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Soil Cement Brick Composites Rice Straw Thermal Resistance

Charoon Charoennetkul' and Amporm Madsala’

Abstract

This study aims to study the possibility of bringing a mixture of rice straw in the
manufacture of brick. The process was grinding by heating and until the sire of rice straw was
smaller than 2 mm. The rice straw was used to replace the lateritc soil at the ratios of 2, 4, 6, 8
and 10 by weight. The soil cement brick composites rice straw was cured in the air for 28 days.
Then it was tested to determine the compression strength, water absorption according to the
community product standards. After that the product was tested to determined thermal resistance.
The study found that every ration passed the average compression strength of community product
standards 602/2548 on non-weight resistance type. The increasing of rice straw composites
resulted in the brick’s force decreased whereas the water absorption as well as the heat
prevention. It could be concluded that the rice straw composites to produce the brick could be

applicable and be able to increase heat prevention.

Keywords: Coconut wood, Approximation of mechanical property, Intensity of wood color
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#W19414 (gm) FUUA (gm)

(gm) (ml)
BPO C 1,000 3,750 250
BP2 40 1,000 3,710 250
BP4 80 1,000 3,670 250
BP6 121 1,000 3,629 250
BP8 161 1,000 3,589 250
BP10 201 1,000 3,549 250
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ail
4.1.1 Augn3a
INNISNANOUANAVIANIIIAINTIV 1D MINATOY Atterberg limit MINATDY

3 i
WIvIAnag ANNAT I tazmsgaduivesdugnisldnadsde 1l

M13197 4.1 HANTTNATOY Atterberg limit

TEST LIQUID LIMIT PLASTIC LIMIT
Trail 1 5 6 B 5 6
Can No. 19 15 42 25 15 42
No. Of blows 18 24 30 36 - -
Wet. Soil + can 32.39 26.54 26.89 3.5 26.54 26.89
Dry. Soil + can 26.47 23.83 24.11 26.29 23.83 24.11
Mass Of Water 5.92 2ol 2.78 521 2.7 2.78
Mass Of can 11.99 11.91 12.14 12.00 11.91 12.14
Mass Of Dry Soil 14.48 11.92 11.97 14.29 11.92 11.97
Water content 40.9 22.7 23.2 36.5 22:1 23.2
L.L=38.8% P.L=23%
PIL=L.L.-P.L.=15.8%
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M 4.2 HONITNATBLNITHIVUIAAAZYBIAUYNIY

Wt.of soil Wt.of
Sieve | Wt.of sieve Cumulative
+ sieve Retained | %Retained %Passing
No. (gm.) %Retained
(gm.) (gm.)
4 722.18 731.28 9.10 1.82 1.82 98.18
8 472.30 500.70 18.40 5.68 7.50 92.50
10 468.70 484.95 16.25 3.25 10.75 89.25
16 552.30 611.10 58.80 11.76 22.50 77.50
20 541.65 595.35 53.70 10.74 33.24 66.76
40 566.12 811,51 251.45 50.29 83.53 16.47
100 533.44 595.54 62.10 12.42 95.95 4.05
200 294.06 307.36 13.30 2.66 98.61 1.39
pan 283.20 290.25 7.05 1.41 100 0.00
> 500.15
80 \
sn 60
& 40
)
0
4 8 10 16 20 40 100 200 pan
Sieve No.
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[ ] td ]
AR5 4.2 uaznnd 42 wuh dugnwilaiifivinanaz lidoiifinas innw

. - . 4 o 44 a v 4
HudiuazBoastinn Faneandosium Atterberg limit fieAugnisiimsnaninnnlle

o Y -; g 9 o’: dyd a1 = o
mlegiugllila neliinnnuinanahlidvaziosauniues

msnadeunuauiANIaswAugnit ludumsmamnuazsune weidiums

a a wa a cv a 1 :I a o o 4
Ingguauiavesdu dimin Aimsganaivesaugnss lAwanmsnaaouAInITIN 4.3

M99 4.3 HAMINATOUNITHIANLANTUNIZVBIAUYNTY

Test No. 1 2 3 Average
vimiinau B 450.00 453.25 456.55
A I 981.93 986.80 990.40

QNI 30 32 31
mrinauus A 445.04 44925 452.42

yimiinvan + 1 D 693.40 696.00 697.50

Bulk Specifice Gravity (A/(B+D-C)) 2.76 277 2.76 2.76
Bulk Specifice Gravity (B/(B+D-C)) 2.79 2.79 2.79 2.79
Apparent Specifice Gravity (A/(D+A-C)) 2.84 2.83 2.84 2.84
Percent Absurption (B-A)(100/A) PELT 0.89 0.91 0.97

& i e # t & il P < s 4
1NA1519N 4.3 NUN ﬂuqﬂN'iJ'i:mﬂuiﬁum"hhz"lmmwu m’nnﬂﬂn"lcmmtmw
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= J a |a ] o J s 1 o = 4:( L) o’)’ 4
AatuzivSanie fuauiuanmiadouie pazdullseAnsms FuruveIruaun

¥ ¥
Wi AugnSiriiaiifisnnuansumng mny 2.84 uazAIMIgaFIi1 ALY 0.97
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4.1.2 vhav

1nS2etar et g 3.1 iy mageumunil ldnadsa1s 199 4.4

o a ¥
M3 4.4 Naﬂ'ﬁ'ﬂﬂﬁﬂUVﬂ\uﬂﬂ‘UﬂQﬂ]Q‘ﬂ‘n

Proximate analysis
Moisture, % 10.00
Ash, % 10.39
Volatile Matter. % 60.70
Fixed Carbon, % 18.90
Ultimate Analysis
Carbon, % 38.17
Hydrogen, % 5.02
Oxygen, % 35.28
Nitrogen, % 0.58
Sulfur, % 0.09
Chlorine, % Na
Ash, % 10.39
Moisture, % 10.00
Other Characteristics
Bulk Density , kg/m3 125
Higher heating value , kl/kg 13,650
Lower heating value , kl/kg 12,330

1NA51eT 4.4 wudh Hhetniannueud Sawindy 12,330 kikg dluanuenld

v
v o 0 s L] = 9/ =
N5 A adnmanudeudananinn ¥ ldeTinnmsaen lndiyemas
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MIaH 4.5 Sasrdaunauvesdgudendszaulanimin
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fetne | vheda CROI] Augn3s i
(gm) (gm) (gm) (ml))

BPO - 1,000 3,750 250

BP2 40 1,000 3,710 250

BP4 80 1,000 3,670 250

BP6 121 1,000 3,629 250

BP8 161 1,000 3,589 250

BP10 201 1,000 3,549 250

wanewwg BP 0 Aesgudeniszamuiléfugnisdmiduiaguaasan

BP 10 Aodgudentszauiilivhadnunuiidugnisiesas 10
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MIUUA % 2139 mUui 249 Tus kg/m
BPO 5.5 16.51 1,563
BP2 4.46 10.79 1,627
BP4 6.63 15.38 1,514
BP6 11.55 17.55 1,470
BPS 15.61 21.15 1,398
BP10 23.39 24.04 1,312
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BP0 26 1 76.5 32.0 58.17
BP2 28 1 76.5 315 58.82
BP4 26 1 76.5 30.0 60.78
BP6 28 1 76.5 29.0 62.09
BP8 29 1 76.5 28.0 63.40
BP10 29 1 76.5 27.5 64.05
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M3 .1 510AZIBYAYDIHANITNATBUHIVUIATIUAAZYDIAUYNTT

Dry Wt or Sample = 1000 gm

MINTA 4.2 HANSNATOUNITHIVUIANAZYBIAUGNTS

Wt.of soil Wt.of
Sieve | Wt.of sieve Cumulative
+ sieve Retained | %Retained %Passing
No. (gm.) %Retained
(gm.) (gm.)
4 722.18 731.28 9.10 1.82 1.82 98.18
8 472.30 500.70 18.40 5.68 7.50 92.50
10 468.70 484.95 16.25 3.25 10.75 89.25
16 552.30 611.10 58.80 11.76 22.50 77.50
20 541.65 595.35 53.70 10.74 33.24 66.76
40 566.12 817.5% 251.45 50.29 83.53 16.47
100 533.44 595.54 62.10 12.42 95.95 4.05
200 294.06 307.36 13.30 2.66 98.61 1.39
pan 283.20 290.25 7.05 1.41 100 0.00
> 500.15

A15197 1.2 510ALDIANIMINATOUNINNTUNIZYDIAUYNTY

Specific Gravity (G.s)

Test No. 2 3 m‘a‘u
vimin Ay (Sat.Surf.Dry) (B) 445.50 448.80 | 450.60
smiinean + A +1h (o) 980.43 984.20 | 987.30
QUNYI 31 30
viwitingao + A 74156 | 74641 | 750.10
i 44354 | 44665 | 44832
Yimiinean + 1 691.90 693.40 | 694.40
Bulk Specific Gravity A/(A+D-C) 2.83 2.83 2.84 2.83
Bulk Specific Gravity B/(B+D-C) 2.84 2.84 2.85 2.84
Apparent Specific Gravity , A/((D+A-C) 2.86 2.87 2.88 2.87
Percent Absorption, (B-A) (100/A) 0.44 0.48 0.50 0.47
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45

" -
M3190 1.3 HAMINATOUMIANUUUILUULAZANUFUIBIAUGNS

DENSITY
Trial (water added) % 4 6 8 10
Mass Mold+Soil (Kg.) 6.24 6.43 6.55 6.40
Mass Mold (Kg.) 442 442 442 4.42
Mass Soil (Kg.) 1.81 2.00 2.12 1.97
Wet Density (em/ml) | 192 2.13 225 2.10
Dry Density (gm./ml.) 1.82 1.96 2.05 1.86
WATER CONTENT
Can No. 20 25 7 16
Mass Can+Wet Soil (gm.) 35.76 3437 39.26 39.68
Mass Can+Dry Soil (gm.) 34.70 32.96 37.15 37.00
Mass. Water (gm.) 1.10 1.40 2.10 2.70
Mass. Can (gm.) 16.10 16.10 15.90 16.00
Mass Dry Soil (gm.) 18.70 16.90 21.30 21.00
Water content (%) 5.70 8.30 9.90 12.80
100 % Mod. COMP.  cecieeieierusrasceniiaseisistastmataasiaitssesasan = 205 gm./ml
95 % Mod. COMP....  cecceresirsssessanssnsmsisanetmmarnatastuitaiaann = 194 gm./ml
OMC., | o Tl e et e Tl o S ot = 970 %
=" o i
o es, 0o e :
-
. s s 7 8 o 10 " 12 8 "

Water Content %

4 o o d 1 ' s 5 a o
o .1 anuduiuisrniennumuinuieiuanuauluaugnis
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M15199 N4 WANMTNAABUNIATLL Uag Pl ¥93AUgN3Y

No 1 2 3 4
Wet Soil + Can 41.02 37.50 24.30 24.65
Dry Soil + Can 38.00 35.15 22.00 22.05
Can 28.55 28.15 16.10 15.80
Dry Soil 9.45 6.50 5.90 6.25
Of Moisture 3.02 235 230 2.60
Water Content % 31.96 36.15 38.98 41.60
No.of Blows 35 32 %50 35 21 18

No 1 2 3 4
Wet Soil + Can 31.73 30.90 19.70 18.40
Dry Soil + Can 31.2:1 30.60 19.28 18.05
Can 28.55 28.65 16.10 15.80
Dry Soil 2.66 195 3.18 2.25
Of Moisture 0.52 0.30 0.42 0.35
Water Content % 19.54 15.38 13.20 15.55

Averavge Water

content

PI1=158%
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ol ol ol of of o/ 38 o| oy Of of Of 0 O] O
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"% 1o | ol ol o of o/EE 0| o] of o of of of ©
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: 1o W o A =1
13197 1.6 LaRIHAMINATeUMIAIMdIsatgudentszaunauvhadn

91yN13UNT 28 T

f1899a(MPa)
AIBYN Shoten | drededt | hedndl | @weden | @aegiedn ANnaY
1 2 3 4 5
BP 0 8.71 6.77 7.57 7.63 7.67 7.67
BP 10 7.61 8.25 6.77 736 6.40 7.26
BP 20 7.84 553 7.58 7.09 7.74 7.16
BP 30 6.16 S5 6.61 7.08 6.93 6.49
BP 40 5.16 483 6.30 5.798 5.63 5.54
BP 50 4.13 5.35 5.97 5.79 6.1 5.50

a o e : o
BP = Syudentszauiunudindlohdunihudunlodidud

Mwi 0.3 Jaafiwsoudmiumsiing
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Soil Cement Brick Composites Rice Straw
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- ABSTRACT : This study aims to study the possibility of bringing a mixture of rice straw in the manufacture of brick.
The process was grinding by heating and until the sire of rice straw was smaller than 2 mm. The rice straw was used to
replace the lateritc soil at the ratios of 2, 4, 6, 8 and 10 by weight. The soil cement brick composites rice straw was
cured in the air for 28 days. Then it was tested to determine the compression strength, water absorption according to the
community product standards. After that the product was tested to determined thermal resistance. The study found that
every ration passed the average compression strength of community product standards 602/2548 on non-weight
resistance type. The increasing of rice straw composites resulted in the brick’s force decreased whereas the water
absorption as well as the heat prevention. It could be concluded that the rice straw composites to produce the brick could

be applicable and be able to increase heat prevention.

KEYWORDS: Compression Strength, Absorption of Water, Thermal Resistance
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