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ABSTRACT

Manufacturing of clay bricks to be used in house construction requires raw materials such as clay
and natural fibers. However, natural fibers have lower durability. The researcher was interested in
replacing natural fibers with plastic strips. The purpose of this article was to determine the effects of the
sizes and quantity of polyethylene fiber on the strength of adobe bricks. This study used polyethylene
strips with a width of 0.25 cm and 0.5 cm and with aspect ratios of 1:1, 1:5, and 1:10. They were mixed
with clay and both one size and two assorted sizes were made. Meanwhile, the volumes of each plastic
strip from 0%-2% were controlled by the weight of dry soil. The unconfined compression test was
performed on the samples. The suitable ratios were selected to produce adobe bricks and then the
compressive strengths were investigated. The results revealed that the clay samples had high plasticity
and the maximum dry density was equal to 1.346 ton/m> at 30% of optimum water content. The
unconfined compressive strengths (q,) of the clay mixed with plastic strips were between 1.47-3.74
kg/cm2 with 1:5 of the aspect ratio. This aspect ratio achieved the maximum unconfined compressive
strength, followed by the aspect ratio of 1:10 and 1:1, respectively. However, the unconfined
compressive strength did not vary significantly with the number and the size of plastic strips but it
depended on the distribution opportunities and the pattern of laid strips in the soil texture.

The compressive strength test of adobe bricks showed that the plastic strip with a size of 0.25x1.25 cm
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achieved the maximum compressive strength which equals to 13.54 kg/cmz, and both plastic strips with
the two sizes of 0.5x0.5 cm with 0.5x2.5 cm and the single size 0.5x2.5 cm achieved lower compressive
strength, respectively.
Keywords: Adobe Brick, Adobe Houses, Polyethylene Plastic, Soil Reinforcement,
Compressive Strength
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Table 1 Experimental proportions of polyethylene plastic strips with assorted sizes

Plastic Sizes

Proportion by weight

0.25 cm x 0.25 cm : 0.25 cm x 1.25 cm
0.25 cm x 0.25 cm : 0.25 cm x 2.50 cm
0.50 cm x 0.50 cm : 0.50 cm x 2.50 cm
0.50 cm x 0.50 cm : 0.50 cm x 5.00 cm

1:1
1:1
1:1
1:1
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0.25 cm. x 0.25 cm. Size (1:1 Aspect Ratio)

0.25 cm. x 1.25 cm. Size (1:5 Aspect Ratio)

0.25 cm. x 2.5 cm. Size (1:10 Aspect Ratio)

0.5 cm. x 0.5 cm. Size (1:1 Aspect Ratio)

0.5 cm. x 2.5 cm. Size (1:5 Aspect Ratio)

0.5 cm. x 5.0 cm. Size (1:10 Aspect Ratio)

Figure 1 Configuration of the polyethylene plastic strips
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Figure 2 Schematic diagram of the experimental process
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Table 2 Geotechnical properties of experimental clay used in study

Type of Testing Result
Liquid Limit 57.8 %
Plastic Limit 30.0 %
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Specific Gravity of Soil 2.71
Hydrometer Analysis 0.001-0.089 mm
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Figure 3 Failure characteristics of sample by the unconfined compression test
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Table 3 Results of the unconfined compression test of polyethylene plastic mixed clay
Types of Mixing Proportions of Plastic (%)
Single Type 0 025 050 0.75 1.00 125 150 1.75 2.00
Sizes Sizes Aspect
) ) . Unconfined Compressive Strength of Plastic Mixed Clay (ksc)
(cm?) (cm?) Ratio

0.25x0.25 - 1:1 1.75 197 194 225 244 211 267 374
0.25x1.25 - 1:5 281 205 222 264 336 292 263 275
0.25x2.5 - 1:10 262 276 211 226 231 282 251 234
0.5x0.5 - 1:1 225 256 244 191 164 177 169 147 147
0.5x2.5 - 1:5 212 262 249 233 223 224 190 167
0.5x5.0 - 1:10 1.73 147 223 196 197 204 214 1.74

Assorted Type (1:1)
0.25x0.25 0.25x1.25 1:1 &1:5 269 352 276 235 270 234 257 3.56
0.25x0.25 0.25x2.5 1:1 269 281 3.04 249 280 248 290 262

&1:10
2.25
0.5x0.5 0.5x2.5 1:1 &1:5 347 241 252 252 323 322 316 2.68
0.5x0.5 0.5x5.0 1:1 252 287 235 238 3.04 201 230 1.86
&1:10

NANIITNARDIVOIAIDHIINANLE W
WRIRANTWIANING 0.25 . UWRAIAI8NITN
1u Figure 4 Aasoiiduwana@nlunndanaiu
A113817 (Aspect Ratio) WUANR8ITULINE®
WAL (q,) TulauUsHuaNUTN MEIUHEY
UATTWIAVDILFUWAIRAN LT RBE AT Leias
%uag]ﬁ’um‘sm:mmé‘um:gmmummwé’wm
LEUNAIRANTIVLHINAAONITLRONT U
(Translation) #2slagtFunaradinruia
0.25x1.25 wx. (Aspect Ratio 1:5) T2 1y

°11aaﬁné’aé’@Lmulﬁmgaﬂ’jﬂﬁumﬁmﬁauum

feneniTwanadnuu1ndu g NonUsunodn
WaEANTALA Nz aUA 0S8z 0.25 LRZTI
$ounz 1-2 vagrinwingw tasaniidninassa
wnuldagindidladsnigu lunsasenu
P10 LFUNAIFANVUIA 0.25x0.25 U4, (Aspect
Ratio 1:1) IﬁLLmMuﬁm"h5‘@@%1@3mﬁaﬁﬁ%mm
fungNdNINTouas 1.75 lagsinwindu i
ALARLMSISaUNWIALIVOIRWRTRDINFULAY
WANRANLULARZEATIFIUAINNYNY 1:1, 1:5,
wag 1:10 JfnUszaunm 2.36 NNn./as.T4., 2.67

NN/@7. Y., LR 2.47 NN./OT.TY. ANAAL



333Inemaasuasinelulad uniInensensasmans 9N 9 aufl 1 2563 61

—0—-0.25x0.25cm —9—0.25x1.25 cm

——0.25x2.5 cm

Unconfined Compressive Strength, qu (ksc)

1.0

0.00 0.25 0.50 0.75

1.00 1.25 1.50 1.75 2.00

Proportions of Plastic Strips (%)

Figure 4 The relationship between compressive strengths and plastic proportions with 0.25 cm

of width
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Figure 5 The relationship between compressive strengths and plastic proportions with 0.5 cm of width
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Figure 6 The characteristic of the mixed specimen with 2% amounts of plastic strips
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Figure 7 The relationship between compressive strengths and amounts of assorted plastic strips
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Figure 8 The percentages of adobe bricks’ shrinkage with the select plastic strips
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Figure 9 The strengths of adobe bricks mixed with the select plastic strips
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Figure 10 The failure characteristic of adobe bricks mixed with plastic in the compression test
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