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# # 6472006325 : MAJOR HOUSING AND REAL ESTATE DEVELOPMENT

KEYWORD: Residential units, #Condominiums, Parking lots, Automatic Parking, Automated Parking Systems
Nattapong Kueanopphakun : UTILIZATION OF AUTOMATIC PARKING IN RESIDENTIAL CONDOMINIUMS,CASE STUDY OF CONDOMINIUMS IN WATTHANA
DISTRICT, BANGKOK. Advisor: Phatsaphan Charnwasununth, Ph.D.

Parking spaces play a pivotal role in residential condominiums, but they require compliance with legally stipulated regulatory standards to ensure
adequate supply. To meet this need, it has been noted that, at present (2022 AD), many residential condominiums are increasingly incorporating automated parking
systems. This study aims to examine the concepts and methodologies employed when selecting automated parking system designs for condominium projects, as well
as analyzing their usage patterns and management practices. Furthermore, the article delves into the advantages and limitations of automated parking systems across
various projects, focusing on 4 case studies of residential condominiums in the Watthana district. The study utilizes surveys, observations, and interviews with

associated stakeholders on the implementation of automated parking systems.

The study reveals that all four projects share a common objective in adopting automated parking systems to optimize building space, efficiently
manage salable areas, and save time and energy of searching for parking. Designers and suppliers play a leading role by providing information and guidance in
selecting appropriate automated parking systems tailored to the characteristics of the project plot size and building layout. Property developers for each project
decide on the system type based primarily on cost considerations, categorizing them into two types: (1) the Pallet Type, exemplified by the Cart Parking System used
in the CELES Asoke project and the Tower Parking System in the Circle Sukhumvit 31 project, and (2) the Non-Pallet Type, which involves robotic systems for parking
cars within or outside the lift shaft, exemplified by the KnightsBridge Prime Onnut and Muniq Sukhumvit 23 projects. The Non-pallet Type system requires an average
parking time of 1.55 minutes, faster than the Pallet Type at an average time of 2.21 minutes. All projects follow a consistent preventive maintenance schedule every
month, adhering to the warranty period. However, the KnightsBridge Prime Onnut project employs additional contracted technicians for ongoing system care. Survey
results indicate shared challenges among the projects, including difficulties in both internal and external parking alignment due to insufficient turning space and
waiting areas in front of the lift. Similarities in terms of benefits include saving space, while differences lie in ease of operation and maintenance costs, the Pallet Type
being simpler and more cost-effective to operate. The Non-pallet Type, while modern and efficient, incur higher parking and maintenance costs, along with a more

complex troubleshooting and repair process.

The analysis results indicate that automated parking, characterized by the absence of ramps and reduced driveways, utilizes significantly less space
compared to conventional building parking, saving up to 50% of parking space. Thus, it allows for an increase in parking capacity by up to twice that of conventional

parking. This spatial efficiency emerges as a crucial factor influencing property developers' decisions in adopting automated parking systems.

Based on the study findings, it is recommended that property developers should prioritize safety and user convenience. This involves strategically
placing each car lift in an area with appropriate spacing and designing turning areas relative to the turning radius of the vehicles. Additionally, there should be
sufficient waiting space in front of the lift entrances. Implementing self-closing lift doors, gear engagement checks, or wheel clamp systems is crucial in preventing
vehicles from slipping off the lift during operation. Moreover, effective management and regular maintenance are essential to ensure the consistent performance of

the automated parking system in accordance with the contractual obligations of the supplier company.

Field of Study: Housing and Real Estate Development Student's Signature ...

Academic Year: 2023 Advisor's Signature
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NMUIENITANUATN BULUALVUIAYDINIDATOIA LU
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- nsaiNlaifinngans uuNvensafedkiiiu 90 Au
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1
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¥
v a

2564) lditomsidauarinnsulumsinlviineensadalud@luaiasyn il
1) InliiszuvaUsunesaumas (Fire Sprinkler) Ynv04aensa (MUAISAILINIAINT)
2) daliiivesdasssund eszuneaiulunsdllnlngd
3) dalifiszuuorne Weteszuteanuiou (MUNSAILTBNMINTTINUTEUL)
a) Falidoadindnluszuu uaziuiiiansnsalidrluussmansisndeldlu yndu
ADUNIAVDIDIATT
5) ¥l Fire Hose wiougRnsilndtudoadamute 4 welilumsfumds muns
ANUIUYBIAINTTUINUTTUY)
6) n5aLu Elevator Parking System : usiay Tower fiasugnaanainiu lnefasdifiumna

wiatasnuldlminnisanuveslwlui Tower du

2.3.2 YeyaFeuvalulagszuuiinensndnlul

NoeasasnludAduitulanuitymneensaldiissne Wesnldiuniosusauisasensald

Tudsunuunn taganusasankuulsnansvuiakasltmaluladiunnenenuiielivunzauiunuy J99

wuulfludruifiesgondenazuuunisd awnsaadavuindnaud 2 Auven udamdniosdu iy
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o

MnmsnwaAfeiiReadesainsoagiuazuislssanuesssuuiinonsadnlui@ Gie199y
WUl 2 Uszuanwdng mudnuwaiznisviau fe feensedmludRuuusesiusasienin (Pallet Type) uae
flrensadmluiRuuusesiusalnglildann (Non-Pallet Type) Tneiiswasidunssil
1) fneasasaluifuuusasiusadaeana (Pallet Type) Snwaiziluvesfinendszuanil e
\Humsdalitszuusesiusaliaeneguuninsessusa uandlunwd 6 szuunalnliidudeu anunsatse
Whuvenlddesiesuunaiivasessu 3l uladussuudng q I
o STUUNINIOLADU Cart Parking System
*  33UUMNBEY Tower Parking n3oElevator Parking System
e S¥UU Box Parking System
e 3¥UU Puzzle Parking System
o SzUUMENEtu Multi Story System

e SEUUTIT1EI55A Rotary Parking System

® J¥UU Stack Parking System

0aqasusa
A 1Y) @ = 1Y N @ v
AN 6 ANBLTDININTUIATOITIIOATORILITALUUTEISUTARI801n (Pallet Type)

2) Mveasadnlusifuuusessusalaglaildatn (Non-Pallet Type) dnwaugnaluvosiiaon

Uszunnil Ao Wunisdalvdiszuusessusasuuldldann Tnessuuiaiududeunitwuuiiann d9a1992d

€

\w3esinssudssavihminniiviazendosasus waznluaendsiunistesaonniee Lusssuunieg el
. wuuvjuawﬁ Carbot Parking w%aizuwjuauﬁﬁj Robot Parking System

e 53UV Crosswise Parking System

29 7 dnvagiueudsudisavesiinensadnluduuulifininsessu (Non-Pallet Type)

f37: VST UnSanda 311m (2564) wasuSTm ssuunaensasniudinilu 3199 G-Park (2566)
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Tnganusaagusuuuuvesinensadnlud® lneduunauusennvesnvensodnludflanuununiin 2

wazuvaduszuugessng q FeilsvavidunveurazseuuaensadnluiAnawandunisned 2 feil

— Cart Parking System
— Box Parking System

— Tower/Elevator System

—— Pallet Type |
— Puzzle Parking System
— Multi Story Parking
—> Rotary System
Carbot Parking
— .
Non- Pallet Robot Parking System
Type
L~ Crosswise Parking System

ad q‘ o wa
LAE 2 E‘dLL‘U‘U‘UENUﬁ%LJ’WILLaZiZU‘U“UENWﬁ]E]ﬂﬁﬂa(ﬂIUlIG]

AN 2 JUNUUTRIUTEIANLAE ST UUNIRR TSR TR

sULUUYRNIvansAdnluLR 31821980

1. Meeasadnluifuuusessusaniunia (Pallet Type)

1.1 53UUAINIALABY Cart Parking System o ANYAZNIBNMUATNTINILYDITZUY

ssuuUsEnause annensaluwulfe way savdeuCart

gunsalindeudiesn Tukuiueu wwdeudiesalansey
fusanifsazkuIuey tnedndaginisinasudiesa
Tuwuade lUdduiivesaansaing ndsanti Cart 9y
15usaanvesdns wavimdeu d1esa Tuwwiueuld
90n8%098ATIING AIUANFIETEUUABNNIMDS
o FMANANTY (Wus) : 2 i
* AMWY : 80-90 A/FEUUYTRANA
L) o v & 4 & A '
o anwazmsldnud : iuivuialvguare1nisg
° Y A &

, o FWIUYUNGeEn : 12 T
® STYLIAINITIUTA : 2 -3 Wl
o TaseaFresessunisings : laseas ey a.a.a.

(Slab) vi3elassadramdndeu 2-3 Fuuuiue.a.a.
e s1AfIvensanavesaan : 320,000-340,000 UM

(Wum.a.a.) Lars1Al 330,000-350,000 U

(mseadrawman)

un: USEW ovied wisane legdud driia (2564)
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1.2 szUUniagN Tower %38 Elevator Parking

o ANWAZNIEAINLAZAITIIUVDITZUU

<

IS = Ny 2/
Tdnwauslunuunssgs vsevegs (Tower) syuuilitiu

o

TWiidesinveiiuil Inefuniseenuuuliaensald

wniigluiiuiitos uiivensadnludaiifnisiam

Sufuvedndlunisindouiiuuane way Fork Sliding

oUW U B uaT YD IEIANS

o FWANENARLY (Sudn) : 1 i

e ANY : 40-72 AU/SEUUVTOANA

o nwauznnslditud : vuneiuiivumdnuasiudu
ormsviseRnsluuuagalaiiu 80 o

o Fuautuiigegn : 36 $u

® S2YZLIAINITIUIA : 1.6-3.0 WY

o Tnseadresasiunsings : Tassadramdn (on
Steel)

s9ATiaansafavasaen : 380,000-400,000 UM

s o

7n: U Tavied wisana legtud Irin (2564)

fan: UST deny BusawSEa AesUaLstu 31w (2563)

o ANWAIZNNYATNLAZAITNIIUVDITZUY

wnrdmduanudesnisfisansasiuaulilinn i

$1fin sTUUIeRsREIsIAARURTIuLIR Aviden

way N1SIauULLIIU (Slide) lng309r0guunInToIsy

fiy1adn-sen Maden Laziszuunausa (Turntable)

FIUULLAEAUAN STUUNMSIUazinseastn ansu

snazidous Weudnefiaseu
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* AYUY : 40-50 A/SEUUVTOANA

o Snwarmslaiud : munesuituitenta wihnins
uAUld 8 1uRS wavAueNIEN 40 1.

o Sruautuiigegn : 4 du
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o Tnseadresasiunsings : Taswadamdn

e s1Afivansafev8sn : 400,000-450,000 UM

1.4 33UU Puzzle Parking System

o GNWAUZNBAINUAZNITINNILYDITTUY
wangdmsuiuynsULuy Fessuvesnuuulvnin

(Pallet) Sinalnduindausiiesinadans (Lift) vudain

P v %
= ' o

(Pallet) Fu-assgwinsduanusaldusslosianindls
PunIauuAUTIDIAITIUINNANTIIUIAAY Hnsld
Usslemianiuildfudeuufuldfiussavsagedu
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o & o o o & & 9
L4 anﬂmgﬂqil“uwuvl : LW;J']%a']WiUWuWa%@’]ﬂE’J
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172/
1

N

. z 3 z

o FwIuuiigedn : 27 du

® 5TYZLIAINITIUSA : 3 T

o Taseatrasasdunisinge : lasuvdn uazanunsa
Aadasmoransinsadresneunsald
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yunvesfinuiug vilddeudsaaud 10 fuldauis
sovusnanesesfudvinliiedmiuasiuieaiy

ayanvunlng syuufitensnsudaziisariung

a v o
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u0: USEW denu dusawmsea aasuslstu 3110 (2563)
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4,850

5,050 Required width

*  ANBAZANBATNLAZNITINUVDITEUU

SYUUTINEIIIA 938 Smart Parkingilussuuiivensa

= =

Soluifnaunsaiuiuiisonsalauinds 8 winwune
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a & A4 da Sy > = o Y
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v o a ¥ 2 &
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1.7 52UUR0AYRU Stack Parking System

fan: UST szuLfinensadmlutvialy $ain G-Park (2566)

o ANWALNILATNLALAITNINIUYDITEUY
<, 1% 9 ° v X | a 1=
Wussuuaeadeudu lnefmualrendusgranenld
Asideu seuullanunsalduselovianiiunaensanu
P % o | v 1% o o )
wenldaeavseauwinmenisdeusaiu 2 e 3 ulu
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P
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2.1 53UUUBUA Carbot %38 Robot Parking

un: USEn Unsanda 31in (2564)
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o a o v < A o
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| < v a ¢ A A e a

wInusuiazendeTanandsariafounluwuine lu

FaLAT09AALTOLAABUNLITIVVDILARLTULAZ 1T
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o
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a |
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o v o X A '
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° Y A &
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Ya (3 o v £ = U
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. % 4 y
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o ST¥TIAINITIUT : -

o a & %
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a0 1uglAsaNg YU 90% Resale YIBUAD 92% YULaI 90%
$uenas ($u) 40 30 a7 36
UIUNDI01ANTYA
o 217 139 600 201
WNBIFE (NUY)
3. YUIAKBINN
- 1 Yioquau (m9.90.) 35-50 46 26-31 35-43
- 2 ipquou (.. 70-102 70 54 55-155
- 3 Yipeusu (M9.4.) 107-138 134 - 82 (the collection)
- Penthouse (915.41.) - 239 - 187
4.57A1
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a

va

M17: 6398 (2566) wazlonanITEUNTIATiNaNTENUAwInGN (EIA) atuauysal eoulal




36

NANTNT 7 Lﬂumﬁ’miawﬁa%aLﬁaqGTuLLazmaam%aﬂuswmssﬁa6”] youdarlasInNsTitun
wanUSeufisusiteliiiuisnnsanvedassnsnsdfneiamuaii 4 Tasanns IneliimundeSenusas
TA39n3 A-D unsdadeauazagunedelasmataunanildszyBlumnenedonsdnvvesuni 3
su1eu83e Ineduunmuuseininensadnluifvdng 2 Ussnn fe wuusesiudenauazuuulyld
0175093 warluusazUssnnvesiivensadnluiirmualiinnsdaBesddumusuiuiinensadalulia
nunlues ([@eldn)

Tnguuusessumeainlsznaulimelasinis A (welad olan) 168 Auuazlasinis B (wosifAa
quuin 31) 124 Au wazkuulilldoinsessulseneulimelasinis C (uniuindlniy douyy) 386 Auuay
Tasam3 D (@ailn auain 23) 132 #u dethasiousaslassnsiomaildduundngodudnvasyes

sUuuumsiaglasetelasanis A fis D andelurnausau
o l:l o/ /a
4.2 Mamvensadaludifunldlulasinisernisyn
4.2.1 1a5aM15 A walad alan (CELES Asoke)
1) uulRnLarISNIsIEanULULTIRansadnlulA
Nnran1sEnwdildannisivdegansnisdsiswarnsdune saudansdunualfusznounis
1593 (n.) FIam-finnsszuuiensosnlul (v.) goenuuu (A) uagddguanusyuunvensndnlulf

(1) T518azidunumazrlAsInIsaadl

uwrAalunisitiseasadaludaunldlulasinisainnsya

Juwansfinwildunanmsdunvaliszneunislasenis wazdeenwuulasenis Geq
wwIAnlunsAIrUATIIUNIenTe winAnkavdsavgiarlademhnensadnluifuildlulasenis

£

= = ] = v oA = v A
3']1]'{]\15’]8@3[@8@7]@3LLmagiﬂﬁﬂﬂ’ﬁWLLmﬂmqﬂﬂu UINYATLBYNAIU

LUIAANISANNUATIUIUNIDATOLULATINTS

AooNLUUIATINISENINNITANAILINITIIBATATUINMUNY MENEAMUATARLARIN YA

a t%

warduINYeiRYane Ay TnensAwiiAalaain 2 dnwue Ao 1. AnIINTuIATRIYiBINNe Ay 60

a3, TiiNeensa 1 A waz2. Ananiiuildaoseins (e1rsaualngiae) 120 ag.y. Talivaensa 1

Au BafeanuuuBansdduiuiaeasauinnindunaeivadu de Anvniunldasswuueiaisuuinlg
LAy 120 n3.4. lngn13Annaseiuindavilaggeeniuu daanddunisnsd 8 Wefamuimuddld
o - s & & Y Voo A Y wa o @ A a0

WIUNIBATIYUATININEN 177 AU wialunvensadnluli@duiu 168 fAu uariveasawuuuniduiy

9 AU



37

A5199 8 NSANIAUNIULARTTULALAIILABINTTININTIRDATDEUALASINS B LA BlAn

1 2 3 [ s | 6 T [ s 9 10 11 12 13 14
Visummslioen| Wuimansooud Sz i Wuining iy Wil | W] muidtinon,| savedes | sl Wiams
fis ———n famnErs i fi il i
[CEE] (mr.30) it (sn) | ey | (i) §ifueomsu (i) (m31) (pau) (345+749+10+
$u (%) (i) 11+12+13 A1)
il 32 - - - - - 551.98 q - - - - 110.66 662.64
i 33 (Fiudidaunans) - - - - - -1 - - - - - 132.02 73202
e 34 (Huidunms) - - - - - - - - - - - 361.73 361.73
i 35 - - - - - 28031 2 293.66 57797
T 36 - - - - - 284.31 2 83.7 368.08
i 37 - - - - - 28031 || 2 83.77 368.08
i 38 28431 2 83.77 368.08
il 39 (Duplex) - - - - - 268.26 5 - - - - 99.82 368.08
242.0% - - - - - 99.87 341.85
1 - - - - - 369.20
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15199 9 WisuiiuteyaszuuinensndnluliRvesuseng

LIV@THONGLOR SUKHUMVIT 55

ARCHITECTS 49 LIMITED 15-Aug-16
TEO HONG G PARK PARK PLUS

PARKING SYSTEM PALLET PALLET ROBOT ROTATION

NUMBER OF LIFT 2 LIFT CARS 3 LIFT CARS 2 LIFT CARS

COST ESTIMATELY 380,000 BHT PER CAR 380,000 BHT PER CAR 300,000 BHT PER CAR

NUMBER OF CAR 216 CARS 204 CARS 204 CARS

TYPE OF CAPACITY SEDAN 75% / SUV 15% / ALPHARD 10% SEDAN 75% / SUV 17% / ALPHARD 8% SEDAN 60% / SUV 30% / ALPHARD 10%

WAITING TIME T 150 SEC PER CAR 110 SEC PER CAR 150 SEC PER CAR

TOTAL HEIGHT TOTAL 13 FLOORS @ 34.45 Meters TOTAL 13 FLOORS @ 31.90 Meters TOTAL 10 FLOORS @ 23.95 Meters

MAINTENANCE FEE 7,600 BAHT PER CAR /YEAR 6,000 BAHT PER CAR / YEAR 3,600 BAHT PER CAR / YEAR

MAIN STRUCTURE STEEL STRUCTURE STEEL STRUCTURE CONCRETE STRUCTURE

SERVICE 2 YEARS WARRANTY 5 YEARS WARRANTY 5 YEARS WARRANTY

TIME PER SERVICE APPROXIMATELY 2 HOURS APPROXIMATELY 2 HOURS APPROXIMATELY 2 HOURS
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Satisfaction questionnaire for utilization of automatic parking in residential condominiums Wattana District, Bangkok
This questicnnaire is part of a research project conducted by Mr. Nattapong Kueanopphakun, a student in the Master's Degree program in Architecture,
Faculty of Architecture, Chulalongkorn University. The objective is to study automatic parking in residential condaminiums, provide suggestions for

Improvement, and enhance corvenience for residents and property owners. Your cooperation in completing this guestionnaire is highly sppredated.

Part1 Personal Information

1. Gender O Mae O  rFemae

2. Age O Under 20 years old O 21 - 30 years old O 31-d0yeas
O 41-s0vearsold O oversiyearsold

3, Marital Status [ Single O  mariedAwith partner O Divorced
D Separated O Others...(Please specify)

4. Oceupation O Self-employed O Studerit O Goverrmert employee
| Company employee [m} Others.... (Please specify)

Part2 Questionnaire on the use of automatic parking in residential condeminiums
1. In terms of the usage of the automatic parking system
11 What type of car do you use?
0 sw [ sedan O coupe
3 van O others...(Please specify}

12 Frequency of using automatic parking
a Every day a 2z times/day O Once 2 week
0 Once amonth O Cthers...(Please specify)

13 Preferred parking type: Corventional or automatic, in case of condominiums offering both opticns?

O Corventional parking m ) Automatic parking

2. In terms of usability and convenience
2.1 Driving into the parking space in the elevator shaft (mulfiple cholces allowed)
a Using card for access system to parking entry
O3 Userfriendly signage and instructions for parking procedures
a Parking assistance with cameras and sensors in the elevator shaft
[ clear moritor displaying car lift availability status
O sufficent parking space in the elevator shaft
O avaitable technicians and operators for guidance and inspection
O Qear traffic signs indicating elevator shaft entrance
22 Vehicle retrieval - Waiting for the vehide
O vehide tracking and operational status system
O avaitable technicians for veticle retrieval assistance
a Adequate waiting area for peak-hour vehicle pickup
a

Card-based queue system for vehicle retrieval

3, In terms of the duration of usage (entry-exit)
3.1 Waiting time for vehicle retrieval

O 23 minutes O 34 minutes O a5 mirutes
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3.2 What is the time range during which you most frequently park your vehicle - retrieve your vehicle?

Period Working days (Monday - Friday) Holiday
1. Peak hours (moming) Enter Exit Enter Exit
07.00-08.00
08.00-09.00

2.Normal time

09.00-16.00

3. Peak hours ( Evening)

16.00-17.00

17.00-18.00

18.00-19.00

4. In terms of safety and service quality of the automated parking system
4.1 In terms of vehicle and user safety systems
m} Parking assistance with surrounding distance sensors and cameras.
O available staff for assistance, supenvision, and guidance during usage
O Sensor system prevents automatic elevator closure with users inside
4.2 Frequency of automated system malfunctions?
O nNot frequently O Normal m] Frequently
4.3 Typical repair or servidng time for system malfunctions?
O Halfan hour 3 1hour O 2hours

O More than 2 hours O others (Please specify)

5. Issues and obstacles encountered during usage
O LUmited turning radius for elevator shaft parking
[ Automatic elevator closure with users inside the shaft
Challenges with narrow Lift width for shaft parking
Condo traffic congestion during peak-hour parking queues
Card scanning system issues or queue disruptions during vehicle wait

Excessive vehicle retrieval waiting time

m]

m]

a

m]

O nsufficent waiting area for vehicle pickup

m} Inability to retrieve belongings Left inside the vehicle
m] Inadequate elevators for efficient peak-hour operation
a

Noisy system operation disturbing residents

[ Extended resolution time for systern malfunctions

6. Suggestions and recommendations for further improvements
3 Recommendation for dedicated technicians for system maintenance, support, and user guidance
Should have clear and user-friendly signage for instructions
Should have clear signage for vehicle entrance and exit points
Menitors for vehicle status and estimated retrieval time
Enhancements for vehicle security and belonging protection
Protrusion distance sensors and visual feedback for vehicles
Suffident waiting areas for vehicle retrieval queues
Consider parking outside the lift if spaces are too narrow

Waiting area in front of the lift for vehicles entering parking spaces

aaaaoaaoooaoaq

Sensor system or emergency exit doors for lift safety
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Part 3 Satisfaction Survey on Systern Usage/Service

5 = Very satisfied 4 = Satisfied 3 = Neutral

4 = Dissatisfied

1 = Very dissatisfied

Evaluation List of User Satisfaction

Level of Satisfaction

5 4

&

2

1. Regarding the Use of Automatic Parking System

1.1 Turning Radius for Parking in the Lift Shaft

1.2 circulation for Entering and Exiting in

condominiums

1.2 Width of the Lift Parking Lane

1.4 Lift-front waiting area for car parking queue

2. In terms of usability and convenience

2.1 Clear s

ens and symbols for parking Lift entry

and exit

2.2 Userfriendly, clear instructions for easy

operation

2.3 Technicians provide user guidance for vehicle

entry and exit

2.4 Monitors j\f,ptagx-ewlrﬁ exit time status

2.5 Key Card System for Parking-Exiting

2.6 Provision of waiting area for vehicle retrieval in

condominiums

3. Regarding the duration of system usage

3.1 Optimal vehicle retrieval time or queue

wait (2-3 minutes)

3.2 Peak hour queue length for parking slot entry

3.3 Emergency troubleshooting and repair time for

malfunctions

4. In terms of safety and system maintenance

4.1 Distance and height detection sensor for

vehicles

4.2 Parking assistance with cameras and monitors
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Evaluation List of User Satisfaction

Level of Satisfaction

4

gl

2

4.3 Wheel locks secure vehicle during lift operation

4.4 Safecuards prevent users from being trapped

in Lift

4.5 technician team handles initial troubleshooting

and repairs

4.6 System ensures vehicle belongings safety

and security

4.7 The speed of resolving usability issues
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2.2 uwuusauaujuuuveaulalninanasu (Google form)

A19151AA (QR Code) Livaltuanuuwuuaauanueaulall 4 Tasans

CELES ASOKE

wolad olen

ASK FOR YOUR COOPERATION TO ANSWER
THE QUESTIONNAIRE AUTOMATIC PARKING
(THS PARKING SOLUTION)

98ANU3 TN UL UUFBUAY

nslderuiivonsasaludi@ (THSPS)

A CIRCLE31

AsukHumMVIT

ASK FOR YOUR COOPERATION TO ANSWER
THE QUESTIONNAIRE AUTOMATED PARKING (G-PARK)

YAAIIHIINNDABURUUFIUATIN
n1sldnaansadnluii (G-PARK)

The Building Management collaboration with the Faculty of Architecture
Chulalongkom University asks for cooperation from Residents
and co-owner fo use of the automatic parking service
in the satisfaction questionnaire
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Satisfaction questionnaire for utilization of automatic parking

in residential condominiums
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ASK FOR YOUR COOPERATION TO ANSWER
THE QUESTIONNAIRE AUTOMATIC PARKING
THS PARKING SOLUTION
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2.2 uwuusauaujuuuveaulalninanasu (Google form)

fiaaene wuuresuasunmeaulall (Google form) i 1

WUUABUNNNAMUNIWE [ lunsldauiivense
9mlulif/Satisfaction questionnaire for utilization of
automatic parking in residential condominiums for
Circle Sukhumvit 31 in Wattana District, Bangkok

wussuaiiuduniiesmidonss weignad iadounae uan'lwﬁ'ngmnmmummiwmmﬂn MATYNAMNg
auzandnsnssuemand puiasnsalininede Tngussad maﬁnmm's'lﬁﬂwwﬁqansné’n‘[uﬁu'[ﬁﬂmsmmwﬁ
wonnlhudarusuuzuazuuamdlunsian Yiudgansldoy mn'lugngmﬁ'u uazdrvsssanAnauiwelolunsly
a1 Srvearuayanshinlunsnouuuudsuay uarysvaunssaay v

* qvy i fudnanudstia

dauil 1 wussumuisAuleduiugudguyaaa
Part 1 Personal information

1

1. e / Gender *
vinataomnfeontloday

¥18 / Male

wels / Female
2.81¢/Age*
vinatagnnmAeaniloziay

#ndh 20 U/ Under 20 years old

21-301/21-30years old
31-400/ 31 - 40 years

41-501/41- 50 years old
514l / Over 51 years old

3. AmuMwausa / Marital Status *

vinataumren Aeanilozay

Tan / Single

auyd / Married
ne1574/ Divorced
usnfiuey / Separated
Hun:
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fa9819 wuuesuasuaueeulal (Google form) i 2

4 4 878w/ Occupation *

vinafaumno Wesniloziag

() qafndaudia / Self-employed

) din@uiinfine / Student

) §us19n13 / Government employee

() wifnenuF¥mensu / Company employee

() un:

1. #AunslEeuvasszuuiteansasnluiii/ In terms of the usage of the automated parking system

5 1.1 vinlgsaguduszsiavla / What type of car do you use?

[Isuv
[ sedan
[ coupe
[ van

[ ] duq:

6 1.2 aufivesnisléauiivsnsndnlul® / Frequency of using automatic parking

vinataonrmWeondoziag

- wnu / Every day

() 2.3 afa/Su 7 2-3 times/day
) dummiazafa 7 Once a week
() itounza¥s / Once a month

() fun:

7 13 lunsdiiasinsiiaiionnsauuuund uas feonsosnlud@ vudenlduuulaunniafu/Preferred parking
type: Conventional or automatic, in case of condominiums offering both options?

vinataomnmWeonfotiag

() feensndnluia/ Auto Parking
() figemunii/ Conventional parking
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fa9819 wuuesuaouaueeulal (Google form) Wi 3

2. auanuazainaueTumslgany In terms of usability and convenience

8 2.1 dumnudsmnauislumsldenu vesnstusaitneenlutesdng / In terms of usability and convenience for
driving and parking vehicles in the elevator shaft

[ | 1szuuAdmialunadresn/ Using card for access system to parking entry

[ | theventunsuuazismadreensaiiialed1e/ User-friendly signage and instructions for parking procedures
|| nésauazsensor gawluntsidrenasalufnsd/ Parking assistance with cameras and sensors in the elevator shaft
[ ] fioousiunofusnaarusandsa (31a/lada)iidaeu/ Clear monitor displaying car lift availability status

[ ] suvzuariuiisamoiiaiseonlusosank/ Sufficient parking space in the elevator shaft

[ figrauasdquassuutasliduuniuazaseasunisléew/ Available technicians and operators for guidance and
inspection
[ fitheuasdgydnvaiusnnudyenitoiidecindogresaew Clear traffic signs indicating elevator shaft entrance

9 2.2 dmuarudzmnauslumsldiuvesntsiisnsen - 583Us0/In terms of usability and convenience, regarding
the process of vehicle retrieval and waiting

O ﬂswuaﬂmuamunwnﬁ'rhé’egmhann wisdinaruennsvi1auveeszuL/ Vehicle tracking and operational status
system

[ | figrequassuudasliduusiluazquaninitsasen/ Available technicians for vehicle retrieval assistance
[ ] inuiwnaesiiisewsluntssesusaludaaaandedaw Adequate waiting area for peak-hour vehicle pickup
[ ] fiszuuAdadaiesefiafusas Card-based queue system for vehicle retrieval

3. Amuszeziranlumsldanu (151-een)/ In terms of the duration of usage (entry-exit)

10 3.1 ssyzranlumssesusa / Waiting time for vehicle retrieval

vinafaumunmWesntoziag

() 2-3unii/ 2-3 minutes
() 3-4u1ii/ 3-4 minutes
() 4-5u1ii/ 4-5 minutes

() wnnda 5 unit/ More than 5 minutes



fa9819 wuunesuaeuauesulal (Google form) wind 4

11 3.2 damlafifinsldeuanniign lunvsidneen - tihsnoen/ What is the time range during which you most

frequently park your vehicle - retrieve your vehicle?

Fluadadiou
ag) v
07.00-

(moming) 7-
BAM.

Filuasedi
a9 1o

09.00/Peak

(moming) 8-
9AM.

voniluasde
s m
09.00-

time 9AM. -
4PM.

#luasa
fuiu) nan

17.00/Peak
hours (
Evening) 4
PM.-5PM.

il
suli) e
17.00-

hours (
Evening) 5
PM.-6PM.

#luda
Fuliu) van

19.00/Peak
hours (
Evening) 6
PM.-TPM.

/(e -
)/
Enter/Working
days (Monday
- Friday)

1saen/(Q
-/
Exit/Working
days
(Monday -
Friday)

et/ vhsasen/
nya/ Fuwya/
Enter/Holiday Exit/Holiday
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fa9819 wuuesuasuaueeulall (Google form) wi? 5

4. durnulaeadtuazA N3N TYRISTULTERIRSR LI/ In terms of safety and service quality of the
automated parking system

12 4.1 éussuuanuuaeniovesasud wasgldeny/ In terms of vehicle and user safety systems (multiple choices

13

14

allowed)

[ ] §i sensoruazndsnsredussarsanitussudutaslun1sges/ Parking assistance with surrounding distance sensors
and cameras.

L] ﬁtﬁ"mﬁ‘li'd‘lBquawasuusﬁ%umu'lumﬂﬁmumvailable staff for assistance, supervision, and guidance during
usage

[ ] fiszuu Sensor Usefuussganilngnluii nedigl fensiagnsluaine/ Sensor system prevents automatic elevator
closure with users inside

4.2 ssuudalulinfatnussvisli? / Frequency of automated system malfunctions?

vinafaomunm Aegnozag

) "lsivee/ Not frequently
) U@/ Normal

() view/ Frequently

() dun:

4.3 filssuudadesldssosalumsdenuan v3a Service uniUssanawinlvs/ Typical repair or servicing time
for system malfunctions?

vinafaomunen Aeynozag

() 3adalau/ Half an hour

() 14T/ 1 hour

() 2 #Tuy/ 2 hours

() annnrin 2 92Tue/ More than 2 hours
() duy:

5. ilngwl uaaqdmin'lumﬂ'!'k'ml Issues and obstacles encountered during usage
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fa9819 wuuesuasuaueeulall (Google form) wi? 6

15 5. Ununsguassalunisldew/ Issues and obstacles encountered during usage

szzmaarlunmsiaeadosanilivisews/ Limited turning radius for elevator shaft parking

Uszganitiaeduunsgldemdiogludesdinid/ Automatic elevator closure with users inside the shaft

anuenlunmdteenludedrditosnamundrdnduauiivly/ Challenges with narrow lift width for shaft
parking

misreslulasentsiinda vasdedaioteanludrarandsdan Condo traffic congestion during peak-hour
parking queues

FEULLANUURT wioAMisesaiilymiades wiawduues/ Card scanning system issues or queue disruptions during
vehicle wait

seusailunssefusaviesoAnuuninaaiiudel’/ Excessive vehidle retrieval waiting time
Auiinrossedusalitiane/ Insufficient waiting area for vehicle pickup

sruvldiansevyn wiaSensanduun nedifuievadlilusa/ Inability to retrieve belongings left inside the vehicle
Sruaudnd limsanedamslgrulugranatdesiau/ Inadequate elevators for efficient peak-hour operation
nainuresssuuiidssiauazsunugotetdb/ Noisy system operation disturbing residents

i sudleviadeuusnunuiuly nsdifismntndos Extended resolution time for system malfunctions

6. daimupuusuasAINIFUUSY/ Suggestions and recommendations for further improvements

16 6. ﬁalﬂuauusuﬁsﬂ’nﬂi’ﬂﬂ"{@/ Suggestions and recommendations for further improvements

asfidhalssduiegua uasuustihnisldiussuufioansadnluli®/ Recommendation for dedicated technicians for
system maintenance, support, and user guidance

asiithuventumeumsTdnuiidauuasdrledws should have clear and user-friendly signage for instructions

a3iilhe viedydnualuonmasarir-esnetradinaw Should have clear signage for vehicle entrance and exit
points

arsiivousiiwefuansEnuzsalin-senuaztIaIMsARRURAN3FUT0/ Should have monitors for vehicle status and
estimated retrieval time

Winseuuattasnfe uaslosfunindunteluse/ Enhancements for vehicle security and belonging protection

a73il SensoruazndpsuanseusBiuunsdase/ Protrusion distance sensors and visual feedback for vehicles

ﬁmﬂﬁﬁmau‘lﬁ;ﬁmnadﬂﬁi’m wnzsoAiuse/ Sufficient waiting areas for vehicle retrieval queues

nididesdniuauivly mnuivylusenuenivfun Consider parking outside the lift if spaces are too narrow

msiinuiminandsauaziseusmsAE R oaasaTiBaWE/Waiting area in front of the Lift with sufficient
turning space for vehicles to enter and park comfortably in parking spaces.

Asiiszuu Sensor wiauszgneeangnidunsdiiiflduRnegluiine/ Should have Sensor system or emergency exit
doors for lift safety

it 3 wuuasumuARmelesensldieu/UIns / Satisfaction Survey on System Usage/Service
S5=fun 4=8 3=tunan 2=1es 1=maiulz/

5 = Very satisfied 4 = Satisfied 3= Neutral 4 =Dissatisfied 1 = Very dissatisfied



17

1. #unmlinuvesiioonsadniuiii/ Regarding the Use of Automatic Parking System

11 semadeilummé
wpAlutesEnii/Tuming
Radius for Parking in the
Lift Shaft

1.2 dhymadgenaeing
whuasesnlu
Tammizcirculation for
Entering and Exiting in
condominiumscirculation
for Entering and Exiting
in condominiums
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18 2. Auanuszaanautelunmsldany/ in terms of usability and convenlence

2.1 theuas

ueama
SywnAaien
uanisasenyin
avlisaluda
wxeen iamu
SAeu/Clear signs
and symbols for
parking lift entry
and exit

22 milseuie
liudeu ity
meunslfani
Sa/User-
friendly, clear
instructions for
easy operation

2.3 deguaszuy
Tiduunhghi
mvasia-
aan/Technicians
provide user
guidance for
vehicle entry and
exit

Tasmi/Provision
of waiting area
for vehicle
retrieval in
condominiums
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19 3. Auszoziaamsldiuvesszuu/ Regarding the duration of system usage

3.1 vamisasen

wnnsau 2-
3u#)/Optimal
wvehicle retrieval
time or queue
wait (2-3 minutes)

3.2 szuzsisAn
aRBETET
I NHANRYT T
B/ Peak hour
queue length for
parking slot entry
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20 A fwanuUasaiuuasguaineissuy/ In terms of safety and system maintenance

wstimaiiolu

and repairs

4.6 ssuuinn
aTInlaBARY

ioRuminduss
S0BUR/System
ensures vehicle
belongings'
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