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Table 1 Mixture proportion of self-compacting concrete.

Unit weight per volume (kg/m3)W/C
(%)

s/a
(%) W C LF S G

Admix.*
(Cx%)

43.0 53.3 185 431 157 846 776 1.5

*:HRWRA

Table 2 Physical properties of recycled aggregates.

Kind of aggregate
Density

(g/cm3)

Water

Absorption

(%)

fine 2.36 7.44Crushed

specimen coarse 2.54 4.66

fine 2.48 2.88Pavement base

(Water wash) coarse 2.65 1.64

fine 2.37 6.30Pavement base

(Non treatment) coarse 2.61 2.00

Table 3 Mixture proportions of concrete.

Unit weight per volume (kg/m3)W/C
(%)

s/a
(%) W C S G

Admix.*
(Cx%)

36.0 53.0 500 883 819 0.9

40.0 45.0
180

769

45.0 43.1 203 710

50.0 41.0 225

450

653

983 0.7

60.0 42.0 180 770

65.0 40.9 195 733

70.0 39.4 210

300

691

1,112 0.2

*:HRWRA
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Table 4 Size of box culvert.

Kind of box culvert B H L t1 t2 t3

500x500x2,000 500 500 2,000 130 130 130

1,000x1,000x1,000 1,000 1,000 1,000 130 130 130

1,400x1,400x1,000 1,400 1,400 1,000 150 130 150

(Unit: mm)

Fig.1 Load test of box culvert.

 

�/9:3ÊË;�������%� !"#

$êë�Table 3;p>C

)$)*�����	
�������5

�Table 4;{ÅÆT���3IJ%ÜÝ!Þß

�à#$%Û´�p>CÜÝ!Þß�à#$%

sl�K%LM;6NVOPP\/1Q0

500mm%H%\510mm2/m/1Q01,000mm%H

% \ 990mm2/m/ 1 Q 0 1,400mm % H % \

1,300mm2/mTXVCÜÝ!Þß�à#$\/�

 !"#$RST��/U*V5025+/WT/

65+`T*5�AUlX/D%�5W�¦�>

V?@TY7	��Ç[�CÜÝ!Þß�à#

$%ÈÉÊË´%Zj�/Fig.1;p>CÜÝ!

Þß�à#$%ÈÉÊË;6NV[tþ8\a

��½Á%]);\/^(1);p>þ8\a_`

a#b $Mcr����
2)C

���def = σ gh
i

h1 j k( )
�������� (1)

SS;/l btÔ� !"#$%mnop45

(N/mm2)/IÔð]LM§ã%LM2�a#b $

(mm4)/t1ÔqrLM%st(mm)/uÔÉýuZ

ª�vw`T%xy(mm)TXVCOP%z {

:;;\/200kN/mm2�/OP� !"#$%

]^ÁP;\/24.5 kN/m3����C

-1546-



400

500

600

700

0 20 40 60 80 100

S
lu

m
p

 f
lo

w
 -

 m
m

HRWRA: C�1.5%

Replacement of recycled aggregate
with virgin aggregate - %
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Fig.4 Influence of replacement of recycled

aggregate on compressive strength.
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Fig.6  Relationship between C/(W+∆ω ) and
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