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Abstract;In order to improve the frost-resistant durability of rubber concrete,the frost resistance
durability and flexural strength of rubber concrete under salt-frozen environment are studied in this
paper. Rubber concrete specimens, made by mixing rubber with three types of grain size and three
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contents to replace the fine aggregate in the Portland cement concrete, were used for freeze-thaw
cycle test under the erosion of 5% Na, SO, solution. The test results show that the relative dynamic
elasticity modulus, frost-resistance and flexural strength decrease with the increasing rubber
content. The relative dynamic elastic modulus of rubber concrete was reduced the least by the
rubber concrete with 10% ,0. 18 mm,and it was decreased to 96. 1% after 100 freeze-thaw cycles,
which was higher than 92. 8% of the reference concrete. The relative dynamic elastic modulus of
rubber concrete decreases with the addition of 30% ,0.38 mm, and it fell to 85% . In bending
aspect, after 100 freeze-thaw cycles, the flexural strength of the reference concrete is the highest,
3.77 MPa, a decrease of 5.51% . The strength of rubber concrete with 10% ,0.25 mm is the
highest,and the strength is 3.55 MPa, a drop of 10. 17% . The addition of rubber powder can
improve the frost resistance of this concrete, however, the flexural strength of concrete will be
reduced. The optimum substitution ratio of rubber concrete for the resistance to sulfate solution

freeze-thawing and the flexural strength after the freeze-thaw cycle circulations is 10% .

Key words : rubber concrete ; freeze-thaw cycles ; durability ; flexure strength
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Table 1 Physical properties of cement
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Table 2 Mix proportion of rubber concrete

K/ >/ Vel ithivd Vi\9jil=v4 )
T BB R %
(kg-m™*) (kg-m™?) (kg-m™) (kg-m™)
cc 440 835 980 175 0
RC -10 -0.38 440 797 980 175 10
RC -20 -0.38 440 760 980 175 20
RC -30-0.38 440 722 980 175 30
RC-10-0.25 440 797 980 175 10
RC -20-0.25 440 760 980 175 20
RC -30-0.25 440 722 980 175 30
RC-10-0.18 440 797 980 175 10
RC-10-0.18 440 760 980 175 20
RC -30-0.18 440 722 980 175 30
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Fig.1 Measurement of elastic modulus
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Table 3 Mass loss rate after the freeze-thaw cycles

FREHR KR/ %

R
0% 25 50 75 100 K
cc -0.12  0.07 0.01 -0.07
RC - 10 -0.38 -0.38 -0.48 -0.68 -0.76
RC -20 -0.38 -0.49 -0.71 -0.98 -0.88
RC -30 -0.38 -0.80 -1.17 -1.13 -1.05

RC-20-0.25 -0.40 -0.63 -0.82 -0.94

RC -30-0.25 -0.69 -0.93 -1.09 -1.18

RC-10-0.18 -0.53 -0.79 -1.00 -0.99

RC-20-0.18

0
0
0
0
RC-10-0.25 0 -0.28 -0.39 -0.59 -0.82
0
0
0
0 -0.55 -0.78 -0.89 -1.02
0

RC -30-0.18 -1.05 -1.55 -1.70 -1.77
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Fig.2 Surface damage after freeze — thaw cycles
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Fig.3  Relative dynamic elastic modulus after

freeze — thaw cycles

F L 3 AT Bl R RGP B S
3 VR - 5 AR S TR = A X S SR AR
AR TR RS TR EE - 2850 VR Al
WJE H 0 A2 2 7 A 6 F2 5 A 452493, 100
YRR G 10 B] , TR ¥ A XoF 2 i 1 A o
HRIEB IR R ET AR Bk
(PRSI, AR B PR BB /N, 7E 10% 8
EAEOL T, IR P AR TR e - 1 AR X
Bl AR 38 T TR A 92. 8% . H
1 10% B FRAR 0. 18 mm IR IRIREE 125
JJ3 100 YR ZR ARG I I AH X ol s A e R i
BT R 96. 1% ; HoAh 2 5 W R IR B 1
100 YRR Y AE X 2l SRS i 441K T e
REEL, H 30% 55 FRAR0. 38 mmR R
BT TR Z, TR 85%.

M LA BB el O B 88 10% MRS TR
T PR RE A A, HLBEE AR R R AR Y
/N TREE T I PTARE BE A T . A3 B R
KR, — R B A A —E &S
W, IS A A IR EE N, KRR ZE i T
FLBR [ K PR 45 Tl R i I ik s, B8 TR
EE T BPUARE 0 — D7 T, TREE 1 0 L B
T/ INEIAR B R R D, £ 5 T TR BE 1) 9% S

HE— B LIRS L PRS2 TR &
TEIEAR R 5 7K U A T AR K 45 457N B
RIS B 0BG TN, 75 VR B 25 B 1R £ 4=
PhILRIVEH N AR 2 5 7= A i 2 4k, (A5
Z BRIV OB A IR £ R ER
T RARTR B £ e R R M RE. 255 D) B
B 10% JRiA2J9 0. 18 mm H9AR i IR Bk
+ A PTARE RE AT
2.3 RELIHRTEEMNTL

DU R AR ORI B
F1. B Z AR BT 5% Na, SO, 75 4 Rl 17
WG AR TR B = R B e LA 7 I
PUA IR K U S TR e R e T
HCE TR ML 35 4 (a) BRI R
SR R A e ROH I 25 R K T
1 mm, 356 A A R T 7 326 426X 42 i 284
Bsf el e S A7 P LT 4 (b)), i 2
AN 4 FiR.

1=3h
L=3h+1508%100
(i g

(DL R B B
B4 Hriridlede i Lyl

Fig. 4 Flexural resistance test device and field test
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Table 4 Flexural strength after the freeze — thaw cycles

LA 3 B/ MPa
ErRe

0k 251 507k 100k

CcC 3.99 4.09 3.86 3.77
RC-10-0.38 3.59 4.01 3.55 3.27
RC-20-0.38 3.39 3.67 3.35 2.74
RC-30-0.38 3.24 3.50 3.17 2.15
RC-10-0.25 3.95 3.86 3.46 3.55
RC-20-0.25 3.67 3.56 3.16 3.09
RC-30-0.25 3.55 3.25 2.78 2.61
RC-20-0.18 3.49 3.70 3.51 3.17
RC-10-0.18 3.24 3.47 2.93 2.77
RC-30-0.18 2.49 3.07 2.34 2.10
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