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Release Note

Pre/Post-Processing

1. [Slope & Ground] Partial Factor

2. [SoftGround] Generating the report from 1D consolidation analysis

3. [Slope] Display the horizontal seismic force in free body diagram from Limit Equilibrium Method (LEM)
4. [Slope] Display the reinforced forces from Limit Equilibrium Method (LEM)

5. [Seepage] Multi flux result function

6. [Seepage] Saturation result function

7. [Common] Size control function for Result Tag (Tunnel/Slope/Seepage/Softground/Dynamic)

8. [Seepage] Display Seepage flow on the Total Head result

Analysis

1. [Foundation] Including an Acceleration of Convergence
2. [Slope] Updated slice segmentation

3. [Dynamic] Generation of artificial earthquake
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1. [Slope & Ground] Partial Factor

» Considering the partial factor from Euro Code (Refer to EN1997-1 Annex A)
» Applying to FEM analysis from Ground Module and LEM & SRM analysis from Slope Module.

*Analysis | Design > Construction Stage > Partial Factor E;

Pt Fecter *|  Name: Define name of partial factor
Name L 1] : :
Name = Define Partial Factor
Define Partial Factor  Propety  Loads
impor: Detabase None v| [ Assign To Define the values for partial factor
Permanent Material Parameters
{Nodal/Pressure Load) Cohesion €] Import Database:
Favorable ) i
— e frcton foge (o) Select database (DA1C1, DA1C2, DA2, DA3) and assign
Undrained Cohesion {Su)
s Losc) 1000 Permanent (Nodal/Pressure Load):
e 10 Input the partial factor values for Favorable & Unfavorabl
_— nput the partial factor values for Favorable nfavorable
to apply to Load
Variable (Nodal/Pressure Load):
Input the partial factor values for Favorable & Unfavorable
to apply to Load
fuid hlodby Delete Close Material Parameters:

Input the partial factor values for material parameters
Cohesion: Partial factor value for Cohesion
Internal Friction Angle: Partial factor value for friction angle

Undrained Cohesion: Partial factor value for undrained cohesion
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SoilWorks

' Enhancement

1. [Slope & Ground] Partial Factor

Pre/Post Processing

» Considering the partial factor from Euro Code (Refer to EN1997-1 Annex A)
» Applying to FEM analysis from Ground Module and LEM & SRM analysis from Slope Module.

SoilWorks 2020(v1.1) Release Notes

Partial Factor

Name

Name

L 1

Define Partial Factor  Propety  Loads
Ground Material/Structural Property

Property

>

Weathered Soil {Ground Material Property : Mohr-Coulomb)

Partial Factor

Parameter Original Factored
Cohesion (c) 15 12 kN/m2
Internal Friction Angle (1) 29.5 24,352 [deg]
Variation in Cohesion 0 0:kN/m?
Add Modify Delete Close

*Analysis | Design > Construction Stage > Partial Factor E;

= Property

Ground Material/Structural Property

Select material (Soil/structural) from Ground
Material/Structural Property table to apply partial factor
Partial Factor

To verify applied partial factor

Original: Unfactored values prior to apply partial factor which are
defined in the Ground Material Property(Model > Property > Ground
Material Property)

Factored: Factored values which are applied partial factor in Define

Partial Factor tap

MipAS

4/21



SoilWorks

1. [Slope & Ground] Partial Factor

| Enhancement  Pre/Post Processing

SoilWorks 2020(v1.1) Release Notes

» Considering the partial factor from Euro Code (Refer to EN1997-1 Annex A)
» Applying to FEM analysis from Ground Module and LEM & SRM analysis from Slope Module.

Partial Factor

Name

Define Pattial Factor  Propery Loads

| Loads

Factor

* |

Add

Permanert-Favorable
Permanent-Unfavorable

Wariable-Favorable
Variable-Unfavorable

Maodfy

Delete

Close

*Analysis | Design > Construction Stage > Partial Factor E;

= Loads

Loads

Select the loads which are created by user and need to
apply partial factor

Factor

Select the partial factor to apply to selected load

MipAS
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SoilWorks ' Enhancement

1. [Slope & Ground] Partial Factor

Pre/Post Processing

SoilWorks 2020(v1.1) Release Notes

» Considering the partial factor from Euro Code (Refer to EN1997-1 Annex A)
» Applying to FEM analysis from Ground Module and LEM & SRM analysis from Slope Module.

*Analysis | Design > Construction Stage > Construction Stage ”QE

Define Construction Stages

Define Construction Stage Analysis Model ...

(%4

1
iL

Construction Stage Data

Name Initial

Analysis Type Nonlinear Static Analysis

1}
| Partial Factor DAICT

[] Load Step

Water Level
Wi

O

Initialize Displacement
[ Undrained Condition

*

Add

Modify

Close

[

= Partial Factor
To Apply Partial Factor which is created by Partial Factor
function (Analysis | Design > Construction Stage > Patrtial

Factor)

Note:

Partial Factor can be applied first stage only

For Ground Module,

Nonlinear Static Analysis can be applied Partial Factor

From Slope Module,
SRM & LEM Analysis can be applied Partial Factor

MipAS
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SoilWorks

1. [Slope & Ground] Partial Factor

' Enhancement

Pre/Post Processing

SoilWorks 2020(v1.1) Release Notes

» Considering the partial factor from Euro Code (Refer to EN1997-1 Annex A)
» Applying to FEM analysis from Ground Module and LEM & SRM analysis from Slope Module.

*Analysis | Design > Construction Stage > Construction Stage ”QE

Define Construction Stages

Define Construction Stage Analysis Madel ...

Construction Stage Data

Mame Ex1

Analysis Type MNonlinear Static Analysis ~

DAICT

[ Load Step

[ Water Level

None

(I
[ Initialize Displacement
[ Undrained Condition

Add

Modify |

Close

X

[

= ¥ Substage
It is function for creating substage to apply another partial

factor from same stage

Note:

Substage can be made one stage only

MipAS
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2. [SoftGround] Generating the report from 1D consolidation analysis

* Previously, report generation function from 1D consolidation analysis was performing to Parametric
Analysis (Preliminary Analysis / Drain Spacing / Preloading) only.

It has updated to generate the report from construction stage analysis and single analysis case
(defined from analysis case) as well.

*Analysis | Design > Run > Report J#

= Generate the report
Need to define the “review analysis case” and “position for results” from [1D Consolidation > Report >

Consolidation Report] after performing the analysis to generate the report.

X ]
Consolidation Report  Praliminary Analysis Preloading  Drain Spacing |
Period of consolidaiton / Output option List
Check  Consolidation Period Output  Output option list L Check Conditions for S¢
Applied Design Parameter 1L Sofc Ground Stability
Soft Ground Design Standard 1. Applied Design Paramcter
Time-Settlement/Load curve 1. Normal Analysis
Time-Degree/Load curve
Increase: d Strength
al
ech Pasition for Resukts
X=18129m
X=281.29m
SCP Analysis X=8129m
Pack Analysis X=81.25m
Report checked Positions for Analysis Case (Nomal Analysis)
Check  Postion for Results @ Apply
X = 81.25m 232
O X = 91.29m 3562 Amakl SR
O X=101.29m = I
O X=111.29m o
O X =71.29m
1 % = &1 %m b
oK Cancel
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3. [Slope] Display the horizontal sesmic force in free body diagram from Limit
Eequilibrium Method (LEM)

*Display the horizontal seismic force (direction, value) in the free body diagram from Limit Equilibrium
Method (LEM)

- Vertical capacity: W -> W(Include Vertical Seismic)
- Horizontal capacity: Horizontal Seismic Force

Result Tree > Result > Arc Failure Surface %

Free Body Diagrsm
Jl by Diag X
|' 1 2 5"IL | Slice 15/30 - Bishop Method
| Component Vilue &
I Gid Point Z 435957
3 Radus 1D i
e _________J___ popper '\‘ Riadius U6
] ’ ‘\ Siice ID 1573
\ Slie: Width 12350
\ Slice: Base Lengih 12879
\ Slice Base Angle 164718 [deg
\ Material 1D 1
\
....... 5134315 \ Material C S50kN/m
5192983 | ey \ . Pk,
EeE T \ W (include Vertical Seismic) 2151705 kNra
\ - ﬂDT'E.FI'E.S;U?B lllllllllllllllllll E"?S[’S’(N’rr\"
Define Static Seismic Load x \ o total 156.8178 kN/m
. N \ i 94,8529 kN/im
Load Set i peed respe \ N Bosc) 201 9585 kN
Semic Foct v \ \\ T (Base) 75,8275 kN
ISMIC Factor -
= 258275 Nr (Base) 5.1063 kN
x| 0.071] //\// \\ T (Base) 3,892k
\ \ N (Left Sice) 5192983 kN
z | 0.000] \ T (Lekt Side) 0kh
\ N (Right Side) 518.1815kN
7] Cancel 1:201 8586 B TIREATEL wawnrmrmrnnnnnnnnnnnnse i,
Horizontal Seismic Forcs -1 5681 ke
- L.ﬂFﬂEIErﬂ lllllllllllllllllllllllllllll T.
M
10 < Right side> | | 5> 10 Close < >

[Display on Design Report] [Display on safety result]
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4. [Slope] Display the reinforced forces from Limit Equilibrium Method (LEM)

« Display the reinforced force of the reinforcement from Limit Equilibrium Method (LEM)

» The axial resist mechanism will be covered by pull out and tensile strength, will be used smaller value.
“Results > Print > Result File |
RE | NFORCE HEAD POSITION REINFORCED REINFORCED FORCE
TYPE *#—-COORD Z-COG0RD LEMGTH SHEAR
NATL 0, 7326 21,7667 5, 5544 H , S00000E+02 0, 000000E+00
NAITL 53,1404 18,6629 T.5118 =1, 500000E+02 0, 000000E+00
NATL 5.6653 15,3355 §,9186 1 , S00000E+02 0, 000000E+00 =
[Display Reinforced Force]
REINFORCED TYPE (Nail/Anchor/Strp/Strut)
HEAD POSITON : Installation position of reinforcement (X, z) (m)
REINFORCED LENGTH (m)
REINFORCED FORCE - Normal : Axial Force (kN)
- SHEAR : Shear Force (kN)
_ Ex) If, Tensile force of Nail : 150kN, Equivalent radius : 0.05m,
[Reinforcement]
gs=200kN/m2 and Lext=6.8844m
RCS = qs x X 2R Presist = Jo (lexe X RCS)dl = 432.56 kN
RNail_axial = min(PResistrTYield) = 150kN
nmEA“s 10/ 21
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5. [Seepage] Multi flux result function

* It is possible to calculate the flux of arbitrary section which is passing the elements from a post

window.
‘Result > Seepage Results > Flux Results Q

Previously, it was calculated 0 when the flux and inflow are same.

This function has updated to calculate the flux in a
r

Flow Rats

Lbitrary section from arbitrary calculation type.

oil Works'

Flux Results = Flux Results > Flux Results he Flux Results >
Analysis Case ‘ 9 w | Analysis Case | 1 v | Analysie Case ‘ 1 - | Analysis Case | 1 v |
Step/Stage [Seepage (Steady Stale) Analysis  ~ | Step/Stage |Seepage (Steady State) Analysis | Step/Stage Seepage (Steady State) Analysis | Step/Stage | Seepage (Steady Statc) Analysis |
Quantity Type [Node v Quartity Type [Node | Quantity Type  Adbitrary Section ~| Quantity Type | Abtrary Section ~

Node Mode Pasttion Postion
[3233343535 3738 39 40 42 43 41 45 46 47 44 48 49 50 5 85365327357 318387380 11330 172156277228 | Start Point \ 274553, 12 Start Point [ 26,12
End Point \ 51.444.0] End Paint [ 26.0|
Define List Define List Define List Define List
Name A_node | MName B_node | Name ‘A_dwide | Name | B_divide |
Name Add Name Add Name Add Name Add
B_node B_node . B_node B_node
! Mad ! Modify ! Modify ! Modfy
Pl fyiion Pyl ption
A_divide A_divide Delete A_divide Delete A _divide Delete
B_divide B_divide B_divide B_divide
Fux Resuls -2.41099E-006| m/sec/m Flux Results +0.00000E=000| m?/sec/m Flux Results -2.48938E-006( m/sec/m Flux Results -2.34138E-006| m¥/sec/m
(2] (4 Inlow/() Outfow [2] ) irfiowst) Outfiow (2 () iflows) Outfiow (2] (4 Inflow/() Outfow

[Section A-Node]

[Section B-Node]

[Section A-Arbitrary Section]

[Section B-Arbitrary Section]

MiDAS
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6. [Seepage] Saturation result function

SoilWorks 2020(v1.1) Release Notes

* It has updated to analyze the saturation in the ground element seepage results from the post.

*Result > Ground Element Seepage Results > Saturation

- Stabilty Check for a River Levee

- ffg Post Style

i -ff@) Defaut

EJ @ Steady How Analysis

ﬁ Seepage (Steady State) Analysis

E@ Transient Flow Analysis

EI--E Seepage (Transient) Analysis [Time:64800]
El-gl Ground Element Seepage Results

'Q" Harizortal Seepage Velocity (VX(V))
-k Vertical Seepage Velocity (VZ(V])
-y Total Seepage Velocity (VXZ{V)

!L_ Harizortal Hydraulic Gradient {GX(V))
- *£_ Vertical Hydraulic Gradiert (GZ{V))
%, Total Hydraulic Gradiert (GXZ(V)

-~y Horizontal Coefficient of Permeability {CX)
- “iet Wertical Coefficient of Permeability (CZ)
el alurgetgs, YWater Contert (V.W.C)

i\ Saturation: =

- il Total Head
- —il Pore Pressure Head

-l Pore Pressure
% Phreatic Line
m Flow Quantity

B Seepage (Transient) Analysis [Time:172800]

Void

(Water filled)

Saturation(S) =

Vv

Va+V,

SoilWorks

Plane Strain Seepage
Saturation |

80361 e-001

337 35e-001

4.87108e-001

+4.40482e-001

3.93555e-001

3.47229e-001

E]—-% Seepage (Transient) Analysis [Time:129600]

B~ Seepage (Transient) Analysis [Time:259200]

3.00602-001

+2.53976e-001

[Saturation result of seepage analysis for levee]
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7. [Common] Size control function for Result Tag

*It has updated to control the result tag from Tunnel/Slope/Seepage/Softground/Dynamic modules, FEM
Analysis (Step 1 ~ Step 5)

Results > Detailed Results > Result Tag  [&

% Result Tag X
Type Tag Type
7 sussssssmsmsm,
O = P P
® Hode _) Hlement Tag Size H :Tag Color -E Text Color -E
" Step 1 n
Results = Step 2 -
2 Step 3
| Show | Type | his] | M |Step 4 ‘ Value |
m |Step 5
-
Gomrm || Mmon | [ homn | [ owive

100550 .0 9140

>

Tag Size (Step 1) Tag Size (Step 5)
[Control the Result Tag Size]
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8. [Seepage] Display Seepage flow on the Total Head result

*Overlay the result of seepage flow line with other results from the seepage analysis.

*Properties > Miscellaneous > Seepage Flow Show/Hide

Properties * 4 X
Miscellaneous ~
Edge Color Il 25 0.0
Feature Edge Color - 000
Feature Edge Thickness 1
Plane of Symmetry Mirrar Option 1
Mirrar Plane Type1
Origin of Mirror Planea1
Mirror Plane Type2
Mirror Plane Type2
Entity with Mo Result
Edge Color of Entity with Mo Result
Edge Thickness of Entity with No Result 1
..........................................................
= 5eepage Flow Show/Hide True
M
= Color Type User Defined
M
= Color Il o 0. 255
= Line Width 2 .
AN NN NN NN NN NN NN NN NN NN SN NN EEE NN NS NN NEE NN NEEEEEEEEEEEEE -

= Seepage Flow Show/Hide

color for seepage flow.

- Color Type : Select a color type from “contour” or “User Define”.

- Color : In case of ‘Color Type > User Define’, Select an line

- Line Width : Assign the width of Seepage Flow line.

Previous version : Seepage flow only

—

2019(v1l.1) : Seepage flow line with total head

[ Overlay the water line with others]
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1. [Foundation] Including an Acceleration of Convergence

« To apply acceleration algorithm to P-y analysis to get the result more quickly from iterative method.
«If, there is divergence with P-y analysis. It can be got higher convergence with activation of this option.

*Foundation > Analysis and Report Control> Define Analysis Case > Analysis Control Data

Analysis Control X Horizontal Displacement (m) Horizontal Displacement (m)
-50000 00000 50000 10.0000  15.000( -0.1000 00000  0.1000 02000  0.3000
g ST T T T T ——T

p Monlinear Analysis
Analysis Control i / :/
Mo. of Load Steps 1012 15 I / 18 L

Maximum Number of kerations 1015 I

Digplacement Nom 0.001 [ /

Mo. of Divisions of Pille Blement 100 E E l

B R

Reduction Factor & ar
Lateral Direction 38
@ Auto () User Defined 1
Axial Direction 45 40
User Defined '

Include acceleration of convergence oo | .

[Foundation — Acceleration] Non Convergence Convergence

[Result of P-y Analysis]
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2. [Slope] Updated slice segmentation

+In case of underground structure, It has updated to assume the considering inner line in slice from slice
segmentation in the Limit Equilibrium Method (LEM) analysis to prevent lateral flow of installation

structure.

*Slope > Analysis and Report Control > Analysis Case > Analysis Control

Advanced Option for LEM

Advanced Option for LEM
Slice Segmentation Slice Seqmentation
O Equal Length O Equal Length
%I } %l }
¢ L
...............
= [ Consider Inner Line in Slice ® Cansider Inner Line in Siice
eTssEEEEEEEEEED
Reirforcing Effect Reinforcing Effect
[] Consider Reinforcement Force [ Consider Reirforcement Force
Reinforcement Load Reinforcement Load
@®) Stress @ Stress

Underground Slab

Underground Slab

[Consider Inner Line in Slice] [Non-consider Inner Line in Slice]
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3. [Dynamic] Generation of artificial earthquake

= Acceleration data is updated by the spectrum database in the SoilWorks.
= The artificial earthquake will be generated difference every time due to the artificial earthquake is using random function
so that using the seismic wave which is similar as response spectrum is recommended

*Dynamic > Tools > Tools > Artificial Earthquake Generator ME'

Read Target
Design Spectral Data

-

KBC(2005) Compute PSD

Generate Design Spectrum x

Design Spectrum |KBC(2009) -

\ 4

Design Spectral Response Acceleration ﬁ;::g:;ii—ggg; (Power ?:Biittrig:}DenS“)/)

Seismic Zone - Korea(Bridge) l
IBC2000(ASCET-98)

Zone Factor (5) 0.22 - UBC(1997) .

Site Class |—_|5d - LUBC 38-94 Compute Acceleration
MBC(1995) . _ Z

Fa [1.36 5de |0.4286666¢ g Eurocode-8(2004) Modify PSD , 20 =10 n An cos(@nt + )

Eurocode-28(1996) Design

[0.287468¢¢ RSa (@)
Fv |36 5d1 |0.2874666¢ g Eurocode-8({1396) Elastic G(®)jy = G(w)i[ Rs()
China(GB50111-2008) A (@)

A 4

China{GB50011-2001)

1.2 hd

SR China Shanghai(DGJ08-3-2003) X Compute
Response Modification 4 = China(IT1004-89) Response Spectrum
Coef. (R) China(ITG,/T B0O2-01-2003)

China({GE111-87)

Japan{Arch, 2000)

Japan(Bridge 2002) NO N -

Max. Period : [0 . Taiwan{2008) eration i 2 Max. Iteratio
ax. Feriod : (=) TaiwanBrg(33) Horizontal

TaiwanBrg(39) Vertical

151893(2002)
QK | Cancel |

Output Results

[ Design Spectrum
in Dynamic Module ] [ Flow chart of aritificial earthquake]
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