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Abstract
This research studies the design and development of bamboo furniture in the type of sofa set. The objective
is to design and improve the quality of bamboo furniture products and compare customer satisfaction with

traditional products by applying quality function deployment technique. The methodology starts with

doi: 10.14456/rmutlengj.2022.1 Uil 7 avuil 1 uns1Ay - dgurgy 2565
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converting customer needs into the first matrix of quality function deployment technique, namely the product
planning matrix or quality house, including quality house analysis results. It was found that the new product
was designed and developed to meet the requirements of style, color, size, and weight. The material part is
the production material durability of structural materials and durability of the jigs also in terms of convenience
is the ease of use and movement of the product, and in terms of quality is the service life and the quality of
the assembly. Finally, in terms of the price of the product. Then, the product satisfaction was compared
between the old product and the new product. The results of this study revealed the new products showed
higher satisfaction values than the traditional products in all characteristics. The mean overall satisfaction of
the new product was 4.11 points and the mean overall satisfaction of the old product was 3.36 points,
representing a percentage change in the product of 22.32 percent.

Keywords: Quality Function Deployment, House of Quality, Product design, Bamboo furniture, Sofa
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Shear Behavior of Reinforced Concrete Beam using Cold-drawn Steel wire Stirrup
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UNAngEa

unAnuiihiauenninssuidssuusadeureshogsnuaouninEiuimdn S1uu 6 Fegn lneldianuazsuazden
MsLETumaY ey Beasnsautnuanueananiaiuniuans 2 nau Ae nquimdnuasniiie THmdnidunas
YUIA 6.0 mm. 1N5A SR24 SzEz3Euniu 0.125 waz 0.375 m. dmsunguinantasnausa Iainmanndnfaduasy
ABUNSA WINTFIU WBN. 747-2531 YWIALFURIUANENA1Y 3.3 mm. SeeziSeaviifiu 0.05 0.075 0.125 uax 0.20 m.
dmunmadeunuuadelFitiminusauuunsesi 3 99 InnsmedeUnUT regrsmumeuniaiilfininuaen
WPeaszaFeariniu 0.125 m. uay ndnUasnauTeszexieasintu 0.05 uay 0.075 m. feardssuusadouilndifes
i uaﬂmﬂﬁwqﬁﬂsiumﬁﬂammﬁy’a 3 fhegradumsitAnuumile

o o w [

Aty widnUaenidge AunsunIaw@ELman adnwanndRadu

Abstract

This paper presents a shear behavior of six reinforced concrete beam having different of transverse reinforcement
detailing and material. The test specimens can be divided into two material groups. For the first one, tie stirrup using
SR24 grade round bar with 6.0 mm. in diameter was used as transverse reinforcement with spacing distance as 0.125
and 0.375 m. For the other, spring stirrup using 3.3 mm. in diameter cold drawn steel wire according to TIS 747-2531
with spiral spacing as 0.05 0.075 0.125 and 0.20 m. was applied to transverse reinforcement. All test specimens were
carefully tested under static loading according to the third-point load testing. The test results showed that shear
capacities of the test specimens with tie stirrup, 0.125 m. spacing distance, and spring stirrup, 0.05 and 0.075 m
spacing distances were very similar. Furthermore, the failure mode of the specimens was ductile failure.

Keywords: High-strength Stirrups, Reinforced Concrete Beam, Cold Drawn Steel Wire
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1. unih

Tutfaqu geaimnssunisuandudiunaunds
dusagudmiuenmsiinordedyadinisnatndiiule
Winsndu ilemeuausinIsvgIsfIveIgAA NI
roaf1sdafinsudeduroudnegs Fanddudadoniddny
lunsudsdu Ao NsanfuYUNISHERLAZaNTEEZLIAN
Tunsreadaiiedwoueaslifuilaaldmniidu
et fusznounswaniudiunsunindaguis
duduilazdesandunuuazszeziaainisndn laed
AuautAinIemnssudeddiuanaanuinsgiulunis
ponkuulann ACI 318-19[1] hag 2.4.91.1008-38[2]

sruulassasvensinefevuiadnisuiunans
drulngagldszuulasansusiuniunssia (Moment
Resisting Frame) @sildruusznauddaie Sudiuny
wazian dnsulassaduaudaiminiisuininussgn
nfiugien Saussneluiimnsasdeaiunliosnuuy
loun wsedn wazusudou Jauvdniasufiviining
druniussanigludinas lawn wdniasuninen
(Longitudinal Reinforcement) LAZLUNANLASUNIING
(Transverse Reinforcement) Aua1su

lngund lassasneniuneuninduiagudinsu
81A13inede Imnsdeenwuudnasidenldindnidu
nau (Jutanildndnndniasunisvinenisluaiy
atdlsfin Mewmaluladuasnginssuguslaa vinlid
nsdaudasiandunaunumdnidunay laun adn
widnndfaduiasuaeunia (Cold Drawn Steel Wire)
AINNIASEIY UON.T47-2531 [3] Fagniirunldly
gaamnssuneasaeguds lauwn Midumanvaenly
nsguIuNsKAnadunsunIndausidnsagy nield
Bunzunsundnluasunisviumiihvesssuuiuaounia
d1393v TaeiimedaduiimdsnsnuagindsUszdogs
nImanidunay 1nsa SR24 (W1M5§1U UBN.20-
2559[4]) wiSeuarn158as (Elongation) snin

Li et al[5] Anw1AmiAu-nnuiadoniiediivan
asuidsgeunldidumdniaiunisvanelulassasia
ABUNIAMNAIEY Amorn et al.[6] NAABUAIIUAIVBY

W&NLESL WWR (Welded Wire Reinforcement) il

[

fdensInwiiu 520 MPa wielfidumdniasusuuss
W@ udrusuA udrnIu (Girder) nanisnaaoula
thiausaunsdmiunisesnuuulasld WWR daszy
11 AASHTO LRFD Bridge Design[7] n15@n® 101U
dnwazn1sIUAlaen sldimdanUaendidegeniu
InssasenaunIndauseldgninauslay Lee et al.[8]
Tud 2019 Shin et al.[9] nadDUAUADUATATUIA LY
Tngnisiadumdndaensidinsingalaouysduy
§nsdunEnUasn NSNAFUTINUANUIILAANIS
AsINTRIMENUaenanunneufineunInveIAIUTY
1Aan15307 Wumgliidedruilossninediainnng
FUERazA1INNINAFEUENaT dnSUN1sAneLite
senuuUmanEINMamsInguiiedunsudeuuar iy
uselndmsulassasrenouninlag Lee et al.[10] 910
ATAATIERNUI AdeasIndnsuimansunsauideu
A159AAlUAY 600 MPa
dwsunmsfinwnisléinanidsgedmiulaseasn
FrunukeuAuly Tawn Yan et al. [11], NIST[12],
Shi et al.[13], Zheng et al.[14] uag Ding et al.[15]
wonanil In1sAnwdninavesidisaneuninuas
wianiasunwsidgsdmsuiainounsnnielius
wHuAYlmLguinlay Paultre et al.[16] Wu3nan
Ardsgeanursadrunldiduindndasnlaogiad
Uszansnnlaeddnsrdrumaniasuananiioldiasuly
IassasisnounInngege lul 2020 Wang et al.[17]

Anwauaudfsunamansvesnisldinanuasndia

ga(HsSs) anelutaineunIamidege nuinAIAIY

willengnuiulsalaeidweaninuaen

drmnil d33eTdauaulafiazdnnaniasy

Y

fananuvinnisneasdasuluaiunsunIndsauiie

NAFBUAIUAINITOFIULTHDOU NLINSD8aLNSEN

[

£URuNIUAMAFIATINTINTT UagseezFonnand

)

" Y

DU Faghwun1slausaraunInluA1u wazteanu
A15LALANLYRUNENLASUAINYID @NUNTaddIue
FIULSIALALTEUINAUNIS I MANLEUNAULNSA SR24
& < P T < o |

Wumdnanuvlngleunsaly wilaeannsiauansdinan

WIdNLduNaNag1anLaL
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2. ngufuazIsnisniunside
2.1 sudguisivg

Tunsfnw TeasremunsunsanaaausuIn 150 x

300 x 2,500 mm. (A71UNI19 X AFIUAN X AT1UE17)
U 989 AUk UINguFegmagauAINTaAT
I dundnasunieanaled 2 nguuaziisneazidennis
LASUMANNI9N9ANT Fadl

' < a 19 < 1% 1% '

* nguwdndasnified ImandunauvuInlEuNIy
AUENa1Y 6.00 mm. tN3A SR24 SrzlSEurfY
0.125 ) wag 0.375 m.

1 I3 a £ 3 Y = <@ a

* naumandasnaue larmmannaifuduiasy
ABUNTA YWIALFURIUALENAIS 3.30 mm. 11753
UON.747-2531 Sraziseaninu 0.05 0.075 0.125

e 0.20 m.

= < s < v o= 2 =
UM 1 wanUasnaUsa@nannaindguasunaunse)

2.2 padasaian

Jagaldlaun asuninidiidedn ( f, ") wirdy

v

19.61 MPa 15199 1 wandmaniasuanldanaanielu
fetmadou lngfnualivaniady DB12 1nsgIu
180, 24-2559[18] wWumaniasunisen Tudiuvoundn

W@SUN199N9LnEN RB6 way CDR3.3

131971 1 auandfveundniasy

877 (L)) FEORTIEIUMA NESUMUE IR TUULLATA LA
WNAU 6.027x10° (2-DB12) way 12.053x10°° (4-DB12)
AWAINU FINMUANYANTIUNIANTVDIFI08 19aae Ul
a wa = I L% ldy = v cY Y
AUAlnewsRadunan wenanil Tumsfinwlauusiuian
wazswazBenmanesumen wadu 2 ngu loun ngu
wianUaenifenuaznguianyaenalss ddmanuaendu
< [ <3 Y = [ a
WAaNLEUNaY LNA SR24 uaralalnannaindulasy
ABUNSA INUAIRU Wandluguil 2 uae SUR 3 Taefidiedns
M-RBL fnuailudiegenuny Faiansanseasiden
widniasuSuusadeududnlaefnunseuzissaraunan
Uasn Wity 0.50 winvasauanuseavsua (@2) Wuld
AUANNINTFIU ACI 318-19 Wag 2.8.1.1008-38 dmTuan
895 UKIAReU (Nominal Shear Strength, V) U94%T6n

NTUNNNUWNTFIU ACI 318-19 dauansluaunis (1-3)

AN5197 2 S18ALLDEAVRIFIDLINAADU

win %uqmmw MBUIAs | A1AATER
BEH AsM, f, ﬁfqmﬂﬁn
(MPa) (ex10°)
RB6 SR24 445.81 2,122.86
CDR3.3 | wan.747-2531 539.40 2,568.57
DB12 SDao 567.02 2,700.10

2.3 gegrmnaoy

Tun1s@nw lavinn1snaaauAIuIILIL 6 A8

YUIAWINAU 150 x 300 x 2,500 mm. (0974 (b,) x &n (h) x

fretns | s1wanden | sesday | uwih | anwass
waneSu | wanedu | gegedl | 53R
M98 | MU | aennsal
(s1) (AV/BS1) |, Peypect
x 107 (kN)
M-RB1 RB6 3.018 137.29 LI96R
(MuAN) | @125 mm.
M-RB2 RB6 1.006 90.10 wsuou
@375 mm.
M-CDR1 CDR3.3 2.280 137.29 TENola
@50 mm.
M-CDR2 CDR3.3 1.521 137.29 LI396m
@75 mm.
M-CDR3 CDR3.3 0.912 127.48 Uaaeu
@125 mm.
M-CDR4 CDR3.3 0.570 98.44 Uaaau
@200 mm.
V, =V, +V, )
V, =[0.174,[f, + N, b, d
oA (2
V A f,(sina+cosa)d

S
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Rocot

¥ '

Tnedi v, V. was V, wiiu R GERTIENLIVEGE) UszANSHAYIANU @1USUAT A, AB NUNREIAASTULSS
MATULIURDUVDINBUNTAUALANGITULTURBUVBY deuveundniasuuasn a f,, Ao AIMHIATINVORNAN
Uaen muad1au dmsuen A Aewmawmesdmsuuiuuilu w@suvaen A1 & fie yuiBsenndniaiuvasningin
nsdiildmouninmain (@muneundaunAfidviiiu LWIAINBNIVDIATY WA AN ST AB S282138990Umnan
1.0) A1 N, AD ﬁwﬁﬂmﬁqﬂTuLLuaLmusuaasleuai’su wiuUaen

laseasnenu At A, Ae Nuinthdavesudiulasase

A1 b, AD AIIUATINVBIAIU A1 d AD AIAIINEN

—» 1

2DB12 ; | SG-1 i

0 : y i

\ SG-3
U-RBé@ |75/ mm i U{RB6@ S? L

U ; o J
4-DB12 i i 5G-2 !
Section 1 ! 850 | 1650 I
i i —>
| L= 2500 !
. i =
YUINNUIGA X=0 Y= 2500

150 x 300 M-RB1: S1= 125 mm.
M-RB2: S1= 375 mm. SG-x: WNVIAANLLATEA e mm.

a o 1 ' 3 a
UM 2 gadnegrmadaunaumanUasniien

2-DB12 ! ‘ SG-1 ;

4-DB12 3 3 5G-2 ;
: 850 : :
Section 1 < > 1650 >
> L= 2500 %
v @ ‘ -
YUWNANTGR X=0 X= 2500
150 x 300 M-CDR1: S1= 50 mm. M-CDR3: 51= 125 mm. . . ‘
SG-x: LNAIAANULATEA WG mm.
M-CDR2: S1= 75 mm. M-CDRd: S1= 200 mm.
U7 3 gadegmeaeunguminuasnauss
P/2 P/2
_______ ¢ v ®
i i ; N
h i 5 5 E
[t AENEEEEE — : |-
| @ o2
a=Ly3 § a=Ly/3 § a=Ly/3
< >
Ln = 2,360

D-n = Fundanaianisnasu
JUN 4 m3faasinegmadaey
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“’% €&

d1miun13eenKkuUnae (Strength Capacity) 09
ntdalald 119551u ACI 318-19 1 TUNIITUN
ﬁwﬁﬂqqqmﬁ'mmmiaﬁ (Porpect) HAZANBUEAITIUR
(Failure Mode) fauanslumisnsdt 2 wenanil Tédnss
na¥aAILATEA (Strain Gauge) WilansIad0UAN
AMAseAludLvsings laun d1unls SG-1 uas
SG-2 Ramafiszegiianansnue1anu (L/2) fuRamdn
LESUNEIUVURAEAIUE ANdIAU Tunsdingy
wdnUaeniiien laRnraunatannuedeniindndaen

TMUININANNAINUANVBIATY LALNFTLIAUS SG-3

=,

Anfafszey 2,180 mm.(310 X=0) d1U5UR18819
| < a a o o =
nageuUNguanUaanaUss AnAunainanueTen SG-

3 LAy SG-4 fladswiifuszes 2,180 mm. (310 X=0)

2.4 mrsinsaeeuay 350 ey
nshnRsyanaaauAuAsunInwandluzU 4 uas
Ui 5 Tnsimunlidnvalassairaduuuuaiunia
F19AILUVIE (Simple Span) T8EWIALINAY 2,360
mm. ﬁm%"umﬁmaawﬁ’wLﬁumsmﬂﬁuﬁmﬁ’ﬂmmﬂ
WUUATNAUAI9E1IUR LasinnsiSsuisunisweu
fadusin (ansannisusudageaninfu L,/240)
fitanarsnrnuerluaniazldaru (Serviceability
Limitation) antwnifnussnnaiuuseldudas 10
1m357U ACI 318-19 wag ASCE7-16[19]
nsnaaeuliisnaaeuimtnussmnnssvuuy 3
90 (Third-point Loading) AMu31A3911 AASHTO T97-18
[20] wenani mavedeUldRYIINSRTIE a/d Wity
3.14 FafudnsduiviliiAnmsitadesanusely

wuInLeyal (Diagonal Tension Failure) [21-22]

3. nan13ITBuazafUTY
3.1 WOANTIUVIAIUNATOY
INNMINAFUAINNTARUIRL A MENES U Y
ysld 2 naa loun
3.1.1 ngumanUaenie
INN1INAFOUFIBE19AIU M-RBL LAy M-RB2
WUT8B317U536A (Flexural Crack) N3¥a8vU3IIM
Asnansmuuazsesinsadanaunsadou (Flexure-

shear Crack) USHaIUaNgAIUTa@aInu neNA1LSIen

'
a o

AvnlAmAnsess1iussdauwsn (First Flexural crack)
funiaRInansmu SAWindu 19.62 uay 11.76 kN-m
d1nsusiegnamadayu M-RB1 ey M-RB2 suansu Tu
AIUVDITOYS1IUTIAANAULTILRDY (Flexure-shear
Crack) fintu leAusefawindu 27.46 uag 15.71 kN-
m @1%5U19819 M-RB1 Wag M-RB2 ANu&a16U gﬂﬁ 6
LAAINRNTTUTENINAILTITARAZNITLE LS B9
§79819 M-RBL LandangAnssun15AsIN (Plastic

' 1Y

Behavior) agnedniau IneilAusssingsaniviiiu 54.00
kN-m Fan1530RTamnunInAeunIAAANITUANYN
(Rupture) fidunissesdussfanauusuiou szoy
WAy 1.5d 9ndaeau fauanslugui 8 Tuvngi
#0819 M-RB2 1inn1siT R suiiviule Lousadn
Wiy 39.31 kN-m n3eusadouiniu 49.70 kN

a vaa

MsAtRTamguIaInAeunIaAnnITLANEN Aiszey
Wiy 2.0d :nUaneay fauaaslugud 9 Seianmg
1NA1895ULITILADU (Nominal Shear Strength) U89
#re819 M-B2 Andidiegns M-B1 nszUTanaues
wianiaiuUasnvosined1s M-B2
3.1.2 nguivantaanayse

dmiudiegrmagaua1y M-CDR1 M-CDR2 M-
CDR3 uaz M-CDRA wusosiussiniudngiuiluss
An iy 7.93 8.09 11.87 uag 8.15 kN-m m1uafu
LagUsIngsesinuTIdanauLsudouilonsadiniiniy
27.78 24.04 15.75 uag 15.83 kN-m dusumiagne M-
CDR1 M-CDR2 M-CDR3 Wag M-CDRA ssidney 5Ufl 7
WAAINEANTTUTENINATILTIAALAZNITLEUFIVEY

AIYNNAFDUNN 4 729879 WUIN AI8879 M-CDR1
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ey M-CDR2 LLﬁﬂﬂ‘V\lqaﬂiillﬂ?iﬂi’]ﬂa?jﬂﬂ‘ajﬂlﬂu

L/240 = 9.825 mm.

(o))
o
J

AOAAADITUTLAUAIULASEATBILAANLASUAINEN?

(&)
(@}

ANUANNNINANNATY UBNIINT TLAUAINULATYAVDS

N
o

WiBnLESUANLYINENSU F79813 M-CDR2 Wudngandd

FEAUAINULATUAATINYDIAIANANNANREY dNw e

N
o

nyUAkandluun 10 wag 11 dwmsusiege M-CDR1

—
o

Bending Moment (kN-m)
(SN
o

waz M-CDR2 Auadiu LARTUAINNTANIAN (Rupture)

0 - T i T T T 1

YDINBUNTH NHTLAUITOYS1ILTIPANALLTIADUY T28E 0 5 10 15 20 25 30
1.0d 91nUan8A1U Mndunnsesd1isa sea3178 Deflection (mm.)

L 4 L ¥ x4 - —&— MCDRL & M-CDR2
SYeUBENINTUNAADY M-RB1 Nfliiinganndl

A aAd o § v Y o ) —o— M-CDR3 e M-CDR4
Srezlseenani1 Mlvisessin1snszangfnaana
79A1UY warAUNINTaEsTA1anas Yinlvauinnig U 7 Anudu g SIS I LA NS wE AT

Y
ASINLALLNANLESUAUEIE U TaNLNEai&ensnte Ainanseurasnauieguintasnausa
ag1vanysaliisuindiunisldimanniueinadie
< 4 a ' = A Ao W

banNLEUNaU B9 3 mmmmwmaqmﬁmaiwmaqqqqm

A mSufie8ne M-CDR3 ag M-CDR4 1Ann153Uf Fae AANULATER* X 107 Snwauy
pgeviuiiviulaisansitegne Jan1sivadanvaunan EmaRamem | wEmesaeye | 1130
ABUNIAAANITHANIN (Rupture) #3an153URAIIRIN SG-1 | SG2 | SG3 | SGa
wsaflukuINLe sy (Diagonal Tension Failure) M-RBL | -1,085 | 2798 | 874 - H39in
ALNUITYFIILTINANAULSIADY SLEELYINNU 1.0d- M-RB2 | -346 2,012 387 - usadeu
1.5d 9nUansanu dedneaensivavedlassasiadu M-COR1| -1,125 | 12,253 | 1,359 | 1255 | uswn

S 9 v o M-CDR2| -241 | 18573 | 3564 | 1,061 | usesin
n1s3URlesnusndeudundn aenndesiusuuuy ' ' ’

e o v o o r M-CDR3| -811 2322 | 5262 | 2,122 |usudeu
nsIvRAMuel) muamiugﬂw 12 uazgun 13 .
oL o M-CDR4| -475 2301 | 2,650 23 |usadeu
dusuiiegna M-CDR3 wag M-CDR4 snuansiu

PR AIANATEN “-” WINAUKSITR, “+” Winiuwsana
L/240 = 9.825 mm.

60 A ,
£ . M15NN 4 ASEERAYRIIRL AU
=
= 20 MAGFANNMTNAGOY | ORI | SsdIu
e
v T o ~ o R
£ 30 Jdndn |wsadewy, | wsee, P | Tt
= © ol . Fest(M-RB1)
o 20 YN | Ageyi, | Vi Miest P
S 10 P | (N | (kN-m)
&
O T T T T T T 1 (kN)
0 5 10 15 20 25 30 M-RB1 | 137.40 68.70 54.00 1.00 1.00
Deflection (mm.) M-RB2 | 99.40 49.70 39.1 1.10 0.72
M-CDR1| 137.07 69.54 54.35 1.10 1.00
—=—MRBL 4 M-RB2
M-CDR2| 124.60 62.30 49.59 0.91 0.91
i ) M-CDR3| 123.20 61.60 48.85 0.97 0.90
SUN 6 ANUAUNUSTENINLTIRALALNITHEUFIT
v M-CDR4| 114.20 57.10 45.34 1.16 0.83

AanansmureInguiegmanUasniien
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3.1.3 AIAIIASYAUALANWIENITIUR

Snwugnithvesinngsiimunaeandeafiy Tiun1sasnuesvdniasusunsifsesnsauysol
nMsIvATielY Tnefidaegne M-RB1 M-CDRI wag TuvaeAi8819 M-RB2 M-CDR3 wag M-CDR4 @1
M-CDR2 18un153vAuuumiles dmsuaunaasuduy q AV EATDUVENLASNALETIANANT donAdaIty
finsivAlasusaden 1Wundndudunginssuuuy Snuaignsivivedasaidadunsivhdeanuss
\W51% (Brittle Failure) doudundndadunginssunuuiune (Brittle Failure)

definsananruiaionvoandniasunueads wonani U5In458AUANNASEA VDI NANLETL
wanslumsnedt 3 fusnafnanaunudn anuesen VVINEINTIPAATINVBIRINANNERUEY dmSu
YRILNANLATUAINYIIATUANE (SG-2) WUTIAN Freeanaaey M-CDR2 uag M-CDR3 Tnefilassadng
AMULASERveaniasulufiiog1s M-RB1 M-CDR1 AL IIFALAZUIIRDU MIUAINU

Way M-CDR2 HANganANIATEANIIAATIN TIuana

JU7 8 JUnuuMTIURATeeiIeg1e M-RBL MiinTu JUN 11 sUuuumsivivesitedne M-CDR2 Miindu
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Abstract

This project aimed to study the deterioration of concrete piers in bridge. The residual capacity of reinforced
concrete deteriorated columns were studied through two selected deterioration types which are smooth
surface deterioration and rough surface deterioration. The tested models of reinforced concrete column were
generated as the short column specimen, 20x20x60 cm. The abrasion resistance of repairing mortars and the
capacity of columns were experimented by Rotating- Cutter Method which is modified from ASTM C944. The

result shows that the capacity of smooth surface deteriorated column decreases by 4.13% whereas that of
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rousgh surface deteriorated column decreases by 7.67%. The rough surface models were repaired by plastering

mortar and apply sodium silicate on the surface. After plastering, strength of the repaired columns was increased

by 12.349%. In addition, the repairing material shows that plastering mortar with sodium silicate demonstrates

higher abrasion resistance 0.3% by weight than normal mortar, and compressive strength increases by 6.41%.

Keywords: Reinforced Concrete, Pier, Repair, Erosion, Sodium Silicate, Deterioration.
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Abstract
Planar parallel manipulator has advantages to carry out high speed and accuracy tasks, but singular

configurations can occur within a workspace. These singular configurations can be eliminated by adding
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redundant actuation. This paper presents an analysis of workspace ratio and Manipulability Index (MI) of a 4-
RRR redundant planar parallel manipulator, which is created by introducing a redundant branch with active
actuator to a 3-RRR. Each branch made up as serial chain connects the moving platform to the fixed base by
actuator, two rigid links and 2 passive revolute joints. A geometry method based on the forward kinematics
would be appropriate to determine the workspace. Then, 4-RRR workspace is generated by the intersection of
all branched. Ml of point in intersection workspace are analyzed. Finally, case study, a comparison of workspace
ratio and MI of 3-RRR and 4-RRR parallel manipulator shown the 4-RRR redundant structure can improve the

MIto 37 times (for 400 mm and 500 mm of lower and upper link length, respectively) when compared with

the 3-RRR structure while the workspace ratio reduced to 13.15%.

Keywords: Parallel Manipulator, Redundant Mechanism, Workspace, Manipulability Index
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UNANED

youansaniuzuazfudoyanislinunionadwielnih Iandatunsiouvadinil 3 wa sundidn 50 Alalaas-
wou? lumsinasldimumesnsvua uaviwuwodusssuinaddiuesalilasaoulnsameslunisussinananaydudinua
dednwnsTdnunioutadniihfinissresdslnii renszualniilisulnan fmualiiiu 80% vesiitandioulas
wazhansdganuzluania A B uay C wansnagnuziiuduamasalvaudeulafidivun Ao wasnliiden (Un#),
viaenlvlmdes (o), nasaliluas (Hufifdn) nanismaasmuimseuvadlwihiidnwisieidalniiwisgegni 65%
warndioulassandardaluihfisesunisdielnansn 15% uazanuslnanildnuusasia vaonuanswasenuilia
\Hueaunavestnannssaadeyaittudinle

o o w o =2

Addny uansanuy Jufindeya wileuvasdnmeludh

Abstract

A set of status monitoring and data logger for the use of distribution transformers was installed on a 3-phase
transformer rated at 50 kVA. In the installation, current sensors and voltage sensors were used to measure
values and send to the microcontroller board for processing and recording in the data logger. The purpose of
this paper, in addition to studying the use of transformer in distribution of power to a load rated at no more
than 80% of the transformer rating, is to implement a display for phase A, B and C load states. The status

display used color lamps according to the specified conditions: green lamp (normal), yellow lamp (warning)
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and red lamp (overload). The results showed that the studied transformer provided a maximum power of 65%
and the transformer still had 15% of the power to support the load. Moreover, for each phase of the operating

load conditions, the lamps can display load balance values according to recorded data in the data logger.

Keywords: Status Monitoring, Distribution Transformer, Data Logger
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Abstract

This research article presents a design and implementation of an Internet of Things (IoT) application for detecting
people in smart buildings. Most occupancy detection systems use motion sensors to detect people indoor and
often requires a highly stable internet connection to ensure reliable communication between devices. To lessen
network-related issues, we propose a cloud-based platform that is suitable for the smart building environment.
An loT application that consists of image processing system, control system, and statistics display system is
developed and deployed on an on-premise cloud. The images captured from surveillance cameras are
processed by artificial intelligence with Intel’s pre-trained model in order to detect people in each zone of the
building. Based on the detection results, the control system automatically adjusts lighting and air conditioning

in rooms to preserve energy, as well as opens or closes building gates. The application also sends out safety
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alert in case detection occurs outside of the specified time via LINE Notify. In addition, the platform is designed

to scale to support more zones in the future. The experiment results showed that our system was able to

reduce overall energy usage hours of the building by 31.47 percent.

Keywords: Internet of Things, Artificial Intellicence, Smart Building, On-Premise Cloud
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