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Abstract

Architecture and the development of economy of man are parallel in the modern living
nowadays. Under aggressive environments or in flood-proned areas , so-called the “Waterfront
Architecture” containing of various buildings built of contemporary materials in general, are
associated with corrosion phenomenon which can occur in normal or critical climatic conditions.
Although the corrosion rates are usually lower in the freshwater terrain, they are still critical and the
deterioration rate is accelerating with servicing-time in saline and salty environments. Reinforcing
steels of 42 footing-columns of a submerged reinforced buildings in a the King Mongkut’s Institute
of Technology at Latkrabang (KMITL) campus, Bangkok, exhibited a critical corrosion status after
approximately 30-38 years of normal servicing period. Each submerged column exhibits a remained
sectional area of less than 10-15 percent of the original today.

This brings a serious question of how this type of water—submerged architecture can survive in
each cycle of unusual changes in climates and flooding environments. The causes are doomed to be
related to the phenomena of rust and deterioration of the whole body of the structure. The building
designers should find some newer design of building structures and the safe-guarding materials to be
used for the protecting purpose rather than repairing them again and again as being done widely
today.

In this study we took some major Ayutthaya terrains as our pilot investigation sites and are
expecting that the selected model will be applicable for the design development and can be introduced
to designers of building structures and furthermore, and available for the further fruitful

implementations.

Keywords: de-passivation Permeability of concrete, Brackish water, Fiber-Reinforced Plastic (FRP),

Chloride- induced corrosion, Aqua-wrap, Permeability of concrete
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TYPE [ Ne: LOSS—15CM. (MAX) | LOSS—30 CM.
) (MIN)
A RB(1) \ p .
25%(3) - -
50%(2) - , 1
100%(1) - -
A-WR | 25%(3) : - -
50%(2) A -
SW RB(3) 2.0 m, 1.0 mm.
25%(2) 1.5 mm. 0.5 mm,
50%(2) 1.5 mm. 0.5 mm,
SW - WR 1 25%(2) 2.0 mm. | 1.0 mm.
50%(1) 1.5 mm. 0.5 mm,
BW RB(1) 2.0 mm. 1.0 mm.
25%(1) 2.0 mm. 0.5 mm.
50%(3) 1.5 mm. 0.5 mm,
BW - WR ' 25%(2) 1.5 mm. 1.0 mm.
50%(2) i.O mm. 0.5 mm.
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. TYPE LOSS — 15 CM. (MAX) LOSS -30 CM.
(MIN)
W RB(1) 1.0 mm. 0.5 mm.
25%(1) 1.0 mm. 0.5 mm.
50%(1) 1.0 mm. 0.5 mm,
W-WR 25%(2) 1.5 mm. 1.0 mm.
50%(3) 1.0 mm. 0.5 mm.
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AIITINTNNINUT
POND naaoalu
Table 1.10 Tendency of Loss e \ o1
w ATER HIA
Deterioration (Loss Rate)
Initial
Size of Section g8
Bar Size Item .
Y Aa | Monts
s 10 Years After (Sq.Cm) 20 Years After (Sq.Cm) 35 Years After (Sq.Cm)
(Sq.Cm) “=Afler
. (Sq.Cm) !
1 ot Loss
“LossRatei 1 (%) Loss Rate (%) Loss Rate (%) (%)
i Rate
b1s Sy
RB15,DB16 1.77 GhE0.520 12944 1.13 64.00 1.48 84.00 1.76 99.56
b20
RB-DB20 3.14 22,56 236 75.00 295 93.75 3.14 100.00
mm. %
b2 . '
RB-DB22 3.80 20.63 2.85 75.00 342 89.88 . 380 100.00
mm.
d2s
DB25 491 18.28 3.14 64.00 441 89.76 4.84 98.56
mm.
A
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Table naneslu
Tendency of Loss . BRACKISH ¥
1.20 HINTDY
WATER
Deterioration (Loss Rate)
Initial
Size of Section 18
Bar Size Item
B:
o Ared Months
10 Years After (Sq.Cm) 20 Years After (Sq.Cm) 35 Years After (Sq.Cm)
(Sq.Cm) After
(Sq.Cm)
Loss
Loss Rate (%) Loss Rate (%) Loss Rate (%) (%)
Rate
b1
RB15,DB16 1.77 0.64 36.00 1.48 84.00 1.76 99.56 none none
mm.
d20 .
RB-DB20 3.14 0.87 27.95 2.01 64.00 2,95 93.75 3.14 100.00
mm.
b2
RB-DB22 3.80 0.97 2541 2.26 59.50 342 89.88 3.80 100.00
mm.
b2
DB25 491 L1t 2256 314 64.00 441 89.76 4.84 98.56
mm.
naasslu
Table 1.30 Tendency of Loss @ L
Huny
Deterioration (Loss Rate)
Initial
) Size of )
Bar Size Item L% Section Area 18 Months
St After 10 Years After (Sq.Cm) 20 Years Afier (SqCm) | 35 Years After (Sq.Cm)
(Sq.Cm)
Loss
Loss Rate (%) Loss Rate (%) Loss Rate (%) (%)
Rate
b5
RB15,DB16 L.77 0.64 36.00 1.48 84.00 1.76 99.56 none none
mm. :
b20
RB-DB20 314 0.87 2775, 2.36 75.00 2.86 91.00 3.14 100.00
mm.
22
RB-DB22 3.80 0.97 2541 2.67 70.25 3.52 92.56 3.80 100.00
mm.
b2s
DB25 491 1.11 22.56 3.58 72.96 4.63 94.24 4.90 99.84
mm.
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= o’/’ Q1 tﬂy . . . .
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concentration)
F 4 v
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a (1) 4 a a
MsIAADUAIAIUBONE Epoxy-Coated Rebar (ECR) madiaiianlumsiniloalnseairadioms
Wundeuale lany “Metallizing for Corrosion Protection”
. < a a . a 4 [ {
Metallizing fitom3inaouA Tangwila “The thermal spraying” 151 1491ii01] 1920 fums 1¥5aqid
a a o Qy 1 o o o [
msnaniatlurudiudusegliuvan

. QI ad ~ [ A an & Aqy Y d w o
“The thermal spraying” (UITMsAuNTvarwdnITnilanlFanuiougaarglnsaiiumin

'
% =

IAMIAVAIIA ﬁ]ﬁﬁuﬁums 1139 199031 “detonation gun”, “high velocity oxyfuel”, “high-energy plasma”,

= Y
#30 “vacuum plasma”!.ﬂuﬁu

gﬂﬁ 6.31 MIvinaeulans “The thermal spraying”

 DROPLETS |

EMBEDDED
OXIDE SKIN

SUBSTRATE
Metallized coating formation and composition

51 6.32 unuRuaAIM 3389 “Epoxy Coating” Epoxy-Coated Rebar (ECR)
Black steel 1182 ECR fusiiavosmaasufmdanl#fuuniigalumsadinazniui Colorado.

(CDOT Spec. 602 LLa Spec. 709 19811151 black steel LA epoxy coating CRITIREEN))



84

Epoxy coatings (often referred to as powders or fusion bonded coatings) are 100 percent solid dry
1 d" ] Y a <4 A A o Y ~ v o W 1
powders. Epoxy dry powders mmu%zgnwu'ﬂum"lﬂuummamasmlﬁzmﬂmwm‘nﬂmmmzmmuﬂ
1A A ] o 3 A 3 ad . . o YR 9 1
NuANUardeuuAuday mswwadoulEnssuasms thermosetting materials wlvtame 1dedns
= Il 9 Yy a n’;’ 14, ﬂ 9 dyl 9 1 9 @ A Aa a
WMUHgAUULRENUNIY ‘U?JHﬂ'f)'N’fNﬂﬂ“ﬂll 19751 Llﬂull'l‘lf'ﬂﬂﬁi‘lf ECR 574U28NUADUNTANUAUNING
a o A ) Y yat
Nﬂ15ﬂi')%ﬁﬂﬂ’dll'llﬁlli’)i]zﬂﬂﬂ1EJﬂ'I‘5Gl‘]fﬂu‘l]’i]ﬁjﬂiﬂﬁi"lﬂvlﬂﬂlﬂﬂ
9 A ' = o 3 a § s .
3. MTRUAADUNDUNANAIWITADDINIUN Rebars with Organic Coating
= 9 o 3 1 = v & v A I~ [
1M 3 1% Epoxy-coated rebars (ECR) nuAualszanml 1970 duilumsmmunuvaniasninms
o [ ~ 9 = 1 g 9 1o a A A 9 "y [ o [
ﬁmaua:gﬂag‘lumm ‘H1ﬂ3Jﬂ15‘U‘LIfNﬂ‘DSﬂENvllWHa"IEJN’JV]Lﬂﬂ’OiJl!iJLmuE)Ul“]SUVIWﬂﬁﬁ'lﬂﬂdﬁ'lﬂmlﬂu
TaelfiFonnaraanunums 1darmnidanue
° a < g A =3 = . o e -
wiiimsnageunumsmaivan i Tds@ane1auuns 5 Juns Federal Highway Administration
as ] ) ' A; : d’ A o d'
(FHWA) Tﬂﬂ?ﬁfﬂiﬁl‘ﬂll"] wams’mi:ﬁmm1m1uﬂmmuauazmmwuwawu‘nmmaamﬂumuﬂiw
ddgguramsinilesedaiilszdnFnin (McDonald et al., 1994; McDonald et al., 1995).
A2 o A ' a o Ao =
"gﬂ‘miMtﬂﬂﬂWUllﬁZNiﬂQﬁﬂﬂﬂlaﬂﬂﬁﬂ’i’]ﬁullUﬂﬂ%lﬂuiui}ﬂ’ﬂﬂﬂ'liﬂzﬂil'ilﬂMﬂﬂﬁl‘UElﬂ"lﬂ‘U’fN

4 A& Ay = 1 os// 1 1 9 o 19 ¥ b4 5
VoI UMY eng mﬁmmmuuwmwwmmmsauwuuazmwu‘lw u”lwmué"zuma epoxy coating

gﬂﬁ 6.33 Iidna3uAdoUdviond Epoxy-coated rebars (ECR)

1nnuAuai1ves FAWA fideagi/e1nnsiufinues Virmani and Clemena 1998 1371
o msneadideiagyiia ECR munsatnilosiuineuniaaznin1da lidesndi 207

TaeTidoaiigesny



85

k4

O WuAIEZWIUN  West Virginia Un1snganouvesnaunsaeamifiss jouazo.25naveyld
v g 2 | v = Y a £ (= 1 )
uudailunaida 19 I mengeaouvenounialdifaluuniiiesgasounouoslaseadi
P a o T :,' (7o o 1 =R d’l' < ~ Y
NlseFadumiiu uaz lilisessesvasmssansauas lifutlomanasy 1wy

0 $owns 81 ¥943g ECR segments 7l IaYA00nN1 deck cores 1/3171910303508UB4MSANT DU
O 11904598904 chloride concentrations TWoRT N osAIAIANUTBIABMIAANTDUNIN 1AL
a v N A a S o o d> "o 1 9 a
Tanvazmaduaivimunioudanindsimtuegni ldlumsneadialnd
Michael Brown et al. (2003) ﬂﬁ1’m’§ﬂ’j1 epoxy-coated rebars (ECR) NN IUNTEIBNTINS
=] o 1 a "
uaiinldfuas livoulfaiuluginsdaldgaamd 1Ty cement paste matrix 18 wazianawnse

o v 1 R i ] a {yg
fuaaldmmstaeigldanldunadife s Yumndilaseafreildmanasusssuai W ldlasndou

laq naeae

A ) & 1 o . a = o 9 . 5 [ R
Glumﬂgummﬁmauwwu“lu:Jaigwaasm MINUADVINANAIYET organic coating 'lummm
] A ~ Aa dy 2 Y 4 nﬂy = ﬁy v
E]EJ'V]HU']HLH?J\‘]"{]'IﬂlI‘UiiEl1ﬂ1ﬁ‘ﬂiJﬂ'311J“lfuLLﬁ$Ilﬂlﬂﬁﬂclu’i]ﬂ'i'lq@“lﬂmﬂﬂﬂuﬂﬁﬂ%$%ullﬂ$ﬂgﬁﬁ0ﬂnﬁ1
T d' 1 .dy 1 d' t A
TNNMIZFUNAULUANAT1991DN Colorado, Central US 281901ANIALT
1 ] a
4. MIRuARBUNBUINANAIYTAE Tans Steel Bars with Metallic Coating and Cladding
. . & 4 YN a
Metallic coating tHudnnun1endslumsdnileslaseadunsuninnnnsfansouaiy
1 aad I ad @ 1 S
ﬁ'llﬂiﬂll‘ijxiﬂiiN’J‘ﬁHﬂ@ﬂLﬂu’di’J\i’Jﬁﬂﬁﬂ\mﬂhlﬂ‘l«lﬂil
1. sacrificial protection
2. sacrificial protection
[ ] =3 ;Y o AdA o o 1 o v o Y
L‘]J‘lJﬂ”IiWHLﬂﬁﬂUﬂ'JEJﬁ'ISﬂQﬂ%ﬁ‘VIﬂJ ﬂ‘i']ﬂ']iﬁﬁ"lﬂ“l]’t)\‘i'ﬂ‘léiﬁﬁ3451'1ﬂ'3'll1"iﬁﬂ muuuu“luﬁmw
° = 3 A oA < o Y] q Y o ' o A ‘ Y1 P
YBIF1INIASN1NIDD mimﬂaa‘unmmsﬂamu"lu“iwmw'mmiﬂﬂﬂiaummu“lﬂ‘lmw 61‘1«1‘*[1‘f;1‘l$‘1"l
. . & A ~q 9 A ] T 1 A aa =3 a [
non-sacrificial (noble) Lﬂm‘ﬁm'sﬂ“ﬂawz‘wqammmu‘wmummﬂumammaeummammu 13
1 ] d” 91 o = T ] o v A a’.al Qy 1 ; =
Wﬂ“riNL‘BNHLLN’JW8,’5ﬂf;liJﬂLLa$llllﬁﬁ1ﬂﬂ1ﬂﬂluﬁﬂ']'wll’lﬂﬁﬂll LLG’]LN@Iﬁ‘ﬂ&"ﬂﬂ‘h’uﬂq@ﬁﬂu@ﬂﬂﬁiﬂuﬂﬁﬁw
o <} ) [ 3 1 =) 9 as ' o @ A
(3} N']mﬁﬂi]%ﬂﬁ'llﬂﬁ']EJLﬂu"U’J’E)SIMﬂﬂEJNMZJ@]’JLLG%’,‘WiE)M%%ﬂﬂﬂiﬂuﬂilﬂﬂﬂﬂﬂ‘lﬂiuﬂu‘ﬂ

Galvanized Rebars

° . o . o 3 1 ] '
M3 Zinc-coated 13911591 galvanized, (nfinazgnraRuBEURINA1Ms JuInfdon 1y

a a =) 1

ad d’l 9/ =t ~ 9 T 1 1 a 19 d'd 1 :
GEFIHGEL] ﬂ'i511’31514LL1J§]$3J‘1.]5$ZT1’1‘5511W@]3J'1ﬂlmllﬂunuq’ﬂn'm‘lmmiﬂﬁ1EJL‘V]”IGl_ﬂ‘Llﬂ Uauaydaniogizi)

Q



86

H
a

' £ a A dy = 1 a = a Yo 3
’31,141ﬂ'wumﬂ't']‘LlﬂiWVITIJJ?JEJ&Jﬂ’J”Ilmu’Iﬂiwﬂmmﬂﬂ’J”l 51 Y. LLﬁ%NﬂﬂuﬂiﬂﬂmmW%uﬂWW ATIU

Ll

:I a o 1 o y -
Wdud deeni 045, mandouluszuuilsemivoigldauldeuvesnlidnie 5 1

Stainless Steel-clad Rebars

Ed ¥
= % - 1

msiszuanaszyimsldiagiizantasimsiansouvasaiinag Uszana 800 iszuvil

q

o Y 1 a { A o o a 4 .
Tofumnlunily Tsluazansiwersndns uaz Lidlufideuuninluansgonsnuiosaniisimuna

-4
[

1 = Y ' 1= a vy @ roA&
4uin Lm“lunmmmmmmwammu"lam muum%fa::wmimflﬂ”lmwzﬂizﬁﬂﬂmmi’e)"l:fluszﬂ::em
d“ dy o o o Y kY 1 U o 4 4
“lmﬁmu DOTs ATEANNINTIAUNVTD DY UVUNIVNU
Copper-clad Rebars
o dyu 1 1 & o w o £y :}l A v K o & A
'Jﬁﬂﬁuu‘ﬂ'ﬁlﬂﬁiﬁﬂﬂ“ﬁﬂﬂWﬁ\ﬁ$u1ﬁuﬂuﬂiiﬂ1ﬂ5$ﬂ3uﬂ1‘iﬂ\1‘ﬂuﬂ‘ﬂﬂﬁ1EJﬂfNﬂ'L! L‘]J‘L!‘Vl
[ o 1 [ P A ] =) 1 c; Y
34\3‘141]\3'.]']5]351]581&EJﬂ1]']ﬂﬂ’qmu@ﬂ’ﬂ'Iﬂﬁ'liJ'liﬂﬂ'lﬁuﬂﬂ'J'lllﬂu'I‘UENfﬂ5Lﬂﬁﬂﬁ11’iﬁﬂuﬁ'ﬂ@%uﬁ1uﬁﬂ

a Yo A Y 1A a a v o ' ' oo A o
ﬂ'JUﬂlllI5NTmﬂ’]iﬁlﬂnﬁﬂlﬂﬂﬂUqﬂ@ﬂ'Nuﬂ5$ﬁﬂﬁﬂ1Wﬂjﬂﬂ'ﬁﬂ1ujmﬂEﬂ\ﬂ!lluEl'lﬁé"]\?ﬂ'nulclfﬂuuﬁlu

anuaaanioud1In

Y & 1 d' :’ 9 . T a d' \J o v d'd T o A
6.2.4 YunaeuimiAaNaNINAI TraUNHA NI HazNUMUABMafiansounlne Tagne
funaazIvanasy

s o = g % ; X
1. temesaned iag 3eming Ind (Waterstop & Geo-textile)

Y ~ ar a

¢ o P 15 e . s c 4‘
’J@Lﬂﬂiﬁﬂﬂﬂ aS %TE]mﬂ“Iﬂ'Vlﬁ (Waterstop&Geo-textlle) Lﬂu’)ﬁﬂ‘ﬂmuﬂ'ﬁuﬁ%‘ﬂ%‘l UNITHA

qQ

[ V wd‘

] Y Y 1 ' Y 1 v o qya & ks
Llﬁzlﬂﬂhl']hlﬂ‘l‘l‘lgll’.lﬁﬂll’.]u ﬂm"lﬂﬂmﬂuumﬂauumm szﬂ‘uuﬂﬂﬂuuazmsﬂm-mmqumammm

Q

= :II a I o 1 1 T Q' é
Iautiuinazne IdifannuBeniens Iaseadneimsang Tasmwizedadlumaniannumunsi

¥ ¥ EY T 3
(Y 1 a = 1 =

os/’ 1 e a A e 1 o P Y = =8} Y I~ a
magcluwﬂwmuﬂumauuazummum c1‘|ﬂl‘lJ‘V]‘Vl 3 ulﬂﬂﬁ'l'lfN ‘W‘H'Vlﬂ'ﬂﬁ'ﬂ\?ﬁlﬂﬁ?ﬂﬂlﬂﬂﬂ?ﬁ?ﬂ“ﬁ%ﬂﬁ

3
A a o

o a a A a & & A oA ° a
“UUﬂ]ﬂﬂﬁ‘lﬂNUaniimﬁNiuﬂzﬂlﬂWﬂﬁ’]uﬂi ‘Wuﬂﬂuql‘HUﬁlﬁmuuu_]uﬂi'luqu‘ﬂNigﬂ'llﬂ']l]'ill

E4
Gl ]

a o o’l o 1 1
seauiImzaliuna gmwiauduriesii ﬁﬂ’]iﬂ']‘l]f‘]llﬁ'llmgﬁ'.]u ﬁﬂa@thﬂaw']uﬂ'lﬂﬁluﬁﬁ']ﬂﬁ']ﬂ

4 Y ¥ 4
szauthldduuazmsiu-ssmuggmavenildauiuinezneldinannuFemens Taseasoins

s
[ 1

1 a a 1A { s <
a9 ey lfiavouuimand lvluddmnmsier 1391 FFmsidsendauez Idnangaunzdums
e 7 o ] | ]
Uszgnams1¥ 2omesadol uay FTendind  (Waterstop & Geo-textile) 1mmAilyw uddnaz
1y ¥ 9 di’ 3y OBJ‘ a 4 dd’ld a o ’
Tai'1&szy Bludissduvesdunonlumssenuuuneimnssuia maluladiilufsousuduinuiu

TwamsasaaazauianssuTom



87

2. myvierfuian a.d.a. A0 TaquUAY “Aqua wraps 22-77”

¥ '
A

o A a o o ] %) a wa
DIAIULTINN (Aquawrap 22-77) ﬁ‘lu%‘nNwmﬂmﬁummiﬂuwmﬂuiugﬂﬂlmmsmu Nﬂﬂ!’dll‘lm

v

Y

{ i & a § v o A 1A { o <3
FozlnTatesuilianusudh lduiai dadaTasmwizedugalnssaduaeuniald o Taeily

o L) 4 a 4 1 [ ) Y A 1 @ 1 d’!’
$10n IiwesTulesa-Taemaes (FrRP) daulvajineziiunldinesenusumsdansouluiioves

& o A 1 4 a o Y 4 o
Tasaadrua Fsgunsaduiums Idhuiosnnamnsaldnssuiimsiuiulauen 13 1&uiiiod fag
a & g o Y Ad o = Yy 1q Y ' ! o
Aatandrenmaunimihiiidludta 13 hildvgadeunounaduauns

Ao o Yy a Ao g y A a yya g ¢ q Y \ 4 A

wennniiudimnmnsalduiniiide livsenaradn 1d8ndeoranuswil 15¥aqdumianin

31nleud (woven glass fiber) %50 LLN'umﬁa’Uﬂullﬂm’ﬂid (carbon fiber sheets) ﬁﬂnué’ﬂu
desgﬁmmi?nu( polyurethane resin)

4
A
U

nuil¥edumsnaelununeaa FudneoazuadiTneusde iAo
® aoniaeTuYeIRNAIARdeNARAUS NUAILBNVEIMN

® HANuEZe1A[)

e Gy IUAAADUYDINBUNIAAIL TR HD-25

® ﬁ:uﬁa@’hﬂuﬁu “ Aqua wrap 22-77 Cloth” Lia¥ “22-77 Veil Prepreg Cloth”@ W8 191

® MIMIUUMUTZUY LAy mﬁﬁumuﬁmms

gﬂﬁ 6.34 M3IAAAI “Aqua wraps 22-77 operation”



31l 635 SawaiznsduiumsinAIve umaoveIMIMIVNATHEY

a ' o= oYY o A Y A O oA o
6.2.5 Nﬂ'lﬁﬂi’.]i]fﬁ’)'lliﬂ\ﬁBﬂﬂ]iﬁﬁ"ﬂlﬂﬂﬁlﬂﬂﬂ'lﬂﬂ%!‘lﬂNﬂuﬂ]ﬂ1iiﬂﬂﬂ1ﬂﬂuﬁfﬂﬂﬂuu]

88




VITMIUNIN

=4

a o 1 a <
39058l 9mnsal uaz ¥us queiid. gamgRguatiaveINyuE . 2545

w Y s [¥) { 4
funit wgnuzdu uaz 2901 qUEITIN. BNENATBINEIINMANNABNYYE. 2545

do

89

o o a 4 a A )
funun wgawz iy, 2tlan gagasse, Nawn 185 ueg ueesed Aniinn. exmadieludszmelne,

=

1 = Q( Qs = H
usfue guszAniaed. dutinazmnlfuveslumazgamginAalnfiludszmealne. 2545

o o 2 a4 Aa a -
HUNUT WHNHSIU LS EIﬂ"l'Wi HUU. Naﬂiz‘nummmmymuﬂﬂﬁuuazqmﬂQummﬂizmﬂ"lﬂﬂ. 2542

\

a “ a ' a a o X 4 5
asgnsvInemans maTulsd uazdunaden, nsuduaiuguamiunadon. meySndnufigui :

amumsaiifogiuazanasmsidudu. 2537.

ad [ a =4 = Y a
Nﬂ‘ﬁﬂigﬂgﬂ ﬂmzignmﬁ" 5 AIN1AN WAL 2552 IMUFDUATNAMAHUDINTENTINNTNYTINTEITUFRLDY

] 4 k4
@ = a

a P a @ a A & a A A1 o Am
UMDY 1”ﬂ15ﬂﬂﬂ3u“ﬂﬂmgiiuuﬂi HDIUN 1 §NK1AY 2543 1594 VI:;’L‘]JEJHEWEJNRJWNT]“]JZJ‘HWIM
Y v

anudfyszAuuTNALAz A UmAvelseme Ing uazinas mseySadRuRgui
. (% = = 4 =) o w A
!E)ﬂﬁ'li‘ljizﬂﬁlﬂﬂﬂﬂg’ﬂ‘iﬂ]‘iﬂﬂﬂ‘uﬁlﬂﬂuﬂiﬂ mﬂTuTammuyjmmi MUIVIAING
wiladeTos1ans 1 2538
=t e = n' w oy o)
TUYY ATTUNIR. ﬁ'lmﬂ!lﬁxﬂ'lillfﬂ“ﬂﬂ'J]N!ﬁE]ﬁ'lEJ‘U0\‘m'l»TN!!ﬁSTI'IQ‘IIUiTH']NUHQ”JiimQN.
MymnsInmsaszanilaenssusans daa.aifun 6/2551
= < Q’ Y 3 T = : 7 a
TUBIY ATTUNIY. mmiuazmﬂgnasnﬁ‘luqtyaﬁluam:l::mmu. NsasImmsansaailaenssy
o gu =
MIAT FIN.RAVUN 10/2553
Anonymous. 2000. Meeting Repm:t on First Stakeholder Discussion on Threats to Boeung Thom and
Suggested Solution Between Entangled Institutions and Local Users in Kampong Cham
Province. Kampong Cham Inventory and Management of Cambodian Wetlands Project.
Anonymous. 2000. Summary Report of Discussion Meeting on Solutions and Agreement Related to

Boeung Thom Management in Kampong Cham Province. Kampong Cham Inventory and

Management of Cambodian Wetlands Project.



90

American Concrete Institute, ACI COMMITTEE 201, Guide for durable concrete , ACI 201.2R-92, 1992,

Engineering Service Center, Port Hueneme, CA 93043-4370.

Floating Utopia and Ocean City Project 2008 : weburbanist.com

FRP INTERNATIONAL International Institute for FRP in Construction

Hydrology Aspects at Boeung Thom, Kampong Cham Province. In Khmer.

JICA. 1990. Feasibility Study on Improvement of Drainage System in Vientiane. Draft Final Report.
Volume 1 Main Report. Japan International Cooperation Agency.

K. Maeda ed. “FRP bridge -Technologies and their Future”, pp.152-156, JSCE, 2003 “Cooperative research
report on application of FRP to construction structural materials (volu;ﬁe 2)”, Public Works Research
Institute, et al, No.252, December 2000.

“On The Waterfront” is an unofficial publication of the Shore Facilities Department, Naval Facilities
OMA’s first architectural project in Singapore : The Scotts Tower, Office for Metropolitan Architecture

Srisombong S., Suzuki K. 1986.

Tilev Architects - Seuthopolis, Bulgaria - http://www.eikongraphia.com/images/seuthopolis/

The work of Akis Pattihis in AA Intermediate Unit 3 2006/7

Wetland Management Programme. 1993. Excerpts from Progress Report. Lao Wetland Management

Project. Mekong Secretariat.

www.worldarchitecturenews.com -

www.clusterballoon.org






