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ABSTRACT

There are beautiful historic buildings in Thailand. They are unique and represent
a culture that has existed for a long time. It also reflects pagoda past story. Pagoda is
considered a sacred place or object to commemorate the Buddha. In other words, it
could mean the representation of the Buddha used for worshipping.

Phra Boromthat Chedi Wat Prayurawongsawas Waraviharn is a historic and
cultural heritage of the nation. It is invaluable in terms of culture, including ancient
architecture, filled with stories of the past. But the historic place has been deteriorated.
Currently, the Fine Arts Department has restored this historic site but the restored
historic building was deteriorating prematurely not long ago. This study aimed to assess
the damage caused to the material used on the 2nd-storey roof cloister: CASE STUDY:
Phra Borommahathat Chedi, Wat Prayoonwongsawat Warawihan, Thonburi, Bangkok to
use the results in the analysis to determine the cause of the damage occurred around
the 2nd-storey roof cloister. The assessment was done on damage of flooring materials
outside the building. It also assesses the condition of the building. Data collection and
monitoring damage was done by observation, data collection, and damage measurement.
The data wad then analyzed by damage characteristics separated into 3 levels: level 1: no

damage is found on the tiles, level 2: the tiles are deflected, and level 3: the tiles are



deflected and disintegrated. The damage level was inspected by using laser. The measurement
results would be analyzed to determine the cause of the disintegration of the outside
tiles walkway.

The results showed that the disintegration of the tiles was not only caused by
the non-standard tiling but it was also found that the cracking of the shrinkage of the
concrete floor and tiles material was unrelated. The conclusions of the study can be
used as a guide to improve the design and restoration in order to reduce the likelihood

of premature deterioration of the tiles on the floor.
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https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%A1%E0%B8%B8%E0%B8%AB%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%A5%E0%B8%B2%E0%B9%82%E0%B8%AB%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%A5%E0%B8%A7%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%B2%E0%B8%97%E0%B8%AA%E0%B8%A1%E0%B9%80%E0%B8%94%E0%B9%87%E0%B8%88%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%99%E0%B8%B1%E0%B9%88%E0%B8%87%E0%B9%80%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%B2%E0%B9%80%E0%B8%88%E0%B9%89%E0%B8%B2%E0%B8%AD%E0%B8%A2%E0%B8%B9%E0%B9%88%E0%B8%AB%E0%B8%B1%E0%B8%A7
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%B2%E0%B8%97%E0%B8%AA%E0%B8%A1%E0%B9%80%E0%B8%94%E0%B9%87%E0%B8%88%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%99%E0%B8%B1%E0%B9%88%E0%B8%87%E0%B9%80%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%B2%E0%B9%80%E0%B8%88%E0%B9%89%E0%B8%B2%E0%B8%AD%E0%B8%A2%E0%B8%B9%E0%B9%88%E0%B8%AB%E0%B8%B1%E0%B8%A7
https://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A2%E0%B8%B8%E0%B8%A3%E0%B8%A7%E0%B8%87%E0%B8%A8%E0%B8%B2%E0%B8%A7%E0%B8%B2%E0%B8%AA
https://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B8%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%99%E0%B9%80%E0%B8%82%E0%B8%B2%E0%B8%A1%E0%B8%AD_(%E0%B9%80%E0%B8%82%E0%B8%B2%E0%B9%80%E0%B8%95%E0%B9%88%E0%B8%B2)&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%A1%E0%B9%80%E0%B8%94%E0%B9%87%E0%B8%88%E0%B9%80%E0%B8%88%E0%B9%89%E0%B8%B2%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%A2%E0%B8%B2%E0%B8%9A%E0%B8%A3%E0%B8%A1%E0%B8%A1%E0%B8%AB%E0%B8%B2%E0%B8%A8%E0%B8%A3%E0%B8%B5%E0%B8%AA%E0%B8%B8%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%A7%E0%B8%87%E0%B8%A8%E0%B9%8C_(%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%87_%E0%B8%9A%E0%B8%B8%E0%B8%99%E0%B8%99%E0%B8%B2%E0%B8%84)
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%A1%E0%B8%B1%E0%B8%A2%E0%B8%A3%E0%B8%B1%E0%B8%95%E0%B8%99%E0%B9%82%E0%B8%81%E0%B8%AA%E0%B8%B4%E0%B8%99%E0%B8%97%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%A3%E0%B8%A1%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%B5%E0%B8%A3%E0%B8%B4%E0%B8%81%E0%B8%98%E0%B8%B2%E0%B8%95%E0%B8%B8
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%88%E0%B9%89%E0%B8%B2%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%A2%E0%B8%B2%E0%B8%AA%E0%B8%B8%E0%B8%A3%E0%B8%A7%E0%B8%87%E0%B8%A8%E0%B9%8C%E0%B9%84%E0%B8%A7%E0%B8%A2%E0%B8%A7%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B9%8C_(%E0%B8%A7%E0%B8%A3_%E0%B8%9A%E0%B8%B8%E0%B8%99%E0%B8%99%E0%B8%B2%E0%B8%84)
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%88%E0%B9%89%E0%B8%B2%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%A2%E0%B8%B2%E0%B8%AA%E0%B8%B8%E0%B8%A3%E0%B8%A7%E0%B8%87%E0%B8%A8%E0%B9%8C%E0%B9%84%E0%B8%A7%E0%B8%A2%E0%B8%A7%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B9%8C_(%E0%B8%A7%E0%B8%A3_%E0%B8%9A%E0%B8%B8%E0%B8%99%E0%B8%99%E0%B8%B2%E0%B8%84)
https://th.wikipedia.org/wiki/%E0%B8%8A%E0%B9%88%E0%B8%AD%E0%B8%9F%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%8A%E0%B9%88%E0%B8%AD%E0%B8%9F%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%90%E0%B8%B4%E0%B8%99
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zone Layer

Terrestrial Radiation

AN 2.23 NSHRSIFAINUSIUVBINIDIMRGUITIAN 3 ANWULAUAANIINITLARA
un: Wikipedia, 2559

2.6.2 Usennvasninudou

mwdousglumnaas Useneusie 2 dufe mwdouivhlioumgiivesina
anstiufinmswasuulas wasdnaiunilsie audeuiivildnaasiuasuanus Seld
wUsUsetnmveamusausenlally 2 Useinnie

1. anusSeudusia(sensible Heat)

2. anuSoumta(Latent Heat)

Temperature
T2 o
£
latent
@
o
<
M
T1 lidt  melting liquid

melting

Thermal energy

AN 2.24 LEAIANTOUANAUNISIUREUAN LY YOIUIAES

u7: (Togws F3wmAa, 2556)
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2.6.2.1 AMUSUAURA (sensible Heat) NAIITUAINUSDINANANTENUADNNT

Wasuulasgamgiveunaasaziinniswdsunlandunsazauiiviy viegydeanaives

v
) o

ANTOU LR VQIUAYULUALTNTUNTOANAIMIUAIAU WIaaITYNUIAENTIIDTAA"

1 6

a A Iy ca N % ! A a
gauniinasnitaudesmduysalivsidianuieulsenavedluniaas lngasiusuiu

Y

(%
0y [

waneeAuTUegUUSINNEETIY A1ANIATLTOULALRMNTIAN 1T WEIUAIY

Y 9

SOUVDIIBANTUUAIMILAUNT
Q=mL
anunsaAm YSinauanuseunuiaansiudsuiatgamgil (A 1 ldainaunis

Q = mcAt

e Q Ae USuaumusouduiaveiiasskl)
M A9 USunausnaans (kg)
C fi® ANANYAIUTEUT NN VRIIAATUY (kke-1 k-1¥50 kikg-10 c-1)

A t i AgaumgiuanAng (Kne °c)

ANAINTOUTUNIZUDINIAEATT (Specific Heat Capacity ;C ;utiaek) kgt KHA®

USunauanuseuiviliingidling 1 kg doumaiiagedu 1oc

M990 2.9 AUIANUTOUTUNILVDINIAAT

UIAENT Specific Heat Capacity ; C (kJ kg? K™)
ih 4.190
huda 2.1
nedgauyu 330
L& 1.70
he! 0.07
wman 0.45
NDILLAY 0.39

P : Yoaws FEwWAR, 2556
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2622 AuSounis (Latent Heat) wasaumnudoudidnasonisiudsundas
donuzveanads Usinanudeufiinaaslisunseniueen yilnaasiinisdsuulas
A0UzTanUTeIIaR 199 UsENaURE eI e nay wasiny WasuAuSeuTivili
USunaumnadns 1mhe finswasuaniusvun Sonin anudeundssinizvesnisasy
anuziug (Specific Latent Heat of Phase Changes :L) sty USunainanudeudivinlvuna

aslaguldsuaniuzaunieausamualAInNENnIg

Q = mL
mL = USueuanuSoulaavesiaans (k)
m = Usuauulaans (kg)
L = AMNSoULRIURINITIUABUAN TN NTIUABU (kg-1)
ANTUZUDINIRANT
NMITUABHLUARND ?uuﬂﬂmmﬂu%
(melting) (Evaporation;
Boiling) e —_—
ASm— P
SRS J/mmmm finet
N13393160 NI7ATLILLY
(Fusion) (Condensation)

AN 2.25 @01ULVIUINENT

u1: Yoyns ASWAT, 2556

NNV NAUFILITODTUIEAIAIINS DULEIYBINTH RS UAD UL VBIUN NTANUAY

UTTINA AL
1. mswasuanusvesiudanaeduing 0oc = 335 ki/kg (Specific Latent Heart of Ice)
mMswasuaouzveninamediuiudd ooc= 335 kJ/kg (Specific Latent Heart of Fusion)

nswAsuanuzveninaneduleft 1000 = 2,260kJ/kg (Specific Latent Heart of Evaporation)

Sl

nsAsuanumsairuidudulot 1000c = 2,260kJ/kg (Specific Latent Heart of Condensation)
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2.6.3 NMsAEAUIDU
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Y
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W =b.

anvale Ao N15UIAINToU (Conduction) NTWHSIEAINTOU(Radiation) kagn1sWIAY
Fau (Convection)

2631 n1siiAFeu (Conduction) AeUsingnisaliindsaruainufoudiowm
nelutnguilen viesewinsingaestuiidudatu lnefifanisweanisiedouiivomdsny
mnufouninuinuifigugiigrludauinanioumgimnii laefdnarslifinsiadeud
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nsthanudeuiaduiiunisduasifiousenindluanandendnfeninianudewdy
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wiileluduniundeu azvilieudeusinnindiamlldsiie Iuilvsaniou Judu Janla
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1 [

anihauTeuRvselif Juediuduuszavanisihauiou (k)
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