KHOA HOC VA CONG NGHE MO

MOT SO THONG sO TOI UU CUA NHOM TANG
TREN BG MO KHAI THAC LO THIEN
KHI SUDUNG CONG NGHE VAN TAI LIEN HOP

PO NGOC TUGC - Vién KHCN Mé-Vinacomin
BUI XUAN NAM - Trwromg Pai hoc Mé-Dia chit

Y& rong cong nghe van tai lién hop, dat da tai
cac tAng gan mat mé sé dwoc van chuyén
bang & t& ra bai thai. Cac tAng duwoi sé

duoc van chuyén béng 6 t6 téi tAng tap trung.

Tir tng tap trung, dat da sé dwoc van chuyén
bang bang tai ton noi d6 thai. Tang tap trung sé
phuc vy mot sé tang trong nhém. Vi tri tang tap
trung va chiéu cao nhém tang phuc vy tang tap
trung,... la nhitng théng sbé quan trong &nh
hwéng téi cac chi tiéu kinh té mo.

Bai bao dwéi day xay dwng moé hinh toan xac
dinh cac théng sé téi wu clia nhém tang trén bo
mo khai thac 16 thién khi sir dung cdng nghé van
tai lién hop.

Van tai dat da 1a khau céng nghé quan trong
nhét trong day chuyen khai thac mé 16 thién.
Cﬁng nghé van tai dat da bang 6 to don thuan
st dung véi chiéu sdu mé va khoang cach van
tdi nhat djnh. Khi chidu sau mé va khoang cach
van tai I&én, cong nghé van tai lién hop 6 té+bang

Email: buixuannam@humg.edu.vn

tai, 6 t6+truc tai,... dwgc st dung vi né phat huy
wu diém cla céac cong nghé van tai: 6 t6, bang
tai, truc tai trén cac tang trong nhém va van tai
nang trén bo mo

Cac théng sb clia nhém tang bao gém: vi tri
tang tap trung, chidu sau chuyén tiép dang van
tai, chiéu cao nhém tang tap trung.

1. Nghién ctru Iwa chon vi tri ting tap trung
trong nhém tang

Trong mét nhém tang, vi tri chuyen tai tlv 6 t6
sang hinh thirc van tai khac c6 thé dat & 3 vi tri
khéac nhau (H.1): dét & trén (vi tri 1), & gitra (vi tri
1) va & dwéi nhém tang (vi tri 11).

Téng cé vi tri chuyén tai dwgc goi 1a tang tap
trung. Vi tri tang tap trung anh hwéng téi
khodng cach van tai cGa nhom tang téi diém
chuyén tai [1].

Xem xét nhém tang k cé chidu dai trén mat L,
bé rong B cé n tAng (H.2) [2].
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H.1. So dé phén bé tang tap trung trong nhém tang
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H.2. So dé xéc dinh cung dé vén tai trung binh trong mé

Téng cung do van tai tir tAng n I&n trén b& méat dwoe xac dinh theo [3]:

ZL =n(L+B)- (” ) p(ctgp+ctga)- (" L

Gla st tang tap trung dat tai tng X (x=1jn); tCP
tdng 1 xubng tang x 6 t6 van tai xubng déc voi
chiéu-cao ha 1a (x.h); tir tAng n I&n tdng x & to sé

S (n-x)(n-x+1)
2 L= (L) -

_En-x)(n—x+1)
2

h(ctgp'+ctga.)-

(n-x)(n-x+1) h

b+b4)+ ,
(b+b4) > i

) (b+by)+

n(n+1)g,m )

van chuyén co tai lén déc véi chidu cao nang (n-
x)h; khi do, tdng cung @6 van tai tir cac tang n I&n
tang x dwoc xac dinh theo cong thirc (2):

Téng cung dé van tai tir tang 1 xudng tang x dwoc xac dinh theo (3):

Z L= x(L+B)—M

Tw tAng x, dAt da dwoc van chuyén bing cbng
nghé van tai lién tuc véi chiéu dai “xh/I”. Trong dé: |
- D6 dbc dwdng cla thiét bi van tai trén bor mo.

R6 rang, trong cac so dd bd tri tang tap trung,
cung dd van tai nam ngang tir cac tAng sé khong thay
dbi. Viec thay dbi cung @6 chi yéu theo chigu Ién
ho&c xubng déc va anh hwéng t6i néng lweng khi van
chuyén. Nhw vay, dé Iya chon vj tri t‘éng tap trung hop
ly trén nhém tang, str dung quan diém tiéu hao nang
Iwgng khi van chuyén nhé nhat. Tir tAng 1 xuong tang
X V@i chiéu cao Hy=xh, 6 t6 van tai co tai xuong déc
v6i chiéu dai xac dinh theo cong thirc:

h(ctgp'+ctga)-
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Tw tdng n'lén tang x v&i chiéu cao Hig=(n-x)h
6 t6 van tai co tai 1én doc v&i chieu dai theo
cdng thirc:

(n-X)(nz-ix+1)h . L B)

Pé Iwa chon vij tri dat téng tap trung, st dung
quan diém: "Téng tiéu hao nang lwong cla cac
thiét bj van chuyén trong nhém tang" nhd nhét va
xac dinh theo cdng thirc:

Lg =
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D A=A +A +A, > min

> A=(a+ar)w ><‘”"‘)("2}"”"‘+10009h(n-x))+qT[(” 2ipxe ZLT.}

a [m’.‘—(";ﬂ+10009xh}+(q+qﬂ["("; h

i [m x(x;i1 h, 10009xh} sl +qT)[x(x-21—i1 )h

'ZLTx}’)"’
'ZLTx}D"'

> A é(q.w+2qu)%(2x2 -2.n.x+n?+n)-(1000.g.h.q-

(G, + G)(smb +fcosp).x.h
h.sinp

(G, +G)(sinp + fcosB).x.h
h.sinp

(G, +G)(sinp +f.cosP)h
h.sinp

—min

—min

)X+

+10009qnh-qu(2LTx +ZLTI)-q_mZLTx — min 3 | (6)

Trong dé: g - Tai trong ctia 6 6, tan; qr - Tai trong
bi ciia 6 16, tan; g - Gia t6c trong truong, m/s% o -
Lwe can 1an N/m; G,, G - Twong rng la khoi lwgng
bi va khéi lwvong dat da van chuyén, kg; f - Hé s6
Iwc can lan; B - Géc nghiéng dwong van tai, dd.
R& rang, YA=f(x) voi f(x) cd dang béac 2:
f(x)"ax +bx+c v&i hé s6 a>0 nén f(x) nhd nhét khi:
10000 - (G, + G)(sinp +f.cosp)
=M h.qg.sinp 7)
2 20.0.(1+2.k,)
Trong dé: k., - Hé sb tai trong bi. Tai cac mé 16
thién Viét Nam, dwéng tr gwong tang téi bai thai
trén nén cirng khéng cé 16p phi thi ®=400+2.000
N/, Do d6: [20.0.(1+2ky)]>10.000. Tt do, khi n
chan dat tang tap trung tai tAng the x-[(n/2)+‘t] khi
n 1é dat tAng tap trung & tang glua clia nhém tang.
2. Nghién clru xac dinh s6 tang tap trung
trong dé&i cdng tac van tai lién hop

Gia str cong nghé van tai lién hgp 6 t6 v&i cac
cdng nghé van tai nang khac trén bo mo chia thanh
m tang tap trung, dé xac dinh s6 tang tap trung trén
b& mé cod chiéu cao H st dung ham muc tiéu cia
chi phi van tai (8):

2G=G; + G, — min (8)
Trong d6: 2G - tong chi phi van tai; Gs - chi phi van
tai bang 6 t6 dén tang tap trung; G, - chi phi van 2
nang tlr tAng tap trung I1&én mat moé.

Khi trén chiéu cao H c6 m tang tap trung. ma
tdng tap trung phuc vu nhém tang cé chiéu
cong tac la: H/m da&m nhiém van chuyén khd
lwgng: Q/m. Khi d6, khéi lwgng tinh theo T km van
tai cta 6 t6, xac dinh theo cong thirc (9):

Lc-,=m.9 H_ =Q H_ , T.km. z

; m 4000.i.m 4000.i.m

Téng chiéu dai van tai nang trén bo md & nham

tang 1 d@&n nhém tAng m xac dinh theo cing tie (10

A
LR

2
L= issuse agmefje BH L gl 0
2.m.sinp 2.msing 2.sinp
Téng chi phi van tai dwgc xac dinh theo cdng thire (11):
26nQ 1 (Cor -2 P Q¢ Gy e, + MG
4000.im "~ Q,T, 2sinf 1000.m = T, » ‘il
H G m.H.G QH ;
=Q., Cot—2— )+ n & G d 11
20000m (O Qé.Ta) 2.sinB.T, 2000.5inB Q(Ca QTd) uh

Trong d6: Cs, Cp - Gia thanh van tai bang 6 t6 va
bang tai, d/tkm; G, - Chi phi mua 1 6 16, 4d; Qs -
Nang suat ndm clha 1 6 té tkm/ndm; Te - Thi gian
khau hao 6 t6, ndam; G, - Chi phi dau tw thiét bi 1 m
van tai nang, d/m; T, - Thoi gian khau hao thiét bj
nang, nam; C4, G4- Twong rng la gia thanh dap 1

H G H.G,

+8a o,

tan va chi phi mua may dap. 4.

Pé Iya chon m sir dung ham muc tiéu:

2Gp— min. (12)

Xét ham s6 =G,.-f(m) cho thay ham lién tuc c6
£(m)<0 nén ham co cuc tiéu. D& xac dinh m ta s
dung quan hé f'(m)=0: '

f(m)=-Q. Cot —2— )+ 13
(m) 4000.i.m? ( Q,.T, ) 2.T,.sinp T, (13)

Giai phwong trinh trén sé Iwa chon dwoc m téi wu khi st dung may dap:

. Q.H.[C,+G4 /(Q.Ty)] )
w ™4 2000.. [H.G,/(2.T,.sinB)+Gq / Ty |
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Khi khéng str dung may dap, my, xac dinh theo
cong thirc:

» Khéi lwgng van tai yéu cu tir Q=10+50 triéu
tAn/nam;

QH.(C, + G, ) » Chiéu cao doi Cﬁng' tac H=100+600 m;
_— T Q,.T, (15) > O t6 tai trong q=96 tan;
tu .. H.G, > Bang tai c¢6 bé réng 2,0 m, téc do bang
4000.i.(- 0 )
2.T,.sinp v=3,15 m/s.

Vé&i cac mé than 16 thién sau Viét Nam khi str dung
van tai lién hop 6 t6-bang tai véi cac thong sb:

S tAng cong tac tap trung dwoc tinh toan va thé
hién & Bang 1.

Béng 1. Méi quan hé gira s6 liong tang tap trung toi wu véi chiéu cao déi cong tac va khéi luong mé

oo Kh0|1lgogg mé, Gia tri my, theo chidu cao ddi cong tac H (m)
100 200 300 400 500 600
1 10.000 0,93 1,25 1,47 1,63 176 | 1,87
2 20.000 1,31 1,77 2,08 2,31 249 | 264
3 30.000 1,61 2,17 2,55 2,83 305 | 3,23 "
4 40.000 1,86 2,51 2,94 397 352 | 373
5 50.000 2,08 2,81 3,29 3,66 394 | 417
3. Két luan

> Khi van tai lién hop, vi tri tAng tap trung
trong nhém tang bd tri tai trung tdm nhém sé
dam bdo tiéu hao.__nang lwgng nhé nhét.

> S6 lwgng 'tang tap trung phy thudc khbi
lwgng mé va chiéu cao déi cong tac.

> Dbi v&i cac mo than 16 thién Viét Nam, khi
chidu cao nang tai t&i 500 m, bd tri khong qua 4
tang tap trung.0
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SUMMARY

Rock transportation is the most important}
technology part in open-pit mining. When the|

depth of the mine and the transport distance is| §

| large, the mine must apply the combined
form: automobile+conveyor, |

automobile+hoisting. To improve the efficiency |

. transport

of the combined transport, the paper shows the| |

research results of optimizing some parameters

| of open plt mlnlng technology
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