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Vietnam's open-pit mines have been exploited deeper and deeper. At the
end of exploitation, the bottom of the mine is 300+400 m lower than the
sea level. Mining in the deep layers will face a series of difficulties such
as seasonal exploitation, high pit bank, large amount of water mud,
limited field size, increasing intensity of exploitation on each layer and
the whole shore, conditions. The microclimate changes in an
unfavorable direction at the bottom of the mine, etc. On the basis of the
analysis of the characteristics of the deep layers, experience in exploiting
at home and abroad, the article proposes a number of mining
technology solutions. Appropriate exploitation at deep open mines such
as: Exploiting convex banks, using transport equipment operating on
high slope, water mud treatment technology and deep digging
seasonally for safe exploitation to ensure mine output, efficiency and
maximum resource recovery.
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Cong nghé khai thac cho cdc mo 16 thién sau Viét Nam

D6 Ngoc Twdcl’, Ho ST Giao?, Tran Manh Xuan?, Poan Van Thanh?, Bui Duy Nam!

1Vién Khoa hoc Céng nghé M6 - Vinacomin, Viét Nam
2 Hpi Khoa hoc cong nghé Mé, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh: Cdc md 16 thién cua Viét Nam ngay cang khai thdc xudng sdu. Khi két thiic

N}lan bai 08/9/2020 khai thdc, ddy mé thdp hon mwc nwéc bién tir 300400 m. Khai thdc tai
Stra xong 29/9/2020 cdc tdng sdu sé gdp phdi hang loat khé khdn nhw: khai thdc theo mua, bor
Chap nhdn ding 10/10/2020 16 cqo, lrong bin nwéc nhiéu, kich thwéc khai trwdmg han ché, cwong dg
Tir khoa: khqi thdcytdng trén tirng tdng va goc‘m bg", diéu 7kiénAvi kle' hdg tth doi _the,o
Céng nghé khai théc, hy’o'ngnbat 'IQ‘I tai klzu vire Q‘ay/mo.... Trer‘l co sg’_phap tlch. dqc dz::m tai cdc
Mb 16 thién sau tdng sau, Ifmhnnghl_emﬁkhal .tha/c trong va ngodi nu’o;c,AballlAaao Ade xudt mot
Vit Nam. ’ s0 gidi ‘phgp cong nghe_lghaz_ thgc pfl_u hop tai cdc mo 19 thA{en sdu rzhu’: khal
- thdc bo 161, st dung thiét bi van tdi hoat dong trén do doc cao, cong nghé
xtt Iy bun nwéc va dao sdu theo miia nham khai thdc an toan dam bdo sdn
Iwong mé, hiéu qud va thu hoi téi da tai nguyén.
© 2020 Trwong Pai hoc M6 - bia chat. Tt ca cic quyén dwoc bao dam.
1. M¢ dau Bdng 1. Cdc théng s6 hinh hoc mé co bdn tai mét
Hién tai, khai thac 16 thién (KTLT) d4, dang va s6'mé than 16 thién Viét Nam.
sé gilt mot vai tro quan trong trong tong san lwong Chiéu!| Chiéu | Cao |Chiéu
than, khoang san khai thac dwoc ctia TKV, chiém dai | rong | d6 | cao
khoang 40+45%. Do d6, caic mo6 déu mé rong quy TT Tén mo trén | trén | day | bo
mo khai thac, kich thwéc khai treong mé rong mat, | mat, | mé, | mé,
(Bang 1); cung d6 van tai dit da va than ngay cang m m m | m
tang, chiéu cao nang tai ngay cang 16m; hé s6 boc 1 Péo Nai 3370|1620 |-225| 497
ngay cang tang. Trong khi d6 diéu kién khai thac 2 Coc Sau 222011680 |-300| 615
cac mo ngay cang trd 1én phirc tap, khi xuéng su 3 Cao Son 3220 | 2350 |-325| 695
diéu kién dia chit thdy vin - dia chit cong trinh c6 4 |Péo Nai - Coc Saul 220011900 |-350] 715
nhiéu thay d6i bat lgi cho qua trinh khai thac. 5 | Tay Nam D.E'l Mail 12771 850 [-300! 360
6 Ha Tu 2585|1315 |-250| 420
7 Na Dwong 2898|1840 | +18 | 320
8 Khanh Hoa 1550 | 1140 |-400| 440
“Tdc gid lién hé 9 Sin Quyén 2670| 915 |-188| 422
E - mail: dotuoc@gmail.com 10 Na Rua 2.906| 765 |-188| 400
DOI: 10.46326/JMES.KTLT2020.04 11| Thach Khé 3350|2100 |-550| 565
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Tong khoi lwgng dat boc cac md 16 thién viing
Quang Ninh con lai gin 2,8 ty m3, trir lwong than
khai thac con lai 268,3 triéu tin. Trong nhitng nim
t&i, sdn lwgng mdi ma 16 thién dat tir 1,5+4,0 triéu
tdn than/nam, dat boc tir 10+50 triéu m3/nam.
Cac mo 16 thién ving Hon Gai co ban sé két thic
khai thac vao ndm 2020+2028; cac mé ving Cdm
Pha thoi gian khai thac dén nam 2038, cung do6
van tai dat da ra bai thai ngoai tir 5+10 km, chiéu
cao nang tai tir 150 + 450 m.

Cac mo 16 thién sau Viét Nam hién tai cling da
g dung va dwa vao san xuat cac thiét bi khai thac
6 suat nhé va trung binh, chi c6 mot s6 mé cé so
it may xuc dung tich gdu 10+12 m3 va 6td c6 tai
trong 91+130 tan. Trinh d6 ky thuit cong nghé
cta cac mo 16 thién hién nay dat mirc dd trung
binh tién tién. D€ dat dwoc san lwong theo ké
hoach da dé ra, trong thoi gian téi, can phai ap
dung céc giai phap nhw: Khai thac bo 16i, st dung
thiét bi van tai hoat dong trén do déc cao, cong
nghé xtt ly bin nwéc va dao sau theo muia nham
khai thac an toan dam bao san lwgng mo, hiéu qua
va thu hoi t6i da tai nguyén.

2. Pac diém, hién trang cac mo 16 thién siau
Viét Nam

Mo 16 thién sdu dwoc hiéu 1a nhirng mé khai
thac bang phwong phap 16 thién c6 chiéu sau khai
thac1én (> 200 m). Cac mé 10 thién sau Viét Nam
dién hinh c6 thé ké dén gom: Coc Sau, Khanh Hoa,
Cao Son, Péo Nai, Ha Tu, Na Dwong, Sin Quyén,
Thach Khé.

2.1. Pdc diém chung vé hinh hoc mé

Cac mo thwong c6 dang dat boc tp trung trén
swon nui, khoang san nam phia dwéi siu (trir mé
Thach Khé), chiéu cao b cong tac 1ém, khéi lwgng
mo trén tirng ting lém véi yéu cau ngay cang cao
vé céng suat mo thi cwong do boc dat trén tirng
tang 1ém. Cac thong s hinh hoc mé co ban tai cac
mo thé hién & Bang 1.

2.2. Pdc diém dia chdt thuy vdn

Cac m6 nam trong mién khi hau nhiét déi cé
gi6 mua dac trung béi hai mua: muia mwa va mua
kho. Muia kho bat dau tir thang 11 dén thang 4 ndm
sau; lwvong mua trung binh hang thang tir 30+40
mm. Lwong béc hoi 1¢n nhit xay ra vao mua kho
tir thang 12 dén thang 3. Muia mua bat dau tir

thang 5 dén thang 10 hang nam. Cic trin muwa lén
thuong tap trung vao thang 8. Trong dé lwong
mua lén nhit trong ngay dat 437 mm. Lwong muwa
binh quan hang thang tir 400+600 mm; hang
nam ~2500 mm. Ngoai ra, tai cic ting sau dwoc bo
sung lwgng nwdc ngam. Lwong nwée chay vao day
mo 16n tai mot s6 mo than 16 thién viing Quang
Ninh thé hién trén Hinh 1.
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Hinh 1. Biéu do thé hién lwong nwéc chdy vao
moong khai thdc.

2.3. bdc diém dja chdt cong trinh

Khi khai thac xuéng sau, dé cirng dit da tang
1én, d6 khoi ting va d6 nit né giam. T d6, d6 kho
no ting, 1am ting chi phi nd min do phai tang chi
tiéu thudc nd va thu hep mang khoan, gidam dwong
kinh 16 khoan, suit ph4 d4 gidm. Do nit né giam
va chinh 1a yéu té quan trong anh hwéng téi mie
doé dap vo dat da.

2.4. Hién trang cong nghé khai thdc

Trong qua trinh khai thac, cic mé than 16
thién str dung hé thong khai thac (HTKT) doc, mot
hodc hai bor cOng tac c6 van tai, d6 thai bai thai
ngoai hodc trong, khiu theo 1&p déc. Cac thong sb
HTKT nhuw: Chiéu cao ting H = 5+16 m; chiéu rong
mat tAng cong tadc nhd nhit Bmin= 25+50 m; goc
nghiéng bo cong tac ¢ = 13+260. Phu hop véi cac
thong s6 cta hé thong khai thac, dong bo thiét bi
(PBTB) gom:

+ Thiét bi khoan 16 min: st dung cac loai may
khoan xoay ciu CBIII-250 c¢6 d = 250 mm, cac loai
may khoan xoay CbM, d = 165 mm va may khoan
thiy lwc DM/DML c6 dwong kinh 200+230 mm.
Céng tac khoan - nd min pha da qua c& dwoc thuc
hién bang may khoan thuy Iuc Diezel c6 dwong
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kinh 89+127 mm;

+ Thiét bi xtic dat da: st dung cac loai may xuc
tay gau 9KI-4,6, 5A, 81, 101 do Lién X6 (cii) ché tao
¢6 dung tich gau xuc tir 4,6+10 m3 va cac may xic
thiy luc gau nguoc (MXTLGN): PC1250, PC1800,
CAT5020B,... c6 dung tich gau ttr 3,5+12,0 m3;

+ Thiét bi vin tai: st dung cac loai 6 t6 khung
dong nhw Volvo A40D, HM 400-R c6 tai trong
37+42 tin dé van chuyén tai khu vuc ddy mo, cac
loai 6 t6 khung citng nhw CAT 773E, BelAZ 7555;
HD 465-7,... ¢6 tai trong tir 55+96 tin dé vin
chuyén dit da ra bai thai. Ngoai ra, hién nay mo
than Cao Son dang van hanh tuyén bang tai ra bai
thai Bang Nau c6 bé rong bang 2 m, cong suat 20
triéu m3/nam. (Hinh 2).

Hinh 2. Hé théng tuyén bdng tdi dd mé than Cao
Son

3. Cac yéu td ky thuit co ban anh hwéng dén
cong nghé khai thac tai cac ting sau

Khi khai thac cac ting dwdi sau, cac yéu to dac
trung clia mo gém:

-Yéu t6 tw nhién: do bén, dd nit né, do 16
héng, 0 ngdm nwdrc, hé s6 tham, ap luc, diéu kién
b6 sung nuwéc tang.

- Yéu t6 ky thuit: So d6 van tai phirc tap, do
tin cdy clia cac thiét bi gidm, nang suit thiét bi
giam. Cung cap nhién liéu phirc tap, diéu kién lao
dong kho6 khan, néng do bui, tiéng 6n tang, do an
toan gidm. Cac thong s6 ky thuat: Chiéu cao bor mo
16m, bién giGi trén mat mé rong, khoi lwong mo
trén tirng ting 16m, s6 lwong ting céng tac va
cwong do phat trién cong trinh mo tang. Thong s
va hé théng khai thac thay ddi. Chiéu dai tuyén, bé
rong mat ting céng tac giam. Chiéu dai van tai va
dod cao nang tai tang

3.1. Anh hwéng cia én dinh bor mé dén céng
nghé khai thdc tai cdc tdng sdu

Khi khai thac xuéng siu, b&r mé cao va chiu tac
déng tir cic yéu to bat loi nhw: dong thai vin dong
cla nwédc ngdm, tai trong tac déng 1én bor 16m, lién
két gitra cac 1op dat da giam. Pay la nhirng nguyén
nhan lam gidm do 6n dinh cia bo méd, dnh hudng
truec ti€p dén cong nghé tao hinh dang b va khoi
lwong dt da can boc.

3.2. Anh hwéng ciia biin nwéc va téc dé xuéng
sdu dén cong nghé khai thdac

Khi khai thic xudng siu, khai trwong dworc
m& rong, khéi lwgng bun nuwée chdy vao mo tang.
Chuing 1am giam nang sudt thiét bi, ting gia thanh
khai thac, gidam t6c dd xudng siu va san lwong cac
mo. Bun dit tai ddy moong anh hwéng truc tiép
dén cong nghé va thoi gian dao sdu day mo.

Po6i véi cdc mo kich thwée khai treong han
ché cong nghé dao sau str dung day mo bac thang
hodc ddy mé nghiéng, phan siu nhit ctia day mo
la noi tp trung bun nwéc. Poi véi cong nghé trén,
bun dit dwoc don hét xudng phan sau nhit, do dé
chiéu day 16p bun l1a rat16m giy khé khan cho cong
tac vét bun va dao sau day mo. Véi cong nghé dao
sdu dady mo nghiéng, cac thiét bi xiic béc va van tai
luén lam viéc trén mat déc, do dé6 nang suit cla
thiét bi tham gia vét bun va hoat dong dwédi day
mo rat thap.

Do6i véi cdc mé co kich thude khai trieong 1om,
thwong ap dung cong nghé dao siu str dung day
mo 2 cap. O ddy mo 2 cp, bun ling dong & day mé
dwoc phan b6 déu, chiéu day twong d6i mong,
trong qua trinh bom can nwéc, bun & phan day cao
cia h6 chira nuwéc, co6 diéu kién réc nuwdc, tao
thuan loi cho cong tac vét bun va dao sau.

3.3. Anh hwéng ciia tinh chdt co ly ddt dd dén
on dinh bor mo

Tinh chit co ly cta dat da bao gom do bén
khang nén, khang cit, khang kéo, d6 rong, do 4m,
mat do, dé6 nit né,.... Tinh chit co ly dit da anh
hwdng 1ém rit 1om dén do 6n dinh cda cta b mo.
Bén canh d6, hau hét trong mo tinh chit co ly dat
da tai cac khu vuc khong dong nhit. Theo kinh
nghiém khai thac va nghién ctru tai cac maé 16 thién
sdu trén thé gidi thi cang khai thac xudng siu, do
nit né cta dat da cang gidm, do clirng cua dit da
cang tang. Méi quan hé gitra lwc dinh két va goc ndi
ma sat cia dat da theo chiéu sau thé hién trén cac
Hinh 3 va 4 (Han Liu, 2015). Két qua phan tich trén
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cac hinh nay cho thay: Gia tri goc ndi ma sat va luc
dinh két cua dit da tang theo chiéu siu. Diéu nay
c6 y nghia quan trong trong viéc nang cao goc doc
két thic phan dwdi ciia b ma, gop phén gidm khoi
lwong dat boc trong bién gi¢i ma van dam bao an
toan cho bo mo.

4. Cac giai phap Ky thuat cong nghé khai thac
cac mo 16 thién siu
4.1. Cdc gidi phdp vé bor mé

Dang b mo c6 anh hwdng dac biét dén khoi
lwong béc dit da khi do siu khai thac 16m. Vi vy
van dé lwa chon hinh dang dé dam bao cho bor mo
c6 du trir 6n dinh cuc ti€u véi khoi lwong boc dat
nho nhat cé y nghia tich cyc trong khai thac mo 19
thién sau.D8i véi moi dang bdr mé cu thé, (g suit
dat da trong bo sé ¢ sw phan bo khac nhau: c6 thé
tip trung phan bd trén toan bo chiéu cao bo (b
phang), tAp trung tai phan dwdi ciia bor (bor 16i) va
tap trung tai phan trén cia bo (bor 16m). Trén quan
diém vé 6n dinh b& mo thi rng suat dat da tip
trung tai phan dwéi ca bo sé ¢é lgi nhat cho 6n
dinh cta bo' md, gidm dworc ap lwc dat da va ing
sudt kéo tac dung 1én phin trén b mo. Bao céo
tinh toan, Iya chon hinh dang b cho mé than Coc
S4u, tién hanh 1ap m6 hinh mat cit dic trung cho
3 dang bo'mo khac khau, trén co sé khoi lwong dat
da boc cta cac phwong an bo mé nhw nhau. Cac
thong s6 mat cit dic trung duogc lwa chon: chiéu
cao bo 300 m, goc doc két thic cia b thay doi tir
35+430, Két qua tinh todn va so sinh mirc d6 6n
dinh ctia b& mé cho két qua phan tinh nhw Hinh 5.

Nhuw viy, trong cing mot diéu kién cu thé, bor
mo 16i c6 hé s§ 6n dinh cao hon b phang va bor
16m. Vi diéu kién cia mo hinh mit cit dic trung
da 14p, giai bai toan hinh hoc cho thay, véi hé sé 6n
dinh Fs =1,1 thi khéi lwong dit boc trén 1 m dai bor
mo khi st dung bo 16i nhé hon so véi bo phiang
2.416 m3 va nhoé hon so v&i bd 16m 7.092 m3. Do
do, khi st dung bo mo 16i cho moé than Coc Sau
khong nhirng c6 loi vé mat 6n dinh b mé, ma con
lam giam dang ké khdi lwong dat boc. Nhw vy,
dang bo mo 16i ¢6 thé ap dung cho cdc mo 16 thién
siu Viét Nam: Coc Sau, Sin Quyén, Khdnh Hoa, Déo
Nai, Cao Son, Ha Tu.

4.2. Gidi phdp ndng cao goc déc swon tdang

Theo cac thiét ké ciia cAc mé 10 thién da dwoc
phé duyét (Hinh 6), géc déc swon ting tir 65+700.
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Hinh 7. So d6 nguyén ly hinh thanh swon ting khi khoan nghiéng. a - giai doan phdt trién khe nitt; b - giai
doan ddt dd bi ddp vé, dich chuyén va hinh thanh swon tdng.

Tuy nhién, thuc té€ qua trinh thi cong khai thac, goc
déc swon tang chi dat gia tri tir 53+559, thip hon
tir 10+129, diéu dé da tang hé s6 boc san xut, thu
hep mat ting cong tac.

Trong trweong hop tong quat khi goc déc swon
ting gidm mot gia tri la A thi khoi lwong mo sé
tang mot gia tri twong trng 1a AV trong cing mot
bién gi¢i khai tredng, gia tri cia AV dwoc xac dinh
theo cong thirc:

sinda

AV = 0,5h% - m3/m (1)

Trong dé: h- chiéu cao ting, h = 12 m; Aa- gia
tri gidm cia géc déc swon tang, Aa = 10+12°; a- do
16m ctia goc nghiéng swon tang thiét ké, a = 659, ta
c6 AV=16,8 m3/m.

Nhw vay, khi cdc mo6 xudng siu, sO ting Khai
thac tir 15+20 tang, chiéu dai mo tir 1,5+2,0 km.
Vi cong nghé né min nhuw hién nay, cic mo phai
béc thém dén hang triéu m3 dat da.

Mot s0 gidi phap ning cao goc déc swon tang:
str dung chiéu cao ting thip, phwong phap no tao
bién; khoan nghiéng, phan doan chiéu cao cot
thudc, nd tao rach hoic c6 thé két hop nhiéu giai
phap trong cung mét khu vue dé c6 thé tao ra goc
déc swon ting 16n nhat, b mo 6n dinh lau dai
nhat véi chi phi nho nhét.

Khi str dung phwong phap khoan nghiéng: cac
16 khoan dwoc khoan nghiéng tir 60+85°. Phwong
phép khoan nghiéng cho phép han ché t6i da nang
lwong séng nd va ap luc khi nd tac dong vé cac
phan tir 44t d4 ndm phia sau lwong thudc né va tao
ra vung dap v& c6 dang gan nhw hinh tru. Phwong

sin2a’

phap nay khéng chi tao ra géc déc swon tang it bi
thay doi so véi thiét ké (Hinh 7) ma con ting mic
d6 déng déu c& hat sau khi n6 min va nho d6 1am
tang nang suit cda thiét bi xic béc.

4.3. Cong nghé xiwr Iy bun

Mbi mot loai hinh cong nghé vét bun sé phat
huy hiéu qua t6i da néu diéu kién cac yéu to tw
nhién twong thich véi cac dac trung va théng s6 ky
thuét cta cac loai thiét bi trong day chuyén cong
nghé. Cong tac vét bun sau moi miia mwa phai dam
bao cac yéu cau la bun dé xtr 1y va van chuyén, thoi
gian vét bun dam bao cho cong tac xudng sau. Mat
khac, phai ddm bao ddy mo kho rao, khong bi lay
16i dé cac thiét bi khai thac c6 thé thuc hién cong
tac xuong sadu mot cach thuin loi. Cong nghé vét
buin sau mo6i muia mwa tai ddy moong cac mo than
16 thién thudc TKV nhuw sau:

Doi védi cdc mo: Cao Son, Péo Nai, Tay Nam D4
Mai, Nui Béo, Na Dwong ap dung cong nghé vét
bun bang MXTLGN trong nhitng ndm td1i, 4p dung
cong nghé vét bun bang may bom bun d3c khi khai
treong dwoc mé rong, khoi lwong bun dat chay
vao day mé 16n (Hinh 8). V&i cong nghé nay, phan
bun lodng dwgc bom 18n ho chira bun céi tao tir bai
min, phan dit da 1an bun phia duéi xtic truc tiép
bang MXTLGN.

4.4. Cong nghé bom thodt nwéc

C6 hai nguén nwéc chinh chay vao mé la nwéc
ngiam va nwéc mua. Vi vay, can ap dung cac giai
phap han ché t6i da lwong nwéc mwa, nwde mat
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Hinh 8. Sor A6 cong nghé bom bun Ién b€ ldng.
(1- bom bun; 2- phao do éng; 3- 6ng dan bun;
4- bun dong trén bé ldng; 5- ctra xd nwérc; 6- dé
bao b€ ling).

ngdm va chay vao mé nhw: Hwéng dong nwéc mat
vé cac song sudi, cac tAng trén mic thoat nwérce tw
chdy déu phai tao rinh thoat nwéc huwdng dong
chdy ra khai khai trueong. Dong thoi trén, cac ting
nam dwdi mirc thoat nwdce tw chay, tAng cong tac
lam ranh tam thoi, tAing khong cong tac 1a ranh cd
dinh. DB6i véi cdc dwong lién lac, van tai can tao
ranh thoat nwéc doc dwong, ...

Két hop véi cc gidi phap trén, cin phai bom
cwdng birc ra khoi khai tredng mo. Thue té tai cac
mo thwong khong ché mot lwong nwée nhit dinh
& dady moong va duy tri bom dén mirc nwéc nhit
dinh. Tic 1a thang cudi mua mwa phai bom hét

lwgng nwdc duy tri cia cac thang truwdc do va
lwong nwéc chdy vao mé trong thang.

Trong treong hop nay lwu lwong tinh toan
cda tram bom dworc xac dinh theo cong thic:

Qwp =
(Qmet+Qnt—Qpt—Qar) +(QmectQnec—Qbec+Qar) ’ m3/h(2)

60T

Trong d6: Qme+Qne - Qpe - Qi = A - lwu lwong
nuwéc can bom trong thang c6 lwong mwa lém nhat,
m3; Qmee+Qnet - Qber+Qae = B - Iwu lwong nwée cin
bom trong thang cudi muia mwa, m3; Qn: - lwong
nuwédc mat chdy xuéng mo trong 1 thang 16n nhit,
m3; Qne - lwong nwédc ngdm chay vao mo trong 1
thang ctia thdng mwa 1é6n nhit, m3; Qu - lwong
nuwéc béc hoi trong 1 thang cua thang mwa 16m
nhit, m3; Qu - lwong nuwdc duy tri dwdi ddy md
trong mua mwa, m3; Qme - lwrong nwdc mat chay
xudng mo trong thadng cudi mua mwa, m3; Qu -
lwong nwéc ngdm chdy vao mo trong thang cudi
mua muwa, m3; Q. - lwong nuwée boc hoi ctia thang
cudi mua mua, ms.

Trén co s d6 va dién tich trung binh ctia tirng
ting ddy moong ta sé tinh dwoc chiéu siu nwéc
ngap hay mirc nwéc ngap duy tri trong mua mwa
cta day moong.Véi phwong an nay ngoai viéc tinh
toan dwoc lwu lwong nwdc cdn bom, s6 bom cin
thiét cho 1 tram, con tinh dwgc cac chi tiéu khac
nhu lvgng nwéce duy tri dwdi day moong va chiéu
sau ngap nwdc trong mua mua.

4.5. Céng tdc chudn bi tdng mdéi va dao sdu

Cong nghé dao sau hop ly tai cac mo than 10
thién c6 diéu kién phirc tap 4p dung cong nghé dao
siu day moong 2 cip theo chiéu doc (ngang), dao
siu theo phan ting khi chiéu dai ddy mo lén va
cong nghé dao sdu day mé nghiéng khi chiéu dai
day mo hep véi viéc ap dung MXTLGN (Poan Van
Thanh, 2017).

- Cong nghé dao sdu ddy moong 2 cdp, dao sdu theo
phan tdng (Hinh 9):

bay cao

=y

-7,5
\ A

, ‘ === [ —
\ Day thap phan tang trén Y/
@ Pay thap phan tang dudi = *0 ¢
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Hinh 9. So d6 dao sdu téng chiva bun cé cdu tao phdn tdng (1, I1,... thiv tw dao sdu phdn tdng).
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Mua mua tién hanh khai thac & day cao, day
thap la noi chira bun nwéc, day thip cia mo can
duwoc chia lam 2 phan, bun lang dong dwoc treo
cao va phoi kho, phén thip la noi chira bun loang
va nuéc. Téc do xudng sau dat tir 15+20 m/nam.
Cong nghé nay ap dung cho cidc mo cé chiéu dai
theo duwong phwong > 500 m nhw mé Na Duwong,
Cao Son, Ha Tu.

- Céng nghé dao sdu str dung ddy mé 2 cdp theo
chiéu ngang

Pay mo6 dwoc chia thanh 2 cip theo chiéu
ngang, bun dat va nwéc tip trung & day thip va
dworc trai dai theo chiéu doc ddy mé, ddu mua kho
tién hanh dao su day cao, phoi kho bun & day
thap, cu6i muia kho tién hanh xtc bun di (Hinh 10).
Nhu vay, véi cong nghé nay, téc dé xudng sau tir
12+15 m/nam, ap dung cho cdc mé co chiéu day
via l6n hoac via cd dang dong tu nhw: Mé Coc Sau,
beo Nai, Tay Nam Pa Mai.

- Cong nghé dao sdu st dung ddy mo nghiéng

bay mo c6 d6 doc nghiéng tir 6+-8°vé 2 bén.
Phin nghiéng la h6 tu bun nwéc ciia mo. Khu vue
nay gom bun va thu hep dién ngip nwéc & ting
siu nhat dé tranh tha dao sau phan cao day mo

ngay tir ddu mua kho, ting thoi gian va toc do dao
sdu. Trong mua muwa Khai thic than & nhirng ting
trén cao. Cong tic nao vét bun va chuin bi ting
md&i dwoc thwe hién trong thoi gian mua kho. Tuy
nhién, cong nghé nay c6 nhwoc diém la cac thiét bi
khai thac phai hoat dong trén bé mat nghiéng, ting
ap lwc nén va gidm nang sut, chiéu day bun & day
hé tu nwéce 16n khé xuc (Hinh 11). V&i cong nghé
nay, toc do xudng siu tir 12 + 15 m/nam, 4p dung
cho cac moé c6 chiéu dai theo duong phuong
<500m nhw: M6 Khanh Hoa, Coc Sau, Sin Quyén
(Poan Van Thanh, 2017).

4.6. Cong tdc vdn tai

Theo quy hoach, cic mé than 16 thién nhu:
béo Nai, Coc Sau, Cao Son, Khanh Hoa,... sé khai
thac xuéng sau dén mirc -300+-350 m, khéi lwgng
dat da boc tir 20+40 triéu m3/n, chiéu cao ning tai
trén b mé tir 400+500 m, cung dd tir 4+7 km. Moi
cong nghé van tai déu c6 nhirng wu, nhwoc diém
riéng va pham vi st dung khac nhau phu thudc
kich thwéc hinh hoc mo, nang suit yéu cau, dang
khoadng sang, chiéu cao ning tai, chiéu dai van tai.
Pham vi st dung cac cong nghé van tai tai cAc mé
16 thién sau dwgc phan chia thanh cac viing theo
dd sau (Hinh 12) (Ikossies, 2018).

-195

Hinh 11. Sor A6 c6ng nghé khai thdcvdi ddy mé nghiéng.
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(i) Cong nghé van tai lién hop 6t6 + bang tai
déc + bang tai thwong két hop vai may nghién: khi
van tai lién hop 6 t6 - bang tai, 6 t6 nhan tai tir
gwong xdc van chuyén téi ting tip trung. Dat da
dwoc dip nghién téi kich thwédce yéu cau va bang
tai déc sé vin chuyén ning 1én trén bé mat, sau dé
chuyén vao hé thong bang tai thwong va ra bai
thai. Bang thwong c6 do d6c1ém nhat = 18°; Bang
déc c6 thé dit vudng goc véi tuyén ting trén bo
moé B = 35+45° (Hinh 13).

(ii) Cong nghé van tai dit da bang lién hop 6
td banh xich - 6 t6 thwong: khi cac mé khai thac
xubéng sau, khéi lwong van tai ting. Xu huwdng
chung la st dung dong b may xtc - 6 to 16n. Tuy
nhién, cac ting dwdi sdu c6 kich thwéc han ché,
day mé lay 16i, d6 doc dwong van tai 1ém, néu st
dung 6 t6 thwong cé tai trong 16n sé tang khai

Dién tich, km2

lwong dat boc. Bén canh do, thiét bi van tai cé tai
trong 1ém lam viéc kém hiéu qua khi diy mé lay 161,
d6 doc tuyén duong 1én. Chinh vi vdy, cin lwa
chon loai thiét bi vAn tai phu hop va xac dinh tai
trong 0 t6 hop ly theo chiéu sau khai thac. So d6
cong nghé van tai lién hop 6 t6 banh xich-6 to
thwong dwoc thé hién trén Hinh 14.

Tl phan tich & trén cho thdy, mé than Cao
Son, Na Dwong, cé kich thwée khai treong, cong
sudt 16n, thoi gian khai thac dai,... &p dung Cong
nghé van tai lién hop Otd-bing tai déc- bing tai
thwong két hop véi may nghién. Bang thwong ¢
d6 d6c 1ém nhit f = 18°; Bang doc B = 30+35°.

Mo Khanh Hoa, Sin Quyén c6 chiéu cao bor md
16m tir 300+350 m, kich thwéc khai treong hep,
nén ap dung hinh thirc van tai 6 to-truc tai. Cac mé
con lai 4p dung hinh thirc van tai 6 t6 don thuin.

H.m S<1:2 S>2:4
100
200
300
400 | Q < 20 triéu tan - Oté )
- Buwong sat
- Bang tai
- O t6 - Bang tai
E',m - M&i
- O t6 va truc tai Skip
100
200
300
400
500
600 Q < 2040 triéu tan Q = 20 trigu tan

Hinh 12. Cdc vung st dung hinh thirc vdn tdi hop ly trong khai trurdng.

Bai thai

/ N\

Bing tai thudng

Oto
ol +50

Bing tai déc

Tram dap trén

Tram dap dudi

90 m O t6 don thuan

""""""""""""""""""""" Van tai lién
hdp 6 t6 - bang
tai déc - bang
tai thuéng

150 m

Hinh 13. So dd céng nghé vdn tdi lién hop 6 t6 - bdng tdi



56 D6 Ngoc Twéc va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 60 (5), 47 - 57

~Q
S
o
@
o
3
@
5
A
(0
w
(=)
=
‘©
e o
] Vung chiéu sau tang cudng
8
o
03)
g
S| @

Hinh 14. So dd c6ng nghé van tdi lién

hop 6 t6 bdnh xich - 6 to thwong

1 - khu vue chdt tdi tir mdy xiic vao 6 t6 bdnh xich; 2 - vdn chuyén bdng xe 6 t6 bdnh xich trén dg déc lén
dén 30%; 3 - chdt tdi tir 6 t6 bdnh xich vao 6 té thwong; 4 - vian chuyén bdng 6 to thwong & do déc 6-10%

4.7. Cdac gidi phdp ndng cao mirc dj an toan
khi khai thdc cdc tdng sdu

Cacyéu t6 co ban c6 anh hwong 1én dén do 6n
dinh ctiia bo' mo 16 thién khi khai thac xudng sau d6
1a: diéu kién dia chat khu virc phitc tap, cac dirt gy
kién tao lam xuat hién nhiéu mat yéu va tao diéu
kién cho sy thAm nhép, pha huy clia nwéc ngam;
diéu kién dia chat thuy van khéng thuén lgi (nhiéu
nuwédc ngam); chiéu cao ciia bor mé 16m va thoi gian
ton tai dai. D€ nang cao dé 6n dinh bd mé, can
nghién ctru va ap dung cac giai phap: gia cwong
khoi d4 bing bé tong phun, xi ming hoéa; neo b
mo; khoan giam 4p; xay dwng hé thdng giam sat
bo mo.

Hé thdng quan tric bo mé bang Radar 1a hé
thong hién dai, c6 d6 chinh xac cao va lam viéclién
tuc khong phu thudc vao diéu kién thoi thiét khi
h4u, c6 thé kip thoi phat hién cac dich ddng bé mat
va dwa ra canh bao. Hé thong nay da dworc 4p dung
rong rai tai cadc mo 16 thién 16m trén thé gidi nén
dam bao do tin cdy cao va chirng minh dworc hiéu
qua khi 4p dung. Hé théng nay dang dwoc Vién
KHCN mo - Vinacomin nghién ctu va du kién dwa
vao ap dung thir nghiém tai cac mo 10 thién Viét
Nam trong thdi gian t&i (Hinh 15).

5. Két luan
Hién nay va nhitng nam t&i, cac mé 16 thién
Viét Nam sé tang cwong d6 khai thac. Cang xudng
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Hinh 15. Quan trdc bor mé bang hé théng Radar.

sdu, cong tac khai thac cang gap nhiéu kho6 khin
bt loi. Chinh vi vay, cAn nghién cttu, 4p dung cac
giai phap cong nghé khai thac phu hop tai cic ting
sau nhu:

- Bd mé: Ap dung cong nghé khai thac dang
bor 161 két hop véi cac gidi phap ning cao dn dinh
b& mé, lwa chon, bo tri thiét bi phu hop trén déi
cong tac;

- Cong nghé khai thac: Ap dung cong nghé
khoan né min ting géc doc swon ting, giam chin
dong, nap thudc né trong bao nilon, nap né thudc
nhil twong roi bang xe chuyén dung,...;

- Vét bun: Ap dung céng nghé vét bun bang
may bom bun dic déi véi phan bun loang phia
trén, phan dit da 1an bun phia dwéi xic truc tiép
bang MXTLGN;
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- Cong nghé van tai: Ap dung cong nghé van
tai lién hop Otd-bang tai d6c-bang tai thuong két
hop v&i may nghién; cong nghé van tai 6 to-truc
tai; cong nghé van tai 6 t6 thwong - 6 to banh xich;

- Cong tac chun bi tAing m&i va dao siu: Pao
sdu ddy mo nghiéng, nhiéu cap, theo phin ting
phu hop véi thong s ki thudt cia may xdc thay
lwe va ddm bdo san lwong yéu cau.

Trén co s& do, lwa chon trinh tw khai thac téi
da tai nguyén, gép phian dam bao ké hoach khai
thac xudng sau cho cac mo 16 thién Viét Nam.
Poéng gop cua cac tac gia

TAac gid D6 Ngoc Twéc hinh thanh y twéng, ciu
trdc bai bdo, hoan thién ban thao cudi cung. Tac
gid Ho Si Giao tw van gép y hinh thanh y twdng
nghién ctru, doc ban thao bai bao. Tac gia Poan
Van Thanh, Bui Duy Nam tham gia hoan thién ban
thao bai bao.

Tai liéu tham khao

D6 Ngoc Twére, (2011). Nghién ctru cac giai phap
nham dap ¢ng san lwong, nang cao hiéu qua va
murc do an toan cac mo than ham 10, 16 thién

cong suit 16n khi khai thac xuéng siu. Pé tai
cdp Nha nwéc, Ha Noi, 249 trang.

DPoan Van Thanh, (2017). Nghién ctru cong nghé
vét bun hgp ly cho cac moé than 10 thién ving
Quang Ninh. Pé tai cdp Bé Céng Thwong, Ha
N6i, 145 trang.

H. Liu, (2015). Theory analysis and experiental
reseach for time-rependent slope stability in
surface mine. China University of mining and
technology.

Tapacos I1. Y, XKypasnes A. T, ®ypuH B. O, (2011).
06ocHOBaHUE TEXHOJIOTMUECKHUX [TApaMeTPOB
YTJIyGOYHOTO KOMILJIEKCA.
HuctutyTropHorozesna Ypasbckoro
OT/ieIeHUs PoccuiickoitAkaZieMUHHAYK,
MockBa - Poccusg, 424 c.

fAxoBneB B. JI, fxoBneB B. A,
@PopmuposaHue  MPAHCNOPMHbIX
Kapbepos ¢ y4emom
adanmayuu K U3MeHsWUMCs
paspabomku 2/1y60K03a/1e2arouux
CNOHCHOCMPYKMYPHBIX MecmopotcoeHull.
HuctutyT ropHoro jgesa YpO PAH (Poccus, .
ExaTepuH6ypr, y/1. MamuHa-Cubupsika, 58).

(2018).
cucmem

VCA0BUAM



