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Abstract

This study investigates the properties of rammed earth made from local materials in Kamphaeng Phet Province by
utilizing three types of waste materials: laterite from decorative applications, marble powder from the marble mining
industry, and sugarcane bagasse ash from sugar factories. The cement-to-soil ratio was fixed at 1:5 with local materials.
Samples were prepared to determine the optimum moisture content that yields the highest density for each type of
rammed earth wall. Engineering properties including surface characteristics, density, water absorption, erosion
resistance, and compressive strength were then tested. The results indicate that the optimum moisture content for
rammed earth with laterite is 12.00%, producing a maximum density of 2.17 g/cm*® Rammed earth mixed with marble
powder exhibited an optimum moisture content of 16.00%, with a maximum density of 1.86 g/cm®. Rammed earth
mixed with sugarcane bagasse ash showed an optimum moisture content of 18.00%, with a maximum density of 1.49
g/cm?3. Regarding physical properties, each type of rammed earth wall differed in color and weight: the laterite-based
rammed earth exhibited a reddish-orange color and the highest weight, the marble powder mixture showed a

brownish-white hue, and the sugarcane bagasse ash mixture was black, lightweight, and had the smoothest surface
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texture. In terms of compressive strength, the laterite rammed earth wall attained the highest strength of 70.50+ 7.00

kg/cm?, followed by the marble powder mixture at 38.50+ 2.63 kg/cm?, and the sugarcane bagasse ash mixture with

the lowest strength at 22.50+ 2.73 kg/cm?. Nevertheless, the selection of rammed earth as an architectural building

material remains dependent on preferences for naturalness, color, aesthetic appeal, and the unique charm of each

material.

Keywords: Rammed earth, local materials, laterite, marble powder, sugarcane bagasse ash
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SEM 100X

(a) Laterite

SEM 100X
(b) Marble Powder

SEM 100X

(c) Sugarcane Bagasse Ash

Figure 1 Local materials of Kamphaeng Phet Province
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Table 1 Mix design for laterite rammed earth test specimens.

Sample Soil Laterite White Portland Water
(kg.) (kg.) Cement (kg.)
A-1 - 5.00 1.00 9 %
A-2 - 5.00 1.00 10 %
A-3 - 5.00 1.00 11 %
A-4 - 5.00 1.00 13 %

Table 2 Mix design for marble powder rammed earth test

specimens.
Sample Soil Marble = White Portland Water
(kg.) Powder (kg.) Cement (kg.)
D-1 3.00 2.00 1.00 1 %
D-2 3.00 2.00 1.00 13 %
D-3 3.00 2.00 1.00 15 %
D-4 3.00 2.00 1.00 17 %

Table 3 Mix design for sugarcane bagasse ash rammed

earth test specimens.

Sample Soil Sugarcane White Portland Water

(kg.) bagasse ash Cement (kg.)

(kg.)
B-1  4.00 1.00 1.00 13 %
B2  4.00 1.00 1.00 15 %
B-3  4.00 1.00 1.00 17 %
B-4  4.00 1.00 1.00 20 %
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Figure 2 Rammed earth test specimens from local
materials
(a) laterite rammed earth test specimens
(b) marble powder rammed earth test specimens

(c) sugarcane bagasse ash rammed earth test specimens
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Figure 3 Compressive strength test
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Figure 4 Erosion resistance test
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Figure 5 Optimum moisture content for specimens from

local materials

2) sudamyimnssnsasnisiudaanniagriosiv
2.1 ANWIASAURY LUaNINTIIAN RSN
MEUAWAILNTFILNG WL A8ENINAFOVZUAN U
NUHILALRNLANANINUDENITALIN LTU HILIAUDANNAR
Aada v =1 qs L tﬂl ' dl = Qs Qs ]
LRINFFNLAS LRZNUIRBNNNINAILNaNouUNUaI88nd
NAROUDU NI UIANFUNIAUSUIRUIAIREN LB N
a A A o a o X o o AA o A
RFINNIAREIW LI NNTIARIANFNTLTNaa s DTS
PIRRNLLN bRz RRINSHUEUNINGI8E1INATDUDY 9T
aJ:Lﬁuvlﬁdwﬁfoﬁué'@mﬂi'a@ﬁmﬁuﬁa 3 Usznniang
Lmﬂ@haﬁuvlﬂmwﬁmaﬁa@gﬁmﬁﬂmwau 619 Figure 6

Figure 6 Rammed earth test specimens

marble powder sugarcane bagasse ash

2.2 ANAMMURWILLL ﬁ'm'ﬁmaaumjm:
3 §70619 LENTNELEAY WU FetinagaunTiIa
Saan@Anuad, RaRusam uaziidnsas SAnnunwILLL
L%ém“ﬁ’]ﬁu 2.15£0.12, 1.90% 0.05 ez 1.59+ 0.04 N./8U.TY.
ANAIGU MANANNTIFLAAW LG AaNuRwILUUUR

Aekasit Thianmas, Patchareerat HaraChai, Manop Tonken and Prapatsara Hothong

J Sci Technol MSU

AaENINARDUAALANG1INY LlaINNAIANNEINN
maa%’aqﬁ@mﬁu FIRDANRDINUAIANNEIIINUNITVDI
v @ a Ao v o )

'Jaqmmuwmmh ¢4 Figure 7

2.50
2.15

2.00 1.85

1.59

1.50

1.00

Density, g/lcm3

0.50

0.00

Laterite Marble Powder Sugarcane Bagasse

Rammed Earth from local materials

Figure 7 Density test for specimens from local materials

2.3 mwmmmiumsgw’ﬁuﬁh NIN1Y
NAROUNFUAT 3 G289 WEINALaAs WU

wﬁaaué’@mﬂﬁmumﬁm@i’wqm (3088 7.16%
0.35) 709NN AR ANTUNIAKEDW (30882 10.51+ 0.57)
Tuwamsfighatinasaunisdndanaudidndasiiains
@@%wﬁwgaﬁq@ (Jowa 17.65+ 0.65) Lilasanuiishudanay
%Lﬁ’wﬁaﬂﬁé’@mﬁau"ﬁm'jwLLa:mwmeLﬁuﬁaﬂ%q@@%u
inldnn ﬁﬂﬁ’:{l%Lﬁ’l5685@@%’?&@11535&1%’]@ fasddsznay
ﬂi:mﬂﬁuﬂ%ﬁ@qﬁ@@%uﬁﬂﬁaﬁaﬁaNﬂiﬁ@fﬁﬂthd'ﬂﬂﬁﬂﬂ
ﬁmg@%uﬁwmﬂmﬂﬂﬁm (nBa BTNy uszdnydan
fuddale, 2555; nila WATAWSNYE LATNUNIITI VEFITIOL,
2558) @4 Figure 8

20.00 17.65
-

H

15.00

10.51
T

H

10.00
7.16

Water Absorbtion, %

5.00

0.00

Laterite Marble Powder Sugarcane Bagasse

Rammed Earth from local materials

Figure 8 Water absorption test for specimens from

local materials

enSouifioufuaasgu IS 1725 (Bureau
of Indian Standards, 1982) ﬁmu@lﬁms@@%uﬁﬂ&imﬂﬁu
fouar 15 molu 24 $2lug wudn wilsdudansuiidrdos
ﬁﬂ'ﬁmi@ﬂe‘fmfhﬁlgan’jﬁwwmg’ms‘?j'aawﬁﬂﬁ’a’aqL?«"am



Vol 45. No 4, July-August 2026 Rammed earth from local materials of Kamphaeng Phet Province 495

FAWLSUN UWRTEINAADNIAIILUAZANNUTILT Twmuy 100.00

DTG NI NAR LR LLazmﬁudauﬁmmiQ@%uﬁ’]ﬁ 70.50

' ' 75.00
anidmasguuasiiohaglunasinoaniule

2.4 MINAFDUTLAWAILU WU A2889 50.00 38.50

in

o A o A o oA o a 22.50
NARDUNINAUDAITNANLLRY RSN UIAUDANTUNINUD D 25,00 /

-
25

Compressive Strength, kg/cm2

Tunndanaunauiimignazauazgyifoitafduiios

& @ Ao . v a o o o 0.00
Lanwag lummzwmamm@aauwumua@waummaaw

o o , Laterite Marble Powder Sugarcane Bagasse
IimsgyiFuitedwduiinii anudnvasiteduiignazie Rammed Earth from local materials
9 EI AR RAUANNARILUVDIFI8E1INAFOY 108
fadhsffianunmudwinnnisgnazssezdatesana Figure 10 Compressive Strength Test for specimens
Nalde o9 Figure 9 from local materials

anSsufieuiuaasgu IS 1725 (Bureau
of Indian Standards, 1982) AU S ATeN 25.49 NN/
Q7.0 WU HIRARIANNARIUAY LazHIAkda T g
NINNAIFB lusnziinisdudanautiidanerannia

wnaswantes o madanldnudasfiansanli
WNNTENALLSUNLAzTa MR uade b

3) mia?ﬁaammﬁawala@iamﬁaﬁué’@mni’aq
Yaohin S9ndamumaines ﬁwms%ugﬂwﬁaﬁué’wmmﬂw

ﬁfa@;'ﬁaaﬁu PWIAAINUNTN 20 TU. AL 70 Ta. LA

A2NFI 80 TX. ¢4 Figure 11

Sugarcane Bagasse Ash Rammed Earth

Figure 9 Erosion resistance test for specimens from

local materials

2.5 MAITVUTIEA YINMINAFBUNGNAZ 3 @881
LRINNITARRE WU @I8E19NARBUNLIAKEAN

ARLLAY mmm‘mﬁmaa@"l@i’adﬁaﬂ YN 70.50+ 7.00
. e D e Figure 11 Rammed earth from local materials of
NN./O3.0Y. DIV TINUIABDANTUNIA WD D LNINY 38.50%
do e o Kamphaeng Phet Province.

2.63 NN./A3.TY. lummz‘nmama‘ﬂﬂaauwumua@wau

P doy FWIIDTUARIA LARNEN LY 22.50 £ 2.73 , - L e a e
4 v e : , IINNANIINITRITIIANNNIND ladanTTIAUa
AN/AT.TN. TIRDANRBINUNANIITNAFOLAITNAW b S \ .
L . , L ANTFANDIAU FIRTANUWINTT LaurINIIFE139997N
lagaratanagaundanunwiwiuuinnitazdeny . ° . . .
_ e a4 #N3TIN1T #onUin Faans HSUmN wazuaaanaly
WL ILasAINAITULIIoAN&INIT thasnannianeln . . . v .
DR . 2 L 1@nan1sfnsés Table 4 uaz 5
aa@;aglnanumn aawalmaqummmumummsgn

A o X oo
UUaauINY® @3 Figure 10



496

Table 4 Please specify the status of the respondent

Aekasit Thianmas, Patchareerat HaraChai, Manop Tonken and Prapatsara Hothong

Description Frequency %

1. Gender L] Male 36 72.00
L] Female 14 28.00
2. Age [] < 30 years 11 22.00
L] 31-40 years 26 52.00
L] 41-50 years 8 16.00
10.00

[1>50 years
3. Occupation [ Academic 5 10.00
] Engineer, Contractor, 20 40.00

Architect, etc.
L1 others 25 50.00
4. Level of knowledge L] Low 28 56.00
about rammed earth L] Moderate 15 30.00
L1 High 7 14.00
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Table 5 Survey results on satisfaction with rammed earth
walls made from local materials in Kamphaeng

Phet Province

No. Satisfaction Average S.D.

1 The product has beautiful color and is  4.56 0.50
attractive

2 The product is well-crafted with no  4.00 0.55

cracks
3 The product is strong 4.50 0.55
4 The product is resistant to water erosion ~ 4.38 0.53
5  The product is cost-effective 4.30 0.51
6  The product is reasonably priced 4.08 0.35
7  Overall satisfaction with rammed earth ~ 4.23 0.65

walls from local materials

Summary 4.29 0.56
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Rammed earth from local materials of Kamphaeng Phet Province

Table 6 Summary of performance test results for local rammed earth

specimens Density Water absorption, Erosion Compressive
(g./cm®) (%) Resistance Strength (kg./cm?)
Laterite

215+ 012 7.16 £ 0.35 - The specimen was tested 70.50 +7.00

without damage.
Marble Powder

1.90 £ 0.05 10.51 £ 0.57 - The specimen was tested 38.50 +2.63
and exhibited slight dam-
age.

1.59 £ 0.04 17.65 +0.65 - The specimen was tested 22.50 +2.73

and exhibited clear damage.
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