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THONG TIN KHOA HOC CONG NGHE MO M

NGHIEN CUU XAC PINH KHA NANG KHAI THAC PHAN TRU LUQNG
NAM DUOI POI TUQONG CHUA NUOC BE MAT KHU VANG DANH,
CONG TY THAN VANG DANH

TS. Vii Vin Hdi, TS. Cao Quéc Viét
NCS. Nguyén Ngoc Giang
Vién Khoa hoc Cong nghé Mo - Vinacomin
Bién tap: TS. Lé Duc Nguyén

Toém tat:

Hién nay, phan trit lwong than dé lai tru bdo vé dudi doi tuong chita nwée bé mdt tai mé than Vang
Danh va mét s6 mé ham 10 vimg Quang Ninh tiong doi lom. Néu huy déng dwoc phan trit ieong ndy vdo
khai théc sé cho phép tan thu mét lwong I6n tai nguyén than khong tdi tao, dong thoi nang cao hiéu qua
cde dy dn dau tw khai thac. Tuy nhién, viéc khai thdc than dwdi vimg dnh hieong ciia nweée mat luén tiém
an nhitng nguy co gia tang heu eong nwée khong cho phép vao 1o cho khai thic, cé thé gy buc nuée
va ngdp 10. Duea trén diéu kién dia chdt, ddc diém cdac via than va phwong phdp xdc dinh chiéu sau khai
théc an toan khi khai théc dwéi sudi, bai bao da danh gid, xdc dinh kha nang khai théc phan trit hrong
via than dwdi sudi khu Vang Danh — mé than Vdng Danh. Két qua tinh todan cho thay, triv lu'ong cac khu
viee via than diedi doi tieong chira nu'oc 6 thé khai thac bang phu'ong phap pha hoa toan phan khoang
2,4 triéu tan, chiém khodng 40% tong triv lwong tru than nam dwdi doi tiwong chira nude bé mat tai khu

Vang Danh — Cong ty than Vang Danbh.

1. bat van dé

Khu mé Vang Danh — Cong ty than Vang Danh
thudc phan Dong Nam cuia day nui Bao Dai - Yén
T, dia hinh cao & phia Bac khu mé va thap dan
vé phia Nam. Binh cao nhét la dinh Bao Dai cao
trén 900m. Do dia hinh ddi nui cao, trong khu mé
hinh thanh nhiéu dong subi I1&6n nhw subi A, sudi
B va sudi C. Trong d6, subi A va subi B cé hwdng
chdy gan B&c - Nam va cét qua hau hét cac dia
tang chtra than tai khai trwdng cGa khu Il va lll, day
la cac déi twong chira nwéc bé mat chinh tai khu
mé Vang Danh — Céng ty than Vang Danh. Theo
két qua danh gia dac diém diéu kién dia chéat ky
thuat khu mé Vang Danh cho thay, tri¥ lwong than
nam dwdi ddi twong chira nwdc bé mat khodng
5,3 triéu tAnll. Hau hét phan tri lwong than nay
d&u nam trong cac mirc khai théng ctia mé, do
vay néu huy dong dwoc phan trir lwong trén vao
khai thac, sé gop phan nang cao hiéu qua dy an
ma. Tuy nhién, viéc khai thac than dw&i vung anh
hwdng cla nwdc méat ludn tiém &n nhitng nguy
co gia tang lwu lwvong nwéc khdng cho phép vao
16 cho khai thac, co thé gay buc nwéc va ngap 16.
Do d6, d& ddm bao an toan, viéc nghién clru, tinh
toan xac dinh chiéu cao vung sap dd, nit né cla
da vach khi khai thac, qua dé dé xuat pham vi khai

thac an toan ctia phan tri¥ lwong duwéi dbi twong
chlra nwéc bé mat 1a hét strc can thiét.

2. Nguyén tac khi khai thac dwéi déi twong
chira nwéc bé mat

Diéu kién dam bao an toan cho cac déi twong
can bao vé bé mat ndéi chung, ddi twong chra
nwéc (sdng, sudi, ao, hd) néi rieng duoc xac dinh
béng cach so sanh céc tri s6 bién dang bé mét tinh
toan v&i cac tri sb bién dang gidi han va bién dang
cho phép dbi véi tirng loai dbi twong. Trén co s&
phwong phap va nguyén tac xay dwng ving anh
hwéng nguy hiém (tru bao vé) dén ddi twong chira
nwéc?, khi khai thac cac khu vire via than co goéc
déc trén 45° kha nang xuét hién hd sut 1& va khe
nit I&n trén bé mat 1a rat Ion. Dé khai thac phan
tri lwong via than cé géc déc >45° phai ap dung
cac gidi phap déc biét nhw didu chinh dong chay
(nén sudi) hodc ap dung céng nghé khai thac bang
chen 16. Tuy nhién, hién nay céng nghé khai thac
béng chén 16 van dang dwoc nghién ciru va hoan
thién. Vi vay trong pham vi bai bao, tac gia chi dé
cap tinh toan xac dinh d6 sau khai thac an toan
cho céc diéu kién via than cé goc dbc <45°.

Do sau khai thac an toan phu thudc chd yéu
vao cac yéu tb sau: dac diém déi twong can bao
vé bé mét, chiéu day via than va dia tAng khu mé.

Yo
QUACERT -
o |

ISO 9001

Z

KHCNM SO 6/2020 * CONG NGHE KHAI THAC HAM LO



THONG TIN KHOA HQC CONG NGHE MO

Tuy thudc dac diém va tinh chat cla cac loai dat
da vach via, diéu kién khai thac an toan dudi dbi
twong chira nwéc dwoce chia ra lam 3 nhdom nhw
sau:

- Nhém I: 1a nhivng déi twong chira nwéc ndm
trong dat da nguyén khoi, khéng co cac pha hly
dia chéat (dwt gay, udn nep) doéng thoi la nhtrng
ddi twong (dong nwéc, hd chiva nwée, tang dat da
sling nuwoc) co Iop sét hay a sét phia duoi G, voi
chiéu day thda man diéu kién sau:

G, > 2m, — khi khai thac mét via than

G, > 1,5 ) m; , nhung khéng bé hon 2m — khi
1

khai thac tap via than.
Trongdém,, m — chiéu day khai thac lép 1, 16p

1

i clla cac via than dang ké nhét (la cac via than cé
ti 1& chiéu day khai thac trén chiéu sau khai thac
trung binh I&n nhat).

- Nhém II: 1a nhivng déi twong chra nwéc ma
dia tAng khoéng co6 cac pha hiy dia chat (dut gay,
udn nép), hinh 1.b.

- Nhém 1l bao gém céac dbi twong chira nwéc
ma bi cat qua chung b&i cac pha hdy dia chét,
hay cach ching mét khoang bé hon chiéu sau
khai thac an toan (hinh 1.c, d). Viéc khai thac mé
cac dbi twong nhom Il trén co' s& luan chirng kinh
té ky thuat ctia co quan chuyén nganh va cap cé
thdm quyén cho phép.

Ving anh hwéng nguy hiém dén déi twong
chtra nwéc cta cac nhém |, 1l va lll, xem hinh 1.

Do sau an toan khi khai thac mét via riéng biét

2
~—== /¥

a, b, ¢, d — mét cét theo huéng dudng phuong va vudng goc véi duong phuong via than; 1-2, 3-4

— bién gi6i déi tvong chira nuée véi mire nuée cuc dai trén mét cét theo hudng vudng goc dudng

phuong va huéng dudng phuong; BC - ving dnh huéng nguy hiém dén déi tuong chira nuée trén
via than theo mét cat vuéng goc véi dudng phuong; BB’ va CC’ - nhuw trén, nhung theo huéng dudng

phuong; G, Gp

- chiéu day I6p sét trong dia tang trén than va dia tdng duéi than; I-I - dit géy kién tao.

Hinh 1. Ving dnh huéng nguy hiém dén déi tuong chira nuéce trong via than
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dwéi dbi twong chira nuéc trong trwong hop dia
tang khong c6 pha hay kién tao cét qua dwoc xac
dinh nhuw sau:

2.1. Chiéu séau khai thdc an toan cua riéng
mét via than

* Dbi v6i via than ndm trong dia tang nhom |

- Khi chiéu day khai thac m < 2m va chiéu day
I&p sét két (4 sét) nam trong gi¢i han 15m > G, >
2m va chiéu sau khai thac an toan duwoc xac d|nh

H,=07"m

Ex,

Trong d6: m — chiéu day khai thac cla via than,

khi khai thac c6 chén 16 — chiéu day hiéu qua cta

via than; ¢, — chi tiéu bién dang dat da & day nén

cla via than thuodc dbi twong chira nwéc nhom | tai
chiéu sau khai thac an toan mét via than:

£, =145.10°.(G/1m)+13.107

Trong do: G, - chiéu day 16p sét két (4 sét), m

Khi G, > 15m chiéu sau khai thac an toan xac
dinh nhu khi G, = 15m, tuy nhién né cé thé giam
xuong trén co so’ quan trac thuc té vang nit né
dan nwoc.

- Khi chiéu day khai thac via than m > 2m va
chiéu day |&p sét két (a sét) G, >10mnhung khong
bé hon 2m, chiéu sau khai thac an toan duwdi dbi
twong chira nwéc nhom dugce xac dinh: H,=20m

Khi chiéu day khai thac via than m > 2m va
chiéu day 16p sét két (a sét) G <10m, cling nhw
cac trwdng hop trong khoang sang phtrc tap hoa
b&i co cac Iop dat da sét déo dé trwong nd, chiéu
sau khai thac an toan via than dwdi dbi twong
chtra nuwéc xac dinh trén co sé quan trac thuc té
chiéu cao vung nrt né dan nuéc.

* Pbi véi via than ndm trong dia tang thudc
nhém |l

- Khi chiéu day khai thac via than m < 2m va
chiéu day 1op sét (4 sét) G, < 2m, chiéu sau an
toan dwoc tinh la

m
H, =07—,m
E,
Trong d6: — chi tiéu bién dang dat da tai nén

ddi twong chira nwéc, nhém |l tai chiéu sau khai
thac an toan moét via than;

£, = 64107 K +111.107,

Trong do: K, =M /M —ti sb tdng chiéu day cac
|&p sét két, bot ket set phién (M,) so voi chiéu day
(M) dia tAng bi khai thac dwéi trong khu vuc tr
dwong bao dwéi dbi twong chira nwdc dén bién
gidi trén vung sap 1& va n&t né I&n trong vach via
than; chiéu cao ving sap 1& va nit né Ién tinh
bang h, = 10m.

- Kh| khai thac via than 2m < m < 4m va chiéu
day I6p sét (a sét) G, <2m, chiéu sau khai thac an
toan tinh nhw sau:

Néu: M/M < 0,4 thi
thi H, =40m

- Kh| m > 4m viéc xac dinh chiéu sau an toan co
thé dwoc thwe hién dwa trén két qua sb lieu quan
tréc thuc té vé chiéu cao vung nirt né dan nuéec.

2.2. Chiéu séu khai thdc an toan cho hai via
than

V6i trwdng hop khai thac déng thoi hai via
than, chiéu cao khai thac an toan cho hai via dwoc
xac dinh nhw sau (m):

2
H, [kl ¥ ﬂ] —hy,+ \/[H [kl i &] - hH} +4H, kh,_,
H _ ml ml

A142) 2

H_,=50m hoac M_/M > 0,4

Trong do:

k, — Hé sb6 bién dang dw cha dat da trong
mat phang day bdn dich chuyen do anh huwéng
ctia khai thac via than trén, déi véi khoang sang
Quang Ninh ta co k, = 0,35;

m,, m, — Chiéu day khai thac twong (rng cac via
than ‘I 2 ¢6 anh hwédng nhét;

h,,—Khoang céach gilra cac via than twong &rng
gitba tru via than trén va vach via than th& dwoi;

H,, — Chiéu sau khai thac an toan khi khai thac
via than phia trén;

H, 1.2 — Chiéu sau khai thac an toan clia 2 via
than anh hwéng nhét.

2.3. Khi khai théc tap via ¢6 nhiéu hon 3 via
than

Chiéu sau khai thac an toan dworc tinh theo 3
via than cé anh hwéng nhat. Khi cing khai thac
tap via than theo hwéng déc xudng chiéu sau khai

thac an toan H, a(1+2+3) xac dinh theo diéu kién (hinh

2) (m):
kym, k,m, m, <M
- b
Ha(1+2+3) Ha(1+2+3) + hl—z Ha(]+2+3) + hl—} Hal
Trong do:

k,— Hé sb anh hwéng clia bién dang duw t via
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H }{d 1

a(142+3)

H;1(|12)

A

Hinh 2. So' db xéac dinh chiéu sdu khai thac an toan tép via than

than thi 2, d6i véi khodng sang Quéng Ninh ta c6
k,=0,35; .

m,, m,, m, — Chiéu day khai théc: twong ng
cac via than 1, 2, 3 c6 anh hwédng nhat;

h,, h,,— Khoang cach gilra cac via than
(khoang cach tryc giao dén mat via than) twong
(ng gitra tru via than th& nhat (trén cung) va vach
via than th& hai va th ba;

H,, — Chiéu sau khai thac an toan mét via than
trén cung;

H, 1.2, — Chiéu sau khai thac an toan cla 3 via
than anh hwéng nhat.

a — khi khai thac tap via than; b — khi khai thac
hai via.

Viéc giai phwong trinh dé xac dinh chiéu sau
khai thac an toan cho 3 via than thwc hién nhw cac
phwong phap co s& théng thuwong (phwong phap
I&p, phwong phap hinh hoc ...).

3. Két qua tinh toan chiéu sau khai thac an
toan va kha nang khai thac cac via than nam
dwéi déi twong chira nwéc bé mit khu Trung
tam moé Vang Danh

* Xéc dinh chiéu day khai thac hiéu qua

Trén co s& két qua danh gia, tdng hop triv
lwong than con lai ndm dwdi ving &nh huéng cla

nwéc mat khu Vang Danh — mé than Vang Danh
va phuong phap xac dinh chiéu sau khai thac an
toan, bai bao tinh toan chi tiét chiéu sau khai thac
an toan dbi voi tirng via than.

Chiéu day khai thac hiéu qua dwoc tinh toan
dwa trén gia dinh chiéu cao khau 16 chg 2,2m véi
hé s6 khai thac |a 0,95; khai thac via day bang so
dd cdng nghé 16 cho tru ha tran, thu héi than néc
v&i hé sb thu hdi than néc 1a 80%. Két qua tinh
toan dwoc trinh bay tai bang 1, bang 2.

Chiéu day khai thac hiéu qua dwoc xac dinh
theo cbng thirc:

Mg =2,2 % 0,9 + (m, - 2,2) x 0,8 (m)

Trong d6: m, — chiéu day khai thac hiéu qua,
m; m_— Chieu day via than, m.

* Xac dinh chiéu séu an toan khi khai théc tirng
via riéng biét

Két qua danh gia dic diém dia tAng dat da
phia dwdi subi A va B cho thay, ty l1& dat da co
khad ndng chira nuwéc (bot két, sét két) chiém 54 +
59%, trung binh 56% trén téng chiéu day cac I6p
dat da. Nhw vay, dia tAng khu viwc khoang sang
than Vang Danh thuéc nhém dia tang thir | va thir
Il tuy diéu kién cu thé. Do vay, v&i dac diém dia
tang mé Vang Danh chiéu sau khai thac an toan

Bang 1. Chiéu day khai thac hiéu qué céc via than ndm duéi subi A

STT | Tén via Chiféu day Cihiéu cao | Hé 56, khai | Hé sé_thu Chi'éu day khai
toan via khau dw kien thac hoi thac hiéu qua
1 Via7 7.4 2,2 0,95 0,8 6,25
2 Via 6 3,5 2,2 0,95 0,8 3,15
3 Via 5 3,3 2,2 0,95 0,8 2,94
4 Via 4 3,2 2,2 0,95 0,8 2,90
n KHCNM SO 6/2020 * CONG NGHE KHAI THAC HAM LO
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Bang 2. Chiéu day khai thac hiéu qué céc via than ndm duéi sudi B

STT | Tanvia | Chiéuday Chiéucao | Héso khai | H¢ s6 thu | Chiéu day khai
toan via khau dw kien thac hoi thac hiéu qua
1 Via 8 2,6 2,2 0,95 0,8 2,41
2 Via7 8,0 2,2 0,95 0,8 6,71
3 Via 6 3,7 2,2 0,95 0,8 3,27
4 Via 5 3,5 2,2 0,95 0,8 3,13
5 Via 4 3,2 2,2 0,95 0,8 2,92
Bang 3. Chiéu séau an toan khi khai théc timng via riéng biét dudi subi A
Chiéu day khai thac hiéu qua (m) Chle_u sau C‘hleu‘sat’l trung Anh hwéng tir
khai thac binh ttr day suoi sl s oax
STT ) N N ) X PR khai thac den
Via7 | Via6 | Vias Via 4 an toan A den via than £
suoi A
H, (m) (m)
1 6,25 - - - 250 24 Anh hwéng
2 - 3,15 - - 126 65 Anh hwéng
3 - - 2,94 - 118 95 Anh hwéng
4 - - - 2,90 116 163 Khong anh
hwdng
Bang 4. Chiéu sau an toan khi khai théc tung via riéng biét dudi sudi B
Chiéu day khai thac hiéu qua (m) Chle.u sau Kf‘loa[lg ca::.h Anh huéng
khai thac | tir day suoi N oy
TT ) ) . ) ] . P tir khai thac
Via8 | Via7 | Via6 | Via5 | Via4 an toan B dén via £ £
den suoi B
H, (m) than (m)
1 2,41 - - - 96 82 Anh huwéng
2 - 6,71 - - 268 130 Anh huwéng
3 ; - 3,27 - 131 150 Khong anh
huwéng
4 ; - - 3,13 125 250 Khong anh
hwdng
5 ) - - - 2,92 17 295 Khong anh
huwéng

sé duwoc tinh theo cong thirc: H,=40m (m chiéu
day khai thac hiéu qua cla via than) Két qua tinh
toan chiéu sau khai thac tirng via riéng biét xem
bang 3 va bang 4.

Két qua tinh toan khi khai thac tirng via riéng
biét tai bang 3 va bang 4 cho thay

Vi cac via than nam duéi sudi A, chi duy nhéat
c6 via 4 khi khai thac sé& khéng &nh hwéng dén
sudi A, v&i cac via than con lai néu khai thac béng
phwong phap truyén théng sé anh huwédng truc tiép
dén subi.

V&i cac via than nam dwdi subi B, theo tinh

toan néu khai thac via 8 hoac via 7 bang phuong
phap truyén thdng sé anh hwéng trwc tiép dén
sudi, con cac via 6, 5, 4 néu khai thac mot via thi
sé& khéng anh hwéng dén suébi B.

* Xac dinh chiéu sau an toan khi khai thac tap
via

Theo tai liéu cap nhat hién trang khai thac tinh
dén thang 12/2020, Cong ty da huy dong khai thac
céac via than 7, 6, 5 quanh pham vi tru bdo vé sudi
A va céc via than 8, 7 quanh pham vi tru bdo vé
sudi B. Hién tai cac dwong 16 khai thdng, chuan bi
gan pham vi tru bao vé subi da xudng cip va héng,
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viéc thi cong chéng xén hodc dao méi cac duwdng
16 chuén bj dé khai thac phan trir lwong nay twong
ddi phirc tap va tiém an nhiéu nguy co rii ro mat
an toan. Do d6, bai bao chi dé cap tinh toan chiéu
sau an toan khi khai thac tap via (via 6, 5 va via 4).
Két qua tinh toan xem tai bang 5.

Chiéu sau khai thac an toan cho hai via than
khai thac déng thei H ) dwoc xac dinh theo cong
thrc (m):

2
H, [kl + ﬁj —h,+ \/{H [k, + ﬁ] - h,,z} +4H kb,
: p : p .

- 2

a42)

a(1+2

Chiéu sé‘u khai thac an toan cho ba via than
khai thac dong thoi Ha(1+2+3) duoc xac dinh theo
cbng thirc (m):

kym,

H

kym,
+h_,

Ua m

H

a4

<

+ 9
a(14+2+3) Ha(1+2+3) Ha(1+2+3) + h173

Trong do:

k, — Hé s thé hién biép dang con dw cla dat
da trong mat phang day boén dich chuyén do anh
hudng cua khai thac via than trén, k, = 0,35;

k,— Hé sb thé hién anh hudng cla bién dang

dw tlr via than thr 2, k, = 0,35;
Chieu day khai thac hiéu qua via 6, m, = 3,27
m;

.,— Khoang cach trung binh tir via 6 dén via
5,h,, =40m. ,

h, ,— Khoang cach trung binh tlr via 6 dén via
4,h ;=90m.

H,,— Chieu sau khai thac an toan riéng via 6,
H,=131m.

Trén co s& dic diém diéu kién dia chat cac khu
vue tru bdo vé subi A, sudi B va két qua tinh toan
xac dinh dd sau an toan khi khai thac, bai bao tién
hanh danh gia, téng hop trir lwong cac khu vuc
via than cé gdc déc via <45° nam dwai dbi twong
chtra nuwéc bé mat cé thé khai thac dwoc khodng
2,4 triéu tan, chiém khoang 40% trir lwong cac via
than ndm dwéi ddi twong chira nwéc bé mat khu
Vang Danh - Céng ty than Vang Danh. Két qua

Bang 5. Chiéu séu an toan khi khai théc tap via than dudi suéi B

Chidu day khai thac hiéu qua | Chieusau | Chieusautrung | o
STT (m) khai thac binh tir day Anh hwéng tie khai
an toan sudi B dén via thac dén sudi B
Via 6 Via 5 Via 4 (m) than (m)
1 3,27 - - 131 150 Khong anh hwéng
2 3,27 3,13 - 219 250 Khéng anh huwéng
3 3,27 3,13 2,92 255 295 Khoéng anh huéng

Bang 6. Téng hop triv luvong dia chét céc via than goc dbc <45° duéi déi tuong chira nude bé mét khu
Vang Danh c6 kha nang huy déng vao khai thac

. . Do sau khai
Kich thwé'c TBV sudi (m) | CAu tao via | Khoang | thac an )
Ten | Tén cach tw toan Triv lwong
Subi via cnidy | Ge day subi Tung | Tap dia chat
than | Theo huéng | Theo dwdng 1eu 1 ©OC | gén via ) 3 (T)
A day doc via via
doc phuwong A than
(m) | (d9) (m) | (m)
SubiA | Via4 140 785 3,2 15 163 116 585,6
Via 6 27 295 3,7 20 150 131 482,9
SubiB | Via5s 100 190 3,5 23 250 144 592,6
Via 4 135 240 3,2 19 295 176 778,8
Téng cong 2.439,9
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tinh toan xem tai bang 6.

4. Két luan

Tri lwong cac via than nam dwéi dbi twong
chtra nuwéc bé mat tai khu mé Vang Danh néi riéng
va mot s6 mé than ham 16 viing Quéng Ninh chiém
ty trong twong ddi Ién. Do vay, viéc nghién ciru
tinh toan xac dinh kha nang khai thac phan triy
lwong nay sé& cho phép tan thu dwoc ngudn tai
nguyén than khong tai tao, nang cao hiéu qua cla
cac dy an dau tw khai thac md. Dwa trén két qua
phan tich ly thuyét, bai bao da xac dinh duoc triv
lwong cac khu v via than dwéi sudi Vang Danh
c6 thé khai thac bang phwong phap pha hoa toan
phan khodng 2,4 triéu tan, chiém khoang 40%

tdng trlr lwong tru than bao vé sudi Vang Danh.
Két qua nay la co sé& cho viéc khai thac tan thu
phan trir lwvong dwéi déi twong chiva nwée tai khu
Vang Danh - Coéng ty than Vang Danh.

Tai liéu tham khao:

[1]. Bao céo tdng két dé tai “Nghién ctru gidi
phap khai thac trir lwong than trong céac tru bdo
vé déi tuong chira nuéc tai cac mé hdm 16 thuée
TKV”, Vién Khoa hoc Cong nghé Mé, Ha NAi,
2020.

[2]. Hwéng dén tinh toén tru bdo vé céc cong
trinh va déi tuong thién nhién do dnh huéng cua
khai thac hdm 16, Cong ty CP Tw van Dau tw md &
Cdbng nghiép — Vinacomin, Ha Noi, 2018.

Research on and the determination of the possibility of the reserve exploitation
under the surface water bearing object in Vang Danh area belonging to
Vang Danh Coal Company

Dr. Vu Van Hoi, Dr. Cao Quoc Viet, Dotoral Student. Nguyen Ngoc Giang
Vinacomin — Instiute of Mining Science and Technology

Abstract:

Currently, the coal reserves at the protective pillar under the surface water bearing object at Vang
Danh coal mine and some underground mines in Quang Ninh are relatively large. If these reserves
are put into the exploitation, a large amount of non-renewable coal resources will be recovered, and
at the same time the efficiency of the mining invesitment projects will be improved. However, the coal
mining under the affected area of surface water always has potential risks of increasing the water
flow which not allowed to the longwall which results in water inrush and roadway collapse. Based on
geological conditions, characteristics of coal seams and the method of determining safe mining depth
in the exploitation under streams. The article evaluated and determined the exploitation possibility of
the coal seam reserves under the streams in Vang Danh area belonging to Vang Danh coal mine. The
calculation results show that the reserves of coal seam areas under the water bearing objects can be
exploited by the top caving method with about 2.4 million tons, which account for about 40% of the total
reserves of coal pillars under the surface water bearing object in Vang Danh area belonging to Vang
Danh Coal Company.
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NEO CO VAI TRO NHU COT XIEN VA COT PAI TRONG BAN DAM
DAT PA NOC LO

KS. Hoang Phuong Thao
KS. Nguyén Thi Mai Anh
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: TS. Nhit Viét Tuin

Tém tit:

Trong thiét ké chong giit cong trinh ngam bang phirong phdp chong giit chii dong nhir neo,bé tong
phun, bom ép vita gia cuong ... ¢6 rat nhiéu quan diém va cdc gid thiét khac nhau, Moi phwong phdap
tinh toan sé co sw phu hop cho méi diéu kién ddt da khdc nhau, nhung xu thé sé gcfn dan dén tiém cdn va
ra dap dn gan st voi thue té cong trinh. Néu coi méi truong dat da la dong nhat giong nhw méi truong
clia vo bé tong lién khoi, thi neo ¢ ddy cé vai tro nhuw nhitng cot thép ¢ trong khoi bé tong. Trong chong
gilF cong trinh ngam, ¢ nhiéu nguyén Iy chong giik neo nhu treo, ban dam, vom gia c6 ... Trong nguyén
Iy ban dam, c6 thé xem vai tro ciia neo nhi vai tro ciia cot dai va cot xién trong ban dam dd. Trén co
s6 phan tich, coi dat da néc 16 1a twong doi dong nhat, bai bdo trinh bay so ligc mé hinh tinh todn neo
trong vai tro la cét dai va cét xién trong ban dam dat da néc 1o, phan dnh thém mét khia canh ma téc

dung ciia neo trong chong giit cong trinh ngam.

1. bat van dé

Hién nay trong xay dwng ngam va md, cac
dang két ciu chéng gilr chi dong dwoc &p dung
phd bién nhw neo cé rat nhiéu loai, mbi loai két
cAu va vat liéu neo c6 nhitng wu, nhwoc diém va
didu kién ap dung khac nhau. Trong d6 neo dinh
két nhw neo bé tong cbt thép, neo chat déo cét
thép la dwoc st dung rat phd bién.Phuong phap
thiét k& chéng neo chi yéu hién nay gébm céc
phwong phap co ban: phwong phap so sanh phan
loai cong trinh; phuwong phap tinh toan ly luan;
phwong phap do dac thuc t&; phwong phap st
dung phan mém thiét ké. Cac phwong phap tinh
toan ly luan thuwdng dwa trén nguyén ly lam viéc
clia neo. Cho dén nay, khi tinh toan thiét ké lap
ho chiéu chdng neo chl yéu dwa trén nguyén ly
treo va lwa chon theo kinh nghiém. Mac du thyc té
chirng té réng “vom pha hay” khéng phai bao gi®
ctng xuét hién trong nhirtng dwdng 16 ma co tiét
dién khéng Ion. D4t da néc bi & chi yéu theo céac
khe nirt va hwéng cdm cla da. Viéc treo cac lop
da kém bén virng vao I&p da bén virng la khong
thwe té, khi I&p d& ngoai cung khéng cung tinh
chéat d6 cirng, bi nit né tach roi gay tut 1& khi lwc
cang cla thanh neo khéng bao quat khdi da. Bén

canh nguyén ly treo, thi nguyén ly tinh toan theo
ban ddm dang dwoc st dung phd bién hién nay. &
khia canh khac so v&i cac ly luan ban dam truéc
day, bai bao néu ra mé hinh tinh toan khi neo cé
vai trd nhw cét dai va cét xién trong dam da néc 16
dwoc coi nhw 1a ddng nhét.

2. Téng quan cac nguyén ly lam viéc co ban
clia neo trong chéng giir cdng trinh ngadm

Ly thuyét tinh toan chéng 16 béng vi neo dwoc
xay dwng trén co s& mdi quan hé twong tac 1an
nhau gira neo va khéi dt da xung quanh & cac
phwong dién khac nhau. Tuy theo tirng diéu kién
cu thé cong trinh, ma ap dung nhitng nguyén tinh
toan phu hgp, nhw tinh toan theo: nguyén ly treo;
nguyén ly ban dam; nguyén ly vom gia cb; nguyén
ly vong pha hady v.v... Cac nguyén ly c6 nhiing
diéu kién thich &ng riéng, déu tén tai tinh han ché,
tinh kha thi & cac mirc d6 khac nhau.

2.1. Nguyén ly treo

Theo nguyén ly treo, tac dung chéng gil cla
neo la dem |&p than da khéng 6n dinh & néc 16 treo
vao l&p dat da 6n dinh phia trén. Nguyén ly treo
dwoc ap dung sém nhét, né c6 tinh tryc quan, dé
hiéu va s dung tién loi. Dac biét 1a trén néc c6 1&6p
da 6n dinh, ma phia dwdi né tdn tai didu kién 16p
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than da v& roi, pha hay (hinh 1a) nguyén ly chdng
gitr loai nay ng dung twong déi rong rai. Trong
khéi than da xung quanh twong déi mém yéu, sau
khi dao dwéng 16 (ng suét phan b lai, xuét hién
vung than da pha huy toi r&i, phia trén né hinh
thanh vom can béng tw nhién, tac dung cia neo
la dem vung da pha hdy v& rdi treo 1én vom can
bang tw nhién (hinh 1.b).

1 | 2
1
a)
3
- 9 ~
// \\
'\— ~1 P
—_ —+_
\
_.‘\_ _I!_
/
/f

b)
Hinh 1. Téc dung treo ctia chéng gil neo
(1- Neo; 2- Ving dét da mém vé roi; 3- Lép da én
dinh; a - Phia trén c6 I6p da én dinh; b - Phia trén
hinh thanh vom céan bang tw nhién)

Nguyén ly treo dwoc st dung kha phd bién,
tuy nhién tinh toan theo nguyén ly nay cho thay
nhirng han ché nhu: chwa hoan toan sat véi diéu
kién thuc té; bién dang va tach 16p ctia da thwong
vuwot qua trong lwgng cda lép da can treo va chwa
xem xét dén kha nang tw chiu tai cla khéi da xung
quanh.

2.2. Nguyén ly dadm mang tai

Nguyén ly ddm mang tai phu hop véi truong
hop dat da néc phan I6p. V&i neo dinh két diu neo
cung cép lwc doc truc ngan chan hién twong tach
|&6p clia cac Iop da, dong thei lam gia tang lwec ma
sat gilra cac mat phan I&p, neo cé tac dung cung

cap lwc khang cat va ngan chan sy dich treot xay
ra gitra cac I&p da. Déi véi neo dinh két toan than,
cho thay cai thién rd kha nang chiu lyc cla neo,
tang kha ndng khéng ché tach I&p tai noc va dich
chuyén theo phwong ngang, hiéu qua chéng gitr
t6i wu hon khi chi dinh két & phan dau neo.

e TR TR e SR
k 1 ' . 1 |
E 1 1 1 1 |

b)
Hinh 2. T4c dung tao té hop ddm cta chéng gitk
neo
a - Khi chwra chéng neo; b - Tao t6 hop ddm
khi chéng neo

T khdo sat goc do chiu lwe clia I&p da, neo co
tac dung ghim gil¥ chat cac I&p dat da hinh thanh
t6 hop dam (hinh 2), gia tri ti 1& cta (ng suét kéo
I&n nhat ma td hop xa chiu véi ing suét kéo Ion
nhat ma xa xép hop lai la:

21

O-max,l - (zht)z - n

Trong do:
G e er Ot~ UNG SUAL k€0 l0N nhét clia t6 hop
xa va xa xép chéng nhau, MPa;

h,- D6 day cua cac lop da, m;

n - Téng sb 16p da.

Bién dang udn I&n nhat cla té hop dam la:

O_max,c _

WB’
8max = 2°
2FEt

Trong d6: W - Trong lwgng cla td hop dam,
MN/m?;

B - D6 réng clia dwong 16, m;

T - D0 cao cua ddm, m;

E - M& dun dan héi ctia da, MPa.

Do day cuia td hop ddm cang Ién thi gia tri bién
dang ctia ddm cang nhd. Nguyén ly t& hop dam
da xem xét day du tac dung gia cb clia neo dbi voi
tach I&p va dich chuyén. Tuy nhién, nguyén ly nay
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c6 nhirng han ché nhu: khé xac dinh do day hiru
hiéu cta t6 hop dam; chwa xét dén anh hwéng
clia (rng suét ngang, tac dung ctia neo dbi voi
cwong do, bién dang va phan bb (rng suat khéi da.

2.3. Nguyén ly vom gia c6

Puong 16 sau khi khai dao dwoc chéng gite
béng neo, khoang dat da gitra cac thanh neo hinh
thanh nén viing trng suat nén ép dang hinh qua
tram dan xen nhau, cé thé tao nén vung nén ép
doéng déu trong khdi da nhw hinh 3. Vang nay coé
kha nang chiu dwoc tai trong do khéi da vé roi &
phia trén va phia bén ngoai. Khéi da trong vom gia
cb dwoc cb dinh chat theo phwong hwéng kinh va
phwong tiép tuyén, & trang thai (rng suét 3 truc.
Khéa nang chiu tai ctia khéi da duwoc nang cao, tac
dung chéng gilr ctia neo la hinh thanh vom gia cb
c6 do day lén va cuwdng do cao, dé day cua vom
cang 16n cang cé loi dbi véi 6n dinh cha khéi da
xung quanh.

Hinh 3. Tac dung tao vom gia cé cta chéng neo
(1-Neo; 2-Vom gia cd)

Nguyén ly gia cd vom da xem xét day di tac
dung téng thé cta chéng gitr neo, dat dwoc ng
dung kha rong rai & dudng 16 dao trong dat da
mém. Nhung nguyén ly tinh toan nay con cho thay
nhirng han ché nhw chwa dé cap dén cac yéu td
anh hwdng khac lién quan t&i d6 day clia vom gia
cd va khé dy doan chuén xac.

2.4. Nguyén ly irng suat ngang I&n nhat

Trong céac dudng 16 bé tri khdng qua sau so véi
bé mat dia hinh, nhiéu trwdng hop cho thay (ng
suat ngang 16n hon &ng suét thang ding. Ung
suat ngang biéu hién tinh c6 hwéng; ¢ng suét
ngang chinh I&n nhét thé hién rd 16n hon (ng suét
ngang chinh nhé nhat. Dwéi tac dung clia (rng suét
ngang khién I&p dat da néc 16 sé& bi pha hay cét,

lam xuét hién vung toi roi va dat da bién dang dich
chuyén. Tac dung clia neo 1a khéng ché trwong né
doc theo chiéu dai neo va dich chuyén trivot theo
phuwong vudng géc véi né clha lop dat da.

W.J.Gale hoc gia ngwoi Australia thong qua
quan trac hién trwéng va phan tich mé hinh sb,
dwa ra tac dung cla ng suat ngang déi véi bién
dang va tinh én dinh cta duong 16. Ong cho réng
(rng suat ngang nhé nhét co lgi déi véi 6n dinh ndc
16; (rng suét ngang Ién nhat vudng goc vai truc
dwong 16 thi dwong 16 chiu anh huéng 16n nhét,
tinh 6n dinh cta néc 16 kém nhét; khi truc dwdng
16 va hwdng clia (rng suét ngang I&n nhat hop voi
nhau mot goc nhat dinh, mét phia hdng clia dwéng
l6 s& xuét hién tap trung &ng suét ngang, bién
dang va pha hdy cla néc 16 sé& dan dan huéng vé
mot bén hoéng nao dé ciia dwdng 0.

2.5. Nguyén ly chéng gii¥ vong pha hiy khéi
da xung quanh

Cac nha khoa hoc Trung Québc trén co sé&
nghién ctru hién trwdng va trong phong thi nghiém,
dé xuét nguyén ly chéng giir vong pha hiy cua
khéi da xung quanh. Puwéong 16 sau khi khai dao,
(ng suat xung quanh cla khéi da vuot qua cwdng
do cla dat da, sinh ra ran nit méi, ving phan bé
ctia né giébng hinh tron hodc hinh elip goi Ia vong
pha hly ctia khdi da xung quanh. Khi xuét hién
vong pha hly, dat da xung quanh sé bj bién dang
va toi roi. Bién dang trwong né thé tich vé roi cia
da trong qua trinh pha hay khdi da xung quanh la
déi twong can chong gitr.

Do day cha vong pha hdy xung quanh la ham
sb clia cwdng d6 va rng suéat khbi da xung quanh.
Vong pha hily xung quanh cang Ién, d6 bién dang
cang 16n, chéng gitr duweng 16 cang khoé khan. Vi
vay, c6 thé can clr d6 I1&n clia vong pha hdy xung
quanh tién hanh phan loai khéi da xung quanh,
ddng thoi dé xuét hinh thire chéng gity twong rng.

2.6. Nguyén ly tang cwong hoa cwong doé
khéi d4 xung quanh

Theo nguyén ly nay, khbi da sau khi duwgc gia
cb bang neo, md dun dan héi, lwc dinh két va géc
ma sat trong cla khéi da déu dwoc tang 1én. Doi
véi lwe dinh két ciia khéi da gia cbé neo bién dbi
khéng 16N, I&n nhéat cé thé khién lwc dinh két cla
khéi da gia cb neo tang khoang 10%. Goc ma sat
trong cla khdi da dwoc gia cb bang neo thi &nh
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hwéng twong dbi I6n. Lwc dinh két va géc ma sat
trong cla khéi da duwoc gia cd bang neo sau khi
pha hly so sanh véi lic khéng chéng neo déu cd
murc dé tang cao khac nhau, méat dé neo cang Iéon,
lwe dinh két ctia khéi da gia cb neo & giai doan
con lai cang Ién, Ién nhét c6 thé nang cao >50 %.

Dé& mo ta tac dung gia cwdng hoéa clia neo déi
véi khdi da, dwa ra hé sb gia cwdng héa, tirc gia
tri ti 1& gitra cwdng d6 cta khdi da gia cb neo voi
cwéng do cta khdi da chwa gia cb neo. Hé sb gia
cwong héa gidi han cha khdi da gia cb Kj la:

KJ.=G1/GC.

Trong do: o, - Cwdng do khang nén gidi han
ctia khéi da gia cb neo, MPa;

c,- Cwong do khang nén gidi han cua khi

da khong gia ¢ neo, MPa.

Hé sb gia cwdng héa cudng cudng dd con lai
cta khéi da gia c6 neo K_ la:

K=—*

Trong do: ¢, - Cwong do khang nén con lai cia
khéi da gia cb neo, MPa;

.- Cwong d6 khang nén con lai cia khéi da
khéng gia cb neo, MPa.

Két qua thi nghiém cho thdy cwdng d6 ctia khi
da dwoc gia cb neo cao hon so véi khi khéng co
neo gia cwdng; mat dd neo ma tang I1én, hé sb
cwéng do hoéa ctia khéi da cling khéng ngirng tang
[én.

3. M6 hinh khi neo c6 vai tréo nhw cét xién,
c6t dai trong dam dat da néc 1o

Céac nguyén ly lam viéc co ban cla neo &
trén da dwoc cac nha khoa hoc trén thé gidi xay
dung dwa vao méi quan hé twong tac 1an nhau
gitra neo va khdi dat da xung quanh dwong 16 &
cac phwong dién khac nhau. Bai bao dé cap toi
phwong dién khi neo lam viéc nhw cbt xién, cbt dai
trong dam dat da néc 16. Gia str, méi trwong dat da
xung quanh dwdng 16 |a twong déi dong nhét. Vay
phai 1am thé nao dé tao dwoc dam da virng chac
nhat. Néu quan niém dam da ciing nhw 1a mot dam
bé tong, cbt neo déng vai trd nhw cét thép trong
dam bé téng cbt thép , thi viéc lam thé nao d6 dé
c6 thé tiang kha nang chiu kéo ctia méat cét ngang
nguy hiém cia dam vao phan cbt thép chiu kéo

(cbt thép & day chinh Ia cbt neo). Chung ta khéng
thé cho neo ndm vao phan chju kéo cia dam thi
chung ta cé thé cho neo nam & vi tri ma neo co vai
trd nhw la mét thanh cbt xién, cét dai trong dam
nhw hinh 4. B6 cling la nhixng md hinh ma chung
ta can phai di sdu nghién ciru dwa ra nhirng théng
sb clia neo trong nhirng diéu kién dat da rat khac
nhau, cling nhw viéc st dung phdi két hop gitra
nhirng neo dai va neo ngan chéng git 10.

Y

[}

[}
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) "
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Hinh 4. So dé tinh toan cudng dé trén tiét dién
nghiéng

Ban dam ngoai trworng hop bi pha hoai trén tiét
dién thang goc, con cé thé bi pha hoai trén tiét
dién nghiéng, nhét 1a & ché cé luc cat Ién. Mubn
dam bao cho dam khong bi pha hoai trén tiét dién
nghiéng thi phai tinh toan sao cho tiét dién do cé
day da kha nang chiu mé men ubn va chiu lyc
ngang. Ngoai ra con phai kiém tra cuwdng do cla
mién dat da chiu ép trén tiét dién nghiéng dui tac
dung cla cac (ng suét chinh. Dwa vao so dé pha
hoai c6 thé viét dwoc 2 didu kién can bang gidi
hanl":

M=>RFZ +>RFZ (1)
Q=Q,+2RF,+ 2R Fsinp (2)
Trong do:

F, F,- Dién tich cét neo xién, ding.

Q, - Kha nang chiu lwc ngang cua dét da trong
dam.

R, — Cuwdng dé tinh toan chiju kéo cla cbt neo.

Trong thuc té cbt dai va cbt xién dat gan mién
chiu ép c6 thé chwa phat huy hét cudng d6 vi vay
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(2) c6 dang:

Q=Q,+2R_F,+2R_F sinu

R, .=m_ R (m,—Héso dieu kién lam

viéc)

e Xét trén tiét dién nghiéng bét loi nhét:

Xét doan dam co tiét dién ngang khéng déi.
C6 nhiéu tiét dién nghiéng véi tri s6 hinh chiéu C
khac nhau, nhwng lai cé cung moét khoi diém. Voi
tri s6 C bé thi kha nang chju lyc ngang Q, cta dat
da kha I&n. Trong s6 d6 c6 mot tiét dién nghiéng
ma kha n&ng chiu luc ngang cta né la bé nhét.
Tiét dién nghiéng d6 goi |4 tiét dién nghiéng bat loi
nhat. Pwdng biéu dién cla ham Q theo bién sé C
c6 hinh dang nhw hinh 5.

A

Qmin

=
Co C

Hinh 5. Buong biéu dién ham Q theo bién sé C

C, — La tri s6 hinh chiéu cia tiét dién nghiéng
bét loi nhét.

c,= fO,lS.Ru.b.hO 3)
94

R,- Cwéng dd chiu ép khi ubn clia dét da.

b - Chiéu réng dam da.

h, — Chiéu cao dam da phan lam viéc.

g, - NGi Iy phan b6 déu doc theo dam

e Xét khi dam da khéng c6 cot xién:

Khi trwérng hop dam da khéng cé cbt xién, thi
kha n&ng chiu luc cta tiét dién nghiéng bét loi
nhat sé la:

2

Q- 0,15.R, .b.h; +q,(C,~U) @)

0

U- Khoang céch gitra cac cbt dai (neo dirng)
Thay (3) vao (4) ta co:

Q = de = 1}0,6Rubh02qd _Rax'Fd

Q,, — Kha nang chiu lyc ngang cua tiét dién
nghiéng bat loi nhat khi trén tiét dién do chi cé neo
dirng khdng cé neo xién.

* Khi ddm d4 c6 c& neo dirng va neo xién:

Goc nghiéng clia neo xién: 45° < o < 60°

Trong trwdng hop nay sy cé mat cla cbt xién
khong 1am thay dbi tri s6 hinh chiéu C, cla tiét
dién nghiéng bat loi nhat. Tai tiét dién nghiéng béat
loi nhat, ngoai kha nang chiu lwc ngang cla dat da
va neo drng con co6 kha nang chiu lwc ngang cla
neo xién, do d6 diéu kién cwdng do cua tiét dién
nghiéng co6 dang:

Q=<Q, + 2R _Fsina (5)

Nhw vay neo xién cd nhiém vy chiu phan lyc
ngang ma dat da va neo dirng chiu khéng hét:

Q =2R_Fsino>Q-Q, (6)

Trong do:

Q, — Kha nang chiu lyc ngang cla neo xién.

Chéng han trong trwd'ng hgp nhw hinh vé trén,
tiét dién nghiéng bét loi nhat c4t qua 2 I6p neo
xién F , F_, lGc do cong thire (6) ¢ dang sau:

Q,=R_(F,+F,sina>Q -Q, (7)

Trén doan dam ma Q > Q,, deu phai dat neo
xién

Néu tiét dién nghiéng bat loi chi cat qua lép
neo xién F_, thi ltc d6 cong thire (6) co dang sau:

Q,=R_ F_sina>Q,-Q, (8)

Ttr d0, ta co dién tich cot neo xién

> Qz - de

R, _Sina
Thay tri s6 clia F,vao (7), tim duoc:

S Ql_de -F

. 2
" R Sina

Twong tw nhw trén ta cting cé thé tinh toan cho
trwong hop tiét dién nghiéng chiu mdé men uén
théng qua bat dang thirc sau:

M<RFZ+>RFZ +>RFZ

TW d6 ¢ thé xac dinh dwoc dién tich tiét dién
cbt neo xién, dirng va khoang cach thich hop khi
biét trwéc hodc dw doan truwdc tai trong tac dung.
Trong khudn khé bai viét nay khong thé di sau
hon nira phan tich ting yéu té cling nhw nhirng

F
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nguyén ly lam viéc khac cua neo.

4. Két luan

Két cAu neo trong chbng gitr cong trinh ngam
va md da cho thdy c6 nhiéu wu diém. Cac nguyén
ly 1am viéc phd bién cla neo dang &p dung van
chwa phan anh dwoc cac trwong hop khac nhau
clia méi trwdng dat da xung quanh cong trinh
ngam. Do d6 rat can thiét phai di sau nghién ctru
hon niva dé cé dwoc cac giai phap twong thich voi
moi trwdng clia dat da xung quanh. Céng tac thiét
ké chéng gir phu thudc rat nhiéu vao kha nang cé
thé dw doan truéc tai trong, sy phat trién clia rng
suat dat da. Trong thuc té day 1a van dé khong dé
dang gi. Do d6 van phai két hop nhiéu phwong
phap khac nhau nhuw phuong phap thdng ké, do
dac dich dong; phwong phap kinh nghiém, phuong

phap ly thuyét; phwong phap mé hinh sé... Coéng
tac thiét ké dwoc tién hanh lién tuc ca trong giai
doan thi cong. S dung cac két qua quan tréc dé
diéu chinh thiét ké.

Tai liéu tham khao:

[1] Pham Si Lién. Két cdu bé téng cbt thép
(1969)

[2]. Nguyén Quang Phich, 1998. Mét phuong
phép xéc dinh céc théng sb hop ly cla két céu
chéng béng neo dinh két. Tuyén tap bao céo Hoi
nghi khoa hoc ky thuat M& toan quéc lan the XI
-8/1998. Tr.126-129.

[3] Trinh Bang Hwng, Néng Viét Hung,
Nguyén Thi Thu. Nghién ctru st dung neo két hop
neo cap trong chéng gitr cong trinh ngdm, mé. Tap
chi Cong nghiép mé. 2013,(1):14-18.

Anchors act as the diagonal reinforcement and the belt reinforcement
in the roof rock beam

Eng. Hoang Phuong Thao, Eng. Nguyen Thi Mai Anh
Vinacomin — Instiute of Mining Science and Technology

Abstract:

In the design of underground work sustainment by active supporting and holding methods such
as anchors, sprayed concrete, reinforced mortar pump, etc... there are lots of different views and
assumptions. Each calculation method will be appropriate for each different rock condition, but the trend
will be closer to asymptotic and the solution will be close to the actual work. If the rock environment is
considered as identical as that of the monolithic concrete lining, the anchors act as reinforcements in
continuous concrete. In the support of underground works, there are plenty of support principles such
as hanging, beam, reinforced arch, etc...In the principle of beam, the role of anchors can be considered
as the role of the belt reinforcement and the diagonal reinforcement in the rock beam. On the analytical
basis, the roof rock is considered relatively homogeneous. The paper presents a summary of the anchor
calculation model in the role of the belt and diagonal reinforcement in the roof rock beam, which reflects
an additional aspect on the effect of anchors in the support of underground works.
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A THONG TIN KHOA HOC CONG NGHE MO

THIET KE, KIEM SOAT VA PIEU CHINH HQ CHIEU KHOAN NO DE CAI
THIEN HIEU SUAT NO MIN TRONG PAO HAM LO

Tém tit:

PGS. TS. Nguyén Quang Phich

Dai hoc Van Lang

ThS. Lé Thanh Phuong

Hoi Khoa hoc va Cong nghé Mo Viét Nam

Bién tap: TS. Nhii Viét Tudin

Cho den nay, cong tac khoan né min luén la phirong phap chii yéu dwoe dp dung dé thi cong cdc cong
trinh ngam va mo. Chdt leong va hiéu qua ciia céng tée né min khi dao va xdy dwng cdac cong trinh ngam
o nu’o‘c ta khong ngung du’oc ndang cao. Ti uy nhién, so véi thé gici, thanh tiu vé hiéu qud va chat luvong
né chiea cao. T ren co so tong hop cdc tién bé khoa hoc va cong nghé trong linh vue khoan né, bdi bdo
phan tich mot S0 yéu 16 anh hwong cia khoi dd dén két qua né, gép phan xdc dinh va diéu chinh hop Iy
cdc thong sé ciia hé khoan né min trong cdac mé ham 1o va cdc cong trinh xdy ding.

1. Dat van dé

Trén thé gi&i cac phuong phap khai dao cong
trinh ngdm kha phong phu va da dang. Mot sb
mé than hadm 16 Viét Nam dén nay ciing da trang
bi may dao 16 hang nhe dung dé dao trong than
hoac dat da mém yéu. Trong thi cdng cac dudng
16 trong da rén clrng do diéu kién kinh té, diéu kién
dia chat va cac dac diém veé tinh chat co hoc cla
cac loai da, nén hién tai va trong twong lai cong
tac dao 16 trong cac mé ham 16 cla nwéc ta van
con phéi st dung dén phwong phap khoan nd
min. Tuy nhién thuc té [1,2] cho thay két qua dao
bang phwong phap khoan nd min chwa dat dwoc
cac két qua kha quan, cu thé:

- Budng bién nd léch nhiéu so v&i dwdng bién
16 thiét ké (dao thira va dao thiéu phai ban tay). Hé
s thira tiét dién thworng béng 1,17 dén 1,25;

-Ty & d4& qua c& (>50cm) va da vang xa rat
cao, gay kho khan cho céng tac xdc chuyén;

- Khung chéng bi xiéu l&éch sau khi nd, gay mét
6n dinh duong 10;

- Téc d6 dao 16 trung binh con thap.

Két qua thi cong chwa tbt, cd nhiéu nguyén
nhan khac nhau. Ngoai cac gidi phap ky thuat,
coéng nghé va td chire thi cong, thi cac bién phap
nham xay dwng ho chiéu khoan né hop ly cling sé
gop phan cai thién két qua khoan nd va nang cao
hiéu qua dao 16. Trong bai viét nay néu quy trinh
chung thanh 1ap hd chiéu khoan nd cé cha y dén
viéc diéu chinh khi thi céng, phan tich mot sé yéu
t6 anh hwéng tir phia khéi da, dic biét 1a cac yéu

t6 vé& dac diém cAu truc ctia khoi da. Trén co s& do
sé tang cwong nhan thire trong viéc xac dinh, diéu
chinh hop ly cac thong s clia hd chiéu khoan nd
min. Cac van dé chi tiét cé thé tham khao trong [3].

2. Xay dwng ho chiéu khoan né min va ton
tai thwc té

Dé thi cong cac dwdng 16 badng phuong phap
khoan nd min thi viéc thanh Iap hoé chiéu khoan
nd min c6 y nghfa quan trong, ngoai cac yéu cau
vé cong tac khoan, cong tac td chirc... Xay dung
hé chiéu khoan nd min vé&i cac théng sé hop Iy la
déng gop dau tién dam bao hiéu qua khoan nd.
Céc thdng s6 co ban cia ho chiéu khoan né min
bao gébm:

- Phuwong thire dot pha

- Lwong thubc né don vi

- Tién d6 nd ciing nhw chiéu sau 16 khoan

- Buong kinh 16 khoan, dwdng kinh thai thubc

- So d6 bb tri 16 min va sb lwong 16 min

- Th& tw kich né cac 16 min

N6i chung céac théng sb co ban nay déu phu
thudc vao moét loat cac yéu té khac nhau, co6 thé
chia thanh hai nhém. Nhém th& nhat bao gdm céac
yéu tb lién quan v&i dbi twong nd min la khéi da va
hinh dang, kich thuwéc cha khodng tréng can dao,
cac yéu t6 xuét phat tlr yéu cau hay muc tiéu cla
cong tac nd min. Nhém th& hai gdm cac yéu té
lién quan v&i cac kha nang cla ky thuat thi cong,
ky thuat nd min né, bao ham cac phuong tién nd
va phwong phap nb. Mét ho chiéu khoan né hop
ly nhat thiét phai chi y dén hai nhom yéu té nay.
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Puong nhién thyc té cho thdy két qua hay hiéu
qua nd min cling lai phu thudc nhiéu vao tac déng
qua lai gitra cac yéu té dé va dé ciing chinh Ia kho
khan I&n nhat dé cé thé hinh thanh dwoc phwong
phap xay dwng hd chiéu khoan nd hop ly. Cho
dén nay rat kho c6 dwoc cac mdi twong quan dinh
lwong téng thé, bao ham duwoc tat ca cac yéu td
khac nhau d6. Cac biéu thire thwe nghiém thweng
duwoc xay dung trong nhitng diéu kién nhat dinh,
nhiéu khi don gian héa va dwong nhién ciing chi
phan anh dwoc phan nao cac dic diém cla nhirng
khéi da. Cac biéu thirc chi y dén nhiéu yéu té khac
nhau thuwdng dirng lai & viéc mod ta so lwgc cac
yéu t6 anh hwédng, nén ciing khéng dé st dung.
Do vay tién hanh phan tich dinh tinh anh hwéng
clia cac yéu td khac nhau d6 nhdm tao nén co s&
didu chinh cac théng sé cta hod chiéu khoan nd
min trong thwc té cing 1a mot yéu cau can thiét dé
c6 dwoc két qua khoan nd téi wu.

V6&i quan diém trén, mot ho chiéu khoan nd
duoc coi 1a tdi wu cn duwoc xem xét va xay dwng
va diéu chinh theo trinh tw nhw trén so' dd hinh 1.

Phwong phap nd thuong hay né tao bién duoc
xac dinh trén co s& muc dich, yéu cau déi voi
coéng tac nd min lién quan véi loai cong trinh va
két cAu chdng cb dinh. N6i chung véi cac dwdng

16 co ban, cac ham tram cé tudi tho lau dai, két
cau chdng cb dinh la bé téng hodc bé tong cét
thép thi can thiét phai 4p dung phuong phap né
min tao bién; nhung néu s dung céac loai két ciu
chdng khac nhuw neo, bé tong phun, khung thép
khong nhét thiét phai nd tao bién. V&i cac dwong
16 chuan bj, thdi gian st dung ngén c6é thé chi nén
ap dung phuong phap nd min thuong.

Khi xay dwng bién phap thi cdng thuwdng hay
dé cap t6i viéc lwa chon phwong tién thi cong.
Trong thuc t&, cac phwong tién thi cong nhw may
khoan, xuc béc, van tai...tai mdét mé ham 16 can
dwoc xem xét dau tu theo tién bo ky thuat d& dam
bao n&ng lwc thi cong, nang céo ndng suét va cai
thién diéu kién lao dong, phu hop véi diéu kién
va loai mé. Ho chiéu khoan né min thwdng dwoc
thanh 1ap trén co s& cac trang thiét b hién c6, chir
khong thé tuy tién lwa chon.

Sw thanh cong ctia hd chiéu khoan nd 1a phai
diéu chinh cac théng sé co ban cta ho chiéu
khoan né, twong (rng véi loai thudc né va phwong
tién nd modt cach hai hda véi nhirng bién déng cla
khéi da trong diéu kién ky thuat xac dinh. Pwong
nhién dé co6 thé diéu chinh cac théng sé khoan nd
hop ly, nhat thiét phai theo ddi, phan tich hiéu qua
nd min tr hd chiéu khoan nd da thanh lap. Két

¥ v '
| Thiét bi, Thuéc nd, Phurong phép: nd
5 g phuong ignky || phuong tién thnimg, 0o tao
EE g% tht thi cong nd bién
Eﬁgéi I _'_‘_'—'—-—“::‘—h/ o
g oo || g sk phe o tifn co bim
% ‘%‘E e & | = luomg thude nd don vi
E- é‘% " chia gwong 'mﬂﬁlﬁfﬂh!alﬁnlﬁkhmn, L
2 lsg Lmchon | [ SSEOUERL DKo
‘g 3 so db thi céng | | =dwomg kinh thoi thnde
%_g‘g =50 hromg 16 khoan
'§§§ So 36 bb tri 16 khoan, trinh fir nd
|—]‘§- * +
Hé chiéu khoan nd
v ¥
N va phén tich hifu qua nd

Hinh 1. Thanh Iap va diéu chinh hop ly hé chiéu khoan né min
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qua hay hiéu qua cla cong tac khoan nd min khi
dao 16 dwgc danh gia dinh lvong va dinh tinh (b&i
vi khéng phai luc nao cling xac dinh dinh lvgng
dworc) theo cac chi tiéu sau:

- Hinh dang kich thwéc khodng tréng dworc tao
ra, théng qua hé sé thira, thiéu tiét dién;

- Mtrc @6 hay hoai khdi da vay quanh, théng
qua quan sat, khdo sat cac vét nit trén bién
khodng tréng dao ra;

- Tién d6 nd thuc té, thong qua hé sb st dung
16 min;

- Hinh dang va phan b ctia déng da, phan bd
c& hat ctia ddng da nd ra, thwong theo mirc do
vang xa, lwong da qua cé theo yéu cau va mirc do
kho khan khi xdc béc.

- Hiéu qua thi cong chwa kha quan hién nay cé
nhiéu nguyén nhan khac nhau. Qua theo déi thyc
té, ngoai diéu kién trang thiét bj thi cong lac hau,
cong tac cung trng vat liéu, cong tac té chirc con
han ché, ching tdi thdy cé cac ton tai co ban sau
lién quan vé&i ho chiéu khoan nd min:

- Ho chiéu duwoc thanh lap theo nhitng kinh
nghiém, chi dan nhéat dinh, it c6 sw quan tam
nghién ctru cai tién cho phu hop véi hoan canh
thuc té, it chu y van dung tién bd khoa hoc, nhirng
nhan thirc méi;

- Trong khi thi céng cac dwédng 16, viéc diéu
chinh cac théng sé khoan nd min it dwoc quan
tam, mot phan 1a do didu kién cla méi truong thi
cbng khéng cho phép, nhuwng mat khac cling cé
thé con do thiéu manh dan, hodc do nhan thirc
chwa day du vé cac yéu td anh huéng tir phia khoi
da.

Cac van dé néu trén rat can dwoc nghién clru,
trao ddi va xem xét thwdng xuyén va thiu dao dé
kip thoi diéu chinh thiét ké ho chiéu khoan nd min
hop ly v&i diéu kién thuyc té cong trinh.

3. Cac yéu té anh hwéng cua khéi da dén
thong sé khoan né va quy luat

C6 nhiéu yéu tb lien quan voi khdi da, dbi
twong cla cong tac khoan nd min, anh huéng dén
két qua khoan né (Hinh 2). Phan tich va danh gia
cac anh hwéng doé sé cho phép cé thé diéu chinh
cac thong sb khoan nd cho hop ly, trén co s& hiéu
qua nd thu dwoc. Cac yéu td gay anh hwdng rat da
dang, tuy nhién cé thé xép vao ba nhém la:

- Thanh phan vat chét;

- CAu truc dia chét;

- Céc tinh chét cong nghé.

3.1. Anh huwéng cua yéu té thanh phan vat
chét caa khéi da

No6i chung kich thuwdc cac hat khoang vat,
thanh phan khoang vat va cau tric cia da la yéu tb
anh hwéng dén két qua nd min. Tuy nhién cho dén
nay van dé nay chwa dwoc nghién ctru nhiéu. T
cac két qua nghién clru mai cho thay, kich thuwéc
hat khoang chi c¢é anh huéng thir yéu dén két qua
nd min. Nguwoc lai thanh phan khoang vat lai cé
y nghia dang ké. Khoang vat cé tinh tach ché tét
sé tao diéu kién pha nd dé hon, khoang vat cang
clrng, cang dai cang kho pha vé hon. Mrc dé dan
xen cla cac khoang vat cang tét cang khé pha né
hon, doi héi nang lwgng pha hay Ién hon. Vi du
cac da dam két c6 mirc dd dan xen thwdng tdt hon
so v&i da cudi két nén pha vé ciing kho hon.

Cac da tram tich trong cac mé than thwéng

Khoi dé-doi twong nd min

Céc tinh chét cong nghé

ecac tinh chat co 1i:

Thanh phan vat Céu tric dia chat
evit chit co ban etinh phan 16p
ethanh phéan khoéng || etinh phan phién

vat ecac khe nut
echat dinh két thé nam, chat lap
ekich thudc hat nhét, d0 mé, chiu

odd rong va vat liéu
16 rong (nudce, dau,
khong khi)

dai, trang thai bé mit,

bién d6 pha huy

enudc ngém: ap luc,
chiéu cao muc nudc

echiéu day tang phu

dd bén kéo, nén, cit; mat
do, tinh dan hoi, tinh déo,
d6 dai (nhdt), sttc can am
hoc, kha nang hép phu va
tiéu tan nang lugng, muic
dd chén chat

ecac chi tiéu cong nghé:
d6 ctng, stc chdng phé
v, dd nd min...

Hinh 2. Céc yéu té dnh huéng dén két qua né min
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c6 cac chét dinh két khac nhau, c6 thé la cac
hydroxyt sét, thach cao, can xit, thach anh va do
vay ciling anh hwéng Ién dén kha ndng pha nd.
Thong thwdng dd bén nén cta da trdm tich phu
thudc nhiéu vao chét dinh két. Chat dinh két cang
tét, d6 bén cang cao va do vay quyét dinh dén
tac dong pha v& bang né min. Chinh vi vay khéng
phai bao gid sét két cling cé dd bén nhd hon cat
két. Day 1a diéu can chu y tai cac mé than.

3.2. Anh hwéng cua yéu té céu tric dia chat

Cac yéu té chu tric trong khdi da dwoc xac
dinh b&i cac mat phan cach, gay gian doan trong
khéi da. Tuy thudc vao sw xuét hién cta ching
(thé ndm, céc kich thuéc hinh hoc, chat I4p nhét...)
trong khéi da sé dan dén nhirng &nh huéng rat da
dang va phtrc tap. Néu cha y dén hién twong lan
truyén, phan xa va khuc xa cla séng nd két hop
véi kinh nghiém thyc té cho thay thé ndm cla cac
mat phan cach chinh (chi dao hay cét yéu) va vi tri
twong déi ctia khéi thubc cé anh hwéng rat lén dén
hiéu qua nd. Khi cac hé khe nirt phan bd déu, hoac
khéi da khong cé khe nit, hinh dang cia phéu
pha huy it bj anh hwdng clia cac mat phan cach.
Nhwng khi cac hé mat phan cach phan bb khéng
déu va trong d6 c6 mot hé mat phan cach chinh
thi két qua nd sé phu thudc nhidu vao hé mét phan
cach d6. Trén hinh 3 m6 phong anh hwdng cla
thé& nam cla hé khe nit chinh dén phéu nd, so véi
trwong hop khdi da khong cé khe nit. Hiéu qua
nd dat cao nhéat khi cac khe nit hay mét phan 1&p
chay song song v&i mat tw do. Cling vi vay khi cé
cac mat phan cach chinh cat vuéng goéc véi truc

géc cdm duong
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Hinh 3. Thé ndm cda mat phan cach chinh va
phéu né
dwong 10, thi nén dét pha dang ném hay lang try,
con khi cac mat phan cach chay song song vé&i
truc dwong 10 nén sr dung dang dét pha tru (hay
|6 khoan song song).

Nhitng anh hwéng twong tw khi xét dén vi tri
twong déi clia dwong phwong va géc cdm so voi
cac hwong 16 khoan va cac mét tw do thé hién trén
hinh 4a,b,c khi str dung khéi thuéc nd hinh tru dai.
Céc hinh 4d, d mé phdng dang pha hiy cac 16 min
pha trén guong twong ng voi cac thé nam cda
cac méat phan cach chinh. Chéng han c6 thé xem
trwdng hop d 1a dao theo huéng cdm va trudng
hop d la dao ngwoc hwéng cdm, nhung ciing ¢
thé xem xét twong tw khi cac 16 min pha hai bén
swon, trong trwdng hop cac mat phan cach cat
chéo so vé&i truc dwdng 10.

Céc két qua dé cho thdy cac phéu pha huy rat
da dang va can dwoc chu y phan tich cu thé khi
thi cong, dé co6 thé diéu chinh b tri chiéu sau 16
khoan, lwgng thubc nd twong trng tly thudc vao vi
tri cGa 16 khoan.

<

a) (I) 7 A

goc cadm

duwdng

goc cdm

)
RSN

duwong

LA

Hinh 2. Céc yéu té dnh huéng dén két qua né min

Yo
QUACERT -

ISO 9001

KHCNM SO 6/2020 * CONG NGHE KHAI THAC HAM LO



THONG TIN KHOA HOC CONG

NGHE MO

Thuc té cho thy anh huéng clia cac mét phan
cach trong khdi da khong chi lién quan véi sy lan
truyén ctia séng nd, ma con lién quan véi tac dong
pha hady ctia khi nd va ap lwc khi né. Khi nd véi ap
lwe 16n xam nhap vao cac khe nt vén cé trong
khéi da hodc khe nit hinh thanh do tac déng cta
séng nd va dap, gay ra hiéu trng tach pha khdi da.
Vi thé néu khdi da khong bi nirt né hodc nit né
it, tac dong pha hiy phu thudc nhiéu vao do bén
cla da, lién quan véi sw hinh thanh cac vét nit
kh&i dau. Khi khdi da nt né trung binh thi hiéu
&ng pha tach da bi chi phéi béi cac vét nirt va néu
khdi da niet né nhiéu, thi sw cd mat cia cac khe
nirt tham chi lam gidm hiéu qué nd (do phut hay
giadi tda khi nhanh). Cac két qua do cho thay cac
phé&u pha huy rat da dang va can dwoc chiy phan
tich cu thé khi thi cong, dé co thé diéu chinh bé tri
chiéu sau 16 khoan, lwong thudc nd twong rng tuy
thudc vao vi tri cda 16 khoan.

Trén hinh 5 1a vi du v& két qua nghién ciru
[4] vé &nh hwéng clia mt d6 nirt né dén chi tiéu
thudc nd don vi, danh gia theo phan trdm cla
truong hop khong cé khe nit. Day ciing 1a diéu
can chu y khi lwa chon loai thubc nd, cho phi hop
v&i mire do nirt né cda khoi da.

3.3. Anh hwéng cua chi tiéu céng nghé cua
d4, khéi da

Dé pha v& da phai tao ra néng lwong co hoc
théng kha nang chiu tai hay dd bén cta da va khéi
da. Tuy vay, cho dén nay chwa c6 két qua nghién
ctru dé xuat dwoc moé hinh v& co ché pha hay
tbng thé bang khoan nd min, do vay trong thuc té
van chi yéu st dung cac biéu thirc kinh nghiém
dé duw tinh cac thong s cho ho chiéu khoan nd

theo dd bén cla da, khdi da ciing nhw cac ‘chi
tiéu cong nghé’.

Néu nhw cac chi tiéu cong nghé, nhw d6 nd
min hay strc chdng pha né (da dé& nd, khoé nd), kha
nang tach pha (dé tach pha, khé tach pha)... la
nhirng dai lwong cé y nghia gian tiép, dwoc dinh
nghia theo kinh nghiém, thi cac chitiéu co hoc nhw
dd bén nén, do bén kéo...clia da la cac dai lwong
cu thé, co thé xac dinh bang thi nghiém. Tuy nhién
dé pha v& hay tach béc mot phan da ra khéi khéi
da, nham c6 duoc khoang tréng ngadm can thiét,
thi chi riéng cac chi tiéu co hoc clia da cling khdng
phan anh dwoc hét hiéu qua pha vé. Do vay ciing
da co6 cac cong trinh nghién ctvu chd y ddng thoi
dén céac yéu té khac nhau, chdng han twong quan
véi diém sb khéi da RMR [5], véi nhém khéi da [6].
Sau day chi phan tich trén co s& dinh tinh, dé co
dwoc nhan thire dinh huéng diéu chinh ho chiéu.

Mot didu khéng dinh la da cang cirng, cé do
bén cang I&n thi strc chéng pha nd ciing cang 16n,
do vay cang khoé pha v& bang khoan né min.

Pha v& da bang khoan nd min 1a co ché phay
hay déng, do vay trwéc tién can phan biét gitra cac
loai da déo va da khéng déo. Trong cac mé than
loai d4 it nhiéu cé biéu hién déo nhu sét két. Phan
Ion cac da khac thuéc vao nhom da khong déo;
cac loai da nay lai can dwoc phan biét ra d& don
va d4 dai (hay quanh). Pha v& bang phwong phap
dong cac loai da déo va quanh thuwdng khé hon
la cac loai da don. Hién nay ciling chwa c6 nhirng
quy wéc chung vé cach phan nhém cac loai da
trén, song kinh nghiém cho thay cé thé so bo dua
vao ty sb gitra do bén nén (c,) va do bén kéo (o)
clia cac loai da dé phan loai s6 bd, chang han nhw

2,5 Thuét né Amon Gelit 2. dé6t pha hinh %
. Tinh chét caa khéi da cé y 100
: ~| nghia quyét dinh
'g 2.0 Hiéu t_'r,ng khoang -
~O - suygiamdo cach khe
c dién tich bé not >
D — 5 75
“8 | _khoana S
: - . »
S 1.5 Tinh chat
o cuadacoy |
§_ - nghia quyét 50
= 10 63 20 | 63 200
T T T T T 1

Khoang cach gitra cac khe nirt cm

Hinh 5. Mé6i quan hé gitra luong thube né don vj va khodng céch gitia cac khe nut
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Béng 1. Phéan loai cac nhom déa theo mure dé déo,

dai, don
c,/0, Nhom biéu hién pha hiy
>20 rat don
20-10 don
10-5 dai (déo)
<5 rat dai (rat déo)

trén bang 1.

Biéu hién pha huy don, dai (gidm bén) va déo
clia cac loai da ciing dwoc xac dinh bang thuc
nghiém, v&i cac may thi nghiém cho phép diéu
khién bién dang va cé do cirng I6n. Cac loai da
don c6 thé cé dd bén cao, song cong co hoc tai
thoi diém bi pha hiy c6 thé nh, trong khi d6 cac
da déo va dai co6 thé cé do bén thap nhwng cong
co hoc tai thoi diém bi pha hay lai I6n. Do vay
dé cha y dwoc tinh dai hay déo cé thé xay dung
méi twong quan gitka cdng co’ hoc gidi han cla da
véi cac thong sb cta hd chiéu khoan nd. Chéng
han hinh 6 |a vi du vé méi twong quan gitra lvong
thudc nd don vi véi cong co hoc [4].

A
53,51 Thudc né amén gelit 2; ®
£ ] dotpha hinh ném
LS
e(g 257

Luong thube
T
i

0,5 100
1

200

300 400

] ] T
Céng pha hity co hoc kJ/m®

»
>

Hinh 6. Mbi quan hé giira luong thube né don vi
va céng pha huy co hoc cla da

4. Két luan

DPé nang cao hiéu qua thi cong cac cong trinh
ngam bang phuwong phap khoan nd min chinh 1a
diéu chinh cac thong sb, xay dung hd chiéu khoan
nd hop ly twong rng véi dbi twong thi cong. Trong
diéu kién coéng nghé thi cong da co (khong thay
ddi) thi cac théng sbé ctia hod chiéu khoan nd min bi
chi phédi co ban béi cac diéu kién va tinh chét cla
da, khéi da, kich thwéce, hinh dang cua tiét dién
nd. Théng qua phan tich danh gia cac yéu té anh
hwéng téi hiéu qué khoan nd min, sé cé dwoc giai
phap diéu chinh hop ly cac théng sb khoan né trén

co s& két qua nd thwc té. Bang cach nay sé co
dwoc ho chiéu nd hop ly cho tirng diéu kién cu thé
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A THONG TIN KHOA HOC CONG NGHE MO

Design, control, and modify the explosion pattern to improve
the blasting efficiency in underground excavation

Associate Professor. Dr. Nguyen Quang Phich - Van Lang University
MSec. Le Thanh Phuong - Vietnam Mining Science and Technology Association

Abstract:

Up to now, the drilling and blasting work has always been the main method applied for the
construction of underground works. The quality and efficiency of the blasting work during excavation
and construction of underground works in Vietnam has been continuously improved. However, in
comparision with the world, achievements in the efficiency and the explosion quality are not high. On
the basis of the summary of scientific and technological advances in the field of drilling and blasting. The
paper analyzes a number of fluential factors of rock blocks on the explosion results, which contributes
to determine and rationally adjust the parameters of the drilling and blasting passport in underground
mines and construction works.
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PHUONG AN LAM TOI XUC BOC PAT PA XU LY BO TRU MO THAN
NA DUONG PAM BAO AN TOAN CHO CAC CONG TRINH TREN MAT

Tém tit:

TS. P6 Ngoc Twée, ThS. Pam Cong Khoa
ThS Lé Ba Phirc
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Luu Vin Thuc

MG than Na Dwong hién dang khai théc va cung cdp toan bé than cho nha may nhiét dién Na Dwong.
Hién tai day mé ¢ mike +150 m. Trong twong lai, ddy mé xuong sdu t¢i mirc +18 m. Déc diém bo tru
mé than Na Dwong trieot phdng theo tirng [0p; nam trén bo tru va cach 150 m vé phia Nam la Nha mdy
nhiét dién Na Duong. Dé dam bdo an toan khi khai thac xuéng sdu, cac thiét ké da dé xudt béc vao tru
theo phirong nam ngang tir 25 m = 100 m. C6 nhiéu cong nghé cé thé sir dung cho viéc xir Iy bo tru mo
than Na Dwong: Lam toi co hoc, khoan né min, xiic boc bang mdy xiic, 6 t6... Bai bdo dé xudt cong nghé
lam toi, xiic boc ddt da va trinh tw khai thac phit hop dé dam bao an todn vé séng chan dong né min dén
nha may nhiét dién va giam chi phi xut ly bo tru mo than Na Dwong.

1. Pat van dé

Hién nay, mé Na Dwong dang trong qua trinh
khai thac xudng sau, b tru c¢é chiéu cao Ién, khai
thac bam tru lién tuc, vdi két cdu dia tAng bo tru
bt loi (a4t da tdn tai cac mat yéu, thé nam cam
vao khong gian khai thac) nén hién twong bién
dang, trwot I& be tru thudng xuyén xay ra. Diéu
dé gay nguy co mat an toan cho cac cong trinh
trén mat. Da cé nhiéu gidi phap d& dam bao 6n
dinh cho b& tru nhu: Viéc cat tAng gidm tai, khoan
gidm 4p... Viéc cét tang bo tru ciia mé dang dugc
thwe hién bang cdng nghé truyén théng Ia khoan
- nd min v&i céac 16 khoan cé dwéng kinh 36mm
ho&c 160mm, xtc bdc trwc tiép. N& min 16 khoan
I&n la mét trong nhirng nguyén nhan lam suy giam
cAu tric khéi da, gay méat én dinh bé mé, gay nguy
co mat an toan cho cac coéng trinh trén mat, con
nd min v&i 16 khoan nhéd hay xuc béc truc tiép cd
cobng suét nhd, hiéu qua cong nghé réat thap, kho
dam bao ké hoach san xuét ciia mé.

Trén co s& diéu kién hién trang va nguyén tac
dé ra, d& xuat mot sé cong nghé lam toi, xuc béc,
van tai phu hop dé ddm bao an toan vé séng chan
déng ndé min dén nha may nhiét dién va gidm chi
phi xt ly b& tru mé than Na Duwong.

2. Cac giai phap céng nghé béc dat bo tru

2.1. Hién trang bo’ tru mé than Na Dwong

Mé than Na Duwong dang khai thac tai khai
truong via 4, cbt cao day mé thap nhat & mic
+150 m, b& tru dwoc chia thanh 3 khu: Khu |, khu [l

(khu Trung tam) va khu lll. Chiéu cao b tru & vi tri
I&n nhat 14 130 m, géc dbc trung binh toan cla be
a =15 + 22°. Khu vyc phia trén mat, cach bo try
khu Trung tdm khodng 150 m, tai c6t cao +285 m
c6 cac cdng trinh: Nha may nhiét dién Na Dwong |
dang hoat déng (Hinh 1), s&p t&i sé xay dwng Nha
may nhiét dién Na Duong Il, khu xwéng sang lién
ké v&i nha may nhiét dién Na Duong |.

e S

Hinh 1. Bo tru md than Na Dwong

D4t da bo tru md than Na Dwong gébm: Cat két
50%, bot két 30%, sét két 20%; coé hé sb kién cbd
f <5, nit né cap | - II, khdi lwong thé tich trung
binh tr y = 2,35 + 2,43 t/m?, cAu tao dang phan
|&p mdng, thé ndm cdm vao khdng gian khai thac
voi goc déc tir 15 + 22°. Twr b mat xuéng 40 m,
tbc do truyén am trong dat da b tru tir 900+1800
m/s (hinh 2).
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Hinh 2. Téc dé truyén am tai cac I6p dét da tru mé than Na Duong

Bang 1. Khéi luong béc dat da bo tru mé than Na Duong

ggtnguboc +280 | +270| +258 | +246| +234| +222| +210| +198| +186| +174 | +162| Téng
Khéi
lwong, 644 | 1.950 | 2.171| 2.527 | 2.784 | 1.912 | 2.082 | 1.991 | 1.040 | 1.022 | 1.050 | 19.173
10°m?

NHA MAY MAT CAT TUYEN I

NHIET DTEN

KA DUUNG | BIRNGIGHIET R
N 5 THLC KTATTITAL

Hinh 3. Hinh dang bo md sau khi béc Iop da

Theo két qua nghién ctu, b& tru Nam khu
Trung tam trong gi¢i han tir tuyén Il dén tuyén
IV dia chéat co tdn tai tr 1 dén 2 tAng chira nuéc
ap lwc, cao trinh mirc nwéc 16n nhét tai 16 khoan
TV.4 dén +223,8 m, lvu lwong tai miéng 16 khoan
(+223,8 m) I&n nhat Q = 0,5 L/s (43,2 m3¥/ng), ap
lwc nwée 0,5 at [1].

Cac két qua nghién clru & trong va ngoai nuéc
[1] [3] va qua trinh khai thac thyc té clia Dw an cho
thay: Khi khai thac bam tru tai be try véi do déc y

= B = 15+20° thi thwong xuyén xay ra hién twong
cac lop dat da xuét 16 bj phong hoéa. Vao mua kho
dat da bi bong rop lén nhw vé trdu véi chiéu day tir
0,3 +0,5m, vao muia mwa bi ngdm nuéc ching tré
thanh chay nhao twong ty nhw bun hinh thanh cac
khéi trwot dong chay, chay trdi xuéng day mo, gay
mat an toan cho hoat déng khai thac ma.

Dé& dam bao an toan can lwa chon gidi phap
béc dat bor tru két hop véi cac 16 khoan giam ap.
B& tru duoc thiét ké boc véi két ciu tir 3+4 tang
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Cap nirt né I II I v v
Puéng kinh TB khoi, m <0,1 0,1+0,5 0,5+1,0 1+1,5 >1,5
Chi tiéu 4m hoc nirt né A; <0,1 | 0,1+0,25 | 0,25:0,4 0,4:0,6 | 0,6+1
<20 |\/—’_—-@

. . - b
20+40 2,2+32 3 5
40+70 3,2+4,2 *
70+120 4,2+5,5 _ 2
>120 >5,5

Ung suét 1,2, 3, 4- Ving xuc tryc tiép, khoan nd min, xdi bing
nén &,, Toc d6 Ve, km/s | may xdi c6 cong suat SOHP va 524HP; a, b, ¢- ving
MPa d&, trung binh, khé lam toi

Hinh 4. Luoc dé xéc dinh vung &p dung phuwong phép lam toi co hoc

trén pham vi toan bd; chiéu rong 16p da béc theo
phwong nam ngang tir 30+100 m; chiéu cao tang
khi boc dat da 12 m; khi két thuc 36+48 m; goc
nghiéng swdn tAng bang céc cam cuia cac I&p dat
datru a = B = 15+20° [1] hinh 3. Khéi lwong boc da
tai cac tAng xem bang 1.

V&i gidi phap boc dat da két hop vai khoan
giam ap lwc nwéc ngam tai khu ve bo try, két qua
kiém toan 6n dinh khi két thuc khai thac (mc +18
m) cho két qué hé sé &n dinh n = 1,52 = 1,3 (theo
tiéu chuan TCVN 5326:2008, v&i thoi gian ton tai
cla bd mé Ién hon 20 ndm thi hé sé dn dinh cda
mo n = 1,3) [3].

2.2. Nguyén tic Iwa chon giai phdp béc dat
bo tru mé than Na Dwong

Coéng nghé boc dat bd tru tai md than Na
Dwong can dam bdo cac nguyén tac sau: Dam
bdo an toan cho cac cong trinh trén mat, giam
thiéu & nhiém méi truong; Dam bdo ké hoach
san xuét cia mé; Chi phi tdng hop cac khau cong
nghé 1a nhd nhét.

2.3. Cac giai phdap céng nghé phu hop béc
dat d4 bor tru mé than Na Dwong

Trén co s& nguyén tac va hién trang, kinh té,
ky thuat hién cé, cac loai hinh cong nghé béc dat
c6 thé ap dung ddi véi khu ve ber tru mé than Na
Dwong nhw sau:

1. Céng nghé lam toi, xtic béc dét da bang co
gi6i (SDCN1)

Coéng nghé lam toi d4t da khong can khoan nd
min phu hop tai bo tru mé than Na Dwong la sk
dung may cay x&i. Day 1a mét loai thiét bj tién tién,
rat co dong, linh hoat va gon nhe, dé& s dung, phu

ho’p véi day chuyén ddng bo thiét bi theo chu ky
sén c6 ctia mé, thuan lgi cho cong tac van hanh, té
chtrc thi cong, chi dao san Xuat va khoéng lam dao
16n cac quy trinh san xuét hién dang ap dung cta
mé. Hon nira, cac hang KOMATSU va CAT déu
da cb cac co s& stra chiva, bdo duéng chéic chan
& Viét Nam [5]. Theo GS. TSKH O.P. lacobasvin
[7], pham vi s&r dung phwong phap lam toi co hoc
thé hién & hinh 4.

T lwoc dd nay cho thay rang véi dat cé 6 <40
MPa thi cé thé XO’I & cac cap nit né t 1+1V; kh| 0,
< 40+70 MPa, & cip nrt né I+l thi m&i c6 thé Iam
toi bang phwong phap xéi duwoc; con loai dat da
c6 6, > 70 MPa thi co thé x&i dwoc khi cap nut né
|. Voi dét da co 6, > 120 MPa hoé&c nit né cap IV,
V thi khong thé XO’I duwoc.

Véi tbe do truyen am b& tru mé than Na Dwong
tr 900+1800 m/s; (rng suét nén nhd hon 50 Mpa
thi chon may x&i DIR céng suat may x&i khoang
302 Kw, trong lwong may 48,2 tAn v&i so dd xoi
hinh 5.

Mot sb chi tieu ky thuat may cay x&i DIR thé
hién bang 2.

2. Gidi phap céng nghé lam toi dat da bang
khoan né min (SDCN2)

N6 min lam toi dat da la moét trong nhirng
phwong phap st dung phd bién. D& gidm thiéu
cwdng d6 séng chan ddng khi tién hanh nd min tai
bo tru va ddm bdo an toan cho cac cong trinh trén
mat cé thé ap dung cac bién phap lam toi dat da
nhw sau [3]:

- Nang cao hiéu qua s dung nadng lwong nd
hivu ich (né min vi sai phi dién, thay déi c4u trac
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Ghi chi:

1. Méy xtc thiy lwe glu nguoc
2.0t twdb

3. May cay x¢i

- Lex: Khu wire cay xéi (m)

- Ldt: Khu vire du triy (m)

- Lxb: Khu e xdc bdc {m)

V by z N
Hinh 5. So d6 céng nghé boc dat da bo tru bang may cay xoi

Bang 2. Chi tiéu ky thuat may cay x6i DIR 4p dung cho diéu kién bo tru mé than Na Duwong

T Théng s6 Pon vi Gia tri

1 Chiéu sau ngap rang co thé m 0,86

2 Chiéu réng ranh x&i trén mat m 2,64

3 Khoang céch gitra hai ranh dao k& nhau m 0,38

4 Chiéu sau x&i hiéu qua m 0,5

5 Chiéu dai 01 ludng cay x&i m 100

6 Tbc d6 may cay x&i khi lam viéc m/s 1,39

7 Nang suét thiét bi theo gi® m3/h 584,58
8 Nang suét thiét bi theo ndm m3n 1.788.806

lwong thube, so dd truyén nd hop ly...);

- Khoanh vung tac dung né (né tao bién, st
dung man chan);

- Lwa chon qui mé vu nd hop Iy va s dung
thiét bi chuyén dung gidm sat anh hwéng nd min
dé khéng ché, diéu chinh qui md cac vu nd hop Iy.

Dé thyc hién dwoc nhivng van dé néu trén yéu
cau:

+ Thi céng 16 khoan: Qua trinh thi cong 16
khoan dung ho chiéu (khodng cach, chiéu sau, do
nghiéng...) sé& lam gidm hau xung dang ké.

+ Thiét ké nd min: Cé phuwong phap né min
dé giam thiéu t6i da séng chan dong trong mdi
vu nd. N6 min cang nhiéu mat thoang thi tbc do
dao déng nén cong trinh cang nhd. Nb vi sai c6
thé tao ra cac méat thoang méi cho cac khédi thube
nd hang trong. Khi nd vi sai nhiéu hang, thoi gian
vi sai lén co thé giam thiéu téc d6 dao dong dia
chan nhiéu nhat. Chiéu sau khoan thém véi cac 16
khoan nghiéng la L, = 0,3b; v&i 16 khoan ding L.,

= 0,38b (b- khoang céach gitra cac hang 16 khoan).

+ Lwong thube nd trong mdi cap vi sai: C6 thé
dung giai phap sau dé giam lwong thuéc méi bac vi
sai, nho d6 lam yéu téc do dao dong: Gidm chiéu
sau 16 khoan, thiét ké chiéu cao tang nhé; Dung
16 khoan dwong kinh nhd; Vi sai trong 16 khoan;
Dung cang nhiéu cép vi sai cang tét.

+ Thudc nd: Dung loai thudc nd cé tée do truyén
nb nho.

V&i cac bién phap va yéu cau thiét ké nhw trén,
dam bao téc do chan dong tai hang rao nha may
nhiét dién phai nadm trong gia tri cho phép (\/‘cf <
1,0+1,5 cm/s) [6], pham vi ap dung lam toi bang
khoan né min thé hién hinh 6. So' d6 céng nghé
khoan - nd min c6 thé ap dung dé gidm chan dong
déi v&i bd tru va ddm bdo an toan cho cac cong
trinh trén mat (Hinh 7), cac thong sé khoan nd min
thé hién bang 3.

Dé dé tao ra bd md véi cac thong sb thiét ké,
giam tac dong dia chan vao b&d mé va dam bao

p¥ KHCNM SO 6/2020 * CONG NGHE KHAI THAC LOQ THIEN
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Bang 3. Théng sb khoan né min béc dat da tai bo tru mé than Na Duong

Gia tri
i L6 khoan d= 160 x
2 ien Ky | BPon L6 khoan d = 36 mm
TT Chi tiéu hiéu vi — Imm — — —
om |, i om om om
nm | NemIV Ty Vi Vil
1 | Chiéu cao phan tang h, m 6,0 3,4 2,8 2,1 1,5
2 | Do kién cb dat da f 3,89 3,89 3,89 3,89 3,89
3 | Bwong kinh 16 khoan d, m 0,16 0,16 0,036 | 0,036 | 0,036
4 | Mat d6 nap thubc P kg/m 18,1 18,1 1,0 1,0 1,0
5 | Chitiéu thudc nd q | kg/m? 0,20 0,20 0,12 | 0,12 | 0,12
6 | Chiéu sau khoan thém L, m 1,6 1,3 0,3 0,3 0,3
7 | Chiéu sau 16 khoan L, “ 7,6 47 3,1 2,4 1,8
8 | Buong khang chan tang w “ 6,4 6,4 1,6 1,6 1,6
9 |K/ccac 16 khoan a “ 6,4 6,4 1,6 1,6 1,6
10 | K/c cac hang 16 khoan b “ 55 55 1,4 1,4 1,4
11 | K/l thuée nd trong 16 khoan | Q, kg 50 29 0,9 0,70 | 0,49
12 | Chiéu cao cot thubc L, “ 2,8 1,6 0,9 0,7 0,5
13 | Chiéu cao cot bua L, “ 4,8 3,1 2,1 1,7 1,3
14 | Suét pha da trung binh S m3/m 9,6
15 | Quy mé bai nd Q kg 3.809 131
-\/\2\§”\ Smpanie
" k/ ' .| L5
BIEN GIOI K"E'TTIZIUC;_--‘ L : \-: 7
KHAI THAC MO ; ; N st
& T _ \\r LT
T B NG N
-y UQ'VG;,;’ Wiy T b \ 31 e
GHI GHU It D’ENNM'Q-"N;, N 1 T
77 KHUWC KHOAN - NG MIN QUONG KINH ¥ 40 QJE? ; - "/T_N
D = 160 MW (Q = 3.940 KG) 4

. KHUWVUC KHOAN - NG MIN UGNG KINH '
— D = 160 MM {1.000 < Q < 3.940 KG)

T KHU VUG KHOAN NG MiN

LO KHOAN

CON D =36 MM KET HOP CAY XGI

Hinh 6. Pham vi &p dung céng nghé lam toi dat da bang khoan né min

b& mé &n dinh trong subt thdi gian tdn tai ctia nha
may nhiét dién Na Dwong |, II, s dung so dd nd
vi sai theo hang hoac qua 16 vé&i nhém 16 khoan
d =160 mm va nd vi sai theo hang v&i nhém 16

Yo
QUACERT

khoan d =

36 mm.

~3.Cdng nghé lam toi dat da bang khoan né min
két hop cay x6i (SDCN3)
Dbi voi khu vic béc da cach nha may nhiét

ISO 9001
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Hinh 8. So db khoan né min lam toi so b 02 I6p dé cét két bang 16 khoan ¢ duong kinh 36 mm phuc
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dién tir 210+260 m, dat da cé 1&p cat két phan bd
day hodc dat da it nirt né (dac sit) cé tbc do truyén
am do dugc Ion hon 1500 mm/s. Trong trwong
hop nay, néu s&r dung may cay x&i lam viéc sé
giam hiéu qua lam toi. Khi d6, can nd min lam mé
rong hé théng khe nit, tao diéu kién thuan loi cho
may x&i lam viéc hiéu qua. St dung cong nghé
khoan nd min dwdng kinh 36 mm thé hién qua
hinh 8. 0

Cac thong sb khoan nd min dwoc tinh toan xac
dinh theo nguyén tac: Tdc do chan déng nén cong
trinh tai hang rao nha may nhiét dién Na Dwong
khéng vuot qua gia tri cho phép V < Ve = 1,0+1,5
cm/s; DAt da sau khi nd min lam toi so bd phai co
tbc d6 truyén am phu hop véi cong suat 1am viéc
may x&i; Sau khi nd min déng da gon, it cé sw
dich chuyén, ddm bdo may x&i lam viéc an toan

Két qua tinh toan thé hién bang 3. Sau khi
nd min, st dung may x&i dé lam toi dat da trong

pham vi toan boé mat tAng. So dd cong nghé x&i va
cac thong sb lam viéc clia may xdi twong tw nhuw
trwdng hop ap dung cong nghé boc dat da béng
may cay x&i thuan tiy (SDCN1).

Trén co s& nguyén tic lwa chon, cac cong nghé
str dung va tinh toan theo quy dinh hién hanh, cac
chi tiéu kinh té k§ thuat cta cac phwong an coéng
nghé béc dat da bd tru mé than Na Dwong thé
hién bang 4.

Qua béng 4, cho thdy: SDCN 2 c6 wu diém la
chi phi lam toi nhé nhét, tuy nhién nhwoc diém co
ban Ia phat sinh hau sung lam gidm yéu dat da
gan bai nd va tao chan dong gay anh hwdng toi
dd 6n dinh b va cac cong trinh 1an can. SDCN 1
va SBCN 3 st dung phwong phap lam toi béng
co gi&i gidm thiéu téi da anh hwdng ctia hau xung
va chan ddng dén cac cong trinh mét va duéi sau,
nhwng chi phi lam toi cao hon so véi khoan - nd
min

Bang 4. Céac théng sb khoan né d = 36 mm phuc vu méy x&i

T Chi tiéu Ky | Bon Gia tr
hiéu Vi HK.1 | HK.2 | HK.3 B
1 | Chiéu cao phan tAng nd min h,, m 2 2 2 2
2 | Do kién cb dét da f 4 4 4 4
3 | Chitiéu thudc nd q kg/m®* | 0,14 | 0,18 | 0,15 | 0,16
4 | Chiéu sau khoan thém L, m 0,3 0,3 0,0 0,2
5 | Chiéu sau 16 khoan L, “ 2,3 2,3 2,0 2,2
6 | Khoang cach gitra cac 16 khoan trong hang a “ 2,2 2,2 2,2 2,2
7 | Khoang céch gitra cac hang 16 khoan b “ 1,9 1,9 1,9 1,9
8 | Khéi lwgng thubc nd trong 16 khoan Q, kg 1,1 1,5 1,2 1,26
9 | Chiéu cao cot thubc L, “ 1,2 1,6 1,3 1,4
10 | Chiéu cao cét bua L, 1.1 0,7 0,7 0,8
11 | Suét pha da S m3/m 10,94
12 | Quy mé bai nd Q kg 514
Bang 5. Chi tiéu so sanh wu, nhuoc diém cta cac so dé cong nghé
TT Chi tiéu so sanh SDCN1 | SDCN2 | SDCN3 Ghi chu
Pam b'éo an toé‘n choA nhévmé)nf nhi?t dién E:ﬁng Tieu chuin
1 | nhw cac cbéng trinh trén mat (tdc d6 dao déng), 0 1,0+1,5| =<1,0 1.0+1,5 cm/s
cm/s
2 | Dam bao ké hoach san xuét ctia md Bam Tét Bam
bao bao
3 | Chi phi lam toi dat da, déng/m? 13.608 | 10.725 | 25.876

Yo
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3. Két luan

Mbi so dd cong nghé cé nhitng wu, nhuoc
diém riéng vé pham vi ap dung va hiéu qua coéng
tac lam toi. Tuy thuéc vao khoang cach tir khu vire
béc dat da bd tru mé than Na Dwong dén Nha
may Nhiét dién Na Dwong 1, 2 sé ap dung cac
SDBCN phu hop theo hwéng can mé rong téi da
pham vi lam toi bang céng nghé khoan né min
duwong kinh d = 160mm (SDCN2) ddng thdi giam
thiéu pham vi lam toi bang cay x&i.
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Plan on the rock loosening, excavation and berm treatment in Na Duong
coal mine to ensure the safety for the surface works

Dr. Do Ngoc Tuoc, MSc. Dam Cong Khoa, MSc. Le Ba Phuc
Vinacomin — Instiute of Mining Science and Technology

Abstract:

Na Duong coal mine is currently exploiting and supplying coal for Na Duong thermal - power plant.
Currently, the bottom of mine is at level of +150 m. In the future, it will be deepened to level of +18 m.
Characteristics of the mine slope of Na Duong coal mine is vertically sliding along to each layer. The
plant lies on the berm and is 150m far from the berm on the North side. The designs are proposed to take
away the overburden from 25 m to 100 m horizontally in order to ensure the stability of the berm when
the bottom of mine is deepened. A number of technologies can be used to handle the berm of Na Duong
coal mine such as the mechanical loosening, drilling and blasting, the excavation by excavators, dump
trucks, etc. The paper suggesis the suitable technology on the rock loosening, excavation and the mining
sequence to ensure safety on seimic waves due to the blasting to the Na Duong thermal - power plant,
which results in reducing the costs on the berm treatment.
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NGHIEN CUU LUA CHQN MUC PQ PAP VO PAT DA VA QUANG CHO
CAC MO QUANG PONG, SAT LQO THIEN THUQC TKV

Tém tit:

ThS. Pam Céng Khoa, TS. P4 Ngoc Tudc
Vién Khoa hoc Cong nghé mo - Vinacomin

Bién tap: TS. Luu Vin Thuc

Mire dé dap vé (MPPYV) ddt dé va qudng phan anh hiéu qud tong hop ciia cdc khdu cong nghé khoan
né - xic boc - van tai - nghién ddp. Hién nay, trén thé giGi dang sir dung 02 phirong phép xdc dinh
MDDundng va dat da, dé la: Phwong phdp do thi tong chi phi cac khdu cong nghé va i phirong phap do
thi tong tiéu hao nang luong cdc khau cong nghé. Bai bdao trmh bay ngi dung chi tiét hai phwong phdp
nay dé xdac dinh MPDV phix hop cho cdc mé quang dong, sat 16 thién ciia Tap doan Cong nghiép Than

Khoang san - Viét Nam (TKV).

1. Dat van de

MDDV dat da va quing dwoc déc trwng bang
kich thwdc c& hat nd min. Day la mét thdng sb
khoéng chi phan anh cwong do dap vé trong khau
nd min riéng biét, ma con dwoc xem xét trong
mébi lién hé dén tat ca cac khau coéng nghé xuc
béc, van tai, dap quang trwdc khi tuyén. MBBV
cang yeu (dwong kinh c& hat 1&n) thi nang suét
cua thiét bi xuc bbc - van tai va dap nghién cang
gidm va nguoc lai. Ngoai ra, dwong kinh c& hat
quang qua I&n con lam giam tu6i tho ham dap, anh
hwdng t&i nang suat quang dau vao ctia nha may
tuyén, tham tri la ach tic san xuét.

Tai cac mé quang 16 thién thuéc TKV dd kién
cb va do khbi dat da va quang co xu thé gia tang
theo chiéu sdu md, nén da anh hwdng khéng nhd
toi hiéu qua cong tac khoan nd min, xuc bbc va
van tai; D6i véi day chuyén cong nghé ché bién
quéng cla cac nha may tuyén c& hat dau vao may
dap tho duoc thiét ké véi kich thuée d = 1,0
m. Tuy nhién, trong qua trinh hoat déng thuc té
thuwdng xuyén xay ra hién twong ket ham gay ach
tac san xuat nén cac mé da chi dong gidm kich
thwocd xudng -0,6m. Vi vay, da tiéu tbn nhiéu
nang Iuong cho khau dap lan 2 trwde khi nghién
quang, giam nang suét, tang d6 mai mon va gia
thanh khau ché bién.

Dé xac dinh MPbV phu hop tai cac nwdc co
nén céng nghiép khai thac tién tién hién dang ap
dung 02 phwong phap xac dinh mic dé6 dap vo
dét da va quang gébm: Phuong phap dé thi giai tich
tdng chi phi cac khau céng nghé (chi phi khoan né,
xtc bbc, van tai, nghién dap (dbi véi quang) cho

mot m® dat da hodc quang 1a nhd nhét); Phuwong
phap db thi giai tich tdng tiéu hao nang lwong cac
khau cong nghe (nang lwgng sk dung cho cac
khau khoan né, xuc bbc, van tai, nghién dap (dbi
véi quang) cho mét m3 dat da hoac quang la nhé
nhét).

2. Cac phwong phap xac dinh MBDV hop ly

2.1. Lwa chon MPBV theo phwong phéap do
thi giai tich téng tiéu hao nidng Iwong cdc khau
céng nghé

DPé Iwa chon dwong kinh ¢& hat phu hop, can
thiét lap mdi quan hé gitra tiéu hao nang luvong voi
dwong kinh ¢& hat & tat ca cac khau céng nghé,
sau d6 st dung phwong phéap giai tich dé xac dinh
dwong kinh c& hat toi wu. BPwong kinh c& hat 1a
tbi wu khi tdng tiéu hao nang lwong cac khau cong
nghé nhd nhét.

E=E,+E,+E,+E;,— Min (1)

Trong do E Exb, E E,- chi phi nang lwong
clia cac khau khoan nd mln xtc bébc, van tai 6 to
va nghién dap (déi véi quang).

a) Tiéu hao nang luong trong khau khoan - né
min

- Tiéu hao nang lwong trong khau khoan 16 min
(E,): dwoc xac dinh theo cong thire [2]:

E, = 0,0181q_.e®"", kW.h/m?® hay A = 65,16.
q, e"”f kJ/imd  (2)

Trong d6: g - chi tiéu thubc nd, kg/m?; f- hé sb
kién cb clta dat da theo protodiaconop. g, tinh theo
cbng thire [5]:

_0 1Jrd, 3 fd, , kg/m? (3)

q.
dtb ktn
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Trong do6: d - dwdng kinh cuc da trung binh,
m; d - kich thuoc trung binh cla kh0| nt, m; d -
duong kll’lh 16 khoan, m; k he sb quy chuyen
thudc né s dung so Vi thuoc nd chuan.

Tiéu hao nang lwvgng don vi clia khau nd min
dwoc xac dinh theo cong thirc:

E, =¢q, kd/m? 4)

Trong do €- ndng lwong cta chat nd st dung,
kJ/kg.

Nhw vay, tiéu hao nang lwgng don vi cla khau
khoan né dwoc xac dinh theo cong thirc:

= M(ﬁ,léeo’w +£) kJm¥(5)

o d. k

th™tn

b) Tiéu hao nang luvong khéu xic béc
- Tiéu hao nang lvgng don vi khau xuc boc xac
dinh theo cong thae [1]:

_ Nt e (6)

XB EK

X

Trong do N- cdng suét may xuc, kW, E- dung
tich cua gau xuc, m?; t - thoi gian chu ki xuc, s; K -
hé s xuc ctia may xuc

Theo A. V. Vesnyn, hé sb xtc dwoc xac dinh
theo khéi lwong thé tich dat da (y) va kich thuwédc
c& hat trung binh (d,,) theo cdng thirc [4]:

10,0976y —0,585y +1,7512

(7)
1+d,

T do, tiéu hao nang lwong don vi cia khau
xuc béc dwoc xac dinh theo cong thire:

E,= Nt (1+d,) KJIm(8)

* E(0,0976y° —0,585y +1,7512)

¢) Tiéu hao nang lwong khau véan tai

- Theo Y. P. Bybyk, tiéu hao nang lvgng don vi
khau van tai xac dinh theo cong thirc [3]:

E,=1.000 + (1 +d K, kd/m? (9)

Trong do: K,-hé sb b| cla phwo’ng tién van tai.
Déi voi van tai oto K, =0,7+0,8; déi voi bang tai K,
=0,2+0,3; dbi voi truc tai skip K, = 0,65.

d) Tiéu hao nang lweong khau dap nghién

- Theo cac tac gid V. V. Rzhevsky va G. Ya.
Novyk, tiéu hao nang lwong don vi clia khau
nghién dap xac dinh theo céng thic [6]:

_10.00007 ,

nd = (lg d,—lg db)’kJ/m3(10)

Trong dé: o,- cwong dé khang kéo, MPa; E -
modul dan hoi, MPa d,- kich thuwoc c& hat dau ra
clia may nghién m; V- kh0| lwong dap v& cla dat
da,vV=1ms

T cac céng thire xac dinh tiéu hao nang lwong
don vi cac khau cdong nghé (céng thic 2+10), voi
ham muc tiéu (1). Bang phwong phéap gidi tich xac
dinh MPDV d4t da va quéng ti wu nhw sau [1]:

+ Khi str dung dap nghién d,, xac dinh theo

cbng thirc:
2
b +4ac—b (11
2a

d )

w

+ Khi khéng s dung dap nghién d, xac dinh
theo cong thirc:

d, =\ﬁ(1z)
a

Vi
a= i, +1000K,
E(0,0976y —0,585y +1,7512)
5000,
E In10

_OWrd, Jfd Wrd, 3l fd, (65 167/ +e)
P :

T cdng thire (11) va (12) xac dinh dwoc kich
thwdc c& hat téi wu déi voi dat da va quang tai
cac mé quing dong, sat thudc TKV (y = 2,71+2,86
kg/cm?; d = 0,4+0,88 m; o, = 5,26+11,26 MPa;
E =45+ 91 MPa) khi téng tleu hao nang luvong cac
khau céng nghé nhé nhat cho cac déng bo thiét
bi DBTB hién co6 tai cac moé (d, = 0,102+0,250 m;
E=1,0+6,7 m? q = 16+58 tan; d ./d, = 1,0/0,25 m)
xem bang 1 va 2.

2.2. Lwa chon MPBV theo phwong phép do
thi giai tich téng chi phi cdc khau céng nghé

Ham muc tiéu xac dinh MPBV dat da va quang
nhw sau:

C=C,+C, +C, +C,— min (13)

Trong do C tong chi ph| cla cac khau cong
nghé, d/m Ckn, C C.C. - twong trng la: chi phi
khoan nd, xuc boc van ta| ngh|en dap, d/md.
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Bang 1. Kich thuéc c& hat téi wu dat da theo téng tiéu hao nang luong cac mé déng, séat thuéc TKV

Dung tich Pwong kinh . _ | Gia tri dwérng kinh c¢& hat (m) theo dd kién cé
g p g Tai trong 6 Ag 22
TT | gau xuc (E), | 16 khoan (d,), t6 (q). tan dat da
m? m ’ 8 | o [ 10 | 11 | 12 | 13
1 May xuc dién gau thuan SKI
- 5,0 0250 | 5558 | 0225|0243 | 0,261 | 0279 | 0,296 | 0,313
2 May xdc TLGN
- 1,0 0102 6 0,152 | 0,165 | 0,177 | 0,189 | 0,200 | 0,212
- 1,9 ’ 0,157 | 0,170 | 0,182 | 0,194 | 0,206 | 0,218
- 2,8 0,15 21 0,165 | 0,179 | 0,192 | 0,205 | 0,217 | 0,230
- 3,4 0,166 | 0,179 | 0,192 | 0,205 | 0,218 | 0,230
- 4,3 0,165 36 0,168 | 0,181 | 0,194 | 0,208 | 0,220 | 0,233
- 4,5 0,175 | 0,190 | 0,203 | 0,217 | 0,231 | 0,244
- 5,2 0,176 | 0,190 | 0,204 | 0,218 | 0,232 | 0,245
0,25 55-58
- 6,7 0,192 | 0,207 | 0,223 | 0,237 | 0,252 | 0,267

Bang 2. Kich thuéc c& hat téi wu quéng theo téng tiéu hao ndng lwong cac mé déng, sét thuée TKV

Dung Puwoéng Tai TV 16 Gia tri dworng kinh c& hat (m) theo dd kién

. S , X n Yy Ie ) <

tichgau| kinhlo |trongd 2 c0 quang
TT . N nghién,

xuc (E), khoan t6 (q), (d_/d),m

m3 (dk), m tén max' b/’ 8 9 10 1 12 13
1 May xuc tay gau OSKI
- | 50 025 | 55-58 | 1,0025 |0,195 0,210 | 0,225 | 0,239 | 0,253 | 0,280
2 May xtc TLGN
- 1,0 0.102 16 1,0/0,25 0,134 | 0,144 | 0,154 | 0,164 | 0,174 | 0,193
- 1,9 ’ 1,0/0,25 | 0,137 | 0,148 | 0,158 | 0,168 | 0,178 | 0,197
- 2,8 0,15 21 1,0/0,25 | 0,144 | 0,155 | 0,166 | 0,176 | 0,187 | 0,207
- 3.4 1,0/0,25 0,147 | 0,158 | 0,169 | 0,180 | 0,191 | 0,212
- 4,3 0,165 36 1,0/0,25 | 0,148 | 0,160 | 0,171 | 0,182 | 0,193 | 0,214
- 4,5 1,0/0,25 | 0,156 | 0,168 | 0,179 | 0,191 | 0,202 | 0,224
- 5,2 1,0/0,25 | 0,158 | 0,170 | 0,182 | 0,193 | 0,205 | 0,227
0,25 55-58

- 6,7 1,0/0,25 0,170 | 0,183 | 0,196 | 0,208 | 0,221 | 0,245

Chi phi cac cong doan san xuat duwoc xac dinh
theo cbéng thirc:

_Gu  ame(1a)

cd
(';cd=C:VI+C:nl+(:dl-'-(:tl-*-C:bh-'-(:kh-'-C:k’d/Ca (1 5)

Trong do: C - chi phi cong doan; d/m® N_-
Nang suat cong doan, m*/ca; G_- don gia ca may;,

d/ca; C - chi phi vat liéu, d/ca; C_- chi phi nhién
queu, d/ca; C,- chi phi dong Ig’c, d/ca; C,- chi phi
tien lwong cong nhan trwc tiép, phu trg, quan ly
phéan xwéng; C, - Chi,phll BHXH, Y té, kinh phi cong
doan; C, - chi phi khau hao; C, - chi phi chung khac
phuc vu san xuat tai phan xwéng.

Tbng chi phi cac khau céng nghé dbi vai ting
ddng bo thiét bj (DBTB) dwoc cac dinh dwa trén
co s&: Pon gia téng hop cac cong doan trong san
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Bang 3. Téng chi phi cac khdu céng nghé chinh trong day chuyén béc dét da tai cac mé déng, sat

thuéc TKV
e . Pon gia cac cong doan (d/m?) theo dworng kinh c& hat (m)
TT | DO kién co dat da
' 015 | 025 | 035 | 045 | 055 | 065 | 0,75
1 | DBTB: may khoan d = 230 mm + may xuc dién E =5 m® + 6 t6 van tai q = 55-58 tan
- 9 41.016 | 30.113 | 28.953 | 35.156 | 44.071 59.182 88.861
- 10 47.781 | 34.104 | 32.518 | 40.124 | 50.192 | 66.150 96.558
- 11 53.727 | 37.908 | 36.016 | 45.051 | 56.270 | 73.173 | 104.313
- 12 57.862 | 40.240 | 38.502 | 49.070 | 61.525 | 79.476 111.424
- 13 63.726 | 43.525 | 41.756 | 53.973 | 67.533 | 86.396 | 119.155
- 14 66.404 | 45.537 | 43.773 | 57.594 | 72.575 | 92.461 126.039
2 | BBTB: may khoan d = 165 mm + may xic TLGN = 4,0-4,5 m? + 6 t6 van tai q = 36 tan
- 9 40.756 | 30.018 | 34.424 | 40.282 | 48.933 | 63.812 93.264
- 10 46.546 | 33.909 | 39.912 | 46.945 | 56.616 | 72.269 | 102.422
- 11 53.432 | 37.838 | 45.617 | 53.877 | 64.469 | 80.993 111.875
- 12 56.988 | 40.292 | 50.035 | 59.884 | 71.539 | 88.944 | 120.539
- 13 62.932 | 44.031 | 55.419 | 66.549 | 79.401 97.509 | 129.827
- 14 65.031 | 45.915 | 59.433 | 72.100 | 86.070 | 105.301 | 138.378
3 | DBTB: may khoan d = 115 mm + may xtc TLGN = 3,4 m® + 6 t& van tai q = 36 tan
- 9 36.426 | 27.526 | 31.189 | 36.064 | 43.414 | 56.880 86.410
- 10 42216 | 32.204 | 37.380 | 43.373 | 51.701 | 65.909 96.110
- 11 49.101 | 36.919 | 43.788 | 50.951 | 60.158 | 75.204 | 106.105
- 12 52.657 | 40.160 | 48.909 | 57.605 | 67.833 | 83.725 | 115.312
- 13 58.602 | 44.686 | 54.996 | 64.916 | 76.299 | 92.861 125.141
- 14 60.700 | 47.356 | 59.713 | 71.114 | 83.572 | 101.224 | 134.234
4 | DBTB: may khoan d = 115 mm + may xtc TLGN = 2,1 m? + 6 t6 van tai q = 21 tan
- 9 39.135 | 33.450 | 37.140 | 42.935 | 53.677 | 77.429 | 140.469
- 10 45.344 | 39.727 | 44.590 | 51.520 | 63.080 | 87.494 | 151.151
- 11 52.942 | 46.324 | 52.736 | 60.505 | 72.976 | 98.071 162.281
- 12 57.107 | 51.463 | 58.819 | 68.306 | 81.722 | 107.682 | 172.574
- 13 57.107 | 51.463 | 58.819 | 68.306 | 81.722 | 107.682 | 172.574
- 14 67.293 | 61.854 | 73.043 | 84.781 | 99.906 | 127.432 | 193.583

xuét than do Tdng giam déc Tap doan Céng nghiép
Than - Khoang san Viét Nam ban hanh tai Quyét
dinh sb 199/QD-TKV ngay 10/02/2017; Hé théng
dinh mirc lao ddng va ndng suat mot sé thiét bj cha
yéu cla Tap doan Céng nghiép Than - Khoang
san Viét Nam ban hanh theo Quyét dinh sé 2411/
QBb-TKV ngay 31/12/2019; Tiéu hao vat tw theo
dinh mirc QD 2048/QD-TKV ngay 08/12/2020 va

tra chi tiéu kinh té - ky thuat & Handbook; vat tw
phu tung cho stra chiva tinh theo ty I1&é % so vo&i
nguyén gia tai san ...

Téng chi phi cac khau cong doan xac dinh
béng cong thirc (14) cho mot s DBTB trong day
truyén xuc boc, van tai dat da va khai thac, nghién
dap quang (hé théng dap nghién quéng ctia mé
Sin Quyén) dwoc téng hop trong bang 3 va 4:
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Bang 4. Téng chi phi cac khdu céng nghé chinh trong day chuyén khai thac quéng tai cac mé déng,
sét thuéc TKV

- Do kién cb Pon gia cac cong doan (d/m?) theo dworng kinh c& hat (m)
quing 015 | 025 | 035 | 045 | 055 065 | 075
1 DBTB: may khoan d = 165 mm + méx xAuc TL_(ASN = 4,0-4,5 m3 + 6 t6 van tai q = 36 tAn + may
nghién co ty 1€ nghiend__/d, =0,6/0,175
- 11 53.432 | 48.509 | 55.155 | 62.649 72.674 88.754 119.274
- 12 56.988 | 53.236 | 61.605 | 70.525 81.491 98.357 129.514
- 13 62.932 | 59.247 | 69.021 | 79.057 91.100 108.574 | 140.377
- 14 65.031 | 63.403 | 75.065 | 86.477 99.517 118.019 | 150.503
5 DBTB: may khoan d = 115 mm + may xuc TLGN = 3,4 m® + 6 t6 van tai q = 36 tan + may
nghién co ty 1& nghiend__/d, = 0,6/0,175
- 1 49.101 | 43.896 | 50.024 | 56.686 65.522 80.277 110.942
- 12 52.657 | 48.622 | 56.473 | 64.562 74.339 89.879 121.179
- 13 58.602 | 54.634 | 63.889 | 73.094 83.948 100.095 | 132.038
- 14 60.700 | 58.790 | 69.933 | 80.513 92.363 109.538 | 142.162
3 DBTB: may khoan d = 115 mm + may xuc T‘LGN =2,1m?+ 6 t6 van tai g = 21 tAn + may
nghién co6 ty 1& nghiend__/d, =0,6/0,175
- 1 52.942 | 47.212 | 53.530 | 61.235 73.659 98.717 162.897
- 12 57.107 | 52.541 | 59.782 | 69.191 82.551 108.466 | 173.321
- 13 57.107 | 52.541 | 59.782 | 69.191 82.551 108.466 | 173.321
- 14 67.293 | 63.309 | 74.344 | 85.978 | 101.025 | 128.490 | 194.593
350
300
£ 250
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-‘-(‘D‘—’ 100
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Kich thwac co hat trung binh, m
—e—(Cong - o= Khoan+ndéminlan 1 --#--Khoan + nd min lan 2

------- Xic —e - Van tai

Hinh 1. Biéu dé thé hién chi phi cac khau coéng doan chinh va téng chi phi véi BBTB: méy khoan
d=230 mm + may xuc dién E = 5 m3 + 6 t6 van tai q = 55-58 tén theo duong kinh c& hat
&
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Bang 5. Buong kinh ¢ hat téi wu véi cac ddng bo thiét bj cho cac mé quéng déng, sat 16 thién

thuéc TKV
. e . Gia tri d,, (m) theo d kién c6 dat da
1T Dong bo thiét bi xic boc + van tai >
f=9 | f=10 | f=11 | f=12 | f=13 | f=14
I | May xuc dién
1 | OKI-5A + 6 16 q = 55-58 tan 0,320 | 0,317 | 0,316 | 0,314 | 0,313 | 0,311
Il | May xtic TLGN
1 |TLGNE =4,5m3+ 616 q = 36-42 tn 0,274 | 0,270 | 0,266 | 0,263 | 0,260 | 0,259
2 |TLGNE =34 m®+061tdq=36-42tan 0,268 | 0,264 | 0,263 | 0,259 | 0,255 | 0,252
3 |[TLGNE=2,1m®+06tdq=21tan 0,266 | 0,258 | 0,251 | 0,243 | 0,239 | 0,233
Béng 6. Gia tri k, v6i dat da co dé kién c khac nhau
. Dung tich Gia tri k;
Loai may xuc N ,
gau xuc f=9 f=10 f=1 f=12 f=13 f=14
May xuc dién OKI 5 0,187 0,186 0,185 0,184 0,183 0,182
4,5 0,166 0,163 0,161 0,159 0,158 0,157
3,4 0,178 0,176 0,175 0,172 0,170 0,168
May xtc TLGN
2,1 0,207 0,201 0,196 0,190 0,186 0,182
B 0,184 0,180 0,177 0,174 0,171 0,169

T s6 liéu & bang trén xay dwng biéu dd thé
hién tdng chi phi cac cong doan san xuét voi
duwdng kinh ¢& hat nd min cho cac t6 hop DBTB
xuc béc - van tai trong diéu kién dat da cé do kién
cb khac nhau (Pai dién 01 biéu dd thé hién chi
phi cac khau cdng doan chinh va téng chi phi v&i
DBTB: may khoan d = 230 mm + may xuc dién
E=5 m® + & t& van tai q = 55-58 tan theo dudng
kinh ¢& hat xem hinh 1). Dwa vao nguyén tac diém
cwe tiéu clia ham téng chi phi dé lwa chon dwédng
kinh ¢& hat tdi wu. K&t qua tinh toan dwdng kinh
c& hat t6i wu cho day chuyén van tai 6 t6 don
thuan nhw bang 5.

Tw két qua tinh toan tai bang 5 cho thay: Cung
mot t6 hop DBTB xic bbc van tai, dat da co do
kién c6 cang cao thi ¢& hat cang 16n va nguoc lai.
Nhuw vay, cé thé phéng doan dudng kinh ¢c& hat toi
wu la mot théng sd phu thudc vao dung tich gau
tich va do kién cb dat da. Co thé viét dwéi dang:

d,=k,NE ;(16)

Hay: d

u

JE

Véi k.- hé s6 phu thudc vao do kién co dat da,
gia tri cla k. khi do kién co dat da khac nhau xem
bang 6.

T bang 6, cho phép xay dwng biéu dd thé hién
mdi quan hé gitka k, v&i do kién cb dét da f (hinh
2).

T céng thic (16) va hinh 2, cho phép xay
dwng cong thirc tinh toan dwong kinh c& hat déi
véi dat da nhu sau:

- Béi v&i day truyén boc dat da:

+ Khi st dung may xuc dién gau thuan (OKI):

d,=0,215"YE (17

+ Khi st dung may xuc tay TLGN:
d,=0,282f""JE  (18)
- Béi voi day truyén khai thac va nghién dap
quang:
+ Khi s&r dung may xuc EKG:
d =0,332/fE  (19)

+ Khi st dung may xuc tay TLGN:
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y = 0,2149x0.052
R*=0,9938

0,190
0,188
0,186
0,184
0,182
0,180

9 10 11 12 13 14
a)

0,230
y = 0,2817x0.194
0,210 R?*=0,9988
0,190
N S ——
0,170 S,
S )
° ° ® ) 3
0,150
9 10 11 12 13 14
b)

Hinh 2. Sw phu thuc cda k, vao do kién cb dét da
a- khi str dung may xutc tay gau; b- khi str dung may xuc TLGN

d,=0,456/""IJE  (20)

Puong kinh ¢& hat dat da nd min tinh toan
theo phuwong phap db thi tng chi phi gia thanh
cao hon phuong phap dé thi tdng tiéu hao nang
lwong. Nguyé&n nhan 1a do chi phi lién quan dén
thudc né va cac phu kién né cao.

Céc loai don gia nguyén, nhién vat liéu va tién
lwong, gia thiét bi chiu sw chi phdi bdi cac chi
trrong chinh sach ctia Nha nwéc, dia phwong va
Tap doan Coéng nghiép Than - Khoang san Viét
Nam. Do do6, viéc lwa chon dwong kinh c& hat
dat da nd min phai thwong xuyén cap nhat dén
sy thay ddi ctia cac yéu té trén, d& dam bao téng
chi phi nhé nhat. Nhw vay, trong diéu kién cac
mé quang dong, sat 16 thién thudc TKV phwong
phap xac dinh dwong kinh ¢& hat phu hop véi moé
la phwong phap téng chi phi gia thanh cac coéng
doan san xuét. Tuy nhién, d& nang cao hiéu qua
cobng tac boc dat da can dwa vao phwong phap
dd thi giai tich téng tiéu hao nang lwong dé tir do
tiép tuc nghién clru nang cao MPBV dap v& dat
da trén co sé tao ra cac loai thubc nd cé strc cong
pha l&n va gia thanh ha.

3. Két luan

- Phwong phap tiéu hao nang lwong cho két
qua khach quan vé phwong dién ki thuat khéng
phu thudc vao cac chu trwong phat trién kinh té
x& hoi va sy bién dong don gia nguyén nhién vat
liu dau vao;

- Phuong phap chi phi gia thanh cho phép tinh
toan day du cac yéu tb ki thuat va kinh té tai mot
khu vuc cu thé. Do dé, day la phwong phap duoc
lwa chon dé xac dinh MPPV dat da cho cac mé
ddng sét 16 thién thudc TKV. Dwa trén nguyén tac

tdng chi phi gia thanh cac céng doan khoan nb -
xuc bdc - van tai - nghién dap nhd nhat, dé xuét
dwong kinh ¢& hat hop ly cho cac té hop xtc bbc
- van tai hién c6 ctia mé cho tirng tb hop DBTB khi
xuc béc dat da va quang:

+ Déi voi dat da: d, = 0,311+0,320 khi st
dung may xuc dién gau thuan E = 5,0 m?, d |
0,233+0,274 khi str dung may xuc TLGN E
2,1+4,5 m3;

+ P6i v6i quang: d, = 0,229+0,275 khi st
dung may xuc dién gau thuan E = 5,0 m’, d
= 0,207+0,250 khi st* dung may xuc TLGN
E=2,1+4,5 m3.
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Study on the selection of the rock and ore crushing levels for copper and
iron ore open pits of Vinacomin

MSc. Dam Cong Khoa, Dr. Do Ngoc Tuoc - Vinacomin — Instiute of Mining Science and Technology

Abstract:

The crushing level of rock and ores reflects the combined efficiency of the technology stages such as
drilling and blasting, loading, transportation, crushing. Currently, Two methods of the crushing level
of rock and ores are now being used, that is: the graph method of total costs of technological stages and
the graph method of the total energy consumption of the technological stages. The article presents the
detailed content of the two methods to determine the suitable crushing level for copper and iron ore
open pits of Vietnam National Coal Mineral Industries Holding Corporation Limited.
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SO PO CONG NGHE VA CAC THONG SO KHOAN NO MIN PAM BAO
MUC bQ PAP VO PAT PA VA QUANG PHU HQP CHO CAC MO QUANG
PONG, SAT LQ THIEN THUQC TKV

ThS. Pam Céng Khoa, ThS. Bui Thé Nam
KS. P§ Vin Triéu
Vién Khoa hoc Cong nghé mo - Vinacomin

Bién tap: TS. Luu Vin Thuc

Tém tat:
Tir két qua nghién ciru mire dg diap vo (MDDY) ddt dd va quéng phit hop. Bai bdo trinh bay ngi dung
cac so do cong nghé va thong so khoan né min thir nghiém dam bao MDDV da de xuat. Ket qua thir
nghiém lam co so xdy dung cdc thong so khoan noé min mau cho tung té hop PBTB tai cac mo dong,

sdt thuée Tap doan Cong nghiép Than - Khodng san Viét Nam (TKV).

1. Dat van de

MDDV dat da va quang phu hop cho cac md
quang dong, sat 16 thién thuéc TKV duoc xac
dinh theo phwong phap dd thi gidi tich tbng chi
phi cac khau cdng nghé. Bé ddm bao MPBV dat
da va quang cac tac gia trong va ngoai nwédc da
¢6 nhiéu coéng trinh nghién ctu tap trung theo cac
hwéng: (1) Ché tao va st dung céc loai thubc nd
c6 strc cdng pha I&n véi gia thanh ré thay thé cac
loai thudc nd hién co; (2) Lwa chon dwdng kinh
16 khoan phu hop; (3) Lwa chon so d6 bd tri 16
khoan, két cAu lwong thubc nd va cac théng sbé
khoan nd min phu hop.

Trong diéu kién cu thé cia cac mé quéng déng,
st 16 thién thudc TKV, viéc diéu khién MPDBV dat
da theo hwéng (1) va (2) doi hdi phai ¢ nhiéu thoi
gian va chi phi dau tw thiét bi méi. Vi vay, huéng
nghién ctu kha thi hon ca 1a lwa chon so d6 b tri
16 khoan, két cAu lwong thudc nd va cac théng sé
khoan nd min phu hop.

2. Hién trang cong tac lam toi va MDDV dat
da, quang tai cac mé quing déng, sat 16 thién
thuéc TKV

Tuy quy mé cong suét, hién tai cac mé quéng
dong, sét 16 thién thudc TKV st dung cac loai thiét
bi khoan 16 min twong dbi da dang vé ching loai
va chét lwong: Cac md quang dong, st dung may
khoan cé dwdng kinh 165+250 mm dé khoan dét
da va quang lan 1, may khoan cé dwong kinh d
= 90 mm va khoan cidm tay d = 32+42 mm dé
khoan pha da qua c& va md chan tang; Cac md
quang sat, st dung cac may khoan c6 dwdng kinh
102+165 mm dé khoan d4t da va quang 1an 1 va

cac may khoan cam tay c6 dwong kinh 36+42 mm
dé khoan pha da qua c& va mé chan tang.

Cong tac nd min ctia cac mé phan I6n do cac
Coéng ty Céng nghiép Hoa chat mé Tay Bac dam
nhiém theo co ché giao khoan, nghiém thu san
pham. Céc loai thuéc né bao gdm: ANFO thuwéng,
ANFO chiu nwéc, thube nd nhii twong NT-80, NT-
90, ... Cac phuong tién, phu kién né bao gébm: Mbi
né loai MN-31-175g; MN-31-250g; VEO 5A-175g;
VEO 5A-250g; VEO 5A-850g; Kip vi sai trén mat
17 ms, 25 ms, 42 ms; kip nd xuéng 16 KVP-400
ms 5+12 m kip dién sbé 8; day nd chiu nwdc 10
g/m; kip dién vi sai KVD-2 m; kip khéi nd phi dién.
Phwong phap nd: Ap dung phwong phap nb vi sai
toan phan. Két cdu lvong thubc né: Pa phan st
dung két ciu cot thube nd lién tuc, tuy nhién tai mot
sb bai né ap dung cot thubc phan doan bang bua
cat. Phuong phap nap thudc nd béng thi cong va
co giGi. Cong tac lam toi 1an 2 s&r dung khoan né
min véi dwong kinh 16 khoan dwéng kinh 36+42
mm ho&c dau dap thay lwc.

Theo danh gia clia nhom tac gia thudc Vién
Khoa hoc Céng nghé mé - Vinacomin. MPBV dét
da tai cac mé da phan thudc loai dap v& trung binh
dén yéu, ca biét cé nhirng khu viee MDDV dap vé&
dat da thuoc loai rat yéu. DAt da quéa c& co xu
hwéng phat sinh nhiéu tai cac bai ndé dt da co do
cleng, do khéi Ion, khu ve nhiéu nwéc ngam (khu
virc day mé) va cac bai nd cé chidu cao tAng dudi
10 m. M6t sb bai min cé thanh phan c& hat khéng
déng déu, da qua c& Ién dén 1,0+2,5 m, lam téng
khéi lwong va chi phi khoan né min lan 2. Ty 1&
thanh phan mot sé bai nd xem bang 1.
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Bang 1. Ty Ié thanh phén c& hat tai cac béi né hién trang

Ty |é thanh phan c& hat (%) theo kich thwéc (m) B
Vi tri khao sat 02:04 | 04506 | 0608 | 0.8:1.0 CG hat trung
) 0+0,2 m ’m’ ’m’ ’m’ ’m’ >1,0 m binh, m
C& hat dat da tai mé Sin Quyén
Bai 1 17,1 27,1 27,4 13,7 11,4 3,4 0,48
Bai 2 26,2 24,2 19,8 19,0 7.3 3,6 0,53
Bai 3 43,1 27,2 9,5 1,3 9,1 9,9 0,45
Bai 4 19,2 23,3 21,2 14,3 18,0 4,0 0,50
Bai 5 25,0 31,8 20,7 17,5 0,0 4,9 0,50
C& quang tai mé Sin Quyén
Bai 6 2649 | 3333 | 19,78 | 13,14 5,41 1,85 0,37
Sanquang NK | 42,99 | 2569 9,61 21,71 0,00 0,00 0,40
C& hat dat da tai mo Ta Phoi
Bai 1 16,93 | 21,31 | 1957 | 1588 | 19,91 6,41 0,55
Bai 2 12,24 | 2447 | 2953 | 19,57 6,79 7,40 0,61
Bai 3 26,65 | 2056 | 25722 7,66 10,66 9,25 0,59
C& quang tai mé Ta Phaoi
SanquangNK | 3364 | 3993 | 1830 | 813 | 000 | 000 | 039
C& hat dat da tai mé Kip Twéc
Bai 1 | 4142 | 2288 | 1640 | 1664 | 266 | 000 | 0,41
C& quang tai moé Kip Twéc
San quang NKT5 | 5512 | 30,79 | 14,09 0,30
San quang NKT7 | 54,59 | 3948 5,93 0,26

3. bé xuat so d6 cong nghé va tinh toan
thong sé khoan né min

Theo phuong phap db thi gidi tich tdng chi phi
cac khau cdéng nghé, MBBV phu hop véi cac md
quang dong, sat 16 thién thudc TKV dwoc xac dinh
bang cac cong thirc trong bang 2.

T cac céng thire trén xac dinh kich thwéc c&
hat trung binh phu hop véi cac ddéng bo thiét bi
cho cac mé quang dong, séat 16 thién thudc TKV

nhw bang 3.

Dé dam bao MDDV dat da va quing nhw trén
st dung moét trong cac so' dé cong nghé khoan nd
min sau:

3.1. So d6 khoan né min st dung 16 khoan
dwong kinh I6n, nap thuéc lién tuc (SDKNM
-01)

3.1.1. So db céng nghé

Khoan céc 16 khoan thdng dirng, 16 khoan hang

Bang 2. Cac cdng thire tinh toan

T No6i dung

Céng thirc S6 hiéu

1 | May xuc dién gau thuan EKG xuc dat da

d =0215F""3E )

May xuc tay TLGN xuc dat da

d, =0,282""3E )

d, =0,332/"*3E 3)

2
3 | May xuc dién gau thuan 3KI xuc quang
4 | May xuc tay TLGN xuc quang

d, =0,456 f"*JE (4)
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Béang 3. Kich thudc cé hat phu hop véi cac DBTB tai cac md quéng déng, sat 16 thién théc TKV

ch‘yng Gia tri d, (m) theo d6 kién c6 dat da
T :fh“h 161 5ang bs thiét bj xtc béc + van tai
oan, 9 10 1 12 13 14
mm
Khi xuc dat da
| May xuc dién
1 | 230-250 | OKI-cA + 6 t6 q = 55-58 tan 0,320 | 0,318 | 0,316 | 0,314 | 0,313 | 0,311
Il May xic TLGN
165-200 | TLGNE =4,5m3+ 616 q = 36-42 tAdn | 0,304 | 0,298 | 0,292 | 0,287 | 0,283 | 0,279
2 | 165-200 | TLGNE =3,4m3+ 616 q=36-42tAn | 0,277 | 0,271 | 0,266 | 0,262 | 0,258 | 0,254
3 | 102-115 | TLGNE=21m3*+ 6 t6 q = 21 tan 0,236 | 0,231 | 0,227 | 0,223 | 0,220 | 0,216
Khi xac quang
I May xuc dién
1 | 230-250 | OKI-cA + 6 t6 q = 55-58 tan 0,268 | 0,259 | 0,251 | 0,243 | 0,237 | 0,231
I May xuc TLGN
1 | 165-200 | TLGNE =4,5m®+ 616 q = 36-42 tdn | 0,293 | 0,280 | 0,268 | 0,259 | 0,250 | 0,242
2 | 165-200 | TLGNE =3,4m3+ 616 q=36-42tAn | 0,267 | 0,255 | 0,245 | 0,236 | 0,228 | 0,220
3 | 102-115 |TLGNE=2,1m?+ 616 q=21tan 0,227 | 0,217 | 0,208 | 0,201 | 0,194 | 0,188

dau tién dwoc khoan cach mép tAng mét khoang
cach C = 2,5+3,0 m dé dam bao an toan cho
cac may khoan. Trong tredng hop gia tri dwong
can chan tang (W) nho hon duwdng can an toan
(W, thi 16 khoan hang dau dwoc khoan nghiéng
75+ 80° S dung 100 % thubc nd ANFO thwong
cho céac khu vuc dat da khoéng cé nuéc ngdm hodc
st dung thudc nd ANFO thuwdng két hop vai thube
nd chiu nwéc ddi voi cac khu vwec dat da co nwéc
ngam. Céc 16 khoan duoc bd tri theo mang tam
giac déu, nap thubc lién tuc. Trong céac 16 khoan
st dung 02 mdi nd (01 mdi né d&t cach day 16
khoan tv 0,5+1,0 m va 01 m&i nd & trung tam clia
lwong thudc) dé kich nd lwong thuoc nd (hinh 1).

3.1.2. Tinh toan céac théng s6 khoan né min

Dé& dam bao kich thuwéc c& hat trung binh da
lwa chon, chi tiéu thuéc nd dwoc xac dinh theo
cbng thuee [1]:

OIWF

K, d

" tu

()

Trong céc cong thirc trén: y- khi Iwo’ng thé tich
dat da, quang, t/m3; d - kich thwée kh0| nt né, m;
d- dwdng kinh 16 khoan m; f- hé so do cwng cla
dat da theo Protodiaconov; K,,- hé sb ké dén nhiét

lwong thudc nd st dung so véi thube nd chuén;
d,- duong klnh c® hat no min téi wu, m.

Céc thong sb khoan né min dwoc tinh toan phu
ho’p VO’I dac diém tw nhién ky thuat va chi thiéu
thudc nd da tinh toan [2] [3]

3.2. So' db khoan né min st dung 16 khoan
dwong kinh I6n, nap thuéc phan doan (SDKNM
-02)

3.2.1. So db céng nghé

Déi voi cac khu vuc dat da cd do khdi, do
clng Ion, dé nang cao chéat lvong dap vo dat da
can giam chiéu cao cot bua vé gid tri t6i nhd nhat
(khodng 20 lan tri s6 dwong kinh 16 khoan). St
dung bua cat hoac khong khi cé chiéu cao 1+1,5m
dé phan doan cot thubc tai vi tri tiép giap véi cot
bua. So' d6 bd tri 16 khoan va loai thubc nb st
dung cho dat da kho va dat da ngam nwéc twvong
tw nhw truong hop so dd khoan né min cAu tric
cot thude lién tuc (hinh 2).

3.2.2. Tinh toan céac théng s6 khoan né min

Chi tiéu thubéc nd, chiéu sdu khoan thém,
chiéu sau 16 khoan Mat dd nap, khdi lwong thube
nb trong 1 mét khoan, duwdng khang chan tang,
khoang cach gitra cac 16 khoan trong hang,...
DPuworc xac dinh twong ty tredng hgp SDKNM - 01.

4. Két qua thir nghiém va hoan thién cac
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Hinh 1. So' dé khoan né min nap thubc lién tuc
o a- khu vure dat dé khéng cé nq’o"c pgém; b - lfhu vire dat da ngédm nuwoc o
1 - thuéc né ANFO thuong; 2- bua cét; 3- mbi né; 4- day né; 5- dat da ngadm nuéc; 6- thubc né nhi
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Hinh 2. So' dé khoan né min st dung 16 khoan duong kinh I6n, nap thuéc phan doan
a- khu vurc dat da khéng co nL{’é’c pgém; b- k!?u virc dat da ngéam nuéc o
1- thuéc né ANFO thuong; 2- bua cat; 3- méi né; 4- day né; 5- dat da ngdm nuéc; 6- thube nd nhii
tuong
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thong sé khoan n6é min cho mé cac mé quing
dbng, sat thuéc TKV

Dé kiém chirng cac ket qua nghlen ctru Iam co
s& xay dung cac thong s6 khoan nd min mau dam
bao yéu cau dap v& dat da cho tirng t hop DBTB
cho cac mé ddng, sat thuéc TKV nhém tac gia két
hop v&i Chi nhanh mé tuyén ddng Sin Quyén Lao
Cai - Vimico va Cong ty Cong nghiép héa chat mé
Tay Bac da tién hanh khoan né thir nghiém 06 bai
nd (trong d6 bai nd dat da va 03 bai nd quang) tai
khai trwdng mé déng Sin Quyén. Két qua cong tac

thtr nghiém xem bang 4 va 5.

Sau khi nd min cac bai, cac can bd thwe hién
dé tai cta Vien KHCN M@ - Vinacomin két hop véi
Chi nhanh mé tuyén ddng Sin Quyén Lao Cai -
Vimico theo d&i va danh gia qua trinh xuc dat da,
quang, nghlen dap quang tai nha may tuyen cac
bai min. Két qua danh gia qua trinh xdc béc nghién
dap cac bai no thie nghiém nhuw sau:

+ Qua trinh xtc béc - van tai ctia cac té hop
DBTB dién ra an toan;

+ Thoi gian chu ki xic cia may xuc tay gau

Bang 4. Téng hop két qua né thir nghiém dét da

s . £ Ky . Gia tri
TT Chi tiéu, thong so iy DPon vi ——= —— % ——=
hiéu Baino so 1 Bai n0 so 2 Baino so 3
1 | Tén ho chiéu 268/KT/HCNM | 277/KT/HCNM | 279/KB/HCNM
2 | Thoi gian nbé min 21/10/2020 28/10/2020 29/10/2020
3 | Phwong phap nd VSQLQH VSQLQH VSQLQH
ANFO roi + . ANFO roi +
4 | Loai thuéc né st dung BE21-85 + N'#E-F10Ergl1;o BE21-85 + NT-
NT13 D120 13 D180
5 | Chi tiéu thubc nd q kg/m? 0,545 0,516 0,570
6 | Buwong kinh 16 khoan d, mm 165 165 250
7 | Do kién cb dat da f 11,5 1,5 12,0
8 | Suét pha da binh quan S m3/m 221 20,3 39,3
9 | Théng sé khoan nd min
- | Chiéu cao tang h m 12 13,4+14,1 12,4+13,7
- | Chiéu sau khoan thém L, m 1,0+2,5 1,2+1,5 1,3+2,0
- | Chiéu sau 16 khoan L, m 13+15 14,7+16,0 13,0+15,8
- | PBuwong can chan téng W m 4,0+7,9 7,0+8,1 5,8+8,3
- | Khoang cach céac 16 a m 4,4+55 3,7+5,1 5,5-7,5
- | Khoang céach céac hang b m 4,0+5,0 3,8+5,0 5,0+7,0
- | Chiéu cao cot thube L, m 7,3+10,9 7,7+10,4 6,0+8,2
- | Chiéu cao c6t bua L, m 4.1+4,5 4,3+4,8 6,3+6,7
10 | Thanh phan c& hat d,
- [0-020m % 42,63 43,48 42,05
- 10,20-0,40 m “ 34,59 27,05 29,30
- 10,40-060m “ 16,21 22,03 13,80
- 10,60-080m “ 4,85 5,90 11,09
- 10,80-1,00m “ 0,00 1,55 3,10
- [>1m “ 1,73 0,00 0,67
11 g‘ﬁ;‘f&”’“c cohattrung| 4 m 0,344 0,370 0,380
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Bang 5. Téng hop két qua né thtr nghiém quéng

n . P Ky . Gia tri
TT Chi tiéu, thong so iy DPon vi — % ——« ——=
hiéu Bai no so0 4 Bainoso5 Baino so 6

1 | Tén ho chiéu 280KD/HCNM | 321/KD/HCNM HCOIJSPTZI\%N
2 | Thoi gian ndé min 30/10/2020 28/11/2020 03/12/2020
3 | Phwong phap nd VSQLQH VSQLQH VSQLQH
4 | Loai thubc nd st dung BEP211E'8§1EJ N'| TNP-1E D120 CESJ;BSQ
5 | Chitiéu thubc nb q kg/m3 0,577 0,577 0,577

6 |DBPuwdng kinh 16 khoan " mm 165 165 165

, | Db kién cdb dat da, ; 13,0 13,0 13

quang

8 S‘Iﬁtqsgs da (quang)| g | pym 177 17.9 16,7

9 | Théng sé khoan nd min

- | Chiéu cao tang h m 12,0+13,3 7,0+16,5 12,0+13,5
- | Chiéu sau khoan thém L, m 1,5+2,0 0,7+2,0 1,5+2,0

- | Chiéu sau 16 khoan L, m 13,5+15,0 7,7+17,0 12,5+13,6
- | Buwong can chan téng W m 4,5+58 4,5+5,0 4,0+6,5

- | Khoang céch céac 16 a m 4,5+5,0 4,5+5,0 4,0+5,0

- | Khoang céach cac hang b m 4,0+5,6 4,4+6,2 3,7+4,5

- | Chiéu cao cot thubc L, m 7,0+9,7 7,8+12,2 7,5+8,3

- | Chiéu cao cot bua L, m 4,0+4,5 3,5+4,5 4,5

10 | Thanh phan c& hat d,

- 10-020m % 54,30 64,36 58,96

- 10,20-0,40 m “ 33,78 18,14 25,58

- 10,40-0,60 m “ 3,93 8,09 10,13

- 10,60-0,80m “ 8,00 7,44 3,20

- 10,80-1,00m “ 0,00 1,99 2,14

- |>1m “ 0,00 0,00 0,00

11 Ei'rf;‘,trr;”’“ cohattrung| 4 m 0,305 0,298 0,294

OKI-5A tir 28+32 s, trung binh 28 s khi duwdng
kinh c& hat tr 0,34+0,38 m, nang suat may xuc tw
1360+1420 m3/ca, tang tr 15+20 % so v&i trvdng
hop xuc da cé c& hat tr 0,45+0,55 m.

+ Thoi gian chu ki xic may xuc TLGN, E
3,4 m® tr 23+28 s khi dwong kinh c& hat d_
0,29+0,31 m, nang suat may xuc t 1.200+1.300
m®/ca, tang ttr 14,2+20,0 % so v&i trwdng hop xuc
dat da co6 c& hat 0,35+0,42 m.

+ Quang ¢ kich thuwéc > 0,6 m tai cac bai nd
th& nghiém dwoc xtc riéng gom déng dé nd lan
hai hodc lam toi bang dau dap thay luc, ¢ hat <
0,6 m va quéng da lam toi lan 2 dwoc xuc bbc, van
tai vé d6 vao bai chiva tram dap thoé sau d6 may
gat gat vao bun ke tram dap. Qua trinh béc xuc,
van tai dién ra an toan.

+ Tram dap dwgc van hanh binh thwdng, voi
dwong kinh ¢& hat d_ = 0,29+0,31 m vat liéu dé
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Hinh 3. Két qua do thanh phén c& hat dat dé céac béi né thir nghiém

_ Hinh 6. Bai thir nghiém s6 5
(HO6 chiéu s6 321/KB/HCNM, ngay 27/11/2020)

dang dwoc dap va thong qua clra thao cla may
nghién, khoéng cé hién twong un téc, ket ciring
dong vat liéu.

Mét sb hinh anh cong tac thir nghiém xem hinh
4+7.

Tw két qua cac bai nd thir nghiém, dé xuat mot
sb noi dung dé hoan thién cac théng sé khoan nd
min cho md cac mé quang dong, sat thuoc TKV

Hinh 5. Bai thtr nghiém sé 3
(H6 chidu sé 279/KB/HCNM ngay 28/10/2020)

Hinh 7. Bai thtr nghiém sé 6
(H6 chiéu sé 01/2020/HCNM-TNCN, ngay
03/12/2020)

nhw sau:

- Trong diéu kién c6 cung d6 cing va do khoéi
giam dwong kinh 16 khoan cho phép gidm chi tiéu
thuéc nbé va duong kinh c& hat (tang MPDV).
Chinh vi vay, d& dam bao dwong kinh c& hat tai
cac khu vuc dat da co do cirng va do khéi cao
(d4t da tai khu vuc b Tay Nam khu Tay mé Sin
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Quyén, khu trung tdm mé Ta Phoi va quang) can
st¢ dung loai may khoan cé dwong kinh nhé d =
165 mm dé khoan céc 16 min. Trwdng hop dau tw
m&i thiét bi khoan wu tién st dung cac may khoan
thay lwe c6 dwdng kinh nhé d = 127 mm dé khoan
quang;

- Luén duy tri chiéu cao tang 12 m, chiéu cao
tang thap nhat khong duoc nhé hon 10 m;

- Chiéu sau khoan thém hop ly: L, =10d.

- Gié tri chiéu cao cot bua phai duo’c Iwa chon
trén co s& do clrng dat da, dwong kinh 16 khoan
va khoang cach khéi nirt né tw nhién. Gia tri chiéu
cao cot bua hop ly tai cdc mé quing déng, sat
thudéc TKV L, = (20+25)d (d- ducng kinh 16 khoan).

- Gia tri chleu cao cot thubc can phai duy tri >
1,8 1an tri sb chiéu cao cot bua.

- Gia tri dwong can chan tang W khong dugc
vuot qua 40d (d- duwong kinh 16 khoan) trong
truong hop dat da cé dd cing f < 11 va khong
duoc vwot qua 35d trong trwerng hop dat da cé do
cirng f = 11+14.

5. Két luan

Hién tai, MDDV dét da tai cac mé quang dong,
sat 16 thién thuéc TKV da phan thudc loai dap vé&
trung binh dén yéu, ca biét cé nhitng khu vuc
MDDV dap v& dat da thuoc loai rat yéu, ty & da,
quidng qua c& lén twong dbi cao, lam gidm nang
suét xuc bdc, van tai, nghién dap, tdng khdi lvong
va chi phi lam toi 14n 2. D& khéc phuc cac tén tai
nay nhém thwc hién da tinh toan MPDV dat da va
quang phu hop theo phwong phap téng chi phi
cac khau cong nghé nhd nhét.

Trong diéu kién tw nhién, ky thuat cac mé,
dé dam bao MPBV can st dung cac so dd cong
nghé (nap thudc I|en tuc va nap phan doan) va cac
thong sb khoan no min phu hop. Cac so dd cong
nghé va théng s khoan nd min dé xuét dwoc kiém
chirng bang 06 bai khoan - né min th¢r nghiém
(trong d6: 03 bai nbé dat da va 03 bai né quang) tai
mé déng Sin Quyén. Két qua cac bai khoan nd min
th&r nghiém nhw sau: Thanh phan c& hat dat yéu
cau, c& hat dat da trung binh d, = 0,34+0,38 m,
quang d, = 0,29+0,30 m phu ho’p véi két qua tinh
toan. chh thwéc hat 16n nhét d_=08+1,0m,ty
l&é da qua c& hau nhu khong phat smh ty 1é quang
phai lam toi bang dau dap thay lwc gidm dang ké
(15+27 %); Quaé trinh xuc béc - van tai, nghién dap
ctia cac td hop DBTB dién ra an toan, ndng suat
xuc béc (may xiuc EKG-5A tir 1360+1420 md/ca,
cac may xuc TLGN 3,4 m?® tir 1.200+1.300 m®/ca)
tang 14+20% so v&i khi xtc cac bai nd hién trang.
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The flow chart and the drilling and blasting parameters in compliance with the
rock and ores crushing level suitable with the copper and iron ores open pits
of Vinacomin

MSec. Dam Cong Khoa, MSc. Bui The Nam, Eng. Do Van Trieu
Vinacomin — Instiute of Mining Science and Technology

Abstract:

As the research result of the crushing level of rock and ores, the article presents the content of the
flow charts and the trial blasting and drilling parameters to ensure the proposed crushing level. The
trial result is the basis on the construction of the drilling and blasting parameters for each equipment
synchro complex at the copper and iron ores open pits of Vietnam National Coal Mineral Indusiries

Holding Corporation Limited.
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CONG TAC KIEM PINH THIET BI PIEN PHONG NO TAI TRUNG TAM
AN TOAN MO

Tém tit:

KS. Vit Thanh Thai, KS. Bui Quéc Viét
KS. Pham Xuéin Thanh
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Trin Tii Ba

Bai bdo dé cdp dén cong tac kiém dinh thiét bi dién phong né sir dung trong méi truong cé khi va bui
né néi chung, trong mo than ham 16 néi riéng va cong tac kiém dinh cdc thiét bi dién phong né tai Trung
tam An toan M6. Qud trinh kiém dinh da loai bé cdc thlet bi khong dam bao tinh ndang an toan khong
cho phep dwa vao sw dung trong méi trweong cé khi chdy né, nham ngan ngiva nhitng nguy co tiém an rii
ro mdt an toan khi sir dung thiét bi khéng dam bdo trong méi trieong nay.

Tom tat:

1. Dat van dgé

Khi quyén nd néi chung, méi trwéng cé khi va
bui nd trong khai thac than ham 16 néi riéng, ludn
tiém &n nguy co gay mét an toan, cé thé gay ra
chay nb bat c lic nao néu hoi tu du cac yéu tb:
Nguén nhiét, nhién liéu gay chay va éxy. Trong
d6, ngudn nhiét xuat phat tir hoat déng cla thiét bi
dién la mot trong nhirngnguyén nhan quan trong
gay mét an toan khi st dung trong méi trudng noi
trén.

Viéc sir dung cac thiét bi thworng xuyén trong
moi trwérng c6 khi, bui, hoi va swongdé chay, nhiét
dod va do &m cao, dan dén cac mbi ghép phong
nb rat dé bi han, rd ri cling nhw cac giodng dém
lam kin khitbi 150 héa b&i yéu t& méi trwénglam
anh hwéng dén két ciu phong nd ciing nhw dang
bdo vé cua thiét bi. Di v&i nhirng thiét bi lam
viéc trong mé than ham 16, noi c6 46 &m cao, méi
trwong c6 axit, cacthiét bj dién cling thu’o’ng xuyen
phai lam viéc qua tai, do vay tai cac diém déu ndi,
cac dau tiép diém thwong xuyén phat sinh tia Itva
& bén trong thiét bi.

Do dé, theo quy dinh quan ly nha nwéc va cac
quy dinh nganh, céac thiét bj dién s& dung & trong
moi trwdng nay phai dwoc kiém dinh tinh nang an
toan moét cach nghiém ngat nham giadm téi da nguy
co sinh ra tia Itra tir chinh céc thiét bj dang hoat
doéng.

Dé kiém soat tét van dé nay, mét trong nhirng
yéu té can quan tdm chinh la cac ngudn nhiét, tia
Itra sinh ra do cham chap, tiép xtc t cac thiét bj
dién, do do6 can phai co bién phap kiém tra tinh
nang an toan phong nd cla chang trwédc khi dua
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vao st dung, trong qua trinh s dung va sau khi
dai tu, stra chiva. D& ddm bdo tinh khach quan,
viéc kiém dinh phai dwoc cac co quan cé thdm
quyén, c6 chirc ndng thuc hién.
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Nhién

liéu

Pinh |
hira

Trung tdm An toan Mo - Viéen KHCN mé -
Vinacomin dwoc Bd Coéng thuwong Gy quyén thuc
hién cong tac kiém dinh céc thiét bj dién phong nd
st dung trong md than ham 16. Thyc hién nhiém
vu trén, trong gan 20 ndm qua Trung tdm An toan
Mb da tién hanh kiém tra, kiém dinh, danh gia tinh
nang phong nd cla hang trdam ngan thiét bj cho
cac don vj trong va ngoai nganh Than.Qua trinh
kiém dinh, Trung tam ludn tuan tha theo yéu cau
clia cac Quy chuén, tiéu chuan hién hanh.

2. Cong tac kiém dinh tai Trung tam An toan
Mo

2.1. Trién khai thwec hién kiém djinh tai Trung
tam

Trong nhi*rng nam qua dwoc sw quan tam cla
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Bang1. Téng hop khéi luong thiét bi Trung tdm thuc hién kiém dinh

S6 lweng thwe hién
STT NGi dung bVvT . . Théng
Nam 2018 | Nam 2019 10/2020
Kiém dinh kiéu, mau B 5 12 13
2 Kiém dinh dinh ky
- May do gio cac loai B 529 729 489
- May do khi cac loai “ 2.520 2.550 1.607
) May do dién tré kip, may ban min dién 563 582 633
dung
3 | Kiém dinh hang héa XNK
- Vat liéu (cap dién, bang tai) M&u 231 277 163
- | Thiét bi phong né cac loai B 3.104 5.970 6.756
4 | Kiém dinh dinh ky, bat thwong cac B 183 1577 2.929
thiét bi dién phong no
Lanh dao cac cép, su sw tin twéng, Gng hd ctia Hungari

cac doanh nghiép, dac biét la cac don vi san xuét
than ham 16, Trung tdm An toan Md da hb tro, tw
van, va thuc hién kiém dinh kiéu, kiém dinh dinh
ky, kiém dinh bat thwong, kiém dinh hang héa
nhap khau... cho hang chuc ngan thiét bi, mau vat
liéu. Cung v&i do, trong qua trinh thwec hién, Trung
tam ciling da kién nghj loai bd hang ngan thiét bi
khoéng dam bao yéu cau ky thuat. Sé lvong thiét bi
Trung tdm An toan M thuc hién kiém dinh tlr nam
2018 dén nay dwoc trinh bay trong bang 1.

Trong nhitng nam tiép theo, nhu ciu vé than
ngay cang tang, dién khai thac ngay cang xubng
sau, nguy co xay ra mat an toan ngay cang cao.
Dé& dam bao an toan, gidm thiéu tdi da nguy co’ xay
ra chay nd khi, bui than, cac don vi san xuét sé
phai dau tw méi va trang bi thém nhiéu thiét bi, hé
thdng thiét bi hién dai. Do vay, viéc duy tri thuwdng
xuyén, nghiém tuc coéng tac kiém tra, kiém dinh
cac thiét bi dién lam viéc trong méi trwérng cé nguy
co' gay méat an toan vé chay, nd khi va bui ngay
cang dwoc chu trong.

2.1.1. Céng téc kiém dinh kiéu

Dé& han ché viéc nhap khau, gidm gia thanh san
phdm, chd déng dwoc trong san xuét, trong thoi
gian qua rat nhiéu don vi san xuét trong nuéc da
nghién clru ché tao cac san phadm dwoc phép st
dung trong mé than ham 16 nhw:

- Cong ty C6 phan ché tao may dién Viét nam-
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- Cong ty Cb phan thiét bj dién Cam Pha

- Cong ty Cb phan Co dién Cam Pha

- Vién Khoa hoc Céng nghé Mé- Vinacomin

- Vién nghién ctu Dién t, Tin hoc, Tw dong
hoa VIELINA.

Céac nha san xuét trong nuwéc chi yéu thiét
ké, ché tao cac san phadm c6 dang bao vé khéng
xuyén nd, dang bao vé “d” nhuw may bién ap, bién
ap chiéu sang phong né, atomat phong nd, khai
doéng tir phong nd, dong co dién phong nd...Trong
quaé trinh san xuét, do kinh nghiém vé thiét ké ché
tao thiét bi dién phong nd conhan ché,nhiéu thiét
bi phai chinh stra thiét ké nhiéu Ian. V&i nhirngtw
van day da cGa Trung tdm An toan M, cac don
vi san xuét da hiéu sau hon, tich I kinh nghiém,
tirng bwdc lam chi dwoc thiét ké va cac cong
doan san xuat.Qua theo déi, danh gia trong thoi
gian gan day, sb lwong thiét bi dién phong nd san
xuét trong nwéc ngay cang dwoc s dung rong rai
tai cac md than ham 10, dan thay thé cac thiét bi
nhap khau.

Duéi day 1a mot sd hinh anh vé cong tac kiém
dinh kiéu cho kh&i d6ng mém phong né TKMP-[1/6
do Coéng ty C6 phan thiét bi dien CAm Pha san
Xuét.

2.1.2. Céng tac kiém dinh hang h6éa nhap khéu

Trong nam 2020, do tinh hinh dich Covid-19
dién bién phirc tap nén viéc nhap khau thiét bi
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tr cac nwdc ciing giam dang ké&. Ngoai ra, tir 29
thang 11 nam 2019, B6 Cong Thwong ban hanh
va ap dung Théng tw 36/2019/TT-BCT dé thay thé
cho Théng tw 48/2011/TT-BCT ngay 30 thang 12
nam 2011, theo d6 Trung tdm An toan Mé khéng
duwoc phép lam cac tha tuc dang ky chét lwong

hang héa nhap khau, théng bao két qua kiém dinh
cho cac doanh nghiép lam tha tuc théng quan nhw
trwdc day. Vi vay, cong tac kiém dinh hang hoéa
nhap khau tr ddu ndm 2020 dén nay giam dang
ké. Hinh 5, 6, 7 m6 ta mot s phép thir dbi véi cac
thiét bi dién phong né nhap khau.

Hinh 5. Kiém tra méi ghép phong né déng co
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Hinh 6. Thr mé men )(oén coc déu day déng co
tau dién
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Hinh 7. Thir va dép phén tir xuyén sang
Trong qua trinh kiém dinh, Trung tam da kién
nghj loai bé cac thiét’ bi khong dam béol yéu cég
ky thuat, trong do thiét bi nhap khau chiém da sb
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Hinh 10. Kiém dinh may bdn min c6 méi ghép khéng ddm bao yéu céu

do 18i nha san xuat khong dadm bao an toan khi st
dung nhw: cac hop dau ndi, nat bAm diéu khién,
dén chiéu sang, may ban min...Nguyén nhan cha
yéu la céc thiét bi dwoc san xuat khong dung tiéu
chuén, khéng ddm bao vé bé rong méi ghép, khe
hé& phong nd, bé& mat méi ghép bi cong vénh, r, ri
khéng chiu dwoc dd bén co khi thir va dap..., mot
s6 hinh anh thiét bj kiém dinh dwoc kiém tra khong
dam bao tinh ndng phong nd theo yéu cau cla
TCVN 10888-0 va TCVN 10888-1 thé hién trong
hinh 8, 9.

2.1.3. Céng tac kiém dinh dinh ky, kiém dinh
bat thuong céc thiét bj dién phong né

Trong nhirng ndm qua,tai mét sé don vi trong
Tap doan xay ra cac vu tai nan do st dung thiét bi
dién gay nén, nguyén nhan chi yéu 1a do sw cha
quan ctia ngwdi van hanh, st dung, do cac thiét bi
khoéng dwoc thuweng xuyén kiém tra, bdo dwéng,
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ho&c thay thé stra chira cac vat tw, linh kién khong
dam bado yéu cau.... D& danh gia chat lwong, mirc
do an toan cua cac thét bj sau khi dwa vao st
dung, Bd Cong Thuong da ban hanh thong tw sbé:
09/2017/TT - BCT ngay 13 thang 7 nam 2017 va
Thong tw sé: 10/2017/TT - BCT ngay 26 thang 7
nam 2017 ban hanh va quy dinh vé quy trinh kiém
dinh k¥ thuat an toan lao dong ddi véi may, thiét bi,
vat tw co yeu cau nghiém ngat vé& an toan lao déng
thudc tham quyen quan ly cla Bo Céng Thwo’ng
Theo d6, cac thiét bj dién phong nod phai dwoc kiém
dinh lan dau trwde khi dwa vao st dung, kiém dinh
dinh ky trong qua trinh st dung va kiém dinh bat
thwong. Trong 2 nam qua Trung tdm An toan Mé
da phdi hop véi cac don vi trong TKV thwe hién
kiém dinh dinh ky cac thiét bi dién phong nd, qua
doé da giup cho cac don vi kiém soat tét hon cac
thiét bi co6 nguy co gay mét an toan trong qua trinh
st dung. Nam 2020 Trung tam da ky hop ddng va
trién khai kiém dinh tai cac cong ty khai thac than
ham 16 nhuMao Khé, Udng Bi, Khe Cham, Hon
Gai, Quang Hanh, vé&i s6 lwong lén dén hang ngan
thiét bi. Trong qué trinh thwc hién, Trung tam da
tw van cho cac don vi trong viéc quan Iy, van hanh
va kién quyét loai bé nhirng thiét bi c6 bé mat méi
ghép phong nd rd, ri nhiéu, bu 16ng bat chat thiéu,
khong dung chiing loai, co cau lién dong khéng ¢
hoac khéng dadm bao....

2.1.4. Kiém dinh dinh dinh ky céc thiét bj an
toan

Céc loai thiét bj dang st dung tai cac mé than
ham lonhw cac may do khi, do gié, may ban min,
may do dién tré kip min... Ngoai viéc ddm bao tinh
nang an toan vé phong né thi chung phai duoc
kiém dinh va hiéu chuandinh ky, trwéc khi dwa vao
st dung, sau khi stra chiva I&n, néu dam béo cac
yéu cau vé ky thuat méi dwoc phép dwa vao st
dung. Pé dam bao cho thiét bi hoat dong tét va
chinh xac, cac thiét bi phai dwoc kiém dinh, hiéu
chuén dinh ky 6 thang moét 1an theo quyét dinh s6
797/QD-TKV ngay 14 thang 4 nam 2009 cla téng
Giam dbc Tap doan Coéng nghiép than - Khoang
san Viét nam hodc theo tai liéu ky thuat cling nhw
khuyén cdo clia nha xuét.

Hang nadm Trung tdm An toan Mé déu coé ké
hoach lam viéc va ky hop ddng kiém dinh, hiéu
chuén dinh ky v&i cac md, tuy nhién sb lwong kiém
dinh, hiéu chuan tai Trung tdm van con thap hon
rat nhidu so véi sb lwong thuc té tai cac md. Cong
tac kiém dinh, hiéu chuén da loai bd dwoc nhirng
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thiét bi khong dat yéu cau k¥ thuat, gop phan vao
sy ddm bao an toan trong phong chéng chay nd
trong khai thac than ham 16. Hinh Y+ 1a mét sé thiét
bi khéng dat yéu cau khi kiém dinh tai Trung tam.

Hinh 11, 12, 13 gidi thiéu thiét bi do khi loai
cam tay, loai treo cb dinh dang dwoc s dung
trong cac mé than ham 16 tai Viét Nam dwoc kiém
dinh tai Trung tam.

2.1.5. Kiém dinh céc loai vét liéu phi kim loai

Déi véi cac thiét bi ¢ vé bén ngoai st dung vat
liéu phi kim loai,bang tai, cap dién phong nd, éng
gi6... theo quy dinh phai dwoc kiém dinh dé& danh
gia kha nang chdng lan truyén sw chaydo ma sat,
tinh dién, chap chay hoac do tia Itra tir bén ngoai.

Hinh 12. May do khi ca&m tay do theo nguyén ly
dét xuc tac
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Hinh 13. May do gi6 cam tay

Hang ndm, Trung tam phdi hop v&i cac don vi
nhap khau dé danh gia, kiém tra, kiém dinh chat
lwong cla cac vat liéu, do dac cac théng sb cach
dién, tinh khang chay, dién tr& bé mat I&n nhat...
dé khéng dinh chéat lwong cta chang truéc khi dua
vao st dung trong méi trwerng hdm 16. Nhiéu loai
cap dién, bang tai nhap khau tir Trung Québc da
bi loai bd do khéng dam bao vé yéu cau ky thuat.
Hinh 14, 15, 16, 17 gidi thiu mot s6 phép thir tinh
khang chay cua vat liéu phi kim loai.

2.2. Nhirng khoé khan trong céng tac thuc
hién kiém dinh

Mac du cong tac kiém dinh tai Trung tam hodc
tai hién trudng cta cac mé cé nhiéu thuan loi, tw
van cho cac don vi st dung quan ly tét chat lwong
san pham, gitp cho cac nha quan ly kiém soat tét
nguy co gay mét an toan... Tuy nhién, trong quéa
trinh thwe hién van con mot sbé nhirng kho khan,
vwdng mac:

- V& con ngudi: Cac can bd thuwe hién chwa co

Hinh 14. Tha tinh khang chay cua cap
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Hinh 16. Thiy tinh khang chay cua béang tai

Hinh 17. Sau khi roi ngon Iira

nhiéu kinh nghiém, chwa dwoc va cham véi cac
thiét bi phirc tap.

- Trang thiét bi: Céc thiét bj dung dé kiém tra,
th&r nghiém da st dung t nhiéu ndm, dang dan
xudng cap, mot sb thiét bi cling bi hdng va bi 16i.
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- Tiéu chuan ap dung: Viéc cap nhat, bd sung
cac tiéu chuan tir co quan quan Iy nha nwéc con
cham so v6&i s phat trién chung clia khu v va
quéc té, hién nay Trung tdm van dang st dung
bd tiéu chudn TCVN 7079: 2002, gan day Vu
KHCN mgi ban hanh thém 02 tiéu chuan mai la
TCVN10888-0:2015va TCVN 10888-1:2015.

- Nguwoi st dung va cac doanh nghiép: Sw hiéu
biét vé thiét bi phong nd con han ché, nhat la cac
doanh nghiép san xuat thiét bj dién phong nd trong
nwéc. Doi véi cac doanh nghiép nhap khau hang
héa cé sy hiéu biét rat han ché vé cac yéu cau, tha
tuc quy dinh quan ly cGa nha nwéc vé hang hoéa
nhap khau dan dén tha tuc thwc hién kiém dinh
mat rat nhiéu thoi gian.

3. Két luan va dé xuat

3.1. Két luan

Qua cdng tac kiém dinh tai Trung tam An toan
M@ trong nhiéu ndm qua, dé kiém soat tét cac thiét
bi st dung trong mai trudng ham 10, dé cac thiét bj
dién khong con la dbi twong bi “nghi ngd” dau tién
trong cac sw cd chay, nd khi va bui than thi viéc
tuan tha va thwe hién cong tac kiém tra, kiém dinh
phdi dwoc cac nha quan ly, cac doanh nghiép,
cac don vi st dung hét strc coi trong va thuc hién
nghiém tuc; thwdng xuyén dao tao, nang cao sw
hiéu biét vé cac thiét bi dién dung trong méi trwérng
c6 khi chay né cho cac don vi san xuét, don vi s
dung, cong nhan van hanh, stra chira thiét bj dién
phong nd str dung trong mé than ham 10; tuyét dbi
tuan thu cac quy dinh cla don vi, cia TKV, cla
don vi quan ly nha nwéc trong viéc kiém tra dinh
ky, duy tri, bdo dwdng cac thiét b| nghiém ngat.

Déi v&i cac don vi kiém dinh, can thuwéng xuyén
nang cao tay nghé ctia cac kiém dinh vién, trang bj
day di cac trang thiét bi, may méc phuc vu céng
tac kiém dinh, duy tri céng tac quan ly chat lwong
theo yéu ciu ctia B6 KHCN, Bd Cong Thwong va
cac quy dinh khac ctia TKV.

3.2. bé xuat

Trén co sé& nhirng két qua lam dwoc trong thoi
gian vira qua, nhdm tac gia cé mot sé dé xuét sau:

- D6i v&i don vi lam cong tac kiém dinh, can bod
tham gia cong tac kiém dinh phai tw luén chi dong
hoc tap nang cao trinh d6 chuyén mén, nghiép vu,
dé dap wng cong viéc, véi tiéu chi ‘Trung thuc -
Chinh xac - Khach quan’; B6 sung moét sé thiét bi
m&i, thay thé thiét bi cli nham nang cao néng luc
phuc vu coéng tac thtr nghiém, kiém dinh va hiéu
chuén.
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- Nha san xuét phai tuan tha va ndm virng céc
yéu cau trong tiéu chuan va quy chuan ky thuat
twong tng khi ché tao sdn phdm phong nd st
dung trong méi trwdng c6 khi va bui nd; Can trang
bi kién thir vé cong nghé thiét ké va ché tao thiét
bi phong nd; Ap dung hé thong quan ly chét lwong
nhdm dam bao san pham xuét xuong phu hop voi
tiéu chuan coéng bb ap dung, quy chuan ky thuat
twong trng.

- Doanh nghiép nhap khau can dat hang va
nhap nhirng thiét bi tir cac nha san xuét co uy tin,
san pham phai cé ngudn gbc xuét s rd rang, co
do tin cay cao; Tim hiéu va thwdng xuyén cap nhat
nhirng thay déi lién quan dén tha tuc quan Iy chat
lwong san pham hang héa nhap khau ctia cac B0,
ban, nganh.

- Nguwoi st dung phai thwong xuyén huén
luyén,dao tao,huéng dan stra chiva, bdo dwéng,
van hanh thiét bi trong méi trwdng cé khi chay nd
dé nguwdi van hanh hiéu va thay ré dwoc mirc do
nguy hiém cua thiét bi dién; Lap ké hoach va lwa
chon thiét bi st dung phu hop vé&i didu kién moi
trwong khi nd, diéu kién lam viéc thuc té tai don
vi; Duy tri kiém tra thwdng xuyén va kién quyét loai
bd cac thiét bi khong dat yéu cau k¥ thuat.
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The inspection of explosion-proof electrical equipment at Mine Safety Center

Eng. Vu Thanh Thai, Eng. Bui Quoc Viet, Eng. Pham Xuan Thanh
Vinacomin — Institute of Mining Science and Technology

Abstract:

The article mentions the inspection of explosion-proof electrical equipment used in the explosion
dust and gas atmosphere in general, particularly in underground coal mines and the inspection of
explosion-proof electrical equipment at the Mine Safety Center. The inspection process has eliminated
the equipment that does not guarantee the safety performance and the equpment is not allowed to be
used in the explosion gas environment in order to prevent potential risks and unsafety.
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GIAI PHAP CHONG SONG SET LAN TRUYEN CHO HE THONG CAMERA
GIAM SAT KHU VUC SAN XUAT, AN NINH MAT BANG SAN CONG
NGHIEP KHAI TRUONG MO THAN HAM LO VUNG QUANG NINH

ThS. Vii Tién V6, ThS. Nguyén Hiru Linh
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tdp: ThS. Pham Chdn Chinh

Tém tit:

Bai bdo gidi thiéu giai phdp chong xung sét lan truyén trén dwong nguon va dwong tin hiéu cho hé
théng camera gidm sat khu vuee tai mdt bang khai trwong cdc mo than khu viee san xudt, khu viec an
ninh va kho bdi.Viéc bdo vé chong sét lan truyén ciia hé thong la rat can thiét dé gidm thiéu toi da mirc

do hu hong cua cac thiét bi trong hé théng camera giam sat va thiét hai vé kinh té.

Mé dau

Hién twong sét lan truyén la nang lwong tia sét
khi phong khong tiéu tan tai chd ma truyen vao
khoéng gian theo hwéng bé mat dat. Khi xay ra
phéng dién do xung sét lan truyén, gay nén mot
séng dién tr tao ra xung quanh v&i tbc do rat 1on,
tbc do cla né twong dwong véi téc dd anh sang.
Séng dién tir truyén vao trong cac tdoa nha, tram
van hanh theo cac dwong day cap dién, hé thdng
théng tin lién lac va hé thdng camera giam sat
duoc dau ndi tlr ngoai trdi, gay ra qua dién ap
tac dung |1&n céc thiét bj dién, gay ra hw hdng, dac
biét dbi v&i cac thiét bi dién tir lam viéc véi dién ap
thap nhw cac thiét bi do lwéong, diéu khién.

Tia sét dwoc biét dén 1a nguyén nhan chu yéu
gay ra cac xung qua dién ap, tia sét khong can
phai danh truc tiép 1én cac dwong day, thiét bi moi
gay ra hw hdng. M6t tia sét danh cach xa vai tram
mét ciing cé thé gay ra nhirng cdm (rng séng sét
lan truyén I&n cé khd nang pha hdy hodc tham
chi pha hdy dwong cap gan. Ngoai ra, con mot
s6 nguyén nhan khac nhw do chuyén mach nguén
trong thiét bj dién, hay do dong khéi déng cla cac
doéng co dién tao ra xung qua dién ap cdm rng va
pha hly cac dwong day lan can. Theo wéc tinh
clia cac nha chuyén mén, trén khap mat dia cau,
ct» mdi gidy c6 khoang 100 cu sét danh xudng mat
dat. Sét khong nhirng gay thuwong vong cho con
ngwdi, ma con coé thé pha hdy nhirng tai san cta
con nguwdi nhw cac cong trinh xay dwng, cong trinh
cung cap nang lwong, hoat dong hang khong, cac
thiét bi dién, cac dai truyén thanh truyén hinh, cac
hé théng cung cép dién, hé théng théng tin I|en lac,
hé théng camera giam sat.

Hién nay, tai cac don vi khai thac than ham
16 khu vwc Quang Ninh, dé kiém soat, diéu hanh
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cbng viéc trén khai trwdng, cac don vj da va dang
&ng dung khoa hoc céng nghé nham gidm chi phi,
gidm nhan céng, nang cao nang suat, tang hiéu
qué. Mot trong nhirng trng dung hién nay duoc
nhiéu cong ty trién khai 1ap dat 1a cac hé théng
quan tréc, giam sat, diéu do tap trung, trong do c6
st dung camera giam sat. Tuy nhién, ngoal nhirng
wu diém, viéc b tri hé théng camera dé giam sat
cac Vi tri ngoai mat bang gap nhiéu 16i, hdng do
dwong day cip ngudn va dwdng day tin hiéu cla
hé théng di ngoai tréi nén dé bi anh hwéng cda
song sét lan truyén tac déng. Qua cong tac khao
sat tai mot s6 mat bang khai trudng mé than ham
16 hién nay, hé théng camera giam séat cla cac
don vi c6 trang bi moét sb thiét bi chéng sét lan
truyén do nhiéu nwédc san suat, chua déng bo;
hau hét méi trang bi thiét bi chéng sét ngudn cung
clp 220V tai cac ta dién téng; cac ta dién nhanh,
duwong truyén tin hiéu si dung bang cap dong
chwa dwoc trang bi; cAp dd bao vé cla thiét bj
chbng sét lan truyén ap dung dé I&p dat bao vé
thiét bi trong hé théng camera giam sat chwa phu
hop nén viéc chdng sét lan truyén bao vé cho hé
théng camera tai cac don vi chuwa c6 hiéu qua cao.

1. Cwong do anh hwéng cua dong xung sét
anh hwéng dén hé théng camera

Can ct theo tiéu chuan IEC 62305-1: 2010,
cac cu sét danh dwoc phan thanh 3 loai xung sét
chinh twong (rng v&i cac vung, vi tri anh hwédng
do sét.

Hinh s6 (1) dang xung sét 10/350 ps, 1a xung
sét cwong dd cao, cac cu sét thwong danh tric
tiép, anh hwéng dén cac thiét bi va cong trinh bén
ngoai troi.

Hinh s6 (2) va sb (3) dang xung sét 8/20 us
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Hinh 2. Dang xung 8/20 us

m Mguwdivan hanh
mAnh hwéng do sét lan Uuyén

Cac nguyén nhan khac

Hinh 4. Biéu d6 nguyén nhan I6i, hw héng cta
thiét bi hé thong camera

Bang 1. C4c thiét bj trong hé théng camera héng do dnh huéng cla séng sét

Céng ty Than Nam Mau Coéng ty Than Quang Hanh
Tén X X
Ne P bvVT £ So £ So 0
thiéet bi So_ !u’cyr!g lwong | % héng So_ lu’cyr!g lwong ,/°
hién co ; hién cé ; hong
héng héng
1 | Camera Cai 84 17 20 80 16 20
2 | B6 Switch B6 30 5 16 30 5 16
3 | Dau ghi Cai 10 2 20 30 5 16
4 |BOchuyendoi | oy 168 10 6 40 6 15
dién Quang
B6 chuyén doi
5 | nguon AC/DC B6 84 17 20 80 16 20
Camera

va xung1.2/50 ps, 1a xung sét cé cwong thap hon
dang xung 10/350, thwéng 1a xung sét lan truyén
trén cac dwdng day cap dién, thong tin, thiét bi
kim loai tir ngoai tr&i vao bén trong cac tram diéu
khién, anh huéng gian tiép dén cac thiét bj.

2. Anh hwéng ciia séng sét dén cac thiét bi
trong hé théng camera tai cac mé

Qua khéo sat thuc té mot s6 hé théng camera
giam sat tai hién trwdng, cu thé tai Céng ty Than
Nam Méau — TKV va Céng ty Than Quang Hanh —

W KHCNM SO 6/2020 * AN TOAN MO

TKV, hién nay cac cong ty dang str dung cap mang
lan va cap dong truc lam dwdng dan tin hiéu cho
cac camera. Theo thdng ké, tAn suét hw héng do
anh huwédng cla séng sét lan truyén dén hé thdng
camera c6 dén 70% thiét bj 16, hdng (camera, dau
ghi, Switch), gay thiét hai Ién vé kinh té va gian
doan trong san suét.

3. Giai phap chéng sét cho hé théng Camera

Chung ta déu biét, phan I&n cac day dan dién
ngudn, day dan truyén tin hiéu cho hé théng
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camera giam sat tai mat bang khai trwéng cac mo
thworng di ngoai troi, dia hinh ddi nui, song sudi,
phlrc tap va cac camera l&p phan tan & nhiéu vi
tri, nén dé& hirng chiu cac hau qua do dong sét
danh thang truc tiép hodc cé anh hudng ctia xung
sét lan truyén theo dudng day vao cac thiét bi
clia hé théng bao gdm: camera, dau ghi, switch...
Qua cbng tac ngh|en clru, Trung tam An toan Mé -
Vién KHCN mé da dwa ra giai phap chéng sét lan
truyen phu hop cho tivng hé théng camera dang
l&p dat tai khai trwdng cac mé than ham 16.

Hién nay khu viec mat béng san cdng nghiép
cac moé dwoc bao vé song set truc tiép bang cac
cot thu 16i. D& bao vé chong sét lan truyen cho hé
théng camera, can phai:

+ L&p béo vé cét, loc sét duweng ngudn dién

+ L&p béo vé chdng sét cho dwéng tin hiéu

+ L&p hé théng tiép dat

3.1. Bdo vé cat, loc sét bao vé dwong ngudn
dién

Céc thiét bj chéng sét lan truyén phai dwoc I&p
dat trén tAt ca cac dwdng ngudn cung cap dién
cho hé théng camera. Thiét bj cét sét dwoc st
dung nhdm muc dich cét va cat giam bién do xung
sét, chiu duwgc cwong dd dong sét Ion, thdi gian
tac déng nhanh, dién ap dw (dién ap théng qua)
thap, l1am viéc lién tuc trén luéi, khéng bi co 1ap ra
khéi mang khi xuat hién qua &p tam thoi nhu cong
nghé MOV truyén théng, cé kha nang cat dong
xung sét cao.

3.2. Bao vé dwong tin hiéu camera

Céc thiét bj chdng sét lan truyén duoc I&p dat
tai camera; dau IN/OUT cla cac bd chuyén ddi

(Switch); dau ghi, nhdm ngan chan xung sét, qua
dién ap trén dwong day.

3.3. Hé théng tiép dat cho camera

Cum tiép dia cho cac thiét bj hé thdng camera
trong cac tram diéu khién trung tam, tai cac vi tri
l&p dat doc 1ap ngoai troi, gia tri dién tré cha cac
cum tiép dia phal dam bao gla tri dién R<10Q.

3.4. S0’ d6 khéi va so’ d6 bé tri thiét bj chéng
sét cho hé théng camera

Can ct viéc b tri cac thiét bi bdo vé chdng sét
lan truyén, tham khao mot sé thiét bi chéng sét
dwéng ngudn, dwdng tin hiéu cho cac thiét bj hé
thdng camera nhw sau:

_ *Thiét bj chéng sét ngudn dién 220V tai ti dién
téng:

Thiét bi cat loc sét 1pha (DSH TT 2P 255) do
hang DEHNSshield - Dirc sdn xuét; dién ap lam viéc
230 V AC; tich hop 2 cép bao vé (I+Il ), dong cét
cwc dai 25kA(10/350), mirc nang lwong tan sét
toan bo 156,25kJ/Ohms, mirc bdo vé qua dong
mach chinh t6i da 160A, dién ap bao vé Up<1,5kV,
dwoc 1&p dat tai cac ta dién.

* Thiét bi chdéng sét ngubn 220V cho céc thiét
bi I&p dat phan tan:

Thiét bj cat loc sét 1pha (DRM 2P 255) do hang
DEHNSshield - Blrc san xuét; dién ap lam viéc 230
V AC. Chéng xung sét cap 2(8/20 us): 5kA; Mirc
bao vé dién ap Up: <1,5 kV.

* Thiét bi bdo vé chbng sét lan truyén cho
duwong tin hiéu cap mang LAN:

Thiét bi chéng sét lan truyén loai (DPA M CLE
RJ45B 48) do hang DEHNshield - D¢ san xuét,
dién ap lam viéc 48Vdc, thiét bi dwoc 1ap dat dé

e T P
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bdo vé qua ap, xung sét cho dwdng cap mang lan,
kha nang thoat xung (8/20 p s) In: 10KA.

*Thiét bi bdo vé chong sét lan truyén cho duong
tin hiéu cép déng truc:

Thiét bi chéng sét lan truyén loai (DGA BNC
VCD) do hdng DEHNshield - Birc san xuat; dién
ap lam viéc 5Vdc; thiét bj dwoc 1ap dat dé bao vé
cho hé théng cap dong truc, kha nang thoat dong
xung sét (8/20 us) In: 10kA; bao vé ap Ups 35V,
ngan chan cac sbc dién do qua ap, xung sét lan
truyén hodc nhiéu cdng nghiép gay ra.

4. Két luan

Trén day la gidi phap chdng xung sét lan truyén
cho hé théng camera giam sat da dwoc ap dung
cu thé tai Céng ty Than Théng Nhét, Céng ty Than
Quang Hanh va dang trién khai tai Céng ty Than
Nam Mau. Béi véi cac don vi da dwoc lap dat
hé thdng chéng sét lan truyén, qua sb liéu téng
hop cla cac don vi, thay rdng sy anh hwéng do
séng sét lan truyén dén céac thiét bj trong hé théng
camera giam sat tai thoi diém hién nay so sanh
véi ndm 2019 la rat thap, cho hiéu qua trong san
suat kinh doanh.

Dé& dam bao hiéu qué cao trong viéc bao vé,
chdng anh hwéng cla sét lan truyén dén hé théng
camera giam sat khi 13p d&t va trang bi thiét bi
chdng sét, can ddng bo cac thiét bi chdng sét lan
truyén trong mot hé thédng do mét hang hay mot

nwdc sdn sudt va cung cap. Cu thé, trong giai
phap trén sir dung cac thiét bi chéng sét lan truyén
do hang DEHNshield - Birc san xuét. Cac thiét bi
dwoc san suat theo tiéu chuan chau Au, cé kha
nang thoat dong xung cé nang lwvgng cao va mc
dién ap bao vé thap; thiét bi bdo vé ngén chan cac
sbc dién do qué &p; xung sét lan truyén ho&c nhiéu
cong nghiép gay ra, ddm bao hiéu qua trong viéc
chdng sét; d& st dung va thay thé; gia thanh phu
hop; viéc bao hanh bao tri va cung cap céc thiét bj
chdng sét déu cé hang dai dién dwoc dat tai Viet
Nam.

Ngoai nhirng két qua ban dau, viéc ap dung lap
dat hé thdng chéng sét lan truyén cho hé théng
camera giam sat tai cac don vi khai thac than ham
10, trén co s& dé Trung tdm An toan Mo - Vién
KHCN mé tiép tuc nghién clru, &p dung cac giai
phap chéng sét lan truyén phu hop véi diéu kién
Viét Nam cho céc hé théng dién ho&c cac hé théng
thong tin lién lac hién nay cac don vi dang str dung
va van hanh.

Tai liéu tham khao:

[1].Tiéu chuén IEC 62305;TCVN 9888:2013

[2]. Tiéu chudn IEC 61643-21/EN 61643-21/UL
497B

[3]. Tiéu chuén IEC 61643-22: 2004 (CLC/ TS
61643-22: 2006)

Solution on the surge protection to the monitoring camera system
in the production area, the industrial platform ground security
at the underground coal mine site in Quang Ninh area

MSc.Vu Tien Vo, MSc. Nguyen Huu Linh
Vinacomin — Institute of Mining Science and Technology

Abstract:

The article introduces the solution of lightning surge protection on the power and signal lines for
the monitoring camera systems at the site ground of coal mines such as production areas, security
areas and warehouses. The surge protection is essential to minimize the damage of the equipment in the
monitoring camera system and the economic damages.
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TKYV tirng bwée hién dai héa mé than

Thoi gian gin day, Tap doan Céng nghiép Than
- Khodng sin Vigt Nam (TKV) tdp trung don sirc
diu tw cdc dw dn trong diém theo tiéu chi “mé
hién dai - mé xanh, sach, dep - mo an toan - mo
it ngwoi” nham thich ieng véi diéu kign khai théc
than ngay cang xuong siu va khé khan.

Kiém tra cong trinh lo chg co gioi héa hang nhe
cbng suat 300 nghin tan/nam, do Céng ty Than
Ha Long déu tw

Nang ning suét, tang san lwong

Dw an dau tw khai thac hdm 16 md than Nui
Béo (Cong ty cb6 phan Than NUi Béo) cé tdng murc
dau tw hon 5.300 ty déng, quy mé trir lwong céng
nghiép hon 41 triéu tan than; cong suat thiét ké
hai triéu tdn/nadm. Pay 1a dw an chuyén déi dién
khai thac tir 16 thién sang ham 16 dau tién cta TKV,
kh&i cong tir thang 2-2012, dén thoi diém nay,
cac don vi da dao khoang 13.200 m 10, co ban
hoan thanh ké hoach. T thang 4-2017 dén thang
3-2020, cdng ty da duwa toan bd sau 16 chg vao
hoat dong; trong dé cé mot 16 chg dp dung cdng
nghé co gidi hda déng bd, ndm 16 cho céng nghé
khai thac bang gia xich.

Theo ké hoach nam nay, Nui Béo sé khai thac
1,45 triéu tan than; trong dé than ham 16 cla sau
16 cho dat 850 nghin tan. Hién nay, cac lwc lwvong
thi cdng dang I&p dat thiét bi truc tai giéng dirng
chinh, phan ddu dén cudi nam nay sé& hoan thanh,
dwa vao s dung, gitp khau van chuyén nguoi va
thiét bi Ién xubng 16 nhanh hon, tiét kiém thoi gian
di lai so voi trwdc day. Dong thoi, Nui Béo ciing
day nhanh tién do xay dung va I&p dat thiét bi con
lai trong c&c 16 cho va trén mat bang, dén hét quy
[-2021, cac hang muc xay dwng co ban cua toan
bo dw an dau tw khai thac hdm 16 mo than Nui Béo
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sé& hoan thanh, &n dinh khai thac, tdng san lwong
ra than theo cac nam.

Thuc hién chd trwong ctia TKV ddy manh co
gi6i hoa, tw ddng hda trong san xuét than ham 106,
Céng ty Than Ha Long da huwéng muc tiéu dau tw
cbng trinh co gidi héa trong dao 10, khai thac, van
tai nhdm tang ndng suét lao déng, nang cao hiéu
qua san xuét kinh doanh, cai thién diéu kién lam
viéc cho cdng nhan. Gilra thang 7-2020, Cong ty
Than Ha Long da khé&i cong 16 chg co gi¢i hoa
hang nhe céng suét 300 nghin tdn/ndm tai mic
am 320 m dén am 290 m khu Khe Cham |. Pay
la cong trinh trong diém cla tinh Quang Ninh, cé
tbng mrc dau tw hon 105 ty ddng, quy md 80 bo
gian chéng ty hanh, mét mang cao va mot may
khéu.

V&i thiét bi nang hon mét nghin tan, trong qua
trinh van chuyén, I&p d&t 16 cho gép rat nhiéu kho
khan. Tuy nhién, v&i quyét tam hoan thanh coéng
trinh theo dung tién d9, cong ty da thanh lap ban
chi dao thwec hién cong trinh, gidi quyét ngay cac
khé khan vwéng méc va dwa codng trinh vao khai
thac vao cudi thang 8 vira qua. Theo tinh toan so
bd clia TKV, trong diéu kién san xuét hién nay cta
Coéng ty Than Ha Long, viéc ap dung dwa |0 chg
co gi®i héa hang nhe vao hoat déng sé cho phép
gidm khoang 20% gia thanh khai thac so v&i cong
nghé s dung bang gia khung, gia xich, gia thay
lwe di ddng khAu than bang khoan né min va giam
tr 35 dén 40% gia thanh so v&i phwong an khai
thac bang cac 16 cho cot thay lwc don.

Giam dbc Coéng ty Than Ha Long Bui Dinh
Thanh cho biét: Day 14 16 cho cdng nghé co gidi
héa déng bd hang nhe dau tién ctia TKV, khi di vao
hoat ddng khong chi nang cao nang lwc san xuét,
dap rng nhu cau tang san lwong than cho cong ty
ma con day manh muc tiéu co gi¢i hda san xuét,
tdng nang suat lao dong, cai thién diéu kién lam
viéc, bdo ddm an toan cho ngudi lao déng. Qua
do, giup cong ty xay dwng thanh céng mé hinh mé
xanh, mé hién dai, md it ngwoi theo chi trwong
clta tap doan. Nhirng dw an TKV tap trung dau tw
ddi méi cong nghé, nang cong suét, san lwong
khai thac than dwoc tréi déu ca ba viung Uéng Bi
- Mao Khé, Ha Long va Cam Pha, khéng chi mé
hwéng nang cao nang lwc san xuét cho cac don
vi nganh than, ma con bao dam viéc lam cho hang
nghin céng nhan.

Bao dam an ninh nang lwong

Theo Quy hoach Dién VIl ciia B6 Cong thwong,
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dw kién nhu cau than cho san xuét dién dén ndm
2020 la 50 triéu tAn, nam 2025 khoang 76 triéu
tan, nam 2030 gan 100 triéu tdn. Nhdm bdo dam
an ninh nang lwong quéc gia, dap ¥ng nhu cau
than cho nén kinh té, theo ké hoach, dv kién trong
nadm nay, TKV sé& nhap khau 10,2 triéu tn than
(tdng 3,7 triéu tAn so ndm 2019). TKV da xay dwng
chi tiét k& hoach nhap khau cac ching loai than
phu hop dé pha trén véi ngudn than sén xuét trong
nwéc, dap (rng yéu cau thi treong. Céc loai than
nhap chd yéu 13 than nhiét nang phuc vu pha trén
than trong nwéc nhw cam 4, cam 5, cam 6,... gia
nhap khau than cling dwoc can nhac trén nhiéu
yéu td, bdo dam c6 loi nhat. Tl dau ndm 2020 dén
nay, TKV da nhap khau khodng chin triéu tan than.
Ngudn than nhap khu ctia TKV ndm nay chu yéu
tr Nga, O-xtray-li-a, Nam Phi va In-dd-né-xi-a.

Cha tich Hoi déng thanh vién TKV Lé Minh
Chuén cho biét: Mt trong nhirng nhiém vu trong
tdm clia TKV nam nay la tap trung hoan thién mé
hinh vira san xuét vira kinh doanh than, chu trong
can dbi san xuat, nhap khau than véi pha trén cho
san xuat d& nang cao gia tri than va dap t&ng nhu
cau cung cap than cho thi truéng trong nwéc, gép
phan bdo ddm van dé& an ninh nang lwong. Viéc
nhap khau va pha tron than ciing giup TKV va
cac don vi thanh vién trong linh vuwc ché bién kinh
doanh than, nang cao kinh nghiém, tao hwéng di
m&i, lau dai cho doanh nghiép trong hoat dong
san xuét, kinh doanh than. B4i m&i md hinh téng
trwdng tlr “nau” sang “xanh” la dinh hwéng chién
lwoc ctia tinh Quang Ninh, TKV da thwe hién nhiéu
giai phap dé hién thwc héa md hinh tang truéng
nay.

Cung v&i viéc khdng nglrng nang cao hiéu qua
san xuét, kinh doanh, TKV con tap trung ngudn lwc
bdo vé méi trwong, nhdm gidm tac dong xau dén
moi trwéng ving mé. Trong diéu kién dién san xuat
cac mé ham 10 va 16 thién ngay cang xudng sau va
khé khan, TKV da déi mai, 'ng dung manh mé “ba
héa” (co gigi hoa, tw ddng hoa, tin hoc hda) vao
cac cong doan san xuat va kinh doanh. T 16 cho
co gidi hda ap dung dau tién tai Cong ty Than Khe
Cham (ndm 2015) dén nay, TKV da nhan réng 10
day chuyén ddng bd co gidi héa dang hoat déng
tai tm don vi, gdm: Than Ha Ldm, Than Vang
Danh, Than Khe Cham, Than Nui Béo, Than Méng
Dwong, Than Dwong Huy, Than Quang Hanh va
Than Udng Bi.

Bén canh do, TKV con chl déng rng dung tw

déng hoa, tin hoc héa vao qua trinh san xuét, kinh
doanh va cong tac quan ly diéu hanh. T co quan
tap doan dén cac don vi déu diu tw mang ha tang
truyén thong sb téc dd cao, két hop xay dwng cac
trung tam diéu khién giam sat tap trung hién dai
c6 kha ndng bao quat toan mé va diéu khién tap
trung. Hién tai, TKV dang tiép tuc trién khai cac
phan mém &ng dung phuc vu diéu hanh san xuét
nhw: Phan mém hoa don dién t&; phdn mém quan
ly, dw bao tam ly an toan, strc khée cho ngudi lao
ddong mé ham 16, nhan dién cap phat nhién liéu
théng minh tai cac don vi khai thac 16 thién, hé
thdng giam sat lwu chuyén than,...

Vi viéc dau tw ddi méi cong nghé san xuét
theo hwédng co gidi hda, tw ddng hoa, tin hoc hda
trong khai thac hdm 10; diu tw ddng bo thiét bi
cong suét I&n trong khai thac 16 thién da gép phan
giam ty |& tén that tai nguyén trong khai thac ham
16 ttr 23,5 xubng 20% va trong khai thac 16 thién tir
4,9 xubng 4,3%; nang suat lao déng toan tap doan
tinh theo gia tri tang binh quan 12%/nam,...

Theo Minh Nghia (nhandan.com.vn)

Tap trung nguon lwe xdy dung chién
lwgc phat trién khoang san cia TKV
dén nam 2030, tam nhin dén nam 2050

Ngay 4/12, tai Tru s¢ Tdp doan da dién ra Hpi
thio Chién lwoc phdt trién khodng san ciia Tdp
doan dén nam 2030, tam nhin dén nam 2050.
Duw va phdt biéu chi dao tai Hpi thio cé dong
chi Nguyén Anh Tudin - TV HPTV Tap doan va
Phé TGP Tép doan Nguyén Tién Manh, ciing sw
tham gia ciia Vien KHCN Mo (don vi xdy dung
dé tai), cdc don vi khoi khodng sin va cdc ban
chuyén mon ciia Tap doan.

Pho Téng giam déc Tap doan Nguyén Tién Manh
phat biéu tai Hoi thado
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Sau khi nghe bao cao dé tai ctia Vién Khoa hoc
Coéng nghé Mé vé chién lwoc phat trién khoang
san clia TKV dén ndm 2030, tdm nhin dén nam
2050, hoi thdo da tién hanh thdo luan vé cac van
dé lién quan dén tinh kha thi, pham vi, gi¢i han
thwe hién dé tai; d&c biét 1a dinh hwéng phat trién
mot cach cu thé clia cac don vi Khoang san truc
thudc TKV. Cac dai biéu ciing tham gia y kién vé
trach nhiém va phwong thirc td chirc, cong tac
phdi hop thwe hién nham mang lai hiéu qua cao
nhat cho dé an phat trién khoang san ctia TKV.

Phat biéu tai Hoi thao, Phoé Téng giam dbc Tap
doan Nguyén Tién Manh nhan manh, méi ca nhan
tham gia xay dwng dé tai va cac don vi lién quan
can nhan thirc mét cach nghiém tic tdm quan
trong cla chién lwgc phat trién khoang san déi véi
Tap doan, ciing nhw dbi véi mdi don vi. Dé tai nay
chinh la mét trong nhirng co' s& quan trong dé Tap
doan xay dwng, hoach dinh chién lwoc khai thac,

ché bién khoang san cho giai doan t&i. Do vay,
cac ddéng chi HDTV, Ban Ianh dao diéu hanh Tap
doan hét strc quan tam.

Phé Téng giam déc Tap doan Nguyén Tién
Manh d3c biét lwu y ngudn nhan lyc tham gia xay
dwng dé tai, phai tinh gon, chat lwong va xac dinh
r trach nhiém ctia minh dé dé tai dat hiéu qua cao
nhat. Pho Téng giam dbc Nguyén Tién Manh dé
nghi, Vien KHCN M@, trwc tiép 1a Lanh dao Vién
va Nhém tac gia dé tai can tang cwdng phdi hop
chat ché v&i cac Ban clia Tap doan va cac don vi
lién quan. Bén canh d6, can tién hanh ra soat, cap
nhat lai cac di¥ liéu tr cac BO nganh, dia phuong
lién quan dén quy hoach phat trién khoang san,
dé tich hop vao dé tai; ting cwéong thu hat thém
cac chuyén gia dau nganh vé linh vwc khoang san
cung tham gia, ddm bao trong quy 1/2021 hoan
thanh dé tai dé bao cdo lanh dao Tap doan.

Truyén théng TKV
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Vién Khoa hoc Céng nghé Mo - Vinacomin

Hdi nghi Quan triét, hoc tip trién khai
thue hién Nghi quyét Pai hoi Dai bicu
Pang b khoi doanh nghiép Trung wong
lan thi 111

Ngay 08/1/2021, Dding uy Vién Khoa hoc
Cong nghé M6 da to chirc Hpi nghi Qudn triét,
hoc tdp trién khai thwe hién Nghi quyét Pai hji
Dai biéu Ding bp khoi doanh nghiép Trung
wong lan thir III, nhigm ky 2020-2025 va Tong
két cong tic xdy dung Péing nam 2020, trién khai

phwong hwéng nhigm vu nam 2021. Pong chi

Dao Hong Quing, Bi thw Péing iy Vién chii tri
Hgi nghi.

Tham dw Héi nghi vé phia Bang Gy Tap doan
TKV ¢6 ddng chi Khuat Manh Théng - Pho Bi thw
thwong triee Bang Qy, dai dién cac ban tham mwu
giup viéc cltia Bang Gy Tap doan cung trén 170
ddng chi dang vién cta toan Dang bd Vién Khoa
hoc Cong nghé Mé.

Ddng chi Nguyén Minh Thiéu, Phé truédng ban
Tuyén gido truyén théng va Téng hop cta Dang
Gy Tap doan Céng nghiép Than — Khoang san Viét
Nam déa chia sé, quan triét Nghi quyét Dai hoi Dai
biéu Dang bd khéi doanh nghiép Trung wong lan
the I, nhiém ky 2020-2025. Trong do, di‘)ng chi

da danh phan I&n théi gian dé cap dén muc tiéu,
nhiém vu, phuwong hwéng va gidi phap dé hoan
thanh cac chi tiéu cong tac xay dwng Bang va thyc
hién nhiém vu chinh tri ctia Dang bd Khéi giai doan
2020 - 2025.

DPdng chi Dao Héng Quéng, Bi thw Pang Gy
Vién da trinh bay Bao céo téng két cong tac xay
dwng Dang nam 2020, trién khai phwong huéng
nhiém vu nam 2021. Nam 2020, doanh thu toan
Vién dat 229,01 ty ddng. Tién lwong binh quéan
nam 2020 toan Vién dat trén 14 triéu ddng/nguoi/
thang. Trién khai nhiém vu ndm 2021, Dang bo
Vién phan dau thuc hién théng loi nhiém vu chinh
tri cia ndm véi téng doanh thu dat 200 ty déng,
tién lwong binh quan ca nam t trén 14 triéu dong/
nguwoi/thang.

|

Phat biéu, chi dao tai H6i nghi, déng chi
Khuét Manh Théng - Phé Bi thu thwdng trwc Dang
Uy Tap doan Cbéng nghiép Than Khoang san Viét
Nam da ghi nhan, danh gia cao két qua, thanh tich
dat dwoc ctia BDang b Vién trong nam 2020. Bang
bd Vién da déng gép mot phan vao thanh coéng ctia
Dai hoi Dang B6 Tap doan TKV lan thi ll, nhiém
ky 2020-2025. Bang bd Vién Khoa hoc Céng nghé
Mé dwoc Bang Gy Tap doan Coéng nghiép Than —
Khoang san Viét Nam trao téng gidy khen vé Céng
tac td chirc xay dwng Pang nam 2020.

D.L.
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Vién Khoa hoc Cﬁng nghé Mé t6 chirc
Hoi nghi tong két cong tac nam 2020 va
Hoi nghi Dai biéu nguoi lao dong nam
2021

Sdang ngay 19/01/2021 Vién Khoa hoc Cong
nghé Mé té chive Hi nghi tong két cong tdc nam
2020 va Hpi nghi Pai biéu ngwoi lao dong nim
2021.

T&i dw H6i nghi cé cac ddng chi: Dao Trong
Cuwong, Phé Vu tredng, Vu Khoa hoc Céng nghé,
B6 Cong Thuwong; L& Minh Chuan, Bi thu Dang
Uy - Chu tich HDTV Tap doan céng nghlep Than
- Khoang sén Viét Nam (TKV); Nguyén Anh Tuén,
Thanh vién HDTV Tap doan TKV; Lé Thanh Xuan,
Chu tich Cong doan TKV; Phan Xuan Thay, Pho
Téng Giam dbéc Tap doan TKV; Pham Thanh
Hai, Kiém soat vien Nha nwéc tai Tap doan TKV
va cac dbng chi lanh dao dai dién cac ban chuyén
mon clia Tap doan TKV; cac ban tham muwu giup
viéc cla Dang Gy Tap doan TKV ...

Tai H6i nghi, Vién trwdng Vién Khoa hoc Cong
nghé M6 Bao Hong Quéng bao c&o nam 2020 la
ndm dat dwoc nhidu két qud khd quan. Vién
da hoan thanh vwot mc cac chi tieu ké hoach,
tang trwdng so v&i nam 2019. Nang suét lao dong
va thu nhap cla nguoi lao dong tiép tuc dwoc
nang cao, cdng tac nghién ctru khoa hoc, nhiém
vu KHCN dam bao hoan thanh dung tién d6 va
nang cao chét lwong. Hoi nghi da tién hanh lay
phiéu tin nhiém can bd quan ly nam 2020 déi voi
chtrc danh Vién trwdng va cac Pho Vién trudng.

Phét biéu chi dao tai Héi nghi, Cha tich HDTV
Tap doan Lé Minh Chuan ghi nhan, biéu duwong,
chuc mirng, va danh gia cao cac két qua, thanh
tich trong nam 2020 ma Vién Khoa hoc Céng nghé
M6 da dat dwoc. Cha tich HDTV khéng dinh Vién

‘._____-,_

KHCN Mbé la mét trong nhirng don vi cé déi ngi
can bd cé trinh dd chuyén mén cao, cé bé day
kinh nghiém trong céng tac nghién cru khoa hoc,
chuyén giao céng nghé. Trong ndm qua, Vién
KHCN M3 luén di dau trong cong tac nghién ciru
KHCN nghé, tw van thdm dinh, thiét ké. . Buwdc

sang nam m¢i 2021, Chu tich HDTV Tap doan Lé
Minh Chuan dé nghi Vien KHCN mé tiép tuc thuc
hién tét, ddm bao tién do, chat lwong cac dé tai,
dw an KHCN dang thuc hién. Béng thoi, tiép thu,
dé xuét, xuc tién ky két cac dé tai, nhiém vu KHCN,
tiép tuc phdi hop tét véi don vi san xuét trong linh
vire than, khoang san va dién Iwc, phat dong cac
phong trao thi dua d& chao mirng cac s kién Io’n
clia DAt nwéc va cta Nganh, cham lo tét doi song
cho can bd cong nhan vién cta Vién, trudc mét 1a
quan tam dén nguwoi lao ddng nhan dip don xuan
Tan Stru ddm &m, sum vy, hanh phuc

Tai hoi nghi ciing da dién ra Lé ky Théa wéc lao
doéng tap thé nam 2021-2023 gitra Vién trwdng va
Chu tich Céng doan va trao tdng bang khen, danh
hiéu thi dua cia UBQLV nha nwéc, Céng doan
Than-Khoang san Viét Nam, Vién Khoa hoc Céng
nghé mé va Cong doan Vién cho cac ca nhan, tap
thé dat thanh tich xuét s&c trong nam 2020.

D.L.
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