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KEYWORD : STEEL HOUSES/ STEEL STRUCTURE/ CONSTRUCTION
SIRICHAI SILLAPARARATSAMEE: STEEL HOUSES. THESIS ADVISOR:
ASSOC.PROF.CHONLATHI IM-UDOM, 183 pp.

The purpose of this study was to investigate the construction structure of a two-storey steel
house to shed light on the construction pattems and methods, advantages and disadvantages of
construction with steel structures, and the trend of steel houses in Thailand. Data were collected from
steel material manufacturers and experienced engineers and contractors using interviews and on-site
observations. The findings of the study revealed that at present the construction of steel houses in
Thailand can be divided into two systems as follows:

1. Skeleton steel structure

2. Lightweight steel framing

Both systems are clearly distinguishable when it comes fo construction pattems, materials,
and construction equipment An analysis showed that the steps in constructing steel houses using the
two systems are rather similar, but for the skeleton steel structure, the construction method is similar to
that of reinforced concrete houses, with which Thai construction workers are more familiar. That is, the
steel materials are used only in the structures of columns, beams, and roof structures. As for the
duration required for these twa systems, the construction of a skeleton steel structure took 265 days,
while that of the lightweight steel framing lasted 239 days, which was faster despite larger construction
space of 405 square meters, compared (o 268 square meters of the skeleton steel structure. As
regards costs of construction, the cost of the skeleton steel structure was 2,659,007 baht (10,000 baht
per square meter), while that of the lightweight steel framing was 3,285,000 baht (9,000 baht per
square meter for the house and 5,000 baht per square meter for the garage). Conceming the
advantages of the lightweight steel framing system, it was less time-consuming, the materials met the
standards, and it was a dry construction system. However, its disadvantages included more expensive
construction materials, lack of experienced construction workers skillful in installation of the structure
and suriacing work, and lack of acceptance from consumers.

Based on the findings of the study, it can be concluded that the skeleton steel structure is
appropriate for construction work in Thailand and it has the potential to be widely accepted by the
general consumers when compared to the lightweight steel framing. The most important advantage of
the skeleton steel structure is its shorter construction time, especially structure-related works. However,
the construction materials are more costly and the wages for skilled construction workers are rather
high. More importantly, the construction techniques still rely on the traditional system, thus preventing
maximum utilization of the steel structures. However, if the dry construction is fully used, the skeleton
steel structure should be an interesting alternative that can compete with other construction systems

already available.
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aa

IPsadF 1 uaninsnmuNnatiadatianduna uIuds  ansulssmAnnng
Wenwwnnew | awEnn Uszwialuiouma el esdwmsi@s v dludu udavilsvinmazi
NIM731U (Code of Steel) Ta9AILBIUANNUsEINAIZHNUFIU (Fundamental) Ned) (Theory)
= o 1 ¥ [3 v a dl v $2 o a dl 173
weniudanNwanstiadniesluneazipenive ldeandasiuaningllssmenld uaz

v o Y a o

Uszinnaeaeu dAmiuninsgauninisimuieddeiliaawasivadengaidusudusuias

Zhe

® A|ISC American Institute of steel Construction, Inc

® A|S] American Iron and Steel Institute

° BAangsuanuLslszmalne TunszusnsngLldngd, ‘quzﬁwmﬁﬂ-mmgmma‘@@mmuLmz

Uszynslld, 2541-2542: 76)
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® AWS American Welding Society
® |SO 9000 International Standard Organization 9000
- AISC @151 Normal gage Steel Taflmanumunsaus 0.1875 Haauly

- AISI 1@ Light gage Steel TalANNMNTIiaeNdn 0.1875 19

prnAndunseuenesnduassdaulugl  desuliasainnginssy  (Behavior)
YBINANRAMNLANFNTY Local Buckling, Effective Area, Cold Work of Forming, Welding

WATRUT
diAURINAN (Steel, Bolt and Welding Electrodes)

WANHNANLTHA THOEYALAIUNANNDANNIANITANAINUTBENU UATHINTFIU
(Standard Specification) ag4uaazdlsumnanazliuaassawes ldrewnnm1esiueanty wu

1
¥ =

ASTM, JIS, w.2.n. 1lusms dandunansgaunungmans uasiidayainierans uasiaehnAn

a

Tnd-anane

® ASTM American Society for Testing and Materials

o

WNANHAILTTNNABUNANAZUENAMANTRINEIAIHUMNIZANTBNY LAY
Uszinni egianed mivanuiugawinely dmiueaugnaminssiiuiuwaziin 81a13g

Amiuinendeuasiaenu sanliivansianiinasine i azwm vedelniinusige vega Ao

® ASTM A36 (Fy = 36 ksi)

® ASTM A572 . High Strength Low-Alloy Columbium-Vanadium Steel of
Structure Quality ~ (Fy = 42 to 65 kis)

" ASTM A588-80 (Fy = 50 ksi)

AMFUIMANTNHAUANTRN LAY 11 Tasiuailn COR-TEN STEEL (Atmospheric
. . = o A X ™ = o o
Corrosion Resistant Steel) karau] Salanuinuigauagiuniaaenldiivunzaniulssiny
2 i’/ A 2 . . ada o o | 1
n1sldenu wanantiunisidanld Bolt uay Welding Material 3an1sglaiinauadusendnu

LI ILAZLTEANENINUDIWNEDN NITIANAQE

BOLT uwigflu
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B ASTM A 307 Machine Bolt 414151 Shear Connection

® ASTM A 325. A490 High Strength Bolt #1151 Moment Connection
CONNECTION sl

B Shear Connection

" Moment Connection @auaniily Friction type Wag Bearing type
WELDING

®  Welding Electrodes (A WS A5.5) il E70xx, E80xx, E90xx, E100xx

LAY E110xx
WELDING METHOD i1

Fillet Weld, Full Penetration Weld, Plug Weld uiiienmuiaidesduatiunlsznm
28991 nEsrassy dunandiAnTinslilife nanmadiannnm QAQC (Quality
Assurance/Quality Control) 33nnamanaidafiaana iz udousilssnnaesnisden waznsld
Bolt wazszuLAfasldundwiunas AsuAuAmsnanAe ISO 9000 (International Standard
Organization 9000) FanaRMaEANsEeNaNtRaAe Ultrasonic Radio Graphic Was

a

Magnetic Particle Nlauiuunniazdramanisnsaaiaaa Ultrasonic test

2.3 AnNReIng auneaInlsingn1saluaesssngm
2.3.1 nmanausiilumaniin Condensation

dmiLeasnenAe ﬂiﬁﬂgmmﬁ ﬁﬂLﬁmmﬂiulﬁm@ﬁmﬁ@zﬁw B BTN
nelureslasaaiidausuedenis AN BRAZNAINYaY - Condensation A2 N1s
wasuulamedletinluaine | daaduneatn | Gudstu - Eesuinaedetirluenne
st auftBannuvinfusy ﬂ?mmmmi@ﬁqﬁ@qmmmmm:&u (dew point) #1NIANENTH
aaefegld Wesunniletiunnndy snudauiuiiennaliasnsong ity fas
usanmifluvaatin  ussenmAvmiuasifiuag auflgnugiiluszduiondy dew point

(grungd TuszAugeqn Neanaaunsanglatinlils)
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Y

al a . 1 a 49{ dl ai v a
NIUN17NAUAY Condensation ﬂ@W’JIﬁEIZQ’J:ﬂ NAAULNBARINIANEUTAL NTENUNLNI

3

o o =

apnifiundn Mnlianiadaunguieuiuiuas And1 dew point ¥38 JniaidLEaNasletn
NuanainaIng dauiunfeay asnanafuvaain wezmeidneniAduldaiuism
wedlatnluannia  Muan widueanengu  viseFeundn  eniannFenazuilsanw
(saturated) adANaINn9n weptBunulatn 3 lagegaluscAugungivils szduguugiil
A . = dl a J A dl dl o 1

Ap dew point WInHnaasuulasgauuniizessnia nanake Waenandsld saturated

= = & = o A % A g LA
Lﬂu@ﬂqqﬂﬂ?mslﬁjﬂmqﬂ AUINTTALNBINIANTANLLIZN N viTa 1TIU saturated air (ARRNNA

v
o o A '

1 ¥ 1 1
NHANANTUANANS 100%) UNAHIzALTWEENIY dew point YsunuaInANLEuaIAINg

dew point ¥1nwinls Aarinaseilsanninisinn Condensation NNTLLNNLIL
2.3.2 nstlasnuiuaslatindvsuaais

(from Cowan, Henry J. and Peter R. Smith, The Science and Technology of
Building Materials, "Exclusion of Water and Water Vapor", New York: Van Nostrand

Reinhold Company, 1988, pp.29-37.)

NFUNINTNTIBIUY AamNsnEIAN@ee 1 duanans wazdagande Aunung

o o

nsidendagnea¥ uarnizeenullssazien ludeuaunesine 1es aasdaudnAty

agenn  lunsflesiuwrihdmiuednns  ANEEEY  ANBIUEIR99INIARNIZUVNTDINA

[ % ]

81AN3 AANATYITWALNNY INazAziNas1e Tunsunsninaesindngaians duiaannilady

2
a I

PRGN RUATANNNTUIINGY LTUMAT89N13AA Condensation TuludusNe7] 28981AN7

Q U

1 A
aa A

JanRHlansu (porous materials) @nunnldiuenAns Taluaniui ARNNTUNTNTN U89

q Q
¥

A > v o Ada oa X ' . . ,
AIMNTUARLUNNTN @QHQWQWNNQM?QLHQLLHHQQW (|mpermeable materials) "VJLV?J'VJSL‘{LH@QH

1 %

o o = | ¥ o ] o . = &) | = Y a
Nutuwnends 1w Meesilnsdausia 1awasan (flashing) e LHudaumile 1eetuiaues
NAIAN  (roof membranes) ¥ea ududiutlasiuiiuazanaulngmnse  (damp-proof

courses) T Aund1Anrae 28987A79

'
o a

v 1 v
Japnldtlesriulatin (vapor barriers) Wu@sanilulunisainnig dusiuaeslann

=l ) al =S o o 1 o A
wraazaasinluana AnaluaiAs Nazuninay VLﬂﬁ"JN[ﬁ]']ﬂuﬂ% TuRUINTAIN NG 178

=2 A

WAIAT NAIAT AT AU fi197 arNnsaiazeanuuy Wiunsunsndx vizeluaniuaesinla
Tugnun - AanRRLIAzANNARULEIRINIAge  Adlunsesddndy  luniseanuuy
fasiurings InsanizassiFuniiduresse 28NUNAIRAT WTANTRATUNIFNG] azsiaguen

v v !
nsfansan Tunseanuuy e Widluuazussiuasshaniuliddanls fazas
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A a 1 o Y val EY 1 o v
AN IUHaUANAaan 1l Tudaanuaandasesnisitetynisldey  wirdunisldanans

wintl uesNan wiluasaudn Jaguieaiie wwimwan vse Tane dnazi@enaniniGa ey

ANMANNTANNIAUTIBNLUETARIEY doudaniiaew Fadne 1y uiuengy weals Adnulszuen

q q
'

WAZINA LA MINANEUAIT HNNRNNTAADL 2190AH 1178 A NRANNATUFaIRn ARl

laxa N1siaanldian

gﬂﬁ 2-9  Vapor Barrier Manufacturers

* P ; Vapor Barrier Suppliers

Key Specifications/Special Features’

o Features:
o Used as jacket facing for glass wool, rock wool, PU foam and other
insulation to protect them against vapor moisture
e Specifications:
o FSK-7150A:
= Foil:'7m
= 3-way scrim: 8 x 12 threads
= Polyethylene
= Kraft: 50gsm, natural
= FSK-71508B:

= Foil: 7m

* Justin Liu, Jiangyin Meiyuan Industries Corporation .Vapor Barrier Suppliers.[cited 2006

May 19]. http://www.washingtonpost.com/wp-srv/Wplate.
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= 2-way scrim: 12.5 x 12.5mm space

» Polyethylene

= Kraft: 50gsm, natural

* Roll width: 1.0, 1.2, 1.25, 1.30m

» Roll length: 60, 120, 300, 500, 1,800, 3,000m
= Quter packing:

=  60m roll: plastic shrinking sleeve

= 120, 300, 500m rolls: kraft cardboard
1,800, 3,000m jumbo rolls: corrugated board and wooden pallet

TuniseanuuuemIang Ausiesiinisiiatsanns doymilunisguatingedne

o o

waznaasudenuen uewanmedeyareseinid duiuduuazan uniluamndndny

o

AIANNAETNY  IRAALAR  uaznisldaeanialuaimisanianisaieanniauay

¥ 1 o

paNeenneinee Wiiudegende a1wndlAyesanmidevnaniinaintin Ae uidu e (lu

u u 9

Uszndt w1a) condensation fnmannletnlueanie (isvmaserdy) wazaaamu finn
AN WuAu N1seanuULeIA SlAnasnh ﬁfé’i@qmm%’mﬂ@ 289ann e luiineses
mma“&uj ieeanuuuilea AANNIABUNLAUAAANNAME AINATY m‘u@ﬁ;ﬁﬂﬁmmﬁﬁ eH
IieyafiaziBaameifies dwiunnsaenuuueIang AdeannsaciumnEs wasiilssaninm
NeRanTnNFetanATrsaNiY ﬁﬂ%ﬁd’ﬁ’]ﬁmiuﬂ’]?@@ﬂLLUU@')H%@Q@’]@’]?WNLLu’Jé/\i Gl
doupeantineing User Uaviauneniauen mssrHaesnslvaiarediy iunavesdoys 7l
meenaiuszdndl sesrneauliiuiiNy wazAmSTaaNne e ansavinld
tinelu Tnaasanadasneiu wazivadieidulilunedauiasanans WNIIEIANINIII NN NAN

ADIFIUBNANTUY UsIALBaN N AudaiTume Hdmsunniies AuetAunuiieenAng uay

U
[ 1

AITNANTBIBIANT  B1ANTAITATHUINAN  29NEUNINNGY  8ANITRENd BN
aenuULNINIREse fae flashing iedlewiuiiiuluaadmnussavgavelaningd usatads

49 MAaenitTnulagsey wansausesne seseenuuuiiunistin vsagawuu (sealed joints

or drained joints)
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AmFunisaiuenmsgy  Inaennzluilszmaniaoudesiaiias@inuiuaulmnnn

o s A, 4

anigeLnani allu lumuy

Awduszmalve  wdniduniandimiulneainalsanuuazada@uduuuLen
dounnsldlassaframandniuatpsuazinuinardentiunn daliiloymegnanailsznig i
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sruvaedinssaFemanginssauntiun ldlunisneaieiatsannsoutiseants
Wunansszinmusifiasiuialdléun”

1. TAsaudniLn (Lightweight steel frame) 4178 IAT9&519MANILIALAN

2. TPSNAF9TTLULEN BazATL (Skeleton steel frame)

3. TAsedeudy (Steel rigid frame)

4. Tnsetinivan vise Tassdanyu (Steel truss)

3.1.1.1 IAsauaniuN (Lightweight Steel Frame)

'99AnA nununade, “wuliuuarnisimunlasairamnanlulszmelne, " usa1ss (Hguieu
2538): 59.

2 o o &

AFpYAI atiudd, “neneafedaendn”, (NJINNY: NuInenauAaLINg,2542), wtin 61-67.
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1%

Hulrsaainszuuipaaiulaseldauimdn (Wood frame) N3anfiup
Tunnuaea “Balloon Frame” way “Platform Frame” Tasaasnaszuuilld
TAatAdINTla (Stud) Sutiminduiazuasen tasamantnuminiundsznay

6

Auanmaniaiina (Light gage steel) vsamanaugiifiu (Cold-formed

a Q

steel section) Gdgsmilugisia U, o C vivalgddnenizilulasans
pria Tasagiaiuuazlaseainandann lusitlssma Uneiuinen Fun
n1sneadasae sl
3.1.1.2 TATUANTZULLAN LazANl (Skeleton Steel Frame)

tsznenduannanuasAuman . ulasaaiamaniten il
WHEiUaIAeNNUsvin @l 81Asdntinanu Auenigdn Teaanu
mmmﬁ’mﬂ%ﬂumuﬁummwmm%uu?@mmi@;q LAz BulEFuAY
feuldfienAsinende Hadaininismesifigzaansabnazaunn
zﬁ’i’f]amiﬁgﬂmﬂé’ﬂﬂw%@xmn‘?ﬁu

LALAZAIY dneenuuulagldindnlaseaiagdnasndisionelu
NAIAANA %ﬁﬁmmmgﬂﬁmmmﬁm i WANTNNSY (Wide Flange) A1
g1l5in | Lmzmﬁﬂgﬂmq{i’] 1uﬂiﬂiﬁ‘?ﬂﬁmﬁﬂmmnmnﬁﬂmmiq\irﬁ’m
wn Aagldlassairamanidszney (Builtup section) vizalassai1aiman
29ALszNaL (Composite section) FLazUNTBUAN VFRTINNIALBIATU
Un# 6.00 119 12.00 Lum9

3.1.1.3 Tmsedauds (Rigid Frame)

duszunlassaieieenuuulfian uazanu (Ing9g¥randann) o
satsief afafuLaewihutiedaatu e fisuussdani vinls
AanToanlimuan A uadld  uiRgRsus A AN Tudae
Tulnseaiefildnnagasniannniundnssuuinssassa uasAnung
Shldtuen A sflAeaTia @ nde (12,00 89 45.00 wee) uaziam
291N 1y esdszga Tuad s uazlsssu Tassaivdaunasauazian
azsafioufulassaiduaeaty Weinutihfisuusssan iy

‘EmﬁfaLL%qﬁnﬂi:ﬂ@u%u@ﬁﬂmﬁﬂgﬂﬂﬂﬂf’m ANUIMANIURY | Ay
wianglsinilsznan anadgldnidunass (Box Section) visaifluunman
Aauilaznau (Welded plate girder) 16 lanedauddoguareaiinlinin

daandresingeyinly tszanns 12.00 D19 45.00 wmg
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3.1.1.4 Tasadnwan vise Tasedansu (Steel Truss)
Wulassadrenilsznaavainglauiasnaesuss  (Triangle  of
a ¥ o o A o dl 1 v = 1 a
forces) Henldinaundn vize Tasandsmininindaindne Heguanaaiin

o

virananelsvinyn  dauunznaztn il ldaunmanseiull  wandludaad

q

o o ¥ 3| [ % o L4 1 Y v A o
winnziunisnun dsznautlulasein V]W&LMWWQ?JQ\‘]LL@W)’N nIaTu

1
aal

% o v 49{ s < £ o ¥
minldnnau  gidnmangnssamianeluiiasnainainisoinunld
dsznaunilulassafralszinnitlfineunnaiia agiaun uazaiinueusai
narulugudoulngaaing (Structural member) tw] NfexldiunnAe
WANNYIaWANNAN (Structural tube) wANZUTINNAN wAngilsnatin
wiangusa T iluen
Tagarin (Trusses) anautielsiilu 2 Uszimlug)ae
- TAs9ainT=UNULAYA (Linear trusses %78 Simple trusses) MALTN A
1/nf 7.50 014 60.00 wm wiheanldnataatia 14 lA0
aAstaLanLazaua wnl Wulpssdnnfleuldnulnasialy
- (A39cn@"ulA (Space truss sa Double layer trusses) winnznagld
WIATIFDAGHILBTINGNNIN (UszHnny 24.00-200.00 1WAT) uilvaan
Tfuanuateaia  asldiuetasawnlugl  viserguiiauanly
WA 1w Audiszagy viee 81Asuansdudauna iy
3.1.1.5 ngeanuuuiAseas1aman
o = aal 2
nisaanuuLinseafeman wenannaunldluniseanuuududon
. oo DR DTy o 4 o o o a
FN97) NANTUABINNUAINTDLNALATAINIFatRAEAINTLS T
AR TeeannzagneiqluGemnisliisasidansine 1esdudiunaan
1 1 QSI ] 1 % a oA v
1DAUTBEFRTENTN  AUAUANT | TAsaine el fiRunds gy
TudourealaseaFaman  ANNuaeNnNedNATANSiUNTRiNNeNLLIL

FUAUAAUNTALATNIUANNTNAEE  LULILAUAR LI UHLAY 11U AW A,
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o
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& Ny o gy Y & R
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Tufiemainudn  dmansanailsznauainianginesns  visemanuiulae
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nadEen Al nseanuuulassa¥ieman damansndlsyaunisnlll
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3.1.2 N15EARALATIASIUUAN (Connections Bolting and Welding)3
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n. deasauwuLdig Simple Connection

o

2. dasaduluuAsa Rigid Connection

A. dasasuluuusAnuedal Semi-Rigid Connection

Homenl

- Rolation

717 3-1 Wszinmaesdasalunisaanuuy

Flexible coanection

=
7]

| No resfraint

|/ Full rofotion 7 Full restraint

Simple Beamn

Plastic Design

s 9
Partial restraint e - o U
Partial rotafion \ l —= N‘; r:::,;:;m
1 !
%
Semi-Rigid ST e R
Fl.

51I7 3-2 drethsdiase 3ilszinnrena AU

31 : AAanssuaniuusisdszimang Tunszusuagionsd, “TassaFramdn-uinsgiunig
panwuLuazlszynslE”
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A 1
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Nl O PR Pyt
ANHUZURITRUAD
1.298FLUUNU (Lap Joint) Lﬁmu\uﬁm@uﬂ'
2. saasauuLssny (Butt Joint)
1 (~3 o/ dl a dgl Cs
2.1 WHWAANUITALLALA NALIILEBIF U

2.2 wiwwamlazivg [Winnsieiaseue

Bearing on bolt

!Tﬂ/ P
P--——L -[ r/—l
B 7""'| {  }——p

P

——
=

19,

Bending produced in a lap joint

(a)

Bolts sheared on

two planes
. P2
Pl =— | T—=— ]
P2 -—— — — T
P

(b)

717 3-3 AnwouzsessauuLNL (a) wazhuulseiu (b)
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AHAILNNN AYINAINL Lazs1AAn lFana lunasneading Anms Wsatingeinm uazay
4.1.5 nmaauungduuuasaiiulassgsiauan
thulassairmaneawivauszuulasaineantd Wy 2 dssinn szinnusn A
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4.2 TAsedsrauangUwssnia uasAIUs LML (SKELETON STEEL STRUCTURE)
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(3) ANgeERIlAINTNazsiasaanndasiLawInTey  C-Stud  Taelsiilulyl

ANNATRUE U YR HAR

T/ / / -;mfmu@&mﬁwﬁqﬁé’ﬁq%q
—_—
A N%%uu.,).‘_‘; | stude9 | Swd62 | Stud74 | Studg2

=
“d. 4 44K //)1}

FINLNUTUTHAINNIU 12 NN, $LN 75.00 88.00 100.00 | 118.00

AYNAITILUET () 2.50 3.20 3.60 4.00

A5190 4-2 WUIAAITNGIUDN nilglazaunlasaAIg

1
aa v !

(4) TunIninFAesRanaINg19284 C- Stud srazlunssaniuees C- Stud

azpiealaitianndn 600 Nu. AgLlN 4-50

917 4-1 uapsnissianu TassATIanIly



51

(5) deutlnrasntidmiuAnseanulsry - wiising Wiiluldasuuuvens

917 4-2

f:-l. i =1

-

MOEan A &

317 4-2 n3RinGSTATIATIELI TR AR

6) Tunsaunduuaniimanuiuglso T nasanasliduhlauuunaenagili 3-4

= 3 T = F] [ s = s - ot = ) =]
- b = S T L - e - A - [y - LA
]
[ - e ) - = — ]
[ e = e — CE TS = [ Z = o = a\.uu-l - =y o = |
; - ] EL lf‘_
i ;I ;ll
by _E £ 1
i
] 1
1 1
' ; f i

gL 4-3 prlaFAuU 1 F

v a

717 4-4 slaFAUY 2 Fu

v 1
deguuatzsauiuiuyneIn WaARIAwLLTENag1U7 5-6

1 v
(7) NIEUNEITIaa

! i
§ .
=R = o = ] i- I 'E
l_I_% | |,

L i

- (] = A = urh-!n = | e

UM 4-5 yunsiaioRnue 1 9u

3
a
NHN

S UTEN

aaa a
T Tnediy

E\|

= npdrn = ) 1]+ ok oy .‘F-
| T = —H - FETS = o -
H

!

1 ! v
UM 4-6 yuniaoRnUeY 2 Fu

WA ; www.thaigypsum.com




52

(8) P SR D T SIEUT IR

(9) m’mmwmaﬂgﬁﬁamLLﬁJuEﬂaﬁu Lﬁ@mzm:quﬂu@ﬂﬁmé’q QLFBINAIN
g19wan ieendn 10 Nu. d1vsuniaansdnlylulinsemsig

(10) sxozpesang uunomaiuAzfave iy 300 Ny, angunuINazFedrig
AMNIBUWAYE 10 NN AIMFURRNBELTNUNULINUAZ L UAATINEURILUIN
FreziaReangunuInazsiadlHiungn 200 uu.

(1) UFnysuanvedutilifnrauman ( Cormer bead ) Ausuidurieunts
ALTALUAR

(12) wasanAauRBgduua  Winisaiusessiesieimluazueny

seesia TUsilu munInsgIuaesduan uaiusessie neuniAu

® syuLNTUMAN - (Metal ~Sheet) luszinaivniianineviugiinsninldta
(Exposed fastener systems) a9l N9 2 B9 4 ARINULN 0.0179” D9
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- AISI (American Iron and Steel Institute)

- AWS (American Welding Society)

- ASTM (American Society for Testing and Materials)

- 1SO 9000 (International Standard Organization 9000)
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F7U97n (Foundation)

o o QII dla v o 1 al 1 v
A miuszuugusaniidlunfenuazAunaiiuiuesinan sanisenuneainely
Uszinalny An §1UsINARURTAEENIMANTIINLMANTNEAUIN TNEUTAINFAIBIANTTIIUNA

aagtunu

7117 4-38 ugranN9siaLEdNALAENNS
cian i

PIUABALLAZFEND AwpaRun lddumanTaseaFiegingsns H 200x 200x49.9

leg/m. Tudanzenateaziilu a.a.6. lnaBunszuiunsmiauwinisfiniadndasiulflfsz iy
o a o { 1 a =2 <3 a2 1% = 1%
LATAELNNIILLLAeReNeAeunsRIaN DY nMsynwmdnainlassaieaeunInlniex
v A a4 A °o o g X = | @ v o @
AU andanitlandanudAtyunluiupeuilaanismsan uiwmandssiuviagiazgldman
a 1 o % dll X a o 1 [~3 dl ) o 1 al dl = v

iinaasneneiuudTendaRafuuNman el dedwuunaaneunsnisizesly Tunng
ATUITURBNULILLATIEATNFIUIINTBI81ANT HaanuiiLavnee neenwuLliiminussyn

! 1 1 %3
18487IANNENLAIGAUNIUFINIINNIEANEAIG AU TRETATUIIFNUNIUTRIAUNAATLAYTAZH



79

! Y o A g o o . AL 4 e Ay a
ﬁ’ﬂﬂ@mﬂ\?ﬂunﬂgqu L‘Wﬂslumim:mmﬂlmgﬂm’mhummgﬁuumLmﬂu UTAURLUNINAUN AN

] d

winuAue

7UM 4-41 wuuvdemade A.4.5. 9171 4-42 paUNTALANIATA lWLLL

UM 4-43 UFuniheaunanliizeulisedn  UR 4-44 nsvnanumdannsuiulseiuman



GiEW ¥

917 4-51 LAAIATUABAWUANIUNITOULATATNUTUN 1

80




81
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nsnegs1e Milluszuuinseadresiaiies (Balloon Framing) usnafelnseadefiseiiaaniy

1 b4
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. . y X ¥ - Y, . y
wAIAAINN Hulasea¥enudun 1, 2 WIeNINATTI wdousinngAUIN uazdanlasaasne
H5unsa Tnssinvizanauinseainendniulaseadiadn visalasaasintlafuinmin (Stud)

LI

Balloon Framing Details

111 : Occupational Safety & Health Administration d .!] : ig
S=ili=l=
2 |Z =izl S
http://www.osha.gov/dts/shib/shib111705.htmi M= 2 ’ ' - !' #
Let-in ledger —___ 7 1"" w ! i !
supporte-second I I;.- E#
story floor joist. 1{ / # g g g = /
&l 1 Al b A2
Dl'aglr::-nal l:'rar::imj — / ! h""-, lr,,-r*"
Vol AN R & A o Eigid foam sheathing
il I]P o replaces plywood and
U1 booste E-val
Studs are 2«5 in., ~ __‘.‘.!h Lo valle.
24 in. on-certer ""’-"-'-,‘H

S
T reduce framing, window rough
openings occur on the framing module.

N

N1 http://oikos.com/esb/27/balloon_framing.htm|

! v v
U7 4-52 uansgudoulasvainauwaznsfinsaan szul Balloon Framing
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4.3.1.6 4858 (CONNECTIONS)

ANadaNLlsvnaLTudoularaFraInisnagdelnraaFrananseuuinsand1aNT
Sunmidn (Lightweight Steel Framing) arldszuui@essia (Connection) saanisldang
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Minimum Capacity (kgs.)
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