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Khéi long mét 16 chéng xén hang ndm tai cac mé than hdm 16 vung Quéng Ninh khé I6n va luén cé
xu thé tang theo thoi gian. Nguyén nhan chu yéu la do diéu kién dja chét phic tap, nhiéu phay, nuéc,
do séu khai thac I6n, dnh huéng béi &p luc twa 10 cho trong cuing mét via hay gitka céc via than gan
nhau, ... da khién cho khéi than, d& xung quanh dwong 16 bi lam yéu, mét 6n dinh, gia tdng pham vi
dich chuyén Ién két cdu chéng, gay bién dang, thu hep tiét dién, khéng dédm bédo yéu céu ky thuét, an
toan. Hai trong sé céc gidi phap chu yéu dé gidi quyét vén dé trén Ia gia cuong khdi dé bang héa chét
va str dung tru nhan tao thay thé tru than bdo vé duong 0. Bai bao di séu vao trinh bay két qua trién

khai ap dung cac giai phap nay.

T khéa: mat 6n dinh duong 10, gia cuong khéi da, tru nhan tao.

1.DAT VAN BE

Ty I& chéng xén 15 tai cac mé than hdm 16 ving
Quang Ninh cac nam gan day ludn chiém trén 25%
tbng mét 16 dao méi va cé xu thé tang theo thoi
gian. Nguyén nhan chi yéu la do diéu kién dia chat
phirc tap, nhiéu phay, nuéc, dd sau khai thac Ion,
anh hwéng béi ap lwc twa 10 chg trong cung mot
via hay gilra c4c via than gan nhau,... da khién cho
khéi than, da xung quanh dwdng 16 bi lam yéu, mat
4n dinh, gia tdng pham vi dich chuyén lén két cau
chéng, gay bién dang, thu hep tiét dién, khéng dam
bado yéu cau ky thuat, an toan. Trén thé gidi, gia
cwong khéi da bang héa chét va thay thé tru than
bado vé dwdng 10 doc via van tai 16 cho bang tru
nhan tao la hai trong sé cac giai phap chinh dugc
st dung kha phd bién dé giai quyét van dé. Trén
co s& kinh nghiém d6 va xuat phat tir nhu cau thuc
té, nhirng n&m gan day Vién Khoa hoc Cong nghé
M- Vinacomin (IMSAT) da phéi hop véi mot sé
cong ty than hdm 16 ving Quang Ninh trién khai
thanh céng cac gidi phap nay trong thuc té, dap
&ng tdt yéu cau san xuét. Bai bao nay tdng hop két
qua da trién khai.

2.NOI DUNG NGHIEN clU

2.1. Tinh hinh nghién ctru trén thé gi&i

Tai cac nwée cd nén cong nghiép khai thac than
phét trién nhw Nga, Trung Quéc, Uc, Ba Lan, Séc,
My, Birc, Nam Phi,... van dé sir dung héa chét gia
cwong khdi da trong cdng nghiép khai thac mé va
xay dwng cdng trinh ngdm da dwoc nghién ciru va
ap dung thanh cong t nhitng n&m 90 clia thé ky
trwdec. Cac loai hoa chéat gia cuorng duwoc siv dung
phd bién trong nganh mé hién nay gém: Erkadol/
Erkadur; Marithan, Igloneye PL, DMT901A/B, MC-
Injekt 2700/2700L,... Céc loai hda chat nay co6 dac
diém chung |a dé thi cong, c6 kha nang chéng chay
hodc kho bét Itra, dinh két nhanh, dadm bao kha
nang lién két tét va thuan lgi cho khau van chuyén.
Trwéce khi st dung, cac thanh phan cia hoa chéat
& dang léng va dwoc dung trong cac thung chira
riéng biét. Khi st dung chuiing sé dwoc thiét bi bom
chuyén dung (bom hai thanh phan) bom ép véi ap
suét cao dé lan tda 14p day cac khe nit trong pham
vi khdi da can gia c6. Dung dich héa chat sau phan
ng sé& dé dang xam nhap va lap day cac khe nut
va 16 rbng trong d4t da. Do tinh nang trwong né&
manh, kha néng déng cirng nhanh va bam dinh tét
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¢ Gia cong phuc vu chdng xen lo

H.1. Sir dung héa chat gia ¢d cacdudng 1o

tao lién két ma sat gitra cac I&6p da hoac than, ting
merc d6 &n dinh cla khéi, cé hiéu qua ngdn nwéc
t6t, han ché dwoc hién twong tut néc, 1& guong
khi khai dao qua chung. Véi nhivng ddc diém trén,
héa chat sé dwoc sir dung & ca hai muc dich 1a (1)
gia cwéng khéi da yéu trwde khi thi cong 10 va (2)
gia cwdng vung dat da yéu xung quanh duong 16
nén lun trwdc khi thwe hién chdng xén, khoi phuc
lai [1, 2, 8]. Minh hoa két qua ap dung héa chét gia
cwong khdi da trong dao 10, khai thac trén thé gidi
xem Hinh H.1, chi tiéu ly héa ctia moét sé loai hda
chat gia cwdng va bom chuyén dung xem Bang 1,
Bang 2.

Cong nghé str dung tru nhan tao thay thé tru
than béo vé 16 chuan bi duoc ap dung nham muc
dich duy tri, st dung lai 10 van tai 16 chg nay lam
16 théng gié cho 16 cho lién ké. Ban chéat day la
mot gidi phap két hop gitra lwa chon vi tri phu hop
cho duéng 16 va diéu khién ap lwc mé dé han ché
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anh hwéng cla ap luc twa 16 cho dén dudng 10.
Theo do, tru than bao vé dwong l6 doc via van tai
16 cho theo phuong phap truyén théng (chiéu rong
tr 15+20 m) sé& dwoc thay thé bang dai tru nhan
tao giap hong 16 chuan bi (kich thwéc thong thwong
bang tw 0,5+1,1 1an chiéu cao khiu guwong 16 cho
[11]). Khi dwgc st dung lai 1am 16 thdng gi6 cho 16
cho phia dwéi, dweng 16 da nam trong pham vi d&
tai ap lwc nhw thé hién trén Hinh H.2.

Cong nghé st dung tru nhan tao da dwoc ap
dung kha phé bién trén thé gidi, trong dé, vat liéu
duoc st dung dé thi cong tru cé thé la cum cot, ciii
lon gb/kim loai, dai da chén, gach/da hoc xay, vira
bé tong hay vat liéu cé cwdng dé khang nén cao.
Vé diéu kién ap dung, cong nghé phan I&6n duoc ap
dung cho via than cé géc déc thodi (phan Ion dudi
20°, d mé& rong nghién ctru cho diéu kién géc dbéc
I&n dén 35°), chiéu day via tr méng, day trung binh
dénday[1,4,9,10,11, 12,13, 14]. Theo vat liéu thi
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Bang 1. Théng sé Iy héa cia mét sd loai héa chat gia cuong

Triso
m Thong so ky thuat Don vi =
Erkadol/Erkadur Marithan N DMT901A/B
1 Thé trang - Thé long Thé long Thé long
2
Thai gian bat dau phan tng ’ 30-140 60-165 10125
Thoi gian cudi cing cta phén ing
3 (c6 thé diéu chinh) 60-40 75-195 60-175
4 Do gianné lan 13 1-2 1-2
5 (uong do khang nén MPa >70 >70 =40
6 Thoi han béo quan nam 1 1 0,5
7 Xudt xu - Balan Ucraina Trung Quéc
Bang 2. Dactinh ky thut ctia té hgp bom ép héa chat MULTI-STANDARD
m Thong so ky thuat Don vi Tri s6
1 Kich thudc (D x R x C) mm 1.420 x 520 x 520
2 Khoi lugng cia my kg 110
3 Ty Ié phatron - 1:1/2:1/2:3/4:1 (*)
3 Apsudt cdp dongkhinén bar 2-7
4 Tiéu hao khi nén m’/min 2
5 Luu lugng lit/min 7/7,5/7/8 (**)
6 Nhiét do lam viéc cia to hop bom do 15 +33
7 Ma hiéu dong co - BULDOG 237001
8  Dutng kinh ong dan mm 20
Py . o
budng 16 duge bao vé
Tru nhan tao
P s
b vach
! 7
Zia than % 4 pha hoa
7

H.2. So d6 cdng nghé sit dung tru nhan tao thay thé tru than bao vé duéng lo

cong, tru nhan tao dwoc phan thanh 03 nhém cha
yéu nhw sau:

- Tru nhén tao bang dai da chén: dwoc ap dung
khi khai thac cac via than cé chiéu day nhé (duéi
1,5m), géc dbc thodi [4, 9]. D& khong gian lam
viéc dam béo yéu cau, guong 16 cho va 16 théng
gid, van tai dao tién trwéc guong sé phai cat mot
phan da vach hodc tru via. Pa sau khi cét sé dwoc
van chuyén vao pham vi dy kién xay dwng tru bao
vé& nhan tao, qua dé cho phép khai thac ti da tai

nguyén, khéng phai van chuyén da ra ngoai ctra
16 va han ché nguy co chay néi sinh. Nhuoc diém
co ban la dai da chén cé do co ngdt In nén dién
tich st dung dwéng 16 chuén bi gidam manh sau thi
cong, khdi lwong da thi cong tru Ién, thao tac tha
c6ng nhiéu, nén m&c dd nang nhoc cho ngudi lao
dong van kha cao.

- Tru nhéan tao béng cac cum cOt, cii hoac tru
dé: dwoc ap dung & via than cé chiéu day va géc
déc lén hon. Vi du viéc ap dung gidi phap nay co6
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a. Tai mo Ziemowit

b. Tai mo Bogdanka

H.3. Tru nhén tao dang tru d& va két cau ciii tai mé Ziemowit va Bogdanka

thé ké dén mo Ziemowit (Ba Lan), str dung két cau
tru nhan tao bang tru bé téng (dwong kinh 0,6m)
dé bao vé cac duworng 16 doc via ¢ chiéu cao tw
4,0+4,3 m, rdng 5,0+5,5 m khi khai thac 16 cho tai
via than c6 chiéu day via 4,5 m, géc dbc 4°, chiéu
sau khai thac 750m. Két qua ap dung thanh céng,
gidm duwgc 30+60 % chi phi so v&i dao 16 méi (xem
Hinh H.3a) [11]. Ciling tai Ba Lan, mé Bogdanka da
ap dung thanh céng tru nhan tao bang két cu ciii
dé bao vé 16 van tai 16 cho 1/VI via 385/2 (chiéu
day via 1,3+1,6 m, géc dbc 2°) va 16 van tai sé 3 via
325/1 (chiéu day via 2,4+3,4m, goc déc 10+20°),
chiéu sau khai thac 950 m. Dé tang kha n&ng chiu
lwe, khodng tréng gitra ciii dwoc 1ap day bang vat
liéu khoang héa cé cwéng dd khang nén dén 40
MPa. Téng chiéu dai 16 bdo vé thanh céng khoang
3500 m (xem Hinh H.3b) [12]. Tén tai chwa duoc
gidi quyét ctia hinh thirc tru nhan tao nay la van dé
ro gioé va trao khi, nhiét, nwéc tv khu viee da khai
thac vao 16 cho lién ké phia duéi. Cung véi nhuoc

3
|

a. Try nhdn tao tai mé Tan Nguyén
H.4. Tru nhan tao dang dailién tuc ap dung tai Trung Quéc
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diém nay, trong diéu kién via than c6é kha nang tw
chay, sé& phai bb sung cac giai phap phu hop dé
céach ly tdi da khong gian dwdng 16 v&i khu vire pha
hoa, chi tiét két qua xem Hinh H.3.

- Tru nhén tao dang da&i lién tuc bang vét liéu cé
cuong do khang nén cao: duoc ap dung dé khac
phuc nhuoc diém cla tryu nhan tao bang cum cot,
ciii hay tru bé téng (chi phi gb cao, tiém an nguy
co chay, rd gio, xuat khi, nhiét, nuwéc t khu vwe
da khai thac,...). Tru dwoc xay dwng thanh dai lién
tuc & pham vi héng 10 phia pha hda hodc ngay bén
trong dwdng 16 chuan bi can bao vé (khi chiéu rong
I6 da I&n), qua do dam bao dd kin khit va cach ly
tbt voi khu vuc da khai thac. Vat liéu thi cong tru
la cac loai vat lieu khoang hoa c6 kha nang déng
két nhanh, cwdng dd khang nén cao (phd bién tw
20+30 MPa). Tru c6 chiéu cao bang chiéu cao khau
guong, chiéu rong tuy thudc vao yéu cau chiu luc
va vat liéu thi cdng, nhuwng théng thudng bang tir
0,5+1,1 1an chiéu cao khau. Loai hinh tru nhan tao

tad 4

Aanh g, 015

b. Tru nhan tao tai mé Changcun
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nay dwoc ap dung kha nhiéu tai Trung Quéc. Dién
hinh trong do6 c6 thé k& dén mé Tan Nguyén (Tap
doan than Dwong Méi, tinh Son Bong) ap dung giai
phap nay dé bao vé thanh cong 16 doc via cla 16
cho co gidi héa dong bd 3107 (chiéu day via 2,8
m, géc déc 4°), do sau khai thac 500 m. Dai tru
nhan tao tbng chiéu dai 1592 m, kich thwdc rong
2,0 m, cao 2,8m, thi cong bang vat liéu cé cuwong
dod khang nén 20 MPa, chi tiét thé hién trong Hinh
H.6a [13, 14]. Mot vi du khac la tai mé Changcun,
ap dung giai phap dé bao vé 16 van tai cta l6 cho
S511 khai thac via than day 6,1 m, goc dbc 4°, 16
duoc bd tri dao bam try, twong rng trén néc 16 1a
I&p than cé chiéu day khoadng 2,6 m, chiéu sau bb
tri dwdng 16 so v&i dia hinh [a 450 m. Tru nhéan tao
dwoc hinh thanh tv hdn hop vira ky hiéu C30 cé
cwong dé khang nén 30 MPa (Bang 3), kich thwéc
rong 1,6 m, cao 3,5 m (Hinh H.4b, Bang 3). Téng
chiéu dai 16 bdo vé thanh céng |a 300 m, cho phép
gidm tén that, chi phi mét 16 chuén bi, ddng theilam
lgi cho mé Changcun khodng 638 nghin USD [10].
Bang 3. Thong s6 ky thuat ctia mét 6 loai vat liéu thi cdng tru
tai Trung Quéc

Loai Modul Héso Cudng do Cudng do

: Young Poission khang nén khang kéo
Q0  25,5GPa 0,2 20 MPa 1,1 MPa
30 30GPa 0,2 30 MPa 1,45 MPa
(40  32,5GPa 0,2 40 MPa =

2.2. Két qua nghién clru ap dung giai phap
gia cwong khéi da bang héa chat tai cac mé
than ham 16 viing Quang Ninh

Trén co s& kinh nghiém thé gi¢i, nam 2013,
IMSAT da phdi hop véi Cong ty than Khe Cham
trién khai 4p dung hoéa chat Erkadol/Erkadur (xem
Bang 1) va té hop bom Multi-Standard (xem Bang
2) dé bom ép gia cudng khéi da trong qua trinh thi
cong 16 thwgng thdong gid - truc vat liéu mirc -300/-
260 khu vuc san ga mé Khe Cham lIl. Lo chéng vi
thép SVP-27, tiét dién hinh vom, dién tich dao 20
m2, dién tich st dung 17 m2, buéc chdng 0,5 m/vi,
chén kin bang t&m chén bé téng. Do dwong 16 thi
cbng trong pham vi d&i pha hly cta dut gay Bac
Huy, dat da mém yéu, phan dat da néc va gwong
16 thwdng xuyén xay ra hién twong tut 1& 16n, toc
dd nhanh, tiém &n nguy co mét an toan cho ngudi
lao dong [2, 8]. So’ db vi tri ap dung xem Hinh H.5a.

H& chiéu céac 16 khoan gia cuwéng dwoc 1ap nhw
sau: cac 16 khoan dwoc khoan tai pham vi bién néc
16, s6 lwong 16 khoan Ia 03 16, trong do 16 khoan
s6 1 dwoc khoan tai vi tri chinh gitra néc 10, 16 sb
2 va sb 3 dwoc khoan & hai bén héng con lai, cac
16 khoan cach déu nhau 1,5 m, chiéu dai méi 16
khoan 1a 2,5 m, cac 16 khoan tao v&i mat phéng
ngang mét géc tr 30+35° (hinh 5b). Téng lwong
hoéa chat dwoc bom 1a 280kg, trong d6 16 khoan
s6 1 tieu thu 120kg, 16 khoan s6 2 tiéu thu 120 kg
hoa chét; 16 khoan s6 3 tiéu thu 40kg. Két qua bom
ép hoa chat gia cuweng thanh cong, don vi thi cong

I ER

a. S0 dd duong lo vitri dp dung

b. Ho chiéu cdc 16 khoan gia curong

H.5. So d6 vi tri thi céng va ho chiéu caclo khoan phucvu bom héa chat tai 16 thugng théng gi6 - truc vatliéumiic -300/-260 mé Khe Cham llI
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Bang 4. Tong hop két qua bom héa chat gia cuéng khdi da tai Cong ty than Khe Cham

Vi tri thi cong

1 Lo thugng thong gid - truc vét liéu mic -300/-260 mé Khe Cham Il

Nga tu giiia cic dudng lo: doc via van tai 14.5-3; thugng van chuyén vat liéu
2 142 mic -90/+35; 10 ndi van chuyén vat liéu mic -90 tir via 14.2 sang via

14.5 khu Cong truong 3 - mo Khe Chaml|

Tong cdng

2,5m 16 d&m bao an toan, gwong 16 vuot qua duwgc
vung xung yéu di vao vung dat da én dinh hon. T
thanh cong nay, Cong ty than Khe Cham tiép tuc
thwc hién bom ép héa chét gia cwérng pham vi gt
da yéu phia néc va héng 16 dé tién hanh chéng xén
nga tw gitra cac dwdng 1o: doc via van tai 14.5-3;
thwong van chuyén vat liéu 14-2 mirc -90/+35; 10
ndi van chuyén vat liéu mirc -90 tr via 14.2 sang
via 14.5 khu Céng trwdng 3 - mé Khe Cham |. D4t
da néc va héng 16 vi tri nga tw trwdc khi bom rat

Kt 1 0suiteer sé iy hsacedly tha

A

Meli o DASL]t wnginknrg obe o haatea
ch T30 rgay: 1z ngodl 13 B koen
Vaikanrea hi dencdycaskbe 1l rovg Rl s ode gl of
— \

, ¥ AV 0V
| S= (

\

AY

/

95

20

a. Két cdu 16 khoan bom hda chdt

b. Nuit bit trudc khi truong né

)

¢ Nt bit sau khi truongnd

i, T T M o

(m) (min) (min) k g')
1 2,5 2 20 120
2 25 4 20 120
3 2,5 8 5 40
1 3,0 8 2 24
2 3,0 8 4 30
3 3,0 25 11 100
4 3,0 3 8 90
5 3,0 3 5 84
6 3,0 4 5 60
7 3,0 4 6 90
8 3,0 3 0 0
9 3,0 3 0 0
12 34,5 52,5 86 758

mém yéu, roi rac, chi can thao tdm chén la co thé
tut 1& ngay. Sau khi két thiic cong tdc bom hoa chét,
cong tac thi cong chdng xén nga tw dién ra thuan loi
va an toan. Chi tiét k&t qua ap dung tai Cong ty than
Khe Cham xem Bang 4, Hinh H.6, H.7.

N&m 2017, IMSAT phéi hop véi Cong ty than
Hong Thai trién khai ap dung giai phap gia cuong
khéi than béng héa chat Marithan N (xem Béng 1)
dé ngan ngtlra I1& guong, tut ndc trong qua trinh dao
16 thwong c6t mire +30/+120 via 10 khu Trang Khé

d. Sting bom e. Mdy bom

H.6. Chi tiét két cdu 16 khoan bom héa chat va cac linh phu kién dikém
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¢ Mdu ddt dd sau khi duocbom hda chdt
H.7. Két qua sau khi thuc hién bom hda chat tai cac vi trithicéng

Il (tai 11K 41 16 doc via +30). Via than khu vyc thi
coéng c6 goc déc 50°, chiéu day trung binh 2,6 m,
phan lam 02 |&p vach va tru béi l&dp da kep cieng la
bot két day tr 0,2+0,6 m. Trong do, 1&p phia vach
thwdng la than cuc, cirng vikng, I&p phia tru la than
cam, toi bé, cé do lien két kém, dé tut 1&. Chinh vi
d&c diém nay, trong qua trinh thi cong 16 thwong,
I&p than mém yéu phia tru via thwéng xuyén tut 1&
trwde tién, kéo theo la sw gay, tut I& mang tinh day
truyén cla I&p da kep bot két, 1ép than cirng phia
vach va |&p vach gid mém yéu. Trén co sé& d6, cac
bén da théng nhéat xay dwng ho chiéu cac 16 khoan
bom ép héa chat dé gia cwong diém mé thwong
gdm 04 16 khoan c6 chiéu dai tv 2,6+3,3 m. Téng
lwong hoéa chét sir dung |a 348 kg, trong d6 16 s6 1

tiéu thu 174 kg, 16 sb 2 tiéu thu 130,5 kg. Khéi than
sau gia cwdong duoc tdng mire do lién két va bén
vitng, Cong ty than Hong Thai da thi cong duoc
5,0m diém mé thwong dam bao an toan, chi tiét két
qua xem Bang 5 [3].

N&m 2019, IMSAT phéi hop véi Cong ty than Ha
Long trién khai &p dung héa ch4t DMT-901A/B (xem
Bang 1) dé ap dung gia cwdng dét da trwde khi thuc
hién chéng xén, khéi phuc giéng chinh bang tai
+32/-225 khu Khe Cham | doan tir 11K940 + |IK955.
Pham vi nay 16 dwoc dao xuyén qua via 14.2, dat
da khu vuc dwong 16 di qua chi yéu la than, da sét
két va bot két phan 16p méng, dé trwong né va méat
4n dinh khi chiu anh huwéng cta nwéc hodc hap
thu d6 &m tir khong khi. Vi tri nay da dwoc Cong

Bang 5: Téng hop két qua bom ép gia cudng tai Céng ty than Hong Thai

Ly lich 16 khoan

m 56 hiéu pg— . —
16 khoan Chieudai  Gocdiing Gocbang

(m) (@) (49)
1 1 33 35 60
2 2 3 45 38
3 3 26 40 45
4 4 27 40 )

Tang cong 116 ;

L Thoi gia Lugng héa chét tiéu
Thi ?p':'l‘“")h“" nbomhéachdt  haochométld

(phut) (kg)
5 30 174
5 2 1305
5 10 174
5 10 2,1
20 75 348
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ty than Ha Long chéng xén nhiéu lan, déng thoi da
st dung gidi phap gia cwdng bang bom ép xi méng
nhung déu khoéng thanh cong, dwong 16 van méat
4n dinh, nén lun thu hep tiét dién khong dam bao
yéu cau. Trén co s& d6, IMSAT da lap ho chiéu va
trién khai bom ép gia cuong toan bd néc va hong 16
pham vi nay dé gia cwéong trudc khi chdng xén. Ho
chiéu dwoc xay dwng gébm 05 16 khoan trong mot
vong, khoang cach gitra cac vong 16 khoan theo
phuong 14 2,0 m, chiéu sau cac |16 khoan gia cudng
la 3,0m. Két qua duwodng 10 sau gia cwong, chéng
xén dam bao yéu cau ky thuat va én dinh cho dén
nay, chi tiét thé hién trong Hinh H.8 [7].

Trén co s& két qua trén, mot sé cong ty than
ham 16 ving Quéang Ninh nhw Vang Danh, Dwong
Huy, Ha L&m da trién khai giai phap gia cwdng khéi
than, da yéu bang hoa chat d& nang cao mrc dd an
toan trong qua trinh dao 10, khai thac, dap ng tét
yéu cau san xuét.

2.3. Két qua nghién ctru, 4p dung th&r nghiém tru
nhan tao thay thé tru than bao vé 16 doc via van tai
|6 chg dai tai mé Khe Cham 3 - Coéng ty than Khe
Cham

IMSAT da phéi ho'p véi Cong ty than Khe Cham
trién khai 4p dung th&r nghiém giai phap st dung
tru nhan tao dé bao vé, duy tri 16 doc via van tai
[0 chg 14-5-19 lam 16 thdng gié cho 16 cho 14-5-
20 lién ké [5]. L6 dwoc dao bam tru va ndm hoan
toan trong via 14-5, tiét dién hinh vom, chiéu cao
3,24 m, chiéu rong 4,03 m, dién tich dao 11,2 m?,
dién tich st dung 8,5 m2, két ciu linh hoat 05 doan
bang thép SVP27, budc chdng 0,5m/vi. Via than
pham vi thiét ké c6 chiéu day trung binh riéng than
5,37 m, toan via 5,6 m, géc déc 12°, da vach, da
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tru via la cac tap da bot két &n dinh, thudc loai | vé
khi Mé tan, than trong via khong c6 tinh tw chay.
Lo cho dwoc chuén bi v&i kich thuwéc theo huwéng
déc 65m, theo phwong 171m. Dé& bao vé va duy tri
16 van tai 1am 16 théng gié cho 16 cho ké tiép (14-
5-20), s& dé lai tru than c6 chiéu rong 18m, so dd
vi tri 4p dung xem hinh 9. Thoi diém trién khai giai
phap, 16 cho 14-5-19 da dwoc chuan bj hoan thién,
phai sém dua vao khai thac. Cac bén théng nhét
lwa chon gidi phap tru nhan tao bang két ciu ciii
gd két hop cot thép nham st dung cac vat tw sén
c6 ctia don vi ma khong phai dau tw bd sung trang
thiét bi chuyén dung. Theo dé, pham vi kham chan
16 cho dwoc lwu va chéng gitk béi 02 ciii gb két hop
c6t thép linh hoat (béng 02 doan thép SVP-27 lién
két v&i nhau béng gong). Péng thoi, do 16 doc via
van tai 16 cho 14-5-19 da thi cong trong via than
day, than mém nén khéng chdng gitr bd sung duoc
béng vi neo, do dé bén trong dwéng 1 ciing dwoc
chéng gitr gia cwdng bang 03 cot bich thép va 01

I g AL L
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H.9. Ban d6 vi tri khu vuc 1o chg thiét ké 14-5-19 mé Khe Cham Il
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H.10. Hé chiéu chéng giii tru nhan tao bao vé 16 doc via van tai lo
cho 14-5-19

Két qud quan trdc cho thdy, trong pham vi
khoang 40m phia trwéc va phia sau gwong 16 cho,
tbc do dich dong cua dudng 16 dién bién manh va
nhanh nhét (tbc d6 bién dang ding tlr 7+10 mm/
ngay-dém; bién dang ngang 8+20 mm/ngay-dém).
Nguo'c theo huwéng tién gwong 16 cho, tai khu vuc
pha héa tlr mét thir 40 tinh tlr gwong trd di, tbc
do bién dang ctia dwdng 16 gidm dan (téc do bién
dang dirng chi tv 0+4 mm/ngay-dém, bién dang
ding tr 0+6 mm/ngay-dém). Tir mét thir 100 phia
sau gwong |16 cho vé phia pha hda, dwong 16 co

Miic 46 bién dang dimg ciin mot 6 tram do

E— ——Tram doso |
]
=] =+=Tmm doso 3
E —o—Tram doso 7
w0 a0 16
Vi tri miie do dén gwrong LC, mm
a. Miic @9 bién dang diing
Toc dj bién dang dirsg tai cic tram do
12
=l
EE
al
g
g
; y
3

. el - -
1] 50 1M 150 260
Vitri mie do din guwong LC , mm

¢ Toc do bién dang ding

ban khong con dich déng va di vao 6n dinh. Téng
gia tri bién dang cta dwong 16 trong thoi gian theo
déi dat Ién nhat 300mm theo chiéu dirng, 350 mm
theo chiéu ngang, twong (rng mirc do giam tiét dién
khoang 9,8+9,97%, ddm bao kich thuwéc theo quy
dinh an toan dé phuc vu théng gié, san xuét cta 1o
cho 14-5-20, chi tiét xem céac biéu d6 Hinh H.11.

Bén canh do, ap dung thanh céng giai phap tai
16 chg 14-5-9 da cho phép khai thac dwoc thém
19,95 nghin tan than dy kién dé lai trong tru béo vé
dudng 16, nang tdng san lvong khai thac duoc cla
khu vic thiét ké l1én 67,45 nghin tan, ty 1& ton that
chi con 14%, gidam gan 3 1an chi phi mét 16. Ddng
thoi, gid thanh san xuét khi s& dung tru nhan tao
ciing thap hon 33.915 ddng trén méi tan than khai
thac so v&i phwong an dé tru than bao vé dang
dwoc ap dung tai md, twong &ng téng gia tri lam
lgi cho Cong ty than Khe Cham chi trong mot dién
16 chg' 14-5-19 14 2,287 ty dong. Viéc duy tri thanh
coéng dwdng 16 dé st dung lai, ap lwe vé nhan luc,
thiét bi, t& chirc san xuét dé thi cong mot gwong 16
doc lap cho don vi da duwoc gidm thidu, trong bbi
canh thiéu hut tho 16 nhw hién nay, chi tiét thé hién
trong Bang 6.

Mirc dii bicn dang ngang cua mot so tram do

E. —e=Trgun dolsd 1
=
-3
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H.11. Két qua quan trac dich déng b doc via van tai lo chg 14-5-19
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Bang 6. So sanh cac chi tiéu chii yéu clia hai phuong an cdng nghé

T Tén chi tiéu VT
1 2 3

1 Tongsan lugng than NK 10007
2 Tylétdnthdtthan %

3 Thanthanh pham 10007
4 Gid thanh khai thac 10 chg d/tan
5 Tong chi phi SX-KD than trd

- Gid thanh san phim d/tan

T6ng doanh thu trd
7 Tong gid trilam lgi cda phuong dn tru nhén tao ng.dong

3. KET LUAN

> Giai phap gia cwong khéi than, da bang hoa
chét va tru nhan tao thay thé tru than bao vé 16 doc
via van tai 16 cho dai da mang lai nhitng két qua
tich cwc, khang dinh tinh hiéu qua, sw phu hop
vGi thuee tién, gop phén néang cao muwc dd an toan
trong thi cdng, tang mwc dd on dinh duwdng 16, han
ché gian doan, ach tdc san xuét do gidm duoc
khéi lwong chéng xén, déng thdi mang lai hiéu
qua kinh té cho doanh nghiép. Tuy nhién, két qua
ap dung ciing cho thdy mot sé ton tai chi yéu 1a
héa chat phai nhap khau nén gia thanh cao, phu
thudc vao nha cung cap nén bi déng trong trién

Gia tri L
Tru than bao vé Tru nhan tao Chénh léch
4 5 6=5-4
52,78 74,95 22,17
393 139 -25,40
47,50 67,45 19,95
314.770 404.994 90.224
76.847 106.837 29.990
1.617.844 1.583.929 -33,915
86.788 123.241 36.453
2.287.610

khai, ddc biét trong cac tinh hudng phat sinh sy cd
dot xuat; hinh thirc tru nhan tao bang két ciu cii
con thl céng, ndng nhoc, kha nang chju lyc cla
tru chwa cao, viéc cach ly khéng gian pha héa v&i
dudrng 16 han ché.

>Thoi gian téi can tiép tuc mé rong (rng dung
céc gidi phap gia cuwong khdi than, da bang héa
chét va tru nhan tao. Binh hwéng nghién cru sdn
xuét hda chat trong nuwéc dé cha ddng ngudn cung
va ha gia thanh san phdm; ap dung thi nghiém
hinh thirc tru nhan tao dang dai lién tuc béng vat
liéu c6 cwong d6 khang nén cao dé theo déi, danh
gia va hoan thién trwéc khi nhan rongd
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RESEARCHING AND APPLYING SOLUTIONS TO IMPROVE THE STABILITY
OF THE LONGWALL DURING EXPLOITING AT UNDERGROUND COAL MINES

IN QUANG NINH AREA
Dinh Van Cuong, Phi Van Long, Duong Duc Hai,
Hoang Phuong Thao, Trinh Dang Hung

ABSTRACT

The annual volume of repaired roadway in the underground coal mines in Quang Ninh is quite large and
tends to increase year by year. The main reason is due to complicated geological conditions, many faults,
water, great mining depth, influence of the abutment pressure in the coal seam or between adjacent coal
seams, etc. Coal and rock around the roadway is weakened, unstable, increasing the range of movement
on the supporting structure, causing deformation, narrowing the section, not meeting the technical and
safety requirements. Two of the main solutions to solve the above problem are to strengthen the rock with
chemicals and use atrtificial pillars to replace coal pillars protecting the roadway. The paper presents the
the results of the application of these solutions.

Keywords: roadway instability, reinforcement of rock mass, artificial pillars.
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