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Cac logi khodng san nhw Than, ddng, sdt, titan trong tang cdt do cé diéu kién khai thdc phu’c tap.
Cdc mo than khai thac xuong sdu, chiéu cao bo mé lom, phay phd dirt gay nhiéu, than c6 nhiéu lop da
kep; cac mo quang dong, sdt than quéng cé cdu tao phike tap, khai thic phaz khoan né min, mét sé6 mo
¢6 nén dat yéu; Titan trong tang cdt dé vimg Binh Thudn c6 ham heong thdp, chiéu sdu khai théc lom va
hodn todn dwdi mike thodt miede tir chdy. Dé khai thac hiéu qua nguon tai nguyén khodng san, déap vmg
nhu cau an ninh nang lwong va phdt trién kinh té quéc dan, can lwa chon cdc gidi phdp cong nghé khai
théc phix hop véi diéu kién cia cdc mé nhue: Liea chon dong bé thiét bi (PBTB) khai théc hop 1y, cong
nghé khai théc chon loc, cong nghé khoan né min (KNM), v.v...

1. M& dau

Viét Nam 1a Quéc gia cé cac loai khoang san
da dang va phong phu, trong d6 phan I&n dwoc
khai thac bang céng nghé 16 thién. Cac khoang
san khai thac bang céng nghé khai thac 16 thién
(KTLT) doéng gop 1én cho nén kinh té dat nwoc
nhw: Than, dong, sat, bauxit, Titan,... Tuy nhién,
cac mé KTLT gap khong it khé khan, thach thirc
nhw: Tai nguyén ngay cang can kiét, bdo vé moi
trw(yng ngay cang chat ché va nghiém ngat, cac
md than khai thac xuong sau, chiéu cao bo lon,
phay pha dwt gay nhleu nhiéu Iop da kep; cac
mo quang dong sat cau tao phuc tap, khal thac
phai khoan né min (KNM), mét s6 mé c6 nén dat
yéu; titan trong tAng cat dé vang Binh Thuan cé
ham lwong thap, chiéu sau khai thac Ién. Chinh
vi vay, can nghién ctu hoan thién cac giai phap
cong nghé khai thac (CNKT) phu hop véi diéu kién
phtrc tap clia cac mo.

2. Hién trang khai thac

2.1. Khai thac than

Khai thac than 16 thién & nwéc ta chd yéu do
Tap doan TKV da&m nhiém, tap trung chd yéu tai
cac mo Cao Son, Coc Sau, Beo Nai, Tay Nam Da
Mai, Ha Tu, Na Dwong, Khanh Hoa. San lwgng
cac md tv 1,5+4,5 triéu tAn/ndm, khéi lwong da
béc 10+40 trieu m3nam. Cac mé s dung hé
théng khai thac (HTKT) doc, mét hodc hai bd cong
tac co van tai, khai thac véi bo cong tac cao. Cac
théng s6 HTKT nhw: Chiéu cao tAdng H = 5+16 m;
chiéu rong mat tang cong tac B__ = 25+50 m; géc

nghiéng b& cong tac ¢ = 13+26°. DBTB gébm: May
khoan c6 d = 89+250 mm, may xuc cé dung tich
gau tr 3,5+12 m?, 6 td cb tai trong 37+130 tan.
Ngoai ra, mé Cao Son dang van hanh tuyén bang
tai da ra bai thai Bang Nau coéng suét 20 triéu m?¥/
nam.

Cac mo than 16 thién dang gap nhiéu khé khan
nhw: Chiéu cao nang tai va cung dé van tai lon
(tv 4+7 km), K_ =10,7+16,7 m*T, phay pha dut
gay nhiéu, than cé nhiéu I&p da kep. Day 1a nhirng
thach thire Ién cho cac mé trong nhirng nam téi.

2.2. Cac mo quang dong

Khoang san quang dong & nwéc ta phan bb
cht yéu & vung Tay Bac, dac biét |a tinh Lao Cai,
cac vung khac chi ¢é nhitng mé va diém quang
don 18, c6 quy mé nhd va it cd y nghia kinh té.
Mé quang déng Sin Quyén va Ta Phoi dang dwoc
KTLT dén mrc -188 va murc +110. Tong tri lwong
huy dong vao khai thac khoang 38,81 triéu tan,
cobng suat cac mé tir 1,0+2,2 triéu tAn/nam. Céc
mo str dung HTKT doc, mét hodc hai bo cong
tac co van tai, db thai bai thai ngoai hodc trong.
Céc théng sb HTKT: Chiéu cao tang H = 5+12 m;
chiéu rong mat tang cong tac B = 25+48 m; goc
nghiéng b& cong tac ¢ = 22+32°. PBTB gébm: May
khoan cé dwdng kinh d = 165+250 mm, MXTLGN
E =2,7+5,0m3, 616 cd tai trong q = 55+60 tan.

Céac mé c6 than quang dbc ding, céu tao dang
mach, thau kinh, quéng c6 nhiéu 16p kep, dat da
va quang co do kién cb Ion f = 9+12. V&i diéu kién
nhw trén sé 1a cac yéu té khé khan, phirc tap cho
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qua trinh khai thac & cac mo.

2.3. Cdc mé qudng sat

Cac md quéng sét phan bd chi yéu & cac tinh
t» mién Trung tré ra. Hién nay, trén ca nuwéc co
216 md. Téng trir lwong va tai nguyén da danh
gia, tham do khoang 1,0 ty tan, trong d6 70% tai
mé Thach Khé. San lwong clia mot sé md nhw: Kip
Twée, Quy Xa, Na Rua dat tlr 1001000 ngan tan/
nam (Luu Van Thuc, 2014). Cong nghé va thiét
bi khai thac clia cac mé & murc trung binh, mot
sb thiét bj cii va lac hau. DBTB gém: May khoan
d =105+200 mm, mét s& mé str dung may khoan
dap xoay c6 dwdng kinh nhé, MXTLGN E=0,8+4,0
m? két hop v&i 6 t6 tai trong 15+40 tan.

Cac md quang sét |6 thién c6 diéu kién tw nhién
phtrc tap: Dia tAng phia trén gdm tram tich dé ti,
neogen va cac tan tich, day |a cac loai dat yéu, do
b&o hoa thap, mot s6 mé cé nhiéu hang karst. Hau
hét cac mé phai khai thac xuéng sau dwéi mirc
thoat nwéc tw chay, didu kién tw nhién va dia chéat
thay van (BCTV) phtrc tap, cac than quang thay
ddi kha manh trong tirng khu vue, tirng do sau cla
md. Nhiéu mé c6 chiéu cao b t¢i 150550 m, hé
sb béc giai doan dau I&n, dan téi tdng chi phi san
xuét va han ché kha nang tang san lwong.

2.4. Khai thdc qudng titan trong tang cét dé

Viét Nam cé ngudn tai nguyén titan kha phong
phu, phan bd & nhiéu viing trong ca nuéc, nhwng
tap trung chi yéu & vung Nam Trung Bo. Hién
nay, tdng trir lwong va tai nguyén titan ctia nuéc
ta l1a 650 triéu tdn quang tinh ilmenit, trong do6
quang titan sa khoang ven bién la chi yéu. Quéng
titan sa khoang ven bién gdm: Sa khoang trong
tang cat xam va sa khoang trong tang cat dé. Titan
trong tang cat dé khu Lwong Son, tinh Binh Thuan
véi trlr lwong clp 121+122 13 42,63 triéu tan tong
KVN, hién nay Tap doan TKV dang tién hanh lap
dy an dau tw.

Quaéng Titan tAng cat d6 cé chiéu day trung binh
69,2m, ham lwgng KVN 0,855%, ham luwgng sét
trong quéng 12%, cat quéng cé dd min cao, ngudn
nwdc ngadm rat han ché. Trong khu mé khong cé
soéng sudi 1&6n chay qua, chi yéu la mwong xéi
nhd bét ngudn tir cac ddi thap trong viing, thwédng
xuyén can kiét nwéec.

3. Nghién ctru, dé xuat mot sé giai phap
CNKT hop ly déi véi cac mé 16 thién co6 diéu
kién phtrc tap

3.1. Céng nghé khai thac than

3.1.1. Céng tac van tai

Theo quy hoach nganh than, cac mé than 16
thién nhw: Béo Nai, Coc Sau, Cao Son, Khanh
Hoa,... sé khai thac xudng sau dén muac -300
+ -350 m, khdi lwong dat da boc tir 20+40 triéu
mé/n, chiéu cao nang tai tr 400+500 m, cung dd
tr 4,0+7,0 km. MGi cong nghé van tai déu cé wu,
nhwoc diém riéng va pham vi ap dung khac nhau,
phu thudc kich thuéc hinh hoc mé, cong suat mo,
dang khoang sang, chiéu cao nang tai, cung do
van tai. Pham vi s&r dung cac cong nghé van tai
dwoc phan chia thanh cac vung theo dé sau khai
thac (Hinh 1) [6].

Pham vi str dung cac cong nghé van tai dwoc
thé hién trong bang 1.

T phan tich & trén cho thay: Mé than Cao Son,
Na Duong, cé kich thwéc khai trwéng, cong suét
I&n, thdi gian khai thac dai,... ap dung Cong nghé
van tai lién hop 6 t6-bang tai déc- bang tai thuwong
két hop véi may nghién. Bang tai thwong cé do
déc 1&n nhat B = 18°; bang dbéc B = 30+35° md
Khanh Hoa ¢ chiéu cao by mé 16n tir 300+350
m, kich thwéc khai tredng hep, nén ap dung hinh
thirc van tai 6 to-truc tai; cac mo con lai ap dung
hinh thirc van tai 6 t& don thuan.

3.1.2. Céng nghé né min trong méi truong dat
da ngédm nuéc

Nhirng nam t&i san lwgng than KTLT tw 17+20
triéu tAn/nam, dat béc tlr 150+180 triéu m3/nam.
Dé dat dwoc san lwong trén, cac mé phai tiép tuc
m& rong va khai thac xudng sau, lwong nuwéc mat
va nwdc ngam chay vao mé Ién, lam gia téng ti lé
thudc nd (TN) chiu nwéc. Theo théng ké ty 1& TN
chiu nwéc tir 40+60% va cé xu thé gia tdng hang
nam tir 8+15% (bang 2). Cac tang khu vuc day mé
ti 1& thubc chiu nuwéc tir 70+100%. Hang ndm céac
mé than 16 thién st dung tr 27+35 ngan tdn TN
chiu nwéc, véi gia thanh cao gép 2 1an thubc nd
khéng chiu nwéec.

Mot sb giai phap cong nghé nd min trong méi
trwdng dat da ngap nwéc theo huéng nhu: St
dung TN khéng chiu nwéc trong dng PVC hodc
tdi nilon; chd ddng bom hat nwéc 16 khoan va nap
hoan toan TN chju nwéc hodc phéi hcyp TN khdéng
chiu nuwéc; ha thap muc nwéc ngam béng céac
16 khoan ngang; két ciu lwong TN phu hop voi
tinh chat dat da va diéu kién khai thac; ap dung
phwong phap né va phwong tién nd hop ly.

3.1.3. Khai thac chon loc cac via than c6 cau
tao phure tap

1. Céng nghé khai thac chon loc via than cé
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Hinh 1. Céac vung sty dung hinh thirc vén tai hop ly trong khai trirong
Béng 1. Pham vi str dung cac céng nghé vén tai trong khai trirong ma 16 thién [6]
Diéu kién str dung
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a | R » | dich chuyén nhanh, toc d0 | khé, it mwa
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Bang 2. Khéi ltrong thudc né str dung ctia cadc mé than 16 thién thudc Tap doan TKV

Cac chi tiéu theo nam khai thac
2018 2019
TT | Téncacmé L KL Tvie L Ty Ié
oipie T | Ty Tl | ot | T | i
6gIm) | v | (o) (kgim) | (10°kg) | "o

1 | Cao Son 28.000 | 0,50 | 13.888 | 40,40 | 37.800 | 0,50 | 18.749 | 42,00
2 | Coc Sau 23.000 | 046 | 10511 | 44,50 | 25217 | 0,46 | 11.524 | 45,00
3 | Déo Nai 19.800 | 0,49 | 9.742 | 42,50 |22.000 | 0,49 | 10.824 | 43,00
4 |TayNambDaMai | 20.000 | 0,41 | 8.160 | 56,00 |23.115| 041 | 9.431 | 57,00
5 [HaTu 32.000 | 0,44 | 14.080 | 44,00 | 35414 | 044 | 15582 | 45,00
6 | Na Dwong 5.650 | 021 | 1.187 | 31,00 | 5751 | 0,21 | 1.208 | 32,00
7 | Khanh Hoa 4300 | 0,30 | 1.290 | 70,00 | 4.400 | 0,30 | 1.320 | 70,00

céu tao phurc tap dbc nghiéng: V&i nhirng via than A-A

c6 goc cdm 120 <y <35° Pé khai thac loai gwong
nay can phai KNM dat da vach véi chiéu cao bang
chiéu cao tang (h) hoac phan tang (h,), sau do tién
hanh boc tam giac da treo trén vach via va khai
thac than trong pham Vi chleu cao h, bang cach
chia thanh 2 I6p khiu. Mot sb so do CNKT nhuw
sau [2]:
- Trwong hop via ¢6 chiéu day M, < Mnmx
+ Sau khi KNM hao chuén b| st dung
MXTLGN dao hao chuan bj co chiéu cao béng
h/2, chiéu réng trong da vach can phai théa man
ca 2 diéu kién:
x=R, in+Rq+k mvax=b,-M,m (1)
MXTLGN chat tai 1én 6 t6 dung cung murc
hoac khac mirc, con MXTLGT dirng & duwdi khai
thac than, boc da kep va chéat lén 6 t6 dirng cung
mirc (Hinh 2). Wu diém cla so db nay la ddm bao
duorc ty 1 than cuc, chét lwong than cao, nhung
c6 nhwoc diém la khéi lwong chuén bi trén mbi
phan tang lén.

- Khi than c6 chét lwong x4u, it than cuc va
goc cdm cla via y = 12+20° c6 thé dung MXTLGN
béc tam giac da bam trén vach via va dung may
gat day than, da kep xudng chan phan tang, sau
d6 dung MXTLGN dé xuc béc va chét tai 1én 6 to
dirng cung mire (Hinh 3). So d6 nay cé wu diém 1a
khéi lwong chuén bi trén mbi phan tAng nhd, tang
duoc tbec d6 xubng sau, nhuwoc diém Ia 1am giam
chét lwong than va tang chi phi san xuét.

- Truong hop via c6 chiéu dayM,_ <M <M.
nhung M <M,

mx

Hinh 2. So'dé CNKT via phtrc tap déc nghiéng,
khiM <M__, phéi hop giita MXTLGN & GT

nmx

MXTLGN ding trén néc via, xuc phia dudi va
chét vao 6t6 dirng & mirc dwdi véi chiéu rong day
hao trong da vach thda man 2 diéu kién:

x2R _+R +k—(M-M ) m (2)
X > b M. m (3)

Khi kha| thac |&p than bam tru can st dung
MXTLGT khéu theo guwong doc tAng va chét tai
[én 6 t6 dlrng cung mrc. Trong trwd'ng hop nay khi
khai thac dw&i mic thoat nwdce ty chay, day mo
can duoc thoat nwdc tét (Hinh 4).

2. Cong nghé khai thac chon loc via phirc tap
déc dung: Ap dung cho nhiing via c6 goc cam y
> 35%va bao gdm cac I&ép da kep c6 du chiéu day
phai xuc chon loc. Déi v&i loai gwong nay, sau
khi KNM, céng tac dao hao chuan bi vach via va
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Hinh 3. Sor @6 CNKT via phtic tap déc nghiéng (khi Hinh 6. So d6 CNKT via phtrc tap déc, dimng,

y = 12:-20°), phéi hop gitta MXTLGN va méy gat khiM,_ <M ..M, <M, phbihop giia
MXTLGN&GT
A-A

khai thac than cta méi phan tang duoc tién hanh
trén toan bo chiéu cao phan tang h, Mot sb so d6
CNKT nhuw sau [2]:

- Tru’0’ng hop via c6 chiéu day M <M, . Sau
khi tién hanh KNM, MXTLGN dao hao chuan bi
trong phan tang, chiéu réng trong da vach théa
man 2 diéu kién:

x2R  +R +k=(M-M) m (4)
X > b M. m (5)

MXTLGN chat tai 1én 6 t6 dirng cling mirc, con
MXTLGT dwng & dwéi khai thac than, da kep va
chét tai lén 6 t6 dung cung mure (Hinh 5)

-Truong hop via cé chiéu day M _ <M<M,

A ' i nhwng M. <M : Dé khai thac dang via nay c6 the
Hinh 4. So d6 CNKT via phtrc tap doc nghiéng, b6 tri MXTLGN 'dng trén noc via, tién hanh khai
khiM,, <M, <M, .. M, <M, thac than theo guwong phia duéi va chat tai 1én 6
t6 dirng & murc dwdi, véi chiéu rong day hao trong
da théda man 2 diéu kién:
xz2R +R+k-M-M) m (6)
X=b,—-M, m (7)

Khi kha| thac Icrp than bam tru can phai s
dung MXTLGT khéu theo gwong doc tang va chéat
tai lén 6 t6 dirng Cl‘mg murc (H‘|nh 6).

Trong dé: h- chiéu cao tang, m; h- chiéu cao
phan tang, m; vy- goc dbc cua via, do M - chiéu
day via, m; x- chiéu réng day hao, m; b chiéu
rong day hao chuan b, m; R, oin” ban kinh xuc nhoé
nhét, m; k- khodng hé can thlet gitra dudi may xuc
va swon tang, k = 0,4:0,6 m, M - chiéu day l6p
than bam tru, R ban kinh quay may xuc, m;M__ -
chiéu rong may xuc, m;M_ - chiéu rong 6 t6, m.

3.2. Céong nghé khai thac cac moé quang
déng, sat c6 diéu kién phirc tap

A-A

Hinh 5. So'dé CNKT via phtrc tap déc dimg, khi
M <M__ phéi hop gitta MXTLGN & GT

nmx’

Yo
QUACERT

Nz

KHCNM SO 2/2021 * CONG NGHE KHAI THAC LO THIEN

@ |

ISO 9001



THONG TIN KHOA HQC CONG NGHE MO

3.2.1. Lwa chon BBTB cho cac mé quéang 16
thién cé diéu kién tw nhién va BCTV phtrc tap

Céc loai 6 t6 thwong c6 ap lwc 1én nén Ion
hon so vé&i may xuc. Do vay, véi cac md cé tang
dat yéu va BCTV phuc tap, trong té6 hop DBTB
may xuc-6 to, trwdc tién lwa chon loai 6 t6 co tai
trong khong gay pha hiy hodc chi phi gia ¢b nén
duwdng thap nhat, sau d6 sé lwa chon loai may xuc
¢6 dung tich gau phu hop voi tai trong 0 t6, cung
do van tai va diéu kién ctia md. bé dap &ng yeu
cau trén can danh gia kha nang chiu tai cta nén
duwdng dudi tac dong ap lwc clia thiét bj khai thac.
Kha n&ng chiu tai clia cac |&p dat da trong dién
tich lam viéc cta thiét bi dwoc xac dinh [3]:

p<is

dt

, kG/cm? (8)

Trong dé: P_- ap Iuc tinh toan cla th|et bi Ién
nén, kG/cm?; P kha nang chiju tai cta nén, kG/
cm? K - hesodutrw Ky=1.2.

1. Lwa chon 6 to: U’u tién chon loai 6 t6 co
P < P nham han ché tdi da anh huéng dén hé
thong dwo’ng van tai. Tuy nhién, v&i cac mo cé san
lwong I&n can st dung loai 6 t6 co tai trong lon,
do vay qua trinh khai thac can phai gia cé dwdng
van tai trén nén dat yéu. Dbi véi méi loai dat sé xac
dinh dwoc strc chiu tai (P ) khi do cho phép lva
chon loai 6 t6 phu hop VO’I nén dat yéu.

2. Lwa chon may xac: Khi lya chon may xuc
hop ly cho cac md 16 thién cé diéu kién tw nhién
phtrc tap ngoai viéc dwa vao cac yéu td: Luc tac
dung lén gau da I16n dé ddm bao xuc dwoc dat
da, quang phu hop véi cac thong sé ctia HTKT,...
con phai ddm bao lwc tac ddong nén nén phai nhd
hon hodc béng vé&i khd ndng chiu tai ctia nén dat
yéu [3].

- Kha néng chiu tai déi véi cac tang dat yéu va
diéu kién DCTV phurc tap duéi téc déng ctia méy
xuc:

. P K,
“2B(L+0,35H)

—24, .B.ylj ; , (9)
1

Trong d6: H- chiéu cao xich, m; B- chiéu rong
ban xich, m; P_ - - Ap lwc clia may xuc tac dong 1én
mat dat dwoc xac dinh; kG/cm?; L- khodng cach
glwa 2 tam cla banh xich trwéc va sau, m; A, D.-
hé sb khong thir nguyén; y - 1a trong lvong the t|ch
clia dét nen cla tru d&, t/m3; C- luc dinh két cua
tang dat yéu, kG/cm?2.

Diéu kién (9) dwoc ap dung dé danh gia kha
nang chiu tai cta nén dat yéu so véi ap luc cla
may xuc.

- Lwa chon dung tich gau xuc: Khi ap dung
CNKT v&i géc nghiéng bd cong tac 1on, két ciu
b céng tac gdm mot hodc mot sé nhom tang va
trén mdi nhdm tang cé thé bd tri cac may xic lam
viéc theo mot sé so' dd khau dudi theo 1 huéng,
dung tich gau xuc duoc xac dinh theo diéu kién
sau [3]:

VT, K,

<EZ<
B T
60. Nc‘a Tca de th'Kcn' :
i=1 *~Kimin
V,T.K, . (10)

<
60NTKKK

ca ca

Trong do: V - khéi lwong dat béc m?¥/n; K he
sb s dung thO’I glan ca cua may xuc; K - he sb
xuc day gau; N, - Sé ca lam viéc trong nam T.-
thoi gian lam V|ec trong ca, gio; K - hé sb anh
hwdng cong nghé trong qua trinh xuc T - thoi
gian chu ky xuc, phat; L, L, - twong ting Ia chiéu
dai tuyén cong tac va chleu dal bloc may xuc cla
nhom tht i, m; K- hé sb né roi dat da.

3. Quan hé g/wa thiét bi xic béc — van téi: DBTB
téi wu phai ddm bao qua trinh van hanh td hop dat
hiéu qua, xac dinh theo biéu thirc [3]:

qO ]—;c 'Kr

ot 2011,

Trong do: q,- tai trong 6 0, tan, L- cung d6 van
tai, km; V- dung tich thung 6 t6, m® t_ - thoi gian
dirng clia may xuc do sw trao déi cac o to nhan tai
& guong, phat; t, t_-twong &ng la thoi gian do tai
va ma no cua 6 to, phut.

Mtrc d6 hop ly ctia cac té hop xic béc — van
tdi dwoc danh gia thong qua cwong do lam viéc
cla may xuc va cwong dé lam viéc cla cac 0 to.
Cuwéng dd lam viéc cta cac thiét bi dwoc xac dinh
trén co s& thoi gian cac may xic chat day 1én cac
6 t6 va thoi gian chu ky cla 6 t6, théng qua hé sbé
[3]:

E = m (1)

(12)
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Trong do: K, - hé s6 danh gia cwong do lam
viéc clia to hop may xuc - 6 t6; N, N - s& may xdc,
6 t6 can thiét, chiéc, T - thoi gian chu ky 6 6, phat,
t ;- thoi gian xuc day 6 10, phut.

Khi K., = 1 thi DBTB la toi wu; khi K > 1 Trdong
hop nay sb & to trong t& hop nhiéu hon yéu cau,
hoac dung tich gau xuc nhé khéng twong rng v&i
tai trong 6 t6 va cung do van tai; khi K <1 tru’(‘yljg
hop nay may xuc cé dung tich gau I&én hon can
thiét so v&i tai trong ctia 6 td hodc sb 6 t6 trong to
hop it hon yéu cau.

T cac két qua phan tich trén cho thay dung
tich gau xuc hop ly phai théa man déng thoi cac
diéu kién (10), (11), (12):

3.2.2. Cong nghé KNM dép (g yéu céu khai
thac chon loc quang

Dé gidm tén that va lam nghéo dbi véi cac mé
quang sét, ddng co6 thé ap dung mét sb phwong
phap nd min sau:

1. Phurong phap KNM tach cac Iop quang va
d4a phén b6 trén cung khu vuc tang: Dbi véi than
quang c6 géc cam déc nghiéng va déc dirng, khi
qudng va da phan bd trén cung tAng cé thé st
dung bién phap nd min theo I&p nghiéng véi géc
tiép xuc dén 65+90° dé tach I&p dat da va quing
phan bé trén cung moét tAng. S dung céac 16 khoan
c6 d <165 mm va song song v&i hwéng cam cla
than quang.

2. Phuong phép né min gilr nguyén ranh giéi
tw nhién cda thén quéng: Ap dung phwong phap
nap lwong TN c6 d&c tinh tac dung né vira phai

dé tranh lam vang xa, lam xao trén cac ranh gioi
tiép xtc gitra da va quang; nd nhiéu hang dé giam
sy dich chuyén ranh gi¢i tw nhién gitra da va
quang; nd min trong méi trwd'ng nén; nd min phan
doan cot thubc,... Méi quan hé gitra hé sb né roi
k., lwgng thudc ndé Q va khoang céach gitra cac 16
khoan (a) duwgc xac dinh [4]:

k, =1,22(@J ’ (13)

a

 Khi [16 min trong méi treong nén ép, chiéu rong
can thiét cta twong chan dwoc xac dinh theo biéu
thirc:

J2kqE E,C
B =KX.W(#},m (14)

0

n

Trong d6: K - hé sb toi xbp cla dat da; W-
dwdng khang chan tang, m; g- chi tiéu thuéc nd
str dung, kg/m?; E - nang luvong nd riéng ctia TN,
KGm/kg; E,- mé dun dan hi“)j cla dat da ndé min;
C,- toc QQ soéng doc trong dat da bj pha v&, m/s;
k— hé so thwc nghiém phu thudc vao chi tiéu TN,
k =0,04+0,2.

Khi ap dung cong nghé nd min gitr nguyén
ranh gi&i tw nhién than quang, hé sé né rdi giam
15+20%, ty 1& tdn that gidm 10:15% va ty lé lam
nghéo gidm 30% so véi cong nghé né min binh
thwong. So d6 nguyén tédc nd min gitv nguyén
ranh gi&i tw nhién than quang déi v&i cac trwong
hop (Hinh 7).

a, Céc than quéng phén bé chinh hop

b, Céc than quéng phén bé bét chinh hop

Hinh 7. So' d6 né min dong thoi gid nguyén ranh gi6i tw nhién truong hop than quang co cau tric
phtrc tap hodc mad cé chum thdn quéang phén bé gan nhau
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3. Phuong phép né min theo phén téng: Khi
trén gwong tang cé cad da va quang (vm than
quang cé y < 129), sé chia thanh phan tang da va
phan tang quang va diéu khién né riéng biét, cong
tac KNM, xtc bdc tién hanh Ian lwot tir trén xuong
dwai. Ngoai ra, con cé thé ap dung phwong phap
nd phan doan khéng khi, nd min tach theo dai cut.

3.2.3. Nghién ctru Ira chon so dé CNKT chon
loc hop ly déi véi cac mé qudng cé cau tric dia
chét phtrc tap

1. Khi mé (khai trirong) c6 mét thadn quéng:

a. Khi than quéng c6 vach va tru chinh hop voi

nhau, diéu kién DCTV ctia mé phurc tap, dady mé
luén &y 16i: MXTLGN ding & trén xic & dwéi va
chét tai vao 6 td dirng cuing murc (Hinh 8). Khi khai
thac quang: MXTLGN xuc theo gwong doc tang:;
khi dao hao chuén bi may xuc cé thé xtc theo
guong doc tang hodc dau hao; khi xtc bbc dat da
bén tru thi xic theo gwong bén héng [3].

- Béi v6i cac than quang dbc dirng phai boc ca
bd tru thi chiéu rong mat tang bén tru via (b,) phai
da rong dé may xuc quay khi xtc bbc va do’ tai
phai thod man diéu kién:

by 205d+R,+k+Z,m(15)

Trong do: R ban kinh quay ctia than may xuc,
m; k- khoang ho’ can thiét gitka dudi may xdc va
swon tang, m.

- Béi v&i cac than quang dbc nghiéng: Chiéu
réng ndm ngang cla than quang phai dam bao dé
6 t6 vao nhan tai theo so dd quay dao chiéu:

M,2R +05L,+Z,+Z,, m (16)

Trong dé: R - ban kinh vong nho nhét cla 6 to,
m; L- chiéu da| 616, m; Z,, Z,- khoang cach an
toan tu mép va chan tang den dwo’ng 6 t6, m.

Néu M_ khong théa man diéu kién (16), may
xuc sé xuc theo gwong hédn hop ca da vach va
quang, gwong dat da tién trwéc mot doan, sau do
may xuc quay lai xdc quang.

b. Khi cac than quang cé vach va tru bét chinh
hop:

Vi cac than quang co chiéu day tang dan (Hinh
9), tién hanh béc dat da hai bén than quang truéec,
khai thac quang sau. Khi thao kho tét MXTLGN
xuc gwong phia dudi, chat tai vao 6 t6 dwdi mirc
may dirng. Néu M_théa man diéu kién (16) thi
may xuc sé xuc gwong da va gwong quang riéng;

néu M. khong thda man diéu kién (16), may xdc sé
xuc guo’ng hén hop. Trudng hop chiéu day than
quang gidm dan, sé khai thac quang truéc, boc
dét da hai bén sau.

2. Truong hop mé cé cac than quang phéan bd
gan nhau hodc than qudng c6 cau tao dia chét
phtrc tap:

a. Khi cac than quéng cé thé nam chinh hop
(Hinh 10): Ap dung cdng nghé KNM git* nguyén
ranh gi&i tw nhién than quéng. Phwong phap nd
min vi sai phi dién, tién hanh né ddng thoi da vach
va cac than quéng. Néu M_tirng than quéang thoa
man diéu kién (16), MXTLGN sé xuc riéng gwong
dat da va quéang riéng. Tru’o’ng hop M_ cla cac
than quéng khong théa man diéu kién (16) may
xuc sé& xuc gwong hén hop

b. Khi céc than quadng c6 thé nam bat chinh
hop (Hinh 11): C&n ct vao sw phan bd cla céac
than quang lwa chon trinh tw KNM hop ly, str dung
da vach, da tru lam twong chan dé gidm thiéu sw
thay ddi cAu tric cla than quéng. Khi day ma bj lay
16i 4p dung so d& MXTLGN xuc gwong phia dwdi
chét tai 1én 6 t6 cung murc.

Cac md quang co ciu trac phire tap, lwa chon
CNKT hop ly c6 y nghia quyét dinh cac chi tiéu vé

l; 34
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Hinh 12. So'dé CNKT bang sting ban nuéc két hop
V6i tau cube
1- Sting bén nudc; 2— tram bom; 3 — tuyén duong
bng vén tai: 4— tau cubc; 5- tuyén duong 6ng noi;
6— xudng tuyén néi di dong; 7— duong bng van tai
cat thai: 8- thiét b thai cat; 9— may gat.
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Hinh 13. So db trinh tw khai thac—dé thai theo chu trinh kin

khai thac va st dung hop ly tai nguyén ciing nhw
céac kinh té k¥ thuat ctia doanh nghiép.

3.3. Céng nghé khai thac Titan tang cét dé
khu Binh Thuan

3.3.1. Nghién ctru dé xuét mot sé céng nghé
khai thac phu hop véi diéu kién khu mé

Theo quy hoach mé Lwong Son, sé khai thac
vGi cdng suét 200 ngan tan KVN/nam twong duong
160 ngan tan iimenit/nam, khéi lwong céat quang 21,5
triéu tAn/ndm. M& khai thac hoan toan dwdi mirc
thoat nudc tw chay, ngudn nuwéc han ché. Do do, dé
dam bao hiéu qua kinh té, khai thac mé gén lién voi
loi ich phat trién xa hoi khu vire, CNKT phai d&m bao
mot sb tiéu chi sau:

- Gidm chi phi san xuét: Rut ngan téi da cung
dd van tai, bd tri cac xwdng tuyén di dong theo cac
guwong khai thac;

- Str dung tiét kiém hiéu qua tai nguyen nuwoc:
CNKT phai st dung tbi da lwgng nwéc tudn hoan
dé dam bao sw phat trién hai hoa, bén virng.

- Téi tao str dung bén viing nguén tai nguyén
dat: CTPHMT can phai dwoc thwe hién 16ng ghép
v&i qua trinh db thai dat da nham tai tao ngudn tai
nguyén déat, phuc vu muc tiéu phat trién lau dai va
bén virng.

Vi dac thu diéu kién mé Lwong Son, dé xuét
CNKT sl dung sung ban nwéc két hop voi tau
cudc.

S& dung cac sing ban nuéc tryc tiép vao
guwong tang, tao ra dong bun quang tw chay
xubng hd thu. Tai day, bun quing dugc bom vé
cac xwdng tuyén ndi. Dbi voi tang cat quang dudi
cung sé s dung tau cubc, dat da duoc pha vé&
dwdi tac dung cla co cau lam toi, sau d6 dwoc
bom hat vé xwéng tuyén ndi (Hinh 12).

Uu diém: Tinh lién tuc cia quy trinh céng nghé,
tw dong héa cao; khai thac tién hanh déng thoi

qua trinh tuyén; Tiét kiém nang lvong va cac chi
phi cho cong tac ché bién Titan. Nhuwoc diém:
Phwong phap nay tiéu hao lwvgng nuwéce [on.

3.3.2. Nghién ctru dé xuét trinh tw khai thac

Viéc Iwa chon trinh tw khai thac phu hop can
dac biét quan tam dén st dung hop ly ngudn nwéc
tir cac soéng, sudi trong khu vuwe. Khu vue Luong
Son ¢6 diéu kién thdy van rat han ché, trong khi
doé ngudn nuwéc nay cling rat can thiét cho sy phat
trién cac nganh kinh té khac.

Dé giam khéi lwgng XDCB, tién hanh khai thac
theo hinh thirc chia khoanh, trong mdi khoénh
tuyén thé va CTPHMT duwoc thwe hién theo chu
trinh kin (Hinh 13). Chiéu réng moong khai thac
ban dau dwoc xac dinh theo cong thire [1]:

BC=L, +24,m (17)

—118—H
w,

min

,m  (18)

max

Trong do: L__ — khoang lang I&n nhét cta cat
thai, m; V- téc do xa thai, cm/s; w . — toc do lang
cla hat, tinh cho hat co kich thwéc d = 0,5 mm,
cm/s; H- chiéu cao tang thai, m; A— chiéu rong dai
kh&u, m.

4. Két luan

Déi voi cac md than, quang dong, sat, titan
trong tang cat dé co diéu kién khai thac phirc tap,
dé khai thac hiéu qua ngudn tai nguyén khoang
san, dap (ng nhu cau an ninh nang lwong va phat
trién kinh t& quéc dan can ap dung céac giai phap
CNKT pht hop nhw trén da trinh bay.
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Solutions on the mining technology for open-pit mines with complex conditions

Dr. Luu Van Thuc, Dr. Doan Van Thanh - Vinacomin — Instiute of Mining Science and Technology

Abstract:

Minerals such as coal, copper, iron and titanium in the red sand layer are under complicated mining
conditions. The coal mines are being exploited deeply, while the berm heights are high, a lot of faults
and coal with partition rocks; the copper and iron ore mines have complicated ore body structures,
which needs to exploited by the drilling and blasting; some mines have soft ground; Titanium's content
in the red sand layer in Binh Thuan is low, a great depth of exploitation and is completely below the level
of gravity drainage. In order to efficiently exploit the mineral resources and to meet the needs of energy
security and national economic development, it is necessary to choose mining technology solutions
suitable to the conditions of mines such as: Selection of the rational synchro mining equipment, the
selective mining technology, the drilling and blasting technology, etc ...
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