KHOA HOC VA CONG NGHE MO

NGHIEN CUU GIAI PHAP CONG NGHE KHAI THAC
TRU BAO VE LO DOC VIA THAN CO CHIEU DAY TRUNG BINH,
PO POC THOAI DEN NGHIENG O QUANG NINH

TRAN TUAN NGAN, NGUYEN VAN BAC
Vién Khoa hoc Céng nghé Moé-Vinacomin

qua khai thac, nguwdi ta da nghién clu ap

‘r rén thé gi¢i, dé tan thu tai nguyén, tang hiéu
dung cac giai phap khac nhau, nham khai

~ thac tbi da phén trir lwong than dé lai lam cac tru

bao vé, nhw: sir dung céng nghé khai thac khéng
dé lai tru bdo vé ho&c tao cac dai tru bao vé nhan
tao thay thé tru than tai khu vwe tiép gidp gitra 1o
cho va 16 doc via van tai, v&i muc dich nham git
lai 16 doc via van tai tang trén 1am 16 théng gié khi
khai thédc 16 cho tang dwéi va cach ly cac yéu td
gay anh hudng (nuéc, khi, chay mo) dén qua
trinh khai thac & 16 cho tang tiép theo. Tuy nhién,
cac giai phap nay van chua duogc nghién clru ap
dung cho diéu kién cac mé ham 16 Viét Nam.
Trong khi dé, trir lwong than sé& va da phai dé lai
lam tru bao vé cac dwdng 10 doc via tai cac mé
ham 16 vang Quang Ninh 13 rat I&n (dac biét Ia triv
lwong dé lai lam tru bdo vé tai cac 16 doc via van
téi khai thac & cac via day trung binh déc thoai
dén nghiéng). Bai vay, viéc nghién ctru dé xuét
ap dung cac giai phap phu hop nhdm giam tén
that than & cac try bao vé 16 doc via trong diéu
kién cac via than day trung binh, déc thoai dén
nghiéng tai cdc mé ham 16 ving Quang Ninh la
mot van dé quan trong.

1. Kinh nghiém khai thac tru bao vé 16 chuén
bi tai cac mé than ham 16 trén thé gici

" Trén thé gioi, dé tan thu tai nguyén, tang hiéu
qua khai thac, ngwoi ta da ap dung mot so giai
phap: (i) str dung cac so do céng nghé khai thac
khéng dé lai tru bédo vé; (i) thay thé try than bao vé
bang cac dai da cheén, dai ci, dai cii két hop voi
hang cum cét hodc cac dai tru bang héa chét; (iii)
trwdng hop dé lai tru bao vé 16 chuan bi co chiéu
cao lon ngudi ta thwdng khai thac tan thu tru than
bao vé& clia tng trén ddng thdi véi 16 cho tang dwéi.

1.1. Gidi phdp khai thdc khéng dé lai tru bao vé

Co s& cua giai phap khai thac khéng dé lai tru
bao vé theo huo’ng bé tri cac dworng 16 chuan bi
clia 16 chg nam ngoai ving ap lwc twa, dwa trén
nghién ctru thyre nghiém cua Gido sw Bagin (nguoi
Nga), xem H.1.

H.1. PhUjo'ng phép bao vé Io doc via
bang hang cét kim loai

Céng tacnghién cliru thwe nghiém dwoc tién
hanh & via E-5 ving than Cudobat, ctia Nga. Trong
nghién ctru nay, 16 chuan bj dwoc dao vuot trwdc
guong 16 che va chéng béang cot chdng co thé di
chuyén dwgc (mat cét A-A). Tir gwong 16 cho vé
phia sau 30+40 m, 16 dwoc chéng ting cwéng
bang hai hang c6t kim loai & phia khodng tréng da
khai thac (mét c&t B-B). Sau do, cac vi chong tang
cwong dugc thao dé va thay thé bang vi chbng cb
dinh (mat cat C-C). Két qua cho thay: dwong Io da
dwgc duy tri 6n dinh trong sudt thoi gian ton tai ma
khéng can chdng xén, stra chiva.

Ngoai giai phap duy tri dwong 16 theo hwéng
trén, viéc ap dung phuong an khéng dé lai try than
bdo vé& con c6 thé thuc hién bing cach dao cac
duwong 16 moi trong khdi than nguyén men theo
hodc ké sat voi khoang tréng da khai thac. Cosé
cla giai phap mo ta trén hinh H.2.
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Két qua nghién ciru, cho thay: dich dong da
mé & mép khdi than nguyén, sat véi khoang tréng
da khai thac trong trwedng hop (a) 16n gap 4+6 lan
so v&i trwong hop (b). O khodng céch 3:6 m
trong khdi than nguyén clia tredng hop b, da
vach, tru it bién dang nhat, day chinh la vang dé&
tai ap lwc. Nghién clru dich doéng da md trong
viing khodng tréng da khai thac phia sau guong

16 cho cho thay: 16 chudn bi dao trong ving nay
khéng chju anh hwéng cla ap lwc 16 che, vi da bd
tri trong ving d& tai ap lwc. Ché do tai trong I1én vi
chéng 16 chuén bj trong trrdng hop nay duoc xac
dinh theo ap lwc cha dat da pha hoa tac dung l1én
vi chdng. Khi d6, 16 dwoc chéng gilr trong diéu
kién thuan loi, duy tri dwgc &n dinh trong subt thoi
gian can thiét.

H.2. Phén b6 d Iin da véch trong 16 cup néi phu thude vao khodng céch téi ranh gidi khoang tréng
dé khai thac: a - Lo noi duge dao trwoc khi lo chg di toi; b - Lo noi duwge dao khi 6 chy da di qua;
1 - Twong (rng va&i cup ndi dao phia frrdc; 2 - Twong tng voi cup ndi dao phia sau

Bac tinh dich dong da vach, tru via thee chiéu
dai cup ndi, xem do thj hinh H.2.

H.3. So db phan bé &p luc ving gan khodng
tréng da khai théac: 1 - Vi tri bé tri 16 doc via
théng gié; 2 - Vi tri Io doc via vén tai da dap bo;
3 va 4 - Puong cong phéan bd ap luc mé tirong
teng véi trirde va sau khi nén ép via vang giap
khodng tréng da khai thac
H.3 md td so dd phan bbé ap lwc ving gan
khodng tréng da khai thac, két qua nghién ctu cho
thay: ap lwc mé Ién nhéat phat sinh tir nén ép via
than dich chuyén vé phia khéi than nguyén. Khi ap
dung phuong phap dao men theo khoang tréng da
khai thag, & vi tri b6 tri 10 doc via théng gio, 'via than
chiu ap lwc nhd nhat cla trong lvgng dat da tor
phia viing da khai thac. Viéc bd tri dwong 10 doc
via théng gié men theo khoang tréng da khai thac
cho phép gidm chi phi chéng gilr cac dwéng 16
xubng tir 1,5+2,5 1an so v&i phwong phap bao vé
béng cac dai tru than bao vé. Két qua nghién clru
ciing cho thay: dé giam thiéu ap lwc mé tac déng
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l&n 16 chuan-bj khi dao men can bd tri cac dwong 1o
nay & khoang-cach tlr 2+4 i dén khoang tréng da
khai thac.

1.2. Giai phép thay thé tru than bdo vé bang
cdc tru nhan tao

Ban chét ctia gidi phap: phan tru than 16 doc via
van tai tAng trén sé duoc khai thac va thay vao d6
la str dung cac dai da chén, hang cii lon, hang
cum cot ting cwerng (g6 hodc kim loai) hodc cac
loai vat liéu nhan tao khac, bé tri doc theo dudng 10
doc via van tai clia tAng trén va déng vai trd thay
thé tru than bao vé duy tri dwdng 16 nay 1am 16 doc
via thdng gié khi khai thac 16 cho tAng dudi..Kinh
nghiém ap dung cho théy: gidi phap bao vé nay
dem lai hiéu qua tét trong diéu kién da vach dé sap
dd, khéng co hién twong vach treo trong khoang
trobng da khai thac. Pham vi ap dung cha phuwong
phap nay twong déi rong. Co s& dé lwa chon cac
loai tru bao vé nhan tao nhdm bao vé va duy tri 1o
chudn bi tiép giap voi khoang tréng da khai thac
dwa theo nghien ctru cla Gido suv Bagin (nguoi
Nga) (xem H.4).

Theo nghién ctru nay, trang thai duwéng o chuén
bi dwgc danh gia theo do dich dong cua da vach,
da try via trong ba phwong phap bao vé khac nhau
la: béng tru than, dai da chén va hang cum cét tang
cwdng. Viéc nghién ctru, thwe nghiém va danh gia
cling dwgc tién hanh & via E-5 ving Kuzbass
(Nga):_Tai khu vyc khai thac, 16 doc via cé dién tich
chdng’S=5,2 m?, mat d vi chéng g 2 vi/m, vach
trwc tiép va tru via 1a bot két véi cudng do khang
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nén (8,) twong trng la 250 kG/cm? va 120 kG/cm?,
vach co ban la cat két v&i 5,=670 kG/cm?. Tri sb va
téc do dich dong cia da vach, da try xung quanh
dwdng 16, xem H.4.

H.4. Bé thi thay doi trj s6 va tbc do lun cia véch
trong 16 doc via: 1 - Lo duwge béo vé bang tru
than; 2 - L6 dwoc bao vé-bang dai da chen; 3 -
Lo duwoc bdo vé bang hang cum cét

Qua db thi thay réng:

> Vi tri bt dau cb sw anh huo'ng clta o chy
khdong phu thudc vao phuwong phap -bao vé 1o
chuén bj va déu & khoédng cach tir 3040 m phia
trwéc gwong 16 che;

» Theo tién dd cdia gwong 10, cac tram do &
20+30 m phia sau guwong, dich dong phat trién Ion
nhét khi bao vé 1o bang hang cot chéng ting
.. cuong, it nhét khi bao vé 16 bang try than, bao vé
16 béng dai da chén chiém vi tri trung binh;

> O tuyén guong 10, trvdng hop bao vé 16 bang
cét tang cuwdng, téc do bién dang I16n hon 11 1an so
v&i bdo vé 16 bang tru than va 2,5 Ian khi bao vé Io
béng da chen:

> O vi tri 8'm sau guong 1o, tbc do bién dang 9
mm/ng.dém tredng hop bao vé 1d béng hang cot;
5mm/ng.dém bao vé 1o bang dai da va 1
mm/ng.dém khi bao vé Io béng tru than;

> Cang vé phia sau gwong 10, tdc do bién dang
16 khi bdo vé bang hang cumcot cang giam nhanh
va & 25 m sau gwong, dat tbc do bang tbc dd bién
dang khi |6 dwoc bdo vé bang gidi da chén. O' khoang
cach 35+40 m sau guwong, qua trinh dich dong nglrng
han. Trong khi d6 qua trinh dich dong cla I6 dugc
bao vé& bdng dai d4 va try than van tiép tuc. Qua trinh
nay duy tri sudt théi gian ton tai cia 1o, gay ap lwc Ion

va kéo dai thoi gian tac dung 1&n vi chéng 16 chudn bj.
Day la nguyén nhan chinh dan dén I6 bj mét 6n dinh,
thudng xuyén phai stra chira, chéng xén.

Phuong phap bao vé 1o chuan bj giap khoang
tréng da khai thac bang ciii lon hodc hang cum c6t
dwoc ap dung dé thay thé cho phwong phap bdo
vé& béng dai da chén mét phia hdng 16 vé&i muc dich
gidm thiéu khéi lwong phat sinh do cac qua trinh
cheén lap dat da thai (xem H. 5).

H.5. Bdo vé 10 16 chuén bi gidp khoéng tréng da
khai thac bang hang cum cét va cii lgn: a - Bgo
vé bang ciii lon két hop hang cgt chbng tang
cuwong; b - Bdo vé bang ciii lon

Hang cum c6t, ciii lon gé c6 thé ap dung & cac
via c6 chiéu day trung binh dén day, géc dbc tir
thodi dén nghiéng. Mat do cii Ion, hang cum cot,
dugc tinh toan va dam bao theo dung tiéu chuan
ky thuat va quy pham an toan quy dinh. Thuc té,
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phwong phap nay da dwgc ap dung réng rai tai
Lién Xb (cii), Ba Lan, Tiép Khac,...

Cac phwong phap st dung cti lon hoac hang
cum cot ¢d nhwoc diém la chi phi gb cao. Dbi voi
khai thac cac khu vue via than cé tinh chét tw chay,
thwe hién theo phwong phap nay khdong dam bao
an toan cho khai thac. D& khac phuc cac nhugc
diém trén, mot sd nwéc nhw: Ba Lan, Birc, Nam
Phi, Thuy Dién,... da st dung vat liéu nhan tao
bang hoa chat fhay thé cac tru than bao vé, cii lon
dé duy tri va bao vé cac dwong 6 chudn bi va ciling
ia d& ngan cach cac khu vuc da khai thac (xem
hinh H.8). Phwong phap nay cé wu diém la dé thi
cong, tru bao vé chiu lyc tbt. Tuy nhién, nhuoc
diém cua phwong phép 1a gia thanh con cao.

: P R R s e s s e : PR

H.6. St dung vét liéu nhan tao bang hoa chét
thay thé cac tru than béo veé, cdi lon de duy tri
va bdo vé cac dudng 1o chuan bj

1.3. Giai phdp khai théc tan thu tru bao vé

Ban chét clia giai phap 1a khi'phai dé lai tru than
bdo vé cho 16 chuan bi clia 16 cho tang trén voi
chiéu cao I&n, trong qua trinh khai thac 16 che tang
dwai, tién hanh khai thac tan thu tru than bao vé
nay dé giam ton théat than. Theo gidi phap nay, 16
cho trong cac tAng (hodc phan #ing) déu duwoc
chudn bi theo hé théng khai thac cdt dai theo
phwong va bd tri try than bao vé 16 doc via van tai
dé gil lai lam 16 théng gio khi khai thac 16 chg tang
tiép theo. Khi két thiic khai thac 16 cho tai méi tang
(hodc phan tang) tuy theo didu kién dia chét ky
thuat mé tai khu vire tru bao vé, cong tac tac chuén
bi d& khai thac phan trir lwgng tru than bdo vé 10
doc via thong gié c6 thé thwc hién theo dang
gwong 10 che cut (khdng co 16 doc via théng giod
cho doan 16 cho tru bao vé) hodc guwong 10 cho ¢
i0 bao quanh (cé 16 doc via théng gié cho doan 16
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cho tru bao ve) guong khai thac doan 16 cho tru
b&o vé co thé béb tri thang tuyén hodc vuwot trwdc 16
chg tAng duai.

Hién nay, mot s& mé ham 16 clia Séc, Slovakia
van dang tién hanh khai thac tan thu tru bdo vé 16
doc via théng gi6é theo gidi phap trén, cu thé: tai mo
than Novaky ndm tai viing Trenchin thudc phia dong
Slovakia, mé co cong suat khoang 1,2 triéu tAn/nam.
M6 Novaky hién dang khai thac via than cé chiéu
day tir 18:24 m, goc dbc thodi theo s d6 cong
nghé Khai thac chia l6p nghiéng (2+3 I&p) didu khién
da vach béng phuwong phap pha hoa toan phan. Cac
16 cho tai mé Novaky co chiéu dai khoang 150 m, &p
dung céng nghé khai thac co gidi hoa bang may
khau than va gian chong t hanh co két cdu ha tran
than loai BMV-1M. Chiéu dai theo phuwong cdt khai
thac 200-800 m. Coéng suat khai thac Io cho
250+800 ngan tan/nam. Trong quéa trinh chuan bj
cac cot khai thac, cac dudng 16 doc via thong gid
duwoc dao dé lai try bdo vé voi kich thudc tir 25+30
m.-Khi khai thac 16 cho ting dwdi phan tru bao vé
nay dwoc khai thac déng thoi véi 16 cho bang cach
kéo dai 16 che qua 16 doc via théng gié vao khéu
phan try bao vé (phan than tru bdo vé& duoc khai
thac theo dang guwong 16 cho cut). Cong nghé khai
thac tai tru bao vé cling str dung may khau than va
dan chéng tw hanh nhw 16 che tAng dwoi. Gidi phap
nay da gigp mo tang san lwgng than khai thac va
giam tén that than.

Ngoai giai phap khai thac tan thu tru bao vé nhuw
trén, trong didu kién cac via méng dén trung binh
c6 goc dbc thoai hodc cac khu vure cé diéu kién dia
chat phirc tap, mét sé nwoc nhu: My, Bie, Uc,
Nga,...
dung may khoan dwing kinh lon.

O Viét Nam, trwac day da cé mot sd cong trinh
nghién ctru vé van dé khai thac khong dé lai tru bao
vé. Két qua nghién ctru va trién khai ap dung céac
giai phap clia cac dé tai da ch phép gidm dang ké
tdn that than & tru bao vé 16 huén bij trong khai thac.
Tuy nhién, hién nay viéc trién khai ap dung cac giai
phap khai thac cac tru bdo vé khéng duoc trlen khai
rong 5" & cac md ham 1o. ;

2. Pé xuét cac giai phap khai thac try than
bao vé 16 doc via trong diéu kién cac via than
day trung binh, déc thoai dén nghiéng viing
Quang Ninh -

2.1. Giai phdap khai thdac tin thu tru bao vé
déi véi phan trie Iwgng cé chiéu day tr 1,2+3,5
m, géc déc <30°

Trong diéu kién chiéu day via tir 1,2+3,5 m va
goc déc <30°, tién hanh chuan bi va khai thac try

da str dung giai phap tan thu bang cach st '
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bao vé 10 doc via théng gié dong thdi vaéi 10 cho
tang dwdi, céng nghé khai thac ap dung tai doan 10
chg tru bao vé twcrng tw 10 cho tAng dui 1a khau
than bang khoan nd min, chéng gii¥ [6 cho béng vi
chéng thay Iwc (cot thay lwc don voi xa khép, gia
thay lyc di dong hoac gid khung thuy lwc di dong),
ndi dung cua giai phap nhw sau.

Cong tac chuén bi: 16 cho tang duwéi duoc
chuén bj theo so dd cong nghé khai thac cot dai
theo phuo’ng, khau giat tlr bién gidi vé trung tam,
didu khién da vach bang phwong phap pha hoa
toan phan Pé chuan bj doan 10 cho khai thac tan
thu tru bao vé 16 doc via théng gi6 tién hanh khoi
phuc |6 song song chéan cii cia tang trén hodc dao
16 men cach khu vyc da khai thac cia 16 cho téng

trén khoang 2+4 m dé lam 16 thong gio. Sau do,
dao thuwong khoi diém cla doan 16 cho tru bao vé
thang tuyén véi thwong khai diém cla 1o cho tang
duwéi. Nhw vay, khi huy dong thém phan triv lwong
tru bdo vé 16 doc via thong | gio vao khai thac, 16 che
sé dai thém tlr 8+10 m.

Cong tac khai thac: trong trworng hop phé hda
ban dau da vach béng phwong phap khoan nd min
trong cac clp pha hoa hodc thuwong bam véch tién
hanh Iap dat vi chéng thuy lwc vao thuo’ng khoi
diém cla 16 chg (bao gdm ca 16 cho tAng dwdi va
doan 16 chg tfiu bao vé). Sau khi Iap dat xong vi
chong tién hanh céng tac diéu khién da vach ban
dau trwdc khi khai thac thwong ky. Sau do, tién
hanh khai thac 16 chg.

H.7. Sor db cong nghé khai thac tan thu tru than béo vé trong didu kién via c6 chidu day
tr 1,2+3,5 m, goéc doc <30° (truvong hop chéng cét thiy luc don két hop xa khop)

2.2. Giai phdp khai théc tan thu try bo vé doéi
voi phén tri¥ lwong c6 chiéu day tr 1,2+3,5 m,
goc dbc tir 30-35°

Trong diéu kién chidu day va goc dbc via nhw trén
tién hanh chuan bi va khai thac tru bao vé 16 doc via

théng gié vuot trwde 16 cho tAng dwdi mot khoang
cach tr 15+20 m, trong qué trinh khai thac tru bao vé
xép lwu cac hang cii lon d& bao vé 16 doc via thong gio
va ngan chan anh hudng cta d4t da pha hda xubng 16
cho thng dwéi. Cong nghé khai thac ap dung tai doan
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10 che try bao vé twong tw 16 cho téng duéi 1a khau
than bang khoan né min, chéng git 16 cho bang vi
chéng thay luc, ndi dung cla gidi phap nhu sau:

Céng tac chuan bi: 10 cho tang dwéi duoc
chuan bi theo so d6 cong nghé khai thac cot dai
theo phwong, diéu khién da vach bang phuwong
phap pha hoéa toan phan. Céng tac chuan bi dé
khai thac doan 10 che tru bao vé 10 doc via théng
gié duogc tién hanh twong tw trrdng hop via cé

, Lodoc via theng gio |

T
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L5 doc via van 1]

d

chiéu day tir 1,2+3,5 m, goc déc <30°, chéng gitr 16
cho bang vi chéng thdy iwc, chi khac la thuong khdi
diém cha doan 16 che try bao vé dwoc bd tri dao
vurot tredc thwong khéi diém cua 16 cho tAng dwoi
tr 15+20 m theo phwong. Cdng tac khai thac I
chg: sau khi dao xong cac dwong 10 chuén bj trong
khu vuc, tién hanh cong tac 13p dét vi chong thiy
lwc. Sau d6, tién hanh cong tac pha héa ban dau
da véach rdi chuyén sang khai thac thuwong ky.

H.8. So d6 coéng nghé khai thac tan thu tru bdo vé trong diéu kién via c6 chiéu day
ftr 1,2+8,5 m, goéc doc tir 30357 (truromg hop chdng gitr guong béng gié thdy luc)

Sau khi khau, chéng gitr gwong 16 cho' mét chu
ky tién hanh lam twéng chén bang cac hang cii lon
dé bao vé 16 doc via théng gié va ngan chin anh
hwdng cla dat da pha héa xubng 16 cho tang dudi.

Céng tac lam twong chan: khai thac 16 cho theo
tién dd khau guwong, di chuyén vi chéng dé didu
khién da vach. Phan gwong khai thac tru bao vé
tiép giap v&i 16 doc via thong gié khong duoc danh
s&p ma gilr lai lam twong chan dat da pha hoa va
16 doc via théng gié. Twéng chén la cac hang cii
lon. Chiéu dai theo hwong déc ctia twéng chan
dwoc tinh toan dé ddm bao phu hop véi diéu kién
dia chat-ky thuat mé clia khu vwre khai thac, chiéu
cao bang chidu cao khéu 6 cho, chidu dai bang
chiéu dai doan 16 doc via can dwoc bao vé. Dé
tranh rd gié pha thém vai bat tai twérng chan.

Cong tac van ti than, thong gio, cap thoat nudc,
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an toan dwoc thye hién nhw trwdng hop chéng gilr
i6 cho bang cot thiy lwe don cho didu kién via co
chiéu day via tir 1,2+3,5 m, géc dée <30°.

3. Két luan

Trong khai thac hdm 16 néi chung va khai thac
cac via day trung binh, déc thoai dén nghiéng noi
riéng, hang nam san lwong khai thac tr diéu kién
nay cla Tap doan TKV khoadng 15 triéu tan, chiém
35+40 % trong téng sb san lwong khai thac chung.
Dé khai thac dwoc san lwong nay, véi so d6 chudn
bi hién tai & cac mé, trir iwgng phai dé lai trong céac
try bao vé khoang trén 2,0 triéu tan. Trong twong
fai, trir lwgng trong céac try bao vé cac ié doc via sé
phai dé lai con Ién hon khi dién khai thac ngay
cang xudng sau. B&i vay, trén co s& cac giai phap

(Xem tiép trang 96)
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KHOA HOC VA CONG NGHE M0

tich 6n dinh bang phwong phap ngau nhién voi
didu kién can bang gi¢i han chi rd vi tri, khdi lwong
va khéi lvong trung binh cac khéi méat 6n dinh trén
tAng. V&i két qua do, chung toi sé& tiép tuc nghién
ctru, ap dung cho cac diéu kién twong tw va trong
phan tich rGi ro cho cdc mé da cd diéu kién dia
hinh nui cao c6 rii ro vé méat on dinh.0J
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SUMMARY

The consequences of statistical analysis on
the stability analysis were studied by
modelisation stochastic with RESOBLOK

simulations. This code is a discrete fractured
network (DFN) code which couple geometrical
block system construction and an iterative

stability analysis based on limit equilibrium
stability —analysis. We performed 100
geometry simulations in order to get a
convergence of the mean of stochastic results

i (total volume of unstable blocks, block mean

volume and number of unstable blocks). An
application in quarry Ninh Dan, Phu Tho is
presented.

NGHIEN CUU GIAI PHAP...
(Tiép theo trang 86)

da dwoc tbng hop va dé xuét ap dung, cac mé can
chu trong xem xét va nghién ctru 4p dung cac giai
phap vao thuc té san xuét cia mdi don vi, nham
tan thu t6i da tai nguyén, ciing nhw gidm khdi
lwgng chdng xén va duy tri bdo vé cac dwong o,
gdp phan nang cao hiéu qua kinh té cia cac dv an
dau tw khai thac mé.0)
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SUMMARY

When mining coal seams of medium
thickness, it is often necessary to leave the
coal pillars to protect the underground
in exploitation zone. Coal
losses in these pillars are often very large,
about 10% of the overall loss. The authors
present some solutions to exploit the coal
pillars in the conditions of coal medium thick
layers in Quang Ninh.
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