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1. Mé& dau

Panh gia kich thwéc c& hat caa dong da no
min la mot trong nhitng nhiém vu cé y nghia quan
trong trong viéc diéu chinh cac thiét ké nd phu
hop véi muc dich dit da no ra cé kich c& hop ly,
phu hop véi thong s6 ki thuat cha cac thiét bi xic
bdc, tao diéu kién thuin loi dé t6 chirc diéu phoi
san xuit tai mé dwogc linh hoat nhip nhang, cac
thiét bi khai thac hoat dong an toan, hiéu qua, dat
nang suit cao. Hién nay, kj sw mo & cdc mé than
16 thién néi chung va mé than Cao Son ndi riéng
gdp nhiéu kh6 khan trong viéc xac dinh thanh
phan c& hat cla cac déng da nd, thwong chi danh
gid mot cach so bo thong qua quan sat tric quan

“Tdc gid lién hé
E - mail: dinhminhcuong94@gmail.com

va mang tinh dinh tinh. Do dé, sw anh hwéng cta
thanh phan c& hat d6ng da n6 min dén hiéu qua
cOng tac xic boc thuwong dwoc danh gia mang tinh
chi quan, s6 liéu khong chinh xac, mirc d tin ciy
thép,...gay khé khan trong viéc t6 chirc diéu hanh
san xudt tai mo, tang chi phi khai thac va hiéu qua
kinh té khong cao. Chinh vi viy, viéc khao sat sw
anh hwdng ctia thanh phan c& hat d6ng da n6é min
dén hiéu qua cong tac xuic béc tai mo than Cao Son
c6 y nghia cap thiét, mang tinh khoa hoc va thuc
tién cao.

2. Co’ sé ly thuyét danh gia

Cac két qua cta cac cong trinh nghién ctiru vé
cong tac ma trong va ngoai nwéc (Lé Cong Cwong
va nnk.,, 2018) ciing nhw trong thuc té san xuit,
déu khang dinh sy anh hwdng ré rang cia kich
thuwée co hat d6ng da nd dén hiéu qua cac khau
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cong nghé tiép theo nhw xtic boc, van tai. DE danh
gia sw dnh hwdng d6, cin dwa trén co s& mdi quan
hé gitra kich thwéc cé hat déng da vai thoi gian
chu Ky xtic, ndng sudt cda thiét bi may xuc.

Thoi gian chu ky xtc dwgce tinh theo biéu thire
gan dung cua N.LRépin nhw cong thirc (1) (Nhir
Van Bach vannk, 2015; H6 Sy Giao va nnk., 2009)):
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Trong do:

Dy - Kich thuwére cd hat trung binh dong da no,
m; E - Dung tich gau xdc, m3; t,¢ - Thoi gian quay
d& cia may xug, s.

Tr cong thirc (1), ta xac dinh dwoc moi lién hé
gitra thoi gian chu ky xuc va kich thwéc ¢ hat cta
déng da la mét ham s6 bac 2 (Puong cong
Parabol).

Pitcichésdia==->1;b=(
tga) > 1.

Thay a, b vao (1), ta c6: te = axD?u+b

Tl biéu d6 moi quan hé gitra thoi gian chu ky
xuc va kich thwéc ¢& hat (Hinh 1), nhin thay: Khi
kich thwéc c& hat tang thi thoi gian chu ky xic
cling tang theo.
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Kich thudc ¢o hat, m

Hinh 1. M6i quan hé gitka thoi gian chu ky xiic
va kich thwéc co hat.
Nang suat ctia may xuc dwoc xac dinh theo
cong thirc (2) (Nhir Van Bach va nnk.,, 2015; H6 Sy
Giao va nnk.,, 2009):

3600.EK, K, 7, T

Qcax =
tck

X, m3/ca (2)

Trong dé: E - Dung tich giu may xuc, m3; K -
Hé s6 x1c; K. - Hé s6 cong nghé, ké t&i hao phi thoi
gian cong nghé bat budc; n, - Hé s6 st dung thoi

gian ca; Tx- Thoi gian 1 ca may xuc, gio; ta - Thoi
gian chu ky xuc, s.

Theo cong thirc (2) thi ndng suit ciia may xuc
ty 1é nghich véi thoi gian chu ky xtc. Do do, khi
thoi gian chu ky xuc tang thi ndng suit xdc boc
giam va ngworc lai.

3. Phwong phap xac dinh kich thwdéc cé hat
ddng da n6é min

Trong thuc té, viéc xac dinh kich thwéc co hat
hay sw phan b6 c& hat cia dong da n6 min la mét
cong viéc rat khé khan nén thudng chi dung trong
cOng tac nghién ctru. Va trén thé gidi, da c6 mot sé
phwong phap dwoc dic két tir cac cong trinh
nghién ctru cuia cac nha khoa hoc trong va ngoai
nudc nhu: cac phwong phap du bao theo quy luat
bang ly thuyét, phwong phap do dém truc tiép,
gian tiép & cac dong da n6 min (do dém tirng cuc
da qua c&, phwong phap tuyén tinh, hinh hoc,
phan tich qua sang, phan tich c& hat théng qua do
trén anh chup). Chi tiét cia mot sé phwong phap
nhu sau:

- Phwrong phdp do dém tirng cuc dd qud cé
Tién hanh dém tirng cuc da qua c& ma phai
tién hanh n6 lan hai. Tir d6 c6 thé xac dinh dwoc
s6 cuc da qua cd trén mot métkhoi dat danod (Ny)
va ti 1 da qua co (V) (Nguyén binh Au va nnk,
1996; Lé Vin Quyén, 2009):
Nge = —

qc Vqc

cuc/m3 (3)

qc

nv.
V. = %.100,% 4)

Trong d6: n - 1a s6 cuc da qua c& dém dwoc
trong déng da; V - 1a thé tich d4t da pha ra béi bai
nod, m3; V4 - la thé tich trung binh ctia 1 hon da
qua c&, m3/cuc.

Phwong phap nay c¢6 wu diém la danh gia
nhanh, dé lam, tiét kiém chi phi, thoi gian. Tuy
nhién, khéng danh gia dwoc toan dién dong da né
min.

- Phwong phdp tuyén tinh (do theo dwdng)

Tién hanh do hangloat tuyén trén déng da no.
O’ mdi tuyén, dung day cing ngang tir dinh dén
chan déng da. S6 lwgng tuyén do cang nhiéu thi do
chinh x4c cang cao. Trén modi tuyén do xac dinh
duoc tdng chiéu dai cac cuc d4 qua cd ma day cat
qua va chiéu dai tuyén dé. Ti 1é phan tram da qua
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co phat sinh xac dinh theo cong thirc (Nguyén
Pinh Au va nnk., 1996; Lé Van Quyén, 2009):

Vv, = s 100,% (5)
qc L ’ !
t

Trong do6: Lq - tdng chiéu dai cic cuc da qua
c& trén cac tuyén do, m; L; - tong chiéu dai cac
tuyén do, m.

Phwong phdp nay c6 wu diém la danh gia
nhanh chéng, tiét kiém chi phi. Tuy nhién d6 chinh
xac khoéng cao do cach phan bd tuyén .

- Phwrong phdp hinh hoc (do theo dién tich)

Khac véi phwong phap tuyén tinh & chd 1a
phwong phap nay do theo dién tich. Dung lwéi 6
vubng dat trén dién tich dat da nd ra, dém s6 6
vudng do da qua c& chiém so vi dién tich cta lwdi.
Ti 1é d4 qua c& c6 thé tinh nhw sau (Nguyén Dinh
Au vannk, 1996; Lé Van Quyén, 2009):

Sqe
Voe =5, 100,% (6)

Trong do: S, - tong dién tich cac cuc da qua
c& trong dién tich do, m2; S4 - tong dién tich cac
giai do, m2.

Twong tw, do dién tich cac loai c& hat trén bé
mat déng da nd ra dé tinh ti 1é mdi loai, tir d6 xac
dinh dworc kich thwée cuc trung binh (d;p).

Phuwong phap nay c6 wu diém la do chinh xac
dworc cai thién hon so véi phwong phap tuyén tinh
va do dém cuc da qua c&. Tuy nhién, nhwoc diém
cda phwong phap nay la do dac theo dién tich rat
phirc tap, khé khan va tén nhiéu cong strc.

- Phwrong phdp phan tich qua sang

Ly xac sudt tlr trong déng da nd mot khoi
lwong nhat dinh, tién hanh sang phan loai. Kich
thudée cuc trung binh cia dong da no ra xac dinh
theo cong thirc sau (Nguyén Pinh Au va nnk,
1996; L& Vin Quyén, 2009):

Yvidi (7)

Trong do: y; - ti 1é c& hat thir i, %; d; - kich
thwéc trung binh cda c& hat thit i, mm;

Phwong phap nay c¢6 wu diém la danh gia
twong ddi chinh xac ty 1é cacloai cd hat. Tuy nhién,
phwong phap nay c6 nhwoc diém la tén kém chi
phi dau tw thiét bi va mat nhiéu thoi gian.

- Phwong phdp ddnh gid théng qua dién tich bé mdt
mdi dwoc tao thanh Sy

Dién tich bé mdt méi dworc tao thanh Sy duwoc
xac dinh theo cong thirc (Nguyén Dinh Au va nnk,,
1996; Lé Van Quyén, 2009) sau:

6 M;
SH:; ?:1d_i—5;m2 ©))

Trong dé: p - mat do dat da, T/ms3; M; - khoi
lwong clia moi loai c¢& hat, t; S - dién tich bé mat
khéi da trwede khi nd, m2; n - s6 lwong cac loai c&
hat; d;- kich thwéc trung binh ctia méi loai c& hat,
m.

Tuy nhién, danh gia theo phwong phap nay
rat khé khan, phirc tap bdi vi rat kho xac dinh
dwoc bé mat dwoc tao ra bén trong véi loai hat
nho, cling nhw dung lwgng tao thanh bé mat méi
déi véi cd hat qua nhé va cuc qua co.

- Phwong phdp phan tich thong qua chup dnh

Tién hanh chup anh bé mit dong da sau khi
no6 min (Sanchidrian, Segarra etal. 2006, Sereshki,
Hoseini et al. 2016). Mirc do tin cdy tuy theo s6
lwong anh, va mdi anh can c6 vat chuan (c6 thé
qua bong hodc dia tron).

St dung phan mém tin hoc chuyén dung
(Autocad) xac dinh dwoc nhanh chéng ti 1€ cac loai
c& hat, thong qua viéc do vé tinh toan truc tiép
trén anh dya trén co s& ly thuyét cta cac phwong
phap tuyén tinh, hinh hoc, dinh lwong. Ttr d6 xac
dinh dwoc kich thwéc cuc trung binh ctia dong da
sau nd min.

Tuy nhién, trong s cac phwong phap trén thi
phwong phap xac dinh c6 hiéu qua va tinh kha thi
dwoc 4p dung nhiéu nhéit la: phan tich c& hat
thong qua do trén anh chup.

Cac buéc thuwe hién nhw Hinh 2.

4. Panh gia sw anh hwéng caa kich thwéc cor
hat dong da dén hiéu qua xiic béc tai mé than
Cao Son

4.1. Xdc dinh kich thwé-c cé hat ctia méi dong dd
né min

DE danh gia sy anh hwdng cda kich thwéc co
hat dong da dén hiéu qua xtc boc tai mo than Cao
Son, tac gia da tién hanh coéng tac khao sat danh
gia thuc nghiém hai déng da sau n6 min tai
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khu vyc Nam Cao Son va trung tdm Cao Son.
Thong tin vé cic dong da nd min khao sat dwgc thé
hién trong Bang 1.

Chup anh bé m3t déng d4 sau khi nd min, va trén
anh ¢4 vat 1am chuin (qué béng hay dia tron)
Str dung phan mém tin hoc
Autocad dé do vé dong dé trén anh
Xac dinh kich thwde ¢& hat tir cdc anh
chup, thong qua quy doi tir di¢n tich
vé dudng kinh cye da. Sau do, phén
tich va xir Iy 56 ligu.

Hinh 2. So d6 xdc dinh kich thwéc cé hat theo
phwong phdp phdn tich c& hat théng qua do trén

dnh chup.
Bdng 1. Théng tin vé cdc déng dd né min khdo sdt.
7 POPB AR | \r e khai thac | MO MY | Loai 6t
nd min xdc
Khu Nam )
11 Cag som [F230m=+215m oo g lcAT777D
A = 3 = ;
2 Khu tam ~70m = -55m E=8m3 [gq=96 tan
Cao Son

Viéc xac dinh kich thwérc cé hat cia tirng dong
d4 n6 min, thwc hién cac budc nhw so d6 trong
Hinh 2.

- Chup mdt s6 birc anh bé mat dong da né &
khu Nam Cao Son (Hinh 3) va trung tam Cao Son
(Hinh 4) tai cac vi tri khac nhau véi vat chuan la
qua bdéng c6 dwdng kinh 0,18m.

- Str dung phan mém tin hoc Autocad dé do
xac dinh kich thwérce c& hat tir cac anh chup, thong
qua quy doi tir dién tich vé dwong kinh cuc da
(Hinh 5, Hinh 6).

- Két qua do vé&, phan tich xac dinh thanh phan
c& hat cta tirng dong da n6 min dwoc thé hién &
Bang 2.

Tlr bang két qua phéan tich thanh phan c& hat
clia cdc dong da né min (Bang 2), tic gia tién hanh
xay dung biéu d6 thé hién sy phan b6 thanh phan
c& hat cia cac dong da khu Nam Cao Son (Hinh 7)
va trung tdm Cao Son (Hinh 8).

Két qua biéu dién sy phan bé thanh phan c&
hat cia d6ng da né min dwgc khao sat cho thay:

- B6i v6i déng da n6 min & khu vec Nam Cao
Son:

h 4. Anh chup bé mdt déng dd né min khu
vwec Trung tdm Cao Son.

tam Cao Son.
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+ Kich thwéc ¢ hat 1ém nhat ctia dong da la:
dmax = 1,29m. Ty 1& thanh phan c& hat c6 kich
thwéelén d = 0,8+1,4m chiém 5,67%.

+ Kich thwérc ¢ hat trung binh 1a 0,2m. Ty 1é
thanh phan c& hat c6 dwong kinh >0,2m la
46,33%.

100 -
90
80 -
70
60
50
40 -
30
20 -
10 -

Ty 1¢ % co hat

= t T t i t i T T T t t 1
01 02 03 04 05 06 07 0.8 09 1 1.1 1.2 13 14

Kich thweéc cé hat, m
Hinh 7, Biéu do phdn bé thanh phdn c& hat clia
dong dd né khu Nam Cao Son.

100
90
80
70 -
60
50 +
40 -
30 |
20 |
10 |
0 | ‘ :
0.1 0.2 0.3 0.4 0.5
Kich thiede cd hat, m

Hinh 8. Biéu do phdn b thanh phdn cé hat cia
ding dindhu sopg 9 G

Ty 1é % cd hat

- B6i vii dong da n6 min & khu vyee trung tim
Cao Son:

+ Kich thuéc c& hat cia déng da s6 2 phan bo
trén bé mat twong doi dong déu. Kich thwéc cé hat
16m nhat 1a: dimex = 0,48 m.

+ Kich thwérc c& hat trung binh 1a 0,13m. Ty 1é
thanh phan c& hat c6 dwong kinh >0,13m dao
dong la 40%.

Nhw viy, dong da n6 min & khu Nam Cao Son
c6 kich thwée co hat trung binh va c& hat 1ém nhit
déu 16n hon so véi dong da khu trung tim Cao
Son. Pong thoi, sw phan bé c¢& hat trén bé mat
d6ng d4 & khu Nam Cao Son khong dong déu bang
so v&i déng da & khu trung tAm Cao Son. Nguyén
nhan chu yéu 1a do diéu kién dia chat, tinh chat dat
d4 tai mbi khu vuc khac nhau. P4t da tai khu vuc
Nam Cao Son c6 mirc dd nirt né manh, d6 kién cé f
= 13+14 thudc loai clirng, rat cirng va khé nd.

4.2. Khdo sdat mdéi lién hé giira kich thwéc cé hat
va thoii gian chu ky xiic

DE kiém nghiém lai co s& ly thuyét vé méi
lién hé giira kich thwéc c& hat va thoi gian chu ky
xuc, tac gia tién hanh khao sat thuwc nghiém anh
hwdng cla c& hat @@ né min dén nang suit xic bdc,
van tai doi véi hai déng da nd min da lwa chon dé
nghién ctru tai khu viee Nam Cao Son va trung tam
Cao Son ctia m4.

A% thanh phdn c& hat ctia cdc déng dd né min.

IflCh thuéc TX 1€% | Tylé % c\c”r hat Ifich thudc T§/18 % c&v hat Ty lé % cfr hat
¢ hat (mm) co hat cdng don cd hat (mm) i : cdng don
Pdng da né khu Nam Cao Son Pdong da nd khu trung tAm Cao Son
0+10 15,33% 15,33% 0-+10 38,00% 38,00%
10 + 20 38,33% 53,67% 10 = 20 45,33% 83,33%
20+ 30 20,33% 74,00% 20+ 30 12,67% 96,00%
30-=+40 8,00% 82,00% 30-=+40 2,67% 98,67%
40 + 50 4,00% 86,00% 40 =50 1,33% 100,00%
50 =+ 60 3,67% 89,67% 50 =+ 60 - -
60+ 70 2,33% 92,00% 60 + 70 - -
70 = 80 2,33% 94,33% 70 = 80 - -
80 + 90 3,67% 98,00% 80 <90 - -
90 = 100 0,67% 98,67% 90 + 100 - -
100+ 120 1,00% 99,67% 100+ 120 - -
120 =+ 140 0,33% 100,00% 120 = 140 - -
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Pham vi khdo sat thuc nghiém la theo doj,
khdo sat cac thong so: thoi gian xtic day gau, thoi
gian quay d& ctia may xdc, thoi gian chu ky xdc, s6
lwong giu xic, thoi gian xic day mot xe 6 t0. Két
qua theo dai thoi gian & cac dong da n6 min dwoc
thé hién trong Bang 3 va Bang 4.

Biéu do biéu dién mai lién hé giira kich thwdc
c& hat trung binh, kich thwéc c& hat 1én nhat va
thoi gian chu ky xtc doi véi tirng dong da né min
theo doi, khao sat dwoc thé hién & Hinh 9, Hinh 10.

39

Tlr két qua theo doi thoi gian va cac biéu do
thé hién moi lién hé gitra kich thwéc cd hat voi
thoi gian chu ky xtc cta tirng déng da no dwoc
khdo sat, nhan thdy: Thoi gian chu ky xuc, kich
thudc c& hat trung binh, kich thwéc c& hat 16n
nhat clia déng da né min & khu virc Nam Cao Son
déu 16n hon so véi dong da né min & khu vuc
trung tam.

Bdng 3. Két quad thoi gian theo d6i tai dong dd né min khu viee Nam Cao Son.

T Th\(‘yi gianxic | Thoigian |Thoi gian| Thoi gian chu |S6 giu xtic ddy| Cohat Tb | C& hatlén
day giu (s) quay (s) do (s) ky xuc (s) 1 xe (giu) (m) nhit (m)
1 11,31 15,83 5,66 32,8
2 11,03 16,71 5,86 33,6
3 12,31 17,49 5,26 35,06
4 12,72 18,5 6,18 37,4 "
5 14,23 1841 7,21 39,85 8 gau 02 129
6 16,12 18,81 8,14 43,07
7 16,68 21,57 8,82 47,07
8 20,18 25,08 10,11 55,37
Bdng 4: Két qud thoi gian theo doi tai déng dd né min khu vwc Trung tdm Cao Son.
T Th\(‘yi gian xic | Thoigian |Thoigian| Thoi gian chu |S6 giu xtic day| Céhat Tb | C& hatlén
day gau (s) quay (s) do (s) ky xudc (s) 1 xe (giu) (m) nhit (m)
1 10,81 15,57 4,82 31,2
2 10,86 15,69 4,82 31,37
3 10,44 15,93 5,66 32,03 w
4 11,26 17,04 4,88 33,18 > gau 013 048
5 11,07 18,6 544 35,11
6 10,52 19,8 6,71 37,03
60 40
‘ 39
§ 50 ‘;‘ o |
= = 37
ey 40 2 %
3 3 £
9 L5
5 20 L
on 5
- o
10 e
31
0 0.2 0.4 0.6 0.8 0 0.1 0.2 0.3 0.4 0.5
Kich thiedc co hat, m Kich thieée ¢ hat, m

Hinh 9. Méi lién hé gitra kich thwéc cé hat véi thei - Hinh 10. M6i lién hé gitra kich thuéce ¢ hat véi thoi

gian chu ky xiic déng dd khu Nam Cao Son.

gian chu ky xtic déng dd khu trung tdm Cao Son.
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Nhw viy, c6 thé rut ra két ludn vé sy anh
hwdng cia kich thwére cd hat trong dong da né min
dén hiéu qua cong tac xic bdc tai mé than Cao Son
1a: Khi kich thuéc c& hat tang thi thoi gian chu ky
xtc ciing tang theo, dan t&i ndng suit xtic boc gidm
va nguorc lai.

5. Kétluian

St dung phwong phap phan tich c& hat thong
qua do trén dnh chup dé xac dinh kich thwéc va sw
phan bo thanh phan c& hat cia dong da nd min tai
mo co tinh kha thi va cho hiéu qua cao. Tir két qua
phén tich, danh gia c& hat c6 thé giiup cho cac ky
sw dé dang diéu chinh thiét k& né min sao cho dat
két qua t6i wu va can bang chi phi san xuit, ning
cao hiéu qua kinh té. Két qua danh gia cho thiy
anh hwdng cta kich thwdc c& hat dén nang xuit
xuc boc, van tai tai mé. Mot yéu to ciling can xem
xét 1a ty 1é c& hat da n6 min loai nho tai mé 16m,
diéu nay lién quan dén viéc dap vé qua mirc khong
can thiét, 1am tang chi phi khoan n6 min tai mo6. M6
nén xem xét diéu chinh thiét ké n6 dé diéu chinh
kich thwéc c& hat hop ly, hwéng dén chi phi khai
thac mo tdng cdng nho nhit.

Bén canh d6, méi lién hé gitra kich thwéc co
hat trung binh va thoi gian chu ky xtc cé thé biéu
dién dwéi dang ham s6 bac hai (dwong cong
Parabol). Khi kich thwéc c& hat tang thi thoi gian
chu ky xtic cia may xtc ciing ting theo, dan téi
nang sudt thiét bi xiic béc gidm va nguorc lai.

Loi cam on

Tac gia xin glri 1o cAm on chan thanh téi Cong
ty C6 phan than Cao Son, dic biét 1a cac can bd
phong ky thuit cong ty, da tao diéu kién cho ching

t6i thu thap s6 liéu, khao sat thyc nghiém tai khai
truwdng va da ho tro nhiét tinh trong qua

trinh thyc hién hién nghién ctru nay.
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ABSTRACT

Evaluating the impact of fragment sizes in the muckpile on shovel
loading efficiency of at Cao Son Coal Mine

Cuong Minh Dinh 1, Hoa Van Pham 2

1 Mine Geology and Construction Consultant,. JSC, Vietham
2 Faculty of Mining, Hanoi University of Minning and Geology, Vietnam

Currently, Cao Son surface coal mine is mining deeper, the volume of waste rock which needs to be
broken by blasting, and also the volume of loading and hauling is increasing. In order to ensure the mining
capacity and improve production efficiency, the paper presents the research results, the empirical
surveys, and assessing results of the influence of fragment size distribution in the muckpile on the
effectiveness of shovel loading at Cao Son surface coal mine. Through the evaluation results, one can
adjust the blasting designs to achieve the most optimal results, adequate fragment sizes in accordance
with technical parameters of shovels and other mining equipments at mine sites, contributing to the
improvement of economic efficiency for the company, in particular and the development of our coal
industry, in general.



