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ABSTRACT

This study was performed to examine engineering properties for planting of porous concrete block containing rice
straw ash. Tests for void ratio, compressive and flexural strength, pH by neutralization treatment time and curing
method were performed. As results, the void ratio tends to decrease with increasing rice straw ash content. But, the
compressive and flexural strength tends to increase with increasing rice straw ash content. When the neutralization
was treated at the curing age 6 days, the greatest strength was showed. The pH of porous concrete without
neutralization treatment in dry and water curing are shown in 10.32~1055 and 9.41~959, respectively. The pH of
porous concrete by neutralization treatment in dry and water curing were shown in 974~1010 and 8.13~9.32,
respectively. The porous concrete block size was 23X23X4 c¢m, and species of planting were Tall fescue, Lespedeza
cyrtobotrya and Lespedeza cuneata. At the 6 months after seeding, germination ratio and grown-up length of Tall
fescue, Lespedeza cyrtobotrya and Lespedeza cuneata were shown in 90, 60, 5026, and 40~50, 90—~110, 656~75 cm,
respectively. These porous concrete block containing rice straw ash could be used for planting.
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Table 1 Physical properties of cement

Specific . Setting 'time Compressive strength
gravity Bla%ne (h-min) (MPa)

o {cm*/g) -
(20C) Initial | Final | 3days | 7days | 28days

3.15 3124 | 5-7 | 7-20 | 194 21.6 32.3

Table 2 Chemical composition of cement (%)

Si02 | AlOs | FexOs
21.09 | 484 | 2.39

CaO | MgO | NaxO | KO | SOs
63.85 | 332 | 029 | 113 | 3.09

Table 3 Physical properties of coarse aggregate

Size Specific Absorption | Fineness Unit
(mm) |gravity (20C)| ratio (%) | modulus |weight (kg/m’)
5~20 2.64 2.62 7.28 1,449

Table 4 Physical properties of RSA

i Passi ent (%)
Spec_1f1c Unit weight| Blaine assne .perc(n ) ?
gravity (ke/m) (em¥/g) in sieve (ym
(201C) 90% | 50% | 10%

2.25 252 3,888 86.6 16.4 0.8

*+ RSA : Ratio for cement weight(%)

Table 5 Chemical composition of RSA

Si02 | AlOs (FexOs| CaO [MgO| NaxO | K20 | SOs (Ig.loss
548 | 219 | 821 [595106| 192 {182 | 06 | 25

Table 6 Mix design of porous concrete block for planting (kg/m®)

vis e |msae o | O e | R | Gy [N sl O[Sy e | e
RPC 1 0 50 214 1,500 0 2 107
RPC 2 2 54 210 1,500 4 2 116
RPC 3 4 5~20 58 206 . 1,600 8 2 124
RPC 4 6 59 201 1,500 12 2 126
RPC 5 8 62 197 1,500 16 2 132
312 FEEI2(EYE| =2 M162 35(2004)
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Table 7 Test results of air void and strength of porous concrete containing rice straw ash

NN

Time of neutralization treatment (days)
Mix type| Curing ra;’(())i(c(l% ) Compressive strength (Mpa) Flexural strength (Mpa)
Untreat 1 6 13 20 Untreat 1 6 13 20
ment ment
RPC 1 Water %65 5.67 6.75 7.15 6.57 6.30 0.63 0.64 0.70 0.69 0.69
Dry ’ 5.48 5.75 6.17 5.98 552 0.61 0.64 0.69 0.68 0.68
RPC 2 Water 346 6.84 7.55 8.08 7.76 7.50 1.01 1.02 1.06 1.06 1.05
Dry ’ 6.39 7.01 7.64 7.61 742 1.01 1.02 1.04 1.02 1.02
APC 3 Water 999 7.24 7.77 8.61 8.31 8.01 1.07 1.10 1.20 1.18 1.16
Dry ’ 6.93 7.50 8.09 7.83 7.67 1.03 1.03 1.11 1.11 1.07
RPC 4 Water 303 9.07 9.56 10.05 10.01 9.81 1.19 1.26 1.29 1.27 1.27
Dry ’ 9.03 9.39 9.57 9.48 9.41 1.11 1.18 1.26 1.26 1.25
RPC 5 Water 292 9.08 9.37 9.92 9.68 9.41 1.14 1.25 1.28 1.27 1.23
Dry ) 897 9.16 951 942 9.34 1.04 1.16 1.23 1.18 1.18
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Table 8 Test results of planting by porous
concrete block

Type Grown-up length (cm)
S%?;;letfngf T Lespedeza | Lespedeza
Time of all fescue cyrtobotrya| cuneata
measurement
4 days Germination - -
7 days 1~2 Germination -
14 days 5~6 0.8~1.2 |Germination
21 days 9~11 4~5 05~1
1 month 15~17 9~11 2.0~25
2 months 35~40 40~50 15~25
3 months 40~50 70~90 30~40
6 months 40~50 90~110 65~175
Germination ratio (96) 90 60 50
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Photo 1 Growth appearance of Tall fescue
(6 months after seeding)

Photo 2 Appearance of Lespedeza cyrtobotrya
(30 days after seeding)

Photo 3 Growth appearance of Lespedeza
cyrtobotrya (6 months after seeding)

Photo 4 Growth appearance of Lespedeza cuneata
(6 months after seeding)

317



A7l E 30~40cmE YERLCY, Photo 4914 He 8 el WolgE 60 %E HERUSH, 27l A
dheh o] I 5 1809 0] et AlHeME 6~ em BELE7F Aoy ARte] gl wt J4rrt
2 etk @, vgEle 2] dolrlds AEE5E) e Aoz e, 9 F 180¢ 90~110cem
%7] e 27] AFHESEHRE Foly] fErE 2 9| /¢ dolE ekt
g} Zo] dolgdt 2SR E A} B 4 9) "Hlgele] Holg2 50 %5 YEhieH, st In
ke Zo) wide & Aew Az, glol wjsle] VISR =& AR Y,
3 T 18090 65~T5cm] A0S VERIT
4.4 E 10) W2e g4 250 440l 7bsaiia, A=

Hgo) 7|8 7o) $53e] 4B Aol 974

HAAWE QT UBAIAES Ndde] 358, & = o) AL AL u)e FIHAY Aoz v)dgrt
AR 2 A AEAled mE A= # pHE SAs
i, AAEE YoM A4 B4s dTeiges, 1 2 2o 2
HE gofsb vt 2
D) 582 YA 9 o2} 202~346 %2 YE B o7 oypdE A7) A0 2y
won, yAe gQj#e] FERE IFEL fa om old A =ghuth

she Aoz Jehgt,
2) {EATE FFUERANAME BAAY ELF wet
634~1006 Mpa®  YERE,  7)A%A A

&

Ho

= 639~ =
1} o WA Qe 0, 501G L]
ISV HEPLOM, NEAS 6% R Y| ogy nen, anusmzagss Ay zage

ZAEA 7P aA  YERT g .
- N 3Y3]7], 1249 5%, 2000, pp.17~22.
3 - A% W= ’ s
P WEE FTPRINE RIS B W 10, o Compasites Materials,

I~129Mpa® YERRY, 7@%1%{_ 101~1.26 Mechanical Properties and Performance,” E &

MpaZ HERton HAZE 6% EY3 o3 23 FN Spon, 1995, pp.66.

BlEAA 71 A vebsth 3 AXE WIF AW, 29y, “OEd 2agey 7|
4) A3 A Ade we EAE 2 AAEE EE ) 378 BT =3y’ k23 Eds & dedn

oA AH 6Yoll FA43 ASE 3 ALt 7 2 3] =% 84 13, 199%, pp.153~159.

vepton FX3t Az Al-d #Agle] $438 HeE 4. Japan Concrete Institute, “Eco-concrete Research

A B2 ASEn At 53 Ao Vet Committee,” JCI, 19%, pp5~30.

5, 48, 199, WA £aE 27 - e =
A ds3erslA], 404 43, 1998, pp.103~108.

6. A7, Aol WA zaRE] FASAARA
B8 APH A7, dRsAA, 49 35, 19

5) T3 Mg s/ &2 711 2 FEENY A pH
= AE 2844 22 10.32~1059 941~9599] WY
2 Yeh} =580 pH #4avl & Aoz Yehtth

6) =48 A& 3 711 B 75 B pHe Al pBE~T2
Y7} -~ 7 ~ : ’
Bl 47 974-1010% 813 ;9;?2"1 BAZ U7 Neville, A M, “Properties of Concrete” 4d Ed,
T3 At EIe WEsh slo] TH AA Longman Malaysia, London, 2001, pp.711~713.
U Aoz Yepith 8. Georgescu, Maria and Badanoiu, Alina., “Hydration
7) Ao wolge N %E Yehlden zU|EAER Process in 3Ca0.SiOr-Silica Fume Mixtures,”
7F $8 Ao ey, 35§ 1809 40~50 Cement & Concrete Composites, Vol.19, No4, 1997,
cm? 4G40l E YeRHIT: Pp.295~300.
2 <%

FYPNE RAANE EYF BEYEaTE 220 3UH ST 03y B30 44 5498 W] 95l SR
W, FEE% 248 A2 A4 2 Aol e SEaEaEd 454% 4% L oH 5 3489, e o

B0 A, P, S R0 A4 B4 o ATE FPsan 47E0, Rade E93ol

38 gaIAAT, Pt EYY] 2740 U SH0m, AY 629 FH8 A @ B
etk pHE AGAETE: 3RS 4% AGEI 4900, $3P $43 HIS AT 2% T4
2) Al BAgle] B& pH A7 LIS Uehisich A ey 250 A, e, nEeE 449 A5 o9 4
A&} PV Sesiglon, BARs wrele 1RSEE 20U, H0E Aol $sle] GurEel EQoIAs
H%E 93018 UERlle] B Aol B A0R Ushith T, AES] AVE ANE EYF 34 TagE
222 prskgon, Bhey BB H4o) Psslel AU I B3 Ggo] 5T A0 BuEr)

=2

o

€
3L
(<)

2 T oo

AR : A ZadEe E5 WAA, FIE, A5, pH

318 p=E32|EsE| =2 Mi6d 352004



