LiHEZOoZ g75E ealar 232

EO| XN AN T AN 017

Experimental Study on Structural Performance of
Recycled Coarse Aggregate Concrete Confined by Steel Spirals
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Abstract

This paper estimated the structural behavior of recycled aggregate concrete confined with spiral reinforcement. The
main test parameter was designed to be the type of aggregates and the steel ratio of spirals. A total of 18 specimens
were cast and tested in this study. All the specimens had a diameter of 150mm and a height of 300mm. The specimens
can be divided into two groups, based on the type of coarse aggregate used. The ratio of spiral reinforcement was varied
from 0 % to 1.75%. To measure the axial and lateral deformations of the specimens, a total of six linear variation
displacement transducers (LVDTs) were installed at each specimen. Furthermore strain gauges were also attached to the
steel spirals to obtain the strain of spiral reinforcements. From the experimental results, the structural performance of
recycled aggregate concrete specimens confined by steel spirals was similar to that of natural aggregate concrete

specimens regardless of the ratio of spiral reinforcement.
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Fig. 1 Amount of construction waste(EFA%, 2006)

Table 1 Physical properties of aggregates

Table 2 Mix design of concrete

fck w/C S/a Unit weight (kg/m) Slump| Air
(MPa) | (%) @ |wlcls|glap|m]| (D

NA 25 61.9 | 50.0 |177|257|891|898|2.00] 170 | 5.8

RH 25 60.2 | 50.0 |177|265|888]895/1.91| 160 | 5.8

Table 3 Physical properties of spiral reinforcement

Steel bar A fy fu E,
() (MPa) (MPa) (MPa)
$4.5 15.9 472 553 1.7x10°

Water Densit Fineness a
Aggregate absorption ( g/cm‘)y modulus max
@) @) ()
Natural 0.68 2.61 6.60 25
Coarse
Recycled 2.55 2.53 6.58 25
Fine Natural 0.64 2.59 2.94 5
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Table 4 Properties of specimens

. Coarse Fine Feo Ps fu
No. | Specimens Y
aggregate | aggregate | (MPa) | (%) | (MPa)
1 NA-P - -
2 NA-M Natural Natural 25.2 1.00 472
3 NA-S 1.75 472
4 RH-P - -
5 | ro-M | Reveled |l | 256 | 100 | 472
(50%) aturd : :
6 RH-S 1.75 472
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Fig. 2 Details of specimens
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Fig. 4 Stress versus axial strain relationships
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Photo 2 Crack patterns of specimens
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Table 5 Experimental and analytical results of tested specimens
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Experimental results Analytical results (Mander et al.)
Specimens G\J/cﬁj % Peak stress Axial strain ﬁzﬁl Yielding of f c’(’ Peak Ana. sAt::ﬁ Ana.
a) (mm) at peak : = stress
(MPa) load at peak | steel spiral feo (MPa) Elxp. at peak FExp.
load load

NA-P(1) 27.3 0.0023 0.0015 - - 26.9 0.99 0.0026 1.13

NA-P(2) - - 26.8 - - - - 26.9 1.00 0.0026 -
NA-P(3) 26.7 0.0023 0.0014 - - 26.9 1.01 0.0026 1.13
NA-M(1) 28.4 0.0078 0.0065 Y 1.06 39.1 1.38 0.0083 1.06
NA-M(2) 472 43.3 28.7 0.0084 0.0081 Y 1.06 39.1 1.36 0.0083 0.99
NA-M(3) 28.7 0.0073 0.0038 Y 1.07 39.1 1.36 0.0083 1.14
NA-S(1) 35.3 0.0116 0.0076 Y 1.31 47.1 1.33 0.0122 1.05
NA-S(2) 472 25 34.8 0.0118 0.0105 Y 1.29 47.1 1.35 0.0122 1.03
NA-S(3) 34.7 0.0120 0.0054 Y 1.29 47.1 1.36 0.0122 1.02
RH-P(1) 27.6 0.0023 0.0012 - - 28.4 1.03 0.0025 1.09
RH-P(2) - - 29.0 0.0021 0.0008 - - 28.4 0.98 0.0025 1.19
RH-P(3) 28.5 0.0022 0.0012 - - 28.4 0.99 0.0025 1.14
RH-M(1) 29.3 0.0064 0.0050 Y 1.03 40.7 1.39 0.0081 1.27
RH-M(2) 472 43.3 29.9 0.0061 0.0041 Y 1.06 40.7 1.36 0.0081 1.33
RH-M(3) 28.8 0.0080 0.0062 Y 1.02 40.7 141 0.0081 1.01
RH-S(1) 37.0 0.0108 0.0111 Y 1.31 48.9 1.32 0.0117 1.08
RH-S(2) 472 25 37.6 0.0116 0.0103 Y 1.33 48.9 1.30 0.0117 1.01
RH-S(3) 38.5 0.0129 0.0106 Y 1.36 48.9 1.27 0.0117 0.91
Mean - 1.23 - 1.09

COV (%) - 14.0 - 9.5

Y : yielding of spiral reinforcement before peak load; f’

cc

by spiral reinforcement. COV: coefficient of variation

© compressive strength of plain concrete; and f'mi compressive strength of concrete confined
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Fig. 5 Stress versus strain relationships according to type of aggregate
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