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Absorption and Strength Properties of Landscape Paving Concrete
According to Zeolite Coarse Aggregate Replacement Rate
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Abstract This study assessed the use of zeolite with high absorption performance in landscape paving
concrete as a substitute for aggregate. The absorption performance and strength properties of paving
concrete were investigated according to the replacement rate of the zeolite coarse aggregate, and the
mechanical properties were investigated through strength tests. The absorption rate of the zeolite
aggregate was 14%, which is 2.5 times higher than that of general aggregate. When zeolite coarse
aggregate is applied to paving concrete, the absorption rate increases according to the replacement rate.
The absorption rate was 5.2% at a replacement rate of 50%, which was 42% higher than that of general
paving concrete. The compressive strength increased to 20% of the replacement rate and decreased at
a higher replacement, but all the strengths in the construction standard code were satisfied. The flexural
strength satisfied the code up to a replacement rate of 10%, but the strength decreased with increasing
replacement rate, and the splitting tensile strength was greater than that of paving concrete using
general aggregate up to a 20% replacement rate. Overall, zeolite coarse aggregate can be applied as a

substitute.
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Table 1. Chemical compositions of cement

CaO SiO; AlLOs Fe O3 SO3 MgO

(%) %) %) (%) %) %)
61.42 21.52 5.77 3.25 2.41 3.45
2.1.2 =X

it FL2ZAIE A 8 mm, FHE 2.352 4
HIAE AR, IEAle 2 23ES] £
548 Faslel] fJste] KS L 1S0679 7]&of whE
ISO #ZHAE ARESIN o, #2224 2 2249 &
22 EAL Table 2.9} ZtH12,131.
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Table 2. Physical properties of normal aggregates

Table 5. Mixture design of paving concrete

Aseresate Size Specific Finess Unit weight
88re8 (mm) gravity Modulus (kg/m?
Fine 0.08-2.0 2.63 2.48 1,600
Coarse 8 2.61 2.35 1,678

2.1.3 HMS20|E F2SH

AARE A 279 KAL|A MAsH= B A
8mm¢Ql A AEPo|ES AR OH, SHeHA £
2 Table 3., 2|2 542 Table 4.9 Zth
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Table 3. Chemical compositions of natural zeolite

H SiO; AlLO3 Fe O3 KO NaO
P %) %) %) %) %)
6.81 66.8 13.2 1.68 3.02 1.16

Table 4. Physical properties of zeolite coarse aggregates

Size Specific Finess Unit weight
(mm) gravity Modulus (kg/m’)
8 2.16 2.31 1.390
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Mixt Zeolite Unit weight (kg/m’)

P Content Aggregate

type (%) Water | Cement N -

> Fine | Coarse | Zeolite

GRZ0 0 1,112 0
GRZ10 10 1,001 92
GRZ20 20 900 184

140 311 708

GRZ30 30 778 276
GRZ40 40 667 368
GRZ50 50 556 460

2.3 M HE 2 A
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(a) Natural aggregate absorption test (b) Zeolite aggregate absorption test

(Ij) Zeolite aggregate drying test

(c) Natural aggregate drying test

Fig. 1. Absorption and drying test of aggregate
(a) Aggregate absorption (b) Zeolite absorption
(c) Aggregate drying (d) Zeolite drying
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Fig. 2. Comparison of aggregate and zeolite absorption
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Fig. 3. Comparison of aggregate and zeolite drying
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Fig. 3. Flow test of paving concrete
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Fig. 4. Comparison of concrete flow with zeolite
replacement
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Fig. 5. Absorption and drying test of paving concrete

(a) Absorption test (b) Drying test
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Fig. 6. Comparison of concrete absorption with
zeolite replacement
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Fig. 8. Strength test
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Fig. 9. Comparison of compressive strength with
zeolite replacement
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Fig. 10. Comparison of flexural strength with zeolite
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Table 6. Strength relationships of paving concrete

Compressive | Flexural Splitting
Mixture| strength strength @ strength @ (2)
type (MPa) (MPa) | (1) | (MPa) 1) | (3)
1 (2) ©)
GRZ0 36.7 478 [0.130| 3.22 | 0.088 |1.48
GRZ10 36.9 4.67 [0.127| 3.68 |0.099 |1.27
GRZ20 37.1 3.65 0.098 | 3.42 0.092 | 1.07
GRZ30 35.9 418 [0.116| 3.07 | 0.086 |1.36
GRZ40 30.6 3.57 |0.117| 2.85 0.093 | 1.25
GRZ50 28.7 3.12 |0.109| 2.56 0.089 | 1.22
oV} 2e ATANE S ALeolE FoF
A Lit FLBA 10~20%7H) dAFIOE 24 2
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