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Mechanical Characteristics of Recycled Concrete as a Pavement
Material for Low-Volume Road
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Abstract

This study evaluated mechanical characteristics and performance of recycled concrete
as a pavement material for use in low volume road. The recycled concrete was prepared
by replacing a half of coarse aggregate with recycled coarse aggregate. Natural sand

x A9 et xg_gq;: B 2ol Bt £2/8 19964 128 30U7X| &sl2 B
w Zhloftal FE et Al‘“ 1997 2@ %ol EolB|gte HXstgUCt

o L7 HATY E’r".ir’.‘ﬁ??l Fils el

AR ESE 2T M 8 M 5% 1996. 10 171



from a source was used as fine aggregate together with admixtures, such as plasticizer
and fly ash (0.8% and 5% by wt. of total binder, respectively). From experimental
evaluation. it was found that flexural strength. compressive strength, elastic modulus
and fracture toughness of recycled concrete at 28 days were approximately 45Kg/cm’,
250Kg/cm®, 230,000 Kg/cm®, and 0.863MPa.m’.
fracture toughness were improved significantly at the age of 6 months. In conclusion,

respectively. Long term strength and

mechanical properties of the recycled concrete were acceptable for use as concrete
pavement materials in low-volume roads in rural and urban areas.
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Table 1 Physical properties of recycled aggregates
by source

Max. | SSI¥ Specific Gravity Akmpmn (%) Abrasion {%)

Size | Souree Souree | Souree Soure Source: [Souree | Source | Source | Souree
A B oA B leAalB

25mm | - P22 - - TAR - - 4570

A0mm | 242 | 240 | 231 1494 6107|699 [43.18]45.30144.10
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Table 2 Contents (%) of recycled aggregates
from waste concrete

Size
(‘(mtent.sﬁw - » 25mm 40mm
Cement Concrete ] Q4,67 96.85 )
Asphalt. Concrete 3.34 1.56
" Red Brick 182 164
()thct\(( Hass. Tile, etc ) 1T 00s
' Tot xl (/r; H)O.(, o] 100000

Table 3 (Organic materials contained in recycled

aggregates
"""""""" Size
Contents “‘ ) 25mm 40mm
Weight. of Sample 3.000g 3,000g
Weight of Organic Material 24.0g 39.9g
Content of Organic Material | 0.80% 1 B3%
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Table 4 Physical properties of virgin aggregate

Aggregate | Max. Size | SSDSG |Absorption(%)|Abrasion(%)| FM.

Fine Agg. - 2.59 1.94 - 2.80

Coarse Agg| 40mm 2,62 1.03 30.14 -

25mm 2.60 0.70 32.03 -
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Table 5 Physical and chemical properties of fly ash

Si0, Si0,+ Al20;4 Fe,0; MgO S0, Maisture Ig Loss Shirking rate Stability(%) Fineness
58.2% 87.1% 11% | 0.3% 0.1% 3.5% 0.023% 0.02 4,050cm/g
Table 6 Mix design of recycled concrete
Slump Unit Weight (Kg/m’)
before/
w after Virgin Coarse Recycled
C+Fly Ash| adding W o Fly Plasti- | Natural Agg. Coarse Agg.
plasticizer Ash cizer Sand
(Cm) 25mm | 40mm | 25mm | 40mm
0.40 6.5/16+2 16 3388 20 3.10 605 398.0 © 137.0 | 349.0 190.0

1. Designed Flexural Strength = 40kg/cm?
2. Mix Flexural Strength = 46kg/cm’
3. Cement = Normal Portland Cement
Note 4. FM of Fine Aggregate = 2.80

5. Coarse Aggregates = Recycled(50%) + Virgin(50%)
6. Air Void of Coarse Agg. =7.23%(Recycled), less than 1% (Virgin)
7. Admixtures = Fly Ash, Plasticizer (LIGACE-F)
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Table 7 Strength properties of concrete

Curing Slump | Flexural |Compressive | Elastic
Without | With |Strength| Strength |Modulus
Plasticizer [Plasticizer | (kg/em”) | (kg/em®) | (kg/em’)

Moisture Curing | 6.5em | 16 2em | 45.42 494 2.31x105

(28-day at 25T)
Field Curing ‘
(28—day) 252.0 2.20x 105
Field Curing
(6 months) ” " - 3706 [2.41x105
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Table 8 Fracture toughness test result

Type Recycled Concrete (28 days) | Recycled Concrete (6 months)

KIC
(MPa.m')
Mean 0.863 1.096

0.964 | 0.779 | 0.847 | 1.052 | 1.043 | 1.192

P
— ]
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Load{KN)

— N SR e

0 0.3 0.6 0.9

Deflection{mm)

Fig .2 A Load-deflection curve and P, d,; Pmax Qama
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Table 9 Freezing-and-thawing resistance of
recycled concrete (Unit: kg/em?)

Treatment Control Freezing-and-Thawing
reatment 28 days 14 cycles | 60 cycles
Compressive strength | 303.3 295.2 7.2
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