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Solution of Nonlinear Equations in Static Analysis
Full Newton Raphson Iteration Method
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Solution of Nonlinear Equations in Static Analysis
Full Newton Raphson Iteration Method

J= s

t+AtK(i—1) t+AtF(i—1)

A s (V) a3 4y DV¥sles

Pl iy dslee Ol 8L dslae 5 gdee Ol dols Ll L5 (sl )]

(rwH=0 ] @

ZMJ\JQT‘)J‘\S

| rwH=2ru-Fwy | )

seioa S by s Ll J SCEIPS el U L ol S Y I [N RN PR N

R

oR _ D 5D L3 g0 rt;;;\ sles J 5l
ou

0
5

Solution of Nonlinear Equations in Static Analysis
Full Newton Raphson Iteration Method

LSJ""’ -bn.rvd “gi)\ Q)M Ui\ P cﬁ‘o.); U'.‘.'.‘.'*S \) t+AtU(i_1) 46‘)‘;.7 ‘_}2- uju)) L ASJ.;.\SJ&J.&

P T o Cows 25 i Taylor

[ f(U*):f(t+AtU(i—l))+|:al:l

0 | e U =""2UY+ higher — order terms] (6)

P3gd o Jeol pdmed (F) el Sleslixal b o (P) aady 55 (0) alal S Sl

— (0 —*MU Y + higher — order terms=""R—""F "™ ] (7)

E

s W S s Sl e sl 35l LAl 4 wles S 55 0T s aS




Solution of Nonlinear Equations in Static Analysis
Full Newton Raphson Iteration Method
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Figure 8.11 Illustration of Newton-Raphson iteration in solution of a (generic) single degree
of freedom system. Top shows load-displacement relation, bottom shows iteration for zero of
function f used in (8.84). Here f = '"**'R — "*%F (u).
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Full Newton Raphson Iteration Method
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Full Newton Raphson method
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BFGS method without line search
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Solution of Nonlinear Equations in Static Analysis
Load Displacement Constraint Method
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Solution of Nonlinear Equations in Static Analysis
Load Displacement Constraint Method
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Solution of Nonlinear Equations in Static Analysis
Load Displacement Constraint Method
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Solution of Nonlinear Equations in Static Analysis

(General Approach) Js o> 5 slS-Jdob b 55,

Dol assle sk e tRAL Obey ys et e e s L eSS wlid SYslee

AL e sz S (ascalar load multiplier) ;b o 5 4
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el ool &S (reference load vector) = Lol R

1, Modified N.R. | Newton-Raphson ile b= o sladsles | sla i, 51 SO ST e 55k

N.R. r;+Atk(i—1) Ay :(t+At>\‘(i—1) + AL (i)) Rt =D O]
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Solution of Nonlinear Equations in Static Analysis
(General Approach) JS' cJl> 5 OlS-d4b b iy,
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Solution of Nonlinear Equations in Static Analysis

Load Displacement Constraint Method
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Solution of Nonlinear Equations in Static Analysis

(Spherical constant arc length criteria) ls JE <ol Oles Jsb jlae
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Solution of Nonlinear Equations in Static Analysis

(Constant increment of external work) >, ,i8 <ot 4 Il
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Solution of Nonlinear Equations in Static Analysis

(Constant increment of external work) >, ,i8 <t 55 Il
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Solution of Nonlinear Equations in Static Analysis
Riks i, JIII

Al Js 1 LSS Slel dais o eles 3 50e

Modified

Riks-Wempner Method Riks-Wempner Method
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Solution of Nonlinear Equations in Static Analysis
Riks gy, .III
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Solution of Nonlinear Equations in Static Analysis
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Solution of Nonlinear Equations in Static Analysis
Riks gy, .III
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Solution of Nonlinear Equations in Static Analysis

Riks _i,, .III
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Solution of Nonlinear Equations in Static Analysis
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Solution of Nonlinear Equations in Static Analysis
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Solution of Nonlinear Equations in Static Analysis
Crisfield 2, .V
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Solution of Nonlinear Equations in Static Analysis
Crisfield 2, .V
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Solution of Nonlinear Equations in Static Analysis
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Solution of Nonlinear Equations in Static Analysis
Crisfield 2, .V
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Solution of Nonlinear Equations in Static Analysis
(Converge Criteria) ol Kea la,las
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Solution of Nonlinear Equations in Static Analysis

(Displacement Converge Criteria) sbul> of Kea s ()
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Solution of Nonlinear Equations in Static Analysis

(Force Converge Criteria) 5,5 _o! Kea jlre (Y
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Solution of Nonlinear Equations in Static Analysis

(Energy Control Converge Criteria) 33l J =8 ol Kea jlre (¥
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Solution of Nonlinear Equations in Static Analysis
oS

Use a computer program to calculate the response of the plane stress cantilever
shown. Use the Von Mises yield condition with isotropic hardening and increase the
load P until full collapse of the structure. Compare the solution efficiencies when
using the full Newton-Raphson, modified Newton-Raphson, and the BFGS
methods and also use a load-displacement-constraint procedure.

!

/ {7

4 E = 200,000 MPa
y # 4 mm , v =030

4 ay =200 MPa

V,

4

100 mm —o—l Er= 20 MPa

Width = 1 mm
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