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Abstract

The study of acrylic railing designs in Thailand is related
to this subject. The objectives of this study are as follows: To
provide a standard for the design of acrylic railing materials. To
compare in with international standards and local standard such as
DPT1311-50. To Identify the behaviors that the acrylics guardrail
material when subjected to force. The researchers will divide up the
various regions of Thailand into groups based on the average
reference wind speed. Finally, using SJ-MEPLA software to evaluate
the results with the finite element method to integrate those wind
loads into consideration. Give the railing some design direction. The
study's findings may be summed up as follows: if acrylic railings

are being installed at heights between 6 and 40 meters.

In all conditions, the installer can securely plan the installation
of acrylic railings with a 10-millimeter thickness. Nevertheless,
guardrails with a thickness of more than 10mm must be installed

if the height is greater than 40 to 80 meters.

Keywords: Guardrailing System,Tempered glass, Acrylic sheet,

Wind force of thailand
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P157197 1 Anantinenennuesusueya3an [1]

Property Symbol Unit Value
Young's modulus E Gpa 3.2
Poisson's ratio ) - 0.4
Thermal expansion coefficient o 10°K? 9.1
Flexural strength ft MPa 120
Compressive strength fC MPa >1500
Density % kg/m3 1180
Specific thermal capacity C P J/(kg K) 1.46
Thermal conductivity A W/(m K) 1
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Property Symbol Unit Value
Young's modulus E Gpa 70
Poisson's ratio ) - 0.23
Thermal expansion coefficient o 10°K?! 9.1
Flexural strength ft MPa 90
Compressive strength fC MPa >800
Density P keg/m3 2500
Specific thermal capacity Cp J/(kg K) 720
Thermal conductivity A W/(m K) 1

2.2 1wsgIuiiigave

2.2.1 19IFIUNITNAAULTINTEUNN Pendulum UaenNITIMUN

Us¥dnsnInveanseaniueIns EN 12600 [4]

FEAUAINFIVRINTTAN (Drop Height) AN SEAUTY
nsnAdey (Classification) |l (4]

Fu 3 Taqduluaudorvue i enaaeulaeisnisdlils
fimnugewesnsaniiesndn 190 fadwns

Fu 2 Yaqdulupudervua ienaaoulaeisnisdlils
fimnugeuesnisnn 190 Haduns wag 450 Tadums

Fu 1 Faqudulunudormun i enaaeulaeisnisilily
firugevesnisnn 190 fiadluns 450 Jadwas waz 1200 Jadwns

1Pg52AUAINLEIVDINTANNTEUNNUAASLUANTISN 3

A15199 3 55&Uﬂ?’m§ﬂ]a\3ﬂ’]imﬂﬂiBLL'Vm EN 12600 [4]

Classification Drop height (mm)
3 190
2 450
1 1200

2.2.2 3WsFINUSEINE Y9513 AN ASTM E2358 [5]
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ﬂ’ﬁ']\?ﬁ 4 QJ'Wliﬁ'mLﬂmWI(‘UENi’]'JﬁIMG]ﬂ ASTM E2358.[5]

Performance Shot Bag Pendulum
Structural
Level Impact Impact
Performance
Indicator Performance Performance
Concentrated Load
Pass
on Rail 890 N
Uniform Linear
Level 1 Load on Rail 203 J Not Required
290 N/m
Infill Horizontal
150 ft-lb
Load 220 N
Concentrated Load
Pass
on Rail 890 N
Uniform Linear
Level 2 Load on Rail 542 ) Not Required
730 N/m
Infill Horizontal
400 ft-lb
Load 220 N
Concentrated Load
Pass
on Rail 1330 N
Uniform Linear
Level 3 Load on Rail 542 J Pass
730 N/m
Infill Horizontal
400 ft-lb
Load 220 N
U 3 (Level 3) Buefly iUIIAUANTZAUTUES (Enhanced Level)

L]
v

3
U 2 (Level 2) 189 WU IAUANSEAUTUUaDASY (Safety Level)

ee

e 2

Fu 1 (Level 1) nungfs weus1IfuanseAuTuNUgIL (Basic Level)

223 117975§71Jf)75ﬂ°7U?ﬂJLL5\7?71/“2?:177759781/5’\7”8\77/57\787?’775
HEA.1311-50 [6]
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p=|wq Ce Cq Gy 1)

Taeil

P = wursussanadavisuin (equivalent static wind pressure)
nsgvidamnAuiuinsuenenasTaedend “miousaiu”idifa
dwituia vide “MBusgn” ﬁnﬁﬁﬂvﬁmanmnﬁuﬁa

, = AUsznauAudAYy YD TIRY
i B ailesnemmidaan (reference velodity pressure)

= AUsEnauillesnnanmgiiuseine (exposure factor)

ArUszneutliesanuantsnselunuesau (gust effect factor)

q =
Ce
CQ
Cp = AdUUSYEANT VOINUIYLIIANT NTLVNABUBNDIANT

(external pressure coefficient)

Tngadunsanunueusazilslanell AsznauaAMudIAYyUes
ussay, |, suiulsziananudidyueeins wazldnisiansannis

denldipausenau anensed 5

A19199 5 AsznauanudAyvewssau |, [6]

. Fusznaunudfgesusan |,
UspnnAEARIeI8IATT

An2EINANUMIA

oy 0.8
Uni 1

1N 1.15
a9 1.15

Tunsinwnil Tassadneioonuuusuusiandulasadieusznm
anuddyUNA uazagluanizdninduiigs wawaztuAsEnoy
auddyesussan 1, IWuanduaunisd )

l,=1 )

whousauddaiosnanuiiay, q edestudnuazves
anmaivszine lnsmirsussaudredadesainauiiianaisa
fuaallssemmsi (3) SddunsaviuiivsdauiSausnd siunnsaiy
uamasagUT 3
q= 1 pV? ©)

2

et q Aidnnald fmheduiadu demsauns

P = ATuTuLLTeanaInA (@edalneyssanaiiiiu

1.25 Alan3u (13a) degnuiAriuns)

V = enusiaudneds Smbeadumesdeiuni daandunisned 6
g

= dnsuseflasanussliuaiwadan A1 ~ 9.81 1./Aud2

UM 3 wulinsudsnguannuiaanssds,V (6]

STR15-3



%

NCCE 20

Fost-pancemic Chalenges in Civil Engineering

Fuil 24-26 WawAAY 2566 3.0n

N15UsEYNIVINTIANTIUTESUNIVIA ATIN 28 The 28™ National Convention on Civil Engineering

May 24-26, 2023, Phuket, THAILAND

A51991 6 AAnuSaus1adeV [6)

ﬂq':uﬁ Veo(mss) | Te V imy/S) o
dN13LAINANTUNIAT
1 25 1.00 25
2 27 1.00 21
3 29 1.00 29
aA 25 1.20 30
a8 25 1.08 21

Tganusiaudneds AeArnnuianadslugania innugs

10 was Annufuluanmgiivsemalas dwiuaiuiaindu 50 Y

(Return Period), Vg, [6] dmsun1sAinwnil sanwuunigldan1izdnin
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FufIEe Faanu1samAIANEIaNS198a auaunish (4)

V =TV, (4)

Tng T, Aerusznauldnu ldwunlinunisedn 7

A5197 7 msgnaulsidu, T, [6]

Terrain Category P TF V50 v g (ke/m2)

1 1.25 1 25 25 39.835
2 1.25 1 27 27 46.464
3 1.25 1 29 29 53.600
an 125 | 12 25 30 57.363
48 125 | 108 25 27 46.464
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M19197 8 Anlseneuiliosnanmgiivsema C, laginseenedng [6]

mmqwmﬁuﬁu anmiiussine Luy A
gl 6 was 0.9

guiu 6 w3 wildiiiu 10 was 1

gaiu 10 wns wilshiiu 20 was 1.15

gafu 20 was wildifiu 30 was 1.25

gufiu 30 was wildhiiu 40 wes 1.32

gaiu 40 wns wildhfiu 60 was 1.43

gufu 60 was wildifiu 80 wms 1.52
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C,=25
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A15197 9 ANdNUsEANIMUNEL SRR Cp [6]

Snsndu Sosndw b/d

d/h <01 | 02 | 05 1 2 3 4 55
<0.2 165 | 1.60 | 1.60 | 1.55 | 155 | 1.55 | 1.60 | 1.60

0.3 1.65 1.60 | 1.55 | 155 | 150 | 1.50 | 155 | 155
0.5 1.65 155 | 1.50 | 1.50 | 145 | 1.45 | 145 | 145
0.7 1.60 150 | 145 | 1.40 | 135 | 1.35 | 1.35 | 1.30
0.9 1.60 145 | 135 | 130 | 125 | 1.25 | 1.25 | 1.25

1.0* 155 | 140 | 1.30 | 125 | 1.20 | 1.20 | 1.15 | 1.15

5

3UN 5 uansduussAvsvemisusiandmsulasadng (6]
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AWK UYNYTWIT SJ MEPLA uuseenauaningdussina
(C,) '\ 5 nsdil Insuslazaunafindegeanituunnsedu 7 daaemugs
wiatdu 3 vuia @w 1000 x 900 Fadiuns 1200 x 900 fadiuns
war 1380 x 900 fadluns 4 1Usznoudisnszanmules uaz

WHUBEATANYIW 10 LUUALLIAT WAAIAIFUT 6

100 mm I

A 1000 mm . 900 mm
100 mm I

A 1200 mm ® 900 mm
100 mm 1

A . 900 mm

1380 mm
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120.00 Acylies

120 N/mm? waiz 90 N/mm? aaiddu udalu 3 vua uamadagud 7

100.00 Ternpe s
80.00
Flexural Stress (N/mm?) ® Acrylic W Tempered Glass 60.00

hszém
140.00 1, 1000 x 900 2. 1200 x 900 3. 1380 x 900 000
. X 900 mm 2, X 900 mm 3. X 900 mm .
Acylics
120.00 Y 20,00
0.00
1 2 3 aA 4B

100.00 Tempered Glass

80.00

60.00
10.00
20.00 o s A o B o
3U‘VI 9 WANITIVYLUDANFILNUTIINUANN
0.00
1 2 3 4A a8

FIAGY 1NN 20 AT usifaendn 30 wms

, L _ 3.4 nyalfasaushis N 1A 200737 30 As ushloena1 40 ums
3UN 7 wamTITeilefnAsusiusiiuan ienugs Yeendi 6 wns

ulusntuanesA3an awnsasuwssanlulssmalvelavnnsdl
3.2 nslfinnaueis7aiunn iAnge 11nn37 10 wms usideendn 204ms  egauaenste widmiunssanmanded anunsofuussanluuszinalng

v = a [ 9 =
wiusfuanezesan awnsasunssanludsundlveldvnanin Wiawznsdianmgiivssna (1) wiadu 3 wna uansdeguil 10

nilszinaeteUaendy winsganmuesaunsasuussaulaunens

Wil muanwgiiuseine (1,2,48) wuadu 3 UWAAIAIUT 8

Flexural Stress (N/mm?) ® Acrylic W Tempered Glass
140.00 30 <hs 40
’ 1. 1000 x 900 mm 2. 1200 x 900 mm 3. 1380 x 900 mm Acyli
cylics
120.00 Y
Flexural Stress (N/mm?) m Acrylic W Tempered Glass
100.00
10<hs20m Tempe N
140.00
1. 1000 x 900 mm 2. 1200 x 900 mm 3. 1380 x 900 mm Acvii 80.00
cylics
120.00 ¥ w000
100.00 Tempered Glass 40.00
80.00 20,00
60.00 0.00
40.00 1 2 3 4A 48
20.00
0.00 = au 4 a & ' o
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Flexural Stress (N/mm?) o Acrylic  ® Tempered Glass

40 < h < 60

140.00
1, 1000 x 900 mm 2. 1200 x 300 mm 3. 1380 x 900 mm

120.00
100.00
80.00
60.00
40.00
20.00
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2 3 4A
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Flexural Stress (N/mm?) mAcrylic ® Tempered Glass
60 < h <80
140.00
1, 1000 x 300 mm 2. 1200 x 300 mm 3, 138

120,00 Acylics
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Infill Load Test > 220 N -

Shot Bag Impact Test > 542 ) -
Pendulum Impact Test > 100 J < (h/12)
Uniform Load Test > 730 N/m < /96

Concentrated Load Test > 1330 N < (h/24) + (/96)

2
7 (7

h = enugeniRaAssIfuanIINuAY, | = szesieseninegasesiuiifag

713199115 A1519TBLEUDRUYEMSUAMUNUILELDEASANTILULLN

v
S Ay

ANUFIRARITHINTT AMUVLNTUATLUBI

NIAAAAIES 6 LT - 40 LA 10 fadluns

111N 10 Hadiuns

N3fnfvEennndt 40 AT - 80 WA

AnAnssuUsEnA

ATedldSuduuzh uardUInvan raeaansanse
3. 919108 WYsARss nasnaudsuusilutaunnsassing 9 day
araalaldesadiis fidonseminfennudslaniauazanuyum
09019158 uagvensuveUnsEAaduesege a Tennadl dnfu
Founnsesing 4 fioraasiatuiiu fidevedensuiiauiiieaifen
wagBud ez uilsduuginanyaviud lidundne i eldu

Uselemilunswaunaniifesely

L@NE1591999

[1] Thai MMA Co.Ltd. (2020). Acrylic Materials Properties
SHINKOLITE Technical data. Mitsubishi Corporation, pp.1-8.

[2] M. Haldimann, A. Luible and M. Overend (2007). Structural
Use of Glass. International Association for Bridge and
Structural Engineering, pp.2-10,

[3] ASTM E2353 (2021). Standard Test Methods for
Performance of Glazing in Permanent Railing Systems
Guards and Balustrades., West Conshohocken.

[4] European standard EN12600 (2002). Standard Glass in
building-Pendulum  Test-Impact  test method and
classification for flat glass., European Standards, Brussels.

[5] ASTM E2358 (2017), Standard Test Specification for
Performance of Glazing in Permanent Railing Systems,
Guards, and Balustrades., West Conshohocken.

(6] nsules1dnisuasiaidos (2550). vga.1311-50 4INTFINNIT
ATUIUTIANUAZNITADUAUDIYEIDIAIT A1UNAIUANLAY

A579aUB1ANSNSULEEISNSIaEadag, v 15-80.

STR15-7



