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Study on the Chloride Erosion Performance of Concrete Spillway Panel in Reservoir Spillway
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Abstract: Explore the performance changes of concrete spillway panels in chloride salt erosion environments for reservoir
spillways, in order to reveal the effects of different concentrations of chloride salt solutions and erosion times on the durability of
concrete. Prepare the concrete spillway panel specimens of the reservoir spillway mixed with steel fibers and place them in a
chloride salt wet dry cycle test chamber for simulated environmental testing. Set four different concentrations of sodium chloride
solution. The experimental results showed that Chloride erosion has a significant impact on the durability of concrete spillway
panels in reservoirs. By optimizing concrete mix proportions, improving resistance to chloride erosion, or taking protective
measures, the damage of chloride erosion to concrete performance can be effectively mitigated. The findings may serve as a
reference for relevant engineering projects.

Key words: reservoir spillway; concrete spillway panel; chloride salt; erosion properties; mechanical properties

0 3 (R, R T AR 3R S SR BE L YRR W 5
1o PG, YR A SR 1 i P B R K R T

AR L T A VR A T TR s B BRI ABTEREED
LI, e R R, A T AR, [E A b T SR 1R el T 5
THBMY L, WA PEOREE Ly AL RO TR, WU TR . PR
BRI T IRERR - R E A R xR
SRR PERE R ME I, RIUE AR E R SR ER
=R, 1 B (1986—). 4., &F, TEm, muy  GCLAPIEMRRIMAE S, IR EE L4 M Y By S fit
. AFITE, THB S FEASEN 0 T AL S A
RSB, 20241227 SRR U - 0 4 PR RE, 45 TR S Y

il




33 XA K% v P TR A TR Ih AR Y SRR R B PR RE AT ST

Bo & bt Al LA & HA BT SR 1R 1 v g
TRSE T L% AR T B A AL Wi 1 AR
FHEEE + AP YT R IR R IR RE, 4R R AL
BRI A5 AT AR R B b AT T i R 2 TR A K
HAE 2 3% 42 W IR BE - i ST AR R M P s B SUR
SO X AR R A S 49 - BFRP & 45 A TR E + 10
ZAEVEREHEAT TIRAWETE, KB ERIR I 2 IR
BRI Z BRI, B8 - BERP S5 i )6 H16E
AR R T A DB KR T T
FERH K IR BE L VU R IR RE, 45 R BN IE 5T
BB A RE 25 1 v TR BE 1 1 BT S 1R T R
TN AR o e i T P A 24 YR - A PSR (R ol
PEREIAT THIETE, R BLLT4En 48 A BE % 52 R B
PR B PERE s A" xR M AR IR g A
SRR AR T T LR B T B iR A PR EAT T 0 A
P E R T e 1k BE TR 058 - 7 SR 450 b AR R R 0 30 1 )
TR AN T R s R B T 4 2
IR K TARGE L PUA R R M ERE A 2, K BR3¢
IR AREA B i R BE - M BTSSR R I BE 15 &
VS S R 1) R B SRR 1% T T B L T 1
AW RN, AR R 2 T BOR BE N A R
G, SIETHNETRSE OB, AT S M A -
TR AR T g A P VR B 1 1 ) 1 RE G B ik 3 R
WL AT TR, DR BE A A A 73 i T £ 4t
TR BIASCEE T A BIESE T RS T
BRI A TR e R s o) 805 TR AR AT AT 2R IR
BEL I LR MERE, FTICRWI, WU IR BE £ A
FHEREE T /E AR R MR T kR R4y
BB T SR IREE T B X R E - b R 1
BRBERZ R, A BB HREK K48 A REAT 280K T S R 0
TREE APl BT RE, B R AE DT A R TR
B A N AR L T EE AR SRE

B 7 P it 748 A v AR X — R RE TR A
KPR, A5G b TARRE 2 T HE s, &
GEESE T @A R IR BE L RE R R, AN 1%
GUEFTEI 2S H o i B bR TAR IR, B3t T
TS A F B SR R s, DA I3 e i
i AR TR B A A AN () SR 1R AR R T B e
FW.

1 RsE

I Bk JE R P - 0 42.5 fERRERKYE, Hik
JIEEEREIRAR LR 1, LA PE R IR 2.
F1 KiENFMEERESH

Table 1 Mechanical performance indicators of cement

PSR/ MPa Pidr E/ MPa BELE I 1]/ min
3d 28 d 3d 28 d HIEE ik
28.5 49.2 5.6 8.1 45 600
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Table 2 Chemical composition content of cement / %
SO;  Ca0  Si0, ALO; Fe, Oy NiFY pelkiin MEF &t
2.8 65.2 20.5 5.1 3.0 0.5 2.9 0. 01
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Table 3 Physical performance indicators of fly ash

HEE (45um BEARE EKE FKELL WE/ ERmERY
iiig) /% /% /% /% (em®)  (em®/g)
12.0 3.5 0.8 95.0 2.2 3000
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Table 4 Main chemical composition content of fly ash / %
Si0, Al,0; Fe,03 CaO  MgO SO; TiO, K,0 Na,O P,0s
52.0 25.5 80 50 1.5 1.0 0.8 1.2 1.0 0.5

RIS BT IE FH A i SF 9 S95, 28 d A5
TEPEARECH 63. 1, HAMATERIL TG BN 10% 1)
FEJRFRIAZR A 0.2 m )7 Sy FH T ) 4 7K 8 i Tk 1
TR T AR ) T B R S R B [ AR
40% IR RIAE R AR o 26 i >R FH %) 7K e Vi Tk 1
TRGE - WA T AR LA L WL 5

F£5 KEMEERELGEDRRALL

Table 5 Mix proportion of concrete spillway panel

for reservoir spillway /%
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1 20 25 20 4 2 0.2 1.5

2 B

2.1 R H&TFBAAFRAZIRRIE

XoF il 2% AR A T i T R R A IR T AR K
AT TGP A . 15 NaCl ¥ 800 B 43 51
5% , 10% . 15% DI Rt R4 A ARG NaCl % 10 i
KA,

Xof DU VR Bk T A HEAT W AE AR, 10 SR T R AR
o BoE TR RIGAR RIEIRE R (20 £2)C,



39 &

BRI EN 1 hy B8 TR (60 £5)°C, T4
)R 12 he 430K TR 8 3 R A 2 A DU RS [
WEHY NaCl i 25 e b, DRIEIS M RE A o 1l
F o WK AEE X RG], AN T &R TR g
WAL, (AT 0 R it T s fAR . K%
ARSI T RIE R A, H el
¥ o IRIRAE R A 2 BRI e 1 S B T B R T
PE¥R . TERRRAGIRSS )G, BUR R, HBA KR
BRFMPRRIEW, RIS HATRRE, 1055 G
JE MR, TR TR R R

2.2 A ARG B LR MK

B E TR AL, LL0.5 MPa/s 1
FE BRI EREIR, 0 S5 R AT I TR T R R
R AR
2.3 X4k SEM 3+,

FET 1RG5 T, %R oF 217 R TR R
(5% ., 10% . 15% NaCl ¥ K% B4H) {21h = 60,
180, 360 d WYIRKIR G, Kk (22 A0 TR BE 1 08 sk
ARIEFIAH SEM (5 7 B ) RIBUREE - %
JZ I THOZE #4) FNTE SR AR A RS o

3 RBERSHW

3.1 REErRERARERSN
AFEA TR E NaCl 3 W IR 06 28 B 19 i A
LR LS R WK 6,
%6 RUERBTURMNRER

Table 6 Test results of mass change rate of specimens / %

HUREW SR A B4 CH D4
/d 5% NaCl  10% NaCl  15% NaCl (J&/KX}IRZH)
0 0. 00 0. 00 0. 00 0. 00
30 -0.20 -0.30 -0.40 -0.10
60 -0.35 -0.55 -0.70 -0.15
90 -0.25 -0.45 -0.55 -0.10
120 0.10 -0.10 -0.20 0. 00
150 0. 30 0.10 -0.05 0.05
180 0.45 0. 30 0.10 0.10
210 0.55 0. 40 0.25 0.15
240 0. 60 0.45 0.35 0.20
270 0.65 0. 50 0. 40 0.25
300 0.70 0.55 0.45 0. 30
330 0.72 0.58 0.48 0.32
360 0.75 0. 60 0. 50 0.35
390 0.78 0.62 0.52 0.38
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Fig.1 Result of compressive strength change
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Fig.2 Microscopic morphology scanning results
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