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MOT SO KET QUA NGHIEN CUU BIEN DANG BE MAT PHAN LOP
TREN BAI THAI CHINH BAC - MO THAN NUI BEO

N~GUYEN VIET NGHIA, Truong Pai hoc M6 - Pia chdt
NGUYEN TIEN DUNG, Céng ty cé phan than Nui Béo - Vinacomin
VU THI HANG, Vién Khoa hoc Po dac va ban do

Tém tit: Cong tdc quan tric dich chuyén va bién dang ddt da la van dé dwoc cac mé dic
biét quan tam nham tim ra quy ludt dich chuyén va bién dang dé c6 thé sém dwa ra nhitng
du bdo phong ngira nguy co tai bién truot 16 c6 thé xdy ra. Bai bdo nay trinh bay mét sé két
qua nghién cibu dich chuyén va bién dang ddt da ¢ khu vue thi nghiém dé thai phdn 16p
thugc bai thai Chinh Béc - mé than Niii Béo.

1. Mé dau

Trong thoi gian gin day, san luong khai
thac cua mo 10 thién ngay cang ting, quy md
khai thac ngay cang mo rong, xudng siu, hé sb
dat boc ngdy cang 16n, vin dé dam bao do on
dinh bai thai da tré thanh quan trong dugc cac
mo rit quan tam. 'Nhiing hau qua tai bién truot
16 xay ra 6 mot sO bai thai gan day da dé lai hau
qua hét strc nghiém trong v€ con ngudi va Kinh
té x4 hoi. Do vay, quan tric theo doi d6 6n dinh
dat d4 nham sém dua ra du bao cac hién tuong
dich chuyen va bién dang c6 thé xay ra la van
dé rat can thiét.

V6i vi tri hét sirc diac biét, khai truong va
bai thai cia mo than Nii Béo nam gon trong
long thanh phé Ha Long, noi c6 di san thién
nhién thé giéi Vinh Ha Long. Véi san lugng
hang nam khai thac 5,1 triéu tan/nam, xtic bdc
khoang 21,5 triéu m® dat da, chu yéu tap trung
d6 thai ¢ bai thai Chinh Bic, hién tai dang & c6t
d6 cao +256 Vi dién tich khoang 107 ha. Van
dé dat da thai va on dinh dat da bai thai, tién t6i
cai tao va phuc hdi méi truong, canh quan cho
bai thai Chinh Bic la mot van dé duoc mé Ni
Béo ciling nhu tdp doan Cong Nghiép Than —
Khoang san Viét Nam hét sirc quan tam.

Véi su gitip do cua Lién hiép hoi nghién
ctru khai thic mo Viét Nam (RAME), tap doan
Cong Nghiép Than - Khoang san Viét Nam va
mo than Ni Béo d tién hanh thi nghiém tai bai

thai Chinh Bac dé diéu tra nghién ciu sy on
dinh ctia bi thai bang cach theo ddi gidm sat su
dich chuyén, nhiing dau hiéu pha huy khéc,
dong nudc 10 ri va didu tra nghién ctru tinh co -
dia bang cach khoan va hé thim do; thir nghiém
v6i quy md 16n cac phuong thirc d6 thai khac
nhau trong cac 16p gom nén béi xe tai dudi cac
diéu kién duoc kiém soat nham phat trién cac
huéng dan k¥ thuat cho quy trinh d6 thai trong
tuong lai.

Mot sb bién phap cho van dé dat da do thai
da duoc dat ra nhu giai phap tao cac phén tang
bai thai, giai phap ting cudng do 6n dinh bai
thai bang cich thi cong mit ting co do doc
>2%, thoat nudc vao cac hé théng ranh thoat
nugc két hop véi viée phu lop dat phu hop dé
trong mot s loai Cay c6 kha nang bam r¢ sau,
ngin s6i mon, gop phan cai tao dat. Theo do, da
tién hanh xay dung va thanh 1ap mang ludi quan
tric dich chuyén bién dang dat da khu vuc thi
nghiém do thai.

2. Mang lwéi diém do ndi c6 dinh khu vue
b&i thai Chinh Bic

Pham vi xung quanh cic tuyén quan tric
dich dong khu vuc bai thai Chinh Bic phuc vu
d6 thai phan 16p cua du an RAME c6 dia hinh
hoan toan nhan tao do cac 16p dat da do thai boi
l4p. Bé mat khu vuc bdi thai twong ddi bang
phing, cac suon bii thai c6 do dbc 1on va bi
chia cat boi cac duong tu thity nhé do s6i mon.
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Trén co so ban dd thiét ké, mang ludi cac
mdc khdng ché co sé phuc vu cho cong tac xay
dung cic tuyén quan tric dich dong duoc thanh
lap bang cong nghé GNSS dat cip ludi giai tich
I, 6 cao cac diém duoc chuyén bing phuong
phap thuy chuan hinh hoc dat hang IV nha
nuée. Trén co so ludi giai tich |, phat trién thém
ludi duong chuyén cap II nhim tiép can va
phuc vu t6t hon cong tac quan tric.

Mobc c6 chu tao bé tdng, duoc dit & vi tri
dat da on dinh, tim ngam thong thoang, thuan
loi cho viéc thu tin hiéu v€ tinh va phuc vu cong
tac quan tric chuyén dich dat da.

Ludi khong ché GNSS dugc thiét ké theo
d6 hinh luéi tam gidc dwa vao hai diém gdc,
mot diém tam gidc hang IV (VN47) va mot
diém hang I1I (119429). Mang lu6i gdm 7 diém
moéi duge danh s6 tir B1 dén B7 (hinh 1). Luéi
duong chuyén cap II, dugc phat trién thém tir
diém B4 va DCI-07 bang phuong phap duong
chuyén kinh vi khép kin thanh 1ap thém 4 diém
méi, do dac bang may toan dac dién tr TCR705
(hinh 2).

Hinh 1. So d6 ludi GNSS khdng ché phuc vu
xay dung céc tuyén quan trac dich dong

B4 DCI-7

M3 M2

Hinh 2. So d6 ludi duong chuyén cap II
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Mang lu6i khéng ché duoc do bang céc
may thu GNSS mot tin va hai tan s6 ciia hing
Trimble (R3) va Topcon (GB1000, HiperGD,
HiperGGD) vo6i 2 ca do, thoi gian 1 ca do 1a 60
phat. Két qua xtr 1y cho thy: tat ca cac canh do
déu nhan dwoc 10i giai FIXED; RATIO nho
nhat 3.10 va 16n nhat 1a 99.6; sai sd trung
phuong do canh 16n nhit 0.012 va nho nhét
0.005; sai s6 twong dbi canh 16n nhat 1/162.367
(canh B3 +B4) va nho nhéat 1/1.612.800 (canh
119429 +B3).

P cao cua cac diém ludi khdng ché duoc
do dac bang phuwong phéap thuy chuan hinh hoc,
dan tir mot diém d6 cao hang I nha nudc (HP-
MC) va mot diém hang III (M3) cua cong ty
than Hon Gai. Cac két qua do dac dat duoc: sai
s6 don vi trong s6 Mh = £6.96 mm/km; sai sb
khép d6 cao Wh = 36 mm; sai sé khép gidi han
Whgh = 73 mm; sai sb6 d6 cao diém yéu nhét mp
=+0,017 mm.

3. Mang lwéi tuyén quan tric va két qua xac
dinh céc dai lwong dich chuyén bién dang

Tur cac diém ludi khdng ché trén, tién hanh
thanh lap 12 tuyén dich déng (A, B, C, D, E, F,
G, H, I, J, K, L) (hinh 3). Cac tuyén duoc thiét
ké vudng goc voi bd tang xuat phat tir trén mit
bang bdi thai xudng chan bii thai. Cac mdc trén
tuyén duoc bd tri cach nhau khoang 10+35m
tiy theo bé rong ctia mat ting, cac tuyén cach
nhau 25+30m. Tir thang 01/2011 dén 11/2011
da tién hanh quan tric va thanh 1ap cac mat cat
11 1an vao mdi dau thang.

Hinh 3. Soqdc*) cac tuyén quan tric dich
dong bai do thai thi nghiém tai bai thai
Chinh Bac — mo than Nui Béo



Mt cit doc theo cac tuyén quan tric dugc
do tir mdc dau tuyén dén cudi tuyén, khoang
cach giita cac diém mia tir 5m =+ 8m, nhing chd
dia hinh phtc tap dugc do day hon dé thé hién
ding dia hinh thyc té.

Do cac mbc duong chuyén cap II ciing ndm
trong vung quan trac nén tai mdi chu ky quan
tric, tién hanh do dac kiém tra lai cic diém
dudng chuyén cép II sau do6 ldy toa do, do cao
m&i phuc vu tinh toan quan tric tuyén.

Céc sb lidu do dac dugce tién hanh tinh toan
theo cac cong thirc:

1- Tinh chiéu dai bang hiéu chinh theo
huéng tuyén

Dimy = Si(n) xcosp; (n), (1)
trong do:
Y.n—Y
a;(n) = arctan(—2—*;
Xi(n) - th
0, = arctan(u) ;
Xct - th

Bi(n):ai(n)_ao :
Si(n) =X, =Xy F +(¥, - Y, F

n + sb thtr tw mdc;
i + tht ty chu ky quan trac ;

oo + phuong vi cua tuyén & chu ky dau
quan tréc;

ai(n) = phuong vi mbc dau tuyén dén méc
thtr n, chu ky 1;

Bi(n) + goc kep gitta gbc phuong vi cua
tuyén va phuong vi mbc dau tuyén dén mdc thir
n chu ky i;

Si(n) + khoang cach nam ngang tir diém dau
tuyén dén mdc tha n, chu ky i.

2- Tinh tri s6 sut lin ciia moc quan trdc

n, =H;(n) —H;,Nn) (mm),
trong do:

i + tri s6 sut lun cua chu ky quan tric thir i;

Hi (n): d6 cao mdc thir n, chu ky quan tric
thur 1;

H(i - 1)n + d6 cao méc thtr n, chu ky quan
tric thir (i - 1). ,

3- Tinh tri s6 dich chuyén theo huéng tuyén

)

& =D;(nN)—Dg,(n) (mm), 3)
trong do:

& + tri s6 dich chuyén theo huéng tuyén
cua chu ky thu i;

Di (n) + chiéu dai tir mbc ¢ dinh du tuyén
dich dong t6i mdc thir n dugc hiéu chinh vé
hudng tuyén & chu ky thu i;

D¢ -1 (n) + chiéu dai méc c¢b dinh dau tuyén
dich dong toi mbc thit n duge hiéu chinh vé
huéng tuyén & chu ky thi (i - 1).

A- Tinh toc do chuyén dich

V= % (mmingay dém) | 4)
trong do: 7
Vv +toc d¢ chuyén dich (mm/ngay dém).
t + thoi gian gitra hai dot quan trac.
a+do dai vécto. a=n’+&’
- Tinh tri s bién dang ngang
d —d,
si='T<"” (mm/m), (5)
trong d6: & + tri s6 bién dang ngang chu  ky thir i 1
d + khoang céach giira hai mbc ké tiép
nhau,

Két qua tinh toan C&c tuyén quan tric dich
dong khu vuc do thai thi nghiém tai bai thai
Chinh Bac duogc tong hop ¢ bang 1:

Bang 1. Két qua tinh tri s0 sut lin cua mdc va tdc do chuyén dich

Tén | Pot2 Dot 3 Dot 4 Dot 5 Dot 6 Dot 7 Dot 8 Dot 9 Dot 10 | Dot 11

mbc rli \ rli \' ni \ T]i \ T]i \ ni \ ni \ ni \ ni \" rli \"
la | -95 |47 |21 [109 [23 [118 |-21 [109 |25 [3 |1 |5 |50 |4 [62 |3 |3 [3 |-8 |3
2a_ | 89 |47 |18 |1.62 |27 | 098 |18 |162 |-60 | 3 |20 |4 |30 |5 |-31 |2 |8 |3 |8 |3
32| 84 |40 [11 [0.94 |35 | 133 |11 |094 |48 |3 |98 |4 |39 |4 |53 |3 |19 |3 |-4 |3
4a | 217 |75 |-101 [348 [-33 | 129 |-101 [348 |31 [2 |- |- |52 |5 |54 |3 |5 |4 |0 |3
b | -74 |41 [-27 -67 | 407 [-52 174 |57 [3 [-96 |4 [-46 |3 [27 [3 [26 [3 [-4 |3
26 | 67 |37 |-15 |1 [-32 |133 |6 |095 |-38 |2 |66 |5 |35 |4 |-45 |3 |4 |3 |-4 |3
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3b 8 06 |8 |1 [10 [066 [-47 [170 |7 |2 [372 13 |77 [ 5 [47 [3 [9 [3 [-1 |3
b | 20 |22 |11 |1 [-34 [116 |6 |063 |54 |2 |- |- |- |- [- |- [- -

5b | 13 |17 |4 |1 |23 [186 |6 [073 |- |- |- |- |- |- |- |- 1-1-1-71-
iIc | -56 |33 |-26 -4 058 [-9 [085 [23 |2 [520 [17 |528 |18 [-12 |2 |23 |2 [-1 |3
3c_ | -12 |28 |20 | 2 |33 [119 |59 |197 |-83 |3 389 |13 |67 |4 |24 |2 |25 |3 |13 |3
4c_ | 18 |21 |7 |1 |37 [130 |18 |090 |62 |3 |- |- |- |- |- - -

5c | 1 |24 |3 |1 [33 [1a1 [3 Jo7t |51 |2 |- |- [- [- [- [- [- [- [~

6c | 5 (20 | - |- |- - - - - - - - - -1 -T1-T1-T1-T11
7c - - |0 0 |000 [0 000 |- |- [- [- [- [- |- 1-7T-="T-="7T-7T-
1d | -57 |29 [-11 11 | 062 |17 |0.80 |22 | 2 |27 |4 |-24 | 3 [|722 |24 727 |24 |0 |3
2d - R - - - |49 |3 |18 |1 [50 |3 [103[4 [5 [2 [12 |2
3d 1 |16 |-35 |1 |-32 | 128 |-10 |128 | 255 | 9 |425 |16 |41 |4 |-45 | 2 |-3 |2 |12 |2
4d_ | 17 |19 [7 |1 [-35 |[120 |13 |o088 |47 |2 |- |- |- [- |- |- |- 1-1-71-¢
5d | -14 [19 |5 |3 |21 [409 [3 [094 |- |- |- |- [- [- [-1-1- - -
le | 31 |19 |15 7 | 6 |13 |12 [20 |2 |23 |3 |11 |3 [-30 |1 |26 |1 |9 |2
2¢ | 43 |27 |43 |3 |43 | 95 |21 |092 |66 |3 |64 |4 |49 |5 |52 [10 |1 |3 [39 |6
3e | 14 |16 |30 | 1 |35 | 127 |-73 |268 |220 |9 378 |14 |21 |3 |55 |2 |3 |2 |8 |2
4e | 17 |20 |5 |1 |15 [ 130 |41 [141 |23 |1 |284 |10 |17 | 4 |90 |3 |28 |3 |11 |2
5e | 8 (18 |-8 |1 |37 |13 |5 [121 |- |- |- |- |- |- |- 1-1-1-"1-"71-
6e | -36 |20 |-7 |4 |23 |-113 |1 [130 | - - - - - -1 T-T1T-T11
7e - R 0 - - - T
if | 25 |08 |17 41 | 158 |-21 |090 [33 |2 |9 |2 |-5 |2 |-44 |2 |30 |2 |4 |2
2f - - - - 1= - - - |59 |20 [633 [21 [-12 |4 [-53 |7 [0 [0 [15 |1
3f | 18 |08 |25 | 1 |52 | 221 |-90 |535 |-139 | 6 |-477 |16 |36 |3 |54 |2 |12 |1 |16 |1
4 | 16 |07 |-10 | 0 |-48 | 160 |-11 |149 |11 | 1 |-243 |10 |23 |3 |83 |3 |22 |2 |9 |2
5f | 52 |18 |-9 |0 |45 [158 [-10 090 | - |- |- |- [- [- [- [- [- [-[-1-
1g | -28 |10 [-10 15 (054 |4 |052 [27 |1 [26 |1 |6 1 48 P P9 @1 [13 I
29 | 56 |19 |16 | 1 |24 [131 |37 |155 |38 |1 |-79 |3 |43 B 58 p 6 | fh2 P
29 0 |00 [5 [0 |52 [190 |26 [107 |1 |1 2218 |5 B |67 P p6 P p1 P
3y | -32 |12 |10 |0 [-51 [181 |-021 [122 |-1 |2 [162 |5 |21 B f6 B Pp7 B P
3y 0 (00 [-18 | 7 |o044a [813 |14 119 [0 [0 [- [- [- F F F F F F ¢
49 | 91 [31 [14 |1 [-71 [262 |6 |089 [0 [0 |- |- |- - F T T
th | -34 (13 |7 17 | 93 |3 097 |28 |2 |27 |1 |11 |1 |50 |2 |26 |1 |0 |1
i 0 (00 [11 [0 [-8 [107 |9 |073 |56 |2 |42 |2 |4 |2 |45 2 |6 |1 |6 |1
2h | 49 |17 |9 |0 |19 [107 |2 [100 |-75 |3 |221 |8 |16 |2 |19 |1 |37 |2 [138 |1
2n 0 [00 [2 [0 |53 [18 |6 [092 |3 |1 [101[3 |6 |2 [47 [2 [4 |1 |7 |1
3h [ -19 |06 |19 | 1 |52 [205 [0 [090 |-34 |2 |-97 |3 [16 |3 [49 [2 [138 |1 [3 |2
3n 0 (00 [16 |1 [49 [208 [0 [130 |- |- [- [- [- [- - [-1-1-1T-"71-
4h | 2 |68 |3 |7 |-2 |687 |12 |o64 |- |- |- - - - - 1-1-71-
i | -41 |17 | 4 427 |14.24 |-875 [29.18 |438 |15 |-29 |1 |28 |1 |53 |2 |26 |1 |8 |1
2i | -10 |04 [-105 | 4 |-105 | 351 |16 |2.04 |587 |20 |688 |23 |23 |2 |-18 |1 |-32 | 2 |-26 | 1
3 - - [ 1 [%1 [224 011 [088 |12 |1 |87 |3 |9 |2 |46 |2 |6 |1 |2 |1
4 - - 12 1 [ - - - - - T
1j 2 0.2 |86l 0 [013 [-13 [066 [10 |1 [-15 |1 |19 |1 |5 |0 [-20 |2 [-12 |2
2] - - [21 [1 |34 [121 |37 126 |8 |2 [2088 |26 1 [4 [1 [19 [1 [-8 |1
3 |60 |21 [1 [0 |- - 7 [096 [11 |1 [-40 |1 [-10 |1 |14 |0 |46 |2 |21 |2
4 - R - |25 [118 [-44 |1 [109 [4 [0 [3 [12 [0 [45 [2 |7 |1
1k | 9 |04 |-3 2 041 |22 |124 [-41 |2 |2 |0 |2 |0 |23 |1 |45 |2 |16 |1
2k | 20 |24 |20 |2 |20 236 |21 |072 |22 |2 |19 |1 |7 |0 |11 |0 [40 |1 [2 |o0
3k | 3 |03 |12 |1 |- - |24 [o82 [13 |1 119 [4 |42 |1 |-9 |0 |57 |2 |23 |1
4k | 56 |19 [14 |1 | - - - - ot [3 [0t [3 [18 [ 2 [46 [2 [7 [1 |12 |1
i | 34 [14 | 4 4 |052 |14 066 [3 [0 |4 [0 [3 [0 [18 [1 |21 |1 |9 o0
2l | 36 |15 |11 |1 |11 |067 |17 |058 |22 |1 |20 |1 |26 |1 |27 |1 |4 [0 |6 |0
3l 1 (31 |2 [3 |1 [373 |28 [099 |-4 |0 |94 |3 |19 |1 |19 |1 [-16 |1 [-11 |1
41 2 |02 |8 |1 |57 |210 |20 [147 |70 | 2 |212 |7 |28 |1 |26 |1 |11 [0 |4 |0

48




4. Két luan va kién nghi

Qua két qua ‘quan trac thu duoc & bang 1 ¢o
thé dua ra mot s6 nhan xét va danh gia nhu sau:

Céc gia tri sut lan va chuyén dich cho thiy
su dich chuyén va bién dang bé mit & day kha
phuec tap.

Xét vé thanh phin mit phing, cac méc
quan tric c6 phuong dich chuyén khong 6n dinh
giita cac chu ky quan tréc.

Xét vé thanh phﬁn cao do, mot sb mde quan
trac ¢6 tri s6 sut ltn 16n, nhung chi xéy ra o cuc
bd va thuong roi vao cac chu ky VII, VIII, IX,

Nhin chung két cdu dat d4 ¢ day chwa 6n
dinh mot s6 vung bi trdi 1én do trong luong dat
da thai va phuong tién tao ap luc nén 1én bé mat
cac khu vyc lan cén chung. Tuy nhién xét tong
thé chi yéu cac moc quan trac dang c6 xu
huéng Iin xudng va chuyén dich vé phia chan
do thai.

Cong tac quan tric dich dong tai khu vuc
d6 thai thi nghiém & bii thai Chinh Bic — mo
than Nui Béo dugc thuc hién dam bao yéu cau
ky thuat, cac han sai dat dugc déu cao hon chi
tiéu phuong an. Qua 11 chu ky quan tric dich
dong cho thiy ¢ sy chuyén dich nhung tuong
dbi nho. Phuong cua cac véc to kha phuc tap
khong thé hién theo mot phuong rd rang. Su sut

lan tap trung vao mot s6 mdc mang tinh cuc bd
va roi vao cac chu ky VII, VIII, IX.

Do vay, kién nghi can tiép tuc quan trac dé
tim ra dugc quy luat va céc tham s6 dich
chuyén, tir d6 dua ra bién phap xtr 1y thich hop
bio dam d6 6n dinh cta bai thai.
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SUMMARY
Some study results of the bedded surface deformation of Chinh Bac dump - Nui Beo open pit

Nguyen Viet Nghia, University of Mining and Geology
Nguyen Tien Dung, Nui Beo Coal Company - TKV
Vu Thi Hang, Viet Nam Institute of Geodesy and Cartography

The monitoring of the bedded surface deformation have been particularly interested to find
out the rules of rock displacement and deformation. The monitoring result is the basis for early
warning of landslide hazard occuring on the dump site. The paper deals with the experimental
result of deformation monitoring of bedded surface of Chinh Bac dump — Nui Beo open cast mine.
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