KHOA HOC VA CONG NGHE MO

NGHIEN CUU LUA CHON T0 HOP MAY XUC-0TO HOP LY KHI
KHAI THAC GAG MO LO THIEN DUDI MU'G THOAT NUGC 'I'U'GHAY
CO PIEU KIEN PIA CHAT PHUC TAP

6i voi cac mé 1 thién néi chung, cac mé c6
‘r diéu kién dia chét phtrc tap ndi riéng viéc xac

dinh té hop déng bo thiét b (DBTB) may xuc-
66 hop ly cb y nghia rét I6n déi véi qua trinh san
xuét ctia cac mé. Té hop thiét bi hop ly s& dam bao
tadng nang suét, giam gia thanh khai thac, qua d6
cho phép khai thac téi da tai nguyén bang phwong
phap 16 thién, gép phan phat trién bén vitng cac
mo ndi riéng va nganh, tirng linh vire néi chung.

1. Nguyén tic Iwa chon

D6i v6i cac md 16 thien khai thac dudi mic
thoat nuéc tw chdy c6 diéu kién dia chét thiy van
(BCTV) va diéu kién dia chét cdng trinh (BCCT)
phirc tap, dac biét cac md c6 tang dat yéu, can
danh g|a kha nang chiu tai cia n6 duwdi tac dong
ap lwc cla thiét bj khai thac (H.1). Kha nang chiu
tai clia cac I6p dat da trong dién tich lam viéc cla
thiét bi mé dwoc xac dinh [1]:

Py < L , kGlem? )]
T

Trong d6: P,- Ap lwe tinh toan cla thiét bj 1én nén,
kGlem?; Pg- Kha ning chiu tai clia nén, kG/cm?: Ky
- Hé sb dw triv, Ky=1,2.

o
H.1. thi trirong mé sat Thach Khé
co diéu kién dja chéat phirc tap
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1.1. Lwa chon 6 to

Cac loai 6 t6 van tai thwéng cé ap lwc 1én nén
I&n hon so véi may xde. Do vay, véi cac moé céd
tang dat yéu va BCTV phurc tap, trong t6 hop
DPBTB may xac-6 16, trudrc tién lwa chon loai 6 t6 ¢o
téi trong hop Iy dé dam bao qua trinh van chuyén
trén mé khong gay nén pha hay nén dudng hodc
chi phi gia c¢6 nén duong thap nhat, sau dé sé Iya
chon loai may xuc ¢é dung tich gau phu hop voi tai
trong 6 to, cung 46 van tai va dteu kién ciia mo.

Déi v&i mdi & to, ap lyc 1én nén dwong Ién nhét
khi dwoc chét day tai theo cac thong s ky thuat.
Trong d6 &p lwe 16n nhat phan bé & cac banh gitra
hodc banh sau cla xe. Ap lyc clia banh xe tac
doéng lén nén dwéng duoc xac dinh [1]:

Pay = 2% , kGfem? 2)
Trong d6: qux- Tai trong cla 6 to tac dung Ién 16p
banh sau, kg.

Khi Pgh<Pas tlrc la strc chiu tai cia nén @t nhé
hon ap lwc cla 6 t6 1én nén, khi d6 duwong van tai
bi Itn d&n va sé bj pha hay. Khi Pgh>Pao tlre 1a stre
chiu tai cua nén dét 16n hon hoéc bang voi ap luc
clia 6 to Ién nén, khi do dudng van tai én dinh
khéng bj liin dwéi tac c‘f(png cla 6 to.

B6i voi cac mé co tang dét yéu va BCTV phirc
tap can wu tién loai 6 t6 cé Py < Pgan nham han ché
téi da &nh hudng dén hé théng dwéng van tai. Tuy
nhién, v&i cac mé c6 san lwgng 16n can sl dung
loai 6 té co tai trong I&n, do vay qua trinh khai thac
cén phai gia cb6.duwéong van tai trén nén dat yéu.

1.2. Lwa chon may xuc )

Khi lwa chen may xuc hop ly cho cac mé 16
thién co diéu kién tw nhién phtrc tap ngoai viéc dua
vao cac yéu té: lwc tac dung Ién gau da Ién dé dam
bao xuc dwoc dat da, quang va nang dwoc vat liéu
t6i vi tri d6; may xtc ¢ cac thong so ky thuat phu
hop véi cac théng sb clia HTKT; tdng chi phi cho
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mét don vi khéi lwgng do may thwe hién 1a nhé
nhét,... Ngoai cac nguyén tic trén, may xdc phai
dam bdo lwc tac dong Ién nén phai nhé hon hodc
bang v¢i kha n&ng chiu tdi cla nén dat yéu.

Kha nang chiu tai ddi véi cac tang dat yéu va
diéu kién DCTV phuc tap dwéi tac dong cla may
xdc: gia trj ap lwe cia may xdc tac dong lén mat dat
dugc xac dinh [2]:

Px 2
Pax = 2.(L+0,35H)xB ’ kGlem @)
Trong dé: Py - Tai trong lam viéc cha may xuc, kg; L
- Khoang cach gitra 2 tdm cla banh xich truwéc va
sau, m; H - Chiéu cao xich, m; B - Chiéu réng ban

xich, m.

Kha nang chiu tai clia nén trong tAng dat déng
nhét theo tai trong thang dirng “P” (kg.cm?) dwoc xac
dinh theo céng thirc [2]:

P=L,.Ba = (A4.B,.y4 +B4.h .¥4+D4.C) 4)
P=2.B(L+0,35H.(2A.By;+By.h .¥4+D:.C) (5)
Trong do: L,, Ba- Chiéu dai va chiéu roéng cia dién
tich tiép dat ciia may xuc truc tiép tac dung 1én nén
dat: L,=(L+0,35.H), m; B,=2B; C - Luc dinh két cta
tang dét yéu, kG/cm?; A4, By, Dy - Hé s6 khéng thi
nguyén dugc xac dinh: As=i,.ny; By=ig.ng; Di=ic.ng;
iy, Ig, ic- Cac hé sb dnh hudng goc nghleng cla tai
trong, ching phu thudc vao gia tri cla géc ma sét
trong @ms va goc lech d6i voi phwong thing ding
(d) cta toan bb tai trong phan bd déu lén nén; Ny,
Ng, Nc - Cac hé sb chiu anh hwéng cua hwdng
vuong goc voi nén, yi, yi - Trong lwong thé tich
clia dat nén tuo’ng (fng v&i phan duwdi va phan trén
clia try d&, t'm®; hy - Chidu sau cla try d&, m [2].
Tir cong thL’fc (1) va (5) xac dinh duwoc [1]:

2[ Pax-Kdt —2A1.B.'Y1)i ’
2B(L+0,35H) Dy

Piéu kién (6) dwoc ap dung dé danh gia kha
nang chiu tai cia nén dat yéu so voi ap luc cda
may xuc.

" Lwa chon dung tich gau xuc: véi cac mé cé diéu
kien BCCT va BCTV phtrc tap nhw moé Thach Khé,
may xuc dugc Iwa chon theo tai trong 6 t6 phl hop
véi diéu kién khai thac va san lwgng mé. Cac mé
khi ap dung céng nghé khai thac véi géc nghiéng
bCy cong tac ion, bo cong tac sé ket cau gom mét
hoac mot s6 nhém tang va trén méi nhom tang cé
thé bd tri cac may xuc lam viéc theo mdt so so do
khau dudi theo 1 hwéng (H.2).

s+ Trwdng hop 1: Trén mbi tang cong tac b tri
1 may xdc lam viéc theo ludng xuc doc (H.2.a). Khi
may xdc trén tdng xGc hét chidu rong dai khau
two’ng trng voi khoang cach dich chuyén ngang
clia tuyén cong tac trong 1 nam, sé may xuc co thé

kGlcm?.  (6)

bé tri trén nhém tang thir (i) clia bd cong. tac dwoc
xac dinh:

N, = J6 | chidc. (6)
LKI

H.2. So dé cong nghe xtic béc dat da trén bo
cbng tac: a - Mbi may xuc trén 1 tang va xtic dudi
nhau véi lubng xic doc tang; b - M&i nhém tang
c6 2 may xic véi ludng xiic doc tang; ¢ - Moi
nhém tang c¢é 1 may xdc.

Sé may xuc can thiét dé xuc dat da trén toan b
cong tac cﬁa mé Ié

Ny —ZNXI Z , chiéc. (7
i= 1LKI i

Trong do Lt,, Lk - Twong tng la chiéu dai trung binh
tuyen cong tac va chiéu dai bléc may xuc cla nhém
tang th&v i, m; R - S8 nhém tang trén bo cong tac. '

Trong truéng hop nay sO may xuc lam viéc trén
bd cong tac la nhiéu nhét, tu’ung trng dung tich
gau xuc nhd nhét. So may xuc tinh theo (7) phai
Ién hon hodc bang sé may xuc can thiét d& hoan
thanh ké hoach béc da ctia mé Ny

CONG NGHIEP MO, S04 - 2015 [l
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N, >N, :%:i, chiéc; (8)
Q@
60E.Ngg. Tog-Ky Kig.K
Qn: ca-'ca'*x tg cn’ malném. (9)
Ty K,

Trong d6: A - San lwong khoang san han% nam,
tan/nam V,- Khéi lrong dat boc hang | nam m°/n; K
— Hé sb boc san xuét, m/t; Kig- Hé so st dung th0’|
gian ca cla may XUc; de He sb xuc day gau; Nea
Sé ca lam viéc trong nam; Tea- Thoi gian lam viéc
trong ca, gio; Ken- Hé s6 anh hwdng céng nghé trong
gua trinh Xuc, Tx- Thoi glan chu ky xuc, phut.

Nhu vay, dung tich gau xuc dé hoan thanh khoi
lwong dat béc clia mé, hay mot nhoém tang nhw sau [1]:

Vi Ty K,

« Trwong hop 2: trén méi nhom tang b tri 2
may xuc lam viéc (H.2.b), tir cong thire (10), de
hoan thanh ‘khéi’ Iu’o’pg d;%\t dé'bc')c vOi Ny=2.
Dung tich gau t6i thiéu can thiét cia may xuc
dwoc xac dinh:

£, = Vi TesKy e

120R.Nga Tea Ky Kig. Kas

< Trudng hop 3: khi trén mdi nhom tang bd ’m
1 may xuc lam vigc (H.2.c), tir cong thirc (10) cho
thay voi N=1, dé hoan thanh san lvgng dat da
bée, dung tich gau can thiét dwoc xac dinh:

By Vo T K, me

BOR.Ngg- Tea Ky Kig-Ken

(12)

(13)

Ey= g M hozc (10) Trong trong hop R=1 tirc 1a toan be mé chi la
60N;a-Tea-Ky Kig-Ken ZL mét nhom tang, khi d6.dung tich gau xuc 14 I6n nhét:
Ki
V.. T, .K
VTK 3 Emax=60N Tn;; rK K -m3 (14)
Enin= ,m°. (11) Nea-lea-hy Rig-Rep
BON s T KooK s Z Do d6, d6i véi méi mé dung tich gau xdc hep Iy
i= 1LKImm phai nam trong gi&i han [1]:
s B L - 60.N \'?n-lelKrK W (19)
60. Nca TCa K th Kcn ZL y = RSEEERSN
i=1 =Kimin

V&i mbi diéu kién cu thé cé thé coi cac gia tri;
Nea, Tea, Kua, Kig, Ken 12 khong d6i va T, c6 &nh
hudng khong Ion dén dung tich gau xuc. Nhw vay,
dung tich gau xdc chl yeu phu thudc vao cac yeu
td: Vi, R, Ly, Lxi. Do dd, dung tich gdu xuc la ham
s6 phu thudc vao cac théng sé trén [1];

E=f(V,,RLg), m’. (16)
Trong d6, dung tich gau xtc (E) ty lé thuan véi V,
va L, ty 1& nghich v&i R.

2. Quan hé giira thiét bj xtc bbc-van tai

Su phéi hop nhip nhang gitra thiét bi xuc bbc-
van tai c6 y nghia quan trong trong qua trinh séan
xuat ctia mo. Pbi voi may xUc, chi phi san xuat
phu thudc vao nang suat cla chung, tr @d can
phdi xac dinh hinh thirc, thiét bi van tai va td
chire diéu hanh san xuat hop ly. DPBTB may xdc-
6 t6 téi wu phai ddm bdo qué trinh van hanh t
hop dat hiéu qué I&én nhat, phu hop véi diéu kién
ky thuat, cong nghé, tinh chéat co ly cla dat da
va khoang san tirng mo.

<+ Nang suéat k§ thuat cia may xtc dwoc xac
dinh nhw sau:

(17)

Trong d6: qo- Tai trong 6 16, tan; Ng - S6 gau xuc
day 6 to.
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N&ng suét thuc t& clia may xuc dwoc xac dinh
nhw sau:

60.Ts.q0.K
w20 e, (18)
ng T +tdx
qO-Kr' Y
n,=———, gau. 19
TR (19)

Trong d6: tex- Thoi gian dirng clia may xuic do sw
trao ddi cac 6 t6 nhan tai & gwong xtc, pht.

Tir n&ng suét thue té (18) va nang suét ky thuat
(17), xac dinh hé sé st dung may xic theo didu
kién van tai nhw sau:

it 1
TR PR S— (20)
gt 1+td.E.y.Kx
do-Tx-K;

Céng thirc (20) cho phép xac dinh méi quan hé
gitra loai dét da (khoang san) va tai trong cta 6 16,
diéu kién nhan tai va trang thai cua gwong xuc cd anh
hwéng dén nang suét hay hé sé st dung may xuc.

Déi voi 6 6, ndng suét clia né phu thudc so dd
cong nghé phdi-hgp véi may xuc, loai may xaic str
dung, cung dd van tai,... Nang suét clia 6 t6 trong td
hop dwoc @anh gia théng qua hé sé st dung (Kaw),
no6 dugc xac dinh theo théi gian chu ky van tai (To) va
thoi gian chét tai day 6 t6 (t.q) nhu sau [1]:

To -t

Kots = OTO %

(21)
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Thay cac gia tri vao cdéng thtrc (21) ta cd hé sb
Kais theo diéu kién chéat tai;
ty Hta+tae + 1 — 1y
‘ e o Htg
Trong d6: tg, ta, tm- Tuong trng la thoi gian chay
trén dwdng tlr grong xuc dén vi tri dé tai va nguoc
lai, th&i gian d& tai va thdi gian ma no clha 6 t6,
phut. t=(120.L/V), phut. i

Khi do xac dinh dwoc hé s6 st dung 6 té:

Kots = (22)

120L
< +tdt+t 23)
LT T qOT K - ;t

v " Ey K, @

Cac chirng minh trén cho thay quan hé gitra
dung tich gau xuc va tai trong 6 t6 c6 anh
hudng dén hé sb st dung ctia méi thiét bj trong
to6 hop, DBTB may xutc-6 té hop ly khi hé s st
dung cla tirng thiét bj trong td hop phai 1&n
nhat. Do vay, nang suat cla td hop dat duoc téi
wu khi:

Kmx=Kétf>- . (24)

Do d6, quan hé gilra dung tich gau xuc véi tai
trong cla va cung dé van tai dwoc xac dinh [1];

E= do- T Ky ,m®, (25)

120L
’Y.Kx -\/tdx( Vv +tdt+tm)

Quan hé gitra hé s str dung 6 6 (Kee) va hé sb
st dung may xuc (Knx) phu thudc vao cung dd van
tai va tai trong 6 t6 (H.3, H.4).

3. Lwa chon tb hop thiét bi xtic-bde van tai hop ly

N&ng suat cla 6 t6 *rong t& hop thiét bj xtc bbc-
van tai dwoc xac dinh thong qua céc théng sb:

++ Thoi gian chu ky cla 6 to:

To = tX +tdt +tc+tm 5 phL’lt (26)
Trong dé: tyg, tay, te, tm- Twong tng 1a th&i gian xic
day 6 t6, thoi gian d& tai ty=1 phdt, thoi gian chay,
th&i gian ma no cua 6 t6, phat.

% Thoi gian chéat day 6 to:

ty = Ty.ng, phut. (27)

% N&ng suét nam ctia sb 6 to trong danh sach
ducrc xac dinh:

': QcaNa:Nng m>/nam
9 0 O o s b i
v.K x

Trong do6: Npg - Sé ngay lam viéc trong ndm, Kg-
Hé so st dung doan xe. ;
< S6 6 t6 can thiét dé van chuyén khéi lwgng mé:

(29)

(28)

NO = h i Chjéc.
@

Khi Ira chon dung tich géu xlc phu hop véi

tai trong 6 t6 va cung dd van tai, sé giam khoi
lvgng van tai hang nam ctia mé. Mirc d6 hop ly
clia cac té hop xuc bdc-van tai duoc danh gia
thong qua cwong dd 1am viéc cha may xuc va
cudng do lam viéc cua cac 6 t6. Cwdng do lam
viéc cla cac thiét bi dwoc xac dinh trén co s&
th&i gian cac may xic chat day 1én céac 6 té va
thei gian chu ky cta 6 t6, théng qua hé sé [1]:

Koy = L (30)
x- 10
Trong dé: Ky - Hé sb danh gia cucrng dé Earn viec

cla té hop may xuc-0 t6; Ny- Sé may xuc can thiét
dap ¢ng nhu cau san lwong md, chiéc.

s

H.3. Bo thi quan he gitra he sé Kom va Kmx VOI E
(Trwong hop L=3,5 km; 1+8 - Hé s6 Kew: 1'+8 -
Hé,sc“i Kmx ttrong ting voi qo= 16; 20; 27; 32; 36;
40; 45; 55 tén)

H 4 Bo thi quan he gfu’a he s Kotf, va Kmx vcw L
(Khi qo=40 tan; 1 - Hé 86 K, 2+5 - HE 6 Koy
tuong ting khi E=3,0; 3,5; 4,0; 5,0 m°)

< Khi Kn=1 cho thay sw phéi hop gitra cac 6 t6
va may xuc trong t& hop DBTB Ia tbi wu: dung tich
gau xtc phu hop véi tai trong 6 1, s6 lwong 6 to
can thiét trong t6 hop va cung dé van tai. Trudng
hop nay téng thdi gian may xtc chét tai 1én cac 6
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to6 bang thoi gian chu ky clia 1 6 t6 trong té hop;

% Khi Ky>1 cho thay cudng dé lam viéc cla
may xuc cao, con 6 to thap. Trudng hep nay sb 6
té trong t6 hop nhiéu hon yéu ciu, hoic dung tich
gau xuc nhé khong twong rng vai tai trong 6 t6 va
cung dé van tai;

< Khi Ky<1 cho tlléy cwéng do lam viéc cla

may xuc thap, cuéng do lam viéc cla cac 0 to cao.
Treong hop nay may xic ¢ dung tich gau I&n hon
can thiét so véi tai trong clia 6 t6 hoac so 6 t6 trong
td hop it hon yeu cau.

Tir cac két qua phan tich trén cho thdy dung tich
gau xac hop ly déi véi mdi mé phai thda man dleu
kién [1]:

]

Nhuw vy, dung tich gau xtc va té hop thiét bi xtic
bbc-van tai clia mbi moé duwoc coi la téi wu khi thoa
man diéu kién (29). Bé xac dinh t& hop thiét bi xtc
béc-van tai hop ly theo (29) dugc thwe hién béi
chuong trinh phdn mém may tinh nhw H.5.

H.5. Churong trinh phan mém
tinh t6i wu héa thiét bi may xtic-6 t6

4. Két luan

Doi voi méi md 16 thién néi chung, cac mé 16
thién co6 diéu kién dia chat phirc tap khai thac dudi
murc thoét nwcrc tw chay noéi rieng, dé khai thac
hiéu qua nguon tai nguyén hiru han nhu than,
quang sét,... can phai lwa chon tb hop BBTB may
xuc-6 to horp ly phu hop vai diéu kién khai thac cla
tlrng ma.

Dac biét cac md c6 BCTV phdc tap va-nén dat
yéu can Iwva chon cac thiét bi khai thac cé lwc tac
dong nén nén nho, wu tién Iwa chon loai thiét bj co
ap lwe nén nho ho’n hoac bang khad nang chiju tai
cla nén dat yéu. Mat khac, can tuan thd nguyén
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| sustainable development

f YTk CEx V. T K, | :
3600N 5. Tea Ky Kig-Ken. i Ly 3600mM.Ng,. Toa Ky Kig-Ken
i=1 =Kimin
K = Ir\jitw)"(o (31)
. Qo. T K,
A .\/td(m\?l_ +tgt +tm)

tic lva chon tai trong 6 t6 trede va sau d6 lwa chon
may xuc sau.0d
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Nguwoi bién tap: H6 ST Giao
SUMMARY

For general open pit mines, mines with
complicated geological conditions in |

particular, the reasonable determination of
excavator-truck synchronization combination
brings great significance for the production

of mines. The reasonable combination of l
will  ensure increased E

~ productivity, reduced mining cost, thereby i
|

| enabling maximum resource extraction by

open pit methods which contributes to the |
of mines in

particular and of sector, each field in |

| general.
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