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# # 5573325925 : MAJOR ARCHITECTURE

KEYWORDS: CONSERVATION / LIME / CULTURAL HERITAGE / ARCHITECTURE / THAI ARCHITECTURE
KANOKWAN BUNJERDSKUL: CHANGES OF SLAKED LIME FORMULA IN TRADITIONAL THAI
ARCHITECTURAL CONSERVATION. ADVISOR: ASST. PROF. TERDSAK TACHAKITKACHORN,
Ph.D., 117 pp.

This research’s objectives are to study changes in formulas, preparation process and
influences on variation of slaked lime for conservation of Thai architecture with the use of
primary and secondary data, field study of slaked lime ingredients in today’s market and

interview with slaked lime users on site.

The study found that key ingredients of every kind of slaked lime are lime, sand, glue
and cellulose. Since there have been a great number of formulas and preparation processes of
slaked lime for construction in Thailand, it is difficult to find the ultimate formula or process.
There have always been improvements to the formulas and preparation processes of the lime to
solve time-consuming and long time to set problems of the traditional formulas. Moreover,
artisans must well understand qualifications and limitations of lime use to improve the formulas.
Modern-day artisans have tried to find solutions to make the lime set faster and respond to
needs of artisans better. Dramatic change of traditional slaked lime formulas happened when
cement plant was established for the first time in Thailand causing Portland cement to be widely
used due to convenience, quick drying and strength. Moreover, traditional architecture
conservation in a certain period focused on using cement and modern materials for architecture
restoration which has decreased popularity of slaked lime, entirely made of natural ingredients,

over time.

Timing is another key factor affecting use of slaked lime in Thai architecture, selection
of raw materials and preparation process of artisans. This means change over time, advancement
of technology and construction materials and limitation of time in completing construction
process under project timeline. All these result in use of electric appliances, battering and
crushing machines and adopting of modern materials to use with traditional ones such as mixing
white Portland cement with slaked lime for bricking and using emulsion copolymer bonding

agent to improve cement’s efficiency and reduce working period at present.
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Fruualusnunesadteauisavendszinnlotdu Fruudnudadlalui

(hydraulic cement) way Tuunanlaiudeialui (non-hydraulic cement)

- Fausiilaugesialudr (non-hydraulic cement) agliliAnUfAzevnaadl
winegneliu aswladasedlevhufisentuasueulaeenledlueinie wu Yuuia

miln (non-hydraulic lime)

- Fududealglud (hydraulic  cement) Msldaufenaunlginly
USunauanivue ka3 lmiiadand i wazarusandaddluinle wu Yasauaus

Fuud (Portland cement)
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A2 (Marl) swasdndnedu (f1as quwdas, 2538) YuBwudiivanesin Juey
fudndiuresingAunazaufoin1sldau dnsgIundniusnannssuyY UG
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pandu 5 Usznnuan #e

- Uzl 1 gu%muiﬁﬁsimm (Ordinary Portland Cement)

= (3

YULLUUR

Y
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o a

YMRIOUL dZNIU Vieszu1eun

- Ussand 2 Jududvesauaudsauuas (Modified Portland Cement)
winnzamsuldluanuasundaMinanuseutasnugamn lauIunan

- szl 3 YuBwudavesauauaussinvliningadag,

(High Early Strength Portland Cement) WnNzd115UN1TVINADUNTAT
b4 24 @ A 4 U gj

feanstaaulaesy vsenanlivuulunandusau

- Usenil 4 Yududuesauaualszinmiinninuseusi

(Low Heat Portland Cement) \Juyud@wudnlininuiousi wanzdmsu
FUNBAS19ABUNTANTUBTU (Massive Concrete Blocks) Lau n15@519

Waunuun
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- Yssand 5 Juduidesauauduszianmudamalees

(Sulphate Resistance Portland Cement) fanuanunsalunsnusoinde
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18

v
N v A 1%

wanandfadimsAunum i Yukazvendnyuluinlye dnuisy snnoilios

Y I

I iansruATAIRYSET InenunauAuyYy wwuwnnyu aginau vivauegludusu

a

Tngwuanfiuyuiidnuaerenisnedgluwuirwiuiunalswwy dgiisessosveenis
bl yendnyuluveiinedieBguunn 3x5 wns 91uu 2 Ve nasueiisessesved

wananFeaziduaveesesdionuyuliiujaseadui

(Useil wiamsln, 2537)

2.3 LUIAALTR95EUUNUYISHAa luUsTmalng

19 AamEnEnunInInIatusvTudineaaw wea. 2542 laliauvanglii

¥ o

Avungylunisilile vsefalvedslneg1anils, Yielile vaneds glanusanuauisaluau
1

PTNIRLRNE

6] A

o 1 @ ! 9 Qj' fa a Y o a L=} a
AMUNLBVDIAIIN “919” Aenans1ansdRal Asezes lalvaesure A lunisdedad

¢ =~ = v PR = . = Y a
AUATIEN (NT2L1BUIUTIVEU UlakaziSeuiTeq) L1 “9relile” (Artisan) wunefis udn

Aaunssuitanuiig Wildaesluedinis wIesUszaudinvesausibinudeds dwvind

=

v o
A A a I a v ooAa Y v

21inveIwilelisaninAaly duinaneile wazAuaInsTaYElod iU

1Y

iaNs v RAAngns Usituw tnduundseinnvesindivneluadelusald dad

1) ¥1ava3 Ao YVBINT19N15 Aeiansunaswineg laeillaeglunsuyiedu

Wintiu ivihiineasisenes annUnenssudesordelledramnudn wu

NILINWII WILDITNUNA AADAIUAINDAS19VDITIVNNT
2) 9@ w3e Prevtegluauaine asvassanuluinieisiuniieg

3) e utIUNULes Ao F1endaugiutglunisrisniuluunuUIu

NuLD9InU

4) Y1vasFnm Ao Y19dase tUTITOUINALTUIIVNIT VUM AUV IRULDY

281919



19

yad dgssa lalianuvingiiadnvesgieiudiulidn drdliienudiu Ao A
gy lunisinamuanyazianzinenenuIniuiuYeny tnlasun1sanenenivIvig

WNUTINU YAz U URnuegluviasdiu
YRNUTUTMINETIEL Y1ansy vise T6a e u. o Unu Lalvidnesunelii

“ _nsnasadurreilyveswlan densinusedvinisanalifiieldlunns
ysaufdsahawaugligussdull Invadeneuivdngasdmssasuiu Sond
ynssulnea..”

¥

als dwilwyadns (2541: 11) na1i PdfiedduenlufalzUseanidnsadineg

kY

Feniudn “aging” mndunsefBen “nszen9158” Wi nsre1sduasinnednungy, wie
919158888 1AFITIUTIY, D1NTBULITIATIVY TN wazlalirumnevesrnsassifiuiy
fio nsadete viensysajdssaiinmoraluadonouty dwlngjfasldnse i
TunsdranFensneaiaviedn

Y] a

198 fasnudeng (2539: uni) lenaindeszuuniIsaunenivdnniavnavedinelusdn

(% '
Ya Yy

Tngagulaneil szuvdsauluefndudipunuasnssunianudusguuuniog i giduay

Y 9

[ 1

wiotuydlulilodnsiinnuaunse asthyasvaundguiidesnnstraniinialufive ns

]

a 1 = v a o

SUUNNTADUTN N UUA AL ;:JLﬁmgsmwﬁ]u;lIﬁmﬁﬁmLaaﬂumiau AMNUAIS N8l
AydlAazAUAILAILEINNTALAYAUNLR YIINISHNasuusisasn TasliAndeusednsiiu
Y] a Y 1 wval = 2 a Yo o ' a | v waA | ey
SnudnlinAgivangay viianuivianuilinudlivenividelulvuigdu wagtrilely
a ) ¥ @ 1y I~ o 1o < 2 ) 1w 1 ) A v
afnvzhanumelasnuagaimsluddy lddndudevihnuwdaiunandululagtuiel
a | & aa A a A & A ) o
HAUTUIINGUAaNSITTUATgR velauAtismeaulunveusuludny
Pl9dAeUsEaAInAaT UTANWNUAULMIASNNUSENA WNA1ID9AINUNUIYVDIYI9NA

=

1 AoviiufiRnuiidelusnusineg Tusvdiin Sgusduthnunsdainlunsunes fun
Yostmans inantenthuildsunssumnganaannszamngnid ldfunsgunisy
INNTLUTUNANY A unmq%’ju;ﬂmyj ﬁNﬂJ’]ﬁﬂﬂ‘H‘NﬁLﬂuQﬂﬁwﬁjQﬂﬂﬂ M91UM8 IR w303
MY Mevenauilundnszafnduasinsivnisiusivditdn udsvalndadille
Y1INAN ATNALLUULHLIY ardTNY1e Tanudsedlaanay denldianiamuaias 91
YDIIIAIATOUAGUA AL DAT NS BUANTETANIU NILITILNAN NILTIFNINUE

Taudaasaanyulnamie (w1 vasaan, 2548)



20

MITUTINgNTvan viderisiifleRfautiuaflunufalnssy andnenssaus
agfu LleausIANNUTEAAYRITIINSaLII Y iewszumngn3d fnsiFeuiFeengu
vossiiilorneg Tuliifunsunes Usngdundnguenansiuddaluaiosaulnduns an
nguuneiinIesiudeudndunindiedieduny (Augnssunisiendnvaluesund d1iin
wen¥gune3, 2525) lngnsutnsdumiuasiidinsumunuguastisdaiau fnsidsuulas
mhsanumausazgaaivnaonu unseiadudiindduny ddnnsuauinsluilagiu

=Y

wenINYRTTeluguuuuingg dmlanauuds Ysenalngluefndainsnaunanu
Ay a aa i % | ] ad < v
naundusumnAilaizn1sneasnnInge vieYrwilevuriiduinlagnaen Wiuldanau

Aaunssu andnenssu msdenldianlunisneaiiawaznssuisnisneasndluudazya N3

3

nsimuasuLUaslunuaiau endaegslannluadosnlnduns nszumauna nsswms

gonfnglanum sy nssatvayulivnduaisoenemdiululsemalne Ingyiui

= IS

angmduinnendnnssunsiuendnusn UrausenauaTndu 1w woA NINIULALED

IS v a

wazdndilde (Jafdn Seesed, 2518:  25) Uszneuduluszezusnvesnisneaiienys
Soulnduns In15UIALAAUYISHID LRANITTLANBINTULALII9FULIUIVIEL AR LUNNT

feas1e Frsudnlnginduyniidu srevnlvedndaanug amudnglunueseddingeg

a A

Uuiseuvesingnsusadengerseysenfonasimeld Tuiseavenisnedgiioyu ¥relnedlyl

<9
£

=< = o I td' kL
aYUNINTU WINTUNIEADY

'
=Y

FUEYIg19U Wenisneassluadesynian 3 deuneds

=Y

ofensydududandua (loweas quednueg dreiidlu wad Ainia, 2525)

54

luaflenszumanianszaounandtega Weduiegrsnangiunndiunviinu

1 % 24 A A | 1 % 1 (Y] < 1
P9ALUU NeasemstuEeululssmalng Auuserneasslnedulngfinadugia
193U wsrzfeldanudiuiglunisnedsiieyu Wefalivvesnssuinauinanss

4 ¥ () < 4 a 1 [ @ o
qaveunandnegrduduu Jyiglsdidiuisusenisiudsemalnaidudiuiuuin
Usgneuon@nan1udn Imans Feneasne B1siifleUssianaeg rsvnlnedangriteudy
AYIeYeSelassudinatiaiinsneadanuwuuegngiuan wazsuhauneasislagly
wuveg A Unenssunazauinlasuitenenangan s sene

a a

(Weh Aineid, 2525)



21
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