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Experimental Study on Development of Plantable Concrete Block Using
Rice Straw Ash and Application for Inclined Plane

488099
Sung, Chan Yong - Kim, Young Ik

Abstract

This study was performed to develop the plantable concrete block using rice straw ash and apply for
inclined plane. For the planting, plantable concrete block needs infiltration of water and air through void of
block.

The materials used for plantable concrete block are cement, rice straw ash, and coarse aggregate (5-10,
10-20 mm). Plantable block size is 23 X23 X4 cm, and species of planting are Tall fescue, Lespedeza cyrto-
botrya and Lespedeza cuneata.

At the 6 months after seeding, germination ratio and grown-up length of Tall fescue, Lespedeza cyrto-
botrya and Lespedeza cuneata are shown in 90%, 60%, 50%, and 40~50 cm, 90~120 cm, 60~75 cm,
respectively.

Keywords : Plantable block, Rice straw ash, Planting, Neutralization, Tall fescue, Lespedeza cyrtobotrya,
Lespedeza cuneata.
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Table 1 Physical properties of normal Portland ce-

ment
- Setting time Compressive strength
Specific (h-m) (kef/ci)
gravity

Initial | Final | 3days | 7days | 28days
315 5-7 7-20 194 216 323

Table 2 Chemical compesition of normal Portland ce-~
ment (Unit : %)

Si0z | AliO3 | CaO [MgOj SO; | Kz0 | NaO | FexO3
2109] 484 6385|332 309 | L13]| 029 | 239
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Table 3 Physical properties of aggregate

. Specific | Absorption | . Unit
Item (S‘mfne) gravity ratio gggﬁ: weight
{20C) (%) (kg/m)
5~10 6.64
Coarse 2 | 28 1449
aggregate | 10~20 728
C}. SR
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Table 4 Physical properties of rice straw ash

Specific| Unit , Grain size (um)

gravity | weight Blain 0% | 50% | 10%
; 3 | (cm¥/g) o o 0

(20C) | (ke/m’) pass | pass | pass

2.25 252 3888 | 86 | 164 | 08

Table 5 Chemical composition of rice straw ash
(Unit : %)

Si0z | Ca0| MgO| K20 | Na:0 | AlLOs|FesOs| SOs | Ig. loss
54815951 10611821192 1219|821|06| 25
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Table 6 General properties of superplasticizer

Specific Freezing .y Unit
gravity{ pH | Color | point ir}?nrréfjlg ?}t weight
(20C) (c) | MEEEEN | (ye/m?)

Dark
120 |9+1!brown| -2 Naphthalene
sulphonate

liquid

1,190
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Table 7 Mix design of porous concrete block for

planting (Unit : kg/m")

.| Gravel :

Mix ; Natural;  Rice Super

type (r%zrfl) Cement gravel | straw ash | plasticizer W/B
PPC 1] 5~10 | 20014 | 1500 121 20 59.3
PPC 2(10~20| 2014 | 1500 121 20 517
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7t T (Tall fescue)

x]-q QAgoi}q ?B}‘sé] E}_O]D{ 4~69%
of & 27|15 Y %2 50~60 cmoel™,
A3 WMol st B EgEed &
ke EVATE At

2 ek
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}, 22| (Lespedeza cyrtobotrya)
Hubsly 423 XN FA7E FAste] AR
£07 wo| olgy1, A0 60~100 cm ¢ F
Ael 5 Mg

C}. H|32|(Lespedeza cuneata)

A7\l A7tel B Aeks thdxE
A £7)e 27 AW 0] 50~90 cnol T go) ¥
o Ag77F 8~99Q vlElE Mgt

4. LB E50| Mo M

23%x23x10 cm Zk28 =9 31t 2 cmol
ot 2718 et ALTE d4sEy, &
S Y A5 Byrt dts Fels
=2 HYEE 2 cm TR X
7 2o 240 rpmgl AE7] gl
& AEHRE 6027 1FE o MIYEE E5Y
FAXNFAeH, 4" £5& Photo. 29 2ol
Bl %EHW] @5‘]5}“5’- BE 9o 1 om

>

)
s A
=]

=

T

3t T Photo.
=
=

CE &9

=

1o 2 ofF — 30

CIE *é%% 3’_340}01 25 142 xhﬂ“ 15 g
HZEgl Aels 1.3g9) HS BEd &
Photo. 4% @_’O] 1 cm 7]—313 /\]—EE_ }é}\16—],ﬂ %._

BE SRS TR A5l 442 sk

109



il

o o
i
o B°
s L
2 ot
=
Ao
ol o
o
T
o &
UGS
5 E
Huw W_;
o
Mo [y
SR
iy
B
olJ

3fo] BAsk

=4

g7t 77 4 cm? EEE FYshe

HH
LS

429)

5
<>

A%} 3020 Aol B galgich

o)
T

&

30o] A%

Photo. 3 A view of sowing seed

Photo. 4 Nursery soil

Photo. 1 Vibration

Photo. 5 A view after sowed seed

Photo. 2 Porous block
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Table 8 Test results of planting for porous concrete block

Gravel size Grown-up length (cm)
5~10 mm 10~20 mm
Time of ies of planting Tall Lespedeza Lespedeza Tall Lespedeza | Lespedeza
measurement fescue cyrtobotrya cuneata fescue cyrtobotrya cuneata
4 days Germination - - Germination - -
7 days 1~2 Germination - 1~3 Germination -
14 days 4~5 08~1 Germination 5~6 08~12 Germination
21 days 8~10 3~4 05~07 9~11 4~5 05~1
1 month 14~16 8~10 1.5~2 15~17 9~11 2.~25
2 month 30~35 30~40 15~25 35~40 40~50 15~25
3 month 40~45 60~70 30~40 40~50 70~90 30~40
6 month 40~45 90~100 60~70 40~50 90~120 65~75
Germination ratio (%) 0 60 50 90 60 50
. 4= o8 D&

v Z2IYE BE Ad, e 4 v
g e 5 77k Ao wE dolg 4 AR
A Table 83 2t}
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Fe o5 T 4ol olE ARSI, 3
T AFdo] A AFedAM ZA 274 BAS)
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ujgego] ulste] 27| F& dolgd 4% &%
& vEpgQith

e A3 &5 A4 F 3090] AAst &
ApB=20 27 37| 5~10 mm% 10~20 mm
oA el Aaddol= Z7t 14~16 cm9} 15~
17 cmQl 202 yepd &4 374 wE A%
&2 aol= A9 gE Ao Yeitod. I
o) Bg7t 4 cm FAY 5SS FHst] Abd)
AL v 4% JERisith

3%, Photo. 6(b) oA HE ukel o] g &
90do] Axst & ANEZFS A A7 5~10
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(b) 3 months after planting
Photo. 6 Tall fescue
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(b) 3 months after seeding
Photo. 7 Lespedeza cyrtobotrya
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(b) 3 months after seeding
Photo. § Lespedeza cuneata
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