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BE XUAT CONG NGHE KHAI THAC PHO HOP V01 DIEU KIEN TU NHIEN
cUA KHOANG SANG BOXIT TAY TAN RAI - LAM BONG

TOM TAT

Tran Dinh Bao, Pham Van Viét
Nguyén Anh Tuan

Trwong Pai hoc Mé-Dia Chét

Nguyén Pang Hoa

Ccéng ty TNHH MTV Nhém Lam Béng — TKV
Vii Binh Trong

Trwong Dai hoc Cong nghiép Quang Ninh
Email: trandinhbao@humg.edu.vn

Khoéng sang quéang Boxit Ty Tan Rai — Ladm Ddng c6 than quing nadm ngang, déc thodi véi goc
cdm trung binh tir 0+6° phén bé trén dién tich rong, chiéu day I6p phu ttr 2+4 m, ranh gidi tiép xuc gitra
dét da va quéng thuong & dang chinh hop. Dét da va quang mém (hé sé kién cé f < 2), co thé xuc truc
tiép bang may xuc ma khéng can lam toi so bo. Hién tai, mé dang ap dung mé hinh khai théc béng 6
t6 két hop véi méy xuc, chia khai truong thanh céc khodnh khai thac. Vi mé hinh khai thac nay, cung
do véan tai hang ndm I6n, lam téng chi phi sdn xuét. Céng tac hoan thé va béc dat da st dung té hop
6 t6 - may xuc trong tirmg khodnh véi cung do ngdn chuwa phét huy hét hiéu qua té hop.... Do do, dé
néng cao hiéu qua khai thac can nghién ctru lra chon mé hinh khai thac phu hop. Trén co sé& phén tich
dac diém dja chét, cac yéu té dnh hudng, kinh nghiém khai thac trong va ngoai nuéc, bai bao dé xuét
mé hinh khai thac béc xuc dat phi khéng vén téi, str dung méy xuc géu treo (MXGT) xtc va thai dat
da truc tiép vao bai thai trong dé gidm cung do, khéi lrong véan tai, gép phan gidm gia thanh khai théc.

Ttr khéa: mé hinh, Boxit, khéng van tai.

1. DAT VAN PE

Khai thac mo 16 thién la mét hoat dong cong
nghé nhadm thu hdi khoang san cé ich (KSCI) tw
long dat (bao gdbm dudi va trén méat dat) bang cac
budc cong nghé ma tién hanh trén bé mat dat theo
mot trinh tw xac dinh, bao gébm: chuén bi mé&t bang
dy an - xay dwng coéng nghiép - mé via khoang
san - thao kho va thoat nwéc mé - boc dat da phua
va db thai - thu hdi khoang san - gia céng ché bién
tai mé - chat kho thanh phdm. Hiéu qua cong tac
khai thac va bao vé méi trwdng phu thudc vao viéc
Iwa chon quy trinh cdng nghé, ky thuat, thiét bj st
dung va cac yéu td: diéu kién dia hinh, vi tri twong
dbi cha via véi mat dat, géc cdm cla via, chiéu
day cua via, hinh dang cla via, ciu tao cla via,
... D& khai thac quéng Boxit, hang nam mot s6 mé
phai thyc hién khdi lwong van tai tir vai trdm ngan
dén hang triéu T.km, phat thai mét lwong I&n bui va
khi thai vao méi trwdng tr qua trinh khai thac, van

chuyén, d6 thai va chwa long ghép qua trinh hoan
thd mai trwerng véi cac khau cong nghé khai thac.
Do d6, dé giam thai lwgng cac chét thai vao moi
trwong, gép phan bdo vé méi trwéng va rat ngan
thdi gian hoan thd, viéc ap dung mé hinh khai thac
mai la can thiét trong giai doan hién tai cling nhw
twong lai sau nay. D& nang cao hiéu qua khai thac,
can nghién ctru cac giai phap ki thuat, céng nghé
nham gidm tbi da cung d6 va khéi lwong van tai dat
da thai.
2. NOI DUNG NGHIEN clU

2.1. Cong nghé khai thac Boxit hién nay

Khoang sang Boxit Tay Tan Rai co dién tich 42
km? téng trir lwong tai nguyén quang nguyén khai
la 148.757 nghin tan; quang tinh +1mm: 59.825
nghin tan (theo Quyét dinh sb: 15/CB-HDTL ngay
12/01/2007 cha Hoi dbéng danh gia trir lwong
khoang san) ndm trén dia phan Thi trdn Loc Thang
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va hai xa Léc Phu, Loc Ngai thuéc Huyén Bao Lam.
Khu mé thudc phan phia Déng ctia cao nguyén Bao
Léc - Di Linh, dia hinh dang binh nguyén twong ddi
bang phang nghiéng thoai tlr Dong Bac xubng Tay
Nam. Mang xam thuc dia phwong chia cat dia hinh
thanh cac khéi twong déi bang phang (plato) cao
twong déi 30 - 80 m, kéo dai hodc phan nhanh hep
(100 - 400 m).

Hién tai, khoang sang quang Boxit Tay Tan Rai,
Lam Déng dang ap dung quy trinh khai thac bao
gdm cac cong doan: 1am toi - xtc bdc - van chuyén
(quang, dat da) - hoan thé dwoc thé hién Hinh H.1.
Van chuyén bang 6 t6 két hop véi may xuc. Chia
khai trwdng thanh cac khoanh khai thac, mdi block
c6 kich thuwéc 100x50m. Sau khi két thic khai thac
(KTKT) tai méi block, sé st dung dat ph cla block
khai thac ké tiép d& dd thai hoan thd moéi trwong
block khai thac trwéc doé. Hién nay, mé Boxit Tay
Tan Rai dang st dung t& hop ddng bo thiét bi may
xuc ¢é dung tich gau E = 1,4+3,3 m3 két hop v&i 6
t6 c6 trong tai 13+36 TAn dé tién hanh xtc béc, van
chuyén dat quang. Ngoai ra, M con b tri may gat
cong suat 180+240 HP dé thuc hién gat cdng nghé,
gat phu tro' va lu rung, lu tinh 25 Tan dé lam dwdng
van chuyén. Dat d4 pha dwoc d6 thai tai bai thai
trong, cong nghé db thai bang 6 t6 két hop véi may
gat. Quang dwoc van chuyén tir khai trwéng vé do
trie tiép vao bunke nha may tuyén hodc kho chira
dy triv.
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H.1. Quy trinh khai thac quang Boxit Tay Tan Rai
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H.2. S¢ dd cong nghé khai thac quang Boxit phan dinh
(1-Mdy xiic, 2 - 0t6 tu dd, 3 - Mdy gat; H Chiéu cao Idp ddt phu;
H; Chiéu cao I6p qudng)

H.3. S¢ d6 cong nghé khai thac phan suén
(1—May xiic, 2 - 0t6 tw 6, 3 — Mdy gat)

V&i mé hinh khai thac nay, hang nam mét sd md
phai thwc hién khdi lwong van tai tir vai trdm ngan
dén hang triéu T.km, phat thai mét lwong Ién bui va
khi thai vao méi trwdng tlr qua trinh khai thac, van
chuyén, d6 thai va chwa ldng ghép qua trinh hoan
thd moéi trwdrng voi cac khau cdng nghé khai thac.

2.2. Phan tich cac yéu t6 anh hwéng dén viéc
Iva chon cong nghé khai thac cho khoang sang
Boxit Tay Tan Rai

2.2.1. Anh hwéng cua cdc yéu té tw nhién

2.2.1.1. B&c diém dia hinh

Diéu kién dia hinh khu mé 1a mét yéu t6 c¢é anh
hwéng I&n t&i viec quyét dinh lwa chon quy trinh
céng nghé khai thac ciing nhw dén chat lwong va
tri lwgng cac than quang Boxit. Cac mé quang
Boxit thuéc khu viec Tay Nguyén, dia hinh cé dang
binh nguyén twong ddi badng phang (plato), thoai
dan tr Péng Bac xubng Tay Nam, cao do trung
binh tlr 30+80 m, chia thanh 02 phan: Phan dinh
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plato va phan ria plato. Phan dinh cla plato thuéng
kha béng phéng vo&i géc dbc tr 1+6°. Ria plato
thwdrng tao thanh dudng vién ré rét, nhiéu chd co
khi bi phan chia b&i cac thung liing tré. D6 dbc cla
swon plato rat khac nhau tir thodi 5+15°, ca biét
¢6 nhirng vi tri déc trén 40°. Hinh thai dia hinh ban
binh nguyén trong khu vuc rat thuan loi cho qua
trinh phat trién laterit hoa va tao Boxit. Phan I6n
Boxit phat trién & dinh plato, déi ché Boxit chuyén
tiép sang swon thodi hon (5 - 15°) va cé noi tién
dén sat chan swon giap thung liing rong, chiéu day
I&p ph tlr 2+4 m, ranh gi&i tiép xGc gitra dat da va
quang thwong & dang chinh hop. Dat da va quang
mém (hé sb kién c6 f < 2), c6 thé xuc trwe tiép bang
céac loai may xtic ma khéng can 1am toi so bo bang
co gi¢i hodc khoan nd min [5].

O nhirng noi ¢ dia hinh cao twong (rng véi phan
dinh céc plato, quing Boxit c6 chat lwong trung binh
va khéng 6n dinh nhwng chidu day than quéng Ién
(trtr lwong chiém 87%). Nhirng noi cé dia hinh thoai
(déc dwai 5°) chat lwong quang Boxit tr trung binh
dén tét. O nhirng dia hinh thap dwdi sat chan doi
chat lwong quang bién ddi manh. Dwéi thung ling
gan cac dong va khédi nwéc mat, vé phong hoéa bao
hoa thi quéng Boxit khong phat trién.

V&i déc diém dia hinh nhw trén rat thuan loi viéc
xay dwng md hinh khai thac véi san lwgng cao,
cong trinh mé phat trién theo chiéu ngang, rat phu
hop cho viéc ap dung céac thiét bi xtc bbc co nang
suat cao va do thai vao bai thai trong, khong can st
dung phwong tién van tai.

2.2.1.2. biéu kién khi hau

Khu vwc khoang sang Tay Tan Rai co dac trwng
khi hau mang dac diém ctia vung nhiét déi gié mua,
c6 1 mua mwa va 1 mua khd. Mua kho tir thang 11
dén thang 4 (nhiét do 20,5°C va téng lwong mua
436 mm) va mua mua tlr thang 5 dén thang 10
(nhiét d6 22,10°C va téng lwong mua 2248 mm).
o
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H.4. Luu lugng mua va sé ngay mua trong thang
tai khu vuc Bao Loc - Lam Déng [5]

Lwong muwa va sd ngay muwa trong thang tai Bao
Léc — Lam Béng trén Hinh H.4 cho thay, trong mua
muwa, s6 ngay mua thworng kéo dai, dat da bi thAm
da, gay hién twong sinh lay cho cac tuyén dudng
van tai. Theo kinh nghiém khai thac thuc té cua
mot sé md: Trong thdi gian mwa cong tac khai thac
phai ngirng mét phan (dau va cudi mua mwa) hodc
ngrng hoan toan (git!a mua mua) do cac tuyén
dwdng van tai xay ra hién twong tron truvot. Day la
yéu t6 bt loi cho viéc tang san lvong va hiéu qua
khai thac. Do d6, md hinh khai thac hién tai cia mé
khi st dung & t6 dé van chuyén d4t da phu la khong
phu hop, bi gian doan vao mua mwa. M6 hinh khai
thac phu hop phai han ché dugc anh huéng cla
mua mwa t&i hiéu qua lam viéc cua thiét bj va sw
thiéu hut ngudn quang cho cong tac ché bién [5].

2.2.1.3. Thé nam va céu tric than quang

Céc thong sb clha via anh hwéng toi so dd,
thdng s6 cong nghé xuc bdc va xuc bbc chon loc
gbm: Chiéu day, géc dbéc. Trong cac yéu té trén,
chiéu day than quang la yéu té quyét dinh dén viéc
lwa chon so d6 xtc béc. Quang Boxit phan b trén
dién tich rong, thé ndm ngang — dbc thoai, than
quéng c6 chiéu day trung binh tir 3,5+8,7 m (hinh
5). V&i diéu kién nhu trén rét thuan loi cho viéc xay
dwng mé hinh khai thac thai dat da truc tiép vao
bai thai trong, gan lién khai thac véi hoan thd moéi
trwong [5].
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H.5. Mt cat dia chat tuyén 51 khu Ty mo Boxit Tan Rai
2.2.1.4. Tinh chét co ly dat da va quéng

Tinh chét co ly d4t da va quéng quyét dinh dén
dod céac thdong sb hé théng khai thac (HTKT), chat
lwong quang dau vao cla nha may tuyén.

Theo cac két qua tham do dia chat: Dia tAng cac
mé quang Boxit gém céac I&p dat da sau (hinh 3):
I&p dat phu (chiéu day trung binh 0,5m), |&p laterit
(chiéu day tr 3 m dén trén 3,5 m), I&p Boxit-laterit
(0 m dén 7+8 m), 16p liloma (thay dbi tir 1,5-2,0m),
I&p bazan phong héa, 16'p bazan géc.

CONG NGHIEP M0, s6 5 - 2022 [IEl
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DPéi twong xuc bdc tai mé gdm: Iép pha, 16p
Laterit — Boxit va l&p Boxit — Laterit. Trong cac Iop
trén chi c6 16p Laterit — Boxit cé chira quing két
tadng c6 dd clrng I&n va phan bb dan xen gitra 16p
quang Boxit.

Bla ting Dic dém
_{:,ﬂ;': Lap aat phi 1an quang Baustit
+ * % Lop laterit - Bausit
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H.6. Phan bé caclop dat da trong dia tang mé Boxit Tan Rai

Tinh chét co ly cac |&6p dat da khdng ddng nhét,
lwc dinh két nhd, dat da thudc loai mém. Khi bi
thdm nwéc dat da bi giam yéu, lam giam goc déc
swon tAng va chiéu cao xuc chon loc, dan dén ti
1& ton that va lam nghéo quéang téng va dd én dinh
clia chat lwong quéng gidm.

2.2.2. Anh hwéng cua cédc yéu té ky thuat

2.2.2.1. San lwgng mo

San lwong mé quyét dinh dén Iwa chon quy
mo cong suét va sb lwong té hop dong bd thiét bi
(DBTB) khai thac, théng s& HTKT, hwéng mé mé va
trinh tw khai thac, so' d6 cong nghé khai thac, mirc
dd 6n dinh chat lwong quang nguyén khai. Ngoai
ra, dbi véi cac md quang Boxit, vao mia mwa san
lwong khai thac bi han ché do &nh huéng clia muwa
bao. Néu tang san lwong khai thac, déng nghia voi
viéc phai tang khéi lwgng quang dw trlr vao mua
khd. Toan bd khdi lwong nay sé phai xtic bbc van
chuyén lai tir kho du trir t&i xwdng tuyén, kéo theo
s gia tang chi phi xtic béc — van chuyén Ian 2.

Nhw vay, san lwong mé 1a yéu tb anh hudng truc
tiép dén mé hinh khai thac, viéc lwa chon mé hinh
khai thac phu hop phai dam bao san lwgng 6n dinh
va han ché du tri¥ khoang san trong mua mua.

2.2.2.2. Thiét bj khai thac

Trong mé hinh khai thac, thiét bi khai thac la
mot trong nhirng yéu td anh hudéng truc tiép toi

([l CONG NGHIEP MO, SO 5 - 2022

hiéu qua khai thac. Déi v&i cac mé quang Boxit sé
ap dung HTKT khéng xudng sau, cong trinh md
cht yéu phat trién theo chiéu ngang. Vi vay, yéu
cau thiét bi tham gia khai thac phai cé cong suét
phu hop dé khai thac 6n dinh chat lwgng quang va
hoan thé méi trudng.

Viéc &n dinh ham lwong (HL) TPCI dwoc thuc
hién chi yéu qua khau xtc béc. V&i méi khu vgc
quéng c¢é chat lwong khac nhau, can Iwa chon cac
loai may xdc cé dung tich gau twong thich dé trung
hoa quang tai gwong khai thac, ddm bdo quang
nguyén khai cé HL TPCI dam bao yéu cau dau vao
clia nha may tuyén.

Ngoai ra, thiét bi van tai anh hwéng dén viéc 6n
dinh san lwvong quang trong mua muwa. Cac loai 6
t6 khung dong co hiéu suat lam viéc cao hon cac
loai 6 t6 khung cirng.

2.2.2.3. Céac théng sb hé théng khai thac

Céc théng sb HTKT (chiéu cao tang, chiéu cao
phan tang, géc déc swdn tang) anh hwéng téi viéc
lwa chon mé hinh khai thac, d6 én dinh chét lwong
quang, cac chi tiéu khai vé khai thac chon loc.
Chiéu cao tang khai thac ti 1é thuan véi hé sb tén
that va lam nghéo quéang, song lai i 1& nghich v&i
chi phi san xuét. Géc déc swon tng anh huéng toi
chiéu cao xuc chon loc, kha nang xuc day gau cta
may xuc.

2.2.2.4. Yéu cédu quang nguyén khai dau vao
clia nha may tuyén

Hiéu qua cla qua trinh tuyén phu thudc réat
nhiéu vao chat lwong quang nguyén khai. B&i vi
céc thiét bj trong day chuy&n nha may tuyén cé mdi
lién hé chat ché véi nhau, sdn phdm dau ra cua
céng doan nay lai l& dau vao clia coéng doan tiép
theo. Néu nhw quang nguyén khai khéng dat chét
lwong va dd 6n dinh co thé pha vé& sw twong thich
cla cac thong sb va ché dd 1am viéc cua cac thiét
bi tuyén, dan dén lam giam hiéu qua cta qua trinh
coéng nghé, tang chi phi, tang gia thanh san pham.

2.2.3. Anh huéng cua cédc yéu té kinh té téi
céng nghé khai thac

Yéu tb kinh té bao gom: Gia nguyén, nhién liéu,
chi phi vat tw, don gia cac cong doan san Xuat,...
anh hwéng trwc tiép téi viec lwa chon mé hinh khai
thac va cac chi tieu vé ham lvong quang. Viéc tinh
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toan Iwa chon cac yéu t6 ky thuat trong cac day
chuyén céng nghé nhu: So dd céng nghé khai
thac, quy mé cac thiét bi xic béc van tai, ty 1é tén
that va lam nghéo quang, khdi lwong kho dy triv
v.v... tt ca cac yéu td can phai tinh toan, so sanh
dwa trén yéu cau kinh té - ky thuat so v&i cong
nghé khai thac dwoc Iwa chon phai dem lai hiéu
qué kinh té I&n nhat cho ca day chuyén cong nghé.

Viéc phan tich cac yéu té tw nhién - ky thuat,
kinh té &nh hudng dén chat lwgng quang khai thac
c6 y nghia quan trong. Tl d6, c6 cach nhin tong
quat, toan dién dé cé nhivng giai phap ky thuat hop
ly, nhadm nang cao hiéu qua khai thac quang Boxit.

2.3. Nghién ctru dé xuat cong nghé khai thac
phu hop véi diéu kién tw nhién-ky thuat mé cia
khoang sang Boxit Tay Tan Rai

Nhw vay, qua phan tich nhitng d&c diém tw nhién
— k¥ thuat mo Boxit Tay Tan Rai nhém tac gia nhan
thay viéc ap dung hinh thirc van tai gt da thai bang
dong bd may xic — 6 t6 la chwa dem lai hiéu qua
kinh té cao, bén canh dé hang ndm hinh thrc van
tai bang 6 t6 phat thai mot lwong I&n bui va khi thai
vao méi trwéng tir qua trinh khai thac, van chuyén,
db thai va chwa Idng ghép qué trinh hoan thd moéi
tredng v&i cac khau cong nghé khai thac. Mat khac,
vao mua muwa codng tac khai thac phai ngtrng mét
phan (dau va cudi mua mwa) hodc ngirng hoan toan
(gitta mUa mwa) do cac tuyén dwéng van tai ngam
nwéc, tron trwot.

Do d6, d& dadm bao hiéu qua khai thac va phu
hop véi diéu kién tw nhién, k§ thuat cong nghé cla
mé viéc dé xuat mo hinh khai thac méi cho mé 1a
phu hop, md hinh d& xuét dwoc xay dwng dwa trén
cac quy tac: San lwong quang nguyén khai 6n dinh;
RGt ngan cung do van tai dt da; Han ché dw triv
quang trwéc mua muwa; Nang cao hiéu qua lam
viéc cla thiét bi khai thac trong mua mua; Léng
ghép cong tac hoan thé méi trwéng véi qua trinh
khai thac.

2.3.1. Dé xuat mé hinh khai thdc pha hop

Vi dac diém than quéng phia dinh plato phan
bd nam ngang — dbc thoai rat thuan loi cho viéc ap
dung md hinh béc xtc dat pha khéng van tai thay
thé mé hinh khai thac c6 van tai hién ¢, nham giadm
thiéu cung do van tai dat da thai tv gwong tang khai

thac téi cac bai thai, tr d6 gidam lwong bui, khi thai
phat sinh, gidm khdi lwong va chi phi van tai. ¢
cac khoang sang khai thac via nam ngang, dat da
mém, may xic gau treo dwoc st dung rong rai dé
xuc béc dat da va truc tiép vao bai thai trong.

May xuc gau treo (MXGT) cé nhirtng wu diém
vuwot tréi nhw sau: khong bi anh hwéng Ion khi thdi
tiét bat loi, lam viéc hiéu qua khi khoang cach van
tdi nhd (dwdi 200 m), st dung hiéu qué dé thuc
hién cbng tac hoan thd trén ma 16 thién, xac hiéu
qua khi dat @@ mém, thuweng dwoc st dung dé xuc
bbc d4t da trén cac mé than cé via ndam ngang hoac
cac md phét phat, mé Boxit va nang suét rat cao
do may xuc lam viéc lién tuc. MXGT dwoc bd tri
lam viéc v&i gwong bén hong, doc tang, xdc va
db truc tiép dat da pha vao bai thai trong dé hoan
thd khoéng gian ky thuat khai thac (KTKT). D4t da
phl dwoc db thanh “lubng thai” dang tam giac ké
tiép nhau, sau dé sir dung may gat cat phan ngon
cac dé san phang bai thai tao dién cong trinh phuc
hdi méi trwerng (CTPHMT). Khi MXGT tién gwong
mot khodng cach bang chiéu dai block xuc hodc
dam bao khoang céch an toan gira cac thiét bi
khai thac, sé& dwa may xuc thly lwc gau nguoc
(MXTLGN) vao khai thac quang Boxit, d& vao 6 o
va ch® vé nha may tuyén hoac c6 thé st dung truc
tiép MXGT xtc quang lén 6 t6. MXGT c6 thé siv
dung 4 so d& may dirng nhw: May ding ngay trén
vach via, xtic dat da & tang trén (a); may ding &
tang trung gian dé xuc dat da & tang dudi va & ting
trén (b); may dirng & tang trén, xic dat da & tang
dwéi (c); may dirng & bai thai tam thoi (sat tang
quang) dé xuc dat da & trén vach via va db vé phia
sau (d). Do d6, viéc bd tri may lam viéc rat co dong
cho moi diéu kién dia hinh md. V&i mo hinh khai
thac nay, cung do van tai dat da tlr gwong tang vao
bai thai hoan toan nam trong phai vi ban kinh d&
tai cia MXGT (khoang 90+100 m), nh& do da lam
gidm dang ké& cung do6 van tai so véi HTKT hién co
(trung binh 300+500 m). Bé&n canh d6, c6 thé thuc
hién ddng thoi, lién tuc céng tac khai thac, dd thai
va cai tao phuc hdi méi trwdng trong cung block
khai thac (Hinh H.7) [1, 2]
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H.7. S¢ dd HTKT khong van tai, sit dung MXGT bdc va thai da
truc tiép dat da phi vao bai thai trong
1—mdy xiic gdu treo; 2 — MXTLGN; 3 — 6 td; 4 — mdy gat

MXGT duwgc bd tri lam viéc véi guwong bén
héng, doc tang, xtc va db truc tiép dat da pha vao
bai thai trong dé hoan thé khéng gian k¥ thuat khai
thac (KTKT). B4t da pha dwoc db thanh “ludng thai”
dang tam giac ké tiép nhau, sau dé str dung may
gat cat phan ngon cac dé san phang bai thai tao
dién cdng trinh phuc hdi méi trwéng (CTPHMT).
Khi MXGT tién gwong moét khodng cach bang chiéu
dai block xtc hoac dam bao khoang cach an toan
gitra céc thiét bj khai thac, s& dwa may xuc thay lwc
gau nguwoc (MXTLGN) vao khai thac quing Boxit,
dd vao 6 t6 va ché vé nha may tuyén hodc co thé
st dung trwc tiép MXGT xuc quang lén 6 t6. MXGT
c6 thé sir dung 4 so dd may dirng nhu: May ding
ngay trén vach via, xtc dat da & tang trén (a); may
dirng & tang trung gian dé xuc dat da & tang duoi
va & tang trén (b); may dirng & tang trén, xuc dat
da & tAng duéi (c); may ding & bai thai tam thoi
(sat tAng quang) dé xdc dat da & trén vach via va
dd vé phia sau (d). Do d6, viéc bd tri may lam viéc
rat co ddng cho moi diéu kién dia hinh mé. V&i mo
hinh khai thac nay, cung d6 van tai dat da tir guwong
tang vao bai thai hoan toan nam trong phai vi ban
kinh d& tai cia MXGT (khodng 90+100 m), nh& dé
da lam giam dang ké cung do van tai so v&i HTKT
hién co (trung binh 300+500 m). Bén canh do, cé
thé thuc hién ddng thoi, lién tuc cong tac khai thac,
db thai va cai tao phuc hdi maéi triéng trong cling
block khai thac (Hinh H.7) [1, 2]

(Pl CONG NGHIEP MO, SO 5 - 2022

Viéc lwa chon cac théng sé lam viéc cia MXGT
phai tinh toan dwa trén thiét bi xic béc khoang
san c6 ich s&n c6 clia md cling nhw chiéu cao bai
thai trong phai dam bao chiva hét dt da phu duoc
MXGT béc. Cac MXGT dworc lwa chon phai twong
thich v&i cac MXTLGN khai thac quang vé maét
nang suét thiét bi va cé ban kinh d& tai ddm bao
thai hét khéi lwong dat da pha vao bai thai trong an
toan - hiéu qua.

Trong so d dirng may (a), chiéu cao cla tang
dét boc theo kha nang dung nap cla bai thai (Hinh
H.8), dwoc xac dinh theo biéu thire (1):

h, = Kir(Rd- 0,5C, - a-h ctgr-0,25A)g , m (1)

Trong do: a- khodng cach tlr mép ngoai cta xich
may xuc t&i mép trong cla lang tru trwvot 16, m; hg-
chiéu cao tang quang (chiéu day via), m; e- khoang
cach tr mép déng da thai dén chan tdng quang,
m; a - géc nghiéng swon tang quang, do; B- goc
nghiéng swon dbc dbng da thai, do.

AT Rd AT
\
TL / éfé?
b 77,7
Bach o

H.8 - So dd cdng nghé clia MXGT khi chét dat da vao bai thai trong

So dd (b) cho phép tdng dwoc chidu cao tang
boc dat. Chiéu cao phan tang trén h,=(0,5+0,7)H.,.
Chiéu cao toan bd co thé clia tang dét boc (h, = h,
+h,) duoc tinh theo biéu thirc (2):

b= R,—0,5C, —2a—-hcigoa—e—0,254+ hcigp
o K ctgff+ctgp ’

Trong dé: p- géc ndi ma sat cla dat da trong
tang, do.

Trong so dd (c) loai bd dwoc nhugc diém cla 2
so db trén do may xtc khdng phai xdc & tang trén,
tuy nhién lam giam ban kinh d& hiru ich cia may
xUc do may ding cach xa bai thai hon, tlr d6 dan
dén phai han ché chiéu rong lubng xdc va chiéu
cao c6 thé cla tang dat boc dwoc tinh theo biéu
thirc (3):

h o= R, —0,5C, —2a—hciga—e—0,254
¢ K ctgf+ctgp

m (2)

, m

)
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Chiéu day tdng dat phua trong so dd nay khong
dwoc Ién hon chiéu sau xuc ctia may (hd < Hx).
Trong cac so db trén, dwong van tai quang dat &
tru via (trong cac pham vi cé bé rong e) hoac trén
vach via. Néu dét trén vach via thi phai tang thém
chiéu réng mat tAng (& vach via) mot gia tri bt d& bd
tri dwdng van tai.

Khi ban kinh d& hang ctia may xuc khéng du dé
chéat dat da vao tuyén thai, hodc chiéu cao déng da
thai tam sat thng quang dé xuc dat da trén vach via
va db vao dbéng da thai & phia sau. Pbng da thai
tam do mot MXGT khac di sau, xtc db vao bai thai
c6 dinh.

Dung tich gau ctia MXGT dworc lwa chon can ctv
vao cu truc dia chat than quéng va quy md cong
suét MXTLGN.

m? (4)

E = K&E ’
MXGT h TLGN

Trong do: E,,, ., — dung tich gau ctia MXGT, m?;
E, oy —dung tl'f:h gau ctia MX TLGN, m3; H - ch‘iéu
day cua I&p dat da phd, m; h — chiéu cao cla tang
khai thac quang, m; K — hé sb anh hwéng cla so

dd céng nghé khai thac.
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Dung tich gau ciia médy xiuc TLGN, m?
Hp=20m: h=40m
-B=Hp=30m: h=40m
—te—Fp=d0m h=40m

H.9. Méi quan hé giita dung tich gau ctia MXGT va MXTLGN

3- KET QUA VA THAO LUAN

Mot hé cong nghé méi dwoc ap dung phai dam
bdo mang lai hiéu qua kinh té cho mé, ta c6 thé
danh gia so bd hiéu qua théng qua vi du sau: Gia
st mot md cé san lwong dat boc 500.000 m3/nam,
dung trong dat da 1,9 T/m?. Khi &p dung md hinh
khai thac co van tai véi cung dd van tai trung binh
0,4 km thi khéi lweng van tai 1a 380.000 Tkm, trong
khi d6 néu ap dung mé hinh khéng van tai, st dung

MXGT c6 ban kinh d& tai 100 m thi khéi lwong van
tai khi do chi con 95.000 T.km. V&i khéi lwong van
tai giam bang 30% so v&i ban diu, sé tiét kiém
nguyén nhién liéu va giam thiéu lwong bui, khi thai
phat sinh tlr qua trinh khai thac, d6 thai.

4- KET LUAN

> Cac mé quang Boxit Lam Bbdng co6 thé nam
ngang, déc thodi v&i géc cdm than quang trung
binh tir 0+6°, phan b trén dién tich réng, chiéu day
|&'p phi tr 2+4 m, ranh gii tiép xuc gitra dat da va
quang thwdng & dang chinh hop. DAt da va quang
mém (hé sb kién co f < 2), cd thé xuc tryc tiép bang
céac loai may xic ma khéng can lam toi so bd. V&i
dac diém trén, cac md Boxit Lam Ddng rat thuan loi
cho viéc ap dung mé hinh khai thac khong van tai.

» M6 hinh khai thac dang ap dung tai cac moé
Boxit Lam Déng va DBak Noéng: Khai thac bang 6
t6 két hop véi may xudc chia khai trwéng thanh cac
khoanh khai thac. V&i mé hinh khai thac nay, cung
dd van tai hang ndm I6n, 1am tang chi phi san xuét.
Céng tac hoan thd va béc dat da st dung t6 hop 6
t6 - may xuc trong tirng khodng véi cung dé ngan
chwa phat huy hét hiéu qua té hop.

> Céac yéu tb tw nhién - ky thuat, kinh t& anh
hwédng dén cong nghé khai thac bao gom: Pac
diém dia hinh, diéu kién khi hau, dac diém than
quang, san lwong, thiét bi, théng sd HTKT, kinh té,
td chirc,... Viéc phan tich cac yéu tb anh huwéng
dén chat lwong quang khai thac c6 y nghia quan
trong. Tt do, c6 cach nhin tdng quat, toan dién dé
c6 nhirng giai phap ky thuat hop ly, nham nang cao
hiéu qua khai thac quang Boxit.

> Trén co s& phan tich dac diém dia chét, cac
yéu t6 anh huwéng, kinh nghiém khai thac trong va
ngoai nwdc, md hinh khai thac phu hop cho cac mé
quang Boxit Lam Déng la: Mé hinh khai thac khéng
van tai, s dung may xuc MXGT dé xuc va thai dat
da phu trwe tiép vao bai thai trong. V&i md hinh khai
thac nay, cung dé, khéi lwong van tai hang nam
gidm, gép phan gidm gia thanh khai thac va cai tao
phuc héi méi tredng. Bén canh do, khi ap dung mé
hinh nay, quang dwogc khai thac chon loc dé tang
thu hoi tai nguyén, két hop véi cac gidi phap trung
hoa chét lwgng, 6n dinh khdi lwong quéng trong
mua mua.

> Hiéu qua kinh t& ctia mé hinh khai thac giam
tir 30+35% so v&i mé hinh mé dang ap dungd
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PROPOSED SUITABLE MINING TECHNOLOGY TO NATURAL CONDITIONS

OF TAY TAN RAI BAUXITE DEPOSIT IN LAM DONG
Tran Dinh Bao, Nguyen Dang Hoa, Pham Van Viet, Nguyen Anh Tuan, Vu Dinh Trong

ABSTRACT

The bauxite deposit at Tay Tan Rai— Lam Dong has a horizontal and gentle slope of 0+6° and distributes
over a large area. Its overburden layer is 2+4 m in-depth and the permutation between waste and ore can
be seen very clearly. The deposit can be extracted directly by excavators without the need for preliminary
fragmentation because the waste and ore are quite soft (f<2). At present, the mining field is separated
into mining cuts and uses a fleet of excavators and trucks to exploit the deposit. This mining model
increases haulage distance and mining costs. The rehabilitation and waste excavation based on the fleet
of excavators and trucks on short haulage distances have been not efficient. Hence, the development of
a more suitable mining model is necessary. This paper based on the factors of geological characteristics,
mining conditions and other experiences, proposed a new mining non-haulage model which uses draglines
fo extract and remove waste rock directly into the in-pit dump to reduce the haulage distance and haulage
volume, and mining costs.

Keywords: model, bauxite, non-haulage
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