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SASITHORN BUNJONGKULLIKIT: DETERMINATION OF FORCE IN LATERAL
BRACING OF PLANAR TRUSS BY NONLINEAR ANALYSIS. THESIS
ADVISOR: ASST.PROF. WATANACHAI SMITTAKORN, Ph.D., 63 pp.

This thesis studies the detennjrnation of force in lateral bracing of planar truss
by nonlinear analysis.inthree.dimensions. Also, efiects of initial imperfection at the
connections are investigated. Providin? a more accurate result to structural behavior
than linear analysis,the nenlinear analirsis takes into account the effects of deformed
geometry and nonlinear stess-strain Jelatson Here, three types of analyses are
considered: linear, geometric nonllnebr ‘and combined geometric and material
nonlinear. Employing Newton—Raphson technlque in the iteration process, a
computer program is developed usnng Java |anguage

Initial imperfection of a structurc occumng during pre-fabrication and

installation processes is usual!y unavoudable and unpnedlctable in normal practice.

As a result, structural safety factor is reduced. In erder to find the maximum force in
lateral bracing, a random process is employed for initial imperfection pattern of the
structure with the magnitude capped within L/500, according to AISC Specification.
Results from case studies indicate that in.the absence of initial imperfection, forces in
lateral bracing computed by linear and nonlinear analyses have,only little difference.
In contrast, if initial imperfection is taken into account, the force in lateral bracing will
increase approximately 20% and 49% when using linear and nonlinear analyses,
respectively. Therefore, initial imperfection is a significant factor to be considered in

the design process and the method of nonlinear analysis is necessary.
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3.1 N139LATIEIALATIEN 3 NALULLELAY (Linear analysis)
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ANNENNUSTZNINUIINAE UG 29N eTuTg .- 1850

(3.1)

2) mmﬁuﬁuémudwLmﬁum@m@@u‘nmLLﬁim"%qu (Constitutive Equation)

ﬂﬂﬂ’)%’lﬂwﬁv\lﬂﬂﬂ‘i o2
QW]MﬂiﬂJ 1N1AINYIAY

AR WFINTRANGFHNEANLUA (Elastic Stiffness Matrix)

(A} Ao VNLABFNITNIZAATRITUAYY
3) aneuzANNENRUTIR9lATIaF1e (Compatibility Equation)
{7} = [N] {6} (3.3)
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{P}
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3.2 n19LAEAgadn 3 HRuuulFEadu (Nonlinear analysis)
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{dP} = [K.] {dQ} (3.14)
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3.2.1 n19Aszsinuu I dun 191391 AR (Geometric nonlinear analysis)
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3.2.3 n13aAszsiLlfFaLdeaN (Geometric and material nonlinear analysis)
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AN AUNUFILNIN AN NLAULAL A NLATE AT bl T 1T A1 TIR1NIT0MLBENNNT (3.14)

Tuailintjgilasinng [14]
{Po} = IN/T{F} = [Kg () +K ] {86)) (3.17)
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NN9ANUIDILADEITN

AAPZAADYTNINULILLT 946
3.3.1 N133LATAl

N33 F LA I 591 AILA15A4 (Eigenvalue problem) @4
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A998 79U UIATIAF
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3.3.2 n13abAszanesn1nwLb51EaL4 (Nonlinear buckling analysis)
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2 BIuITuIFANResINsLAn T pifadlATIAE T
[Kej+Ke) 1 {265} = {P'j}
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{Ri}i = {Rj-1}i + {A&};

4. Famnnmeinnsrdaan

{65} = {8j-1}i + {Adj.1}



22

5. AruamLin1g lududoun Fanileannnisilagunlasaanuaainiazeann

Aalud aa9lpsaadng

AL
{F} = EA, ] :

k

6. Auatusausde 1 T aunseisAngiingAimeu tuhe  Avonwmaiuininla

anna (Unbalance force)azanasias) aunsyiailalndinesgusd Gaazniale

w o

o

mu'aﬂlﬂ@ﬂu LRGSR

AR

st ) W3 ma %L’ETWEJ A%A I ——
AR1aN fﬁﬁ@%%’]’) NYIRE

adA _ ad A A - o A a
A8N2 Qﬁ%ﬂ@Lﬂﬂuuﬂ?ﬂm’ﬂ\'iﬂqﬁ‘ﬂ?:f@ﬂ@huwLﬂ@ﬂu

15l

¥
a o Ao

! 1 o/ Y O £ d%,
NUIRUNTUUAAT 5 N1NL 0.01% ﬁﬂﬂ’ﬂﬂ’]ﬂlﬂﬂ’]ﬁ]’ﬂﬂgﬂﬁ]’ﬂ\iﬂﬁﬂﬂlu GRENREN

AuuaA liasndnils wiananaaNAdulaaale



23

4.4 fapunisulazuwlasninussyndaluds (Automatic Time Stepping)
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Limit point
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5.2 d9u1lsrnaluardune1n1n191waadilaLngy
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5.2.2.1 UWHUNNANENIUNN9IAIEWIATIT BN AR
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4 ‘” Solve displacement vector increI:ent {Al&}i :
\ = s
QWI]4 D'scla§ %Jil/;.: Siatit {AG: ‘ﬁ&
9

Calculate internal force vector {Fj}i
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Outout [~ END
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<Start: subroutine A>
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€
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<Start: subroutine B>

Y

E<=Ey
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<Start: subroutine B>
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p Bisection method
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Solve displacement vector
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