Y

o 2 v} L] e
sz AT TR Wi UN T AT laTeantnaLa L Tadie 1F1Be i

N1 THIANR

AUEINENINYINT
RIMINTUNNINYINY

S &1 <5 - - - > o~
Inaiwudis hidwvitenaen@neenamingaTiFaydanT e smiinm
MANEIEINT TN L1m
- o o - : 4 - -
1TRINAIae Qﬂ'\mn'mmm'm'ma
W.f. 2531
ISBN 974-569-192-5

- -‘ - o - - & - [y
anﬁmnmwmn'\aa ’iﬂﬂmnmm'\'mmaa

e N e
L, N anAE%y



AN ITERATIVE METHOD FOR THE ANALYSIS OF GEOMETRIC

NONLINEAR CABLE NETS

ﬂ‘iJEl’J‘VIEWI?WEJ’]ﬂ?
QW?Mﬂ‘iﬂJNMTN]EJ'mEJ

A Thesis Submitted in Partial Fulflllment. of the Requirements
for the Degree of Master of Engineering
Department. of Civil Engineering
Graduate School
Chulalongkorn University
1988

ISBN 974-569-192-5



Thes'is Titles AN ITERATIVE METHOD FOR THE ANALYSIS OF GEOMETRIC
NONLINEAR CABLE NETS

By Mr. Sermsun Tangwiroon

Department. Civil Engineering

Thesis Advisor Professor Panitan Lukkunaprasit, Ph.D.

Accepted

ad at%chulalongkom University in

A

Partial Fulfill Ls for the Master’s Degree.

... Dean of Graduate School

jrabhya, Ph.D.)

Thesis Commt.t.ee

Qﬁ

.. Chairman

.KProfessor Ekas&‘ti Limsuwan, Ph.D.)

ﬂuams a3

(Associate Professor Karoon Chandrangsu; Ph.D.)



- S 2 o L4 - - e Y o o - b ' »
Suffup Avigm  ;  szideudSaanhrhamiunasiasaznlasvaons i daniials

<+

& VB LHUNTY LS8 ATA (AN ITERATIVEAMETHOD FOR THE ANALYSIS OF GEOMETRIC
NONLINEAR CABLE NETS) n.fy3n¥1 : f.ns.u@isnu ¥nquzyszand, 73 wun.

" Tapitalouan Tﬁsoa§1oﬂﬁthtﬂa;ﬂuaeéﬂs:nauﬁuqﬁnssuﬁﬁu1;tieiﬁhn16t5u1nﬁn
pﬁﬂ15§ﬁuﬁnus1nn§vnﬁtﬂu‘aoliﬁﬁnﬂspﬁiﬁlun1sﬁLn11=ﬁ 38nranaghi L Juites Tedreunn
1un195 A3 zan A ADLADSE Newton—Raphsbn #58n1snhBEnnanu35dvl aaunens
Newton-Raphson tuat1oﬁn11n1sgtn1in1nnu puvlsninny 1nnona11tﬁuqu Kar aqﬂ1uatu1

qn1nnunqnnao1uﬂmu1uﬁn11tﬂotaun1et1n1nﬂﬂn1uau n11nnavlﬁanuuvuauu1nﬂhu11untwa
nsusadasznla

Tuns@nui 151auaiEnﬁsnﬁiHTuﬁﬂﬁn?Lﬁ%ﬂd1on11éLﬁhénﬁnanuauﬂmuﬁtntﬁanﬂﬂ
13189 1 funn9 13uAliRe B VAR 50nﬁ1n1iqﬁtﬂuauuqasaunluaun1sowu 1 lunisussunadgaus
dupafd lussuusnuavnianin® nuutdaoa1nn1sﬂ1~n1maa1u-auqanona11nﬁnﬂa1n1ﬂu1na1an11n
n15g LINgAIRBLTN nsauunsznu‘ﬁnﬂQH1anvnuﬁhtannﬂsnﬂuamuu1uLnuunn11ua1uﬂ1nnau

all »
ta3av (numerical overfdow) luilauniiia21u15 1 Buisunas 1su1afiauan

R o ¥ o =" % 4 o] .

5853 \Asznn ausl rusunlyd tasnsndavaia ila tisudavys z@nBamlunyaval
@finsuazdasinnsg Lungainal Inulﬂ'uuun@ﬂﬁbdﬁ Newton-Raphson uaz3§ Kar wasinnis
1lﬂ1ﬁ""“aﬁﬂ1“l“u1ﬁ 7ﬁﬁlﬂuﬂuﬁu1"a"ﬁﬂﬁ“t"uan’ﬂaﬂ“?ﬁﬂqﬂﬁulualﬂqlﬁ11'"ﬂm"ﬂ1ﬁ50

ﬂ1ﬂ1ﬂlﬂlﬁ3ﬂﬂﬁﬂ1ﬂuu10ﬁ0L*ﬂﬂﬂ QUﬂS:ﬂﬂU“ﬁﬂﬁﬁl1UHUNBU1“U1m

madn JAnssulusn

z 4 4 aa Z q%f
SAnssuTusn awilodeiian . R fﬂ’%

AN W
4 2530 a4 ¢4 (4 ‘~l“r>
Unmsanm awuNerooINIIMlInm g 45, »




SERMSUN TANGWIROON : AN ITERATIVE METHOD FOR THE ANALYSIS OF GEOMET-

RIC NONLINEAR CABLE NETS. THESIS ADVISOR : PROF.PANITAN LUKKUNAPRASIT
»Ph.D. 73 pp.

Generally, cable structures possess geometric nonlinearity’ invwhich
an iterative procedure is inevitably needed. An iterative scheme frequently
used for solving geometric nonlinear problems is the Newton-Raphson method.
Many variants of the Newton-Raphson schemes have been developed which are
designed .to accelerate the rate of convergence of the numerical solution.
However, such iterative methods (e.g. the Kar method) may not even converge

in some highly geometric nonlinear ptob%@m and an incremental load procedure
must be employed .

-

A simple iterative technique is presbnted for improving the
convergence of the solution of strong geometric nonlinear problems. The
proposed iterative technique-features a simple procedure to assess a good
trial equilibrium state.at the firs% cycle of diteration since a poor estimate
of the state may leadizzfliiw ¢onvergence or even numerical overflow in
highly geometric nonl arfproblems.

Numerical ex 193 arg pxesented to demonstrate the effectiveness
of the proposed technique im view (of 'stability and rate of convergence in
comparision with the Ngﬁp; -Rﬁphson nd Kar methods. Results of analyses
reveal clearly the superi rlty of the-new scheme over the others for cables
with zero to moderate level, of p:estrgés.
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