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Abstract

Thailand’s coastal erosion from wa es and winds has caused the coastline to be eroded
to the point that no beach area remains. arious constructions were used to sol e problems but
found that while they did so, they also produced new issues. Using bamboo wa e fencing is one
solution to coastal erosion. Howe er, the natural currently used materials, including solid wood,
bamboo. Eucalyptus wood, and pine wood, ha e limitations, namely a short ser ice life, non-durable
condition, easy to decay. This has resulted in wasting budget and fails to sustainably address beach
erosion. Therefore, the researcher has designed and de eloped an inno ati e artificial wooden poles
to replace the original natural wooden ones from plastic waste to sol e the problem of plastic
waste and reduce the use of natural resources. This also reduces en ironmental impact and protects
the integrity of coastal ecosystems.

The artificial wooden poles were designed to mimic the shape of mangro e plant root
systems along the seashore, such as A icennia trees, then the materials were made as artificial
wooden poles in pencil-like shapes (Pneumatophore). Waste plastics are processed through the
process of refinement, melting and molding according to the specified drawings, then reused as a
substitute for real wood and tested for engineering strength. The impact of ocean wa es were cal-
culated at a standard le el to compare the force generated by the wa es. The results showed that
the force generated by the wa es was 108.421 times lower than the force used in laboratory tests.
It can be concluded that the plastic rod workpiece is exceptionally strong. They can be used as wa
e-proof artificial wooden poles as they can bear the action force caused by wa es in the sea ef-
fecti ely. In addition, they can also reduce the force or break down the energy from the impact of
the wa es. In addition, to increase the efficiency of the use of artificial wooden poles to pre ent wa
es, the beach artificial pole fence has been designed in a serrated shape to increase the breaking
of the wa es and turbulence both in front of and behind the fence line. It is a wa e energy breakdown
line that hits the beach and traps sand silt behind the wa e fence that helps create sandy beaches

and coastal dunes in order to reduce beach erosion sustainably.

aandgy: el duedu dnrznou vezwaian
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5.4.4.1 Breaking Wave Loads on Vertical Pilings and
Columns. The net force resulting from a breaking wave acting
on a rigid vertical pile or column shall be assumed to act at the
still water elevation and shall be calculated by the following:

Fp = 0.5y, CpDH} (5-9)

where

Fp = net wave force, in 1b (kIN)

yw = unit weight of water, in 1b per cubic ft (kN/m?), = 62.4 pcf
(9.80 kN/m?) for fresh water and 64.0 pcf (10.05 kN/m?)
for salt water

Cp = coefficient of drag for breaking waves, = 1.75 for round
piles or columns, and = 2.25 for square piles or columns

D = pile or column diameter, in ft (m) for circular sections, or
for a square pile or column, 1.4 times the width of the pile
or column in ft (m)

H),, = breaking wave height, in ft (m)

fis: American Society of Ci il Engineers (ASCE 7-05), Minimum Design Loads for Buildings and Other Structures
ﬁllﬂ’]iﬁ 5-4
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I
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Indhilaraslsa (poly inylchloride: P C) Tn@alaiu (polystyrene: PS) Tndlefidumisnnian (polyethylene
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deoulysuuuuysanmssield Sandedniufinaniifoiuinmslidianaainmdelandulsslowian
verlasinulivsslovinasisunusi Sddtugusneaitenadou Tnsthaniiunssuiunisuaostuguiiu
nliifisafifuunanueninasgiu fonnuen 4-6 wnsuun @ushausnans 4 i uasilunaaeuma
anuudausldinmsgumadmnssusaztasadoidulinssefwindon fanmd 4
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3. eenuwuUkAsiRL L lTsunLdn vz e INAULANTIVINTaN ponkuuIUwlau (PLAN),
JUMU (ELE ATION) fgszuuanudiil vwniduriaudnans 3 13 nadslu 1.50 13

7.5-10 CM.

3UuUau (PLAN)

4-6 M.

sUAumTi sUdudng FUAUMES
(FRONT ELE ATION) (SIDE ELE ATION) (BACK ELE ATION)

P v aa
2l 6 uansglianliiiieslussuvanuis
#un: o5 wse’ §iTou

4. nmseenwuuklaumesyuvaudi elimeaeuanuuduswesaliiiounumdnimnssy
fail ievianlideniiunistugumunuuiismnlunnaeunddmnse laswies Sy Sins dnimnss
Fdumunisnsznuanedungalusefuansgiu Usngaanisvaaeulags1e8au1nIgIunITesniuy
American Society of Ci il Engineers (ASCE 7-05); Minimum Design Loads for Buildings and Other
Structures d@un1s 5-4

ansdwon Fp = 0.54,CpDHp

dle Fp = Usansgyignd (kN) (net wa e force)
Yw = whedineni (unit weight of water)
= 10.05 kN/m’ (ufia)
Cp = ﬁmﬂixawéuﬁgﬂﬁ& (coefficient of drag for breaking wa es)
= 1.75; ©@nay

= 2.25; W@ Wuasy
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D = wushaudnarsvena (m) (column diameter)
Tagynifueivasudesgunnuniieneg 1.4
Hf = PNUFIVBAIET (M) (breaking wa e height)
lefirsanaliifiossunadurngusnas 0075 was (3 §9) g9 2 wns zamnIaMUIAMILS
ngvhanaduldwsdl
Fp = 0.5x10.05x 1.75x 0.075 x 2.00

1.3190625 kN (134.51 Kg)
defasanvunavesdiflondiirlunagey n3e 0.08 wms 811 0.10 was axldusinsvi fadl
FD 0.5 x10.05 x 2.25 x 0.08 x 0.10
0.09045 kN (9.2233 Kg)
dlolUSauifiounssiinnAaulagaInaun1s 54 WasusINnISNAFEY WUIUSITinanAdY

fiendniussilinaaeuluiosufuinig 108.421 1
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TSTR

TPC. No. 336/48
Page No. 2/2

Request No. 336/471213

Note: 1) Bending strengih test:
- Bending load : 1,000 kgl
~ Number of specimen : 1
2) Compression strength test:
- Compression Joad 830 kel
- Number of specimen
3) Drop test:
- Drop height ;05 m
- Drop orientation : 1 comer -
- Number of drop/comer 3
- Number of specimen : 1
4) Dynamic load (specified by Mida Plast Tech Co,, Lid) © 800 kg

Tested/analysed by

Ui Gt £ & 00

Examived by =

THAI PACKAGING CENTRE

for (Mr. Phaisak Anaanukul)

Acting Head of Packaging Testing Laboratory Date December 21, 2004

fles a3 meatianed In ihis report.
" Sf TISTR

FS-PKL-09-002 Issuc No. 1|

Remadc  The
Publicity of the results on testhng and analysix is profidited unless

Thailand Institute of Scientific and Tschnological Research
Mo 3. Yaznnosols

£ Jong § Amphos Knkong Lusng Paihum Than 12120 Thafand

77
E-mail : Ustr@risir.orih Websta - w6160 th
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SeiuFsaguifesiulddn Funuwimaraindieuudusanasnsmilulidualifen uas
annsasussansevhiinanadulunzialdidued19f anunsoanus S oaa NI LAINLSINSTUVNUOIRAY
ieannsinmnzyeilsladnde

5. mﬁ%’m’mLLm%zaLa'ﬂ,ﬁLﬁElaﬁ'ia%ﬁﬁuﬁ’uﬂ?‘%umawﬂmiugUWiﬁaé’UWuan (Zigzag shape) nu
wnAnvemdnmstindlifaanendu (@aetud James, 2564) isaanendsnunduiinssnumeme uay
FnmznauNTEud LN afunaY Wunsannsinmnzsemnegnadiiu uavdenadesfudnuaslnsiaing

YDITINAULEUAUNING 4

a R a v o A
AINN 9 LLﬁ(’NLL‘U'JT]VL@JQﬂqaﬂmﬁﬂuﬂau‘ﬁqﬂﬁqﬂ
fun: dnietiud Yames, 2564
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4-6 M.
P o v = R Y
a0 10 LLﬁ@ﬂEUWWULﬁWlNLWSN a1an 11 LLa@NEULLUaUTJVLlIW]EIEJWﬂﬁ]%ﬂ@u‘Vﬁ’]EJ
fiun : 3305 ynses §iTeu i : Aoy wvses Gidou

AN 12 wanegUTiAlenmnNIInNwaufes AN 13 Lanssuirdeninnsdnlnawuuvatene
#iun : A3 wor §iTeu #iun : W3 wse3 §iTeu

AN 14 LLamgiJLmuﬁﬂﬁamwmﬁmwLLm%“qéfﬂmwmuLmeqmiﬁﬂmﬁJaamaﬁﬂﬁaﬂ’uﬁ James, 2564
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pauty Mndymnmsldomilitiuasfesgydssutssinu na ussnulumsfeusasdeuisuuuaiain
nznousgashiaue dujualiifisufioonuuuuasianndunauniliose Ssaunsothndualdlmildvane
pdwFemunsnthndusvaonduguihanldsnls

mudnuwazvesiuLal Usnaseulauiuazisnsendundnngesouasiu uwianldiionduenlyd
fszAvstu fdumsdssiuifesdinamilsisnuamuonslunmsliog swevesaisdaudinizi
FoaflvuneUszana 4-6 wns wdsanadlufunane endenisvgaaeslunu amusoanizuUsTIY
vowmzia amuagludunsevidoneildlilduuiian vuussnszunnvesnduhfiduneasana sundiieed
nsiANREnouNIETuIRuIEMA ieliemaniensiluinanzaunauazAuauanysaives
yewa eglsfimunmsinnamliifiediidnvurgemiousnnuausionsinnaaliifisndounuy
msnszeeInnuan Sxilnarensnsainsintunduiitedestunsiawz e lussfisiuiivens
otradusTsumisnde wasifofiulszansnmmsliianlfifesaaendanuedu Fadanauuniauenld
Lﬁamﬁa%ﬁuﬁuﬂﬁumwm‘iugﬂmqaé’uﬁuﬂm (Zigzag shape) munAnvemdnmstindaliaaendy
(Fnmetiug Uames, 2564) Fadundnnsdansiiniunimedeuinaatendanuaduiinssnumemalaunan
uazdnanounevd I Sturduld [unmsaanstagznemnegnedsiu

URIGUTRIRIE

mssenuuuTIfissunnssanlifennnwanainmie ifoaiauunatusdureva uenan
anvegnanainudy annsoirianudeliaug wu wesuifosthuvasuiioadsuinnssuanliifos
1§ Fadsinidunmsidoieanuamu funu euueuss wesaumnzaudug lundwioly uaznslinu
winnssuanlfifenduwniiuedumnsasdmivlituiuiedualisusannaansadiunld i
NTNUUALIALEY

undeving

PIUBTINIALE Tiemng A1wge wazauaduazAsulunaeanan ddunnuaugasening
mMsnsgThvesmauiunsevesueilsiinend viemnazaos g Ufusegseidestunisieuly
yosnudnyuzvesnaY {IdeduunAnUszandliieanlsiionsumiuuiiunetunds (Re etment) u3o
wnesiiunteanaeuniniioiiunaudusauuneil vidensifiuundnagneunsiusumtiug
Munafupdesetulafurdusuuuusingg Afegdadulgmitilingnounsiwagmansiemely 91nnns
Annmssaneliiunduaansounidgmmsiamsmeiuandiunznounseldodeing saumsly
wenlififonagyilianinsouitymieg Ainannsliliiails Wuveengia manegesanE waylianunsn
thndual#lmil wasfiunseenuuumsgiaaiinenssu Tnsmaiufiuiiugnduldl (Planter Box) muuwn
dusunsfiusudunasiuiiadnuuunas etsaieeusbuiasnaunduiusssurfuazaianmsn
suduvonifidunnssunnuuniundulfifuoensd dadumseyindugnssuivmemelidnsogiots

v
=1

a519aN NTAURA NI UTUTYI M AR UWNUATNLUIAILAR A

Built Environment Inquiry Journal (BEI): Faculty of Architecture, Khon Kaen University
Volume. 22 No. 3: September - December 2023 47



uoMNSsUIANIJINEUINWANARNINEOIBILOASIIUOSONUAGUEMA
JIBgs WnsAS

waUAInLEAILUaAnnsiuInnssuan glunsussmsianzangilaniansievesusandlneg
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VIEW FROM SIDE
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l l 1 Rock\
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