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Panel M6 CD-2 level -190/-130 at Mong Duong coal company is one of the
panels where caving sections did not occur as designed, leaving large
mined-out voids. The mine pressure generated by hanging roof greatly
concentrates on the face area, causing local face spall and roof fall and
hindering support movement. To minimise these negative impacts on the

Ke ds:

RZ“‘;‘?SS cli panel, the Company has designed a solution to drilling holes of less than 2.5

Pressuriz:a d water m length behind the support tail to conduct forced roof caving by means of

Headeat ’ blasting. The solution helps to reduce the stress concentration on the face
e?ll gate, and to decrease the risk of unsafety. However, despite the large drilling work

gj:)gg:te' volume, roof caving efficiency was not as high as expected. The large

periodic caving span of 14.57 m creates a large void that poses a potential
risk of sudden roof collapse or eventually “windblast” which is extremely
serious.

This paper is based on the roof collapse law to calculate the roof rock’s
natural caving span. The load from the hanging roof is proposed to transfer
to lower strata by a new method of cutting roof along the designed planes.
This leads to the redistribution of mine pressure and the release of elastic
energy stored in roof strata. The solution using pressurized water is
implemented to weaken the rock, change the mechanical properties of rock,
and relocate the forced caving points. The paper’s result has established
water-pressurized drill holes at intersections between the rib and roof of
transportation and ventilation roadways with an interval of 12+15 m. An
associated water pressure of 931.09 kG/cm? is found to induce a regular
caving span of 1.6 m as designed.
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Lo chg M6 Cb-2 mikc -190/-130 la m¢t trong nhiing khu vurc khai thdc co
nhiéu doan khdng phad héa nhw thiét ké dé 16 khoang tréng khai thdc Ién. Ap
Iwc mé don tir khu vwee phd héa 1én 1o cho gay ra hién twong lo ‘guong, tut
néc cuc by, gay cdn trer trong viéc di chuyen gid, ... Nhdm han ché nhiing tdc
ddng tiéu cuc dén sdn xudt lo cho, cong y dd ldp bién phap va thuc hién
khoan cdc Io khoan <2,5m phla sau dudi gla dé khoan n6é min cuong bikc ha
vdch. Viéc cat vdch treo cu'ng 6 thé' lam gidm dp lwc tdc ddng va tao ra sw
phan bé lai tng sudt trén bé mt khu vuee [0 cho, gidm nguy co mdt an toan.
Tuy nhién, dit khéi lwong mét khoan lém nhwng khéng dat dwoc hiéu qud ha
vdch nhw mong mudn. Buéc sdp db dd vdch thuong ky la 14,57 m tao ra
khodng trong khai thdc I6n tiém dn nhitng nguy co sdp do dot ngot, matkiém
sodt sé gdy ra mdt an toan lao dong, co thé tao ra “cti dap vdch” rdt nguy
hiém.

Bai viét trén co s& phan tich cdc quy ludt sdp dd dd vdch, tinh todn budc sdp
dé tw nhién lam co s& d‘e’chuye’n tdi trong tir I6p dd bén trén xudéng Io'p bén
duwdi, phdn bé lai dp luc mé, gidi phong ndng Iu'O'ng dan hoi lwu triv tie Io'p
vdch treo bang phurong phap cat vdch doc theo cdc mdt phdng thiét ké.
Phwong dn st dung lam yeu vdch la nwére cé dp lam thay déi ddc tinh co hoc
dd, dinh hwo'ng lai diém gdy cuong birc, ddm bdo an toan khai thdc mé. Két
qud nghzen ctru dd thiét Iap cdc 16 khoan ép nwéc tai vi tri gzap héng-noc lo
doc via thong gid, doc via van tdi, khodng cdch cdc 16 khoan tir 12+15 m, dp
Iue nwée cin thiét la 931,09 kG/cm? thi dat dwgrc hiéu qud dwa budc phd héa
thuwong ky vé 1,6 m theo thiét ké.
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1. M¢é dau

Trong qua trinh khai thac, than va da & phia
truedc gwong lam thay do6i tng sudt dong do (rng
sudt gi¢i han giam, tac dong 1én ranh gidi 16p da
hodc tbn tai trong 1&p d4 d€ budc da xung quanh
di chuyén dén khodng trong khong gian khai
thac (Du va Wang, 2019; Du va nnk., 2020).
Toan bd qua trinh bién dang, pha hay va di
chuyén ctia khoi d4 dwdi tic dung ctia ap lwc mo
théng qua chuyén déng ctia da xung quanh va
lwc d& dwoc goi 1a hién twong xuét hién ap luc
mé. U'ng sudt ton tai sdn trong da goc trwde khi
khai thac la nguyén nhan sau xa gay ra ap luc
mo. Do 16m, hwdng va ty 1€ gitra rng suit thang
dlirng va (rng suit ngang cta tirng diém trong da
ban dau quyét dinh sy phén bé lai (rng suit cia
da xung quanh sau khi khai thac (Haiming va
nnk., 2002). Ky thuat khai thac pha héa toan
phin tao ra trang thai cAn bang méi sau khai
thac khi mot 1ép da ngam vao nguyén khéi va
dau con lai dworc twa 1én khoi da da sap do goi la
dam cong x6n (console). Luc nay ap lwc mé da
dwoc phan bé ra hong va vé phia khoang trong
da khai thac. Ap lwc mo dwoc chia thanh 3 viing
gbm vung sip d6, ving nirt né va viing uén vong.
Néu khong xuit hién vung sip do, toan bd tai
trong dong chuyén sang tai trong tinh (Jiang va
nnk., 2017). Theo mrc dd gia ting ctia chiéu siu
khai thac, ap lwc mo cling tang nhanh do &ng
suat nguyén sinh trong khoi da 1ém valép da bén
trén dé xudng bén dwdi tao ra gia tri ap lwc theo
phwong thiang ding yH (P56 va Vi, 2008). Gia
thuyét vom cin bang tw nhién dwa trén mo
phong cac dong da do6 tw nhién cé dang hinh
parabol, dinh vom 1a phén 4p lwc cao nhit, chan
vom cé mot diém dat & khu viee 10 cho, mot diém
twa la khoi da sap d6 phia sau.

Theo ti€n dé khiu cna 16 cho, cac vom
parabol ciing 16n dan theo, khi vom da 1én (dat
gia tri t¢i han) sé xuat hién diém gy vach giy ra
sw sup dé. Khi tién gwong 10 cho 1én phia truéec,
cac vom parabol 1é6n dan theo mirc dd tinh tién
va dat t&i gia tri gi¢i han khi vach & diém do
khong xuat hién sy sdp d6 nhwng xuat hién diém
gdy (Lé va Vi, 2023). Gia thuyét ddm céng x6n
cho rang khi vach 1a da ran va phan 16p & cac 1o
cho dd dai thi n6 lam viéc nhw nhirng tim dim
céng son. Nhirng tim dam nay dwoc ngam chit
mot dau trong khéi nguyén trudc gwong 10 cho,

con dau kia treo tw do bén trén 10 cho va khoang
trong da khai thac, hodc twa 1én vi chong 10. Khi
tai trong cua da vach va khong gian bo trong bén
duéi di 16m tao ra udn vong dan dén sap dé da
vach (Wang va nnk., 2020). Gid thuyét cda
Labass cho rang, theo mitc do dich chuyén ctia
10 cho xudt hién sy ha vong cla cac 1op da vach
gay ra sy nirt né so b ctia nd & trwedc guwong 1o
cho. Cac nirt né nay dwgc hinh thanh lién tuc
trong cac 1op da nam trén va c6 thé phat trién
dén mat dat (Li va nnk., 2018).

Cac gia thuyét trén déu chira rang qua trinh
khai thac than tao ra khoang trong, dwéi ap luc
cla cac lép dat da bén trén, 10 cho tién gwong
dén mot khoang nhét dinh thi dit da vach sé tw
sap dé. U'ng sudt & phia trirdc gwong 16 cho thay
doi dang ké trong qua trinh khai thac, 1a diém
c6t 16i tao ra cac diém giy da vach vao khong
gian tréng phia sau (Li va nnk., 2015; D6 va Vi,
2008). Khi khoang réng vach qua 16m khong cé
diém twa lwc cho cac dam conson dan dén hién
twong "vom treo dién tich 1é6n" tao ra sw tich tu
ap lwc dén cuc diém, ap lwc don tir phia sau
chuyén vi vé phia trwéc cong hwong voi sw
chong chit tai trong dong va tai trong tinh. Mot
sw gidi phong nang lwong 16m c6 thé tao ra ca
dap vach, hodc nguy co n6 da & phia mat gwong
gdy mét an toan lao doéng (Haiming va nnk.,
2002). Do d6, viéc lam cho da vach sip dé theo
chu ky nham tao ra nhitng trang thai can bang
lwc méila diéu bt budc @€ ddm bao an toan khai
thac mo.

DPé ha vach c6 thé str dung phwong phap pha
hoéa tw nhién, khi diéu kién dat da vach cé ciu
tric don gidn, dé nit v, tai trong clia da sé tao
ra cac diém gay theo bwdc tién gwong (D6 va Vi,
2008; Lé va Vii, 2023). DPoi véi cac vach cling
vitng khong thé ha tw nhién theo buéc tién
gwong thi c¢6 thé dp dung gidi phap ha vach
cudng birc. PE pha vach cuwdng birc cé thé st
dung phwong phap khoan né min 16 khoan ngén,
khoan tryc ti€p 1én vach va cho né ha vach.
Phwong 4n nay mé Mong Dwong da thuc hién
nhung giy can tré hoat dong khai thac, khoi
lwgng mét khoan nhiéu nhwng khong c6 hiéu
qua (vach van treo) (Céng ty CP Than Méng
Dwong, 2023). Do d6, can thiét cé gidi phap ky
thuit khac dé giai quyét vin dé ha vach treo
cudng birc.
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C4c 16 khoan dai 15+45 m tir cac 10 doc via
van tai, doc via théng gi6 nap no6 lam yéu vach
truwedc gwong hodc ha vach sau gwong (lam yéu
so bd). Gidi phap ndy stt dung séng nd véi 16
kKhoan dai tao ra tir 10 doc via théng gio, 10 doc
via van tai, khong tao ra nhiéu can tré hoat dong
khai théc, tuy nhién viéc ki€ém soat nang lwgng
né khé khan. Lwong thudc nd st dung qué it sé
khong c6 hiéu qua, néu st dung qua nhiéu thi da
vach da vo vun trwedre khi khai thac dén khu vuc
(trong trudrng hop né trwdec gwong), hodc tao ra
song rung chan 1én gy ra x6 1éch vi chdng, d6 1o
(trong trwong hop nd sau gwong). Vi vay, can
thiét phai c6 mot phwong an khac it rdi ro hon
phwong dn né min, va giai phap st dung ap luc
nuwdec 1a lwa chon ly twdng dé thuc hién.

2. Xac dinh diém giy tw nhién cua vach trong
qua trinh khai thaclo chg' M6 CP-2 mirc-190/-
130

Cac thong s6 co ban cta dit da xung quanh
106 chg M6-2 mitc 190/-130 dwoc trinh bay
trong Bang 1. Via than c6 chiéu cao khau trung
binh 2,2 m bao gbm 1,6 m than va 0,6 m 1ép da
kep. Chiéu dai 10 chg theo phwong khai thac t6i
thiéu 55 m (giai doan 1) va t6i da 245 m (giai
doan 2). Bwéc khiu la 0,8 m. Bwéc phd hda
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thuwong ky theo tinh toan thiét ké ban daula 1,87
m. D6i v&i cong tic pha hoa ban dau do dic diém
vach kho sip d6 nén phai tién hanh pha hoéa
cwdng birc. Gian chong st dung c6 ma hiéu XDY,
tai trong lam viéc 1800 kN, ap suit bom cot 20
MPa. Hién trang ciu truc co ban dat da khu vuc
10 cho trwére khi c6 gidi phap mo ta tai Hinh 1.

Qua trinh khai thac 16 chg sé pha v& trang
thai can bang va thay ddi gia ting (rng suit trong
khéi than nguyén gidp véi khu vece khai thac
(Hinh 2). Theo d4, pham vi tru than chiu anh
hwong sé hinh thanh bén ving theo hwéng tir
phé hoa vé khoi than nguyén la: Vung bo roi (1);
Vung roi rac (II); Vung déo (1II); Pham vi tang
cao &ng suat vung dan hoi (IV). Gid st tru than
tai chu vi viing khai thac & vao trang thai bién
dang dan hoi, thi (rng suit thang dirng tru than
oy dwoc phan bé nhw dwong cong 1. Gia tri oy
phat trién theo dwong cong ham mi 4m phu
thudc vao kKhoang cach x, t&i bién cta khu vyc
khai thac. Thuec té, dwéi tac dung cta ap luc cao,
tai viing 1an cin khu vuc khai thac sé xuit hién
vung bé roi va ving déo, dong thoi gy nén dich
chuyén hwéng rng suit vao bén trong khéi than
va gdy ra bién dang déo. Trong vung b& roi
(vung ), dat da da bi 1o roi va vé vun, co ban
khong thé truyén (rng suit thang dirng.

Bdng 1. Théng s6 co bdn ctia ddt dd xung quanh 1o che khu viec nghién ciru.

e Chigu | KBOIWONE 154 1 nén,[D6 bén kéo, Lure dinh ket S0€ M2
TT Tap da vach day (m) thé tich, y o (MPa) | oy (MPa) C (MPa) sat trong,
(kg/m3) : ¢ (do)
1 | VAch truc tiép (bot két) 4,5 2660 59,47 9,15 13,96 33025
Vach co ban (gom bot két 090"
2 vA cAt két hat min dén thd) 22 2630 111.83 10,39 36,77 35029

e T S _—— - — — — — ]

Do vong vach

Vach true tiép — — — —

-%

Hinh 1. M6 td cdu triic co bdn ddt dd khu vwee 10 chor M6 CD-2 mikc -190/-130.
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1- Ung sudt dan hoi; 2 - Ung sudt dan hoi déo; I-
Viing phd huy (vung bé roi); 11 - Ving phd hily
déo (viing roi rac); I1I- Vung tng sudt dan hoi

tdng cao (viing déo); IV- Viing trng sudt ban ddu
(viing dan hoi); xo - Chiéu rong khu viec khéng

¢6 tinh dan hoi,

Hinh 2. Kich thwéc viing bién dang dan hoi déo
va phdn b6 ting sudt thdng dirng.

Vung nirt né (vung II) dwa vao mdot bén cua
vung da khai thac, 4p lwc gidm va bang tng suit
nguyén sinh yH, tuy nhién cwong do dat da yéu
di r6 rét, tir dé6 lam cho dat da n&t né va dich
dong manh. Vung bién dang déo (vung III) dwa
vao mot bén cda khéi than ving nit né Il va
vung rng suat dan héi ting cao (viing IV) la viing
chiu tai trong. Vi tri giap ranh gitra vung déo 111
va vung dan héi IV 1a noi &ng suat tip trung lén
nhat. 0 mot d6 rong nhat dinh (x,) cach bién tru
than giap vuing pha héa, tng suit gi¢i han va ap
lwc 12 twong déng, day chinh 12 viing cin bang
gidi han, c6 kich thwéc bang téng chiéu rong cua
vung Il va Ill, dwgc xac dinh theo cong thirc (Li
va nnk., 2023):

m  KyH + Cctgo
=—In——-
2f¢ §Cctgep

Trong do: X, - Chiéu rong viing can bang gidi
han, m; m - 6 day via than khai thac, m; C - Luc
dinh két ctia than (hoic da), kN/mz2; ¢ - G6c noi
ma sat clia than, dg; & - Hé s6 can bang gidi han;

Xo

,(m) €y

1+sing
1-sing

6= (2)
f- Hé s6 ma sat gitra mat ti€p xdc vach va tru
via than véi dit d4, f = 0,3; K - Hé so tip trung
trng sudt, K = 2,5+3,0; v - Trong lwong thé tich
cua cac 1ép dat da phia trén via than, kN/ms3; H -
chiéu sdu dwong 10 so véi bé mat dia hinh, m.

Cung v&i qua trinh tién gwong ctia 1o cho tir
thwong khaoi diém, dién tich 16 cia vach co ban
dan ting l1én. Khi dat dén gi¢i han sip do6, bén
trong vach co ban sé xuit hién cac vét nit theo
hwéng doc va theo phwong. Véi sw phat trién
lién tuc cta vét nit ban dau, két hop phan 16
tran cia vach co ban theo phwong va hwéng déc
cling dwoc mé& rong, tir d6 tao ra buwdc giy ban
dau cta da vach co ban. Trong qua trinh sip d6
thwong ky, da vach co ban sé giy theo cac khiu
do nhit dinh.

Budc sap d6 thwong ky cua da vach dwoc
xac dinh theo céng thirc (Li va nnk., 2023):

2Xoy.th (3)

3XypxHXcos axk’

L=Mn+me

Trong do6: he — chiéu day vach truec tiép, m;
he, - chiéu day vach co ban, he, = 22 m, m; yw —
Trong lwong thé tich trung binh ctia da vach, yw
= 2,66 x 9,8 KN/m3; H - chiéu siu khai thac, H =
350 m; a - goc doc via than, a = 35 do; k - hé so
tinh dén anh hwéng cha khai théac, khi via
nguyén khoi k = 1, khi via da khai thac ting trén
hodc dwéi k = 0,9; gy, 4, — gidi han bén u6n binh
quén cda da vach, g, 4 = 3.05 MPa.

Két qua tinh toan dwoc L =14,57 m. Diéu
nay c6 nghia dé sip do tw nhién gwong phai
trong mot khoang 14,57 m. Khoang trong vach
nhw viy qua 1én nén nguy co mat an toan cao va
budc phai str dung giai phap pha hda cwdng birc.

3. Giai phap Kiém soat ap lwc mo6 bang phwong
phap bé gay thiy lwc dinh hwéng

3.1. Nguyén ly thwc hién

Sw nirt v& do thuy lwc lién quan dén viéc
khd&i tao vét nit, lan truyén va pha v luc két
dinh cta da dwéi ap suit nwéce cao cho dén khi
da bi pha huy, gay. Cac vét nitt thiuy lwc thuwong
duoc thiét k€ dé phat trién doc theo mot hwdng
du kién va do d6 hwdng lan truyén vét nirt cin
phai duoc ki€ém soat, dwoc goi la nirt thuy luc
dinh hwéng. Heéng lan truyén cua vét nit gay
nén dugc kiém soat dé dat dwoc hiéu qua mong
muon. Vi cweong dd kéo cia da thap hon nhiéu
so v&i ceong d6 nén cia nd, nén ng sudt tiép
tuyén xung quanh 16 khoan bi nitt dan dén bién
dang dit giy do kéo. Khi (rng suit kéo dat dén
d6 bén kéo tdi han, do téng cac thanh phin cia
{rng suit tai chd theo hwéng nay, mot bé mit yéu
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cta da bi pha v& va mé rong, tao thanh cac vét
nirt. Hai dang vét nit ¢6 thé hinh thanh khi st
dung phwong phdp bé giy thuy luc la vét nitt
ngang va vét nirt doc. Hwéng nirt ctia hai loai vét
nitt ndy vudéng gbéc va song song véi truc 16
khoan. Cac vét nirt ngang c6 tac dung tét hon
trong viéc nitt vach & cac mo than. Cac ranh
ngang dwoc cat bang cich stt dung miii tao ranh
ngang tai cac vi tri dwgc chi dinh trong 16 nitt.
Sau d6, mot loat 16 khoan lién ké v&i rinh ngang
dwoc bit kin bing may dong goéi kin dang ding.
Nwdéc ap suit cao dwgc bom vao pham vi kin nay
dé tao ra cac vét nirt xuyén tim. Khi thwc hién
bé giy thuy lwc, cic vét nit & xa 16 sé& bi nirt
trwdc, sau d6 chuyén hoat dong vé phia 16
khoan. Phwong phap nay dwoc goi la bé gay thuy
lwc rat lui. So d6 cia phwong phap nay dwoc
trinh bay trong Hinh 3.

Phuwong phap pha v thay lwc c6 thé thay
dadi cac dac tinh vat 1y, co hoc va ciu tric cua da
(Ma va nnk., 2022). Muc dich cta viéc &rng dung
phwong phap trong khai thac than hdm 10 1a lam
suy yéu hodc nit 1¢p than trén cung hodc vach
cing bang cach st dung nwdc ap suit cao dé
tang tinh thim cda than/da.

Viéc bé gay thiy lwc nén dwoc phéi hop véi
tién do tién gwong va dién bién cta da vach. So
dd cta cac 16 khoan ntt trén dwong 10 c6 thé
dwoc chia thanh b6 tri mot bén khi chiéu dai 1o
chg dwéi 150 m va bé tri hai bén khi gwong 10
cho dai hon 150 m. L6 khoan véi goc nghiéng
70+759, dwong kinh 16 khoan 75+90 mm st
dung mii cit loai KZ54 c6 hai canh dé€ cit cac
ranh ngang nhan tao tir 16 khoan. B4n kinh ranh
cit gip doi ban kinh 16 khoan. U'ng suit kéo hiéu

Pha va thuy hye

Viach da

qua sé& hinh thanh tir dau 16 khoan khi bom nwéc
ap luc cao dwéi su hd tro clia cac nut bit kin c6
mang cao su dé duy tri 4p lwc cua nwédc. Nuéc
dong vai tro la moéi trwong gian né va lam suy
yéu cac ciu truc tw nhién cta da. Viéc lwa chon
nut 16 khoan cin cit vao 4p lwc bom ép, hé s6
rong cta khdi than, tinh thdm th4u cua than va
hwéng khoan.

3.2. Tinh todn dp lwc nwéc

Ap lwc nwéc va toc do dong chay hop 1y cé
thé 1am nit c4c 16 khoan trong da va gitt cho cac
vét ntitt mé. Ap sudt tham chiéu c6 thé lam nit
16 c6 thé dwoc tinh theo cong thitc (4). Ap suit
dong nwéc phai ddm bao yéu cau da 1on dé pha
v& d4, lam cho da bi pha v lién tiép theo tirng
doan. Khi mot vét niet bén trong hinh thanh va
lan roéng, nwéc c6 ap sudt bom vao cac 16 can
thiét (Xu va nnk,, 2021).

Pb = 30min — Omax + 0: =93 11 MPa  (4)

Trong d6: Omin Va Omax 1an lwot biéu thi tng
suat nén t6i thiéu va téi da, va o¢biéu thi dé bén
kéo cacloai da vach. Trong dé: o, = 52,28 MPa
- Cwong d6 khang nén nho nhat cia da bot két;
Omax = 79,04 MPa - Cwdng do khang nén 1én
nhit cua da cat két; o, = 15,31 MPa - Cwong do
khang kéo 1é6n nhit ctia da cat két.

Qua trinh thuc hién dwgc mo6 ta nhw sau: (1)
Thiét 13p 16 khoan thudy lwc véi dwong kinh 90
mm; (2) Két néi dwong nwdc véi may bom ap
lwc cao; (3) Pat cac nut khéa 16 khoan, chiéu dai
nat phai lén hon 1 m. Bit khoa nut, kiém tra tinh
trang hoat dong; (4) Gia tang ap lwc nén cia
dong nuéc trong 16 khoan téi khi dat 10 MPa.

1o o s i
4Cac vet nit ngang

Chot ngang  Khoang cach chot khéa My do dp suit

6 khoan pha hiy:

i
/ \
Lo thoat nuéc

§ i Nitkhéacaosu ., :. ;
H g S Khoi lwong than/da

(a) So d6 nguyén ly thuc hién ctia phwong
phép bé gay thiy lwc.

(b) So @5 b6 tri 16 khoan phwong phap bé gay thiy lc.

Hinh 3. So d6 nguyén ly phwong phdp bé gdy thily lwc (Ma va nnk., 2022).
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Kiém tra bd nut 16 c6 thé gittr dwoc ap suit
thiy Iwc hay khong bang cach xem ddng ho ap
sult. Trong trudng hop ap sut nwéc bi gidm thi
thir lai gia tai 4p sudt nwéc. Néu van mat 4p suit
thi 16 khoan bi ro ri; (5) Gia tiang ap lwc 1én dén
Kkhi vach bi v, tirc 1a khi ap lwc biéu tai dong ho
do giam manh dot ngdt; (6) Sau khi bé gay thuy
lwc, tit bom cao ap trudc khi cit ngudn cip
nwéc. Sau d6, gidi phong ap suit trong may bom
va dua thiét bj ra khéi 16 khoan.

4. Két qua va thao ludn

Viéc thiét14p cac16 khoan trén dwong 16 doc
via van tai va doc via thong gi6 dwoc thyc hién
v&i chiéu siu khoan 20+25 m, nghiéng so véi
hwéng déc khodng 10+159, nghiéng so v&i mat

Lé chg v 2.CB-1904130

L6 DVMC 230 M8.CB
Mang fuetinox

phang nén 10 60+700. St dung cac nut 16 khoan
ma hiéu FKSY-2.0 cé chiéu dai 1,5+2,0 m, tic
dung gitr nwéc di mot chiéu, ddm bao khong tut
ap do thao nguoc nuérc.

Ap suit bom ép nwéc phai 16m hon luc
khang nén cda d4, 1y ap sudt toi thiéu 9,0 MPa.
Lwu lwgng bom ép tir 50+150 lit/phut, thiét ké
lwa chon thiét bi bom ép la hé théng bom dung
dich nhii héa cua cac 16 cho. Khi bom ép chi cin
thay d6i dung dich nhii héa bang nwéc va dit ap
sudt may bom theo mic tinh toan & trén. C6 thé
str dung bom mdy ap suit cao 150 MPa m3 hiéu
JUNDONG hoac loai cé tinh nang twong dwong.
Ngoai ra, tai hién truwong cé thé st dung nguén
nuwdc khac khi dap ng dwoc yéu ciu vé ap suit
nhw di lwa chon. Phwong thirc bd tri 16 khoan ép
nwéec trinh bay trong Hinh 4.

!II
£ i
i :

SN i
R —
M ;
: 1
':'"_; = -
% [ .

=
S —
e i
il i
|].

. . i
[ I | [T I

-t -

12-15m

800 200,

500 [200] 200 800

(&) Vi tri thwe hién cac 16 khoan ép mwrée bé giy vach (mit bing)

I Vach co ban
T TianuGe mangap_ |3 khoan &p nuec E1

% [ Va N7
2 | ach tn:_IC tiép =7 R

!
g

Bla khoan KD 150

(b) Mat cat h chiéu thi cong

Tia nurére mang ap—|

Il

[
:xﬂx M
[l
—H

=]

B B
IJ!

(c) Niit 15 FKSY-2.0

(d) Miii khoan
KZ54

Hinh 4. Sor do b6 tri 16 khoan ép nwéc bé gdy vdch bdng phwong phdp thuy luc.
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Cong tac khoan ép nwéc trén 10 doc via
thong gid va doc via van tai dwoc thue hién theo
budc tién gwong, cach gwong khoang 12+15 m.
Két qua trwdc va sau khi thwe hién giai phap
dwoec trinh bay tai Hinh 5. Két qua nghién ctiru
tai hién truwong cho thiy da vach da dwoc ha
cuwdng birc theo budc sip d6 tir 1,6+2,4 m, dat
két qua ky vong nhu thiét ké.

5.Kétluin

Khai thac than hdm 1o s dung phwong
phap pha héa toan phan c6 chi phi san xuit thap
nhuwng ton tai nhwoc diém khi vach cirng virng
sé tao ra vach treo. Khoang tréng khai thac 16n
tao ra cac nguy co tiém an gy nguy hiém, mit
an toan lao déng. Do do, viéc ha vach theo chu
ky la rat quan trong, ddm bao san xuit thuén loi,
gidm thi€u nguy co xay ra sw cd dip vach, do lo
do bwéc pha hoa lon.

Thuc té st dung gidi phap né min 16 khoan
ngan dé ha vach tai 16 cho M6 CD-2 mirc -190/-
130 khong dem lai hiéu qua nhw mong muén.
Néu str dung né min bang cac 16 khoan dai sé tao
ra séng né manh, rat khé kiém soat c6 thé gay
mat an toan 10 cho.

N6i dung bai bao trinh bay phwong phap bé
gdy thay lwc dinh hwéng dé 1a yéu so bo vach
ctirng, phuc vu pha hoa theo tién do khai théac.
Trong phwong phap nay, dong nwéc cé ap dugc
dwa vao cac 16 khoan di chuyén theo cic phan

L& khoan ép nudc

3-5m

400--600

2,000
z
=]

Méng tnuot inox Than, da luéng pha hoa

Ga khoan MQT130

0t TLD + gb thiu danh ganh tang cuang

i TLDD XDY
(a) Trwdre khi thye hién khoan ép nwérc.

16p hodc vét nit nguyén sinh lam suy yéu va bé
gdy c6 kiém soat phin tir da cieng. Tir d6 tao ra
cac vét niet thir sinh va cac vét niet nay tiép tuc
bi 4p lwc nwée lan truyén lam suy yéu tir tir. Két
qua tinh todn véi ap lwc 931,09 kG/cmz?, viéc b6
tri cac 16 khoan dai 20+25 m va khoadng cach
gitta hai 16 khoan 12+15 m 1a d0 lwc d€ 1am nit
gdy cac lop da clirng. Dwdi tac dung cda ap luc
mo cac khe nirt thit sinh nay tao ra cac mang khe
nirt nhé hon 1am pha vé két cdu ctia @4 vach dan
dén sap dé6 theo kiém soat véi chu ky 1a 1,6 m,
ddng nhu ky vong thiét ké.

K&t qua nghién ctru trong bai bao khong chi
ap dung dwgc cho mé than Méng Dwong, ma con
12 co s& dé tham khao thwe hién cho cac mo, khu
vurc khai thac c6 diéu kién dia chat twong tu.

Loi cam on

Tép thé tac gia xin chin thanh cdm on lanh
dao Céng ty C6 phan Than Méng Dwong va
phong ky thuit da tao diéu kién gidp d& tai liéu
dé hoan thanh nghién ctru. Nghién ctru nay dwoc
tai tro b&i Trwong Pai hoc M6 - Dia chat trong
dé tai ma s6 T24-19.
Pong gop cua tac gia

Nguyén Phi Hung - xay dung dé cwong, viét

ban thao bai bao; Pham DPtrc Hwng - thuwc hién
nghién ciru mé ta tinh todn cac diém giy tuw

3-5m

2,000

0 I L>1600

Mang trugt inox . i
g It | Than, d4 ludng phé héa
6t TLD + g6 thiu danh ganh tang cudng

ia TLDD XDY

(d) Sau khi thye hién khoan ép nwérc.

Hinh 5. Két qud truéc va sau khi ép nwére ha vdch cwéng bire.
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nhién; Lé Tién Diing - gép phan kiém dinh md

hinh, chinh st¥a néi dung ban thao.
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