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(' mé Péo Nai hién nay, ngodi mot sé thiét bi cii van dang hoat déng khd
hiéu qud, phdn Ién cdc thiét bi mé méi c¢é nhieng ddc diém khdc so vdi thiét
bi trwdre ddy, vi vdy cdc quy ludt dnh hwédng ctia thanh phdn cé hat dén hiéu
qud st dung cdc thiét bi xtic béc, vdn tdi cting khdc nhau, nhung chwa dwoc
dé cdp trong tinh todn cdc théng sé né min. Trong khi dé chwa cé mot cong
trinh nghién cttu nao vé co sé xdc dinh mirc do ddp vo ddt dd cho mé Déo
Nai mét cdch toan dién, c6 co sé khoa hoc va pht h0'p voi diéu kién tw nhién,

ky thudt - cong nghe kinh té ctia mé. B&i Ié d6 ndi dung ma bai bdo dé cdp
la mét vdn dé cap thiét va c6 y nghia déi véi thue tién sdn xudt ctia mé Déo
Nai. Bai bdo st dung phwrong phdp nghién citu: gidi tich, théng ké két hop
voi chwong trinh tinh trén mdy vi tinh va phwong phdp binh phu'o'ng toi
thiéu. Két qud dat dwoc la: da thiét [gp dugc hé so xiic phu thudc vao mikc
do dap v& cho mot so thiét bi xuc hién dai, quy ludt phy thudc ctia mirc do
nikt né vao mirc do dap vé,xdc dinh dwoc mirc dé dap vé ddt dd hop ly ddm
bdo t6éng chi phi cdc khdu sdn xudt mé nhé nhdt cho didu kién tw nhién, ky
thudt va céng nghé ctia mé Péo Nai,tir d6 tinh chon dworc chi tiéu thuéc nd
hop ly va cdc thong s6 né min khdc hop ly cho mé Peo Nai.

© 2017 Trudng Pai hoc Mo - Pia chit. Tat ca cac quyén dugc bao dam.

1. bat van dé

Cac tAng cudi san két c6 phan 16p day dén rat
day, hau hét thudc cip nirt né tir 1l dén V. Nt né
clia tAng cat két pho bién thudc cap I1 va IIl. Con lai

1.1. Piéu kién dia chdt, tinh chdt co’ ly va phdn
loai ddit dda mé than Péo Nai theo dé né

bia ting khu DBéo Nai gbm céc loai da tram
tich: Cudi, san két, cat két, bot két va sét két. Doi
twong khai thac chinh la via G. Cac l6p da vach via
G phén bd twong d6i 6n dinh vé thanh phén do hat
va tinh chit co' ly.

“Tdc gid lién hé
E-mail: levanquyen@humg.edu.vn

la cac 16p bot két va sét két phan 16p méng, da sd
nit né cap I, IL.

Dic trung tém tat co ly da mé Péo Nai: cwong
do khang nén trung binh twong trng véi: cudi, san
két - 1580 kG/cm? ; cat két - 1680 kG/cm?; bot két
- 790 kG/cm?; dung trong twong tng - 2,64; 2,64;
2,68 T/m3.

DE tinh toan mirc d6 dap v hop 1y, lwa chon
cac thong s6 khoan no chinh x4c, phu hop véi thue
té can phai tién hanh phan loai dat d4 cia mé
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Peéo Nai can cit theo do kién c¢d, do6 nirt né va
diéu kién thwc té€ ctia moé than Déo Nai. Tién hanh
chia dit da theo do n6 lam 4 nhém (11, 11, IV, V),
trong dé da s6 dat da thudc loai kho no (I11) , mét
it rit khé nd( IV) va diic biét kho né(V).

1.2. Hién trang céng nghé khai thdc va khoan né
min & mé than Péo Nai (Lé Vin Quyén, 2007)

- Cac thong s6 co ban cta hé thdng khai thac
thi€t ké: H=15m, B=55m,A =13 + 15m, By =
33m.

- San lwong than: 1,5 triéu tAn/ndm, dit boc:
17 triéu m3/nam, ty 1é dit da can né min khoang
80%, cung do van tai da thai khoang 5 km.

- Thiét bi khoan, xtc, van tai dat da kha da
dang vé cong suat va ching loai.

- Thudc nd chi yéula ANFO,NT - 13 va EE- 31.
Phwong phap né min vi sai, phwong tién nd phi
dién v&i so d0 vi sai qua tirng 10.

Do tinh da dang va phirc tap vé diéu kién tw
nhién, diéu kién ky thuit va cong nghé cia mé béo
Nai, viéc nghién ctru mirc d6 dap vé (MbDV) dat
da hop ly bang n6 min cho mé Péo Nai 1 rit can
thiét. Van dé dat ra 1a phai thiét 1ap dwoc ham
twong quan tong quat gitra yéu to chi phi cia cac
khau véi dai lwong dac trung cho MPDV( Dy,), xac
dinh MDDV hop ly cho diéu kién thuc té ctia mo.

2. Xay dwng méi quan hé phu thudc cua chi phi
cac khau cong nghé vao mirc do dap vo
(MPDV) dat da & mé Peéo Nai

MDDV dit da thé hién cwdng do dap vé manh
hay yé&u bang ng, n6 dwoc danh gia thong qua ty 1é
cac cuc 16m qua c& sau khi ng, hay toan dién hon
dwoc thé hién bang kich thwéc cuc da trung binh
ctia dong da nd ra xac dinh trén co s& phan bd
thanh phan c& hat ciia d6ng da sau né min.

Hién nay d€ phu hop véi diéu kién nén kinh
té thi trwong viéc danh gia mirc d6 dap v dat da
hop 1y cho mé Peéo Nai cé thé xac dinh theo diéu
kién sau (Kutudop, B.N., 1992 ):

t=C1+C2+C3+Cs+Cs —> min (1)

Trong d6: C. - tong chi phi ctia cac khiu cong
nghé, d/ m3; C;, C2,C5C4,Cs - twong trng la: chi phi
khoan, né Ian 1 va Ian 2, xdc, van tai, thai da tinh
cho 1 m3 dat da, d/ms3.

Chi phi boc dat da & mé Peéo Nai phu thudc
vao MPDV bao gdbm: khoan né lan 1, xdc béc, van
tai, pha da qua co, cong tac thai da it chiu anh

hwdéng cia MDDV ¢6 thé bd qua. Thong qua két
qua nghién ctu, tic gia da thiét lap dwoc cac moi
quan hé giita chi phi cac khiu: khoan, n6 1an 1, [an
2, xuc, van tai phu thudc vao c& cuc trung binh
theo biéu thirc tong quat (L& Van Quyén, 2005,
2009).

- Khi dung mang 16 khoan tam giac déu:

A+B (C+F)D;+D+G

= + +

Dtb Kx

N )
+1V, 1—(4 ij +E, +H

th

C

- Trong trudmg hop dung mang 16 khoan 6
vudng:
_&+B+@+Fmi+D+G+

c D K
th X
D\ (3)
+1V,[1-] —=2 +E,+H
4D,
Trong do:

A A1, B G D, EyEy, F G, H, I-dactrung cho anh
huwéng cta loai may khoan, dudng kinh 16 khoan,
tinh chit dat d4, loai thudc nd, phwong phap nap
min, s6 hang min; loai phwong tién nd; cac thong
s6 mang 16 khoan; loai may xuc, t6 chitc cong tac
xuc; loai 6 t6, sw phoi hop 6 td - may xdc, chat
lwong dwong, cy ly van tai; phwong phap dap vor
1an 2,... téi MBDV.

Phin tich cac biéu thirc (2) va (3) cho thiy:
téng chi phi cac khau tinh cho 1m3 da né & moé béo
Nai phu thudc vao cic thong so6 ky thuit va cong
nghé da xac dinh nhw: cic thong s6 khoan ng, cac
thong s6 dac trung cho ching loai thiét bi xdc, van
tai (dung tich, ndng suit), Dy va cac thdng sé chwa
xac dinh gobm hé s6 xuc (K ) va ty 1é da qua co
trong nguyén khéi (Vo) . Phan tich cac cong trinh
nghién ctru clia tac gid cling nhan thdy rang hé s6
xdc Ky phan anh hiéu qua lam viéc cia may xuic
phu thudc vao MPDV dat d4, con ty 1é da qua co
trong nguyén khdi phu thudc vao mirc do nirt né
cua dat da mé va kich thwérc cuc cho phép.

3. Xay dwng méi quan hé phu thudc thuwc
nghiém cta hé sé xiic vao MPDV dat da, xac
dinh ty 1€ cuc qua c& trong nguyén khoi

Khai thac va phéan tich cac s6 liéu cta Vién si
V.V. Rjevski (Repxki, V.V., 1978) va caa tac gia &
mo Péo Nai trong da thudc nhém ILIIT d6i véi cac
may xuc tay gau va véi may xuc thiy luc gau
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nguoc ¢l E tir 3,2 dén 6,7 m3, st dung phwong
phép binh phwong bé nhat cho phép thiét 1ap gan
dding quy lut phu thudc cia hé s6 xtc vao D
dwoc mo ta trong Hinh 1.

Xt ly s6 liéu trong Bang 1, cho phép nhin
dwoc sy phu thudc ctia hé s6 goc ctia ho cac dwong
thang Ky vao dung tich giu xtc dwgc mo ta trén
Hinh 2.

Tlrbiéu d6 Hinh 2, xac dinh dwoc méi quan hé
phu thudc cia hé s6 xtc Ky vao kich thuéc cuc
trung binh d6i véi may xtc tay gau kéo cap (Lé
Vin Quyén, 2009):

1

K, =[0,6335E3 —2,3267]D,, +1 (4)
V&i may xic thiy lwc gu nguor, twong tu ta
xac dinh dwoc moi quan hé phu thudc:
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1
K, =[0,681E3 —2,3136]D,, +1 (5)

So sanh hai biéu thirc (4) va (5) nhin thiy tri
sO hé s6 goc ciia ham s6 K ciia may xdc thuy luc
gau nguoc 16n hon mét chit so véi may xuc tay
gu, dieu do thé hién & chd: trong cung diéu kién
may xuc thuy lwc gdu ngwoc c6 hé sé xuc day gau
cao hon may xuc tay giu.

Théng qua khao sat thuc té & mé Déo Nai (Lé
Van Quyén, 2007), tac gia da thiét 1ap dwoc méi
quan hé phu thudc cta ti 1€ cuc qua c& trong
nguyén khoi (Vo) véi kich thwée cuc cho phép (Dep)
c6 dang:

Vo=100 - (KD - B), % (6)

Trong do: K, B 1a nhitng hé s6 xac dinh bang

thuwc nghiém.

HE SO XUC QUI CHUAN CUA MAY XUC TAY GAU
>><< 1
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x  Kx (E12,5) ® Kx (E4,6) —— Linear (Kx (E4)) = Linear (Kx (E12,5))
Linear (Kx (E4,6)) —— Linear (Kx (E6)) —— Linear (Kx (EB)) Linear (Kx (E10))

Hinh 1. Pwdong thang mé td sw phu thudc gén diing ctia hé s6 xiic vao kich thwdc cuc trung binh ctia

dong dd véi cdc loai mdy xtic c6 dung tich gdu xiic khdc nhau.

Bdng 1. Sw phu thudc hé s6 géc cia cdc dwing thang Ky vao dung tich gdu xic.

E(m?) 4 46 6 8 10

12,5

Hé s6 gbc ctia Ky

-1,3184 -1,3125 -1,1492 -1,037 -0,9411

- 0,8894
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SU PHU THUOC HE SO GOC DUONG THANG Kx VAO DUNG TICH GAU XUC
.Q -0.8 T T T T T T T T T
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E:
=
0.9 - L4
¢
_1 .
L 4
_11 .
y = 0.6335x - 2.3267
. R? = 0.9746
_12 .
1.3 - .
1.4
E)1/3, (m
& dKx/dDtb BV3, (m)

Hinh 2. Quy Iudt phu thudc ctia hé s6 géc ciia ho cdc dwdong thang Ky vao dung tich gdu xiic.

C (d/m3) PO THIHAM TUONG QUAN GIJAC VA Ds
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Hinh 3. Dang phu thudc ctia chi phi téng vao kich thwéc trung binh ctia cuc dd sau né vdi diéu kién
thuc t¢ mé Péo Nai.
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4. Xac dinh MPPV dit da hop ly bang né min
cho mo Peo Nai

Thay cac dai lwong: Ky, Vo tir cic biéu thirc (4),
(5), (6) vao biéu thirc (2), (3) ta c6 ham tdng quat
téng chi phi phu thudc vao kich thwéc cuc trung
binh( Dy):
- béi véi may xtc tay gau:
c_A+B, (C+F)D2+D+G

Dtb :
06335E 3 — 23267 |D,, +1
( J ° (7)

D \%
+1[100-(KD,, —-B)]|1-| —* +E, +H
4D,

AN Yl 7 7 7 Y
- béi véi may xtc thay lwe gau nguoc:

Viéc tinh toan mtrc d6 dap vo hop ly hoan
toan c6 thé thwc hién nhé viéc mé phong toan bo
két qua nghién ctu trén chwong trinh may tinh
theo so d6 khoi. D€ thuc hién viéc 14p so d6 khoi
va giai bai todn trén, cin xac dinh cac dai lwong c6
lién quan trong ham téng quat véi diéu kién thuc
té mo than Péo Nai.

Két qua chay chwong trinh cho tit ca cac
trwong hop nghién ciru, déu cho biéu d6 sw phu
thudc cia chi phi tong vao mirc d6 dap vo dat da
c6 dang chung nhw Hinh 3.

Phan tich do thi chi ra rang khi thay d6i batky
mot yéu td dia chatky thuat, kinh té, thi tri s6 kich
thuwée cuc dap vor téi wu cling thay doi theo.

Tir két qua tinh toan cho diéu kién dat da,
thudc no, thiét bi khoan, xic, van tai dang stir dung

2

c=At8, €+ 1F)D“‘ +D+6 & mo beo Nai tac gia da lwa chon dwgc MPDV hop

® (o BBIE® — 2,3136JDm +1 ly, phtt hop ( Bang 2).

D, )? (®) 5.Kétlua
+1[100 - (KD,, — B)] 1—(4[;'3] LE, +H -Retluan
® Tlr két qua tinh todn Duw & cic ma cho thiy:
a PO THIQUAN HE GIUA G, VA dy,

[FO00n

G0N0
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— EKG-4.6&5 va CAT-T73E

— EKG-4.6&35 va Belaz 7548

—— PC-12505P-7 va CAT-T73E

—— PC-1250SP-7 va belaz 754§
PC-1250 va CAT-773E
PC-1250 va belaz 7548

— CAT365va PCT50 va CAT-T73E
CAT365 va PCT50 va Belaz 7548

— EKG-4.6&5 vaVOLVO A40D

—— EKG-4.6&35 va Belaz 7522

—— PC-12508P-7 va VOLWV O A40D
PC-1250SP-7 va belaz 7522
PC-1250 vaVOLVO A40D

—— PC-1250 va Belaz 7522

— CAT365va PC7530 vaVOLVO A40D
CAT365 va PCT50 va belaz 7522

Hinh 4. Xdc dinh MDDV hop ly va dong bj thiét bi hop Iy cho mé Peéo Nai.
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Bdng 2. Két qud tinh todn MPDV hop Iy cho cng ty than Déo Nai.

429

dwn (m) tuy theo nhém

x . 3 o £ am ar
Tl;%oc May xiic Oto di d4t da Ctmin (d/m3) tuy theo nhom dat da
11 I11 IV |V I I11 IV \Y%
Bellaz 7522 | 250 [ 0,34 | 0,36 | 0,38 | 0,43 | 15386 | 17590 | 21276 | 26103
” 230 10,34 | 0,37 |0,38]| 0,44 | 15451 | 17750 | 21654 | 26939
Bellaz 7548 | 250 [ 0,33 | 0,35 | 0,38 | 0,42 | 16298 | 18538 | 22267 | 27193
EKG 4,6 +5 ” 230 10,33 | 0,36 |0,38| 0,43 | 16365 | 18703 | 22653 | 28044
(4,6-5m3) CAT 773E 250 10,31 0,33 |0,36| 0,46 | 19217 | 21567 | 25427 | 28978
” 230031 0,33 |0,36| 0,41 | 19287 | 21739 | 25831 | 31515
VOLVOA40E | 250 {0,31| 0,34 | 0,36 | 0,47 | 20211 | 22559 | 26409 | 30032
" 230 /0,31| 0,34 | 0,37 - 20280 | 22727 | 26806 -
Bellaz 7522 | 250 | 0,4 | 0,42 | 0,44 15453 | 17344 | 20583 -
” 230 - 0,42 | 0,44 0,51 - 17484 | 20917 | 25680
Bellaz 7548 | 250 (0,39 | 0,41 | 0,43 | 0,49 | 16294 | 18212 | 21477 | 25897
ANFO PC1250SP7 ” 230039 0,41 | 044|050 | 16352 | 18356 | 21818 | 26645
(6,7m3) CAT 773E 250 10,37 | 0,39 | 0,41 - 19028 | 21033 | 24383 -
” 230 |0,37| 0,39 | 0,42 | 0,47 | 19090 | 21184 | 24736 | 29753
VOLVOA40E | 250 (0,37 | 04 (042 - 20095 | 22107 | 25465 -
" 230038 04 |0,43]0,49 | 20155 | 22254 | 25814 | 30796
Bellaz 7522 | 250 |0,36| 0,38 |0,41| 0,45 | 15875 | 17850 | 21175 | 25807
” 23010,36| 0,39 |041| 0,46 | 15938 | 18003 | 21535 | 26606
Bellaz 7548 | 250 [ 0,35| 0,37 | 0,40 | 0,44 | 16770 | 18780 | 22141 | 26851
PC 1250 ” 2300,35| 0,38 |0,40| 0,45 | 16833 | 18936 | 22509 | 27661
(5,2m3) CAT 773E 250 10,32 | 0,35 |0,38| 0,43 | 19652 | 21768 | 25245 | 30171
” 2300,33| 0,35 |0,38]| 0,44 | 19719 | 21933 | 25629 | 31018
VOLVOA40E | 250 [ 0,33 | 0,36 |0,39| 0,44 | 20658 | 22775 | 26248 | 31110
” 230 - 0,36 0,39 0,44 - 22936 | 26624 | 31962
Bellaz 7522 | 250 [ 0,38 | 0,41 | 0,44 | 0,49 | 17583 | 20657 | 25845 | 32645
” 230039 0,41 |045|0,49 | 17663 | 20853 | 26318 | 33702
Bellaz 7548 | 250 - 0,40 |[0,43| 0,48 - 21683 | 26936 | 33869
EKG 4,6 + 5 ” 230 10,38| 0,40 | 0,44 | 0,48 | 18640 | 21883 | 27419 | 34944
(4,6-5m3) CAT 773E 250 0,35| 0,38 |0,41| 0,46 | 21644 | 24918 | 30361 | 37650
” 2300,35| 0,38 |0,41| 0,46 | 21730 | 25130 | 30864 | 38778
VOLVOA40E | 250 [ 0,36 | 0,38 | 0,42 | 0,46 | 22572 | 25829 | 31239 | 38428
" 230 10,37| 0,39 |0,42| 0,47 | 22656 | 26036 | 31733 | 39536
Bellaz 7522 | 250 | 0,45 | 0,49 | 0,51 17355 | 19991 | 24558 -
” 230 1045| 0,49 |0,52|0,58 | 17426 | 20163 | 24974 | 31539
Bellaz 7548 | 250 | 0,44 | 0,47 | 0,50 | 0,56 | 18236 | 20908 | 25517 | 31655
NT-13| PC1250SP7 ” 230|044 | 0,47 | 051|057 | 18309 | 21083 | 25936 | 32587
EE-31 (6,7m3) CAT 773E 250 | 0,42 | 0,45 |0,49| 0,54 | 21082 | 23866 | 28594 | 34964
” 230 |0,42| 0,45 |0,49| 0,55 | 21158 | 24047 | 29029 | 35928
VOLVOA40E | 250 0,45 | 0,49 0,55 - 24885 | 29607 | 35928
" 230 10,43 | 0,46 |0,50| 0,56 | 22178 | 25064 | 30036 | 36880
Bellaz 7522 | 250 | 0,41 | 0,44 | 0,46 | 0,52 | 17980 | 20759 | 25501 | 32011
” 2301041 0,44 | 0,470,552 | 18057 | 20946 | 25592 | 33014
Bellaz 7548 | 250 | 0,40 | 0,43 |0,45| 0,51 | 18925 | 21751 | 26549 | 33160
PC 1250 ” 230|040 | 0,43 | 0,46 | 0,52 | 19004 | 21942 | 27005 | 34178
(5,2m3) CAT 773E 250 /10,38 | 0,41 | 0,44 | 0,48 | 21947 | 24912 | 29870 | 36773
” 2301(0,38| 0,41 | 0,44 | 0,49 | 22029 | 25110 | 30348 | 37829
VOLVOA40E | 250 { 0,38 | 0,42 | 0,44 | 0,49 | 22848 | 25850 | 30785 | 37615
” 230 - - 0,44 | 0,50 - 26045 | 31255 | 38655
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- Véiloai 6 to ¢6 tai trong 16m va dat tién, ting
cwong MPDV (giam kich thwére cuc trung binh) thi
s€ ¢6 loi; cw ly van tai tang thi phai tang Dy va
nguworc lai, cy ly van tai gidm phai giam Dy, méi hop
Iy.

- Khi stt dung loai thuéc né dat tién cin giam
cwong do dap vo (De tang) va nguoc lai véi thude
no ré tién thi tang cwong dé dap v (D gidm) maéi
hop ly.

- Khi st dung thudc nd dat tién, dé gidm chi
phi khai thac, cin két hgp vdi may xic c6 dung tich
gaulomn, cwly van tai 1om; con khi str dung thudc nd
ré tién can két hop véi may xdc cé dung tich giu
nho hon, ddng thoi két hop vdi 6 to dat tién va cw
ly van tai ngan.

Tl két qua tinh toan ciling chi ra stt dung dong
b6 thiét bi nao c6 loi nhit (Hinh 4):

- V&i mo béo Nai str dung dong bd may xic PC
1250 SP7 véi cac loai 6 t0 c6 loi hon so véi may
xtc EKG 4,6 - 5 va PC 1250, trong d6 phdi hop véi
0 t0 Bellaz 7548, 7522 c6 lgi hon. Mu6n giam gia
thanh khi dung 6 t6 CAT 773 E, VolVo 40 can tang
cwong MDDV nham gidm thai gian cho doi chat tai
& may xuc, thue hién tot viéc chay xe, ting hé s6 st
dung thoi gian.
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ABSTRACT

Determination of suitable rock fragmentation by blasting for the
practical condition of Deo Nai open pit coal mine

Quyen Van Le, Hai Thi Le
Faculty of Mining, Hanoi University of Mining and Geology, Vietnam

In Deo Nai surface coal mine, beside many old mining equipment working quite effectively, most
of the new equipment have different characteristics and therefore the influence of fragment size
distribution on effectiveness of loading, hauling equipment is difference, but this problem is not
mentioned aboutin the calculation of blasting parameters. Until now, there has not been any research
on the determination of suitable fragmentation for Deo Nai surface coal mine in a comprehensive,
scientific basis and the natural, technical and technological conditions. Therefore, this paper focuses
on the necessary and meaningful problem for practical conditions of the mine. The research is
approached by analytical and statistical methods combined with computer program, and the least
squared method. The result obtained are: the establishment of loading factor depending on rock
fragmentation for some modern loading equipment, the law of dependence of fracture on
fragmentation determining the suitable fragmentation to ensure the minimal operation cost for the
natural, technical - technological conditions of Deo Nai surface coal mine, and from this result, the
suitable specific charge and blasting parameters for the mine are determined.





