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THE DESIGN EFFICIENCY OF STORMWATER MANAGEMENT AREA FOR DEVELOPMENT THE URBAN CONSTRUCTION
PROJECT.
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Abstract

Nowadays, Nan becomes one of the tourist provinces that raise more popularity than in the past; therefore, there is a
number of improvements and the expansion of urbanization. Accordingly, the development plan for the specific area, Phu
Phiang is established to be the initial area to support the amount of tourism and to develop the quality of local people. It is
located at Nong Nam Krok which was formally used as the area to prevent a flood of Phu Phiang district, Nan province. This
area will be replaced by concrete pathways and constructions. Consequently, if the high amount of rainfall affected the
decreasing quality of water intake, the area will become the flooding area or the unavoidable runoff. Therefore, the objective
of this research was to study the method to improve the efficiency of the runoffs per construction cost for the development
in the specific area, Mueang Phu Phiang, Ban Muang Tuet, Nan Province. The method of studying was integrated the knowledge
between engineering and architecture which used as a model for designing dedicated to store, control and drain surface water
or according to the model of Water Sensitive Urban Design (WSUD), Low Impact Development (LID) and the method of Best
Management Practices (BMPs). The design of the physical state of soil and the selection of efficient absorb materials can
increase the capability of taking runoffs per reasonable construction cost. The result of the study revealed that when
determining the thickness of the 2 inches gravel layer, the efficiency of the cost price runoff was equal to -0.113 inch per baht
which is the appropriate and cheapest cost price for the runoff. Therefore, it is an alternative method to prevent and mitigate
the flooding problem for the development of the area to be effective for the good and sustainable runoff.

Keywords: The Design of Stormwater, The efficiency of runoff, Urban construction project, Best Management Practices (BMPs)
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3.2.3. ywnndeyaneiagneasanusafaguesani
UszneunshuiundeninuuielolunsAuianisussane
smnsneasna dnsuaildsnenisneadne (cost) lavinas

Uszanasaanizdanneadalisiuaiusanuiazdus iui

LA LUNNTIATIERTANUEN 1 eSS

CEM-10-5



maUszgdnnsimnssulesuiewd avai 26

Fuit 23-25 fiquaeu 2564, MsUssugUuuueaulay

3.3. AA51viv0ya

33.1 thdayaainnis@neludiaesgduvuii ufiiiie
Awnngiideyalagldlusunsudiaemisneuiiaines Green
Stormwater Infrastructure (GSI) Tu Autodesk Infraworks 360
LUUIB MR TR-55 ilemnUiinaiiivaues (runoff)

332 Ussanasnainisniead amuntseenuuuiuiiusay

P

susuudmsualddenisneaine (cost) lavinisuseunn

1y ' v

A nanIrTanieas el sinAL T uLALDYe Huivianuely
- =
AMTIATIEATANNEN 1 AT
3.3.3 Ansgisydnsamnissuiilvausssiesiadumnu
lagA11IUAINGAT (ARunoff/ACost) tietunuTsuliisy
JoyauguresinuuzuiLay (base case)
3.3.0 @UBLULLUINNG
Tudruilidunisdnausuwuimslunswmuilsednsan
Y4 .o . v o
nseenuuuiufinIssuthnaussesmAuyuluiuilasins
Wawunaneiileaiies U1ussie vy 4 duadaein

guneniies Savinuu
4. afusewa

PN UNNYAsAnwIToiduiunlassn1simuni ui

4 a e & ., & o
nzidosqiies Urushsiia mff 4 sushsiin d1negiies
Faniayu ladlasenisusulsai omuiiuiiaisisae

Usglovundeginulilaliussloniunntuviliiinnisveneda

P ¥
=

Ugnasrafindulunuiidsnagny JaldvimsAnuiiiuilasenis
o X T JANUr S ¥
Wawiunianizidlsaifies Y1usieia vy 4 duadaehin
gnafiies Jamdauu lneliunlassnsvianun 55,471.25
A51995 FanvaduiunaounIn 25,683.92 M1519URT Lag
& Ly »
NUNTYNTTOL 29,787.33 ANS1UUAT NIUNSANWILLINILEDN
Tuniswauiusedns aannissudr wauealun uilasanns
v & 4 T O S/
Wawiunianizileaiies Y1usiaeia vy 4 duadaehin
guneqiies Jminun lagmsivuaveulaiuiindny de
U7 5 Wievihmsdraesanmituiilau (base case) lngtdoya
YSunauundugega 10 Ideundeainaniilgnieuineiuiu
FInTauug sl AanAY 5.4 99 u1dAsiesity Sl lu
Autodesk Infraworks 360 wu31AUN L aues (runoff) 1winfdu
4.03 17 FeufudsnauuaAInease 13,916,718.83 um
WataueuuInianisiiensenuuulinunivnssagnunuiiig
Bioretention wigepsanuwasiuinaunsalinedy Falavinnns
WasuLUaIAMNTUIIBITUNTIALABLE B NN UAAIAITUNUN
Y999 UnsIAN 2 17, 4 17, 8 17, 16 97, way 24 17 wdrien
Jayaludimszilu GSI Tu Autodesk Infraworks 360 1éinadta

A151991 4 WU NSAIN 1 (casel) LIDATUUATEAUAUNUI
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yastunsIn 2§71 Arhluauss (runoff) whity 3.53 11 fisien
AUNUAINBATIY 14,360,949.79 UM a7 2 (case2) srdu
AU UNTIN 4 B2 Artnluauss (runoff) Wiy 3.49
i 5119 UNUAIN DA 14,805,180.76 U nsaf 3
(case3) sefuAMIMLITBTUNSIA 8 T Athlnauss (runoff)
Wiy 3.41 i d51ArAunuAIneaing 15,684,932.27 U
567 4 (cased) syfuALMUITEITUNTIA 16 147 Atrlna
w4 (runof) Wiy 325 42 T31a1dunuanoasi
17,453,145.71 U nseif 5 (case5) isﬁummwmmaqsﬁxu
528 24 61 A laaues (runoff) iy 3.09 61 fs1An

FUYUAINBATIN 19,230,069.57 UM

AW TT

PUCEIRED

JUN5  wansnsPaesiuiilasinisiauiui  lwzidles
ulee Unahann vy 4 duasinpe enegiiie
Jwdaty  Tegldlusunsudnaemneuiiumes

Autodesk Infraworks 360

o

g

=

i

=
S5

P13°99 4 uansUseavanmmssuilvauessesiadunu

- Runoff

LUINILEBN (ﬁq) Cost (U)

Base Case 4.03 13,916,718.83
Case 1 (D=2") 3.53 14,360,949.79
Case 2 (D=4") 3.49 14,805,180.76
Case 3 (D=8") 3.41 15,684,932.27
Case 4 (D=16") 3.25 17,453,145.71
Case 5 (D=24") 3.09 19,230,069.57
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(%)
Uszdnsawm
“ ARunoff (t/um)
LWIneLaen v ACost (Um)
(W) (ARunoff /
ACost) x10°
Base Case
Case 1 (D=2" -0.5 444,230.96 -0.113
Case 2 (D=4") -0.54 888,461.93 -0.061
Case 3 (D=8") -0.62 1,768,213.44 -0.035
Case 4 (D=16") -0.78 3,536,426.88 -0.022
Case 5 (D=24") -0.94 5,313,350.73 -0.018
= va o
NUN: 198
U

naaInnsAnwdlovinnsiUdsuLisunseenuuu U
Bioretention 1a&8 198 49107 Uit LAY (base case) L7 D
wwamslumswauUsyansnwniseanuuuidisuilnaues
sesIAUY NUIn N3 1 (casel) Wledmunsiuay
wuwestunsIn 2 91 Aniilnaves (runoff) amag 0.50 i 1
ﬁmﬁunumdaa%uﬁﬁh 444,230.96 UM UsEANSANANS
futhlvauestesiarduyuindy -0.113 /v n3diil 2
(case2) sefuAMIMLITBTUNSIA & T Avhlnauss (runoff)
anas 0.54 n ﬁﬁﬁmﬁunuﬁﬂd@ﬁ%mﬁuﬁu 888,461.93 UM
1Jszﬁw%mwﬂﬁ%’uﬁwlwauawiaswmﬁunuwhﬁ’u -0.061 i/
VI NSET 3 (case3) SEAUAMNMUIYDITUNTIA 8 17 At
luauas (runoff) anas 0.62 i1 fisArduyueiieasaiuiu
1,768,213.44 U 1Jizfﬁw‘a‘mwms%’uﬁﬂwauawiammé’unu
WU 0.035 Sia/um nsdifl 4 (cased) sefumLMIITBITY
n99n 16 B Atiluaues (runoff) anas 0.78 2 TsAdunu
Afpad RNty 3,536,426.88 UV Usyansnmnnssutinlva
UBIFBTIAAUN UYWAY -0.022 /0 nsdlil 5 (cases)
SsyfuAMUUTRITUNTIA 24 T Aluaues (runoff) anas
0.94 4 ﬁswmﬁunuﬂ'maa%wl,ﬁ'wfu 5,313,350.73 U
1Jwﬁw%mwmﬁuﬁnlwaumdaﬁmﬁunuL‘w'm”u -0.018 §v/
um

Aaruil NS IAS1ERNaUSEANS A 1NNNTEBNLUUN WA

o
v o

SuthlvaueseasiAdunu nsdf 1 (casel) sEAUAIINNULI
Y8atuUNTIN 2 17 FadlArUszdnsainnissuiilnauewosan
Funuwiniu -0.113 Ty/vm Sanumangauduiuimaden

TunsaundseanSnmniseanwuuiuisuihluauessiely
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5. @3UNan1sIdY

nnsSaesAuariingianmituiilunisdnyie
Wanszans imnnsfuilvauedlulusunsusiaomis
ARUNLMBS GSI Tu Autodesk Infraworks 360 1agnN1531884
oonuuUlH# Ui Ramssagnunuiidae Bioretention uridns
Snvaeiuiieounialinuiy Seldvihnaudsuntassesu
AusuTesiunTIn Sedwanoainlnauas (runoff way
sARunuAIneaiei kansnefy ﬁ'aifuawmwsnaqﬂLLua
madenlunsannUsyansamnisesnuuuiui fuilva
vasonmdunuluiiuilassnisituuiiewnedesgifies
Susiasiin wii @ suatiaie suneqiiios Sandau léi
N3l 1 (casel) sefuaEMUITaITUNTIA 2 17 A
winzaudusnmadenlunsimuuszansnmnisesnuuy
fuiisuh  leues ifesnndeusyavsnmnssudila
uasHpTIAFLYLIITY 0.113 H2/um Fslimmdunuluns
anAthlyaues (runof) gnitge ileusuifisuiy nsdidl 5
(caseB) suALTILITBITUNTIA 24 T SAUsyAvsaw
$uihlvausssosiadumuviniu -0.018 Ha/um

nsAny3deiifeluuumdunisdenldideyaluns
ponuUULazRmUIUTEANS s T U vauesveadl ui
Iﬂﬁmﬁﬂ'@umﬁﬁuﬁmwwLﬁanLﬁm s vjft 4 da
13 gnagiies Yaminu1u aulwlAn WSUD, LID, wag
BMPs fianunsnanusinaiiilvaues (runoff) Tl etduuun
madenlunsiaunlsyansamniseanuuuiui sutilva
uadliituegediu

weilnmsAnyifefufisuumauasdoiauowussed
aulavderoonuuuilowannlasimsdsanmnsainssuunis
9nnsAneluauidedludmunlasinislasnisussynd
wAnsuuuUlunsinmsthrdnsuiuddsusneuses
flufiveldTaniianunsnanusinanhiauss (runoff) ield
vlusuwanisluniseenwuunazdndulaluniswaun

%
P

UszanSamnisiuihlvaueslsnau

o
¥

Forauouurlunsinuifeadsdeluidoussyndliluiiui
du nsinlusunsudrasaneaeufiames GSi Tu Autodesk
Infraworks 360 1ldlunsineinisiinisAnwifisAuFos
msU%"uL1J§sué’ﬂwmxuasgmmwmﬁuﬁ BMP Design fifina
souTinuilvaussuazsadunu Fenslilusunsudiaes
naneufanesoraiinanmaanndeulunsimunveun

=

AunvaawkuAnlglunTIes eyt saiudelidaausnuziiiaily

wuImslunswaUsEans amnisSutivaues (runoff) 193

a

UsraAnSnmnngstusaly
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