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Tab.1 Material parameters for the mesoscopic model of rubberized concrete

OB fE LA /MPa HEL /N BUHL 5 EE /MPa P 5 /M Pa
LR 40 000 0.2 - -
F 20 000 0.2 2.8 42
BB 3 ST 10 000 0.2 1.8 27
D 3 S T 6 000 0.2 1.0 15

BB 78 0.49 - -
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Tab.2 Calculated working condition
ZH T P42 )5 /mm 977 A /mm BT /%
1 16 16 5
TR )2 8 2 24 16 5
3 32 16 5
4 16 12 5
W AR 5 16 14 5
6 16 16 5
7 16 16 5
MR ARBL B 8 16 16 8
9 16 16 10
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Fig.4 Rust expansion reaction of steel bars with different cover thickness

5 J2 A [a] P 3 2 T8 2 409 7 4% o7 1 3 45 ik

01 2 3 4
Bk ALFE /um
(a) PRAPJZRIEE ) 16 mm

AN, T I 1 S SR 8 AT A B S 6 000f L A B
IO, i T B P BB I ) B 5 000 = BRI 32 mm
BRI AR R IE, LR BRI EE 2 ool
JEE L, 9 45 0 08 O 8 ok K =3 ool
32 WS EEXRNGEE N5 = L
AR T M EKE e 6 B =
. MR YRR 16 mm i dAEE L O%F
G 5 A ATE KRS EIA 3 um W72k o
g3 -1 000 L 1 L 1 1
XE R o) 45 6 S K 120 44 U omkmie
1= 0 5 U2 9 25 A 5 Tk 2 s R S

T3P B ELBE A 9 AR B RO, A R R
DR A S 7 4 st BRI AILBRE BT, B AT B O
BRI RHR BE LA 5 T 2L

TEARAP R R AN R AR A RS DL, BEE 377 AR 384 O, 430 1 F J681 o] 2 1) T 5 20 A4 4 R HIR B
R BRI A o3 (AT 2 (5 ] B AT TR R e T TR RIS T > 68 ] 45 ik B B R AT RS

Fig.5 Average rust expansion reaction of steel bars
with different cover thickness



55 L 3, e LR MR I R 8 - 0 0 A 44 50 5 K ) BT 35
10 000F ) 10 000- 10 000} = ! )
E 8.000- i E 8 000F E 8 000F * 3 -~
x T )
= 6000 :2 o = 6000 = 6000F =
2 4 000F e =il 2 4 000F & 4000 = &
8 2 oooF A 8 2 oo 8 2 ooof
Op 1 1 | | | | Or | ] Op | | 1 1 | |
01 2 3 4 5 0 1 2 3 4 5 01 2 3 4 5
5 A7 #/pm 5 A7 #/um 55 B A 75 /pum

(a) AT EAZ N 12 mm

6

(b) B EHAE N 14 mm

TEMHERNFERE N

(c) M BN 16 mm

Fig.6 Rust expansion reaction of steel bars with different diameters
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Study on Non—Uniform Rust Expansion Reaction Force of
Rubber Concrete Reinforcement at Mesoscopic Scale

Tian Qingrong'?,Jin Hao'?

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China;
2. Shanghai Key Laboratory of Rail Infrastructure Durability and System Safety, Shanghai 201804, China)

Abstract : Corrosion of steel bars will lead to cracking of rubberized concrete and reduce the durability of rub-
berized concrete. The variation of rust expansion reaction caused by corrosion of steel bars can roughly reflect
the cracking process of rubberized concrete. Therefore, in this paper, the reaction force caused by uniform corro-
sion and expansion of a single steel bar in rubberized concrete is studied through meso numerical simulation.
The results show that : With the increase of corrosion degree of reinforcement, the steel rust expansion reaction
first increases and then decreases, and the time of the inflection point of rust expansion reaction corresponds to
the time of concrete cracking; With the increase of corrosion degree of reinforcement, the mortar in the upper
half of the reinforcement is always damaged first; and the smaller the thickness of concrete protective layer, the
easier the rubber aggregate concrete cracks; The thickness of the protective layer remains unchanged, and the
larger the diameter of the reinforcement, the easier the rubberized concrete cracks; In the calculation model, the
size relation of the average rust expansion reaction of reinforcement corresponds to the rubber aggregate content
of 10%>5%>8%. The research results of this paper have guiding significance for the study of corrosion reaction
of rubberized concrete.

Key words: rubberized concrete; reinforcement corrosion; actual aggregate; microscopic numerical simulation;

rust expansion reaction



