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TOM TAT

M3 than 16 thién cua Viét Nam duwoc khai thac sau. Khi két thuc khai théc, ddy mé sé thap hon muc
nude bién 300 + 400 m. Hang loat khé khan dang phai déi mét khi khai thac cac tdng sdu nhu: tang séu,
lrong bun nutc Ién, quy mé diém maé han ché, cuong doé khai théac téng trén tirng tang va toan bé tang
séu va diéu kién vi khi hu sé bj thay déi. theo hudng bét loi. Trén co s& phén tich déc diém tang séu, kinh
nghiém khai thac trong va ngoai nudrc, bai bao dé xuat mét sé gidi phép céng nghé khai thac phu hop &
cac ma 16 thién nhw: Khai thdc mém 16i, céng nghé xt ly bun nuwéc va dao séu theo mua, ... dé khai théc

an toan, ddm bdo san luong md, hiéu qua va thu héi tai nguyén téi da.

Tw khéa: Céng nghé khai thac, vét bun, bo 16i, day mé nghiéng, tadng séu.

1.DAT VAN BE

Hién nay, md than 10 thién cua Viét Nam dwoc
khai thac sau. Khi két thic khai thac, day mé sé
thdp hon muc nwéc bién 300 + 400 m. Hang loat
khé khan dang phai déi mat khi khai thac cac tang
sau nhw: tAng sau, lwong bun nudc Ién, quy mo
diém mé han ché, cudng do khai thac ting trén
trng tAng va toan bd tng sau va diéu kién vi khi
hau sé bi thay dbi. theo hwéng bét loi. Vi vay can
nghién clru cac gidi phap cong nghé phu hop dé
nang cao hiéu qua khai thac than

2. NOI DUNG NGHIEN CUrU

2.1. Hién trang khai thac cua cac mo than 1o
thién sau Viét Nam

Ma 16 thién sau dwoc hiéu la nhitng mé c6 chiéu
sau khai thac > 250 m, cac tang & do sau tir 0,45H,,
(H,, — chiéu sau két thuc khai thac mo, m) dén day mé
dwoc goila cac téng sau. Cac mo 10 thién sau Viét
Nam dién hinh c6 thé ké dén gébm: Coc Sau, Khanh
Hoa, Cao Son, Béo Nai, Ha Tu, Na Duong.

Dac diém chung vé hinh hoc mé: Cac mé
thwérng c6 déc diém dét da boc tap trung trén swon

Bang 1. Chi tiéu vé hién tran g khai khac ndm 2019 cac mé than I3 thién ViétNam

M Tencitew OO Bé‘?::gu')’a"h péoNai ::: S(:: the ((L'f;"' il Déﬂg?é NaDuong K:':;:"
1 Kich thuc khai trutng
- (hiéudaiTB m 1.750 1.540 1800 2200 920 2.290 2898 870
- (ChiéurongTB m 892 1.270 1600 1900 780 1.200 1840 850
2 (Gtcaodaymo m +30 -180 -268 -120 -95 -180 +150 -240
3 Chiéucaobamo m 200 555 540 520 240 550 200 300
4 S0tang khai théc Tang 13 37 36 34 16 36 16 20
5  Stangsiu Tang 4 1 1 10 5 10 4 7
6  Sanluongkhaithdc 10°%n 1,30 1,95 291 4,07 1,7 0,8 0,6 0,4
7 Khoiluong dat da boc 10om? 18,62 23,55 25,2 37,8 20,4 13,4 5,5 42
8  Hésdhbdctrung binh mTan 14,32 12,10 8,66 9,29 12,00 16,7 9,2 10,50
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nui, khoang san nam dudi sau, chiéu cao bd cong
taclon, khéi lwgng mé va cudng dd boc dat trén tirng
tAng I&n. Cac thdng sé hinh hoc mé co ban tai cac
mo thé hién & Bang 1.

Pac diém dja chét thdy van: Cac mé ndm trong
vung c6 lwvegng muwa Ién. Trong d6 lwgng mua Ién
nhét trong ngay dat 437 mm. Lwong mua binh
quan hang thang tr 400600 mm; hang nam
=~2500+3000 mm. Ngoai ra, khi khai thac tai cac
tAng sau con chiu anh hudng dang ké bdi nwéc
ngam chay vao md.

Pic diém dia chét céng trinh: Khi khai thac
xudng sau, dd cing dat da tang lén, do khoi tang
va do nit né gidam. T d6, do kho nd tang, lam ting
chi phi nd min do phai téng chi tiéu thubc nd vathu
hep mang khoan, gidm dworng kinh 16 khoan, suat
pha da giam. B nit né gidm va chinh la yéu tb
quan trong &nh hwéng téi mirec do dap vé dat da.

Hién trang céng nghé khai thac: Trong qua trinh
khai thac, cac mé than 16 thién sir dung hé théng
khai thac (HTKT) doc, mét hoac hai bo cbng tac
c6 van tai, d thai bai thai ngoai hoac trong, khdu
theo 16p dbc. Cac théng sd HTKT nhw: Chiéu cao
tAng H = 5+16 m; chiéu rong mat tAng cong tac nho
nhat B, = 25+50 m; goc nghiéng bo cong tac ¢
= 13+26°. Phu hop v&i cac thong sb ciia hé théng
khai thac, ddng bd thiét bi (PBTB) gdm: May khoan
c6 d =230+250 mm, may xuccé E = 3,5+12 m?, 6
t6 co tai trong tlr 55+130 TAn dé van chuyén dét
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 réng bang 2 m, cong suét 20 triéu m3/nam.
Tuy nhién, trong qua trinh khai thac cac tang sau
hién nay, cac khau céng nghé tén tai mot sb bat
céap sau:

- Khéu khoan né min: Céac théng sb né min tai
cactang sau duoc tinh toan twong tw nhw cac ting
phia trén, do d6 lam gidm hiéu qua dap v& dat da,
ty 1& da qua c& cé xu thé gia tang. O cac 16 khoan
c6 nwéc, thube nd dwoc nap trong tdi ni ldng, nhung
nhiéu 16 khoan xay ra hién twong rach tui, khéi thubc
khong chim, tén that thudc nd, thoi gian thi cong kéo
dai, méat do nap min khéng dam bao,....

- Khdu xtc béc: Cac may xuc cé dung tich gau
khac nhau (3+12 m?3) nén kho b tri gwong xuc hop
ly cho tirng loai va phan bé loai 6td nhan tai. Chwa
phat huy dwoc wu thé clia may xic 10 +12 m? do
chiéu cao tang xtc chwa phiu hop; So dd nhan tai
cua 6 t6 tai gwong xuc thwong 1 bén nén géc quay

dé tai con Ién, tang thoi gian xdc, giam nang suét
thiét bi.

- Khéu vén tai: Thiét bi van tai véi tai trong tir
37 = 130 tan va c6 thoi gian st dung khac nhau,
cung hoat ddng trén duwdng van tai sé lam gidm tbc
do cua loai xe cong suat Ion; Thiét bi van tai lam
viéc v6&i chiéu cao nang tai Ién, cung dd van tai dai,
dwong dbc lién tuc 1am gidm nang suét thiét bi.

Dé nang cao hiéu qua khai thac, trong thoi gian
t&i cac mé than 16 thién sau can gidi quyét cac van
dé: két cdu bo, cong nghé khoan nd min tai cac
tAng sau va khu vuc giap ranh v&i cac cong trinh
can bao vé, dong bd thiét bi xtic bbéc van tai trén cac
khu viec b& md, xt&r ly bun nwéc va dao sau phan
tAng, cong nghé db thai tai bai thai trong giam thiéu
anh hwéng nudc tai bai thai téi cong trinh ham 10,
céng nghé théng giod tai cac tAng sau nham khai
thac an toan, @m bao san lwong ma, hiéu qua va thu
hoi toi da tai nguyén

2.2. Dinh hwéng cédc van dé céng nghé céan
nghién coru ap dung

Kinh nghiém thé gi®i, cac gidi phap ma cac
md 16 thién sau ap dung: st dung thiét bi c6 cong
suat Ion, cong nghé nd min trong méi trwong dét
da ngam nwéc (nd min trong 6ng PVC, thi ni l6ng,
phdi hop thude nd chiu nuéc — khéng chiu nwéc),
khai thac b mé dang 16i, thiét bi van tailién hop (6
t6 - bang tai déc - bang tai thwong, 6 t6 banh xich -
truc tai, 6 t6 banh xich - 6 t6 thwdng), khai thac voi
chiéu cao tang lon.

Dé tién hanh cac gidi phap trén trong diéu kién
Viet Nam, cac mé than 16 thién sau can danh gia,
téng hop déc diém diéu kién dia chat ky thuat; danh
gia hién trang khai thac, dé thai, thoat nudc, van tai
va ké hoach khai thac, dd thai trong thoi gian t6i...
Poéng thoitbng quan kinh nghiém khai thac tang dudi
sau tai cac nwdc va Viet Nam, dw bao diéu kién dia
ky thuat tai cac tAng sau. T d6 xay dwng nguyén tic
Iwa chon cong nghé khai thac va st dung md hinh
hoa mé, cac khau cong nghé va thay ddi cac div liéu
dau vao theo dy bao diéu kién ky thuat mé khi khai
thac sau dé lwa chon cac phuwong an va thong sb
cdng nghé. Qua danh gia k§ thuatkinhté cac phwong
an sé& lwa chon so d6 va céc théng sb cong nghé toi
wu nhw:

- Théng sb b 16i, i cong tac dwédi sau;

- Cong nghé khoan nd min tai cac tAng sau va
khu vic giap ranh véi cac céng trinh can bao vé;
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- Pong bo thiét bi phu hop véi diéu kién mé va
bé tri hop ly trén ddi cong tac;

-Cong nghé xtr ly bun nwéc va dao sau phan tang;

- Coéng nghé db thai tai bai thai trong gidm thiéu
anh hudng nwoc tai bai thai toi cong trinh ham 10;

- Cong nghé théng gié va cong tac dam bado an
toan tai cac tang sau.

Khi lwa chon cdng nghé va cac théng sé toi wu,
dé tai dy kién thr nghiém cdng nghé né min tai cac
tAng sau va th& nghiém quan trc (online) thudng
xuyén khi va bui tai mé dé hoan thién va so sanh
v&i cac chi tiéu dé ra.

2.3. Két qua dé xuat cdc giai phdp céng nghé
khai théc tai cdc ting sau

2.3.1. Dw béo céc théng sé co ly dat da, diéu
kién vi khi hdu tai céc tang khai thac séu

Khi khai thac xudng sau: d6 cirng dat da, nwédc
ngam, bun dat chay xudng day mé téng; dd nit né
gidm, chat lwong khéng khi giam...Két qué phan
tich bang CFD tai mé than Coc Sau cho thdy: Nong
do khi tap trung & day moé co xu hwéng tang theo
thoi gian. Cac chét khi va bui sinh ra ttr hoat dong
khai thac cac tang sau khong bi phan tan ra khoi
moong bang théng gié tw nhién.

2.3.2. Céc yéu tb ky thuét co bén anh hudng
dén céng nghé khai théc tai cac tang séu

Khi khai thac cac tang duéi sau, cac yéu té dac
trung anh hudng téi mé 16 thién gdm:

- Céac yéu té tw nhién: Mirc d6 nirt né gidm, do
clrng dat da tdng, nwdc ngadm téng, lam tang moc
do khé khoan, gidm mic do dap v& dat da, tang
tieu hao vat liéu nd va phu kién nd; Luwong bun Ién
tich tu & khu vire day mo 1én, anh hwdng téi cong tac
thoat nwdc, dao sau va vét bun;

- Cac yéu t6 ky thuat: hinh dang, cac théng sb
bd mé (chiéu cao, hao van tai,...) dén khéi lwong dat
boc san xuét; chi tiéu thudc nd, loai thudc nd, két
clu lwong thudc,... dén hiéu qua ndé min; khoang
cach, chiéu cao nang tai nang tai I&n dén chi phi
van tai; d6 déc doc mat dwdrng dén thiét bi van tai;
strc can 1an dén thoi gian van chuyén va luong tiéu
thu nhién liéu;

- Cac yéu tb kinh t& - méi trwong: Hoat ddng né
min, xtc bdc, van tai trong diéu kién kich thuéc
day mé chat hep lam gia ting mdc d6 & nhiém moi
trwdng; khi xay ra mwa bao v&i vi lwong Ion, kéo
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dai, nwérc tai day mé dang nhanh gay nguy co mét
an toan cho cac thiét bj tai khu vrc day mo.

2.3.3. Cac giai phap ky thuat céng nghé khai
thac cac mo 16 thién séu
2.3.3.1. Lwa chon hinh dangb® mé hop ly

Dbi v&i mbéi dang bd md cu thé, ing suat dat
da trong b& s& c6 sy phan bd khac nhau: c6 thé
tap trung phan bd trén toan bd chiéu cao bd (b
phang), tap trung tai phan dwéi ctia bd (be 16i) va
tap trung tai phan trén cla bd (b 16m). Trén quan
diém vé bn dinh boma thi (ing suét dat da tap trung
tai phan dwéi clia bd sé& ¢o lgi nhat cho 6n dinh cla
b& mé, gidam dwoc ap lwc dat da va ng suat kéo
tac dung 1én phan trén b& mé. Trong cling mot diéu
kién, bey 16i c6 hé s6 &n dinh cao hon ber phang va bo
[6dm. Trén phwong dién 4n dinh, Iwa chon hinh dang
b mé 18i 12 c6 lo'i nhét (Hinh H.1).
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H.1. Quan hé giita hinh dang bdmé véi hé sd 6n dinh

Két qua trén hinh H.2 cho thay, bé mé dang 1bi
phu hop cho cac mé 16 thién xuéng sau Viét Nam.
Tuy nhién, can tinh toan, lwa chon diém giao thay
ddi géc déc be mé phu hop nham gidm khéi lwong
dét béc, tang 6n dinh b mé (Hinh H.2).

Trén co s& phan tich & trén, tién hanh tinh toan
xac dinh diém giao thay ddi géc déc b mé cho mé
than Coc Sau (Hinh H.3). Két qua tinh toan cho
thay, v&i chiéu cao bo» mé than Coc S4u trung binh
500 m, diém giao & chiéu cao 200 m tinh tlr day
mé mirc -300 m (diém giao & mic -100 m). Géc
déc b&r md phia trén la 28+30° (hé s 6n dinh n =
1,3+1,4), goc dbc b md phia dwdi 40+45° (hé sb
on dinh n=1,0+1,1).

2.3.3.2. Giai phap né min

1. N6 min tao bién nang cao én dinh bé mé
N& min tao bién nhdm gidm tac dong cuta hau
xung nd min dén bd md ké, tao ra mai ta luy phu
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H.2. Sodé xacdinh diém giao thay ddi géc d6cbd mo

hop v&i thiét ké, dam bao do 6n dinh ctia bo ma.

- C4c 16 min clia hang 16 min tao bién sé& duoc
kh&ind bang kip dién vi sai & trén mat bang bai min
(str dung 1 kip dién vi sai hoac cac kip dién vi sai
cling s6 - thuwdng la kip sb 1 dé khai nd).

- Céac hang 16 min phia ngoai (nd pha) phwong
tien nd dwoc dau ndi nhuw cac bai min thong thudng
khac, riéng kip kh&i né dwoc s dung kip dién vi
sai co thoi gian vi sai cham sau kip dién vi sai khé&i
nd clia hang tao bién tir 25+75 ms, kip khéi nd ctia
hang tao bién dwoc méc nbi tiép vai kip khdi nd
clia cac hang 16 min né pha phia ngoai.

- Hang 16 min tao bién duoc diéu khién nd trudc
tao thanh khe nit ngan céach gitra bién thiét ké véi cac
hang min phia ngoai, cac hang 16 min phia ngoai voéi
lwgng nd 16N 1an Ivot dwoc diéu khién nd sau hang tao
bién bi cac phwong tién nd vi sai do d6 séng nd duoc
phét sinh tlr cac 16 min phia ngoai c6 tac dung phé vé
dAt da lantruyén vé phia bién thiét ké phan I6n bi ngan
can triét tiéu hoac gidm bién do khi gap khe nit ma
hang min bién trwéc déo dataora [1].

LS dem
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khong khi
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khoan them

H.3.S¢ doné min tao bién
2. N6 min trong moi truong cé nwée

Trong diéu kién khai thac ctia cac md khi xuéng
sau, muc dé khé khan trong cong tac khoan, nd

min tang Ién mot cach rd rét. Khi nwé'c ngam hoat
déng manh lam giam hé sé st dung 16 khoan, néng
suat khoan déng thoi tdng mic do khé khan va chi
phi ctia cong tac nd min.

- Ap dung céc bién nang cao hiéu qua st dung
mét khoan: S& dung phuwong phap khoan nghiéng
phu hop trong diéu kién dat da ngam nwéc; khoan
thém chiéu sau lang phoi; be b& va dung nén lam
bang tdn mdng day miéng 16 khoan nham bao vé
khdi nwéc mwa va nwédc chay tran trén bé mat vao
16 khoan; xac dinh ché dé khoan hop ly: St dung
cac thong sb hop ly khi khoan, lam giam sap 1& va
lam sach 16 khoan nham gidm tac déong xau vao
thanh 16 khoan va lam sach 16 khoan, ...

- Ap dung cong nghé nd min s dung thubc nd
khéng chiu nwdc trong tui ni long cach nwéce.

- S& dung thubc nd nhii twong roi nap bang
thiét bi co gidi 1a gidi phap hiru hiéu trong diéu kién
nwoc trong 16 khoan c6 ap lwc cao, khéng bom can
(Hinh H.4, H.5).

2.3.3.3. Cong nghé xt ly bun

Cong tac vét bun sau méi mua mwa phai dam béo
cac yéu cau la bun dé& xt ly, thoi gian vét bun ddm bao
cho cong tac xubng sau. Mé&t khac, phai dam bao day
md kh réo, khdng bi lay 16i dé cac thiét bj khai thac co
thé thuc hién cong tac xubng sau mot cach thuan loi.
Cdng nghé vét bun sau mdi mua mwa tai day moong
cac mé than 16 thién nhw sau [2]:

+ Dbi voi cac md: Cao Son, Péo Nai, Khe Cham
I, NUi Béo, Na Dwong hién tai ap dung cong nghé
vét bun badng MXTLGN. Trong nhitng nadm t&i, khi
khai trwdng dwgc mé rong ap dung cong nghé vét
bun bédng may bom bun d&c két hop véi MXTLGN
(Hinh H.6).

CONG NGHIEP MO, SO 1 - 2021 ¢
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H.6. So dd cdng nghé vét bun bang may bom bin két hgp MXTLGN

+Pbi véi cac mé: Ha Tu, Coc Sau ap dung cong
nghé vét bun bang may bom bun d&c déi véi phan
bun loang phia trén, phan d4t da 1an bun phia dwdi
xuc trwc tiép bdng MXTLGN.

2.3.3.4. Cong nghé bom thoat nwéc

Tinh s6 bom can thiét cho 1 tram trén co s& xac
dinh thoi gian cudi mua mua (t) (khoang tr thang
9 dén thang 10) s& bom hét nwéc tai day moong.
Biéu db xac dinh th&i gian t thé hién hinh 7.

Tai thoi gian t lwong nwéc chdy moong vao
twong ng la V. Qua biéu d6 hinh 8 xac dinh

K\l CONG NGHIEP MO, SO 1 - 2021

H.5. Bom ha thap muc nuéc trong 16 khoan trugc khi nap thudcnd

Lwong nuwdc can phai bom trong thdi gian t theo
cong thee: Q, =V + (V-V), m®(1) Hoac Q,=V_+
ttga, m? (2)
Trong d6: V- Lwgng nwdc duy tri day moong
trong cac thang, m?; a — Géc dbc dudng cong, do.
Lwu lwgng tram bom can thiét d& bom hét nwéc
trong thoi gian t.

Q,=N,.Q,t m (3)

Trong do: N, - Sé lwgng may bom trong mot
tram bom, chiéc; Q,: Lwu lwong bom thyc té 01
may, Q, = 1.250 m¥h;

V6iQ, = Q, xac dinh s6 lwgng may bom yéu cau

. ) V+txtgo
theo cong thirc sau: N, =————— chiéc (4)
0, Xt
>Vo,m3
:/V—\.I‘l
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I |
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H.7. Bi€u d6 xacdinh thi gian bat dau bom hét nudc day moong
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2.3.3.5. Codng tac chuén bj tAng mai va dao sau

Cong nghé dao sau hop ly tai cac mé than I6 thién
co diéu kién phtrc tap ap dung cong nghé dao sau
day moong 2 cép theo chiéu doc (ngang), dao sau
theo phan tang khi chiéu dai day mé I&n va cong
nghé dao sau day mé nghiéng khi chiéu dai day mé
hep bang MXTLGN [2].

- Céng nghé dao séu déy moong nhiéu cép: Qua
trinh dao hao mé rong tang maéi tién hanh ddng thoi
trén nhiéu day ma, rut ngan chiéu dai khu viee mé rong
tAng méi tinh cho méi may xuc cong tac, ting tbc dod
dao sau, dong thei tang luong than dy trir & cac tang
va cho phép diéu hoa san lugng than theo mua. Bay
mé bac thang phu hop véi cac mé cd chiéu dai theo
dwérng phuong 1on. Téc dd xubng sau dat tr 1520
m/nam. Ap dung cho cac mé cd chiéu dai theo dudng
phwong > 500 m nhw: Mé Na Duong, Cao Son, Ha Tu.

- Céng nghé dao sau st dung day mé 2 cép
theo chiéu ngang: Bay mé dwoc chia thanh 2 cép
theo chiéu ngang, bun dat va nudc tap trung &
day thap theo chiéu dai day md, dau mua kho tién
hanh dao sau day cao, phoi khé bun & day thap,
cudi mua khé tién hanh xuc bun di. Nhw vay, tbc do
xuéng sau tr 12+15 m/nam, ap dung cho cac mé
c6 chiéu day vialén hodc viadang dong tu nhu: Mo
Coc Sau, Khanh Hoa.

- Céng nghé dao sdu str dung day mad nghiéng:
Day mé c6 dd déc nghiéng tir 6+8°vé 2 bén. Phan
nghiéng 1a hé tu bun nwéc cia mé, khu vre nay gom
bin va thu hep dién ngap nwéc & tdng sau nhat dé
tranh th( dao sau phan cao day mé ngay tir dau mua
kho, tang thoi gian va téc d6 dao sau. Trong mua
mua khai thac than & nhiing tang trén cao. Cong tac
nao vét bun va chuén bj ting méi duoc thuwc hién
trong thoi gian mua khoé. Tuy nhién, cdng nghé nay
c6 nhuoc diém la cac thiét bi khai thac phai hoat
dong trén bé mat nghiéng, tang ap lwc nén va gidm
ndng suét, chiéu day bun & day hd tu nudc Ién, khd
xuc. V6i cdng nghé nay, tbc do xudng sau tr 12 + 15
m/n&m, ap dung cho cac md cd chiéu daitheo duwdng
phuwong < 500 m nhuw: Mé Khanh Hoa, Coc Sau.

2.3.3.6. Cong tac van tai

Mbi cdng nghé van tai déu cé nhirng wu, nhwoc
diém riéng va pham vi s&r dung khac nhau phu thuéc
kich thuwéc hinh hoc mé, nang suét yéu ciu, chiéu
cao nang tai, chiéu dai vantai. Pham vi st dung cac
cdng nghé van tai tai cac mé 16 thién sau dwoc phan
chia thanh cac vung theo dd sau (Hinh H.8).

Dbi v&i md than Cao Son, Na Duwong, ¢6 kich
thwdc khai trudng, céng suét &n, thoi gian khai
thac dai,... ap dung Céng nghé van tai lién hop
otd - bang tai déc - bang tai thwong két hop voi
may nghién.

M& Khanh Hoa cé chiéu cao by mé 1&n tr
300+350 m, kich thwédc khai trwdng hep, nén ap
dung hinh thirc van tai 6 t6 - truc tai. Cac mo con lai
ap dung hinh thirc van tai 6 t6 don thuan.
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2 ey
Q= 20 rigu tan Q a . O
w . Dutng st
k- Bangldi
ok . Ord- Bang Hl
H - Mai
at . Ot fuc i Sip

H.8. Cacvung sir dung hinh thiic van t@i hop ly trong khai truong
2.3.3.7. Gidi phap théng gi6

Dua trén két qua khao sat xac dinh thoi gian va
quy luat hinh thanh l&p ddo ngwoc cling nhw tinh
trang chét lwvong khong khi tai mé truéc va sau
khi hinh thanh |&p dao nguoc sé thiét ké hé théng
théng gié cwdng birc phu hop véi digu kién va dac
diém ctia cac md. Két qua tinh toan giai phap théng
gié cho mo than Coc Sau. Dwa trén céc phan tich
trén, dé tai lwa chon 02 quat théng gié cho mé Coc
Sau, vi tri bat dau can thong gié 1a tr mirc -210 m
(Hinh H.9).

H.9. Két quad mé phéng théng gi6 tai mé Coc Sau

CONG NGHIEP MO, SO 1 - 2021 KX
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2.3.3.8. Céc giadi phap ndng cao dé én dinh bo'mé

Cac yéu td co ban cé anh hwéng Ién dén do 6n
dinh cia b& mé 16 thién khi khai thac xubng sau do
la: Diéu kién dia chét khu vuc phirc tap, cac dit
gay kién tao lam xuét hién nhidu mat yéu va tao
diéu kién cho sy thadm nhap, pha huy cta nuéc
ngam; diéu kién dia chéat thdy van khéng thuan loi
(nhidu nwéc ngdm); chiéu cao clia by md I&n va
thdi gian ton tai dai. P& nang cao dod 6n dinh b
mo, can nghién ctru va ap dung céc giai phap: Gia
cuwdng khdi da bang bé téng phun, xi mang hoa;
neo b& md; Khoan gidm ap; Xay dung hé théng
giam sat bd mo [3].

v .
i v
- e e

H.10. Quan trach6 mé bang hé thong Radar

Quan trédc bd mé bang Radar la phwong phap
hién dai, c6 d6 chinh xac cao va lam viéc lién tuc
khéng phu thudc vao diéu kién thdi thiét khi hau, cé
thé kip thei phat hién cac dich dong bé mat va dwa
ra canh bao. Hé théng nay da dwoc ap dung rong
rai tai cac md 16 thién I&n trén thé gi¢i nén dam bao
do tin cay cao va chirng minh dwoc hiéu qua khiap
dung (Hinh H.10).

3. KET QUA VA THAO LUAN

Sau khi d& xuét cac so dd cdng nghé va cac
thong s6 khoan né min d&m bao nang cao mirc do
dap v& dat da, gidm chan dong va nang cao goéc
déc swon tang tai khu vue tang sau. Tién hanh tho
nghiém 05 bai né v&i cac thong sb da dé xuat. Két
qua nd min thtr nghiém:

+ C& hat déng déu, d = 0,32+0,46 m. Ti 1&
thanh phan c& hat co duwdng kinh = 0,4 m dao
dong tw 37,73+39,02%, giam trung binh 9,3% so
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v&i hién trang (42,69+58,68%), kich thuwdc hat Ién
nhatd__ =1,0+1,2 m, khdng phat sinh da qua c&,
md chan tang.

+ Bai nd ap dung cong nghé diéu khién nd min
gidm chan dong: Két qua do chan dong tai Nha dan
cach baind 1.200 m, tbc d6 dao ddng nhd hon gia
tri do ciia may (PVS<3 mm/s) ddm bao theo QCVN
01:2019/BCT.

+ B&i nd ap dung cong nghé nd min tao bién:
goc dbc swon tang dat 70+72°, tang tlr 5+7° (géc
déc hién tai 60+65°).

+PBTB trong cac khau cdng nghé xtc béc - van
tai dién ra an toan, hiéu qua, nang suét thiét bi lam
viéc dwoc caithién tét so véi hién tai (thoi gian chu ki
xUc clia may xuc EKG -10 tir 26+32 giay, MXTLGN
6,7 m3 tir 2225 giay, giam tir 8+15% (thdi gian
chu ky xuc tai cac bai nd truéc may xic EKG -10 tir
30+36 giay, MXTLGN 6,7 m3 tir 25+30 giay).
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H.11.Ti1& thanh phan c& hat liiy tién mét s 6 bai né thir nghiém
4. KET LUAN

Trong nhitng nam t&i, cac mé 16 thién Viét Nam
sé tang cwdng do-khai thac. Cang xudng sau, cdng
tac khai thac cang gép nhiéu khé khan. Chinh vi vay,
can nghién clru, ap dung cac gidi phap cong nghé
khai thac phu hgp tai cac téng sau nhuw:

-B& mé: Ap dung cong nghé khai thac dang bo 16i
két hop véi cac gidi phap nang cao 6n dinh b&r md,
lwa chon, bd tri thiét bi phu hop trén déi cong tac;

- Céng nghé khai thac: Ap dung cong nghé khoan
nd min tang goc déc swon tang, gidm chén déng,
nap thuéc nd trong bao nilon, nap nd thudc nhii
two'ng réi bang xe chuyén dung,...;

- Vét bun: Ap dung cong nghé vét bun bang may
bom bun d&c dbi véi phan bun lodng phia trén,
phan dat da 1an bun phia dudi xtc truc tiép bang
MXTLGN;
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- Cong nghé van tai: Ap dung cdng nghé van tai
lien hop O t6-bang tai déc-bang tai thuorng két hop
v&i may nghién; cong nghé van tai 6 to-truc tai; cong
nghé van tai 6 t6 thwdng - 6 t6 banh xich;

- Cong tac chuan bj tAng m&i va dao sau: Pao
sau day mé nghiéng, nhiéu cap, theo phan tang phu

TAI LIEU THAM KHAO

hop v6i théng sb ky thuat clia may xuc thay lwc va
dam béo san lwong yéu cau.

Trén co s& do, Iwa chon trinh tw khai thac phu
hop, khai thac t6i da tai nguyén, gép phan dam bao
ké hoach khai thac xubng sau cho cac mé than 16
thién Viét Nam.
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Mocksa - Poccus, 424 c.
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APPROPRIATE TECHNOLOGICAL SOLUTIONS
WHEN EXPLOITING DEEP BERM IN OPEN-PIT MINES IN VIETNAM

ABSTRACT

Open-pits of Vietnam are deeply exploited. At the end of exploitation, the mine bottom will be 300 + 400 m
lower than the sea water level. A series of difficulties are facing upon the deep floors are exploited such as:
the high berm, large amount of water mud, the limited mine site size, the increased intensity of exploitation on
each floor and the entire berm and the microclimate conditions will be changed in the unfavorable direction.
On the basis of the analysis of characteristics at deep floors, the experience of exploitation at domestic and
abroad, the paper proposes a number of suitable mining technology solutions in the deep open pits such as:
the convex berm exploitation, the utilization of transport equipment with hill-climbing performance, the water
mud treatment technology and the seasonal deepening, efc...for the safe exploitation, ensuring the mine
output, the efficiency and the maxium resource recovery.

Key Words: Mining technology, dredging mud, convex berm, inclined mines bottom, deep berm
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Trach nhiém phap ly cta tac gia bai bao: Tac gid hoan toan chiju trach nhiém vé céc sé liéu, néi dung

céng bé trong bai béo theo Luat Béo chi Viét Nam.
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