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Experimental study on flexural behavior of rubber concrete at low temperature

XUE Gang ,LIN Dadi
(School of Civil Engineering, Inner Mongolia University of Science and Technology,

Inner Mongolia Baotou 014010, China)

Abstract: Four kinds of rubber content concrete were prepared in three kinds of water-to-binder ratios of 0. 35,
0.40 and 0. 45, and the study of the flexural performance test was carried out at low temperature-30 °C and normal
temperature at 20 °C. Result shows that the failure feature of the rubber concrete at low temperature is basically
the same as that under normal temperature. With the increase of rubber content, the test piece shows the ability to
maintain the overall shape. At the temperature of 20 °C, the flexural strength decreases with the increase of the
rubber content, and the downward trend is accelerated. At low temperature, as the rubber content increases, the
flexural strength increase coefficient appears to decrease first and then increase. When the rubber content is the
same, the flexural strength of the rubber concrete increased as the water-to-binder ratio increases, and the
coefficient of the flexural strength increases as well. With the increase of rubber content, the change trend of low
temperature bend-press ratio of rubber concrete is similar to that of the normal temperature. The bend-press ratio
at low temperature is higher than the normal temperature, which indicates that the rubber concrete still has good

toughness at low temperatures.

Key words: rubber concrete; low temperature; water-to-binder ratio; flexural strength; bend-press ratio
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Tab. 1 Physical properties of cement
FrepaE g —_ BE45 0 1) /min DU 5 B /MPa DL i B /MPa
2
0 HKkE/% /% El 3 25 3d 28 d 3d 28 d
LA 24 2 i 120 171 26.9 53.8 5.9 8.8
(2)5’/"- QEH FERLH 2.7, FMERE 2 620 kg/ 1.2 RWE ST
, MERUEEE 1512 kg/m®, B 3R KK G 2R 0,35, 0,40, 0. 45 i) il
()4 T FWEE 2 685 ke/m' WA, B IBEL AR IEHERBE £, WA HIh 3890, 40
£ 5~25 mm, FEEEFERR 9. 6 X0 MR A Fdzye, RASEBBEREZMEL 0, 102, 20%
(O HE: 5~10 HIRA %%Hk%ﬁ*i HE R % 30N BERBDIBANREE . LL 50 kg/m’
73 610 kg/m”. 60 kg/m’ Fifhis B8 N BRI G, BRI
(5)k: B, SELUEE O 2 b B Y9 £ (O SRR L
(6) By BEACI 11 9%, WKy Ky S95 2. THRLRE) (JGI55-201 1) MR MLE. & 4L BHIL & b
(WK BRBEAR, BAR=25%. Wk
R2 BREELESL
Tab. 2 Rubber concrete mix ratio
s KR W PR ik 3 i T K
Y /kg + m? /kg - m* /kg + m? /kg + m? /kg + m? /kg + m? /kg - m*
RC-0. 35 290 50 60 0 770 1153 140
CRC-0. 35-10 290 50 60 31.3 693 1153 140
CRC-0. 35-20 290 50 60 62.6 616 1153 140
CRC-0. 35-30 290 50 60 93.9 539 1153 140
RC-0. 40 290 50 60 0 801 1105 160
CRC-0. 40-10 290 50 60 32.5 720 1105 160
CRC-0. 40-20 290 50 60 65. 1 640 1105 160
CRC-0. 40-30 290 50 60 97.6 560 1105 160
RC-0. 45 290 50 60 0 832 1 056 180
CRC-0. 45-10 290 50 60 33.8 749 1 056 180
CRC-0. 45-20 290 50 60 67.6 666 1 056 180
CRC-0. 45-30 290 50 60 101. 5 582 1 056 180
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Tab. 3 Flexural strength and flexural loss of rubber concrete under normal temperature

- 20 CHilr —30 CHdr 20 CHuifr —30 CHidr P

54 B /MPa 54 B /MPa R/ % R/ % RS
CC-0. 35 10.18 12. 24 0 0 1.20
RC-0. 35-10 9.92 11.36 2.55 7.19 1.15
RC-0. 35-20 9.42 11. 46 7.47 6. 37 1.22
RC-0. 35-30 7.65 9.92 24. 85 18.95 1.30
CC-0. 40 9. 65 13.19 0 0 1.37
RC-0. 40-10 9.26 12. 22 1. 04 7.35 1.32
RC-0. 40-20 8. 69 12. 26 9.95 7.05 1. 41
RC-0. 40-30 7.41 10. 58 23.21 19.79 1.43
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YT 20 CHiar —30 Chidr 20 CHidr —30 Chidr i‘fii‘iﬁ‘%)&
0 )& /MPa 35 & /MPa ]I/ % Wk % REREK
CC-0. 45 9. 04 13. 86 0 0 1.53
RC-0. 45-10 8. 69 12. 52 3. 87 9.77 1.44
RC-0. 45-20 8.08 12.68 10. 62 8.51 1.57
RC-0. 45-30 7.17 10. 96 20. 69 20.92 1.53
33 TR, MRS R I, KR A 15 s
AR IR IEE - T8 15 18 6 5 R (R T 047 908 3 4 U ul KB 5040
AN, WRRIEB S 10V, 3 R H AR IR Al
b AE W R F YT 8RB K K 9.92 MPa, 9.26 .1
MPa, 8.69 MPa. FEARH —30 ‘CHl, Fifi %% K15 =
SR, A I T 68 - BT 9 1 0 2 L 5"
AN, AR BT 20 % LR, BT AR T R IR o
BERIBE. Hedm: JKARH K 0.35. KRB R 30% T
8

B, AR IR B R W T 9 B Y B R 24. 8500,
T AR T 4704 5 2 (1 R Wy 18, 95 %.

& 3 FREH I 20 CRAKE—30 CF, &4
PRAF B DUT 58 B AEAS ] AR 45 = JOK IR e sg )
PR, MR 3 A 3(a) W LLE N, MESK
BEH 100 3000, KW A 0. 35 AR IR
Bt HUITom BE A v R ORI B 2. 55 0 &
24.85% 3 JKIRH A 0. 40 B9 s 16 Bk - P o BE 4%
Ff iR L REIR 4. 04 %I E 23.21%. KK
Shy 0. 45 BRI TR E - B4 BT AT i R A R ok TR U - 0
FelEHy 3. 87 % M8 2 20.69%. HMILE L, FEELE
BRI, KR K A A TR BE 1 P on
RATE A, BIREBEREHEL T, KK
XoF A5 R T U 1 5 P ) s i) A

B 3(b)fx, —30 CHF, #IIREE P
JEERHAS B & 5 Y AR A R 5 R IR I O eE A X,
BB R 102, 200 0, AR I TR e = i P i
JEALAR K.

IRIE — 30 °C T A ] 7K A bb o A% B TR v = P

105 —e— JKJiEH 450,35
10.0 —— JKHZ L R0.40
’ —— JKHZ L R0.45
9.5
£
= 9.0
B
85
Ex.o
7.5
7.0+
6.5 : . . . : .
0 5 10 15 20 25 30

(a) F 20 C AR R EE L HTarom

(l) 5‘ lIO ll5 ZIO ZIS 3I0
WIS 1 %
(b) fIKIR-30 C PRI BE L HTaram
B3 #EB20 CREE—30 CTRERRLIHRITEE
Fig. 3 Rubber concrete flexural strength at
room temperatures 20 °C and—30 °C
SRR R FT/ f (AR DT R E f7 Rt
SREE [ Z ) B LA 4 R, BEE SRS
BN, puirm R S R RBBAE TG L
TR Fa3A. LIKIREG 0.35 A, 5EE TR BE 1 A1 %t
PUIrsR B 1. 20, Yo BEECH I 20%0, 1%
B RN 1000, 202, 3000 I, X W i) A% KE TR
EARRS BT AR 1,15, 122, 1,30, KK
TREE + P o B AR IR 00 W R el 1500 38 = 30%.
RIS AR ) I, KR B BN, AR TR BE L bt dr
SRPESE B RBEN. BN, BB RN 3000 I,
IKACEE R 0.35, 0.40, 0. 45 I AEPLIT IR LR & &
L8 e KMEH 40,35

—— K 40.40
—v— JKJE L 40.45

0 10 20 30
e

B4 —30CHRERERLIAINEBEERSRY
Fig. 4 Rubber concrete flexural strength improvement

coefficient at-30 C



55

Bfick A3 1.30, 1,43, 1.53. B & & AR,
MBI B - U AT 5 R v R A R TR Bk
i, HRImAKAK b4 512k 0.35, 0.40, 0.45 Ay
REE L AP EE TR R BURIK Y 1,20 1,37,
1.53, MiAZIE & &R 5 %0 AR IS TR B 4 () Drdr o &
PR REUR KA 1,15, 1,32, 1. 44,

IR T, A FEBI S &0 IR S L Prdr
JERCE IR TR SRR AE T, — ARG L P
IKEELE VK, AEEEAS TR BE 4 T e vk i Ak Y
UK A B 2 AR L, O HLKR 45 DK R B K 3L
YRR A N T R N 5L, AR ERREAR, WA T
PENMEESSER, PLEHIN HRE S BRE. =
e A T B B ARG, AG I UL A AR R BE L AT
[l A AR AT R B, WD T AR AR i1 AL )
W, TREE RS2SR R ST
3.3 #IELE

P He bb BR8P o B R0 BT o B i) HeAH
AR VEO TR BE AR B ) — A 48 bR, IREE L
R B, #IdEE. B IR ZRER T, Wk
AH R b ) A% B2 T W = 37 O P BT e ui B, B T AR
BB IR EE TR, &5 PR

HE ()W LLEW, iR, MESRKEE
HHEM, ARBCIREE LRI KL K, TREE LA
PE R, BB R 20000, B TR B+
FIHTE L 32 K K L AR Ak 2 2. Uik B =
130 %I, KR EL A 0. 40 0. 45 (4% B TR B 1
P, RS TR A 0.35 BTEAL, i &
BEMSICIRE L, KKK, #IEMAETE R
P i P T

HE S(b)WLLEH, KR —30 CF, FEK
IEB BRI, & HAR IR B I Lk
WERHTRBE 09 kA P e . AR5 B [E]
VI o N 1 T2 o - A N2 2 O 11
[ =

0241 e JKMEH H40.35

0.23 F —— JKHZ L 40,40
o —— JKIZEER0.45

0 5 10 15 20 15 30
RRIEAB 5 %
(a) 20 C T AR RS T

BE W, ZF. AR IREE L ARIR DU RS R IR E 5T 627
0.23
—e— JKJiZH 40.35
0.22F = JKHLL40.40
—»— JKJiEEE 40.45
0.21
0.20
30.19
5
20.18
0.17
0.16
0.15
0 14 1 1 1 1 1 1 J
: 0 5 10 15 20 25 30
KI5 /%

(b) iR -30 °C F B TR EE 3 E L

BS5 ®EiE2 CHMEE—30 CTRERRELIFEL
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