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Abstract

The problem of sedimentation in upstream weirs occurs in most weirs that perpendicularly sited on flow direction. One of the
solutions to reduce this problem is to design the weir in such a way that the sediment can easily flow away under the force of the water
flowing over the weir. In this paper, a comparison of bedload drainage efficiency of Ogee weir, Labyrinth weir, and Piano Key weir
is presented. The physical model was used to simulate bedload transport through the weir with and without sediment discharge gate.
The suitability of using a weir depends on the sediment deposition characteristics of the bedload at the upstream weir, the typical of
sediment discharge through the weir, and the volumetric ratio of the bedload discharge. The results of this study show that the

Labyrinth weir and the Piano Key weir have the best efficiency in discharging sediment through a weir with and without a sediment
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discharge gate respectively. The shape of the Piano Key weir allows the sediment to be easily flushed out by the force of the water.

While the Labyrinth weir accumulate a lot of sediment inside the weir, the sediment can be discharge when the sediment discharge

gate is opened. The Piano Key weir is suitable for rivers where no sediment discharge gate is installed. In rivers where a sediment

discharge gate can be installed, the Labyrinth weir should mainly used.

Keywords: Sediment transport, Weir, Sediment deposition, Physical model
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Abstract
Coastal zone is one of the most dynamic areas in the world. More than 70 percent of the coastal areas around the

world are experiencing the effect of sea level rise. In addition, Climate change has exacerbated the intensity and frequency
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of coastal disasters. The gradual erosion of the coast owing to the shoreline recovery process is the direct effect of sea level

rise. The economy is affected severely by the loss of tourism beaches more than other types of beaches. This study aims to

use Bruun rule with the field investigation to analyze the future beach loss due to sea level rise at Banpae tourism beach,

which is located in Rayong Province. The beach nourishment was determined to be the adaptation measure in this study.

Results showed that the average loss of beach width will be about 1627 meters and the average beach volume is projected

to be lost about 5.0—8.4 hundred thousand cubic meters. The cost of adaptation to sea level rise in the future by using beach

nourishment was estimated about 294-493 million baht for the future scenarios, respectively. The results will support the

planning of adaptation to sea level rise for Banpae beach and other tourism beaches in the further.

Keywords: Beach nourishment, Sea level rise, Coastal erosion, Bruun rule

1. Unin
130 f1.61. 2007 WU 60% VBULBITUIBEHINIANT
Y Y
Uszansuinnan s auautiuasegluszes Ty 100
a y : 2 o Loy A AA
Alawasnnmeds [1] medanzainiu i@ udluiunn
= =y I = A Y
Ianunarnvanmeyinmuazunilalugunaden
A A I o ~ o w
vulanidanumiunaiauiniiga [2] vaziiaagn
Y
ANAINBININIINNITITUMALAZAINTTUVBINYHE
2 o . 4
[3] Magaianulszuageaeanzmsnlasulag
' 9 H D
YOIANINYN0INIA [4] Fadawansznuaonuiwod
Aa & Y o Y Y 0 a
nz@luvatela Wuduin mnamnzeda 1iniswy
1 1 Y A v
BT WIgFAH MIUNINAIV0IIMIaI N IGHA [5]
v v v Y
TaenseNUNITUNIARDN IATHFNY HAZFIAY VOIRNAQ
duguuazlilse Temisunedanzia
= ~ VA A X [
nn1sanu1ludl a.a. 2014 nunuNFeAInN
v £l ] 3
70% M1 Tanmdunynudyriszauimgmmugau
' o ¥ A =2 o
52319 20% 3PAITZAVEINZIA TanRde 5IUD9NY
Aa va d’d 9 L%’ z d‘
NIAN1aNZ@NNUUI TYULIATUNIANUDLAZ AN
v a 4 [ 1 dy d‘a
U134 [6] TasnIne1mdaninIaaInuITmung u
an g & A% Yo a a
ymaynsulsinvzdunungdIdsuanswaninms
' Y Y C!'
INAIUYRITEAU M Tga [7]

v M v Y
ﬁ”l‘l’i'iﬂ‘]]'izmﬂulﬂﬂ L'illflﬂ”l'iﬁﬂ‘kl%%ENﬂTiLWﬂJ*ﬁuﬂJ’t‘N

e
v o

sEAimeane1a95 999 ua91 w.e. 25402550 Taald
Y

) Ao o 3 ! 9
mmauﬁmmﬁmmmmuuwwﬂwzm [8] VBYAN
ANINIULAZINVVIIDDY [9] Gluiz&lzuiﬂ"llﬂﬁﬂ'liﬁﬂ‘]al'l

WU T0T17AIT 09015 UNNUAZAINADITLDIVUD
9 v ¥ ' ' A o v =2 9
doyaszauiuduediann aeusuimsiiuindoya

U

g 2 = A qu A D)
agnuduszuuuntu samdasulHna Tulagoug W
1 a 0 ¥ [ 9 A ds! = 1
FIOINTIZH 1ADE1NYNABININGITY HAMTANEITIY
' ) A o v 3
Tnajilu ) luiemaRerduneszauimealuilszmea
o w 1 A 2 g Y a v o
Tnemdaneepnnvudlu Tl T @ eduny Tau
e
1] 9 Y
doyamsiuIuvesszaUmeIa Tannnuuuiiaes
091017 (CMIPS) W31 ¥23) A.A. 20812100

k4 v 9
ﬁm‘ummaammmﬂwmﬂizmﬁ%aman‘lwﬂuazau

]
@ a

4
AN fﬂ%ﬁﬁ%ﬂﬂmﬂﬁuﬂi%ﬂ?m 0.21-0.49 AT AT

S A A X = S o
ADIUMTUNANTA LASIWNUUDN 0.55-0.65 IUAT F1UTV

q

7

4 - v ¥ -
anumssinmafenga d19venszauimealudl
A.A. 1861-1900 [6] a1 N A7 2100 W PayLdY
WIYYA 45.8% G5V RCP 2.6, 55.0% G1151 RCP4.5,
56.9% @115 RCP6.0 o 71.8% d115U RCP8.5 [10]

] Y Y
HANTLNUNATINNMINVIUYBITLAV INIAND
A da X ] A o
nunsumedazasegnnaunie il anmsiSuanga
v v Y
TnyveInTzUIUMIN BTN MFINVI UV
v

2 4 | A o ¥ 2 ]
ITAVUUINSIAU GTN‘wmﬂﬂammmﬁmummmmugﬁu

¥ '
= =

Y A A A 2
Wufwredanziavzgagnnaunie lihimuuindu
Tagmmzusnamedanzanianuaindud azvie 11

' Y A Y ' &
WINNNHIAINZNTANUAATUGINI [11] FIN3
A 4 da o 9 v 4
e lyeanunneandnyazmsldlss Teamie
' Y
MINOUNGINY D1IVAINANTENVABANNITIHIINIA
iwsEgnnNanIneanimslse Tenilunmadu [12]
dmsudszmalneg vilsanuninervosdinalsd
wasmstlosnuanedaniioglulvgiuiesulionums

2 tg [ 1 Y 1 o [ & & [
INHVUUVBDITEAVUINSLA llﬂl!ﬂ NUWINUAAY LVDUNU



Ladkrabang Engineering Journal, Vol. 40 No.2 June 2023 17

AAUUDNWILN TOANNIIY LAZMTAUNT WY 1AY
' ] Y
NNIMIANDUNYINY WIATMTANNTIEIIINIANAIYN
° 9 A E o A & 4 =
Wi lsmunyuiien i um sy N uNseria a9
v Y
AINARBMIINVUUYDIYAAINIUATHFNIVDIF A
A Y1 A J A
[13] oo la3 il uasmsndinanssnunisava oo
o A dy  a Y A A A o Aq ¥
Tddanundrufssiosngaiioouiuinasnisnly
Tassardramadmnssuietfostunedalszandu [14]

= A2 Ao s A a s
NITANYIU ﬂ@ujﬂﬂﬂigﬁ\jﬂnﬂﬂ'}l’ﬂj131’7Wﬁ1ﬂ5$1’|1]

q
Ed

v A v
ANVIUVDITEAVUINLIAVT U IOHIATIUIN F
3 1 = AaA  a 34' [ =
WumemaneungINTFordennglu 0.009 1.52809

Y = ) 4
wiathumims l5sg Tesivannaregduuy yenan

Y] o v a A ' ~
M35 lalse TexidmsunanssumerIanenNsNeune)

Y o 3 d‘g (=%
wad Sutlunasvesgusulszuavina vy U5 101113
a o Ay 2 A a
Sunza vazlumiG ot llimzaia iosnnnans sy
H] o & gy A = v A
navvasuudealgnunaseria 3975 9uasMIAY
I ] Y
NIYEMIANBAANANTENVNDAAYY
v 1 v v Y
uurwredan)asuuasldaamsiiuyuves

4
@ °

a ¢ °
szavimealusuing 'Jmiwwﬁ’ammumamugu

9y a

FaAUMId15290 1A U 1azd19DIToyanITIA

NIHPIINIAANTAUTUIUYDINTUIINA LN
= v o A A 4

NaMIANYIZ A5 0 19 UHUINIIANM TN U NFBR

' 1 Y 4
‘I/lgilmﬁ’é]i’ENTUﬂﬁLWllﬁu‘UE]Qi%ﬂﬂu?ﬂ%miuﬂu?ﬂ@

A A=
2. NHNADEN
b 24 Ao & & o
WAt (JUN 1) Tanvazilue asedlu diva
M Suneatios Taniaszens Ianwenlszuw 145
9
Alawas 319U 6 9Ad1529 AUA BPO1 69 BPO6 1
anmmigmialuudazdmiaaainglda 2 anm
A o IS a v 3
Tagsaulanyazitlumansisuazusnainuti
Yo a a g = = d’ L3
1a5uansnasnannsguazTueoniBouniionaln
g‘l 1 =) = A
AgquanalszuIunaIuAeugaIANDINA A Y
v o @ = YR o 1
nuAMUSAUNI guazTuaniBelasanal naquluria

garulszinanatufoungumaudnalufougaIny

D

@ a

@ = IS ' 1o
Faanniaag uanieddiudiulve vilvermea

X a ] ~ v P
F¥unazieduan viatrwnidnislslseToxin

9 i 1
wanuale Nuienseuiey WoHouvdouls guau

Usz9 Negords wagnuiiouiso

OIM0E 10128 WO127T0E IOIIEME IOIMWOE 10173 W 10193 0°E 101AEWE
P e T S SISy VR Vi SO S AN PR Vi O W W

i
12-srne] \ 1 b
4 Y {
1 a 7 A.una: pailng 2
AN D.Bl
w— \ iz
e i
1 WATWAY  ypadim 2 -
] o0 _olg o 3 Fiasoen
J ~~Beo1  BP92 BPOI"Rpos Bpos BRO6 ¥ L
UHANNB AN
IEaH ( videthum i
1 ) 3 I
P N ¢ Arilng o Sr—
&
i i L I
/ 5 .
173w I 9 Lissun
1 Limzieriim, 0 1 38 7 Kilomeiers
173N 1 e 1z
} . —H————+—+—+
Jd ( £ L

T T T T T
101330°E 101734 W

BP02 (ANN817 1.0 NW.)

BPO1 (ANNY10 2.2 NU.)

BP03 (ANWE11 2.8 NI.)

BPO05 (ANN817 2.8 NU.) BP06 (ANN817 1.7 NW.)

v v 9 ]
517 2 amwn llvosiundnun

LT}

v A4 A Wy
3. mayauazm‘smuaﬂ%

9 Aq ¥ = A a ' A 9

doyan g lumsAnu iy mmarea1uion Joya
4 9 L X o 3 P
AaY PoyamINNILVBIIZALINEI Toyanuaa

FUBIYHIAUAZVUIANANAZNOU LA y‘ﬁﬂIWIﬂﬁﬂﬂﬁ

LETUNTOWION9



18

]
[ Y

AEITAANTELN TN 40 2TUN 2 AgueU 2566

31NN NN
NIND1BAUNININ Google Earth 111952 M1
o wwou 1 wa. 2560 faAeununIius i w.a.

2563 (ﬂﬁNﬁ 1) Glﬁlgfjlﬁﬂﬁﬂ‘]sﬂﬂﬁlﬂaﬂuuﬂﬁiGlﬂfﬁ’ﬂﬂ

AZNBUITAIAINITINN 2 TAagnuNeMIATAINAIA
FuogluYI9 2-9 99A1 AT TYUIANANVBIALNDUDY

11999 0.25-1.2 Haawuas

M9 2 ANUAIAFUTIOMIALLYUIANANVDIAL NOU

M 1 %’auﬂa’i’uﬁdwmwdwﬂmﬁﬂu i ANNAATY YUIANANUDI
i Anw | veva (@sr1) | aznewuD,,) (N,

3 B IU WA, 2560 BPO1 8.5 0.28

19 UNIIAY W.A. 2561 BP(2 33 0.25

10 VLAY W.A. 2562 BP03 2 0.25

13 TUNAN W.A. 2562 BP04 6.3 0.6

24 QUAWUT W.A. 2563 BP05 7.4 0.48

BP06 9 12

v A

3.2.%6&@?\@1&
] Aq 9 g L. 2 o
mayﬂa‘nﬁlmﬂu 3-hour significant wave ¥4 12-hour

exceeds significant wave height re-analyzed RERET

= a a

Az190a 1-ANIAZAIA-a0939A) 31N European Centre for

b1} U

Medium-Range Weather Forecasts (ECMWF) !ﬂ Ui ya

@2 307 Tuaad) w.a. 2523 89 WA, 2553

]
= o

) A vq A A= a0 &
voyanau u1lﬂ1“]51u1/‘|uﬂﬁﬂ‘kl’]n@ﬂu ﬂ’]ﬂ'ﬂllf;f\i

o = ]

Adutsd 1Ay gIgala N 3.60 1WAT, AUATUFIFA

a

a =

BAWNIAY 13.82 3u#, Anugeaauisdidgymasiion

1 0.92 1UMS LA AUAAURASUAUNINY 7.18 JUIN

3.3.JoyamafinuuveszALINIa
<
903ya91n 21CMIPS5 models 11 ud 0301111 ensemble-

) a

mean regional sea-level rise (fl ANUAZIDYA 1-ANT azAYa-
7049 19) Tae RCP 0 Representative Concentration
Pathway §1M5Ua0 U 1Talauu@lueuInn RCP2.6,
RCP4.5,RCP6.0 11az RCP8.5 a1 1] W.¢1.2643 1ile ¥ il

9

@ v d o | =3
ANNFuTUSAUTYa WY W.A.2529 D3 W.A. 2548 [15]
3.4. UaANNINANTUN LA VIAND VDI NOY

INN3E152901IATUIN FOYANINAIATUI B 1A

Tannmstadiaaieaianiuaiasusienia vuia
a 4 as ]

na1vednznou 1da1nn1s AT 1e i A1835 50 UMY
. N S 9 '

ATHUNTI (Sleveanaly51s)Wu‘lllﬁﬂ’kﬂ“]ﬂulwﬂluuﬂﬁﬁﬁ

VINAUUAINNVAIAFUFIEHIALAZVUIANANIUD

3.5.4amIASINSANNIWNENA
msdunseremaiunasnialunsestu
Feman Mt uvesszdimeia Jogiuly
Uszimenedi Tnssmafumsenemaiineadaudueta
Fine 1 Tasams & mavinen v.va13 uasfisidasuiums
odfimaremiiow 1,505 uazmavaiad v.aeval
miﬁfm11%1]izLﬁu14ammmﬂmaumwmﬂmmézm'a
QMUIARIIATYBINSIANNT B3NS 3 TA5ams yarh 803

[l F
/AL, F3185mnan ya a1 vude uazadutiums

9
nﬂﬁ]ﬂNﬂi‘]J‘VNﬂiz’U’JuﬂﬁLLé}’J [16-18]

=
4. I5M5I0Y
= 2 ¥ ] A
Tumsfnelsznouads 2 TuABUAD MITLYLUD
v Y
edad1835mM3USVLATEAV M 1A (Tidal correction)
[19-20] wazMsUszmiumsnlasundassiedsainnis
] Y Vv
INAUVDITEAVUINGIAA8UUDTI1A09UT Y (Bruun
A 2 4 4 :
rule) eI UM s unilasvessrovialunaay
ADUMINAVUA
y b4 as o b4 % ?:’
41.m3szyuuanedialedITmsdivuiszavimea
(Tidal correction)
¥ 9 [ Y @ ?,‘ =\
MIszyuuITIedialensdsuudszauimeal

s A Y 9 o
yalszasamoszyuulseds a iduszaunzialiy



Ladkrabang Engineering Journal, Vol. 40 No.2 June 2023 19

A | v Y a =
na e uszauoaslumsszymsnlasuuilas
wreia [19-21] ewsai ldlagnisniiainaisnin
) Y
v lun ieszyaiszauiImeia o a1 1eA N
o v o ¥ H o A =
gazSuunszaviineia vuneulunisiine ase
. d‘ @ Aa o 9
Ground control point 1N U5 UNAAVOININ Lag e
ATLUIUNT image-processing 1UNTIUATIZHAIINA
FuosmmiiNosz Ao rods nouaz Ay solar-
azimuth angle (8) toUszanaarlumsoignImaIniyw
o X | X )
wazdlsunuaneds Iuneds o szaunziathuna

Tagldaun1s (1) 9103 3 (211140 MSL fio szA

'
o 3 oA

nziaiuna1e, HWL Ao szauiiifganiiszaungia

3 A

1hunane, LWL Ao szanimainnszaunzialiuna
JAHA® 52AUNUANAI19521319 HWL /1 MSL 11350
LWL U MSL, AL D 52821932 WINuImedaiszy

18 & ranammemniuszaunzal unale uag o

A9 ANUAAFURIOTIA 30 Foreshore slope

AH
AL tan6 (1)
beach
e W WL
i TT— aH
i T W MSL
AL |~
: aH
i v Lwl
i al, S
I.f’-g-" .

Y ¥ o & o ¥
gﬂﬁ 3 ANUAUNUTUDITEAVUN ﬂ'ﬂi\lﬂ’a}N"]ﬂfﬁ/ﬂﬂ uag

ANUAAFUBIONA

2. 5zymanfdsunasnedadaiannmsminvuves
U :’ % o a &’ d‘
3ZAVHIMZIaA 38 YY1 UFUnazsziviuni
= v ¢ a
wasuudasveunazaaiunisalauu@ (Future
scenarios)
J ° 2 A s A
Bruun [22] 1 Junvudiaessefigalszaaniile
v v ] F
Usziiunislasunlassredanrnmsiuiuvea
Y a 1 ° @
szavulmezia laelidunagiui nuuiiaeslanyue
& Aa a A a
Wuaealavaz lufanansznuanaay Tasliauns
U9 Bruun (Bruun rule equation) L&A A9 uNITN ?2)

uaz 3Ui 41die Ay Ae szezuumedinmelionnms

A 2 P 1 o
INAIUYDITZAVEIMEIA, ¥, A A1NE1IV093 AR
A a o 3 4 4 2
YMIANNIITA, S A0 TTAVNIMZIAMANIY, h Ao
= o 3 A = v 9 a
ANVANVDITEAVNINLIAANDITLAVN O LAY (O1d
bottom level) 1131 Ta5udNIWanmT1/asuuilasves
A2NOU (Depth of closure) L B ﬁammgwmmnau
N519NDUNTNALLIZ (Berm height)

Ay S

vy, h+B @

Binasiaans L

! Y o o
3UN 4 ihdameranazAaus Bruun rule

a A

sequanuani Il 185usnswannmsulaounlag
YoInLNBU (Depth of closure) ﬁm’;mﬁ]mmmg@ﬂﬁu
Wedwygaganazmuaaugagalaeldaunsi 3)
23110 H,. Ao mmgmﬁuﬁﬂﬁﬁtygwﬂ (Maximum
significant wave height), T, ; o A1uA ﬁ UFIPA
(Maximum wave period) L0 g Ao mmw'mﬁmmmm

Tuareveslan

2
Heyt

h = 2.28H,, — 68.5(

) 3)

% a o v
ANVENVBIFUAANINIA WITUIINANUTUIWUS
@ %‘ a =K [ Y a A [ =
YITLAVUINLIAANDITEAUNDUAY 1T0T2AVANNAN
Al'la5uensnannmslasunasvesngnou (Depth
° A A =
of closure) AMUIUINANNITN (4) [24] tHDANNANVD I
o 3 A = o 9 a W Yo a a
sEavimzialdNnaszauneuay 1N 1asudnInan
4 o o £
m3lasulasvesnznou uag A Aeduilszansa A
A v v o
(Avalue)1/1'lﬂmﬂmmﬁuwuﬁmumnmmzﬂaumw

(D,,) 18 ANUAIATUWIEH (Beach slope)

h= Ay*z/ 3 4)



20

]
[ Y

AEITAANTELN TN 40 2TUN 2 AgueU 2566

ANNUFINTY B VTNIUAAUIANAT (Wave height at
breaking wave) fuaa Tagaums (5) [25] wieri1 1w
AINNUFIVOIFINIANDUNTAATIE 110 Yy AID AT
FInaY & VSIUAAULANAT (Wave height at breaking
wave), tan a Ao ANNAATUYDIBI8ET (Beach slope),
Hg Ao Anugeanauiodifginde (Mean significant
wave height) 18¢ Ly Ao A ue1Inauied1dn

.. 2 o P} ~
(Significant wave length) ¥3a 1128 laaldaun1sa (6)
d‘ A 1 d’l Y 1
e g Am AnwTuilosninuseItuarsveslan way Ty

A A S L. .
A9 AMUAAUIRAY (Mean significant wave period)

H H.
b (tan a)O.Z(_S)—O.ZS (5)
Hg Ls
_ g
Ls - 2m (6)
ANNVGIVINYHIANDUNIAAIYZ (Berm height)

mmmﬁm’;m"lﬁ’mﬂaumiﬁ (7) [26]
B = 0.125H;/°(gT2)3/® )

3% )
5. Wﬁﬂ1§3‘ﬁﬂ!!ﬁ$i’)ﬂﬂ§1ﬂwﬁ
Aa o a k2
nan153veuaznisenisienallszneuaile ns
a A 2
Wasunl a9 1em1a%1811991ANITINYY UV
Y
FLAVUINGIA AT VIATAITIANNT1UBI1INIA LA
Y
fage 17l
A 42
si.astdasundasvisriiaainm st I uve
sTAUMZIE
NMINATIZHNUIVT I8 BPO2 HIzoznamy
a4 A A X
310151 euuadiioa1nMITINUYUYDS
o 2 4 4 4
sEAvINZauIniga (131399 3 uaz U0 5)uag
) ] 2
U319 BP06 W32 aia1ziinan1nnsiiuyuue
Y 1 ¥
szauimzatoongaiioaninanualnfurenialay
YUIANAVDINENDY AIHARDNITIATITHILIZNT
wasuuilas mavsna BPO2 Ianuaiatudl (2 09f1)
=t < A
HAZUYUIANANAZADULVUIAEAN (0.25 UX.) KA
BP06 1IA1NA1AFUFINIIUTIMIUS (9 0F) 1A

VAN NYDINNOUNVIATHE (1.2 UW.)

2

M3199 3dSmasmerIagudoRaoLasIceenIs

o

Y
L 2 o s

1WasunlagnernIaAMSINNYUYDITLAVN N IA

aoumsel | Jnasmena | szezmasveania
FuNA gcuus?wm?;ﬂ (av.y) el @)
RCP 2.6 500,753 16.23
RCP 4.5 610,264 19.77
RCP 6.0 624,875 20.25
RCP 8.5 838,616 27.17

W RCP26 @ RCP45 = RCP6O0 = RCP85

x10°

=
o
o

60

153105 (AL.a1)
e
o

20 =
Wy 'O
0 mEss

BPO1 BPD2 BP03 BP04 BPO5S BP0 534
ELERLED)

v i ' Y
s s 1]ﬁiﬂ@]ﬁ"]ﬂﬂﬁ1ﬂijﬂglﬁﬂmﬁﬂﬁ]1ﬂﬂ1§lW3J"’ﬁu“UEN

U

Y
seaAUINgta

M3 3 NUIszezmasveamanme il luusay
anumsalauuAeg luse 16 19 27 A3 1INANUNSIS
wemamaelaiuaainnuniie 15,50 was uagll

= = 1 4
Bwasnemagudomasugig s-8.4 uaugninaniuns
F
Tagnua wanisAntiawisoszydSuiums
1Wasunlaguo s eIaNuFITLezN1e 5988915005
~ 2 d? [ %’ Y
voanswnmie lanmsiivauvesszauimeala Tu
Y T o
ueazNuNgee ¥3ANE1INIA 1-4 N1, Adaalugy
d‘ é = U = d‘ ] d' I a I'd
1 2 F9azPeANNNUANEINEIUNT NTUMTUATIH
= g Y A
msasuudaslumnsivvesmemauovuil 13ies 1
A1 AADALLINNEIINIT 30 NY. [10]
5.2.3AMSIANNTIENA
@ ¥ 1 A 9
nasmstesnuanedativatogluuy uamsidonly
A d a ' ° o
11asmMInduTasaad1an1a3aInTsy 9y fuwaiy
A . L 24 da o o
AR VZAINANTENUADNUNTIMIA NUANNAIAYAD
Y P A & A= = o
M3 lFdsz Tes luusnanunanyl nMsanyitiiaen
- 4 X A 2 4
MATMIsANNIemenaioHuynuRmemanell

1 i Y s
Lﬁf)\ﬁ]'lﬂﬂ']il‘l/‘mﬁuGIJENizﬂ‘]J‘Lﬂ‘V]zLa Tagaziaunsell



Ladkrabang Engineering Journal, Vol. 40 No.2 June 2023 21

ANNANUNINVITLEEAALFIZYIOHIALTDIDIANT
L 2 E ~ v o a
NAuvessEAULMEIa tazlinnugumnud U@y
911mMsUszulsuasnsenlasunilaaaz i
1 Tasamsiaunsesienia lundazaaiunisal
. . 4 4 :
AUNAAN UAAIAIM 1IN 4 uaz 3UN 6 Tnayaning
AUNITI8BI8M 10 TAUATINVYTHIATNIT 189

d’ IS) g‘l
Wasuudasonmstsuaiuluduusn tazvuianai
ALNOUMNNUANNANIINVVUIANA AT NB AN TABd

{o & ' '
wilsznansuiludedldoglugielszuim 204-493

Y 9
IDYIUUIN

M3137 4 Tasamsiasunaeneriialasldnsennnza

d a
TOIUMTANNA yamIA3INs (L)
RCP 2.6 294,463,039
RCP 4.5 358,859,625
RCP 6.0 367,451,596
RCP 8.5 493,139,663
mg W RCP26 RCP4.5 RCPG.0 RCP85
600 -
£ 500 —<
A Oy
2 a0 gﬁg
- 3
o 300
g 20 e o g o
o, SR B G gn o B8 e
£ 100 Sysy ~ nos® B Rlag
-§= 0 | I I u I -N
BPO1 BPO2 BPO3 EPO4 BPO5 BPO6 574
zgadﬁﬂa
4 : -
317 6 yar Tasamsaunsenena
6. a3l

' Y 9
HANTTNUNIMANTUVOITZAUTINZIA DT 1w
9 a ¢ y A A
weniatum Tasmsiasiznuumedannlasuula
L X o 3 v
Tdarmnmsimuiuvesszaviimzialuouinadig
HUUTIABIVFY IINAVMIAITINMATUIN WU AN
nievesmenianerngniaiz lusuinalinunie
sz 1627 was TastlSuasnemagaaonay
D 5-8.4 EAUGNUIARIUAS mSUFnIUMI Al auLA

Nanga (RCP 2.6) uaziadiefiga (RCP 8.5) mwany

HBIADNUINTNITIANNT WM IANOUTTININANTLNY
~ a 45! A 9 Y
fo1wnavuluewing TaemsiuaunIexeviiala
AT EL AL YDIFIENIAN IAS UNANTENVIINT
Q. Y o 90’ v [ [
WnAInveszaviingia Tagldanugumiudu
a A ] A o A
F1ONIALAN LAZLADN IFNIT 1 IANLIaMToUAUN
' A 9 o ' ~
nisaenlyegludegiunudi sudlseuiui

o & 1 [}
suiludecldoglurialszum 204-493 Fosdruuin

' '
adas

9 [ 4
FNTUADIUNTUTAUNANANGA (RCP 2.6) uazma%’w

d' o w = dy =

NngaA (RCP 8.5) mMuaal #adnmIanEIdIsuaIug Y
o 9 A v Aa 1 A A 9

ﬁu‘uﬁquﬁuagamamsmﬁuiwmwmmmmﬂmmm

Tuns1a0nNIATMITINOUITTINIHANTZNUIINATSG

4 X

Ed
!WiJ"’U‘N"’lJE]\ﬁzﬂ‘]J‘Ll1W$!ﬁiuﬂu1ﬂﬂﬂi€lﬁﬂh1‘]ﬂfJ°HW]

.3

=<

. a4 :
TIUIN nmwmmwmmmau@ma'lﬂ Taga1u1so

as = dy 1 9 a 1
L!'I’J‘ﬁﬂ'liﬂﬂiel11!“l‘]J‘]J'i‘]JGl"WHNUiUﬂ“U@QLmaz"lﬂﬂ?ﬂﬂ

= Vo A v o I Ay
NUANANNNU !W’E]Gh’iUﬁiq’)ﬁq1Ji§ﬁQﬂ@niﬁ/]@l@ﬁﬂﬁ

19NE1501909

[1] V. R. Burkett, J. O. Codignotto, J. E. Hay, R. F.
McLean, S. Ragoonaden, C. D. Woodroffe, R. J.
Nicholls and P. P. Wong, “Coastal systems and low-
lying areas,” in Climate Change 2007: Impacts,
Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report of
the Intergovernmental Panel on Climate Change, M.
L. Parry, O. F. Canziani, J. P. Palutikof, P. J. van der
Linden and C. E. Hanson, Eds., Cambridge, UK:
Cambridge University Press, 2007, 315-356.

[2] R. F. McLean, A. Tsyban, V. Burkett, J. O.
Codignott, D. L. Forbes, N. Mimura, R. J. Beamish
and V. Ittekkot, “Coastal Zones and Marine

Ecosystems,” in Climate Change 2001: Impacts,

Adaptation, and Vulnerability. Contribution of

Working Group II to the Third Assessment Report of

the Intergovernmental Panel on Climate Change, J. J.

McCarthy, O. F. Canziani, N. A. Leary, D. J. Dokken



22

]
[ Y

AEITAANTELN TN 40 2TUN 2 AgueU 2566

(3]

(4]

(5]

and K. S. White, Eds, Cambridge, UK: Cambridge
University Press, 2001, 343-379.

R.J. Nicholls and J. A. Lowe, “Benefits of mitigation
of climate change for coastal areas,” Global
environmental change, vol. 14, no. 3, 229-244, 2004,
doi: 10.1016/j.gloenvcha.2004.04.005.

U.S. EPA, “Assessment of the Impacts of Global
Change on Regional U.S. Air Quality: A Synthesis of
Climate Change Impacts on Ground-Level Ozone,”
U.S. Environmental Protection Agency, Washington,
DC, USA, Rep. EPA/600/R-07/094, 2009.

G. Camarsa, J. P. Silva, J. Toland, J. Eldridge, T.
Hudson, W. Jones, E. O’Hara, E. Thorpe and C.
Thévignot, “Coastal climate change adaptation,” in
Life and coastal management, Gare, Luxembourg:
Publications Office of the European Union, 2012,
ch.4, sec. 1, pp.54.

Intergovernmental Panel on Climate Change (IPCC),
“Climate Change 2014 Synthesis Report,” Geneva,
Switzerland: World Meteorological Organization,
Rep. ARS, 2014.

D. Charan, M. Kaur, P. Singh, “Customary Land and
Climate Change Induced Relocation - A Case Study
of Vunidogoloa Village, Vanua Levu, Fiji,” in
Climate Change Adaptation in Pacific Countries, W.
L. Filho, Ed., Cham, Switzerland: Springer
International Publishing, 2017, ch. 2, pp. 19-33.

K. Putcharapitchakon and S. Ritphring, “Sea level
change in Thailand,” Ladkrabang Engineering
Journal, vol. 29, no. 3, pp. 55-60, 2012. (in Thai)

T. Intang, M. Anongponyoskun and P. Sojisuporn,
“Application of numerical model to study the tidal
current: Case study-The Chao Phraya River mouth,
Samutprakarn province,” in Proc. 5th Marine Science

Conference, Bangkok, Thailand, 2016. pp. 619-625.
(in Thai)

[10] S. Ritphring, C. Somphong, K. Udo and S. Kazama,
“Projections of Future Beach Loss due to Sea Level
Rise for Sandy Beaches along Thailand's Coastlines,”
Journal of Coastal Research, vol. 85, no. spl, pp.
541-545,2018, doi: 10.2112/S185-109.1.

[11] S. Ritphring, “Beach Nourishment for Coastal
Protection,” Ladkrabang engineering Journal. vol. 31,
no. 4, pp. 7-12, 2014. (in Thai)

[12] K. Kunkitti. and S. Ritphring, “Ban Krut beach change due
to sea level rise,” in the 26" " National Convention on Civil
Engineering, 2021, pp. WRE-05-1- WRE-05-6. [Online].
Available: https://www.conference.thaince.org/index.php/
ncce26/article/download/1108/669. (in Thai)

[13] M. Kiguchi, K. Takata, N. Hanasaki, B.

Archevarahuprok, A. Champathong, E. Tkoma, C.

Jaikaeo, S. Kaewrueng, S. Kanae and S. Kazama, “A

review of climate-change impact and adaptation

studies for the water sector in Thailand,”
Environmental Research Letters, vol. 16,no. 2. 2021.
Art. no. 023004, doi: 10.1088/1748-9326/abce80.

[14] P. Nidhinarangkoon and S. Ritphring, “Beach
Tourism Carrying Capacity Assessment to Sea Level
Rise Scenarios,” KKU Research Journal (Graduate
Studies), vol. 21, no. 3, pp. 27-42, 2021. (in Thai)

[15] Intergovernmental Panel on Climate Change (IPCC),
“Climate Change 2013 The Physical Science Basis,”
New York, NY, USA: Cambridge University Press,
Rep. ARS, 2013.

[16] Department of Marine and Coastal Resources, “The
master plan of designing and observing for beach
nourishment at Pattaya beach, Chonburi,” Department
of Marine and Coastal Resources, Bangkok, Thailand,
Final Rep, 2012. (in Thai)

[17] Department of Marine and Coastal Resources, “The

environmental impact assessment report and design

for coastal protection project at Samila-Chalatat beach



Ladkrabang Engineering Journal, Vol. 40 No.2 June 2023 23

in Songkhla,” Department of Marine and Coastal
Resources, Bangkok, Thailand, Final Rep, 2015. (in
Thai)

[18] Department of Marine and Coastal Resources, “The
master plan of designing and observing for beach
nourishment at Jomtien beach, Chonburi,”
Department of Marine and Coastal Resources,
Bangkok, Thailand, Final Rep, 2016. (in Thai)

[19] V. C. Hoang, H. Tanaka and Y. Mitobe, “A method
for correcting tidal effect on shoreline position
extracted from image with unknown capture time,”
Geosciences, vol. 7, no. 3, 2017, Art. no. 62, doi:
10.3390/geosciences7030062.

[20] P. Nidhinarangkoon and S. Ritphring, “Shoreline
changes by using Google Earth images with tidal
correction: a case study of Samui island, Thailand,” in
Proc. the the 8th International Conference on Fluid
Mechanics, Sendai, Japan, Sep. 25-28, 2018, pp. 1-5.

[21]1 P. Nidhinarangkoon and S. Ritphring, “The

comparative of shoreline detection methods,” Proc.

the 24 th National Convention on Civil Engineering,

Udonthani, Thailand, Jul. 10-12, 2019, pp. 2106—
2113. (in Thai)

[22] P. Bruun. Sea-level rise as a cause of shore erosion.
Journal of the Waterways and Harbors Division, vol.
88,no. 1, pp. 117-132, 1962, doi: 10.1061/TWHEAU.
0000252.

[23] R. J. Nicholls, W. A. Birkemeier and R. J. Hallermeier,
“Application of the depth of closure concept,” Coastal
Engineering Proceedings, vol. 1, no. 25, pp. 38743887,
1996.

[24]R. G. Dean, “Equilibrium beach Profiles:
characteristics and applications,” Journal of Coastal
Research, vol. 7, no. 1, pp. 53-84, 1991.

[25] I. Takeda and T. Sunamura, “Formation and spacing of
beach cusps,” Coastal Engineering in Japan, vol. 26, no.
1, pp. 121-135, 1983, doi: 10.1080/05785634.1983.
11924363. (in Japanese).

[26] T. Sunamura, “Coastal and beach changes by waves,”
Transactions, Japanese Geomorphological Union,

vol. 4, no. 2, pp. 179-188, 1983. (in Japanese).



a 4 a v a
fﬂi’J!ﬂi'l‘éﬁ‘i!1.'%El‘]Jl“ﬁEl“lJNﬂﬂi%ﬂ‘lj"llﬂx‘lﬂ'ﬁ!!ﬂﬂ%’l’)!!ﬁ%ﬂ'ﬁ!ﬂﬂﬂﬁﬂﬂﬂﬁ'ﬂ‘tﬂlﬂx‘lﬁuﬁl
Tnglduuudas s s ravdmsuszuudise Yasny
Comparative Analysis of the Effects of Cracking and Corrosion using Numerical

Model for Bridge Monitoring System
fwnye Fogaseers", sigiaris Fuayninga taz niu melsuaigne’
'madnisnisulos augdmnisumans aanfumaluladnszaoundudigaummaianiziis manszils
GIGUERAIN AFUNNUHIUAT 10520
o205 1051 52AUTUNYMIRIAY NTUNNHANFUUN DYENITE VYU AFUNWUHIUAT 10220
Phitchaya Chairungruangsril’*, Natdanai Sinsamutpadung1 and Kawin Saiplraselrtkit2
lDepartment of Civil Engineering, King Mongkut's Institute of Technology Ladkrabang, Ladkrabang,
Ladkrabang, Bangkok, 10520, Thailand
*Civil Engineering, Senior Professional Level, Department of Rural Roads, Anusawari, Bang Khen, Bangkok, 10220,
Thailand

*Corresponding Author E-mail: 63601132@kmitl.ac.th

Received: Oct 26, 2022; Revised: Feb 23, 2023; Accepted: Feb 28, 2023

v
unnaee
@ o v A a 1 A
'iﬁ‘l_liJlﬂWig’Nﬁ$W1uQﬂu1llﬂ“]ﬂW?)“lJigLiluﬁﬂWWﬁgWWUi]1f‘li$83I‘lﬂml’dg‘lﬂﬂaﬂﬂWS311!ﬂ15§]32]i]ﬁ61| U9
I 1 Yo = Y @ 1 =®K A [ 1 Y ' 9
ﬁg’V\ITL!ﬂTLlL‘Hﬂﬂﬂﬁﬂ\iulﬂ'i‘].lﬂ’ﬂlllﬁﬂﬁ1ﬂ"lﬂﬂﬂ1ﬂmﬂiW’JLLﬁgﬂWEﬂﬂﬂiﬂu "l]\'illig‘]_l‘]_lﬂﬂﬂﬂTJL“lﬂlﬂ"lf'Jﬂﬂigﬂﬂﬂﬂ’w
d o U " W U ~ d' 9 = ldy 9 aw @ dyd Y o
L“D’uL“]ﬁ)i’)ﬂﬂWﬂTiTﬂ\'iG]'JLLEWﬂ1ﬂ313.llﬂi‘(’J@]1/]6!‘]515]5'35]ﬁ’i‘)‘]Jﬂ'J13JLﬁ"(’J‘Vi1EJLWﬁ1uI‘l§] GllN11&'31]8%‘]J‘]J1!11ﬂﬁﬁiNLL‘U‘U"MﬂE‘N
I a J Y o = a Y [ o o
llwllu@llﬂmllL!G‘I"’UE)QET%‘WWU@’JEJL!U']Jmﬁﬂﬂﬂ’ﬂm@‘fﬂ‘l’ﬂﬂl"]ﬁTﬂi\iﬁiNi‘HiZﬂ‘U@]Nﬁ Qﬂlﬂlﬂ%1ﬁﬂﬂ1u§ﬂl!'ﬂﬂ"ﬂ@\ﬁﬂﬂ
A a a 2 o g o < o = o Yo
l,mﬂ‘uuuwuﬁuﬂauﬂmLfﬁmwaﬂﬁm‘%gﬂuaszsﬂﬂﬂiauiumumaﬂ ‘1]1ﬂ11!11!$\n|ﬂ1§%1aﬂﬁiﬂﬂ1%}u1ﬁuﬂﬂlﬂﬁ
o w o o da ' Vo {1 a
SOUTINANTZINUIUUS a0z WYL Haansh 1dlszneudieains TneduazanunssaaIuIngaueIas NIy
I YA 9 1% Y4 1 o = 1 [ 1 = dy
Wurnaldlinsad1ens AN uaduwusTeHINILAUANMTIMIOLAZAINIS INIALALAIAIINIATEA UBNVINT

o T a ;’5 <3 14 = a o 9 = dy
GHL!WLNf‘lTiG]ﬂGlQL"BHL”D’?J?G]TJ%Z‘T’OTJZ‘T%‘WTNV]LWMWZ‘TIJZ‘ﬂiJTiﬂ’JLﬂ'iwWulmﬂﬂal%waﬂTiﬁﬂHWu

o o w o ) X A A 3 o 4 < ! °
RELERIETH 55Uﬂﬂ?ilﬁ?ﬁgﬁﬂmﬂﬂiﬂﬁﬂﬁiqﬁ, LquWuﬂfJuﬂi(ﬂlﬁiﬂlﬂaﬂﬁ’]ﬁﬂgﬂ, AENIUMULANNADY, Ll‘]J‘]Ji]']a'fJQll“V\l

Tudedmud, MmIuanina, manansow, ANuFenevsdazniu

Abstract

Bridge monitoring system can be used to remotely assess bridge conditions and reduce an inspection gap. Steel box
girder bridges suffer from cracking and corrosion damage. A system consists of displacement and strain sensor can be used
to monitor these damages. A finite element model of the bridge has been created. A various level of structural damage was

introduced to the model in form of cracks in the RC deck, and corrosion in steel girders. Then, a conventional truck load
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has been applied in the model. Thus, the severity of the damage can be observed based on the deflection and strain value

at the critical section of the bridge. As a result, the relationship between damage level and monitoring deflection and strain

index has been established. In addition, the proper location of bridge monitoring sensors can be determined by using the

result of this study.

Keywords: Structural health monitoring, RC deck, Steel box girder bridge, Finite element model, Cracks, Corrosion,

Bridge damage
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Abstract

This research aims to increase the efficiency of artesian water pump systems by DMAIC method; A case study of
Porthanklaivajasit Hospital, Chawang district, Nakhon Si Thammarat Province, which consists of determining the problems,
measuring to determine the cause and gathering data, analyzing the problems and the causes for better work development, and
controlling procedures. The result of experiment was compared before and after of the well water pumping system. The
experimental results showed that it can increase the productivity of the groundwater pumping system by installing timers,
automatic on-off relays, which reduce the time of the work process from 295.45 min to 256.95 min, it can be reduced to 38.5
min. Previous studies have shown that the groundwater pump works for 30.50 h and produces 15.19 cubic meters of water and
after the improvement of the groundwater pumping system, the total working time was 11.50 h, the amount of obtained water
was 16.11 cubic meters, which could reduce the time system for 19 h and increase the amount of groundwater by 0.92 cubic
meters, respectively. Additionally, the cost of electricity and water can be reduced. The DMAIC analysis process can also be

used as a guideline to increase productivity in other industries as well.

Keywords: Rework, Deep Well Pump, DMAIC, Pumping Systems, Efficiency
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Abstract

This research has studied the thermal resistance of automotive film using double-layer patterns to evaluate the thermal
performance of three different types of film materials including ceramic, carbon, and dyed. Although the single-layer ceramic film
filter has a good thermal conductivity resistance, but the price is high. Therefore, the lower grade and price of automotive films such
as carbon and dyed films were used by overlaying them into a double layer. In this research, the films were overlapped between each

other to obtain the luminous intensity of 38 Lux and 114 Lux with a light transmittance of 5% and 20%. The top layer, light
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transmittance of 35%, overlaid with a light transmittance film of 20%, can increase thermal resistance better than the top layer of

transmittance of 20%, overlaid with a light transmittance film of 35% by 4.24%. Considering the relative cost against thermal

conductivity resistance rate, the double layer of dyed films which has the thermal resistance of 9.4°C/W have the least thermal

conductivity resistance per unit cost of 533 bath per unit area. The overlaying order of the films also affects the thermal conductivity

resistance. When the top layer is dyed film, it can prevent heat better than carbon film as a top layer. Moreover, the double-layer film

patterns mentioned above have a better thermal conductivity resistance than ceramic film with a light transmittance of 5% and 20%.

Keywords: Window film, Heat protection film, Automotive window film, Thermal resistance, Thermal conductivity
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Abstract

In this article, the experimental findings of cantilever beam testing of pultruded fiber-reinforced plastic (PFRP) angle
sections are described. The buckling behaviors of PFRP angle section beams under tip concentrated loads are studied. Then,
the experimental buckling loads are compared to the critical buckling loads predicted utilizing the AISC-LRFD design
equation to evaluate the validity of the equation. The E-glass fiber-reinforced and polyester-resin-based PFRP angle beams
tested in this investigation were produced using the pultrusion method. The beams had three different geometries: 50 x 6.4
mm, 76 X 6.4 mm, and 102 x 6.4 mm, and had span-to-width ratios ranging from 10 to 50. According to the load-
deformation curves, the specimens have linear elastic responses to 90-95% of their buckling loads. The lateral-torsional
buckling is the failure mode of the specimens. According to the findings of the tests, the AISC-LRFD equation provides an

unsatisfactory prediction of the critical buckling loads of the pultruded FRP cantilever angle beams. Finally, an appropriate

modification factor is provided to compute the buckling loads of PFRP angle beams.

Keywords: Pultruded Fiber-Reinforced Plastic (PFRP), Angle Section, Cantilever Beam, Pultrusion
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amsnansouTasnae lsd Hudu iesnmiuiagnil
AnuAIUMUAREMMINAdeNNMInAnTougs 081
< Aa @ 1o o
Aa dungnIrInsdesnuundsliiiiag PFRP N

<3 a 1
naunumangwssalunuFgaamnssunead 1aun
Wn iesninmgranatslszms 1wy vaanudaly

v i
WANIINNNNAVRIF LA TATes Wi INTae PFRP
ARDATLUIAIDMIDBNUUY AYINIIIA 15 TumToRNLLY
2 Ay v & 2 Y_ o
Fudmi lduasg [12-14] vagnila lugudimmida
Taseadreigminnldedraumsvarteluauisinssy
' @ J
1&un Wil 1@danIn (Angle section) Taagnilszgna 1o lu

2y v ' Y 3 o
‘Huﬁ]uiﬂiﬂfﬁN LFUH ATUYDY Iﬂi\iiﬁNﬂwu HasIsuy

]
Aawv A o

Tasetenyu fludu nnmadeirammh thindseld
mmsansmuwaaanes udulonuuwangadumiba
5Ua19 9 noldusada 151 WF (Wide flange), Tiag C
(Channel) 1T uu [15-20] aealsfiau u3seRineatos
funganssumalasead edmsumunaadne’ udule

3 o Y o v A o 9 A =
HUUWNANI ATUHHIAARINYINIIUIUL DY enlseuney
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Y- a =

1 9
funiiangw 9 [21-23] aerin §a9e99liuuraafny
asndeumuwaraanes udulouuuwangadunide
mnfilgasesiunuunutulaeniunganssulnaueg
E o Ao g ' o
moldussaaniidgann liunmin

U U

2. MedanaaeulazITMINAToL

2.1 fBENIMSNATDY

awv

1 Ed 1
FaanlFlunuiseiiae naradnaimdulouda
gnraalagdiangatu ¥3ei30ndn%031 Pultruded
fiber-reinforced plastic (PFRP) Taslarulsznounan
A Y v a a a = 4
Ao 1duloudviia E-glass nazisFuwiia Indromiaes

fed19ndan1nd 3 vualdun 50 x 6.4 mm 76 x 6.4

mm 1Ag 102 x 6.4 mm MR 1 Haaialazifave
wihdannfilFluauise aaeasunanisisaziBoaves
fred1anadovuazauiAveIniifa (geometric
properties) 1A8AI0E19NATOUTI1UIU 30 A20819%
#5182z NTENINYATOITUABAIIMNTI9v0Y
wihda (L/b) oglur195ening 10-50 Taodaydnwal
voiFedI0ganagoy LXX-C-YYQﬂ@%Q%NTﬂUi%
wanmsee lE LXX nu1ofs drodrmamenmihda
pnfifiaundaluniiaeg mm C wineds dnvazves
i;mm%’mmumu?}u HaTgA™Io YY Hunoie Ao
voIdted1InadonuNIg m gﬂﬁ 1 naasdnsmzni

dan1nveaa1y PFRP N4 luauide

M319i 1 ﬁﬂﬁ$L%ﬂﬂllﬁzﬁﬂﬁﬁﬂlﬂﬂﬁﬁ1ﬁﬂﬂ1ﬂ

Specimens bxt L L/b Vi V, L=1, 1, I,
(mm X mm) (m) (mm) (mm) (mm"*) (mm") (mm")
L50-C-0.5 50.8 x 6.35 0.5 9.8 354 21.2 144,680 59,416 229,944
L50-C-1.0 50.8 x 6.35 1.0 19.7 354 21.2 144,680 59,416 229,944
L50-C-1.5 50.8 x 6.35 1.5 29.5 354 21.2 144,680 59,416 229,944
L50-C-2.0 50.8 X 6.35 2.0 394 354 21.2 144,680 59,416 229,944
L50-C-2.5 50.8 x 6.35 2.5 49.2 354 21.2 144,680 59,416 229,944
L76-C-1.0 76.2 x 6.35 1.0 13.1 53.7 30.3 517,890 200,315 835,465
L76-C-1.5 76.2 x 6.35 1.5 19.7 53.7 30.3 517,890 200,315 835,465
L76-C-2.0 76.2 x 6.35 2.0 26.2 53.7 30.3 517,890 200,315 835,465
L76-C-2.5 76.2 X 6.35 2.5 32.8 53.7 30.3 517,890 200,315 835,465
L76-C-3.0 76.2 x 6.35 3.0 394 53.7 30.3 517,890 200,315 835,465
L102-C-1.0 | 101.6 x 6.35 1.0 9.8 72.1 393 1,265,060 505,013 2,025,107
L102-C-1.5 101.6 x 6.35 1.5 14.8 72.1 393 1,265,060 505,013 2,025,107
L102-C-2.0 | 101.6 x 6.35 2.0 19.7 72.1 393 1,265,060 505,013 2,025,107
L102-C-2.5 101.6 x 6.35 2.5 24.6 72.1 393 1,265,060 505,013 2,025,107
L102-C-3.0 101.6 x 6.35 3.0 29.5 72.1 393 1,265,060 505,013 2,025,107

MInagouAVIANIINAYEIIAY PFRP nildanin
4w - o
o IMaITuusIaInInuInny (F) vaslugda

A 1 a = 9 o
ganguirasamnInnuveuaule (E ) nizam

WINTFIU ASTM D 3039 [24] 9INMINATDUNY I 18
o = = ' o A I oA =
immﬂmmumunumammzﬂﬂuﬂaaﬂﬂwqmmm

PABNAININD 218 MPa tiag 17.5 GPa Mua1a 1
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2.2 MINATOUMIDENIAIY

v F
31U 2 HAAUHUNINIAZAI9I19NIIAAAIAIDE1
Y o o A v
NAFOUAIY PFRP 1910U9A5095 U un ey Tagly
1 9 1 " v Y o Hq 9
uns g sesvmaminumiidaninilénagonu
' 9
uAazYUIA 1i011A29819A11 PFRP ARA9171T 04
ganarauaziiune18¥11U8ad18D Universal Testing
Machine (UTM) tiie31a0ta1edana1nlviidnyae
I ipUYATOUTULUDBULUY (fixed support) dIUYaY
i3 Y i3
AUTUUUVBATE (free end) Andeya liusanszyiuie I
15INTMHMIUBIVOINTIAANYA S azapATUAUNS
' ¥ a A A = a9 oo
AA519939903A 1Y PERP 1UUMUBUNYNIAA0IdInY

2 ¥ A Axy oA Y o 9 o
"lfuﬁ’luiﬂi\iﬁiﬁ’t‘)u g nilnvseelveanaanaan

z y w
M |
Y, |
|
|
|
G
,,,,, 5 S
. )
Yw l— tt
Gy
b N

@

indeanazgnnsziiHIugadaaina1d (11 dmiums
HOUAINUIAIVDIAIUYNTATAY Linear Variable
Y v
Differential Transducer(LVDT)Wﬂﬁi%ﬂaWﬂﬂWHﬁliu
é a = v 1 Y o d‘ a g’/ o ]
HHIUSNAYNAIUA1UBIHUIAA LUBAAAIAIDEIY
nage U INNdl asvaeuaNuasaluLITIVVe
(J 1 9 o 90; A = 9
f0819n U laglgszauriniemssununsouved
9 v v

@19819 101U nadey Tastiui1MinDIT NN eI
VA v ¥ o v 3 o 3 Aq ¥ o A
aotiiod Tasduimiin (Quinvinmanivusansging
v Y o ' ' '

Animiined lur9s1I9 10,5,2, 1,02 1ag 0.1 kg)
Qﬂﬂ‘i al KYOWA EDX-10 Series Data Acquisition Qﬂi%}

< o a
1uﬂ13lﬂﬂ%ﬂyﬁﬁﬂﬂﬂﬂﬁﬂﬂﬁﬂﬂ IUAIDYNATUINANTT

U

-—--- Geometric (x and y) axis

——— Principal (w and z) axis

a Y o
3‘].]7] 1 ankUEAIU PFRP HUIEOARIN

Loading —@
Frame
Specimen
P L
Fixed \ ®
Support

<«— Vertical arm

<«—Pendulum
<«— Loading platform

(a) Schematic view of PFRP angle beams with tip point load : Cantilever beam support

ﬁAngle profile

+C

S

LVDT

<— Vertical arm

<«— Pendulum

<«— Loading platform

(b) Load application system (section A-A)

’ 9 1 1
zﬂﬁ 2 BAUNNNITAAAINIDYNATU PFRP ﬁﬁﬂﬂi@ﬂiﬂllﬂﬂﬂ?uﬁu
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3. wanageunazeNUena

Qs

3.1 wgAnsIMInuMzIazanHMEMIIUA

31]‘?; 3UAAIAIDE NN TN EAIANUT U YT
izwﬁwﬁmﬁﬂmﬁnﬂuazizﬂzmﬁuduﬁ’;umﬁﬂmﬂﬁléf
usesa nngUnu1 wgAnssumssut minussnnves
fregnagoulumnadisnyuzFadusalszuna 90-
95% e a1 i Truane (Buckling load) Ny NYANTTY
vosdregranadeuvznlasundauiuuun12iFadu
dndesaunsziediedrunansdia Taelidnyus
WAnssuiind1ena i Uf10619011 Pultruded Fiber-

Y .
reinforced Plastic (PFRP) vitldiagsinitngnnadenlag

Thumrongvut and Seangatith [6] £48¢ Shan and Qiao [16]
)
AnNNaEMIIA IAesINY0IAIL PFRP 14 3 riihdamald
v & a va = ~ [
usaalumsiiauuu@aadssamlugluuumsIng
A IUT1991AMTT A (Lateral-torsional buckling) Taeina
= Yy a Y] v o
manfasuilasgilsnaudnaueematiani ouny Awaaa
Tugihi 4 dnvaiznanlaounlasgilssvesdtedmade
2
HaoaiunuAleeanadeulnNszga (L/b) g9 uaz
o FU ] a oA o W [ 1
W ld ldnunsiia TaefdwesTaquaznis Tnuaie
(AN (local buckling) US el nveantinda lae
@ 1 d‘d A 9 1
#2961 UNTANNTLgANINA TN T1TNveInT 1N
IA1ZAIUT1991AMTTAAUFANIIAIE19ATUNTAY

¥zgAlloon [18],[25]

600
- o= L76-C-1.0
500 | o - 0- L76-C-15
o - A= L76-C-2.0
00 | ° - 0- L76-C-25
_ ; - 0- L76-C-3.0
= ,
Z30| 7
S . .o
o O
200 o~
" " D A A _A
wo |2 ° at 0--"°
-, . . o-""° .. o
- _A»A L.0-" O_D____D.--D
PP S e L a--
PO & -QZ--0""
0 _1‘ 2 = -
0 20 40 60 80 100

Vertical Displacement (mm)

3 v o & 3o Vo 2
zﬂﬁ 3 ﬂ'ﬂllﬁll‘wuﬁi3W'J1\1u1ﬁuﬂuiinﬂllﬁgigﬂgﬂ15llﬂuﬁjllu3@ﬂ

3.2 ﬁ1ﬁﬁﬂiﬁﬂ!ﬂ13!!ﬁ$ﬁ3~lﬂ1i AISC-LRFD

= AR sy v

TuunanuiidmualiimminTnaaizildeinms

& 3 o = B
naaeY (Peyp) WU IMIAUIITNAAMENOUNAIBEN
mamsIvalugluuums lnuatz gua s uaaumunm

v o & : 1 o '

peaaaNuduRusIznIiTn lnaaizuay
f518IUTZLHTENINYATOITUADAUNI V04

9 o Y o ' A o v
niaa (L/b) malausian mﬂgﬂwmw INBDAIINIU
520$119T¥1I199AT095 DABANN 19V N AR

¥ T % 1
(L/b) anas dewalmiminInuaizuesdindieniu

PFRP HA WA Y 1oz aoandeafuNanIsAnE Y04
Thumrongvut and Seangatith [1] t82 Shan and Qiao [5]
nntuiinsamimin Tnamei 1dnmsnaaoy
(PEXP)LU‘%smvﬁsmfTﬂJamwﬁmﬁ"vﬁmamﬁmﬁﬂiﬁq
mem@udauwﬁ'wﬁmwﬁngﬂwammnmmgm
American Institute of Steel Construction (AISC) ICTEE
Load and Resistance Factored Design (LRFD) ‘flléﬁ Tcﬂmﬁ]‘ﬁ
%81 suee AISC-LRFD dwsumsuleuieunams
nagel 1110991033 LRFD finsiwanisnaaen iy

9 a wa < Y 9 @ a o
‘wEmJgmﬂmiaJmJumagammumawmammmam
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Y
Tudiuveanud1uniIu (resistance) YDIFUFTIU
2, : .
Tasaad1aunnuy (Myuaaunsiie lsluasdiuin)
AN NOANTTNVE4 IATIa319RAUININIT LRED
=\ a Y A 19 a a 9
HnganssulndAeanuNgANTINISIv09 lATaasg

¥R NNYANIsuvedlaseaieaiAiuIne1nis

L50x6.4,

Y 9
Allowable Stress Design (ASD) UBNINT IINIVUAILA
v
a.7. 2000 1T udunT wan1snageuFUdINIINTAY
PERP vzgmimfFouiiouduas LRED fludauin

[11],[22],[26],[27]

L76x6.4 L102x6.4

1 @ a oA Y o { @ 4
51U# 4 dnvaiznsRiAvesnu PERP nihdaniniiligases uuuuniguy

1,000
- ® -£+-L50x 6.4
A
B A
800 + | -o--L76 x 6.4
- \
z - \ -©--1102x 6.4
= B A
5600 | \ P
N + E A
8 s L el } y
| | \\ \\ \\
2 400 RN
= I N \\\
[=) NN
> + \\ \\ N
m L \Q\\\\
200 + SRS
i Nk 9)
i B =T
- B = =
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50
L/b Ratio

3 v o & TR o ' ' ' o ) Y o
gﬂﬁ 5 ﬂ'J"Illﬁll‘W‘LlﬁiZ‘Vf’JN‘Ll"l“ri‘LlﬂIﬂ\iLﬂ"lZLLE’Wﬂﬁi"lﬁ'Ju53fJg‘}’iN531’7TN"l!ﬂiﬂﬂﬁﬂﬁﬂﬂj"lllﬂ'ﬂﬂ‘ll@\‘lﬁu"lﬁﬂ (L / b)

UINTFIUDDNUVUUDI American Institute of Steel
Construction (AISC) 1a83% LRFD (AISC-LRFD) [26] 18
H ' 2
lﬁu@ﬁﬂﬂ']ﬁﬁﬁ’iﬁUﬂ1u3mu11’7uﬂ1ﬂ\1!ﬂ1$"’Uﬂ\1"]ﬂlﬁ3u
Y o . =~ o 1
nH1AANIN (Single-angle member) NYNUTINTENINTY

4 A Y o
YAFUINANLUTURD Y (Shear center) VDIV HIAA Tag

a

3 @ ' aa o A

WninTnuaizvednIungasesiunuuAIUEY
(Cantilevered configuration) arvrsasiuInldain
aunisUfduwusvesnasaufidsvesununan

(principal axis) 2 unY (3U 1) Awaasluaumsa (1)
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_¢v2 1 (1
Piren =~ (1/an + 1/an>

Taef ¢ Ao Aauaaiiasdmiuusaa Jauminy 0.90

My, 1102 My, 7D 1895 VUTIARTOULAUNAN (major axis)

HAZAIAIT VUTIAATOULNUSTOY (Minor axis) AINAIAU A4
4 ¥ e
waaalu AISC-LRFD [28] (/2ton 5.3.1) Tagriminlng
v ]
zvedrudIuniganinnaiulIaldinaunis

DONUULVYDY AISC-LRFD (Pygpp) teradluansnaii 2

H ¥ 1 .
ms19i 2 hmin TnuazuaemsfSeuieunuaunsooNILVYDY AISC-LRFD

Specimens bxt L L/b Pgxp Pirrp Pexp

(mm X mm) (m) (N) (N) Pirrp
L50-C-0.5 50.8 X 6.35 0.5 9.8 546.7 1,186.3 0.46
L50-C-1.0 50.8 X 6.35 1.0 19.7 207.3 460.1 0.45
L50-C-1.5 50.8 X 6.35 1.5 29.5 106.8 248.9 0.43
L50-C-2.0 50.8 X 6.35 2.0 394 68.8 157.0 0.44
L50-C-2.5 50.8 X 6.35 2.5 49.2 48.1 108.3 0.44
L76-C-1.0 76.2 X 6.35 1.0 13.1 502.6 1,062.6 0.47
L76-C-1.5 76.2 X 6.35 1.5 19.7 259.0 571.9 0.45
L76-C-2.0 76.2 X 6.35 2.0 26.2 164.2 359.4 0.46
L76-C-2.5 76.2 X 6.35 2.5 32.8 119.5 2473 0.48
L76-C-3.0 76.2 X 6.35 3.0 394 90.4 180.8 0.50
L102-C-1.0 101.6 X 6.35 1.0 9.8 902.9 1,968.8 0.46
L102-C-1.5 101.6 x 6.35 1.5 14.8 502.2 1,051.0 0.48
L102-C-2.0 101.6 x 6.35 2.0 19.7 308.4 656.8 0.47
L102-C-2.5 101.6 X 6.35 2.5 24.6 210.2 450.2 0.47
L102-C-3.0 101.6 X 6.35 3.0 29.5 162.2 328.2 0.49

A7 2 HAAINAMINATOULAZHAMIFIUINN
UMD FUAINHTIFARINYEY AISC-LRFD
TaoilunsnRondenthviin Tdaeizildanns
NAAY (Peyp) HAZAUNITOONUUUVOI AISC-LRFD
(PLrep) DNATWWUN Sasrauvetiminlnuasi
1@nmsnagouLazaNNTEBALLUYDY AISC-LRFD
(Pexp/Pirep) HA108 114529521319 0.43-0.46 415D
AU PFRP H1d@A 50 x 6.4 mm Tusiueudednudmsy
A14 PFRP U@ A 76 x 6.4 mm 1ag 102 x 6.4 mm 3
893189 Payp/Prrep 08 14%193241914 0.45-0.50 1oz

o w < T
0.46-0.49 auaay Llﬁﬂ\ialﬁjl‘l’iu??ﬁllﬂWiﬂ@ﬂlL‘]J‘]J"U’t’JQ

¥ 1 1
AISC-LRFD1’]11!18“1ﬂuﬂ1ﬂﬁlﬂ?zgﬁﬂ’ﬂﬂﬁﬂ1§

nagoulszum 50-57% Tagwila luaungraninain
Yaq PFRP a1 Tugdadanguideaunaominy 17.5
2 Ay ' <} Y Aa o A [l
GPa BaliAegnduvan Inseasania lugaasangu
A = = =2 o q Yx v o oA A
1WIAUNDe 321 200 GPa VI IRTMIAAGINGIDN
Y =2 g o ) a a wa
a1 dudumari1viniu PFRP AAMsI1AUY Lateral-
1 1 <
torsional buckling 1a418n1TwnanInssade Tae
A g Y =3 1 o g’/
HANTZNDIE091iA23 latmsfniae 1 lueuina daiu
L 9 X o v oy A
Tuidiosduil dumsaenainnasgnilsuniinen iy
9 [ I Y 1Y Y o
Wz and msun1sdszgnd 1o ludag PFRP niiaa
Y @
nmeldusan

y ¥ w7 : o \
Eﬂﬁ 6 ULFAAIAITUAUNUTIICHINNDATIAIU

Pexp/PLrep 1020031894 L/b 9103UW11 d031a9u
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v v
= v A

AEITAANTELN TN 40 2TUN 2 AgueU 2566

(’k‘l =\ Ll 1l Ll d’
Paxp/Purep M1 AT A1 1U%295241314 0.43-0.50 110
audaeasslunisldaiudlrdszasvlSuud
(modification factor; @) MM wIz@NgNA 1M UA IR LA

Y
MR 0.40 AariuaumMsUSuudved AISC-LRFD 13

° Yo ~
M laaaaumsn 2)

Pro.Lrep = @PLrep 2

1.00
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0.80 | i
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o 060 f
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y v o Vo ! o '
Eﬂ‘ﬁ 6 ANUANWUTISHINDAIAI Pryp/Prrpp H0L0AIHIU L/b
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uazaumsUuudues AISC-LRFD (B, ) AaLaAa

O,LRFD

4 C e a4
TugzU 7mud1 §a5189U Pexp/Pro, e WA AY

191 1.16 Meldardulszansvesnanuulsisiu
( Coefficient of variation; COV) IN1AY 0043 Taw

[ U U 1 =
903189 Pyyp /Py, 1AmAn 1.00 naaa i

O,LRFD

200 T

b minTnaaziidna ldanaunmsdfundves
UIATFIUBDALVUUBDI American Institute of Steel
Construction (AISC) 1a83% LRFD ﬁgﬂﬁuauammm
i ldszgnd 1 Fdmumsdsziinhminlnumzves
A1 PERP Hi1dan nfifigasessuuuumuduneld

useea ldedrarlanany
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4. agwa
=) o g v 1 %
1) WYANITNTVUIMUNUITNNUALTLIZNMITUOUAD
UUIAIYDIAI0E19ATY Pultruded fiber-reinforced plastic
=Y a Y 1
(PFRP) Nanyaisu ¥ adudaaseans 90-95% voq
y . 2 - o
W un 10912 910U U WOANTTUVOIAI061902
a ya 9 U o 1 oa a wa
wagumlawwy 13Faduaunsznidieanamsiva
@ a oA o [ I [

2) anyAENIINAveIAIBg19A Il uMs Inaat
MuT1991nMIa (lateral-torsional buckling) FUNANT
A 1 Y 9 a = 1Y)
nasunilasgilsremeduinuazmstialunanfeinuy

4 1 % 1 = 4 v 1
TagriminInamzvesdiedalisanaaiiosnsiaiu
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A v Ao ' o A
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Abstract

This research is intended to improve the efficiency of receiving, order picking, and put-away processes in the case
study of the inventory spare parts. Data were collected during August to September 2022 by observation and in-depth
interviews. Analyzing factors of failure using why-why analysis technique showed a lack of appropriate equipment to
record data causing of work delays, sunk costs, inability to find parts, and mismatch in spare parts’ types and quantities.
MIT App Inventor was used as the tools to develop the mobile application. Then, the mobile application’s performance
was compared to the warehouse management indicators and showed the user satisfaction. Three major functions of the
mobile applications consist of 1) record data with database table in Google Sheets, 2) determine inventory level to avoid
stock shortage, and 3) generate, read, and record QR codes of inventory spare parts for all three processes. The result
revealed that the mobile application can effectively reduce lead time and improve service levels of all three processes.
Moreover, results also showed great satisfaction ratings in all four aspects: function, reliability, performance, and usability
by an inventory clerk and ten users. The clerks’ scores were 4.6, 4.75, 4.83, and 4, and the users’ scores were 4.72, 4.58,
4.62, and 4.53, respectively. Thus, the findings have implications that the use of mobile application with MIT App Inventor

help to improve all three processes in the inventory spare parts and the ability to meet the users’ needs effectively.

Keywords: Mobile Application, Inventory Spare Parts, MIT App Inventor
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Abstract

Open agricultural burning has numerous factors that are not possible to control all parameters in the experiments thus this
problem obviously impacts the variation of the data from literatures. Therefore, this research aims to collect and compare the three
sizes of Particulate Matter (PM) concentrations which are particles less than 1, 2.5 and 10 micrometers in diameter (PM1, PM2.5
and PM10 respectively). The PM concentrations were measured by PMS5003 sensors at downstream from the smoke of burning
rice straw, grass and coconut husk in the burning bucket which was set in an open area with simulated wind speeds at 3 m/s and 4
m/s. The experiment results show that PM 10 concentrations from grass burning at a wind speed of 4 m/s are higher than those at a
wind speed of 3 m/s. In contrast, PM10 concentrations from rice straw burning at a wind speed of 4 m/s are less than those at a wind
speed of 3 m/s. Moreover, at different wind speeds, PM concentrations from coconut husk burning are nearly the same. As a result,

both of wind speeds influenced to PM concentrations from selected residues.
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Abstract
This paper presents severity assessment under load shedding to Thailand’s power system in high difference of load
and generation capacity areas with n-1 contingency analysis. This impact study focuses in 2 areas which are the Eastern

power system with a generation capacity greater than the load capacity at 6,072.08 MW and the Central power system with
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load capacity greater than the generation capacity at 8,471.87 MW. The study results will consider the number of equipment

and quantity that violates the control values of the system and compare the results with the case of loss of a generator, a

transformer and a transmission line. The study found that in case of load group shedding under a system with load greater

than the generation capacity, the system will have higher power flow congestion than a system with higher generation

capacity than the load capacity. This impact has 11 devices in violation of the control parameters and achieves a maximum

load of 260.50%. In addition, it is possible to identify critical load groups and equipment in power transmission, and to

rank critical areas for planning to improve power system security.

Keywords: Load shedding, Power flow congestion, N-1 contingency analysis, Power system security
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Transmission Line
500 kV
230 kV
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ms1ai 1 Sunaidwaaue: Tnaavesszun Trlihiszmalnedsuilgs, 2019

Generation Loads Difference of Power (MW) Losses

Area Name
(MW) (MW) (Gen.-Loads) (MW)
1 Central 2,378 10,849.87 -8,471.87 97.98
2 Northeastern 2,859.23 3,229.87 -370.64 13428
3 Southern 2,090 2,669.37 -579.37 70.25
4 Upper Northern 3,518.59 3,010.56 508.03 133.96
5 Lower Northern 3,972.10 3,162.58 809.52 84.78
6 Eastern 10,134.06 4,061.98 6,072.08 55.79
7 Western 5,334.72 2,675.75 2,658.97 49.68
Total - 30,286.70 29,659.98 - 626.72




Ladkrabang Engineering Journal, Vol. 40 No.2 June 2023 107

~ ~ v A Ada
N 31.]7] 1UAE AN 1T ISWUNNUNNUAIY

uanaavedlsuiafaswaaninnIdsuia Tvanlu

a X 4
JTUVGIgANONUT 6 Tay

=~

UANULANA

19veamas T

= L dda ' a
2¢gN 6,072.08 MW HAZNUNNLANUUANA1Ye 9T 1w

' o [ a A dy d' IS)
T‘Haﬂg\iﬂ31ﬂ1a\iwaﬁ1uﬁgﬂﬂqﬂqﬂﬂ@wuﬂ 1 Iﬂﬂll
' P
anuuanavesia s liieghn 8.471.87 Mw asriulu
= VY =R = A Ao '
ﬂ1§ﬁﬂ]&l1ﬂ$uﬂluuﬁﬂ1¢nﬂ\3§1ﬁﬂ§$ﬂﬂ1u 2 WUNANNA

Y 9 v 1]
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ms1af 2 Suna Tvaaluiud 1 uag 2 vesszuy Ildhuszmalnedsuilgs, 2019

Load group in Area 1 Load group in Area 6
- Bus.No. Bus.Name MW MVar MVA  Bus.No. Bus.Name Mw MVar MVA
1 1601 NB-1236 588.1 17594  613.85 6704 WNK 46.84 17.5 50
2 1602 LPR-12 32381  75.56  332.51 6708 BBG 77.42 46.76 90.45
3 1603 BK-12 25527 10891 27753 6709 AP 31228  257.19 404.56
4 1604 BPL-1467 339.23  81.49  348.88 6710 BL 13487 108.51 173.1
5 1605 SB-12 448.8  199.36  491.08 6717 CT 16185 5292  170.28
6 1606 STB-12 321.81 152.82  356.25 6718 TR 13.16 2.24 13.35
7 1607 BN-2378  573.99 280.58 638.89 6723 BWN 5494  280.02 616.64
8 1609 RS-1247 27585 15234 315.12 6724 KLM 672.77 39491 780.11
9 1612 LPR-34 269.07 84.28  281.96 6726 PA2 27876 137.77 31094
10 1613 BK-34 51731  209.09 557.97 6809 SSM 112.01 28 115.45
11 1615 SB-4 167.03 5584 176.12 6901 MTP1 118.76  39.04 125.01
12 1616 STB-34 309.55 146.93 342.65 6902 RYB2 65.34 28.52 71.29
13 1625 SB-5 14826  55.24  158.22 6902 RYB2 65.34 28.52 71.29
14 1640 RPS-12 4446 18529 481.67 6902 RYB2 65.34 28.52 71.29
15 1663 TPR-34 120.07  49.83 130 6904 RYBI 54.04 23.75 59.03
16 1704 BPL-235  650.07 285.16 709.86 6904 RYBI1 109.25  23.75 111.8
17 1705 SB-3 126.12  67.78 143.18 6905 MTP2 30742  110.84 326.79
18 1707 BN-46 20546  13.81 20592 6936 NPC 83.89 12.34 84.8
19 1708 SNO-12 24944 177.73  306.29 6937 RY_LOAD  59.92 12.17 61.15
20 1709 RS-568 95.12 28.36 99.26 6938 SPR_LAOD  35.95 17.98 40.2
21 1710 NCO-456 61439 364.68 714.47 6939 TPI_LAOD  88.69 17.98 90.49
22 1711 ON-1 35489  99.86  368.67 6971 TPI 177.29  98.01  202.58
23 1715 SB-6 160.52  52.06  168.75 - - - - -
24 1717 CHW-12 53234 19828 568.07 - - - - -
25 1763 TPR-12 35472 207.28 410.85 - - - - -
26 1802 LPR 36749 101.37 381.21 - - - - -
27 1803 BK 443 .4 393 445.13 - - - - -
28 1806 STB 51133 24481 566.91 - - - - -




108

]
[ Y

AEITAANTELN TN 40 2TUN 2 AgueU 2566

2.2 mydmnzvinnuvuiuigs i lva
mmﬁummawzuﬂﬂﬁw (Power system security)
o msiszunTifhdinsaunse s1oluanldiiena
mamsain 14 1dmanune (Contingency) Fuluszam o
1AM AIAINE1I01UNADINAITHYA (Outage) VOIAY
da in3oaruiia lolih wlfoudas vie Tnanvinalng
T lilszun ez mitedsnnuiunsluszau N-1
contingency Ao MIgaydevesginsal vl 1 gunsal

A o w 1

Tuszuuudlrszuvdinad madlniduieanenazare
Y Aav o Y o v W @ dy d‘
Tviaa'ld uazluTnsanmsddeda Idiinmssaduduiun
a Y a 4 a 4
AINgARINITIATITHAN1IZR AU (N-1) n1old
wansznumstlaalvanluszuu Tiidas
Y
Tumsaneiildszitiuanugunssvesszu T
nransznuaoaNurIuuiga Wi lvaluszuu
= A R o w
Farnnasananuausa lunsasiusige i
gagavesias ihideimlumedaduladunii
) )
niaasesnuiia i ldaia lvaaiiu Tageuise

uaaslaluzui 2

E \Y
©; Transmission Lines (Xd) —|>
Generator Bus Load Bus

51U 2 madaimmas lihsznianseaduia lvih

Tl Tnaar e
Tasmsdarmias llihaglidadinaegnias il

A R A o o o w o o
geganmily Feladiiavesiids liihdruaniia E

Taléfa afa v iueminsauaas ldasaunsa (1)

M519h 3 mdnamsaduguuesszun rlihhdsgu

EV .
Pe_y = X—dsm O¢ (1

Tagii

Py_ Ao maalWfhasruaindea E ldaafa v
E  foussauliihiidaveunsestuiialudh
v deuseiuliihifitavealvan

A

o
5. noyulsnes

a

k

a o

4 [
Xg 0O DUNUAUGUDINIYAN

o v 1

INTUNTN (1) A191naTuNITAIUANMIAINIY
maelddeziiog 3 Tavedrenudeludiunsnan
usagu I adaveuasesduia liuazfaves

1 ~ 1A A 4 1
Tvan aufaesne AdNNLANGUDITad (X,) Lag
1 Y A 1 4 = =\
druganionen1yulsaesd (5o) FININTNITTUNIY

[ a dgl [} = A o Aa
pg19 LS URATWTY szuvgadensoatuiialdh
@ 1 1 I

niiouauseaulvlih aeds naznguInaaluszuun
seadawalimadariumada ih luszuunlasuuiladll
wazevdamaliinan Nyl uveaide Wi lva
91,1171 18 Tagazaamaliuseduluszuudiniivie

[ [ [ Y S Yo
WMAnIAINIUAN tazedenaligunsal 185 unse

a % I o w 1
Tvaanu Fufluaungliszun lihids liadesam

v Y

Tasrnruguuesszuy liihidenlslumsdneils
fmuamsinavesmsaziliamsaiuguvesszuy luih
Mdsazilszaeulilde 2 ane arvinadiuus sy T
uagatnamunse Ivaauesgnsaldsriundsau
FaazulsAuaIuAInNNAI UM UYeIdIsdlay
dormrualumsiasizianunuuiuig Wi lva
Tagia1su1ainsuaugnssiuavauiaiaziiian

9 '
augu Teemaiuguszuuinlduaas 13y asei 3

Case study Violation Limits Control Setting Unit
Voltage 0.95-1.05 p-u
Power system base Case
%Loading <100 %
Voltage 0.90-1.10 p-u.
Congestion impact assessment
%Loading <100 %
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(n-1) Analysis
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Loss of a Loss of a Loss of a Loss of a Load
Generator Transformer Transmission line Group

-Generator Voltage
-Transformer Tap
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4 a ¢ ¢ a : ~ { A
M5190 4 mamsanIEansznuMeldmIinsziivgmssinniauluusaznial (N-1 contingency) Tuui 1

Type of N-1 contingency

Contingency record Transmission Load group
Generator Transformer
Line

Device quantity 23 162 148 28
Device quantity to
. 14 75 66 18
mmpact
Impact proportion (%) 60.87 46.30 44.59 64.29
Max. Violations 9 13 18 11
Device name to highest G _1013SB-T3U3 X 1908SNO-904SNO L_1808SNO- Lo_1710NCO-456
impact G_1014SB-T4U4 X _1908SNO-905SNO 904SNO

G _1015SB-T5US
Max. Branch % 105.40 268.10 268 113.30
Device name to highest G _1013SB-T3U3 X 1808SNO-142SNO L 1708SNO- Lo 1710NCO-456
impact G_1014SB-T4U4 142SNO

G_1015SB-T5US
Min. Volt (p.u.) - 0.72 0.72 -
Device name to highest X 1808SNO-142SNO L 01804BPL-

impact 6801BPK-AC1
Max. Volt (p.u.) - 1.14 1.14 1.15
Device name to highest X_1803BK-113BK- L 017110N-  Lo_1710NCO-456
impact - 3JC3 1050N-2JC2
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Type of N-1 contingency

Contingency record Load
Generator Transformer Transmission line

group
Device quantity 109 215 150 22
Device quantity to

63 86 45 2
impact
Impact
57.80 40.00 30.00 9.09

proportion (%)
Max. Violations 8 7 9 5
Device name to G _6001BPK-T1U1 X 6801BPK- L 1804BPL- Lo 6724
highest impact G_6002BPK-T2U2 6002BPK-T2Cl 6801BPK-ACI KLM
Max. Branch (%) 116 155 155 116.40
Device name to G_6003BPK-T3U3 X 6803RY2- L 6734RY2-B- Lo 6724
highest impact G_6004BPK-T4U4 615RY2-6JC6 615RY2-6JC6 KLM
Min. Volt (p.u.) - - 0.89 -
Device name to L 6704WNK-
highest impact 6726PA2C1
Max. Volt (p.u.) - 1.19 1.11 -
Device name to X _6709AP-606AP- L 06717CT-

highest impact

1JC1

00642CT-5JC4
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Ranking Number Name Area Name PU Volt Volt (kV)
1 1710 NCO-456 1 1.15 132.04
2 192 NCO-6J 1 1.11 127.76
3 160 NCO-5J 1 1.11 127.69
a v o w PR o Ay Yo a A A
AN 7 wamsi]ﬂm@mqﬂn'imTcNmuwawmﬂmumsﬂwamnuiuwuw 1
From From To To Used Limiting Limit
Ranking %Loading
Number Name Number Name Flow (MVA)
1 1810 NCO 192 NCO-6J 260.50 230 113.30
2 1710 NCO-456 192 NCO-6J 260.50 230 113.30
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From From To To Used Limiting Limit
Ranking %Loading
Number Name Number Name Flow (MVA)
3 1810 NCO 160 NCO-5J 258.40 230 112.40
4 1710 NCO-456 160 NCO-5J 258.40 230 112.40
5 1810 NCO 155 NCO-4J 241.20 220 109.60
6 1710 NCO-456 155 NCO-4] 242.20 225 107.60
7 4701 BB 401 BB-1J 117.60 115 102.30
8 4701 BB 402 BB-4J 117.60 115 102.30
d' v o o o _da Y (2 dy A
M13190 8 Wﬁfﬂii]ﬂ%ﬂﬂ‘]_l“]JZ‘T‘VI’JﬂE]G]ﬂ1uLL§\1ﬂuGlu‘WHV] 6
From From To To Used Limiting Limit
Ranking %Loading
Number Name Number Name Flow (MVA)
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Abstract
The purpose of this study is to present the experimental findings on the axial load performance of concrete-filled steel

tube (CFST) columns with hydraulic cement strengthened by steel bars. Six CFST columns with hydraulic cement
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(referenced CFST columns) and twenty-four CFST columns with hydraulic cement strengthened by steel bars comprise a
total of thirty specimens. The nominal width and height of the square specimens are 150 mm and 750 mm, respectively.
The primary parameters utilized in this study are the four types of steel bars (RB6, RB9, DB12, and DB16) and the two
locations of the strengthening steel bar. These experimental results showed that the CFST columns with hydraulic cement
strengthened with steel bars at the inner center of the steel tube (location 1) had a greater improvement in ductility efficiency
than the CFST columns with hydraulic cement and strengthened with steel bars at the inside corners of the steel tube
(location 2). Lastly, by comparing the performance of hydraulic cement to ordinary Portland cement (OPC) for the concrete-

filled steel tube column employed in this study, it can be stated that hydraulic cement could be utilized as a replacement

material for OPC.

Keywords: Concrete-filled steel tube column, Hydraulic cement, Square steel tube, Steel bar, Strengthening
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(mm?) | (MPa) | (mm) | (mm’) | (MPa) (mm’) | (MPa)

1 HCFT 20,228 28.6 3.0 1,741 387.1 - - - 2
HCFT-6-1 20,114 28.6 3.0 1,741 387.1 RB6 113.1 4239 2
HCFT-9-1 19,973 28.6 3.0 1,741 387.1 RB9 254.5 428.5 2

? HCFT-12-1 19,775 28.6 3.0 1,741 387.1 DB12 452.4 652.4 2
HCFT-16-1 19,423 28.6 3.0 1,741 387.1 | DBI16 | 804.3 582.9 2
HCFT-6-2 20,114 28.6 3.0 1,741 387.1 RB6 113.1 4239 2
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HCFT-16-2 19,423 28.6 3.0 1,741 387.1 DB16 804.3 582.9 2
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Abstract

In this study, the effects of process parameters such as mastication time, shear rate, injection and mold temperatures, filler
type and content on the rheological behavior of rubber compound were investigated. The influences of mold designs, i.e., type and
size of runner were also studied in details. The measured results indicated that the viscosity of rubber compound tended to decrease

with increasing shear rate. This was due to the pseudoplastic flow behavior of rubber compound. The results suggested that the
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increase of mastication time and injection temperature, which can be a source of rubber chain scission and relaxation, enhanced the
flowability of rubber compound. On the other hand, the increasing mold temperature and amount of filler loadings tended to decrease
the flowability. From the results obtained by using various sizes and cross-sectional area of flow channel, it can be seen that the
square runner gave a better flowability as compared to that of half round runner where the higher heat transfer from mold wall can
penetrate into the rubber compound. The smaller the size of runner, the lower the viscosity was observed which probably caused by
a wall slip phenomenon. Furthermore, the effects of processing parameters on the flowability of rubber compound were extensively
verified against the simulated results performed by the commercial simulation package (CADMOULD). The predicted result of
flow length obtained from the 3D model was found to be higher than that of 2.5D model. However, the discrepancies were observed

which resulted from the assumption of no slip boundary and isothermal flow utilizing in the simulation program.
Keywords: Rheological behavior, Rubber compound, Injection molding, Process parameters, Flow simulation program
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Abstract
This research aims to improve the process of transporting motorcycle wheel hubs that are stuck on the conveyor rails. From
the analysis using the fishbone chart, it was found that the motorcycle wheels hub conveyor has several flaws such as the castors in

the conveyor chute being damaged due to the plastic castors. The aluminum wheels hubs move along the conveyor chute with a
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slope of 3 levels, causing the problem of impact between the workpiece and the caster. This causes damage, leads to work jams, and
is the most contributing factor in time wasted. The research team collected data before the improvement of the conveyor rail
collecting 207 pieces of data. There were 116 pieces of work that prevented the work from continuing accounting for 56.04 percent.
After improving the conveyor rail using the Poka- yoke technique to prevent errors. Install guides to steer the direction. Changing
the rails from plastic casters to stainless steel plates and installing a workpiece shock absorber to reduce the jamming of the
workpiece. Found that the problem was 13 pieces, representing 6.28 percent, which reduced the problem of parts during the transport
of the motorcycle wheel hub from 88. 80 percent. It can be concluded that the improvement of the motorcycle hub conveyor can

reduce the jamming time of the workpiece for the intended purpose.

Keywords: Poka yoke principle, Production process improvement, Reducing wasted time
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