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Abstract

Although tsunamis are infrequent, they can cause severe
damage to human lives, property, ecosystems, and the
economy. While coastal structures can be designed to withstand
tsmami-induce'd forces, the scour around shallow foundations
due to tsunami flows increases the foundations’ exposure to
hydrodynamic forces. This phenomenon reduces foundation
stability and may lead to structural ovérturning failure. Some
residential structures in coastal areas of Thailand use shallow

foundations, which are vulnerable to tsunami-induced scour.

This study aims to investigate the tsunami-induced scour depth
at Patong Beach, Phuket Province, Thailand. The tsunami
inundatién depth and flow velocity are evaluated using the
Energy Grade Line method. Scour depths are estimated using
empirical equations proposed by Sumer et al. Subsequently,
tsunami-induced forces acting on foundations are evaluated
using the drag equation. The results indicate maximum scour
depths of 1.3 times the diameter for circular piers and 2 times
the width for square piers. Additional hydrodynamic forces after
scour range from 0.75-2.0 kN for circular piers and 2.0-15 kN for
square piers. These forces should be incorporated into shatlow

foundation stabllity analyses.

Keywords: Tsunami, Scour, Shallow Foundation, Patong Beach
1. unth

Audduunngnisvmnzaiiinanseunefia niwddu uas
wughogs afuriadiaduniuiienuraniugn annsanioud
Tlnafie 8,000 Alawnsderuiindugeds 800 Alawmssatalus
m ﬁu-tﬁ'luu'%nmfﬂﬁnLﬁﬂﬁvumnmignuwuﬁwmmaﬁ:mzta 8814
unmaeaAntulinUsIngnistiuduRussuviausuinlu
vz (2] deFunditndsuiinguiinaniiy wivnurasnduasyili
m‘i'{uano‘fnqq-ﬁmmsiﬂL'ﬂ'wwﬁlﬂmuazﬂquwaaﬂgutuﬁuuttﬂaa‘lu
mussdidugvesmoit wanuvssdutasaniinssuatifise
dWmnithasiualiianadumussasenisiadeuiivasedu  agsls
100 ¥ {2] Feawnsadn
Windufeivinsssunannatuldbivesn

Qv o1 ]

Anusautimsiisgrvesduniindamnnni

uaﬂﬂ'lﬂNanig'VI'Ui]’lﬂLliiﬂgutﬂﬂﬂiwlll?‘f’) SVISWﬁQ']ﬂﬂﬁuLLﬁU
nszuaiienndunildidwmanenisindaudivsinsnauiu Wisdun
o v o - v o v - - -
JuWdsnzdvdinaas i iidansild suwUasiranieu ae
nszuau10g NI dwaliiiantsiaw i uSagiuves
P v o B va v ad o o - - & A
danpain vinlidansaswiinuiveneduad uiud usiuludd

l@fgsmwanaiiadninszesianavanas audsuieuians

GTE-45-1



a a yoooa bod . . . . .
mi'lhz“z!u‘]‘il'\mﬂﬁ’mﬁuiﬁﬁ’lme’lﬂ A5 30 The 30™ National Convention on Civil Engineering
Fuft 28-30 wqumay 2568 9.UsEaUATILS

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

WiangvesdadeainuuiainfAmnannmsinefivinagivees
Aareaine [3) mnusuusiwasmsinzingnszylugiuuuresnnu
dngean FeannsavinnelamenaunsidaseinduazuuuTiass
- < ad o v + 3 o
wundiamans lng3idassrdainistayauasaanisaiuninm
' o : 4 ) v
WINNTIIBNSN UsIngmsaizanansadmansyvurigunsidelasiaing
aldgunnauiinmamnanudnyeamsinesiiaings wdosniw
vaagrusInaziianana lagawizvinanudnimewdaiminnd
Audnvasgiusnarwiilanaivasien sidfuuuwdnaiild
Tuiudl 26 Sunen O wa. 2547 UsawAlnelayszauiuioava
oadudundidannukudulvalusagymsduids (2004 Indian
Ocean Tsunami) @wdiAugendt 10 wesnaliiAanadiadoud
wWhwilalnath 3 Alawasaineeih [4) AuRdBasalinansenusuuse
1 ots LS - & dv o vadad d
fadin ninddu uazszuviinmiluiuifminnalindiuneglun
YERY) & o ~ o
wwflduaniu Wud nszd Waa seupe ads Qe wavega (5] Fanam
Uraos Sandagifie Adunisluvinaildfusansanuanndund
fana danansyvursludugiimanidulsynauludonindan
Insuvasiiuilsamniudy msingizmeih msgnamwenimza
audiauarninddudulsznevluirenisgymeanasdsdinves
Ussmmuuaninvieaniel uaziasegialasiawizlugsamassy
viouiea (6]
#ly a ~ 3 = W <
asanwillfanmadassindlumainneanudniaeneigiu
J v v - Y \ PO &
vasdaneaing lnaldanzadusareailavaaaines Jmiagiin
dunsdlinu sedldesgmitlu i lunsyssdausaiistuiugu

d o P v da & 4 o
910 Wehwsiadesnmmvadlanadnigrunnauluiuidne
; - » e
2. naufjildlunisuszsiunisfianzyagiusniuy

2.1 0ISIEmSAME U0 MY T

msiwsmsiawziivinuguadnieaiieun snviliag
d0a¥indn g Usznaulushanisliuvuiraniadinmans (Numerical
Simulation Method) tasuuvuldannisdausedny (Empirical
Method) '

wudrassadamandlasvialludosrdenuuiuigaizesand
mslddoyaifauasifonguariinisbednsruaumsoeilly
sedufigandt uasslifadodedasnsdoyaamizuazinatnts
Uszananatiags wwudassedamanslignianldlumsdinianis
Aawgei gruvasdanoaiiaugu Larsen uazamz [7] W6vihnnsly
wuuiasndiamansvidaunts Reynolds-averaged Navier-Stokes
(RANS) A iuaunis k- lumsviunsnisiagizusoug e
noufliAnIIndud waRildwuiuuudeesiinanaunsoinenis
fonzlalndifsefunanmeasuludosd juRnis Quere uasany
[8) v sdszdianslduuudrassadnmans FLOW-3D uaz
Delft3D lumsviunenisiawizigiuananvieusuiamnan
dndwazvesdnd lnuvinswTsuisunaraawuuiiasiunvane

TwteaJufins namsiniwuiuuiaaaisaaaduisndianims

e 4

fownzldd FLOW-3D IduadwsidninTuuasildasnnanauiu
ey

wanimtianinuuudraasndamansudraunisidalsedn i
ausabldlunmsvinnensiaeriiguresdaoadnediviatu
Pndviwavesduniildiguiu wu Sumer uazame (91 livinnisfinwn
Anudngeamaansinwsiigussaamsinauenislinisvnaas
Tuasufdinms nsvaassgnvindulnenisd suruiadueiiu
Audnanveua (D) vuaTaamynauuIIANAT (dso) wazAWivea
Adu afildnuTrmudngeaaaans fneeiguituid siufuian
Keulegan-Carpenter (KC number) Sumer waramy (9) hiaus

aunmsidausyinvsnansluaunisi (1)

S _ 1‘3[1 - e—o.os(xc—e)] o
D

= UmT
KC = . ()]

dle s mnaﬁam’mé’nqqqmaamsﬁ‘mm:ﬁ;gw-ﬂaal.mnau,D
wngivuuaduiuguinaieual, KC mangfinaruas Keulegan-
Carpenter fiannsomuanléseaunisi (2) TaovnArues KC e
tUauni 6 9:131'Lﬁmnﬁﬁ’mumzﬁg']waum, U Minafanndagean
w8an13lva, way T vunsivanuresniu

Tuldau Sumer uavmme (10} 'lﬁﬁ’m"liﬁnmn'ﬁﬁml.'uwﬁg'\u
voasmsdmdsuiaiawasdunuimuindunsevinfuaniiiiunde
Tuliefidmanennuinvesmsiagies Tng Sumer wazans [10)
Thinausaumadausydnddmiuvinne anuinmsimesiiuion
umsaamsdmas iy iarifauniuiiiu o uasiinunsyritvas
ARYIARY 90 Bam wax 45 serdanansluaunisi (3) wax (@)

HINEMY

S_ _ a~0.015(KC~11)

~=2[1-e ] ©)
5_ 2[1 _ e—o.ow(xc—-s)} ' @
D

McGovern uasaniz [11] 1vinmsfnwinsimensiiguyaan
naudutdaanandunl sansfnwinuiiaaudngavaamadn
EldRINANNISTe Sumer wazANE [9] ﬁﬁﬂganiﬂﬁwﬁlﬁmnms
waaadluissUfifimsuazanitldnnmsmuiniegldaumsituuzi
Tu ASCE/SEI 7-16 [12) Fetfuaun1svas Sumer Wavaniy [9)-(10) 3¢
wzaudmiumasadummudnvemnisinedudosiuluiui
fnw dlaannlifuusasuinweswarlfmdnnsineziiae
anumsasdmunsUssiiudesuiideamsanumngi W
dnnsiaenziigsaz v lildusansevindnutnedige Seasim

Jaeansluniseanuuunaly

GTE-45-2



- a (e bod ) " - —

: r'% asUssguivinsieansrulesuieen@ a5 30 The 30™ National Convention on Civil Engineering
i wod et o

g g Juit 28-30 wquMAY 2568 2.Us¥RWATIUS

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

2.2 msvimnemginssuvesduiiismim el

Anugevasiunindad il (Wave Runup Height) lunsdnun
afvilazgnAnulagldifidussdundtu (Energy Grade Line,
EGL) fildignuuzitlu ASCE/SE) 7-16 [12) Tawszauwduvasdunil

Tunnnsiedaufivasrauasannsafualdlasldaunsy )
u? 2
E=h+3=h(1+05F) (5)

o & w o o o < H .
i £; ABTEAUNANI, h ABTTAUAILANTBINT {Inundation
Depth) Aananaluzui 1, uAsarinifivesnd u, gAana1mise
Waswnuialiunnvedlan, uax £, Aalay Froude Number &4 geld

anmsfignuunililu ASCE/SEN 7-16 [12] fauandtuaumsi (6)
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4 < & .
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Energy Grade Line Method (ASCE/SEM 7-16")

L ‘w ,‘, RS e
B B (0 sHAxSE

2
E=h+ -‘2-‘5 = h(1+05E?) (2)

0.5
4 . F=a(1-2)" @3)
NUAY R
_ gFri
St = (1.00/n)2n}/3 (4)

<+ >
Xn

'American Society of Civil Engineers, Structural Engineering Institution, Minimum Design Loads for Building and Other Structures,
ASCE/SEI 7-16.




Sumer et al. Formula
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Keulegan-Carpenter Number
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> 13[1—e ]

2 —0.015(KC—11)
> 2[1-e ]

D

—_ 2[1 — e—0.019(KC—3)]
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'Sumer, B. M., Christiansen, N., & Fredsge, J. (1992) Scour around vertical pile in waves, Journal of Waterway, Port,

Coastal, and Ocean Engineering, 118, pp. 15-31. https://doi.org/10.1061/(ASCE)0733-950X{1992)118:1(15)

Sumer, B. M., Christiansen, N., & Fredsge, J. (1993) Influence of cross section on wave scour around piles, Journal of
Waterway, Port, Coastal, and Ocean Engineering. 119, pp. 477-495. https://doi.org/10.1061/{ASCE)0733-950X(1993)119:5(477) 1e9


https://doi.org/10.1061/(ASCE)0733-950X(1992)118:l(15
https://doi.org/10.1061/(ASCE)0733-950X(1993)119:5(477
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Drag Formula

1sann EGL

idnan C,=2.2 lewwidey C,=1.2
AMUVUILUUUINZLE = 1025 N/au.4l.
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X (m) z (m) Ax Az 0} x/xR Fr E (m) h (m) u(m/s) zw(m)
325 5.5 0.025 1 - 0.000] 0 5.500
1300| 5.076923 0.025 25| 0.42308( 0.01692| 0.92308| 0.27735] 0.01016106 0.67710 0.652| 0.70145 5.729
1275| 4.653846 0.025 25| 0.42308( 0.01692| 0.84615] 0.39223| 0.0010878 1.12738 1.047| 1.25696 5.701
+250| 4.230769 0.025 25| 0.42308| 0.01692( 0.76923| 0.48038| 0.00139347 1.58529 1.421§ 1.79376 5.652
§225| 3.807692 0.025 25| 0.42308( 0.01692| 0.69231| 0.5547| 0.00167792 2.05031 1.777] 2.31595 5.585
:200] 3.384615 0.025 25| 0.42308| 0.01692| 0.61538| 0.62017| 0.00194694 2,52206 2.115| 2.82509 5.500
175] 2.961538 0.025 25| 0.42308( 0.01692| 0.53846| 0.67937| 0.00220445 3.00025 2.438( 3.32222 5.399
i150] 2.538462 0.025 25] 0.42308| 0.01692| 0.46154] 0.7338] 0.00245307 3.48466 2.745] 3.80822 5.284
+125] 2.115385 0.025 251 0.42308] 0.01692] 0.38462| 0.78446] 0.00269457 3.97510 3.040( 4.2838 5.155
*100] 1.692308 0.025 25( 0.42308] 0.01692] 0.30769| 0.83205{ 0.00293022 4.47143 3.322| 4.74963 5.014
- 75| 1.269231 0.025 25] 0.42308] 0.01692] 0.23077} 0.87706] 0.00316098 4.97353 3.592| 5.20632 4.861
+ 50( 0.846154 0.025 251 0.42308] 0.01692] 0.15385] 0.91987( 0.00338756 5.48130 3.852| 5.6544 4.698
t 25| 0.423077 0.025 25( 0.42308| 0.01692] 0.07692] 0.96077| 0.00361051 5.99464 4.102( 6.09438 4.525
i 0 0 0.025 25( 0.42308] 0.01692 0 1| 0.00383029 6.51347 4.342) 6.52672 4,342
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Survey and Condition Assessment of Existihg Building:

A Case Study of Auditorium 1 Thepsatri Rajabhat University
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Abstract ¢

The Auditorium 1, Thepsatri Rajabhat University,
a historically significant building in Lopburi province, has
deteriorated over its 70-year lifespan. This research surveys
and assesses the condition of this existing building, deserving
of preservation in architecture, in accordance with building
regulations. The Involved data was systematically collected
through on-site surveys and assessments, utilizing a three-
tiered, color-coded technique to classify the degree and
urgency of deterioration across building components: red
(hazardous, requiring immediate action), yellow (non-
hazardous, requiring attention), and green (serviceable). This
led to a cost analysis of deterioration in each building
component. The highest cost of deterioration was in the red
category, primarily the roofing system (30.70% of total
renovation costs), with subsequent water damage affecting
the ceiling (21.18%). This detailed study enables stakeholders

to budget.renovation costs accurately and appropriately.

Keywords:  Survey and Condition Assessment, Existing

Building, Inspection, Visual Inspection, Cost Estimation
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