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Mechanical Properties of Steel Fiber Reinforced Recycled Aggregate

Concrete under Direct Shear
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Abstract: In order to study the mechanical properties of steel fiber reinforced recycled aggregate concrete (SFRAC)
under direct shear, 138 specimens were designed and tested with the change parameters of specimen size, substitution
rate of recycled aggregate and steel fiber volume fraction (V). The whole process curves of direct shear
load-displacement of specimen were obtained, and the influence rules of different variation parameters on peak shear
force and compressive strength of steel SFRAC were analyzed. The conversion coefficient of SFRAC peak shear
forces under different specimen sizes was obtained, and the shear strength formula of SFRAC was proposed. The
results show that the peak shear force of SFRAC increases with the increase of specimen size. With the increase of
V., the peak shear force of specimens with V,=0% first increases and then decreases, and the peak shear forces of
specimens with V,.=1.0% decreases. Steel fiber can improve the shear capacity of recycled concrete greatly, but
it can only improve the compressive strength slightly. The calculated values of the proposed shear strength formula
are in good agreement with the experimental values.
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Table 1 Physical properties of aggregates

Apparent density/ Stacking density/

Aggregate

Water absorption (by

Water content (by Crushing value (by

(kg-m ) (kg-m ) mass)/ % mass)/ % mass)/ %
RA 2 599. 60 1321. 30 5.35 1.55 25.63
NA 2703.90 1499.90 0.43 0.07 17.15
S 2 625.83 1638.77 0.45

1.2 X EH&E

B Hi it DL RA PR R r=0% Sy SEHE IR
B+ BRI SREE A C35. i1 T RA YW K R A& K
RENA ST, S8 RAC 585U B R} E] B 7K A

KA —E 2200 N IRIE RAC R 5 P 2 r=
100% W}, 78 RAC Hlm A 25 kg/m® Bk ; BEE » 1Y
AR AL, IR 1 BN K B 43 53 3T LAAH R A B R 8 it
PR A L2 2.

&2 HHHEEL

Table 2 Mix proportions of specimens

3

Mix proportion/(kg-m™°)

/% my/mg
C S NA RA Water
0 0.43 498. 00 541. 00 1153.00 0 215.00
30 0.45 498. 00 541. 00 807.00 346. 00 222.95
50 0.46 498. 00 541. 00 577.00 577.00 227.87
70 0.47 498. 00 541. 00 346. 00 807. 00 232.79
100 0.48 498. 00 541. 00 0 1153.00 240. 00

RS H150mm X 150mm X 150mm.150mm X
150 mm X 200 mm . 200 mm X 200 mm X 200 mm, 43
A S1.S2.S3; RA B R r=0%1.30% .50% .
70% .100% ; SF MR 43 8L Vi=0%.0.5% .1.0%.
PR E RSE  RA BUR R SF IR LA SO0 A5 b 25,
WA I HE T AT B A5 19 SFRAC il 44 3E 31

1) SCrpil B IO | L BT AR BR AR B 0 W3 A1 289 g o 43 B 0 i L

41, Bpdl 3R, 2 934K s O T WF5E SFRACHT
58 B 5 B B 9 R 2 R A 4 0 O6 & TR R AE T
Vi=0%.1.0% , il RoF - 93 5 57l 50 A0
A, #1457 15413 454 SFRAC IR AT B R IR .
A A 44 1 K - S1-30-0.5 kA R 5F 150 mm X
150 mm X 150 mm RA B3Ry 30% \SF R R 43 %k
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Fig.1 Mechanical model of specimen

SFRAC WAL AT LN 1 4K B 3R 2R, 38 ik
B JE] 1B AT A 1 00 42E fif 4 £ R B, H A R
S2 B A TR L L S1 A1 S3 B ™

BT U5 (4 5T 77 A% 3B AL UL 1A 3CIE il IRk 3R
JREEHE T ST Y SE AT 45 B i) A A A 4 A ).
3 0] 0L X T RAC, B S iy il £k oo 1 4% 33, i
DAL TR HH R R K U8 B R SR TR HR BT BT 7, 24 89 T 35 3
W B 3 T o T R 2B R B IR R B T AR s
BHOBE IR L s Xt F SFRAC, 89 13 4F o0 i 4% 326
B F b TE SF R FEAE 5T Y SF A% 38 2 kL A
KPR FEAR b, 8 SF % SFRAC 58 B 1Y 32 75 rh Kk I8 5
TSI BE RS RL R A% D RE L 3k B W6 (E 17 255, SFRAC

(€) S2-0-1 () $2-100-1 (2) $3-0-1 (h) $3-100-1
B2 AR 0 i R BATE 35
Fig.2 Typical failure modes of specimens under direct shear
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Fig.3 Shear stress transfer mechanism of direct shear test
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Fig.5 F, of RAC and SFRAC under different sizes
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