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Abstract: The feasibility of using recycled concrete as the construction material for northern Manchu houses was
studied by the experiments. This study focused on determination of physical properties of recycled aggregate, recycled
concrete basic mechanical properties, as well as impact of fly ash, additional water and fiber polypropylene on
mechanical properties. The experiment results show that the highest compressive strength of recycled concrete cube is
37.1 MPa, the average axial compressive stress is 28.4 MPa, the mean stress of static compression modulus of
elasticity is 22 300 MPa, flexural strength mean stress is 3.8 MPa, the average stress of splitting tensile strength is
1.68MPa.Adding fly ash and polypropylene fibers can improve recycled concrete cube compressive strength, but
adding additional water can decrease the compressive strength. In general, mechanical indexes of all aspects of
recycled concrete can meet certain strength requirements. Therefore, it can be used as building materials for northern
Manchu houses.
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I P BT R FETR BE LR IR T RIE TR X
AT A R EARIT . AR R B R AR 20 R
SN R TR e L MR 2 R . A BRI A
130, HAEEPRAZERT 5 mm /N 315 mm, 44
BPRAR/NT 5 mme 185 FT /KR JE R IEA K 8
J AR R 42.5R EHEAERRER KR . G B TR AR
PRIGEAERERL T B — ORI . S T3 AR
BEL 9B B AR R NIGE eI gk 1, #4:
HLERH A TV AR AE SRR 2, HAEA0E R
BUUYPRHESENER 3, BRI SRR 1.7%,

Bk i 137.5 kg/m’s
1
Table 1 Properties of polypropylene fiber
HUA/mm HAum PLHLSREE/ MPa
12~19 31 =400
2

Table 2 Physical characteristic parameters of recycled
coarse aggregate

FWEE (kg-m”)  WHEUEBUE (kg m™)  BRILKS %
2620 1228 6.6
3
Table 3 Physical characteristic parameters of recycled fine
aggregate
FMHHE (kg - m™)  MABOEREE/ (kg m™) BRI R, %
2652 1395 13.8

1.2

AR SCH AR TR B B PO HE AR IR T TR e
C30 SiRPERBTT. AR FRA BRI P R B
S5 RAFEE PR IR EE L LUK LR 53 AL B

C =4, 7TERX=ARAPEATLDAREBIRE

. 76 AL B, C =4HKEL A5 0.5, 0.55,

0.6, FIEFIZTT | MR RREZFNR, 1EiREE
THRIAB AR . RNIGBELERI A . 185

HOB K5 6 K IE Y 20%, RINIREF4E
B AR N 1.2 kg/m', BARALG AN 4.
1.3

RIS —HEHIE 150 mm x 150 mm x 150 mm A

SETRIRBE 45 A (Sr iR R RS ), S it
A3 SHEIVE 150 mm x 150 mm x 150 mm 457 7 At
34 (BERHLHEREE ), 300 mm x 150 mm x 150 mm

AR AR 6 4> (3 AT RO PSR B, 3

AT AR RIS ), 550 mm x 150 mm x 150 mm

AR AR 3 ANCHTdri: ). R BE LRI S

BERL, SRIGHRCEEE 24 h JGPRBEL, 7ERRUESE R 3R
P& 28d JE B A TG

4
Table 4 Recycled concrete ratio kg/m’

Al 0.5 2208 441.7 6427 11948 0 0 0
A2 0.5 220.8 3534 6427 11948 883 0 0
A3 0.5 220.8 441.7 6427 1194.8 0 1.2 0
A4 0.5 220.8 3534 6427 11948 883 1.2 0
A5 0.5 220.8 3534 6427 11948 883 12 1375
Bl 0.55 2349 4276 643.8 1193.6 0 0 0
B2 055 2349 3407 6438 1193.6 86.9 0 0
B3 055 2349 4276 6438 1193.6 0 1.2 0
B4 055 2349 340.7 6438 1193.6 86.9 1.2 0
B5 055 2349 340.7 6438 1193.6 86.9 1.2 1375
C1 0.6 2483 4146 643 1194.1 0 0 0
C2 0.6 2483 3302 643 11941 819 0 0
C3 0.6 2483 4146 643 11941 0 1.2 0
C4 0.6 2483 3302 643 11941 819 1.2 0
Cs 0.6 2483 3302 643 11941 819 1.2 1375

1.4

FRARTREE 7 T AU | Bl ORREE
SRR R P B AN B SR i R ) g R
i R BE 1 J7 2R BRI 5 Uy I AR ME ) ( GB/TS50081-
2002 ) "PEFT,

2 REERSTHE

2.1
ZE I A P AR TR BE - R N 5.
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Table 5 Recycled concrete density kg/m’
He o Al A2 A3 A4 AS Bl B2

W 2127 2134 2105 2096 2060 2072 2069

B3 B4 B5 Cl1 C2 C3 C4 C5
2079 2061 2021 2012 2050 2079 2086 2011

LA FII AR T DU . ASSCArIEE A LK
FEIREE o IR P A= TR BRE - 1 % T AR [R) S )
Hm IR EE T R AR, RARBR A
2.2

TR BE - 1 37 7 R HTR 5 B R TR R e A )
JisvEReSE R, FTLL, FRARTREE 0 AP R
JE AR R Y — R REAR AR SR N AT
VIZ IS, PR TR EE 1Y S 7 AR TR R FE A
RAAFS, Frondisto—Yannas'®, 14 "4 — 26 [E N
HhE B AR RIETE I N P TR BE PR S B A i
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Fig.1 Cube compressive strength of recycled concrete
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Table 6 Cube compressive strength of recycled concrete
MPa

H5 Al A2 A3 A4 A5 B1 B2 B3

MF o 350 362 370 351 282 336 339 3438

4% B4 BS €l 2 3 €4 C5 B4
JiJy 306 185 158 247 307 276 260 306

222 AR

R 6 Al LA HFE KB 435128 0.5 (A 4H).
0.55 (B41). 0.6 (C41) H, 5 =/NARA LLIYIE
&7 R R SR B = 4 B A3: 37.1 MPa,
B3: 34.8 MPa. (3:30.7 MPa. ‘5353 iE%E 17 ik
PUEGREE (30 MPa) AHLEL, KB 0.5 ) A 415,
BRT AS 4 (FEIRT 6% ) LASK, HAthptge ir At
3 (X A3 YR e 7 T ARBTESREE (30 MPa )
Fo KIEEE N 0.55 19 B4HLEL, BT BS 4 (FEKT
38.3% ) LAAb, Hifth UL )7 Jy PRT sk B (E 3 He
S VR EE L T ARPUR RS (30 MPa) . MIFEZK
WL 0.6 9 C4HEL, BRT C3 41 (30.7 MPa, #2&

T 23% ) LUSh, HA UL a7 RS He o B (34 He
3 IREE T T AR (30 MPa) 1%,
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Table 7 Axial compressive strength of recycled concrete
ag S gm0 TR
A-3-1 616 688 151.28 149.92 272
A-3-2 612167 150.5 150.1 27.1
A-3-3 700723 150.7 150.64 309 28.4

368 TRBE - A8 oD P 58 B2 5 3 D7 PR BT e i B
FEITR R

fcp = 076fcu
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Fig.2 Elastic modulus
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Table 8 Elastic modulus of recycled concrete
i FIMPa I{E/MPa

1 22200

2 21200 22300

3 23 600

BUATIREE L A B R R R 2O TR
B A A R

10°
E =
2.2 +—34'7
S
Kp: E,— ,MPa
fou— MPa

215545 E =31895MPa

H % AR AR TR B 1 s s B T3
E SR EA LA, FTRE S, WEAZEEKR, &
AEF T HHAE IR EE s S i 115

TELIAEIFZE R, Mellmann'™ RavindmrajahIl7| \
Dhir™ 73 5 @8 T AL R 1009% R
B SRR S h R C R, n(1)-3)2 R

E =378f,, +8242 1
E =7.77x10°x f2% 2
E_=13100+370f,, 3
AR 9.
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Table 9 Empirical value of elastic modulus MPa
X E KR (D HE K2l KX 3)HHE
22300 22265.8 25 604.4 26 827

M1 9 AT (2), 30 (3) BT E(E#RR S Tk
Bfe, R (D) Bt EE S AT HiA

SIS FH TR EE L s T U (1) REIES
SRR, DA FEIREE R JFOR A A TR 1
(RAPERE R HEE 30 TRt 0 s A R ] L 2
fli—se, HIFEREUEREy: (1) HFRARE LW
FAERUR B B AL, (P IR H R Z AT
REJTH/ NN SZ I T SRR A K/ (2) AR
LR S, 5 T RAIESHARTE
25
FA RS HITRE P (B 3), At F g
BT AR B EZ = 0], T
SREE (MPa) 8 (U IREE+ 12 F MR bR )
(GB/T50081-2002 ) HREEsRITAE, 455 ILE% 10,

. R&W [
Bl =

=

Fig.3 Flexural strength
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Table 10 Flexural strength of recycled concrete

M5 AME AN I/mm  Amm  Amm [ SI/MPa SEXR;J3/MPa

1 27 067 450 150 150 3.6
2 30928 450 150 150 4.1
3 27173 450 150 150 3.6 3.8

Bt % 1) e 8T, R I A T B
B, BERO BT TR E P 8] FF
SEYENAT K, AR ) AR B 2R TR

X F AR EE A PTYT R E, Kawamura 55

Ahmad™"Fl Tkeda"fr) iR 50 W1 FAE TREE + O BLHToR
J AN i R BE - JLT7- ARl . T Ravindrarajah 1
Tam™ WX IE KW, TR TR EE L MBI A e
RS % 10%™'. 1E CEB #LyE™"F1 ACT L™
o, S VR BE BT R B £, (MPa) LR R
f.(MPa) ZH AR . CEB: £, =0.81/%

ACLf, =0.54£2°

ZiF B, CEB: £ =49MPa; ACI:
f.=33MPa o FRATREE - PUYTIRE A IR SR T
ACI i3 .CEB HLiEH 2 A0t B>z m.
X — IR AR R, BRI R A F A
PRI AR ™ A T R IS L R P A TR BE - 9
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Fig.4 Splitting tensile test
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Table 11 Splitting tensile strength

HE  RRWEHAN  K/mm  FE/mm o N J)/MPa SFHRJI/MPa
1 58.117 150.12 149.96 1.64
2 63.988 150.92 149.78 1.80
3 56.297 150.40 150.32 1.59 1.68

7E CIREE L2 BITHHE GB50010—2010) ™
H, TR IR EE T B RBTRIRIE £ (MPa)
SHUERE £ (MPa) KR

fi.=0.19£07

ZAT 504G £, =2.86 MPa, WSS A RS+ 1F
BEZLPTRRER I R B, TR K2
BEM LR R BEIR , (BB A AR
Pl EH L TR S AR BE BT R0
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