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TOM TAT

Hién nay, cac mé than hdm 16 ving Quéng Ninh ngay cang khai théac xudng séu, dién sén xuat mé
réng xa trung tm dan dén khéi long mét 1o dao I6n, 4p luc gia téng theo chiéu séu b tri duong 16. Theo
théng ké, khéi luong mét 1o chéng xén hang ndm cia céc don vi sén xuét than hdm 1o tir 6+8 nghin mét
(bang khodng 25+30% téng mét Io dao mai), lam tang chi phi va gia tdng nguy co mét an toan trong qua
trinh khai thac. Biéu nay dnh huwéng khéng nhé dén an toan lao dong va hiéu quéa khai théc cla cac don
vi sdn xuét than ham lo. Trong pham vi bai béo nay, nhém tac gia nghién ctru phéan tich téng hop céc gidi
phép nang cao doé 6n dinh ctia duong 1o doc via than; cac phuwong phap gidm ap luc khéi da bao quanh
duong 10, cling nhw co ché gidm &p, cac yéu té anh hudéng va diéu kién ap dung cta chung & mot sé
nuéc trén thé gisi. Trén co sé& do, dé xuat ap dung phuong phéap tinh toéan ap Iuc theo thuyét chuyén vi
cta Vién VNIMI va gidi phép khoan gidm &p khéi da bang 16 khoan c6 dwong kinh mé réng phan doan
nhdm néng cao do én dinh cta dwong 10, gidm khéi lvong chdng xén trong qua trinh san xuét tai mé than
hé&m 16 vang Quéng Ninh.

Ttr khéa: gidm (mg suét khéi da, chéng xén, gidm ap bang thuy Iuc, gidi phép khai thac

@ Hoi Khoa hoc va Cong nghé Md Viét Nam

1. MO DAU

Theo bao cao khdi lwong mé cia Tap doan
Cong nghiép Than - Khoang san Viét Nam (TKV)
giai doan 2018-2023, hang nam TKV san xuét tir 36
dén 41,5 triéu tAn than nguyén khai, chiém khoang
85% tébng san lwong than khai thac & Viét Nam.
Trong dd, san lwong than khai thac bang phuong
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phap ham 16 ctia TKV chiém tw 60 dén 74% va chi
yéu ap dung hé thdng khai thac (HTKT) cot dai theo
phwong (chiém 74% tbng san lwong than ham 10),
dudng 16 chuén bi chdng bang cac vi thép linh hoat
SVP, dang vom chiém 84% tdng mét 16 dao mai
hang nam (Hinh 1).

SO 1-2025 n



& KHAI THAC MO

CONG NGHIEP MO

Cot dal theo

Lo chg
xién chéo

\////////%/

13% Phan t’élg,
budng cot
10%

\_th dai theo

huéng doc
0.4%

Vi chéng thép SVP
84%

Vi chéng neo
8%

Vichéing khic
8%

\

Hinh 1. Ty lé san lwong than khai thac ham 16 theo hé théng khai thac
va vat liéu chong gitr dwong 16 ctia TKV giai doan tir 2018-2023

Hién nay, d sau khai thac tai cac moé than ham
16 vung Quang Ninh ngay cang téng, ddng thoi dia
chat bién dong phirc tap, 4p lwc md gia ting theo
chiéu sau bé tri cong trinh da anh huwéng khéng nhé
dén cac qué trinh san xuat, d&t biét cong tac stra
chiva chéng xén 16. Theo két qua théng k&, hang
nam khéi lwong mét 16 chdng xén rat Ién va tang
dan tir 56 nghin mét (n&m 2018) dén 76 nghin mét
(nam 2023) bang 25+30% tbng mét 16 dao mai cua
TKV [1] 1am tang chi phi, gay ach tac san xuét va
gia tdng nguy co' mat an toan trong qué trinh khai
thac than. Diéu nay anh hwdng khéng nhd dén an
toan lao dong va hiéu qua khai thac clia cac don vi
san xuat than ham 1o.

DPé giadi quyét van dé trén, hau hét cac cong
trinh nghién cru (’ng dung thuc té trong nwéc da dé
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xuat cac giai phap nhw: chéng gitr bang vi chéng
thép, bé tong, bé tdng cbt thép; gia cwdng khéi da
bang neo (chét déo cot thép, neo cap); khoan bom
ép hén hop vira bé tdng hoac hoa chat tinh toan tru
bdo vé duo’ng 16, bd tri duong 16 nam ngoai viing
(rng suét clia |6 cho va gan day ap dung cong nghé
cat vach bang 16 khoan dai... d& mang lai nhiing
hiéu qua nhat dinh [13]. Tuy nhién, thuc té cac
dudng 16 doc via than van bi bién dang, sap 16, bop
méo hodc bi pha hly lam &nh huéng khéng nhd dén
san xuat md. Do vay, cdn xem xét tbng thé vé
phuwong phap tinh toan, lwa chon két cAu chdng va
gidm &p khéi d& nhadm nang cao dd 6n dinh cla
duong 10.

o Mét 10 xén

2020 2021 2022 2023

Thoi gian thye hién (ndm)

Hinh 2. Khéi lwong mét 16 dao méi va chdng xén cuia TKV giai doan 2018-2023

2. DU’ LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. Phan tich Iwa chon ly thuyét tinh toan lwa
chon két cau chéng dwéng 16 doc via than

Hién nay, hau hét cac tinh toan tai trong khdi
da tac dong |én dwong 16 doc via than & cac md

n SO 1-2025

than ham 16 ving Quang Ninh d& va dang st dung
gid thuyét tinh toan clGa gido su M.M.
Protodiakonov va P.M. Simbarevich, ly thuyét nay
duoc xac dinh theo ly thuyét vom can bang tw
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nhién trén co s& déc diém co ly cha khdi da xung
quanh dwdng 16 nhw hé sé kién cb, géc ma sat
trong, hé sb ma sat, luc dinh két. Tuy nhién, chua
dé cap dén ap lwc dong sinh ra trong qua trinh 16
cho khai thac va anh hwédng ctia cac cong trinh lan
can, ciing nhw anh huéng cia cac loai két ciu
chdng gitr dwoc st dung (két cdu chdng linh hoat,
két cdu chdng cing)... Vi vay, trong thuc té cac
duong 16 thuwdng 6n dinh khi thi cong, nhung khi 16
cho vao khai thac, cac dwdng 16 bi mat 6n dinh rat
nhanh, mdc do bién dang cao, nén lun, bép méo
két ciu chéng dan dén phai chéng xén, ca biét mot
s6 duwong 16 phai xén lai nhiéu |an dé ddm bao kich
thwdc théng gié va thiét bj van tai thong qua.

Trén thé gi¢i da co nhidu cong trinh nghién
ctru, cac quy chuadn huéng dan ap dung cho viéc
tinh toan xay dung hd chiéu chéng gir cac duwong
|0 doc via than dwa trén mic do dich chuyén, trng
suéat-bién dang cta khdi da xung quanh dwéng 1o
(CHwI M-94-80). Ly thuyét nay duwoc dé xuat bai
Vién VNIMI (Nga) vao nhirng nam 80 cla thé ky
trwdc da dé cap dén rat nhiéu yéu td anh huwdéng
dén dwong 16 nhw d&c tinh co ly khdi da, dac diém
cau tric khéi da, chiéu sau dat duwong 16, anh

hwédng cla khai thac 16 cho va cac dwdng 16 xung
quanh, thdi gian ton tai dwdng 16 vv... Do do, két
qua tinh toan tai trong thwdng I&én hon so véi ly
thuyét vom can bang tw nhién va phan anh ding
gia tri 4p lwc mo thuc té tai cac mé than ham 10
vung Quéang Ninh.

DPé so sanh sw phu hop cla hai ly thuyét néu
trén, bai bao thwe hién tinh toan kiém tra xac dinh
tai trong tac dong Ién dwong Lo XVVT mire +0 khu
| — GVD va 16 XVTG mirc -10 khu Il - G175 mét én
dinh manh, tiét dién dwong 16 bi thu hep con
40+50% va da phai xén nhiéu lan tai Céng ty cb
phan than Vang Danh cé cac d&c diém diéu kién
dia chét - ky thuat nhw sau: tiét dién dao 13,4 m?;
dwong 16 XVVT mirc +0 khu | — GVD & d sau 420
m, da bao quanh 16 c6 d6 bén nén don truc trung
binh 20,8 MPa va |6 XVTG mtc -10 khu Il - G175
& d6 sau 350 m, da bao quanh 16 cd dd bén nén
don truc trung binh 25,2 MPa; chéng gilr bang vi
thép SVP hinh vom linh hoat, buwdc chéng 0,5 m/ivi
khi str dung thép SVP-33 va 0,7 m/vi khi st dung
thép SVP-27. Cac két qua tinh toan dwoc thé hién
tai Bang 1.

Bang 1. Két qua tinh toan, so sanh két qua tinh theo ly thuyét vom can bang tw nhién
va tinh chuyén vi ctia vién VNIMI

Tinh theo phwong | Tinh theo phwong
phap chuyén vi | phap Protodiakonov
cua vién VNIMI va T. Simbarevich

STT Cac théng sé Ponvi| Lo Xeén o Lo Xeén Io
XVVT XVTG XVVT XVTG
murc murc -10 murc murc -10
+0 khu | khull- | +0 khu khu Il -
1-GVD G175 1-GVD G175
1 | Taitrong tac déng néc 16, P+ kN/m 128 116,2 76,8 57,6
2 Tai trong tac déng nén 1o, P2 kN/m 133,6 123,2 -
3 | Taitrong tac dong hong 16, P kN/m 1211 112,9 39,7 33,5
4 | Thép lam vi chéng - SVP-33 | SVP-27 | SVP-33 SVP-27
5 Lwc mo men I&n nhat Mmax T.m 6,68 6,12 4,75 3,2
6 | Lwc doc tai mat cit moé men I&n nhat N T 28,16 25,56 10,9 8,93
7 | Do bén chiu udn cho phép cta thép kG/cm? | 2800 2800 2800 2800
8 | Gié tri kiém tra bén cta vi chdng o kG/cm? | 6585,5 | 6853,8 | 44253 3801,8
9 | Bwdc chéng tinh toan m/vi 0,43 0,41 0,63 0,74
10 | Bwéc chdng thuc té mvi 0,5 0,7 0,5 0,7
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T Bang 1 cho thay, buéc chdng thuc té nho
hon so véi buéc chbng yéu cau theo phuong phap
tinh toan Protodiakonov, nhung cac dwdng 16 van
bi nén Itn va chéng xén lai nhiéu 1an, diéu d6 da
cho thay sw thiéu phu hop cua ly thuyét st dung.
Két qua kiém chirng bang ly thuyét chuyén vi cho
thay, tai trong theo tinh toan I&n hon nhiéu so véi
ly thuyét cGia Protodiakonov, nén bwéc chdng lén
nhat cho phép 1a 0,43 va 0,41 m/vi, nhé hon rat
nhiéu so v&i buwédc chdng thuc té dang 4p dung la
0,5 va 0,7 m/vi.

Trén co sé cac phan tich trén, co thé nhan dinh
ap lwc déng sinh ra trong qua trinh 16 chg' khai thac,
cu thé la ap lwc twa phia trwdc gwong 16 cho la
nguyén nhan co ban dan dén sw bién dang Ién cua
khéi da xung quanh dwéng 16 va [am méat 6n dinh
ctia dwéng 16 doc via than. Cac két qua tinh toan
va phan tich néu trén da cho thay sw phu hop cla
ly thuyét tinh toan theo chuyén vi dt da, phan anh
dung so v&i dién bién ap luc thuc té tac dong 1én
dudng 16. Bén canh do, ly thuyét nay dwoc nghién
ctru tai cac khoang sang than vung Donbass (co
diéu kién dia chat twong déng véi khoang sang
than vang Quang Ninh), da dwoc kiém chirng trong
thuwc t& va dwoc Nha nudc Lién bang Nga ban
hanh quy chuan ap dung chung cho cac méd khai
thac ham 16. Do vay, ly thuyét nay hoan toan co thé
ap dung dé tinh toan két ciu chdng giv cho cac
duwong 16 thudc cac md than ham 16 Viét Nam.

Tuy nhién, viéc gidm buéc chdng 16 doc via sé
lam cham tién do thi cong, tang chi phi san xuét do
vay can xem xét nghién ctu chdng gitr d6 on dinh
ctia dworng 16 bang két cau chéng tdng hop két hop
voi gidi phap gidm ng suét cla khdi da xung
quanh duwong 10.

2.2. Cac giai phap giam ap lwc tac dong lén
dwong 10 doc via than

Trong nhitng ndm gan day, cac nha khoa hoc
trén thé gi¢i da cd nhiéu cong trinh nghién ciru anh
hudng cla 16 che khai thac dén trang thai 4n dinh
dwdng 10 doc via than str dung cac phuwong phap
nhw: phan tich ly thuyét; phwong phap nghién ciru
thue nghiém; phwong phap mé phéng sb. Theo dé,
dé xuét bién phap gidm ap bang 16 khoan duwdng
kinh 1&n ho&c bé gay thly lwc nham gidm (ng suét
khéi da, nang cao dd 6n dinh cla dudng 16. Ban
chat clia céc gidi phap trén & chi déng khoan cac
16 khoan dwong kinh Ion, khoan nd min om hodc
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khoan 16 khoan ép nwéc ap lwe cao 1&n phia néc,
phia héng hodc nén |6 dé tao ra vung réng, dap vé,
khe nwt trong khdi da nhadm giadi phéng moét phan
(rng suat tap trung ctia khdi da 1én dudng 16, khuéch
tan xudng thap va di chuyén sau vao bén trong nhw
Hinh 3 duéi day.

Khoan nd min gidm tng suét khéi da lan dau
tién dwoc ap dung cho cac méd cac vang & Nam Phi
vao nhitng ndm 1950 dé ngan ngira sy xuat hién
clia cac vu nd da hodc gidm thiéu ap luc tac dong
Ién dwdng 10, bién phap nay dworc coi la mét cach
hiéu qua dé giam thiéu sy tap trung ng suét, bién
dang trong khdi da [13]. Gidi phap nay dwoc ap
dung lién tiép dé kiém soat cac vu nd da trong cac
mé than & Canada, Ba Lan, Cong hoa Séc, Trung
Quéc va cac nuoc khai thac khac [5], [7], [10]. Giai
phap khoan ndé min bang gidm ap luwc tac dong 1én
dudng 16 bang 16 khoan dai & cac vi tri nén 16, hong
16 ho&c néc 16 da dwoc nhiéu nha khoa hoc nghién
ctru thwe nghiém [9],[12]. Cac két qua quan trac tai
duong 16 doc via 16 chg 8107 via 8 mé Luc An, An
Huy, Trung Quéc cho thay, (ing suét cia khéi da
xung quanh dwong 16 trwdc/sau nd min la
18,3/15,6-9,3 MPa, dudng 16 khédng con bién dang
I&n trong qua trinh 16 cho khai thac; tbc dd sut lun
cla dwong 16 doc via chg 212 mé Tu Thanh, Quy
Chau gidm dén 74,5% va dwéng 16 6n dinh, khong
phai chéng xén [16]. Theo phan tich Iy thuyét vé qua
trinh né min, khi thuéc nd phat nd trong da (g suét
gi&i han, da xung quanh thanh 16 bi séng xung kich
nd nghién nat, tao thanh ving nghién nat. Tiép theo
s6ng xung kich nd nhanh chéng phan ra thanh séng
(ng suét, cac vét nirt da duoc tao ra va mé rong
duéi tac dong két hop clia séng (ng suét va khi
nhiét dd cao, tao thanh vung nut. Luc nay, nang
lwong bién dang dan hdi tich tu trong da dwoc giai
phéng doc theo bé mét vét nirt trwdre khu vie 16 cho
sang vung déo. Két qua Ia ving tap trung &ng suét
clia dwong (rng suéat dwoc gidi phong, khuéch tan
xubng thap va di chuyén sau vao bén trong [7],[16].
Tuy nhién, cac nghién ctru cling da chira rang, rung
déng ndé min cé thé gay hu hai cho duwong 16 néu
khoéng twéng minh rd diéu kién dia chét, cac vung
bién dang xung quanh dwong 16 va cac tham sb
khoan né min, cling nhw vj tri khoan duworc tinh toan
phu hop [10]. Vi vay, gidi phap ndé min gidm ap chd
yéu duoc st dung dé& ngan ngra cac sw cd nd
da/than.

Website: https://tapchi.hoimovietham.vn



CONG NGHIEP MO

KHAI THAC MO ﬂ

Hinh 3: So' dé nguyén ly giam ap bang khoan né min
a) khoan né min khu vuc phia trén néc 10; b) khoan né min vé 2 phia héng 10;
¢) khoan n6 min phia nén Io
1-L6 min; 2- -Duong tap trung umg suét truée khi né min gidm ap; 3- -Duong tap trung tng suét sau
khi né min gidm &p; vang I- dap v&; Il- nit né; Ill- ving chédn déng dan hoi

Giam ap lwc 16 khoan cé dwdng kinh 1on [a mot
phwong phap hiéu quéa dé gidm sw tap trung &ng
suét cho cac khu vuec cé ng suét cao. Hién nay,
phwong phap nay da dwoc str dung rong rai trong
cac md than ham 16 va da tré thanh mét trong
nhitng phwong phap chinh d& nang cao dé 4n dinh
cia duwong 16 doc via than va gidm thiéu nd
than/da. N6 cé quy trinh xay dwng twong déi don
gian, chi phi thp, van hanh dé dang va it anh
hudng dén san xuat. Nhiéu nha khoa hoc da tién
hanh rat nhiéu cac nghién ciru vé céng nghé giam
ap bang 16 khoan. Chuan Yang va coéng sy da
nghién ctru co ché gidm ap luwc ctia 16 khoan
duwdng kinh I&n bang céach st dung cac thir nghiém
trong phong thi nghiém va mé phéng sb [4]. Zhang
va cdng sw da nghién ciru sw thay dbéi clia cuong
dd nén don truc va chi sb tiéu tan nang lvong cla
da sau khi khoan va phan tich cac dac diém phat
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trién vét nit trong than/da. Nghién ctru trén co y
nghfa to 1&n trong viéc hiéu co ché dang sau viéc
giam ap luwc 16 khoan dwéng kinh Ién. Liu Zhigang
va cong sw da mo phdng, phan tich cac déc diém
phan bb ng suét ctia khdi than/da dwdi cac théng
sb 16 khoan gidm ap khac nhau [10]. Nghién ctru
nay da chi ra rang |16 khoan c6 dwdng kinh thay dbi
va mé réng & ving c6 &ng suat cwc dai cang 1én
sé& nang cao hiéu qua giam ap, nhwng khi dwong
16 khoan quéa 1&n sé lam suy yéu vi neo hodc qua
nhd sé lam tang bién dang cla duwdng 16 [11]. Két
qua ap dung thuc té tai dwdng 16 doc mirc -100 va
16 doc via cho 6307 md than Pudng Khau, Son
Poéng, Trung Qubc cho thdy, mirc dd bién dang
bién dwong 16 sau khi ap dung gidi phap khoan
giam ap bang cac 16 khoan cé dwéng kinh mé rong
gidm tlr 80% xubng 16% [7], [11].
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Hinh 4- Giam ap béng 16 khoan c6 dwong kinh mé rong [9]

a) So dé nguyén ly khoan 16 min giam &p; ¢) Puong tap trung umg suét xung quanh 16 khoan cé cac
duong kinh khéc nhau; 1- Buong Io; 2- L6 khoan gidm 4p; 3- Buong tap trung (mg suét truéc khi khoan
gidm &p; 4- Puong tap trung tmg suét sau khi khoan gidm &p; ving I- dap vé; I- viing déo;

lll-vang dan héi

Co6ng nghé khoan cét vach két hop nd min dinh
hwéng 1an dau tién dwoc ap dung tai 16 cho 1-10-9
via 10 khu Khe Cham |, Quang Ninh da duy tri, 6n
dinh hon 500 mét |16 doc via phia sau gwong 16 cho
khai thac dam bao cac yéu cau ky thuat — an toan
khi tai str dung, tiét kiém dworc trén 8,6 ty déng [3].
Cac két qua thtr nghiém dat dwo'c mé ra trién vong
I&n gidi quyét van dé tiét kiém tai nguyén va giam
chi phi dao 16 khi khai thac cac via than cé chiéu
day trung binh, déc thoai dén nghiéng.

Ban chat cua gidi phap gidam ap bang phwong
phép pha v& thay lwe khéi than/da la bom mét chat
Idng dwéi &p suét cao, tham nhap vao khébi than/da
théng qua cac vét nit va 16 rdng, lan réng mot
khoang cach dang ké tir giéng theo hwéng xuyén
tam. Dau tién, nwdc xam nhap vao cac khoang
trdbng va vét nirt I6n dwdi dang thdm thau, sau dé
vao cac 16 réng va vét nit nhd dwédi dang mao
mach, cudi cung théng qua sw khuéch tan trong
cac hé thdng vét nit va khoang tréng nhd. Khi
nwdc tham nhap 1ap day khong gian 16 rdng va thay
thé pha khi bang chét 1dng sé 1am thay dbi tinh chéat
co ly cha khdi than/da va lam gidm do don va
cwong d6 cua khdi da, tv d6 gidm &p lwc cha da
tac dong lén dudng 16 [19].

3. KET QUA VA THAO LUAN

Lan d4u tién giai phap pha vé thiy lwe dwoc stiv
dung trong cac md ham 16 vao nd&m 1890 dé& ngan
chan vu nd bui. Sau d6, phuong phap nay da duwoc

(8 SO 1-2025

thay thé bang khi tro' va chi dén gitra nhitng ndm
1930, n6 mé&i bat dau dwoc st dung tré lai & Ruhr-
Purc va cac khu vuc khéac trén thé gisi. O Nga, cac
thi nghiém dau tién vé& lam am than/da dwoc thuc
hién vao nam 1935 tai Vién Makeyevka va cht yéu &
trung tdm khoa hoc VostNIl. Cac nha khoa hoc nhw
Ksenofontova A.l., Burchakov A.S., Panov G.E,,
Chernov O.l., Trubitsyn A.V., Kudryashov V.V,
Zhuravlev V.P. va nhitng ngui khac da déng gop rat
I&n cho ly thuyét lam dm so bo clia khéi da. Trong
nhitng ndm gan day, céng nghé bé gay thay luc da
dwgce str dung rong rai va tré thanh bién phap hiru
hiéu d& 1am suy yéu da vach kho sap dd, khai thac
cac via than co hién twgng déng lwc hoc, ngan chan
nd bui, nd than/da va xuét khi d6t ngdt va giam ap lwc
clia da xung quanh trong duwdng 16. Cac théng sb
chinh clia viéc bom nuwédc vao khéi than bao gébm
chiéu dai giéng va chiéu dai bit kin, khodng cach gitra
cac giéng, ap suat bom, thdi gian va téc d6 ép nuwéc
[18].

Ly thuyét bién dang truc dé nghién ctru tinh én
dinh cta khéi da xung quanh dwdng 16 da duwoc
nghién ctru va da chi ra rang sw pha hiy da xung
quanh dwong 16 khéng phai la tiee thdi ma la mdt qua
trinh co’ hoc dan dan theo khéng gian va thoi gian.
Trong d6, sy thay dbi ty 1& truc clia dwéng g suét
bang céc gidi phap két hop “gia cuwdng-gidm ap sau”
va “chdng gil-gidm ap sau” déng vai trd quyét dinh
trong viéc kiém soat si pha hdy cla khdi da xung
quanh dwéng 16 [8]. Cac két qua nghién ctvu, ap dung
cho thay, trang thai phan bé (ng suét clia da xung

Website: https://tapchi.hoimovietham.vn



CONG NGHIEP MO

KHAI THAC MO ﬂ

quanh giam dén 30-50%, ty 1& chéng xén, stra chira
duwéng 16 gidm gan 90% & duwdng 16 doc via -1000,
md T Déng, Hoai Nam, Trung Quéc va chi phi lao
dong gidm tir 30-40% so v&i khi chwa ap dung khoan
gidm ap khéi da [9].

Trén co sé tdng hop danh gia, phan loai da vach
clia 08 md than hdm 16 viing Quéang Ninh theo tinh
sap db (Hinh 5) va tdng hop, phan tich cac nghién
ctru, két qua ap dung cac gidi phap nang cao do 6n

80 7
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dinh ctia dwéng 16 trén thé gidi cho thay: (i) cac khu
vire 6 da vach thudc loai sap dé trung binh chiém ti
|& 16N nhét tir 54,2-73,2%, dé sap db chiém tir 15,2-
61,3%,; (i) cac nghién ctru da chi ra rang, gidi phap
khoan nd min va bé gay thly lwc gidm ap c6 quy trinh
— k¥ thuat thi cong kha phurc tap va chi yéu duwoc st
dung dé& ngan ngtra nd than/da (than da cing), bui
va xuat khi dot ngot va cé quy trinh thi cong.
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Hinh 5. Phan loai da vach theo tinh sap dé da vach

Do vay, gidi phap khoan gidm &p bang 16 khoan
duwdng kinh mé rong phan doan dé nang cao dd 6n
dinh cha duong 16 doc via than dé xuét phu hop véi
diéu kién dia chat — ky thuat mé than ham 16 Vung
Quang Ninh. Giai phap nay da dwoc ap dung rong rai
va dat két qua dwong 16 6n dinh tbt tai md than ham
16 & Trung Quédc. N6 ¢6 quy trinh xay dung twong dbi
don gian, chi phi thdp, van hanh dé dang va it anh
hwéng dén san xuét.

4. KET LUAN

> Céc van dé lién quan dén (rng suét bién dang
cltia khdi da va viéc duy tri &n dinh 16 chuén bij trong
qué trinh khai thac than ham 16 luén & nhitng thach
thire trong yéu, dac biét trong bbi cadnh do sau khai
thac tai cac mé ham 16 vung Quéng Ninh ngay cang
gia tang. Diéu kién dia chat phirc tap va ap lwc mé
tang theo chiéu sau bd tri cong trinh, dan dén khébi
lwong chéng xén hang nam cla cac md chiém tuy
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25-30% tdng khéi lugng mét [6 dao méi, lam téng chi
phi san xuét va tiém &n nhidu nguy co mét an toan;

>Trén co s& ly thuyét vom can bang tw nhién cla
M.M. Protodiakonov va P.M. Simbarevich, cung vé&i
ly thuyét chuyén vi dat da cta Vién VNIMI, da thuc
hién cac phwong phap tinh toan tai trong cho dwdng
16. K&t qua cho thay ly thuyét chuyén vi dt da phan
anh ding hon vé ap lwc md so véi ly thuyét vom can
bang, dwa ra tai trong I&n hon va phan anh ding gia
tri ap lwc mé thuc té tai cac mé than ham 16 ving
Quang Ninh;

»TWr cac phan tich tdng hop cac giai phap giam
ap khéi da, dac diém diéu kién dia chat— ky thuat cta
cac mé than hadm |6 vung Quang Ninh, nhém tac gia
nhan thay giai phap khoan gidm ap khdi da bang 16
khoan dwong kinh mé rong phan doan va tinh toan
ap lwc md theo ly thuyét chuyén vi cta Vién VNIMI
sé gilip nang cao dwoc dd 6n dinh clia dwdng 16 doc
via than O
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ABSTRACT

At present, underground coal mines in the Quang Ninh region are increasingly being developed
deeper and extending production areas further from the center, leading to a larger volume of tunnel
excavation and increased pressure. According to statistics, the annual volume of roadways supported and
cut in underground coal mining units ranges from 56,000 to 76,000 meters (approximately 25 to 30% of
the total new tunnel excavation), which increases costs and raises safety risks during the mining process.
This has a significant impact on labor safety and the efficiency of underground coal mining units. In this
paper, the authors conducted research and synthesized analyses of solutions to enhance the stability of
coal seam roadways. The solutions include calculation methods, the selection of support structures and
rock pressure reduction techniques, as well as the mechanisms for pressure reduction and their
application conditions in various countries around the world. Based on this, the paper proposes solutions
fo reduce stress in the rock mass surrounding the roadways tailored to the geological and technical
conditions of underground coal mines in the Quang Ninh region with the aim of improving roadway stability
and reducing the volume of support and cut required during production.

Keywords: rock mass stress reduction, supporting and trimming, hydraulic pressure relief, mining
solutions
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