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Calculation Method of the Effects of Dam under Action of Typhoon
Based on the Loading and Unloading Response Ratio Theory
CHU Katmin',MA Fuheng’, SHEN Zherr zhong', WEI Jirr shuai'
(1. State Key Laboratory of Hydrology- Water Resources and H ydraulic Engineering, H ohai University,
N anjing 210098, China; 2. Nanjing H ydraulic Research I nstitute, Nanjing 210029, China)

Abstract: The effects of typhoon on the dam include the effects of heavy rainfall and reservoir water level fluctuation caused by

typhoon, and the typhoon wind load on the dam. According to the loading and unloading response ratio theory, the criteria of err

hanced and sustaining dam effects under the action of typhoon were investigated. T he calculation methods of water level loading

and unloading response ratio (LURR) and wave LURR were proposed, which provided the evaluation criteria of enhanced and

sustaining dam effects under the action of typhoon. The presented method and evaluation criteria w ere used to analyze the Nunr

ber 10 typhoon "Moranti" on the Dongwu reservoir dam in 2010. T he results show ed that the typhoon has insignificant effects

on the Dongwu reservoir dam and the dam is in stable. The introduction of LURR into the hydraulic engineering field can ex

pand the application scope of the LU RR theory and is also the new idea to study the dam stability under the action of typhoon.

Key words: : typhoon effect; dam effect; loading and unloading response ratio ( LURR) ; maintenance criterion
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Fig. 1 The constitutive curve of concrete
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Fig.2 Schematic diagram of the displacement monitoring
positions of concrete dam
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Fig.3 Calculation chart of fetch length
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Fig. 4 Schematic diagram of the vertical normal stress monitoring
positions of concrete dam
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Fig.5 Typical layout of Dongwu reservoir dam
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Table 1 The calculated results of reservoir water level LU RR

IENRIX ] H  Hupew Huaw AH, AH_ A8, AS_

(7K3CH) / m / m /m /m /m /mm /mm ¥y

00.03- 01.02 198.1 207.1 186.7 9.0 11.4 9 14 0.82
01.03- 02.02 199.3 207.5 185.9 8.2 13.4 8 9 1.46
02.03- 03.02 197.5 2007.3 187.2 9.8 10.3 16 12 1.40
03.03- 04.02 201.3 207.4 186.8 6.1 14.5 9 6 3.57
04.03- 05.02 198.7 206.9 185.1 8.2 13.6 6 12 0.84
05.03- 06.02 197.3 206.8 186.3 9.5 11.0 8 12 0.77
06.03- 07.02 195.4 207.3 185.9 11.9 9.5 9 6 1.20
07.03- 08.02 193.2 206.9 185.5 13.7 7.7 18 14 0.72
08.03- 09.02 196.7 207.5 185.8 10.8 10.9 12 9 1.35
09.03- 10.02 195.5 207.4 186.1 11.9 9.4 10 8 0.99
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Fig. 6 Distribution of vertical normal stress of Dongwu

reservoir dam under the normal storage level

7 ( 5 m)
Fig.7 Distribution of vertical normal stress of Dongwu reservoir

dam under the loading condition (maximum wave height: 5 m)
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8 ( 5 m)
Fig. 8 Distribution of vertical normal stress of Dongwu reser voir

dam under the unloading condition (maximum wave height: 5 m)
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Table 2 The calculated results of wave LU RR

MPa

T A X ) g v 9, 95 q AG, o
Gmax B

B Sm 1,92 0.049 -1.11 -1.45 -1.26 0.15 0.19
WilEi4m 1.53 0.039 -1.15 -1.40 -1.26 0.11 0.14
B 3m 1,15 0.029 -1.19 -1.36 -1.26 0.07 0.10
WikiE 2m  0.77 0.020 -1.23 -1.32 -1.26 0.03 0.06
Wil Im 0.38 0.010 -1.25 -1.28 -1.26 0.01 0.02
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