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Characteristics of Plantable Concrete
Using Waste Stone and Stone Dust
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Abstract

This study is performed to evaluate characteristics of plantable concrete using waste stone and stone dust.
The test result shows that the void ratio is decreased as the size of waste stone smaller and the content of
stone dust increased. The strength of neutralized plantable concrete is decreased by approximately 4~5% than
that of the normal plantable concrete. The reduction effect of pH value is achieved by chemical treatment.
Also, the plant is grown well with increase of the void ratio and size of waste stone.

Keywords : Plantable concrete, Void ratio, Compressive strength, pH, Planting state
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Table 1 Physical properties of coarse aggregate

Size | Fineness Umt Speqﬁc Absorption
ltem (mm) | modulus weight | gravity ratio(%)
(t/nf) | (20C)
5~10 6.00 1458
Waste :
stone 5~20 6.50 1.448 2.66 0.64
10~20| 700 1.392
LA g
FAAZESIY Ak AR S
o, o9 =2 A gL Table 2, 33
2.
Table 2 Physical properties of stone dust
. Specific Specific Unit
Size . X
(mm) graYlty surface weight
(20C) Blain) (cd/g) | (t/rd)
0595 > 2.66 3.054 1.682

Table 3 Chemical compositions of stone dust

Si0p | AlOs | K20 | FesOs | NapO | MgO | CaO |1g.loss
7340 1130 | 477 | 300 | 363 | 025 [ 098] 061

Ch AlHE
SEAF AIFY] HE TEUC AWES A
on, 1 3HSAEE Table 49} 2,
Table 4 Chemical compositions of normal portland
cement (Unit : %)
Si0; | ALOs | CaO | MgO| SOs | K20 | NazO |FexOs
21.09] 484 |63851 332 | 3.09 | 1.13 | 029 | 239

86
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Table 5 General properties of super plasticizer

Specific . Unit

gravity pH Color irl?rlrréfilii ilt welght

(20C) & (t/nh)

1224005 | 7010 | D2 brown | Navhthalene | -
liquid sulphonate
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Table 6 Mix design of plantable concrete
(Unit © wt. kg/m")

' Waste
M| e S | S 1

(mm)
SPBO-1{ 5~10 | 148 - 132 1480 | B5| U
SPBO-2| 5~20 | 146 - 1318 1460 | 336 | 23
SPB0-3|10~201 140 - | L2610 | 1400 322 | 23
SPBI-1}5~10| 150 | 167 | 13% | 1500 | 417 | &
SPBI-2(5~20| 147 | 163 | 1329 | 1470 | 392 | 24
SPBI-3{10~20 144 | 160 | 1299 | 1440 368 ) 23
SPBZ-1|5~10| 143 | 373 | 1353 | 1490 | 466 | 25
SPB2-2|5~20| 147 | 368 | 1329 | 1470 | 460 | 25
SPB2-310~20| 143 | 358 | 1202 | 1430 | 429 | A4

*W/B : Water / (Cement + Stone dust)

C} AMEI2|ES| F5t Xz

A ek pH7F 5~8(Hd) 9.5) YLoj=g
ABEIYEE FASH AE st} AREstofof ¢t
oY 248 A e APAE B 1Y %
g¥sted AE 14974 1397 823+
1OE & 3 19 5k Aoy 7|A%AEY &
HAZZIPIHE o), FHAZREIAEHY A
S o)QAARF 10% L3 1087 A
A7 F Aol 19 F<t 71A%As T T 12
A T ofgjollA ZEFA b, 19 B¢ A
el 7174 R8AA FAE 209 A=A E
T3 AYE &R,

g} tHYE X
Fig. 13t 2ol A4 4 Fol| SSHldES 5
cm FE ZE T O Ao AY 2099 AE3
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Table 7 Test results of plantable concrete

Mix Void ratio Compiisgllc\//gnft)rength pH value by ages (days)

t 4 i

ype (%) Normal Neutralized ; - Normal17 - 117\Ieutrahze;19
SPB0-1 270 66.8 64.1 12.65 11.39 11.38 10.78 9.45 9.36
SPB0-2 274 614 61.0 12.63 11.37 11.34 10.70 9.33 931
SPB0-3 279 51.1 50.3 12.50 11.22 11.21 10.54 9.25 9.18
SPBl1-1 26.3 67.0 65.2 12.45 11.15 11.12 10.46 9.18 9.15
SPB1-2 26.9 64.8 61.3 12.35 11.14 1110 10.45 9.14 9.12
SPB1-3 278 543 52.0 12.31 11.09 11.05 10.43 9.10 9.08
SPB2-1 25.8 76.7 724 12.14 10.95 10.72 10.31 9.08 9.07
SPB2-2 265 66.5 63.8 12.00 10.85 10.65 1023 9.05 9.04
SPB2-3 213 58.8 95.3 11.98 10.76 10.55 10.12 9.04 9.02
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Table 8 Comparison of length of plants

(Unit - cm)
Plant Mix Weeks _
type | 1| 2 (3 (4|56 |7
Perenniat | EBLL 0] 55| 82134144 150167
rye;enr“;zs PB2 | o] 60| 84|134 149161 [169
B9 pR3 [ 0| 75(102[152 (166|177 182
Lecodega| PELL 0] 13 22] 35] 40] 44] 45
espedezd ppo | ol 11| 20 30| 33] 38| 38
bicolar
PB3 | 0] 1.3[ 26] 35] 48] 51/ 51
Lecodea PBLL 01 01 06 10] 11] 12 12
ospeceza epo | o) 04| 11] 13| 14] 18] 18
cuneata
PB3| 0] 03] 09] 11| 12] 14] 14
% Waste stone size - PB1 : 5~10mm, PB2 : 5~20mm,
PB3 : 10~20mm

555 ehs A A447 AI3E, 2002
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