KHOA HOC VA CONG NGHE M0

LUA CHON CONG NGHE VAN TAI BAT BA HOP LY
CHO CAC MO THAN LO THIEN SAU & VIET NAM

1. Tc“;ng quan

Van tai 1a mét trong nhitng khau céng nghé chinh
clia qua trinh san xuat trén maé 19 thién. Chi phi van tai
thworng chiém tlr 5060 % gia thanh khai thac 1 tAn
than. Céng nghé van tai dat da bang 6 t6 don thuan
phu hop véi cac mo chéat hep, tuyén cong tac ngan va
phét trién nhanh, khoang sang phurc tap. Tuy nhién,
gia thanh & t6 tang dan theo chiéu sau khai thac. Hién
nay, tai cac mé 16 thién sau nwéc ngoai, ty thube
chiéu cao nang tai, khodng cach, khdi lwong van tai
thuong st dung 3 so dd cong nghé:

< O t6 van tai dat da tir gwong tang toi diém
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chuyén tai+bang tai nghiéng hoic baing tai déc trén
bd mo+bang tai thucrng trén mat mo;

< O 16 van tai téi diém chuyén tai+truc tai nang
dat da trén bo mé+6 té hodc bang tai hodc dwong
sét trén m&t ma ra bai thai;

+ O 6 van tai trong mo+duc‘rng sét trén mat ma.

Viéc ap dung coéng nghé van tai lien hop cho
phép phat huy cac wu diém, khéc phuc cac nhuoc
diém cla cac dang van tai. Tir d6, chi phi van tai
dat da glam dang ké. Theo [1], trong thoi gian toi
cac mé than 16 thién sau Viét Nam cé khéi lwong
mo, cung d¢ van tai va chiéu sau khai thac trung
binh rat Ién (xem Bang 1).

Béng 1. Khéi lwong mé yéu cau tai mét sé mé 16 thién theo QH 60

il . [Cfng sudt mé,| Khoi Iu’o’ng dat | Sétang cohg' | Cung @6 van tai | Chiéu cao nang
i 103 tdn/ndm béc, 10° m*/ndm | tac trén b mé trung binh, km | tiIén nhat, m
1| BéoNai 2500 | 28500 229 | 3,74 450
2 | Coc Sau 3600 | 45.000 5 | 3% 560
3| CaoSon 5.000 50.000 g2 bkl 480
4 HaTu | 1400 25.000 el 2 330
5 |NaDuwong | 1.200 18.500 2. 2 am
4 |Khanh Hoa| 800 0.000 o8 ol g g

Cang xuéng sau, sb téng cbng tac sé tang;
cudng do boc dat da va mat do cac thiét bj trong va
ngoai khai treéng maé rét Ién. Chi phi van tai tang
theo chiéu cao nang tai va khoang cach van tai.
Diéu dé cho thay, can lwa chon cong nghé van tai
dét da hop ly dé tang cwong hiéu qua khai thac mé.
Cac cong nghé co thé s dung phu hop véi cac md
thian 16 thién Viét Nam gom: O t6, bang tai, truc tai.

, T¢ nhitng ndm 30 cha thé ky XX, céng nghé
van tai md da duoc nhiéu nha khoa hoc trén thé
gi¢i nghién ctru nhuw: N.V. Melnikov, V.V. Rzhevsky,
V.L. Yakovlev, M.V. Vasilev, M.G. Novozhilov, M.G.
Potapov... Cac c¢bng trinh nghién clru lwa chon
cdng nghé van tai mé hop ly dwa trén phwong
phéap so sanh kinh té theo ham muc tiéu:

% Gia thanh van tai 1 tin (1 m®) dat da — min;

% Chi phi xtc van tai va thai 1 tdn (1 m®) dat da
— min;

<+ Chi phi quy chuyén khai thac hodc van tai 1
tn (1 m°) dat da — min.

Phuwong phép so sanh céac chi tiéu kinh té phu
thudc thj tredng, diéu hanh kinh té cla Nha nwéc
nén chua phan anh hét ban chét cong nghé. pé
nang 1 tAn dat da én chiéu.cao 1 m mdi cdng nghé
van tai déu phai tiéu hao néng lwgng nhét dinh.
Tiéu hao nang lwgng Ia chi tiéu khach quan. Chinh
vi vay, khi lwa chon céng nghé van tai, ngoai tiéu
chi vé kinh t& can két hop véi tiéu chi vé tiéu hao
nang lweng voi cac yéu cau: gidm cung do van tai
trén bod mo; khdéng bi han ché vé khéi lwong theo
chiéu cao nang tai va géc déc bd mé; mure tieu thu
nguyén, nhién véat liéu, nang lwgng, chi phi xay
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dung co ban va san xuét nhd nhét, gidm thiéu &
nhiém moi truwdng; it phu thudc vao diéu kién khi
hau; don gian cho diéu hanh, sira chira va an toan
san xuit. Hadm muc tiéu lya chon: téng tiéu hao
nang lwong va chi phi van tai— min.

2. Tiéu hao ning lweng va chi phi vén tai

2.1. Tiéu hao néang lwong

Theo [2] @& nang 1 don vi dat da 1én 1 m méi
cong nghé tiéu tén nang lweng nhét dinh va thé
hién theo biéu thirc:

A=(F.S/m), N.m (j) )]
Trong d6: F - Lyc can thiét @é théng lwe can, N; S -
Quang dwéong van chuyén, m; ) - Hé sé hivu ich.

DO I&n cia lyc F duoc thé hién theo biéu thire sau:

F=[g.Go(sinatf.cosa)], N (2)
Trong do: Go - Téng khéi lwong chuyén ché, kg; f -
Hé sé strc can chuyén dong: g - Gia téc trong
trudng, m/s?.

R& rang A phu thudc chd yéu vao thong sb khéi
lwong va chidu cao nang tai.

2.2. Gia thanh van tai

Gi4 thanh van tai binh quan trén 1 m® (tAn) gt
d4 hang nam va toan bo thdi gian tén tai cla tirng
cdng nghé van tai xac dinh theo cong thirc:

Coq=(CPVT)/(Qy), d/tn (3)
Trong dé: CPVT, - Chi phi van tai dat da nam t; Q-
Khéi Iwvong van tai dat da nam t, tdn. CPVT; duoc
xac dinh bang tong cac chi phi: Chg, Ck, Cy, Cx -
Twong (ng la cac chi phi hoat ddng, khau hao, lai
vay va chi phi khac tai ndm thr i clia phuong an
nam i, d; Q - Khdi lwong dat d4 van tai nam thi i,
tAn; n - Thoi gian phuc vu cia té hop thiét bi.

3. Pham vi st dung cdng nghé véan tai theo
tiéu hao nang lwong

Két qua so sanh tiéu hao nang lvong theo chiéu
cao nang tai A=f(H) tuy thudc vao khéi lvong nang
tai clla cac cong nghé van tai: bang tai, truc tai, 6 t6
duoc thé hién & H.1. Qua H.1 cho théy:

% Khi khéi lwgng mé yéu cau (Q) nhd hon 2000
tAn/gid, truc tai nang 6 t6 cé thé s dung tdi chiéu
cao nang H=370+400 m; khi Q=2500 tan/gio, truc
tdi nang 6 t6 s dung dén H=200 m; khi Q=3000
tAn/gid truc tai nang 6 t6 st dung t&i H=80 m; Dbi
voi tryc tai skip: khi Q<3000 tan /gid, truc tai sl
dung téi H=400 m; khi Q=5000 tan/gi®, truc tai str
dung H=200 m; khi Q=6000 tan/gi®, truc tai sir
dung H=120 m; i

< O t6 va bang tai c6 thé s dung khi chiéu cao
nang t¢i H=600 m;

% Tiéu hao nang lwgng khi st dung bang tai la
thap nhét.
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H.1. Chi phi nang lwong cac cong nghé
vén tai theo chiéu sdu mo

3. Panh gia pham vi str dung cdng nghé van
tai theo gia thanh quy chuyén v&i chiéu sau mé

So sanh C=f(Q,H) véi cac diéu kién: goc dbc
bang thwéong B=18° va géc dbc bang déc, truc tai
p=35°. Gia thanh van tai theo chiéu cao nang cla
cac cong nghé van tai: 6 t6, bang tai, truc tai thé
hién & H.2. Tir H.2 cho théy:

< O t6 don thudn st dung hiéu qua nhat khi
Q<500 ténlgib’ Khi Q=500+1000 tan/gi®, 6 t6 st
dung hiéu qua t&éi H=150 m;

% Truc tai skip s& dung hiéu qud nhét khi
Q=1000+2000 tan/gi® v&i H<200 m: khi Q=2000:5000
tAn/gio truc tai skip st dung hiéu qud véi
H<200+100 m;

% Bang tai déc cé hé théng bang nén st dung
hiéu qua nhét khi Q=1000-+2000 tan/gi¢ va H>200+:300
m. Khi Q=2000+5000 tan/gi® bang tai déc s dung
hieu qua nhat khi H>200:100 m. Khi Q>5000
tAn/gid, bang tai déc st dung hiéu qua véi H>100 m.

Hién nay, chleu cao nang tai va tong khéi
lwgng van tai yéu cau theo gi®r tai cac mé than 16
thién sau Viét Nam twong déi Ién H>120 m; Q>5000
tan /gio, khi danh gia theo tiéu chi tiéu hao ning
lwong don vi va gid thanh van tai theo chiéu sau
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cho thay: s dung cong ‘nghé bang tai déc c6 hé
thong nén |a hiéu qua nhat.

H 2. Gié thanh céac céng nghe vén tai
theo ndng suét va chiéu sau mo

4. Lwa chon coéng nghé van tai dat da hop Iy
cho cac mo than 16 thién sau Viét Nam

Quan hé gitra téng chi phi cac céng nghé van

ti theo khdi lwgng trung binh tAng cong tac mo va
chiéu cao nang tai dwoc thé & H.3. Cong nghé van
tai lwa chon theo didu kién so sanh téng chi phi van
tai 6 t6 don thuan va lién hop thé hién quan hé:
(Co-CLni)>0; Cy=min(Cs; Crri) (4)
Qua H.3 cho thay:
, « Tdng chi phi van tai nang cla cac céng nghé
van tai phu thudéc chiéu sdu mé theo ham bac 2.
Khi khdi lwgng moé yéu cau tai méi tang 1a 100
tan/gi® thi tdng chi phi van tai cla cong nghé van
tai 6 t6 don thuan co6 hiéu qua nhét;

% Khi khdi lvong mé yéu cau tai méi tng
Q'=300+500 tan/gio thi tdng chi phi van tai 6 to don
thidn nhé nhét v&i chiéu cao nang téi H=180+240

ant @

m. Khi chiéu cao nang tai H >180+240 m thi céng
nghé van tai lién hop 6 to-bang tai déc co hé théng
nén co téng chi phi van tai nhé nhét;

%+ Khi Q'=700+1100 tan/gi&, H<120 m thi téng
chi phi vén tai 6 t6 don thuan nhé nhat. Khi H>120
m thi céng nghé van tai lién hop 6 to-bing tai dbc
c6 hé théng nén c6 tdng chi phi van tai nhd nhét;

% Khi Q'>1100 tan/gi¢ thi céng nghé van tai lién
hop 6 té-bang tai déc c6 hé théng nén cé tong chi
phi van tai nhé nhét:

< V&i mdi chiéu sau mé khac nhau, phu thude
khdi lwong dat béc tai cac tang thi chiéu sau
chuyén tiép dang van tai s& khac nhau; chiéu sau
chuyén ttep dang van tai tdng Ién khi nang suét van
tai yéu cau nhé va nguec lai chleu sau chuyén tiép
thap khi ndng suét van tai yéu cau lon.

CdAng nghé van tai dat da hop ly tai cac mo than
16 thién sau & Viét Nam duwoc trinh bay & Bang 2.

H.3. Quan hé g:wa tong chi phl cac céng nghe)
vén tai theo khoi lugng trung binh tang cbng tac
mé va chiéu cao néng tai

CONG NGHIEP M0, G 4 - 2015 Il



KHOA HOC VA CONG NGHE M0

Béng 2. Céng nghé van tai dat da hop Iy cho cdc mo than 16 thién séu Viét nam

5;.5:

5. Két luan

% Tiéu hao nang lwong la chi tiéu khach quan
thé hién ban chét cia céng nghé van tai, khong
phu thudc vao thi tredng va cac chinh sach cua
Nha nuwéc. Tiéu hao nang lweng va chi phi van tai
la cac chi tiéu chinh dé lwa chon cdng nghé van tai
dat da tai cac md than 16 thién sau;

++ Tiéu hao nang lvgng ctia mbi cong nghé van tai
phu thudc chi yéu vao khéi lwong, chiéu cao nang tai.
Tiéu hao nang lwong don vi cla bang tai 1a nhd nhét;

++ Tai cac mod than 16 thién Viét Nam, tly thudc
chidu cao nang tai, khéi lvong dit da can van
chuyén tai méi tdng cong nghé van tai duoc lwa
chon gém: 6 t6 don thuan st dung c¢6 hiéu qua khi
chiéu cao nang tai t&i 180 m; khi chiéu cao nang
tai Ién hon 180 m st dung lién hop 6 té-bang tai
déc c6 géc déc tuyen b&ng bang géc déc bd mé,
tang tap trung dat & gitka nhoém tang, chiéu sau
chuyen tiép tlr van tai 6 t6 don thuan sang van tai
lién hop 6 t6-bang tai déc 12 60+75 m.01
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SUMMARY

The cost of transportation increases

| when lifing height and length of transport

increases, it was affected to choose the
border and efficiency of open pit mining.
Depending on lifting height may use dump
truck or in combination with other transportation
technology such as conveyor, hoists... Each

| transportation technology offers a certain

energy consumption. Energy consumption
is the objective factor, which does not
depend on the time or the space, it should
be considered when chose the transportation
technology. This paper proposes the the
method of selection the reasonable
transportation technology based on minimum
energy consumption and total cost.

1. Chua ludn chon cach do’n gian nhat
Thomas Edison.

2. Cach nhin ctia ching ta vé thé gidi thue
sy dwgce dinh hinh béi diéu ching ta quyét
dinh l&ng nghe. William James.
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