%46 %% 1 T RRFFR Vol. 46 No. 1
2023 4 1 A Journal of Chongqing University Jan. 2023

doi:10.11835/j.issn.1000-582X.2023.01.009

B 2T 4EAR IR I 9% TR e Lo s ) < PE GE WF ¢

rHHME R AR R A R
QBEEAIRIBHREAARAELEALELE LT, BN 35011828 TR FKR
T RIAEER,HM 350118)

WE. éﬁ]*?éﬁéé#f‘ﬂiﬂ’ﬁ)ﬂ& LI P R AR T B 3 5 B R Bk A, AT 3 AR o e AR
BRAEFRELABEINFUBALAMXZGARLKR Y, @3 A 10%.20% 30 %N BB k45T
I B E me/%ii“f’ > A 7Hf<44wr° A 05% . 1.0% 1.5% 4N %, 5 & HAR A M ic 8 %
FRE LR A HEERBCRERE. RKTAT LB Z RRBAES X RAE S T4 E
T YA, %Mﬂéfréﬁffﬂxa%?i&zﬁii&mﬁm&)ﬁ%z&%ﬁ%o m%’:%ﬁﬂﬂ LRI B E
BB LR ZAERRIRGR N, LR ER LR M ERRBESR TR G AR ERE
BHTEARG SN BRI B FFRE L PHRIRBAEL ZRSHE(20%, 30/) AL e xR B &
FREE LA EIRE AR RN R AR RIRBE N BAR S TR AL T, SRR RS
A N0YE AR R KL KRG EHN 10%; RE 4R B N 2 AT A0 4 i i it £ e A w &
LRAEELAR AMEAAZARAIHONER MR EAMELARAENTERIKRAEETREL

HF A
KEIF N YEBRI AT ERB L BRI NS 355N FHREHOCRERE; AMEZ
FES#ES . TUTSS XHtFrER:A X EHE:1000-582X(2023)01-084-011

Research on static mechanical properties of self-compacting
concrete mixed with steel fiber and rubber
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Abstract: The bridging effect of steel fiber and its synergistic effect with rubber particles can significantly
improve the performance of concrete, but there are few studies on the static mechanical properties and
constitutive relationship of self-compacting concrete mixed with steel fiber and rubber. To prepare self-

compacting concrete specimens with steel fiber and rubber, the rubber concrete with 10%, 20%, and 30%
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rubber powder content were mixed with the steel fiber content of 0.5%, 1.0%., 1.5%, respectively.
Prismatic axial compression tests were carried out to investigate the effects of steel fiber content and rubber
powder content on the typical mechanical characteristics of specimens and the constitutive relationship of
the axial compressive strength of the self-compacting concrete mixed with steel fiber and rubber was put
forward. The results show that the failure of self-compacting concrete specimen mixed with steel fiber and
rubber presents ductile failure, while its integrity is good. With the increase of rubber powder content, the
axial compressive strength of the specimen gradually decreases. When the rubber powder content is high
(20%, 30%), steel fiber has no obvious enhancement effect on the axial compressive strength of self-
compacting concrete with rubber. The addition of rubber powder increases the peak strain of the
specimen. The peak strain of the specimen reaches the maximum (an increase of 10%) when the amount of
rubber powder is 10%. Different amounts of steel fiber can generally enhance the peak strain of self-
compacting concrete mixed with steel fiber and rubber, but it does not show obvious regularity. The axial
compressive constitutive relationship can reflect the mechanical properties of self-compacting concrete
mixed with steel fiber and rubber powder.

Keywords: self-compacting concrete mixed with steel fiber and rubber; rubber powder; steel fiber; static

mechanical properties; axial compressive strength; constitutive relation
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Table 1 Mix ratio of each group of specimens

N R/ (kgem ) WEME VA WEES Sy AR

KU MR ok AT W R W mokx o /1077 /MPa /10" MPa
SCC50 382 163 158 940 800 0 0 9.82 1984 44.75 3.48
SF0.5 382 163 158 940 800 0 39 9.82 2472 47.42 3.17
SF1.0 382 163 158 940 800 0 78 9.82 2137 50.48 2.2
SF1.5 382 163 158 940 800 0 117 9.82 2201 54.73 2.7
RR10 382 163 158 940 765 35 0 9.82 2319 29.29 2.36
SF0.5-RR10 382 163 158 940 765 35 39 9.82 2521 33.45 2.02
SF1.0-RR10 382 163 158 940 765 35 78 9.82 2471 39.67 2.02
SF1.5-RR10 382 163 158 940 765 35 117 9.82 2259 37.06 2.87
RR20 382 163 158 940 730 70 0 9.82 2161 26.32 2.52
SF0.5-RR20 382 163 158 940 730 70 39 9.82 1961 26.99 2.12
SF1.0-RR20 382 163 158 940 730 70 78 9.82 2335 26.34 1.98
SF1.5-RR20 382 163 158 940 730 70 117 9.82 2445 25.87 1.95
RR30 382 163 158 940 695 105 0 9.82 1985 27.25 1.89
SF0.5-RR30 382 163 158 940 695 105 39 9.82 2159 24.1 1.87
SF1.0-RR30 382 163 158 940 695 105 78 9.82 2190 25.32 1.85
SF1.5-RR30 382 163 158 940 695 105 117 9.82 2453 23.23 1.78
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Fig. 2 Stress—strain curve of steel fiber rubber self-compacting concrete
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Fig. 4 The influence of rubber content on the axial Fig. 5 The influence of steel fiber content on the axial
compressive strength of the specimen compressive strength of the specimen
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Fig. 8 Effect of rubber content onthe peak Fig. 9 Effect of steel fiber content on the peak
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