F8uIeaduanysal

n159RNLUUATUIAN YD U A TULR U R IR T8 21N
HULFNINUNINTFIUAISC

Design of cellular beam based on AISC Standard

AN
B398: A3, UgWA  HIAIANIN
21FINRLE: 6. AT. VIR dUNAYEY

NUSNEIASINIG: A, AF. NNBU INNIINT

lasansideillasunuatuayuann Rusegldumingrdeasvaiuasuns
UsednUeudseanal 2555 59alATeN1s ENG550149S



UNANED

Aumanfivosdnnaudsiisseziisasinaus (Cellular Beam) finswaunnisesn
wuvagenenddaggandunsneaitadaseaianan  (Steel  Construction  Institute)
AaLtu 35n1998AUL SCI P100 wag SCI P355 LagnswmuIn1soonuuulaeauidunige
oglsAmuiBnseenuuuiiinisldmilutiagtulinansoenuuuiidoaegnann  uaglid
msAnwnisldousuiunasgy ASC Saduwnespuildouludsanalne fody
’“J’mqﬂizaqﬁﬁuaqmiﬁﬂmﬁ%aLﬁumiﬁ’wmmiaaﬂquﬁﬁﬂizﬁm%mwLLazmnaaUmﬂ%’mu
FAUNITODNUUUANNLINTFIU AISC VOUAYDINIIANYIUTENBUMENITVINUIENITHBUR
vosmudadudiuniiwesmsosnuuunisldau  wasmseonuuudesindsduldud  ans
PONLUUNITINUAIZVDILAULDITENINYDUTA  (Web  post)  AAIuMIuNISin  Aa9
FIUIUNSIRBU WAy ASIPIUNIUNTARLUY Vierendeel gunisniseaniuuuulysilaann
msfnvdalasiadisazifenavesuudiaediluefiuuivosnumaniidvealanaudss
sypzviainausludnuas 3 §R nseenwuuiauslisunistudurnuuduglaenisiiou
Aunan1snAaaUINUIdlueRn

PNMSANINUIINANTENUINNANULAUIUERSTULA LD SE IR Uniinanans
weufvRIAUTIEuR I NLARANSEUaRaLiefuAuTe  annsAnEBEnnng
aruduitusannsaaueaunisnsusuialdluganniadadu Sdusudndumiuargaves
A SasaIusEEEiesEwinteada warsnsEumign duduaunnsnisesnuuULin
vsmynidalasmslnamsiiaue  Wumsuiulduvudaesansvluniuelssnitsesia

9819918 IagINNISANYILUUTIABIAMNUAANNE1IUSEENEHARDAAR DN UNANTENUAN

=

maﬁm%’qmﬂwﬁﬂé\’mﬁagﬂﬁaﬁLLazmimzmsmmtﬁmamﬁaqL?Jm FIULUUIADIANTNVD
AUVULAYAIVDILNULDITEMINITDUUAFILITO LB UNITE NATLIUAIBIAIUNIUNITINGANE

Tugdusadould wagludwgarelasinsidelaunaueiznisesniuudsiansanmaaiuuns

(% U U I v Y

A MASULIAREY WAy MAWIUNINITAAKUY  Vierendeel Wiauiu UUNUgINAIN

ANMUAUNUS UL BNFURUUNFIEDIUDINITNTEVINTIUAUIINIEULTIUUEURANS S0 UNIS

[

A3URE19 VDU TINTEYIMIAY Uay NsUsEInamTdauwazauIngfluntiing i

a

mMyeaniuuNtitaustiglmAnauazan  wazidunseenLuuNiusEansnwaa

v
a va U

AunuiosndianuuiugitunsyiuensususkasiminusmnuagItn Meilludiuves

[
Y

N1390NLUUAUAIINEINNIO LN ST UTMEnUITYnaunsaUssendldnulaiunawnsgu
MNQIEU BS EN 1993-1-1 wag 11m5314 ANSI/AISC 360-10



ABSTRACT

Cellular beams are steel beams with regular circular openings along their
span. The designs of cellular beams have been developed by the Steel Construction
Institute such as SCI P100 and SCI P355 and other researches. However, the available
designs provide very conservative results. The designs have not been investigated to
apply with AISC standard, normal use in Thailand. The purpose of this study is to
develop the cost-effective designs of cellular beams and investigate the application
with AISC. Scope of this study include the deflection evaluation used in a
serviceability design as well as strength designs such as web-post buckling, beam
flexural capacity, beam shear capacity and Vierendeel bending resistance. The new
design equations are derived based on structural and mechanical investigation of the
three-dimensional finite element analysis of cellular beams. The proposed designs
are validated against the experiments in the literature.

Based on the investigations, the strut stress of the web post significantly
affects the deflection of the short-span cellular beams but less for the long-span
cellular beams. By using the empirical study, the proposed deflection function is a
linear function established in terms of the slenderness, opening spacing and cross
section ratio. The proposed buckling design equation, prediction of the load at the
buckling failure, is adopted based on a simple strut model. Based on the simulation
study, an effective length is proposed to incorporate the effects of restraint due to
the tee section and the stress variation around the opening. The strut models of the
upper and lower parts of the web-post can be separately computed for their
buckling shear strength. Last, the proposed design method simultaneously considers
the moment capacity, the shear capacity and the Vierendeel bending resistance. The
method is derived based on the quadratic nonlinear relationship of the three co-
existing normalized interactions, the simplified co-existing actions and the
approximated critical section location and angle in the tee sections.

The proposed designs facilitate safe and cost-effective design of cellular
beams, due to the accuracy to predict the deflection and the failure load. For the
load design, the proposed design can be applied with the EURO code, BS EN 1993-1-
1, and AISC standard, ANSI/AISC 360-10.





