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PHUONG PHAP XAC PiNH CAC THAM SO
TRONG MO HINH DU BAO LUN THEO THOI GIAN

BE MAT BAI THAI MO L THIEN

ThS. NGUYEN QUOC LONG, ThS. BUI KHAC LUYEN -

i kém v&i hoat dong khai thac than tir cac mé
‘D 10 thién la viéc hinh thanh cac bai thai dat da.

Duéi tac dong cla trong luc va cac yéu to
khac nhu mwa, gié... bai thai bj bién dong, lan dan
cho t&i khi dat téi trang thai 6n dinh sau mét
khodng thoi gian. Qua trinh nay can phai dwoc
kiém soat b&i cac bai thdi dat da dwoc coi 1a méi
nguy co tiém &n t&i cac vAn d& méi truéng nhuw sut
lan, tregt &, x6i mon... dan dén nhirng tac dong
tiéu cwe t¢i khu vre xung quanh noi ¢é nhiéu coéng
trinh dan dung nhw nha dan, trudng hoc, vin
phong md. Ba co6 nhiéu tai bién xay ra tai bai thai
clia cac cong ty khai thac khoang san thudc Tap
doan Co6ng nghiép Than—Khoéngr san Viét Nam
nhuw trieot 1& @t da tai bai thadi Phan ME& thuoc finh
Thai Nguyén nam 2013 lam 5 nguoi chet 10 ngm
nha dan bj vui lp, gay thiét hai nhiéu vé kinh té [3].
Hang nghln mét khéi dat da truot 16 tai bai thai. s6
1 clia mé quang Na Ling, thudc Cong ty cd phan
Khoang san Luyén kim Cao Béng lam it nhét hai
nguwoi b dat da vui l&p [2]. P4 co nhleu bién phap
nham kiém soat va dam bao do én dinh cla cac
bai thai, ching khac nhau vé cach tiép can nhung
c6 moét diém chung la dwa trén nhung théng tin tie
thdi va chinh xac vé bién dong cia bai thai. Mo
hinh du bao Iin bé mat theo thei gian co thé ding
nhuw mét kénh cung cép cac thong tin nay, n6 duoc
xay ding duwa trén s6 liéu quan trac theo chu ky tai
tirng diém trén bé& mat nén co thé khai quat duoc
tinh chat va quy luat dich chuyen clia bai thai.

1. M6 hinh dw bao lun theo th&i gian va
phwong phap xac dinh cac tham s6 cua mé hinh

Ngay sau khi db thai, qua trinh sut lun da bat
dau xay ra, tbc d6 sut Iun nhanh nhét 1a khi vira d6
thai va gidm dan theo th&i gian cho t&i khi dat da
tré lai thé can bang va hoan toan 6n dinh. Nhw vay,
qué trinh tir lGc bat dau dich chuyén cho dén khi
két thic can co mot khodng thdi gian. Gido sw S.
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Trwwong Pai hoc Mé-Dja chat

Knothe da & xuét cong thirc xac dinh méi quan hé
gilra tham so thoi gian va dai lwgng dich chuyén
drng dwéi dang phwong trinh vi phan sau [7]:

%'tl = n, () -nb)] (1)

Trong d6: o - Hé sé thoi gian; nip(t) - Pai lvong
dich chuyén dirng toan phan sau théi gian t; n(t) -
Bai lvong dich chuyén dirng tai thoi diém t.

Vé&i t=0, n =0, phwong trinh (1) co thé viét duwdi
dang [6]:

n(t) =n,(1-e™) (2)

Phuwong trinh trén cho phép tinh toan dy bao
dai lvgng dich chuyen dirng mat dat tai mot thoi
dlemtnhat dinh. Hé s thei glan o phy thudc vao
hé sé nén twong dbi cliia nén bai thai. Qua trinh
dich chuyén dirng cua diém trén bé mat theo th&i
gian duwoc thé hién trén H.1 [5].

ich chuyén ding theo thoi gian

Pé xac dinh gia tri ctia d6 Iun toan phan Ny thi
can thiét phai quan tréc Ian nhleu chu ky toi khi két
thac qua trinh 1un. Tuy nhién néu sé chu ky quan
tréc I6n hon 2 thi ny, €6 thé dwoc xac dinh tir cong
thiee (2). Phwong phap dé xuét dé xac dinh tri gan



KHOA HOC VA CONG NGHE MO

dang clia n, VA « la ap dung nguyén Iy sb binh
phuong nhé nhat [VV]=min.

~ Khai trién Taylor cong thirc (2) va chi gilr lai cac
s0 hang bac 1 ta co [4]:

[&n, 8
m, :(1L ). +| t-T}" dﬂtp+( n"} dot (3)
‘ o ony, ), da )i

Trong d6: dn=nwp-(np)o; da=a-oo; (Mue=(Miplo(1-
e™". Véi g la tri gan dang cla o; (Mp)o la tri gan
dung cta ngp.

Néu chung ta ky hiéu [571.] —(l—e“4)=g VA
0

&n,
on
[T - te %l =]
( 6(1, JO (n‘p)u :e 1

chinh & chu ky thtr i c6 thé duoc viét dwéi dang:
v, = ajdn1p +bda+7, 4)

thi phwong trinh s hiéu

Trong d6: v, =m; =7, v&i 7, la gia tri dy bao
theo mé hinh; £, =(m, ), —m, .

O dang ma tran, hé phuong trinh (4) dwoc viét
duwdi dang sau:

V=AX+L (5)
Trong dé:
v=(V, V, .. V) ®) -
a] bl
ac|® bl | 7)
a, b,
=(dntp da)T; (8)
L=(¢ £, .. £). (9)

T phwong trinh sé hiéu chinh (5), ta lap hé
phwong trinh chuén cé dang:
(ATA).X+ATL=0 (10)
T (10) ta g|a| nghiém la véc to sb hiéu chinh
clia an sb can xéac dinh.
t X=-(ATAYATL (11)
Céac tham s6 clia mé hinh 1a 0y, va o duec tinh
theo céng thirc sau:
1’].tp (nlp)o + dntp (12)
a=o0g+da
| Sau khi xac dinh dugc cac tham sb clia mo
hinh, thay cac tham sé nay vao phwong trinh (2) dé
dw bao do lun cla céc diém & chu ky tlep theo, sau
dé so sanh gia tri dw bao dwoc véi két qua quan
tric thie dja. 6 phu hop cha md hinh dy bao lin
cla diém theo théi gian dwoc danh gia thong qua
dé Iech trung phwong (RMS) gitra két qua dv bao
va két qua quan trac:

1 n
RMS - \/nz (ha-nzf (13)
Trong do: n®, g - Lan lwgt 14 gia tri d6 Ian dy bao
b&i mo6 hinh va gia trj do lun thyc té cta diém xét
tai thoi diém t,.

2. Xac dinh cac tham sé mé hinh lin bé mat
bai thai Nam Déo Nai va danh gia doé chinh xac
ctia md hinh

Bai thai Nam Déo Nai dwoc quan tréc lun bang
phwong phap do cao thly chudn hinh hoc. Quy
trinh do ndi d6 cao dwoc tién hanh do khép kin. Két
qué khép tuyén dat tiéu chuan ky thuat cho phép
dbi véi do thiy chudn hang IV. Quan tréc lun 5 chu
ky, méi chu ky cach nhau 5 thang. D( liéu do clia 5
chu ky dwoc x@ Iy dé tinh do lun tai cac diém (ng
véi tirng chu ky so véi chu ky dau (Bang 1) [1].

Bang 1. Di¥ lidu do Iun tai 8 diém quan tric

S dung d6 Iun clia 4 chu ky quan tréc dau (tr 0
thang t&i 15 thang) két hop voi thuat toan mé ta
trong muc 2 ta tinh dwge cac tham so mé hinh (2)
cla tirng diém. Nhw vay (rng voi mdi diém quan
trdc da nhan dwoc mét mé hinh lun theo théi gian.
Dung mo hinh nay tinh lai @ 1Gn cho cac diém tng
voi 4 chu ky quan trdc dau ta thu duoc dwcng
cong lan tinh tr mé hinh theo thoi gian cla céc
diém. Do léch trung phwong RMS gira dwdng
cong ltn tinh tir mé hinh va du’c‘yng cong lun thye
té theo thoi gian cda tirng diém xac dinh theo cong
theee (13). Gia tri cac tham s6 mé hinh lun tirng
diém va RMS duoc gigi thléu trén Bang 2. )

Gia tri cac RMS rat nhd, hau hét cac diém déu
xAp xi c& +0,010 m, 16n nhét la +0,012 m tai diém
A1. Gia tri RMS nhan dugc tai cac dlem cho phép
danh gla chung réng c4c tham sé cia mé hinh. da
dugc xac dinh chinh xac, bao dam d6 phu hep cao
gitra gia tri lGn wéc lvgng va gia trj IGn quan trac tai
tirng diém.
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Bang 2. Két qua tinh céc tham sb va dé chinh
x&c cia mé hinh

ik :
-0.46984429 | (

-0.24828204
-1,08468885 | {
-1,23436561 | (
-1,21054199 | 0,
1-1,23805579 | 0,

Tiép theo tién hanh kiém dinh dé phu hop gitra
dd lan tinh tr cac mo hinh véi @6 lin cla tirng
diém & chu ky 5 (thang thir 20, sb liéu nay khéng
st dung dé xay dung mé hinh), két quad dwoc thé
hién trén Bang 3.

Bang 3. P¢ léch gitra gia tri woc tinh va gia tri
thurc té

T két qud & Bang 3 ta thdy do léch nhé nhét
gitta md hinh va thyc t& 12 -0.012 m tai diém B1,
twong dwong 1,4 %, B6 léch lon nhat nhat 0.012 m
tai diém C1, twong duong -1 2 %. VoI do léch nhod
nhw vay cho phép danh gia rang cac mé hinh ltn
da xac dinh & trén bdo dam dd phu hgp cao. Mirc
do phu hop dwgc minh hea trire quan trén H.2.

3. Két luan

Bai bao dé& cap téi van dé tinh cac tham sé
trong mé hinh dy béo lin theo thoi gian dya trén
ham dy bao dang m theo nguyen ly sé binh
phuong nhd nhét, trén co s& d6 st dung cac tham
s6 tinh dwoc thay vao mé hinh dé dy bao Iin cho
céc diém trong cac thoi diém twong lai.

Két qua klem chirng thwe nghiém cho thady mé
hinh ham s& m duwoc dua ra 1a phu hep véi quy
luat va gia tri IGn bé& mat bai thai mé 16 thién, thé
hién théng qua dé I&ch trung phuong (RMS) gilra
duwdng cong d6 lun tinh t&r md hinh va dudng cong
ltn quan tric rat nhd, véi RMS I&én nhét l1a £0,012

m twong tng v&i duong cong lun cla diédm A1,
Céc tham s6 cla ham c6 thé dugc tinh toan dé
dang trén co s& nguyén ly s6 binh phwong nhé
nhat két'ho'p v&i cong cu lap trinh may tinh.

Céc gia tri lun dy bao dira trén cac tham sé tinh
dwoc cho két qua phiu hgp vai gia tri lin thye té véi
dé léch nhé nhét 13 -0,012 m tai diém B1, twong
dwong 1,4 %, va d6 léch Ion nhat nhéat 0,012 m tai
diem C1, twong duwong -1,2 % gia tri lGn thyc té
clia diém. Cac két qua trén cho thdy tham sb tinh
dwoc cé dé tin cay cao, phuong phap dung dé tinh
tham s6 la chinh xac va chat ché.0l
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SUMMARY

This paper presents the subsidence
forecasting model over time as exponential
function and the way to define the parameters
of this model based on observed subsidence
data.. The parameters of the forecasting

model is determined from levelling data at the

Nam Beéo Nai waste dump. Using these
models to predict the subsidence of points for
the next stages, the results show that the
deviations between the subsidence calculated
from the models and the actual subsidence
are very small, indicating that the parameters
have been determined accurately and the
focasting models have high relevance with
observed data.

e T 1 I

CONG NGHIEP MO, 6 4- 2015 [T



