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ERSD,._-"r' HQt NGH!TOAN AU6C KHOA HOC TRA OAT
JiX,l*1,il[,1]""., vA TAr NGUvEN vor pxAr rRrEx eEN vONc (ERSD 2018)

sr.!rirrt{&31* olltrLofl\nINI

lo, trinh t.u dio lo vi phuong phrip kh6u quang; vi do d6, pnai auo. c thi6t kd frsrp fy, dim bio tinh hiQu qul
kinh t6-ki thurit cho m6i di6rn mo. Cdc Hrff rip dung o Vi4t Nurn dang bi giOi trin chu ydu toi mOi sti'nO
thting truydn thting voi t6n th6t tai nguydn ldn. CrithQ th6ng niy phli Auqc nghi6n 

"ou 
aann giri hign

trang vi khi ning ning cao hi6u qui 6p dgng. N6i dung.bii biio trinh biy tring quan HTKT qunng him lo
tr€n th€ gidi vi.tftinh gid hign tr4ng iip dqng c6c hd th6ng o Vigt Narn. Duatr€n k6t qui aanh gia tOng
quan. bii brio <16 xudt m6t s6 dlntr huong nghidn cuu trgng y6u nhirn ning cao hi6u qui thi6t k6 vn sri

n cuu

l. Dit v6n di
Theo Chien luoc kho6ng sAn d6n ndrn 2020, tirn nhin d6n niln 2030 cua Thi tu<mg Chinh phn (Thu

tuons Chinh phu. 201l). quan tli€rn chi<Iao. dinh huong phrit tri6n. r,i chfph sdch OOi vciivi6c khai thric
cdc loai quins co ndu:

Khodns san li tdi nguy€n khong trii tao. cdn phai <Iuoc quan li. b_ao vQ. khai th:ic. su dqng hqp li.
tiet kient. co hieu qua nhdrn illp ung y€u ciu phdt tri6n bAn vung kinh t6-xi lrei, an ninh quoc phdng va
rnoi trutmg:

' Khai th:ic phii gin voi ch6 Uidn. tao sin phirn co -qid tri kinh ti cao: dcn ndm 2020 chdm dut c;ic
co so clrc bicn kho:ing san manh mrin, cong nghQ lac hiu. hiiu qua kinh ti th:ip. giy o nhiinr nroi truongl

,' Khuycn khich chuy.irt giao cCrng nghc ti6n tiin, than thicn vti'i rn6i truorrg trong khai thric, chi
bi€n kholng siin: ting cuong ndrrg luc. <1<li nroi thi6t bi va cong nghe.

Theo Quy chuan Viet Nanr re att toiin trong khai thric quing hirn lo (Bo Cong Thucrng,20 l7). "lli
Thong Khai Thric" ld h€ th6ng duong lo trong gici'i han khu khai thric. li6n quau rnit thiet vd'i nhau v6
kh6ng gian, thtri gian vi Irruc diclr su dung. Cu th€ hcvn. lre th6ng khai thdc (HTKT) qulng bao gonr c:ich
bo tri cric dugls lo, trinh tu <ldo Io vii phuong plrip khau.quing tD6 Manh Phong.200l). M6t HTKT n6u
<luoc thi6t ke hop lf s€ cci vai trd quan trong va tien quy€t toi vi6c darn bao tinh hi€u qua kinh td-ki thuat'
cho rnoi di€rn nrd. Cong tric lua chon vi dp dqng cric HTKT quinu hirn lo o Vi€t Nam. do <tiiu kien tlia
clriit-nto thiin quing plluc tqrp ciug nhu han clr6 trong r,'i6c tidp cin cdc plruong phrip ti€n ti€n tr€n tli€
-qioi. chua duoc tlruc hi6n vu toi uu hoa nrQt ciich khoa hgc. Chfnh vi thI. vi€c ilinli gin t6ng quan ciic
HTKT trdn th€ gioi vi rv Vi€t Nam Li. cin tlritt. cung cAp nrot n6n tring hi6u bi6t virng cliic ctro iric nghi€n
cuu chuy6n sdu phuc vu ddp ung chidn luoc phrit tridn kho:ing san nuoc nha.

2. T6ng quan hQ th6ng khai th{c quing him ld
Cdc IJTKT dugc phdn loai boi ciic-nhri khoa hgc Li0n X6 c[ (D5 M4nh Phong. 2001) thinh ba nh6nr

chfnh dga tr6n phuong phrip tli,iu khi6n rip luc khoing kh6ng gian dn khai thric. b6 li nh6m HTKT voi
ch6ng git tu nhicn khoring kh6ng gian dn khai th6c, nhonr HTKT voi ch6ng git nhin tao khodng kh6ng
gian dd khai thric: vi nh6m HTKT voi phrl hoa ddt dd. Tumg tg. cdc nhi khoa hqc phucmg tdy (Brady anJ
Brown, 2004; Hamrin, 2001) phin loai cric HTKT thco so tl6 tr€n Hinh I . M6 hi;h li tlruydt cua nirjt s6
HTKT qu4ng hinr lo tli6n hinh duo. c minh hoa tr€n cdc Hinh 2(a-{).

' Tic gid liin h(
Enrail: t.d.le @lhunrg.cdu.vn

T6ng quan HQ th6ng Khai thric Qu4ng HArn lo trcn Thii gi6i vd D6nh
gi6 HiQn trang Ap dpng o Viet Nam

Le Tiain D[ng''',Dio Vin Chir
tTnrtntg Dai hpc Mo - Dia chiit

TOM TAT

Khai thiic qu[ng bing phuong phrip him lo xudt hi6n 6.ViQt Nam vcri quy rn6 c6ng nghigp ttr nhirng
ndm lg5o tgi m9il,l6c rinn I!;-Cf; Bing vn t6i thoi tli6m irientai tuan d6ng gop io rZri ra" tu pr,ainam 1950 tar mo l'htec'l'Inh-Iuc Cao BIng va t6i thoi di€m hi6n-tai lu6n d6ng g6p to l<hr vio sg phiit
tri6n kinh tti-xa hQi qutic gia. Hd th6ng khai th6c (HTKT) qu{ng him.lo bao gO'm""acn b5 tri cdc Auorg

dung HTKT qu4ng cho cdc m6 him lo nuoc nna.
Ti kh6a: Qu4ng Him lo; HQ t
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henching 0l thi,k(r lan\

tlinh 2(a). HQ th6ng khai thdc Bu6ng'tt1 (Room-

and-Pillar) (Humrin' 200 I )

Itinh 2(c) ItQ th6ng khai thic lru tludttg

(shrink stoPing) (Ilamrin' 2001)
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Lfinh 2(b) HA thing khai thac chin 16 (c'ut-

and-filt stoPing) (Hamrin' 2001)
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tlinh 2(rl) IIe rhing khai tttidc phi hoa khtii (btock

cat'ing) (l lamrin' 200 I )

C6c HTKT rip dsng tai rn6t sii m6 qu{ng hirn ld lon nhlit tr6n th6 gi6i.<lWc t6ne,,llSp trong Bing I

(Vergne, 2008). Theo d;:'#H;g pr,i'r,b"irlAi qu{ng la qyg-c-lp d9ng.ph6 bi6n nhit trong khi cric h6

th6,g phd n6 phin ,ar;;;il6r,;il "irg 
a"n" ap'a[ng. HTK1phri n6 phdn ting cfing dang duo.c 6p

dung rgng rdi d Australia, vi du-cric mO Capii.o* ioip.r. Erneit Henry vir Mugana (Deparlment of

Natural Resources and Mines, 201 6)'
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p; 1 Dinh qiri HTKT sd dtim mo diin hinh Tong co4gl! X!9!J1E;!!!

HQ th6ng
khai th{c

TEn m6 tlu tli6m Nhuoc ili6m

Bu6ng luu
quang

Chi kErn Lang Hit.
(Ngoii ra: Ctc
Duirns. Vi KEm)

Phu hqp voi th6n quing
d6c tltnrg, chi6u diry rnong

diin trung binh-

f6n ttrdt qu4ng do phni dG lai tru bio
v0 ld van tAi, th6ng gi6, thuqng c4nh

kh6i.

Bueing{ru K€m chi Chq Di6n
(Ngoii ra: thi6c g5c

Su6i BIc)

Phi hqp v6i thdn qu4ng c6

chi6u diy lon. g6c d6c

thoai

V,"." Ua;.*"c HTKT cdn nhidu bit
cip do c6ng trlc th5m do tlinh gi6 cric

kh5i quing chua chinh xric. Cdc

th6ng s6 cua hQ-th6rrg chua tlugc tinh

torln pht lrqp, din d€n !O!l!3!lon.-
Chia lop k€t
hqp voi
chdn ld

Vdng Minh Luong Phu hqp voi cdc thin
qu4ng d6c dtmg. chieu ddY

tu mong d6n trung binh, c6

giri tri kinh t6 cao

C,l" tt-trg s6 chidu dii vir chi6u cao

c0a buiing ngin. din toi.chi p.hi tlio
lo chuin ti ong. G6c d6c buiing khai

th6c theo lop ngang lir 0o n€n thoi
qian vAn tai trong mQt chu ki lcm.

I HTKTi cdc mo qu4ns hAm b bn nhiit tret! thi

C6ng ty l\t6 \'!tri Kho6ng
sin

C6ng suit
tAn/nsiv

HQ th6ng khai thic

LKAB Kiruna Thpy Di6n Set 52.000 70%ph| hoa phin t6ng

22o/ol<hdu phin tang

MIM Holdings Mourrt Isa Uc KEm 31.000 ft.tdu pnan ting

JM Asbestos Jeffrey Canada Amiang 20.000 Phri h6a kh6i

BHP San Manuel MV Dong 68.000 Phri hoa khoi

Codelco El Teniente Chile Ddng 100.000 Phd hoa khoi

Lepanto Far Southest Philippines \/ine 17.000 Phri n6 barg lp khou,, dei
LOng fy@amtron-qph4m vibii brio g"g" gidi.lii

TKV

Lacmoqu4llgll4lllruv vrvtllorrruvxeqv"?'i..'-_-'--- 
^--: ?, ..:, , -r-: .r-:i

rc,oang san'- riV. crlc mo nirv phdn !6Cl di€n rqng' :'lu yfy ll"iy:-tT:^i":,:l'::f i::'^'#:*""1Kltoang san - I tr.v. Lac IIlu lray l'ldu uu LrLrr urYrr rY'rsr vrrs r:: -::*' -"-- r-i o,

;;;; A; r,o fuang aJ" ,a- o 
"a" "ung 

siu. xa, d'..".|Th. gqi ir'-:1". jYTi .u-ui.ounl"^:u-lJu*:1n.,"*
;","; &"r;; a;,#.;l sl.'6a. uiri ,ii ryol .so 

m9 ale. !,:l 1"..* 
trrinh giri,vi ,t',9_nl:l tr6. Bing 2.

g" Ph""rrg phrip h;a chgn hQ thdng khai th6c

V6 rn[t ki thuat, viqc su dpng rnQt phuong phrip hirn ld d6 khai thric. qu[ng co bin dugc quydt ttinh boi

r15c tinh thin oudns (kich thu<ic v?r hinh aang. ag sau vd g6c.d5c' hirn lugng tlu l<vn so vtri chi.phi) vi d4c

;il in, ;;*';;?;;aa *ung quanh. osa tr6n cric tlong s6 co bin niy. mQt.lo4t,ph."Yi,ih1.p tlinh.tinh

,i'uri, ,"rr"g r- ,.n ru" .1,q,; Hrg hgp li cho mqt.thiir gyir.s.$ <Iugc phrit triin trin the gioi. Mot so

phuong pfraryfrO biain nhit sE dugc gitri thi€u trong khuon kho bai brio niy'

3.1 Boshkov and ll'right

Boshkov and Wright ( 1973) <16 xudt n16t trong s6 nhtng phu<rngphrlp ttiu ti6n pl'ty," 
'y. 

cho vi€c drinh

giri h;a chgn I{TKT qua,rg fri,n it. nf ,,rong_ phriplrny su durtg cric 16 ta chung cua chi€u driy' g6c d6c' d0

;a; f,j,rg cua tSan qrarg ve, <ld xung quanh <I€ x;ic iinh cec ry11 rnii tltuc t6 truoc do dd dugc ip dung

;;;;;:;i6"'il;.,|;|';,;;; ,;;g iu. pr,u*g prii.p nny co th6 <li ruit d6n bon HrKr khdc ,hau cci

i|,e i, ;u,rg cho cirng nrQt diiu ki€n ttran quirng. Chi tiet xenl trorg Bang 3.

3.2 Hartman

Hartlran (lgtt7) <ld xuit mQt quy trinh (phucmg phhp) lua chon HTKT dqa tr6n hinh kh6ithin quitttg

,e ;i6; ki;r'xung quanh than qu4ng (F.lirh 31. Qu*y trinir nay uong. tg voi phuong p6rip cua Boshkov and

Wri-sht ( 1973 ) nf,ung l,uong iiIa.'Ale, kiqn rni cu t1,6 ttoir. Luu y ring sg phdn lo4i cua Hartrnan li cho

ci khai tlrdc hdm lo vi ki thicn. tlran vd quing'

3.3 Morrison

Phuong phrlp cua Monison (1976) plrrin chia cric HTKT thirnh 3 nh6nr: A- trg bio vq cung (Rigid

pilar Supporl); B- rJlil;a rnat co'di6u khi6n & lo chs dii (Controllc<l Subsidcncc & Scqucrrtial

Longwatl); C- phd hoa (Caving), xem Hjnh 4. Kich thuoc thin quang (chi6u rQng). phuong th(rc thfrc

;;#g ;;, ,; ,u ,i.t, tu nang lulrg bi6n d4ng duo. c su dqng li cdc ii6u chuin d6 xric dinh HTKT hqp li'
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3. Boshkov and 141

Dang thin qulns G6c d6c D6 ki6n c6 qulns E6 ki6n c6 dd HTKT Dh6 bi6n
Phin ldp mong Nim ngang Ki6n c6 Ki6n c6 Kh6ng phri hoa & uu thuong;

Bu6ng-tru; Ld chq ddi.
Ydu holc ki6n c6 Y6u Ld chq dii.

Phnn lop ddy N[m ngang Ki6n c6 Ki6n c6 Kh6ng pld hoa & t],l thuong;
Bu6ns-tru: Lqn neans.

Y6u hodc ki6n c6 YEu Lop ngang; Plrd n6 ph6n tine
Y6u hoac ki6n c6 Ki€n co Hon hqp lo thi€n-hdm ld.

Mach qudne m6ne Ndrn nganq Kh6ns xilc dinh I(hons xdc dinh Nhu "nhdn loo m6ne"
D6c drmg Ki6n c6 Ki6n c6 Khong phrl hoa; Buong

luu quins: Chen ld.
Ydu Chdn ld; Chone khung.eo

Y6u Kien co Kh6ns phrl hda:
Ch6ne khune g6.

Y6u I-orp barrq Ch5ne khure e5.
Mach quang diy Nim ncans Kh6ns xdc dinh Khonc xric dinh Nhu "ohdn loo ddv/khoi"

D6c drmg Ki6n c6 Ki6n c6 Kh6ng phd h6a; H6n hqp
lo thidn-him lo; Bu6ng luu
oudns: Ch6ns khuns e6.

Y6u Chdn lo; Chia.lorp nglng;
Ph6 n6 phdn tingl ch6ng
khune e6.

Y€u Ki6n c6 Kh6ng phri hin: Chia. l<rp

ngarg; Phd n6 phan ting; Phi
hoa khoi: Ch6ne khune c6.

Y€u Chia lop ngang: Phd no

nhfur t6ne; Ch6ne khune q6

Kh6i Kh6ne xdc dinh Kien co Ki€n co H6n hop lo thien-him lo
Bu6ng. luu qu{ng: Phd n6
phdn tdns: Chdn ld.

Ydu Ydu hodc ki6n c6 Chia lop ngang: Phi n6
phdn tdng; Phri hoa khoil
Ch6ne khune g5.

id
ial

:'

r_ I -'1:'r 'l j"-: L:ir

t^,-.'.,,..
; i.-r -* _:1:.r..::..:::::.,-1j...

tl , ."'; I , Lr:..:.,-r,,?

i r . 'r.*'- r,.=.,,,. 
-..:.:.:i.:..:.::.-.rt.l'.i.i .t:;!jiij.:,..t- \.1. ,,.t_;:., il.. :..,.

Ilinh 3. Phuory phrip Ilartnrun
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tlinh 5. Phuong PhiP Laubscher

Ifinh 4. Phtrong PhdP Morrison

3.4 Laubscher

Laubscher (1981) gioi thieu rnqt bi6u 99,g:pp 
lva chqn ho.p li cric HTKT qu[ng voi s6 luqng lon'

HTKT dusc so srlnh d itay li gita phri hoa tlrOi ii kil;;;6t*:;i su dsng khi ning t'u phe h6a/sap tl6 li

ti6u chui, so senh. Ce"';i;-.6 ttuqc dnng d6 xric ilinh xern 
"O 

atng 
^O;HTKT 

plr6 h6a hay kh6ng chit

v6u li6n ouan dC, cdc dac ti,h cua nut n6: ,",i;'l!. ;i;i si chit tuq'[ aa (RQD)' khoi,g crich' dQ nhrim'

i6p ntr.t vi didu ki€n thuy vdn (Hinh 5)'

a. nang cao hieu.qui sfr dqng hQ 
1n51S $ra.i 

thic ViQt Nam

Crn cir vio chi6n lusc khorlng sin dd ndu d;ffi; aiu uai Pi:'T61*,Cdng 
ty Khoring sin - TKV di vi

dang huolg toi viQc *av arrng cic nro khai thril qu[ng hirn lo tuong tloi hi6n-dai' thu hiii khodng sirr c6

icrr o ,ruc dQ cao ,rra,.]#ili;u, I'"tui* ffi il;G. trng ning.si6t lao ttQng' trng nruc dQ an toirr ,i
cii tlriQn didu ki6n ta,r.r i,ie" .',o nguoi lao {!rs rw il,ie,',]n',u."1icu ndy kh6ng <tE thuc hiln khi rnd c6c

qu6ng d ViQt Nanr .6 ,,;;;-,, ;J"ii.'en1, ,* ru ,i.,ie|jitr.,-ct''ii'u aav' c.triiu aei theo phuong. va theo huong

d6c bien dong. him lugrrg qu[ng va trir luong nro khong lon. Thuc tti \o'i diiu kien dia clrit rno kh<i khln'

cdc ki su kh6,g c6 nhiAu lua chs,, tro,g ,ie""iil6,'i.:'ireiir6"g iJ,"r tlriic cing rilru co gioi hoa d6ng b0

cdc c6ng t6c,ro. ca, ctr uao,,rd" d6nh-giri t6n;6;r;" If*, da,g.<Iugclp durlg tien thi5 gid'i vi cr

Vi(t Na,r cfr,g .hu c6c phuong phrip 1,ra .frqtrjlil1f, nhcim t6c gin tli xuit rn6t so huorrg nghi€. cuu

cSinh ,hirn ndng cao hiQu qui su dqng cric HTKT trong cdc mo qu{rrg hiirn ld Viqt Nam nhu sau:

. Lua chon h0 tht)ns khai thic hq'p li. Klri,il;;"kr;a" nrJ'quai,g 
',i'" 

fO. tat.li su chu ytiu tt6 xudt

c6c HTKT tr€n co ,o ffiffi girrf, tffi,i",il, [i;, tlla ch6t-rni truuc khi ti6n hinh so si.h chi ti€t vE

m{t ki thu{t vi mnr, te.'6i"r, tiap .i,i |,av ra ,r*g iu 
"r.,i 'di 

cdc phuong phdp co ai6n cira Boshkov and

Wright (1973). Hunr.,o, iiSsT)'vii'Morri*" (19;;i Ca" pnirg"g^phrip niv c6 uu di6nr,li tlo' gian' dd

thUc hi4n: tuy nhi€n ,rang tinh ttinh.luqng;, "i ti 
giOi f'En toi m6i s6'luqng c'ic tharn s6 nh6t tli,h' Cric

nhuons nhrip xric dlnh nrang tinh dinh ruqng (ui'a1;-Niciolas, teez; cin ttugc nghicn criu xcm xet dp

aung A-6 nan-u 
"uo 

higu qui tga chgn HI.[T] : ! .

. Tinh todn ho,o li cdc ttroilq s6 h/'.th6ng khoi tltdl. Thyc t6 dp. dung o c6c rn6 hinr 16 viqt Nam d6

chothdycrlcthong,6l::ii,lT.Il*.y,:1I.:,,li.{:?i],T,;H',,x.,.",
;:: lr:,:T,l[,,lii,ilixt'fi"l ;]:"ffiJ;,H;l',*r ;1; ;r,it* i:i:jl::::i:::"::]*'*'

' rA ''htrr titt ruit hoo ti 'a' 'Atsus 
l;A;' Vi du trong HT-KT'bu6ng luu qu{n'g o:1" "l: Yle-t

"".,"oic6ngtriciaoroioi(toiihuqng),|inairrviQckeodii thdi gian lim rte.. NiI;;;;; *iei rc ,Iir 1"^1"i 
c6c t4r bio vQ thi sd giim <lusc thoi gian vi

tfrai i"srg c6ng tric chuin bi, lim ting ning suit lao dQng; 
:

. Co sioi hda cons tic ddo 16 chuqn bi. Oo cec a"uong ld chuin bi dio trong dri ho{c qu[rrg c6 dQ

ki€n c6 lon n€n thuong ding phuong phep khoan ,,0 *i' aE aao ld' Tuy nhi6n viqc su dyng khoan thu
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c6ng din d6n nlng sudt pt,a nO th6p vi ti€u t6n nhidu cong lao dQng..\'i6c ty.gulq miiy-khoan ty hdnh

hoai c6 nguoi tli6u khi6n cin phii duo. c nghiCn cuu rip dung ngay o -siai 
doan thiet ke HTKT.

t 
ffill'r1! ou, brio trinh bdy t6ng quan v€ c6c HTKT quflng him lo tron th6 gioi vi <l6nh giri ciic HTKT

hitn dang rip dqng o Vi6t Narn. Cirng voi d6 cric phuong ntrln tr9 trg lga chgn HTKT hqp li o giai do4n

,gi,ien .il; i;e,, ilia tli mQt mo qu4ng ctng di dugc d:inh gid. I.<tit qu.a chi ra ring tr€n th6 gioi I'i€c phin
lo4i cdc HTKT chi y6u lir dga tr6n cic phuong thuc dieu khi€n rip h,rc mo. O Vi€t rram, r,i€c.lga chgn

HTKT khi thitit k6 cdn rnang nhi6u tinh dinh tinhl cdc th6ng s6 cua HTKT chgn chua duo. c t6i uu h6a,

dnn ddn viQc t6 chuc sdn xuii ctng chua hqp li: r,ir c6ng t6c co gioi h6a lJri tliro ld con o muc d0 thip. Tu
do. nhcinr tric gia dA xudt b<in huong nghiEnitru chinh nhim nang cao hiQu qui thi6t k6 vi.sri dung HTKT
cho cdc 1ro qulng him ld Vi€t Narn: I - lpa clrgn HTKT hqp li; 2- toi uu h6a ciic th6ng s6. cua HTKT; 3-

bo tri t6 chfrc san xuit hqp li cric c6ng tdc lo chg: r'd 4- co gioi h6a c6ng tric ddo ld chudn bi.
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ABSTRACT

A Review of Ore Underground Mining Methods and

Assessment of Application in Vietnam

Le'lieu Dungr. Dao Van Chir
tllurtoi Unircrsilt, of lv'littittg und Gcolog''

Un<JergroundnriningrnethodslbroreextractiorthavebeetrindustriallyappliedittVietttanlsince 1950s

at Tinh Tuc Cao [3ang Tin rnine and to present they have greatly cclntributed to the social-econotlric

deyeloprrrent of the nation. An underground mining ntethod (HTKT) cotrsists of rtladu'ay layout. roadrvay

developrnent sequence and ore breaking method; and therelbre. it rnust lre properly designed. ensuring the

tcchnical-cconomic clficicncy lbr a rninc sitc. Thc rrrcthods bcin-q applicd in Victnarrr arc lintitcd to

scycral convcntionat ntcthods rvith high ratc of orc loss. Tltc curcnt application and irnprovability of thc

applicd nrcthods nrust bc asscsscd. This papcr prcscnts a rcviov of thc u'idcly applicd rncthods in thc

world and an assessrncnt of the mcthods' cfficicncy in Victnam. Frorn thc rcvicw, kcy rcscarch

oricntations arc rcconlntendcd to inrprovc thc dcsign and usc of orc nrining nrcthods tbr Victnarrl

undcrground mincs.
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