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Fig. 1 Zoning of materials
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Table 1 Thermal indices of concrete
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Table 2 Comparison between the maximum computed and measured temperatures at various elevations

of dam retaining and discharging sections

/m /C /C /C /%
230.00 8 8 35.14 37.00 1.86 5.0
242.00 4 3 34.52 33.10 -1.42 -43
255.00 6 6 34.17 34.00 -0.17 -0.5
270.00 6 2 31.20 31.70 0.50 1.6
283.00 5 5 35.77 37.75 1.98 5.2
295.00 5 5 41.42 40.60 -0.82 -2.0
305.00 5 5 41.18 40.50 -0.68 -1.7
190.00 4 4 29.95 29.40 -0.55 -1.9
193.00 6 6 31.60 32.35 0.75 2.3
200.00 11 12 34.00 33.55 -0.45 -1.3
210.00 11 17 31.00 34.45 3.45 10.0
235.00 10 11 33.90 36.45 2.55 7.0
247.00 9 9 34.10 33.15 -0.95 -2.9
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Fig. 2 Temperature duration curves at typical location of dam retaining section elevation 283.00 m

3
3.1 c,
R 242.80m  260.50m
1.56 MPa  1.48 MPa. R
195.20m  206.70m 2.43MPa  2.60 MPa.
o, 40~70a . Oy 3
3.2 o,
oy
1.38 ~ 1.77 MPa 1.70 ~ 2.05 MPa
c 4



60 37
_ — X¥=143m ---- x=1157m
D XT62sm e X=55.6m —— X=49.9m -+- ¥=1292m
o 28 1 X=98.7m
<
o
2
S
0 14 28 42 56 70 0 27 54 81 108
T/a T/a
(a) FUKINEL a2 242. 8 m Ak (b) {7 B r 2 206.70 mik
3 o,
Fig. 3 Duration curves of stress o, at typical location
[+
ey
2 g
N =
— x=031m -~ x=3431m ° — X=1030m ---- Xx=9875m
—— X=248m ---- ¥=8527m Of -- x=1431m --- x=140.03m
-05s82 T EeErm X=4992m
-0.4
-1.0 - ' ' ' ’ : ' -0 . - . p . . '
0 200 400 600 800 1000 1200 1400 0 200 400 600 80010001200 1400
z/d z/d
(a) #EK DB = F2259.00 m 4k (b) iAKW = FE 206.10 m 4k
4 o,
Fig. 4 Duration curves of stress o, at typical location
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Table 3 Maximum values of stress ¢, and corresponding occurrence time

/MPa

1 1.87

1 215.30 ~ 223.80m 2005-12-07
2 1.15
1 1.86

2 275.00 ~310.00m 2006-03-10
2 1.60
1 2.34

3 213.00 ~ 256.60 m 2006-01-28
2 1.80
1 1.32

1 226.27 ~244.34m 2006-02-08
2 0.50
1 1.82

2 x=—11.08~4.98m z=193.73~226.29m 2005-08-27
2 1.07
1 1.94 2011-12-20

3 ) 0.83 x=-0.90~5.26m z=248.83~260.74m 2006-03-28
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Simulation of thermal stress of Longtan RCCD based on construction conditions

FENG Shu-rong' > HU Zhi-qi* HE Jian-ping’ ZHANG Yi-rui’
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. Mid-South Design and Research Institute CHECC  Changsha 410014  China

Abstract The three-dimensional finite element method was employed to simulate the thermal and stress fields during the
pouring and operation of Longtan Roller Compacted Concrete Gravity Dam according to its actual construction conditions.
The results were compared with the prototype monitoring data. It is shown that the maximum temperatures of dam
retaining and discharging sections lie in the distorted concrete area and the two-graded compacted RCC area. The
computed results are in accordance with the measured ones. The temperature and stress situation in most locations can
satisfy the design requirements. Although they have a little excess in some locations with thicker layer and high pouring

temperature during construction they can satisfy the requirements of safe operation.
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