DOI :

miﬁnmﬁuﬁs’ummnﬁﬁ’qmeLLuqﬁqnqaiﬁﬁﬂaﬂﬁﬁnﬁﬁﬂﬂmsiaﬂizﬁ']ma
A Study of the Shaded Areas from the Vertical Sunshades
of Bus Stop Shelters

Tene Yauus?”

Sopit Chaichana®

o

*Aoszan1Unenssumans iininendewelulagsvuerasyys Jaminunusiil Usswelne

]

®Faculty of Architecture, Rajamangala University of Technology Thanyaburi, Pathum Thani, Thailand
*Corresponding Author. E-mail: sopit_ch@rmutt.ac.th

Received: February 17, 2024 Revised: June 18, 2024 Accepted: June 20, 2024

UNANED

Y ° <, = 9 ' a A w o Y% v
ﬂr]a'W]Wﬂﬂﬁ@EJa’ﬁﬁﬂﬂﬁgﬁnﬂqﬁ LUUQW%‘U@Q?@LLagﬁlWWﬂiBWfﬂQL@uW'}ﬂ ll‘VIadmLUuVlUQLLG]ﬂLLaﬂWiMN’l

a ¢ a a

Weswinnistesiusidenindduddnduluwngiiennasou vasiienarninglasarslulagiudulngiiiies

¥
av aa

PAIAPIUVY BINAAAINTILAALUIFIA1UT 1998 TTa 101500 IAA NS DA ANUAT UL LANINTY N1533 T

TrguszasAiioRuInLasUSBUTEUTUTSILOINTTUAARIRTlUALILER 9 YasrmaNinglnealssausedd
mslungannumuas Wemaniuntilulu 8 fiavdn IneldlusunsunauiinesinaeinisiinknreemafaIa
8:00 - 16:00 w. Tu 4 Tud Aty 590 36 Flu3 ANWIAIUMULATVUIANTILANLUIAUANAINY 3 NGY NIUUA 8

JUBUY Han1FIdenuea Nl daanuuansa@unsaig lniinuisueed s s uaniuiiinne e i uu

¥
= a

wenndwIutlusiiiaiuisueiiuaswesiunldnumanieglduinsinduwanvugsesaiuindy ag
mawiargUuuuiulluiaiuaneeiy asliiuisuieds s uudaluniiiunsuefuaswngu g

ANAN AR AT ILAABUINIAIUNSITIUAUA TULDITALALAIUTS (C3) T NUNTUWWRADAIN AR Sa9asunTumAIan

U q

' ' v
aaa o %

JULUUNTTITanwUIRIRTunas (A3) nan193deiiiluussleniundifeadedunsesnwuumaniinglagaisse

Uszdmng Jaduesduszneudidglunissuivesdldnusenmnimnmslivinisvessaansisnse

ABSTRACT

The bus stop shelter serves as both a boarding point and a rest break along the route. The roof
of the shelters provides sun protection and shade, which is critical in a hot climate. Most shelters have
only a roof; however, side vertical sunshades provide additional shading or shaded areas. This research
aims to determine and compare the shaded areas from the vertical sunshades in different positions of

bus stop shelters in Bangkok when they face eight different directions. Using a computer program,
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simulate shadows from 8:00 a.m. to 4:00 p.m. on four critical days (a total of 36 hours) with eight different
vertical sunshade models divided into three groups. The results showed that shelters with vertical
sunshades can provide more average shaded areas than the shelters with only a roof. There is the
number of hours during which the shaded area exceeds half of the total area, enough for users to have
more shade while waiting for buses. As the shelters face different directions, there are varying shaded
areas, as well as the number of hours during which the shaded area exceeds half of the total area. The
shelter with a full back sunshade with half side sunshades (C3) had the highest average shaded area,
followed by a shelter with a full back sunshade (A3). The results of this research can be utilized by the
relevant organization to design bus stop shelters, which are an important factor in the perception of users

regarding the service quality of public buses.
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Keywords: Bus Stop Shelter, Vertical Shading Device, Shaded Areas, Simulation

umin
marindlaganssauszdmia i idugaduassalagansaisisas WWugainssninufunia

1Y

Hanwauziduiunnenaiuss dudsandudarmuaiunldauwaslisuan (Lin, Matzarakis & Huang, 2006)

ldusnisianuaiandslienataiuisaduuan duly zsesalaearsysedinald (@1nn1595193uas

YU, 2564) n1soankuvanNINLInG el g luanizauie dngduduluiigungiiannia Audu

v A '

AaEIaY warguugiinisunssdauiou eglsiniu Yedendniidmanenisesniuuaniizauieves
fufinmeuenaimavieiuiinarauds Aonnuiiaunasfidoing (Wu & Kriksic, 2012) dnfuiangiionnie
Sou Yadesusidorfinderdwmaninnitannudian nsdesfudidenfingfadudeddluniseenuuuiiui
nanguas (Kyropoulou, 2022; Lachapelle, et al., 2023; Shih, et al., 2017) Lﬁulé’mﬂwqaﬂiimaaﬁﬁtﬁu
meusnensidnasiulusinaiiisuswieiiuauantes Wuisiiumaiiinglasans mnudanves
aanldanunsalisuunudnadit aueztesuasdenduluudnadfidsuifiesesauny (Dzyuban, et
al,, 2022; Emmanuel, 2016) vy V3nadiisunanailndi susnandivioniaslndides idesaney
dulngjagdsediuiiuiieglisunoutosniiuiilioglddum Wunaurnnanuaianiues
Uszaunanifisuan (Peng, Xiong & Zou, 2021) lungiiennadeuiafeseeniuugatuanioganniosn
Tindsnmefiviwaniieadissuiwar Yostussdonfindlunainaiau (Amores, et al, 2023; Yeane,
2015) iflumsanszezianisduiatuideduduriefidnsinnaseninglriudlduing Tneuiamsun
wldsuidine¥ednsznowiniu (yam wdhilasiad, 2509) wihnseenuuumanfislituanldnntaaam
naonsdandululfen widoonuuuannsadmualdiftuaananefunvieiivarsseduluuina
Aa Lﬁaiﬁpﬂ%’ﬁmimmmL?ﬁaﬂﬁﬂiuﬁyuﬁiumﬁy'uié’mmﬁaami (Lin, Matzarakis & Hwang, 2010)

Heanndliusmslianunsasesalagansusniniennangaveafidmualila

Built Environment Inquiry Journal (BEI): Faculty of Architecture, Khon Kaen University
Volume.23 No.2 May — August 2024



nMsAnwiunsunnIdawaaiuningldmaminglagaissauseamng
Tafie Tovuy

maiinglaganstunsanmumuesdiulvgiiiiemdiaauuudmiuduns deanansavilviine

funsuanglaeanlaunlugienasenindviyugelunaiiies augndnnaefindviyunilugiaug

3

wazlfu (ANNOR NedanunNa, NIaTaR WAV uazynad Nesdayns, 2564) marifamendsanazl

(%

anusavilmiafiuNsusn laieanadnSulldusng MnINISAARINUTILAALUIRIUSLIAAIUU19UBIFAN

Y

1% '
a A ¢

azaelianusatawnnvs ey bnanuNsuL laundu Tnemaidimaliuittnuluveusiiy Nednunsy

e

AR TULANANAURLANNUIVOINTILAALAZ FLAUIUDINDITRE N15398TTIRNwIUTa U UNUN
FUAALTWRTTILAALUIATTUAIAUIAE 9 VOIAIAT TINTIAULANAIVDIN LTSI oAUy
Tuiiafisneiu WWudssleviunmhernuvsedineitedunisesnwuumariinglaeats dudueduszneu

drAnlunisfuisenmninnisiiuinisvessalagansaissae (London, 2017) valdnuninesnsiiunsy

Y 9

[

W5EININSINSaIalAgaslutIIaINaiy

InqUszeen
WONAADULAZLUTI UM BUNUTTULININUAIAIATUUUTINAUNTILAALULIASTUA LAY § V09

mainglaganssauseimalungamnumiues Weemanviuniluly 8 fiavan

WanlunuIvY

1. Boneariinglasanslungammaviuasidudunuulunisnw Tneidenmaiuuilagiuid
Fuunnuaziionzndsanlunistouna Wumariinglagans wuinning 2.15 wns 871 6.05 WAS g9
2.82 wns fuitlderunisluvevinaman 12.86 as1auns manilasadiandnnsiadsaunuiaa
Usznausie 1 ndann s aenmuansnanfisalasansusesmisazanis szuundensasta szuuli

1 a

dosadng wazdaruauszuulndin danmd 1 lunsnulifenmafneeguiiansuoumnesys duis
azAgn 13.70 aamunile (13° 44' 58.958" N) Laraeddyn 100.50 aer1nziuean (100° 32' 49.334" E)
Wesanumaifiegludunisiifdvinaanuivesdaneasmsesulduinalndifesiosuin Wefnw

ANWULYDITULINNAIANLANTUDTHUSsUIBUAUNTINaeslulUSWNSUABLRILADS

WA
GATunu

szuulnia

L&

fiase

215 6.05 VIULUA

& oy
wuildau

wuda Arunth ARG LABETS

= Y A o o Sa 9
2N 1 ‘ummmxawmmaqmmwwmﬁmamﬁaﬂszmmqmemawwwaqm

NFESAMINFOUATIAAS1ININY ArADIUNYNTTUAIERNS UNINLALVDULAY
U 23 atun 2 ngunay - dvinay Useand 2567



nMsAnwiunsunnIdawaaiuningldmaminglagaissauseamg
Tafia Tovuy

2. ANWIAWAUILALAFN19UBIn N RIndNdananan 1 siianunsuAelaman Tun1sidedlenng

9198aunuslusukuureeiinislaasueInenindidunisasign 13.70 asrmile Lazassdyn 100.50

¥
o U a a

29ANE TUDBN AULVUINAINING1ITYLNDLTYNVDINDTAG AR5 1 LazyusaignveInIeIing

Y

=

fansnait 2 Teedudeyaididesrusmaniules https:/drajmarsh bitbucket.io/sunpath2d.html Tuus

aztraa FadunanssiuvesUsewdalnedl UTC + 7 Halus

M13197 1 yuexdyn (asan) suniinie1iing Masfign 13.70 asmnile aesdgn 100.50 asmngiuaen

Suit/vvan ‘ : 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
21 dl.a. ‘ 276 280 287 300 334 33 62 74 80
21 3.8 ‘ 251 251 248 240 205 137 116 110 109
21 n.8. ‘ 276 281 289 305 348 a4 66 76 82
21 5.A. 300 307 318 333 354 16 35 45 56

v a

M1397 2 3UaRYA (9A1) AUVLIA1TINE TagAgn 13.70 asAvile a8933n 100.50 asmnzJuen

Y

Fuii/an 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

3. a$1uuudnaes 3 IR wnigesdusenaundniivihliAanunsuewnglduinig wagasisvouiwn

Nuildaureian arnduimuaiisuosmandunuululusunsy SketchUp 2018 fannd 2 Tneidu
Tusunsuildaudie anmnsaysannsdeyalumsiinsiesiineg nufaunsodiasuazuantniiingn
gunsaltaunn (Baatad lvwzna, 2551) aunsovaasslilaglifaldenuszoznaiifivun ufunsld
m’%'aqﬁaa'auﬁumaﬁmmmLﬁummam’ﬁﬂumﬁmiwﬁﬁﬁaaﬂa TumsAnwndld Shadow Projector V.7 by
TIG fanunsnadaduveuinvonniiiaduluuuudiasdd ferudangulunisldou waelinadwsi

g4 (Leu & Boonyaputthipong, 2023) dusunanisuariiunsunielaean

Built Environment Inquiry Journal (BEI): Faculty of Architecture, Khon Kaen University
Volume.23 No.2 May — August 2024



nsfnwiufsuandwanwuitingldmaiinglagaissausedmia
laie Yovuy

Geographic Location
@ This model is manually geo-located

Country: Thailand
Location: Phaya Thai, TH
Latitude: 13.749043N
Longitude: 100.540902E
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