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Residual compressive strength of recycled aggregate concrete
with the different mixture ratio after high temperature

WU Yaopeng', LI Xiaolei', JIANG Houwen*, ZHANG Chong"
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China;
2. Shanxi Ecic Basalt DevelopmentCo. ,LTD, Datong 037000, China)

Abstract: The concrete cube specimens (100 mm X 100 mm X 100 mm) with 15 kinds of mixture ratios were cast.
And the compressive strengths of ordinary and recycled aggregate concrete with different water-binder ratios
(0.34, 0.4, and 0.5) and fly-ash dosage (0%, 30%, and 50%) were tested after exposure to high temperature
(200~800 C). The results show that after exposure to 400 °C, the compressive strength of recycled aggregate
concrete at low water-binder ratio (0. 34) is lower than at high water-binder ratio (0.4), which is different from
the ordinary concrete. In addition, the compressive strength loss rate of the specimens with lower water-binder
ratio is larger than the higher one. The micro-aggregate effect of fly-ash can remedy the poor surface combination
between cement and recycled aggregates, especially at low water-binder ratio. And the secondary hydration of fly-
ash can compensate for the strength loss of recycled aggregate concrete because of high temperature.

Key words: high temperature; recycled aggregate concrete; water-binder ratio; fly-ash
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Tab. 1 Physical compositions of P. O 42. 5 ordinary portland cement

RUERE I WIEERT ] ZREERT ) HLE R/ MPa Lo E/ MPa

I~ . *Tﬁax ‘T ﬂ'T i3 i3
HkE/ % /min /min 3d 28 d 3d 28 d
P. 0 42.5 2.8 27.5 170 220 L% 24.3 45. 8 6.3 9.6

Ky IR R VG 2 A B T AR TR R R AR e
KA 3. 6500, HEEM T W 2.
®2 BMERNEELZRS

Tab. 2 Main chemical compositions of fly-ash

== ) Na, O,
i Ca0  MgO ALO; SiO, Fe, O, SO,

3% K,O

SH/% 4.88 0.83 31.56 49.02 6.97 1.2 1.78

. WA, RWHEE 2 650 kg/m’, HEM
WIE 1480 kg/m’, MEREL 2.7, EFPRE 1 5%.

RIRMIERL: LR AT . WL 2 680 kg/m’
HERUE B 1 670 kg/m’, WR/KZE 0.41% ., FRE
0.25% ., JERFTEFR 4.04% ., Ki 84y h 5~ 15 mm
Al 15~20 mm PR, FiEth 3¢ 2.

PR RE: V22T gER R O 2w AL P2 I F AR B
Bl FMERE 2 458 kg/m’, HERUEEE 1 390 kg/m’,
WK FR 4. 71%. FPRE 0.41%, EEAEIR 17%.
KRR S A 5~15 mm Fl 15~20 mm FFP, Fi&E
bk 3 s 2.

K PEZETHRK.

1.2 KKRARREAL

RIE LB 15 FOASFIEL A HL Y 100 mm X< 100 mm
X100 mm 375 PRI, 3k 3 BroR . M EEL A L
PR AR A AN R TR B e R AH B A 8, A 3 AN i
TREE L FE R R N THEHE, ™A% LB GB/T
50080-2002¢ ¥ 1 1 %t + T A1 P 6E 58 O vk ) i3k
1. 24 h G AFIRAEL, JFIK B 2R354 56 d.

£33 EBEImSL
Tab.3 Mix proportions of concrete kg/m?
i KEELE HBURER 0 KRB E 0 K K e PR w FARERE BAER MK

C3ROF0 0. 34 0 0 150 443 0 613 1 244 0 0
C3R100F0 0. 34 100 0 150 443 0 613 0 1 244 30
C3R100F30 0. 34 100 30 150 310.1 132.9 613 0 1 244 30
C3R100F50 0. 34 100 50 150 221.5 221.5 613 0 1 244 30

C4ROFO 0. 4 0 0 165 412.5 0 620 1203 0 0
C4ROF30 0.4 0 30 165 288 124 620 1203 0

C4ROF50 0.4 0 50 165 206 206 620 1203 0

C4R50F0 0.4 50 0 165 412.5 0 620 601. 5 601.5 16.5
C4R100F0 0.4 100 0 165 412.5 0 620 0 1203 33
C4R100F30 0.4 100 30 165 288 124 620 0 1203 33
C4R100F50 0.4 100 50 165 206 206 620 0 1203 33

C5ROF0 0.5 0 0 185 370 0 646 1200 0 0
C5R100F0 0.5 100 0 185 370 0 646 0 1 200 37
C5R100F30 0.5 100 30 185 259 111 646 0 1 200 37
C5R100F50 0.5 100 50 185 185 185 646 0 1 200 37

T HASHBRE., BEKBEXYAREET NS . CEMETERRKKL, RIEMNETEREETHIARER, FiEHNH
FELIBEKBE, THERBETEEREE . Hl. CAR100F30T400 FRAKK L M 0.4, FABRBAZE R 100%, B
PRI E T 30% . £ 400 CEiaAE M AR EE 1% . DL FIE.
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S ESET R

B1 AFEXATERMEY

Fig. 1 Car-type resistance furnace of high temperature

experiment
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Fig. 2 Electric hydraulic pressure testing machine
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Tab. 4 Compressive strength of concrete after high temperature MPa

k= 20 200 400 600 800
C3ROFOTxx 58.48 — 42.54 — —
C3R100F0Txx 44.76 — 32. 17 — —
C3R100F30Txx 34.68 — 33.39 — —
C3R100F50Txx 25.91 — 28. 16 — —

C4ROFOTxx 54. 46 49. 97 38.71 23.15 7.82
C4ROF30Txx 42. 82 — 28. 48 — —
C4ROF50Txx 35.55 — 25.06 — —

C4R50F0Txx 42.79 43. 63 34. 89 18.91 6. 82

C4R100F0Txx 47.02 47.19 33.56 16. 56 8.09
C4R100F30Txx 31. 87 — 28.73 — —
C4R100F50Txx 22.70 — 25.63 — —
C5ROFOTxx 41.93 — 32.08 — —
C5R100F0Txx 37.46 — 30. 90 — —
C5R100F30Txx 23.51 — 22.92 — —
C5R100F50Txx 20. 95 — 21.58 — —

I WS Txx RRARREE, Cxx #RAFKEL . Rxx ZRAFFHABRLE, Fxx FRAH

RS E . LUTE.
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Fig. 3 Variation of compressive strength with

exposure temperature
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Fig. 4 Variation of compressive strength with

water-binder ratio
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Tab. 5 Loss ratio of compressive strength of concrete after

high temperature

K EL 0. 34 0.4 0.5
e TR e+ 27.25% 28.92% 23.49%
AR+ 28.13% 22.25% 17.51%

2.4 BEXREFMm

TR T AS [ K 45 B 00 % R g AR
TREE . PR 5 B 5 K8 By BE K 35 & 00 19 nin s
AN, i S FroR . xFFREIREE L, BBRB RN
0% 30% . 50 % B} BPLHE SR EE 43 51 A 54. 46 MPa,
42.82 MPa, 35.55 MPa; X FHARE . Hit
FE 5 B ¥ 55 3% 3 TR Bk AR, 43 Wik 47.02 MPa,
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Fig. 5 Variation of compressive strength with

the content of fly-ash
2 400 C @i fE M G . 5 VR BE A A TR B
T HB TSRS, W 6 PR . RBEHBIKE
TREE O T M 2, W m TR BE A AR TR L
() 3 BE 1 2 2R 43 il kg 38. 04 %5 Ml 22.25% 5 1B RN
30 Y0 F 50 26 B i TR AR pE . A R 8O R 3
TARBEERG R . T HAEREL, X—HE
MM R . Ry KB R h 3000 B SR E R R A
9.85%, MyMHKBE A SOUM BEGmELEM
b i B )
%6 BEEERIMAERERAE
Tab. 6 Loss ratio of compressive strength of concrete

after high temperature

B K S B 0% 30% 50%
TR e+ 38.04% 33.49% 29.50%
HAEREE L 22.25% 9.85% —12.9%
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Fig. 6 Variation of compressive strength

with water-binder ratio and fly-ash
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Tab. 7 Loss ratio of compressive strength of concrete

after high temperature

K EL 0. 34 0.4 0.5
CxxR100F0 28.13% 22.25% 17.51%
CxxR100F30 3.72% 9.85% 2.51%
CxxR100F50  —8.68% —12.91% —3.00%

3 i
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