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Abstract :In order to propose application of durability design technology in the design of recycled con-
crete structures to extend the applied field of durability design, the durability design of recycled con-
crete structure exposed to corrosion environment was analyzed based on the durability design of concrete
structure, and the important achievements obtained on the study and application of recycled concrete
structure in China. A basic design method for durable recycled concrete structure is presented in this
paper. The environmental factor and the quality control requirement to guarantee the durability of recy-
cled concrete structure are taken into consideration in the method. The results show that when the recy-
cled coarse aggregate replacement ratio is 30% ~50% and the recycled coarse aggregate replacement
ratio is more than 50% , the protection cover of reinforcing bar should increase respectively 3 mm and

5 mm ,and the curing time of recycled concrete should increase respectively 24 hour and 48 hour.
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quality control
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Tab. 1 Correlation between controlling factors of durability design at the structure level and environmental factors
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Tab. 2 Correlation between controlling factors of durability design at the material level and environmental factors

N o WO E
H **ngg;m* A A [ 2 AR BRI
b Wl E BT ww ARR
KR ITER ITER WE e ITER
B AR - ES - ES ES
AL L At - S - - -
AERSO,7 T Fr i - - X X -
LR . . - - ES
KIS tix tix WX e tix
KU A it - - - NS -
K SO, fit _ , - nES -
L O it - tix - - .
SRR S - - - - S

3 RIEIMEEMHSIERAERNHE

FHETREE LS5 Y P Ak 5 hE PR35 02 E AT
T TR G A R TR AL A BRI . O 17 S5
SR 0 AR YR B A A R AT R AR BT, D
MG A5 AE Iy T AL PR 35 4 2 S5oBs A K W R AT 1500
(SRR A I D E (L v i < (RN EREDEAR v
20V 4 o I B A v O O e e T = S (R N U AR o
FROERI 73R TR AS AL, JE AR 32 R K | B AR
FBIES R TR 73 g o T 2540 . B 5, TR PR AR TR
BE LS5 AR BT R0 B B, BB X DX O
WEEHEAT AR BRI VAR BRI T KA AR A
JHL M T K-S b A F A A A pH (A
IKICHAMERIH RIS G . K5, FHR
PEBLTH AR AN [ B 57 Ab AR 5 1) 941 5 70 A 45
IS WSTR[ TR T A IR BE L 454 b AL
RSEAE IS M PS5 AT A 5

4 WA MRS REET

i T H AT AR IR BE R A5 i AR B
A A B b 1 55 RS AT A, Bt — B
EL A Y 36 1R 36 - A M Tt AR B0 D7 Ik, 125 T8
PRI AR P P 4 TR 45 R 5 R B AN S Wi
TG B AR TR BE AR A B i BE R B

AR
4.1 SRR A iR
4.1. 1 28|

PR R BE 25 M R A TR 35 - = LB 1403
AR SR I AR P A T SR AR 2 RS
SRR R - 1 S R Xk L 1 T A

il I Az i, JE I XAk T I 4 B BLAT o 4= ikt
P R AR IR SR F T B T 45 0 T
AP 7o BAT 2R . 25 B P AR BE
5 0 R G L R AT 3000 AP AR BOR B 22 5
PR AT P TR A 2 1 Ak R S 4k
S AP T L AR H AR 5C ) 1 T 58 R AT
B EAMBLE BT R B R BT TR A 52
PRI ST R 1] LA S I, R UK 4 35 36 7R 5 1
SRR AR BT R, IR 45 A 0 il TR e
LERIRTR AN F0 VR 48 58 HE D82 0. 05 mm, DL
DR AR TR IBE - 2 MRS X P (o FH 7 i A 22 DR 54 114
S ()BT T - T AT o
4. 1.2 (RIPRIR R E

BT PR 2 R o A TR - 45 4 ) ik A T
AT i RIS TR kA iR A 75 i A 3
AR 52, DAL ILE P A TR O A 4 A i A M T 4
X B Al i A A i A B R TR AL R
AR AP RE T AR SCAN ol PR 3 J2 ) JE i A4 5t
TOT ik EEAL G ARG T Ik AR BT Tk A
Bop il i TP AR IR BE 7 g 5T v
B B FEA_EAL T B B, L A R R
REE M, B N BeA + o ] SR AR TR B
BRI AP 4 i R S 5 A2 o T 2K P i ) O
WeA BB R, Bt AR Atk it Bk 3
BRI LTINE”

WRIE“ALGEITIR” O T PR UE AR TR e - fR 3P
JRIEBE RS BE , PR TR BBE 1A 1 0 A A5 R 42
JEJEE (e, ) 1 AR =75 11 A8 BC(EL B 72 - 2 ARk
PRI AT T TR - M A A /MR PR
JEJE (20 i) 375 SEFFA TR BE 5 305 30 i B 1 g
225k T B A (89 AN M B2 Wi, o 4 TIN1) 22 5



18 wode TR ok F 2

i (A % B %

20164

BIMEL ) 5 P AR TR BE L 78 Tt T vl R R #Y #R4F
F2E(Ax) o B, FRATREBE T A 1540 7 O A 2 SR i
B BE AT 4% AT
X, =X 0 T X+ Ax

BT HAT R AH W IE BOR, b2 4 e 28
Ax 10 mm , 22 5 BIIME «, AT AR P2 TR B+
AR RO R R 6], 32 T 41 B O
A7 IUE Y AR BRI IR B+, B4
BRI <30% i, WTH x, =0 mim 24 FLA KL
R R IR EE 1, H 30% < FAE R E R
A <50% f, 1T a0, =3 mm ; 24 HA L BORR IR
NEFEREE L, HAR AL AR > 50% ), AT
H X, = 5 mm,

4.2 #RUEmEm At

PA IR EE T BRI A 25 12 H BT b Y R
SRR A 55 AR TR R b B RO AT
JERLIEESE L D, 2EEAT AR TR - T A
PEBETF I, AR -FF A= TR B 45 4 BT Ak TR 55 Y
PSSR (R A B OO | R R A5 PR 45 B X
PEBET 7w 2R, XA 1R R - A o B R BB 1 B
JeBE A Heiseit$ AR R A B EOR (B, 2 I3k
2 BRI TR AP BT A £ R P 3R S SR T A
PG B ER358 PR 3R 00 S SR i 43 /K T 1) i o
SRS S PE BT SIS B AR B A )
T A TR EE RN SC PR REFE AR (3 Sk DU TR
P PURVESE) il R M AVEBOT 2R . i TR
HORIAC IR B A 22 1), 5 5i1) i I A 2 A TR
T RYTE 5 PO TN A FE 3 i 4 AR B8 - M RE R
R (AN 32 OB REIRK P 40 fRBs | ok K 25 4
A FHE A AR A T (AL S B T3 AF)
[N EREC AT NIOE ST R

4.3 WA EREEH

4.3.1 Jfi T R Sr 9

T AR TR BE L 5 0 Ik BB B9 W AP A7
i, AR BT b X A R B b M H 5 Y it
T RSP T LB AR ZOR . i T FR A M AR
TERRZ2 1 7R LR B (B RO B R 0 2R T A%
FAIRRDIR) | PRI 7 P AR TR B 4 Y AR 7 v, ] DL
SRR AR F PAL B R AR AL B 0 AR AL
BE U A TR PR R I AR RE . TR
TE LA AL PR AR TR BE - GRVE rP A — IR R I e
SARE 7k ARG I ], DU A TR e - 1 5

(ER IR

TEFAEIREE L e i E Rkt L 8551
A TR - 5 BT A A B A 358 I P A TR - 1 K
PERC A BT iR B A S ik iy B A 45 ( 4n
I KU S R AN AR ) 45 BAR A 3R 40 O
o RN B AR IV 2 A P AR TR BE L SR B
(], Aysl/IN O 46 A 300 . 3T B A A ST
FERCR , FLAR JE < B[] T AR B P A VR 8 £ b AR
LA R TR] , 4% T 51 HLARE Bk 7 B
AR R IR S IR SRR B+, B A ML R
B <30% B, AT AN AR R SR 4P B[] 5 2 P AR
FLE R IE R I 7R e £, H 30% < A= HLE R
IR <50% B, S S ] AT 24 b XS P A
B N R g IR EE 4, FL AR R AR R >
50% b, IR B[R] AT HC 48 h,
4.3.2 HEYEp

H 8 e e PR A TR BE S5 A A it
RS, BETH 3 AR 3l 5 A T e &5 4 i Ab
(IO R 1) 288 10 5 4 FH 45 2 45 A i A M e T
il FH 5y, X P A TR - S5 44 (R e 455 48 S B
A7) B TE 5 e R 56 s 5 A A () B B ) A 7 3
A AR BT, AT A R T4 B AR 4 T A TR
Bt T A5 SEBR IR 25 A0 DL, SR HUR Bsf () bR i
B OR A TR BE T 25 122 APk S ] bk

5 &g

AWFTERR R T A A5 A AN ) B AL I Ak B R ER
B3 RORH SR KA T 4% o) 5K TR PR AR R B - 454
M AMEBETT B FEA D7 ko FRAE IR B L 45 1 SR 4% 58
JEE ARBET 4 T {ELIVE LU [ 2% 1T 5 YR 36 - 5 A 2
SETULAVHEL WL 0. 05 mm ; B -3 /2 )5 A
AR IGE 1 S 37 IR ] ) JBCEL A A W 25K Y i
b, 2 RS A ML R IBROA R X 5 M TR A T Y
Wiy, EATIE AN, FAACh 2 30% < FRAEMLE
FHERACAR <50% KA RHICAR > 50% I 4
R RIS N TE 50 S 3 mm 1S mm, 77
ATRBE L FRAP IR 2570 BIFE R 24 h F148 h,

SE Ak -

[ 1]1S013823:2008. General principles on the design of struc-
tures for durability[ S]. Geneve ; International Organization
for Standardization,2008.

(2] Ha e, i k. AR VR B L B AL T 5 5 g i A P 1
LT 5Bk 5 T R3] ,2008,25(3) :66 - 72.

(¥ 24 51)



24 wode TR ok F 2

(H % #B % W 20164

clay treated with fibre and cement[ J]. Geosynthetics Interna-
tional ,2012,19(3) ; 252 —262.

[10] FATAHI B,TM LE,KHABBAZ H. Shrinkage properties of
soft clay treated with cement and geofibers[ J]. Geotechnical
& Geological Engineering,2013,31(5) . 1421 —1435.

[11] TEMEL YETIMOGLU, ONER SALBAS. A study on shear
strength of sands reinforced with randomly distributed dis-
crete fibers [ J ]. Geotextiles and Geomembranes, 2003, 21
(2):103 - 110.

[ 12]SIVAKUMAR BABU G L,VASUDEVAN A K. Sumanta Hal-
dar Numerical simulation of fiber — reinforced sand behavior
[J]. Geotextiles and Geomembranes, 2008, 26 (2): 181
- 188.

[13] SUNG SIK PARK. Unconfined compressive strength and
ductility of fiber —reinforced cemented sand[J]. Composite
Materials and Adhesive Bonding Technology,2011,25(2)
1134 - 1138.

[14] KUMAR D, NIGAM S, NANGIA A, et al. Improvement in
CBR Values of Soil Reinforced with Jute Fibre[ J]. Internal
Journal of Engineering and Technical Research,2015,3(5) .
290 -293.

(152705, K %6, ARAk 8, 45, 2R 2 hniativk 1+ i i ge it e
[J]. KFI%#41,1995,6: 31 -36.

(L4225 18 1)
(31 FERA:. AR BE LA A TR MRS [T ] LT T
PRI 274 FARRLAR,2013,32(12) 11673 - 1676.
[4]FUNG W K. Durability of Concrete Using Recycled Aggre-
gates| C]//SCCT. SCCT Annual Concrete Seminar. Hone
Kone ; SCCT,2005,101 - 129.
[5]OTSUKI N, MIYAZATO S, YODSUDJAI W. Influence of
recycled aggregate on interfacial transition zone, strength,
chloride peneration and carbonation[ J]. Journal of Materi-
als in Civil Engineering,2003,15(5) :443 -451.
[6 ]38R, F T iz #f. F/4 B RRR BE LR AR S 1
SRS ) ] SRR ,2012,15(3) <386 —390.
(7100, 5 0, 28, 55 1K BREE T FE A TR Bk 1 /Y
JERBIEFELT]. WAL AR 24l . A SRR, 2011,
28(1):5-9.
[8]DB11/T803 —2011. FA: IR EE+ S5 M BT ER [ S].
[9]GB/T50476 —2008. JE#E + &5 H4 it At RIE[ S].
[10]&AH R, 3B, T 75, 45 S SRR T IR BE T 254 it
AMERRE 5B [ M. st Bl di i, 2011

[ 11 ]PAPADAKIS V G,VAYENAS C G,FARDIS M N. Fun-
damental modeling and experimental investigation of con-
crete carbonation [ J]. ACI Materials Journal, 1991, 88
(4):363 -373.

[ 12 ] TUUTTI K. Corrosion of steel in concrete[ R ]. Stockholm

[16 ]MALEKZADEH M, BILSEL H. Effect of polypropylene fiber
on mechanical behavior of expansive soils. Electronic Journal
of Geotechnical Engineering,2012,17/A .55 -63.

(17 JK/NIL, Ji st o s L S Ak 55 - 1) 20 J e i g
FE[J]. AR TR, 1998,20(3) « 45 - 49.

[ 18 JGHIASSIAN H,GHAZI F. Liquefaction analysis of fine sand
reinforced with carpet waste fibers under triaxial tests[ C] //
2nd International Conference on New Developments in Soil
Mechanics and Geotechnical Engineering,2009.

[19]MAHER M H,WOODS R D. Dynamic response of sand rein-
forced with randomly distributed fibers. ? International Jour-
nal of Rock Mechanics & Mining Sciences & Geomechanics
Abstracts,1990,116(7) . 1116 - 1131.

[20]NR KRISHNASWAMY ,NT LSAAC. Liquefaction potential of
reinforced sand [ J ]. Geotextiles & Geomembranes, 1994,
13(94): 23 - 41.

(21 10k B, MIHRAS , A A%, 4. K PR R s v - T8y
BTSRRI T [T ]. A AL Tl R A2 41 AR
2£hi,2008,31(11) : 1860 — 1862.

[22]PRABAKAR J,SRIDHAR R S. Effect of random inclusion
of sisal fibre on strength behaviour of soil[ J]. Construction
and Building Materials,2002,16(2) : 123 —131.

(lefEg % %)

Swedish Cement and Concrete Research Institute ,1982.

[13]VALENZA J J,SCHERER G W. Mechanism for salt scal-
ing[ J]. Journal of the American Ceramic Society,2006,
89(4) 1161 -1179.

[14]ULM F J,COUSSY O,LI K F,et al. Thermo — chemo — me-
chanics of ASR expansion in concrete structures| J ]. Journal
of Engineering Mechanics,2000,126(3) :233 —242.

(1S AR XL, R RO, 5. Mg PR PR AR T L4 IR B+
SILEM L], PR RE A R AR, 2012, 43
(7).2821 - 2826.

[16]KWON S J,NA U J,PARK S S, et al. Service life predic-
tion of concrete wharves with early — aged crack ; Probabi-
listic approach for chloride diffusion[ J]. Structural Safe-
ty,2009,31(1) .75 - 83.

(17 HEIETE, BE VDD TR AL 25 R XS 1154 TR B L A 1
WA MERE S Wi AT BT [ T]. Ak R ER 18 4z , 2011, 30
(5):1173 - 1176.

(1810 8, (R, 22, 45 KIS 200 F T PR TR+
R IO [T]. AR TRk, 2014,47
(1).82-87.

(19] B, & . A IR B it Atk Re B oE (U], IR B
+,2008(5) :83 - 89.

(FeALgmiE  EFHE)





