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TOM TAT

Khai thiac quang bang phuong phap ham 16 xuat hién & Viét Nam vdi quy md cong nghiép tir nhimg
nam 1950 tai mo Thlec Tinh Tuc Cao Bing va tGi thai diém hién tai luén dong gop to 16n vao su phat
trién kinh té-xa hoi qudc gia. Hé thong khai thac (HTKT) quing ham 1o bao gom céch bé tri cac duong
10, trinh tr dao 16 va phucmg phép khau quang; va do dé, phai dugc thiét ké hop ly, dam bao tinh hi¢u qua
kinh té-ki thuat cho mai dlcm mo. Cac HTKT dp dung & Viét Nam dang bi gidi han cha yéu téi mot sd hé
théng truyén théng vai ton that tai nguyén 16n. Cac h¢ thong nay phai dugc nghién ciru dénh gid hi¢n
trang va kha nang nang cao hiéu qua ap dung. Noi dung bai béo trinh bay tong quan HTKT quang ham 10
trén thé giGi va danh gid hi¢n trang dp dung cic hé thong & Viét Nam. Dua trén két qua danh gid tong
quan, bai bdo dé xudt mot sé dinh huo‘ng nghién ciru trong yéu nhim nang cao hiéu qua thiét ké va sur
dung HTKT quéng cho cac mo ham 16 nude nha.

Tir khéa: Quang Ham 10; Hé thong Khai thc; Téng quan; Hudng nghién cuiu

1. Dit van dé

Theo Chién lugc khoang san dén nam 2020, tim nhin dén nam 2030 cua Thu tuéng Chinh phu (Tha
tuéng Chinh phu, 2011), quan diém chi dao, dinh hudng phat trién, va chinh sich ddi véi viéc khai thic
cac loai quang ¢o néu:

. Khodng san la tai nguyén khong tai tao, can phai dugc quan li, bao v¢, khai thic, sir dung hop li,
tiét kiém, ¢6 hiéu qua nhim dap img yéu cau phét trién bén vimg kinh té-xa hoi, an ninh quéc phong va
mai trudng;

. Khai thac phai gin véi ché bién, tao san phiam c6 gia tri kinh té cao; dén nam 2020 chim dut cdc
co s& ché bién khoang san manh mun, cong nghé lac hau, hi¢u qua kinh té thap, gdy 6 nhiém moéi truong;

. Khuyén khich chuyén giao cong nghé tién tién, than thién véi méi truong trong khai thic, ché
bién khodng san; ting cudng nang luc, doi mdi thiét bi va cong nghé.

Theo Quy chuan Viét Nam vé an toan trong khai thiac quang ham 1o (B9 Cdng Thuong, 2017), "H¢
Théng Khai Thac™ 1a hé thong dudng 10 trong gidi han khu khai thic, lién quan mat thiét véi nhau vé
khong gian, thoi gian va muc dich sir dung. Cu thé hon, hé théng khai thac (HTKT) quing bao gom cach
bé tri cac duong 10, trinh ty dao 16 va phuong phép khau quang (P4 Manh Phong, 2001). Mot HTKT néu
dugc lhlet ké hop 1i s& c6 vai trd quan trong va tién quyét téi viée dam bao tinh hiéu qua kinh té-ki thuat
cho mdi diém mo. Cong tac lya chon va ap dung cac HTKT quing ham 16 & Viét Nam, do dleu kién dia
chat-mé than quang phire tap cing nhu han ché trong viéc tiép can cac phuong phdp tién tién trén thé
gidi, chua duge thuc hién va toi wu héa mét cich khoa hoc. Chinh vi thé, viéc danh gid tong quan cdc
HTKT trén thé gidi va & Viét Nam 1a can thiét, cung cip mot nén tang hiéu biét vimg chic cho cic nghién
ctru chuyén sdu phuc vu ddp tmg chién lugc phat trién khodng san nudc nha.

2. Tong quan hé thong khai thac quing him 1o

Céac HTKT dugc phan loai boi cdc nha khoa hoc Lién X6 cii (D6 Manh Phong, 2001) thanh ba nhém
chinh dya trén phuong phap diéu khién ap luc khoang khong gian da khai thac. D6 1a nhém HTKT véi
chéng giit tu nhién khoang khong gian da khai thac, nhom HTKT véi chong giir nhan tao khoang khong
gian da khai thac; va nhom HTKT véi pha hoa dat da. Tuong tu, céc nha khoa hoc phuong tay (Brady and
Brown, 2004; Hamrin, 2001) phan loai cdc HTKT theo so dd trén Hinh 1. M4 hinh li thuyét cua mét sé
HTKT quing ham 16 dién hinh duoc minh hoa trén cdc Hinh 2(a—d).
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Hinh 2(b) Hé théng khai thac chén 1o (cut-
and-fill stoping) (Hamrin, 2001)

Hinh 2(a). Hé Ihé'ng khai thac Buo:ng-tru (Room-
and-pillar) (Hamrin, 2001)

Hinh 2(c) Hé théng khai thic hru quang Hinh 2(d) Hé thong khai thic phd hoa khoi (block
(shrink stoping) (Hamrin, 2001) caving) (Hamrin, 2001)

Céc HTKT dp dung tai mdt sd mo quing him 10 1én nhét trén thé gidi dugc tong hop trong Bang 1
(Vergne, 2008). Theo do, hé thong pha hoa khéi quing la dugc ap dung phd bién nhat trong khi cac h¢
thong pha n6 phan tang va budng-tru ciing duge ap dung. HTKT phé né phén ting cling dang dugc ap
dung rong rai ¢ Australia, vi du cic mo Capricorn Copper, Emest Henry va Mugana (Department of
Natural Resources and Mines, 2016).
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Bang 1. HTKT dp dung tai cdc mo quang ham 16 Iom nhat trén thé gici (Vergne, 2008)

Coéng ty Mé Vi tri Khoing | Cong suat | Hé thong khai thic
san tin/ngay
LKAB Kiruna Thuy Dién | Sit 52,000 70% pha hoa phan tang
22% khiu phan tang
MIM Holdings | Mount Isa Uc Kém 31,000 Khau phin tang
JM Asbestos Jeffrey Canada Amiang | 20,000 Phé hoa khoi
BHP San Manuel | My Pdng 68,000 Pha hoa khdi
Codelco El Teniente | Chile Dong 100.000 Pha hoa khoi
Lepanto Far Southest | Philippines | Vang 17,000 ‘Pha nd bang 16 khoan dai
Céc mo quing ham 10 & Viét Nam trong pham vi bai bao duoc gidi han tdi cac mo thude Tong Cong ty

Khoéng san — TKV. Cac mo nay phéan bo trén dién rong, chu yéu khai thac quang k&m chi, thiéc, vang va

ddng. Cac mo quing déu ndm & cac vung sau, xa, dia hinh ddi nbi cao trong doi phirc tap va phan cit

manh (Lé Van Chinh, 2015). Cac HTKT tai mdt sé mo dién hinh dugc danh gia va thé hién trén Bang 2.
Bang 2. Danh gid HTKT tai mot s diém mo dién hinh Tong cong tv Khodng san — TKV

Hé thong Tén mo Uu diém Nhurge diém

khai thic '

Buodng luu Chi kém Lang Hit. | Phu hop vdi than quang Ton that quing do phai dé lai tru bao

quang (Ngoai ra: Ctic déc dimg, chidu day mong | vé& 10 van tai, thong gid, thugng canh
Pudng, Vi Kém) dén trung binh khéi.

Budng-tru | Kém chi Chg Pién | Phu hop v6i than quing ¢6 | Viée b& tri cac HTKT con nhiéu bat
(Ngodi ra: thiée géc | chiéu day lon, gée doc cap do cong tac tham do danh gid cac
Sudi Bic) thoai khéi quing chua chinh xdc. Cac

thong s6 cua hé thong chua duge tinh
toan phu hgp, dan dén ton that Ion.

Chia ldp két | Vang Minh Luong | Phu hgp véi cac than Céc thong so chiéu dai va chiéu cao

hop véi quang déc dimg, chiéu day | cua budng ngin, dan tdi chi phi dao

cheén lo tir mong dén trung binh, ¢ | 10 chuan bi tang. Géc déc budng khai
gid tri kinh té cao thic theo 16p ngang la 0° nén thoi

gian van tai trong mét chu ki Ion.

3. Phwong phép lra chon hé théng khai thac

Vé mit ki thuat, viéc str dung mét phuong phap ham 10 d¢é khai thac quang co ban dugce quyét dinh bai
dic tinh than quang (kich thude va hinh dang, d6 sau va goc déc, ham lugng da 16n so vai chi phi) va dac
tinh bén virng cua dit da xung quanh. Dua trén céc thong s6 co ban nay, mot loat phuong phdp dinh tinh
va dinh lugng hd trg lua chon HTKT hop li cho mot thian quing da dugc phat trién trén thé gioi. Mot s0
phuong phdp phd bién nhat sé duge gidi thiéu trong khudn khé bai bdo nay.

3.1 Boshkov and Wright

Boshkov and Wright (1973) d& xudt mot trong s6 nhimg phuong phap dAu tién phuc vu cho viéc danh
gia lya chon HTKT quang ham 16. Phuong phap nay su dung cdc md ta chung cla chiéu day, gdc ddc, 4o
bén virng cua thin quing va da xung quanh dé xac dinh cac HTKT ma thuc té trude d6 da duge ap dung
trong cdc diéu kién dia chat-mo tuong tu. Phuong phip nay ¢6 thé dé xuat dén bon HTKT khac nhau c6

thé ap dung cho ciing mot diéu kién than quing. Chi tiét xem trong Bang 3.
3.2 Hartman

Hartman (1987) dé xudt mét quy trinh (phuong phdp) lua chon HTKT duya trén hinh khéi thin quing
va diéu kién xung quanh than quang (Hinh 3). Quy trinh nay tuong tu véi phuong phap cua Boshkov and
Wright (1973) nhung hudng téi cdc dicu ki¢n mo cu thé hon. Luu y ring sy phan loai cia Hartman la cho
ca khai thac ham 16 va 19 thién, than va quang.
3.3 Morrison

Phuong phap ctia Morrison (1976) phan chia cac HTKT thanh 3 nhom: A- tru bao vé cing (Rigid
Pillar Support); B- sut lin bé mat cé dicu khién & 10 chg dai (Controlled Subsidence & Sequential
Longwall); C- pha hoa (Caving), xem Hinh 4. Kich thude than quang (chiéu réng), phuong thirc thie
chéng giir, va sy tich tu nang lugng bién dang dugc sur dung la céc tiéu chuén dé xac dinh HTKT hop li.
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Bang 3. Phuong phap Boshkov and Wi tght

Dang thin quing | Géc doc Do kién co quing | Pé kién cd da HTKT phd bién
Phan 16p mong Nim ngang Kién c6 Kién ¢o Khong phd hda & tru thudng;
Budng-tru; Lo chg dai.
Y éu hoac kién ¢d Yéu Lo cho dai.
Phan Idp day Nim ngang Kién cb Kién ¢o Khong phd hoa & tru thudng;
Buong-tru. Ldp ngang,
Yéu hodc kiéncd | Yéu Lop ngang; Pha nd phan tang
Yéu hoic kién ¢ Kién ¢ Hén hop 16 thién-ham 10.
Mach quing mong | Nim ngang Khong xéc dinh Khong xac dinh Nhu “phéan 16p mong”.
Doc dimg Kién c6 Kién co Khong pha hoa; Budng
luu quang; Cheén 10.
Yéu Chén 10; Chong khung gd
Yéu Kién ¢ Khong pha hoa;
Chéng khung gd.
Yéu Ldp bang; Chdng khung g4.
Mach quiang day Nim ngang Khéng xdc dinh Khong xac dinh Nhu “phan 16p day/khoi”
Ddc dimg Kién cb Kién ¢6 Khéng pha hoa; Hon hop
16 thién-hdm 16; Budng luu
quing; Chéng khung gd.
Yéu Chén 10; Chia I6p ngang;
Pha nd phan tang; chéng
khung g6.
Yéu Kién ¢o Khong phd hoa; Chia Iop
g; Pha né phan ting; Pha
hoa kh01 Chéng khung go
Yéu Chia l6p ngang; Phd n6
phén ting; Chdong khung
Khoi Khéng xdc dinh | Kién ¢d Kién co Hon hop 16 b l(‘)
Buong luu quing; Pha no
phén tang; Chén 10.
Yéu Yéu hodc kién ¢d | Chia 16p ngang; Pha no

phdn tang; Pha hoa khoi;
Chong khung go.
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3.4 Laubscher

Laubscher (1981) gidi thiéu mét biéu dd gitp lwa chon hop li cac HTKT quang vdi sd luong lon.
HTKT duogc so sanh & ddy la gitra phd hoa khéi va khau budng, va su dung kha nang tu pha hoa/sdp do la
tiéu chuan so sanh. Cac tham sé duge ding dé xac dinh xem ¢6 dung mot HTKT phd hoa hay khdng chu
yéu lién quan dén cac dac tinh cua nut né: mie do, chi sé chit luong da (RQD), khoang cach, d6 nham,
lap nhét va diéu kién thuy van (Hinh 5).

4. Nang cao hiéu qua sir dyng h¢ thong khai thac Viét Nam :

Cin et vio chién lugc khodng san da néu & phén d4u bai bao, Tong Cong ty Khodng san — TKV da va
dang hudng tdi viée xdy dung cac mo khai thdc quang ham 10 tuong ddi hién dai, thu hdi khodng san ¢6
ich & mire dd cao nhat, giam thiéu 6 nhiém mai truong, ting nang sudit lao dong, tang mirc dg an toan va
cai thién diéu kién lam viéc cho ngudi lao dong. Tuy nhién, muc tiéu nay khong dé thuc hién khi ma céc
quang & Viét Nam co ngudn gde thanh tao la nhiét dich-chiéu day, chiéu dai theo phuong va theo huong
déc bién dong, ham lugng quing va trir lugng mo khong 16n. Thue té véi diéu kién dia chat mo kho khan,
céac ki su khong cd nhiéu lya chon trong viée thiét ké hé thong khai thac cting nhu co gigi hoa ddng bo
céc cong tac mo. Can cir vao viée danh gia tong quan cac HTKT dang duge ap dung trén thé gidi va ¢
Viét Nam ciing nhu cdc phuong phap lua chon HTKT, nhom tac gia dé xuit mot s6 hudng nghién ciru
chinh nhim nang cao hiéu qua sur dung cac HTKT trong cac mo quang ham 10 Viét Nam nhu sau:

. Luta chon hé thong khai thac hop li. Khi thiét ké cac mo quang ham 10, cdc ki s cha yéu dé xuit
cie HTKT trén co so phan tich dinh tinh cic diéu kién dia chét-mo trude khi tién hanh so sanh chi tiét vé
mat ki thuat va kinh té. Cach tiép cin nay la tuong tu nhu V@i cac phuong phap ¢6 dién cua Boshkov and
Wright (1973), Hartman (1987) va Morrison (1976). Céc phuong phip ndy c6 uu diém 1a don gian, dé
thuc hién; tuy nhién mang tinh dinh lugng it va bi gidi han t&i mot so lugng cdc tham s6 nhat dinh. Cic
phuong phap xdc dinh mang tinh dinh lugng (vi du Nicholas, 1992) can dugc nghién ciu xem xét ap
dung dé nang cao hié¢u qua lva chon HTKT;

. Tinh todn hop li cac thong s6 hé thong khai thac. Thuc té ap dung & cic mo ham 10 Viét Nam da

7

cho thay cic thong s6 ctia HTKT chua toi wu va ¢6 thé tinh toan hop 1i hon. Vi du tinh toan kich thudce tru
bao vé cic thugng chia khéi khai thac hodc chong gilr nhan tao thugng dé giam thidu ton thit quang;

. 16 chire san xudt hop li cdc cong tac 16 cho. Vi du trong HTKT budng lru quang & caic mo Viét
Nam, cong tac khai thic cd thé dugc b tri két hop Vi cong tac dio 10 ndi (t6i thugng), dan dén viéc kéo
dai thoi gian 1am viéc. Néu cong tac thiét ké HTKT bo dugce céc tru bdo vé thi s& giam dugc thoi gian va
khéi lugng cong tic chuan bi, 1am tang nang sudt lao dong;

. Co gidi héa cong tac dao lo chudn bi. Do cac duong 10 chuén bi dao trong da hodc quang cd do
kién ¢d 16n nén thudmg dung phuong phép khoan 1né min dé dao 10. Tuy nhién viéc sir dung khoan thu
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cong dan dén nang suat pha nd thap va tiéu t6n nhiéu cong lao dong Viéc sir dung médy khoan tu hanh
hodc ¢6 ngudi diéu khién can phai duge nghién ciru dp dung ngay & giai doan thiét ké HTKT.
5. Két ludn

Noi dung bai bao trinh bay tong quan vé cic HTKT quing ham 16 trén thé gidi va danh gia cic HTKT
hién dang ap dung ¢ Viét Nam. Cung vdi do cac phuong phap ho trg lya chon HTKT hop li & giai doan
nglnen ciru tién kha thi mt mo quang ciing da duge danh gia. Két qua chi ra rang trén theé gidi viéc phan
loai cic HTKT chii yéu la duya trén cdc phuong thirc diéu khlcn ap luc mo. O Viét nam, viéc lua chon
HTKT khi thlet ké con mang nhiéu tinh dinh tinh; cac thong s6 cia HTKT chon chua dugce toi wu hda,
dan dén viéc t6 chirc san xuat cling chwa hop li; va cong tic co gidi hda khi dao 10 con & mirc do thap. Tir
d6, nhom tac gia dé xuat bdn hudng nghién ciru chinh nhim nang cao hi¢u qua thiét ké va sur dung HTKT
cho cdc mo quang ham 10 Viét Nam: 1- lya chon HTKT hop li; 2- t6i ru hoa cic thong s6 caa HTKT; 3-
bé tri t& chire san xudt hop i cdc cong tc 10 chg; va 4- co gidi hoa cong tac dao 1o chuan bi.
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ABSTRACT

A Review of Ore Underground Mining Methods and
Assessment of Application in Vietnam

Le Tien Dung', Dao Van Chi'
"Hanoi University of Mining and Geology

Underground mining methods for ore extraction have been industrially applied in Vietnam since 1950s
at Tinh Tuc Cao Bang Tin mine and to present they have greatly contributed to the social-economic
development of the nation. An underground mining method (HTKT) consists of roadway layout, roadway
development sequence and ore breaking method; and therefore, it must be properly designed. ensuring the
technical-economic efficiency for a mine site. The methods being applied in Vietnam are limited to
several conventional methods with high rate of ore loss. The current application and improvability of the
applied methods must be assessed. This paper presents a review of the widely applied methods in the
world and an assessment of the methods’ efficiency in Vietnam. From the review, key research
orientations are recommended to improve the design and use of ore mining methods for Vietnam
underground mines.
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