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THONG TIN BAI BAO TOM TAT

gzﬁa tr{)’?h'ls 6/2017 Cho dén nay, dd cé nhiéu cong trinh nghien ctbu vé tdc dong cua cdc diéu
an bal /6/ kién dia chdt mé, dé sdu khai thdc va céng nghé dnh hwo'ng dén qua trinh

Chap nhan 20/7/2017 dich chuyen va bién dang cta ddt dd. Tuy nhién, van chua cé két qud nghién

bang online 28/2/2018 ctbu chi tiét vé cdc moi twong quan ham s6 gitra bién dang dd va dich

T khéa- chuyen V@i cdc diéu kién néu trén. Bai bdo xur ly cdc két qua quan trdc thu'c

dia, xdc dinh cdc thong sé dich chuyén va bién dang, xay dwng cdc ham sé
dwong cong mdu S(z), S'(z), S"(z) F(z), F’(Z) cho cdc mé Mong Du'o'ng, Mao
Khé. Két quad nghlen cteu trén cé thé dp dung cho nhitng viing mé chira
dwoc nghién ciru dich chuyén bién dang va st dung dé dw bdo xdc dinh

Quan trac thuc dia
Théng s8 dich chuyén
bién dang

Ham s8 dwdng cong mau

viing dnh hwéng do khai thdc hdm [o.

© 2018 Trudng Pai hoc M6 - Pia chit. T4t ca cac quyén dwgc bao dam.

1. M@ dau

Hau qua qua trinh mé rong mé va khai thac
xudng siu da lam khéi da mé bi pha v, mit tinh
lién tuc; moi truong da tré nén da dang va phirc
tap, chuyén bién tir moi truomg bén virng sang moi
treong kém bén virng, dan dén sw bién dang dich
chuyén bé mat mo, gay thiét hai dén cac cong trinh
(Pham Vin Chung va Vwong Trong Kha, 2012). &/
cic mé Mao Khé, Nam MAu, Ha 1dm, Méng
Dwong,... 43 xay dung c4c tram quan tric thuc dia,
qua dé cho phép thu thap dwoc tap hop 1én cac dir
liéu do, tir @6 cho phép xac dinh cac thong s6 dich
chuyén bién dang dad mé va bé mat dat cin thiét dé
lam co s& lwa chon cac bién phap bao vé cong

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

trinh, doi twong tw nhién va tién hanh khai thac
hop 1y, an toan & cdc mé than ham 16 noéi trén.
Thuec té cho thdy, gia tri cac dai lwgng dich chuyén
bién dang dat da va mét dat phu thudc vao nhiéu
yéu t6 nhu kich thwérc 10 cho, chiéu sau khai thac,
phuwong phap diéu khién da vach, téc do di lo,
chiéu day va thanh phan thé nam cta via, cong
nghé khai thac, dac diém dia chat, nwéc ngdm, do
bén ctia dit d4,.. Do vy nghién ctru tinh toan dw
bao anh hwdng cong tac khai thac hdm 1o dén cac
cong trinh va bé mit dat sat voi diéu kién thuc té
mo 1a rat can thiét va cip bach, dap &rng yéu ciu
thuec tién san xuat.

2. Co s& xay dwng tram quan trac

PéE tinh chiéu dai tuyén quan trac & cic mé
thudc bé than Quang Ninh, trong d6 c6 cac mo
Mong Duong, Mao Khé da ap dung phwong phap
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vung twong tw cia GS D.A. Kazacovski; thong qua
viéc xac dinh hé s6 cirng dat da cla dia tang 16
khoan & viing nghién ctru va ap dung quy pham dé
14y géc dich chuyén theo bang phén loai nhém mo,
x4y dung mit cit dia hinh dé xac dinh chiéu dai
tuyén. Xac dinh hé sé kién co f ciia dit dad mo theo
trinh ty (Pham Pai Hai va nnk.,, 2004):
+ Tinh hé s6 kién c6 trung binh ctia cac16p da
cat két, san két va cac loai twong dwong:
_ Xmeifei -2
o= St 10 1)
+ Tinh hé s6 kién c6 trung binh ctia cac16p da
botkét, sétkét, & sét, than va cacloai twong dwong:
o = 2 Muni fmi 10-2 2)
2 My
+ Tinh hé s6 kién c6 dia tAing chra than:

30+ 700 )
100
+ X4c dinh hé s0 A:
_Jm 4)
fe
+ X4c dinh hé so C:
XM,
C%=o—2C 5
b SM M, )
+ X4c dinh hé sd D:
2 My,
DY%=——— 6
b= SH o, ©

Trong d6: m;1a chiéu day cac16p da clieng; mpm
- 1a chiéu day cac 16p da mém; /;1a hé s6 kién c6
cla caclép da cieng; fmilahé sd kién c6 ctia caclop
dd mém; f hé sO6 kién c6 cua dia ting
fci=6nén/(100); fmi=6nén/(100); Ala hé s0 xac dlnh
ty 1é gitra d6 clirng dat da mém va dat da cieng;

Clahé s6 (%) ctia tong dat da ctirng trén tdng chiéu
day dia tang; D la hé s6 (%) cta tong dat da mém
trén tong chiéu day dia ting; M, 1a tong chiéu day
da cling trong dia ting; M, 1a tdng chiéu day da
mém trong dia ting.

Bdng 1. Biéu kién dia chdt via 1(12).

, - L .| Via than
STT|Cac thong 8 ctalo cho|Pon vi o™ (12)
1 Mirc khai théc m_|-97 +-45
2 Chiéu day via m 8
3 Goc doc via do 40
4 | Chitu day d4t phu m 5
. Chiéu da,l 1o C}},q theo m 60-70
hwéng doc
6 Chiéu dai 16 chg theo m 80-120
phuwong
. Chiéu sdu :crung binh m 90-120
cualo chg

Bdng 2. Diéu kién dia chdt via 9b.

A N o 1s .| Via than
STT | Cac thong s6 cua 1o cho |[Pon vi Via9b
1 Mirc khai thac m |-80+-25
2 Chiéu day via m 2.5
3 Go6c doc via do 25-27
4 Chiéu day dit phu m 10
5 Chiéu dall 1o cl},c_)’ theo m 110
huéng doc
6 Chiéu dai 16 cho theo m 600
phuong
7 Chiéu sau :crung binh m |380-400
cua lo cho

Hinh 1. Mdt cdt dia chdt tuyén XII.
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Tram quan trac & moé than Méng Dwong nam
trén via I (12), dwoc khai thac bang cac 10 chg &
murc-97 dén -45 véi hé thong cot dai theo phwong,
pha hda toan phan. P6 siu trung binh tir mat dit
xudng cac 10 chg khai thac la 90m - 120m. Diéu
kién dia chit via 1(12) ghi & bang 1, mit cat dia
chat tuyén XII qua khu vic tram quan trac thé hién
trén Hinh 1. (Pham Pai Hai va nnk,, 2004)

Tram quan tric & mé than Mao Khé nam trén
via 9b, c6 diéu kién dia chit va thé nam ctia via ghi
trén bang 2. Mt cat dia chat tuyén IV qua khu vuec
dit tram quan tric thé hién Hinh 2 (Nguyén Tam
Son va nnk., 2006).

3. Xay dwng ham sé dwong cong mau cho bé
than Quang Ninh

Bé than Quang Ninh n6i chung va cic mo than
Méng Dwong, Mao Khé, ... ndi riéng co triv lwong
cong nghiép 1on, cic via than c6 thé nim da dang
véi diéu kién dia chat phirc tap, nhiéu uén nép,
phay pha. Viéc nghién ctru ngoai thuc dia tai cac
mo than Quang Ninh chwa dwoc tién hanh mot
cach day du, chi tiét vi vy cin nghién ciru rng
dung két hop nhiéu phwong phap dé xac dinh
dwoc cac théng s6 dich chuyén phit hop nhit. ¢
Viét Nam, v&i nhitng mo than chwa dwgc nghién
ctvu dich chuyén day dd nén ap dung phwong phap
vung twong tw dé xac dinh cac goc dich chuyén,
sau d6 xay dung tram quan trac va do dac dé xac
dinh lai cac géc dich chuyén cho mé cu thé nhw
Méng Dwong, Mao Khé,..va cho ca vung than
Quang Ninh. Trén co s& d6 sé€ xay dung thanh quy
pham ap dung cho cac mé Viét Nam.

Hinh 2. Mdt cdt dia chdt tuyén IV.

3.1. Vi tri dia ly cua khu vwc nghién ciru
3.1.1. M6 than Méng Dwong

Khu vuc nghién ctru c6 dién tich 49 ha, duoc
gi¢i han bang bén diém A, B, C, D c6 toa do ghi &
Béng 3. Ban d6 tram quan trac thé hién trén Hinh
3 (Nguyén Tam Son va nnk., 2005).
3.1.2. M6 than Mao Khé

Khu vyre nghién ctru c6 dién tich 150ha, dwoc
gi¢i han bang bon diém A’, B, C', D’ ¢4 toa d6 ghi &
Bang 4. So' @6 lwdi khong ché va tuyén quan trac
thé hién trén Hinh 4.

Bdng 3. Bdng toa dp mé Méng Dwong.

o Toa dd
STT biem X v
1 A 2329600 31200
2 B 2329600 31900
3 C 2330300 31900
4 D 2331300 31200

Bdng 4. Bdng toa dé mé Mao Khé.

- Toa do
STT Piém : :
X Y
1 A 33000 355000
2 B’ 33000 356000
3 C 34500 356000
4 D’ 34500 355000
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Hinh 3. Bdn do b6 tri tram quan trdc via I(12).
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Hinh 4. Bdn do bé tri tram quan trdc via 9b.
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3.2. Co’'so cua phwong phdp xdy dwng ham sé

dwong cong mdau

Tinh todn dich chuyén bién dang d4 mé nham
muc dich xac dinh mirc d6 pha hiy, hw hai cua cac
cong trinh va cac doi twong tw nhién khac trén mat
dat do anh hwong khai thac mé. Trén co sé phan
tich, xir Iy cac s6 liéu quan trac cho phép xac dinh
kha nang khai thac dwdi cac cong trinh cong
nghiép din dung, di tich lich st vin héa cin bao
vé. Cac phwong phap tinh toan dwoc chia thanh
cac nhom:

- Phwong phép theo ly thuyét

- Phwrong phap theo thyc nghiém

- Phwong phap két hop ly thuyét va thuc
nghiém (ban thuc nghiém).

Phwong phap ly thuyét dwa trén co s& cac
phwong trinh toan co hoc moi treong lién tuc voi
gia dinh rang khdi d4 mé 1a mot méi tredng dan
h6i, déo, nhét hodc moi treong roi vov...

Phwong phéap thuc nghiém dwa trén cac méi
twong quan xac dinh dwoc tlir cic két qua quan
tric, do dac hién treomg.

Phuong phap ban thyc nghiém dwa trén co
s& cac moi twong quan dwoc khai quat hoa tir két
qua do dac, tir cic mo phong ly thuyét va twong tuw
toan hoc v&i cac hé s6 dwoc xac dinh thong qua do
dac thuec té.

Cac phuwong phap ban thwc nghiém dwoc
phin chia thanh cic phwong phdp gian do,
phwong phép gidi tich, phwong phap d6 thi giai
tich.

Phwong phap do thi gidi tich dwa trén viéc st
dung cac duwdmng cong mau chuin phan bg dd lin
va bién dang trong bon dich chuyén. Trong truong
hop nay do Iun tai cac diém dwgc biéu thi bang ty
1é gitra d6 14n tai diém do6 véi d6 1an cue dai, con vi
tri diém dwoc xac dinh bang ty 1é khoang cach tir
tAm bon dich chuyén dén diém do vai kich thwée
ban bén dich chuyén L. Diém goc toa do thuong
14y diém c6 d6 ltn cuc dai Hinh 5.

Trén Hinh 5 12 d6 thi biéu dién duwdng cong do
lan theo thuc t€ x, = f{x) cia mot niva bon dich
chuyén. Do diéu kién dia chat- khai thac mé rat
khac nhau nén cac dudng cong do lin sé khac
nhau va khong thé so sdnh dwgc véi nhau & cac
dot quan trac hodc & cAc tram quan trac. D& c6 thé
so sanh dwoc cadc duwdng cong lun trén, nguoi ta
tinh chuyén cac dwong cong lun thuc té€ vé dang
dwong cong lun khong c6 thir nguyén bang cach

Xa_
2am
a) L b) 1
S N
o A X 0 A X
n,
N, 1
0
n,
y YN, |

Hinh 5. Pwong cong liin thuwec té va dwong cong
ltin khéng thir nguyén. (a) Pwong cong Iun thuc
té; (b) Dwong cong lin khéng thir nguyén.

dat ty 1€ (—) theo truc hoanh va ( ) theo truc

tung, tir d6 ta c6 cong thirc ( Sanh Peterbua VNIMI
1998)

= (3) = S(z) @)

Nmax
hoac:
Nx = NmaxS (Zx) (8)
Néu trén ban bon dich chuyén quy déi vé don
vi dwoc phan chia ralam 10 phan, thi tai m6i diém
da chia c6 thé tinh dwoc cac gia tri d6 lan 7, do
nghiéng i;, d6 cong k; va dich chuyén ngang &, bién
dang ngang & Ham s6 phan b6 do nghiéng, do
cong, dich chuyén ngang va bién dang ngang duwoc
xac dinh nhw cac dao ham cac bac twrong rng sau:

K;

S@ =55 @ = LS @ =0 )
Nm L L_Z

FOO = g F(2) =

10
0.5a9Mm’ (10)

&
0.5a¢nm

D6 thi di qua cac gia tri dwoc xac dinh theo cac
ham s6 trén sé& dwoc lam tron bang mot trong
nhirng phwong phap théng dung. Cac ham sé trén
duwogc st dung dé du bao dich chuyén va bién dang
do anh hwdng cta cac 10 cho dang thiét ké. Trén
co s& nghién ctru, tong hop cac s6 liéu quan trac
thwe dia & cac mé Quang Ninh, da xac dinh dwoc
cac ham phi ty 1é trén. Tuy nhién, véi cac ham
dwogc xac dinh trong diéu kién khai thac hién nay,
chi cho phép ap dung véi N< 0.7

3.3. Xdc dinh ham s6 dworng cong mdu bé than
Qudng Ninh

Tai mé than Mong Dwong, qua 8 dot quan
trac thuc dia da xac dinh dwgc cac ham s dwong
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cong mau trung binh cho cac tuyén quan tric; gia
tri ciia cac ham s6 thé hién trén Bang 5

Bdng 5. Ham sé dwiorng cong mdu mé than
Méng Dwong.

STT| S(z) |S'(z) | S"(z) | F(z) | F'(2)
0 |-1,00]311][-62,69] 675 |-14,34
0,1]-061|410][-1580]| 4,15 |-13,28
02 ]-037|278] 2553 292 |-12,96
03]-027 0892487 | 1,69 |-13,53
04 | -0,23 | 0,06 |-21,68] 1,60 | -5,01
0,5 | -0,22 |-0,05] 657 | 1,95 | -2,63
06 |-020 015/ 14,17 | 2,17 | -0,11
07 |-019 016/ -059 | 1,90 | -6,67
08| -014[-001] 1,35 | 1,26 | 5,88
09 | -0,08 | 054 -1,61 | 0,65 | 2,41
1 | 0,00 | 0,00 0,00 | 000 | 0,00

Bdng 6- Ham sé dwing cong mdu mé than
Mao Khé.

STT| S(z) |S'(z) | S"(z) | F(z) | F'(2)

0 |-1,00 (012 | 3,19 | 459 | -2,40
0,1(-090 088 | -0,68 | 429 | 6,87
02(-076 | 0,06 | 1,70 | 3,47 | 0,83
031]-051|239]|-983 | 255 | 680
0,41]-0301033]| 14,08 | 2,71 | 5,53
051|-020|088]| 208 | 1,91 | 2,54
0,6 1-013]059| 264 | 1,14 | 1,78
0,7(-009|042| 0,74 | 097 | 0,61
081-006|019| 1,11 | 0,80 | 0,61
09|-004 078 -6,33 | 0,89 | 0,86

1 | 000 |004]| 1,40 | 0,02 | -0,12

Tai mé than Mao Khé, qua 6 lan quan trac
thuc dia da xac dinh cadc ham s6 dwdong cong mau
trung binh cho c4c tuyén quan tric, gia tri ciia cac
ham thé hién trén Bang 6

4. Két luan

K&t qua phan tich s6 liéu dia ting 16 khoan va
cong tac do dac quan trac thuc dia 1a co s& xac
dinh va danh gid do tin ciy cac thong s6 dich
chuyén. Cac két qua nghién ctru nay sé cho phép
hiéu chinh lai gia tri géc dich chuyén twong rng
diéu kién dia chat khai thac cu thé ciia mo. biéu
nay rit quan trong trong viéc tinh toan dé lai tru
bdo vé, tiét kiém tai nguyén than.

Két qua xir 1y s6 liéu quan tric thuc dia & cac
mo than Mong Dwong, Mao Khé da so bo xac dinh
dwoc gia tri ciia cic ham s6 mAu dwong cong S(z),
S’(z), S”(z), F(z), F'(z) phtt hop v6i cic diéu kién dia
chit - khai thac. Gia tri ctia cac ham s6 nay c6 thé
st dung trong cong tac tinh toan dy bao cac dai
lwgng dich chuyén bién dang bé mit mé nham bao
vé cac cong trinh va dam bao an toan qua trinh
khai thac than hdm 16 thudc bé than Quang Ninh.
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ABSTRACT

Building curvature functions for Quang Ninh coal basin based on the field
observation data

Chung Van Pham 1, Dac Manh Phung 2, Kha Trong Vuong !

1 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam
2 Vietnam Mining Science and Technology Asocciation, Vietnam

There have many researches on the influence of geological conditions, the depth of workings, and
exlploitation technology on the movement and deformation of rocks. However, there have no detailed
study on the relationship between movement and deformation and abovementioned factors. This study
was to process monitoring data of the Mong Duong, Mao Khe mine and calculate movement and
deformation before creating curvature functions such as S(z), S’(z), S”(z), F(z), F'(z). These functions were
used to calculate surface movement and deformation of other areas due to underground mining activities
in order to protect engineering structures on the surface and ensure the working safety.



