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Abstract

Currently, the production and processing of rubber products has received more
attention, which is in line with the government policy of promoting the use of rubber. In addition
to the excellent properties of rubber in bonding and elastic, it is interesting to use rubber as
an ingredient to produce bricks. The aim of this research is to study the effect of para rubber latex
on the engineering properties of adobe brick. Para rubber latex was used as an additive at the ratios
of 5,10, 15 and 20 percent by weight of water. Volumetric change, water absorption and compressive
strength of 28 - day adobe bricks were investigated. Results showed that adobe brick with no para
rubber latex revealed a volumetric change of 20 percent. Water absorption could not be measured
since the bricks were totally dissolved and did not retain any shape. The compressive strength
of 9.18 ksc was observed. For adobe bricks containing para rubber latex, the volumetric change
increased with increasing para rubber latex addition. The water absorption of adobe bricks tend
to decrease with increasing para rubber latex content. The highest compressive strength of 15.75 ksc
was observed with para rubber latex addition at 15 percent by weight of water. Thus, it could
be concluded that the para rubber latex can improve the engineering properties of adobe bricks.
The most suitable latex content for brick making from this study was 15 percent by weight
of water because it has the highest compressive strength, lower water absorption and similar
volumetric change to those of adobe brick with no para rubber latex. In addition, the knowledge
gained from this research could also lead to further development in the production of adobe bricks

mixed with para rubber latex for commercial purposes as well.

Keywords: adobe brick, para rubber latex, volumetric change, water absorption
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UNIFIED SOIL CLASSIFICATION AND SYMEOL CHART

LABORATORY CLASSIFICATION CRITERIA

COARSE-GRAINED SOILS
{more than 50% of material is larger than No. 200 sieve siza )

_Clean Gravels (Less than 5% fines) Dea Dg
S aw Well-graded gravels, graval-sand el Cy= 5 greater than 4; G = D.1 *Um batweaen 1 and 3
< mixtures, little o no fines 10 o
GRAVELS B '
More than 50% 5 Poary-graded gravels, gravel-sand _ ! .
of coarse  [207 B | mixtures, litle or o fines GF Mot meeling all gradation requirsments far G
'ﬁﬁ”u'ﬁ"r Gravels with fines (More than 12% fines)
4 e & . Wi
seve size R GM | Silty gravels, gravel-sand-silt mixtures G :'::'m I:::':t:z}::' > Above "A" line with P.1. between
o — 4 and 7 are borderling cases
'9:‘. ac Clayey gravels, gravel-sand-clay ae Atterberg limits abowve "A" | requiring use of dual symbals
4..-%; mixtures line with P.I. greatar than 7
Clean Sands (Lass than 5% fines) D30
Well-graded sands, gravelly sands, aw Cy= ) greater than 4, Cr, = Ds batween 1 and 3
litle or no fines 0 10
SANDS o  Yp W
50% ar more porly graded sands, gravelly sands, ) ) )
of coarse 5P|l or no fines SP Nolmeeling all gradation requirements for GW
fmﬁ'::" :g“_i“" Sands with fines (Maore than 12% fines)
sieve size SM | Silty sands, sand-silt michres g Adterberg limits below "A™ | | imits platting in shaded zane
' ling or P.I. less than 4 wilh 1. batween 4 and 7 ans
, wae | bordering cases reauiring usa
5 Clayey sands, sand-clay mixiures sC r:m%{r‘ém?ﬁ;: 7| of dual symbols.

FINE-GRAINED SOILS
{50% or more of material is smaller than No. 200 sieve size.)

Inorganic silts and very fine sands, rock

Duzberrvineg percentages of sand and gravel from grain-size cunse, Depending
on percentsge of ines (fraction smaller than No, 200 sieve size),
coarse-grained $oils ank classiied a5 lollows:

SILTE ML fiour, silty of clayey fine sands or claysy Less than Spercent ... ... ... ...occo.iocentinnnaa.... OW, GP 5W, 5P

AND silts with slight plasticity M}:ﬂ:ﬂmﬂr{-ﬂ\cunl. |_im-! GGI.SM. 8C
CLAYS Inorganic.cliys of low 1 medium 510 12 OGNt . ovveraninnnns. ..., Bordeding cases requiing dual symbols
Liquid limit CL plasticity, gravelly clays, sandy clays,
Iess than silly clays, lean clays PLASTICITY CHART

50% -

o Organic sills and crganic silty clays of o]
E lows plasticity Y
g 5 ’
Inorganic silts, micaceous or z . L~
MH | dialomaceous fine sandy or sty sails, o a0 e
SILTS elastic sits o] " ALINE:
cﬂes § 20 Pl = 0.73(LL-20}
: Inorganic clays of high plasticity, fat

Liguid limil A CH | days = el MHEOH

0% g = -
o greater o | Organic days of medium ta high 2 wl— ,/

plasticity, organic silts o S FE? ML&CL
- 1

HIGHLY | _ 1 O %0 20 a0 <0 o 60 70 80 90 100
ORGANIC v BT Peat and other highly arganic soils LIQUID LIMIT {LL) (%)

S0ILS I

udsznen 9 M319MIUNUILANAUTLUY Unified Soil Classification System

{ o a a 4
ﬁlﬂ : DITIWUNAUNWIAINTTU. aau"lau. 2560.
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2. MINATDUHIVAINAWAIAANVYDIAY (Plastic Limit : P.L.) @100105§ 11
ASTM D 4318-93
2.1 5 naaou

2.1.1 Whauiiwson 13d 15 umsmaA Liquid Limit 01152308 20 n54 nauny

Y 9 o

3 Y A v & <3| Y 9 ' J A A
u’]iﬁmﬂﬂuWﬂ’]ﬂWﬂiﬁWN’]ﬂﬂq@ L!a'JﬂulﬂuﬂGUﬂaNlﬁuWWﬂuﬂﬂaWQﬂﬁgu'lﬂ! 10 yaaluasg

o

= ] o g’; 1 =} ] 9 Yy
m”lﬂmwuuwummﬂuam1 80 - 90 AFIADUIN UNTENUY WTUNaNYD uaz“lwu

9 [ o

durguenaslszunm 1 yu
1 ) 9y 2

2.1.2 ihdeg1an ld 1l lanszdleaomaitsuian sy ANusuaInal)
= 1 . . L A
1380731 Plastic Limit (Wp ¥i39 P.L.)

y 1 (%] 1 1 H
2.1.3 MIMINAFUTI08191108 3 - 5 @10819 AWMAUR DY
2.2 Mmamuan IdannansnaasIdsiaNnumilieIve AU

Y
2.2.1 dmmfSuaniluauldonngas

1navesrin luau
0 = X100 (6)

1AVDIAUD LI

1.1) Liquid Limit (L.L.) 811 ld91nns1iimsime 25 a5

] 1 ] Y
1.2) Plastic Limit (P.L.) f1ua910A 1R a8nnusunm 1d 2 asa
1.3) Plasticity Index (P.I.) = L.L.-P.L.

1.4) Flow Index (I) A9 ANVFUVOUFUNI W (Flow Curve)

m —m
1 2

If = N (7)
log —
N
2
A N7
W M = afsyanhluau
2 ; :
m, = ANUFUUU Flow Curve ﬁi]ﬂ 1 (MUIN)
N, = 9uumaniznga i
& = "y
m, = AMNFUVU Flow Curve 199 2 (A1)

N, = 9WIUMIMLNgA 2
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Plasticity Index (P.I.)
1.5) Toughness (I) = (®)
FlowIndex (It_)

m —P.L.
1.6) Liquidity (I,) = —— 9)
P.I.
o m, = ANUFUAINEITUFIAVDIAU (Natural Water Content)
(P.1)
(1.7) Activity of Clay (A, = (10)

%Clay YH1ANN31 No.200

3. MINAABVKRIVADINAAAIVDIAY (Shrinkage Limit : S.L.) AINNINIFIU
ASTM D 4318-93
ay
3.1 J5nAdoU
o a A A Yy 9 ' . . .. [ o %’
3.1.1 ¥aunws on'1318291nm511A1 Liquid Limit U5eanat 30 n50 narunuii
) A ' . . ' ° Y o . I 4 3 o 1
Tviweadielalu Shrinkage Dish nousiN1snaaen 1411 Shrinkage Dish JFariminneu
Y r [
udamiiiuneluung q iietlesnuAUAARY Shrinkage Dish tonanAuL
v 9
3.1.2 haunmauudl laaalu Shrinkage Dish 31434 3 ¥4 91 9 AU A3
] 9 X
Shrinkage Dish tio laauluunazyu e laresermeeonvinandSuimihauldSeueave
Ly . o
YoV VDY Shrinkage Dish 118311 11U ¥91i 11170 YaeenalFlueniadseuia 3-6 ¥2Tuq

a

Y a = S =2 1 o 9 A 2 L 9
Iddvosdulaswiludoon Yaesrhuduaiou Ngurgl 1105 osruaaided Nel3szum
12 ¥ 14

a Y a = o FY ) 14 a Y
3.1.3 msudsuiasneuaudeninla lagiie1euauutisesnain
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Shrinkage Dish t1d21d15onaslu Shrinkage Dish audn 1800559150 Tud 00321109
ldununszaniiiamuinaasuuveudlrsussglsen sz lddsenaruiudusenun

" 9) dal l @ 9 =

aglunienszidind suassenszminuvenalened
~ @ 3 o . .
3.1.4 111 Shrinkage Dish NU3591/50n%392 1A11%1N570v09 Shrinkage Dish
o 3 Y < | = g o .
fu1lsen t@Foudnilseneenain Shrinkage Dish 5180150111111 50N 10 Shrinkage
Dish #3301 lumiSmasnmisudenaudlen1d (Ren3mdsunnsves Shrinkage Dish

2
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a Y a o . . {
3.1.5 msnfsuiasdouauuiain 1@ 1ae219 Shrinkage Dish NUs391500

< Y & o w I a A Yy v . . o '
wuaaludrenszies harednauiountadINuulsenlu Shrinkage Dish WWunszan
; oA bt .
nawvinaldauavacly audlsendrunuduesning e $91imiin Shrinkage Dish +

. . , . .
Uson Mrdeiier1UWnoona1n Shrinkage Dish + U0 3z laimiindsenfignunun
A Y a Y
ATRIVENIFATRER L IR

3.2 mssnui ldnnraninaassmiaiinanadivesdy

3.2.1 mwuindsinasvesdaulen (Volume of Wet Soil : V)

w
V.= — (1)
13.53
e V. = 1Sinasvesseniimibeii em’
7 < 7 . N
w, = ihwinveslsenignununiniieniy

3.2.2 AammYsuavesAnLia (Volume of Dry Soil : V)

Wd
V. d [ (12)
13.53

A ¥ @ ~ Aa < @
e W, = UTWUﬂﬂl@QﬂﬁﬂﬂﬂgﬂllﬂUVINWU'JEJL‘]JUﬂiiJ

3.2.3 AUIUNIA Shrinkage Ratio

W
Vs

A %’ @ a Y A ] I @
e W, 3 umuﬂﬂlmﬂmmmwmmﬂuﬂm

a ~ ] I
\Ys = Suesvesduuiaiiniaodlu cm®
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3.2.4 MUIUMIAITLAUNTHAAD (Degree of Shrinkage : D)

S

V-V
D, (%) - S 1100 (14)
V.
4 a 1 I
Weo v, = uesvesaudeniimiiedy om’
a o 1 <
v, = Y5mnesvesdvuiandseniiviedy cm’

NATOUWINIINGD IS UWIZ VDAY (Specific Gravity) MNNIATFIU ASTM D 854-00
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Aaxy k) axy .
1.1 I5MININYITNIINAADN (Experimental Procedure)
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