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FEANX 2024

1. Variable Deformation Fitting Function

FEA NX 2024 (v1.1) Release Note

+ During ground motion analysis, a tool is installed to obtain the standard strain rate and maximum damping coefficient from the material models R-O and H-D by fitting the dynamic

properties with experimental results or proposed equations.

* Dynamic Analysis > Tools > Material Evaluator > R-O/ H-D Model
RO-HD Matenial Evaluator 4
Case Name Input Table
Name L i Database. .. Import...
Description {Clay - PI=10-20 (Sun et al.) & Clay - Lower Bound {Sun et al.}} Ising Dynamic Strain Compatible Soil Equation Export... Reset
Input Table Result Table
O Mame Result s 0 s
@ ro+D-1 ] 'ﬂ'r il
(] ROHD-2 X Il d
¥ G/Gmax v T N '
0.8 5N ,’ 052
1e-006 1 1e-006 0.013 \ f
2e-006 [ 1 2e-006 i 0.013 !
5E-UDE_ 1 Se-006 0.013 0-a o ‘“ L2
1E—CICIE_ 1 le—DDE_ 0.013 7
ZE—EIDE_ 0.978 ZE—CIDE_ 0.013 é f
5e-005 0.924 5e-005 0.014 3 0.4 u 026 k
0.0001 0.871 0.0001 0.017 2 \ "
0.0002 0.775 0.0002 0.021 ﬂ N A
0.0005 0.585 0.0005 0.03 02— o 0.13
0.001 0.406 0.001 0.04 /r' l f
0.002 0.266 0.002 0.053 d -
I r.’r i | \
0.005 0.165 0.005 0.083 0.t & l | | “l ! Lo
. . o e -5 [
S = — —— Le-7 le-6 le-5 o_0001 0001 0.01 o1 T
! / %
0.02] 0.045 0.02 0.151 B Input G/Gmax & Inputy
0.05 0.0z 0.05 0.138 — Result G/Gmax — Resulty
Input Data Result
RO-HD Type I Hardin-Drnevich w I [ Fitting Range a o Reference Strain 1.38e-003
[y {5/60=0.5) 0.0005 1 azarnar Damping 0
Add Maodify Delete Calculate Create Material Excel Export... Close
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FEA NX 2024 FEA NX 2024 (v1.1) Release Note

1. Variable Deformation Fitting Function

+ During ground motion analysis, a tool is installed to obtain the standard strain rate, maximum damping coefficient, and parameters used during analysis in the material model GHES by fitting
dynamic properties with experimental results or proposed equations.

= Dynamic Analysis > Tools > Material Evaluator > GHE-S Model
GHE-S Parameter
Type | Mormalization w |
Error Morm for Fit |.ﬁ.bsnlute Error o
B GHE-5 Material Evaluator X
Case Name Input Table 10
Name GHE-5-2 Database.., Import..,
08 [
Description Using Dynamic Strain Compatible Scil Equation Export... Reset \\\
08 §\
Mame Result | G/Gmaxeyll hey y N
B cHEs-1 o 5o \\
Input Table Fitting Table O A e N ™
1.0 \\“-g \\
- - 02
i R~
G/Gmax v G/Gmax I ™ \ ; §:‘:§=‘_
...--—
o8 — S — — i 0o
k. o 01 02 03 04 05 06 OF 08 0D
A | 006 L5 - 1e-006 0.95876 \ 4 Tnput G/Gmax —75 -3 Fittine — 01(0)02(0)
Pe-005 b 2 1, 2e-006 0.99352 A N N
SHeisint | = : : 6.6 | Ix — () G2{ee) — ST C2A1)
e-0086 1 1.4e-00_6 0.99827 \
e-005 1 1.6e-008 0.9‘_3802 M
be-005 0.978 1.8e-006 0.99777 L &
e-005 0.924 2e-006 0.99752 i ‘” H‘ - 7
= = = £
0001 0.871 2.2e-008 0.99727 6.z LT
. 1 . ! & 1
0002 0.775 2.4e-006 0.99702 M o1
- 1 | 1 |
0005 0.585% 2.6e-006 0.99677 i
o il 6.G s
= g0ty 8400, - ZRe 05 BiFea? le-g Le-5 CoG00L o001 0.0l 01 0.2 /4
0.002 0.286 3e-006 0.99627
0,005 0,165 3.2e-006 0,95602 i >
= ez o R 0.08
0.01] 0.076 _ 3.4e-006  0.99577
0.02 0.045 3.6e-008 0.99552 A Input GiGmax = Result G/Gmax /
nns nne 7 Re-NNA neas7 T A 1
&
F
GHE-5 Parameter Jresult boa (A a|aat
6,00 —
Type GfGmax ray e | Reference 0.0005 cio) 1 oo 16 aipha 0.522 1e-8 le-5 0001 2.001 ool 6.1
Error Morm for Fit |Absolt.|he Error w | Tolerance 1e-008 C1{od) 0.86 C2(oa) 1  beta 2,12e+058 A Inputy ¥ i Resulty
Add Modify Delete Calculate Create Material Excel Export... Close
Result
Hrmax 0.19 betal 4.2
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FEA NX 2024 FEA NX 2024 (v1.1) Release Note

2. Bowl Model Element Simulation

- Atool for determining liquefaction parameters is installed. Liquefaction parameters can be set through single element analysis by fitting the relationship between liquefaction strength and
loading recovery in repeated shear experiments.

= Dynamic Analysis > Tools > Material Evaluator > Bowl Model )
Density Sand

Bowl Model Parameter Setting x
Case Name Liquefaction Strength
L Bowl-2 a8 "
Description i l‘h_
T e
.
DA — =
O Mame Result Bowl Model Parameter  |jquefaction Strength o 28 | | ) i
B8 sowl-1 o 02— —t—f : i iy
Model Stress Condition o] e ——
30 &0 By g0 O B 90 100 120
© Bowl Model with RO
Stress Ratio
Analysis Parameters atir
Incremental Shear Strain 0.0001 0.3
Interrupted Shear Strain 0.025 — | D['JZ:
%
Initial Condition i .
Tnitial Mean Effective Stress -100 kMjm2
Initial Shear Stress 0 khjm= Base Model Parameters
Initial Shear Strain ] A 0.8 :
- -70 ! i | v ;
Base Model Parameters B L4 -0.0275 ~00175 -0.0075 00025 00125 00225
Ref. Mean Effective Stress -1 kNjm? c g
Goi 12558 kyjm? 7 Effective Stress Path
D 30 70 11 T 'Nl |
yoi Se-005 —= sl AN 440 AL .
R Cs/(1+e0) 0.008 o) / 44 Jj/ﬁi [
0.27 T ' (Wil
i | Cef{1+20) T 1ok AN AANNYNT
. ¥ A '\ |
n1 0.5 i S i 10 % A ATATAYAYA
" 0.16 sl WAGE EYVROAL |
n2 0.5 e IeenEn A %’, 5 b\ -\. | |
E— N
i NN NN N N
=70 - T - T - T T
0 10 20 30 40 50 60 70 8O 90 110

Add Modify Delete Calculate Create Material Excel Export. .. Close
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FEA

NX2024

3.HD/ RO/ GHE-S Function (Confining Pressure)

+ Aninput item has been added to allow input of the standard confining pressure. Under the standard confining pressure used in the 3-axis compression experiment

+ You can directly enter shear stiffness and reference strain rate.

FEA NX 2024 (v1.1) Release Note

= Mesh > Material > | sotropic > Modified Ramberg-Osgood > Nonlinear

Material >
ID & Mame Dc.d Color |:| s
Model Type  Modified Ramberg-Osgood e (] structure

General Mon-dinear  Thermal Porous

Mon-Linear
Initial Shear Modulus 124040393 kN/m2
Reference Strain 0.000335
Maximurm Damping 0.23
Reference Pressure{Pref) 9.80665  kN/m?2
B Poisson's Ratio(For Dynamic) 0,424

B consider Shear Stress Only

Constraint pressure dependence
ni 0.5

n2 0.5

[ lupdate Young's Modulus
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FEANX 2024

4.1 nitial Equilibrium Force and I nitial Stress Table Functions

FEA NX 2024 (v1.1) Release Note

- Provides the ability to reflect Initial Force on various elements (Truss/Embedded Truss, Beam/Embedded Beam, Plane Strain/Plane Stress , Axisymmetric, Solid, Shell)

+ These Initial Forces can be further used to obtained dynamic analysis results (Eigenvalue, Time History Analysis)

= Static Analysis > Static Load > Initial Equilibrium Force

Initial Equilibrium Force

> Initial Equilibrium Force

R

From Result

MName Initial Equilibrium Force

Element Type  plane Strain/Plane Stress E
Ohbject
Type 2D Element e
=2 Select Object(s) |
Ref. CSye CORD_ID=1 v |
Components

Base Function

Sxx 0 kMfm?  None ~ |
Syy 0 kN/m2  Mone ~ | e
Sz 0 kNfm?  None N =t
Sxy 0 kMfm2  Mone =
[ self-Weight Consideration

Tension{+), Compression{-)

Load Set iLoad Set-1

"l‘*‘éf

=4 oK

Cancel

Apply

From Result

X

Type
Element Type

Ref, CSys

Result Set

Analysis Set

Step

Flane Strain/Flane Stress

CORD_ID=1

[ self-weight Consideration

SoilPlus w

Linear Time History{Modz

v [

Tension(+), Compression(-}

Load Set

= &

|Load set-1

v| &

oK Cancel

Apply

Initial Equilibrium Ferce

4

Transfer I nitial Force

*
Truss/Embedded Truss  Beam/Embedded Beam  Plane Strain/Plane Stress  Aisymmetric  Sofid  Shell
Element (k!\i‘ﬁn’) (kl‘?ﬁ’) (krﬁfﬂ) (kl\Eliin’r‘r’) Ciz\;\gf:[\ggéﬂ Load et Ref CSys Bas;;unc. Base Func. Eas;;um: Base Func. | |
» |
2| -2.514e+00 | -5.:866e+00 | -2.514e+00 | 0.000e+000 | No EHEER MNone Mang MNone None |
3| -2.314e+00 | -5.398e+00 | -2.314e+00 | 0.000e+000 | No EEHETE Mone MNone None None '
4| -2.113e+00 | -4931e+00 | -2.113e+00 | 0.000e+000 | No ZEET None None Nane None
5[ -1.9208+00 | -4.481e+00 | -1.920+00 | 0.00De+000 | No SFER Mone Nong None Nong
6 [ -1.742e+00 | -4.066¢+00 | -1.742e+00 | 0.000e+000 | No EFER None None Mone None
7| -1.580e+00 | -3.686e+00 | -1.580e+00 | 1.304e-012 | No EHEE Mone Nane MNone None.
8 | -1.4348+00 | -3345e+00 | -1.434+00 | 1.117e-012 | No ZEET None None Nane None
9 [ -1.301e+00 | -3.036e+00 | -1.301e+00 | 0.00De+000 | No SFER Mone None None Nong
10 | -1.181e+00 | -2.757e+00 | -1,1812+00 | 0.000e+000 | No EFER None None Maone None
11| -1.090e+00 | -2543e+00 | -1.090e+00 | 0.000e+000 | No EHEE Mone None MNone None.
12 | -1.018e+00 | -2 375e+00 | -1.0186+00 | 0.0002+000 | No ZEET None None Nane None
13 | -9.476e+00 | -2.2711e+00 | -9.476+00 | 0.000e+000 | No SFER Mone Nong None Nong
14 | -8.793e+00 | -2.052e+00 | -8.793e+00 | 0.000e+000 | No EFER None None Mone None
15| -8.163e+00 | -1.905e+00 | -8.163e+00 | 0.000e+000 | No EHET Mone None None None.
oK Cancel Apply
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FEA NX 2024 FEA NX 2024 (v1.1) Release Note

4.1 nitial Equilibrium Force and I nitial Stress Table Functions

= Static Analysis > Static Load > Initial Equilibrium Force

AT

»

m

2002 | -2291e+001 | -3.383e+001 | 0.000e+000 | 0000e+000 | 0000e+000 | -2 346e+001 | —2.201e+001 | -2057e+001 | 0.000e+000 | Q.000e+000 | 0.000e+000 | —1.0782+001 |MNo
2005 | -22891e+001 | -2857e+001 | 0.000e+000 | 0000e+000 | 0000e+000 | -1 078e+001 | —2.281e+001 | —2158e+001 | 0.000e+000 | 0.000e+000 | 0000e+000 | B§400e+000 | Mo
2004 | —2281e+001 | -2158e+001 | Q.000e+000 | 0.0002+000 | 0.000e+000 | 8.400e+000 | —2281e+001 | —1 361e+001 | Q.000e+000 | 0.0002+000 | 0000e+000 | 2161e+001 | Mo
2005 | —2291e+001 | —1 361e+001 | 0.000e+000 | 0000s+000 | 00004000 | 2161e+001 | —22812+001 | -5630e+000 | 0000e+000 | 0.000e+000 | 0000e+000 | 2 BEZe+001 | Mo
2006 | —2.291e+001 | -5630e+000 | 0000e+000 | 0000e+000 | 0000s+000 | 2882e+001 | —2281e+001 | 7500e—001 | 0000e+000 | 0000e+000 | 0000s+000 | 3.0282+001 |Mo
2007 | —2291e+001 | 7500e-001 | 0.000e+000 | 0000s+000 | 0000e+000 | 3.028e+001 | —2201e+001 | 7&70s+000 | 0000e+000 | 0000s+000 | 0000e+000 | 2.755q+001 |No
2008 | —22912+001 | 76708+000 | 00008+000 | 0000s+000 | 0000=+000 | 2 755e+001 | -2 2015+001 | 1 405e+001 | 0000e+000 | 0000s+000 | 0000e+000 | 210345001 | Mo
2008 | —2791e+001 | 1405e+001 | 0000e+000 | 0000e+000 | 0000e+000 | 2103e+001 | —2251e+001 | 2203e+001 | 0000e+000 | 0000e+000 | 0000e+000 | 7 500e+000 |No
2010 | -2291e+001 | 2203e+001 | 0.000e+000 | 0000e+000 | 0000e+000 | 7500e+000 | —-2291e+001 | 3001e+001 | 0000e+000 | 0.000e+000 | 0000s+000 | —1.202e+001 | Mo
2011 | -2291e+001 | 3.001e+001 | 0.000e+000 | 0000e+000 | 0.000e+000 | -1 202e+001 | —2201e+001 | 3746e+001 | 0.000e+000 | Q.000e+000 | 0000e+000 | —3.564e+001 |No
2012 | -2281e+001 | 3746e+001 | Q000e+000 | 0.000e+000 | 0000e+000 | -3564e+001 | -2281e+001 | 4587e+001 | Q000e+000 | 0.000e+000 | 0.000e+000 | -4 875e+001 | Mo
2013 | —2201e+001 | 4557e+001 | 0.000e+000 | 0000e+000 | 0.000e+000 | ~4 875e+001 | —2.281e+001 | 4810e+001 | 0.000e+000 | Q.000e+000 | 0000e+000 | —5.842e+001 | No
2014 | —2291e+001 | 481 0et001 | 0.000e+000 | 0000e+000 | 0.000e+000 | —G 842e+001 | —2.281e+001 | -4 587e+001 | 0.000e+000 | Q.000e+000 | 0.000e+000 | —4.875e+001 |MNo
2015 | -2291e+001 | -4597e+001 | 0.000e+000 | 00002+000 | 0000e+000 | —4 B75e+001 | —2.281e+001 | —5.746e+001 | 0.000e+000 | 0.000e+000 | 0.000e+000 | -3 564e+001 | Mo
2016 | —2.2510+001 | -3.746e+001 | 0.000e+000 | 00002+000 | 0.000s+000 | -3 564e+001 | —2281e+001 | -3.001e+001 | 0000e+000 | 0.000e+000 | 0000e+000 | -1 202e+001 | No
2017 | —2291e+001 | -3.001+001 | 0000e+000 | 0000e+000 | 0000e+000 | —1 202e+001 | —22812+001 | -2 2032+001 | 0000e+000 | 0000e+000 | 0000e+000 | 7 500e+000 |No

2018 | 2201e+001 | —22032+001 | 00008+000 | 0000e+000 | Q000s+000 | 7500e+000 | -2 251e+001 | -1 405e+001 | 0.000e+000 | 0000s+000 | 0000s+000 | 21032+001 |MNo
2018 | =2 201 e+nM | 1 4nFe+0r | AnAne+0nn | ANNNe+00n | ANNAe+0nn | 21 03e+0nt | —2 281 a+n01 | =7 A70e+000 | A 0NNe+000 | 0 0nne+nnn | Aoone+0nn | 2 785a+001 | ke il
< 1 J 3
ok | [mea | [&E ]

I nitial Equilibrium Force of Beam Element

-
Initial Equilibrium Force x

Truss/Embedded Truss  Beam/Embedded Beam  Plane Strain/Plane Stress Axisymmetric  Soiid  Shell

S S S 5 Self-Weight Base Func. | Base Func | Base Func. | Base Func
Bement | s | qoums | oo | gowm | Consideraton | LoAdSet RELIES S S it |
2 | -2.514e+00 | -5.866e+00 | -2.514e+00 | 0.000e+000 | No Mong |
3| -2:314e+00 | -5.398e+00 | -2.314e+00 | 0.000e+000 | No Mone Mone Mone Mone ‘
4| -2.113e+00 | -4.931e+00 | -2.113e+00 | 0.000e+000 | Mo Mane MNone Nang Mone
5| -1.920e+00 | -4.481e+00 | -1.920e+00 | 0.000e+000 | No Maone MNone Mone Maone
6| -1.742e+00 | -4.066e+00 | -1.742e+00 | 0.000e+000 | No MNone MNong Naone Mong
7| -1.580e+00 | -3.686e+00 | -1.580e+00 | 1.304e-012 | No Mone Mone Maone Mone
8| -1.434e+00 | -3.345e+00 | -1.4342+00 | 1.117e-012 | No Mane MNone MNang Mone
9| -1.301e+00 | -3.036e+00 | -1.301e+00 | 0.000e+000 | No Maone MNone Mone Maone
10 | -1.181e+00 | -2.757e+00 | -1.181e+00 | 0.000e+000 [ No MNone MNong Naone Mong
11| -1.080e+00 | -2.543e+00 | -1.090e+00 | 0.000e+000 | No Mone Mone Mone Mone
12 | -1.018e+00 | -2.375e+00 | -1.018e+00 | 0.000e+000 | Mo Mane MNone Nang Mone
13| -9.476e+00 | -2211e+00 | -9.476e+00 | 0.000e+000 [ No Maone MNone Mone Maone
14 | -8.793e+00 | -2.052e+00 | -5.793e+00 | 0.000e+000 [ No MNone MNong Naone Mong
15 | -B.163e+00 | -1.905e+00 | -8.163e+00 | 0.000e+000 | No Mone Mone Mone Mone
QK Cancel Apply

I nitial Stress of Plane Strain/ Plane Stress Element
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FEA NX 2024 FEA NX 2024 (v1.1) Release Note

5.Hinge (M-® Data) Assign Table

- Provide a convenient function to define Hinge property as a Table.

= Mesh > Element > Hinge Table

I]Create EMDdiﬁf Topo. _é.aﬂExtmct 3B Interface /7 Hinge ~
Ty Delete [[E] parameters [|] Diwide .k PilefPile Tip Hinge... il Fluid Boundary

™ Modify I] Connection [ Measure M| Free Field Hinge Table Ff
Element Besm

Create Hinge X

Truss ElasticLink Paint Spring

Element Inelastic Hinge Property

I

2_Mphi
3_Mphi
4_Mphi
5_Mphi
6_Mphi
7_Mphi
8_Mphi
9_Mphi
10_Mphi
11_Mphi
12_Mphi
13_Mphi
14_Mphi

\ 4

e et I R I R (T e

w

ke
L]

i
-

'y
M

e
LE%]

=l
B

Cancel || Apply
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FEA NX 2024 FEA NX 2024 (v1.1) Release Note

6. Hinge (M-® Data) Import

- Provide a convenient function to export orimport Hinge Property data in CSV file format.

= Mesh > Prop./ Csys./ Func. > Hinge > CSV Import
F |
Add/Meodify Property X
-
Mo Marme Type Create |
i 1_Mphi Beam Modify...
2 2_Mphi Beam \1,
3 3_Mphi Beam Copy
i 11 ssv — Microsaft Excel — = b 4
4 4_Mphi Beam
i Delete . @ . 5 x
5 5_Mphi Beam .
: = o e EaE L E -
& 6_Mphi Beam Impgrt... A . I
: D s l[a on| BEERETINEUT BAD ... BAERE B
7 7_Mphi Beam Rendmber SR || et S st o || BIES | @ SO R
8 8_Mphi Beam ice i 5 284U o W
9 g_Mphi Beam CSV Import ¥
. (= 1 [N RN NS (S | Koo b b M N il FraplidiS il Bal i,
10 10_Mphi Beam CSV Export 0E D kM m 2026400 9.88E-05 461E+03 112E-03 6.415+03 109E-02
11 11_Mphi - po 0E D kM m 109E+03 108E-04 295E+03 208E-00 357E+03 3.37E-02
- 0E D kM m 2 02E+03 986E-05 460E+03 112E-03 6.41E+03 1 0DE-02
12 12_Mphi Beam 0E D kN i 10SE+03 107E-04 284E+03 2.08E-03 357E+03 338E-02
= T | 0E D kN m 202E+00 9.85E-05 459E+03 112E-03 6.39E+03 1.10E-02
13 13_Mphi Beam 0E D kM m 10SE+03 107E-04 254E+03 208E-03 357E+03 3.39E-02
14 14 Mohi Bt 0E D kh m 201E+00 983E-05 459E+03 112E-03 GA9E+03 1.10E-02
_p 0E D kM m 108E+03 107E-04 254E+03 2 08E-03 356E+03 341E-02
Close 0E D kM i 201E+03 9.81E-05 458E+03 1.12E-03 6.39E+03 1.10E-02
0E D kM m 10SE+03 196E-04 2593E+03 208E-03 356E+03 341E-02
L 0E D kM m 201E+03 9.79E-05 457E+03 1.11E-03 6.38E+03 1.10E-02
T2 IO MR O 5 T 0E D kM m 108E+03 196E-04 293E+03 208E-03 J55E+03 342E-02
13 2006 Mph D 5 3 MT 0E D kM m 2 00E+03 078E-05 457E+03 111E-03 637E+03 110E-02
14 2086_Mph D é 3 MT 0E D ki i 107E+03 106E-04 253E+03 208E-03 355E+03 344E-02
15 |2087_Mph D 5 3 MT 0E D kM i 2 00E+00 8.76E-CH 456E+03 111E-03 6.36E+03 1.11E-02
16 2007 Mph D f 3 MT 0E D kM m 107E+03 105E-04 252E+03 208E-03 354E+03 345E-02
17 2038 Mph D 5 3 MT 0E D kM m 199E+03 D74E-05 455E+03 1.11E-03 625E+03 1.11E-02
18 2038 Mph D 8 3 MT 0E D kM m 107E+03 105E-04 252E+03 2 07E-03 354E+03 3 45E-02
19 2039 Mph D 5 3 MT 0E D kM m 199E+03 D.72E-05 454E+03 1.11E-03 834E+03 1.11E-02
20 2039_Mph D 8 3 MT 0E D kN m 1076403 104E-04 281E+03 207E-03 353E+03 347E-02
21 2040 Mph D 5 3 MT 0E D kN m 189E+03 0.71E-05 453E+03 1.11E-03 633E+03 1.11E-02
22 2040 Mph D 8 3 MT 0E D kM m 107E+03 1.04E-04 251E+03 207E-00 J53E+03 3.48E-02
23 12041 _Mph D 5 3 MT 0E D kM i 158E+03 0BDE-05 453E+03 111E-03 §33E+08 1.11E-02
24 2041 Mph D 6 3 MT 0E D kM m 10BE+03 1D4E-04 251E+03 2 07E-03 353E+03 3 40E-02
W] 11 A AT ) ) ) ) i m 0
- RUK [EEE e o
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FEANX 2024

6. Hinge (M-® Data) I mport

- Provide a convenient function to Import midas Civil mxt file format(Automatically calculated Hinge Property)

FEA NX 2024 (v1.1) Release Note

= File > Import > midas Mxt...

. New
I Create @ new document

Open

~ Ol

", Open an existing document

Save
H Save the active document

g Save As...
ﬁ Save the active document
with'a new name

Import
H Import the selacted file

Export

& Close
I~ I Close the active document

5 Close All
i I Close all documents

Export the active document

Import the geometries or FE model in the selected file
. Import CAD File...
AL
S5 Import the CAD file inko a current project

» DXF 2D (Wireframe)...
DR
B Import the DXF 2D file into-a current project

« DXF 3D (Wireframe)...
|m=

Import the DXF 3D file into a current project

DWG (Wireframe)...
H

into o clrent projact

midas Mxt...
@ Import the midas MXT file.

Input Method
() User Input @ Auto-Calculation
Input Type
© Strengih - Stiffness Reduction Ratio
Sirength - Yield Displacement
Prapetties i
Type Prirnary Curve
Symrnetric Asurmmetric
Yield Strength
TE o E
& [F1 05 05 tonf-m
I ! tonfm
*.mxt
Lt |

v

—
1 GeoXD Neutral Format File{*.FPH)...
Import the Neditral File
GTS NX Neutral Format...
Open Neutral Fie

TImport Nodal Results(™. txt)
Import nodal results File

Stiffnass Reduction Aatio .
Deformation Indexes

(G Initial Stifiness
|Alphal 0.5 0.5 BEI/L FEL 2EIL
|Aphaz 01 01 Obger 1 x

© Elastic Stiffness
Skeleton Curve

L -

Unloading Stiffness Parameter
Exponent In Unloading Stifness Caleulation © 04

Inner Loap Unloading Stiffness Reduction Factor 1

Cancel

Midas civil M-¢@ Hinge (Auto Calculation)

2R
54 3 D
3 3 3 3
ERE
5 A B P
5 % A B
* % B D
s I . T
> P M D
o I I I |
s I I N |
* P P D
5 % A P
LI T

4 D D

Structure + Ground Connection Analysis
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7. Nastran file Export

+ Provide a convenient function to export to a format that can be used as an Input file in Nastran.

= File > Export > Nastran file export

s, Hew L - /
ﬂ Create a new document (8 Soilworks Neutral Format File for 2D(*.FPN)...

Hﬂ| Save Geometry(2D) to Meutral File

Open ) .
e i | Soilworks Neutral Format File for 3D{*.FPN)
| = | e = a aun
L—) e ol Exsibing docrent wl Save Geometry(3D) to Nautral File

Save GTS NX Neutral Format...
H Save the active document i Save Meutral Fle
midas Civil...
—p Save As... & Export the midas Civil file.
ﬂ Save the active document
with @ new name
midas Gen...
4 Import Export the midas Gen file.
d Import the selected file k

Export Nodal Results{™.txt)
Export Export nodal results Fle

Export the active document®
Execute midas Convert...

P Import/Export model data between LIRA-SAPR/SCAD 5W and
. Close A GTSNX...
|| Close the active document
q Export Nastran Input File...
¥ Export Nastran Input File

i Close All
[ I Close all documents
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8. Newmark- Method

 Provide the Newmark Method used in the Direct Integration Method of dynamic analysis.

+ Three Input methods are provided, of which Constant Acceleration is recommended as it provides the most stable analysis.

FEA NX 2024 (v1.1) Release Note

= Analysis Case > Analysis Control

Analysis Control

General Dynamic  Monlinear
Damping Definition
Damping Method

B tnitial Stiffness Dependence

Ground Damper Relaxation Coefficent

Cp 1 Cs 1
Time Integration Method
MNewmark Metho
Gamma S Eeta 0.25

© Constant Acceleration () Linear Acceleration () User Input

[ IHHT-a Methad -0.05

x )

Cancel
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9. Random Setting of Dynamic Analysis Output Time

+ The Output time interval for dynamic analysis can be set arbitrarily, facilitating result output only at required time steps.

= Analysis Case > Analysis Case Setting > Time Step

Add/Modify Analysis Case A

Analysis Case Setting

Title Time Step =
Description Analysis Control e
Solution Type Monlinear Time History v Output Contral e

Analysis Case Model

All Sets < =E Active Sets

= -y Mesh - @y Mesh

- @ Default Mesh Set . @ Default Mesh Set

&8 Boundary Condition &6 Boundary Condition

)
@ Dynamic Load £B Dynamic Load
3 Contact Pair 2 Contact Pair
&5 Boundary Condition (In-Situ)
Time Step X
Time Step for Analysis and Output
Define Time Step

Spedfic Output Time 0.5 I
Summary
Total Time Duration 0
Total Time Steps a

Solve Each Load Set Independently Sorting Marme i oK Cancel Apphy 8] 4 Close
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10. Bowl Model

+ The Bowl Model, a material model capable of liquefaction analysis, has been added. Compared to other material models, it has fewer parameters, can be easily determined from

FEA NX 2024 (v1.1) Release Note

experimental values and estimated values. The analysis time is also low, making it the ideal choice for liquefaction model that can be easily used in practice.

= Mesh > Prop./ Csys./ Func. > Material

GL )
T somaer | | e
140 18.53
3| L
170 21.28
-75
Back
Fill B
200 21.18
-15
220 2157
-18
Clay Ac 180 15.69
-28
245 17.65
-32| Sand Ag
305 17.65
-37
305 18.14
Sand
50 Ds
350 18.14
-61
Clay Dc 303 17.65
-83

Ac

Ag

Ds

Dc
LK

Fixed End(E+ F &)

B. Ag Layers > Modified Ramberg-Osgood+ Bowl Model
Ac. Ds. Dc Layers > Modified Ramberg-Osgood Model

-

Mame 1
Import Earthguake
Time Value
(sec) (m/sec?)
0 -0.0097
E 0.01 0.12542
B 0.02 0.13063
| 8 0.03 0.01762
. 0.04 0.11057
| . 0.05 0.14863
B 0.06 0.07264
i 0.07 0.04739
F 0.08 0.11009
E 0.09 0.06547
B 0.1 0.04929
| 0.11 0.14577
Baseline Correction
© original (") Consider

Time Function Data Type

Acceleration

Scaling
© scale Factor 1

() Max. Value 0 mfsec

Self Weight Graph Option

[Tl %-axis Log Scale
9,806 mysec? :J i
[_]¥-axis Log Scale

10 T —

Value

E_|._ Min:- 8.104 [m/sec?] ——
TE 5§ b o e ko8 o W b W
Time

oK Cancel Apply

Description  T2-1-1(1995, HYOUGOKEN_South, NS)

Ground Acceleration
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FEA NX 2024 (v1.1) Release Note
10. Bowl Model

- During an earthquake in the depth direction, it can be confirmed that the acceleration is attenuated and the displacement increases through the response on the maximum acceleration and
maximum displacement indicators.

= Mesh > Prop./ Csys./ Func. > Material
Max Horizontal Acc. [gal] Max Horizontal Disp. [cm]
0 500 1000 0 50 100 600
| B ’ i
— 400
| — 'i
— B B 5 S 200
— 2
S
- 20 -20 $ -200
x
Ac 3
= _400
= Earth’s Surface
-30 -30 -600
Ag 0 5 10 15 20 25 30
) Time [sec]
E 40 E 40 9 . . .
- 5 Surface Horizontal Acceleration — Time Graph
2 2
- ] 60
B -50 g -50
o ] d — 40
3
o
_ -60 -60 g %
B
s 0
§
b -70 -70 E -20
-40
Earth’s Surface
-80 -80 =60
_ 0 5 10 15 20 25 30
Time [sec]
"90 —90 - - -
Surface Horizontal Displacement — Time Graph
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10. Bowl Model

- Asthe acceleration of the focal point is transmitted to the surface, In the liquefaction layer, excess pore water pressure increases and shear stiffness decreases.

+ This can be confirmed from the shear stress-shear strain relationship.

= Mesh > Prop./ Csys./ Func. > Material

Acc. (m/s2)

2 !
. 2
! S o]
: Acceleration Result g -
£ ua ) "
. E J Node 46 s
S -
3 de 43 P g
Nox g .o o ;
w g e 3
S 1 E §
2 g - H
E ; ! R . “
. y 7 8
g S ..
3 - w Time (sec) Shear Strain
5 3
s e ? Time (sec)
2 2 .
]
7 e ue
E Node 59 3
5
£ =
3 Node 61 @ i =
8 " 8
5 g i &
< 3 2
£ S ]
g 10 15 20 25 30 8 b Node 59
< b
3
Time (sec)
Shear Strain
7
Time (sec)
2 "
> k]
[ —_
o
L ' g
5 2 Node 65 =
3 N 2
Node 70 g e &
1 'E = g
5 .. 2
o
2
g
&

Time (sec) Shear Strain

Time (sec)

Node 67

Shear Stress (Mpa)

3 : § Node 67
ﬁ g @ Time (sec) Shear Strain
ad Time (sec) Excess Pore Water Pressure Shear Stress —Shear Strain
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11. Multi-Spring(Multi Shear Spring)

+ The existing dynamic analysis material model was developed with focus on horizontal behavior for underground structures. By adding multi-spring elements, sequential shear was

introduced. This is an expanded function that can predict displacement in the vertical direction during an earthquake.

FEA NX 2024 (v1.1) Release Note

» Modified RO/ HD . GHE-S Model . Multi Spring

250
- 200 o
I G
I >
3 150 P
1 é‘:, ) "4_;.;-"“}
I g —g‘;‘;win
5 Pl
I § 100 .
I _gté-zf“ ——FEA NX n=0
I Vil —6—FEA NX n=1
I 50 7z FEA NX n=3
' ’7-’. — Skeleton Curve
| 0
0E+0 2E-4 4E-4 6E—-4 8E-4 1E-3

Shear Strain

Multi-Spring(Multi Shear Spring) Can be considered when using Modified Ramberg-Osgood Model ,
Modified Hardin-Drnevich Model / GHE-S Model.

150
100 s
~ e
» 50 —e—FEA NX n=0
—€—FEA NX n=1
FEA NX n=3
== Skeleton Curve
0 #
OE+0 1E-4 2E-4 3E-4 4E-4 5E-4
Shear Strain

Simple Shear

Modified Ramberg-Osgood Model

Sequential Shear
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11. Multi-Spring(Multi Shear Spring)

FEA NX 2024 (v1.1) Release Note

Simple Shear

Modified Hardin-Drnevich Model

Sequential Shear

200 150
= == -
1 1
’ - 150 — | " ]
I I 3 — I I R ™
1 I 3 100 7 |
I 1 G P I :
I I & & 1 | &
/, —e—FEA NX n=0 I 1 —e—FEA NX n=0
I I 50 v 4 5 FEA NX n=1 I I —&—FEA NX n=1
I I ’,' FEA NX n=3 I FEA NX n=3
1 1 & —~~  Skeleton Curve 1 — -  Skeleton Curve
7 | I 4
’ v G !“ '
l 0E+0 2E-4 4E-4 6E-4 8E-4 1E-3 l : 0E+0 1E-4 2E-4 3E-4 4E-4 5E-4
Shear Strain + I ———————— Shear Strain
Simple Shear GHE-S Model Sequential Shear
250
450 f————— — — -
400 1 1 200 =
, 7w . | ] T
- o 1 | g 150 # -
I 1 g e | : 3 / ;
| | § 250 oﬂ’f | 2 V4
I I 3 1 § 100 Y e
h k 3 200 1 I f P 4 ~6—FEA NX n=0
y ## —oFEA NX n=
: ;| i ! o f nii
100 ~&—FEA NX n=1 1 | y & N
' ’ S I I {._S,/, = Skeleton Curve
’ ’ 50 ,,’/ =, Skeleton Curve I 0 ﬁé
I 0 & | OE+O 1E-4 2E-4 3E-4 4E-4 5E-4
I l’ 0E+0 2E-4  4E-4 6E-4 8E-4 1E-3 l I Shear Strain
Shear Strain I ———————— I
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11. Multi-Spring(Multi Shear Spring)

FEA NX 2024 (v1.1) Release Note

&==100.0m

Analysis Model (2D)

85.0m

» Modified RO/ HD . GHE-S Model . Multi Spring

10.0m

5.0m

10.0m | 10.0m

85.0m

100 . Om =)

10. Om

Side : Horizontal Roller

Fixed End(E+ F I nput)

r

Time History Load Function

Description T2-1-1{1995, HYOUGOKEN_South, NS)

Mame 1
Impart Earthquake
Ground Material Properties e
(sec) (m/sec?)
. . — . . Max. 0 -0.0097
Unit vol. weight | Standard Confining Pressure | Shear modulus of E . _|Confining Pressure| _ . + 4 = =5
Ground Model 2 ; Refer. Strain Poisson’s Ratio| Dampi | . oLy O 1ez
kN/m3z] [kN/m2] [kN/m2] Dependence Coff. Ra::g 0.02  0.13068
0.03 0.01762
Fill Layer [Modified R-O 17.00 28,00 8400000 |  4.29E-04 0.50 0.33 024 | — o T
Sand Layer |Modified R-O 18.00 60.00 60000.00 1.27E-03 0.50 0.33 0.24 0.05 -0.14853
Clay Layer |Modified R-O 20.00 152.00 128000.00 1.51E-03 0.50 0.33 020 0.06; -0.07264
0.07 0.04739
0.08 0.11009
0,09 0.06547
0.1 -0.04929
0.11 -0.14577
Baseline Correction
© original () Consider

B R T AL IR e e e B e B B R

Time Function Data Type

Acceleration “
Scaling Self Weight Graph Option
© scale Factor 1 ] %-axis Log Scale

9.806 mfsec?

[ Y-axis Log Scale

() Max. Value a mfsec

¥

05
=035
055
075 s

0es
0es
045 1+—
025
005

Max:612 gal

6 B8 1012 14 16 18 20 22 24 26 28 30

oK Cancel Apply

Ground Acceleration

Mibns
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11. Multi-Spring(Multi Shear Spring)

» Modified RO/ HD . GHE-S Model . Multi Spring

REL DISPLACEMENT
REL DISPLACEMEMT

+2000
-023 -080

+1200

+1600

£ 1320 & —

o NN DA aayasnEyARE SRR AR NRARRANI] [
e DT T T T L Lt

=015 +1400

+1200

+1000

Residual Vertical Displacement Maximum Horizontal Displacement

No Multi Spring

REL DISPLACEMENT REL DISPLACEMENT
Tv.em TX.om
-050 +2000
-050 +18100
-070 +1600

+1400

+1200

+1000

Residual Vertical Displacement Maximum Horizontal Displacement

Multi Spring n=2
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FEA NX 2024 (v1.1) Release Note

11. Multi-Spring(Multi Shear Spring)

» Modified RO/ HD . GHE-S Model . Multi Spring
0
-0.5
g
Node 1D:359 R
g -
T -5
T —n=0
—n=2
=2
0 5 10 15 20 25 30
Time [sec]
Vertical Displacement Time History
1500 20
1000
10
3 500
g T
] o
< 0 % 0
8 500 | =
:E —n=0 .é -10
s 1000 . S —n=0
s —n=2 T —
-1500 -20
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time [sec] Time [sec]
Horizontal Acceleration - Time Horizontal Displacement — Time History
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11. Multi-Spring(Multi Shear Spring)

FEA NX 2024 (v1.1) Release Note

» Modified RO/ HD . GHE-S Model . Multi Spring
Analysis Case (3D)

Bottom Viscous Boundary (2E I nput)

Vibration Direction PN

Side

YZ face — Repeated BC (Equal Displacement constraint in all
three directions for nodes at the same depth)

XY face —Z Direction Fixed

tary Load Fur ®
Time Function Data Type
Name L Acceleration
Import Earthquake Scaling Self Weight Eraph Option
© scale Factor 1 ] %-axis Log Scale
B 9.806 mfsec? =
Time value | () Max. Value mfsec | -ands Log Scale
(sec) (m}sec?)
| [} 0.0097 400
B 0.01 0.12542
. . 0.02 0.13068
Ground Material Properties E 003  Sun
- 004  -0.11057
=5 =
Unit vol. weight | Standard Confining Pressure | Shear modulus of E ._|Confining Pressure| _ . . 5 3 0.05 -0.14863
Ground Model |~ N/ms) TkN/m2] kN/m2] Refer. SKDIN| pependence Coff |0 o s Ratio) Damping | . L
Ratio i 0.07 0.04739
Fill tayer  |Modified R-O 17.60 18.00 64980.00 3.39E-04| 0.50 033 030 | . 0.08 0.11009
Sand Layer |Modified R-O 17.60 66.00 64980.00 1.29E-03 0.50 033 030 | 09 ErOLSY,
Clay Layer |Modified R-O 16.70 120,00 38250.00 3.97E-03 0.50 033 020 = fl] 004979
011 0.14577
Baseline Correction S0 T T T T T T T T T T T t t T T
© Original () Consider 0 2 4 6 B 1012 14 16 18 20 22 24 26 28 30
Description T2-1-1{1995, HYOUGOKEN_South, NS) oK Cancel Apply

Ground Acceleration
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11. Multi-Spring(Multi Shear Spring)

FEA NX 2024 (v1.1) Release Note

» Modified RO/ HD . GHE-S Model . Multi Spring

REL DISPLACEMENT

T, cm

+0 &0

+040

+030

+020

+0.10

+0.00

-010

-0z0

-030

=040

—-0&0

REL DISPLACEMEMNT

T, cm
+0 50

+040

+020

+020

+0.10

+0.00

010

-0z0

—-0z0

=040

-0E0

Residual Vertical Displacement
Multi Spring X

Residual Vertical Displacement
Multi Spring n=2
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11. Multi-Spring(Multi Shear Spring)

FEA NX 2024 (v1.1) Release Note

» Modified RO/ HD . GHE-S Model . Multi Spring

1000

500

-500

Max Horizontal Acc. [gall]

-1000
0

5 10 15 20 25
Time [sec]

Horizontal Acceleration — Time Graph

30

Horizontal Disp. [cm]

Horizontal Disp. [cm]

0
-0.5 v
—n=0
—n=2
-1
0 5 10 15 20 25 30
Time [sec]
Vertical Displacement — Time Graph
20
10
0
-10
—n=0
—n=2
-20
0 5 10 15 20 25 30

Time [sec]

Horizontal Displacement — Time Graph
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12. Rayleigh Damping by Element(Material)

- During seismic analysis, the superstructure, substructure, and ground all have different attenuation coefficients

+ Therefore, in the analysis, a function is installed to calculate the attenuation coefficients o and B for each material.

» Analysis > Analysis Control > Dynamic > Damping Method
Previously, Only approximate Settings could be made by inputting the period and frequency and using internally ca
Iculated a and B.
Now it is possible to directly input a and B.
Previous Version New Version
Damping Coefficients for Specified Materials = Damping Coefficients for Materials/Properties x
Damping Coefficents for Spedified Materials H User Input
Mo, Mame Type Damping Ratio Alpha Beta Mame concreted Brrlanspsnrﬁnnal Bg?;:::::ﬁsnnal
Damping Ratio 0.05 Alpha a
Mode 1 0 [ Beta 0
» Mode 2 o [H Calculate Alpha/Beta |
Modify
Mo Mame Alpha Beta
1 B 0 0
2 Acl 0 0
3 Ac2 0 0
| |4 Dc 0 0
@ 5 concreted i) ]
- ) & concrete ] 0
| oK Cancel
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12. Rayleigh Damping by Element(Material)

» Analysis > Analysis Control > Dynamic > Damping Method Damping Constant of DAM

Strain Energy Proportional Madal Damping Ratio X
Qutput Data
Analysis Set Slope v
s
DAM
o o
®
E gig
. ]
T T i e E i
li il 1] T E =
i 1T I i ] s S -
i i il 1 | |
i I
Gr - ‘ ‘ S A [
[ [
I A [Tl [
| Hh I e Mode | Frequency | Period PN MPM | MPM |Modal Damping
L[] 10T 11111 I No. (Hz) (sec) X (96) Y (%) Z (%) Ratio
1
Z 1101511 | 009078 | 2726113| 421372| 0.00000 0.05000
3 1266373 | 007897 | 175882 | 56.60764| 0.00000 0.05000
4 18.93062| 005280 | 11.66605| 027001 000000 0.05000
® An a I sis M od el 5 2682553 | 003728 | 0.10583 | 12.20218| 000000 005000
y 5 2806572 | 003488 | 339262 | 055307 000000 0.05000
7 A0 28003 003301 N 29382 0 4RAE12 000000 005000
{ Damping Method X Caleulation of Mass and Stiffness Coeffidents
Damping Damping Option 1B Mass Proportional [ stiffness Propartional
| Direct Madal Mass: Stffness Proportional | Modemo. | Frequency(z) | DampingRato . | c=Alpha™M + Betax
i — Cale,
Mass and Stiffness Coeffidents M Stiffness | Mode1 Mode1 5527 0.05 Npﬁa [Mpha 3.47272
P T e Proportional Proportional | Modez Mode1 | s527 0.05 e e 0
(C) Direct Specification o 0.001
et o Graph Range Cose
© calalate from Modal Damping = = b
Coeffidents Caloulation 3 5
Modze 1 Mode 2 - f h G d
O Frewerey o 0 Damping Constant of the Groun
() Period [sec] o 0 . . .
Straiin Energy Propartional Modal Damping Ratio X
Damping Ratio 0 o Ouitpat Data
Analysis Set Ground
8 considering Material Property Damping | Damping Coeffigents... I
i A
@ Eigenvalue Analysis of Structures and Ground :
| ok ] Cancel .
| . i 3
2 o
S o
A 5 L
3 -
Damping Coefficients for Materials/Properties b (S
01 2 3 4 5 6 7 8 3 WA OPWMWIBEGEWBIED
8 User Tnput Frequency(tHe)
Mame coneret=n Imf;mmal Igf:g‘;zsmal Mode | Frequency |  Period WP WPM. | WMPM. |Modal Damping
Na. (Hz) (sec) X%) Y (%) Z0%) Ralio
Damping Ratio 0.05 Alpha 0.0809760105 1
Ve 0214 [ ks B DR 2 1072275 |  009326| 0.00000| 077207 | 0.00000 0.05000
_ Lttt e 3 1384442 | 007223| 0.00000| 6250202 0.00000 0.05000
Mode 2 0324 [ Calclate Alpha/Beta 4 1410828 007088 | 000000 0.00000| 0.00000 0.05000
- 5 15:50330 006450 | 0.00000| 619023 | 0.00000 0.05000
—_— 5] 1582405 006319 0.00000 0.00000 0.00000 0.05000
[ modiy | 7 1770498 00sR4R| ononon|  oooann | 00n0nn 0 05000
1 Calculation of Mass and Stiffness Coeffidents
1 0 Damping Option 18 Mass Proportional [0 stiffriess Proportional
2 ]
3 o | ModeNo. | Frequencyfts) | Damping Ratio & | c=Aipha™M + Beta™
— [
: : | Mode 1 Mode 1 ~ | B.45865 0.05 Apha || Alpha  5.31473
‘ 5 ot : | Mode2 modes v | B.asass 0.05 B pen o
6 conerete 0.123054 0.0199442 —
Graph Range [ caulate &Plot Close:
ok Cancel

® Perform Dynamic Analysis ® Damping Constant for
@ Damping Coefficients for Material each mode
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13. Fluid Element (Sloshing)

+ Aliquid element that can simulate the water in the structure and the liquid gas contained in LNG tank has been added. This is a function that calculates the wave height and pressure results
during an earthquake and predicts through analysis how much pressure will be generated.

FEA NX 2024 (v1.1) Release Note

» Mesh > Prop./ CSys./ Func. > Material

Material

jinj 4 MName  GENEEE]

Inviscid

Bulk Modulus ()

Unit Weight{y)

!

Shell Flane Stress Flane Strain Geogrid(2D) Plot Only{2D)
Gauging Shell Axisymmetric Composite Shell
Sloshing Fluid(20) Sloshing Fluid{Axisym.)

bin] 7 Mame 2D Property Color l:l w

" Create/Modify 2D Property

Material 4 MAT M4 v &

Thickness 1 5

Corcel | ooy

x
coor N~
2200000 kitjm?
9.80665  KM/m?
w  Create/Modify 3D Property >
Sloshing Fluid

o 4 Name ATT4 Color [ ~

Material 4 MAT M4 v | g
Cancel Apply

™ A

Add/Modify Material
Mo Mame Type
MAT M1 Isotropic-Elastic
2 MAT M2 Isotropic-Elastic |5|:;,tr|}pi r
MAT M4 Sloshing Medium )
10 MAT M10 Isotropic-Elastic Orthotropic
2D Equivalent
Interface and Pile
Sloshing Medium
LA LU U LALET
Renumber
Database
Material
Close
Add/ Mo Propert s
Mo Name Type Sub-Type Create | v |
1 ATT 1 D Shell
2 ATT 2 2D Shell 1 D o
3 ATT 3 Other Fluid Boun. .. | D
4 ATT 4 3D Sloshing Fluid
5 ATT S Other Fluid Boun... | 30
5] ATT A Other Point Spring
Other
Renumber
Property Close
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13. Fluid Element (Sloshing)

» Mesh > Element > Fluid Boundary

[§l create [B% Modify Topo. BiExtract BB Interface /4 Hinge - I Free Surface

e Delete [[] Parameters  [|]Dnide L Pile/Pile Tip §ilj Infinite | gl Fluid Eoundar_yll >
% mModify 11 Connection ] Measure || Free Field @l Seepage cut DFF _
Element =
'Creat&.-"Mudify Other Property * .
E?Exsggr:.ﬁg D & Name  Other Property coor [ -~ qu uid
Elastic Link
igid Link .
;n;betlded Aisymmetric Point Type Line !
IEnrr:I;r&deiid Axisymmetric Ling Flid Boundary Type Fre__e_s!.!r_face_ -
E";:!'l ISTJt:;I:éeEehamor for Shell Interface Gravity Acceleration(g) 9.80885 mjsect
Pile Tip =~
T — Structure
Free Fleld . . Ta n k
Seepage Cut Off qu uid
A
. Fluid Boundary
Create Fluid Boundary b
Line  Plane
Element ID 6142
Target Object
Type  From Free-Edge w
[E Select Element(s) ]
Property

Fluid Boundary
7 ~ | & . (Interface between
' v Analysis Model Structure and liquid)

Mesh Set |Line Fluid Boundary w | )\
& OK | Cancel  Apply P Set Boundary element on the part in contact with the object
' T and on the top of the liquid

'S
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13. Fluid Element (Sloshing)

» Mesh > Prop./ CSys./ Func. > Material

Ground 1
Ground 2

Ground 3

Velocity Potential Theory

2 R H
Natural Cycle T55=;=2W\/ coth(s,-;)

Wi 554

Natural 1 n-1)-7-g n—1)-7-H
Frequency f(H:):EJﬁtmj((#j

L L

Perform an eigenvalue Analysis including liquid elements and compare the natural frequency and natural period as follows.
giisthe i th root of dJ1(r)/ dr=0 . and is calculate as €¢1=1.84118.

Ts(s) f(Hz)
Theoretical value 6.43 0.141
Analysis value 6.35 0.157
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14. Dynamic Analysis Min/ Max value occurrence time output

- Occurrence time of the dynamic analysis min/max results can now be obtained in a tabular format.

FEA NX 2024 (v1.1) Release Note

=i dy
=-2f Menlinear Time History
E@' INCR=3000 (TIME=3.000e+001)
w2 MIN
2B MAX
=& Displacements
TOTAL TRANSLATION V)

B TX TRANSLATION (V)

|_

-2l TY TRAMSLATION (V)
[ TZ TRANSLATION (V)
-.f5 TOTAL ROTATION (V)
.[& RX ROTATION (V)
.[& RY ROTATION (V)
-.[& RZ ROTATION (V)
[ TXY TRAMSLATION (V)
& TYZ TRAMSLATION (V)
[ TZX TRAMSLATION (V)
1 Relative Displacements

|- #g Reactions

i-#p Grid Forces

- Velocities

- Relative Velocities

& Accelerations

-4 Relative Accelerations

- a Beam Element Forces

ﬁmmmmmmm

* Results Tree > MIN, MAX, ABSOLUTE MAX (Occurrence time output)

TX TRANSLATION (V)
Node (m)
Value Time (sec)
1| 3.480e-001| 5.510e+000
_ 2| 3.480e-001| 5.510e+000
g 3| 3.480e-001| 5.510e+000
4| 3.480e-001| 5.520e+000
5| 3.482e001 | 5520e+000
6| 3483e-001| 5.520e+000
7| 3.487e001| 5.530e+000
8| 3.494e-001| 5.540e+000
9| 3504e-001| 5.550e+000
10| 3.518e-001 | 5.560e+000
11| 3.562e-001 | 5.580e+000
12| 3632e-001 | 5.620e+000
13| 3617e-001 | 5.850e+000
14| 3.270e-001 | 5.690e+000
15| 4.405e-001 | 2105e+001
16| 4.887e001 | 2104e+001

5.510e+000

-f,a AXIAL FORCE
--fn SHEAR FORCE
-, SHEAR FORCE
i TORQUE

-fp BENDING MOMENT Z

M.WACENDING MOMENTY

A4

BENDING MOMENT Y 0/4 BENDING MOMENT ¥ 1/4 BENDING MOMENT ¥ 1/4 BENDING MOMENT Y 2i4 BENDING MOMENT Y 2/4 BENDING MOMENT Y 3i4 BENDING MOMENT ¥ 3/4 BENDING MOMENT Y 474
" (KkNem) (kNm) (kNem) (kN-m) (kNem) (kN-m) (kNm) (kN-m)

Value Time (sec) Value Time {sec) Value Time (sec) Value Time (sec) Value Time (sec) Value Time {sec) Value Time (sec) Value Time (sec)

1 587+ B-3505+01 5106+ 01 e+ D1 B250¢-+01 T Ge-0t B.2E0e+ 0 o ECTT 0501 B350+ 0l ER= O LT,
2 4.357e+004 £.350e+000 4.258e+004 6.350e+000 4.255e+004 £.350e+000 4.247e+004 5.350e+000 4247e+004 £.350e+000 4.1948+004 6.350e+000 4.1842+004 6.3508+000 4.145e+004 6.260e+000
3 4.138e+004 £.360e+000 4.087e+004 8.360e+000 4.087e+004 £.360e+000 4.036e+004 B8.360e+000 4.036e+004 £.360e+000 3.986e+004 B8.360e+000 3.986e:004 £.360e+000 3.935e+004 £.360e+000
4 3.827e+004 £.360e+000 3.875e+004 6.360e+000 3.875e+004 £.360e+000 3.822e+004 5.360e+000 3.822e+004 £.360e+000 3.770e+004 6.360e+000 3.770e+004 6.360e+000 3.717e+004 5.260e+000
5 3.711e+004 £.360e+000 3.657e+004 B.370e+000 3.657e+004 £.370e+000 3.607e+004 5. 370e+000 3.607e+004 £.270e+000 3.556e+004 B5.370e+000 3.556e:004 £.3702+000 3.505e+004 B5.370e+000
6 3.485e+004 6.370e+000 3.388e+004 8.370e+000 3.388e+004 B.370e+000 3.281e+004 6.380e+000 3.281e+004 6.380e+000 3.182e+004 8.380e+000 3.182e+004 6.380e+000 3.083e+004 8.380e+000
Ed 3.057e+004 £.380e+000 2.985e+004 5.390e+000 2.965e+004 £.380e+000 2.868e+004 5.390e+000 2.888e+004 £.380e+000 2.776e+004 5.400e+000 2.776e+004 £.4002+000 2.680e+004 5.400e+000
B 2 862e+004 6.410e+000 2 E76e+004 B5.410e+000 2 576e+004 6.410e+000 2.4894e+004 8.420e+000 2 484e+004 6.420e+000 2.418e+004 B8.420e+000 2 418e+004 6.420e+000 2.342e+004 8.420e+000
B 2.3Ge+004 £.430e+000 2.242e+004 5.430e+000 2.24Ze+004 £.430e+000 2AT7e+004 5.440e+000 2477e+004 £.440e+000 21Z1e+004 5.450e+000 2.1Z21e+004 £.450e+000 2.072e+004 5.460e+000
10 2 040e+004 B.470e+000 1.956e+004 B8.480e+000 1.956e+004 6.430e+000 1.921e+004 8.500e+000 1.921e-004 B.500e+000 1.915e+004 8.510e+000 1.915e+004 6.510e+000 1.936e+004 B8.540e+000
h) 1.896e+004 £.560e+000 2.031e+004 B5.700e+000 2.031e+004 B.700e+000 2.273e+004 B5.700e+000 2.273e+004 B.700e+000 2.516e+004 5.700e+000 2.516e+004 B.700e+000 2.758e+004 5.700e+000
12 2 758e+004 B.700e+000 2.8581e+004 B.700e+000 2.851e+004 B.700e+000 2.965e+004 B8 700e+000 2.985e+004 B.700e+000 3.074e+004 B8.690e+000 3 0T4e+004 6.8580e+000 3.183e+004 B8.690e+000
13 3.188e+004 £.680e+000 3.020e+004 6.680e+000 3.020e+004 £.680e+000 2.858e+004 5.680e+000 2.858e+004 £.680e+000 2.708e+004 6.670e+000 2.706e+004 6.6708+000 2.568e+004 6.660e+000
14 2.575e+004 £.860e+000 2.088e+004 B.650e+000 2.088e+004 £.650e+000 1.5T1e+004 B8.840e+000 1.571e+004 £.840e+000 1.110e+004 B8.080e+000 1.110e-004 £.060e+000 B8.801e+003 B8.070e+000
15 6.680e+002 £.060e+000 5.010e+003 6.060s+000 5.010e+002 £.060e+000 3.340e+003 5.060e+000 3.340e+003 £.060e+000 1.670e+003 5.060e+000 1.670e+003 £.0608+000 1.140e-008 8.680e+000

Mibns
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15. Improve Dynamic Analysis ABSOLUTE MAX(Absolute value output)

- For Dynamic Analysis, the results for max/min (+/-) can now be viewed in absolute value form.

FEA NX 2024 (v1.1) Release Note

Results Tree > ABSOLUTE MAX

Positive/ Negative Result > Change Output format(ABS)

=i dy
=21 Monlinear Time History
@@ INCR=3000 (TIME=3.000e+001)
-2 MIN
=21 MAX
=& Displacements
g’ TOTAL TRAMSLATION (V)

—

- TX TRANSLATION (V)
....W
- TZ TRANSLATION (V)

-2 TOTAL ROTATION (V)

-2 RX ROTATION (V)

{2 RY ROTATION (V)

{8 RZ ROTATION (V)

- TXY TRANSLATION (V)

-2 TYZ TRANSLATION (V)

- TZX TRANSLATION (V)

- Relative Displacements
m.#m Reartinne

REL DISPLAZEMEMT
TX . m

-+042867
159k

+038ET
TR

-+0724226
495
-+0;30000

43K
+025714

I 49%
. +021429
73K

+017143
95K

-+0.12857

92K
- -+0 02571
195%

-+0 04286
1548

—+0 00000

4273001

5.210e+000

4.244e-001

6.210e+000

4.211e-001

5.210e+000

4.151e-001

5.215e+000

4.054e-001

6.215e+000

38152001

5.215e+000

3.828=-001

5.210e+000

3.730e-001

6.210e+000

3.542e-001

6.210e+000

3.356=-001

5.210e+000

3.151e-001

6.210e+000

25837001

6.215e+000

2.718=-001

5.220e+000

2457e-001

5.230e+000

2.280e-001

5.230e+000

2.105=-001

5.230e+000

1.537=-001

5.230e+000

1.779e-001

6.240e+000

1.667e—001

5.240e+000

1.5559=-001

5.240e+000

1.454e-001

6.245e+000

1.352e—001

5.245e+000

1.250e—001

5.240e+000

1.102e-001

5.230e+000

0.622e-002

6.215e+000

8.688=-002

5 200e+000

7814e-002

6.150e+000

7277e-002

6.180e+000

6.754e-002

5.180e+000

6.316e-002

5.700e+000

5.849e-002

5.650e+000

5.447e-002

5 620e+000

5.002e-002

5 .680e+000

4.441e-002

5.680e+000

3.8759=-002

£ 680e+000

3.206e—002

5 .680e+000

2.700e-002

5.680e+000

2.0959=-002

5 .680e+000

1.488e-002

£ 680e+000

7 626e-003

5.670e+000

0.000e+000

1.000e—-002

4.286=-001

5.210e+000

4.273e-001

6.210e+000

4.244e-001

6.210e+000

4211001

A 210R+000
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16. Customization of Results Display

- Set so that only the necessary parts of the output results are displayed in the result tree

+ QOutput generation time can be reduced significantly in models with many large steps and stages, such as nonlinear time history analysis.

FEA NX 2024 (v1.1) Release Note

Results Tree > ABSOLUTE MAX

Positive/ Negative Result > Change Output format(ABS)

=) dy
=2 Monlinear Time History
&2 INCR=3000 (TIME=3.000e+001)

w2 MIN

9@' MAX

=& Displacements
-5 TOTAL TRANSLATION (V)

—

- TX TRANSLATION (V)
_...W
- TZ TRANSLATION (V)
--B TOTAL ROTATION (V)
& RX ROTATION (V)
& RY ROTATION (V)
& RZ ROTATION (V)
& TXY TRANSLATION (V)
& TYZ TRANSLATION (V)
- TZX TRAMNSLATION (V)
w1y Relative Displacements

. A

.. Reartinns

REL DISFLACEMENT
Te,.m

-+0 42367
15 3%

+038571
TN

-+0347286
44%

-+0 20000
43K
+025714

I 495
+021429
T2R
-+0.17143
92K
+0.12867

92K
- -+008871
195N
+0 04226
1535
-+000000

4273001

5.210e+000

4.244e-001

6.210e+000

4.211e-001

5.210e+000

4.151e-001

5.215e+000

4.054e-001

6.215e+000

38152001

5.215e+000

3.828=-001

5.210e+000

3.730e-001

6.210e+000

3.542e-001

6.210e+000

3.356=-001

5.210e+000

3.151e-001

6.210e+000

25837001

6.215e+000

2.718=-001

5.220e+000

2457e-001

5.230e+000

2.280e-001

5.230e+000

2.105=-001

5.230e+000

1.537=-001

5.230e+000

1.779e-001

6.240e+000

1.667e—001

5.240e+000

1.5559=-001

5.240e+000

1.454e-001

6.245e+000

1.352e—001

5.245e+000

1.250e—001

5.240e+000

1.102e-001

5.230e+000

0.622e-002

6.215e+000

8.688=-002

5 200e+000

7814e-002

6.150e+000

7277e-002

6.180e+000

6.754e-002

5.180e+000

6.316e-002

5.700e+000

5.849e-002

5.650e+000

5.447e-002

5 620e+000

5.002e-002

5 .680e+000

4.441e-002

5.680e+000

3.8759=-002

£ 680e+000

3.206e—002

5 .680e+000

2.700e-002

5.680e+000

2.0959=-002

5 .680e+000

1.488e-002

£ 680e+000

7 626e-003

5.670e+000

0.000e+000

1.000e—-002

4.286=-001

5.210e+000

4.273e-001

6.210e+000

4.244e-001

6.210e+000

4211001

A 210R+000
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17. Concrete Result item

- Concrete damage evaluation items proposed in concrete standard specifications

+ Deviation transformation second invariant, Formalized by transformation energy

= Tools > Option > Analysis Result

BENG TR ENERY: CONE STRAIN ENERGY
SORT J2, Non AVERAGE SGRT J2 , Nane

P ﬁ}"UWU ‘s “‘%m

v _F %

f "nr W?WW’IQ"I\‘ '\

¥ N §L

Deviation Transformation Second I nvariant Deviation Transformation Second I nvariant
(Average)

CONG STRAIN ENERGY CONG GTRAIN ENERGY
HORMAL S TRAIN ENERG" AVERAGE NORMAL STRY

400015 400015
01k
00014

400012 400012
o0k

Formulated Cumulative Strain Energy

Formulated Cumulative Strain Energy (A )
verage
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18. Convert to Load Sets using Load Combination Function

+ By utilizing the load combination function, a new load set can be created considering the scale factor of each load set.

FEA NX 2024 (v1.1) Release Note

= Convert to Load Sets

]

-
Create Load Set with Combined Load Sets 4
Combined Load Sets

Name Ly
Combined Load Sets

|

Liself Weight _ 1325
‘_'1'21'1d Load_.

4Temp gradiar"lt

snalyss B x

Ttem
@) CHOOjwleek1. ZOHE RS AL
18 Function

) History Output Probe

-7 Boundary Condition

- static Load

-2 Self eight

- 2nd Load

- Temp gradiant

- Prestress

wFif WS

B-Fif Wi-1
o AL

| Convert to Loadsets I——\_»
WS Dynamic Load
[wsH Thermal Load
S Response Spectrum Load
-TR) Combined Loadsets.
g oK || Cancel Apply B Gomer
5 stage set
> B Analysis Case
B Transverse * Linear Static
3 Parametric Analysis
B partial Factor

Model | Analyss| Resuks

5 General

- | Al Geometies ® - | (T[T = | RE BB £
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