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EQUAKE Spectrum Compatible EQUAKE Spectrum Compatible 
AccelerogramsAccelerograms are assumed are assumed 

to be Independent or Correlated to be Independent or Correlated 
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US NRC SRP 3.7.1 Target PSD Requirement
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Equivalent Soil Properties and Motions are computed  Equivalent Soil Properties and Motions are computed  
assuming Vertically Propagating S and P Waves assuming Vertically Propagating S and P Waves 
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SOIL Module SOIL Module 
(based on SHAKE approach)(based on SHAKE approach)

Computes Equivalent Soil Computes Equivalent Soil 
Properties Using Properties Using 

SeedSeed--IdrissIdriss EquivalentEquivalent
Linear ModelLinear Model
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SITE Module SITE Module 
Compute Site ResponseCompute Site Response

Assuming A SelectedAssuming A Selected
Seismic Environment Seismic Environment 

Including SV, P and RIncluding SV, P and R-- oror
SH and LSH and L-- wavewave

Combination  Combination  
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POINT Module POINT Module 
Compute Soil LayeringCompute Soil Layering

Flexibility MatrixFlexibility Matrix
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Incoherent Motions with Directional Wave Incoherent Motions with Directional Wave 
Passage Effects can be Included.Passage Effects can be Included.

Multiple Excitations are applicable for Multiple Excitations are applicable for 
Separate Isolated Foundations.Separate Isolated Foundations.

Spectral Amplification Spectral Amplification 
Factors are applied to Factors are applied to 

Control MotionControl Motion
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Soft SoilSoft Soil



4
�� ���������	�
���	� �����	�
����	�0��	�/����!�
���!�����0�
'�����;�!��� ���
��
	��!�
�����	�;0�������
;���
��������;
�0�!#�������������
 	!�=�	��������������
	!>�
'�'����'������
��
	�
�	�?������'
��?��!���!!��
�#��:��	����	�
�����	�'�� ��'������
��
	?�%������!�

�����!#������
�������
	�#�����	�=&�	�������**"��	�������
	��!���� ��?�!
���''���	�����'����'������
��
	!�����
�����0��
	!����	���;0�����������;�!�����1 ���!����/� �!��
�����
��
	�!#������!�
���!�����0>
�

4
�� �
����
�����	�
���	� ?������	�
����	�0��	�/����!�
���!�����0�
'�����;�!� �����
��
	��!�
�����	�;0������
����!#�������������
	!�=#
�	������� ��
	!>�
'�'����'������
��
	��	�?������'
��?��!�
�/����
����
�#��:��	����	�
�?�%�����	�/	!�

�����!# �������������
	�#�����	�=&�	�������

;�	=�5�	�;
����&�
���8���0�����;
����&�
��;�	=�5�	�;
����&�
���8���0�����;
����&�
��

2009 COPYRIGHT OF GP TECHNOLOGIES, INC.  DOWNLOADED FROM WWW.GHIOCEL-TECH.COM
19

�/����
����
�#��:��	����	�
�?�%�����	�/	!�

�����!# �������������
	�#�����	�=&�	�������
**"��!����/���?�!
���''���	�����'����'������
��
	!� ������!!��
	!����	���;0�����;�!����>
�

���
����
��
���
������������
������

�	
���������
� �

���
��

��
��
���	����������	������	�����
����
��
���
������������
������

�	
���������
� �

���
��

��
��
���	����������	������	��
�����	���
��
���������
����
	���������	��������
��� �
���
���
�������	������������������������	���
��
���������
����
	���������	��������
��� �
���
���
�������	�������������������

��
��
���	�������������
������	������	������
����
 ��������

���	�
����
����
��
��
���	�������������
������	������	������
����
 ��������

���	�
����
����

+E ���"��!�
/���;��	
�������������/!��
'� 
	���������	������
����
�� '
���	�
����	��**"�
�	��0!�!�
'�'��:�;���'
/	����
	��
���!?�%����#�
�/� ������/�����##�
:�����
	�!�	����	0�
�������	�!�����##�
�����!�;�!���
	���!�	�����
����! #�������������
	�#�����	��	��;0����!�
�

!�!�����!����!������	��/���
'������
����!#������ �������
	!�
'�����'����'������	#/���
��
	�'����




CoherentCoherent

2009 COPYRIGHT OF GP TECHNOLOGIES, INC.  DOWNLOADED FROM WWW.GHIOCEL-TECH.COM
20

IncoherentIncoherent

���#��
%7
���&�
���$�-	���
�
��	�"�����



$	
�

1�����	��1�����������7����2���,/�3$	
�

1�����	��1�����������7����2���,/�3

2009 COPYRIGHT OF GP TECHNOLOGIES, INC.  DOWNLOADED FROM WWW.GHIOCEL-TECH.COM
21

ANALYS Module ANALYS Module 
Computes TransferComputes Transfer

Functions in All Nodes ofFunctions in All Nodes of
FE Mesh IncludingFE Mesh Including

Structure and Near FieldStructure and Near Field
Soil Nodes Soil Nodes 
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Spurious Interpolation Peak Spurious Interpolation Peak 
in SXY Amplitude TF in SXY Amplitude TF 
(red spot) ELEMENT 215(red spot) ELEMENT 215

�-0(���-;���-(0$+,�-�+�����)(��-0(���-;���-(0$+,�-�+�����)(�
Longitudinal View #1 

Maximum SRSS In-Plane Shear Stress SXY f 
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Huge interpolation peak in SXY TFHuge interpolation peak in SXY TF
More than 3 orders of magnitude higher!More than 3 orders of magnitude higher!

TThe he SASSI2000 stress SASSI2000 stress interpolation interpolation 
TF TF algorithm was used.algorithm was used.
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Node 118 YZ ITF
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10 Original Interpolation

Smooth Interpolation (P=25)

Computed Solution
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MOTION ModuleMOTION Module
computes transfercomputes transfer

functions, TFU and TFIfunctions, TFU and TFI
files, motions, ACCfiles, motions, ACC
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files, motions, ACCfiles, motions, ACC
files, and responsefiles, and response

spectra, RS at selectedspectra, RS at selected
nodes, RS files.nodes, RS files.
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RELDISP ModuleRELDISP Module
computes transfercomputes transfer

functions, TFD files,functions, TFD files,
and  motions, THDand  motions, THD

�
1%�&����0	��&�8	����%���	1	�&��20(,���$3�
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and  motions, THDand  motions, THD
files for relativefiles for relative
displacements.displacements.
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STRESS Module Computes STRESS Module Computes 
Stresses/Strains Forces/Moments Stresses/Strains Forces/Moments 

in Selected Structural or Nearin Selected Structural or Near--Field Field 
Soil Elements Soil Elements 
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Time History Batch Text

1
3 0 New_Timehist.th
00001TR_X.acc
00046TR_X.acc
00052TR_X.acc

Number of Files

Algebraic Addition
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1 20 1
C:\AP1000_STICK\XDIR\TFU
TFU_000.02_00001
TFU_000.17_00002
TFU_000.34_00003
TFU_000.49_00004
TFU_000.59_00005
TFU_000.68_00006
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TFU_000.68_00006
TFU_000.78_00007
TFU_000.88_00008
TFU_001.00_00009
TFU_001.10_00010
TFU_001.20_00011
TFU_001.29_00012
TFU_001.42_00013
TFU_001.49_00014
TFU_001.59_00015
TFU_001.68_00016
TFU_001.78_00017
TFU_001.88_00018
TFU_002.00_00019
TFU_002.10_00020
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C:\AP1000_STICK\XDIR\RS
RS01_000.20_00001
RS01_000.21_00002
RS01_000.22_00003
RS01_000.23_00004
RS01_000.25_00005
RS01_000.26_00006
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RS01_000.26_00006
RS01_000.27_00007
RS01_000.29_00008
RS01_000.30_00009
RS01_000.32_00010
RS01_000.34_00011
RS01_000.36_00012
RS01_000.37_00013
RS01_000.39_00014
RS01_000.42_00015
RS01_000.44_00016
RS01_000.46_00017
RS01_000.49_00018
RS01_000.51_00019
RS01_000.54_00020
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1 20 1
C:\AP1000_STICK\XDIR\ACC
ACC_00.000_00001
ACC_00.005_00002
ACC_00.010_00003
ACC_00.015_00004
ACC_00.020_00005
ACC_00.025_00006
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ACC_00.025_00006
ACC_00.030_00007
ACC_00.035_00008
ACC_00.040_00009
ACC_00.045_00010
ACC_00.050_00011
ACC_00.055_00012
ACC_00.060_00013
ACC_00.065_00014
ACC_00.070_00015
ACC_00.075_00016
ACC_00.080_00017
ACC_00.085_00018
ACC_00.090_00019
ACC_00.095_00020
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���A�
15��	��&����
1 3000 1

.\Incoherent\Combined\ACC

ACC_00.000_00001

ACC_00.005_00002

ACC_00.010_00003

ACC_00.015_00004

ACC_00.020_00005

;
�1	A�
15��	�&=&
17602

3 1 .\Coherent\Combined\ACC\ACC_00.000_00001

.\Coherent\XDIR\ACC\ACC_00.000_00001

.\Coherent\YDIR\ACC\ACC_00.000_00001

.\Coherent\ZDIR\ACC\ACC_00.000_00001

3 1 .\Coherent\Combined\ACC\ACC_00.005_00002

.\Coherent\XDIR\ACC\ACC_00.005_00002ACC_00.020_00005

ACC_00.025_00006

ACC_00.030_00007

ACC_00.035_00008

ACC_00.040_00009

ACC_00.045_00010

ACC_00.050_00011

ACC_00.055_00012

ACC_00.060_00013

ACC_00.065_00014

ACC_00.070_00015

ACC_00.075_00016

ACC_00.080_00017

ACC_00.085_00018

ACC_00.090_00019

.\Coherent\XDIR\ACC\ACC_00.005_00002

.\Coherent\YDIR\ACC\ACC_00.005_00002

.\Coherent\ZDIR\ACC\ACC_00.005_00002

3 1 .\Coherent\Combined\ACC\ACC_00.010_00003

.\Coherent\XDIR\ACC\ACC_00.010_00003

.\Coherent\YDIR\ACC\ACC_00.010_00003

.\Coherent\ZDIR\ACC\ACC_00.010_00003

3 1 .\Coherent\Combined\ACC\ACC_00.015_00004

.\Coherent\XDIR\ACC\ACC_00.015_00004

.\Coherent\YDIR\ACC\ACC_00.015_00004

.\Coherent\ZDIR\ACC\ACC_00.015_00004

3 1 .\Coherent\Combined\ACC\ACC_00.020_00005

.\Coherent\XDIR\ACC\ACC_00.020_00005

.\Coherent\YDIR\ACC\ACC_00.020_00005

.\Coherent\ZDIR\ACC\ACC_00.020_00005
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30003000

11
22
33
44
55
66

B�B��
�&����
�&���
1 3000 1
.\Combined\
stress_00.000_00001_sig
stress_00.005_00002_sig
stress_00.010_00003_sig
stress_00.015_00004_sig
stress_00.020_00005_sig
stress_00.025_00006_sig
stress_00.030_00007_sig

�&
	���;
�1	�
�&	%�C

……..……..
29952995
29962996
29972997
29982998
29992999
30003000
3 50003 5000
8 9 108 9 10

stress_00.030_00007_sig
stress_00.035_00008_sig
stress_00.040_00009_sig
stress_00.045_00010_sig
stress_00.050_00011_sig
stress_00.055_00012_sig
stress_00.060_00013_sig
stress_00.065_00014_sig
stress_00.070_00015_sig
stress_00.075_00016_sig
stress_00.080_00017_sig
stress_00.085_00018_sig
stress_00.090_00019_sig
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20    99
SHELL_013_01374_SXX.THS
SHELL_013_02276_SXX.THS
SHELL_013_01337_SXX.THS
SHELL_013_00576_SXX.THS
SHELL_013_01645_SXX.THS
SHELL_013_01891_SXX.THS
SHELL_013_01920_SXX.THS
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SHELL_013_01920_SXX.THS
SHELL_013_02674_SXX.THS
SHELL_013_02185_SXX.THS
SHELL_013_02092_SXX.THS
SHELL_013_02458_SXX.THS
SHELL_013_02811_SXX.THS
SHELL_013_01430_SXX.THS
SHELL_013_01785_SXX.THS
SHELL_013_02249_SXX.THS
SHELL_013_01273_SXX.THS
SHELL_013_01488_SXX.THS
SHELL_013_00487_SXX.THS
SHELL_013_00372_SXX.THS
SHELL_013_00621_SXX.THS

����	
���
�������	��
��:��/��/!����
����	��'0�����
���������'����!


('�����������������	�?�����'���!�
!��!��
�;������&���������!���


582009 COPYRIGHT OF GP 
TECHNOLOGIES, INC.  



��&���$

�	�������

�&�	��
15���&�
��
��;
�1	���&���$

�	�������

�&�	��
15���&�
��
��;
�1	�

Frame Combination Text:

This Example Combines Three frames by summation and SRSS and saves
the results to Test_Combin_Frame.out AND Test_Combin_Frame2.out

Algebraic Sum

2
3 1 Test_Combin_Frame.out
.\THout_00001
.\THout_00002
.\THout_00003
3 0 Test_Combin_Frame2.out
.\THout_00001
.\THout_00002
.\THout_00003
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ModelModel TypeType SSI ModelSSI Model Total Total Run Run Time (seconds)Time (seconds)

AAAA

With With Full EmbedmentFull Embedment 2,837.402,837.40

With Embedment 2 Soil LayersWith Embedment 2 Soil Layers 217.16217.16

Without EmbedmentWithout Embedment 89.05989.059

BABA

With With FulllFulll EmbedmentEmbedment 2,787.422,787.42

With Embedment 2 Soil LayersWith Embedment 2 Soil Layers 181.11181.11

SSI SSI RUNNING TIMES OF 5 RUNNING TIMES OF 5 SMALL CONCRETE SMALL CONCRETE 
BOX MODELS with 625 NodesBOX MODELS with 625 Nodes

BABA With Embedment 2 Soil LayersWith Embedment 2 Soil Layers 181.11181.11

Without EmbedmentWithout Embedment 97.15697.156

CDCD

With With Full EmbedmentFull Embedment 2,775.802,775.80

With Embedment 2 Soil LayersWith Embedment 2 Soil Layers 189.50189.50

Without EmbedmentWithout Embedment 67.54767.547

EDED

With With FullFull EmbedmentEmbedment 2,776.592,776.59

With Embedment 2 Soil LayersWith Embedment 2 Soil Layers 254.60254.60

Without EmbedmentWithout Embedment 130.742130.742

DCDDCD

With With Full EmbedmentFull Embedment 2,771.402,771.40

With Embedment 2 Soil LayersWith Embedment 2 Soil Layers 197.70197.70

Without EmbedmentWithout Embedment 66.64166.641
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SSI RUNNING SSI RUNNING TIMES OF TIMES OF LARGE CONCRETE LARGE CONCRETE 
BOXBOX MODELS with MODELS with 10,000 10,000 nodesnodes

Models Models 
(20HX50WX10D)(20HX50WX10D)

FunctionsFunctions All NodesAll Nodes All Interaction NodesAll Interaction Nodes
Running Time of One Frequency Running Time of One Frequency 

(seconds)(seconds)

AAAA

Without EmbedmentWithout Embedment 1000010000 500500 331.266331.266

With Embedment 5 Soil With Embedment 5 Soil 
LayersLayers

1000010000 25002500 693.652693.652

With Embedment 10 Soil With Embedment 10 Soil 
LayersLayers

1000010000 50005000 1755.1411755.141

BABA

Without EmbedmentWithout Embedment 1000010000 500500 372.184372.184

With Embedment 5 Soil With Embedment 5 Soil 
LayersLayers

1000010000 25002500 712.609712.609

With Embedment 10 Soil With Embedment 10 Soil With Embedment 10 Soil With Embedment 10 Soil 
LayersLayers

1000010000 50005000 1783.6411783.641

CDCD

Without EmbedmentWithout Embedment 1000010000 500500 309.180309.180

With Embedment 5 Soil With Embedment 5 Soil 
LayersLayers

1000010000 25002500 947.141947.141

With Embedment 10 Soil With Embedment 10 Soil 
LayersLayers

1000010000 50005000 2753.5232753.523

EDED

Without EmbedmentWithout Embedment 1000010000 500500 1,478.6021,478.602

With Embedment 5 Soil With Embedment 5 Soil 
LayersLayers

1000010000 25002500 2,423.3522,423.352

With Embedment 10 Soil With Embedment 10 Soil 
LayersLayers

1000010000 50005000 4148.1334148.133

DCDDCD

Without EmbedmentWithout Embedment 1000010000 500500 307.598307.598

With Embedment 5 Soil With Embedment 5 Soil 
LayersLayers

1000010000 25002500 987.746987.746

With Embedment 10 Soil With Embedment 10 Soil 
LayersLayers

1000010000 50005000 2256.6132256.613
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SSI RUNNING SSI RUNNING TIMES TIMES OF LARGE CONCRETE OF LARGE CONCRETE 
BOX MODELS with BOX MODELS with 10,000 10,000 nodesnodes

2,500.00

3,000.00

3,500.00

4,000.00

4,500.00

NO EmbedmentNO Embedment

5L Embedment5L Embedment

10L Embedment10L Embedment

0.00

500.00

1,000.00

1,500.00

2,000.00

2,500.00

1 2 3 4 5
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