Iterative Response Spectrum notes - 22-04-2025

ITRS Python Script Ul-v2.0

Live Convergence Plot

Last Max Diff: 0.13

Boundary Group: N Node Dx Stiffness Dy Stiffness Dz Stiffness Dx Disp Dy Disp Dz Disp

RS Boundary Group | 1 £2524.1811386032  200627.59092052074 0 0.048839 0.00969 0.001716

Load Case: iiH 91358.16490573733  349431.4381743606 ] 0.031704 £.005258 0.001625

+16 v 113 144246.21211902297  692151.0820720821 ] 0.018547 0.00226 0001535

Tolerance (e.g., 0.01); 1114 255263.2682100028  2082822.2110222664 ] 0.009179 0.000546 0.001445

0.01 115 501882.9883433386  4802684.403806104 0 0.003178 0.00019 0.001355

Run Analysis 116 8061321.087504577  3163064.734140013 ] 9.7e-05 0.000352 0.001264 600 1

m7 11629019135021174  4163272.34774748 ] 0.001442 0.000264 0.001174
118 1102660.6246247087  7432294.520885638 0 0.001653 0.000121 0.001084

Analysis completed successfully. i
119 1366745.2092108800  25589488.14600578 ] 0.001289 22605 0.000093 500

Select lteration: 1120 2858552.761372263  2858552.761372263 ] 0.000762 1.2e-05 0.000903

27 v 121 3028207.287883566  3028207.267883566 ] 0.000353 2e-05 0.000813
122 3107862.211766035  3197862.2117660353 ] 0.000104 1.5e-05 0.000722 g 400 q
123 2227821331589249  4619488.607116892 ] 1.8¢-05 8e-06 0.000632 o
1124 20481572017572373  14464279.2570181288 ] 6.2¢-05 2¢-06 0.000542 E
125 1620566.0665262009  1620566.0665262006 0 £.6e-05 0.0 0.000452 w 300
126 1686711.2670385686  1686711.2670385686 ] 5.2e-05 1e-06 0.000361 2
127 1752856.8257247812  1752856.8257247215 ] 3.3¢-05 1e-06 0.000271
1128 1819002.179827508  1819002.1798275078 ] 1.7e-05 1e-06 £.000181 200 4
129 1885148.0100448058  1885148.0100448058 ] 4e-06 1e-06 9e-03
1130 1951203.6548350440  1951293.6542350446 ] 2e-06 0.0 00
21 £2613.06146665068  196554.28484470324 ] 0.048747 0010588 0.000206 100 1
1212 01550.63438075845  322812.58154207847 ] 0.031617 0.005859 0.000195
1213 144637.3073534727  619015.8491622506 ] 0.018476 0.002617 0.000184
1214 256284.80603504424  1734473.5239750857 0 0.00913 0.000718 0.000174 04
1215 505347.4315177730  5913785.010470264 ] 0.003152 0.000139 0.000163
1216 8605937.450484303  2121607.3201643303 ] 8.8¢-05 0.000358 0.000152
1217 1166334.4816501576  3854548.227462845 ] 0.001436 0.00029 0.000141
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Iteration

1. Input: Boundary Group/ Load Case/ Tolerance
2. Script status: Running analysis/ Analysis completed successfully.
3. Output: Node/Stiffness/Displacement outputs

4. Graph: Live convergence plot

5. Debug log: Provides node numbers corresponding to max tolerance for each iteration

Location: “.csv’file is created in the python script location.

Example:

J > ThisPC > DATAIMP temp > testingitr > local axes

Sort ~ = View ~

Name Date modified Type

M _pycache_ 2025 10:47 PM  File folder

ﬁ debug_log.csv

2025 10:49 PM

iterative_local_1.py 2025 10:45 PM  Python Source File

iterative_local_gui_1. 2025 10:17 PM Python Source File

> local final

soft Excel Comma Separated ...



Assumptions considered for Iterative Response Spectrum script

1. Force-deformation Function- is considered symmetric in +ve and -ve direction.
Eg. Spring defined in +Dx/-Dx direction will be converted to +Dx.
F-D function should also not contain any negative slope.

2. Linear Spring Stiffness- If a node has a multi-linear spring definition only in one
direction then after the first iteration, a minimal stiffness (0.001 only for
translational dof) will be applied to other directions.

3. Uniform capacity- If a deformation exceeds beyond the definitions provided in the
Force-deformation function, the ITR script will consider constant force from the last
available location until the new obtained deformation.

e.g. new deformation is 0.26 ft (refer below)

Add/Modify/Show Forces-Deformation Function b4

Mame Type
IbNsprfunc-1 ©Q Force Moment © Symmetric Unsymmetric
Constant
Force
* TA
40

0.26
Obtained
deformati

=

reference ST
for curve

m oK H Cance! ‘ Apply

5. Node local axis- If node local axis are defined at the multi-linear spring definition,
the node local displacements will be used for secant stiffness calculation. If not
defined, global node displacements will be used.



6. Construction Stages

Without construction stages- If CS are not defined, then all the nodes with multi-linear
definitions will be consider for the ITR script iteration.

With construction stages- If CSis defined, then software filter the nodes to be
considered in following manner:

Checks the boundary groups that are active in last constructions stage -> Identifies the
point linear/multi-linear springs from those active boundary groups -> These nodes are
considered in ITR Script iteration.

Note: Boundary parameters under ‘Default’ option/group will not be considered for the

plugin.

7. Tolerance- Tolerance should be entered in ratio i.e 0.05= 5%. It will be checked
against all translational dof (local/global). It checks displacement of nodes relative to
previous iteration.

Tolerance check example:

Tolerance: 0.01

Old displacement =5 ; New displacement = 6
Tolerance = (6-5)/5=0.2>0.01.

Therefore, interpolate force for ‘new displacement’, calculate stiffness and run analysis
again.



Steps to use Iterative Response Spectrum v1.0:

NX marketplace- Response Spectrum Generator

Step 1: Create an empty Boundary Group

Step 2: Click ‘Connect’ -> Open Marketplace and Run lterative Response Spectrum
plugin

Step 3: Select an empty Boundary Group

Iterative Response Spectrum
Select Boundary Group Results 3
Select Iteration step
RS Boundary Group

Salact . . Loacioa MNode Dx Stiffness Dy Stiffness Dz Stiffmess
Tolerance (0.01 to 0.05)

0.01

Run Analysis Refresh
Step 4: Select one RS load case.
Iterative Response Spectrum
Select Boundary Group Results .4
Select Iteration step
et -
Select Response Spectrum Load Case Node Dx Stiffness Dy Stiffness Dz Stiffness

RY

Run Analysis Refresh




Step 5: Enter tolerance

Note: ‘0.01 to 0.05’ is indicative only.

Iterative Response Spectrum

Results
Select Boundary Group
Select lteration step

L]

Select Response Spectrum Load Case MNode Dx Stiffness Dy Stiffness Dz Stiffness
Tolerance (0.01 to 0.05)
0.01
Run Analysis Refresh
Step 6: Click ‘Run Analysis’
Step 7: Output for all iteration can be downloaded in Excel format.
Iterative Response Spectrum
Select Boundary Group Resuilts 3
Select Iteration step
Select Response Spectrum Load Case MNode Dx Stiffness Dy Stiffness Dz stiffness

Tolerance (0.01 to 0.05)

0.01

Run Analysis Refresh




