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Tab.2 Concrete mix ratio
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Tab.3 The apparent damage changes of concrete materials of different freeze-thaw media

VRl 5 YRRl 0 K Y 50 W

VRl 100 K

YRRl 150 iR 200 K

K

5%Na,S0,

3% NaCl

TE 5% Na, SO, R T.00F %l 50 Wi ik

B3 1T 11 s B8 A4 L A 1 R/ R KN R B 4 4R Tk
FLIR L B R G PR R S R AT L TR R R
J2 IRE B A R T R A MR R AE A, il e 3R AR ok
FLIIR 22 ¥ 1 K, e 7 B A0 BRIV K R 2 fig
)/ BB,

fE 3% NaCl I T 40T, VR Bl 28 50 R »
TR A B 6 T T 4 o 0 O A R K R K L B
R Z AR R JEATE] 100 T, il
IS ) REL AR 32 ¥ Y R 5 YRR b 150 YRS L R B
Z (PR B R R ok, AT ik BIR sl i IR . R
DAAH [6] R Fh OC SOAN [] 42 A Joit T TR 35 4 il B 3 00
AR LLE IR BE e 3 RS TR T 00 T 1Y
{5 b T IR R 38 R 3 7K <<5 % Na, SO, <3 % NaCl,

32 REMKSH

WP 1 Ca) J 7R o AE R RO B 100 Y2 I, AN
[ 5 Bl T A B R R R TR, R 306
NaCl % # T80 T 19 Ji & 45 % B & . 526 Na, SO,
Ve PR R - TR AE R 50 NI ER NG BT R
SR AE T3 8 90 463 B B TR o 7 9 05 1 B
21 W B s 4 R @A R 100 K S, 3% NaCl, 5%
Na, SO, i 7K H A 8 BE £ 3 e 57 i 52 2 W] 8 4%
s b 390 NaCl ¥ i T80T 1Y 1R BE L il B 7 B
PRI BRI NN TR K EAE & RAE AT .48
KB EFREE L3RR DR B RS B
TRLBE - PN T SRS O, TR VR B B S ) T i
AT S B 8 5 ek 458 2 384 ok € A 15
T R TR Tl T X e S A0 R AR TR K



+ 136 - P/ S N =R - S S 2023 4F
40,
T e mK » 100f sy
6F  --e— 3%Nacl / 35t i MH
o L 5%Na,SO, /! N L <
S K £ ol B U
o4t / = oK %0 ) e
/ A 0 £H [ AN
ia’ 3r % 25t =X e A s e
I e 8 h { L = AN
& 2r % ~-+- 3%NaCl . E 70 o ’ff?\l . S
1 20r s 5%NasSO b e ol .
o . 60} 4 5%Na,SO,
or 15} " N
-1 . . L . . . . . . L L . . . . . .
0 50 100 150 200 0 50 100 150 200 250 300 0 50 100 150 200
REETRRAUR FRBETR R AR | RBERREUR
(a) AEREXSHFMBN REK Z (b) FERESHFRMBINKEKF (c) M TDEIEIE E S RMBIA R IR FR
1 RERXE RERE AR EESESERBEIRIBXE

Fig. 1

Relationship between the mass loss rate, compressive strength, relative dynamic elastic modulus

and the number of freeze-thaw cycles
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Tab.4 Equation fitting parameters
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Fig.2 Fitting curve of the theoretical values and practical

values of the concrete damage degree
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Fig. 3 Line diagram of concrete durability regression

under different freeze-thaw media
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Tab.5 Service life forecast values
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Influence of Salt Freezing Cycle on Mechanical Properties

of Concrete and Its Life Prediction
XU Cun-dong'**, WANG Hai-ruo', CHEN Jia-hao'*, LI Zhun'?, XU Hui', ZI Ya-hui'

(1. School of Water Conservancy, North China University of Water Resources and Electric Hydropower, Zhengzhou
450046, China; 2. Key Laboratory for Technology in Rural Water Management of Zhejiang Province, Hangzhou 310018,
China; 3. Henan Provincal Hydraulic Structure Safety Engineering Research Center, Zhengzhou 450045, China)

Abstract: In view of the problem of rapid durability deterioration and the service reliability reduction of concrete
structure caused by saline ions erosion and freeze-thaw coupling in cold and drought irrigation area in northwest China,
based on the rapid indoor freeze-thaw test, mechanical property change of clean water, 3% NaCl solution, 5% Na, SO, so-
lution was studied in the process of freeze-thaw. The freeze-thaw damage model was established to analyze the damage
degree of relative dynamic elastic modulus of concrete block for three kinds of freeze-thaw mediums. The Weibull life pre-
diction model was used to predict the life of test specimen. The results show that the mass loss, compressive strength and
dynamic elastic modulus of the concrete mass damage sizes are 3% NaCl> 5% Na, SO, > clean water; According to
Weibull life prediction model, the fitting parameters & and C were obtained, and the correlation coelficient R* is above
0.9; The prediction results of model life are consistent with the mechanical performance test results at different operating
conditions; The mass loss, compressive strength and dynamic elastic modulus life prediction of concrete under three
freeze-thaw mediums are clear water>> 5% Na, SO, >3% NaCl. It can be seen that in the environment of freezing-melting
and thawing erosion, SO’ erosion degree is greater than Cl~ erosion, and the clean water erosion degree is minimal. The
research results can provide a theoretical basis for the mechanical performance characteristics research and later mainte-
nance of concrete in cold and drought irrigation areas.

Key words: salt freeze; concrete; mechanical properties; Weibull model; life prediction
HCOACOA LA CLACACALA LA LA LA LA A LA LA LA LA LA LA LA LA LACLA LA LA LA AL LA LA LA LA LA L A LA LA LA LA LA LA LA LA LA LAL AL AL
(L4554 70

S &3k IR 8K 040 2 B b R 2 %0 8% 1 O 1k [, K g
(1] BEHEAT, ZRHE ARG (L, 45, 3T B/ K F 9 i FL 1) TR ,2022,40(4) :23-27.
MR VAT s F o8 [T, A B AR R K R K H L 2019 (3] Zefh. B KRB 4. VYT LK ERKA S
(5):184-187,190. KA EWFFE [T ], /K B RE I 2%, 2020, 38(6) -
(2] W .XN&H 8%, LT YIAREMN LR 30-33,79.

Reservoir Operation Based on Runoff Forecast Considering Output

Characteristics of Regional Small Hydropower
SONG Xing-rong' , ZHANG Hong-qiang'*, TIAN Hai-ping'**,
LONG Yuan-nan’, SONG Xin-yi’, TANG Ying’

(1. State Grid Hunan Electric Power Co. » Ltd. Research Institute. Changsha 410007, China;2. Hunan Province Key
Laboratory of Efficient &. Clean Generation Technology,Changsha 410007, China; 3. School of Hydraulic and
Environmental Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: As an important part of rural energy, small hydropower plays an important role in driving rural economic
development and promoting energy saving and emissions reduction. However, there is a lack of scientific guidance in the
process of optimal operation of small hydropower stations in most areas. This paper takes the Mengdong River basin as
an example to establish a cascade optimal operation model of small hydropower stations based on runoff simulation. The
Xinanjiang (XA]) model is combined with Manning’s formula to establish a semi-distributed hydrological model for simu-
lating the influence of reservoir operation on runoff. The successive approximation dynamic programming method is used
to achieve optimal operation by considering the actual operating characteristics of small hydropower stations. The results
demonstrate that the semi-distributed hydrological model has a good performance in the river basin. The changing pattern
of simulated and measured runoff processes is basically consistent, and the Nash-Sutcliffe efficiency coefficient and coeffi-
cient of determination between the measured and simulated series are 0. 86. The optimal operation model can reduce the
spillage water effectively, which improves the utilization efficiency of water energy. Meanwhile, the optimal operation can
match the actual intra-day features of small hydropower, indicating its feasibility in applications.

Key words: small hydropower; semi-distributed hydrological model; optimal operation; operating characteristics





