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SoilWorks | Enhancement SoilWorks 2019(v1.1) Release Notes

Release Note

Pre/Post-Processing

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

[Seepage] Multi flux result function

[Seepage] Saturation result function

[Common] Size control function for Result Tag (Tunnel/Slope/Seepage/Softground/Dynamic)
[Seepage] Display Seepage flow on the Total Head result

Analysis

[Foundation] Including an Acceleration of Convergence
[Slope] Updated slice segmentation
[Dynamic] Generation of artificial earthquake
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SoilWorks

| Enhancement

SoilWorks 2019(v1.1

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

) Release Notes

*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

Define Static Seismic Load s
.
a5 ] prod
Seismic Factor
x| 0.077]
z | 0.000|
< Cancel

[Display on Design Report]

*Result Tree > Result > Arc Failure Surface %

Jl Free Body Disgram X
|' 1 2 5L | Slice 15/30 - Bishop Method
| Component Value &
| Gid Paint 2 435957
| Y Redius 1D :
_________J___ \ Racius MEIn
215,708 \ Sice ID 1573
\ Sice Width 123
\ Sice Base Lengih 12879
\ Sice Base Angle 164718 [deg
\\ Material 1D 1
....... 5134315 \ Material C S50kN/m
5192083 | \e—eren T \ VAR eunannannnnsnnsnsnnnnnas e,
........ \ W (Include Vertical Seismic) 2151705 KM/
\ Spaspazasnntannsansannnnnnd s eyl
\ ototal 1568178 kN/m
\ T $4.8529KkN/m
51063 \ N (Base) 201 5586k
= \ \\ T (Base) 75,8275 kN
- =1 rsuars \ Nr (Base) 5.1063kN
/\‘ \ Tr (Base) 8.8962kN
\ \ N (Lef Side) 519.2983 kN
\ T Lok Side) OkN
\ / N (Right Side) 518.1815kN
0185 L TSk wannmmnnnnnnnnnnnnnnnns Dib,
Horzontal Seismic Force 16,5681 kN
Y S PP PP PPPRPRPR '
v
10 Rightside> | | 5> 10 Close < >
.
[Display on safety result]
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SoilWorks | Enhancement SoilWorks 2019(v1.1) Release Notes

2. [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 HE&AD POSITION RE INFORCED RE |NFORCED FORCE
TVPE #~C00RD Z-COORD LEWGTH 3H
HAIL 0, 7326 21,7667 5. 0044 *1,500000E+02 0, 000000E+00
MATL 3.1404 18,6629 7.51149 =1, 500000E+02 0,000000E+00 =
HAIL 5. 6683 15,3355 §.9186 =1, 500000E+02 0, 000000E+00 =

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,
gs=200kN/m?2 and Lext=6.8844m

RCS = qs xm X 2R Presist = J,* (lexe X RCS)dl = 432.56 kN

RNail_axial = min(PResistrTYield) = 150kN

[Reinforcement]
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3. [Foundation] Including an Acceleration of Convergence

SoilWorks 2019(v1.1) Release Notes

« 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.

Analysis Control
p Monlinear Analysis
Analysis Control
Mo. of Load Steps 1015
Maximumn Mumber of herations 1015
Digplacement Nom 0.001
Mo. of Divisions of Pile Element
Reduction Factor
Lateral Direction
@ Auto () User Defined 1
Axial Direction
Include acceleration of convergence

[Foundation — Acceleration]
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«Foundation > Analysis and Report Control> Define Analysis Case > Analysis Control Data

E
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Convergence

[Result of P-y Analysis]
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4. [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 ar;bitrary section from arbitrary calculation type.
r

Flux Results b Flux Results * Flux Results > Flux Results b
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 | Sten/Stage Seepage (Steady State) Analysis | Siep/Stage | Secpage (Steady State) Analysis |
Quartity Type |Node | Quantity Type [Node | Quartity Type  Aitrary Section ~| Quartity Type | Abtrary Section ~

Node Mode Pasttion Posttion
[3233343536 373839 4042 43 41 45 46 47 44 48 49 50 5 85365327357 318387380 11330 172156277228 | Start Paint 274553, 12 Start Poirt [ 26,12
End Point 51.444.0| End Point [ 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
Pl fyiion Pyl ption
A_divide A_divide Delste A_divide Delete A _divide Delete
B_divide B_divide B_divide B_divide
Fux Results m¥/sec/m Flux Results m¥/sec/m Flux Results mi/sec/m Flux Results m¥/zec/m
2 e on (2 rentyoson 2 menon 2 ovtensyoston
[Section A-Node] [Section B-Node] [Section A-Arbitrary Section]  [Section B-Arbitrary Section]
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5. [Seepage] Saturation result function

SoilWorks 2019(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

=-ff@ Post Style

i -ff@) Defaut

[ﬂ@ 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)
Vertical Coefficient of Permeability (CZ)

___‘gqjqruqtqi Water Contert (VW.C)
= -

=- m oci;ir e‘éﬁgﬁe‘ Results
- 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) =

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

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

w

SoilWorks

Plane Strain Seepage
Saturation |

80361 e-001
337 35e-001
4.87108e-001
+4.40482e-001
3.93555e-001
3.47229e-001
3.00602-001
+2.53976e-001

[Saturation result of seepage analysis for levee]

Vo +V,
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6. [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
0 %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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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

-1.06598 -0.839148

>

Tag Size (Step 1) Tag Size (Step 5)
[Control the Result Tag Size]
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SoilWorks 2019(v1.1) Release Notes

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 * 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 X-Min Boundary
Origin of Mirror Planea1 0.000000
Mirror Plane Type2 Z-Min Boundary
Mirror Plane Type2 0.000000
Entity with Mo Result Feature Edge

Edge Color of Entity with No Result oo
Edge Thickness of Entity with No Result 1

= Seepage 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 Type : Select a color type from “contour” or “User Define”.

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

seepage flow.

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

*Properties > Miscellaneous > Seepage Flow Show/Hide

Previous version : Seepage flow only

—

2019(v1.1) : Seepage flow line with total head

[ Overlay the water line with others]
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9. [Dynamic] Generation of artificial earthquake [ mops

= 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
Generate Design Spectrum x B P
Design Spectrum |KBC(2009) ] c(2009) l

KBC(2005) Compute PSD

\ 4

) ) Karea(Arch. 2000) (Power Spectral Density)
Design Spectral Response Acceleration Korea(Arch, 1932) Function
Seismic Zone - Korea(Bridge) l

IBC2000(ASCET-98)
Zone Factor (5) 0.22 - UBC(1997)
Compute Acceleration
Site Class 5d - HEE gﬁ‘gj; P
i zt:ltz cos(ent +
sds [0.4986666¢ g Eurocode-8{2004) Modify PSD 2 =10 - A cos(@nt +¢n)

Fa [L35

Eurocode-28(1996) Design RS A (@)
Fv [1.98 sdi [0.2874666¢ q Eurocode-8(1936) Elastic G(@)is1 = Gl@)i| —

China(GB50111-2008) RS’ (@)
mportance Factor () |12 T | Gina Shanghai(o6108-9-2003) 5 Compute
Response Modification 4 - China(JT1004-89) Response Spectrum
Coef. (R) China(JTG/T BO2-01-2008)
China{GB111-87)
Japan{Arch, 2000)
Japan(Bridge2002) NO

L Taiwan{2006)
Max. Period : |10 (=) TaiwanBrg(33) Horizontal
TaiwanBrg(39) Vertical

151893(2002)
QK | Cancel |

A 4

Iteration i > Max. Iteration

Output Results

[ Design Spectrum

in Dynamic Module ] [ Flow chart of aritificial earthquake]
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9. [Dynamic] Generation of artificial earthquake [ mops

= 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 HE

[ The formulation to create acceleration time history corresponding the response spectrum]

N
2) = 1)) Avcos(ant + )

A
n=1 I(t) | Horizontal Time
I\

wn = Frequency, An = Amplitude, ®n = Phase Angle,

I(t) = Envelope Function ;
Envelope Function
1. The function of multiplied to steady state motion to assume the :

characteristic of real earthquake transient k—) Total Time

: . . . Rise Time
: 2. Acceleration time will be almost same values from start to end .
: [ Envelope Function ]

time, if it doesn’t have envelope function

3. SoilWorks can support the envelope function with trapezoidal
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9. [Dynamic] Generation of artificial earthquake [ moDs |

= 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

. e - A|
«Dynamic > Tools > Tools > Artificial Earthquake Generator |
. . |—:-: lodify Artificial Earthquake * |
= Generate Acceleration Option Functon e Data Type Grash Cptions
KBC2009 ’7(3 Mormalized Accel. ’VI' ¥-axis log scale [~ Y-axis log scale
- Max. Iterations : The number of iterative calculation to match the Design Spectrum |
rEnvelope Function——————————————— 0-1eesen
response spectrum result of artificial earthquake with an input Retme | 2= casnf
Level Time I 8 sec 0.158587
response spectrum rotme [T e ||
~Generation Options ————————————— o.1ze5e7 l
- Max. Accel.(g) : The maximum earthquake acceleration M. Tteratons B e 1
Max. Accel. [g] 0.154 r,'; 0.0885874
- Damping Ratio : Damping ratio to define the response spectrum Danping Ratia e Ry W
P Generate Acceleration L% somen :::::
from artificial earthquake S = o N
& Spectrum Graph 0.0285874 .": nnnnnn | |
" Acceleration Graph 00285874 o ossas | I |
= Generate Acceleraton Cn b
- Acceleration data will be created by response spectrum L !
Desc. KBC2009: Zone=1,5=0.22,5ite=5d,Fa=1.3t Data Expo -6 | || 1 I H
| L}
= Graph Type o
- Spectrum Graph: Acceleration data is verified by spectrum data . ee .
P P vep [ Add/Modify Artificial Earthquake ]
- Acceleration Graph : Graph is verified by acceleration data
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