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Cac md than l¢ thién Viét Nam ngay cang khai thac xuong sau véi khoi lwong dat béc hang nam rdt
l6m, dan toi phat sinh hang loat cac van dé kho khan nhu: Chiéu cao bo mo lon, kich thuoc khai truong

trat hep, cung do van tai xa, cwong do khai thac trén tang lon...

Tir tinh chdt khai thdc, giai phap ky

thudt trong toi wu héa san xudt va dam bdo an todn tai cdc tang sau, nhém nghién civu dé xudt mot so
giai phdp cong nghé phit hop cho cdc mo than [g thién sdau theo 4 huong chinh: Giai phap khoan no min
(KNM); Giai phdp xiic béc — van tai; Gidi phdp nédng cao én dinh bo mé va dao sdu, Gidi phdp t6 chirc

diéu hanh san xuat.

1. bat van dé

Hién nay, san lwgng than 16 thién cé ty trong
I&n tr 14,8 + 16,86 triéu tAn/nam, chiém 38 + 40%
tbng san lwong toan nganh (tlr 41,2 + 44 triéu tan/
nam). Khéi lwong dat béc thay dbi tir 171 + 189
triéu m3/nam. Khi cac mé xubng sau, khéi lvong
than tap trung & cac tang dudi mic thoat nwédc
tw chay, dat da boc chi yéu & cac tang cao. Coéng
tac khai thac, ddm bao an toan san xuét cang tré
nén kho khan do tac dong cdia yéu t dia chat cong
trinh (BCCT), dia chét thdy van (BCTV) thay ddi
bat loi.

Trong nhirng ndm t&i, san lwong than méi mé
sé dat tv 1,5 + 4,0 tr.tAn than/ndm, dat boc tir 10
+ 50 tr.m®n&m, cung d6 van tai dat da ra bai thai
ngoai tr 5 + 10 km, chiéu cao nang tai tr 150 +
450 m. Do d6, dé dat dwoc muc tiéu kép 1a dam
bao san lvong theo ké hoach da dé ra va an toan,
tdi wu hoa chi phi van hanh san xuét cho cac mé,
nghién clru da dwa ra cac gidi phap cong nghé

phu hop cho cac mé than 16 thién sau. Két qua cta
nghién clru la co s& ap dung cac gidi phap cong
nghé vao thuc t& san xuét trén cac mé.

2. Hién trang tw nhién va ky thuat cac moé
than 16 thién sau Viét Nam

M6 than 16 thién sau 14 nhirng 16 thién co chiéu
sau khai thac I&n hon 200 m. O’ Viét Nam cé thé
ké dén: Md than Coc Sau, Cao Son, Péo Nai, Ha
Tu, Khanh Hoa, Na Dwong.

Péc diém DCTV: Céc tran mua Ion thwong tap
trung vao thang 8. Lwong mwa binh quén hang
thang tlr 400+600 mm. Tai cac tang sau duoc b
sung lwong nwéc ngam.

Pdc diém PCCT: Khi khai thac xubng sau, do
clrng dat da tang lén, do khdi tang va do nut né
giam,...

Pdc diém chung vé hinh hoc md: Cac md
thwong cé dang “trén swon ndi, dwdi moong sau”,
théng s6 hinh hoc mé co ban ctia cac md thé hién
& bang 1.

Bang 1. Céc théng sé hinh hoc mé co ban ctia mét sé mé than 16 thién séu Viét Nam

T Tén mé CAhiéuvdéi Cf)iéu réng Cao dd CI"liéu cao

trén mat, m trén mat, m day mé, m b® mé, m
1 |Déo Nai 3.370 1.620 -225 497
2 | Coc Sau 2.220 1.680 -300 615
3 | Cao Son 3.220 2.350 -325 695
4 |HaTu 2.585 1.315 -250 420
5 | Na Duwong 2.898 1.840 +18 320
6 | Khanh Hoa 1.550 1.140 -400 440
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Hién trang céng nghé khai thac: Cac méd st
dung hé théng khai thac (HTKT) doc, mét hodc hai
bér cong tac cé van tai, dd thai bai thai ngoai hoac
trong, khau theo I&p dbc. Déng bé thiét bi (DBTB)
gbm:

- Thiét bi khoan: St dung cac loai may khoan
xoay, xoay cau d = 165+250 mm va may khoan
thay lwc d = 200+230 mm. Céng tac khoan nd min
pha da quéa c& dwoc thwe hién bdng may khoan
thay lwc Diezel cé dwdng kinh 89+127 mm;

- Thiét bi xtic dat da: Sir dung cac loai may xdc
E = 4,6+10 m® va may xuc thly lwc gau ngwoc E
=3,5+12,0 m3;

- Thiét bj van tai: Cac loai 6 t6 khung doéng tai
trong 37+42 t&n dé& van chuyén tai khu vuc day
mé, cac loai & t6 khung c6 tai trong tir 55+130 tan
dé& van chuyén dét da ra bai thai. Ngoai ra, mé
than Cao Son dang van hanh tuyén bang tai ra bai
thai Bang Nau cé cong suét 20 triéu m3/nam.

Hién trang céng tac giam séat chét tai va 6n dinh
b mé, bai thai: Cong nghé dwgc cac mé str dung
cht yéu bdng hé thdng camera giam sat hoac
quan sat truc tiép dé giam sat chéat tai (hinh 1c)
va toan dac dién t& trong giam sat dn dinh (hinh
1a). Riéng tai bo tru md than Na Dwong, cong
tac quan trac &n dinh dwoc thwe hién bang cac 16
khoan quan tréc dich dong sau (hinh 1b) véi thiét
bi Inclinometer do hang Slope Indicator.

Hién trang st dung vét liéu né céng nghiép:
ANFO (r&i, bao géi), nhi twong; Cac phwong tién,
phu kién né bao gébm: Mdi nd, kip vi sai trén mat
17 ms, 25 ms, 42 ms; kip nd xuéng 16 KVP-400
ms; kip dién s 8; day né chiu nwéc 10 g/m; kip
dién vi sai KVD-2 m; kip khéi nd dién hodc phi
dién.

Nhin chung, tai cac mé than 16 thién sau, bo
mé dwoc chia thanh cac déi cong tac theo chiéu
sau khai thac: Khu vuc trén cao, khéi lwong dat
béc, lweng nwdc ngam it, dat da cé do clrng, niet

Hinh 1. Hién trang gidi phép céng nghé giém sét chét tai va 6n dinh bo mé, béi thai

né nhiéu; Khu v gitba mé, tap trung khéi lwong
dat boc Ion (chiém 60+70 %), kich thuwéc mé gidm
theo chiéu sau khai thac, dat da cé do cirng, do
khéi tang, nhiéu nwé'c ngadm; Khu vue tAng sau va
day md, khéi lwong dat boc it (chiém 10+15 %),
kich thwéc trat hep, bun nwéc nhiéu, san lwong
nhd, dd déc dworng van tai tr 20+25%. Nhu vay,
xét trén yéu t6 vi md thi cac cong doan khai thac
chinh va coéng tac giam sat an toan, téi wu hoa
quan ly van tai cho cac mé than 16 thién sau chiju
tac anh huwéng bdi 3 yéu té chinh sau:

- Yéu tb tw nhién: DCCT, BCTV phtrc tap, diéu
kién vi khi hau va thoi tiét mwa bao thay doi theo
hwéng béat loi,...;

- Yéu t6 ky thuat: Thong sb hinh hoc mé, hé
thdng khai thac, théng sé khoan nd min (KNM),
ddng bo thiét bi (DBTB), giai phap céng nghé hé
tro, quan ly chwa phu hop,... tdc dong dang ké
dén hiéu qua, an toan cta hoat dong khai thac
tang sau;

- Yéu t6 kinh té: Hai yéu t6 trén sé lam gia
thanh khoan — nd min, xdc béc, db thai, tb chirc,
quan ly,... c6 xu huéng tang dang ké theo thoi
gian va chiéu sau ctia md. Bén canh dé, don gia
nguyén vat liéu dau vao ciing anh hwéng khéng
nhd dén cong tac khai thac tai cac mé 16 thién sau
Viét Nam.

Hinh 2 + 3 14 vi du dién hinh cho thdy cac yéu
td co tac dong twong hd, qua lai 1an nhau. Can
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Hinh 3. Quan he g/u’a ch/eu cao cua b, goc ndi
ma sat va hé sé én dinh
bang gitra 3 yéu td, can co cac gidi phap cong
nghé cu thé trén tirng khau san xuét, quan ly dé
mang lai hiéu qua kinh té trong khai thac tAng sau
ma van ddm béo an toan cho nguwdi va thiét bi [2].
3. Cac giai phap cong nghé cho cac mé than
16 thién sau
Dwa trén cac phan tich khai quat vé hién trang
tw nhién, ky thuat, giam sat, canh bao va cac yéu
t6 anh hwdng dén hoat déng khai thac tai cac méd
16 thién sau. Nhém nghién ctru d& xuét cac giai
phap coéng nghé theo 3 hwéng chinh nhu so dd
hinh 4.

Sdn xudt an
toin, hiéu qua
I

[ I I z
N . Ning cao on L3
Xiac boc — van Nang £ao on T chirc didu
P : dinh bé mo va A z £
tdi RPN hinh san xuat
dao sau

Khoan ndé min

Hinh 4. Hwéng gidi phdp dam bao san xuét an
toan, hiéu qua

3.1. Giai phap KNM

Trong gidi phap coéng nghé nang cao chét
lwong KNM dwoc chia thanh 6 gidi phap nho
theo tinh chét ctia ber tAng, mirc d dap vé& dat da
(MPBV), méi trwdng nd va ky thuat khoan nd, cu
thé nhu sau:

- Gidi phdp KNM véi chiéu cao tang I6n: Vi
két qua nd thir nghiém tai md than Cao Son nam
2014 tang 17,5 + 18 m mang lai hiéu qua vé gia
thanh KNM gidm 890,1 d/m3 so v&i nd tang 15 m,
C& hat trung binh dtb = 0,3 m, ty 1& da qua c& tw
0,75+0,92 % [1];

- Bam bdo MPPV: MDDV dét da bing nd min
dworc coi la hop ly khi tdng chi phi khoan nd, xtc
bdc, van tai cho modt m3 dat da 1a nhd nhét theo
ham muc tiéu:

c=C,+C, +C +C —>m|n(1)

Trong a6 C tong chi ph| cua cac khau coéng
nghé, d/m?; Ckn, Cw Cw C 4 twong tng la: chi phi
khoan nd, xuc bbc, van ta| nghién dap, d/m?®. Bai
nd th& nghiém tai mé than Cao Son nam 2016

cho thay: Thoi gian chu ki xuc gidm tir 8+20 %,
nang suat dong bo tang tr 15+20 %. Téng chi
phi cac khau cong nghé khi th&r nghiém gidm tw
1.635+2.646 d/m?3 so v&i hién trang tuy tirng dong
bé thiét bi [2];

- Néng cao goc déc suon tang: Giai phap bao
gbém cong nghé nd min st dung cot thuéc phan
doan cho khu vuc nd san xuét véi mang tam giac
déu (GP1) va sir dung hang tao bién véi khu vc
tiép giap bo két thuc (GP2) [2].

Hién tai, gidi phap dwoc thir nghiém tai mé than
Coc Sau v6i két qua: GP1, géc dbc swon tang dat
tr 65+70°, trung binh 67°; GP2 géc déc swon tng
dat 67+75°, trung binh 70° (hinh 5) [2];

A

T

4

Hinh 5. So' d6 va két qua né thir nghiém né min
néng cao géc doc tai md than Coc Sau

- Str dung thubc né chju nuwéc trong tui nilong
tai khu vue dat da ngdm nuwéc: Theo két qua thue
té tr cac md 16 thién trén thé gidi: Khéi lwong
thudc nd chiu nwéc giam dén 70+100 % tai mot sb
bai nd, chat lwong dap vé dat da tang tlr 5+20 %,
gia thanh KNM gidm tir 8+15%. Bay la cdbng nghé
c6 nhiéu wu viét can dwoc nghién clru, ap dung
vao cac khu vuc dat da ngam nuéc cho cac mé
than 16 thién Viét Nam [2];

3.2. Giai phdp xuc béc — van tai

Téap trung vao DBTB va cong tac van tai, cu thé
nhw sau:

- DBTB cho khai thac ma 10 thién sau: D& dam
bao tiéu chi vé ky thuat, kinh t& va moéi truwong,
DBTB cho cac md than 16 thién sau nhw bang 2.

- Cbng tac vén tai: Theo quy hoach, cac mod
than 16 thién nhw: Péo Nai, Coc Sau, Cao Son,
Khanh Hoa,... sé& khai thac xubng sau dén muic
-300+-350 m, khéi lwong dat da bdc tir 20+40 triéu
m?n, chiéu cao nang tai trén bd md tir 400+500
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Béang 2. DBTB phu hop theo tieng khu viee tai mé 16 thién sau

TT | Khuvwe | May xic, m? O o, tan Loai xe van tai, may xuc
1 |Day mod 3,4+6,7 37 +55 May xuc TLGN, 6 t6 khung déng
2 | Gilra mé 6,7; 10 =12 55+ 58,90 + 140 | May xtc TLGN, MXTG, 6 t6 tw d6
3 | Trén Cao 4.6 +5 55 +60 May xuc OKI-4,6; 5A, 6 to tw dd

m, cung d6 tlr 4+7 km. Trong pham vi s dung
cong nghé trong khai treong mé 16 thién (bang
3) [2] cho thdy: Md than Cao Son, Na Dwong, ¢c6
kich thwdc khai trwong, cong suét Ion, thdi gian
khai thac dai,... ap dung Céng nghé van tai lién
hop Oté-bang tai déc- bang tai thwong két hop
véi may nghién. Bang thwong cé do dbc Ién nhéat
B = 18°; Bang dbc B = 30+35°. Md Khanh Hoa c6
chiéu cao b&» mé 16n tr 300+350 m, kich thwdc
khai trwdng hep, nén ap dung hinh thirc van tai 6
té-truc tai. Cac mo con lai ap dung hinh thirc van
tai 6 t6 don thuan.

3.3. Giai phdp nang cao én dinh b mé va
dao sau

- Gidi phép néng cao én dinh bor mé:

Dang b& mé c¢6 anh hwdng dac biét dén khdi

lwong béc dat da khi d6 sau khai thac 16n. Két qua
phan tich hinh 6 cho thay, trong cung mét diéu
kién cu thé, b mé 16i c6 hé sb 6n dinh cao hon
b& phang va b 16m, v&i F, =1,1 thi khdi lwong dat
béc trén 1m dai b&> mé khi st dung b 16i nhé hon
so v&i bd phéng 2.416 m3 va nhé hon so véi bo
I6m 7.092 m?[2]:

- Gidi phép xt ly bun: Céng tac vét bun sau méi
mua mwa phai ddm bdo cac yéu cau la bun dé xd&
ly va van chuyén, thdi gian vét bun dadm bao cho
cong tac xubng sau. Céng nghé dwoc phan nhém
theo 2 giai phap: S dung MXTLGN va bom bun
dac. Vé&i bun cé kich thuwéc hat rdn 120 mm, ty 1&
chét ran tlr 30+60%, phan bun loang st dung may
bom bun d3c bom 1én hé chira bun cai tao ti bai
min, phan dat da 1an bun phia duéi xuc truc tiép

Béang 3. Pham vi st¥ dung cac céng nghé vén tai trong khai trirong ma 16 thién

Piéu kién sir dung
CONG |\t e D3 Nang K/C
nghé atlieu | psc diém dia | Pac diém ky thuat | . =2¢ | ,suat | pgsau | (7.
van tai | van tai; £ 2 diém khi 2 van tai,
S , chat mo mo A trv mo, m
Loai mo héau . km
nam
ct?:t 32 Khoélng‘séng c6 | Kich thwéc Ion, gidm
. dégcuc thé nam phl:P,C nhqnh theo d6 sau, | Khi hau
Ooté| . X" ""|tap, via dang bat tuyén cdng tac dich kho, it| 3010 | 180+80 | 3+1,5
I&n; Dang s X 2 % an
A s ky, thanh phan | chuyén nhanh, toc dé mua
sau va n N Z £ a .
khoéng dong nhat Xxuong sau lén
dang cao
Ot6-| Dangsau Khoélng‘séng co Eléc: tT:CO’gigné;:jygz Khi hau +200
puong| vadang| thé ndm phic hg i y kho, it | 50+30 1,5+1,2
sat cao | tap, vialép day nhanh, toc do xuong mua
- sau lon 250
Dat da Khoana sang oo | Kich thuoc TB, dét
O 16 - mém, | T PEONT0 5 da cac tng duoi | Khi hau
Bang | clrng vira mp khéng I&n, khé bo tri |  6n hoa, | 80+50 | 700+80 | 1+0,8
NS L, tap, via dang R e R P .
tai va clirng PP va phat trién tuyen kho
P bat ky A
dé dap v& duwdng 6 tb
. E)at'da Khoang sang co Kich thuéc binh d6 +100
A a crng kich % oy . FEPAN Sa
O t6 - , thé nam phc | han ché, d sau lon, | Khi hdu . .
.. | thwdc cuc L Lz . .. z, .| 15+10 0,8+0,6
Truc tai . tap, via doc | b& mé on dinh c6 géc bat ky
I&n; Dang , N
<Au dirng doc lon 400

KHCNM SO 52022 * CONG NGHE KHAI THAC LQ THIEN




THONG TIN KHOA HOC CONG NGHE MO M

—
L

B léi Bér 16m

i dinth

Hé s

=1
=]

o
-
— = L
[l R W N—
\_‘Q_'l_l
|
|
|
|
|

L
L

-1
[==]

37 38 41 43
Gée décbdms, 46
Hinh 6. Quan hé gi&q hinh dang bo md va hé s6
on dinh
bang MXTLGN [3];. . )

- Cong tac chuan bi tang maéi va dao sau: Ap
dung cdng nghé dao sau day moong 2 cap theo
chiéu doc (ngang), dao séu theo phan tang khi
chiéu dai ddy moé Ién va cong nghé dao sau day

Hinh 7. So' db céng nghé bo’m bun Ién bé Iang

mé nghiéng khi chiéu dai day mé hep v&i viéc ap
dung MXTLGN. Dua theo diéu kién k¥ thuat cla
cac mé cho thay: Mé Na Dwong, Cao Son, Ha Tu
phu hop véi dao sau day moong 2 cap, dao sau
theo phan tang (hinh 8); Mé Coc Sau, Déo Nai,
Tay Nam Da Mai theo dao sau sr dung day mo 2
cép theo chiéu ngang va mé Khanh Hoa, Coc Sau
thi theo dao sau st dung day mé nghiéng [3].

Day cao

v 7T 0
Dﬂyhpnm tang! I
) e 57 —

a,\l e M [ /

r‘ v 25

Hinh 8. Sor db dao s&u tédng chira bun cé cau tao
phén tang (1, Il,... thir tw dao su phén tang)
3.4. Giai phdp t6 chirc diéu hanh san xuét
- Céng nghé giém sat mé hinh chét tai bang

may quét Laser 3D: St dung cdng nghé quét

Laser 3D da diém dé xac dinh d&c tinh hinh dang

chét tai trén thung xe bang viéc thu nhan tia phan

Béng 4. Két qua so sanh dung tich thung xe bang
may quét laser 3D va do truc tiép

Phwong phap xac dinh dung
o tich dat da trong thung xe
Mo hinh - -
L chittai | Quétlaser | Do dac | Chénh
3D mat truee léch,
dat, cm® | tiép, cm® %
1 Dét pha 2.978 2.954 0,81
o | Batdabail 525, | 3759 | 024
thai ci
E),ét da
3 ndé min 3.305 3.315 -0,30
d,=0,31m
Dat da
4 né min 3.302 3.318 -0,48
d,=0,56m

xa tir d6i twong dén thiét bi quét. Vi thi nghiém
trong phong cho thay ty 1& chénh léch thé tich dat
da trén thung xe nhé hon +/-1% (ttr 0,24+0,81%)
so véi dung tich do dac trwc tiép, chi tiét xem bang
4 [3].

- Céng nghé giam sat 6n dinh b mé, bai thai
bang méy quet Laser 3D: S dung cong nghe
giao thoa ké dé xac dinh thay ddi nhd nhét cta
déi twong. Trong gidm sat canh bao, céng nghé
Radar dwa trén co s& phan tich sy thay ddi trong
bién dd séng nhan sau mai lan quét. Quy trinh van
hanh hé thdng Radar c6 sw déng bo gitra hién
triwdng va trung tam x& ly (hinh 9) [5];

- Hé thé'ng tw déng quan ly khai thac va véan
tdi: Céong nghé dwoc st dung trong hé théng 1a
dinh vi vé tinh toan cau GPS va GLONASS bao
gdm: Tram tham chiéu van hanh lién tuc (CORS)
déng vai trd diéu hwéng dwa trén cac quan sat gia
dinh dat trén 6 t6, may xuc, giam sat theo thoi gian
thwc hoac ban thoi gian thyec va mang RTK (theo
ddi theo thoi gian thiwc) la phwong phap khdo sat
bd sung dé& nang cao dd chinh xac cla phép do
(hinh 10) [6].

4. Két luan

Hién nay va nhi*rng nam t&i, cac mé than 10
thién Viét Nam sé tang cwong dd khai thac. Cang
xudng sau, cong tac khai thac cang gép nhiéu khé
khan béat loi. Chinh vi vay, cn nghién ctu, ap
dung cac gidi phap cong nghé khai thac phu hop
nhw da trinh bay. Trén co s& do, lwa chon trinh
tw khai thac tbi da tai nguyén, gép phan dam bao
ké hoach khai thac xuéng sau cho cac mé than 16
thién Viét Nam.
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Hinh 9. Quy trinh van hanh hé théng quét Radar
trong giam sat én dinh bo mé
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Abstract:

Vietnam s open-pit coal mines are increasingly exploited deep down with a very large amount of
overburden each year, which lead to a series of difficulties such as: height of mine bank on increase,
narrow size of mine site, long distance of transportation, high strength of bench, etc...From the mining
aspect, technical solutions in optimizing production and ensuring safety at deep floors, the research team
proposes a number of technological solutions suitable for deep open pit coal mines in 4 main directions:
Drilling and blasting solution, Solutions for loading and unloading - transportation; Solutions to
improve mine berm stability and deepening; Solutions for production organization and operation.
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