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Abstract

The purpose of this work is to develop the composite materials for using an access road
pavement in Ratchaburi province, Western of Thailand. The materials used in this work are all
easily finding in Ratchaburi such as local Ratchaburi soil and limestone dust. Those materials are
mixed with the Portland cement type 1. The appropriate formulation is determined with the least
amount of Portland cement content. This is to develop as the low cost concrete pavement mixed
with limestone dust and also storng enough for using as road pavement in the local area.

There are several important properties both chemical and physical as well as mechanical
properties such as the compressive and flexural strength, measurement of weight, water
absorption, abrasive resistance, and erosion on rinsing are implemented to ensure that the
developed material is strong enough to use in the real construction field. All results will be
compared with the control soil cement brick(SCB). The result show that the strongest formulation
is of with 5% of Portlnad cement type 1 and 20% of limestone dust which is giving the
compressive and flexural strength value as 123.69 and 9.39 Ksc, respectively at cured time of 28
days. However, comparing with the standard NO DHS 309/2544 of the Department of Public
work and Town &Country Planning shows that the maximum compressive strength of the
developed concrete pavement is lower than the minimum standard. However, the purpose of this
work is to use as the local road pavement which mostly are used for the lightweight agriculrural
vehicle which average weights are approximately only 10% of highway vehicle weights. Also,
consideration in the material cost factor, it shows that total costs of the developed concrete
pavement is only 12.8% of the normal concrete pavement.

Finally, when considers in total factors shown in this work, it can conclude that the
developed concrete pavement can be possibly applied as the local pavement road in the local area

of Thailand.
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1.3.3 minadeuauauianiaisinssuezldnasgiumsnaaeuueomin1(ASTM)I1IA
<] a o a ' 4 o a d
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wundr wumsnlasulasdnseadisvesau Tagaims lowsu shimsdSudgsaumtion1d

J 3’ y 9 a S ¥ o va
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BUNIAVBIAY AD FUAIUVDINULAZUS Naa1edmTonnIo T uBaNTURY 19
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UAAUUANT 158N AUKY (fine earth) ’E’]‘Ifgﬂ?ﬂﬂlﬂﬂﬂﬂl!ﬂﬂlﬂﬂﬂ@ﬂqﬂﬂﬂu

1. ﬂijilﬂlum%ﬁt’l (sand separate)
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2. ﬂijille‘IJMVIS”IEJLL‘]SJQ (silt separate)
3. NQUUUIAAUITYD (clay separate)
e lumsianguuuaveseynnaunteuuns nateliogaeii 3 syuu Ao sTUU

bl

YOIANTFOINTN STUVAINA Hazszuvvesylsy Tsreazdeanadasdlu arsen 1.

[ d
M3 1 namlumsdanguuinadushgudnaisveseymaay

] 4 a v QY a Aa
"U’L!W]LfgfluWWﬁu&lﬂﬂNﬂl@ﬁ@HﬂWﬂﬂu Yt uiiaamng

aUNAAY
| sTUvAnsgosmM  szuudna  ssuulvivesylsl

AUNTWHIUNN (very coarse sand) 1.00 — 2.00 - 1.00 - 2.00
AUNI WYL (coarse sand) 0.50-1.00 0.20-2.00 0.50 - 1.00
AUNIIY (medium sand) 0.25 - 0.50 - 0.20 - 0.50
AUNTIAZIDYA (fine sand) 0.10-0.25 0.02-0.20 0.10-0.20
AUNTIBaZIDYANIN (very fine sand) 0.05-0.10 - 0.05-0.10
Aunseudlaneny (coarse silt) - - 0.02 - 0.05
aunsaudls (silt) 0.002 - 0.05 0.002 - 0.02 -
aunseuileaziden (fine silt) - - 0.002 - 0.02
AUMileD (Clay) 1@nn31 0.002 1@nn31 0.002 (@nn31 0.002

& ~
N : (Y onas nazany, 2526)

2.4 aliAYI9UZMTVBINGNVMAAG 9 VDD UNIAAY
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Aunsaztivinaveuduriguinais anuaz lvguanaiuesn lUdwaamnsoueuiv
4 ' =2 9 Yy 9 J ad 1 =® < YR A [
aeaulanuidedldndesgansseminuudianaseudesgaazmiula Jalmsuivaves
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symaaueendunguuanien 1d 3 nquasae liiife
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4 4 J I 1 1
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' . A 3 9 v s
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Maﬂymzﬂeuuuﬂmﬂuﬂm@ﬁm UANUINHIIANUDY ﬂﬂﬂﬂﬂﬂ@uﬂ’]ﬂﬂuqﬂmﬂu@ﬂ fﬂmﬂu
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adg A v = i v Y A ] 2 A Y o
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518 2-0,05 HATAAT

vzl
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=00

519 2 waavinaveIBUMANI Y NI HazAMTE)

Y Q

n: (Anon, 2002)

2.5 szanveaifedulaaii q i

dy a a < I o g} Y] a =1 £
Uszianveatioau Iansanainlos Fud lagiiiiinued nite nseudls tazdumilends
I 1 &y a Y] ] I ] [ dyd
Hudiuilsznovveaieaumsmuansauisooniu 3 Uszianlng o asiife
Y 1
a . I~/ a a [
2.5.1 AUIHBNYIY (coarse textured soils) 1HuAnRTiUTMIUOYNMIANTIE WINNIOYMANTIY
a = a a dy Y [ = Ty o & Y ~ a
uilaazdumiien auxiiai lonsiu'ldde limdeuvuezvue uaz luduiuiudou Sonau
a dyl a . . di’ a ! dy v ' !
wilati1AuL (light soil) thpaulunguil 1Aun nie tagnstesu
a di} . . & a AA (a
2.5.2 Auiie11una19 (medium - texture soils) (HuAuNIUTMIRBUMANT I NT100Tle LAy
a = ] 1 [ [ a d' (% l 1 dy Y 1 Aa 1 a 1 a 1
aumilen luuanaeduninin Aundasglunguiilaun Ausrudunsie Ausiu ausrutu
=) =) 1 = =) 1 =) = 1 =) =)
Aungoutls ausuried ausuduaunitents ausrududunsouils vazdunsouils
a dy = . A A =  a AAa (a a =
2.5.3 AUILDAZIDYA (fine - texture soils) H30AMMHEY uAUNUTUIROYNIAAMIMIED

1 a =~ = A Yo dy dy a = a
iJWﬂﬂ’JTé)lgﬂWﬂﬂﬂﬂuﬁzﬂu‘ﬂ‘518!1,‘19]\1%ﬂ’ﬂﬂJmuEJ’JiﬂﬂLiin)llﬂﬂJﬂ’ﬂiJ“b'u ieauazoen Una
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2.6 MIANzHMUIzHNVD BIPAY

@
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InseviFana Jsaudateulylumaauiiesninianuazainlumsisuiu uadeaede
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anudng Taslivunouaae lii
2.6.1 Minaaol IneITaUNT (feed method)
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9y Y =R @ 49} a @ Y Y
mﬂ%mmgﬁﬂuaﬂaﬂymzﬂlmmaﬂuiﬂﬂmiﬁm«ﬁ EJJVIZ‘T"I?J”ISﬂ’I]Z‘]JﬂﬂhlﬂﬂEnQ

' Y Y
=

9 9 Y ] S A [ Y o A a
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Y
fago llil
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2.6.1.1 1518 (sand) HoduAaguzaIndonn NadunagIziu liimzaanioz
o v A Yy v & o & o Y a & \ oA
wivegihuia q iweuds duiludeuwedviuuszuansenviniu Sausuldasldluiile
o Y ] < 9 1 A a [ [ I 9 A v 4
wazi 1wy Sadqlassiiooanauaziansonainnu liduiuiludou nseduivalnun
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loaudnyaz il luAoewuuNin
a 1 Y% YR A [] = Y] [IE7)
2.6.1.2 N3191UAUII (loamy sand) FUAAQILIANAINUBIFUIAGINUNIBUANDY

' A o I P ' oA 3 Y o Y A ' A a ﬂ P
1 wer Imsuuad laasludhyeaTanardn lviuiy welacsvesenauaznsaniwilunou
AW UANOFUREILLANDDNIINAU

a 1 d' 1Y v YR A 1 Q' 1
2.6.1.3 @u5UUNI 9 (sandy loam) tHoIUQdezANAINNBUANANNHLAIINI 181U
a [ a A Y [ 3 9 1 9 Y] A o ya tﬂy
AUTIU AUz UN U uNeY 9 uane 1FusenatL 9 azuaneenINAY e IiausY
] [ o ] <3 1 a [ I~ 1
udaldaslilushiie udad v wSwdildesiio Auazdinsanmiludousy nedld
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WU UoUAZHIFNAAIVUAUFUILIN AT UUAUUANDVIUNDIAN L 08NILLUENDONIINN U
a 1 A o W a dy 1A T 9=t A 19 S Y
2.6.1.4 AUIIU (loam) HOFURAQUAAUFUITYNUDUASIFANINNDOYTANTI0Y
I o = A Y [ Y I 9 9 dgj =
WudnNAUZVYINTWwazDeA WonrHazIUNUluNouLYInelszInaaeslFIsInANINTYU

o ya Y A 9 o Ya dy A 1 T ) Y ] 9 1 A A o
i ldauuansenannunsedi auywie laasluthiom 1vuuundlassiioauazau
o I 9 1 Y]
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2.6.1.5 Ausmtlunsroudls (silt loam) ioduddguazAusuIzsouuio uazau

Y @ a Y [~ Y @ 492} 1 @ Y Y
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= A 1 Y = a A A tﬂy o Y & ] F% Y o ]
usadunsenaneutaIndvziannaauienniedu wesei lvituuru o 18 Tae 1
A [ ay dy 1 1Y Y
oMUY uavzuaneonINN U lad1eu1n
Aa 1 = A Y 3 Y <3 A a dy A A
2.6.1.6 AUIIUM Y (clay loam) Wotisrzuaneemdunouuds Woausunseen
o Y 3 ] Y 1A o 9y 9 = Y o o [ Y A
s Iiduuruug 9 lauaienanudaredialatnanite3iuezineonanniu lade e
5 I I~ [ 1 o 1
asovzdwmiugnnszquldmaradadddfidudeonss ludesuiuiinlidainioe
a ' 4 I <3
2.6.1.7 AuTImienunsie (sandy clay loam) tlouisszuaneeniudouuds
1 = @ a 1 = VA 491 ¥ @ YR =} A ) Y 3 1
IFUABINUNINAUI NI uAleFUdURag i anmleazaniie nazi il uumunia
Y
I
7 I8 ensoiluliiilugnnaug
a 4 < < '
2.6.1.8 AU 81U 1UNT18 (sandy loam) 1ilputiarzuaneeniludeuuiawn tedlen
A dy o Y I [l 9 ~ A A ] A o d?l A @
wso¥uazh ltiduununig q ldvemiisanazannieduurunie 9 Amvwienaidudaie
, y & £ "o o =2 gV ¥ v P
daladenisentueg lineennniuuazaunsnvzaasldidlunounawy adegnnszquld
NauazIuy
2.6.1.9 ausrumileatunseutls Gsilty clay loam) ioduddguuzanduaziianyme
9 @ a [l ~ 1 Y= 1 T A A oA 1 a ] ~ o Y I
AABAUNINAUI MIHTEY HATANNIANILLD tazaulonWINAUI KT 1Ty
1 Y 1 = o A Y [~ Y <
UHUDN 9 TauRednu uazideuivezuanesmdudeunia
a 3 g g '
2.6.1.10 aumierunsrentls Gilty clay) iendsazuanesniudeuudann e

@

~ = 1 VA o YR A A o Y I 1 Y 1 o
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o A o Y 9
mﬂﬂuma%uﬂma‘lmﬁlmnwuwmu
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a = A Y 4 [ A 1 =
2.6.1.11 AuUiUg (clay) LﬂJeLLmﬂzLLﬁﬂa@ﬂud_luﬂ’f)ummmm]zﬂﬂwquuazmum

A A A a tﬂy dyﬁJ o = Qy dy ) Y I 1 Y (Y
naen WoANFUNAUAIEHUNDNUUIY ﬁ)zwﬂm‘ﬂmmumq 9 uazmﬂ@ !,Laguhﬂ’iﬂ
[ 2 Y & Y 1 Y A a tﬂy o o QaJJ Ay A A
29NIINNU mmsmzﬂu“lmﬂumumu 9 meuu”lmwmaﬂu%u TN ITUSUUDUUDAUN

A 1

= 1 Q’J} d' 1 = o % 1 =) =)
L138NIN ‘Vl'i"lflll,‘ﬂxi HU ﬂzauLLazuuuﬂ ums:llumumuﬂ NﬂﬂzhlllW‘]Jclu@u@nJ‘]Jﬂ@
a Jd Aa
2.6.2 MIUATIZHLIHPING (mechanical analysis)
A Aax I ada saq ¥ J =
mm‘ﬁmsmﬂLLiNéummmmumﬂ L‘]JLl'J‘ﬁ'Jlﬂ51$ﬂﬂ1%Qﬂﬂﬁmllﬁ$ﬁ1ﬁlﬂﬂJ qaIuIn
Aa ~ Y 1 Y Y] [ 1 Y] A
l,l,ﬂﬂ'ﬂiéﬂ'lﬂ‘ﬂi'lfl ‘Vlﬁ'lﬁlllﬂﬂ LASAULINHYD llﬂi’]fl’l\igﬂ@@\ijﬂﬂ@']ﬁﬂﬂﬁﬂﬂ'liﬂ'l 'JGIQ‘VINGUL!'IQ
[ Y
LW]ﬂﬁ’]\‘lﬁuﬂgﬂﬂﬁzﬂ@uﬁﬂa'l@'l\?ﬁu ﬁ’liJ’lfl’ﬂﬁi'Ji]ﬁ@‘]Jlﬁ@ﬂuul@g{I@ﬂﬂ1ﬁﬂhlﬂﬂzllﬂiﬂ
= Aa A = o v e
AN NITAUATIZHLIVINAN 4 ﬂlu@]f]u@\‘]ﬂ@hlﬂu

2.6.2.1 wendunsdansnnanoug laely lalasnunlesoen loa
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o q ¥ A ad Y A . .
2.6.2.2 Mldoymaetiunidnnoymalvogluanimdeds (dispersing agent) Ing
4
1% Tanden laasen lod (NaOH) 1i3ouAaNdY (calgon)
1 a ] 1 a A Ja 9
2.62.3 usndruauns valuainivuia 2 Nadwaseonldlaeldissoudle
Aa 9 ] 4 Aa A
AzUNIINUAUAFUENDNN 2 Tadas
a 1 1 a = o 9 an A ad 9
2.6.2.4 milSnaeymalunguuinaaie luaunsdei1d 2 35ae Taeasouae
ad lé ad a 1 1 ad
azuNIazITNIANAZNEY  FIIEMIrIlTuaveseymalunguanianieg Iagas
] I~ A, 1A A a 4
anaznou wuseondu 3 35 1aun 35 11ila (pipette method) 33 lalasiimes (hydrometer
method) 11aZ3% 1UNEIUAITUVIUADY (decapitation method) TureelfiiaNsv0es2MAlNg
a Ya a 4 2 dqﬂ: o w 1 dy o w ' a o w
Hou1935 18 1a530a035 (hydrometer method) Felivuneuiinse 11t Tnsrirdiedrsauunida

a A o Y 4 d 0 a cy ] a A Y a Y 2’ o
BUNTYING A8 Vlaiﬂilﬂutﬂﬂiﬂﬁlﬂblcﬁﬂ 5@1!@11!11!1!1?“1!@]3&?!5\1 2 HAALUAT aWNAUAIYUINM

Q

Ya Y v o [ a i ¥ Y o o o 2’ 9 1 (] a
Iauuta Fagregaunla  udnih ldiutduesuvivassluiidrenmslaasduasuns

a ] J I 4
N3LYVDIDUNIAAU (dispersion agent) IFUTI1TAEALUAANDY (calgon solution) 5 1Wosigua
Yuasuvivassaraniesilu areveananadly NsLUBNAIMUUANALABY (sedimentation

(] a 4 3 1 1 a ) 1

cylinder) Tinuaudmdonlalasiiwmes aslylasdanaroun 40 3ui naz 2 2719 01w
A 1A 9~ a A a 1 a ~

UM Ae1u1an 40 Annilulsuavesngu neutl way Aumtled uaz unaneu
Y] 1 o I a [ a =~ o

Fwiu a9 2 1 TuadulSnavesnguanavesaumieaas HAaNoY 10 IWANITNAADY

/3 A ~ o o Ay Y L a
Tmlesigudves nire nareuilaazaumiien mﬂuuuwayaﬂﬂ"lﬂmﬂmﬂmjmmﬂ@u

Tagonde laozunsuaumasy

2.7 M3l laezunsna AN

A I A 9 1 1 Y 1 I ] Y [
"lﬂ’f):!,m’im{mmaﬂmﬂuﬁmmaﬂmmmm TP RIS IS R L S AR A R G A BN o b

J a ~ a a A I I I a ~ a
NANUVUIAA U UY ﬂu‘ﬂ’ﬁﬂll‘ﬂﬂ ey AUNSIY oK IFUA AUIYTEY) ﬂu“ﬂﬁﬂll“ﬂﬂ ag

A, a J ) ng { v o a
n319 1801073 laTastuwesudr liiunarmduna 3 lu'laezunsuaumasudaiunusnala

=

Y A 1T A qgj d' 9 d' ) a d‘
Idsennaudsznmiu gUn 3. msldleezunsuammdon Tasineraunszdnyinm
S 3 d a 9 < <3 J Aa 9 S < o a 9
wosiFua aumidienld 70 wWeosiFud aunstoudleld 20 woesiFud uaz aunite 18 10

3 s A ) 9 [ ~ 1 ] A A 1T A
wosimua wevine 3 iduwnan luwunululaezunsumumasnszanod ludiunGenau

a

witlen a3l lanauidnuuiluduilszan aumiion dudu



19

P ; i ﬂfl.'l'l;" / ;II'..{ N
3 DAJ-I f\\ 0
1} 1]
@I <

Lﬂ"mt"n
SAND SAND

d' o U Y a & a
’g‘IJTl 3 !!ﬂﬂﬁﬂ]i]ﬂu1ﬂ‘iﬁTHETTH‘iUi‘ﬂﬂi”!ﬂﬂﬂi%!ﬂﬂﬂl@ﬁ!uﬂﬂu

‘71111 (Uyyu ilauas vaz MY, 2526)

2.8 ANUNTUVRIAY

AMUNTUVDIAU ABF09719 uAY Fo9i19lududsznoudleroaitcvuialng
oy A Ay Y ] ' <] & d 1 A
(macropore) 1Az IMAAINTDNADUN IAA 1AZ¥09919UUIAAN (micropore) FuTluadIum

< dy 4 oy T Y a a 2 g dy a A 1
LﬂUﬂ'J']lJGIf‘Llll'J m%"lwamuvlﬂﬂm GluﬂuTJ3$!ﬂﬂﬂﬂﬂﬁ?ﬂ“§ﬁlﬂﬂluﬂﬂuw&1ﬂ ZUPDITN

1 o

S 1 1 1 1 J 3 Jd 1 a = 2~ dy a
"’UU']ﬂslﬁﬂHJﬁ]”Iu'Ju‘JJ']ﬂ Iﬂﬂﬂ“ﬁ@Q?WQ@gﬁZﬁ?N 35 — 50 1WOTIFUA AIUAUHUIITIULHDAU

T ' 3 1 o K2 A v v T J < 4
azioon el f’N'JN"]JH"IﬂLﬁﬂi’)EJL‘]_Iui]TH'JHN"Iﬂ“HQﬂJGHQQ’JNi’)Qﬁg‘Vi'JN 40 - 60 1losiua Tu

v v

1 a A ] S v ng 1A J 2 4
TAIUVDIAUNDAAIUUUISHFDIININHNUADYLNYI 25 - 30 wesiyua

aglmszangy

[~ @ ~

Y v
au (Soil) 1HudaaNlsznouAIuABTIA1 ) 1A1BDEIT 1FU N5IA, NI, AUNTLED,

v
S A a

a [~ Qall

UNTYAT Lﬂus?fu NIUUDIDININTNAVD ﬂu@]uﬂ“u@ fﬂ'ﬁﬂﬂﬂi'ﬁ)uW‘W\i MINANT 1ay
msanaznewiuoy  iiiefivzianuianyvesduiiaaauidmmeadiofudiodlunan
= @ Y] o 9 o a K A o ] A
RYINU mmmﬂ‘immiumﬂmm M3mundsznnvesaudiianuIniusgraes

dﬂ)d v A 9 [ o a K 1 [
Lu@\‘]ﬂ'lﬂilWlﬂﬂ?ﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂa"mﬁ'\‘lﬂﬂ'}ﬂﬂu mﬁnuuﬂﬂsz!,mnﬂumzmﬂmﬁﬂuaaﬂ"lﬂ
% 1 ] o o a

LLa'JLWI'J@]Qﬂﬁgﬁ\iﬂﬁlUﬂT{l%\ﬂuiuuﬁﬁ%fﬂ‘lﬂ IHU wnﬁlmmymmﬁm CIWUNAUNTUAIY

'3 A A o ] 7 Y] Aa o W A Y o a
Qﬂuﬁuyjimmm‘ﬁmmiﬂW%fﬂzuﬂﬂ%ﬂiﬂﬂﬂm NNATUTTUINYIDIFYANHUSHUAUNUUA



20

% [ @ I ] o o [ a a wvAa
wazmsnansouria Wuiladelumsswun dmiumadanssnles iasanguauiianig
ara 4 4 a I o ] I3 a =< a I Y 0911 dy
Wanduagnarmans vosadlunan 1¥Y YUIAVDUNAAY, LFITANIZVDINIAAY W UAY N9l

A Y 9 o 79 ¥ a [ [ A Ao 9 4 =
e Iaeandosnuilse Tend dapemadainssuuaazruiaryivosauiiatn 1 sgiionys
v & I A Y k% 1 1A A A A 9 a
dgommizgaztuidla 1d Tasiwlundens ueyanaiinerdesluremsisinssules
° a A z:? Y ] A A Y Jq 9 ' Y
MIPWUNAULNAIBTEVY  YuegnunirsnunneItowaz sy ey lvaes 151 Audu
Y . . 2 o T Aa Y3 @ 1 Y
auul¥32UY AASHO Classification avautaauawanummzaylumslsduiagnoaing
A I
DU, Auauiuleszuved FAA Classification 1182521V Unified Soil Classification 1]

Y
AU

A = = d d d
2.9 ﬂQJETNTJﬂ‘ﬂ1\1!?\“61]9@1]“1—!"]5!“1!9]1]05611!@]1!9]

o =
2.9.1 p9f1sznoUMAUAT
4 4 [ 4 4 ) 1
pentlsznoveon laandn (Major Oxide) vosjuFmudilosanaud laun uaaideou
J Aaa a /A 4 4 qu y
pon 9@ (Ca0) Fan1(Si0,) Bgiu1 (ALO,) uazwlesinoonlea (Fe,0,) oonluaia 4 il
[ 1 g { I o Q v
saiulddesaznii 90 vesjuFmuddiuiaeilueonleases (Minor  Oxide) a'ldun
A A 4 14 o [ 4 4
uuntiFeueon lad (Mgo) oonlyavesdanila (Na,0 uaz K,0) uazdamlos lnsoon loa
1 o A ] [] o 4]
(S0, uaziidmilsznovvesesn leroueagiing wu Tnmisueen lag (Tio,) uazWoawesSa
4 yw A 1 4 Q [ ]
munen lea (P,0,) uonnnidalidulaniasumazdivilszneududsszdaoglugiluonis
Y ) [
gauderminiiie91nnIHT (Loss On Ignition) tazmni liazatelunsauaza1a (Insoluble
. 4 1 dy o aaa [ YY) 1 A o =~
Residue) 000 lyamartivgitlfnsernunazsindinuedluglduesarslsznovidinngll 4
Y
9619091
= aa . . . J aA .
n. lasuna@ousama (Tricalcium Silicate) 9A3znounNIUAiAD 3Ca0.Si0,, (C,S)
= aa . . . J A .
1. launasensama (Dicalcium Silicate) 09A15znOUNIUANAD 2Ca0.Si0, ,(C,S)
= a . . . J A
. lasunaiFouogiiua (Tricalcium Aluminate) 94A1szno UM UATAD
3Ca0.ALO, ,(C,A)
= a J . . . J A
d. mmzuﬂm%mgﬂmwaﬁm (Tatracalcium Aluminoferrite) 09n15znOUNIUANAD

4Ca0. ALO, Fe,0, (C,AF)



= ¢ = = g ¢
MM3139N 2 aanszneumuniivesiusmunosauaua

21

psftlsznoumanil dayanual Zogaz Tagiimiin
CaO C 60 - 67
Sio, S 17-25
ALO, A 3-8
Fe,0, F 0.5-6
MgO M 0.1-4
Na,0 N 0.1-1.8
K0 K 0.1-1.8
S0, s 0.5-3.
asilszneudug - 0.5-3.
miqagg?‘rm‘imﬁmﬁmmﬂﬂmm LOI 0.1-3

A ~ o
nu1: (alszmudsuua, 2538)

2.9.2 uauaveaslsznouvan

o ~ sA A A (a =
ﬁWﬁﬂﬁgﬂﬂUﬁaﬂeUﬂQﬁ.ucmuuﬁﬂ@ C3S, C2S, C3A Lae C4AF Lua\iﬂ']ﬂuﬂﬁll'lﬂlu'lﬂﬂ\‘]

vy =2 o ) v = J o A
NI13080% 90 ﬁ]\‘i!fl]uﬂ'Jﬂﬂ"iuﬂﬂﬂ!ﬁll‘l]ﬁllagﬂﬂlﬂWWﬂl@\?ﬂ'ucﬁmu@ aauaaslu m1519902.

= wa = ¢ d ¢
M3191 3 paanavesnsisznevluudmudlesauaua

" a3lszneu
AaaNtif
C,8 C,S CA C,AF
] o Aaaa o < ) Y] o <
onsmsilgnsen lamsau 5r0) 9w wnnula  Sawn@ni)
@ o w < [ 9 @ 4 < @ < %
NINAUINTAN 137 (M) 1 (d@dad) 15N 153n(1N)
Mdlszde 9 R i i
anwfounndgnsenlamssu  thunanw M 68 1unag

U

A a s
Nu: %aﬂizmwﬁmuﬁ (2538)



22

2.9.2.1 lnsupaiFonogiium C,A

fegluyudmudlesauaudlszuiaiovas 7 89 15 dnvazgdirailu

U

=

a A 1 o Aaan Y] oy = o Y g 1 v v A 9
IMagy uainieou '1/]1‘1]3;]ﬂ3fﬂﬂ‘]_l‘L!TJJﬂ31M§‘ulliﬂﬂ1ﬂllﬁ$ﬂ11ﬁw‘lﬁﬁﬂﬂﬁ?ﬂﬂﬂﬂ??ﬂi@u

4 IS A

Aaaa o ' @ [ o 3 '
iesnninse lawssuiinigannie n31 800 3/ MIWAUIMAIVEY C,A 921521100A
Aaalszden latimaeudsdmniefieuny C,8 3o C,S
2.9.2.2 lasunaiBondame C,S

= = 4 Y =< = 1 I A = 1A
uunluuduudlszuisiesas 45 89 55 UUs1uilumasu@miuni

1 4
gl lumum 1250 osswaiFos C,S @wnsodalsdi lddainmsaatedaiineudied uag

Q U

4‘ a (; 1 =) = = 1 d' d‘
iogugland1aIndl 700 eerusaiBed C,S aziiidtosnimuaz oz lundeudnin iWondy
@ 091 a 1w <Y Yo o 1 Y aA @
C,S nninzinamsneaiuazudsduag 19mawnoudean 7 fuusn
2.9.2.3 launaougamna C,8

4
1

=] = 4 9 = a an A
nnnlwjudwualssinasesas 158935  C,S UIgnived 4 3uuvne ~

U U

£ a A a ~ A g IS g £ J
C2S G]N!,ﬂﬂﬂqmﬁﬁilclut@ﬂmT 1450 93AuBaLs e uazmawumﬂzﬂmmﬂu ~Czs “ﬁﬁﬂaWﬂLﬂu

4
=

% Ao < { a a v A ] A 1A
BC,S Bagmuugidasiznaeilu C,8 Ngungiilngd uaiilosnin C,8 egluanmi hivigns

4
=<

A o A o Y [ 1T a
msulantasudunazdasimsanawwesguugiiIdulasanimein 8e,s lu c,8 lumadu
@ 09/' A a a @ I < (% a a
Adtiu BC,S vz liadesnwiguuglilng .8 TanvuziludananuaziaasanyuznIuig

.. d‘ (% 2’ o AaAaa a 9 d? 9 d‘ Aaaa
(Twining) Wonaunuiiamnsatilgnseunannuioniu anusewilesnnlinselens
Fuves C,S Aoudedilialszana 250 3a/n5u agmInauIMawes C,S Aoudsduaz

1 A o w 1% o 0’91
N1 C,S wndeisylniaamasan 4 ddariauly

~ a o J
2.9.2.4 maszunaitenogi lumles 15d C,AF
= 1 ~ 4 4 s Y = 1 <
vegluudmuudlesauaudsesay 509 10 nazedluanwaisazalsndg
. . A o :j o aaa o Y S w ' < 9y

(Solid  Solution) Lll@Wﬁllﬂ‘ﬂu"ﬁ]g‘ﬂ”I‘]J;]ﬂﬁfJ"ILLﬁScVI"IiﬂlWﬁ@]ﬂi’)@')ﬂEﬂ\ﬁ'Jﬂﬁ? AINIDUY
A Aaan = 1Y) [ o PR
Ll!f]\‘lﬁ]"lﬂ‘]_]&]ﬂﬁEJ"IllmﬂﬁslfullﬂT]JTHﬂﬁ'Nﬂﬁgll”Im 420 ga/ﬂsu Iﬂﬂ C,AF Wﬁlu?ﬂ’]ﬁﬂulﬂﬁ?ll"lﬂ

' o 1o o o o o o ' <3
wugﬁaaﬂ‘u C,A Lmﬂ"lﬁﬂi’)ﬂﬂi%ﬂEJﬂfJuslgl}N@"luﬁSGnﬂ’J”l C,A Lﬁﬂﬂ}’ﬂﬂ

agilanszaingy

e

IS J J a a 1< 1 [}
uBwuataualsznoude Auifu (Limestone) tazaumiion (clay) Hudiulvg)

E2

1< < < 4 1< o 1< 4 J
uenniintiianeen lueq (Fe,0,) taz Tnla'lud (MgCo,) iludurudnios Yudimudiesa

2

4 { o ) a % 3‘ o
vauasssuan 1enu T nAve Tdmunuen (greenish gray) wazsiv wimiindszune 92



23

(% a

4 3 A IS =) U 1 4 ~ an
‘]Jf)llﬂ/w‘ﬂ mamnmﬂ‘ummial,u«muumm”lmmmiaaﬂ”lcmmmﬁmuﬂammwaﬂ@u

Q

= < [ dy o Aaaa 1Y) =\ v o a3 [
DANIUYY LA tvan ﬁ'lﬁlﬁa']u{l]g‘ﬂT]J;]ﬂiEJ']ﬂuVI'NlﬂﬂJllagi'nJ@'Jﬂulﬂuﬁﬁlﬁﬂﬁ$ﬂﬂﬂﬂgﬁll‘lﬂuu
< = A = o A 1 = < o Y vAa
Wa Tugidaeawaniiazideanin Siuaisiszaeviegluudmudi Inguauifueg

~ P 1 ° Y s = < A9 " o 3 o
ﬂ‘ucmuumﬂaﬂu"lﬂ YU %ﬂﬁﬂuucﬁmumummiULL’Nli’mmm T2YLLIAINITNOAILASLUINT

< d? A9 9 sy Y Aaaa 1 oy @ = 4 A o < 9
D1UITIVUYTOVIA ﬂ?TNiﬂuﬂhlﬂﬂhlﬂﬂTT]Jaﬂifﬂigﬁ'TNH”IﬂTJ‘]JH"]ﬂ?JU@]@”I"]]QQWﬁ@@’] Wuau

2.10 wanmMsMauvesaunilszanAunia

GO a < .. A Yy Aa
ﬂuuﬂ’EJ‘Llﬂi@]i]ﬂL‘]JL!i]uuﬂizLﬂﬂTl"IQN’JLHN(ngld pavement) mmmﬂimminmmq

A A [ A 1 .. v Y 1 v 9 A~
ﬂﬂuﬂiﬁuﬂ"ﬂﬂ@jﬁﬁﬂ’ﬂﬂﬂﬂﬁEJL!(MOdulus of Elasticity) N dana liunsueuaItosuniloll

Y v
g o

9
minnszdwuiimi Taseadwouunouniallsznoudie FuRINIIABUNIANBDUGY
a a ] { Aa [ :j v g 1
AuUIAY  (Subgrade) sanaasluzlia.  Arneuniavzsuihmindudiuveslnsead

1 = @ 1 dy A <3 1 Aa = o Y 9

FUASINUUHUNU(Plate)  1HBIDINANULVILATIVOIAINIADUNTA W19 Iasead1ania
3’ Y] 9 1a o I ; A Y A 9 ]

A130nIzMeTIMININARUIIHUTaIgAUAUMAT R NAINMA 118153 (Stress)

v
S o

MnavuluauAuN1IlIm Gluﬂsmwmwﬂmuwmmmmu NIITTUVWBUINIDAUAUNINY

k4 E4 4 1
v A v =) %

' Y
A lidne e1musuiumuasFusosiuneld dnvazmmzvesouuasuniandif
Y 1
A0z T390 Joint)TLHINUAUADUNT ANIAINYINMASAINE1IVBID UM 058 1T 1 HY

ADUNTAANNIDNALAZTUEBHA 1A

Subgrade [Existing Sod) immn a

519 4 Tas9a 197 UNMINBUNI A HAZMINTZLNHINDINABLNUNIHUS

U

2.11 vivhausanmaluauunaunIn

1 A Aqyd a = ' 4 = = o o a 4 o A
urupeunsan ldduamalianuminlinn  WenlSeuieunusuaunsessy uatia

9 Y
Tugdaanudangugann  auiumssinhminvesdesummuz3aNnnauiuAsUnIA

A qa: ) ] A a d? 9 = = Y a o
NouNarva  Mymamvileusainavululaseasanwaeunia  dadunasanluan



24

1 =S v o w d‘ o Y a 1 [ 1 = 9 1 2’ [y 9
uHunounIailvsdngnm Iinanisussludunuaounia 1dunsiminende
euwvivz, nldsunasgugl, nssHasznINAeUNIANURIAY, uTunaluTeIT0RE A

] 2
nieussag e luuiuaeunia 1niladtoasgdiulugudrngdeninnsuiu wasouy

AN Y Y ] a v 1 Aa = @ 2
‘VI"lﬂi]madhlmnﬂl,ﬂuﬂ’a”mu’mmmmmmauﬂimziu"lﬂ

2.12 NYHHNMIVONULUAUUABUNIA

‘nqyﬁmia’ommuauuﬂ@uﬂ?mmﬂ@hqﬁ’muumﬂmq TuvaznouuaIngy NINTLIY

Y v
o 4

Y Y

Wmiinvzurvesaaravad lluudazduveslassadadunie uadmsvouuneunsaudd
a ~ o Y A g [ Y [ :j Y] 1 = o ] 491 A
Aaneunsnvzvi Ml uaivveelnsads 195 VI M R UIAeINUS S VLR UN Y (Plate) 9

% v A 1 & ~ Y1 I Y Aa A
MMANVYVUIIUITINNYATTYU Fa1v5en latulumseonuunlassadauualssiunsenms

[} . a J 1w <
i’)6ﬂLLUUVIQHﬁ§ﬂWQHﬂJ@Q§1HS1ﬂ Timmoshenko IALEAUATIZHATLUOUAIVDY Plate 1111 3
5z1am Ao (1) Plate U9 Deﬂectionﬁﬂﬂ, (2) Plate U Deflection U110, t4a (3) Plate U A
A 1 (% 1 ; S A9 A = [ Y] a IR v v
MANNTUDUAIVOIULNUNUADUNTANAUDIUBDINIUNVANUWUT HANNITUATIZHIIIADY

Tualsziand (1)

2.13 Radius of Relative Stiffness

v
o @ Y

1 § o I a Y
uwuﬂauﬂ?mﬁamumuﬂmﬂaammﬂmwmuzﬂ%Lﬂﬂmmaum ﬂ'J'liJ’ﬁ'lll'lii]Gluﬂ1i

9
= 1

1 1 Y o < 1 ]

AMUMUADMIUBUAITVUBGAUANVUIWNTY (Stiffness) VDIUHUADUNTA LAZUTIATUNIY

a A [ ya = 09/‘ a (=} = 1 ~ 1 dy
Yosaunsosiulaanaounsa Tasmsasauuagiu hilimsideglienszuunaiausun

Y ) Y

seununaeidansaan laumsueudi sTuuduauRaz sz VFIAIRIRINAUTZ AR
Y v ) v Y
waluwSuusnuazdielinmsueud  uag lifianuleusNNATUNIBITZUIY  HAMS

a 9 ¥ @ dy
’JLﬂiwwhlﬂmeimu

(=4 —C
.
12(1-0°)K
4 . i
Lia E. = Elastic Modulus of Concrete
h = Concrete Thickness

Poisson Ratio of Concrate

A C
n

= Modulus of Subgrade Reaction



25

Ty
LT

[ — i
Mﬁ?xﬁ "
uesE A us i f&y TG THETIERRRE: Y

V

7T I T e T

*JI *‘W

3UN 5 aaad iU Ived Radius of Relative Stiffness

2.14 Westergaard Solution uazrH I INHANNIMI NV Id0ENHINTIHE

AaA a 4 [ ] us/‘ a 1
Westergaard 1920 stmsmﬂiwwwmmmwﬂuuwu%un‘?w TﬂﬂﬂﬂﬁﬂuﬂﬁWHUl%}’n
1 = I @ Aa va dy = o
2.14.1 LLW'L!ﬂ’E)L!ﬂﬁG]Lﬂuﬁﬁﬂﬂﬂﬂﬂ!ﬁMU@]Lﬂutua!ﬂﬂ’Jﬂu
9 a 9 1 = I 09/’ I o [l ] 1 ]
2.14.2 !,Lﬁ\1@']11!"’11@\‘]ﬂuGlﬁLLNUﬂ@uﬂﬁﬁlﬂuLliﬂﬁQﬂ?ﬂl!ﬁ3!ﬂuﬁﬂﬁ3uﬂﬂﬂ13ll@uﬁﬂﬂlﬂﬂ
] = 2 d‘
LUAUHADUNIA muﬁmiugﬂm 5.
Y a Y = 1 491 A . =
2.14.3 LL‘JW]”Iu"ll’fNﬂ‘lﬂ@]Lmuﬂi’]uﬂi@@’ﬂwu%(Modulus of Subgrade Reaction; K)
AAINEN AN

2.14.4 ANUHUIVOURNUADUNTA WANUHIIEITYD

A A

3} o o o 1 o dy A Y I a
2.14.5 WmrinnsziuluusarnszNeai udueuUNUN NNy DuunyurIenvou
I~
NIy
29NN FUAANUVDLUHUABUAIA
9y 3’ @ o A . I 4 a9y ]
2.14.6 91 MNUNNTZNN Interior edge NIzl unsIInan TagiiiduriveuyuIu

AUVDVUDILAUADUNT A

Exiernal fad, g

i

Defleciod beam on elastic foundation.

p = k x defloction

d' Y ::’ U a | v J %) 1T
E‘IJ‘VI 6 !!ﬁQﬂTM‘i—!1ﬂuﬂﬂlﬁ)ﬁﬂu!ﬂuﬁﬂﬁ’3uiﬂﬂﬂiﬁﬂ‘lJf'n‘i!!ﬂ‘Hﬂ’J



26

9

a s A a o =) =) Yo ] 1 = Yo A
NNMsAATIEHNuANaan 1wt 1927 azd) 1948 'lﬂmmmwmmiwuuwuﬂauﬂm%mu

1 =3 A A d? 9 ] = A g‘ @ o 1 =)
A). HUIBUTIANGIGA Mnavulaununaunia (Mo NI IMINNIZHINaUHUABUNTA

0.31625B 4
=—’[-llngw[—:l+l.0693]
f h™ b
T'ﬂﬂ‘ﬁ Ty = Tensile Stress due to Load
P. = Load P Increased by Impact Factor
h = Slab Thickness
a = Radius of the Load Contact Area
¢ = Radius of Relative Stiffness
b = Radius of Equivalent Distribution of Pressure at the Bottorn of Slab
]
¥ ¥ §
=yV16a +n" - 0.673h tig a<1.72
o
=3 Liad a = 1.724h

Fd
=

1 = d' a 9 1 = d' g’ [ o ] = d'
B). 1"i‘L!’JEl!l,‘i\1ﬂ\if{[\iﬁjﬂﬂlﬂﬂﬂluimmuﬂﬂuﬂiﬁ et miinnszime luurunaunIang

VHIUATUUDY

r
0.57185P; {
= —[4]ug1n (—) +0.3593]

t ].1: b

Tae® P’i = Load P’ (Half the Load P) Acting on a Semicircle, Increased by Impact Factor

Fd 4 i1
=®K K

H Y [ 4
0). 1UIBITIAIGIgANINATUIUDULHUADUNGA 1T INHITINT 2R UIRU Y

o - 3P [1_(£jl}.ﬁ]

t 2
I L

1 I 7 9 [
uazApN Pickett 1951 Tans1ziiilugasd1miUProtected Corners

al.'" 4

h 0.925+ u.zzca#-" £y

__ 3
1 & 1

]
\

L

11it 7 Aumsve nihwiindeNnszi Ui UnaUNIA

a

3 i




27

v A Aa =
2.15 HuUIIIIDUY fifaluouuneunin

v Y v Y
uenMiloaInnususIRaIuludInduaounTantna NN NdR e U NI U
. Y oA 1 Aa £ A o A Aa &
(Externally applied loads stresses) (4017 ﬂmwmmswmmummmn‘ﬂfﬂ%’am HANINAUVUIIN
[ d' 1 dy a d? = [ [ d o = = 9 o a o

avgauamaIlmnnNAYUNANNTURUT AU InauINeane AeariAaa1uIn luns
AATIZHRDNULUASTU
1. Curling stresses
2. Wrapping stresses
3. Friction stresses
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Reserch chart

Ratchaburi Local Clay Local Limestone Dust Portland Cement

Physical Properties Test Chemical Properties Test

[ ASTM Standard | [ X-ray fluorescence, XAF ]

Optimization water trials in Laboratory Control

Local Limestone Dust Passing Sieve Opening Mo, 3/8 ¥

Ratchaburi Local Clay + 5% of Portland Cement Type |. [l 5 % of Local Limestone Dust

Ratchaburi Local Clay + 5% of Portland Cement Type |. el 10 % of Local Limestone Dust

rechabur Lol + 3% ofrorand cemet ool |8
ettty + 5%t Porind ement e - I
T ——
ooty + 5%t Porind cment v - I

20 % of Local Limestone Dust

30 % of Local Limestone Dust

40 % of Local Limestone Dust

50 % of Local Limestone Dust

Air Cure On 3, 7, 14, 28 and 60 days on 5olid Specimen Sizing 115 x 225 x 60 mm.

Strength Properties Test

1] Compressive Strength Test:. 2] Flexural Strength Test.

3] Erosion on Rinsing Test. 4] Abrasive Resistance Test. 5] Water Absorption.

6] Unit Weight.
Comparison On

1] Strength Properties Compare With Department of Public works
and Town & Country Planning, Concrete Pavement STANDARD.

2] Cost Analysis

RESULT AND DISCUSSION

CONSTRUCTION DEMO SITE IN LOCAL AREA

TECHNOLOGY TRANSFER TO PEOPLE IN LOCAL AREA

sUR 12 trumnaasiuneumsnaaes
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Concentrations
Oxides Local
Local Soil | Limestone
dust
MgO 1.25 0.58
Al,O3 | 25.23 2.48
SiO; 38.47 4.75
P,0s 0.17 N/D
SO3 6.04 N/D
Cl 0.04 N/D
K20 0.87 0.06
CaOo 18.21 49.85
TiO, 1.2 0.12
MnO 0.07 N/D
Fe,O; | 7.85 0.79
NiO 0.01 N/D
CuO 0.01 N/D
Rb,0O <0.01 N/D
SrO 0.05 N/D
BaO 0.07 N/D
LOI 2.39 41.37
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5.2 qmﬁuﬁaéﬁumﬂmwmmwaﬂﬁmﬁ (Physical properties of products)
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MANUHIN N

v a _a d
ut‘rmqmauummegﬂwamuﬂmmgu

o v w dJd [ b
AINMANUIN D 1 uamwa‘nﬂaaummaﬂmmagﬁwﬁmuﬂmmu(SCB) 13!} @ﬂﬁnT"J‘Mqu'i’)

U

AQHIZIDYANIHNAAILY) NOYMIUN 3,7, 14, 28, 60, 90, 120, 150 Haz 180 T

Compressive Strength of Soil Cement Brick (SCB) for control

Age SCB15 (W/b 0.2275) SCB20 (W/b 0.2588) SCB25 (W/b 0.2900) SCB30 (W/b 0.3213) SCB35 (W/b 0.3525) SCB40 (W/b 0.3838) Remark
3 46.59 49.87 63.35 80.70 92.58 95.29
7 55.22 59.80 80.18 103.61 116.44 126.14
14 88.70 90.54 103.52 145.01 152.79 173.13
28 103.61 114.83 129.57 164.48 189.45 200.72
60 106.06 117.55 132.64 168.38 193.94 205.48
90 107.75 11943 134.76 17107 197.03 208.75
120 108.73 12051 135.98 172.62 198.82 210.65
150 109.69 121.57 137.18 174.14 200.57 212.51
180 110.36 12231 138.01 17572 201.79 213.81

Wik 0.2275 0.2588 0.2900 0.3213 0.3525 0.3838

o W (Y] % (Y] a d
MINMANUIN 1 2 taasWanageuMasaalugveslugaamsunntinves TaqogAuG MU
AIUAN(SCB) M 9N I IND TaQNIAZIDEATIIHNAA IS NOIYMIUN 3,7, 14, 28, 60, 90,

120, 150 taz 180 I

Flexural Strength of Soil Cement Brick (SCB) for control

Age SCB15 (W/b 0.2275) SCB20 (W/b 0.2588) SCB23 (W/b 0.2900) SCB30 (W/b 0.3213) SCB35 (W/b 0.3525) SCB40 (W/b 0.3838) Remark
3 6.82 7.31 9.33 11.90 13.60 13.99
7 9.08 1042 11.94 15.50 17.35 18.79

14 14.01 15.44 15.49 21.81 22.90 25.92

28 15.55 17.24 19.49 24.86 28.53 30.20

60 16.00 17.74 20.04 25.57 20.60 3107

90 16.28 18.05 20.39 26.02 29.86 31.61

120 16.53 18.33 20.71 26,42 30.32 32.10

150 16.69 18.50 2091 26.68 30.61 32.40

180 16.79 18.62 21.04 26.84 30.80 32.61

WP 0.2275 0.2588 0.2900 0.3213 0.3525 0.3838
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: % J
MINIARUIN N 3 HAAIHANATDUMHUIVINNITNVDITAABFAUTINUANIVAN(SCB) o

onNa@IUINe TaarIazReaNIHNAA 19 N101gMIUN 3,7, 14, 28, 60, 90, 120, 150 1Az 180

M
Unit Weight of Seil Cement Brick (S(B) for control
Age SCB15 (\Vr‘b 0.2275) SCB20 (\"-'b D.ZSES) SCB25 (“'."h D.Z‘?DD) SCB30 (\Vr’h 0.1213) SCRB3s (\V."h 0.3525) SCB40 (W/h 0.3838) Remark
3 1,897.83 1,881.63 1,839.45 1.815.42 1,774.98 1,767.51
7 1,857.77 1,858.08 1,794.49 1.765.06 1,732.46 1,733.13
14 1,833.30 1,813.82 1,768.93 1,762.44 1,712.06 1,730.54
25 1,830.55 1,811.10 1,766.28 1.759.80 1,709.50
60 1,629.74 1,612.42 1,572.52 1.566.75 1,521.96
20 1,626.47 1,609.19 1,569.36 1.563.61 1,518.91 1,535.31
120 1,623.20 1,605.95 1,566.21 1.560.46 1,515.86 1,532.22
150 1,598.91 1,581.92 1,542.77 1.537.10 1,493.17 1,509.29
180 1,582.11 1,565.30 1,526.56 1.520.96 1,477.49 1,493.44
WP 0.2275 0.2588 0.2900 0.3213 0.3525 0.3838

a A

AS1NANUIN N 4 HTAINANATOVITNMIIAVINAVEITaNDFA

Qa9

=

H%!Nuﬁﬂ]ﬂﬂN(SCB) o

oNNAIUINND ITANIAZIDEANIHNANIIY NO1gMSUN 3,7, 14, 28, 60, 90, 120, 150 1Az 180

el
Measurement of Size of Soil Cement Brick (SCB) for control

Age SCB15 (W/b 0.2275) SCB20 (W/b 0.2588) SCB25 (W/b 0.2900) SCB30 (W/h 0.3213) SCB35 (W/b 0.3525) SCB40 (W/b 0.3838)  Remark
3 0.00 058 0.47 0.00 0.00 0.00
7 0.30 0.67 0.33 0.00 0.43 0.00
14 0.00 0.00 0.91 0.00 0.00 0.87
18 0.40 0.40 0.87 0.40 100 0.00
60 0.34 0.10 0.00 1L.oo0 0.00 0.00
920 0.00 0.44 0.00 0.00 0.00 0.00
120 0.00 0.00 0.60 0.00 0.00 0.00
150 0.14 0.00 0.00 0.00 0.00 0.00
150 0.03 0.20 0.00 0.14 0.00 0.12

WP 0.2275 0.2588 0.2900 0.3213 0.3525 0.3838

MINMANUIN 1 5 uaaIwanaaavITnsIariivrnvesian

v

dgAUTINUANILAN(SCB) o

oA IUIND TaaWIazIDANIHNAN 1Y) N1OIYMIUN 3,7, 14, 28, 60, 90, 120, 150 1Az 180

el
Measurement of Weight of Soil Cement Brick (SCB) for control

Age SCB15 (Wib 0.2275) SCB20 (W/b 0.2588) SCB25 (W/b 0.2900) SCB30 (Wb 0.3213) SCB35 (Wib 0.3525) SCB40 (W/b 0.3838)  Remark
3 59308 5.8801 57483 5.6732 5.5468 55235
7 5.8056 5.8065 5.6078 55158 54139 54160
14 57291 5.6682 5.5279 55077 53502 54080
28 57205 5.6597 5.5196 5.4994 5.3422 5.3959
60 5.0029 5.0388 4.9141 4.8961 4.7561 4.3075
%0 5.0827 5.0287 4.9043 4.8863 4.7466 4.7978
120 5.0725 5.0186 4.5944 4.8765 4.7371 4.7957
150 4.9966 4.9435 4.8212 4.8034 4.6661 4.7239
180 4.9441 4.8915 4.7705 4.7972 4.6540 4.7215

W/P 0.2275 0.2588 0.2900 0.3213 0.3525 0.3838
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3,' Y a d
MINNANUIN N 6 HAAINANATDUNIAATHINVRI TAQUDIDFAUBINUAAILAN(SCB) B

oNNAIUINNDITANIAZIDEANIHNANII NO1GMTUN 3,7, 14, 28, 60, 90, 120, 150 1Az 180

el
Water Absorption of Soil Cement Brick (SCB) for control
Age SCB15 (W/bh 0.2275) SCB20 (Wb 0.2588) SCB25 (W/b 0.2900) SCB30 (W/b 0.3213) SCB35 (W/b 0.3525) SCB40 (W/b 0.3838) Remark
3 13.15 12.65 12.22 1170 10.68 9.65
7 12.64 12.16 11.76 11.26 10.28 9.28
14 9.90 9.52 9.21 8.81 B.04 7.27
28 9.21 8.86 8.57 8.19 7.48 6.76
60 8.60 8.28 2.00 7.66 6.99 6.32
90 8.54 8.22 7.95 7.60 6.94 6.27
120 842 8.11 7.33 749 6.84 6.18
150 8.29 7.98 7.71 7.38 6.74 6.08
180 8.22 7.89 7.67 7.34 6.71 6.00

WE 0.2275 0.2588 0.2900 0.3213 0.3525 0.3838
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MINMANUIN Y 1 HAAINANATDUNAIDAVBIVADNAIMAUBIU5znoUNANRUIUIIFYS o

9N AIUINABITANIAZIDIANIHNANIIY NOYMIUN 3,7, 14, 28, 60, 90, 120, 150 1Az 180

U
I
Compressive $ gth of Compaosite P Li Dust (CPL)
Age CPL3+5 (Wb 0.1475) CPL5+10 (W/b 0.1788) CPLS+20 (W/b 0.2100) CPLS+30 (Wb 0.2413) CPLS+40 (Wb 0.2725) CPL5+30 (Wb 0.2038) Remark
3 2465 27.89 68.87 64.37 5575 3531
7 43.80 64.37 100.04 g1.42 5214 70.32
14 59.85 74.65 114.75 107.35 98.54 76.71
18 64.52 80.48 123.69 11573 106.56 82.69
60 68.23 85.10 12787 12239 112.69 57.44
50 69.56 86.77 13053 12478 1i4.88 89.15
110 69.91 88.33 131.60 126.98 116.76 S0.42
150 68.96 87.18 12850 12536 11543 89.58
180 68.55 86.65 127.62 124.61 11473 88.67
WP 0.1475 0.1788 0.2100 0.2413 0.2718 0.3038

MINMANYIN ¥ 2 HaaInanaaauMasdaluzlvelugdanisuantinvesudeniimasa

UsznoumanRuUITY3 o S aIUINABITANIAZIDEANINNAN I N IYMITUN 3,7, 14,

28, 60, 90, 120, 150 taz 180 I

Flexural Strength (MOR) of Composite Pavement-Limestone Dust (CPL)

Age CPL5+E (W/b 0.1478) CPLS+10 (W/b 0.1788) CPL&+20 (W/b 0.2100) CPL&+30 (Wb 0.2413) CPLS+40 (Wb 0.2725) CPLS+30 (W/b 0.3038) Remark
3 229 290 388 3.78 36l 309
7 381 479 6.33 6.27 6.07 3.20
14 307 6.52 879 8.49 8.18 T.03
28 542 6.96 538 9.07 874 751
(1] 5.56 715 5.66 831 598 7.72
50 575 735 9.97 9.63 528 748
120 5.67 7.28 982 948 9.13 7.85
150 5.58 7.16 9.67 933 899 7.73
180 533 7.11 939 926 892 7.67

WP 0.1475 0.1788 0.2100 0.2413 0.2728 0.3038
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MINNANYIN Y 3 HTAINANATOUAHUIINHINVBIVABNHIM AT szneUNaNHL/Y
SWY3 o oNNEIUININ TagrIazRaaNIHNAA1NY o1gMsUN 3,7, 14, 28, 60, 90, 120, 150

naz 180 I

TUnit Weight of Composite Pavement-Limestone Dust (CPL)

Age CPL5+5 (Wb 0.1475) CPL5+10 (W/b 0.1788) CPL&+20 (W/h 0.2100) CPLS+30 (W/b 0.2413) CPL5+40 (W/b 0.2725) CPL5+30 (Wb 0.3038) Remark

3 1,843.33 1,853.30 1,36751 1,892.23 1,935.61 1,952.29

7 1,809.60 1,808.90 1,836.60 1,845.97 191139 1,911.07
14 1,306.90 1,787.60 1,813.00 1,319.69 1,365.87 1,885.90
28 1,805.09 1,785.82 1,811.18 1,817.87 1,364.00 1,884.02
60 1,802.56 1,783.31 1,808.63 1,815.32 1,861.39 1,881.38
90 1,301.48 1,782.23 1,807.57 1,814.23 1,860.27 1,880.24
120 1,792.44 177330 1,798.50 1,805.13 1,850.94 1,870.81
150 1,788.07 1,768.97 1,794.11 1,800.72 1,346.42 1,366.24
180 1,770.19 1,751.29 1,776.17 1,782.72 1,827.87 1,847.59
WP 0.1475 0.1788 0.2100 0.2413 0.2728 0.3038

MINMANUIN U 4 HAAINANATOUMVMNIAVDIVAONRIM AT sznoUNaNRUUIIVYS o
9N NAIUINABITANIAZIDIANIHNAN I NOYMIUN 3,7, 14, 28, 60, 90, 120, 150 1Az 180

o1

Measurement of Size of Composite Pavement-Limestone Dust (CPL)

Age CPL3+5(W/b 0.1475) CPLS+10 (W/b 0.1788) CPLS5+20 (W/b 0.2100) CPLS+30 (Wb 0.2413) CPLS+40 (W/b 0.2725) CPLS+30 (W/b 0.3035) Remark

3 0.00 0.00 0.00 0.00 0.00 0.00
7 0.10 0.11 0.10 1.00 040 0.40
14 0.00 0.00 0.80 0.00 0.80 0.00
28 0.00 0.00 112 101 1.78 0.00
60 0.00 0.60 0.00 0.27 0.00 0.00
20 0.00 0.27 0.00 0.00 0.53 0.00
110 0.42 0.00 0.00 0.00 0.00 0.00
150 0.00 0.00 0.00 130 041 0.00
180 0.00 0.00 0.00 0.00 0.33 0.52

0.3038

o

WP 0.1475 0.1788 0.2100 0.2413 0.272
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MINMANYIN ¥ 5 aasWanaaeuIsMsIarvinvesudeniImagalsznounanfiueu
SIWY3 o 9NN IUININD TaQHIazDEANIHNAAINY o 1gMSUN 3,7, 14, 28, 60, 90, 120, 150

naz 180 I

Measurement of Weight of Composite Pavement-Limestone Dust (CPL)

Age CPL3+5 (Wb 0.1475) CPL5+10 (W/b 0.1788) CPLS+20 (W/b 0.2100) CPLS+30 (Wb 0.2413) CPLS+40 (W/b 0.2725) CPL5+50 (Wb 0.2038) Remark

3 5.7672 5.7916 5.8355 59132 6.0488 6.1009
7 5.6550 5.6528 5.735%4 5.7686 59731 59721
14 5.6466 5.5863 5.6636 5.6865 5.8309 5.8534
18 5.6409 5.5807 5.6600 5.6809 5.8250 5.8875
60 5.6330 5.5729 5.6520 5.6729 5.8168 5.8868
50 5.6296 5.56895 5.6486 5.6694 5.8i62 5.8852
110 5.6014 5.5416 5.6203 5.6692 5.8142 5.8815
150 5.5877 5.5374 56158 5.6554 5.8105 5.8778
180 5.5318 5.5379 5.6162 5.6508 5.8102 5.8763
WP 0.1475 0.1788 0.2100 0.2413 0.2718 0.3038

MINMANUIN U 6 HAAINANATOUNIYATNINVOITAQUBIVFONAIMAUTIUszno UMY
Hus191y3 o dna1aIuiife TaanIazdean v 199 No1gmsun 3,7, 14, 28, 60, 90, 120,

150 uaz 180 U

Water Absorption of Composite Pavement-Limestone Dust (CPL)

Age CPLS+S (Wb 0.1475) CPLS+10 (W/b 0.1788) CPL5+20 (W/b 0.2100) CPLS+30 (Wb 0.2413) CPL5+40 (W/b 0.2725) CPLS+50 (Wb 0.3038) Remark

3 14.5% 1448 14.01 1380 13.52 13.47
7 1436 1427 13.80 13.70 13.31 13.27
14 11.71 11.63 11.25 11.17 10.86 10.82
28 11.27 11.18 10.82 10.74 10.44 10.41
G0 10.66 10.58 10.23 10.17 9.87 584
50 10.61 10.54 10.20 10.12 9.84 2.80
120 10.46 10.39 10.05 9938 9.70 9.66
150 10.10 10.03 S.70 964 836 833
180 985 9.87 9.53 540 9.18 9.15

WP 0.1475 0.1788 0.2100 0.2413 0.2715 0.3038
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Appendix U.3.9 — ASTM C944

Generic Name
of Test

Rolling Dressing Wheels : Abrasion Test

Principle of
Test

Loaded dressing wheels orbiting on surface.

Historic
Development
of Test

ASTM C944-95 Test Method for Abrasion Resistance of Concrete or Mortar Surfaces by
the Rotating Cutter Method 15 essentially the follow on of a US Corps of Engineers test,
CRD-C52-54 US Corps of Engineers Method of Test for Resistance of Concrete or
Mortar Surfaces to Abrasion. The only difference appears to be an mcrease m load from
101bs (4.4 kg) to 10keg Note that CRD-C52-54 was in all probability a derivative of
Smith’s rotating cuiter test - which evidently predates 1958.

Apparatus and
Ahrasives

The apparatus illustrated in figure U.3.9.1 consists of a rotating cutter mounted i a
modified drill press or similar device. The rotating cutter consists of 24 No. 1 Desmond
Huntington dressing wheels mounted on a common axle. A continuous load of 98N is
placed directly on the spmndle that tums the cutter. [ASTM C944]

Weter mEVRRE

A mm e
, TeSpenED
Ane

Figure U.3.9.2 Typical rotating cutters
[ASTM C944]

Figure U.3.9.1 Rotating-cutter drill
press [ASTM C944]

Test Methad

The spindle holding the rotating cutter 1s rotated on the concrete specimen at 200 rpm
under a constant load of 98N for 2 minutes. The surface 1s then cleaned by blowing the
dust off the test specimen. The minimum test schedule requires three 2-minute tests on
three separate areas of the test specimen. [ASTM C944]. Some authors (Dalur 1981)
have used a constant spay of water to simulate the effect of rain-water on .

Abrasion Wear

The abrasion wear 15 determuned by measurng loss of surface 1 grams or the depth of
wear in millimetres. [ASTM C944]

References

Author Comment Author Comment
ASTM C944 Source document Dalur (1981) Source document
Liu (1991) Source document Robertson (1991) Source document
Alexander (1984) Source document

Shi (1997) Source document
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