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Viung dich chuyén nguy

V&1 muc tiéu dw bdo dwoc ranh giéi dnh hu'o'ng va dich chuyen nguy hiém
trén bé mdt mé Mong Dwong do khai thdc hdm 1, tir s6 liéu quan trdc tai
khu vuc Bdc Mong Duong da tién hanh xdc dinh cdc théng sé goc dich
chuyén co ban va pham vi viing dnh ero'ng va vung dich chuyen nguy hiém
do khai thdc cdc lo cho. So sdnh két qud xdc dinh ranh giéi cdc vung nay va
s6'liéu quan trdc nhdn thdy, cdc du’o'ng ranh gidi dich chuyén xdc dinh tir hai
phu’o'ng phdp rdt sdt nhau, mot s6 diém bi léch do sw khong d‘ong nhdt vé
diéu kién dia chatglwa cdc khu vure khai thdc. Két qud nghién ciru chira rang
c6 thé dung géc dich chuyén dé du bdo pham vi dnh hurdng do khai thdc hém
lo tai mé Méng Dwong.
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Phwong phap ving twong
tw
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1. M¢é dau

Thong thwong, trén bé mat mo tén tai nhiéu
cong trinh tw nhién va nhan tao nhw ao ho, khu
dan cw, di tich lich st v.v.. Qué trinh dich chuyén
dat da do khai thac ham 10 sé tac dong truc tiép
hodc gian ti€p lam bién dang bé mat, gdy hw hong
cac cong trinh. Khi thiét ké mo can phai du bao
dwoc ranh gi¢i anh hwdng do khai thac, nghia la
phai vach dinh dwgc pham vi anh hwéng doi voi
cac cong trinh trén bé mat (Vo Chi My, 2016).
Nghién ctru xac dinh ranh giéi dich chuyén va bién
dang trén bé mat do anh hwéng ctia khai thac mo
ham 10 luén mang tinh thoi sw tai cic nwéc cd
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nganh cong nghiép khai thdc md phat trién.
Nhitng nghién ctru thudc linh vire dich dong dat da
mo luén nhan dwoc sy dau tw kinh phi cda cac
treong dai hoc, cac vién nghién ctru va cac cong ty
khai thac moé. Nhirng nghién ctru dau tién vé bién
dang bé mit mé bat dau tai Bi va Phap, cic nghién
ctru dva trén viéc khai thac cac via than ca phang
va doc véi dién khai thac twong déi 1om so vai do
siu khai thac. M6t s6 quan sat da dwoc thwe hién
tai khu vuc khai thac than OstrauKarwin (Ao)
hwéng téi viéc xac dinh dwoc ranh gidi anh hudng
do khai thdc nham béo vé tuyén dudng sit trén bé
mat (Reddish, Whittaker, 1989). Xuat phat tir thuc
tién qua trinh khai thac hAm 10 tai Nga c6 nhiéu tac
dong tiéu cuwc dén bé mat nén viéc xac dinh pham
vi bién dang trén bé mit dwoc rat nhiéu nha khoa
hoc nghién ctru. Trong d6, Kazakowski, A. da dé
xudt phwong phap ving twong tw. Noi dung cta
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phuwong phap nay 1a xac dinh géc dich chuyén
vung mo chwa nghién ctru dya trén cac diéu kién
vé cau tao dia chat, tinh chit co ly da va goc dich
chuyén theo phwong ctia via (Popielek, Gren,
1990; Nguyén Dinh B¢, 2000). Phwong phap nay
c6 wu diém ndi bat l1a xac dinh nhanh chéng cac
géc dich chuyén dé lam co s& tim ra gi¢i han anh
hwéng cta khai thac. Tir dé, dwa ra cac bién phap
pht hop dé bdo vé cac cong trinh trén bé mat. Tuy
vay, viéc tim dwoc cic ving mé théa man dong
thovi c& 3 tiéu chi trén 12 khong thé, dan dén cac goc
dich chuyén dwoc xac dinh véi do tin ciy khong
cao (Vwong Trong Kha, 2003). Tai Ba Lan, hiu hét
cac via than déu ndm dwdi cac di tich lich stt, cdng
trinh van hoéa lau doi va cac khu dan cw. Chinh vi
vay, nghién ctiru xac dinh ranh gi¢i va mirc do bién
dang bé mat ma ludn c6 tinh thoi sy va dwoc quan
tdm ddc biét ciia Nha nwéc. Nhiéu cong trinh
nghién ctru gan lién véi tén tudi cac nha khoa hoc:
Kochmanski, T., Batkievicz, W., Knothe, S., Pielok,
J. (Kratzsch, 2012). Batkiewicz, W. dwa ra cac cong
thirc gin ding wéc tinh cac dai lwong dich chuyén
bién dang; tir cic dai lwong nay sé dé dang xac
dinh dwogc ranh gid¢i dich chuyén do khai thac. Tai
Vwong quéc Anh, trong thoi gian dau phat trién
cong nghiép khai thdc mo, cac nghién ciru cia
Sinclair, Wardell, Webster, Wardell va Orchard
(Reddish, Whittaker, 1989) da dong gop nhitng
kién thirc vé sut lan dic biét la lién quan dén dw
bao ranh gi¢i dich chuyén va giam sat sw c6 do
khai thac mé ham 10. Tai Codng hoa lién bang Dirc,
nhiéu phwong phap xac dinh dé sut lin bé mat
dwoc dé xuit, tiéu biéu la phwong phap Keinhorst,
Bals va Schleier (Reddish, Whittaker, 1989;
Kratzsch, 2012). Ttr cac phwong phap du bao nay
cho phép xac dinh dworc cac ranh gi¢i anh hwéng
dwa trén cac goc dich chuyén.

Tai Viét Nam, vao thoi ky dau phat trién cong
nghiép mo, caic mé déu ap dung phwong phap

Ving anh hudng khai thac

|-— Ving dich chuyén nguy hiém —-1

p ¥

(a) A

o

vung twong tw dé xac dinh goc dich chuyén roi tir
dé thiét1ap dwoc pham vi cic viing dnh hwéng cia
khai thac. Pén nay, viéc trién khai quan tric trén
cac khu vure khai thac hdm 10 da dwgc tién hanh tai
nhiéu mé. Nhiéu tram quan trac dwoc Vién khoa
hoc cong nghé mé va coéng ty tw van thudc Tap
doan Coéng nghiép Than - Khoang san Viét Nam
xdy dwng & cac mo nhw Mong Dwong, Vang Danh,
Mao Khé, Ha LAm, Nam MAu (T4p doan Cong
nghiép Than - Khoang san Viét Nam, 2008, 2009,
2010) véi muc dich xac dinh ranh gi¢i dich chuyén
do khai thac hdm 10. Tuy nhién, thoi gian quan
trac clia cac tram nay khong dai, khdng quan trac
cho dén khi bon dich chuyén dat trang thai lin
toan phan va én dinh. Chinh vi thé két qua xac dinh
ranh gi¢i anh hwéng do khai thac c6 do tin ciy
chwa cao. Tai mé than Méng Dwong, qua trinh khai
thac mé di dan dén nhirng tic dong xau t&i moi
trwong, gay nirt né bé mat dia hinh va nha dan khu
vuc 1an can. Tuy vay, van chua c6 nhitng nghién
ctru chi tiét, diy da vé pham vi dnh hwdéng cia
cong tac khai thac dé c6 nhirng canh bao va la co
s& khoa hoc giai quyét cac tranh chip.

2. Phwong phap xac dinh ranh gi¢i dich
chuyén bién dang do khai thac him 16

2.1. Goc dich chuyén mé

- Gdc dich chuyén bién: La goc ndm ngoai khoang
trong da khai thac dé xac dinh pham vi anh
hwdng trén bé mat do khai thac ham lo. Cac loai
goc dich chuyén bién nhw sau: Bo; Bo1; Yo; So
(Hinh 1).

- Géc dich chuyén: La géc nam ngoai khoang
trong da khai thac dé xac dinh pham vi ving anh
hwdng nguy hiém trén bé mat. Cac loai géc dich
chuyén nhuw sau: B, B1, y; 8: (Hinh 1).

(b)

Hinh 1. Cdc gdc dich chuyén
(a) Cdc gbc dich chuyén theo déc; (b) Cdc géc dich chuyén theo phwong
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Hinh 2. Khoanh viing dnh hwéng va viing dnh hwéng nguy hiém.
(a)Tuyén mdt cat va ranh giéi ving dich chuyén, viing dich
chuyén nguy hiém trén bdn do; (b) Diém ranh gidi dich chuyén
va dich chuyén nguy hiém trén mdt cdt I-I; (c) Diém ranh giéi
dich chuyén va dich chuyén nguy hiém trén mdt cat II-11

2.2. Xdc dinh ranh gici dich chuyén bién dang
do khai thdc ham lo

Dbé xac dinh ranh gi¢i cac viing anh hudng va
vung anh hwdng nguy hiém trén mat dat do anh
hwdng cta khai thac ham 1o, tién hanh xiy dung
cac mat cit theo mot s6 hwdng dic trung. Vi du
mat cat I-], [I-1], v.v... (Hinh 2).

Trén mat cat ding dé xac dinh ranh gidi cac
vung anh hwdéng va viing anh hudng nguy hiém do
khai thac can dwa vao cac goc Bo, yo, 8o, B, v, 8. Tai
ranh gi¢i khai thac ctia 10 cho, xac dinh cac goc
dich chuyén bién va goc dich chuyén vé phia ngoai
khu khai thac sé nhian dwoc cidc diém A, B, C, D, A;,
B1, C1, D1 v.v. .. Chuyén cac diém d6 1én ban do6 va
néi cac diém véi nhau, dwong nay sé la ranh gidi
vung anh hwdng do khai thac va viing anh hwéng
nguy hiém vuéng géc véi phwong cta via.

Twong tw nhw vy, dwng mat cit theo I'-I' va
dung cac goc & va 8 xac dinh cac diém bién gi¢i T,
T1 theo phwong cua via va biéu thi cac diém nay
1én ban do.

Sau khi thuc hién quy trinh nhw trén sé xac
dinh dwoc ranh gi¢i vung anh hwéng va viung anh
hwéng nguy hiém do anh hwdng cta khai thac
ham 10 t&i bé mat. Pay 1a co sé d€ dé xuit bién
phéap hop Iy bdo vé cac cong trinh nam trong viing
anh huéng

3. Tram quan trac trén bé mat moé

3.1 Pdc diém khu vwec nghién ciru

M6 Moéng Dwong nam céch trung tAm thanh
phd CAm Ph3, tinh Quang Ninh khoang 10km vé
huwéng Béc. Viéc xac dinh ranh gi¢i anh hwong
trén bé mat khai thac hdm 10 c6 y nghia dac biét
quan trong khi & khu mo cé dan cw dang sinh song
va nhiéu céng trinh quan trong cia mé nhu: Giéng
chinh va nha truc giéng chinh, giéng phu va nha
truc giéng phu, tram quat gi6, bang tai than va
tram bién 4p 110/35/6KV, v.v...

3.2 Tram quan trdc

Tram quan trac gobm 2 tuyén duogc bd trén
khu vure khai thac via than H10 khu vuc Bic Mong
Dwong (BMD). Tuyén D dwoc bé tri doc theo
hwéng doc, tuyén P dwoc bo tri theo huwéng dwong
phwong cta via khai thac, so d6 cac tuyén quan
trac dwoc thé hién trén hinh 3. Qua trinh quan trac
lan tién hanh ttr ndm 2013 dén 2015 v&i 12 chu
ky do, khoang thoi gian gitta 2 chu ky quan trac
x4p xi 2 thang. Thiét bi quan trac 1a may thdy binh
Leica NAK2, dd chinh xac do dac théa man tiéu
chuin nganh Tric dia mé vé6i sai s6 do dac
< +20+/L (mm)(Tiéu chu4n Viét Nam, 2015).
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Hinh 3: So do cdc tuyén quan trdc trén khu viec khai thdc via than H10 khu viec BUD
Bdng 1. S6 liéu quan trdc lin
A Chu ky quan tric
Tendiém 1> "T3 14 [ 5 [ 6 | 7 | 8 9 [10]11] 12
P1 0 0 0 0 0 0 0 0 0 0 0 0
P2 0 0 0 0 0 0 0 0 0 0 0 0
P3 0 -1 -2 -3 -5 -9 -12 | -14 | -15 | -17 | -18 | -18
P4 0 -2 -6 -11 | -18 | -26 | -30 | -35 | -37 | 40 | -42 | -43
P5 0 -7 -12 | 21 | -38 | -55 | -63 | -71 | -89 | 96 | -105 | -111
P6 0 -23 | -67 | -85 | -123 | -153 | -178 | -195 | -213 | -235 | -256 | -279
P7 0 -17 | -52 | -108 | -192 | -258 | -345 | -412 | -472 | -541 | -578 | -610
P8 0 -22 | -62 | -129 | -198 | -278 | -369 | -452 | -516 | -589 | -637 | -664
P9 0 -25 | -67 | -115 | -192 | -342 | -429 | -558 | -658 | -725 | -761 | -797
P10 0 -24 | -77 | -102 | -183 | -317 | -416 | -547 | -617 | -694 | -740 | -783
P11 0 -15 | -54 | -109 | -165 | -303 | -441 | -569 | -639 | -711 | -762 | -814
P12 0 -8 -37 | -86 | -144 | -287 | -414 | -528 | -618 | -677 | -731 | -805
P13 0 -5 -16 | -64 | -121 | -229 | -358 | -506 | -598 | -659 | -719 | -777
P14 0 -4 -15 | -43 | -113 | -197 | -339 | -452 | -528 | -558 | -613 | -655
P15 0 -2 -6 -14 | -53 | -94 | -207 | -336 | -458 | -535 | -598 | -644
P16 0 -1 -2 -9 -27 | -70 | -147 | -216 | -316 | -385 | -432 | -471
P17 0 0 -1 -2 -15 | -38 | -95 | -155 | -233 | -278 | -302 | -359
P18 0 -2 -3 -4 -12 | 24 | 49 | -79 | -107 | -132 | -158 | -173
P19 0 -1 -2 -4 -5 -11 | 22 | -27 | 45 | -53 | -59 | -64
P20 0 0 0 -2 -3 -4 -5 -4 -6 -8 -12 | -18
P21 0 0 0 0 0 0 0 0 0 0 -9 -17
P22 0 0 0 0 0 0 0 0 0 0 0 0
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4. Xac dinh ranh gi&i dich chuyén tai mé Mong
Dwong

4.1 Xdc dinh cdc théng sé géc dich chuyén co
ban

Bdng 2. So sdnh géc dich chuyén

Tén goc Goc dwkién (dd) | Quan trac (do)
do 65 65
Bo 39 36
S 75 75
Y 75 75
B 46 43

Cac théng s6 goc dich chuyén co ban dé xac
dinh ranh gi¢i dnh hwéng cta khai thac va viing
anh hwdng nguy hiém bao gom: géc dich chuyén
bién va géc dich chuyén. Ranh gié¢i dich chuyén
bién dang dwoc coi nhw vét cit clia bé mit gidi han
pham vi dnh hwdng trén mat dat do khai thac.
Trén thyc t€ ranh gi¢i nay chinh 1a nhitng diém
hinh hoc trén méit dat ma tai d6 do lan khong vuot
qua sai s6 trung binh xac dinh d6 lin (Tiéu chuin
Viét Nam, 2015). Trong pham vi anh hwéng cta
cong tac khai thac, ving anh hwdng nguy hiém
dwoc xac dinh theo goc dich chuyén.

bé xac dinh ranh gi¢i &nh hwdng khai thac va
ranh gi¢i viing nguy hiém phai xac dinh goc dich
chuyén bién va géc dich chuyén dwa vao cac gia tri
bién dang tiéu chuan. Tir s liéu quan tric xac dinh
dwoc cac vi tri xuat hién gia tri bién dang tiéu
chuén, tir d6 xac dinh dwoc cac goc dich chuyén
bién By, ¥o, 8¢ va goc dich chuyén B, vy, § (Hinh 1).
So sanh cac thoéng s6 goéc dich chuyén nay véi cac
thong s6 xac dinh bang phwong phéap viing twong
tw (goc dw kién) cho via than H10 BMD, ta nhin
thay cac gia tri nhin dwoc tir hai phwong phap cho
két qua twong dong, cac goc B, va goc B 1éch nhau
twong tng 7,7% va 6,5%. Két qua quan tric thuc
té cho gia tri cac goc nhd hon nén khi st dung gia
tri nay dé xac dinh ranh gi¢i dich chuyén bién
dang sé c6 hé s6 dam bao an toan hon. Gia tri cac
thong s6 goc dich chuyén xac dinh tir quan trac va

phwong phap viing twong tw dwoc thé hién trén
Bang 2.

4.2 Xdc dinh ranh gi¢i danh hwdéng va dich
chuyén bién dang do khai thdc via than H10 (-
230 +-120m)

Dé xac dinh pham vi ranh gigi dich chuyén do
anh hwdng cta khai thac hdm 16 via than H10 mirc
-230 + -120m, tién hanh lap cac truc mat cit theo
hwéng déc va hwéng dwong phwong cla via khai
thac. Thong thuong 1ap tir 2 mit cit theo mdi
hwéng duwong phwong va hwéng doc. Tai cac vi tri
ranh gi¢i trén va dudi caa 1o che, dung cac goc
dich chuyén bién va goc dich chuyén da duoc xac
dinh dwgc & muc 4.1, giao diém cua cac dwong nay
v&i bé mit dia hinh dwoc xac dinh. DAy chinh la
gi¢i han pham vi anh hwéng cia khai thac va ranh
gi6i dich chuyén nguy hiém.

DE danh gia do chinh xac két qua két qua xac
dinh cac dwong ranh gidi dich chuyén, tién hanh
so sanh cac dudng ranh gidi nay véi cac duong
ranh gi6i thu dugc tir két qua quan tric. Dé dang
nhén thiy cac dwong nay rat sat nhau, dién tich
cac dwong ranh gi¢i nay va do léch cua ching
dwoc thé hién trén Bang 3, ban d6 xac dinh ranh
gidi dich chuyén dwoc thé hién trén Hinh 4.

5. Kétluian

Xac dinh trudc vung anh hwéng ctia khai thac
ham 10 dén bé mat mé than Mong Dwong cé y
nghia dac biét d6i véi khu viee dan cw va cac cong
trinh quan trong. Can danh gia anh hwéng dén mat
dat trude khi khai thac d€ diéu chinh ké hoach san
xudt hop ly hodc str dung cac bién phap bao vé
cong trinh.

Két qua thwc nghiém cho thiy, tai diéu kién &
mo Mong Dwong viéc xac dinh gia tri cac goc dich
chuyén bién va goc dich chuyén bang phuwong
phép ving twong tw cé két qua twong dong vdi sé
liéu quan trdc & mé Mong Dwong. Vi vdy, nhitng
moé chwa c6 két qua quan trac cd thé sir dung
phwong phap ving twong tw dé xac dinh so' b6 goc
dich chuyén va tir d6 tim dwoc pham vi anh hudng
khai thac ham lo.

Bdng 2. So sdnh gdc dich chuyén

VDC x4c dinh | VDC quan trac A 1A (0 VDCNH xac VDCNH quan A TA T (0
(m?) (m?) Do léch (%) dinh (m2) tric (m?) Do léch (%)
133361.410 141410.806 6.0 104298.811 109149.164 4.6
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Hinh 4: Ranh giéi dich chuyén do dnh hwdng ctia khai thdc via than H10 mirc -230 + -120m

Ranh gi¢i dich chuyén do khai thac via than
H10 mirc -230 + -120m dwoc xac dinh bédi cac Goc
dich chuyén va géc dich chuyén bién cho két qua
sat v&i ranh gidi quan tric thwc t&. Do 1éch vé dién
tich viing anh hwéng cda 2 phwong phap la 6.0%,
trong khi d6 do léch dién tich ving anh hwdng
nguy hiém 12 4.6%. D0 1éch gitra 2 phwong phap 1a
rat nhd chimg to viéc xac dinh ranh gigi dich
chuyén bién dang tir géc dich chuyén dam bao do
chinh x4c va c6 thé st dung gia tri cic goc dich
chuyén nay dé xac dinh ranh gi¢i anh hwéng cta
khai thac hdm 10 1én bé mat tai cidc khu vwe khéc
ctia mé Mong Duong.
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ABSTRACT

Determination of deformation edge on mine surface during the
underground mining at Mong Duong coal mine

Canh Van Le
Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

The purpose of this study is to determine surface deformation and movement edges due to
underground coal mining at the Mong Duong mine. Monitoring data was used to determine angles of
draw and angles of boundary. These angles were used to obtain movement and deformation edges
caused by other longwall extractions. The comparison between the determined edges and monitored
edges showed that there were small differences between both methods. These differences were due
to the nonhomogeneously geological conditions of excavating areas. The study demonstrated that
angles of draw and angles of boundary can be used to predict deformation and movement edges due
to underground mining.



