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NGHIEN CUU DICH CHUYEN BIEN DANG BE MAT DAT
DO KHAI THAC VIA DAY BANG CONG NGHE KHAI THAC
DOC VIA PHAN TANG VA THUQNG (BLOCK NGANG NGHIENG)
MO THAN MAO KHE

VUONG TRONG KHA, PHAM VAN CHUNG, Truong Pai hoc Mé - Pja chat

Tom tat: Via 8 canh Péng Nam mé than Mgao khé cd chiéu day via tir 3-5(m), Vi do dac
trung binh 55° dwoc khai thac bang céc 10 doc via phan tang va thuwong (block ngang
nghiéng). M4i phan tang (buéc block) cach nhau 13-14(m), cdc Io thwong cach nhau tir
60-80 (m). Viéc ap dung hé thong khai thac ndy da dnh hieong dén dac diém qud trinh dich
chuyén bién dang bé mat mé so véi cac cong nghé khai théc truwde day. Pé nghién cizu chi
tiét, mé than Mao khé da bé tri 5 tuyén quan trac trén bé mat mé nham xac dinh cac tinh
chdt, ddc diém dich chuyén bién dang. Tir cong tac xi Iy sé liéu quan trdc da rit ra mgt sé
ddc diém dich chuyén bién dang bé mat mé than Mao khé do dnh huwéng hé thong block

ngang nghiéng.
1. it van dé

Cong tac khai thac than ham 10 dan dén su
dich chuyén bién dang bé mat mo, lam pha huy
cac cong trinh, ddi twong ty nhién va moi
truong. Muc do dich chuyén bién dang bé mit
phu thugc vao nhiéu yéu té nhu diéu kiéu dia
chat, dia hinh, cong nghé khai thac than khac
nhau,... Do vay viéc nghién cau dich chuyén
bién dang bé mit khi khai thac via day bing hé
thng khai thac block ngang nghiéng 1a thuc su
can thiét, c6 nhiéu y nghia khoa hoc va thuc
tién.

2. Pic diém vé cdu tric dia chat mé

Khoang sang than Mao Khé nam sat ngay
thi trin Mao Khé, thudc huyén Dong Triéu- tinh
Quang Ninh, cach thanh phé Ha Long khoang
60km vé phia Tay.

Tram tich chira than mang tinh nhip. Cu
tao dia ting bao gom céc I6p co thanh phan la
cudi két, san két hat 16n, bot két, sét két chua
than va than. Cudi san két chiém 3,5%, cat két
chiém 46%, bot két chiém 30%, sét két chiém
10%, sét than va than chiém 10%. Toan b khu
moé ¢d cau trac nép 16i khong hoan chinh, dinh
chic vé phia Tay, hai canh nang cao, mg rong
vé phia Pong.

Qua thuc té khao sat, dia hinh khu vuc mo
Mao Khé dugc xép loai IV. Bia hinh chu yéu 1a
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ddi nui c6 d6 cao trung binh 150 - 500m so Véi
muc nudc bién, cac 16 via bi san gat, dia hinh
phan thanh céc tang khai théc. C6 3 sudi chinh
12 Vian Lo6i, Binh Minh, Trang Bach va c6 nhiéu
khe sudi nho. O cénh Bic caa hudng ta cac via
than nam trén cac suon ndi cao tir +100 trg Ién,
& canh Nam cac via nam trén cac suon doi thap
thoai co do cao tir +80 tro xudng.

3. Cé4c chi tiéu dé danh gia mic dd dich
chuyén dat da va bién dang bé mit mé

Pham vi va mac d6 dich chuyén bién dang
dat da, mat dat duoc dic trung bai tap hop cac
thdng sb dich chuyén c6 gié tri va y nghia khéc
nhau. Tap hop cac thong sé nay c6 thé phan 1am
ba nhom:

- Nhém 1 bao gdm céc théng sé vé gac,
phan &nh tinh chét dinh tinh va pham vi khéng
gian vang dich chuyén. Pién hinh 1a cac goc
bién: Bo, Pos, vo, do; goc dich chuyén: B, B, v, 8,
@; goc dut tach: 7, y”, 8”7, goc lan cuc dai 6;
g6c dich chuyén hoan toan W1, ¥ W3

- Nhém 2 bao goém cac dai lugng dich
chuyén va bién dang mat dat: n, ¢, i, k, &. Céc
dai lwong nay phan anh tinh chét dinh luong va
mtc do dich chuyén bién dang,

- Nhém 3 bao goém céac dai luong vé thoi
gian, toc do dich chuyén bién dang va duoc coi
la cb dinh véi tat ca cac 16p dat da.



4. Xir ly sb liéu quan tric dich chuyén bién
dang khi khai thac via day bang hé théng
khai thac block ngang nghiéng & mé than
Mao Khé
a. Khai quat vé c4c tuyén quan trdc

Tram quan tric dich chuyén bién dang
duoc thanh 1ap véi 5 tuyén:
+ 2 tuyén P1, P2 theo phuong cua via:
- Tuyén PI dai 315m, c¢6 26 mébc véi khoang
cach trung binh giira cac mbc 20m,
- Tuyén P2 dai 332m, c6 28 mdc, véi khoang
cach trung binh gitra cac mdc 20m.
+ 3 tuyén V1, V2, V3 theo déc via:
- Tuyén VI dai 335m, khoang céach trung binh
giita cac mdc 1a 20m, ¢6 21 mdc
- Tuyén V2 dai 340m, khoang céach trung binh
giita cac mdc 1a 20 mét, ¢ 23 mdc
- Tuyén V3 dai 340m, khoang céach trung binh
giita cac mdc 1a 20 mét, ¢ 23 mdc

Téng sb cac mdc trén tat ca cac tuyén quan
trac 1a 121 mdc.
b. Cong thirc tinh cde dai Iwong dich chuyén
bién dang

Tri s6 d¢ 1un (dich chuyén ding)

T @

Tri s6 dich chuyén ngang
+ Tri s6 dich chuyén doc theo tuyén
quan tric
& = Xi1 - Xi 7 (5)
+ Tri s dich chuyén theo hudng vudng
géc tuyén quan tric
&=Yi1-Yi . _(6)
+ Tri s6 dich chuyéen ngang toan phan

s=\& ]

7 (7)
Vec to djch chuyén
+ Tri so:
b=y&+1’° (8)

trong d6: + Hi.1, Hi - 46 cao cac mdc quan trac
twong (ng véi lan quan trac truge (i-1) va tiép
sau do (1);

+ M, Mi-1 — cac dai luong lun trudce (theo
hudng tinh) va sau caa mot doan (doan gitra hai
mdc gan nhau);

+ |: chiéu dai cua doan;

+ij, Ii-1 - gid tri @6 nghiéng cua doan sau

n = Hia j!"i' mm (1) va doan trudc;
Tri so dg nghiéng + Iy, — trung binh cong cua cac doan sau
S (O N () (2)  vatrudc;
Tri so do cong K + di, d2 - hinh chiéu bang cua chinh
K — =1 doan ay cua 2 lan do trudc va sau.
T (3)  Tinh chit dich chuyén bién dang bé mat dat qua
Tri sé bidn d rt]b ngan cac dot quan trac dugc thé hién trén mat cat
750 blen dang ngang dién hinh doc theo tuyén V2 (hinh 1)
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Hinh 1. Biéu d6 dich chuyén biénﬂdéng'] trén tuyén V2 mé Mao Khé
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~ Thong qua viéc xir Iy s6 ligu cac dot quan
trac gé xac giinh duoc cac dai luong digh
chuyén va bien dang cuc dai trén cac tuyen
quan trac nhu sau:
Tuyén P1
=D lUn cuc dai: Mmax=903mm, tuong ing
dieém 23P1
- Dich chuyén ngang cuc dai:
Emax=1771mm, twong Gmg diém 23P1
- Bién dang ngang cuc dai: emax=-3,41.103,
tuong mg canh 12P1- 13P1
- Bién dang nghiéng cuc dai: imx=7,78.10"
tuong rng canh 12P1 — 13P1
- Po cong cuc dai: kmax= -0,22.10° tuong
ung cac canh 11P1 — 12P1 — 13P1
Tuyén P2
- Do 1tn cuc dai: nmax=1600mm tuong tmg
diém 24P2
- Dich chuyén ngang cuc dai:
Emax=2314mm tuong tng diém 28P2
- Bién dang ngang cuc dai: emax=6,93.103
tuong g canh 25P2 — 26P2
- Bién dang nghiéng cuc dai: imax=-13,8.107
twong ung canh 25P2 — 26P2
- Do cong cuc dai: Kma= -0,86.107° tuong
ung cac canh 24P2 — 25P2 — 26P2
Tuyén V1
- Do lun cyc dai: nmax=1406mm tuong ng
diém 10V1

- Dich chuyén ngang cuc dai:
Emax=1788mm tuong tmg diém 10V 1

- Bién dang ngang cuc dai: emax=36,89.10°
tuong tng canh 9V1-10V1

- Bién dang nghiéng cuc dai: imax=27,64.10"
3 twong trg canh 9V1-10V1

- Do cong cuc dai: Kmax= 2,22.10° tuong
ung cac canh 12V1-13V1-14V1

Tuyén V2

- Do 1n cyc dai: nmax=1739mm tuong tmg

diém 12V2

- Dich chuyén ngang cuc dai:
Emax=2521mm tuong tng diém 12V2

- Bién dang ngang cuc dai: emax=19,8.10°
tuong ung canh 11V2-12V2

- Bién dang nghiéng cuc dai: imx=19,8.10
tuong ung canh 10V2-11V2

- Do cong cuc dai: Kmax= -2,33.10° tuong
ung cac canh 10V2-11V2-12V2

Tuyén V3

- Do 1n cyc dai: nmax=1578mm tuong tmg

diém 9V3

- Dich chuyén ngang cuc dai:
Emax=3553mm tuong tmg diém 9V3

- Bién dang ngang cuc dai: emax=27,9.10°
tuong g canh 12V3-13V3

- Bién dang nghiéng cuc dai:imax=-22,0.10
tuong tng canh 12V3-13V3

- P6 cong cuc dai: Kmax= -2,08.10° tuong
ung cac canh 11V3-12V3-13V3

c- Két qua xdc dinh cac théng sé vé goc dich chuyén
Bang 1. X4c dinh gia tri cac thong so vé goc

Ky | Tuyén

Tri sO Triso TB

TT Tén goc hiéu do (d6) (do) Ghi cha
1 Goc dich chuyén ) P1 84 83
theo phuong P2 82
Goc dich chuyén Khéng Do khai thac 16 via
2 | hudéng nguoc dbe Y xac dinh duogc lan Vg’wi chuyén
dich dat da tru via
L1 2 V1 32
o |pdednt |yl | on |
g V3 30
V1 81
4 Goc lun cuc dai 0 V2 77 81
V3 85
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Vil v 44 44 Theo hucng
ngugc doc
5 Géchd%ch cl\luyén Y2 V2 90 90 Theo hug’mg Xuoi
oan toan doc
V3 P1 55 54 Theo phuong via
P2 54
6 Goc gidi han theo do P1 73 73
phuong P2 74
Goc gidi han theo Bo V1 28
7 | hudéng xudi dée V2 26 27
V3 28

d- Xdc dinh thoi gian cua qua trinh dich chuyén

Theo két qua tinh toan van toc dich chuyen trung binh bé mat dat (mm/ thang) giira cac dot
Quan tric va cin clru vao cac gia tri dich chuyén bién dang gidi han quy udc theo [1], [2] dé xé&c
dinh cac dai luong vé thoi gian dich chuyén (bang 2)

Bang 2. Thong ké thoi gian qua trinh dich chuyén

Dosau | Tocddodilo | Thoigian batdau | Thoi gian dich | Thoi gian dich
khai thac | (mét/thang) qua trinh dich chuyén nguy chuyén chung
(mét) chuyén (d6 tré) hiém ( Théng)
(thang) (thang)
120 20 3-4 3-4 10-11

e. Nghién cizu hwéng chuyén dich cua cac lép
dat da va mat ddt

Pé xac dinh hudng chuyén dich cua céc
l6p dat d4 va mat dat, da tién hanh tinh toan cac
véc to dich chuyén thanh phan va céc véc to
dich chuyen tong hop ciia cac méc quan trac
trén ting tuyen Tiép theo, tién hanh xay dung
c4c mit cat doc theo cac tuyén quan tric trén d6
biéu thi vi tri cac mOC cOng tac va cac véc to
dich chuyén caa cac moc
5. Nhan xét va két luan

+ Khai thac via day bang hé théng khai
thac doc via phan tang va thuong (block ngang
nghiéng) tao ra khoang tréng khai thac c6 khich
thudc bién dong dong thoi theo dbc va theo
phuong cia via 1am anh huong dén cic dic
diém dich chuyén bé mat dat, thé hién thong
qua céac dic diém dién hinh sau:

- Bién dang theo phuong khong lon (trén
tuyen P2) ngay ca trong thoi ky bién dang nguy
hiém

- Dich chuyén theo hudng déc khong 16n
nhung bién dang c6 tri s6 16n

- Dich chuyén xdy ra tic thoi véi mic do
bién dang rit manh, kém theo cac vét mut trén
mit dat 1én dén 1 mét & xung quanh khu vuc ¢o
do Ian cuc dai

+ Qua viéc xur Iy két qua quan trac thuc
dia dd budc dau xac dinh dwoc quy luat dich
chuyén be mat mé Mao Khé thong qua cac
thdng s6 vé thoi gian dich chuyén, céc thong sé
vé goc dich chuyén va cac dai luong dich
chuyén bién dang cuc dai do anh huong khai
théc via day bing hé thong khai thac doc via
phan ting va thuong (block ngang nghleng)

+ Khai thac via day bang hé théng khai
thac doc via phan tang va ‘thuong (block ngang
nghiéng) anh huong 16n dén phan bd vi tri diém
c6 d0 lun cuc dai. Goc dich chuyen hoan toan
theo hudng xudi dbc co gia tri nho di rat nhidu.
Nguoc lai goc dich chuyén theo huéng nguoc
déc tang 1én rat 16n. Piéu nay dan dén hé qua la
kich thudc ban bon theo hudng xudi déc 16n
gap nhiéu l1an kich thudc ban bon theo hudng
nguoc doc via va dé xay ra bién dang tap trung
& vét 19 via.
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+ Kién nghj tiép tuc nghién ctru bang quan
trac thuc dia loai hinh khai thac nay dé xu ly
hi€u chinh cac thong s6 da duoc xac dinh & trén
va rat ra cac qui luat dich chuyén bién dang bé
mat mo chinh xac hon. Trong thoi gian som
nhét, nén xay dung thém cac tram quan tric &
cac mo hién dang 4p dung hé thdng khai thac
doc via phan ting va thuong (block ngang
nghiéng) nhu Duong Huy, Quang Hanh, Cao
Théng, v.v...
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SUMMARY
On the characteristics of rock displacement and surface deformation by exploited
belts mining technology mining division exploited layer along and upper (block level italics)
Mao Khe coal mine
Vuong Trong Kha, Pham Van Chung, University of Mining and Geology

The eighth seam which is located the southeast in Mao Khe with 3-5(m) thick and average
slope of 55°, they are exploited by the along seam furnace and the upper stratum (block horizontal
tilt). The distance of Each stratum (step block) is 13-14(m) length and one of the upper furnace is
60-80 (m). There are many difference in the shift characteristics of the surface between this
extraction system and the traditional technology. For instance, there are five lines which were
distributed on the surface of Mao Khe coal mine to determine the nature and deformation
characteristics shift. Therefore, from the observation data processing have drawn a number of
characteristics moving surface deformation Mao Khe coal mine due to horizontal tilting block
system.
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SUMMARY
On the characteristics of rock displacement and surface deformation for complex geological
condition of QuangNinh coalfield
Vuong Trong Kha, University of Mining and Geology
Phung Manh Dac, Vietnam national Coal — Mineral industries holding corporation limited

Pham Van Chung, University of Mining and Geology
So far there have been many research works on the effects from geological conditions,
mining depth and technologies on the process of rock deformation and displacement but not yet any
detail research results on the correlation between the rock deformation and displacement and the
above mentioned conditions. From the monitored results of geological structures and factors at
Quang Ninh coal basin, the author has referred to some forms of rock displacement as well as the

effects of mining technologies and activities on the rock displacement.
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