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Abstract

With the number of cars exceedingly outgrowing the capacity of the roads in Thailand
especially in cities, traffic jams and parking space have become major problems. These problems
are changing people’s preference from driving personal car to workplace to driving to parking
lots and taking public transport instead. The practice, also popularly known as “park and ride”
though, still require big parking land areas to accommodate the ever increasing number of cars.
This research was thus conducted to design and develop a smart parking lot module that can
accommodate as many cars as possible and be easily installed and operated in a suitable area.
The parking lot module design was based on the slide (horizontal) and lift (vertical) movement
principle. Its main components include: a car loading tray, a tray driving mechanism and a steel
structural frame. Development of the components was based on the stress analyses using finite
element analysis method and machine design theory. A smart car parking module prototype
consisting of 2 two - unit modules attached horizontally to 1 three - unit module was then
fabricated for flexibility in assembling and fitting any space contour. The module consisting of
2 floors with a full capacity of 13 cars was constructed in a 6,100 mm x 18,458 mm (W x L)
space, using locally available materials and simple mechanism for ease in repair and maintenance.
Results of the module components’ stress analyses using finite elements analyses and the actual
stress measurement of the prototype using a strain gauge were quite comparable with only
7.895% tolerance value. The results thus suggest that the designed module is safe and strong

enough to support.
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Wedld  Wedld  ilasly
2 3 5
urugudnans (mm) 11415 19457 11415
thotn (k) 215 4525 215

v

usviafietuuuiiasls 2 Aasaunld

Re

NNussAvlEuRsLazFuntaulum T 4 il

d
T=r-2
2

0.114
T = (5,050 — 2,525) (T)

Tooin = 144114 N -m

5

usvdadtinduuuiiasls 5 Rasanls
NNuSIA I URvLazFunEaulum TN 4 Fvil

d
T=r-2
2

0.114
T = (10,400 — 5,200) (T)

Tonies = 29679 N -m

sotiuusinsiniitesly 3

Tiois3 = 2Ts0052 + 2Ts004 5
= 2(144.114) + 2(296.79)
=881.808 N'-m
NN 16 NoLasiiE Tumsserge
Tugailaeld 3 fauawidy 22 kW vheud

ANNLTITOUWINAL 22 rom Aetiusedafianansn

gumnaeld lnsnainadsuidesivnanivuiaingy

P=Tw
2,200 = 22(2m) T
T. =95493N-m

PRI

Wovan T

FGIEH

> Tous SONUNDIADSTEENT
NulnaissneseaNuiaesiunMsinegu
NN 16 wamamsEiingsyilaesan
Aoansamasvnsssananavsznavludeuse
finssvhanuwanny 2 wny Fedulunsdess
2DNUULNTUNATBINANAEIATIZW U SITiNTZ
lunsaziwnny s 1) asziinssisainan
gorndsluiuILnuUBY wag 2) MIzfingsvise
G AR LR AT e TN,
myenzimuunlumudaaiiin

FulwwanadeiaslunnuuauravssuuduLAfau

Tunndvasuaaslunwi 17



2NN 17 LEAVANDBY LNINUARR
R undesne vuwanasiasluunuueu
Pp95LUUTULARAUTULLIAY

MIIANZAA U TN NUAGATILAR

Fulumwanaviaslunnufivaasszuuduiraauly

LuAAILaA UMW 18

Tunifda (,\-m)‘

4380424

AN 18 LaAvATeY INNUFAR

N uviosneg vuwandemasiuunuie
gavszvuTuedauluwnfe

PNUIUNAWA 17 WazmMwil 18 wuh
luwuddngegaaziindufiyn D fawawiiu

2

[IEVetN]

= 1/180.5622 + 4389.4242
= 4383.136 N*m

Mypax = M?

LUIUDU +

v
=

uazanmnwi 16 usedagegaiindun
\Wevld 3 uaziawawhiy

nasiieuuIiiveasndvasuzuuunioonon 57

Tnax = Tieii3 = 2Ta0042 T 2Th004 5
— 2(144.114) + 2(296.79)
=881.808 N-m

aTUAILUIDUG BEvENN1T ASME
Mg Tumsvnasuevasiwan lgasasa Uil [5]
dWavnnwansemavienariduwandiu

v
LYK )

NI09ANAIIU

T,= (O.3)(0.75)0y 3)

Wavnnwanlgihanminng SS-41

il 0, = 328 MPa Grotiu
T, = (03)(0.75)0, = (0.3)(0.75)(328) = 73.8 MPa

Wipvanwanaviasaenaiitduwan

vuisanlunsdinfiussnssiuuunszen Aoy
C,=3uazC, =3
m

NANNS ASME N1 lumMsvzune

RN

@ = 22617 + (o)D) o
ﬂ"[d

LNUAN

3 16 2

+ ((3)(4383.136))2) /2
d=53mm

FrotiuaNMIPUIUTAUTI LR T4
WAL UAUENANWINTY 55 mm

wé’\‘mnlﬁmmmm INALANDDN LY

[y

naugniu lnedndansuinzesndugniiu [7]

WO LT 5D INAN AN ANTAFLYUY C ey G

sanaaslunwd 19
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Foy=27,4339N

Fou=23,175 N

Fu=23,1T3N

]
aaa =

2T 19 LanvLIvUATEINTEYINse
AaugNDULAzina@IARY

o

sudsardalumsdnidonsinnes
naugnufievsialuil (6]
AN BINYBI WA EaE:

w = 12.833 rom = 1.344 rad/s

Aflsznaudmiugniunelduse
nIzanIuNaN:
Ka =1
seazaMIldufianansasuls:

L, =90 x 10° 90U uaz K = 1
seazaMIldou 8 Flavsiatu (C = 25,000
f2lav):

L=Cw
L = (25,000 $1309)(60 wii/5139)(12.833 rpm)
= 19.25 x 10° 980

NNNNN 18 NMTLTWNNNITLYNFDARY
antu C uazadugniu G swsavmnleann

Fo = |F& + F&; =/27,433.92 + 23,1752
=359124 N

LR

F; = |FZ, + F2y = \2013.52 + 23,1752
= 23,2623 N

WHevann F.>F, AYUUIVBDN LY
AnLRanARuUgNTuisumie C

F =F =359124 N

Wavnbifiussluwnunuzesmwan
sornas sy F.=0 uaztiioean 0 < F/F <
0.35 sstiusoLfisy whﬁmzﬁwiamé’ugnﬂu (Pure
Radial Equivalent Load, Fe)

F,=F, =35912 kN

ANNENINIuNsEsesRdugniu
A lean

L 0.3
Creq = FeKa (K_LR)
r

19.25x10° >°'3

Creq = (35.912)(1) <W
=22.61kN

TUNT0BNULLN DU ATBINANGIT L6
namanuddluieduldidanldmwarzunn 55 mm
sofuiieliiineusonadosdedenldnaugniiy
WUY Roller fifia1na 1300 Medium Serious Y
fisnavamnuanansnlumssumszaessaaugniiu
Wiy 27.1 kN

323 wamawannlasvadvzesiieanso
PRI

1) mamuuafifiseslasaeiiaansn
REDSTIM

N7 1 wudwmﬂmmg\aﬁmn

a a '

ngadiAwiiy 2,285 mm uazsnEUANAANNEN?

anniigazasdioyawihiy 5,403 mm wavnmelu
flaassnsenFusiudesmaiulidmimadumslu
swfsgenuaumainnuzeyszuy Fsiudeimun
vnevaslasaiiiannsadeaselifinfded d
1) amnugessmiwduresiisanindeaiusiiunn
Wil 2,378 mm ua 2) AnNEMTaiiannsn

faasuziauIaWwnny 6,100 mm
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