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Quan tric thuc dia

Thong sd dich chuyén
bién dang

Ham s6 dwdong cong mau

Cho dén nay, dd cé nhiéu céng trinh nghién ctru vé dich chuyen va bién dang
ddt dd do anh hu’o'ng khai thdc hdm lo. Tuy nhién, van chua xay dwng duoc
ham du’o'ng cong mau (ham duwong cong tiéu chuan] cho vung than Quang
Ninh véi cdc diéu kién dia chdt- khai thdc cu thé. Bai bdo xur Iy cdc két qua
quan trdc thuc dla xdc dinh cdc thong so dich chuyén va bién dang, xay
dung cdc ham s6 dwong cong mau S(z), S(z) S”(Z) F(z] F’(z) cho cdc mé
Mong DLro'ng, Mao Khé. Két qua nghién cteu trén cé thé dp dung cho nhitng
viing mé chira dworc nghién civu dich chuyén bién dang va st dung dé dw
bdo xdc dinh viing dnh hwéng do khai thac hdm Io.

© 2018 Trwdong 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
xubng sau da lam khéi da mo bi pha v&, mat tinh
lién tuc; moi truong da tré nén da dang va phirc
tap, chuyén bién tir moi trudomng bén virng sang moi
treong kém bén virng, dan dén su bién dang dich
chuyén bé mit mo, gy thiét hai dén cac cong trinh
(Pham Vin Chung va Vuong Trong Kha, 2012). ¢
cic mé Mao Khé, Nam MAu, Ha 1dm, Méng
Dwong,... 43 xay dung cac tram quan tric thuc dia,
qua dé cho phép thu thap dwoc tap hop 1én cacdir
liéu do, tir d6 cho phép xac dinh cac thong s6 dich
chuyén bién dang da mé va bé mit dat can thiét dé
lam co s& lwa chon cac bién phap bao vé cong
trinh, d6i twong tw nhién va tién hanh khai thac

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

hop 1y, an toan & cdc mé than hidm 10 ndi trén.
Thuec t€ cho thay, gia tri cic dai lwong dich chuyén
bién dang dat da va mat dat phu thudc vao nhiéu
yéu t6 nhu kich thwdéc 10 cho, chiéu sau khai thac,
phwong phap diéu khién da vach, téc do di lo,
chiéu day va thanh phan thé ndm cla via, cdng
nghé khai thac, dic diém dia chat, nwéc ngadm, do
bén cua dat da,.. Do vy nghién ctru tinh toan dw
bao anh huwdng cong tac khai thac ham 16 dén cac
cong trinh va bé mat dat sat véi diéu kién thuc té
mo la rat cin thiét va cip bach, dap rng yéu ciu
thuc tién san xuét.

2. Co sé xy dwng tram quan tric

DE tinh chiéu dai tuyén quan tric & cadc mo
thudc bé than Quang Ninh, trong d6 c6 cac mo
Mong Dwong, Mao Khé da ap dung phwong phap
vung twong tw cia GS D.A. Kazacovski; thong qua



Pham Vin Chung va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 59 (1), 54-60

viéc xac dinh hé s6 cirg dit da cta dia ting 16
khoan & viing nghién ctru va ap dung quy pham dé
14y goc dich chuyén theo bang phan loai nhém mé,
xdy dung mit cit dia hinh dé€ x4c dinh chiéu dai
tuyén. Xac dinh hé s kién ¢4 f ctia dat dd mo theo
trinh tv (Pham Pai Hai va nnk., 2004):

+ Tinh hé s6 kién c6 trung binh ctia cac 16p da
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Clahé s6 (%) ctia tdng dat da clirng trén téng 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; My, 1a tong chiéu day da
mém trong dia ting.

Bdng 1. Piéu kién dia chdt via I(12).

cat keét, san két va cac loai twong dwong: STT|CAc théng s6 cdia 16 cho|Pon vi \{1a than
f- X Meifei 10-2 . Vial (12)
“T Y mg 1) 1 Mtrc khai thac m_ |-97 + -45
+ Tinh hé s6 kién c6 trung binh cta cac16p da 2 Chiéu day via m 8
botkét, sét két, & sét, than va cac loai twong dwong: 3 Go6c dbc via do 40
X Mmifmi |y 4 | Chiéu day dit phu m 5
fm=—w_—-10 (2) o~ s
Y My 5 Chiéu dai 16 chog theo m 60-70
+ Tinh hé s6 kién c6 dia ting chira than: hwéng déc
301, + 70 ieu dai 1o
o fe fm 3) p Chieu dai 16 cho theo m | go-120
100 phwong
+ Xac dinh hé s0 A: iau si i
. : ; 7 Chiéu sau ‘\crung binh m 90-120
_Jm (4) cua lo cho
e ] ,
+ Xac dinh hé so C: Bdng 2. biéu kién dia chdt via 8.
XM, Via than
C% = (5) ; A PO .
0 ,Z M+ M, STT | Cac thong so cua 1o chg |Pon vi Via 8
+ Xac dinh hé s6 D: 1 Mtic khai thac m_ |-80+-25
D% = 2 M (6) 2 Chiéu day via m 2.5
XM+ XMy 3 Goc dbc via d6 | 25-27
Trong d6: m.;1a chiéu day caclép da ctrng; mpi 4 Chitu day d4t phu m 10
- 1a chiéu day cac 16p da mém; /; 1a hé s6 kién co Chiéu dai 10 cho theo
cla caclép da cling; fmila hé so kién c6 cua caclop 5 huéng déc m 110
dd mém; f hé sO0 kién c6 cua dia ting 6 Chieu dai 16 cho theo 600
fci=0nen/(100), fmi=0nen/(100); A 1a hé s6 xac dinh phwong m
y 1& gitra dO ctirng dit dd mém va dit da cling; idu sA i
ty le gira do cung v ung 7 Chiéu sdu trung binh m 380-400
cualod chg
e ! ! 77 s v = . : N Lo s <
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Hinh 1. Mdt cdt dia chdt tuyén XII.
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Tram quan trac & mé than Méng Dwong nam
trén via I (12), dwoc khai thac bang cac 10 cho &
mirc-97 dén -45 vdi hé théng cot dai theo phwong,
phé hoa toan phin. P06 siu trung binh tir mat dat
xubng cac 10 cho khai thac 1a 90m - 120m. biéu
kién dia chit via I(12) ghi & bang 1, mit cat dia
chat tuyén XII qua khu virc tram quan trac thé hién
trén Hinh 1. (Pham DPai Hai va nnk,, 2004)

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

3. Xay dwng ham s6 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 1én, cic via than c6 thé ndm da dang
vGi diéu kién dia chat phirc tap, nhiéu uén nép,
phay pha. Viéc nghién ctru ngoai thwc dia tai cac
mo than Quang Ninh chwa dwoc tién hanh mot
cach day du, chi tiét vi vy can nghién ctu Gng
dung két hop nhiéu phwong phap dé xac dinh
dwoc cac thong s6 dich chuyén pht hop nhat. ¢
Viét Nam, véi nhitng mo than chwa dwoc nghién
ctru dich chuyén day d 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
Mong Dwong, Mao Khé,..va cho ca vung than
Quang Ninh. Trén co s& do sé xay dung thanh quy

pham ap dung cho cAc mé Viét Nam.

3.1. Vi tri dia ly cua khu vwc nghién ctru
3.1.1. Mé than Mdéng Dwong

Khu vuc nghién ctru cé dién tich 49 ha, dworc
gi¢i han bang bon diém A, B, C, D c6 toa do ghi &
Bang 3. Ban do tram quan trac thé hién trén Hinh
3 (Nguyén Tam Son va Pham Vin Chung, 2005).
3.1.2. M6 than Mao Khé

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

Bdng 3. Bdng toa dp mé Mong Dwong.

o Toa do
STT biém
X Y
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 (o 34500 356000
4 D’ 34500 355000
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Hinh 3. Ban do bé tri tram quan trdc via I(12).
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Hinh 4. Bdn do bé tri tram quan trdc via 8.
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3.2. Co’'so cua phwong phdp xdy dwng ham sé

dwong cong mau

Tinh toan dich chuyén bién dang d4 mé nham
muc dich xac dinh mtrc d6 pha huy, hw hai ctia cac
cong trinh va cac doi twgng tw nhién khac trén mat
dat do anh hwdng khai thac mé. Trén co sé phin
tich, xtr Iy cac s6 liéu quan trac cho phép xac dinh
kha nang khai thac dwéi cac cong trinh cdng
nghiép din dung, di tich lich sir vin hoéa cin bao
vé. Cac phwong phap tinh toan dwoc chia thanh
cac nhom:

- Phrong phép theo ly thuyét.

- Phurong phap theo thyc nghiém.

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

Phwong phap ly thuyét dwa trén co s& cac
phwong trinh toan co hoc moi truedng lién tuc véi
gia dinh rang khdi d4 mo 1a mot mdi trwong dan
hoi, déo, nhét hodc méi treong rov...

Phwong phap thuc nghiém dwa trén cac méi
twong quan xac dinh dwoc tir cic két qua quan
tric, do dac hién trwomg.

Phwong phap ban thwc nghiém dwa trén co
s& cac moi twong quan dwoc khai quat héa tir két
qua do dac, tir cic mo phong ly thuyét va twong tw
toan hoc véi cac hé s6 dugce xac dinh thong qua do
dac thuec té.

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

Phwong phap do thi giai tich dya trén viéc st
dung cac duwdmg cong mau chuin phan bd do lun
va bién dang trong bon dich chuyén. Trong treong
hop nay do lun tai cac diém dwoc biéu thi bang ty
1é gitra d6 1un tai diém d6 véi do Iun cue dai, con vi
tri diém dwoc xac dinh bang ty 1é khodng cach tir
tAm bon dich chuyén dén diém d6 vai kich thwdrc
ban bon dich chuyén L. Piém goc toa do thuwong
14y diém c6 d6 1an cwc dai Hinh 5.

Trén Hinh 5 12 d6 thi biéu dién dudng cong d6
lan theo thuc té x, = f{x) cia mdt nira bon dich
chuyén. Do diéu kién dia chat- khai thac mo rat
khac nhau nén cic dwomng cong dd lun 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 cac duwdng cong lUn trén, ngudi ta
tinh chuyén cac dwong cong lun thuc té vé dang
duong cong lun khong cé thit nguyén bang cach

Xa _
=1
ay L b) 1
X ’ ’
a A X o A X
n,
n, 1
0l
n,
¥y yo'n,, |

Hinh 5. Bwdng cong liin thuec té va dwong cong
lin khéng thir nguyén. (a) Dwong cong luin thuc
té: (b) Pwong cong liin khéng thir nguyén.

dat ty 1é ( ) theo truc hoanh va ( ) theo truc

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

= (i)=se g
hoac:
Nx = NmaxS(Zx) (8)

Néu trén ban bon dich chuyén quy déi vé don
vi dwoc phan chia ralam 10 phan, thi tai méi diém
da chia c6 thé tinh dworc cac gia tri d6 lan 7, do
nghiéng i;, d6 cong k; va dich chuyén ngang &, bién
dang ngang & Ham s6 phan bo d6 nghiéng, do
cong, dich chuyén ngang va bién dang ngang duwoc
xac dinh nhw cadc dao ham cac bac twong rng sau:

K;
S()_U_ 5()——5"()_— (9)
L

$i F(2) = g
0.5a07m 0-5aLoTIm

L2

F(x) = (10)

D6 thi di qua cac gia tri dwoc xac dinh theo cac
ham s6 trén sé dugc lam tron bang mot trong
nhitng phwong phap théng dung. Cc ham s6 trén
dwoc str dung dé dw bao dich chuyén va bién dang
do anh hwdng cta cac 10 cho dang thiét ké. Trén
co s& nghién ctru, téng hop cac s6 liéu quan tric
thuc dia & cac mé Quang Ninh, di xac dinh dworc
cac ham phi ty 1é trén. Tuy nhién, véi cac ham
dwoc xac dinh trong diéu kién khai thac hién nay,
chi cho phép ap dung véi N< 0.7.

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

Tai mo6 than Mong Dwong, qua 8 dot quan
trac thuc dia da xac dinh duoc cdc ham s6 dudong
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x N 7 N < .7
cong mau trung binh cho cac tuyén quan trac; gia
tri cia cac ham s6 thé hién trén Bang 5.

Bdng 5. Ham s6 dwong cong mdu mé than
Méng Duwong.

STT | S(z) |S'(2) | S"(2) | F(z) | F'(2)
0 |-1,00311]-62,69] 6,75 |-14,34
01]-061|410][-1580]| 4,15 |-13,28
02 ]-037|278] 2553 | 292 |-12,96
03]-027 0892487 | 1,69 |-13,53
04 |-0,23|006]|-21,68] 1,60 | -5,01
05 | -022[-005] 657 | 1,95 | -2,63
06 |-020 015/ 1417 | 217 | -0,11
07 | -0,19 [ 0,16 | -0,59 | 1,90 | -6,67
08 ]-014[-001] 1,35 | 1,26 | 588
09 ]-008]054] -1,61 ] 065 | 241
1 | 0,00 | 0,00] 0,00 | 0,00 | 0,00

Bdng 6. Ham sé dwirng cong mdu mé than
Mao Khé.

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

0 |-1,00 (012 | 3,19 | 459 | -2,40
0,11]-090|088| -068 | 429 | 687
021-076 | 0,06 | 1,70 | 3,47 | 0,83
031]-051|239]|-983 | 255 | 680
04 |-030|033]| 14,08 | 2,71 | 553
051|-020|088]| 208 | 191 | 2,54
061|-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
091-004 078 -633 | 0,89 | 0,86

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

Tai mé than Mao Khé, qua 6 lan quan tric
thuc dia da xac dinh cAc ham s6 dwdng cong mau
trung binh cho c4c tuyén quan tric, gia tri cia 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 d6 tin ciy cac thoéng s6 dich
chuyén. Cac két qua nghién ctru nay sé cho phép
hiéu chinh lai gia tri goc dich chuyén twong rng
diéu kién dia chAt khai thac cu thé ctia mo. Diéu
nay rat quan trong trong viéc tinh toan dé lai tru
bdo vé, tiét kiém tai nguyén than.

K&t qua xtr Iy s6 liéu quan trac thuc dia & cac
mo than Mong Dwong, Mao Khé da so bd xac dinh
dwoc gia tri ciia cAc ham s6 mau dwong cong S(z),
S'(z), S"(z), F(z), F'(z) phu hop véi cac diéu kién dia
chat - khai thac. Gia tri cia cac ham s nay c6 thé
st dung trong cdng tac tinh todn du bao cac dai
lwong dich chuyén bién dang bé mit mé nham bao
vé cac cong trinh va ddm bao an toan qua trinh
khai thac than hdm 10 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 been many studies on the displacement and deformation of rocks due to underground
mining. However, there has been no result representing the function of curvature for the Quang Ninh coal
basin with its geological conditions, the depth of workings, and exploitation technology. In this study, the
field observation data of Mong Duong and Mao Khe mines was processed to identify movement and
deformation parameters, before creating curvature functions such as S(z), S’(z), S”(z), F(z), and F’(z) for
the two mines. These functions can be applied to other mining areas and to predict surface movement
and deformation due to underground mining.



