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CO DIEU KIEN DIA CHAT PHI,IC TAP

TS. LUU VAN THUC
ViCn Khoa hgc C6ng nghQ Md-Vinacomin

F, tii.voi c6c md lQ. thi6n n6i chung, c6c m6 c6
i ]_,f di6u k10n dia chat phuc-tap n6i ri6ng viec xac

- 
dinh t6 hqp d6ng b0 thiet bi (DBTB) mAy x0c-

6 tO hqp lf c6 ]i nghia r6t ton d6i voi qu6 trinh sdn
xudt crla c6c m6. T6 hEp thi6t bi hop lyse dim bdo
teng neng su6t, giam gi6 thanh khai th6c, qua d6
cho phep khai thac t6i Oa tai nguy6n hing phuong
phap la thiCn, g6p phAn phat tri6n b6n vOng c6c
m6 n6i ri6ng vd ngAnh, tarng linh vuc n6i chung.

1. Nguy6n tic lpa chgn

o6i vdl c6c m6 l0 thi6n khai thac dudi moc
thorit nuoc tr,r.ch6y c6 di6u kien dia chAt thiy ven
(DCTV) va di6u kien dla chat c6ng trinh (DCCT)
ph0c Qp, dac biet c6c m6 c6 tAng e5t yeu, cAn
denh gia khri ning chiu tdi cia n6 dudi t6c d6ng
dp lqrc cta thiCt bj khai thac (H.1). Kha nang chiu
tii cta c6c l6p d6t da trong diQn tich ldm viQc cta
tniet Ui mA duEc x5c dinh [1]:

P, <!, kcl",.n' (1)' Knt '

Trong d6: P,- Ap lgc tinh to6n cia thi6)t bi l6n n6n,
kG/cm2; P6 - Khi ning chiu t6i crla n6n, kG/cm2; lQl
- H€ s6 du trr, K*=t,2.

1.1. Ltra chgn 6 td
Cdc logi 6 t6 vQn t6i thudng c6 5p lyc l6n n6n

lon hon so. vdi m6y xric. Do v6y, voi cac md c6
t6ng clit y6u vA DCTV phuc tap, trong t6 hop
DBTB mdy xric-6 t6, tru6c ti6n lga chon loqi 6 t6 c6
tdi trgng hqp 19 d6 ddm bdo qu6 trinh vfn chuyen
trCn md kh6ng gAy n6n ph6. hriy n6n duong hoqc
chi phi gia c6 ndn ttuong th6p nhdt, sau d6 s6 tga
chQn loai m6y x0c c6 dung tich g6u phi hEp voi tai
trang.6 t6, cung dQ vQn tii vd di6u ki€n crira md.

D6i voi m6i 6t6,6p lrc l6n n6n duong ton nh6t
khi duqc cnSt tlAy tai theo c6c th6ng s5 k! thuAt.
Trong d6 ap lqpc l6n nhdt pnan b6 d cac bAnh gioa
hoac benh sau cia xe. Ap lpc cia banh xe t6c
dQng l6n nAn duong aluqc xac dinh [1]:

r", -H, kG/cm2 (2)

Trong d6: qu,- Tii treng crla 6 t6 t6c dqng l6n l6p
b6nh sau, kg.

Khi Po6<P"6 tuc la suc chiu tdi crla n6n Oat nn6
hon 6p lirc cia 6 t6 l6n n6n, khi d6 crudng van tei
bi l0n dAn vir s6 bi.ph6 hriy. Khi Psh>.P,6 tuc ld suc
chiu tdi cia nen ddt l6n hon hoaibdng vdi ep luc
cia 6 t6 l6n n6n, khi d6 aludng vdn tii 6n dinh
kh6ng bi ltn du6i t6c dQng cia 6 t6.

DOi vOi cec m6 c6 teng dat yeu va DCTV phuc
tap cAn uu tien loai 6 t6 c6 P"o < Pnr1 nhdm hqn chtl
t6i da anh hu&ng cl6n h6 th6ng dudng vqn tdi. Tuy
nhi6n, vdi c6c m6 c6 sdn lugng ldn cin sr? dung
loai 6 t6 c6 t6i trpng ldn, do vay qua trinh khai th6c
cAn phdi gia c6 dudng vAn tdi tr€n ndn O5t yeu.

1.2. LVa chgn mdy x0c
Khi lva. chQn m6y xric hEp l! cho c6c m6 16

thi6n c6 di6u kien tU nhien phOc t4p ngotri vi€-c dUa
vio c5c y6u t6: luc t6c dung l6n gAu dri l6n de dam
bdo xuc tlugc dat da, quAng va nang duEc vet lieu
tdi vi trl d6; mey xuc c6 c5c th6ng s6 fy tnuat pntr
hqp vdi cec th6ng s6 cr)a HTKT; t6ng chi phi cho

H.l. KhaitrLwng md t Thach Khe
c6 di6u kiQn dia chdt pht"tc tap
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* Trudng hEp 2: tr6n m6i nh6m tang b6 tri 2
mdy x0c lam viec (H.2.b), tr./ c6ng thuc (10), de
hoan thenh .kh6i luqng .rat da. b6c voi N,1=2.
Dung tich gau t6i thi6u cAn thi6t crla m6y xlc
duEc x5c dinh:

_ v-.T-.K.E"= 'n'x"r - , m3 (4' 120R.N6a.Tca.Kx.Kts.Kcn i
+ Truong hqp 3: khi trCn m6i nh6m tlng b61ri

'l m6y x0c ldm viec (H.2.c), tir c6ng th0c (10) cho
thdy v6i N;=1, d6 hoan thanh sen luqng det da
b6c, dung tich gAu cAn thiet cluoc xac dinh:

Es=^^^.. u:'ir*',- .- , m3 (13)" 60R.Nca.Tca.K, .Ktn.K"n

Trong trudng hqp R=1 toc la toan bd md chi ld
m6t nh6m t6ng, khi cl6ldung tich g}u x0c ld lon nhSt:

. %'T*K,E"' = oo-ttJ"---fr1*x*'' (14)

Do d6, d6i voi m6i m6 dung tich gAu xtic hgp l!
ph6i ndm trong gi6i han [1]:

(8)
Qn Qn

60E.Nca.Tca.Kx

Trong do: A - Sdn lLpqng khoeng sdn hAng nim,
t6n/nim; V"- Khoi lugng gat b6c hang _nam, m'/n; Ks,,

- HC s6 boc sdn xuit, lh'/t; Krg- l-10 s6 stl dgng thoi
gian ca coa may x0c; Kxd - HC s0 x0c day gaui Nca-
56 ca ldm viec trong nem; Tca - Thoi gian ldm viec
trong ca, Sio; K-- He sd inh hudng cOng nghC trong
que trinh x0c, T, - Thoi gia.n chu k1i xUc, ph0t.

Nhu vQy, dung tich gau xuc de hoan thanh kh6i
luong dat b6c cia m6, hay mot nh6m tiing nhu sau [1]:

r)-

Er=
R

60Nca.Tca.Kx .K,s.K"n.I
i=1

tr %.Tr'K,. 3m (1 1)
R

60Nca.Tca.Kx .X,n.K"n.I 
L

Lti

Kimin

vn.Tx.Kr T, Kr

60.Nca.Tca.Kx .K,s.K"n.I Lti

Kimin

6O.Nca.Tca.Kx .K,g.K"n'R

L

(15)

(20)

Voi m6i dieu ki6n cu th6 c6 th6 coi cac gia tri:
N.,, T",, K^6, Krs, Kcn la kh6ng al6i vd T, c6 dnh
hudng kh6ng lon d6n dung tich gAu xric. Nhu vQy,
dung tich gAu x0c chrJ yeu phu thu6c vdo c6c y6u
t6: Vn, R, L1, L6;. Do d6, dung tich gdu xic la hdm
s6 phu thuQc viro c6c th6ng s6 tr6n 1t1:

E = f(Vn,R,L61), m3. (16)

Trong d6, dung tich gAu xrlc (E) ti le.thu6n v6i V"
vd Lri, ti lC nghich vdi R.

2. Quan hQ gi0,a thi6t bi xric biic-vin tdi

Su ph6i hqp nhip nhang giila thiet bi x0c b6c-
vQn tdi c6 f nghia quan trgng trong quri trinh sin
xuAt cia m6. D6i vdi m5y xric, chi phi sdn xuSt
phu thu6c veo n5ng suSt cia ch0ng, tr)r d6 cAn
phai xac dinh hinh thoc, thiCt bi van tdi vd t6
chtlc di6u hdnh sin xudt hgp ly. DBTB m6y x0c-
6 tO t6i uu phdi ddm b6o qu6 trinh vin hdnh t6
hqp dat hieu qua l6n nhat, phit hqp v6i di6u kiQn
kl thudt, c6ng nghQ, tinh chet co l!?'cta d5t da
vd kho6ng san tirng m6.

* Nang su6t kl thu?t cria m6y xUc duEc xec
tllnh nhu sau:

q1,= 
6o'qo T""'xtn 

, r5nr"". (17)
trg l"

Trong d61 q0 - Tai trqng 6 t6, t6n; nn - 56 gdu x0c
day 0 t6.

Ndng sudt thuc t6 cria may xfc duoc x6c dinh
nhu sau

ol =91k*&,,6nr"", (1s)
Oo. lx * 16"

on.K.n"=#.aau. (19)
' E.y.K, '-

Trong cl6: td,- Thdi gian dtrng cia mey x[c do sU
trao d6i c5c 6 t6 nhdn tdi 0 guong x0c, phrit.

Tir ndng su6t thuc t6 (18) vir ning suat ry tnu6t
(17), xAc arinh hQ s6 sr? dpng may x0c theo di6u
kien vAn tdi nhu sau:

_ol_ 1
K

Qo.Tr.K,
COng thfc (20) cho ph6p x6c ttlnh m6i quan hQ

gioa loqi ddt d6 (khoang sdn) vd tii trang crla 6 t6,
d6u kiQn nhan tai va trang th6i cria guong xric c6 dnh
hudng tl6n nang sudt hay he s6 sir dung may x0c.

D6i v6i 0 t6, n5ng sudt cia n6 phu thu6c so d6
c6ng nghQ ph6i ,hqp vdi m6y xfc, loai m6y x0c s&
d1rng, cung d0 vin tdi,... Ning su6t cia 6 t6 trong t6
hqp duqc tl6nh gi6 th6ng qua hQ s6 srl dUnS (K66),
n6 tluEc xac dinh theo thdi gian chu k!, v6n tdi (ls) va
thdi gian ch6t tei day 6 tO (t d) nhu sau [1]:

mx - elt , * 
16. E.y.K,
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t6 bing thoi gian chu ky cia 'l O t6 trong t6 hop;
.:. Khi Khr>1 cho th5y cuong dO lirm vi6c crla

mAy x0c cao, cdn O tO thdp. Truong hop ndy s6 6
t0. trong t6 hEp nhi6u hon y6u cau, hoac dung tich
gau x(c nh6 kh6ng tuong Ong voi tdi trong 6 tO va
cung dd van tai;

{. Khi Khr<1 cho th5y cudng d6 ldm vi6c crja

m6y x0c th5p, cudng d6 lam viec crla cac 6 tO cao.
Trudng hgp ndy m6y xric c6 dung tich gAu ton hon
can thiel so voi tai trAng c0a 6 tO hoac s6 O t6 trong
t6 hop it hon yeu cau.

. Ti c6c t6t qud phan tich tren cho thAy dung tich
gau xic hop lf CI6i voi m6i m6 phai th6a mdn di6u
ki6n [1 ]: i

3600Nca.Tca.Kx .K,s.K"n.I
-E - vn. tx.Ar

3600m.Nca.Tca.K,, .Kts.K"n

Vn.T,.K.
m

i=1

Lti

LK'rnin

K
No.t,

hl - NJo (31)

tic lua chgn tai trong O tO hu6c va sau d6 lua chon
mey xoc sau.0
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H.5. Chuong trinh phAn mdm
tinh t6i uu h6a thi6t bi ndy xtic-6 t6

4. K6t luan
D6i vdi m6i m6 t6 thi6n n6i chung, cac m6 tO

thi6n c6 di6u ki6n dia chSt phrlc tqp khai thac dudi
muc thodt nuoc tu chey n6i ri6ng, d6 khai th6c
hi6u qud ngudn tai nguy6n h[?u han nhu than,
qudng s5t,... cAn phdi lLpa chqn t6 hqp EBTB may
xric-6 t6 hqp lli phn hop vdi dieu kien khai th6c cia
tirng m6.

Eac biQt cac m6 c6 DCTV phoc tqp vdn6n ddt
y6u cAn l$a chon cac thi6t bi khai thec c6 tLpc tec
d6ng n6n n6n nh6, uu tien lua chgn loAi thiet bi c6
dp luc ndn nhd hon hodc bing khd ndng chiu tdi
cia n6n d6t y6u. MAt kh5c, cAn iu6n thri nguyen

For general open pit mines, mines with
complicated geological conditions in
particular, lhe reasonable determination of
excavator{ruck synchronization combinatton
brings great significance for the production
of mines. The reasonable combination of
equypment will ensure increased
productivity, reduced mining cost, thereby
enabling maximum resource extraction by
open pit methods which contributes to the
sustainable development of mines in
particular and of sector, each field in
general.
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Nhu vay, dung tich giu x0c vA t6 hop thi6t bi x0c
b6c-van tdi crla m6i m-6 duqc coi ta t6i uu khi thda
m6n di6u ki6n (29) DO x5c dinh t6 hop thi6t bi x0c
bdc-vAn tdi hop lf theo (29) Cfuoc thuc hien bdi
chuong trinh phan mem may tinh nhu H.5.


