29 Vol.29 No.6
2001 11 JOURNAL OF HOHAI UNIVERSITY Nov.2001
210098
TV64l1.4 A 1000-1980 2001 06-0051-05
1
1.1
3‘ . .
Syt =fH = > a H - H 1
i=1
H__ HO a;—
6 ) . . .
. 2mit . 2wk . 2mit . 2wk
ort =f1 = 12:1: by; sin 365 ~ SN 365+ bai sin3oo - sin o 2
2000-10-26

1974 —



52 2001 11

byi by—— I— ) p—
1.2
GS
GM
GS
GM 11
x 0 x 0
GM 11 ®a
CM 1 1 ®,
1.2.1 CM 11 ®.
a x% 0 i=12 n
x? 0 >0 x% i <x? -1 x 0 x '
1
b x% 0 i=12 n x ' dz
t
+alx ' 1®=b ftab®, ¢ x% 0 i=12 n
x 0= x %k ®.E 04 A
k=1
x% 0 i=12 n '
a
b]: B'B -'B'Y, 3
®a
B—[%xll+x12] 15
a O
1 ®a
O -] «' 2 3 10
N IR :
O [l O
O ® 0
%—[%x]n—l+xln]a l%
Y, =[x° 2 2% 3 x% 0"
x '
1
dzt +a[xl]®a:bxl Olel 4
t=
a x 0 x ' 4
b x! g ®a<1.00 ®.>1.00 ®.,
=1.00 4 GM 11 . GM 11 CM 11 ®.
R a ab 3 R a
R} ®u
i1
a x% i Zx0k>xoz x% 0 i=12 n




53

29 6
0
do =max x° i =x° N dozl()lgx Mo
b Ra ag A ay 1.00 k=1
c dizah ' -A di=ai di=di + A aj j=123 j=1
d a}" x' o= Exo m 3 a b. Runge-kutta 4
m=1
S
0 0 =2t i o—xt -1 6
n 0 0 .
B L DX o oy d
i=1 x l
f Rl g Rt ab = d R ab = db k=Fk+1 c
g Rf af R a
GM 11 ®.,
Ra ag x' ot =f1t 4
S e =10
14
t€ 0T T Ftf =—a%’ R? Fotf
| F tfi —Ftf |=‘F,f t & fi-f ‘<L‘f1—f2| Ec fi fo . Lipschitz
7 Runge-kutta ft ' ii=
2 non+l 6 x’ i i>n  x" i
1.2.2
CZSI/Sz
P=P|Yk -Y|l <0.67455,
N N
S2=> Yk -Y? 2= >, X% kp —Xx?
k=1 k=1
B N B N
Y= I/N >,Y k X= 1/N >,X° &k
k=1 k=1
Cc GS 1
Table 1 Precision appraising criterion for grey model
€C<0.5 » c
€<0.35 : 1 >0.95 <0.35
0.95~0.80 0.35~0.50
1.3 0.80~0.70 0.50~0.65
<0.70 >0.65
CM 1 1 ®.
X% ¢ =12 N Y i Yt =X°%-X°¢ =12 N
Yt ARMA p ¢
Yt -Vt -1 - -¢Yt-p =
zt —0zt-1 - -0z t-gq
¢ 00— p g—— z t —— .
WOLD AR MA ARMA AR p
AR p BURG FPE

1.4




1999 - 05 486.90 518.361 6.46 491. 881 1.02

54 2001 11
X0 k =X% ¢ +et =X' k41 +ét=Xl()—;ue“’k+zu+ét 9
GM 11 Ra ARMA p ¢
St =fH +fT +X° k 10
1 2 9
10
81.3m 220.0m 197.0m 12.805 m.
20 15%
1969 5 1999 5

1998 11 1999 .

0.964 8
22.6868.
O0=fH +fT +f0 =-87.694—-1.775 H- Hy, +
. 12re . 12w
29.820 sin 365 " SN T3g5 * 1.174 0 - 0, + 54.010 Ind - Ing, 11
0—— 100 4, 100.
11 GM 11 Ra
1

d% = 0.00006437852215 x ' " 4+ 5.1732045836178 12

A=0.01 ®a=1.73 . C<0.35

Y i . FPE
2 BURG ¢ =0.1537 ¢,=0.1426 AR 2
Yi: =0.1537Y t -1 +0.1426Y ¢t -2 + z ¢ 13
11 12 13
127cs
X% ¢ =-87.694-1.775 H - Hy, +29.820 sin 1250 Gin —2TI0 L 957830 100187 =1
365 365

257794.3 + 0.1537Y t — 1 +0.1426Y ¢t -2 + z ¢ 14

1999 2.

2
Table 2 Comparison of precisions of statistical model and combined model
/mm

/mm /% /mm /%

1975 -01 333.00 341.338 2.50 336.550 1.07

1985 - 02 435.50 430.040 -1.25 434,032 -0.34

1991 - 05 460.70 473.455 2.77 467.137 1.40

1995 - 05 474.70 484.732 2.11 479.261 0.96

1997 - 05 480.00 498. 685 3.89 485.437 1.13

1998 - 05 483.60 496.999 2.77 488.256 0.96

1998 - 08 483.10 493.597 2.17 487.249 0.86

1998 - 11 483.10 503. 581 4.24 487.954 0.90

1999 - 02 485.10 509. 366 5.00 489.940 0.99
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A New Combined Model for Rock-Fill Dam Deformation Monitoring

GUO Hai-qing WU Zhong-ru YANG Jie
College of Water Conservancy and Hydropower Engineering Hohai Univ.  Nanjing 210098  China

Abstract In consideration of the characteristics of rock-fill dam deformation a stepwise regression method is used for the
extraction of water pressure and temperature values from observed data of dam deformation. A grey non-linear time-
sequential combined model for rock-fill dam deformation is established by use of a grey non-linear system model to
simulate the trend items of the data series and a time-sequential model to simulate the random items of the data series.

Calculation shows that the model can improve the fitting precision and rock-fill dam deformation monitoring as well.

Key words rock-fill dam deformation monitoring grey model non-linear time-sequential analysis
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