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M4 than Na Duong c6 céu tao dia chéat thudc ting Neogen, nén thuong xuyén xay ra truot & bo tru,
gay mat an toan cho qué trinh khai thac xubéng séu. Méat khac, trén bo tru Nam via 4 con cé céc céng
trinh déc biét, can duroc bdo vé véi mire d6 yéu cdu cao vé an toan. Céc gidi phap céng nghé xw Iy bor
tru md than Na Duong da dwoc nghién ciru ly thuyét, gébm: gidi phép béc dat da han ché rung chén bor
mé nhw khoan né min duong kinh 16 khoan I6n, né min gidm chan déng va lam toi bAng méy cay xdi;
gidi phéap khoan gidm &p va quan tréc én dinh bor mé. Két qua thir nghiém ngoai thuc dia tai bor tru mé
than Na Duong la co s& dé mé tiép tuc &p dung cac gidi phép xtrly bo tru vao thuc té sén xuét cac ndm
tiép theo, dam bao an toan cho céc céng trinh trén bé mét va khai théc xubng séu.

Tir khéa: bo tru mé than Na Duong, cong nghé lam toi dat da, khoan théo nudc gidm ap, quan tréc

dich déng.

1. DAT VAN BE

Mo than Na Dwong la mét trong nhitng mé than
16 thién 1&n clia Tdng Coéng ty Cong nghiép Mé
Viét Bac TKV - CTCP. Mé dwoc dwa vao khai thac
tr nhirng ndm dau nhitng nam 60 cda thé ky XX.
Trong qua trinh khai thac, hién twong bién dang,
trwot 1& dat da da xay ra hién véi quy mod khac
nhau. Trén b& md, cach bién gi¢i khai trwong tir
130 m dén150 m |a Nha may nhiét dién Na Dwong
1, Na Dwong 2 (chuan bj diu tw). Day la ho tiéu thu
than duy nhét ctia mé Na Dwong va ciing |a cac
cong trinh d&c biét, c6 mirc dd yéu cau cao vé an
toan, can dwoc bao vé trong subt thdi gian ton tai.
Vi khéi lwong dat da boc tru yéu cau xi ly hang
nam l&n trong didu kién yéu cau cao vé an toan,
can thwc hién déng bd céc giai phap cong nghé x(r
ly bér tru, gdm: Gidi phap vé cong nghé béc dat da
tru phu ho'p; gidi phap khoan gidm &p va quan tréc
on dinh ber mé.

2. NOI DUNG NGHIEN cUl’U

2.1. So’ lworc vé M6 than Na Dwong

Mé than Na Dwong dang khai thac tai khai
trwdng via 4, cbt cao day mé thap nhat & mirec +150
m, b try dwge chia thanh 3 khu: Khu |, khu 1l (khu
Trung tdm) va khu Il (Hinh H.1). Trong do, khu I

da tam dirng khai thac & mirc +150, mé dang khai
thac khu I, khu Ill. Chiéu cao b&r try & vi tri I6n nhét
la 130 m, géc dbc trung binh toan ctia bo a = 15° =
22°. Khu vyc phia trén mat, cach bo tru khu Trung
tam khoang 150 m, tai c6t cao +285 m c6 cac cong
trinh: Nha may nhiét dién Na Duwong 1 (NDND-1)
dang hoat déng, Nha may nhiét dién Na Dwong 2
(NDND-2), khu Xwéng sang (mé Na Dwong) lién
ké v&i NDND-2.

H.1. Hién trang khu vucbd tru mé than Na Duong

DAt da bo' tru mé than Na Dwong gdm: Cat két
50%, bot két 30%, sét két 20%; c6 hé sb kién cb f
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H.2. So d6 cong nghé lam tei dat da ba tru bang khoan nd min, duéng kinh 16 khoan D=160mm

<5, nit né cap | - Il, khéi lwong thé tich trung binh
tlry = 2,35+2,43 t/m3, cAu tao dang phan I&p méng,
thé ndm cam vao khong gian khai thac véi géc déc
tlr 15+22°. Tl bé& mat xubng 40 m, dat da bo tru
dwoc phan chia 06 1&p van tbc, véi toc do truyén
am tlr 700 m/s dén hon 2500 m/s [2]. D& dap tng
nhu cau béc dat trong qua trinh san xuét, han ché
anh hwdng dén bd tru, d@m bdo an toan cho cac
cong trinh trén mat va khai thac xuéng sau, can
thwe hién déng bd cac gidi phap, cdng nghé xt ly
b tru, gom:

2.2. Giai phap cdng nghé boc dat tru giam tai
b tru phu hop

Dé& gidm tai cho b tru, theo thiét ké b tru béc
dat hinh thanh két clu tlr 3+4 tang trén pham vi
toan bo; chiéu rong Iép da béc theo phwong ndm
ngang tr 30+100 m; chiéu cao tang khi boc dat
da 12 m; khi két thtic 36+48 m; géc nghiéng swdn
tAng béng gdéc cdm clia cac 16p dat datrua =P =
15+20°. Téng khéi lwong béc da tru 19,17 triéu m3,
khéi lwong dat da bo tru hang nam tir 0,73+2,25
triéu m3 [1].

Hién nay, trén bo tru mé than Na Dwong, tai cac
khu vic xa NDND-1 s dung cong nghé lam toi
d4t da bang khoan né min 16 khoan nhé d = 36mm,
suét pha da nhd, nang suét thap, chi phi lén. Khu
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H3. So dé dau ghép mang né vi sai
a- Theo so d6 dudng chéo tai khu vuc tiép gidp tru via than;
b- Theo s¢ d6 dang hinh ném tai khu vuc tiép giap botru

vic gan NDND-1, s dung céng nghé lam toi bang
phuong phap co hoc, bang rdng gau may xuc
thdy lwc gau nguoc (TLGN) dé cay bay. Véi khbi
lwong dét da boc yéu ciu can xt ly Ién hang nam
nhw trén, cong nghé béc dat da be tru hién nay sé
khéng dap (rng dwoc yéu ciu vé san luong, tang
chi phi béc dat, van hanh, bao dwéng may xuc.
Nh&m han ché tbi da chadn dong né min t&i bo
tru, dac biét dbi véi khu vwe NDND-1, nang cao
mirc d6 dap v& dat da, ting nang suat dong bo
thiét bi xuc bbc van tai, dap &ng yéu cau san lwong
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béc da theo ké hoach. T két qua nghién ciru ly
thuyét, trén co s& giai phap cong nghé da va dang
thwe hién tai mé, dé xuét cac gidi phap céng nghé
béc d4t da b tru bd sung, thay thé gom: (1) Khoan
nd min dwéng kinh 16 khoan Iénd = 160 mm va céc
gidi phap nd min gidm chan doéng; (2) Lam toi bang
phwong phap cay x&i.

2.1.1. Céng nghé lam toi dat da bang n6é min
giam chan déng

Can clr vao dac diém, didu kién dia chat va cac
yéu cau vé ky thuat, céng nghé duoc ap dung tai
cac khu vue boc dat da b tru co khodng cach dén
hang rao cac cong trinh can bdo vé R = 384m.
Trén bo tru chia 2 khu vwe: Khu viee tiép giap voi
tru via than va khu vuc tiép giap véi be tru két thuc.
Gidm tac dong séng chan ddng nd min bang giai
phap giam lwong thubc nap trong méi 16 khoan,
trén méi khu vuc chia chiéu cao ting h = 12 m
thanh 2 phan tang (h,,), tién hanh khoan nd trén h_
= 6m, dong thoi st dung phuong phap nd min vi
sai toan phan. Céng nghé né min dwéorng kinh D =
160mm gidm chan dong trén mdi khu vuc st dung
thé hién Hinh H.2 va Hinh H.3.

2.1.2. Céng nghé lam toi dat da bang may
cay x&i

May cay x&i thwc chat Ia may gat ¢ gén ludi
x&i phia sau (Hinh H.7a, b). Day 1a mét loai thiét bi
tién tién, rat co dong, linh hoat va gon nhe, dé st
dung, phu hop véi day chuyén ddng bo thiét bi theo
chu ky sén cé cia mé, thuén loi cho céng tac van
hanh, t6 chire thi cong, chi dao san xuét va khong
lam dao 16n cac quy trinh san xuat hién dang ap
dung ctia mé.

Trén co s& dac diém dja chat, dic tinh am hoc,
diéu kién cong tac trén b try mé than Na Duwong
va v&i cong suat may D7R (194kW), cong nghé
lam toi dat da khoéng can khoan né min s dung
may cay x&i c6 thé ap dung khi R < 384 m, budc
phai ap dung khi R <305m. Tt d6, Vien KHCN M6 -
Vinacomin da dé xuat cong nghé cay x&i déi véi by
tru, gém: (i) SDCN1 - So' dd cay x&i rach xen nhau
dang doc —tron, hwéng cay x&i doc theo I16p dat da
(Hinh H.4a); (ii) SDCN2: So db theo so dd zic zac
tién Ui, hwéng cay x&i vudng géc dudrng phuong
caclép dat da tru (Hinh H.4b). D4t da sau khi dwoc
x&i xong, sé& sir dung ban gat clia may x&i, chiéu

dai vun déng tlr 30 m dén 50 m, sau d6 dung may
xtc TLGN xuc 1&n 6 t6 tw d6 d& van chuyén di d6
thai (Hinh H.4c). D& ddm bao qua trinh boc dat da
b& tru dworc lién tuc, an toan- hiéu qua, trén bo mé
chia thanh 3 khu vyc: khu vye cay x&i, khu vye dw
trtr va khu ve xtc boc.

H4. So 40 cong nghé boc dat da bo tru bang may cay xdi.
a) Sodé cay xdirach xen nhau dang doc - tron (SDCN1);
b) So do cay xdiziczac (SPCN2); ¢) So dd gat gom va xiic bic ddt dd

2.2. Giai phap khoan thao nwéc giam ap lwc

DPé lam gidm ap lwc codt nwde co ap trong bo tru,
nham lam gidm co ché trwot sau theo mét I&p, ting
cwéng d6 6n dinh bo tru mé than Na Dwong, dén
thoi diém hién nay da tién hanh khoan 23 16 khoan
v&i chiéu sau tlr 80 m dén 120m khoang cach cac
16 khoan 80m.

Tiép tuc thwc hién gidi phap trén, Vién Khoa
hoc Céng nghé M - Vinacomin dé xuét tién hanh
khoan 08 16 khoan gidm &ap vé&i dwong kinh 108
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mm khoéng céch gitra cac 16 khoan 80m nam trén
cac tuyén dia chét T.IIA dén T.IIIB, tai cao trinh mirc
+165 m dén mlrc +174 m (Hinh H.5). Cac 16 khoan
dwoc co két cAu dng chéng va 6ng loc phuc vu cong
tac bom hut nwéce thi nghiém va thao nwdc ap luc.

H.5. Vi tri bé tri cacl6 khoan giam ap, tuyén quan trac dich déng,
tuyén mat cat dia chat trén bétru mo than Na Duong

2.3. Quan trac 6n dinh b mé

Dé theo dbi, danh gia dd én dinh cla bd mé
can tién hanh quan tréc dich dong. Két qua quan
trac dich dong cho phép xac dinh téc do, cuong
dod, quy mod dich chuyén, mat trwot va bién gisi
khéi trivot, sw bién thién cac dai lwong dich chuyén
trong khong gian va thai gian, mdi twong quan gitra
cac yéu td anh hudng dén 6n dinh bd mo, dy bao
mirc d6 phat trién cha bién dang, tinh toan, tim
kiém cac giai phap phong chéng trwot 16 cho cac
b& mad 16 thién.

Khu vwe bé tru Nam dwoc xac dinh dat hé théng
quan trac én dinh tir tuyén dia chat T.IIA + T.IIB
trén chiéu dai 700m. Hé thdng quan trdc &n dinh
b& mé, gdm: Hé théng quan trdc bé mat va quan
trdc sau. Co 5 tuyén quan trac, vi tri cac tuyén thé
hién Hinh H.5.

3. KET QUA VA THAO LUAN

Két qua ap dung cac gidi phap cong nghé xir
ly b& tru moé than Na Dwong ddm bdo an toan cho
céc cong trinh trén bé mét va khai thac xubng sau
nhw sau:
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3.1. Giai phap cong nghé béc dat tru giam tai
b& tru phu hop

3.1.1. Cong nghé lam toi dat da bang khoan
né min giam chan dong

Vién KHCN Mg - Vinacomin két hop véi Cong ty
than Na Dwong thwc hién 13 bai nd thwc nghiém
tr ndm 2019 dén nam 2022. Qua trinh thir nghiém,
st dung may do dia chan Blastmate Il — Canada,
dét tai hang rao Nha may nhiét dién (Hinh H.6a) dé
xac dinh téc d6 dao déng nén cong trinh.

a)

4]

H.6. Mét s6 hinh anh vé cong tac thi nghiém giai phap
né min gidm chan dén g st dung dwong kinh 16 khoan D =
160mm trén bo tru.

a) (6ng tdc chudn bido chdn dong nd min;

b) Céng tdc chudin bi né min;c) at dd lam toi sau vu nd min.
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Bang 1. Tong hop két qua thi nghiém céng nghé khoan né min duéng kinh D=160mm trén bé tru

Thong s6 co bén
Tén bai Ho chiéu KNM Tang Ngay do Q kg H PPNM L,m PVS,

NG ¥ dym o hym mm/s
BN1 42-10/HCNM-ND +270 31/10/2019 1309 26 65 74 3,2 Vi sai 1.330 0,967
BN2 43-10/HCNM-ND +270M 31/10/2019 1309 29 69 1,1 34 Vi sai 1.380 <0,75
BN3 01-11/ HCNM-ND-Tr +270M 15/11/2019 791,5 1 82 9,2 43 Vi sai 1.365 <0,75
BN4 01-12/ HCNMND-Tr +2709) 4/12/2019 1576 60 39 44 1,7 Vi sai 1.360 1,78
BN5 02-12/ HCNMND-Tr +2709) 5/12/2019 14515 59 41 4.6 1,6 Vi sai 1.400 <0,75
BN6 01-03/ HCNMND-Tr +258% 31/3/2020 2352 38 65 730 44 Vi sai 1.270 <0,75
BN7 01-04/ HCNMND-Tr +258% 4/4/2020 1760 32 62 69 43 Vi sai 1.270 <0,75
BN8 01-01/ HCNMND-Tr +210% 5/1/2021 2918 4 75 890 43 Vi sai 970 <0,75
BN9 01-02/ HCNMND-Tr +2220 7/8/2021 1070 19 61 7,20 35 Vi sai 930 <0,75
BN10 01/01/22/HCNMND-Tr +210@) 10/1/2022 3904 97 54 6,4 2,64 Vi sai 945 2,12
BN11 01-05/HCNMND -Tr +198™ 19/5/2022 1704 3163 7,1 3,43 Vi sai 950 <0,75
BN12 02-05/HCNM-ND-Tr +198™ 20/5/2022 2720 47 6,1 6,9 3,23 Vi sai 665 3,23
BN13 03-05/HCNMND -Tr +210M 21/5/2022 1696 24 7 79 4,65 Vi sai 590 3,27

Ghi chd: BN1, BN2,...BN13-B&in6 s6 1, 2,... 13; KNM- Khoan né min; Q- Quy mé vu né, kg; N- Téng s6 16 khoan, I6; H,, -

Chiéu cao tang trung binh, m; l,- Chiéu séu trung binh 16 khoan, m; h_ - Chiéu cao cét thuée trung binh, m; PPNM- Phuong
phap né min; L - Khodng cach trung binh dén vi tri do, m; PVS- Téc d6 dao déng tai hang rao Nha méy Nhiét dién, mm/s;

1- Phén tang trén; 2- Phén tang dudi.

Trong cac vu nd thtr nghiém, v&i quy md vu nd
Ién nhét 1a 3,94 tan (Bai sb 10), PVS = 2,12 mm/s,
cac vu nd khac déu c6 PVS < 0,75 mm/s dén 3,27
mm/s (Bang 1) va nhé hon nhiéu téc d6 dao dong
khuyén cao cho phép ch = 5+15 mm/s theo TCVN
7378- 2004 [3], ddm bao an toan cho khu virc Nha
may. Bén canh dé, mrc d6 dap v& dat da cla cac
bai nd twong dbi ddng déu (Hinh H.6c), phu hop
véi cac loai may xtc. Suat pha datir 26,6 m3/m dén
32,84 m3m, tang gap 11+14 14n so v&i cong nghé
hién tai, n&ng suat ca may xuc tang tir 2 % dén 6,4
%, nang suét ca van tai dat da 6 to trong tai tir 40
tAn dén 58 tan tang 1 % dén 1,5 %.

3.1.2. Céng nghé lam toi dat da bang may
cay x i

Vién da két hop véi Cong ty than Na Duong thuc
hién 08 ho chiéu cay x&i trong ndm 2021 bang may
cay x¢&i D7R tai tuyén dia chat T.ll, tAng +246/+234
tru khu Il. D4t da cay x&i c6 tbc do truyén am tw
700m/s dén 1500 m/s;

Két qua thtr nghiém coéng nghé lam toi bang
may cay x¢i dwgc thwc nghiém nam 2021, cho
thay: (i) Cay x&i theo SDCN1 (02 ho chiéu): Téc do
may khi cay khdng khéng 6n dinh (Vmax = 26,67m/
phut), khé khan trong qué trinh pha vé& |6p dat da
clng nhuw céat két, bot két, chiéu sau ngap rang xai
chwa d@m bao theo théong sbé kj thuat may, may
lam viéc & ché do tai cao, ndng suét cay thap dat
426 mé/ca (Hinh H.7a); (ii) May cay theo SDCN2
(06 ho chiéu): Qua trinh pha vé& lién két cac lop dat
da cirng t6t hon so véi SDCN1, téc dd may khi cay
x0i lién tuc, 6n dinh, trung binh dat V, = 29,93 m/
phut, chiéu sau ngap rang dat 0,6m, cho nang suét
cay x&i cao hon so véi SDCN1, nang suét ca dat
797 md/ca (Hinh H.7b). D4t da sau khi cay x&i toi
vun (Hinh H.7c¢), céng tac gat gom, xdc béc — van
tai dé dang, thuan loi.

Tuy nhién, do may cay x&i D7R da ci, van tbc
may cay khi lam viéc con thap (cay cac lop datda
tl trén xubng khi st dung SBCN2 déu cho két qua
twong dwong nhau), kha ndng cay |6p dat da co
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(a)

H.7. Mét s6 hinh anh vé cong tac thir nghiém giai phap lam tei bang may cay xgi
a) Cay xdi theo SDCN1, b) Cay xdi theo SDCN2; ¢) Két qud lam toi ddt dd theo SDCN2

tbc do truyén am >1.250 m/s cdn han ché, dé tang
nang suét cay x&i can thuc hién bang may cay cé
c6ng suat Ién hon dé nang cao hiéu quéa céng nghé.

3.2. Giai phap khoan thao nwéc giam ap lwc

Két qua quan trdc 23 16 khoan cuia giai doan nam
2008 dén 2020, cho thay: Toan bo cac 16 khoan déu
gap mot tAng chira nuédc ap lwe phan bd tir 6 sau
5,35 m dén 79,9m, cao trinh t» mirc +193,05 dén
mirc +118,9 m. Ap lwc nwéc nhd nhat 0,1 atm, ap
lwc nwédc Ion nhat 0,8 atm. Lwu lwong nwéc nhd
nh4t 0,019 I/s, lwu lwong nwéc 1én nhét 0,625 I/s.

Khi tiép tuc khoan 08 16 khoan thao nuérc, gidm
ap trong nam 2020, két qua khoan, va bom hut thi
nghiém ngay sau khi khoan cho thay: Cac 16 khoan
déu gap mot tng chra nwéc ap lwe phan b tr do
sau 10,7 m dén 18,0 m, cao trinh tir mirc +161,2 m
dén mrc +156,68 m. Ap luvc nuwéc tir 0,1 atm dén
0,2 atm. Lwu lwong tir 0,158 I/s dén 0,264 I/s, Hé sb
thAm tir 0,01083 m/ng dén 0,1505 m/ng, Ban kinh
anh huéng tr 41,17 m dén 52,5 m.

H.8. Thi cdng va van hanh hé théng 16 khoan giam ap luché tru

Qué trinh theo déi tir nam 2020 dén nam 2021:
Lwu lwong nuwéc chdy ra tir cac 16 khoan nhd, Q=
0,121+0,184 (I/s), ap lwc nudc thap, khoang 0,1
atm. Nhw vay, ap lwc nwdc ngadm tac dong lén b
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mo tai khu vwc khoan da dwoc gidi phdéng, giam
thiéu tac dung lén mat trwot b tru, ting d6 6n dinh
cla bo.

3.3. Quan trac dich déng b& mé

Két qua quan trac dich dong 9 dot tai 9 16
khoan quan tréc sau va 5 tuyén quan trac bé mat
khu vyc bd tru Nam via 4 mé than Na Dwong
tir 30/5/2019 (dot 1) dén 30/5/2022 (dot 9) (Hinh
H.9), cho thay:

- Quan trac bé mat (Hinh H.9a): B& mat bo tru
tiép tuc bi phong héa, mét sé khu vuc chuwa cat
tAng, gidm tai b tru, c6 xay ra hién twong sat &
bé& mat cuc bo.

H.9. Cong tac quan trac dich d6ng bo mo.
a) Quan trdc bé mat be tru; b) Quan trdc dich déng sdu

Bé mat b& tru mé than Na Duwong twong ddi 6n
dinh, v&i téc do dich chuyén bién dang khéng dang
ké, nhd hon 0,3 mm/ngay dém (b < 0,036m/nam).

- Quan trac sau (Hinh H.9b): Khu vuc mat bang
nha may nhiét dién Na Dwong hién tai dang dndinh,
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H.10. Mt cat ki€m toan &n dinh bé tru mé than Na Duong

chwa phat hién dich déng dia téng dudi sau. Khu
vuc trung tdm bd tru Nam, két qua quan trac dot 9,
van téc dich chuyén cla cac diém trén 5 tuyén thay
déi tir 0+52mm so v&i dot 1, twong dwong van tbc
dich chuyén 0,047 mm/ngd. Nhw vay, bién dang b&
tru mé Na Duong la bién dang dan héi, chwa mang
tinh chat tang dan va nguy hiém, hé sé 6n dinh n
>1,3 (Theo muc 12.2.4.9 TCVN 10673:2015 [5]).

3.4. Panh gia 6n dinh b® tru mé than
Na Dwong

Trén co s& két qud ap dung cac gidi phap xw
ly b& tru mé than Na Dwong thuwe hién theo Dy an
SXTN, Vién Khoa hoc Cong nghé Md - Vinacomin
da tinh toan &n dinh hién trang b tru khu Il tai tuyén
A, 1lIB (bén trén la NDND1). Phwong phap tinh
toan dwoc thuc hién bdng mé hinh sb trén phan
mém Geostudio. Vi tri cac tuyén mét cét kiém toan
6n dinh xem Hinh H.5. Chi tiét m&t cat xem Hinh
H.10.

Két qua kiém toan cho thay: Khu Il, 1a khu vuc

phia trén dat NDND1, véi chiéu dai theo phwong L
= 420m, hé sb 6n dinh n = 147+154 (Theo Muc
10.2.1.2 TCVN 5326 - 2008 bd* md 6n dinh v&i thdi
gian tn tai md I&n hon 20 ndm thi hé sé dy triv 6n
dinh n > 1,3) [4] va phu hop v&i két qua quan tréc
dich déng ngoai thyc dia.

3. KET LUAN

Cac giai phap cong nghé x& ly bo tru mé than
Na Dwong la cong trinh thwe hién déng bo cac giai
phap vé céng nghé lam toi dét da, khoan gidam ap
va quan trac 6n dinh b&> mé. Két qua thwe nghiém
trén b tru cho thay, cong nghé |am toi dat da bang
khoan céac giai phap ¢6 tinh thyc tién cao, phu hop
vGi diéu kién tw nhién, ky thuat bo try, 1a co s& dé
md than Na Dwong tiép tuc ap dung céc gidi phap
Xt ly bo tru vao thuc té san xuét cac nam tiép theo,
nham dam bao an toan cho cac codng trinh trén mat,
dac biét la Nha may Nhiét dién Na Dwong, qua trinh
khai thac xudng sau va mang lai hiéu qua kinh té
trong hoat déng khai thac méQ
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THE SOLUTIONS FOR TREATMENT THE NA DUONG COAL PIT MINE’S FOOT WALL
TO ENSURE SAFETY FOR SURFACE CONSTRUCTIONS AND DEEP MINING
Le Ba Phuc, Luu Van Thuc, BDoan Van Thanh, Do Kien Cuong, Tran Vu Thang

ABSTRACT

Na Duong coal mine has a geological structure of Neogene layer, so there are frequent landslides of
the foot wall, causing unsafety for the deep bench mining process. On the other hand, coal seam number
four of the southern foot wall, there are special construction works that need to be protected with a high
degree of safety requirements. Technological solutions to treat the Na Duong coal mine’s foot wall have
been theoretically studied, including: Soil and rock removal solutions to limit mine bank vibration such as
drilling and blasting with large borehole diameter, blasting to reduce vibrations and loosen the rock and soil
by a ripper; Drilling solution for pressure relief and monitoring of mine slope stability. The results of field
tests at Na Duong coal mine’s foot wall are the basis for the mine to continue to apply foot wall treatment
solutions to actual production in the following years and ensuring the safety of surface constructions and
deep mining.

Keywords: Na Duong coal mine’s foot wall; rock fragmentation technology, drill to reduce pressure,
stable slope monitoring
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