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TOM TAT

Bai béo trinh bay qua trinh nghién ctru lira chon phuong phdp va céc théng sé khoan né min hop ly
cho cac mad than 16 thién vang Quéng Ninh cda TKV, va két qua né min thir nghiém trén md than Cao
Son. Két qua nghién ctru va thir nghiém cho thay, méc du chi tiéu thubc né tang ter 7,5+21,1 % so voi
dinh mdrc hién hanh tuy theo timg loai dung tich gau cla may xuc va tinh chét co ly cua dat da, nhung
nédng suét cta té hop xtc bdc van tai duoc cai thién ré rét, thoi gian chu ky xtc clia may xuc gidm trung
binh khoéng 19,74 %, ndng suét ctia may xuc tdng trung binh khodng 21,86 %; ndng suét cua 6 té ting
ttr 5+8,33 % so v&i dinh mirc; gidm khéi luong khoan né 1an 2. Két qua tinh toan trong diéu kién mé Cao
Son cho thay gia thanh boc dat da binh quén sé giam 542 dong/m?® khi ap dung céc théng s6 khoan n6 min
deé xuat.

Tor khéa: khoan né min, murc do dap v, thanh phén c& hat, chi tiéu thubc né, nbé min thir nghiém.

1. DAT VAN BE

Cong tac khoan nd min (KNM) la khau di dau
trong cac khau cdng nghé khai thac mé 16 thién.
Chét lwong da va gia thanh nd min c6 anh huéng
truc tiép téi nang suéat va gia thanh cta cac khau
coéng nghé xuc bbc, van tai, nghién (déi véi bang
tai) va hiéu qua ctia cong tac khai thac mé 16 thién.
Céng tac khoan nd min trén cac mé than 16 thién
vung Quang Ninh trong nhirng nam qua da thuwc
hién kha t&t nhung van con mot sé han ché nhét
dinh c6 anh hwdng t&i hiéu qua clha cong tac khai
thac md. Vi vay, dé gidm thiéu chi phi boc dat da,
gop phan nang cao hiéu qua khai thac cac mé than
16 thién vung Quang Ninh can phai nghién ciru lya
chon phwong phap va cac théng sé6 KNM hop ly.
2. D LIEU VA PHPONG PHAP NGHIEN CU'U
2.1. Mot vai danh gia hién trang cong tac khoan
n6é min trén cac mé than 16 thién ving Quang
Ninh [1]
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@ Hoi Khoa hoc va Cong nghé Mé Viét Nam
2.1.1. Céng tac khoan

Hién tai, d& khoan cac 16 khoan nd min pha da
lan 1, trén cac mé than 16 thién vang Quang Ninh
cua Tap doan Cong nghiép Than- Khoang san Viét
Nam (TKV) dang st dung chi yéu cac may khoan
xoay cau chay dién loai CBLLU-250 c6 dwéng kinh
16 khoan d = 250 mm. Cac may khoan nay da duoc
dau tw hang chuc ndm nay va hién nay déu cé chéat
Ilwgng loai C, trong dé c6 may dang & thoi ky thanh
ly. Trong nhitng nam gan day cac cong ty ciing da
dau tw mot s may khoan thiy luc co dwéng kinh
d = 230+250 mm dé bd sung ciing nhu thay thé
dan cac may khoan CBLLU-250.

2.2.2. Céng tdc né min

a. Chi tiéu thuéc nb

Chi tiéu thubc nd duwoc st dung v&i bang tinh
san theo do kién ¢ cla dat da va dung tich gau
xUc clia may xuc theo Quyét dinh s6 2048/QD-TKV
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ngay 08/12/2020 ciia TKV.

b. Céc théng sb khoan né min

T dinh mirc, cac cong ty xay duwng bang cac
thong s6 KNM chi yéu theo mang tam giac can véi
cac thong sb lam tron theo bodi sb cta 0,5; chiéu
sau khoan thém Ly cling lay theo bdi sb cia 0,5
theo chiéu cao tang h va chi tiéu thuéc nd cho tirng
loai may xuc c6 dung tich gau, dwéng kinh 16 khoan
doi véi cac loai dat da co do kién cb f khac nhau.

c. Vé phuong phép né min

Hién nay, cac mé than 16 thién ctia TKV déu da
ap dung phuwong phap né min vi sai. S& dung
mang kip vi sai phi dién (KVP-XL, KVP-TM, v.v...)
Ia chinh.

Nap thuéc né theo cAu tric lwong thudce lién tuc
ho&dc két hop, hang gitra nap thudc phan doan
bang phoi khoan véi lwong thudc doan trén cb dinh
50 kg dbi voi tAt ca cac 16 khoan, con cac hang
ngoai va hang trong cung nap thudc lién tuc.

d. Vé mirc do dap vo dat da

Két qua khao sat thanh phan c& hat (TPCH) dét
da né min tai cac mé néi chung va tai mé Cao Son néi
riéng cho thay:

- Chi tiéu thubc nd thuc t& & cac bai déu Ién hon
s0 véi dinh mtre clia TKV nhung c& hat d4t da sau né
min déu I6n hon so véi yéu cau;

- Mrc d6 dap v& (MPBV) dét da da phan thude
loai dap v& trung binh dén kém, ca biét co nhirng

khu viec MDDV d4t da thudc loai rat kém (dw = 0,70
m);

- D4t d4 qua c& phat sinh nhiéu tai cac bai nd
dat da co hé sbd dd kien cb f va hé sb nét né d,, 1on,
khu vuwc nhidu nwéc ngdm va céc bai nd cé chiéu
caotingh <10 m;

- M6t s6 bai min c6 TPCH rat khong déng déu,
ti 18 TPCH c6 duwong kinh den > 0,4 m chiém tu
44,69+72,66 %; dch > 0,6 m chiém tir 27,29+45 22
%; d&c biét den > 1 m chiém tir 3,77+25,08 % toan
bai. Diéu nay s& anh hwéng dén ning suét cla
ddng bé may xtc — 6 t6 va nhét [a déi vai hé théng
tram nghién — bang tai da. Kich thuwéc cuc da qua
c& lén dén 2,0+2,5 m, lam tang dang ké& khéi lwong
va chi phi khoan né min 1an 2.

2.2. Lwa chon phwong phap khoan 16 min

Can cr vao két qua nghién ctru cla cac nha
khoa hoc mé cuia Lién bang Nga: GS. TSKH. N. |A
Repln Vién si H. B. Menikov, Vién si V.V RJeVXkI

. va cac nha khoa hoc Thuy DPién [1] — [5]; dé&
phu hop voi didu kién tw nhién va tinh chéat co ly
cta dat da md, phwong huéng va cudng dd khai
thac cia cac mé, may xuc va 6 t6 da duwoc lwa
chon, diéu kién san trang, quy mé san lvong mé,
phwong phap khoan va dwdng kinh 16 khoan duoc
lwa chon dbi véi cac mé xem Bang 1.

Bang 1. Phwong phap khoan va dwéng kinh 16 khoan ctia cac mé than 16 thién

San lwong Phan loai dat da Chon may khoan

Tén mé dat boc, . .z Phuwong phap Loai may

tr.m%/n Kho khoan Kh6 no khoan d.mm khoan
CaoSon | 5055 Kho Kho | P3P dayix0ay | 535 30y | Thuyluc
cau xoay cau
Coc Sau- ) Trung binh | Trung binh + | Dap day; xoay ] Thuy lwc;
DPéo Nai 35+40 + kho khé cau 230+250 xoay cau
Bac Bang 40+45 Trung binh | Trung binh bap day; xoay 230+250 Thuy lyc,
Danh ’ cau ) Xoay cau

2.3. Lwa chon phwong phap né min

2.3.1. Loai thuéc né thich hop

Hién nay trén thé gidi co rat nhiéu loai thubc nb
khac nhau dwoc sir dung trong nganh mé 16 thién.
Tuy nhién, & Viét Nam chi c6 mét sé loai thuéc nb
dwoc st dung trong nganh mé do Téng Cong ty
Cong nghiép Hoa chat mé - Vlnacomln va do B6
Quéc phong san xuat nhw: Thuéc nd ANFO roi,
ANFO dong tdi, nhii twong roi, nhii twong qubc
phong, v.v... Cac loai thubc nd nay cé wu diém la gia
thanh ré, chat lwong tbt, khéng déc hai va phu hop
V@i diéu kién dia chat & Viét Nam.
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2.3.2. Phwong phdp né va phwong tién né

a. Phuong phap né: Phwong phap nd min hiéu
qua nhat hién nay la pé min vi sai va cling dang
dwoc st dung phd bién trén cac mé than 16 thién
vung Quang Ninh.

b. Phuong tién né: Hién nay trén cac mo th@n
16 thién ving Quang Ninh dang st dung phd bién
mang Kip vi sai phi dién la hop ly.
2.3.3. Lura chon két cau lwong thudc né (LTN)

a. So'd6 nap thubce lién tuc: Bwgc ap dung trong
trwong hop chiéu cao tang trung binh h = 15 m,
cac 16 khoan cé chiéu cao bua L, < 7+7,5 m tuy
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theo dwong kinh 16 khoan d. S dung thudc nd
ANFO thuong cho cac khu vie dat da khong co
nwdc ngam, thudc né ANFO thuwong két hop voi
thuéc né nhii twong chiu nuwéc dbi voi cac khu vuc
dat da cé nwdc ngdm. Céac 16 khoan dwoc bd tri
theo mang tam giac déu, nap thuéc lién tuc. Trong
céac 16 khoan str dung 02 mdi nd dé kich né lwong
thudc nd. Chi tiét xem Hinh 1.

b. Sor @5 nap thubc phan doan: Déi v&i cac khu
vuc dat da co do khdi va do kién cb 1én, dé nang
cao chat lwong dap v& dat da dong déu nhéat, can
gidm chiéu cao cot bua vé gia tri nhé nhét (khoang
20 lan tri s dwéong kinh 16 khoan). St dung bua
cat hoac khong khi co chiéu cao 1,5+3,5 m dé phan
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doan cot thube. So' d6 bo tri 16 khoan va loai thude
nd st dung cho dat da kho va dat da ngam nwoc
twong tw nhw trudng hop so dd khoan nd min ciu
tao cot thudc lién tuc (Hinh 2).

c. So dd nap thudc két hop lién tuc véi phan
doan: Pwoc &p dung khi chiéu cao ting h = 15 m,
céac 16 khoan c6 chiéu cao bua Ly = 7+7,5 m tuy
theo dwdng kinh 16 khoan d, nhat 1a cac hang 16
khoan phia trong; dé& dam bao chat lwong dap vé&
dat da déng déu nhat va gidm lvong da qua cé,
can nap thudc phan doan. Khi d6 cé thé hang 16
khoan phia ngoai nap thuéc lién tuc, con cac hang
16 khoan phia trong nap thuéc phan doan (Hinh 3).
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Hinh 1. So’ d6 khoan né min nap thuédc lién tuc
a - khu vyrc dat da khéng co nuwée ngam; b - khu vire dat da ngadm nuée
1 - thuéc né ANFO thuong; 2 - bua cat; 3 - mai né; 4 - day dién; 5 - kip né vi sai phi dién;
6 - thubc né nhii twong chiu nuéce; 7 - dat da ngdm nuoéc.
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Hinh 2. So’ d6 khoan né min nap thuéc phan doan
a- khu vuc dat dé khéng c6 nuéc ngédm; b- khu vire dat da ngdm nuée
1 - thuéc né ANFO thuong; 2 - bua cét; 3 - méi né; 4 - day dién; 5 - kip né vi sai phi dién;
6 - thubc né nhi tuong chiu nuéc; 7 - dat da ngdm nuée.
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Hinh 3. Sor d6 khoan né min nap thuéc két hop
) a-,khu vire dat da khéng co nwoc ngém;,b- khu vure dat da ngérrz nwoc
1 - thudc né ANFO thuong; 2 - bua cat; 3 - moi nd; 4 - day dién; 5 - kip n6 vi sai phi dién;

6 - thuéc né nhii twong chiu nwéc; 7 - dat da ngdm nuée.

2.4. Méi quan hé gitra chi phi tong hop cua cac
khau céng nghé v&i mirc d6 dap v& dat da bang
nd min

~ Chi phi cac khau cdng nghé chinh cua viéc boc
dat dé’ trén cac mo than |(:_5 thién bao gom: KNM,
xuc boc va van tai. Cac két qua nghién ctru khoa
hoc cling nhw thyc té san xué,t déu khang dinh
MBbDBV dat da cé anh hwdng dén cac khau cong
nghé.

MDDV dat da bang nb min dugc coi la hop ly
khi tong chi phi khoan no, xuc boc va van tai cho
mot m3 dat da la nho nhat:

C=C,+C,+C, —>mn

Trong dé: C- tbng chi phi clia cac khau coéng
nghé, d/m?; Cin, Cy, Cy - twong tng la chi phi khoan
nd, xtc bbc, van tai, d/m?2.

2.4.1. Xac dinh dwong kinh c& hat cho day
chuyén van tai bang 6 té don thuan

) Téng chi phi cac khau cong nghé khi van tai
bang 6 t6 don thuan 1 m® dat da ra bai thai co cung
do van tai L dwoc xac dinh theo cdng thirc:

C,=C+C +C +C,,dmd

Trong dé: Cx, Cn - twong tng la chi phi khoan
va chi phi nd, d/m3.

Két qua nghién ctru xac dinh dwgc dwong kinh
cG hat toi wu cho day chuyén van tai bang 6 t6 don
thuan dwoc xac dinh theo cac cong thirc sau [2]:

+ Doi v&i may xuc tay gau EKG:

d’ =0,094 7" 3E

tue

+ Dbi v&i may xuc tay TLGN:

d’ =0,0937"3E

tut
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Trong do: f - dd kién cb cua dat da; E — dung
tich gau xuc, m3.
2.4.2. Buong kinh c& hat cho diy chuyén véan
tai lién hop 6 té6-bang tai

Tf)ng chi phi cac khau céng nghé trong day
chuyén van tai lién hgp 6 t6 - bang tai dwgc xac
dinh theo cbng thirc:

C,=C,+C,+C.+C +C,+C,,,dm?3

Trong do: Cy - chi phi van tai 6 t6 tr gwong tang
tei tram nghién, d/m3; Ca- chi phi nghien dap, d/rrf‘;
Cyut - chi phi van tai bang bang tai tir tram nghién
toi bai thai, d/md.

Két qua nghién ctru xac dinh dwgc dudng kinh
c& hat cho day chuyén van tai lién hop 6 t6 — bang
tai duoc tinh theo cac cong thirc sau [2]:

+ Doi v&i may xuc tay gau EKG:
d’ =0,034/""E
+ Pbi v&i may xdc tay TLGN:
=0,0562 ' A/E

2.5. Cac cong thirc va trinh tw tinh toan cac
théng s6 KNM

M&i mét loai thiét bi xic bdc va hinh thirc van
tai s& lam viéc co hiéu qua cao nhat khi dwérng kinh
c® hat dat da phu hop. Vi vay, MBDV dat da hop
ly s& tdng nang suat ciia day chuyén DBTB, gidam
chi phi boc dat da va gép phan gidm gia thanh khai
thac clia cac mo 16 thién. Cac théng sé KNM duoc
tinh toan dwa trén viéc ddm bao diéu kien MPBV
d4t da hop ly cho cac day chuyén BBTB may xic
— & 6 néi chung va hé théng bang tai da noi riéng.

Céc thong s6 KNM hop ly véi cac loai dat da
dam bao c& hat dat da sau nd min phu hop véi cac

c](])

tut
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day chuyén BBTB xuc béc — van tai dwoc tinh toan
theo cac cong thirc [6] — [8] va trinh tw theo so dd
khéi Hinh 4.

Ghi chu Hinh 4: q - chi tiéu thubc nd, kg/m3; y
- dung trong cuia dat da, t/m?; dn - dwong kinh khoi
nt, m; d°we - dwdng kinh c& hat dat da né min tdi
wu dbi véi may xuc EKG van tai bang 6 t6, m; d°ut
- dwong kinh ¢& hat dat da ndé min tdi wu dbi voi
may xuc TLGN van tai bang & t6, m; dPue - dwdng
kinh c& hat dat da né min t&i wu dbi véi may xic
EKG van tai lién hop 6 16 - bang tai, m; dPyt - dwong
kinh c& hat dat da né min tdi wu dbi véi may xdc
TLGN van tai lién hop 6 t6 - bang tai, m; B - géc
nghiéng cta 16 khoan, d9; Kt - hé s k& dén nhiét

lwong thube nd st dung so vé&i thudc nd chuan; a
- géc nghiéng swon tang, do; A - mat do thude nd,
kg/m3; P - mat do nap thubc, kg/m; m - hé sb lam
gan 16 khoan; C - khoang cach an toan, m; Qug -
khéi lwgng thude 16 min hang ngoai, kg; Qx - khéi
lwong thube 16 min cac hang trong, kg; Ling - chiéu
cao cot thudc hang ngoai, m; Ly - chiéu cao cot
thudc cac hang trong, m; Larng - chiéu cao cot thube
ANFO hang ngoai, m; Lary - chiéu cao cot thubc
ANFO céac hang trong, m; Lnt - chiéu cao cot thube
nhi twong, m; Lpng - chiéu cao cot bua hang ngoai,
m; Lot - chidu cao cot bua cac hang trong, m; Wt
- dwong khang chan tang tinh toan, m; Wa - dwong
khang chan tdng an toan, m; n - sb hang 16 min.

—
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Bang 2. Téng hop cac chi tiéu, thong sé co ban va két qua né min thir nghiém

T Chi tiéu, Ky | Bon Gia tri
thong so hiéu | vi Bai sb 1 Bai sb 2 Bai s6 3 Bai sb 4
1 | Phuc vu mév xic TLGN TLGN TLGN EKG
{C Vi may COE=6,7m? | cOE=6,7m? | cOE=12m® | cOE=8m3
5 . Nap thubc Nap thubc Nap thudc Nap thudc
2 | S0'donap min két hop két hop két hop két hop
3 | Phuong phap nb VSQE')-ﬁH * | vsQLQH +BT | VSQLQH + BT VSQE')-$H ¥
) .. | ANFO bao goi
Loai thuéc nd ANFObao | ANFO bao géi | = "y twong | Nhi twong roi
4 st dung goi + ANFO |+ ANFO roi + bao gdi + + NTLT
- roi + NTHL NTHL NTLT
5 | Chitiéuthubcnd | q |kg/m? 0,478 0,528 0,427 0,488
6 | Puongkinh d | mm 250 250 250 250
16 khoan
Do kién cb
7 Sht 4 f 11 12,5 12 12
Céac thong sé
8 g
bai no
- Chiéu cao tang h m 15,5+16 13+17,5 11+12 11+13
Chiéu sau _ _
- Khoan them Le | m 2,5+3 2+3 2 2
- Chiéu sau Lk | m 18+19 15+20.5 13+14 13+15
16 khoan
- Budng can We | m 8 8 6.8
chéan tang
_ | Khoangcach | ax | 7.8%6.8 7.9%x6.8 7.8%6,7 7.4 %64
cac 16 x hang b
. Chieu cao L | m 7,2+10,8 5,0+11,7 4,4+6,4 5,7+8,8
c6t thude
. Chieu cao L | m 5,083 5,0+10,4 5,0+8,0 5,0+7,1
cot bua
. | Chiéucaobua |, I 3.7:7.4 31466 2334 21+3.2
phan doan
9 ThanNh phan de
c® hat
- 0-0,20 m % 2345 17,92 11,35 14,66
- 0,20-0,40 m " 23,68 19,06 13,37 20,33
- 0,40-0,60 m " 29,61 35,63 45,57 37,46
- 0,60-0,80 m " 15,35 17,99 18,18 17,38
- 0,80-1,00 m " 6,36 7,45 8,35 7,65
- 0,10-1,20 m “ 1,55 1,95 2,13 2,52
- >12m “ 1,05
10 | Buongkinh do | m 0,42 0,47 0,52 048
c® hat tr.binh
19| Suatphada S | m¥m 473 44 56 44 87 4279
binh quan
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3. KET QUA VA THAO LUAN

Theo phwong an dé& xuat nd min thir nghiém
gdm 4 bai cho 4 loai may xuc c¢é dung tich gau khac
nhau gém 6,7 m3; 8 m3; 10 m®va 12 m3. Tuy nhién,
do trong th&i gian trién khai cong tac thir nghiém,
cac may xuc EKG-10 co6 E = 10 m3 hoat dong &
khu vire bé tru 6 chiéu cao tng thdp h < 10 m. Vi
vay, cong tac nd min thtr nghiém dwoc tién hanh 2
bai cho may xtic TLGN co6 E = 6,7 m3; 1 bai cho
may xuc EKG-8I co6 E = 8 m3 va 1 bai cho may xuc
TLGN c6 E = 12 m3. Cac chi tiéu, thdong sb va
TPCH sau khi nd min cla 4 bai dwoc tébng hop &
Bang 2 [9].

Két qua nd min dwoc danh gia co ban nhw sau:

- Bbng da sau nd min ¢ kich thuwéc twong dbi
gon, chiéu cao déng da thay déi tir 1+2 m so v&i dia
hinh ban dau, c& hat trén bé mat kha déng déu, c&
hat c6 dwong kinh phu hop véi tieng loai dung tich
gau c6 ty 1& 16n nhat trong cac ¢ hat khac nhau;

- TPCH ctia déng da sau ndé min ddng déu hon
S0 V&I trude day, dac bigt TPCH toi wu dbi véi tirng
loai may xuc ludn chiém ty 1& I&n nhét;

- Thoi gian chu ky xdc clia may xiuc TLGN
PC1250SP c6 E = 6,7 m3 trung binh tr 30+35 s khi
phdi hop vai 6 t6 cé tai trong q = 60 tan, gidm tir
5,5+10,5 s twong (rng giam tir 13,58+25,9 %, trung
binh 19,74 % cla chu ky xuc theo dinh mc. Vi
vay, nang suéat clia may xuc tang tir 14,08+30,78
%, trung binh 21,86 % so v@&i dinh mirc hién hanh
cia TKV. Do chu ky xuc gidm nén chu ky van
chuyén cla & t6 ciing gidm, dan t&¢i ndng suéat cla
0 t6 loai 55+58 tan khi van chuyén vOi cung do tw
1,5+2 km tang t¢r 5+5,8 % so v@&i dinh mirc hién
hanh ctia TKV;

- Sau khi xtc hét déng da nd min, nén tang
twong ddi bang phéng, khong cé hién twong mé

TAI LIEU THAM KHAO
[1]1 Surface drilling and blasting, Tamrock, 1995.

déng, chan tang va khéng dé lai da qua c& phai
khoan nd lan 2;

- Qua két qua tinh toan tai mé Cao Son cho thay
gia thanh béc d4t da binh quan sé gidm dwoc 542
dong/m?® dbi v&i cac bai ndé ap dung cac thong sb
khoan né min dé xuét.

4. KET LUAN

T cac két qua nghién ctru cho thay:

- Cong tac khoan ndé min trén cac md than 16
thién vung Quang Ninh trong thoi gian qua con mot
s6 han ché nhat dinh nén hiéu qua boc dt da chua
cao.

- Khi nd min phuc vu hé théng van tai bang
b&ng tai nén st dung so’ d6 nap thudc nd két hop,
hang ngoai nap lién tuc, con cac hang trong nap
phan doan dbi v&i tht ca cac loai may xuc. Con khi
nd min phuc vu hinh thirc van tai bang 6 t6 don
thuan:

+ V&i cac may xuc EKG-5A, EKG-8l va may
xuc thay lwc gau ngwoc PC 1250 SP str dung so
dd nap thubc nd két hop;

+ V@i cac may xuc EKG-10, may xdc thay
Iwe géu ngwoc PC 2000 c6 E =12 m3 va loai c6 E
= 15 m3, can s dung so dd nap thudc né phan
doan toan bai d& dam bao thanh phan c& hat déng
déu hon.

- Két qua thir nghiém cho thay, mirc d6 dap v&
tét hon, thanh phan c¢& hat ddng déu hon, ndng
suét clia day chuyén déng bd thiét bi cao hon, gia
thanh boc dat ré hon so véi thuc té.

- Chi tiéu thubc nd q dwoc xac dinh theo két
qua nghién ctru ma&i nhat ctia nha khoa hoc Lién
bang Nga TS. V.A. Kuznetxov 1a hop ly nhat trong
diéu kién cac mé than 16 thién vung Quang Ninh.
Pé nghi TKV can diéu chinh dinh mac chi tiéu
thudc nd q theo cdng thirc nay O

[2] Carlos L.J. and Emilio L.J., Drilling and Blasting of Rocks, Geomining Technological Institute of

Spain, Spain, 1995.

[8] Rzhevsky V.V., Opencast mining technology and integrated mechannization, Mir Publishers

Moscow, 1987.
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ABSTRACT

The paper presents a study on selecting appropriate drilling and blasting methods and parameters for
open-pit coal mines in Quang Ninh area of TKV, and the results of experimental blasting at Cao Son coal
mine. The results of the research and testing show that although the explosive index increased from 7.5
+ 21.1% compared to the current standard depending on each type of excavator bucket capacity and the
physical and mechanical properties of soil and rock, the productivity of the loading and unloading transport
combination was significantly improved, the excavator's loading cycle time was reduced by an average of
19.74%, the excavator's productivity increased by an average of 21.86%, the productivity of the car
increased from 5 + 8.33% compared to the standard; the volume of drilling and blasting for the second
time was reduced. The calculation results in Cao Son mine conditions show that the average cost of
removing soil and rock will decrease by 542 VND/m3 when applying the proposed drilling and blasting
parameters.

Keywords: blasting, degree of fragmentation, particle size distribution, explosives index, test blasting.
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