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Lonewall authors conclude that in such geological conditions, the ground pressure

at face adjacent to gateroads increases and decreases cyclically. At the
JUReY . study site, the ground pressure fluctuates in the range of 20+-26 MPa, and
T-junction at tailgate. the piston chainage changes in the range of 0.6+0.9 m. The face stability is
closely related to ground pressure and roof stability. The study
demonstrates that the face area near tailgate appears to be less stable
compared to that near maingate, and initial signs of roof weighting can
occur. The paper’s results serve as fundamental science assisting mining
engineers in better identifying longwall face stability, from which effective
prevention and remedy measures can be developed.
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Lo cho dai la mét hinh thirc khai thdc than phé bién nho wu diém sdn lwong
khai thdc Ién va mirc d6 an toan lao déng cao. D€ vdn hanh 1o cho ding ké
hoach, viéc ddm bdo 6n dinh gwong than (noi truwc tiép ldy than) la rdt quan
trong, ddc biét tai cdc khu vwec noi 1o cho tiép gidp véi dudong 1o doc via
(ngd ba noi ddu 1o cho va chén lo ch,o*) do ¢6 sw gia tang dp lyc md. Néi
dung bai bdo trinh bay mét nghlen ctru 6n dinh guong than lo cho tai cdc
khu vy gidp dwing 10 doc via dwdi didu kién vdch 6n dinh trung bmh toi
khé sdp do. Str dung cdc phwo'ng phdp phan tich ly thuyet va quan trdc thuc
dia tai mét 10 cho dién hinh & vung mo Qudng Ninh, nhém tdc gid da phan
tich va két ludn rdng dp luc mé tai cdc guong than gidp dwong o doc via
xudt hién theo quy ludt tdng va gidm c6 chu ky. Tai o cho nghién civu, dp
lwc mé tang gidm trong khodng 20+26 MPa, va hanh trinh pistong cgt gian
chong thay d6i trong khodng 0,6+0,9 m. Guong than bi mdt on dinh
[yeu/sut I6) dwéi diéu kién dp lwc mé tdng cao va tdng dd vdch truec tiép
sap do. Nghién ciru  cling chira rdng guong than khu virc ngd ba ddu 1o cho
6 xu hwéng kém 6n dinh hon so véi khu vuee ngd ba chan 1o che. Cdc két
qud tir bai bdo la co s khoa hoc gitip cdc ki sw mé dé xudt gidi phdp ndng
cao 6n dinh gwong hiéu qud.
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1. M¢é dau

Lo cho dai la mét hinh thic khai thac than
pho bién trén thé giGi va & Viét Nam nho wu diém
san lwong khai thac 1é6m va mirc do an toan lao
déng cao. Vé mat dia chit - co hoc, dé€ vin hanh 10
cho theo dling ké hoach san xut thi sw 6n dinh
guwong than, noc va nén 10 chg phai dwgc dam bao.
Sw 6n dinh dia co cia gwong than la rat can thiét
do day 1a noi truc tiép béc tach than, anh hwong
truc tiép tdi san lwong 10 cho. Doc theo tuyén
guong than 10 cho, sw 6n dinh gwong tai cac khu
v tiép giap dwong 10 doc via (ngd ba dau 1o che
va chan 10 cho) lai cang quan trong do la noi cé sy
gia ting ap lwc mo tao béi cac dwong 10 giao cat
nhau. Do d6, viéc nghién ciru sw 6n dinh gwong
than tai cac khu vuc nay c6 y nghia quan trong
gitip dam bao an toan lam viéc va duy tri san lwong
khai thac mé. Mot hinh anh thue té nga ba 10 cho
dwoc thé hién trong Hinh 1.

Sw On dinh vé mit dia chat - co-hoc cia gwong
than 10 cho tai cac khu vuee tiép giap dwong 10 doc
via dd dwgc ciac nha nghién clru trong va ngoai
nuwédc quan tAm giai quyét. Theo cic tai liéu nghién
clru cua Lién X6 trudc day va Nga hién nay, anh
hwdng ctia ap Iwc mé dén cac dwong 1o doc via cd
gia tri 16n nhat trong khodng 5+15 m tir gwong 1o
cho. V& co ban, ban chit sy 6n dinh gwong 1o cho
va guong 10 doc via tai cac khu virc nga ba dwoc
cho la quyét dinh bdi sw tip trung ctia thanh phin
rng suat ngang va hudng tién gwong khai thac
(Mark va nnk., 1998). Hinh 2 cho thy sy tip trung
rng suit ngang tang cao tai cac nga ba giao cit

Hinh 1. Minh hoa ngd ba lo chg (nhin ttr
lo doc via vao).

gitra 10 cho véi 10 doc via, hodc gitra 10 doc via véi
10 van tai chinh.

Ung suét ngang 16n nhét

Khu vue (mg
suat ngang
tap trung

Ung suit ngang tap trung tai
16 doc via

Hinh 2. Viing tdp trung thanh phdn itng sudt nam ngang trong 1o cho (Mark va nnk., 1998).
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D€ hiéu rd ban chat sy 6n dinh gwong 16 chy
tai cac nga ba, cac nghién cttu tdp trung vao sw
thay doi phan b6 hwdng (rng suit va cwong do tai
cac khu vuc. Peng (2019) cho biét, cwong do tng
suit chinh tang cao & cic khu virc ngi ba va giam
dan & cac vi tri xa ngd ba. Wang va nnk. (2023)
phan tich cc dit liéu vi dia chin va két luin rang
ting da vach giy tac dong 1én gwong than manh
hon & phan gan 10 thong gi6 va it hon & phin gan
10 vén tai. Gin diy hon, Yadav va Islavath (2024)
str dung mo phong s6 dé phan tich sw tip trung
trng suit dong thoi tai cac dwong 10 doc via va 1o
cho. Két qua vé s khac biét mirc d6 tip trung trng
suit va ving pha hily gwong 10 chg 1a cac chi ddu
cho thiy tAm quan trong cua viéc nghién ctru 6n
dinh gwong than tai cac khu v tiép giap 10 doc
via.

(' Viét Nam cac nghién ctru tip trung vao xac
dinh cac nguyén nhan va dé xuat gidi phap ky
thu4t gidm thiéu sw mat 6n dinh ca gwong 10 cho.
Vé nguyén nhan, Nong va nnk. (2022) phén tich
cac sw ¢6 mit 6n dinh & mo6 than Mong Duong.
Nhém téc gia cho biét sw mit 6n dinh tai cac nga
ba noilo cho tiép gidp véilo doc via tai mé chi yéu
do két ciu chéng bang vi thép SVP khong ddm bao
kha nang chiu tai khi 4p lwc mé tang 1én. Veé giai
phép, Vi va Ng6 (2021) dé xuat ap dung thiét ké
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chdng trdi ddc biét tai cac nga ba chan chg ¢ goc
d6clém, trong khi Tran va Lé (2021) dé xuit chong
tang cwong khu vire nga ba véi cot thiy lwe don va
xa hop véi chiéu dai chéng 15 m. Gidi phap gia
cwong khu vue nga ba bang hda chit tai mé Mao
Khé ciling dwoc dé cap trong Pham (2022).

Tl danh gia tong quan & trén c6 thé nhin xét
rang cic nghién ctu du c6 dé cdp nhung chua
phén tich dwoc sw anh hwdng ctia 6n dinh ting da
vach téi 6n dinh gwong 10 cho. Trong bai bao nay,
nhém tac gia nghién ctru biéu hién 6n dinh gwong
than tai hai d4u 10 cheg noi tiép giap cac dwong 1o
doc via dwéi tAng da vach 6n dinh trung binh téi
kho sip d6. Nghién ctru st dung dit liéu quan trac
gian chéng va gwong than thuc dia tai 1o cho 1-8-1
mo Vang Danh, vung than Quang Ninh, Viét Nam.

2. Khu virc nghién ctru va quan triac thwc dia

2.1. Khu vwe nghién ciru

M4 than Vang Danh thudc Céng ty Than Vang
Danh, thudc dia phan phuwdong Vang Danh, Thanh
pho Udng Bi, tinh Quang Ninh (Hinh 3). M6 dwoc
lwa chon lam khu vue nghién ctru do cac via than
dwoc danh gia ndm dudi cac tAng da vach 6n dinh
trung binh dén khé sap d6 (Pham, 2022).
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Cac thong tin vé diéu kién dia chit cta 10 cho
[-8-1 noi thwc hién quan trac da dwoc cong bs va
dwoc tong hop lai nhw sau (Cong ty Than Vang
Danh, 2018, Le va Dao, 2021). Lo cho c6 chiéu day
thay déi tir 5,19+5,91 m, trung binh 5,54 m. Cu
trdc via don gian véi t6i da hai dai da kep cé chiéu
day trung binh 0,24 m. Géc déc via thay doi ti
5+15 do, trung binh 11 d6. Vach truc tiép via day
trung binh 21 m, trong d6 chiéu day anh huwéng
truec tiép téi gian chong la 14,5 m. Vach dworc cau
tao chu yéu tir bot két c6 do bén nén don truc
trung binh 468,12 kG/cm2. Vach co ban c6 chiéu
trung binh 11,3 m, ciu tao béi cat két c6 do bén
nén trung binh 718,38 kG/cm2. Tru via cling dwoc
ciu tao bdi da bot két twong tw vach truc tiép,
nhung c6 d6 bén thap hon, trung binh 298,66
kG/cmz2. Chiéu dai 10 cho khai thac theo phwong la
380 m, chiéu dai 16 cho theo hwéng décla93 m, va
& d6 sau trung binh 300 m so v&i méat dat. Theo
cac Ki sw mo, vach truec tiép va vach co ban sap dé
khi gwrong 10 cho tién trung binh lan lwot dwoc 35
m va 80+100 m. Cac khoadng cach nay khing dinh
tAng da vach 10 chg thudc loai 6n dinh trung binh
dén kho sip do. So @6 bé tri 10 cho 1-8-1 va cac
dién khai thac xung quanh dwoc thé hién trong

Hinh 4. Mit cét dia chit theo hudng tién gwong 10
cho dwoc thé hién trong Hinh 5.

2.2. Quan trdc dp Iwc va hanh trinh piston cot
gian chéng

L0 chg [-8-1 ra than tlr thang 1/2018 va két
thic dién khai thac vao thang 10/2018. Tai cac
khu vire gidp 10 doc via 10 cho 13p dit gian chdng
qua do ZFG4800/20/32 véi s6 lwong 03 gian gian
1o d4u va 03 gian gan 10 chan. Gian chong c6 chiéu
cao chong gitr 2,0+3,2 m, tai trong lam viéc 4400
kN, cwong d6 chong lun nén 0,72+0,75 MPa va
khoang c4ch c4c tAm gian 1,5 m. M6i gian chdng c6
hai ddng ho do 4p luc, gan & cot trudre va cot sau
cda gian. So do cac vi tri do trong 10 cho thé hién
trong Hinh 6. Mat dong h6 do hién thi dong thoi (i)
gia tri tai trong tirc thoi cua than va da vach tac
dung 1én gian chéng tai thoi diém do va (ii) gia tri
lwc chong phan khang ctia c6t phan dnh ap lwc mo.
Ca hai dai do ap lwc nay déu trong khoang 0+80
MPa. Lwc chéng ban dau dwoc thiét 14p khéng nhd
hon 80% lwc chong lam viéc cia gian chong (4800
KN, xap xi 38,2 Mpa). Hanh trinh piston c6t gian
chong dugc do bang thwdc mét cam tay.
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Hinh 4. So' do b6 'tri 1o cho I-8-1 va cdc dién khai thdc xung quanh (Vién Khoa hoc Cong nghé M6, 2016).
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Hinh 5. Mt cdt dia chdt theo hudng tién gwong 10 cho (Cong ty C6 phdn Dia chdt mé - TKV, 2016).
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Bai b4o st dung dit liéu quan tric tir ngay
20/3+18/8/2018. Dit liéu quan trac 1a 4p luc va
hanh trinh piston c6t chéng trwéc, cot chéng sau
cuia gian chéng. Gia tri ap luc cot gian chong dwoc
doc ghi vao dau ca 1 gidp phan anh ap lwc mé dac
trung trong mot chu ky san xuat. Dix liéu quan trac
tai cac gian chong tiép gidp 10 doc via dwoc thé
hién trong Hinh 7, 8. Chu y rang trong cac hinh
nay, mot phan bd dir liéu 4p lwc tir ngay
20/3+19/5 da dwoc céng bé trong Le va Dao
(2021). Cac dir liéu ap lwc con lai trong khoang
thoi gian nay, tuy nhién, khac véi dit liéu da cong
bd bdi sw khac biét trong lwa chon ap lwc lam viéc

gian chong dién hinh ctia chu ky san xuit. Hon thé,
dit liéu hanh trinh piston c6t gian chéng dwoc
cong b 1an dau tién trong bai bdo nay.

3. Phan tich quy luit ap lwc mo6 va 6n dinh
gwong than

3.1. Khu vwc gidp lo doc via van tdi

O vi tri gwong 16 cho giap 16 doc via van tai,
Hinh 7a cho thay ap lwc mé (théng qua ap lwc cot
gian chdng) xuit hién theo quy luit ting va giam
lién tuc c6 chu Ky véi gia tri ap luc thay doi trong
khoang 20+26 MPa. Vi dy, tir ngay 20/3 ap luc cot
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Hinh 7. Gian chéng gidp ngd ba chdn lo cho: (a) dp lwc mé va (b) hanh trinh piston cét.
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Hinh 8. Gian chéng gidp ngd ba ddu 1o cho: (a) dp luc mé va (b) hanh trinh piston ct.
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gian thay doi theo xu hwéng ting tir thip nhit 20
MPa téi dinh 26 MPa trong cac ngay 26, 27 va
28/3 trudre khi giam xuéng day 22 MPa trong cac
ngay 2 va 4/3. Thoi gian hoan thanh chu ky tang
gidm nay la 12 ngay san xuit (khong tinh chua
nhat). Twong tw tir ngay 4/3+23/3, ap lwc mo tang
ttr 22 MPalén dinh 26 MPa roi giam vé day 22 MPa
trong 18 ngay san xuit. Cac chu ky tiép theo nhin
dién dwoc tir Hinh 7b déu xay ra trong khoang hai
t&i ba tuan san xudt (khong tinh chi nhat). Mai
ngay dém may khiu cit dwoc bon ludng 0,63 m
nén thai gian hoan thanh maét chu ky tang giam ap
lwc mo twong Gng véi 30,24+45,36 m tién guwong
10 cho. Khodng gia tri tién gwong nay pht hop véi
buwéc sip d6 trung binh ting da vach truc tiép tai
10 cho 12 35 m da néu & muc trudc. Cha y rang
Hinh 5 cho thay diéu kién dia ting ctua khu vuc
nghién ctru twong déi 6n dinh theo hwdng tién
guwong 10 cho va do d6 anh hwdng khong dang ké
téi quy luat hinh thanh ap lwc mo. Mirc do anh
huwdng cta diéu kién dia tAng thay doi téi quy luat
hinh thanh &p lwc mé cin dwgc nghién ctru trong
cac cong trinh riéng biét.

Cung va&i ap lwe mé, hanh trinh piston cot gian
chong ciing cho thdy xu hwéng dao dong ting
giam trong khoang 0,8+0,9 m. Ngoai trtr hai thay
doi dic biét vao ngay 31/3 va 4/4, hanh trinh
piston c6t c6 xu hwéng gitt nguyén gia tri qua
nhiéu ngay san xudt thay vi thay déi lién tuc nhw
ap lwc. Xu hwéng nay phu hop véi thuc té rang 10
cho khu vyre nga ba giap 10 van tai it xay ra cac hién
twong guwong 10 tut 16 hodc néc yéu. Tong hop két
qua phan tich tir Hinh 7 cho thiy viéc quan trac ap
lwc mé tai 1o cho la ddm bao d tin cdy. Sw mat 6n
dinh gwong than (gwong yéu hoic sut 1&) ¢é lién
hé mat thiét véi ap lwe mé (ap lwe mé ting cao) va
tinh 6n dinh ting da vach (vach sip do). Vé téng
thé, gwong than & vi tri ngd ba chan 10 cho'la twong
déi 6n dinh.

3.2. Khu vwc giap lo doc via théng gio

O vi tri gwong 16 cho giap 10 thong gi6 (nga ba
dau 1o che), Hinh 8a cho thay ap lwc mé xuit hién
theo quy luat tang va gidm c6 chu ky, twrong tw nhw
& phia giap 10 van tai. Ap luc thay déi trong khoang
gia tri 21+26 MPa, v&i khoang thoi gian mdi chu
Ky ting giam trong 2+3 tudn san xuit, va cac thoi
diém dat vi tri dinh va day nhit quan véi cac thoi
diém twong ng & phia chin 10 chg. Sy twong
d6ng nay gitra hai vi tri nga ba dau va chan cta 1o

cho dworc gidi thich do goc déc 16 cho nho (trung
binh 11 d6) va chiéu dai 16 cho theo hwéng doc
khong 16m (dwéi 100 m), dan téi sw chénh 1éch vé
ap lwc mo 1a khong 16n. Ngoai ra, sw twong dong
cting 1a mot chi dau cho thiy cac dic tinh ting da
vach la 6n dinh, it thay d6i doc theo hwéng doc 1o
chg. Tuy nhién, quan tric thuc dia tai gwong than
giap 10 thong gié cho thiy day la khu vuc thwong
xuyén xay ra cac hién twong gwong tut1é, noc yéu.
Vi dy, cac hién twong dwoc ghi nhan vao cac ngay
29/3, 2/4, 7+10/4, 12/4, 18/4, 14/5, 16/5,
18+21/5, 30/5 t6i 2/6, 11/6, 21/6, 29/6, 3+4/7,
21:26/7,4/8,6/8,8/8, 11+14/8, va 18/8/2018.
Tén sudt xay ra cac hién twong trung binh la 8
trong mot thang, twrong dwong 8 lan mat on dinh
gwong moi 60,48 m tién gwong. Cac hién twong
dwogc quan sat du c6 quy mo nhoé nhwng ciing phat
trién trong 3+10 gian chdng theo hwéng doc 1o
cho.

Cac két qua do dac hanh trinh piston cot
chong trong Hinh 8b cho thay sw phtt hop véi biéu
hién gwong trén. Cu thé, mac du cung dao déng
trong khoang 0,8+0,9 m nhung hanh trinh piston
c0 tan suat thay déi gia tri nhiéu hon. Cing véi dé,
cac gid tri dic biét cling xuit hién nhiéu hon
(0,6+0,7 m). Trong cung diéu kién ting da vach va
két ciu gian chdng cling nhw géc doc 1o cho nhd,
sw mit 6n dinh gwong 10 chg giap 10 thong gi6
dworc gidi thich 1a do gidp ving dat da da pha hoa
cta dién khai thac lién ké (xem Hinh 4). Gwong 10
cho gidp 10 van tai 6n dinh hon do giap viung than
nguyén khéi chwa khai thac phia dwéi (10 cho I-8-
3). Lwu y, mot s6 chuyén gia cho biét trong thuc té
san xuit cac 1o cho dai ving Quang Ninh, do anh
hwdng cla goc nghiéng via va két ciu gian chong
khéng dam bao, phan néc ngi ba gitra 10 chg valo
thong gié thwong dé tut 16 va mat 6n dinh.

Téng hop phan tich dp lwc mo, hanh trinh
piston va biéu hién gwong than & cac khu vuc giap
duwong 10 doc via tir ngay 20/3+18/8 cho thay cac
nga balo cho'I-8-1 1a twong doi 6n dinh, khong xay
ra cac hién twong méit 6n dinh nghiém trong. Cu
thé, cac hién twong gwong tut 1& va ndc yéu du
dwgc ghi nhin nhung gid tri ap lwc cot chong
truwdrc hau nhw cao hon ap luc ¢t chong sau (Hinh
7, 8). Biéu nay c6 nghia phan than ndc va da vach
phia gan gwong it bi phé hiy, dam bao tiép xic tét
vi gian chong hon so véi phan than va da vach xa
gwong. Tang than néc va da vach biéu hién dung
nhw cic ddm cdng xon binh thwdng, phan anh sy



Lé Tién Diing va nnk./Tap chi Khoa hoc Ky thudt M6 - Pia chdt 65 (3), 51 - 61 59

on dinh ctia gwong 10 cho. Cac hién twong mit 6n
dinh d&u c6 quy md nhé va thuc t€ da dwoc khac
phuc nhanh chéng trong tirng ca san xuat. Chu y
rang mot s6 d4u hiéu cta hién twong tai trong
dong da xuat hién nhw ap lwe va hanh trinh piston
cot gian chong thay doi dot ngot, buwdc giy tang da
vach 16m, va gwong than tut1d, néc yéu (xem thém
khai niém tai trong dong trong Le va Nguyen
(2023)). Van dé tai trong déng cd thé tré nén nguy
hiém hon trong treong hop cac bién déng dia chit
(vi du: dt gdy, khe nit, chiéu day va vi tri vach
nang thay déi) xuat hién roi rac khong theo quy
luat va sé dwoc nghién ctru chuyén sau riéng biét.

4. Giai phap xtr ly mit 6n dinh gwong tai mo
Vang Danh

=lm

(o]

. Catthiy lpe =

bE xt¥ ly cac sw c6 mit 6n dinh gwong 16 chg, mé
than Vang Danh da xay dung cac giai phap ky
thuat nhw sau (Cong ty Than Vang Danh, 2018).
Lay vi du &p dung cho 10 cho co gidi hoa, treong
hop mat gwong 1é cAch dau mai gian chong dwéi 1
mét, co ciu xa trwot cta gian dugc dung dé bit
phan gwong tut 1& (Hinh 9a). Trwong hop mat
gwong 1& cich dau mai gian trén 1 mét, co cdu xa
truot va tim chin gwong gian dwoc stt dung (Hinh
9b). Trwong hop mat gwong tut 1& nghiém trong,
lwéi thép, cot thuy lwc don va dodn gb dong thoi
dworc str dung (Hinh 9c). Cac giai phap trén c6 tinh
linh hoat cao va chi phi thwc hién thip, tuy nhién,
doi héi nhiéu strc lao dong thi cong va do d6 lam
tang nguy co mit an toan cho nguwoi lao déng.
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Hinh 9. Cdc gidi phdp xtt Iy mdt 6n dinh gwong 16 cho' mé Vang Danh khi chiéu sdu tut 16: (a) dwdi 1
m, (b) trén 1 m, va (c) nghiém trong (Céng ty Than Vang Danh, 2018).
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5. Kétluian

No6i dung bai bao trinh bay mét nghién ctru vé
sw 6n dinh gwong than 10 cho tai cic khu vuece giap
dwong 10 doc via dwdi diéu kién vach 6n dinh
trung binh t&i khé sdp do. Két qua phéan tich tw
mot diéu kién dién hinh tai 10 cho [-8-1 m6 Vang
Danh vung than Quang Ninh cho thay ap luc mé
tai cac gwong than noi tiép giap dwong 10 doc via
xudt hién theo quy luit ting va gidm c6 chu ky.
Trong diéu kién mo Vang Danh chu ky nay twong
g v&i bwde sap do ting da vach truc tiép (trung
binh 35 m) véi gia tri ap luc trong khodng 20+26
MPa va hanh trinh piston cot gian trong khoang
0,6+0,9 m. Sw 6n dinh gwong 10 cho c6 lién hé mét
thiét v4i ap lwc mo va tinh 6n dinh ting da vach.
Nghién ctru ciing chi ra rang gwong than tai khu
vue nga ba dau 10 cho ¢6 xu huéng kém 6n dinh
hon so véi khu vuee chan 10 che, va cac dau hiéu
cla tai trong dong da xuat hién. Cac két qua nghién
clru tir bai bao la co s& khoa hoc gitp ki sw mé
nhéin dién tin ciy hon sw mit 6n dinh gwong than
10 cho, tir d6 chuln bi cic giai phap ning cao sw 6n
dinh gwong hiéu qua trong boi canh nganh than
mé& rong dién khai thac hAm 10 téi cac diéu kién da
vach kho sap do.
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