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Eg =6 x 10° MPa pr=0.25 6 =4MPa
0.6 7 =40kPa 0.35 C =20kPa
¥ =2.4%x10° kg/m’.
C15 1
o1 =4.5MPa Table 1 Process of construction and grouting of the arch dam
oy, =1.2MPa 7z =1.5MPa /m
E =1.8x% 104MP21 s, = 0 74.0~82.5 87-11-11 ~ 87-11-29 89-11-29
‘ 5 3 ‘ 82.5~100.0 88-01-08 ~ 88-05-11 89-11-29 ~ 90-01-18
167 Y. =2.4x10kg/m’. 100.0~117.5  88-05-06~89-04-01  90-03-16 ~ 90-03-30
1. 136.0~140.0  90-08-09 ~ 91-01-10 91-02-04 ~ 91-03-18
140.0~148.0  91-02-20 ~91-04-10  92-01-06 ~ 92-03-15
270 136.0 ~ 148.0m
1.
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Fig.1 Arrangement of observation instruments at dam section No.7
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Table 2 Regression coefficient and multiple correlation coefficient of statistic model

ag aj a as ay as ae az R o?
-1.57 -0.03 -0.0066 -1.49 -0.17 -0.03 -0.06 0.0 0.948 0.0245
Xs
ct =-1.57-0.03h ¢ —0.0066H3—l.49g t -0.17C ¢+ -0.03T + -0.064 ¢ 10
0,<0 o,
=0 . 1776 2434
X5 3
7
of L = 0.0806[—]? - 0.03147H%- - 7.576Hj + 1.878Hf + 104.17 11
136.0m 140.0m
1990 8 127.04 m.
X5 4 2
0 AH/m
3 o; 4 on 10 20~ 30 40 S0 60
Table 3 Stress component under Table 4 Water pressure component 05
various operation conditions under various operation conditions § 1ok
/m S
Jﬁ/MPa ﬁ GII/MPH AH/m -1.5F
1 -5.36  53.5 53.5 1 -1.930 48.0
I -3.68 53.0 53.0 I - 1.660 44.0 201
1 2,13 17.5  17.5 I -1.55 42.0 250
I\ -0.16 0 17.5 v -0.997 35.0
Vv -3.09 17.5 35.0 Y -2.850 27.5 2
Fig.2 Relation curve of water
pressure component and head
8
oy = —2.21 x 107*AH* + 3.38 x 102AH® - 1.9AH? + 45.7AH - 398.82 12
X5 5
5
Table 5 Regression coefficient and multiple correlation coefficient of hybrid model
bo by b, b by bs be R o2
- 1.068 -1.554 -0.975 -0.56 -0.011 —-0.0085 0.0 0.968 0.0089
X5
ct =-1.068 - 1.554aﬁ t —0.975 t -0.56C ¢t -0.011T ¢+ —0.0085A4 ¢ 13
3
X5 3
1993 1994 1995 x5
6.
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Fig.3 Stress graph and fitting curve

6
Table 6 D-value between prediction value of models and measured value

/MPa /MPa /MPa /MPa /% /MPa /%
1993 1 -1.30 -1.3200 -1.3500 -0.0200 1.51 -0.0500 3.70
2 -1.55 -1.6000 -1.6100 -0.0500 3.12 -0.0600 3.73
; -2.02 —-2.0500 -1.9800 -0.0300 1.46 0.0400 2.02
4 -3.24 -3.3600 -3.0500 -0.1200 3.57 0.1900 6.23
5 -3.75 -3.7200 -3.6950 0.0300 0.81 0.0650 1.76
6 -4.05 -4.0300 -4.090 0.0200 0.49 —-0.0400 0.98
7 -4.30 -4.2500 -4.1500 0.0500 1.18 0.1500 3.61
8 -3.85 —-3.8600 —-3.8000 -0.0100 0.26 0.0500 1.32
9 -3.05 -3.0000 -2.9800 0.0500 1.67 0.0700 2.35
10 -2.65 -2.6700 —-2.6000 -0.0200 0.75 0.0500 1.92
11 -2.05 -2.0250 -2.130 0.0250 1.23 -0.0800 3.75
12 -1.60 -1.5800 -1.5550 0.0200 1.27 0.0450 2.90
1994 1 -1.45 —1.4400 -1.4750 0.0100 0.70 -0.0250 1.69
2 -1.51 -1.5250 -1.5280 -0.0150 0.98 -0.0180 1.18
3 -1.58 —-1.6100 -1.6150 -0.0300 1.86 -0.0350 2.17
4 -1.92 -1.9345 -1.9460 -0.0145 2.33 -0.0260 1.34
5 -2.35 -2.3350 -2.3320 0.0150 0.64 0.0180 0.77
6 -3.52 —-3.4940 -3.4950 0.0260 0.74 0.0250 0.72
7 -3.12 -3.1350 -3.1360 -0.0150 0.48 -0.0160 0.51
8 -2.75 -2.7850 -2.7950 -0.0350 1.26 -0.0450 1.61
9 -2.43 —-2.4900 -2.4545 -0.0600 2.42 -0.0245 1.00
10 -2.20 -2.1830 -2.1770 0.0170 0.78 0.0230 1.06
11 -1.85 -1.8140 -1.8120 0.0360 1.98 0.0380 2.10
12 -1.56 -1.6000 -1.6020 -0.0400 2.50 -0.0420 2.62
1995 1 -1.35 -1.4150 -1.3450 -0.0650 0.46 0.0050 0.37
2 -1.55 -1.5320 -1.5350 0.0180 1.17 0.0150 0.98
3 -2.02 —-2.0000 -2.0380 0.0200 1.00 -0.0180 0.88
4 -2.65 -2.6650 -2.6700 -0.0150 0.56 -0.0200 0.75
5 -3.35 -3.3310 -3.3270 0.0190 0.57 0.0230 0.69
6 -3.75 -3.6820 -3.6750 0.0680 1.85 0.0750 2.04
7 -4.15 -4.0860 -4.0850 0.0640 1.57 —-0.0650 1.60
8 -3.80 -3.8050 -3.8185 -0.0050 0.13 -0.0185 0.48
9 -3.45 —-3.4685 -3.4740 -0.0185 0.53 -0.0240 0.70
10 -3.05 -3.0660 -3.0255 -0.0160 0.52 0.0245 0.81
11 -2.65 -2.6735 -2.7260 -0.0235 0.838 -0.0760 3.67
12 -2.05 -2.0325 -1.9700 0.0175 0.86 0.0800 4.06
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Fig.4 Distribution of D-value between prediction value of models and measured value
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Study on Hybrid Model of Stress Observation Data of Concrete Arch
Dam under Construction

WU Zi-ping' WANG Zhen-bo> SONG Xiu-guang’

1. College of Water Conservancy and Hydropower Engineering Hohai Univ. Narnjing 210098  China
2. College of Civil Engineering Hohai Univ.  Nanjing 210098  China

Abstract In this paper a hybrid model is presented based on the observation data collected during the construction
period of a large dam. The Xiongdu Arch Dam in Hubei province is analyzed by means of the three dimensional finite
element method considering the effects of such factors as water pressure temperature time-effect constructed height

grouting stage and cement hydration heat in the construction period. The results from the model provide a reasonable

basis for the explanation and evaluation of the behavior of the large dam and for the realization of the monitoring of dam

safety .

Key words construction dam hybrid model observation data  monitoring of safety





