W24 B A B B OH oM 8B 2 R Vol. 24, No. 4
2021 4E 8 JOURNAL OF BUILDING MATERIALS Aug. .2021

XEHS:1007-9629(2021)04-0788-06

SR IME WG FEmMMm R RE TN - TR EE

AP, AL, RS, RO, A
(LN R EHRL 5 TR TLIR B0 2251275 2. N K% KRR 5 TR e
TLJ5 BN 2250095 3. WiVL KA 45k TRAWFFE . VL i 310058)

BE. RAMEBRRAE SRAERETAHE ARG RBELIEERAEOEAXBE R A-E T
WAL AL T R TR BEEFTRATT REAR. EREAV WA H 55 R
LA GBS AR KRBT T AT GOGIREL T T 2R a0 5455
Yistgk £ Zm g A -p K A &L R IR ARG R i?fEIM 1B R ERGFIEREAE R, L -
T 4w R b S a AR AR R D A R T B K AR A AR R AR K R R AR AL B AR A 45 AR
A e LKA 0L B A IR T KRG AR B4 XA DA R T R R S T R4 A 45 4k & 3 e 38
KBRS G IR B mm B D AL TR GRBGRELE -8 T AR B
18 55 52 M AA ) & 3 4F.

KW AEXE; MAHFR; MGREL; HAFHE; BA-EET4WE

hESHES.TUS28. 1 XERFRERL A doi:10. 3969/j. issn. 1007-9629. 2021. 04. 016

Stress-Strain Constitutive Model of Concrete Damaged by
Rebar Corrosion in Chloride Environment
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Abstract: Adopting accelerated corrosion method, the failure mode, stress-strain curves, peak stress, peak
strain, ultimate strain and elastic modulus of the prismatic concrete specimens damaged by rebar corrosion
were studied experimentally. Results show that the failure of corrosion-damaged concrete specimens is
mainly caused by the instability failure of micro-column. The corrosion-induced cracks which are roughly
parallel to the direction of force are the main fracture surface. The measured stress-strain curves of con-
crete damaged by corrosion are similar to that of uncorroded concrete, however, the slope of stress-strain
curve decreases gradually and the peak strain increases with the increase of corrosion ratio, the higher the
corrosion rate of specimen is, and the more obvious the brittleness is. The peak stress of concrete speci-
mens damaged by corrosion is lower than that of the uncorroded specimens, the peak strain and ultimate
strain increases with the increase of corrosion rate, the elastic modulus decreases with the increase of cor-
rosion rate. A stress-strain constitutive model of concrete damaged by rebar corrosion is established, the
calculated value of the model agrees well with the measured value.

Key words: chloride environment; rebar corrosion; damaged concrete; mechanical property; stress-strain curve

Wk H 3 :2020-05-06 5 &7 H ] : 2020-06-08

HEAEWH . EHE AR EESEIHH (51678513,51278444,51778566) 5 V1. 45 e B Ui e B g % TR % B IR H 5 W7 V144 28 0 38 5 T R
X35 H (2018016)

S —AEE A /NFE(1969—) L, PUNITE A 3 M K2 3082 25 0 . 18 1. E-mail : zhongxiaoping@zju. edu. cn



5 43

BN LSRRI TS A00 5 Do 45 40 3R BB e 1V g - AR A A A R 789

XF TR PRI T B A 9 R R L A A L SR AR
L v I 5 S 110 409 751 7 ot 2 J 1 0 4o 0 56 7 A A
Bt IR 32 B 5 L HCN g - AR AR R 6 B
TR P AR T S35 5 45 40 YR 05 RN ) — AR A S
BB AT 5 IR AR 19 A5 1 B - 65 4 TR A% 7 48 0T AR T A
RE 10 LAt IR A% 25 4 AR LR Ak A BR OG0 A iif b A
A RATY K A

SR I RTAT DG SR PR IE T B A3 45 b 452 05 R
W TR AR A 5 R B WF ST IR AR D Se T a5
BEORTE T AN E PR 250 T GRE R TR A4
SR B DR R AR R IR BE 0 42 R R AL
PO GRS HTATIR B (B SRR R
ARG L RE A5 5 . W 5T AR WYL SRR T A 400 0 3R
Wk b YU B AT — R g A L (HUS I R R ST iR
JE B o R SR A R AR X S AT 5 R TR
AT AT SR T TR B - A B 05 AL e g 2 R RE AR A
MR T BV LR SR L S PR R PRI P B R BE
e 5 R A0 A G A AR TR R R A SR AL BR T
SRR i 1SR A £ DA A o ol S R AR it 5 | A 11 4 A
Bk R TR EE L, B S BORBEL AT
L RVE GBI RIE BE A 40 2 SR e K
H 5 S A 90 531 45 ok 2 B 453 05 3 ) A G 4 R L AL
JE SR B e 5 103 0 23 A 8 LS B R B ) < M i
IR AL ML S T I A S S S G i ki
56 o SR ER PR T AT 5 T 45 43 TR OB 1) 2 R B
PEAT IS AIF S o Al N7 S R 5 T AT 4 ok 45340 1
N T3 AR ARG L LAY Ay e A3 0 T T o5 A A5
YU IR A B ZE A AR LA BRIT 3 A7 42 (v 1 7 A1 kL
PERES AL

1 RX5E

L1 FE# RSt
KPR 42. 5 9% 8 fif e Fh K U 5 KL R R ]
RiAe g 5~20 mm % 22 9% BiE 19 0 A7 5 40 B R KR
T AR ERL R 2. 495K ¥ 1 A koK. TR BE 1 T
AL L
®1 RETEA

P2 35 A 5 40 R R LA A 45 ol R R RAE L 8 3 A 7
PSSR o R 0% CRG M, X4 . 3%0.6% .
9% BEAHIME 6 A F, Hod 3 A4 T TR
) Atk L 470 s 5 B R INE  — oy AR 4 il 26 CA 41D L 5 4b 3
AT ERE bR E (B 4. R4z
I PEAN A A o 42 12, T 3 0 a4 7 3 i o 5ok
Fig R, R B SR 24 h R HRRE L 7E (20 2)°C
FARXHE B 95 % DL E bR EFR &= b 3297 & 28 d,
2 J5 AT N T ki 5

300
150
A
L] L]

] L]

150

K1 A BRI
Fig. 1 Schematic diagram of steel bar

arrangement(size; mm)

1.2 g ik oe

B A R T A B0k 500 i SR Al i T
HEAT R I SRR T IR PR ik . TR A
WRJER A 14 d, TIRAE R LR 12 1,801 7 d ¥
7 d, TR E AR 15 C L MR 70 %
oA N i AR PR RS R A AR R A A i
TAEEKXGREAFENLMN L RS
AL YR A IE W 5 2 T AS Nl R I R L T AS A A R AR
1k B R % B R H i=0. 2 mA/em® , 85 VA9 i 3%
T AR BE O A 18 555 1ok 4K A7 3% 1 B 2 RN L TR A B A
AN T R A L R/ T=0. 11 AL R R it
1) 5 57 B 55 Tl o, R Faraday Ji b 3115515
1) P00 (%) 30 LS ) L TR G PRI ¢, B TR A B
UB N ZE L3 2.0 43 il 3k B 4% 1 9 38 i ) )5
T S ok ik 6 5 o

%2 AFFRAGERLRGMEEMSEITEER

Table 2 Calculation results of accelerated corrosion parameters of
corrosion damage specimens

Table 1 Mix proportion of concrete kg/m’
Water Cement Sand Stone
195 433 569 1156

K 150 mm X 150 mm X 300 mm A% % 1 435,
1. AR 7577 TR U AR 1 A A R e TR R Y 4
fENEHEAKN 16 mm, KJE N 240 mm K
HRBA00 A9 77 » a0 11 1 B 7. 40 A7 5 ook 1R B+ 3k

o/ %% I/A t/d t,/d N
0 0 0 0 0
3 0. 11 17.1 34.2 2.4
6 0.11 34.2 68. 4 4.9
9 0. 11 51.4 102. 8 7.3
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Table 3 Statistical table of the measured average corrosion ratio of steel bars

o/ %
o/ %
Group A Group B
0 0 0
3 2.88 1. 30
6 5.05 4. 40
9 7.60 9. 80
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Fig. 2 Surface conditions of damaged specimens
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Table 4 Peak stress,peak strain and ultimate strain of
specimens damaged by rebar corrosion

0/ % oo /MPa .. X10°/(um+m ") e,.X10°/(pgm+m™")

0 57.47 2. 808 3.563
2.88 53.99 3.569 4. 718
5. 05 54. 48 4. 180 5.342
7.60 51. 83 5.102 5.863
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