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LUA CHON TO HOP O TO-MAY XUC HOP LY
CHO MO THAN LO THIEN SAU VIET NAM

N uc béc, van tai la cac khau cong nghé chi
'( chét trong day chuyén khai thac mé 16 thién.

Tai cac mé than 16 thién sau Viét Nam c6 rat
nhiéu chting loai 6 t6, may xdc ciing hoat dong trén
cling doi cong tac. Viéc két hop cac 6 t6-may xdc
hop ly trén déi cong tac sé phat huy hiéu qua cla
tieng thiét bj. Bai bao dwéi day phan tich va gigi
thiéu phwong phap Iya chon t hop 6 t6-may xtc
hop ly cho cac md than 1§ thién Viét Nam trong qua
trinh khai thac xudng sau.

Trong mwdi nam tré lai day, trén thé giéi gan 75 %
khéi lwrong than, quang, khoang san phi quang dugc
khai thac béing phurong phép 16 thién. Bay 1a phrong
phap chd dao trong nganh céng nghiép khai thac mo,
vi d4 mang lai hiéu qua vé kinh t&, ki thuat va an toan
hon so v&i phurong phap khai thac ham 10.

Hién nay, tai Viét Nam méc du san lwgng than

Ths. DO NGOC TUGC
Vién Khoa hgoc Céng nghé Mé

khai thac 19 thién da gidm nhiéu nhuwng san Ivgng
than 16 thién van chiém ty trong I&n nhw [1]:

«% Tlr nam 2015-2020 chiém 42+61 % san lwgng
toan nganh than;

«% Tlr 2021-2030 chiém 14+19 % san lvgng toan
nganh than.

Cac mé than 16 thién sau Viét Nam cung cép
san lwgng than 19 thién chinh cho nganh than gém:
beo Nai, Cao Son, Coc Sau, Ha Tu, Na Dwong,
Khanh Hoa... véi ddc diém chinh: dat boc tap trung
phia trén, khoang san nam phia dwéi sau. Chidu
dai tdng céng tac va khéi lwong dat da béc 16n
nhét tap trung tai khu vyc hao van chuyén chinh.
S6 lwgng tang cong tac Ién thudng tir 10+15 tang.
Theo [1] khéi lugng md, cung do van tai dat da
trung binh hang ndm tai cac mé than 16 thién sau
Viét Nam duoc téng hep va trinh bay & Bang 1.

Bang 1. Khoi lupng md yéu cau tai mét s6 mé 1 thién theo QH 60

O

Hién nay, khdu xdc bdc tai cac mé dang sir
dung nhiéu loai may xuc (gau thing va thay lwc) co
dung tich gau tir 5:12 m®. Khau van tdi st dung
nhiéu loai 6 t6 c6 tai trong tir 58+96 tAn. Nang suét
ddng b xtc bée van tai phy thudc chinh vao cac
théng sb clia hé théng khai thac, kich thwéc c& hat
nd min, cung d6 vén tai va sy phdi hop déng bd
cla t& hop 6 t6-may xuc. V&i cac mé than 46 thién
Viét Nam, kich thwéc hinh hoc mé da xac dinh,
khéi lugng dét da bée, chiéu dai van tai trung binh
I6n viéc Ira chon t6 hgp td hgp may xtic-6 t6 hop
ly s& nang cao hiéu qua san xuit mé va cé y nghia
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thye tién ro rét.

Theo [2], s6 may xuc (N,) c6 thé bé tri trén doi
béc da dwec tinh toan theo céng thive:

Ne=(Lw/Ls).(BW/A), chiéc. ™)
Trong d6: By - Chiéu rong I6p khéu trén tang dam
bao c6ng suat md, m; A - Chiéu réng gidi khdu, m;
L - Chiéu dai tAng béc d4 trung binh trén déi cong
tac, m.

R& rang Ly>Ly, Bk2A cho nén (B/A)21. Do do
sé may xuc it nhat c6 thé bé tri trén doi cong tac
dwgec tinh toan theo biéu thire:

Nurmin=(Lto/Lb).- (@)
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Mat khac, theo TCVN 5326: 2008, s6 lwong
may xuc trén 1 tang khong qua 2 chiéc. Nhu vay,
sé may xudc c6 thé bd tri nhiéu nhét trén doi cong
tac xac dinh theo biéu thire:

NxmaxS(2.n). 3)

T cac bidu thire (2) va (3) ta c6 quan hé glwa s6
may xtic c6 thé bé tri trén doi cong tac theo biéu thirc:

>
EL_<N, £(2.n 4
nip (2.n) (4)
S6 may xdc nhiéu nhét bé tri trén d6i boc da
twvong (rng voi loai may xtic ¢6 dung tich gau nhé
nhéat (Em.n) va nang suat nam nhd nhét Qymin; NGUQ'C
lai s& may xdc b tri trén d&i cong tac it nhat tuong
(rng véi loai may xuc co dung tich gau xtc 1én nhét
(Emax) V@ Néng suat nam cla may xdc I&n nhét
Qm Mat khac, sé lwgng may xuc bo tri trén cac
tang can phai dm béo hoan thanh khéi lwgng dat
da boc yéu cau Vq. Do d6, ta c6 cac quan hé sau: ‘
Vd.n.Lb Vd
g 5
xmin =7 (3)

Qm:-.\)': =

— Qmintx _ Valpta (5
MaX " 3600.K,.K.T 3600.K,.K. T
Emm Q|'na)( ck Vd ck (7)

3600.K, KtT 7200.K, K. T.Ly
Dung tich gau xutc Iya chon nim trong khoéang
(Emax*Emin) va xac dinh theo biéu thirc:
Vatek Va-Lp-tek ®)
7200.K,.K.T.n =~ 3600.K, KTl
Trong d6: T - S6 gi® hoat dong trong nam cua may
xuc, gio; Ky- Hé sb xuc cua may xtc; K- Hé sb sir
dung thoi gian 1am viéc ra san pham cia may.

Hé sb xtc, hé sbé s dung thdi gian lam viéc ra
san pham cua méy, thoi gian chu ky xdc clia may...
phy thugc chi yéu kich thudc cd hat nd min.

Chiéu dai béc xic cla may xuc phu thuéc
chling loai 6 t6, chiéu cao ting, nang suét (dung
tich gau) may xuc.

Chidu dai bloc xuc tdi wu xac dinh theo ham
myc tiéu: tdng chi phi xtc béc van tai nhé nhét. Voi
diéu kién cac mé than 1 thién Viét Nam, chiéu dai
bloc xtuc hqp ly xac dinh & Bang 2. Dung tich gau
xuc ¢6 thé sir dung tai cac mé thé hién & Bang 3.

Béng 2. Chidu dai bloc xdc t6i wu theo dung tich gau xdc va chiéu cao tang

Chléu cao tan

Khéi lvgng dat boc hang

3 | Chiéu dai tuyén céng tac
Sé téng cong tac tru-ng" bi

1
2
7 | Chiéu dai bloc xuc
8
9

.......

Pé& dam bao hiéu qua san xuét, tai trong 6 t
phu hgp véi cac may xuc (dung tich gau xic) d
xac dinh & Bang 3 theo ham muc tiéu:

Ckl=me+C6t6—> min (9)

(o
a

Trong dé: Cy - Gia thanh xuc béc, van tai quy déi 1
tAn (m® d4t da cla t6 hop trong thoi gian 1 nam;
Cmx - Gia thanh xtc béc quy déi, ditan; Cys - Gid
thanh xudc béc quy dbi, d/tan.
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th - Gcmx +GC0'NC + r(Gmx +GO'NC) . (9)
ne.q.Ky Qca-Th

Trong d6: Gemx - Chi phi ca may xuc, d/ca; G, -
Chi phi ca may 6 t6 d/ca; N.- Sé lwgng 6 t6 can
thiét phuc vy may xuc, chiéc; n. - S6 chu ky ciia 6
t6 trong ca; Ky - Hé s6 str dung tai trong cla 6 to; q
- Tai trong clia 6 t6, tan; r - H& sb hiéu qua vén dau
tw, %; G, va G, - Chi phi mua may xtic va 6 t6, g;
Qe - Nang suét ca clia may xuc, tan/ca; T, - S
lweng ca may xuc trong nam.

S6 lwgng 6 t6 N can thiét phuc vy 1 may xdc trong
dworc xac dinh theo quan hé:
_ Ty Bttt +tg+teg
e t+teg R S

(~]

1 (10

1

t,+60.L] —+— |+t +t
(Vcl th) e,

t, +1.q '

Trong d6: t, - Thei gian xdc day 6 t6, phut; ty - Thoi

gian chay cé tai cla 6 t6, phut; tg - Thoi gian chay

khong tai cha 6 16, phut; t5- théi gian d& cla 6 t,

phit; ta - Thoi gian che cla 6 t8; vy, Vid - Téc a6

chuyén déng cua 6 té khi c6 tai va khéng tai, km/h;

L - Cung do van tai, km.

' Khi tinh toan ti wu cé thé coi tm—o va dé don gian

c6 thé str dung Va=Vi=Vip. Khi d6, (10) viét theo dang:
120.L

ty + +14

(11)

Thoi gian xic ddy 6 t6 dwoc tinh toan theo
céng thirc:
q. Ktt t
ty=
EKer
Trong dé: t.- Chu ky xuc cua may xuc, phutlchu ky;
E - Dung tich gau xtc, m% K, - Hé sé xtc cla méy
xuc; Y- Dung trong clia dat da.

S6 chuyén 6 t6 trong ca dwoc xac dinh theo
quan hé:

, phat. (12)

60.T.,
, chuyén. 13
© g y (13)
Trong dé: Tea - S6 gi® trong ca, gi¥; t, - Thoi gian

xuc day 6 to, phut; tg - Thoi gian 6 t6 gian doan
clia may xuc, phut.
N&ng suat dong bo trong ca xac dinh theo
cbng thire: ]
60.T.,.q.K
Qga =Ne.qKyy = ——B 1 -
ca c-q-Ky tx +th
_ 60.Tca-q.Ke-E.Kxy
q.Kip to +og EKy
Theo [3] chi phi ca may cla & té phu thudc tai
trong c6 thé xac dinh theo quan hé:
Ges=(0,092.9+1,363) véi R?=0,976. (15)
Chi phi mua 6 t6 tuy thudc tai trong 6 to c6 thé
xac dinh theo quan hé:

(14)

Gemy +(0,092.9+1 ,363{
Cut =

q.Ki.te +120.L.EK, v/ Vip +tcd.E.Kx.7]
q.Kn.tc

60.T... E-K,7.9Kq
Q-Ktt-tc "rtcd.E.Kx.'Y

7 r.Gmx+(0,338.q-5,883{
+

q.Kite +120.L.EK, ./ Vip +tcd.E.Kx.q
q'Klt'tC

60.T. EK, 7.9 KeT,
q;Ktt.tc +tcd'E'Kx:Y
60.T...q.Ky

_ 60.Ta.q Ky EKy.y

Qea =nc.q.Ky = T
¥ X Ci

q.Kﬂ.tc +tcd'E'Kx-7 '

Gs=(0,338.9-5,883) v&i R*0,966. (16)
Thay (15), (16) vao (9) ta c6é quan hé:
+
~(17)
(18)

Dé& don gian, cho t4=0; Ky=1, dét A;=E.Ky.y; Bo=[(120.L/Vy,)+ty], khi d6 (17) xéc dinh theo quan hé:

C =

Gemx AT te +(0,092.9 +1,363 )[q.t . + Ag.Bp +4.G my .tc]+

60.T ca-Agq-Tn-d
: r[(0,338.q -5,883).( q.t; + Ap.Bg + q.G my e

60.Tca-Apq-Th-q :

Nhw vay, Cq la ham sbé véi bién sb 1a q
(Cu=f(q)), dé xac dinh tai trong 6 t6 t6i wu theo
tirng loai may xtc va cung do van chuyén, xem xét
ham muyc tiéu Cq—min. RS rang f'(g)<o nén ham
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(19)

s6 Cy=f(q) c6 cyc tiéu trng véi tai trong 6 t6 téi wu.
Dé Iyra chon tai trong 6 t6 téi wu, str dung quan he
toan hoc: '

f(a)=0. (20)
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Giai (19) sé chon duoc tai trong 6 t6 téi wu theo
cong thirc:

= \F‘WT n(120.L7% +14)(1,363.T-5,883.0) 5,y

t..(0,092.T+0,338.r)
Nhu vay, tdi trong 6 t6 tdi wu phu thudc céc

thong sé: loai dat da, dung tich gau xuc, cung do
van tai dat da....

Tai cac mé than 16 thién Viét Nam dang st dung
céc loai may xuc ¢6 dung tich gua tr 4,7+12 m? thy
thudc cung 4o van tai, lira chon 6 t6 c6 tai trong
xac dinh theo Bang 4 va H.1.

Bang 3. Tai trong 6 t6 t6i uu theo dung tich gau xic va cung do van tai

E160 -
S140 |

H 1 Quan he g:wa ta: trong o to theo -

dung tich gau xic va cung d vén tai

Qua Bang 4 va H.1 cho thay:

+ Tai trong t6i wu cla 6 t6 tang Ién theo cung
dd van tai va dung tich gau xuc.

< Vé&i cac moé Péo Nai, Coc Sau, cung do van

tai trung binh 3,5+4 km s dyung td hop: may xuc
c6 dung tich gau E=5+8 m® két hop 06 to tai trong tr
65+91 tan; Mé Cao Son sl dung td hop méy xtc
¢6 dung tich géu tr 6,7+12 m® két hop 6 to tai
trong 75+110 tén.

Két luan

% Hién nay, tai cac mo than 16 thién sau Viét
Nam dang sb dung nhiéu loai may xuc va o to.
Viéc Iya chon té hop may xtic-0 t6 hop ly sé nang
cao higu qua san xuét, dac biét trong thoi gian t¢i,
khi cac mé 16 thién ngay cang xubng sau, khéi
lu’Q’ng mo ngay cang tang.

% Béng phucrng phap md hinh héa toan hoc két
hop sw hé trg cha céng nghé théng tin, bai toan
xac dinh méi quan hé téi wu giua tai trong 6 t6 voi
may xc theo khéi lwogng md va cung d§ vén tai
yéu cau da mang Ial nhwng két qua tin cay va phu
hop vai thye tién sén xuét.

% Tinh toan cy thé cho 3 mé 19 thién 1&n ving
CAm Pha mang lai két qua nhu sau:

+ Mé Péo Nal st dung t6 hop: may xuc c6 dung
tich gau E=5+8 m® két hqp 6 16 tai trong tir 6591 tn;

+ M6 Coc Sau sw dung t6 hop: may xic co
dung tich gau E=5+12 m? két hop 6 to tai trong tiv
58-91 tan;

+ Md Cao Son sl dung td hop: may xic co
dung tich gau E=5+12 m* ket hop 6 t6 tai trong tir
75110 tan.0
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(Xem tiép trang 29)
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sy thong thoang dong chdy, c6 thé didu chinh theo
hwéng co lgi;

% Vi cac diac diém nhw vay khi khai thac cat
long séng vung ha du va clra bién nén chon cac
thiét bi c6 cong suét Ién sém mang lai higu quéa
kinh t&. Khi thiét k&, chon ludng khai thac (b rong
ludng, chiéu sau khai thac, trinh t khai thac...) ¢
quy mé nhuw tuyén chinh tri dong chédy dé huwéong t6i
bén virng. P& c6 dwoc sy hai hoa gilra cac hoat
ddng kinh té xa hoi trén séng can c6 Iya chon cong
nghé va thiét bi khai thac cho phit hgp dé tao ra
tuyén chinh tri t6i wu nhét. Vi du cac thiét bj khai
cat hién nay phd bién trén séng Ctru Long va sdng
L6 1a tau cube, may xuc gau treo dat trén sa lan
hodc tau hut.

Thiét b khai thac cat dwgc lwa chon phu hop la
thiét bi c6 cong suat dam bao khéng tao ra nhitng
“hd” cuc bd, gay xao tron dong chay nhiéu, gay ra
x6i 1& by séng, gia ting dé duc gy 6 nhiém & khu
vuc khai thac cat va vung phy céan. Ngoai ra, cac
thiét bi con phai dam bao cac van dé vé tiéng on,
khi thai, khong gay anh hudng dén moi trudong
khéng khi. )

Cac nghién clru &@ mot sé mé cat dugc cép
phép trén séng Clru Long déc biét tai cac khu virc

trong diém khai thac cat, két qua tinh toan tir mé |

hinh MIKE21C cho théy v&i mire d§ khai thac lam
ha th4p léng dan song tir 3 dén 5 m trong mét nédm
khong dnh hudng l6n dén cau tric dong chay,
khéong gay ra x6i I& bd. Vi vy, cac cdng nghg khai
thac cat bing tau cudc, tau hit hodc bang may xuc
gau treo dat trén phao ndi déu dap ¢ng dwoc yéu
ciu trén, mién 13 trong qua trinh khai thac khéng
tao ra “hé sau” 1én hon 5 m/nam.

Cung v&i hoat dong khai thac cat dong song
khu vic ha Iwu cdn co rat nhidu hoat dong kinh té
xa hoi khac: van tai thay, 1y nuéc, chéng 1a, ciu
qua song...Theo ly thuyét:quan ly khai thac cét
phai théng nhét trén ca doan séng, khong phéan
biét ranh gi¢i hanh chinh dja phuwong, tuy nhién,
hién nay viéc cép gidy phép tham do, khai thac
thudc dia phan tinh nao thi tinh d6 quan ly. Vi vay
tinh khoa hoc vé tdng thé dong séng rd rang bj
han ché. i

3. Két luan

~ Tom lai, qua s phén chia lwu vire séng thanh 3
viing nhw trén, ciing nhw phan tich cac yéu té vé
qua trinh hoat déng clia long sbng ta c6 thé thay r6
diéu kién dja hinh, dja mao va dc trweng dong chay
va vé quy luat phan bé trir lugng, chét lwgng cat
long s6éng. Cung v&i cac diéu kién ty nhién va nhan
tao khac, viéc nam ré mdi twong quan gitra diéu
kién dia Iy tw nhién hé théng song ngdi sé la nhirng

co s& quan trong can xem xét khi lya chon, ap
dung céng nghé khai thac cat 1ong séng.00
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Nguwdi bién tap: H6 ST Giao

SUMMARY

The paper introduces the relationship
between the natural geography conditions

. of rivers and the problem choosing the
proper technology for the sand exploitation
in the river bottom.

LUA CHON TO HOP...

(Tiép theo trang 33)
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Nguwoi bién tap: H6 STGigo

SUMMARY

The paper shows the method choosing
. the proper truck-excavator complex fo
deep open pit mines in Vietnam. ;
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