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TOM TAT

Khi thi cong dao 16 va khai thac tai mo Khe Cham III - Cong ty Than Khe Cham - TKV, déc biét 1a
tai via 14-5, da gdp phai diéu kién kho khin: do than trong via mém yéu, lién két kém, dan dén thuong
xuyén tut 16 trude guong ngay sau khi khoan nd min. Déi vé6i cong tac dao 10, than mém yéu dé tt 16
gay kho khin 16n cho cong tac chong giir, 1am giam toc do dao 16 va gm ting chi phi cung cd, chong xén
16. Pbi vdi cong tac khai thac, 16 guong, tut noc 1a mot trong cac su ¢d anh huong true tiép dén toc do
tién grong, giam san luong khai thic va ning suat lao dong. Tinh trang d6 diit ra yéu cau nghién ciru giai
phap ting do lién két cua than, tir d6 ting thoi gian duy tri pham vi Iuu khong cia tran than dé kip thoi
thuc hién cong tic chong giir. Bai viét trinh bay két qua dat duogc tai 10 chy 14.5-12.5 va cac duong 16 doc
via van tai (DVVT 14.5-12.5 va DVVT 14.5-29) thong qua vi¢c ap dung giai phap bom ép nude vao via
than. Két qua nay da ginp ting do lién két cua than mém yéu va giam hién twong 16 guong khi dio 10 va
Kkhai thac. Tt d6, giup Cong ty ting duogc tién do, nang cao san lugng khai thac, giam chi phi va dic biét
1a ting cudng va dam bao an todn san xuAt.

Tir khéa: phun ép nuoc; than mém yéu; than bé roi; 16 gieong 1o than

1. Pt vin dé

Trong qu4 trinh khai thac 16 cho hodc thi cong dio chbng 10 trong via than ¢ diéu kién mém yéu, bo
101, khéng xac dinh dugc do cing, do am than thap, thudong din dén hién twong tut néc, 16 guong, giy
kho khiin cho qua trinh lam viéc. Dé tao sy két dinh ciing nhu ting tinh 6n dinh ctia via phuc vu cong tac
Kkhai thac, dao 10 va day nhanh tién do thi cong, Cong ty Than Khe Cham tién hanh bom ép nudc dé gia
¢c6 via than. Trudc khi ap dung giai phap phun ép nude, 16 chg 14.5-12.5 va cac dlrong 16 docviaDVVT
14.5-12.5, DVVT 14.5-29 khau chong trong vung c6 dicu kién dia cht khong 6n dinh; phia guong 10
cho xuét hién cic phay phd, than mém yéu, bo 1di, nén thudng xuyén xdy ra 16 gwong, tut noc véi pham
vi 1ong va chiéu sau 16n. Dé xir Iy hién twong 16 gwong trong qud trinh khai thac, phan xuwéng phai khiu
tién trudc bing cot thuy lyc don véi xa gb. sau d6 méi tién hanh di chuyén gia xich vao vi tri khau tién
trudic; cac vi tri tut noc phai xép gb kich néc. Viée xir Iy 16 guong, tut noc di lam cham téc do tién guong
cua 16 cho (Hinh 1).

*Tdc gia lién hé
Email: nguyencaokhai@humg.edu.vn
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Hinh 1. Hién trang khai thdc 1o cho via 14.4 va 14.5 mo than Khe Cham 111

2. Co s6 khoa hgc ciia phwong phap
2.1. Tinh hinh nghién civu trén thé gisi

Trén thé gi¢i, khi khai théc va dao 16 than tai cac khu vyc than va dat d4 yéu, khong on dinh, bé rdi,
van dé tang d6 lién két cua guong than thudng dugc thyc hién bing viéc sir dung hoa chét gia cb ting do
ctrng. Giai phap nay c6 vu diém I3 than nhanh chéng lién két, rin chéc; tuy nhién chi phi cao va hoa chat
c6 thé anh huong dén chat lwong than ciing nhu cong tac dao 16 sau khi than bi héa cting. Giai phap khoan
ép nudc vao guong 16 than dugc st dung thanh cong tai mot s6 moé cua Trung Qubc dé ting lién két cua
than mém yéu, bé rdi bing cach khoan céc 16 khoan va bom ép nudc qua céc 16 khoan d6. Ban chat cua
phuong phap nay 1a khi bom ép vao via véi mot hwgng nude hop 1y, tinh dinh két cua than sé ting 1én, do
gion giam nén do 6n dinh ciia guong than dugc ning cao. Giai phap nay khic phuc dugc nhuoc diém cua
phwong phap ép than bang héa chat nhu gi thanh thip hon; cho phép giam luong buyi, nhiét do, tir d6 cai
thién diéu kién vi khi hau trong dao 16 va khai thac. Do bén cua than sau khi ép nudc phy thude chu yéu
vao luc hut trong khdi than khi bdo hoa nude. Viéc xac dinh luc hit 12 co s¢ quan trong dé du bao do bén,
mirc d9 lién két cia than. Theo Zilong Zhou va cong sy (2020), do bén va duong cong bién dang cua mau
than ¢ trang thai kho va trang thai bao hoa dwoc thé hién trén Hinh 2 va Bang 1.
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Bdng 1. Cdc dic tinh co hoc ciia mau than trong céc thi nghiém phong thi nghiém

STT Trang thii miu D) bén nén (MPa) M6 dun Young (GPa)
1 | Mau than kho 23,27 2,46
2 | MAu than bdo hoa nudc 7,11 1,20

2.2. Tinh hinh nghién ciru tai Viét Nam

Giai phap khoan ép nudc vao guong 16 than duoc 4p dung 1an dau tai mé Khe Cham III - Cong ty
Than Khe Cham - TK'V cho cac dudng 16 chg, 10 doc via tai via 14-5 (Pinh Van Cudng va cong su, 2016).
Ngoai viéc ap dung giai phap nay tai Khe Cham, hién nay tai 16 cho via 7 va 16 cho via 11 ctia mé than Ha
Lam ciing dang duoc sir dung giai phap ép nudc vao guong than (Vii Trung Tién va cong sur, 2018) (H1nh
3). Qua danh gia cho thay rang, néu diéu kién guong 16 cho khong xay ra hién twong 16 guong nhi¢u thi
giai phap nay tuong dbi hiéu qua do than van 6n dinh ¢ mot trang thai nhat dinh.

Tam chin luong phd hoa
Xich lién két Ong bom ép nude ty
/" phinh,L =1,5m.

AR B ey b e L6 khoan bom ép nuée

=i === = // L=4--6m

Maidng cao

Hinh 3. Bom ép nude triede gieong gia ¢ via than mém yéu, bé roi trong 1o cho khai thac co gidi héa

(MOt 56 thong s6 co ban ciia mau than tai via 14-5)

3. D& xuiit cic giai phap phun ép nwéc va 1ap hd chiéu bom ép nwéc cdc 10 chg 14.5-12.5 va DVVT
14.5-29

Trén co so danh gia diéu kién &p dung, vu nhugc diém cua giai phap bom ép nudc di ap dung tai mo
Khe Cham III truée day, tai Cong ty Than Ha Lam ciing nhu mot s6 tii liéu cua Trung Quéc, cin cir vao
diéu kién dia chat ciing nhu cong nghé khai thac 16 chg tai mé Khe Cham II1, bai viét dé xuvét giai phap
bom ép nudc cho cac 10 chg 14.5-12.5 va DVVT 14.5-29. Giai phap thic hién thong qua cac 16 khoan
¢6 chiéu dai trung binh 6,0m dbi véi cac guong 10 cho bing gia xich va cac guong 16 dao trong via than
tai via 14-5.

3.1. Lp h chiéu khoan ép nuwée gwong 1o che 14.5-12.5 va lo DVVT 14.5-29 khéu chong trong via 14.5

Lo cho 14.5-12.5 khau chdng trong via 14.5 ¢6 than mém yéu, bo roi va thuong xuyén bi 16 guong, tut
néc, gy khé khin cho qua trinh khiu chéng. Dé han ché tinh trang trén, phuong phap bom ép nudc nham
ting tinh lién két cua via than két hop véi khau cit dé theo tién do khiu chong tai 16 chy 14.5-12.5 duoc
sir dung. Viéc bom ép nudc trudc guong trong qua trinh khau chong 10 chg 14.5-12.5 nhim ting tinh lién
két cuia via than, han ché tut 16 than treéc guong, giam bui va giam nhiét do nhu trén Hinh 3 va theo ho
chiéu véi cac thong s trong Bang 2 va hd chiéu nhr Hinh 4. Lo DVVT 14.5-29 c6 chiéu dai L = 188m
(ITK00 + 11K 188), duong 10 dugc dao chdng trong than, bam tru chan cot vi chong phia bén vach theo
hudng thi cong, giit hudng, budc chong 0.5m/vi. Puong 16 dugc chong giir bing vi chéng thép SVP-33
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hinh vom (loai 3 doan) c6 dién tich tiét dién dao Sd = 11.2m?, dién tich tiét dién chong Sc = 8,5m?, géc
ddc trung binh 70°. Lo DVVT 14.5-29 duoc dao bam tru via va nim trong via 14.5. Via 14.5 c6 chiéu day
trung binh dy kién mv = 2 + 7m. Than via 14-5 thudc loai ban antraxit, mau den, 4nh kim, cAu tao phan
16p mong, do kién c6 f=1+2.

Bdng 2. Cdc théng s6 ciia hg chiéu bom ép nuée 16 che 14.5-12.5 va DVVT 14.5-12.5

S6 lwgng
STT Tén chi tiéu Pon vi
LC 14.5-12.5 DVVT 14.5-29

1 | Chiéu s4u 16 khoan m 6,0 9.0

2 | Dudng kinh 16 khoan mm 42 42

3 | Khoang cach cic 16 khoan m 5,0 4.0

4 | Chiéu dai mit 16 khoan m 2,0 2.0

5 | Ap suit bom ép MPa 6--8 6 -8
6 | Luong nuwéc bom ép cho mot 16 m’ 12 12

7 | Ld khoan c4ch xa gid xich mot khoang (h) m 0,3 0,3 -:-0,5
8 | Khoan ddc 1én trén vé6i gc doc Do 25+ 30° 25+ 30°

3.2. Bién phdp khoan ép nwéc gwong 1o cho 14.5-12.5 va 1o DVVT 14.5-29 khiu chéng trong via 14.5

Cong tac ép nudc tai guong 16 chg 14.5-12.5 va 10 DVVT 14.5-29 khau chong trong via 14.5 duoc
thuc hién theo cac budc:

- Sir dyng may khoan khi ép ZQST-35/2.0 va bd choong khoan thim do dé tao 16 khoan véi chiéu dai
L=6m.

- St dung may bom nudc, hé théng dudng 6ng cung cip nudc, 6ng bom nude ty phinh dé bom ép
nude vao trong 16 khoan va via than.

H6 chiéu khoan ép nudc gia c6 guong tai duong 16 nhu trén Hinh 4.

HO CHIEU BOM EP NUGC TRUGC GUONG
G1a ¢0 via THAN MEM YU, BO ROL

MATCAT: 29.29

MAT CAT: 30-30

MAT BANG
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Trinh tw thi cong:

Buée 1: Cing c6 vi tri thi cong tir guong ra phia ngoai i thiéu L = 10m.

Buéc 2: Danh dau vi tri khoan, t6 chitc khoan 16 khoan v6i chiéu dai L = 6m, cich néc 10 L = 0,3 +
0.5m, khoan hudng 1én trén véi goc nghiéng 25 + 30° so v6i goc doc cua duong 16. Khoang cach giira cac
16 khoan 14 1m. S6 lugng 16 khoan dong thoi trong mot 1an bom ép nudc 1a 03 16.

Buwée 3: Sau khi khoan xong 03 16 khoan, tién hanh dura 6ng bom ép nu6c tu phinh vao trong cac 16
Kkhoan. Két ndi dudng dng ap luc cip nudc @10 vao dudng dng cap nudc chinh va dng bom ép nude tyr
phinh. Lip dit van khoa, ddng hd do ap luc va ddng hd do luu luong.

Buéc 4: Mo cac van khoa dua nude vao hé thong, kiém tra ap Iuc dong nude (dicu chinh trong khoang
6 + 8 MPa). Dong nuéc khi vao dng tir phinh s& 1dm phong phin 6ng cao su, bit kin thanh 16 khoan, khong
cho nudc thoat ra ngoai. Khi ap luc trong 6ng ti phinh 16n hon 6 MPa, nudc s& di vao 16 khoan va tham
thau vao via than qua céc khe nit. Trong qua trinh bom &p, khi quan sat thiy nuéc xuat hién trén noc 16,
guong 16 va bé mit guong 4m udt thi dimg bom, két thiic cong tac bom ép nudc cho mot doan 10.

Buwée 5: Thao va thu hdi 6ng bom ép nudc ty phinh, tién hanh khoan va bom ép nudc cho cac doan
10 tiép theo theo trinh ty tuong tu.

Buwée 6: Sau khi hoan thanh mot chu ky bom ép nude, tién hanh thu hdi 6ng tu phinh va céc vat tu
thiét bi vé vi tri tap két, dong thoi ban giao két qua vao s6 theo ddi bom ép nudc.

4. Panh gia két qua 4p dung giai phap phun ép nwée va 1ap hd chiéu bom ép nwéc 10 cho 14.5-12.5
va dwong 1o DVVT 14.5-29

Qua qua trinh ap dung giai phdp phun ép nudce tai hai khu vuc 16 chg 14.5-12.5 va duong 16 DVVT
14.5-29, hai khu virc ¢6 diéu kién dia chat khong 6n dinh, than mém yéu, bo 16i, dd mang lai nhitng hiéu
qua 16 rét nhu: han ché tdi da tinh trang tut néc, 16 guong than trong qua trinh khai thic, dao 15; tao sy
két dinh ciing nhu ting tinh 6n dinh cua via than; 1am giam bui, giam nhiét do, cai thién diéu kién vi khi
hau trong qu4 trinh khai thac than him 10; giam chi phi cung c6, chdng xén 16; day nhanh tién do dao 16.
khai thac, ting niing suét lao dong, gép phan giam gia thanh khai thac than ham 16 nhu trén Hinh 5, Hinh
6 va Bang 3.

Sau khi bom ép nuéc girong lo
5

Hinh 5. Hinh anh trueée (a) va sau (b) khi bom ép medc vao guong lo cho 14.5-12.

¥

Hinh 6. Hinh énh than lién két rin chdc sau bom ép nueée vao guong 16 che 14.5-12.5
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Béng 3. Két qua danh gid giai phap bom ép e 1o che 14.5-12.5 va dwong 1o DVVT 14.5-29

STT Ndi dung Trudce khi bom ép nuée Sau khi bom ép nuéc
1 | Phamvils guong Chiém khoang 40 - 60% chiéu | Chi con khoang 10% chiéu dai
dai duong 16 chg guong 10 DV
2 | Chiéu sau 16 guong Thuong tir 1,0 - 1,5m ¢6 guwong | Chi con khoang 0.5 - 0.8m
dén 2.0 -2,5m
3 | Miltc d6 anh huong dén thoi | Anh huong t6i 50% thoi gian | Anh huong khoang 10% thoi
gian khai thiac thuong ky san xuat moi ca gian san xuat moi ca

5. Két luin

Bom ép nudc guong 10 cho va gwong 16 doc via 1a mot trong nhitng giai phap hiu qua dé xir Iy hién
tuong 16 guong 16. Bom ép nude vao guong 10 dugc thuc hién thong qua viée sir dung céc 16 khoan vao
khdi than trong guong 16. Két qua thu duoc tir viée ap dung giai phap bom ép nudc tai 10 cho 14.5-12.5
va duong 16 DVVT 14.5-29 thudc Cong ty Than Khe Cham - TKV cho thiy day 1a giai phap c6 hi¢u qua
cao vé mit kinh té va k¥ thuat. Giai phap nay di giai quyét duoc tinh trang 16 gwong, tut noc 16, gép phan
dam bao qua trinh khai thac va dao 16 dugc tién hanh lién tuc, qua d6 nang cao san luong khai thac theo
thang, theo quy cua Cong ty; dic biét 1a nang cao hon nita cong tac an toan va moi trudong san Xuat cua
mo. Giai phap ndy ciing cin duoc nghién ctru mé rdng cho cac vi tri c6 hién twong 16 guong va tut ndc
manh. Tuy nhién, d6i v6i nhirng khu vuc c6 mic do 16 guong va tut noc 16n, phuong phiap bom ép nude
guong 16 chua phat huy hiéu qua téi wu, do dé can c6 cic giai phap phuy tro két hop hoic 4p dung dong
b cac giai phap k¥ thuat khac dé dat hiéu qua cao hon.
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RESEARCH ON PROPOSING A WATER INJECTION
SOLUTION TO ENHANCE COAL COHESION
AT ROADWAY FACES IN SOFT AND FRIABLE COAL SEAMS
AT KHE CHAM COAL COMPANY - VINACOMIN

Tran Quoc Doan', Nguyen Cao Khai>**, Dang Van Kien?, Do Trong Tan*
Winacomin - Khe Cham Coal Company
’Hanoi University of Mining and Geology
3Research Group: Sustainable Development of Mining Science, Technology and Environment (SDM)

ABSTRACT

During roadway development and coal mining at Khe Cham III Mine, Khe Cham Coal Company -
Vinacomin, particularly incoal seam 14-5, difficult geological conditions were encountered. The coal seam
is soft and weak with poor cohesion, leading to frequent roof and face collapses immediately after drilling
and blasting operations. In roadway excavation, the weak and friable coal causes significant instability,
posing major challenges for ground support, reducing advance rates, and increasing reinforcement and
support costs. In longwall mining operations, face sloughing and roof falls directly affect the advance
rate of the working face, resulting in reduced production output and labor productivity. These conditions
highlight the necessity of developing solutions to improve coal cohesion, thereby increasing the stability
duration of the exposed roof span to allow timely installation of support systems. Water injection into the
coal seam is an effective method to enhance the cohesion of weak and friable coal, thereby reducing roof
and face falls during both development and mining operations. This paper presents the results obtained
at longwall panel 14.5-12.5 and the gate roadways (DVVT 14.5-12.5 and DVVT 14.5-29) where a coal
seam water injection technique was applied. The results show that this method effectively increases coal
cohesion and reduces face instability during excavation and mining. As a result, the application of this
solution contributes to improved advance rates, increased production output, reduced operational costs,
and, most importantly, enhanced mine safety.

Keywords: water injection; soft and weak coal; friable coal; face collapse; roadway stability
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