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Research on rust expansion and cracking conditions of

freeze-thaw damaged concrete protective layer

WANG Yian', LEI Yongjie*, LIU Xiguang®, SUN Yihao', FAN Li*
(1. Shaanxi Construction Engineering Group Co. Ltd. , Xi'an 710055, China;
2. College of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Accelerated corrosion tests were carried out on reinforced concrete prismatic specimens with different
freeze-thaw cycles, and the influences of concrete strength grade, freeze-thaw cycles and protective layer thickness
on critical corrosion rate of reinforcement were studied. The whole process of reinforcement corrosion was
monitored by DIC technology. The test results showed that the compressive strength of concrete decreased with the
increase of freeze-thaw cycles. The critical corrosion rate of reinforcement increased with the increase of the ratio of
protection thickness to reinforcement diameter (c¢/d), but decreased with the increase of the number of freeze-thaw
cycles.
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Tab. 1 Group table of reinforced concrete specimens
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11 20, >
T N P AETIERTI \4 .
[CSIR= T - . o °

. . ., . 14 (=1
HRBA0OE — ettt 3. b

5 VDL S |
201 | " 400 | |20 20530

11

Bl WeRELRERT
Fig. 1 Size of reinforced concrete specimen
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Fig. 2 Schematic diagram of reinforcement pretreatment
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Fig. 3 Temperature change of freeze-thaw test
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Fig. 4 Compression failure pattern of freeze-thaw damaged concrete
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Fig. 5 Compressive strength of concrete under different

freeze-thaw cycles
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Fig. 8 Surface morphology of concrete cover at the time of rust expansion cracking
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Tab. 2 Test results of steel corrosion rate

BPE RMER W5

e
RIS e o Nk Y s u
C30-50-20 20 50 1.43 1. 95
C30-100-20 20 100 1.43 1.75
C30-150-20 20 150 1. 43 1.52
C30-200-20 20 200 1.43 1.42
C30-50-25 25 50 1.79 2.56
C30-100-25 25 100 1.79 2. 41
C30-150-25 25 150 1.79 1.61
C30-200-25 25 200 1.79 1.49
C30-50-30 30 50 2. 14 2.59
C30-100-30 30 100 2. 14 2.53
C30-150-30 30 150 2. 14 2.17
C30-200-30 30 200 2. 14 1. 85
C40-50-20 20 50 1.43 1.67
C40-100-20 20 100 1.43 0.99
C40-150-20 20 150 1.43 0. 94
C40-200-20 20 200 1.43 0. 65
C40-50-25 25 50 1.79 2.53
C40-100-25 25 100 1.79 2.25
C40-150-25 25 150 1.79 2.08
C40-200-25 25 200 1.79 1.43
C40-50-30 30 50 2. 14 3. 66
C40-100-30 30 100 2. 14 2.90
C40-15030 30 150 2. 14 1.78
C40-200-30 30 200 2. 14 1.51
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Fig. 9 Variations of steel corrosion rate with

concrete strength grade
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Fig. 10  Variations of steel corrosion rate with the

number of freeze-thaw cycles
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