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Khai thac m6 ham 1o
G6c dich dong bién

Bai bdo trinh bay gidi phdp xdc dinh ranh gidi viung anh huéng (VAH) cho
cdc khu viec khai thdc hdm 1o chuwa tién hanh quan trdc dich dong Thyc
nghiém duwoc thwc hién tai khu vuc khai thdc 16 cho via G9CP 'mé Mong
DLro'ng Cdc géc dich dong bién dwoc tinh todn tir di liéu 16 khoan dia chdt
ctiia mo theo phu’o'ng phdp Kazakowski, ddng thoi cdc géc nay cung duwgc
tinh todn tir s6 liéu quan trdc tai khu vuec khai thdc via 112 trong cung mo va
cé didu kién dia chdt, phu’O'ng phdp khai thdc twong dong véivia G9. Két qud
cho thay cdc thong SO goc xdc dinh bang hai phu'o'ng phdp nay cho dé léch la

7.7% va chi yéu la vé phia xudi déc. Dung cdc géc dich dong vira tim dwoc
ttr hai phwong phdp dé xdc dinh VAH khu viee khai thdc via G9CP. Sau dé tién
hanh so sdnh VAH vé hinh dang va dién tich, két qud cho thdy cdc dwdng
ranh giéi rdt sdt nhau, sai léch vé dién tich la 6.9%. Do vdy, géc dich ddng
bién dworc xdc dinh theo phwong phdp Kazakowski ddng tin cdy, cé thé dung
dé xdc dinh VAH cho cdc khu viec méi chi ¢é ké hoach khai thdc hodc da khai
thdc nhung chwa dwoc quan trdc.

© 2018 Trwdong Dai hoc Mo - Dia chit. T4t ca cic quyén dwoc bao dam.

1. Mé dau

viéc danh gia tinh kha thi ctia cadc dw an mé dw kién
khai thac. Nhitng nghién ctru vé bién dang bé mat

Viéc xac dinh chinh xac ranh gi¢i ving anh
hwong (VAH) 1én bé mat theo ké hoach khai thac
mé ham 10 c6 y nghia hét sirc quan trong, nham
canh bdo sém nhitng khu vuc c6 thé chiu anh
hwdng béi qua trinh khai thac, dwa ra cac bién
phap bao vé cong trinh phu hgp trong viing bi anh
hwdng hodc diéu chinh ké hoach khai thac hop ly
nham gidm thiéu tac dong rui ro t&i cong trinh.
Ngoai ra VAH cé y nghia dac biét quan trong trong
cong tac danh gia tic dong moéi treong phuc vu

*Tdc gid lién hé
E-mail: nguyenquoclong@humg.edu.vn

mo rat pho bién tai cdc nwdc Anh, Dirc, Ba Lan,
Nga, Bi va Phap v.v... (Xu & et al, 2013; Hu & Cui,
2011; Salustowicz, 1991; Yang & Xia, 2013). Mot
s6 nghién ctu vé dich chuyén & moé theo hudng
hién dai nhw &rng dung mang tri tué nhan tao ciing
phét trién manh mé trong nhirng nam gin day
(TomaZz & Goran, 2003; LI & et al, 2013; Kim & et
al, 2009; Nguyén Quoc Long, 2016; Vo Chi My va
nnk, 2014). Viéc nghién ctru dw bao mirc d6 anh
hwdng va cac chi s6 dich chuyén bién dang ciing
dwoc nhiéu nha khoa hoc quan tAm (Nguyen Quoc
Long, 2016; Nguyen Quoc Long va nnk, 2016). Du
nghién ctru hién dai hay truyén théng thi géc dich
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dong bién phuc vu x4c dinh VAH chti yéu van dwoc
xac dinh bang cic phwong phap nhw nghién ctru
trong phong thi nghiém, xac dinh tir s6 liéu quan
trac va phwong phap ving twong tw. Phwong phap
nghién ctru trong phong thi nghiém cho do6 tin cay
khong cao, it dwgc 4p dung (Nguyén Pinh Bé &
Vwong Trong Kha, 2000). Phwong phap quan trac
thuc dia cho phép xac dinh chinh xac cac goc dich
déng bién, mirc d6 va pham vi ctia VAH trén bé
mat. Tuy nhién, phwong phap nay chi xac dinh
dwoc VAH sau khi d3 xay ra dich chuyén va bién
dang lén t&i bé mét. Déi vai cac mé dang khai thac
nhung chua c6 tram quan trac hodc cac mé méi
chi c¢6 ké hoach khai thac can xac dinh VAH dé
phuc vu d4nh gia tac ddong moi trrdng nham danh
gia tinh kha thi clia dv an, thi phwong phap nay
khong kha dung. Xuat phat tir y nghia thuc tién
trén, Kazakowski da dé xuit phwong phap xac
VAH bang goc dich dong bién dwoc xac dinh dua
trén dir liéu dia chat mo. Theo phwong phap nay
gbc dich dong bién clia cac mé chwa dwoc nghién
ctru dwoe xac dinh dwa trén cac diéu kién vé ciu
tao dia chit, tinh chit co’ ly da va géc dich chuyén
theo phwong ctia via (Edward & Karol, 1990;
Nguyén Dinh Bé & Vwong Trong Kha, 2000).
Phuwong phap nay c6 wu diém néi bat 1a xac dinh
nhanh chéng théng sé cac goc dich dong bién tir
dir liéu dia chit, ké hoach khai thac. Diéu dé cho
phép xac dinh sém VAH cho cac khu virc mé chwa
c6 ditliéu quan tric nham phuc vu bao vé cac cong
trinh trén bé mat mo. Xac dinh VAH theo ké hoach
phai thac cia cic mé méi phuc vu danh gia tac
déng moi treong, diéu chinh thiét ké mo va lap ké
hoach khai thac mo an toan, hiéu qua.

Lo cho theo dic

2. Phwong phap xac dinh VAH

2.1. Viing dnh hwdng do khai thdac ham 1o

Khi khai thac khoang san bang phwong phap
ham 10, dat da phia trén khoang tréng khai thac
dudi sy tac dong clia trong luc va trong lwong sé
sut xuéng lap vao khodng trong khai thac, qua
trinh nay lan d4n 1én bé mét va tao ra mgt viing sut
lin hay con goi la ving anh hwéng do khai thac
(Hinh 1). bé xac dinh VAH do khai thac hdm 1o, can
tién hanh xac dinh cac goc dich dong bién theo
hwéng doc (hwdng B-B) va hwéng dwong phwong
cda via (hwéng A-A).

2.2. Goc dich déng bién

Goc dich dong bién 1a géc nam ngoai vung
tréng khai thac, cung véi géc dich chuyén trong
16p dat boi ¢ (dwoc st dung khi 16p dat phu day
hon 5m) dé xac dinh pham vi VAH trén bé mét do
khai thac hdm 10. Trén cac mat cat chinh cia VAH
géc nay dwoc tao bdi dwong noi bién gidi ving
tréng da khai thac dén cac diém gidi han dich
chuyén trén mat dit véi cac duwdong thiang nam
ngang. Phan biét cac goc dich dong bién nhu sau:
Bo (vé phia vach, phia ranh gi¢i dwéi cia 1o cho);
Bo1 (vé phia try, phia ranh gi¢i dwéi cta 1o cho);
Yo: (V& phia ranh giéi trén cta 1o cho) (Hinh 2a);
Oo: (theo phwong cta via) (Hinh 2b).

2.3. Nguyén ly xdc dinh ranh gié¢i VAH theo
goc dich dong bién

Dé xac dinh ranh gi¢i VAH trén mat dat do
anh hwdng ciia qua trinh khai thac khoang san

Viing anh hudng

Ving khai thac

ia hinh nguyén thu

Dia hinh

sau khai thac

Via than

Lo chg theo phuong

Hinh 1. Viing dnh hwéng do khai thdc hdm lo (Unlu Tugrul, Akcin Hakan, & Yilmaz Ozgur, 2013).
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bang phwong phap ham 10, trén ban d6 ta vach
mot s6 hwéng dic trung I-1, II-11, v.v... va theo cac
huwéng d6 xy dung cadc mat cat (Hinh 3).

Trén mat cit ding d€ xac dinh ranh gi¢i viing
chiu dnh hwdng do khai thac can dwa vao cac goc
Bo, Yor 0o, @. Tai ranh gi¢i khai thac ctialo cho, dwng
cac goc dich dongbién B,, y, vé phia ngoai khu khai
thac va dung goc dich chuyén ¢ trong 16p dat boi
sé nhin dwoc cic diém A, B, C, D, v.v. .. Trién cac
diém d6 1én ban do6 va noi chung lai véi nhau,
dwong ndi nay sé la ranh gi¢i VAH do khai thac
theo hwéng vudng goc véi phwong cia via.

Twong tw nhw vy dung mit cat V-V va dung
cac goc 8, va @ xac dinh cac diém bién giti T, T1
theo phwong ctia via, sau do biéu thi cac diém nay
1én ban do.

Je———————— Viing anh hudng khai thic

@ Iép dét pha (

(a)

Sau khi lam xong cong viéc d6 ta c6 ranh gidi
VAH trén bé mit do khai thac hdm 10. Xac dinh vi
tri cAc cong trinh nam trong pham vi d6, xét hang
béc cong trinh, hé s6 an toan va két qua tinh toan
bién dang dw bao trén mat dit ma chon cac
phwong phap hop ly dé bao vé cac cong trinh do.

3. Xac dinh ranh gi¢i VAH do khai thac him
10 cac via than chwa tién hanh quan trac

3.1. Lwa chon khu vwc nghién ciru

G9 la mot trong nhitng via cho san lwgng
chinh tai mé Méng Duwong. Theo ké hoach khai
thac m&i nhat cia mé Mong Dwong dwoc duyét
béi tap doan Cong nghiép Than va Khoang san

16p dat phu

1p dat phu

(b)

Hinh 2. Géc dich ddng bién. (a) Géc theo hwéng doc; (b) Goc theo dwong phurong.

I
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I I chuyén dich

Hinh 3. Khoanh vung dnh hwdng do khai thdc.
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Viét Nam tir 2016 dén 2022 via G9 sé khai thac tir
mirc -100m téi -250m. Hién tai, trén bé mat mé
khai thac 16 chg canh dong cta via nay (G9CD)
chua c6 tram quan tric dich chuyén bién dang. Do
vdy, chwa thé xac dinh VAH do khai thac via nay
bang phwong phap quan trac thuc dia. Tuy nhién,
tai khu vire canh dong c6 2 16 khoan tham do dia
chit, v&i nghién ctiru chi tiét ddm bao xac dinh
dwoc chinh xac tinh co ly dat da cta khu viec mo.
Vi vy, hoan toan c6 thé xac dinh thong so cac goc
dich déng bién tir dir liéu dia chat theo phwong
phap Kazakowski (goc dich dong ly thuyét). Mat
khac, trong mé Mong Dwong via 112 da khai thac,
sw dich chuyén bién dang do dnh hwéng khai thac
d3 lan téi mat dat va da dwoc quan tric bang
phuwong phap tric dia. Via 112 c6 dic diém co ly
dat da va phwong phap khai thac twong dong voi
via G9. Vi viy, c6 thé dung cac goc dich dong bién
dwocxac dinh tir s6 liéu quan trac via112 (goc dich
dong quan trac) d€ lam co s& danh gia tinh kha
dung cta cac goc dich dong va do tin cay VAH xac
dinh theo phwong phap Kazakowski. Ttr cAc phan
tich néu trén cho thiy via G9CDb mo6 Mong Dwong
c6 dir liéu phu hop véi yéu cau thwe nghiém cta
bai bao.

3.2. bdc diém khu vwc nghién ciru

M6 Mong Dwong thudc dia phan thanh pho
Cam Ph3, tinh Quang Ninh, cich trung tim thanh
phd khoang 10km vé hwéng Bic. Phia Bic, Dong
Béc giap v&i song Mong Dwong va bién. Phia Nam
giap véi mé than Bic Quang Loi va Bic Coc Sau.
Phia Tay giap v&éi mo Khe Cham. Via G9 1a mot
trong cac via cho trit lwong 1ém clia mé. Viéc xac
dinh ranh gi¢i anh hwéng cta khai thac ham 1o
trén bé mat c6 y nghia dic biét quan khi trén bé
mit khu mé van c¢6 mot s6 khu dan cw sinh séng
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 gio, bang tai than va
Bunke rét than, nha sta chira co khi, nha tam, sy,
nha dn, nha dé xe, tram chuyén tai, tram toi don
toa, tram stra chita 6t6, tram dién diézen, nha van
phong, nha sinh hoat va nha ctru ho3, hé thong cip,
thai nuwdc, hé théng sin ga dwong sit khd
1000mm dugc ndi ra tuyén dwong sat Cao Son -
Ctra Ong.

3.3. Xdc dinh cdc gid tri goc dich dong bién

3.3.1. Xdc dinh cdc goc dich dong bién theo phdn
tich dia tdng cdc 16 khoan dia chdt

Tai khu vyc canh dong cia mé Mong Duwong
c6 dia ting 16 khoan 11 va M2; cac 16 khoan nay
déu la cac16 khoan sau dwoc thuc hién tai vi tri diic
trung vé diéu kién dia chit cia mo. Tién hanh
phén tich dia tAng 16 khoan dia chAt trén va tinh
toan hé s6 cirng dia ting dat dd mo theo cong thirc:

P 30. 1. + 70. f (1)
- 100

Trong do: f; - PO clrng dat da cing; fin - do
cirng dat da mém

Tt cong thirc (1) tinh dwoc d6 cling dat da
cta khu virc canh dong mé Mong Duong theo dia
tang 16 khoan 11 cho két qua f = 4,80 va 16 khoan
M2 c6 f=4,55; hé s6 clrng dat da trung binh cta
khu vuc nay la f~ 4.67.

Véi d6 clirng dat da f = 4.67, theo ly thuyét
dwoc dé xuit béi Kazakowski khu vire canh dong
mo Méng Dwong dwgc phan loai thudc nhém mé
sO 6 trong bang phin hang vé mé theo mic do
nghién ctu dich chuyén (Vién VNIMI, 1981).
Nhom mé nay c6 géc dich dong bién theo ly thuyét
la §, =65% y, = 65°vap, =39% cing theo
dit liéu cac 16 khoan, 16p dat béi ctia khu virc ludon
am wét, co tinh chit ngdm nwéc, chiéu day tir 5 +
25m. Do véy, goc dich chuyén trong 1ép dat boi
trong khu vuc nay la ¢ = 45e.

3.3.2. Xdc dinh gdc dich déng bién tir sé liéu quan
trdc thuc dia tai via 112

Tram quan trac gom 3 tuyén dwoc b tri trén
trén khu vwce khai thac via 112 ¢6 vi tri tai khu v
canh Déng ciia mo. Tuyén P dwoc bo tri doc theo
hwéng dwong phwong, tuyén D1 va tuyén D2
dwoc b6 tri theo hwéng doc clia via khai thac, so
dd cac tuyén quan tric dwoc thé hién trén Hinh 4.
Quaé trinh quan tric tién hanh quan trac véi 12 chu
ky do, khoang thoi gian quan tric gitta 2 chu ky
x4p xi 3 thang. Thiét bi quan trac 1a may thay
chuin Leica B20, d6 chinh xac do dac théa min
tiéu chuin Viét Nam nganh Tric dia mé véi sai s6
do dac <20vL (mm) (Vién tiéu chudn quéc gia
Viét Nam, 2015).

T s6 liéu quan trac via 112 xac dinh dwoc cac
vi tri xut hién gia tri bién dang tiéu chudn, bién
dang ngang tiéu chudn 1a 2.1073, 6 nghiéng tiéu
chuin 12 4.1073 dd cong tiéu chuin 1a 0,2.1073
(Nguyén Dinh Bé & Vwong Trong Kha, 2000), tir
cac vi tri nay ké dwong thang néi véi ranh gi¢i 10
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Hinh 4. So A6 tram quan trdc trén khu vwc khai thdc via 112.

khai thac hop véi phwong ndm ngang phia ngoai
vung khai thac ta dwoc cac géc dich dong bién
Bo» Yo, 8¢ (Hinh 1). Cac gia tri goc dich dong bién
tinh dwoc tir s6 liéu quan tric via 112 1a §, =
65%; y, = 65°va B, = 36°

Bdng 1. So sdnh géc dich djng.

Tén géc Goc duw kién | Quan tric | Do léch
(dd) (dd) (%)
Oo 65 65 0.0
Yo 65 65 0.0
Bo 39 36 7.7

Gia tri cic thong s6 goc dich dong ly thuyét va
cac goc dich dong quan trac dwoc thé hién trén
Bang 1. So sdnh cac théng s6 géc dich dong bién
trén Bang 1 c6 thé thiy dwoc cac gia tri goc nay ¢
gia tri twong dong, cac goc y,, 8, co gia tri bang
nhau, goc dich dong bién vé hwéng xubi doc S,

léch nhau 7,7%. Tlr day c6 thé khang dinh rang cac
goc dich dong bién xac dinh tir dir liéu dia chat cta
mo theo phwong phap Kazakowski la dang tin cy.

3.4. Xdc dinh ranh giéi dich chuyén bién dang
do dnh hwéng khai thdac G9CP moé Mong
Dwong

D€ xac dinh pham vi ranh gié¢i dich dong do
khai thac hAm 16 via G9CP tai 10 cho mic -250 + -
100m ta tién hanh 14p cic truc mat cit theo hwéng
déc va hwdng dwong phwong cla via khai thac.
Cang nhiéu mat cat thi mirc do chi tiét xac dinh
ranh gi6¢i dich dong do khai thac hdm 10 cang ting.
Tai via G9CD dung 4 mit cit P theo phwong va 4
mat cat D theo ddc, cAc mit cit dwoc dung tai cac
vi tri dac trung ctia 10 cho. Tai cac vi tri ranh gidi
trén va dwéi caa 16 cho, dung cac géc dich dong
bién da dwoc xac dinh dwoc & Bang 1, giao diém
cua cac duong nay véi phan day 1op dat pha dwoc
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xac dinh (Hinh 5, 6). Tir phan day 16p dat pha
dung goc dich chuyén ¢ = 450, giao diém cuia
dwong nay véi bé mét dia hinh day chinh la diém
nam trén dudng gi¢i han pham vi anh hwéng cia
khai thac (Hinh 7).

Ranh gi¢i VAH dwoc xac dinh dong thoi tir
thong s6 goc dich dong ly thuyét va thong s goc
dich dong quan tréc; so sanh VAH dwoc xac dinh
bang ca 2 phwong phap nay vé ca hinh dang va
dién tich, d& dang nhan thiy cac dudng nay rat st
nhau, dién tich cic viing &nh hwéng nam trong cac
dwong ranh gi¢i nay va do léch cta ching dwoc
thé hién trén Bang 2, ranh giG¢i dich vung anh
hwdng do khai thac hdm 10 via G9CD dworc thé hién
trén Hinh 7.

s EEs2 e

Bdng 2. So sdnh dién tich viing dich chuyén

bién dang
Vung | Xac dinh theo | Xac dinh theo | Do
anh | gocdich dong | géc dich dong | léch
hwong | ly thuyét (m?) |  trac (m?) (%)
bien 269748 289587 | 6.9
tich

4. Két luan

Két qua thue nghiém cho thiy, tai diéu kién cu
thé cia mé Mong Dwong gid tri goc dich dong bién
duoc xac dinh theo phwong phap Kazakowski

Sskisbbiins

= |
=
55.47

L& chg via G9CD

-150

Hinh 6. Mdt cdat theo phwong P1-P1.
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Hinh 7. Ranh gidi dich ddng do khai thdc via G9CD mé Mdng Dwong.

twong dong véi két qua xac dinh tir s6 liéu quan
trac thic dia. Vivay, véi nhitng mé chwa cé két qua
quan tric thi c6 thé st dung phwong phap nay dé
xac dinh so bd gdc dich dong bién nham danh gia
pham vi dich dong do anh hwéng cda khai thac
ham lo.

Ranh gi¢i VAH dwoc xac dinh bing cac goc
dich déng bién tinh todn tir dit liéu dia chit theo
phuwong phap Kazakowski cho két qua sat véoi
ranh gi¢i VAH dwoc tinh toan tir s6 liéu quan tric
thuc t€ cta via nam trong ciing khu vuc. Do 1éch
vé dién tich cia VAH dwoc xac dinh bang 2
phwong phap la 6.9%. Sy sai léch dén chu yéu tir
phén dién tich anh hwédng phia xubi déc via. Do
vay, cin lwu y nhiéu hon dén phia xu6i déc cta via.

C6 thé 4p dung phwong phap Kazakowski dé
xac dinh ranh gi¢i VAH cho nhitng mé ham lo
khoéng c6 s6 liéu quan trac truc tiép hodc xac dinh
VAH theo ké hoach khai thac cho dw an khai thac
ham 10 méi nham dwa ra nhitng cin ct ban dau

phuc vu cho viéc danh gia tac dong téi moi tredng,
danh gia kha thi dy an.
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ABSTRACT

An approach of determining influence boundary area due to
underground mining of the seams without monitoring

Long Quoc Nguyen, Canh Van Le

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

The paper presents the approach to determine the influence boundary areas due to underground
mining of the seams without monitoring. The case study was held at the area underground mining G9CP
seam of Mong Duong coal mine. The fracture angles are determined from geology data of mine following
Kazakowski method, afterwards they are determined based on the subsidence observation over the
extracting area of [12 seam, which is located at the same mine and has the similar geology conditions with
G9 seam. Comparing the angles obtained from both methods for deviation of 7.7% and mainly
downstream. Using these fracture angles to determine the influence boundary area due to underground
mining GI9CD. The differences in shape and size of determining influence areas using above two methods
was small, about 6.9%. Therefore, the fracture angles are determined by Kazakowski method are reliable,
they can be used to determine the influence areas due to mining of the seams, which only has a plan or
mining without monitoring,



