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GTS NX 2017

1. Analysis

Enhancements

1.1 Auto Calculation of K, and K¢

GTS NX 2017(v1.1) Release Notes

= Earth pressure coefficient K, can be calculated automatically based on the other input parameters such as the friction angle, overconsolidation ratio (OCR) and

Poisson's ratio (v). (Manual input is also available)
X In order to apply the K for the calculation of initial stress of the ground, the user must check the K, condition option in analysis control dialog)

= Material> Coordinate system / Function> Physical properties> General> Initial stress
Material == Material ==
Material Constitutive Model Automatic calculation of K,value e ——— e P oo ]
Mock Type  [Mohr-Coulomb =) [lstuctee Mock! Type  [Mohr-Coulomb ] Elstuctre
Mohr-Coulomb e . General | porous | Mon-inear | Tme Dependent| General | porous | Non-Linear | Time Dependent |
K3 =1—sin®
Ducker-Prager Elastic Modulus(E) 50000 | knjma E] Elastic Modulus(E) ﬂ jme EJ
>:< Automatic Calculation Of K(‘JI‘I.C by using Inc. of Blastic Modulus 0 knjm3 Inc. of Blastic Modulus 0 knjm3
. . . Inc. of Elastic Modulus Ref. Height 0 m Inc. of Elastic Modulus Ref. Height 0 m
Hyperbolic frictional angle ¢
(Duncan Ch Paisson's Ratio(Nu) 0.3 Paisson's Ratio(Nu) 0.3
3 ang) Unit Weight(Gamma) 20 kNjm3 Unit Weight(Gamma) 20 kNjm3
. Initial Stress Parameters i Initial Stress Parameters
Modified Mohr-Coulomb Kg¢ = 1—sin® Ko Flamormy 5 : I | oot
@) Automatic
Thermal Parameter -
Soft Soil * Automatic calculation of K¢ by using Thermal Cosffcent 0% ] ym ° Manua arisobopy (B
o frictional angle (P Damping Ratio(For Dynamic) T:'ma‘sra:wt e ne
. ! ermal Coefficent e- =1 — sj
Soft Soil Creep Oxx _ ne Vur panpingRato nos Ko* =1~ sind
KO.X =0~ fo OCR 1—v (OCR - 1) [P safety Result{Mohr Coulomb) Damping Ratio(For Dynamic) =1—sin30
0. = 1 =0.5
yy ur Damping Ratio 0.05 8
Harder!ing _SO" e [] safety ResultMohr-Coulomb)
(small strain stiffness) X Calculates K, using K2 and input OCR DL ] MNeme b coor L
0 0 Tens|
Model Type [Mahr-Cou\omb v] [ structure 36
10
Oxx Vur | General | Porous | Mon-iner | Time Dependent | Tensie Strength [}
Kox = —= = KJ'€OCR —
0z 0"0 g 1- Vur (OCR 1) Cohesion(C) 30 Km2
Generalized SCLAY 1S ry I, o Cesion o
MODS . . .
( ) >.< Manual estlmatlon Of K(?C Inc. of Cohesion Ref. Height o m
¥ Calculates K, using K, OCR and v Fresons Angle ) *] el
[ Dilatancy Angle 36
[F] Tensle Strength 0 [ox [ cancel |[ mppy |
[K, - automatic calculation] [Auto calculation of K]
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GTS NX 2017

Enhancements

1. Analysis
1.2 UBC SAND: Liquefiable Area _ Modified UBC SAND Material

= An effective stress model for predicting liquefaction behavior of sand under seismic loading.

GTS NX 2017(v1.1) Release Notes

= GTSNX Liquefaction Model is extended to a full 3D implementation of the modified UBCSAND model using implicit method.

= Nonlinear Elastic:
- Exponential function per effective pressure

P+ P

ref

Ge = Ké pref

= Plasticity / Shear

Yield function : Mohr — Coulomb
Flow rule : Menetrey-Willam (non-associated)
Hardening behavior : Hyperbolic hardening

np-1 2
p ' i
asing =S Ak =ke| | o[ S (g LA
m 1 s G f s
p pref SIn¢p

Ak, = |Aelp —A53”|

= Plasticity / Compression (cap)

Yield function : Modified Mohr-goulomb Cap

q
R, (6)
Flow rule : Same with yield function (Associated flow)

Hardening behavior : Hardening of allowable compression per volumetric strain

mp
ApC = KBP pref (LJ Agvp

fZ:(p+Ap)2+a -p2=0

ref

= Plasticity / Pressure cut-off

Yield function & Flow rule
fpr = Peut — pI

No Hardening behavior

= Cyclic loading behavior

Consider Shear, Plasticity function for primary and secondary yield surface
respectively =» Check difference of hardening behavior

Primary yield surface: In case that the current stress ratio (or mobilized friction
angle) reach to the critical (MAX) state of the material

Secondary yield surface: In case that the current stress ratio is smaller than the
critical (MAX) state of the material according to the unloading/reloading
conditions

Secondary hardening (Soil Densification)

np-1 i 2
Asing, =K¢, £ 1- S!n i Rip Ax, K&, =K¢E [4+ nilj Fotens
' pref sin ¢p ' 2

P1 S1

P1SI

[Secondary hardening]

[Primary hardening] [Elastic unloading]

MibAS
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GTS NX 2017

Enhancements

2. Post Processing

1.3 UBC SAND: Liquefiable Area _ Input Parameter

= Additional parameters to simulate liquefaction
= Estimation of each parameter using Standard Penetration Test (SPT) - ((N,) : Equivalent SPT blow count for clean sand.

GTS NX 2017(v1.1) Release Notes

Elastic shear modulus exponent

Parameter Description Reference
In-situ horizontal stress at mid-
Pref Reference Pressure .
level of soil layer
Elastic (Power Law)
Ké Elastic shear modulus number Dimensionless
ne Dimensionless

Plastic / Shear

Peak Friction Angle

Failure parameter as in MC model

Constant Volume Friction Angle

C Cohesion Failure parameter as in MC model
KCE’ Plastic shear modulus number Dimensionless
np Plastic shear modulus exponent Dimensionless
R, P o 1 0 O 0% ) decresses i
post Post Liquefaction Calibration Factor Residual shear modulus
dens Soil Densification Calibration Factor Cyclic Behavior
Advanced parameters
Pcut Plastic/Pressure Cutoff (Tensile Strength) -
KP Cap Bulk Modulus Number -
mp Plastic Cap Modulus Exponent -
OCR Over Consolidation Ratio Normal stress / Pre-overburden

pressure

K¢ =21.7x20.0x(N, )"

0

30° < ¢, <34°

v =0.0163
KE =KE(N,),, x0.003+100.0
ne=05
np=04
¢, +(N,),, /100 ((N,),, <15.0)
#y = By +(N),, /10.0+max(0.0,(N1)ﬁT°_15] ((Ny),, 215.0)

-0.15
0

R, =L1.1x(N,),

[Parameters and Equations for Calibration]

MibAS
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GTSNX2017  tnhancements GTS NX 2017(v1.1) Release Notes

2. Pre/Post Processing
2.1 UBC SAND Results : Liquefiable Area

= Specific results which can check the liquefiable area directly
= Two types of results are available to measure the possibility of liquefaction.

= Pore Pressure Ratio (PPR)
- The ratio of excessive pore pressure change and the initial effective pressure

PPR = — pr — Pinit — Peurrent @S UBC SAND Layer
p.'n.t p.'n.t Mohr Coulomb Layer
ni ni
pr Excessive Pore Pressure Change
Pinit Initial Effective Pressure
Peurrent Current Effective Pressure -

= Normalized Max Stress Ratio

- The ratio of mobilized friction angle and the peak friction angle

- When the Max stress ratio is reached, the mobilized friction angle is close to the
peak friction angle, liquefaction is triggered (1 = Liquefaction)

sing, B Mobilized Friction Angle - o B o
sing, 4, Peak Friction Angle

max

EI@ INCR=20 (TIME=2.000e-001)
; B} Displacements

B Relative Displacements
#g Grid Forces

#7 Reactions

£ Spring Element Forces

Plane Strain Forces

wa Spring Element Stresses
E Plane Strain Stresses
[+ Plane Strain Strains
=i UBCSAND Results

g i?}iﬂ:ﬁgéﬁﬁ?ﬂﬁs RATIO [Nonlinear Time History Analysis under the earth quake]

e scese 0

0 aceoneecon

MipAS 6/15



GTS NX 2017 Enhancements

GTS NX 2017(v1.1) Release Notes

2. Pre/Post Processing
2.1 UBC SAND Results : Liquefiable Area _ Model Calibration

= Monotonic and cyclic drained Direct Simple Shear (DSS) test (skeleton response).
= Constant volume DSS test (undrained test)

Test Test
= & = Analysis = & = Analysis
25 25
o . //
<
Validation g M\
=15 | 15 oy
a2 «
r y o R
210 10 <
Single Element Many Elements ® ]
(3] \
ﬁ 5 5 &
I \
\
06 . . . . . . , 0 . . . . 3 ,
Sk'E’le‘mn 0 1 2 3 4 5 6 7 0 20 40 60 80 100 120
behaviour Shear strain [%] Vertical Stress [kPa]
[Undrained DSS (Monotonic)]
5 1 Soil densificati
— . 0ll densification
NU{BI.= 0:] YBS(B{ # {]) Test Analysis
" ' . 3 10 i 10
Calibration Prediction _
- Centrifuge Test g /
Drained DSS Undrained = 5 5
Test DSS” Test 2 /{ \ \ \ \ \ \ ‘ \
I | AN e P A ° ‘
E \V 40\ \ \ \ 8\ 100 120 20 4 l 40 80 100 120
(3]
Boundary Value B \\ N
Problem Validation
-10 -10
* DSS stands for Direct Simple Shear.
-15 -15
Vertical Stress [kPa] Vertical Stress [kPa]
[Undrained DSS (Cyclic)]
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GTS NX 2017 Enhancements

2. Pre/Post Processing
2.1 UBC SAND Results : Liguefiable Area _ Case Study

GTS NX 2017(v1.1) Release Notes

= Normalized Max Stress Ratio
- When the Max possible stress ratio is reached, liquefaction is triggered and

K¢ isreduced as
KGp = KGpo*f‘?Cpos

-, Where fac,, is a user defined post liquefaction calibration factor

e BB | £ -1 smic  mGenam s R0 e REIEE S

HHHH

o

Adg/Modify Time Forcing Functions
:gnmnn Name Time Function Data Type

emaed secderaten

Sinusoidal Function

Scaling
O 8 e s o Ty ©S@eFacer [x-axis Log Scale

Sa0ges misec:
Omocvae | 5g | [omlmsec o

Self Weicht Graph Option

where f = Frequency(es)
D =Damping Factor

Rk o3 A

\
\
1}

glsec

0
2] Cydefsec
0
0

[deg]

A
¢
f
]
P
ar:

a
Icuisted Parameter

Tim nt 01

Draving Time(sec) 0 i iy

Redran Graph

Desaipton | ok Cancel Apply

WY S Moneoy s G QYO £

[T=0.01sec]

None () g WO £

prm— s

oY <

[T =0.06 sec]

WY L Menery C YO £

[T=0.15sec]

oy WY 5.« Noneiy : QY OB £

[T=0.5sec]

[DATA] UBK_Liqunfction soyss, Sesmc oo, INCR6AY7 TMERS,0008.001), [UNT] 46, m

[Nonlinear Time History Analysis under the cyclic loading]
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GTS NX 2017 Enhancements

GTS NX 2017(v1.1) Release Notes

2. Pre/Post Processing
2.2 Seepage Cut Off (SCO) element

= Seepage Cut Off element is to provide “Structural Waterproofing Members”. The users can define it with 1D and 2D Elements for 2D and 3D models respectively.

= In 2D models, the users can define SCO element from Element boundary and Truss/Beam elements. In case of 3D model, the element boundary and Shell element
are available to define SCO element.

= Seepage Flow DOF is to decide whether the users allow seepage flow passing through SCO elements or not.
(* Effective thickness: When considering seepage flow of SCO elements, the users should define the effective thickness as the thickness of the structural member.)

= Mesh > Element > Seepage Cut Off

r Y
Create Seepage Cutoff u
Edge |Face
Element ID 842
Method 5
Type From Element Boundar be

From Element Boundar }

Parameters from Truss/Beam

[Model with seepage Cut-Off

1= Selected 20 Object(s) | element]
Merge Nodes ESeIect Baze Node(z)
Property
1 [1: Other Property b ]
I Create/Modify Other Property g\
Mesh Set Line Seepage Cutoff
Seepage Cut Off
" L
D 1 Name  Other Property Color l:l E| 0%
ST
- : oo
o
o
Effective Thickness i|m

[3D model with Seepage Cut [3D Total Head result] [3DSeepage flow lines]
Off defined on faces]

MibpAS 9/15
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GTS NX 2017 Enhancements

GTS NX 2017(v1.1) Release Notes

2. Pre/Post Processing

2.3 Improvement in History Output Control

= For the time history analysis, the users can check history output for the specific results at the specific locations.
= Once the users define the history output probes, it will be activated in output control data automatically.

= Analysis > History > History Output Probes = Analysis > Analysis Case > Output Control > History tab
s ™ ( M
History Output Probes M M A i
Output Type | Output Option | History
Probe Type Displ,VelfAccel - T,
Unselected Probe(s) < Selected Probe(s)
Type of Result I [Acceleration of adjacent structure
 Dislocement | Do s
© velodity [Output Control]
@ Acceleration
Compaonents Total Acceleration - ]
Function Data
Mame Acceleration of adjacent structure
1= Selected 1Object(s) ] Ty o =)
[Treference Mode E Select Node ":wc'” | [Deive G| cach cptrs
T p——
o Fory Prbes Gragh .
History Step M::m - ?::;’: . s Decmel 2| Bee.
@ Al Output Step s T tame Funcers s el 4 Eew
= —
() Frequency — .
@ Step 0 1" Define History Result History Probes Graph
&7 Displacement of sdjacent struc S
H jacent tructur e st
Time a sec ::?:?i:’: :.:2’\::::0 201840002 oS

¥ Node 8051

Type Component Add e
.. Displ/velfAccel Total Displacement 112140002
Displ Vel/accel Total Velocity [ Summary

unctions

Displ/Vel/Accel Total Acceleration 6 7anre0ns anz‘-}..‘nna
. . ) e 15 z‘”wne 200 o AR
i e e B
[3D Model] [History Output Probes] [History Result graph]
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GTS NX 2017

Enhancements GTS NX 2017(v1.1) Release Notes

2. Pre/Post Processing
2.4 Flow Quantity — Arbitrary cutting type

= The users can check the flow quantity passing through any specific locations.
= In previous versions, the flow quantity was only measurable at the nodes where the users define the boundary conditions.

= Tools > Special Post > Seepage > Flow Quantity

NODAL SEEPAGE
FLOW RATE , m™3/ssc

+4,737988-007

> 0%
+4,158178-007

0.0%
+3.578378-007

0.1%

o

* Node / Cutting type - Calculate the flow quantity by calculating the sum of the flow
rate calculated at the selected node.

" essewr  « Arbitrary division type - calculates the flow rate of elements passing through
oM grbitrary lines or faces

: (X In case of Arbitrary division type, the users should select the location within the e
“meem  lements, not the outermost line of the elements.)

-1.05938e-007

1.3%

-2,21957e-007
B B ™ bl ™
Flow Quantity | Flow Quantity = Flow Quantity [ Flow Quantity [ Flow Quantity s =]
Analysis Set [1 - Analysis Set (1 -] Analysis Set 1 - Analysis Szt [1 -] Analysis Set [1 -
Step [Seepage(steadystate;:mcnﬂi v] Step [SEEpaQE(SteadHtatE)=INm=li '] Step [Seepage(StEady‘siatE):[NCR.:li v] Step lSeenBQE(SheadetE):LNGRﬂi '] Step [SeEpaQE(SheadHBhe}=lNCR=1i -]
Define List Define List Define List Define List Define List
A Mode Mode Add Add Add A Node Mode Add
E i [Laat ] b 2o rece [pad ]
|| A-Cutting Mode Modi Modi A-Cutting Mode Modi
3 Cuttng Mode =2 B g oce
[_| A-Arbitrary type Delets e Delete
|| B-Arbitrary type [ 3-Arbitrary type
Flow Quantity -0.208539198  m3/day Flow Quantity 0 m3fday Flow Quantity -0.208539198  m3/day i Flow Quantity 0 m3fsec : Flow Quantity -0,201877005  m3/day
Node ID T62t0789 Node ID 58610598 Node ID T62t0789 Node ID 586t0593 Node ID
Search Tolerance 18005 m Search Tolerance 1005 m Search Tolerance 18005 m Search Tolerance 1e-005 m Search Tolerance 18005 m
Inflow(+) / Outflow(-) Inflow(+) / Outflow(-) Inflow(+) / Cutflow(-) Inflow(+) / Outflow(-) Calculate Inflow(+) / Outflow(-) Close
4 4 4 - 4

[Section A —Node Mode]

[Section B —Node Mode]

[Section A —Cutting Mode]

[Section B — Cutting Mode]

[Section B —Arbitrary division]
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GTS NX 2017

Enhancements

2. Pre/Post Processing

2.5 Improvement in Extract Results function

GTS NX 2017(v1.1) Release Notes

= When the users change the result type, all the selected steps had been initialized, so had to select the specific steps again in the previous version.
= GTSNX 2017 will keep the selected steps even if the users change the result type.

= Result > Advanced > Extract

I ™y
Extract Results @
Qutput Data
Analysis Set [)CO_U. 5 - ]
H Result Type [Plane Strain Stresses hd ]
Results |5%x TOTAL M
Step: Results

: |[¥]Initial Stage:INCR=1 (LOAD=1,000):5-XX Tt =

null stage:INCR =1 (LOAD=1.000):5-XX TOT[—
/| Top Excavation:INCR=1 (LOAD =1.000):5-X|=
Upper lining:INCR =1 (LOAD=1,000):5-XX T(
/| Change Property_Upper lining:INCR=1 (LO2 —
+/|Bottom Excavation:INCR=1 (LOAD=1.000):
Rottom lininn:TNCR =1 1 OAN=1.000:5xX T ™

1| 1 | 3
[ Select Al ] [ Unselect All ]
Order
@ step () Element
Element Result Extraction

(@) User Defined

sort [ Ascendng

() Maximum ) Minimum  (7) Abs, Max

Only Show Node /Element

Extraction Position in Element

GTSNX 2016

Manual

Y

-
Extract Results ﬁ

Qutput Data

Analysis Set [KO_O. L -d ]

Result Type [D\splaoemems - ]

Resuits [Ty TRANSLATION (1) -
' Step: Results

Upper lining:INCR =1 (LOAD=1.000):TY TRA

| Bottom Excavation:INCR =1 (LOAD=1.000):

< n | r

[ Select All ] [ Unselect All ]

Order

@ Step () Node

Nodal Results Extraction
@ User Defined

st [x ] [ Ascerdng

(7 Maximum () Minimum ) Abs, Max

Only Show Node/Element

Extraction Position in Element

7|Initial Stage:INCR=1 (LOAD=1.000):T¥ TRA « |:

null stage:INCR=1 (LOAD =1.000):TY TRANS—|:
/| Top Excavation:INCR=1 (LOAD=1.000):TY | = ||
/|Change Property_Upper lining:INCR=1 {LO&—

Rattom linina:TNCR =1 {1 NAN=1.00M:TY TR, 7 |}

GTSNX 2017

Ny

Auto

-~
Extract Results ﬁ

Qutput Data
Analysis Set [KO_O.S ']
Result Type [Truss Element Forces V]
Restits [axiaL Force -

' Step: Results

1 ([} 1 ¥l

Select Al ] [ Unselect All ]

Order
@ Step () Element

Element Result Extraction
@ User Defined

Sort E [ Ascending

() Maximum () Minimum () Abs. Max

Only Show Node/Element

Extraction Position in Element

¢ |[#]upper lining:INCR=1 (LOAD=1.000): AXIAL FOR
Change Property_Upper lining:INCR.=1 (LOAD =|:
/|Bottom Excavation:INCR=1 (LOAD=1.000):AXL|:
Bottom lining:INCR.=1 (LOAD=1.000):AXIAL FO|:
«/|Change Property_Bottom lining:INCR =1 (LOAD+:

MibAS
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GTS NX 2017 Enhancements

GTS NX 2017(v1.1) Release Notes

2. Pre/Post Processing

2.6 Non-hydrostatic Water Pressure (Add/Modify Analysis Case > Analysis Control > Define Water Level for Mesh Set >
Input Water Level...)

Additional option to allow definition of non-hydrostatic water pressure for specified mesh sets in the analysis control.

= Head: To set a water level specific to an assigned mesh set with an option to assign a condition function defined in General Function.

= Dry: Toremove water pressure in the mesh set.

Hydrostatic: To define a pressure value to be applied to the top of an assigned mesh set with a condition function defined in Non-Hydrostatic Water Pressure.

= User Defined: To allow a user defined pressure at top and bottom of an assigned mesh set with a condition function defined in Non-Hydrostatic Water Pressure.

MNon-Hydrostatic Water Pressure

Name | fic Water Pressure | Ref, CSys | GlobalRectangul v |  Water Pressure Type |User-Defined

Ytop. Yoot

X Ftop. Phot ~
(m) (m) (m) (kNIm*2) (KNIm?2)

QT ORE L O IR | GGG I RHIO®) &

10.0000 80.0000 60.0000 0.0000 300.0000
* \ | \

v

1 Scale Value rcsmva Dpore-pressure represent compression (Underwater conditon).
Lo | Aeply

[Define multiple pressure functions]

Mesh set

gsguwwtﬁzus’m . Wcaé?'\rdhwe::‘ c;ur:‘ngunn: | [P L B b | e s tiaman B s S b Lever 3 Moman [ L
Map-mesh (Area)-5 e
BERIEN Uscr Defincd | User 2() [Discontinuity in pore water pressure during excavation] [Continuity in pore water pressure using User Defined pressure]
Map-mesh (| User-Defined | User 31(N)
Map-mesh { | Head None 100.00
#
| Water Level Function... || Non-Hyerostatic Functon... | o] o |

[Assign different functions to each mesh set]
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GTS NX 2017

Enhancements

2. Pre/Post Processing

GTS NX 2017(v1.1) Release Notes

2.7 Import/Export Nodal Results (Menu > Export > Export Nodal Results(*.txt) & Menu > Import > Import Nodal Results(*.txt))

= Feature to allow import and export of nodal results for nodes with constraint defined.
= For export, users can opt to export results at all constraint locations or at selected constraint locations.

= Additionally, users can select the analysis set, step (construction stage), result type (reaction or displacement), and result component for output.

= The development allows users to import nodal results from midas Gen or Civil.
= Reactions will be imported as Nodal Forces (FX, FY, FZ) and Moments (MX, MY, MZ).
= Displacements will be imported as Prescribed Displacement (Tx, Ty, Tz) excluding rotation.

Target Modes

@) All (By Supports)

() selected Modes

Output Data

[Export]

Analysis Set Reactions & Displacements

Test e
Step Linear Static “

Result Type Reactions ot

Result Components Al v

Cancel

[Export Nodal Results options]
T
[Import]

Nodal Loads &
Prescribed Displacements

[Export results in .txt format]

[Analysis Results from Gen/Civil]

i

Nae

NAY

[Analysis Results from GTS NX]

MibAS
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GTS NX 2017 Enhancements

GTS NX 2017(v1.1) Release Notes
2. Pre/Post Processing

2.8 Link Between LIRA-SAPR / SCAD and midas GTS NX (Menu > Export > Execute midas Converter...)

= This feature allows to transfer the structural model from software LIRA-SAPR or SCAD into midas GTS NX. The transfer is carried out through the MIDAS Converter. This Converter
transfers such structural model data as elements, materials, sections, boundaries and loads. The transferred model can be used in midas GTS NX for structure-ground coupled
analysis, considering construction stage consequence.

= After coupled analysis the Converter allows to transfer the obtained results back into the LIRA-SAPR or SCAD software. The transferred results have format of Subgrade Reaction
Modulus for the plate elements, Point Springs and Spatial Displacements. After performing of analysis in LIRA-SAPR or SCAD with transferred results the analysis results will be the
same as obtained in midas GTS NX. This allows to make structural design in LIRA-SAPR or SCAD software with real behavior of a ground.

2 MIDAS Comverter .15 = *
[ —
WHNOPT 0BT Sucnop pesynsratos

Haanapt i nporpasie

@ NUPA-CATP " SCAD

L —

®aikn mosena JMPA-CATIP (sl
[DvLRA_eamples/LRA_eamples TTpmaeptssh | D63op..
Oniin s miclas GTS FOX "]

DGTS Converter 2016 v.1.5/GT5 Converter 2016 v | Osopu.

Example transferring of
model from LIRA-SAPR
to midas GTS NX

Example transferring of
model from SCAD to

0 Modulus of Subgrade Reaction C1, (t/m~3) e
15 | 6071
6224
10 |
5477
s . {
E
s 4730
E° {
] 3982
&
- {
233
-10 |
2088
-15 1 1741
20 %4
= O 10 ) 3 % % w0

Direction X. {m)

nocTenn C1 8 3neMeHTaX dyHRaMEKTHOR sl

Structure-Ground coupled analysis in Executed Subgrade Reaction Modulus in
midas GTS NX plate elements of building foundation

Analysis of model in LIRA-SAPR with
transferred results
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