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The Study of Engineering Properties of Adobe Brick for Earth Structures
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Abstract

The purpose of project was to study the basic engineering properties of soil and mixture
material and engineering properties of adobe brick for earth structures. By studied about the earth
structures communities and selected the suitable places for collected the sample in north-eastern
part of Thailand , the part had widespread adobe brick’s technic.

When we selected the suitable places, collected soil and mixture materials and adobe
brick for testing. The number of sample specified by the principle for testing engineering
materials, and specified the method for soil testing followed the rules of “American Standard for
testing materials :ASTM”. We tested the physical and mechanical properties of adobe brick ,and
tested the strength for wall bearing.

In the engineering properties educated of adobe brick of sample case, had fix the amount
sample from 3 places. By chose at random the earth structures communities in north-eastern part
of Thailand. E.g.

1) Baan Sikhathai Rachsrima-Chokchai Rd., Nhongbuasala district, county seat of

Nakornrachsrima, Nakornrachsrima Province
2) Baan Sairung ,Baan Thamafai-whan village ,Thamafai district ,Kangkroa county,

Chaiyaphum Province
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3) Baan Theppana , Baanrai district ,Thepsathit county , Chaiyaphum Province

From the research result, the classification of soil from 3 places classed with Sand-Poorly
Graded,SP. By Considered the coefficient of uniformity (C;) and coefficient of concavity (C.)
and plasticity index(PI).

The relative proportions of percent of rice hush ash by weight and horizontal
compression was when reduce percent of rice hush ash in adobe brick. It made the higher
horizontal compressive strength . However the result from past reserch discovered that if you
reduce percent of rice hush ash will made adobe brick had high shrinkage. It must had the
proportions amount rice hush ash to made the higher horizontal compressive strength and reduce
shrinkage. The sample from Baan Sikhathai had percent of rice hush ash by weight 6.346% and
had highest horizontal compressive strength is 21.76 ksc. The second ,Baan Sairung’s sample
had percent of rice hush ash by weight 9.595% and had horizontal compressive strength is 15.76
ksc. And the latest was Baan Theppana’ sample had 11.053% and had horizontal compressive
strength is 13.48 ksc.

The relative proportions of percent of sand by weight and horizontal compression was
when increase volume of sand in adobe brick. It gave the higher horizontal compressive strength.
Consistent with the past result. The sample from Baan Sikhathai had percent of sand by weight
56.09% and had highest horizontal compressive strength is 21.76 ksc. The second was Baan
Sairung’s sample had percent of sand by weight 51.44% and had horizontal compressive strength
is 15.76 ksc. And the latest was the sample from Baan Theppana had 26.30% and had horizontal

compressive strength is 13.48 ksc.

The relative of plasticity index (PI) and horizontal compression. When we tested
compressive strength and flexural strength from adobe brick. The result consorted between
strength and PI. The sample from Baan Sikhathai(soil and sand) had PI = 7.93%. It gave higher
strength than Baan Sairung’s sample, PI = 6.02%. And the lowest was Baan Theppana had PI =

2.88%. These showed the strength dependent on value of PI as well.

The comparisons between strength and standard score from the table 21-1-B of UBC
Standard 21-1.It founded that the horizontal compressive strength from Baan Sikhathai’s sample

was the best, equivalent to 123.65% of standard score. The second was Baan Sairung’s sample,



89.57% of standard score. And the latest was Baan Theppana 76.57%. Which was best on result

of the relative of plasticity index (PI) and horizontal compression.

The horizontal flexural strength from sample of every place had higher than standard
score. There were 300.81% ,136.47% and 173.58% by sequent. The adobe brick was in the
compressive strength better than flexural strength, because the flexural strength test gave tension
at the bottom of beam or adobe brick. It was properties of soil without performance additives.
They couldn’t get much tension and had low bending strength.

The relative of density and compressive strength gave result trend in the same way. The
sample from Baan Sikhathai had highest density ,was 1,714.31 kg/cu.m . Baan Sairung’s sample
was 1,555.13 kg/cu.m . And Baan Theppana’s sample was 1,494.95 kg/cu.m.

When we analyzed of correlation,could conclude that the horizontal compressive strength
depended on density of adobe brick. It related with grain size and density of soil, percent of rice
hush ash by weight, percent of sand by weight stomped soil and mixture well. And the last was
the process of forming adobe brick.

The result of comparisons between horizontal compressive strength and adobe brick wall
bearing strength(PRISM Test) gave trend in the same way. Baan Sikhathai’s sample had highest
strength ,was 9.44 ksc . And Baan Theppana’s sample was 6.39 ksc. Baan Sairung’s sample was
3.63 ksc.

The most correlation analyzed of all variables. Was in the same direction. We can
concluded that adobe brick wall bearing strength(PRISM Test) depended on horizontal
compressive strength. It was in relation to the amount of rice hush ash by weight was not too
much to made a little shrinkage of adobe brick. And the amount of sand by weight to made best

strength. And high enough percent of PI of soil mixture or had enough viscosity .
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