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Fig. 1 Schematic diagram of section of front

retaining wall structure
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Tab. 1 Elevation scheme of different retaining wall

TH BUK TG R /m PRSI = A /m TH BUK TG R /m P2 355 T o A2/
1 459. 5 Pt 5 459.5 465
2 459.5 450 6 459.5 470
3 459.5 455 7 459.5 475
4 459.5 460 8 459.5 480
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Tab. 2 Average degree of increase of released temperature across retaining wall options(Inlet elevation=459.5 m) #ifii. C

At Hiti# 450 m Fiti 455 m Hiti# 460 m Fiti# 465 m Hiti# 470 m Hit# 475 m ik 480 m
3 —0.01 —0.01 —0.01 0. 01 0.16 0. 22 0. 23
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Fig. 5 Vertical water temperature distribution diagram in front of the dam in each working condition
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Tab. 3 Table of the relationship between the increase

of released temperature and temperature difference

(retaining wall 465-480 m)
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4 465 1. 15 0
4 470 2.17 0.41
0. 97 0.03
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0. 97 0.02
5 475 3.62 0.45
5 480 4.35 0.61
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Tab. 4 The rate of increase of released temperature(retaining wall 465-480 m)
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6 0 0. 02 0.08 0. 02 0. 03 0. 06 0.17 0. 06
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The effect of the front retaining wall on the released water temperature of Dongqing reservoir
LI Fei, LIU Wei, JIANG Dingguo
(College of Hydraulic and Environmental Engineering ,China Three Gorges University ,Yichang 443002 ,China)

Abstract: Water, environment, and ecology problems brought by the construction of hydropower plants are getting more and
more attention, Water temperature is one of the most important influencing factors for water environment assessment. Water
temperature plays an important role in the physical, chemical and biological processes in aquatic systems,and is a fundamental
element of water environment research, with a very wide range of influence. Large reservoirs after storage,easy to form water
temperature stratification, the temperature difference between the surface and bottom layer can be as high as 20 ‘C. Most of the
completed reservoirs have low intake locations and are not easy to change, resulting in low-temperature water released, which in
turn causes serious environmental impacts on the reservoir area and downstream. The most direct harm of low-temperature wa-
ter released is to reduce crop yields, delay the spawning period of fish. Water temperature stratification causes stratification of
water quality parameters, resulting in water quality deterioration, which harms water ecology. Reservoir low-temperature water
released has become a hot issue in the current research. In this regard, it is necessary to adopt a series of engineering measures to
improve the negative impact caused by the low-temperature water released.

Taking Dongging reservoir as an example, a three-dimensional water temperature-hydrodynamic mathematical model was
constructed to simulate the temperature of water released from the reservoir and the water temperature distribution in front of
the dam under different retaining wall elevation,and to analyze the variation law between the front retaining wall elevation and
the temperature of water released and water temperature in {ront of the dam.

The results show that the improvement effect of the released temperature is closely related to the retaining wall elevation.
When the retaining wall was lower than the intake, the change of the retaining wall elevation has almost no effect on the released
temperature. When the retaining wall was higher than the intake by a certain height, the higher the retaining wall elevation is,
and higher the released temperature. When the retaining wall elevation is 480 m, the maximum increase of the released tempera-
ture in April is 1. 11 ‘C. The increase of the released temperature is linearly related to the difference of the vertical water tem-
perature in front of the dam corresponding to the location of the retaining wall and the water intake. The vertical water tempera-
ture distribution in front of the dam is also affected by the retaining wall, when the elevation of the retaining wall is higher than
the water intake elevation by a certain height, as the elevation of the retaining wall increases, the thickness of the thermocline in-
creases and the position rises. The relationship between the improvement effect of the released temperature and the height of the
retaining wall is more complicated,and the location of the faster growth of the released temperature increase occurs at the retai-
ning wall elevation of 471 m and 475 m.

The front retaining wall can be used to improve the negative impact on the environment caused by the low temperature of
water released. When the retaining wall elevation is lower than the intake elevation, the change of retaining wall elevation has al-
most no effect on the temperature of the water released from the reservoir. When the retaining wall elevation is higher than the
water intake elevation by a certain height, the retaining wall elevation determines the temperature of water released, with the in-
crease of the retaining wall elevation, the temperature of the water released from March to June increases, the higher the retai-
ning wall elevation, the more obvious the improvement effect. When the retaining wall elevation is lower than the water intake

elevation, the water temperature distribution in front of the dam is not affected by the retaining wall. When the top elevation of
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the former retaining wall is higher than the water intake elevation by a certain height, with the increase of the retaining wall ele-
vation,more surface high temperature water is released,and the temperature leap layer position rises,and the thickness increa-
ses. The increase of the retaining wall elevation weakens the vertical heat exchange of the bottom water body in front of the
dam. When the retaining wall elevation is higher than the water intake elevation by a certain height, the degree of improvement
of the water temperature released by the retaining wall is related to the difference in the vertical water temperature between the
retaining wall and the water intake elevation, the larger the difference, the greater the degree of improvement of the lower re-
leased water temperature,and there is a linear correlation. Analyzing the encrypted calculation scheme, there are two extreme
points for the growth rate of the lower released water temperature increase,and the growth rate of the increase is greatest at the
height of the retaining wall 475 m and 471 m. Considering the engineering feasibility, the top elevation of the retaining wall is set
to 471 m as the optimal choice.

Key words: reservoir; thermal stratification; temperature of water released; retaining wall; mathematical model
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to the flexural capacity of the normal section, the maximum bending moment of the section in the area where the stress exceeds
the limit was obtained. The maximum bending moment on the section was deduced according to the calculation formula of nor-
mal stress of flexural members. Finally, the area where the tensile stress exceeded the tensile strength of concrete could be re-
checked by comparing the calculated normal stress results with the finite element stress calculation results. In addition, based on
the finite element calculation results of each node of the bottom plate of the lock chamber, the anti-sliding stability of the lock
chamber structure could be calculated.

The first five vibration modes of sluice chamber structure were mainly reflected in the vibration of beam and frame bridge
structure, The results show that the fundamental frequency of natural vibration was 6. 33 Hz under the condition of no water
and normal water storage, and the natural frequency did not decrease obviously after considering the effect of hydrodynamic
pressure. Under the earthquake action of normal water storage condition, large tensile stress appeared at the joint of side hole
beam and frame bridge and the joint of frame bridge and pier,and its maximum tensile stress exceeded the standard value of dy-
namic tensile strength of concrete, but considering the local reinforcement, the tensile stress met the safety demand. Simultane-
ously, large compressive stress appeared at the corner of the frame bridge and other geometric mutation,and the maximum com-
pressive stress did not exceed the standard value of concrete dynamic compressive strength, which met the safety requirements.
Under the most unfavorable seismic condition, the safety factor of the anti-sliding stability of the whole sluice chamber was
1. 68, which met the safety requirements.

According to the Guidelines for Sluice Safety Evaluation (SL 214—2015) , the seismic safety of the sluice met the standard
requirements,and its seismic grade was Grade A.

Key words: chamber structure; numerical simulation; mode decomposition response spectrum method; seismic response; seismic

safety review
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