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Abstract; The influence of rubber particles on recycled aggregate concrete durability was studied in this paper.
Compressive strength, permeability, and frost resistance were carried out to investigate the effect of rubber
particles with different size of 60 mesh, 1-3 mm and 3-6 mm and replacement content replacing fine aggregate
of 10 ke/m’, 20 kg/m’ and 30 kg/m’ on recycled aggregate concrete. The results show that the compressive
strength of recycled aggregate concrete is reduced with the addition of rubber particle, and the compressive
strength is decreased with the addition of particles replacement content and particles size. The permeability and
frost resistance of recycled aggregate concrete is improved by the addition of rubber particle and is raised with
the increase of particles replacement content and decrease of particles size, and the recycled aggregate concrete
expressed the best durability performance with rubber particles of 60 mesh and replacement content of 30 kg/m’.

Keywords : rubber particles; recycled aggregate concrete ; compressive strength ; electricity ; relative dynamic modulus

ARSI AR oS W TR EREEINAEL 28 12 m® TREE T, WAL E AR IR
FHEARIS SR AR TR RmE . 4 SEEERA N 13~14 42 m’, 5 2BRIREE 7N
FEER Y 45% A2, T R4 DR it T A A

WeFs B EA: 2014-05-06. SRR A 4 ngt 1 »

BEWE, | h FERH S T AT (2013BACOSB00) ; iz{fﬁ ‘OOO/H‘ @‘ AL t,%@a@ia‘ﬂzﬁ
E% ORI A (U26112) T PR SE TR A ARIREE L R AL IR 5 SOk 2-4 ] X FAETR
FERAIFFTIH (1.22014048) . B PR TR T IS iigy . B ek 53 m i G

(EE R s VEIRAL(1982—) , 5, ML, VRO, i E i ,jﬂ njl’ﬂ %ﬂﬁi‘w
THRR(1973—) . B HlE, W14 S, AL, BA LB AR G R AR oK R 5 N TE

EEEE . EIRM, wangzhenshuang0609@ 126.com. @%%ﬁg ﬁigﬁ%ﬁ“,ﬁiﬁﬂ 5_7] Xﬂ‘ﬁé’z‘{ﬁ‘s@%i



© 110 - MoK E L

NANPN

»y,

L
F

e

4T 4

SREE SR EE LG BT TITT B ST A A
TRBE L AR 5 PR B R A T8 AR O
KIIC 5 e B0 25 3R G PRl P AL TR
LI EEREDI R AR AT TR S PRI 2,
PEVRISE S AR A 24 i ST B — A R
SCHRL9-10 T4 B& Fe AR B URLAZ in B TR BE -7, A
AUHGE TIREE AR A R M E A5 2 Bl i
LA T PR FEASE A RIS, 4 i T 15 - f4 i
AN ARIT [R5 570 B A P18 P AR SCRHB A
ARIBURL Y- P A2 TR BE - P S B T8 B TR PR 1Y
SO AE TP TR PR R,

1 ® %

1.1 E#r#

KAE/NEF K] A=/ P+ 042. 5 538 fik
BREL KR, BRE 3. 15 g/em’, LR MR 346 m/kg,
YyFRVERE W 1 AR RO N R T AR e ) A 7=
60 HAZIB K, WA 0.89 g/cm’ ; Kife 1~3 mm
MR, FE A 1. 02 g/em’ ; Bid% 3 ~6 mmig

JEE A, FE AT 1,25 g/ em® WP R RIRTTHD , 41
FEREE 2. 41, B 2. 68 o/cm’ FHARMLAE B 2 R
SEAESEI b R AR C40 By IR AR IR EE L A
RFE 6 N H G, i i o 4 e f5 15 3, AR
SR B ICRIAR TR RIAE 25 mm , FEAVE R L2 2.4h
AR TR ZRIR R = R BE AE WK, 7K
KA.
Fz1 KRR SFERE

BELE I [H]/min YRR L/ MPa BT/ MPa
wIEE ABE 3d 28 d 3d 28 d
112 340 32.4  50.2 6.12  8.13
R2 BEMHEERPERER
FEWESR bR/ R B/ KR/ WK 2/
% % (g- (:m’3) %
15 1.49 2.56 2.89
1.2 f&EL

IO C30 55 B AE 2 PFAR TR BE - AR TEBORL
S B UARAERE, B R0 10,2030 kg/m’,
KGR R K P IR 5. 3% A8 B UE 14-4=
IREEL AR LI 3.

*3 RBERIRSH

MR BURL kg
HE KK Kske  KUE/kg  AAERL kg FAMER ke R/ % WKL %
60 H 1~3mm 3~6 mm
Rl 0.50 180 360 668 1152 2.4 5.3
R2  0.50 180 360 658 10 1152 4.5 5.3
R3  0.50 180 360 648 20 1152 5.5 5.3
R4 0.50 180 360 638 30 1152 6.1 5.3
R5  0.50 180 360 648 20 1152 5.3 5.3
R6  0.50 180 360 648 20 1152 4.7 5.3
1.3 REH*E B, Bt ey 2 )N I HE i TRBE 1 e T4 RS

AR U 1) P A TR - RS 24 h PR,
AREE IR HEAT IR 4 TR T s B A
D74 GB/T 50081—2002( %38 1R 5t 1 1 2 Mg
PRI AR ) B 1Y 7 ik AT R - A T
BEMR I EE ASTM C12020" 1 3 ik R AT
Wit R T B 100 mm 5550 mm 7 [BAE 14 IR
BT TR SR GBJ 82—85 (%3 TR %E 1+ K 1tk
REFNI AMERELNIR 716 ) A PRATE ZEA T, X
3% 41 100 mmx100 mmx400 mm [BAEAR. oK1k
¥ K H AUTO-PORE 9500 F7RAY , Wi #%E £ stk
TR B )30 4 A R AR S R AR R A 5 ~
10 mm PIRPHAORL JEOA T FUH I RS Hh 1k 7k
b R , B RE S BURLCA 10525 °C B Hh otk
F1T0E 24 b JRFBCH A A8 b E R s, A
FH R SRASCR R i B FLES R HEA T DU AN 43 A)T.

2 RKRERE M

2.1 mIEEE
MCFRA TR EE 4 57 7 R $T R i R 3 6 oI 2R

Tia) P} ] 4% | Bifi 5 i 280 P30 K, AR SR 4 20 34 1) o
AR IR a0 W e AN o5 - A g e G
FEU TR EE LA TF AR AN BT FAE A IE 3
AHIE 0 DU F A 00 45 SR U0 BT 1. Bl 25 A SURE
BRI, HAREE L 7 d T 28 d BT ERE
HH S RAAIC. L A, PR TR R - 1% 0 5 3 it 5 AU
UREI A 1 35 AT B AIS, 548 20 ke/m® 11 60 H
¥ I R AH Eb ,BA 20 kg/m3 Fifd 1~3 mm BB
WKL A48 A 20 kg/m® Rife 3~6 mm B HURL, F
AETREEL 7 d F128 d MIPTETR S35 R R 7. 5%
H15.9%,14. 6% F1 14. 5% .14 I Wk 5 A 3 4
TR IR AR BURT AR 5, A5 0 BkE i
FME I AR . AR RLAS B 5 Ik T
R SFm U A B AR TR EE P,
FEFEOHATRBE L 8 BRI, 1 HL R 5 A5 Bk
B FRAR RGN, PRI R ) AR e
— MU, T A SRR P B AR AR
TREE L SRMTHISS T /KA SR [ R4, T
SO TR - B T — DA



%6 H TEIRA, 55 . AU IURLXT AR TR B i A 5 g - 111 -
op B3 S 20. 19711 15. 4%.
i L 284
] 316 28
230 e 268 il
= 7l B4 1o '
B 50 20.1 7
2 v o 24
2o S
= ol [E 22 e
i 20
0
Rl  R2 R3 R4 RS R6 18+
E1 BEREIHRERE 6

2.2 mMEETFEE

TREE OB IR AE B E AR bR, AR R
(A TREE 1 1 S B BB M ZE S LA 2. P4
TREEL RI (@R N 2 658 C, B A 60 Ak, 15
10 kg/m’ Bf, 2 312 C; % 20 kg/m’ B,
1 960 C, #5530 kg/m’ i}, 1 762 C; 48 A20 kg/m’ i
2 1~3 mmAR Bk, 2 126 C; 8 A20 kg/m® ki 4
3~6 mmAFIIBIRL, 2 248 CARIGEE LR B AR
ORI S M0 TP AR TR - T T E T AR
ARG TR R IR AR AR SO, PR
TREE T TR B A MRS R O A5 (38 0
s, SR TREE R AL, PR TR B+ R2 \R3
FIR4 1 6 h HLE 535 T KT 13% ,26.3%
33. 7%. BLAh , fE A IR BE BT i AR I 45 &
AR, B AR TR EE P T8 B b
TG RURL R A% B 14 I i R AT, AR R R 45
20 kg/m’ i}, 5IEAMETREE + R1 AH L, B4 TR EE 1
R3 . R5FIRG6AY6h AL HE 4 5 F % T 26.3% .,

Rll RI2 RI3 RI4 RIS RI6
B2 BERELtehmER

FI R, %o Pk TR e 1 A FLZS R A7 40
B, M 2 2 UL 3% 4. 15 A TR 88+ R1 LB N
18. 28% , 3% 1] B J2 A T P-4 ML ) 3 18 B 25 00
FE PR TR 4 R 2o i I K 3 1. TT DL
P A TR = LB R I 25 AR RS 3 45 S 110 e i o
%, 9 R T 20. 6% .29. 27% Fil 45. 89% .38 A
JE SR L VAT A TR L P 8 LB, ik TR
% PR ALK AT 1 AL, 7 P TR A
T AT IR e AL, BT T P A TR VS
FLAELSEAE T, i P A TR R S0 ik T
TREEE BB TE AR 0k A= YR e - DU
PRI TT LIWEE] | Zead 200 YRR FF 5 FE AR TR
#E+ R1RSHER M i 25, 48 ARSI 0K 1Y) P TR
e+ REBIROR B G T R PR+ BE R
R I5 A8 I, P A TR AR Ah R D R
TR /D TRE A S A

x4 BERRIERRBER

Gy BHEREA/ (mL - g") BALERER (m? - ¢7) FAERMAEB) /am  PILER(IR) /mm P ER/mm LB/ %
Rl 0.095 6 4.309 8909.3 16.3 89.6 18.28
R2 0.070 8 3.796 6 367.0 17.8 143.8 14.52
R3 0.062 1 1.175 957.2 31.4 43.7 12.93
R4 0.044 3 4.274 210.3 10.8 41.1 9.89

&l 3 4 2 FAR TRE A T o 4 2k SRR X Bl 5
PSS L RO P U ERCHG In  ARARE OL. FT LR
AR TR BE 1 R 0t 125 YRV Rl G 36 5 4
RKAIRF 5. 3% , i 45 A ORI B2 TR BE 1
R2 .R3.R4 .R5 Fll R6 £t 200 UK s @l 24 o 12 43
KRB N5, 4% 3.9% 3. 0% 4. 2% 4. 4% ik
Y0, 1B ARRI Uk ] ARkt P AR TR EE 1 1T
RVE  FAE TRBE 1 B TR 1R B B AR B Ok 48 1 1Y
P AR v, B A R A% A 3 I T AR AR 7
SR IR EE T PR T M i E BRI
R AEAE A B R, & G — 25 R 30R
#E AR RN AR IR R IR E T, nT LA
GEP IS IR R R AR TR AR AR R T

FHEIREE T O ARG Y R, 2 m A R EE £
PR,

RBE LR 25 e — 1 20 2 AL i 4y B
AR, Sl A T AR ik i A i R Y ST
J . A R B A PR AR — 5 1Y SR R I A
PLBE ACURRIMIRIIBE ST T 8AE T, 3 26 JUh Bk I
FIWCEREEZ W A 8 A TR R A O A5 i e TR
BEAWIT= R TRBE B B SR R, AT S 2L
FHEREE L S bR N 4 AR 25
LA, 28 125 IRERRE 3R S, FRAR TR BE L R
FRIARDOT B SRR R [ 3 85. 19, AR SR kL
8P AR TR - A AR X s M AR R 2 R T 93% . 4
it 200 WHARRLAEFR R , 5 ARRIBBURL I -FFA: TR ¢



c112 - MoJR o T O ok % % iR

4T 4

+ R2.R3.R4.R5 Hl R6 A AH Xt 2k i 45 2 43 531
9 85.8% 91.7% 94. 1% .90. 8% i1 90. 4%. 7] L)
il BABRKER 60 H, B R 30 kg/m’ B,
REELHSSEN 6. 1%, 7E IR B+ N &5
AR INA AR, 7T LA i R RG22
Hr VK Bk e 0 RN B ALK B35 38 4R T, AT 42
A TR P

0 -

_1 o
N
X
B -3F
o
B 4|

_5 -

_6 1 1 1 1 1 1 1 1 1 1 1 1

0 40 80 120 160 200
ViR AR PR B
B3 BERELIERMBEIRREREER
—o0— R1
_ ——R2

100 s
= 96
® |
i
= 92r
4
5;; 88|

84 L 1 1 1 1 1 1 1 1 1 1 1 1

0 40 80 120 160 200
RILIEINE 1
B4 BERRIDARBEREXEEESTL
3 # %

D) R ICRIRIB A B A IR 1 TP B MR T
YRR, BRAR T B TR B0 R i A KK B AR (1)
MR AR TRBE 1 AR5 B B 2 AR R 15 1
(RIS ITATIR )N , B AR R AR A3 A Tl ).

2) MG kL 45 A B P AR TR 1 R R TR
B S S KR AR B 4, AR TR Bk
B A B A AR I U 4B i A B T K Bl
R U A28 8 R T U/

3) FAETREE 1 48 AR e ORL T 43 1A
TR P T8 B Ve RE P R P, 1A TR
1 6 h LI Bl A AR UK 42 B B BG 0T 98)
Wi 5 A5 R FOURE 114) 335 o T 4 . A RS AU 1) 5 1
LA A VR BE L pT VR M 52 el LR 0 2 AR
WORL kAR R 60 H UKL 5 80 30 kg/m’
B, P A TR PR R BE AR

5%

[ 1] AHEEAL, (B R ARAE . PR IR B - L 5 & T
PEAIHTL ] AESLTE, 2013,369(7) :86-88.

[2] EDUARDUS A B, KOENDERS, MARCO PEPE, et al.
Compressive strength and hydration processes of concrete
with recycled aggregates [ J]. Cement and Concrete
Research, 2014,56.203-212.

[3] WANG Zhenshuang, WANG Lijiu, CUI Zhenlong, et al.
Recycled coarse aggregate on concrete compressive
strength[ J]. Transactions of Tianjin University, 2011, 17
(3) :229-234.

[4] XIAO Jianzhuang, LI Wengui, FAN Yuhui, et al. An
overview of study on recycled aggregate concrete in
China (1996—2011) [ J]. Construction and Building
Materials, 2012, 31.364-383.

[5] Tk, M A, FRAETREE Rhum i rERgmmioe[)]. &
A R2EHR, 2008, 11(5) :605-610.

[6] N, R EA, N BE. AR IR BE LT B P L fiar
PEPERERTFE[ )] R4, 2009, 9(1) :87-91.

[7] KHALDOUN R. Mechanical properties of concrete with

ageregate [ J |. Building and
Environment, 2007, 42(1) :407-415.

[8] ZHEN H D, CHI S P. Properties of recycled aggregate

recycled coarse

concrete made with recycled aggregates with different
amounts of old adhered mortars [ J ]. Materials and
Design, 2014, 58.19-29.

[9] SUKONTASUKKUL P, TIAMOLOM K. Expansion under
water and drying shrinkage of rubberized concrete mixed
with crumb rubber with different size [ J].Construction
and Building Materials, 2012, 29. 520-526.

[10]HO A C, TURATSINZE A, HAMEED R, et al. Effects
of rubber aggregates from grinded used tires on the
concrete resistance to cracking [ J].Journal of Cleaner
Production, 2012, 23(1) :209-215.

[ 11] American Society of Testing Materials1202—05. Standard
Test Method for Electrical Indication of Concrete’s Ability
to Resist Chloride [ S]. USA: American Society for Testing
Materials, 2005.

[12] X0 AR, FmiA , 55 AR TR BE L il &2 Tk
AR R I TE )] AR R4, 2007, 10
(4): 407-411.

[13] BATAYNEH M, MARIEA I. ASI I. Use of selected
waste materials in concrete mixes [ J ]. Waste
Management, 2007, 27(12) :1870-1876.

[14 ] RAFAT S, TARUN R N. Properties of concrete
containing scrap-tire rubber: an overview [ J]. Waste
Management, 2004, 24(3) :563-569.

[15] SEGRE N, JOEKES I. Use of tire rubber particles as

addition to cement paste [ J]. Cement and Concrete

Research, 2000, 30(9); 1421-1425. (4R%E R WE)



