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Abstract

The objectives of this research are to study the production, to find the proper
ratio, to test the physical, mechanical properties, and thermal conductivity, to suggest
the implementation, and to transfer the technology of lisht-weight precast concrete wall
panel product with adding high density foam sheet. The light-weight precast concrete
wall panel product was produced by covering the foam sheet with steel, pouring the
mortar (M3 ratio which was proper ratio), and curing the light-weight precast concrete
wall panel product. From the testing results followed the TIS.2226-2548 and TIS.878-
2537, the general characteristic of light-weight precast concrete wall panel product was
perfect. The properties of light-weight precast concrete wall panel product include 17.81
MPa of compressive strength, no bending when installed in common behavior, 11.38% of
water absorption, passed in typel of hardness and impact test, 956.03 kg/m3 of density,
9.18 MPa of bending strength, and 0.170 watt/m.K of thermal insulation. This light-weight
precast concrete wall panel product can use as the thermal insulation wall in building.

Moreover, the developing product can apply to register the petty patent.

Keywords Precast Concrete Wall Panel, Cement, Foam Sheet, Thermal Insulation, Light-

weight



GUEITY

UNANED
Abstract

a13Uy

a3y
A13UYAIT N

Ui 1

unin

1.1 anudduariiinvesymiiiintside

1.2 IngUszasnvadlasen1sie

1.3 YaUURYRIlATINITIY

1.4 Usglomifianninaglasy

nud waramAdeiAetes

2.1 ManAnvastudiudiiogy

2.2 sUuuuvestudildlunudeass

2.3 ‘Uizmwuaqﬂﬁ@méfwaa%umuﬁ%%gﬂ

2.4 FFluszuuyseaunsiiinlue1ans

2.5 msldszuudsyanun1eing

2.6 MTNANAYAZIY

2.7 winmsfansaneenuuusEuu Modular luktnunudavasenans
2.8 IATEAFULUUMS TR

2.9 EnuniznIRnsaaiuNs

2.10 ﬂ’]it‘iﬂN"]uLLﬁx‘iﬁﬂ'ﬁzﬁ’l’izﬁjN%‘uﬁ’mﬁﬁL%‘\]EU
2.11 Uselanuedsegnaniaenns

2.12 W NNMsesnkuuteIlsyguasntimislunisdnsagy
2.13 MsfinrsanAImLAaIRARDY

2.14 syuuTesfoURstuAIL

2.15 YymitdnAntuiulassadedududuiagy
2.16 wadlanseonuuulastainstudiuresenans
2.17 wodlues

2.18 vllavoanadiues

2.19 wodluslsiwdu

2.20 lpssainavaudivenediues

2.21 Wa@Rn

2.22 UssLANYoInanghin

2.23 AnaudRveImanain

2.24 wanAugwanain

2.25 woddlesu

€

=
)

0o U1 U1 L1 L1 W W W+~ —», P L & D D

W W W W W W W W WDNDDNDDNDNDDNDNDDNP P PR, P
O 00 N N N 0 o0 AR N0 PR RN NP PRPNN



UNna 3

#1508y (6i0)

2.26 T35 Tvoneddlaiu

2.27 WHULn

2.28 AR

2.29 NTOULUIANUAR

230 AISNUMWITIUNTTL/E5aumeA (Information) fiAedos

ABN5ALTUNITIVY

3.1 Januazgunsalitlilunsvinide

3.2 NMSWSELIER lUNSYINITY

3.3 N300NLUUNTNADUNIAENSASY

3.4 MItugunTsnounInd1sagy

3.5 nMsvedeuanURvemtinounIndnsagy

3.6 NSVAARUNT MU aHITIABUNTAAL5IU
3.7 msbumveaanzlounindaumatyan
3.8 Mydeuunaiseiiiewsuns
NANTALIUNTIY

4.1 wansnpaeUnwazily

4.2 HANINAADUAINATUNIULIIEN

4.3 NAN1IVAADUAIINAT

4.4 mamimaaumiameﬁuﬁw

4.5 NANINARDUAINLTINSS

4.6 NANIVAFDUAIILYIUAIIATZLYIN

4.7 NANIVNAFBUAIINNUILUY

4.8 HANINAADUAIINATUNIULTIAN

4.9 NaMINAADUANNAITUIAIINTOU

4.10 nanvngeun1sinuIswatineunndnsagy
4.11 nansBurveaanedeunsngaunislaan
4.12 wansdsuunaitedfiomeuns

a3U uazdelauauuy

5.1 @3u

5.2 UolAuDIUE

LONATD19D4
AAKNUIN

N WIATFIU 1ON.2226-2548 (SoaununtisnaunInd 1593y

Y 11MIFIU 1ON.878-2537 LTouruuliigaTiuud: AnuruLlugs

A 19RO YANTURS
3 SNUNANUE RS UNELNS wazUsevdunus

T3ve
40
a0
a1
41
41
43
43
49
50
52
58
65
65
65
66
66
67
68
70
70
71
72
74
75
76
83
83
84
84
84
85
87



2.10
2.11
2.12
213
2.14
2.15
2.16
2.17
2.18

2.19
2.20
2.21
2.22
2.23
2.24
2.25
2.26
2.27
2.28
2.29
2.30
231
232

#d19 U

e
@
ean

il

TSN

msneasalnenslitudiuneunindiasy
lpssasnuuuiauazaudsagy

I¥UULEN Built-up Steel Frame

JoUARUDUNANFUNTI

SOUFDLUUFUNALAZILUULIUTDY

fRondedaiunas fuwuusng
msimuanasaLeannaeuluuELeNAS
YURVDINITUTEEY

mseRiauuUseies

mssitawuuldsaien

msefifauulisedie wuud 1

nsAndaafunRTsLUY Horizontal Connection
Snwansansaelafuniauuy Vertical Connection
Snwaiznnsinaansdaiunialuy Vertical Connection
TOYADUDINTNNUNIL

JOYADUDINTINUNTTILAZLEN

M0813M1314 Polyethylene MnuAAINMUIYBI TR MY
wuunaaaslugARINYD Building Research Station
S18azLBEALAzTTEZAN9 Y89 Open-drained Joints TRALIINUUUNAGDS
lugALsnves Building Research Station wazleuldiulunounss
FregneBnuuunilines Open-drained Joints
soefaluultUsHIAU (Gasket-Sealed Joints)
seanouuUldUsuiAY (Gasket-Sealed Joints)
sULUUTRIUsHLAU (Gasket) fldlunisihsessely
fpgesessaluunaln (Mechanically- Sealed Joints)
nadennsiaglses - widhuwnuns a.a.a. d1593U
nskanuiudurESauuudenuaddasinsisoe msiuLY;
madewsentsddaguliisutmtinuuy Dry Join
mil,%amiamﬁaﬁ’]L%ﬂgﬂl@i%’uﬁﬂmﬁﬂLLUU Dry Joint
Snwazmsilandnanlifieusesdmsudousatunumndn
Snwaznisideudevesnundniuniuges
wnmsnsidenselassaivermsseninaadisaguivadisagy

Y
o =

LUIMINSeNRlATIEs AT IERIAurENdLSIgU A UA ureEd T3
WUauseErpYRIIANTUSIAUATNBATS

=

OV O NN NN
-

T T e e S S N N e T = Y SE N S G S
O O 00 00 N O U1 L1 A W W +—~ -

20
20
21
21
22
23
25
26
26
29
29
30
30
31



'
=

Un
2.33
2.34
2.35
2.36
2.37
2.38
2.39
2.40
2.41
242
2.43
3.1

3.2

3.3

3.4

3.5

3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17

3.18
3.19
3.20
3.21
3.22
3.23

d15UysyU (via)

seuRaNtiaiuALIINENDIANT (HT9RETHLAZNANIAL)
LUAUTDUADNUNAUNISIHUDNYDIDIANS

B TR

seusvemaiuosmeluaiang
AAseusensevesniiidSagUiliinanmdnuuuingg
TAssasanedilasuuvangeviseaely
1ASIES1INDALUBSUUUAV AT DUV

1AS9a5 19N OALUBSUUUIT N
ASTUIUNSHARNANERNNaAA LAY
nsTUIUNSRARNaNaAnnedalasy
NTULLIAIUANUDINTIABUNIANLIALUNES LU UL O ALY
YuBludesauauduszianil 1

weulvll EPS Anuvwiwiugs vliadesiunisaiuly
AsemwaNEUNaL 1n3A SR24 TTiAUEIRIUABINS
WENATUNTS YUA # 1 i WURUAUENA1S 0.81 Tadwng
ASAALUANRIN VWA 40 x 40 NadlRNT U1 3 Naaluns WaAUe?
AUABINTT

wneulsugamaiile

LUUNEDADUNTANTINTEUDN
MIsENRUUTEONTIIABUNTAANS Y
LUuTABR I UNINA 53U
M3nen-Usenaukuunaentiineunsndnsagy
WAUNAZOUANUNUNITATEUNA
UNIAIINYUVDILMUNAFDUAIUNUNITATLINN
FuaindnsuuviumageuANLIUNENTELIN
nesllusaalilesamsuinuuin
SemngdoUslunUITAsA

msFsimenTnuusuiem ALY

WUl EPS 9linnnunuuiugiidendeganssAudianasouluudeInsin

(SEM) fifindaveny 100 i
drulsenouremiirounIndsogumtauLasLuNElnLS ALY
MageuwanaINasmanuudfumanduieaIngeu i

MIMIRITENYeINTInauN TR NI UIAU AT IUNLLHLSALLIUA UGS
MIMMwImEnveINtineunIndIsIgInaULETIWNUIHLT LA WUEY
NNTUANVBINTIABUNIRA NS IFUIIAL U LA LUK UL SAKLIUA LTS

LwmandIuNasweINtInaunIndsagUInau LU INLS ALY

T3ve
31
32
32
33
33
36
36
36
39
40
41
43
43
a4
a4
45

45
a6
a6
a6
47
47
47
48
48
49
49
50

51
52
52

53
53



'
=

Un
3.24
3.25
3.26
3.27
3.28
3.29

3.30
3.31

3.32
3.33
3.34
3.35
3.36
3.37
3.38
3.39

3.40
3.41
3.42
3.43
3.44
3.45
3.46

3.47

3.48
3.49

3.50

d15UysyU (via)

MaTENkUUTABRTIRUNTAANSAFUIIa LS IUNL TN ALY

s idiieAndauiulnudauiy
nsmauHuluSauasue S miuTus U o unInd 505y
nsnauruluvetsraunIndnsaglinaiulildszau
FEAUVDINUIMINSARULIN LTI UUTERNTIADUNSAE 159U
nMsBumuesindaduveuvesuuuvaeniinounindisagunalu ey
Iludnauiy
nantesinsatluluvewuuraentinounIndsagUInaUES LN
DALY
msindeuesinslsaslureureauundentisreuninduiaguinatiasuusy
[SLETENY
ManLesAsasULLHLNTIneUNTRASIFUL IR E SN RIS ALY
Maviuse SISl U rounInd NS agUnaULES L T S AUy
nsmuntsrounIndnfagUinanasuusuivaSuu sy
nMsauriraunIndsasUInaU R LIRS R LTS By
m3sentlinaun3ndLsagUIna S Nu LUl Ens
nsnessmsrunindifaginanadsulsauufiouslusine
newiiraunIndsagUNIa S uUKLIMNSALdud MU lUnaaey
MINAABUANIFNUMULSISABsUseiNMINSTUBNAIBLAS D mMAFDY
aLunUszasd
wistesnsvsansEUnTITRIINNIMAGBUANUNIULSISR
NMINARBUANINATIVBINUNTIADUN IR SIFUNIAUNE S U Nl
nsmaaeuNTIRAtTe s S MsInszUanf e sudadlut
wiweiinsinszueniuaduifionaasumageduii
msfaimtinuieesinsnsinszueniionaaeunisgadini
NINAAOUANINRIIIVBINTIMEUNIAANSFUIIAU LS UL UL SR
MITauALNTIreunIndus AU A UL INLSA UL LA UULIUNAZOU
AHUNUNIINTLUNN

MR ALNTIAEUNIRA S A FUIAL U LET LU WL SR
AMTUNAADUAIUNUNITATEUNA
MIIALUNIINTEUMNVBIRUNTIABUNIRESIgUNIAU NES LNl AL L
nsenanudsnadniiieUdesnssunniruniiinounindi3aguinain
wSuuHulnudauulunmageuAUnUREN1INTEULNN

msvaee Taqulsuadnlinssunnununtisneunindnsaguiiau ey
UL SAL LU TS UNAGEUANIUVILABNITNTEUNN

T3ve
53
54
54
54
55
55

55

56

56
56
57
57
57
58
58
59

59
59
60
60
60
61
61

62

62
62

63



3.52

353
3.54
3.55
3.56

4.1

4.2
4.3

4.4
4.5
4.6
4.7
4.8
4.9

4.10

4.11

4.12

4.13
4.14
4.15

4.16
a.17
4.18
4.19
4.20

d15UysyU (via)

sl TanuuruAma@SUNAaE UAUNUABNITN TEUNNVDILHUNTIABUNTA
GRER PTG IRTRICHTATIRY G TN
nsldfanuuuninginszunnasuuuniIneunInd 1S FULIRLU AT IWNY
InudanuudmiunageuaUNUsBNISNIEUNN

ANWAUZWIULE TN TENMSUYIINTNAABUAIUATUNIULTIAR
NSNAFBUAIIUAUNTULTIFNVBIWAUL DTN
NFIUAYDIHUNBIANTIINNITNABUAITLAIUNULIIAN
wifspounimdisaguiitimaaSuusiltmdndmiunaaeuanmnngh
ANNTBU
vouvesnsnaunIndSagUna e NwHUlrSALLTU suRe el
ihyuudeiadsiansansmzoanlUly
mMyinvueventiineunsndnsaglInaULESIUNUINLSALILMEATULAS
mMyinrwinvesiineunindisaguitaluasuuNulsauuieedi s
maUes

ussdaUszdBYeUYNLe TSNS TTUBNTIONTUNANY

AIFULUS ISR TR MIINsEUBNTIoN NI NN
nstedudulunsinainisinsivetirounindnsagy
myfaAnistnsiventineunindusaguainsedusnede
ngadinhwesisosininsanszuenitotgnisty 28 Su
wifsreundninauisnsasusulnisauiungn faquisuiadnnszunn
AWNATOYYU
wifsmeuninmnaluvhensiasuuNulnusautuiignaguuunaluginszunn
UANTBYTN

thwiinslausueds 5 uduresdrounInmaUdEMsES LS ALy
flengnsuy 28 Ju
ANUVUILUUYDINTIABUNTANIALUIIE N LU NI S AL Y
flengnsun 28 Yu

usainUsEdvoaiuNesinSingn s
AUAYUUTIFRvD UKL S ST UM 8
duusransnmhmiufeuresiiinouninnaunfen naTuusl g sauly
flengnsvy 28 u
nsRaamdniflefainlsrounindiisasuinan el Sauuy
M3BemilrounIndFagUaULESLNELS LU AU En
mM3dnrlsnounIndsaguiaasuuNulviugauuulldseay
nsdantaneunindsagualuasuuNulntsauuli gy
nIATIIAULLITesKTRUNIRdISasUInA RIS AR AU

PN
63

63

64
64
64
65

66

66
67

67
68
69
69
70
72

72

73

73

74
75
76

14
14
14
78
78



'
=

Un
4.21
4.22
4.23
4.24
4.25
4.26
a.z2r
4.28
4.29

4.30
4.31
4.32
4.33

d15UysyU (via)

mMsdeuntsreunindusaguinaaduusuliudausiuiangm
MIfnUAIRITERTIABUNTAALSIFUL IR AT U MU AL Y
nshnsmifineuninduiaginaiuaSuusiulnudauuususoly
nafonnilineunindusginaaiusilnusauuitaesudulvigafaiu
nMsdeunisreundndfaguinanasuusulvinsauiulidfuain
nsenuiuntisreunImdSasUiaunasuuHulL S Andsialy
wifspeundndfasuinaiauwsiulnisauiuiignidouiatu
NININITARRALNTIAEUNIRA S UInAl U LET LU UL SAwiUlAGNaS
mMsfmnisreunindifasuinanauusiulniusnuiufoiniesinnounin
wuuiiedie
anwaznsarisnaunIndnsaglInaES L nuauunliTivuagn
wifsSransfineainwhendneunindiisaguinaesuusulviusnu
Hispaun3ndISagUaUE NI AL LU aUN IR UT

KPR UNSAANTITUNIBU AR UL AL UL 8 VR 19NN 5T O

T3ve
78
79
79
79
80
80
80
81
81

81
82
82
82



Gl’ﬁ']\'i‘ﬁ
2.1
2.2
2.3
24
2.5
2.6
2.7
3.1
4.1
4.2
4.3

4.4

A13URYA319

e

3]
3]

wazdanogvesgUuunsesruuiinawuulisaiosuud 1
LAEUaAREN1T LY UTALULTAVDY

e

DALATTRADYNSLNLIRUTALUULINEBBY

Q) LLazéﬁ’aé’aaﬁuaqmiwafm%uehuwﬁfaﬁﬂL%ﬂgﬂlﬂ%’uﬁmﬁmzw Wet joint
fofuazdodosvaanmananududunisdniasulasuimidngzuy Dry joint
nsiSeuisuviinueanediesiaslulues
HAYDINISIRLUATENSTITHaNaaRn
SndumanlnetminveauHueiFSEmIulny EPS
ANHUASIVOINLIABUNIANIBUIA LN SLES UL UL WL ALY

ANULTII VBN TIABUNTALIALUIMIEN AL UL S ALY NERTIEY
AUNUNIINTZLNNTBITAAUTIVUIALENVBINIABUNTANIALUIMIBNILETY
WHULNUB ALY
AUNUNTNTTUNNYBI TANUUUUIA M VBIHTIADUNTALIAUIAILNTHETY
WHUINNS ALY

e

e
D D) D) D) D

T3ve
14
23
23
25
26
34
39
50
69
71
71

71



Unn 1
UNUI

1.1 anudduaziunvasdymiinnsise

winlviy WugluuuvemedwesvideTanduaeinntlnsiediidenldiuss1sunsnans
dnvaziduuiudmdenvnesiie iannmssasialnusniu Suanssianuianiiandnuas
andAvoausuli il Yssnvusulnauiwuelinvesmediued wu Indgdnu (PU) Tndlovsau
(PE) waglndalasdu (PS) Wusiu druuszunnveasulnuuuwuaudh 1wy AUty uazns
analyl WWudu Fretmidniiiun nistiostunisnszunn arnduauiutosiuanufoudid way
anunsodaussrualinudeanis ulouthulflunuiuussiun naensunuieaisidesns
AUURANLAYUIIUSZIAY (@ULNESA, 2556; @SUNS, 2548)

FudruaounInd3a3U (Precast  Concrete) utanuazismaneatsiimadldsua
fommnTulugramnssunisnoadne ilesananunsondnuaseunuamnmliie (vadn, 2528)
uenanissannsndianaldineuazszernarnnmsiiiuanuneaineld Wy nanildluns
yhamesauapunIndsasUiiInTImuAsunIAEEIINEN Wity Sosar  27.03 fiunsuninda
usudanhilunoundnaiumdn wihiu Sosay 53.20 fluroundndnusuiiniiuaounindisasy
Wity Seway 197.21 nilsreunindiaguidndnilineuniniatuman winiu Sosay 478.13 dau
salumsneaiisnesauaounInduiagUgniinauAsunInESIwEN Wiy fevay 824 Wiy
AouNInSALTIgNNIuAounIRdISagU Wiy Seuns 851 lureunindausgnrinfiuneunin
wSuwman Wi Sewas 38.05  wilsraunIaESumangnnImtlsroun3nd sy Wiy Seuay
94.61 iiuldn Tudrumeunindniasy arunsnanailddrsuaziaailunisnoadisasldld
ABUUNNNA (FUSHAIAINTSULEEY, 2521; Herz, 1975; Testa, 1959)




UM 1.3 msneasielaenislivudunouninduiagy

wilsppundndniiagy  iufudweeuninduiesursdanileildsuaudenlunsnoadis
gt Tnganzusensumnneadsmelng eswnauisaanszesnailunisneasiale
1 4 win deiisuiunisnendaialy uidmiuuisniumnneadsedes Gelaifeamnnin
domniniinvesdrounindifaguiiindsszanausiuay 1 fu (ou1a 4 grmans) shls
msneasededldiniesdnsauinlng dielaninsnsnusunTaluinsamtuneadidle (undl
2541; 9., 2520; Uszanu, 2539)

Tasamsmswammdnsasindnouniamnaudemaaduwsiulnusauuieduauiu
aufou sigpsiamnendnlunistusulng Juduianimlfnulasilssnundnunueang
widluUszing s innssukdsnoundndnisaguiiniinun uanssonuiusilnlaialy Ao
annsandaldanlssnurunadn fauauagiinisiadefianmnsosnldazaindisussuay
funus dnwaizuazsuuvugnesnuuulaefaiansldou waslautfng mufignavnssy
roasevedingluilagtufosnts warll Wunswamngaamnssunisneadisvedinelnidud
gonfuLarvuienaAsuLatlutlag iy



1.2 IQUszaeAvalAIINITITY

1.2.1 WeAnwinszuiumandnndsneunindidagUmaiunaduuulnusauy

1.2.2 iomdnsdunanivananesaiineunind1ioguina e uusulnu sy

1.2.3 Wlenageuiaziinsgiautinisnenim audfvneng wazduuszdvdnnsthainu
Souvawmiipaun3ndsaguiaEs R UInS ALY

1.2.4 iouugihuuamnmsldounidsaounindifagumaunaiuushilnusau

125 fledeneamaluladnslinuntineunindifasumanaduusulnasau
Tifugaula

1.3 YauULYAYa3lATINITIRY

1.3.1 Aentdsnounindisaguuiaiuifionisiasuwkulnudauwiy §1uu 2 vuin
Usenausig u1m 0.60 x 1.20 AN510UAT kag vuIn 0.30 x 0.30 A519ues lagldaaumun
11.4  wufiues Usznouse uwiuliuviu 6.4 wufiuns w3 2 ¥ 07 uasukuuediviuusdy
IuvnAuaE 2.5 WURLAT 538 2 AU

1.3.2 T¥usiuluy EPS (Expanable Polystyrene) aduvuiuwiugs vfiadunisanul 7id
AUVWILLY 1.25 Usudsie 1 gnuiadne wie 20.023 Alansusegnuiadiues  dmsuviuiu
LNUNANTIABUNSAALSAFULIALUN

1.3.3 nadgouantinIInIenmkasenaTesriinaunInd saguNIauLasuwLnuSn
WU ALANASFIUNAN e gnaNTng Ty TeausiunineunInd3agy (uen. 2226-2548) iy
ATgIUNAA ST gRAmNTIY FoauHuBulTEaduud (uen. 878-2532)

1.3.4 nadeuduyszavinisiaiouresnisaeunindnfasusnaunaduusulnsn
WU ANNIATEIN ASTM C 177

1.35 NARLAZNARDUATIBEINTIADUNTAANLTIFUNIRL U NAT UL UTHNS ALY
uvningrdemealuladsivasaansyuns mhenuniaszduiineades guvuiesdu wagsuTsmili
QUEGDITGIT

136 nageunshiiuaiivemtinsunindiiaguinaunasuwiulnudauuy o
uvninerdemealulaBsvasransyuns mhenuniaszduiinedes gusuiesdu wasuTsnili
QUEGDITGIT

1.3.7 mamevenmalulagnsldusslesianuiinaunindnsaguniaunasuuiulnusn
wiiudy laisudsenszddyfiogludmefuansing/eyansdas

1.4 Uslewiifianadnazlésu
1.4.1 gu¥nIg

1) N3UNTTUININARRTIAUN A I5IFUNIaUE ML ALY

2) mwé'm'mumamﬁ'mmzamaawﬁfmauﬂ%mﬁ%%gﬂmaLU’]La‘%aJLwiqu;Jé’m
WU

3)  yyvauUiviesnenn auUAnnena wardulszansnnsthaudeuveen
ABUNIRASIFUNIAU AT URUL AL

4) nsrunanisldnuaseesimouninduiaguiiaiuiaS Ul SnwIY



5 aunsaweunsunandTelunulssyudununivinisneludssmeavse
srsuszima Sruaulsitesndt 1 3es
6) anunsaiglnIunaNuITelusasivnisaslulssinansensseimna
dwulidesndt 1 uney
7) WhswdainssanslusniifendosiuiAmnssumaniuazimalulad
8) Suvefudvdny/eydvivns Suulidesndt 1 Fos
1.4.2 duuleuy
1) tredudoyalunsiaueulouvisnsiaunyruvesesdnisUnasesdiuviosiu
fifosnsuiulsuazieasienniionsUsndandaauls
2) duafuliguvuinssendandanunelueasiaglitagieaiieil fuyusi
3) fusznounstannoaddliaruddnfunsnantanUssmdandanusnngsdu
1.4.3 duAsugia/miavd
1) lasuwuundnriipeunindiiagumaunasuuiulnudasiudmsulalugs
Welved
2) winseldlvifurue fuszneuns uazdFumnneaiisiidesnisian neasng
Uszndanaanuuaznoasialdsnsy
3) drwanaliirslunisfedeauiuiestuaufeudufnlviiuernsuszuda

SR
4) daaSulvindnduniagneassusendandsnureenagidanndue
1.4.4 AudnuLAz YUY
1) guyuiiaulaldsunsarenenmaluladuiisaeunindifagumiauiaiuusy
Trludnauy

2) dpnansoannslindsnumelusinsuazanmsvhatsdwndou
3) T uwwamdlunisasemuliussndandsnu

1.4.5 mhpanumasgiinansidelltusslond

1.4.6 wihsnumawnvufitwansideluldussloss



=)

un

2
N8 WAZIUI!

A8NNBIVD

[S))

V98] hazdATeNNgITInUNTANELATENETALATING “NsTRUINER S s
ABUNIALIALUITIENSER RN UL LU e uawIuauSeu ausaaguly dualudl

2.1 nﬁiwﬁﬂ%aa%uﬁiqué"ll,’%agﬂ

ﬂsiﬁ%msmﬁmsﬁudwﬁwL%ﬂgﬂﬁab‘] sy anmnsonusld 2 wuu Ae nssuAsniswdn
FUAIULUUWR waenssuiBnsnanTudIuwuuwis (g, 2541)

1) n35uABNINARTUULUULT (Dry Process) nunefia mﬂéﬁ’msﬁa%umuﬁﬂL%ﬁ]gﬂ‘ﬁmﬁm
Fulngldendedh wiedwudiduniidrulunszurunisveanisnan suaulunuuusie (Ory
Process)  sinvzdutunuuuuilasuasiuazUsenudae Cladding 6199 audents nsuan
%umuﬁaaizwﬁmmmmﬁméumulﬁﬁgqLLUU Heavyweight system Lae Lightweight System

2) nsmiBnswanuuuiden (Wet Process) snefis msldundstunudiiaguinaniu
Tngorden vedwudidnuildnlunssuaunisvenisndn Sunusuuden (Wet  Process)
mmsmﬂu"lﬁﬁgmw Heavyweight system Wag Lightweight System wiloehluandunisndn
FududiSaguuvundsiuimdniwudiuitilulugnamnssunisroasrswesivg

2.2 jUnvuvastuduiildluaunioaing

ﬁ?ﬁfi%‘ug‘dLLUUSUEJ\?IﬂNﬂ%’NEJ’]ﬂWSﬁ”IL%‘ﬂgﬂﬁ?u A1U130IARUINAN YL YRATIATI uaY
nsudndududfaguldiiu 2 Ussiam fio Frame Structure waw Panel Structure duiiiauys
sULuumudnwagnsldng warn1snedsne aganunsanUseanidu 3 ssuu fe

1) Frame Structure Systems Husnvalasadreisuiminasuunudmiusihminld
fuauazasggrunnmudidy Tussuuniulessadumuuasanduiudiudisas

2) Panel Systems Hudnvaglasiadefisuniminanuduiiudssinsminludusune
wazasggIusInauady Tulassadeszuuiaduilassadaukuiiuuasuriundedunsady
FudrwdiFaguidumdn summﬁumLLNu%uﬁauﬁwL%agﬂﬁuasgjﬁUﬂawmawmﬂiamaaLﬂ%ﬁmﬁiﬂumi
yudanaznisfinds lassadussuuisuwauagdmiinvesuiutudndnfoguiludediagdos
firsanlumandn Mads wagn1sine

3) Modular System LJudnwaglnsvasnefilitudiudisoguiiidnuasniundos 3 37 Tu
wiazlugarsieidulaseaisifinnuiaiiosawludies veslugaisenvvzdnsieuludiu
ﬁﬂ’]‘fjmEJﬂﬁlILLa”\‘ﬂ‘ui“’UUﬂJ’]L%EJU%JBEJLLéj’ﬁQﬁ’]?,ﬂﬁW;IJQL‘f]‘ui”‘U‘UIﬂSx‘iﬁ%ﬁx‘ii’m%aﬂmﬂﬁ‘i ustazlag
asomawilinume 1y gUia U, 3Uin C, guseds sUndesdivien desrinvesssuuiiazegiinng
sudwasmsinds adesiorsanisafiopinuds awanmnsalunssutminvonuy uas
wiesdnsflazihuimsening Luaqmﬂ%umummm’imgLLazumuﬂmﬂ (1, 2541)

2.3 Uszunnuaenshnnivasdududnsagy
NILUIUITANTDINITANAIVDITUAILA NS FUVDI0IANTWUURAAIMNTINT ALY
FANNNTRUIUTEAMIVRITEUUNDAT 9B IAIThUURRa N TsULe U 2 wuu fie szuuEIwazAIl



(Skeleton Construction) uwagseUUNTRSULIMLN (Bearing wall  System) lagusazuuuazd
War wmalawazisnshnmanuansnany (usuialInssulesn, 2521) Y1010 hANS
NyazdunvINsAnndlanenalull

1) syyutamazAu (Post and Beam, Frame) Imaﬁﬂﬂ%ﬂszﬂauﬁaa%uﬁ'auﬁwL%ﬁ]gﬂ
YDWALATATUN UKL 195U nwarliSuindnIuaiufsauinenazeninidbalngdieain
LSIUAY $5991300ATD99N58TUNITUTENOURNRY LANaNNI5YRILASIASIILUULE AT AU
o < @A v %; v 4ﬂy dll 1 o @ o @ 1 1 o <
dusaguife msudmtnani Ndaludaudniagy wazainanudusaguddugiandsagy lne
PANNITABUNMUNAL AL D UNULAAINULANAITLIAINLASIAS 1L UUNEDADUNIALUN AUlATIASS
uazAudnsagufe lassaiuuuiawazaudusaguiinasivuiausgiiiewuifis ity
Tngaz Ui AU TN U PANNIEA UL DUAUTZUUVDILATIAS 1L UUNAD MU Nalms1292vin A
AnAnugslunisudauasiamadudiudiiaguiluegrann auulussuulasiadiuaiiazaiu
o & a Ao 9 Y] Ed " & | a = P ¢ V& ¢
dsaglazinnanslunnniudmdnaniuwinngy duludnuundsliiaugnegiuazgnialag
A UNUNT DML

M
iseerl g
e M
RRSE -1 b5y ||
il |H Ml
P A T eawl"lﬁ
4 I K] gr\;i'

JUN 2.1 Tpssasauuuiauazaudnsagy

]
a o

sEULLEaazAUasawulasn 2 Ussian auiavesianitunld Ae AeunInasy

WIEN wazMANFUNTIA
1.1) lassadsauazauaouninaiumanduios Tulsamalveivsszuude
wazszuuda Tasiegsiithuuanadunisudnuasnreosuisv SECON Tngasdinandnian
wazAuAsunIAEEIman difaguluszuuda MNNEILINT) FIUVBIAILGIANBET 6.00 LT
LazvuInTinamazanaslunng 50 lwuRing Tnewdlonantunuagyhmathluussneufiafeds Site

0 enaiden Wovinsfeuasassiinismyu ugue



31.]‘17; 2.2 5¥uukdn Built-up Steel Frame

1.2) AseaiauanuarAumangunssa Usenoumie @nindn wazaIuman R
aansathewdnlassainsgunssaeinsneg wltldnuanumnzan lnowmdngunssuidenld
yiien Aewdngudnniie auguiile wangudanais uazianUsznou tanlaeiludindsuda
Iﬂé’Lﬁmﬁmﬁamﬁm%’a AT ANLATRIADIUAL fi’mmﬁmﬂwssmﬁﬁaﬂ%’ﬁwmuﬁa wianguUnning
muiﬂmla maﬂsﬂﬁwm VlElLMﬁﬂﬂﬁN’iUﬂLMﬁEJZJNUN'I AMUUSENDU Lagrlasan mu‘[mamlﬂm
mﬂmimammamaamma AT ANLRTISADIUNL 71’3\‘1‘1’\1'1GWl‘iJiu‘ViHﬂﬂaﬂiﬂiﬂﬁi’lﬂ’iuUUUﬂ@
6.00 — 9.60 LUAT mmﬁmsmamimqaswmaﬂiﬂmmmq Qe futiy fing 3 aﬁ‘wam Ao
mﬂwmm (Riveting), ﬂ’]iL‘UE]lI (Welding) LLa”ﬂ’lﬂ‘tjaaﬂLﬂam (Bolting) mmﬂwmm Anld
ﬂUﬂTlJ‘VIﬁ]’eNﬂ’]’iﬂTmLLGU\‘iLLSﬂﬁQ mmamaasmamwmm wazuuuTildadninden awlinu3an
findne iy fio wanseanisninuuduss Sndu emmNﬂmﬁmmaw’mmmganﬂiummmw

JUN 2.3 SeesovaumnanguNs ol

2) SrUUNTRNTISULIMUA (Bearing wall System) A9 NM15aN8LTIUlATIAS19D1AITAIN
Nuasgntisuazanuilsasguislaenss aglidldaunazidudiifuuse nisfndassuuntniadu

W mtin (Bearing wall System) @ansaflagldnisAnasls 119 2 SEUU A N1SAAFITUAIULUUWIAY



(Dry Joint) wazn1saaastuduuuen (Wet Joint) Fsnshnnaluis 2 wuu amnsalalaeiu
nifasutminlusz Ul Heave weight System wag Right weight System

2.4 fialuszuulszaunannalua1Ag

116 139 Dimension  Tuszuulszarunsiinalueinisusznaulumetonisanildanigg
wnane Teud 37, ARerfedetuuaziy, mnudesuy, arueaineden wasliiusvaiuy (wan,
2528) Tngluustazauannsaedungls feil

1) §if (Dimension) Ao szerazninga 2 90 Tutumeun1319 LAZNITODNLULDIANS
ffdudentertesiifianuddyunn lnsamedmndunisinaiuasniseenwuueinisiu
sruvgRamnTIfeLdfifvesdnlsenauduiasuiuideiifinienl idmiuAndiduuszney
fupstmusliuidaasinsusyaiuegimen Sendudu ffvsvan ouanddaumided
AnufsssTesuUszneudioTuseseveduduusariudnde iy fvssauilerldlanad
doaudusngg Adeudesiuifussauifanugniouuou (Accuracy) agneft Tnewdlortnun
syuudvsrauTuinugds mathlvldlutuneusneg vesnueahlulfldlusmaaudimenss
maneas vaneneuld wu nseenuuulneanuiin 3mns awnsaluldlitduduneunisnan
Tulssugeamnssy vieldlutunisfndslasauau (Hufu nisiavdenislitaludnumei
unnsheuagiliAntymlunsintu Seanvmenanananedug auilfdmlsenouiivun
fAnluaniduady fufuranuidenuy (Deviation) wazauaaInwaey (Tolerance) 3¢
Dudefisdudesmunlaitulduduou luSowediffienfodtunas fulaefmuniiaay
\deauuamsinedauilnsiaumnyay

2) fifedeTefuuaziu (nter - dependence Dimension) fie SATAlunsvieLay
PwdiiuslaemsefuiianegieulunuieainsemsdeuszneusesnuvansslanansUssiand
Rerteaitu JymmidsiiliiAenaidelunisdeatisie mtadesdinssefulasnunuuiengy
Tanunsafiavvinuseriosls G’fmi@lﬁﬂumuﬂ&jmﬁuv‘f’mﬂud’auﬁu6] Thasanou Jywmani
Lﬁmﬁﬁmﬁaqmﬂmaﬁmua’auaiw6] snfusosofefifendodeiuayiu Wy nsanusadasamtisa
idesanity wils viomaudsinstlian  lnssusenuuuneadiseszuutudiudisagy
wui1 msddndiuresnuieienlTastieudtymidesnafigydslulaeaussloviannns
soffupenly urenvaziindamiludewssanuudugiiuiuny Wewinnisiieendndudiu
ddagulifivnafiudiusianuenudonistuinldenn wasrtilidununissdn saudsrusgedu
Ui Tneanglunisroadsonismualngfidtudsivauinneg fosldannsammuasuals
fanuwiudldlaeinga lunseenuuuisamanidssnslififendedstunagfulugndlid
anusly 3swandsdifondedatuuasfuilisndulunisieadsnduiivgdodinnusey
ewarsings neindnnislunsmandediendedsuasiuilisniu dweluil

2.1) msldsesdeuuuduia viieiusos aslilitiosuisian mszddisensio

vaneutsiiar Bl dedsuarfunaneads Sadunaliinaunainndeuiiuindety



ARLRRRRRN

; W o A —_——
sasfauUUANNE . FREHADULILIIUTDY

5UN 2.4 segseuuUduiawazLuULIuTen

Tunshndazudiudans 2 Fuiulddndetu sxfeusuiefisesratenliae
wazisesseildidusesseuvuduia msirnueraialyniidesainnisdanasveianls
Tnstanzdvunduaduldiinnuiugne s'm5&5?1/1'1ﬂmsﬁmégﬂajﬁmmﬁﬁmmﬁ%ﬁﬂﬁmi
mmmﬂulﬂimmﬂ ’Lumqmqﬂumumiaﬂmaw%muiaama‘divLm/u,’miaﬂ AMUATaLAIN
Fu anwnsoflavssouiefindesnisldinenit uniefndaseutesudiasiiusesssldetstaou
nsldsesreustinniarldanefiiunuiiay Feazuandliiiunnudiuiguesieneadng
ponula

4 M
Lov o ] m ]
l ,
| ) 5
[ -
-
| 3M (N
I.+‘
L RSN ENg ) ] &

sUN 2.5 dFen BT auuagiuuuUsIag

22) AsuaAndsINsAndLUURRduTaas Ll sRndauu e uieveu Wie
YOUADNILNU

2.3) msvaniagInsinsstuauidsosdenarsuuuluaieaiu szl
WAAMNEIUINIUAISITN9Y LﬁaqmﬂmiﬁwmﬁwaﬁaqLLazmthLuhﬂ,umimam

3) audeaiuu (Deviation) Ao AuwaneslunsInssazdUsEnay FUTLIANISAAR

yednUsznautiilunseenuuy wazdeads Tnestelazyinaudssuaiitivunuduey uinns
AfaunsiugilunsufiRdereinsidafrnuamardounazanudssuuieiaue Ay
Denvuienainontulusserlnszssnimonishanild Wy nsmvauewafilifenusyden
e ludunounisudn nisBana vidomsgiesuhadomnauandivostanludunsunis
Juds womsiuinwluiiuiineadns dsanansaudsldoondu 2 Ussian fe



10

3.1) anudssvuiiAatululsany ludurouvesnisudslulssnugramnss
amandssuuoriatuldnanvedetolud

3.1.1) Aanuliduduglunisin wagnInIuaNILIASENINNITHER

3.1.2) andAvesianiiinanly

3.1.3) BnsudntudinTansine

3.2) audsauuiiAniunnmsings lutureuresnisians anudsauuen
Anduldananmededeluil

32.1) avlaiuiugilumste wagnismunumUIRsEINnSRngG

3.2.2) vuweuazUssinnuesan ity

3.2.3) Fnsluiniseu uagnishnda

3.2.0) AuInvesIsTiasnksduUsEnouafiueiiRalUanAy

Fonmuntudulamiinuldund sedmussneuusaziunaznmsvhemiluusazduneu

[
a Y

lifiaugndesutiugunnie Suframudsnuutudunaliifnanuendwinlumsndnfiod
drutseneulufian n1sAnduniswesdiulszney asflisnansvzfivdendminnising s
dnuusznoudug MiertesFouooud lasmsiarsanuilalunng 9 nnq Jywiedrdlndde
warBandnarudssuuiivivsadudfay

4) euAIALAABY (Tolerance) AB AAIMLANGNSDIVLIARLAMUR TiBuseslv
yunlngign fufiduseuliiluwndniian Inefsuuuuvesmnunainiadeusugus 2 Usens
fio AuRAALAABUTIIARAINATHAR LavAIAAAIAABUTIAN & antufineais Tunsneaiie
arudssuuidudsdivandedden msdmusrnuranedeuisdondniii avsesliAnszes
Jeawuldunnfigainlalaenisimuaaueainedeulsiisuaziinuazaninniian asas
fvueld Aeadenuuvestnayagiulunisan (Negative) fiawsintu Aenadesweswnn
sagiulumadin (Positive)  wazdnautiug fanusududestmunnasiaueaiaeieu
(osanailifinnudosmsnialugy) faunsalivunyaguld Tnevueamuiimusluduioy
$19 Bond wueyag iy (Basic  Size)  wagruIRnuivuslutunIrEn Fond vuialdan

(Work Size)



11

5 = 1=l
PUIARIUATVUAVE ULE ﬂﬁl,‘.iﬁ'-.ﬂf‘; Vam

g == - |
‘]J‘.i']ﬁﬁﬂuﬂ'murﬂ‘ﬂﬂuﬂﬂE,Jal.‘,-‘iLﬂﬂ'ﬂiﬁl'ﬂ

TUIARFIU

" :]
N ATTHARTALERBUN 18R \_/
- 2 =
NAUFATTUAR ALARBUN 1IN /

nxXT/2

UM 2.6 nsivuainaeiaueaamdeuluudILenns

Tunsinsadudiutsynaunatss Sudndeiy sosiinld (Actual Measurement) &4
msfndaiiuasiauineglusening namuvesmuadniianfioeslyt furalvgfianiivonls uas
mMsiaranuaameaeusay TldnsuInauraInnasuTeItudLARaf U EeiY Faay
mmsamwmmﬂa’mm?{auiamaﬁud’;uﬁgﬂé’aEJ"N%’@Lﬁ]uiummgjﬁ’aawﬁmwmﬁmLuu
Aerulumnsan viemaiiy viseraneatuluduladunisnafionsls uresilonaintuld
Torunn NaTILYBIRINAATRIARDUT IIRNRRETiATesn AN LRaRIAR R UYBsEUSENBY
uiasTuTINAY

5) fiiszay (Coordinating Dimension) fie SviaeszesilvselSilofandulsznou

Gl 1 1 G 1
‘Vii’e]ﬂﬁjﬂJﬂ’eNﬁ’lUUiBﬂ@U NIBFIULR Element

unUsEaI = YUIALTIU + LUBNUSIUVDUNIEDINU (1)
fefiney = (Hafasu

- |< sunaiganu >| ——

< SUTpUHN s sz AU >

sUN 2.7 vunveamsussany



12

nadendifvssanudmsudlsznoudfaglartiuegifunisiadulanuszaunisali
wuveslunsinds uazvwmvesanUszneufiasivuafuuunaldiuiinsazanunsonldods
wiupuuariimsimunmesilunseenuuy vuelssauariinsasuudasinmauiiedisoose
feaosisdanzioualiulueutusgiunsesnuuuuartadudnvatsesng lunsusznaududiu
UsznNaue1nIsnany?) Fudhseiuliiussanuvesdnyssnoumaniarlsifiauuiuey wiloutu
e lSlutudulszneuiuien lunsdifaussauiiimusmsiiassmuanuUszaunisali

[ [
=

wutes e ludgwmiady dmsugeanuuunsanUiiniayiains TAUssanulianuddguiniy
nsfeadaetans ddadenuudueufeglififedeeniindy uiddfduiinnsudsuulasey
naanaEeenkuUITARsinandymed1dlnadnlunng 90 dlensraeuiifdudsunas
sudumaliAnarunszunssiiioudedulszneuiifiifonfodatunagfuvdelsl

6) ffUszanuiintiveu fio dAUsvawesdlssneviiinnudssuuintutesunn au
mmiaﬁwgﬂﬂﬁumﬂﬂimaaﬁiaﬁﬁmumiﬁ FeliviliAnauasuulasserunussanues
drulszneu daasilinisiauluduneusellaunsasniunisidegisasan wu msinds
dauﬂizﬂawaﬂﬂNa%fwumwslmjwsuﬁmi’ﬁLﬂuﬁ%é’fmﬁmmmizamﬁLLﬂJuauLﬁaﬁmﬁy’q
drulsenauldnges wu Usee wiee fezlelfuszaiuvedassaiinlundndids Tuuansd
dutsznouvedlasadiiisossiofiliuviueu wu nifiieds Fufuifionuazaanlunisha
pudrfuduney Fainisinunrenenvenieilasiadralilvul uounassuiunisings
dnusznavlpssaslumelueaaiug Wededuiiuszaundnlunseniiueueinduseld

7 fAvsauitlduduey fe Aenuidsauuresdiuuszneuintuinnnitilazeglu
soesiald fiRuszanufanivdsuudadldluiud msvihanuagdosiidululnsendeuszaunisaluay
nsdnduladeadydidnlaefiansandsssurfuasdnunevesdruusznouiithunld wu
ayfausiluiosnafisududosiafedieisnisdonvududa Sudufivgdeminruinves
dnuszneuliiinnudesuulUlumanfionistindaasanusarildegazmnluiuiiviiiled
laiwef uavenverlddlilaieliinauiSeudesfls widnduntauiunmelutenisediebs
flavemdntudliinnudoavuvesddseneuldlumaiy Welfaunsasnanuinesnls
Tnedne

2.5 Msldszuuyszaunienin

mslészuuuszaunsiide fe nsld prsreaidnunudsiidnvaznsldianssuy
Tassada wagszuumsieassstudonyanes dnuazvsaninonssuaglvnaiunnaaiuly
Fe fitaunudeild ol fifanasfosdanuduiusiufitayagiuiitmusdudieldiunandnTan
AOATINIUNINTFINYDINITUTEANLUNNGITA

2.6 ATNRNAYAFIY

ANS1PNURNA Meda nseenuuuetAsindudeddasemuidndunseu Taseli
AUUTENDUDIAITH 9 Usvanuifulsmenluiled 9 AU MseuinaLlseendu 2 viia
fio 33 mseiitauuusedies uazmssidawuuldredies

1) siidanuuseies wuneis maedisadendumaaiisinasn



13

UM 2.8 msniiiaLuuseLiles

2)  aneinauuulddedios wuneds mseinendud q Tnefiiwadunatswesuin
duusznevenmsiildasiidaiursegilussey o wielfifvesfinafiuansnaiuuniuyaneuen
ATNLUUABLTDIBNAINAY

-------------------

___________________

...................

...................

JUN 2.9 mssiinuuulideliies

2.7 ENNsAANUNBBNIKUUTZUY Modular Tunuiununsasenns

pdnnsinrsandonsuiuuiasaninvestudruntidniaglardilfaunvosiiud
AU LLamzuumsL%ammusuaq%udauﬁ%%gﬂL“ﬂuaﬂﬁ‘dszﬂaué’wﬁiﬂumiﬁmm’]ﬁﬂﬁu%ﬁ
wimunwunvesiitayagiuandulisalunsesniuuluiuadsenas dnvarsuuuuremsg
uruifsanansautald 31 suuuy wilunmsiesesiszuulssaumsiitanuiunuivesenans
sgldmmeifaunuisonnsuou 1 inldlunsiauesuuuuenaslussuulszafidadmiv
9115 F6-33A wag F6-33B (17, 2520)



A H H A . A H A H A
1 ; | 1 ; | T
g : ]
e e e
: . |
e I
AL A )
A ‘i‘ ‘i‘ A U A ‘i‘ A ‘i‘ A 1
; ; I ; ; T
A A ]

S TV O RO

5UN 2.10 mseiiiawuulisieiiies wuui 1

M19199 2.1 YeduartanasvassUukuumInssuuinakuullsaiiaaluun 1

14

Y a
UaA

UL

Tdspusalaneanawuy

A9 WUU Wet Joint L@z Dry joint

a v I~ a,
YUIANAALUULLUUTZUULUA

1w =0.604.

flanideudetiosqn Tunsdl 1 Fuau
- 1 M 9zdawalidfondedetunasziu
= 0 myvenwuuimualinlimelusgluyiududeves
AT IR TE IR
Uadoy NUBLIAG)

T ¥

TunsalnTuanu 1 Fuluwin 1 29099

2.8 AATRFULUUATINAR

aseiinnegnelunseuvemissevueniasnianungluduwdsiuildaesduniss
Afauuulideilies anmnsaldiussuulassaiiwuunesuimin viondadniagunuwuussuy
nin (Heavy weight System) agssuutun (Light weight System)

2.9 ANWULNTANAINTAAUNTI
Inevgufudraunsaasuuinisiasieandy 2 wuu Aen1sAafaNtauy

Connection kagN15ARRAINLaLUU Vertical Connection

Horizontal

1) ANWULNITANAINTINUNTILUU Horizontal Connection N1SAARILLUULUIUDUVDI

Nt uNTIaz dunisAnsanslnal it uuNianeur nuUReINY F9TUNaN19INN1TeRNLULVD

1Assn1sAdienasiuy Typical wau lngagiudld 3 wuunans Aeil
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1.1) NMSLBABYDINUINUNUNTITIU

a & 1

1.2) naweusievetiiiiluteulavesUssgiuniaiiudealavosses

<

a 1 v a & 1 a v [ [y} v a 1 a v 1
1.3) N15L¥UFDVDINUINLUUYDUUAYDINUIN A UNUINLU UL DI UAVDINUIN G

N1
N1 S
N1
LL'LILIﬁI 1 LL‘LIU‘?; 2 LLU‘LI*?]I 3

5UN 2.11 n1sfnAsntlatunialuy Horizontal Connection

2) ANWENISANFINUIAUNTIaLUU Vertical Connection NSANAINULUULLIAIVDINLS
AN T UNTARAINVD UBDITUNUINIADTU Tneazlidourinn1sAn@annaatuaiu Tasazius

19 4 wuvu sl

2.1) maiendeniafuntilugy & L
2.2) maidendeniisiuaidlugy f T
2.3) nsiBensiontsruatidlugy # X
2.0) maendenisfuntidugy fh H

A
BTN 1

I~ = =
LN 2 LULN 3 LULN 4

5UN 2.12 dnwagnsianariaiuntaluy Vertical Connection
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JUpu

gﬂﬁ 2.13 ANWALANTANAINUSAUNTIGLUU Vertical Connection

2.10 ﬂ’]’i%‘i\‘lN"]uLLSQﬁﬂ’iZﬁ’]’i#WﬁN%ﬂ%‘i’JuﬁﬂL%R]E‘U
ufiuguresnsUszneugnsesretuddiasUvedlasadsenans Aldlunsreatng
9133 UUAISagU Hesannsodsinuussfinsgisevintudiudidaguvedassaindldniui
DONLUULIIAINGN (113, 2541) Usenaulumae
1) u5%9n (Compression) Im&Jmidqshul,mé’m%ij‘ﬁyuehué"lL%gﬂfum:mm‘muﬂié’
il
1.1) mdsruusslagnss Direct Contact) ifunmsteusidavastudiudiiagy
fdudaiulnenss agldifanlddussnidiudiudiiagy imngfunsliftusedaviousenalal
Wngin
1.2) ﬂﬁdqmulﬁﬂﬂmmi’aq (Transfer of Forces trough Joint Materials) 10u
nsdskuusISaTestudud I3y TYanusesseninstudiudiosy uarlivilviRndudaves
JududiSaguidenne
2) U4 (Tensile Forces) nsasrinuussissenisiududniagy annsansevldsd
2.1) Msmuman (Lapping of Reinforcement Bars) udnwauedildiuann

(%
Y

AsiudILinsmuuesandnlassadnefildsuns ez azndonaunialufinganingaasa
ﬁwuauuazﬂazmm%%uasﬂjﬁ’umiaammu

22)  asldluayt awnsolddaiuusesiassimdensudou dnunzvedduari
snwauztdu wuunden wuvade Wudu

23) nsien Snvaswmiloumsmumian wagldszozmutiosasiagldsesido
WUN1TFULSININETET (Post-Tensioned) Lﬂué’ﬂwmzﬁ;miamaﬁLﬁ@?jyumﬂu%uéauﬁwﬁﬁ]gﬂiu
wiaztuviessvitudindniagy lneasldinunou Tendon 1HutanilifauarBnuaevouy
unouliftudndiasy msfsasnasimdninvdetudiudiiosuud videvdanandedudu
d5aguudn

3) W5uReU (Shear Force) msa'qm"mt,mLaauiwdw‘?}judauﬁ'}L%ﬁ]gﬂﬁ?u AUTOFINIU

Tneds il

3.1) Lm%mﬁmsziji’a@ (Friction Bond)

3.2) WianEsuSuLsudeu (Shear Key)

3.3) mstoluan

3.4) n15idou
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2.11 UsELnNv99508ABNTINIAS

yinvessosnoiiiatoatuanimauiiieinia Tneialuisnaiunsauiaisnisyiisesse
szij??uﬁauﬁwL%ﬁ]gﬂl,ﬁaﬂaaﬁummL%ﬂmaﬁLﬂammﬂamwauﬁwmmﬁaamflu 4 uuumeiu
AD FOURDLUULILUINTTRURBLULTA (External — sealed joints), T98fauuulln (Open -
drained joint), SeeraluuUsELiY (Gasket — sealed joints), sausianuunaln (Mechanically -
sealed joint) (Testa, 1959; wussArmnssulysi, 2521) wadnneluszozaue U99n19n0a31g
Tuszuudidasy feenuuuinagnenemideunuunsieaindlussuuieaindlud lnoneneuiign
sevsesynIndUsENouUseg Iuvumn gnaunduluivuianroasadaduiiinvessessonuy
Un (Closed  Joints) kHaINUSEAUNTIVOIRHAALAZE DBNUUY Fanuinsessedniifuninuiy
Mndeuenl@fiase uisinAfuanutunelusiansldlfesnludemiioutu Tnanwelulsemned
ogluaavum lugguuneiasthudeuinagiidymvssniandus (Condensation) vadlati
ﬂmsLﬂuazaaaiaﬁﬁuﬁaag'mmmﬁmmi idesangumgiiuandafuainnszninaneuenuas
meluerms wavanutufiiussdluduluseninniswiones e1uth @sdymanutuilly
SruniiAstunieuty Tsenizluggy) Fednsduaiesnuuusessetulunuilml Fondn
so8faluUlUn (Opened Joint) %qaymwiﬁmwm%umstaaﬂmﬂmstumﬂ'ﬁ"LUﬁmauaﬂlﬁ W
fansnnianinisinudug vessossouuLUalivinfiazyile

1) senstonuuln (Closed Joints) Fflawmniianlunisvhsossesewinedududide 2
B fife mafildflszanuniefhgetesinssswinetuduiiaes shegnaiefianlunsdi
1#un nnsld5une (Mortar) gavesinessninesesdevesds Sniswnilaffeniseonuuuliiaves
Fughuilavsodndeiuliinige (Profile) fidnunsausznauddreuldain Wy mswnyses
wavnslanuly egrslsAsessouuuiiiveidunseiiin Sudiuusariuasutuiiosnuuuun
iy Tidnvarvesiiouasdessnoudiiu “@wdu”  wesdniudrunis vilvvianiy
ﬂa'aaﬁ'ﬁlﬂawuﬂiai%’LLmu%udauﬁuﬂ ¢ wenanil flesaneswilwessessessnuuuundy “#
i wagdnedmviteonuuuandy  “Fudle”  sildnnsusynevindedeadulunudnuarues
sovde Ao Bodlumuviielnenaeaviedeielnenase Wudy andauLEMATi RS U
Fududedivdadfinty Wunssromionanuasnienaunuioadng

135 mm breadth
1 ?

20 B P

5UN 2.14 seusiovontisiunia
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PDIBY ™ SDmm
g _b R av:“ _"’_+‘.
o Oe ® ‘1 1
lﬁ
H T tlm'e M-
fé‘ TN oa', 1 z
y - °'=é ’ o . - >

.u‘L = 4 Ve S - . P
= T 10mm + e s e e
*» - sthelf column 2. o N \
T, - . dimension v B e “ 3 %%
) (S - SRERS T T S i :

5UN 2.15 s8e0v0 T UNTILagLa

oyt o0 o L s
. " . il = (;“V .
ey B - RS .
- Circular or rectanguier closed
celt polyethyiene backing strip

" .3":".573' i

- - So
~ Two-part polysulphide sealant

L% .0

5UN 2.16 f79e1an131Y Polyethylene MVUAANUVUNYDI TR

2) s98sawuULUn (Opened Joints) sousevdatiimuntudmiunisieadnounie
d1393U wuuBudufuiminuuelve) (Large Precast Concrete Panels) udlaifivpadnuds
Usgnslafizihsessoviatnldtuiuduiivhdetagdun 1w ldvielans viesendessuin
Fudmiiviniuantagreatseietu Juieluifiumennszneuvessessdovedlasadrsein
#199 Aldunivansluglsy Inefegnameanil gnosnuuuiuundiielildfusnune givssmeave
foadutug ngUnyal@ Building  Lode fitfau é'faﬂ?umiﬁuamlﬂﬁaiuﬁﬁj Auitadushegnagae
Uszneunseenuuusestenelulszimalne Safosdinisdauvasuilalidniuian inadians
rioa¥s gUnsal desile nasmaulliievestninoainvestiug nsendiegisesse azenlag
wuudsznyeansldnusonidu 2 Ussuan loun seesofildiu Framed Structures Wumanusn
fusourefildiyu Panel Structures v1sdman iuussLandnly
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may ba cosed with
neol Lrim or mogtic
or ploatic Filler

' msuation board stuck Lo dpe,

joint, Fiier

g‘l.l‘ﬁ 217 LLUU‘t/lmaaﬂuqﬂLLiﬂ‘Uaﬂ Building Research Station

5UN 2.18 51wavldgnulayI¥ees199 83 Open-drained Joints IWAMUIAINUUUNARES
lugALsNYes Building Research Station wavdeuldiulunaumnas
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5UN 2.19 feg19dnuuunilaves Open-drained Joints

3) soumauuuliUszifiu (Gasket-Sealed Joints) se8senuuiiAnuaINANNAIVIEINIg
faquafiftannsondouasiauasUsznoulssinendansesitunldoulugnainnsaegs
lonad Taeianzfagiisondn flewsu (Neoprene) aansnthionundulssiiu (Gasket) JUsns
sinee) M Wlusurhsesnoldd Ussfnanunsavaeilsluntudelasiadisnauniaiivionlineu
uildusausalidudiundsiafuussiiuuuuain udBandshafulassasalududeduly
Fouq flE vieeraiuresineseniudaresdausuiudnldnendwiniifnsaduase
BeufenudAld wavessesroimstindauarananiRlunissuuseingg Saruuandietuinn
Juagiurinvosninturinaruiiniinandmiig n1sldeuisiesinuaeaz Boauagsy
AUINIINUTENENGR

© ﬁ\ SN
> *{; 29/, P~y

U HES . b () 5 ()¢

NS/ i‘-@y‘) /v R R?

A

FILLING MATERIAL — L ..

JUN 2.20 seusiawuuliuseiiu (Gasket-Sealed Joints)
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QUTSIDE

gﬂﬁ 2.21 seesouuuliusuiiu (Gasket-Sealed Joints)

vQ % B

a b d

Hollow tubular gasket
JUT 2.22 sUuuLTBIUIHIY (Gasket) Mdlunmsvisesserily

TnsguuuurasUssifiu (Gasket) fililunisvirsesstasiluiiu wanguandunneistu
laun (@) Neoferma’ neoprene gasket by Colebrand Ltd. London; (b) Schlegel gasket,
Schlegel (UK) Ltd; (c) two Bostik ‘Profile Seals’, Bostik Ltd; kaz (d) ‘Servicore’ rectangular
section, Service Division of W.R. Grace Ltd.

4) seu@aluunaln (Mechanically- Sealed  Joints) sovseuuuiifusessofitaui
senuuunsenantuldivernsianisnsd annvindinazldiiieiiusessdelienasigudiud
amsunseudanandufivay wiolifusosdovesniisluluniiinimmsnadvesernsudenis
Fuaznfeunnuiuiulmgs sesdeuuvilliifuiiteuunivars oradunszamunsions
Juwmszsessieazmunaiiudaiauuin eintunisaivauguiuiildldesnwuuliarminlvdne
v WinldlansfianunsaSulviveaduazvenedldmiioutuauss ldagluvessoase (Spring
Water Bar) ieldunseusessefifnfnduimdounuiiaensglutessessio (Fixed Cover-Strip)
A fAuaulnseerovedisnuntisiegiiiey n1seenwuurilavaiskuy AUET I ATty
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Y] ] v I = v v | A a o Y] & Y oA a o
fusesneUssianldussiiu Aoneoadrluludessesdailiofnfmiaadaudiniooafinms
mudutuneulUnsons Aunsanfwilanls (Herz, 1975)

IAl - Mechanical joint sealing details:
— (A) ‘System P71 CN', Com-
I priband (GB) Ltd; (B) ‘Clip
A;l” 8|l D strip’, Expandite [Ltd; (both

proprietary details). (C) Bridge
House, Guildford, Surrey (D)
International Building, San

Francisco

— spring water bar | |

1inc cleat - =
-vertical dp.c @‘
5

l I ] il | MR zinc vdge
R z :

Open vertical joint with

spring water bar

Zinc cover strip joint.

Verical joints formed with

\ . \ K metal sealing strips func

\ ' j tioning by spring action
p

31]17; 2.23 meg1esenauwuunaln (Mechanically- Sealed Joints)

2.12 yuawnamseanuuudasiszauazutanluntsdnsagy
31NN150NHUUALMUITDIYRIUTEALAs M AsdmSulaTsad1stududnSagUliy
anunsaaslidunnfnlanmalul
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o 3 & b ; o .
U?ZL: ({37 TAUBL) ’Jf:@‘ - YU (IRTEA2ARU)
WA WYULAZ
=3 4 I} <, n- \ ) N =
Useg (Wnvdevey dsrg - il 3nzwiResey) sy - e (Warmleey)
Wiy B1 Wiy 82 wuy B3

5UN 2.24 Maienn1sinzse

g — wihsinslunsiunida a.aa. dusagy

a519dl 2.2 FeRuadesresnisiaizdeosdauuuinveu
U9 U0
NARTUNUlEe _
annsavuderuauleine -
Uadoy NUYLNR

HNUUTEAIUINVDUADINAAAINIENAT

A1AARINLaER1ATI ALY

nseneunlinvestuauliauga

YMNSIFDUNAIUTENINTUNULA BN

SYYLIUVDUVDIABUNINLLDY

A15199 2.3 TBALATUNBYNITLINTYBLUARUULADVDU

Y A
U

UL

N3N uNUALAR

MNSTRUNEIUTUULA e

SYYLIUVDUVDIABUNIALLIN

nUUTEY - Miehademesn

2¢/lUNTBUVDITUNUNYNIAE

Yy v
UVanNay

RUBLNA

NARTUIIUYIN

suvantuduveuUsyy - Mieneen

FUNULANULUTIZUNE BILELUIEINNANT
YUAINIDANAY

YDUVDITUNULANMUUIITUN ©19909VATU
FERINVURILAL A

asumssinduls Wenldgudiunisdiioguuuuinngtealanuumdoreuiuy Bl way B2

NS 1EHAMURNZENNINNTUUTATDY
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2.13 NMININTUIAIAUARIALATDU

MIRsANAIALAAIAAGUTIARTLASY WunsanyRvieninnIssesvsiinanssey
= ° - a & a wa a a = a Lvyao &
Mwvumruanaziagy MIUJTRNUITIEIANAIIARGEUNIEAATULS TRl

ANALAIALAGEUTAAYINNSHARTUAINASA3U (Manufacturing Tolerances) 31913
\inNAuaNTRLUUMEAD W WuunaauInn3agy (Swelling and Drying of Framework) 81340n
91NN15UTENOULUUNEBARIALARBUNTBRIUAAIINATIURB UL AR aNTRYIABUNTA LYY
Shrinkage Creep Wavgauugil AANUARIAAGOUTLAATWlIAIAATHRRNKUUMAMIUALT Y30
MIUNINTFIU LYY M55 PC

Juaimnueaiaedeuiliinainnisiinuassegseninatudiudnsagy (Setting-out
Tolerance) 81a9ziluAunnitvsetesninfinuualy Aanuraiaedeuiitinduliaisiuaif
HoanwuuimualInsanuuIfsgIu 1Y 81nsgIu PC

< ! d‘ A a £ a o & 1 o & . 1

WUAINIUARIALAFDUTLAATUIINNITAAAITUAIUALI93U (Erection  Tolerance) A1
ANUAAIAAGRUTANTULIAISALANI RN UUIMUANTEALNINTIY 18U 1195§1U PC

2.14 STUUTEYADYDITUAIY

Tneiluuszinnvessosofinulussuunisneasisvestiusiaznuinsindenldnig
Fousauuy “seusanuuda (Closed Joints) “w@eunn 919 JUNIIZANUABLALTDIYIN LAY
UsgnoufuAussnuiiiisligein Tnssesniadeuredudiudnsaguuuusosdeuuuda (Closed
Joints) sumﬁmmﬁ?uﬁwaavLLsmsJ'a‘aJaam‘fJu 2 Ussianlnglq fie nisdesowuu 1an (Wet
joint) way MILToURBLUY WiAs (Dry joint) (8%, 2528)

1) mimmuwmmmmﬂaﬂ (Wet Joint) unens ﬂ’]iuwuﬁ’mmLiﬁ]i‘UVlNaWEJUWJEJ

Uumimﬁmimamummwume (Dry Process) WIanssuIsNIsHanWUUYn (Wet Process)
udedeunauiy Junuiiezthuinisdedeudiuannay LﬂuﬁuuawuiuiULLUU Heavyweight
System mmmmimLsuamuimmmmLLau%mumLﬁmmmmﬂumvmuﬂWiﬁummimm
Fusu ia@miﬁi’flumsmmmwumuwuﬁummﬂ‘lmwuLﬂaﬂmumﬂ%mumams fauglazdnng
Fousofny vidolnfiuazuinmsinidnedisiusesretieutiu vievinsHaTusoNe s
Frsraslagldondonisdenidaunisdeseuuulen Tusuniswessesreidoudiiinisman
i@Sufztaslunsunsudeuressossosynindunudie nsideuuuulenduazdsliansn
Suusalaviuil azdosendaaludndivasuesisluiuniavessosranauiazaiunsasunsals
duidu TeRvesnsrautudunuulon Ae seurevetunuseIuALRaInAdaulunns
NARTUIY 5ﬂﬁgﬁzuuﬁé’qmmsmﬂaqﬁ’ums%maaﬁﬂmﬂmauaﬂLﬁwzjﬁammﬂé’

2) NMIHAUBUATULUULAS (Dry Joint) nanefis nsthtudaudniaguiindndudessuy
n331AENINARTUAIILUULTY Dry Process) wenssuisniswanwuuiden (Wet Process) 1
soLdeunauiy %umuﬁ%ﬁwmﬁwms&iaL%auﬁuﬁlulﬁﬁga%umuiugﬂLLUU Heavyweight system
wae Lightweight System wnvhnseedeuiulaglienduth wisdwuddunildnlunsyuiuns
Y9INTAAGRITUNY SoEFDTouLUULTIasaSuLsslgTuilaglddossenisdndusisesse
Fou maseleuvuuisoravildlasendenindensnefing vieliin, msdaseaga (Bolt), N3
Wuies ma% Fsnmsedentuunuunis Oy Joint) sgldszeznanteildsainga Snnsly
sruuilnnluuovglsuuazeudn urdsliunsvanelulssmdlnewaslifeuhuldfunsneasig
aasUssniuRnadamszassesdissuulusvaziBunvessendeusefideslaiunsdudn
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gasHuseLieufevest Iy wiarldiutudiunousnonmsiilidesiostunisdudivesi
iy Sunstuveumssududy Tanuazisnsfldlunsfndetudiundsfuthminlussuous
iy N5l Plat widn, nsindaeltng Bolt) wieniside Wudu deRvesszuuineinmaldine
avmn 9L51508ReveITuILEINsaSULSIIATULT uradesiinssurunisnandiafiauise
AIUANAIALAIALAABUTBITULTR leitutuagyinldnsfedsluszuuivildoin uazasd
sevsefliaisan Inevhlunsuantudiuiietuidesouuuuiesinasinnsnandoniosing
Tulssnugaamnssuiinuauionouiamnes

M15197 2.4 Tefuazdeosvasniswaududiuntidniaguldsuiminszuu Wet joint

Y
Uaf VUG
Josiunsirduvenilag WMUEAUTUNUNBYTOUUBNBIATHASTUIIUN
Duntiaiosdy

seulleusailANEAnEUg -
sRafuBUUALALeaLTasUN SNEN AEs -

lusanusivnggu sruulidudoudaen

Yooy U0
donailunisinaroudnan -
lalgunsaldarulaiui fp938n 1SR vaINasAns
Aldesiagngs -

JUT 2.25 msuaFuduniduiauuulenvedasinisdeenfinuug
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(2
¥ ¥ a 1

o Y a v o & TS o ..
N19149N 2.5 GU’EJ@ILLaWU@ﬂ@EJ‘U’eNﬂ']iNﬁ’]WUU’d’JUNu\‘iﬁ’]LiﬂgU‘LMiUU’]MUﬂSBU‘U Dry joint

Y A

4o VUG
anunsatdaulaviug -
Anstaldineuarsanis -
Alddesognligs -

TP s9UTEAULINTIY seuubidudoueen
Jagioy NUBLA

FUNUNNGRTULARATALEDLTONUBY | AITAIUANNITHARTUIIUMEABNNIADS
a3 vedununisnings

sinUsraulyvinisiizuvesi LdwanefugunuiegsaunoneIn1TwasTuaul
unilsesu

|

I [l
ANE n u U noE JT
|

SR T

o e _ PLatewdn
HIT
JUN 2.26 nsiwensianidnsagUlisutminuy Dry Join
= m . f = L g AR
Poly uritane (lunstiet/Amuseniantesenans) ) # '{‘i‘f""»‘ \ '
i ':1 ;;- ’1- _ﬁ
I n n S|
nn (]
11 ]

Bolt PLate widin

JUN 2.27 nMswensieniadnsagulisutiminuuy Dry Joint

2.15 dymitginiatufulaseairsdudiudiiogy
ﬂqsdaa%fwaimaisﬁs??ueiauﬁﬂL%ﬁ]giﬂﬁ’jw%wammmﬂiswm videvimsuaefiniineuiiy
Thasiilamiiaaseils swelui
1) Tnssadratudud L%gﬂﬁmﬁméﬁudaumﬂiiwu
1.1) AR5l MaduuUS R LIIT08ABTENINILAY & Fundsiues
sunUsvasrAuiuiesi
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1.2) \inldesnasnigluoinis
2) Tnssadsdudrudniaguiindntuduiimhsnudeads

2.1) ﬁ"aizmwmﬁfqﬁuﬁwqm

2.2) nussdivszgresimanion

2.3) uynsuidelalldamnm

2.0) yufnfudiunanamaiuiig waetulaoiaslildnaniw (Hosnnisude)

2.5) uinthormsidurduinnlagamgiwnisesde wageiasi 13 Glaild
dnmaniduiidusenuiuensienasesn (Auslideuies)

2.6) ndaAin

2.7) Uszgvioemn

2.8) \flodupnazdthlnesnufufiduninaiseimmaiuiam uaninmslva
Furhusmuvtssesseadlutuans

2.9) Aannslvaduuinusiunisesdeseninauky o fuvdafiuos
alundszadifuiiuioniy

2.10) indesnosnieluains

3) lnssadsdududniaguiindntudnanlssnuuasivihenunoadng

3.1) wihssununsanuuUsugulaazdrgademeuas liausaldaula

3.2) fegerdpaziimnuinaBesmnuaenduveminddu JalouAnmdndaiu
lugiiteanuUasnsie

3.3) fegorfvagtsrauliymizesyauazusasisdouiadiaindesiuivinaros
Unvo3e1A1S

3.4) vihawuintulandluas Gulandnasiifegenduunsasaisoueinunmin

3 5) Usnadldtulavdndudrsasiifogendouaiadouniveanneadu

3.6) dleruaniruazaadnunanmsdesnumaiunielueinisdiungiu
maduuarlmAni T hiliszuie

3.7) fegerfvdimannaziiniedduazvesegneluriesiniduduiunnuazing
doufuluuuassesisluifusy Doy

2.16 madianmseanuuulassadstudIuYe @IS
dmsumaiianisesnuuulassadedudiuresornistu iudiud Syfidesddafaduy
pg19un W1d, 2541) Ineuvadumdenias o el
1) nausnsFALY T UL 098 1A
1.1) susvestiudndl draumannnanesiaviilideddd Mould Wuswaun
Favilvisununinangs
1.2) WnnvestudLasfinnsananimtinvestud Fdduvnsindansuanunsa
snuaziunruluRngdsdsivunl3fissann 4-6 fu/au (wsizduduiuluazyilinnsinged
ERGUGN)
1.3) auemasiudiu Wansessedsansaseuliluaiivendiu waglifay
Aessonsiadureii
1.4) YWNAYDITUEIAISANTEINISINIUHUNSHER LagsTUUMSYLES
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2) AT INUATEUUNNSAET ALY 8R0S
2.1) n3#ie Joint Bar Ing3§n15 Overlap vlAnmufiseun Grout Uaxn us
FIANANBATINEYN
2.2) M5 Joint Bar lagisnisien sianAnreadisunsty usau Grout Unaz
Hovasaansonanslaiasag
2.3) N156i8 Joint Bar 1ag 33013 Bolt & Nut Fesnsaumatsadeuiiasyn v
Tansslaenn
2.8) msielaedE Grout Splice Sleeves dafiunssefissliaeldluussmelng
fnssteussamifidgiu Asluf uasiu Ssausnmueuamnly uaziogmslfnumiiouns
vae Tufwafisaung
2.5) seuspfitlosiunisiifuvesi 14%an Poly Urethane dafiongmsldaud
gndriandug (Uszanm 3 - 10 7)
nsidensessovzseddiagaiiiuuss (msagludegeansunsslsian)
2.6) s0URRILFDINTANGS Progressive  Collapse lunsdliiiingifivg dlu
British Standard ﬁmumi’?’j’lmﬂ’ﬁﬁqqmﬂﬂ’h 2 % laimsl433n136i0 Vertical Tied Bar vosuils
Suthwmingae3a Overlap
2.7) Tudeswiun Pl Wienfiu Progressive Collapse i seusovemiunin
W ”aqﬁmwmwﬁumwa Sowtsfuthmiinggealy 1 P sodevesutiazdoutsusmoidosi
wifandrgaluiAell
3)  Pudeusosde IﬂaﬂﬂaLLé"siaaﬁiamaaawuﬂauﬂ%ﬁwL%ﬂgULLUUﬁQLﬂaﬂ 201ABNT
Feudundnifielimlasaimdnvasenmsannsasuiminvesiatuedls mniusazede
sofdvhnsnausesgeretudniifielizesdeuroausasuusdldlasanysal azdu nameng
deufifamunmihlisessofinnuuduseiiun Sduneusieluil
3.1) ;;’{L%amé]’aqt,%au%umuﬁaasmLﬁamaammﬁq
3.2) fdeudpsdnunrsondeuusasiuls
3.3) fipwviAuaza1n Copper Mould 109 N5y 20 sy
3.0) ndadeuatasosdolivinbuiasegiedig salddmaileangumnd
4) swszuuiudy Wusnuiinnuddyanalussuuusiunounindisagy Tneamesis
AEUeNens wasuInasieni sudes funeudwellil
4.1) 1% Backing Foam 8alutioiseninamils
4.2) WheUszanusenineiia Aoundn war Waterproof $1mnemusian
5) seeLdousiolassaiverans mudiiaveslassnmsagisilunngavesnailasiaiisues
p1AslnggailiausiosEning 1an uay AU fﬂf[famiL%umamsmiLﬁuammﬂuumr\uuﬁmummi
Unseadeusameuadms dunsdlvesmurssudnausumisiosinuazdiubug Tugaiieumes
Tyufufupumdn innsanamndnliigrsuuresaursdesiuazldnisidendusdn
Sy EDITY
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JUN 2.31 wwamuamsidenselaswadvernssemiuandisasUiveugesdisagy

v 1 = ! a Ao w ! < A
6) AIBYNIDYLTBUABUIATZIUUILIUNEAIAYVBIBIANT AZLUIDaNUU 2 UTenn ADT0Y

Wensawuulasiunisiiduveaindsazldivtudiudniagunisuensounenaedeians diu
veskarszileten1s segsednuszianae sessauuulidesiunisiiduvesd deaeldiu
soenovasduddnsagunelueinsuarseesevesmiliiuiedneiily



3
U

U

=
7

AU

mortar

sealant

mastic

JUN 2.32 wlausegsevese1ATuTILE1LNRANT

mortar

5 4

A o o
WUALTR

SN

AU

Bolt FUN1N

sealant

o YAV

mastic

grouted
mortar

2.33 So8ApNTeIUALILLBNDIANT (HTIsDESULAYNA9AU)

31



sUN 2.34 ulausegdaniaiuntaSuLoNYeI@1A1S

mortar
N1
sealant
|
5
AREN
5 «
mastic
N1

32

expanding mortar

Topping

dy o <
WUANTA

waswmanideluei Wan Dowell
\ . 47 r
/
5
§2
y
¥
4
€ 3
N1 g NI
4 %
s
Ay ¢
y
5 4]
% . |
B ! | “ 5
T N\ S=—" 2 /A

AU

3UN 2.35 sausevamtisioni



33

& o T4 d; ° ©
Wud1139 \ iy rd Wud1139

| 010

ASTRINF N Bolt FUm14
‘ . L . |
L I 1 s iy T < J
| 3 |
| |

AU

5UN 2.36 seurovamtanuiosglueinis

(@3RN ’
(@)
o SR

LN

(1) 59RDNTNNUNTALUUADLILDY  (2) S98MBNUSAUNTAWUUAIRNN  (3) SagnaNtdgnnuaIuy

JUN 2.37 ihaseusessevesiadniaguildmanminuuusngg



34

2.17 wadwas

wedwes (Polymer)  Muefs asdanseRiiinainnszuiunsduaseimand 819
AnTueanusssued vienywdidudnaseitu onsvaussanudesnisvesuyudiiay
il limngaufuausiieg 16 Maanavuelvg) inainnssammiaedn 4 151 Tl
wes Wmeiu (@ufesh, 2556) A1 wedkies 81aldA1dn  wilasluiana (Macromolecule)
uwnufly fiaue fdwiidl Ao Staudinger tninenmansmusostudlésusetaluua 1nnnsi
wiannsnesuslassaialianavesneddladiu dadunediwesvianis lddnsalu a.m. 1953
nedweilogiidlusssumiuarinenisdansgivosnud nsvuiunmsfnnediuesuuusie ¥
TAnmeamesiillasiaiuazauinuanatu

AN5197 2.6 MslSeuiisuraveameduashasiuluies

ORINGH Tuluwes
1. uds nalad
2. lnalatau nalad
3. waglad nalaa
4. TUshu nsnezilly
5. 19191 (Indlelaniu) Tolagn3u
6. Wodleviau Lo7au
7. woddlnsu dlasu
8. Wodlwsau Tnsiau
9. wodlelua (luasw) lusoululuwes
10. wedlillanselsa (PVC) ilanselsa
11. wodeaivesgSunasianlan gi3eneslianlon
12. wuialas Huoanestianlan
13. Wleslun (nedwesvesuaniiunesdanlan) wandiuvlesianlon
14. g1aealens (Styrene Butadiene Rubber) dlasu wazdanladu
15. naelied (Acrylonitrile Butadiene Styrene) | evaslalumsa uaztimilodu uazalniu
16. wodlillanselsnosding Ihilanaslsa uazhilaosdinn

nfeganediwesainanuwanziiulid luanavesasduaszindnlunedwes
U evApsUsEneumeniiggesfidns fu wsemienin luluwes nilwseaeswdavieuinninnlea
Y [d = N [ saa o 2 M v
waiudunniny Quissawniwuulaile) Ay ansdunseiniidnwaglassasisluanalala
Usznaumeniiefiang dusenanaglidmduarswedwes wu arswinidunieludu Jewed
6a e a a 1 U ) e
wesiu Gladu 1alsdu ay wazkadnwen Junuy

2.18 vlinvaInadiues

Yiaramadwes anusadiunmuanyEn1siale 2 ¥ia

1) woAluesnsTumA WodlesansssumATd ey WU waglaa e vuded uazens
s33u9A Ludu AunmusmmeAwesTmantazegfuiiauasiiug
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2) weAweidunsed wedweiduaneiduianfidfyunndedinUszdriunseia
g1unsaAIUANvaLianvidAManTRn uAeINTsla wardunvlanit wedwesansTIuwIA vivbi
israsnsaivusldamaunuiagdu q Aldiuegidu ez 157 wh Tave vie wsilind ne
Aozt wu Wuledunszit pedunszi JagedeuRs 153U wanain n1 wazlnu 1y
A (FLNYTR, 2556)

2.19 wadualsudu

wodiualsiwdu (Polymerization) vsenszulumsiianediues wieufisedesn Ae
UfRsemsTdmaeiivesanstuianaidng Snauminang Adondn liluwes uduAnansluid
Tlanavuinivgy fi3unn wodwes wedwelsiwduil 2 wuu (Donald, 1990) Ao

1) WUUAIUKUU (Condensation Polymerization) fg UA381N1559AINI9LALIYD9E1S
Tuanaidn vielaluiwes Iarsluanaluguienedives uagldarsluanaidng wu i
woanesed weuluidle violelasiau Wunanaesld wedlwesMiAnanuuunivwiuiagiing
wdausevum WWaseldfos Tussdamiedluluanags fegrs wedwelseduluuniuuiy Lo

nalaa + nalaa + .. — ude+ i
nsnezdily + ninegdlu + .. —  lshu +1h
gisunesianlen + gilenesianlen + .. —>  wedlwesveswTunesianlen + 1

2) wuuRBLiy (Addition Polymerization) AaUizenissiudimiuaiivesansluanaidn
videluluies udldansluanalve vienedwesiissedauion (Lifnawassls) wedmosiiAn
Mnuuusaiuddnlnglanfuasdszneulelnsafuey wu wedlefidu wedlilanealss (u
AU Mo wodlelswtuluudoLAN 1K

. . wodiualsiedu R %
LBYVAU + bavau + ... S NaALNAU

R ) R \ noawelsiedu 1/ )
Thilamsalsa + Lilarsalsa + ... e neahtanaslss (PVC)

- ) e woale st o .
Tilamsalsa + Lilaas@wn + ... -— nedhianaslsnosdinn

2.20 lassadquazautnvaanaaues

lassasvesmediuesiinnudfgysdoauifvemedues \wu aAnudangu ANULILTS
Anuwilen msBas nnsldsse Anuuds msnagy Wudu Tnevhluwedwesilaseaine 3 wuy
(Jesse, 1992) Fail

1) Tnssadnuuansgvieansld (Straight Chain Structure) wedleasiflasiad1auuy
diannlaTuwesinGosesulasuffseuad Wudunsindoiduine wu wedledidu weddls
3u uaziwaglaa IAnanllumesviaidiumisiieshdeufAzeadifies 2 dumis
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U 2.38 lassasunediuesiuvasgivioansly

ansnedlesfiilassadsuuassnasdanTiudond wse Badaled Teweldun dou
fusleldumnuieu ulsiuiloonmgiianas waziasundulunduanls TnoflaudAvemediues
TiwAsunlas wu weslunanadin 1udu

2) Tnssadrauuuanuvidensus (Branched Chain Structure) wedlesadiniiil anals
woneanluanlandn iAnanluluwesviafddwmisihreoufitonad 2 waz 3 duns

% 1 1 = [ 13 a aa Id ke
fogn WU wariunesdadles nalaau uazwedlefiauuwuuaivn Wudu

JUN 2.39 1AS9a1anediueshuuaImsonuLe

asnedweinilassaianuuaasiiandiadefuuuuaesnudlassaisuuuaioy
frnnamuuiutesuasfueldfiniuuuasen wWesnluanavesmenedmesazliuuuinda
fuwdy isrzlanevesasyneiuey wikuuassnaziadldiniuuuan msgluanaes
CRIAIRIPIE- (VPR

3) Taseadauuumdieviesaum (Cross-linked Structure) wodiesfidlassairsuuud
Aaannisidenleaszuindlasiaanuuatgsnauuuavndendefudusiaumniifisany
Foulsameluluanavietulaanadu 1wu luanaveauts uaziuialad (Wuea-vediiadlad) 1du
o,

3UN 2.40 15983590 FI0 T UUT N

ansnedmesiilassadauuusamsianiindawsmunu laweldies Woswinluana
Bafuwiuly 3 A aagusne lddavgu dndunanafnazudausaunn nuanuseulaalaeund
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aglivanud uavenilazazasludhazaisleq lugramnssumsdauameinediwesaynuiy
wodlwesfilassadanuuiuninfiaannedwelswdunuumuniy snduluasurzilinsead
WUUEgENLARINNeALNB L STULUUAIULLY NodLues %ﬁimqa%ﬁqLLUUTmﬁ'uG?Tuagﬁ’U AN
A gaunil wiakarUTunaadlululies wagdusauise

2.21 wand@n

wanain (Plastics) griwuniulu T aa. 1839 Tnswnda faded léduny Bnsviens
sy3u9R dediarwseulinaneidusnauds wdmndutszana 30 T sovu naed lauen ¥
ouSfufununanaRnfiendwagases (Celluloid) daifuilunanainulnusn wanadnidutand
Wrnnfiunumddguintudegiy  Tddrezduluddnuszdrfunselunugaaimnssuiazau
Senssusineg  avdiuldannnisthnanainuiiueiediowioddlunfadou  Tudnsaoud
wn3esing tededldluineas Tnenanafnldidnuunuitagdug wu wén Tavesng wagld 1u
fu wanadin Ao Saniuszneuseanlasluanaiifognusssued (9 e1955wMA 1waglad
wazlusiu () vﬁaléfmﬂmié’i’qLﬁﬁﬁsﬁﬁﬁiﬂixﬂau‘EMLaqaﬁﬂ (W1 Ethylene wag Benzyl
Formaldehyde 1Judu) dlosnnanadnduansussinnnedwes msdueasizinataindadesi
TagAunwunszuaunsmeail Wldluanaveduluwesiou uddailuluwesinsuiulay
nszurumswedielsiwdudunediues Sexiisnismen fu (@auiesh, 2556)

2.22 UseANUaananain

nsdaUstnnmanainiaglddnuarremanaindleldsumutoudunaeidy @awse
PuunUszivwarainlaidu 2 Ussian (e, 2551) fle

1) wesluwanadn (Thermoplastic ga31 TP) uwanafinfignannuieundiseusimie
vasumalviusaUasuluudr aunsaenduluvaeslmiidusuiinviesuauls Tnefaudd
Sisnilowdn  wavawisadsundulundusildnaen  Fananlédindu  Plastics with a
memory 3o wanafndusy Tlassairaduuuuaissns degatu wede@iau weddlsiu wed
hila Aaslsd (W3T) wedlelud (Polyamide visaluasu) nodlnsiay ayasan udu

2) wosluge (Thermoses 8811 TS) L’ﬂu‘wamaﬂﬁgﬂmm%’aul,t,é’ﬂaiéauﬁa WAN1SOU
snaglvifudiu iFoananainuszonid wanafnasgy osnnlunszuiunsnanldiie
ANURDMTININ daneildein degiudu wedeames glurlesiadilen wnilu wesiladlen
(30 melmac) luialas wodg3wu uazdnend 1Jusiu

MswUIsEinnvesnatafnuenaInautRivemanaindleldsuanufounddaiinisuus
Ussinvveananainlagldaudisug 3n wu anumuiwiy dnvaennsinll nsavangludani
azany Wudu (Gaws, 2551)

2.23 AuaNURAYaINAEAN
anuautAvesnanainussduszneuidanuddguinlunsiionsunidentdwanainls
WgauiUaNYUzresnuTiagge laun
1) anusuvnulii wanafnifeunnefindianuiiuniulnings Sagnihuvinduauy
Jaariuluih
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2) mahanuseu wanaindauaudinisiiauseuniun Jsgniunldvihauiuiu
AL
3) anuvukly wanafndutanifinnuruiududl  AnuruIkiuresnataRngdAl

q
= o

5211379 0.30 4 0.75 Yauaragnuienuns Jaladszana 1 T 6 vesanunuwiuresvanndn
fau FagninlUldiuauiidesnsliidndniun

8)  anudumusenisiinniou  wanaanlaesaludanudiuniusenisianseudia
asavangveawalluasuSaudiuannllaunsavhazaesenatainls wiegslsinuaisazaney
dunsgusviln LU daranlsa Wseunalsay anunsavinazatesenanafnulswiiale

5) audiniauas lounanulusauas anulusela wagiiuseas wu Wnwanadnvinduaud
WIUAN

2.24 w@andnuaIwaEaan

wanadnfinanldannszuaunsnedwelsiedu Fend fmgRuwanaiin Isuuuy 3 vie
Ao une udla waniluveamanduadaens fi3oni 159U (Rasin) Lsduduansduridiugu
filiAenaadin  elvansviaudazviadautfvazauniwieiy  Woasiunldfeadonls
wanefunBnsusifiaznineantn fngRunatafnuaitazgnindgnssuiunsuiniondadu
Hanaaisialy HEnSauTInanasnenge %ugﬂsmmmmmuw Guuag.lJﬂumfmmmuaﬂumﬂswu
nssuABnsudnlugravinssunanainiiuiogane s 1wy n1svidenuy MsSauLY wagnsdadn
wuu Lusiu

nsdImeAaTIVIHEASNI WaNAINIANITRNMILIUATATETUANTIUYATe1AINT
nnaostiugs Sdlansdug forviuaduiiorlnarafnflautinusonismunzadlunsidiy
wagyilinaainesgUinenudesnsld avaweanil 1dun

1) wanadloiges (Plasticizer) Aonsfinauasluudnilsinedwe fmaouilaie anay
Wanglitayas fanugangud lAsalaig nusousidauazusanalad nanadlygesasiasasany
sufunedweslan fegrwemaradluwes wu latiansiasnauluuiiaweasian (wan
Inana) azilildwanadinfldaweldd nisysuasiduasvaivadululpaiwagloa eanamy
Wi uaslianuBavguiiuiu Hudu

2) Wawaes (Filler) Aoansiiuveaudilitosheufizeatl druunnildnvazidununs
viafudulodng Mnauaslusdunionsdues eandunulunsudn sz Tlameiiisiangn
wazvilantRveamedmesuaniafulunusiavesiiawefinauatly wu savlofiu (Wueaa
nod) adldagvinlinedweivuninuiouas venefitos nauAsusuadllagyilinedwesiuilih
106 naunslidasluasinlvmedwesnunisidendlan

Sagtulunsuamaieddnanain sniinslaaafuudsadludonarainde
WielyiTlandRsingg audeanis fame wansensifuusiaziaidsenaiasn
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AN5199 2.7 HAYINSHHIULASANSNIROWAERN

AR nafidisawanafin
& wielwaneey Uild wazvenisaudBuisusznisvosnaiain
duutueai@ounmivown | doanUSunaudlewanaiin vhlvinansasinanaindsimgnas
gnadafia vnlilonanafnwien lawse Tiuanvnde
HIOUATSUBU Prendussdsansibiloan vilvmanainnuuan linseurndne
ATAUNIUDDNTLIY Prglvimaainddnany lidnde

2.25 woddlaIY

woddlnIu wislwaalnIu (Polystyrene godn PS) lumanadninantumnanalaiulyly
wos faununn gnadnoananeaiausnluraed a.a 1930 - 1939 Indalsdudunanafnelinmes
Tunanadn Tneflgumgiiviosazegluaniuzvesuds udazvasuazanaiievilvieunazudafuile
Huas Inddleduuderiuievs 0 lifd wiamnsavindudsma qlé wagavguldstn

e T T Wi ) o

e 3 TR NG
B

WERL BT -
Nl TR L LIS 1P 1)

UM 2.41 nszuIuMInannatainnedalasu

Tndalasuildfuegily dalng)fuvdafiendt Expanded Polystyrene (EPS) 1u
silafildannnisnanindalasu Sevas 90-95 fuarsiilivenash @ldfuann Ao mununienns
veulneonled) Yevar 5-10 wanadnfiuvesudegnyiliidulnalasnisldaudou @nidule
1) nddlasusnuilaniledie Extruded  polystyrene  (XPS)  fidevnsnisfndiunswane fe
Styrofoamn Wuadefiinsisernialilugesitsmudelnuvhladanisihanudeui 19luanu
reade warldifuawintuaudeulueins Sudiudsznounslusasud niaUsEaanuluves
fifunazdsdivdniiduusudoni Polystyrene Paper Foam (PSP) 1diduntauzussgenmns wu
naowFenaldenns ufalnaldudaiie ussgfusisng 9 wuusssusitunssunndmdulanan
1f walsl uazeoufinmes Tantongdliaoe freg1eduq iwu Tiussia adumy fhuidle
wazlduuude Wud @3uns, 2548)
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JUT 2.42 nszuaumnaananainnedalasu

wodalndu Wunarafnniamauifnauingsaldd dnsnedinieluwdiiuian 1y
awudesiulwingd udegrslsimunarafnadatilinmuseaninduiieinia wagliauisanu
soufisenatainaisavaedunsduasunu

2.26 19A2332 9V INDAE AT

Yo T aneddlnIu Usenaunay

1) nsldnnvugiviunanadin EPS Tdemnsfiden wunundou nisdunundous e
Aufivhanwanain EPS viemsilnuduiatunsaiuzun wieomsiidinfiuewdiluig
lulasin Aanunsavilvalesululuwesluliunarafnazaneesnuuaslusmsle

2) masnlvlimanainlndalsswiliAefeivalssueenled faduainueswomsise

3) meSlodaliuIndalasuiyviluSedaidumuiuddn esnaunmvsmanafn
felodaldassasnitouriunsslaia sufunanainiislufaldsdldannsaindunmandu
wanSumiAule Fowihdundnsamifidesnuniwadly wilwuussgevnsldansesludanduan
Tdenmslaan deniluindulnuiunszunn awudwdianalulsiems Wudu Fansvinaui
dodldifiningAurSodunuiuing 9 1Wldn @Suns, 2548)

2.27 wulwy

Tnlufadunarafiniidimdnu dausnnsoutuuazangulddnieludefiznasainia
dulunun §nvasinluadrenssiisssusd narafnideushuinlnuivedssamnesla
warafnuazmesluws Uszinnmeslunatadn laun woddleiu uaznodenau Usstanimasly
e loun wedesiny drumanaindun Aflldegtheusldion msndsmana@nlidulnuwiadu 2
Wudne Ao

1) Fmemeam Tnenssnomadildluienanainlnensduvasndn Wowaamin
lasuanuiou mmmzmmséf’sﬁmﬁawmaaﬂiﬁﬁﬁu warinesonmane Wulunue Wy ns
nanwedalasulny Dudu

2)  Fmaad Tnensidvarsuiaiafianunsaaaeslifgue galdidledou viues
Fenfunadunsadludevuntl vielnsmafuasaduisein fugvhujitotudonatadn
wdafnfetu FlagvilvinanainiAagnsuniensseiniavwialug wu nissdanedsTimuli
\Jusiu (Donald, 1990; &3ums, 2548)

2.28 HUNRFIU
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2281 wHulnuonwy mmmﬁmﬂ%ﬂudawﬁwmmﬁfmauﬂ%mﬁ%%gﬂ WAV LA
Yninanasle
v a o @ Qlld 1 [ 1 =] wa wa |
2.28.2 mmﬂauﬂimmmgﬂwLLmuIWNamLLuu HAUUANINNEATNLLAZAUUANIINANIU
a [ '3 dl' 1 Lyl = o < 1 [y}
MILUINTTIUNEAS NINRRAIMNTTY LTguNUNTInaUNIAdNTITY (Uan. 2226-2548) s1ufiU
WINTFIUNEASAUIRRaMNTTN 1ToauNuTUliSaTiuud (Wen. 878-2532) lg
Ly a o < aa 1 [ 1 a wa < [ ¥ a
2.28.3  wifsmaunInduiagunduiulnudaudy Jaudianutuauiulesiuninuioun
Andutareunindusaguiily
2.28.4 ntlppunindnsoguniuiulnudauiy Wunaulavemiienuniaiy wnvy way
Uszesuimniu

2.29 NTBULUIAUAN
NFOULUIANUAATDILATINTNTHRHER S N TR UNTALIAUMEN ST MR WINY
sauiuiaduauiunuiou awnsaaglidunauninle dadl

fauusu fauusau
AUt RUasAnUnSe AUURTDINTIADUNINUIALU
ALY LESULN UL ALUY
_ ﬂqj%ﬂ%mfj’q I::> Usznaunie |
- S - dnwauzlaevaly
- AN
auURLNUlNLEALUY - AYUAIUNIULTION
- ANURUILUY - ANUATY
- mMsauly |:> - mi@m%mfw
- awutesiuauseu B PRPUIL
- AUNUNNTATEUNA
- MSEIANSOU
N388NUWUUNITIABUNIH AT USRS
1IALUINIBNISLESY |::> - wagdatioveuy
WHUINNE ALY

3UN 2.43 nsouniANUAnveIriInauNIAIIAU AT LN SALLY

2.30 NMINUNIUIFTUNTFU/F58UMA (Information) MtAeadas

M HanFeikIneunIaluIfn s uLNUlLS ALY annsaaginuiden
Aeatodld il

a¥ayiannd wazang (2554) livinnsAnwnazesnuuundalnudndaguildifunuunde
Aoun3nldlui vde ICF (Insulating concrete forms) wagtsegnisruumInoaitstulddmsy

p1asinedeludseinalneg Tunsfnwlaeenuuuntds ICF  waznaaeunauTRAnaveINs
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AnwgnsuazauaudRvasiny PVC (Poly vinyl chloride) fionvldunuluy EPS (Expanded poly
styrene)  Liionisuanntda ICF  oenuuuthuduuuuiy 2 nds Tnglddudiundaasssuunis
roassfioanuuutu sunnlassadverns waztsznmsaeeadiatiu ud3eiinsze
wasulni A dvesthute 2 wdndSsuieuiutiuiall Tngldiusunsy EnereyPlus wifs ICF 71
ponuuutulfidunuuvdedfagy (Panel system) foutnuiuanmssIu 120 X 120 X 0.18
RS (ANUNTE X ANNEd x ANuu) waziivesnanegngludmivldmesunin ((aseasne)
wantuanlaly EPS  warldnszdesdunfidulowiuiouydutanfadusaraeadiu uanis
yanosgasial PVC Uit amnsnfumuusadaldd uissdaaumuiutugs uasmsliiy
suuuudaeafiifldeglutiosufoinns ldanunsadusunietasurestusulnaloiizysid
wuauly daunansUssanusaeneasaaisrestiu ICF dufen wazthu ICF aestui
DONUUUTY wuindisrangeninveatiuily 1.9% uag 7.6% AMUAIRU LazNaNITIATIEY
wdee wuilunsdidaniosUsuomelugasnansiududnilng dhu ICF Fudsuast
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Development of Light-weight Precast Concrete Wall Panel Product

with Adding High Density Foam Sheet for Thermal Insulation
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Abstract

The objectives of this research are to study the production, to find the proper
ratio, to test the physical, mechanical properties, and thermal conductivity, to suggest
the implementation, and to transfer the technology of light-weight precast concrete wall
panel product with adding high density foam sheet. The light-weight precast concrete
wall panel product was produced by covering the foam sheet with steel, pouring the
mortar (M3 ratio which was proper ratio), and curing the light-weight precast concrete
wall panel product. From the testing results followed the TIS.2226-2548 and TIS.878-
2537, the general characteristic of light-weight precast concrete wall panel product was
perfect. The properties of light-weight precast concrete wall panel product include 17.81
MPa of compressive strength, no bending when installed in common behavior, 11.38% of

water absorption, passed in typel of hardness and impact test, 956.03 kg/m3 of density,



9.18 MPa of bending strength, and 0.170 watt/m.K of thermal insulation. This light-weight
precast concrete wall panel product can use as the thermal insulation wall in building.

Moreover, the developing product can apply to register the petty patent.

Keywords: Precast Concrete Wall Panel, Cement, Foam Sheet, Thermal Insulation, Light-

weight
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