diém ngudn
khac voi tong lwong hang tiéu thu & cac diém dich.
Nhw vay, xét theo khia canh trén thi bai toan van
tai hé trén md 16 thién 1 bai toan ma sé lwong
diém chat tai va diém db thai rat nhidu v&i cung do
van tai khac nhau va chi phi van tai don vj khac
nhau. Viéc lya chon hop ly diém chét tai cling nhuw
diém do thai, tinh toan khoi lwong chét tai va khdi
lwong dd thai 1 rat kho khan. Didu nay doi hdi phai
tinh toan va bb tri s6 lwgng may xuc, 6 t6 van tai dé
@b thai (chat KSCI) mét cach hop ly dé nang cao
dwoc hiéu qua lam viéc cla thiét bi, gidm tdi da
thei gian chét cla thiét cling nhw nang cao hiéu
qué lam viéc clia cac thiét bj trén mé sao cho tbng
chi phi van tai trén ma 16 thién 1a nhd nhét [5], [6].

Goi: X; la khdi lwgng KSCI (dat da) can phai van
chuyén tir khai trwéng thir i dén kho chira (bai thai)
thi j; Ci.X; la chi phi van chuyén khéi lvong KSCI
(dAt da) X; ter khai trudng i dén kho chiva (bai thai)
j; ZXCy.X, 1a tong chi phi van chuyén KSCI (dat da)
tlr cac khai treéng dén cac kho chira KSCI hodc
cac diém dé thai; IX,(j=1,n) 1a khéi lwgng KSCI
(d4t da) dwoc van tai di tr khai truong thoe i;
YX(j=1,m) 1a khéi lwgng KSCI (d4t da) dwoc van

tai dén bai thai thiv |.

Nhw vay, tdng chi phi van tai KSCI (d4t da) tor
cac’khai trwéng thir i dén cac kho chiva (bai thai)
thr j 1a nhé nhéat khi:

f(x)=ZXijZXij—>min; (1)
n -
> X;=a,i=1,m
=
m eI
9 qu=ijj= ln (2)

Céc bwéc gidi bai toan van tai hé theo phwong
phap sb nhd nhat trong bang bao gém: 7

» Buéc 1: bd sung thém diém tiéu thu do hodc
diém cung cép &o, gan gia tri chi phi van chuyén
don vj trén cac tuyén dwdng xuét phat tir ngudn do
hay dén cac diém dich do bang 0;

> Budc 2: thiét 1ap bai toan van tai & dang bang
dé tém tat div liéu ctia bai toan va theo déi trinh tw
tinh toan;

» Budc 3: xac dinh 1&i gidi kha di va tinh toan
chi phi van tai.
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Phuwong phéap s6 nhé nhét trong bang cho phép
tim I&i gidi ban diu gan ti wu hon cho bai toan
van tai theo quy tic:

> Uu tién phan phdi cho 6 c6 gia tri nhd nhét;

» Loai bé déng twong (rng véi diém ngudn da
hét kha nang cung cap hay cot twong &ng voi
diém dich da dwoc dap (rng dd nhu cau tiéu thy;

» Xé&c dinh lai 6 c6 gi4 tri nhd nhat dé tiép tuc
wu tién phan phéi;

» Thuwce hién lap lai hai bwéc trén cho dén khi
tan dung hét kha nang ciing cdp cla cac diém
ngudn va dap ng da nhu cau tiéu thu cda cac
diém dich.

2. Vidy minh hoa

Xi nghiép san xuét vat liéu xay dwng c6 3 co s&
khai thac cat (A1, A2, A3) cung cap cat thwdng
Xuyén cho 3 cong tru’crng xay dwng (B1 B2, BS)
Cong suat san xuét cat hang tuan cla cac co s¢
lan lwot la 550, 450, 500 m°. Nhu cau tiéu thy cat
hang tuan cla cac cong trwdng xay dwng lan lwot
la 350, 250, 700 m>. Chi phi van chuydn 1 m°
(x1000 @) cat tir cac c& s& san xuét téi cac cong
tredrng lan lwgt nhw sau (Bang 1).

> Uu tién phan phéi cho 6 c6 gi4 trj nhé nhat

» Loai bé dong two’ng (ng v&i diém ngudn da
hét kha nang cung cip hay cot twong Ung voi diém
dich da dwoc dap (rng dd nhu cau tiéu thuy;

> Xac dinh lai 6 c6 gia tri nhd nhat dé tiép tuc
wu tién phan phdi;

Co sd Cong truimg
snxuft | BI B2 B3 Bao | hutning
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H.3. Thiét Iap di¥ kién bai toan duwoi dang bang:
I - Khé nédng cung cép clia co s& khai thac A1;
Il - Khéi lvong cét van chuyén tir co s A2 dén
cong trong B3; Il - Nhu céu tiéu thu cia cong
triromg B1; IV - Cude phi van chuyen ftr A3 dén
B3; V- Tong lwong hang cung cap

Bang 1.
B1 B2 B3
A1 . 8 6 B
A2 2 4 6
A3 3 4 3

Tim phuwong an co téng chi phi van chuyén 1a
nhé nh&t? Cha y: Céac s liéu trén la gia dinh.

Gidi bai toan:

> Bwoc 1: theo di¥ liéu dau bal thi tdng lwong
céat cung cap la 1500 msltuan tong lwgng cat tiéu
thu 1a 1300 m®/tudin. Bai toan co tdng lwong hang
cung cép khac véi tong lwgng hang tiéu thy, cu thé
lvgng hang c:ung cép nhiéu hon lwong hang tiéu
thu la 200 m? . Do vay theo thuat toan thé vj, ta dua
bai toan tré vé dang bai toan can bang thu- phat
trc 1a bd sung thém mét cong truo'ng tiéu thu ao
. v6i kha nang tiéu thu 1a 200 m® va gia tri van
chuyén t6i cong trwdrng o nay |a 0 déng.

> Budc 2: thiét lap bai toan dwéi dang bang
sau (H.3).

» Bwdc 3: xac dinh I&i gidi kha di va tinh toan.

B&t ddu gan cho cong trwong B a0 200 m?,
lwong cat con lai cho-co sé& khai thac cat A1
dwoc phan phdi cho cong treong cd chi phi véan
tai don vi la nhd nhat. Tiép d6 tién hanh phan
phdi lvong hang tlr 6 th&r 2 cua cong trwdng B1
theo nguyén tac sau:
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Coso Cong trudmg .
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H.4. Khéi long cét duwoc phan phdi tir céc co
s6 dén cac cong trrong xay dung theo phuong
phép sé nhé nhét trong bang

Béng 2. Bang téng hop 1 trinh va chi phi van tai
cua xi nghiép khai thac cat

Lo trinh | Khéi lwgng |-Don gidvan | Tong
Tie| Pén | vanchuyén | chuyén | cudc phi
A1| Bao 200 0 0
Al1| B3 200 5.000 1.000.000
Al| B2 ~1560 6.000 900.000
A2| B1 350 2.000 - 700.000
A2| B2 100 4.000 400.000
A3| B3 500 3.000 1.500.000

Tong cwéc phi: 4.500.000 -

> Thyc hién 13p lai hai bwéc trén cho dén khi
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tdn dung hét khd nang ciing cip cha cac diém
ngubn va dap (rng dG nhu cau tiéu thy cla cac
diém dich. Téng chi phi van chuyén cat tir cac co
s& khai thac den cac cong trwdng xay dwng bang
phuo'ng phap sb nhé nhét trong bang 1a 4.500.000
déng dam bao cac cong truong xay dyng déu
nhén da khéi lwgng cat can thiét. So sanh voi két
qué tinh toan khi gidi bai toan nay bang phwong
phap Géc Tay Béc [1] voi phu'o’ng phap “S6 nho
nhét trong bang” cho thdy két qua tinh toan bang
ca 2 phwong phap déu gibng nhau va dam bao
duwoc | gidi kha di ban dau ca bai toan.
3. Két luan

Bang phwong phap “Sé nhd nhét trong bang”,
nhém tac gid da xay dwng dwgc phwong an cyc
bién cho bai toan van tai h& cla xi nghiép khai thac
cat va tinh toan gia tri cyc bién theo phwong phap
“Sé nhoé nhét trong bang”. Pdng thoi, phwong phap
“Sé nhd nhét trong bang” ciing Ia mét trong nhitng
phuwong phép todn hoc cho phép giai quyét bai
toan van tai hé trén cac ma 19 thién, dac biét |a trén
cac mo 16 thién cé qua trinh van tai phirc tap nhuw:
c6 nhiéu dia diém db thai khac nhau, nhiéu kho
chira KSCI khac nhau véi cung d6 van tai khac
nhau va chi phi van tai don vi khac nhau Cac két
qua tinh toan kha phu ho'p, c6 thé chap ‘nhan duoc
va hoan toan cé thé sir dung dé tinh toan chi phi
van tal cho cac mé 16 thién khi dwa ra cac phwong
an vé dia diém db thai cung nhw xay dwng cac kho
chira KSCI trén cac mé 16 thién. Day ciing la mét
cobng cu dé tinh toan, so sanh gitra cac phwo’ng
phép toan hoc dé tim ra phwong phap toi wu nhat
cho bai toan van tai hé trén cac mo 16 thién.O
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SUMMARY

Transporting is one of the technologies in
surface mine. It takes about 40-60 percent of
. the overall mining cost. The logical layout of
. the transport equipments and the storage of
minerals as well as dump sites are |
| necessary to improve productivity and |
| reduce mining cost. In surface mines of

| Vietnam, almost surface mines have many |

. storages, dump sites with distances and |
| transportation cost to each spot are different. |
 Its led to difficult for distributing, sorting and

. executive of transportation. In the previous |
~ paper [1], the authors have introduced the

~ North - East angle method to contribute and

- executive transporting in surface mines. In |
. this paper, the authors use the “minimum |
. number in table” to contribute and executive |
. transporting in surface mines.
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