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ShakEdit Quick Tutorial XE "Tutorial" 
This tutorial is intended to guide you through most of the functions in ShakEdit.  Additional information can be obtained by using the help command button on each form.  I recommend that you install SHAKE91 XE "SHAKE91" .EXE in the same directory as ShakEdit.  Please note that this tutorial is not intended as a teaching tool for SHAKE91,  SEISRISK XE "SEISRISK"  III, or for 1-D dynamic analysis.   In the Evaluation Copy, Print and Save have been disabled.  Thus, the files used in this tutorial (sample.in, sample.crr, sample.csr, sample.nmk and makdisi.in) are created in the ShakEdit directory during installation.

Example:
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Data for Column No. 1 (Layer XE "Layer"  No. 1 at Top of Embankment)

Layer XE "Layer" 
Thickness
(T
Soil Type

1
5.5
130.0
6

2
3.3
130.0
6

3
3.3
130.0
6

4
3.3
130.0
6

5
3.3
130.0
6

6
3.3
130.0
6

7
3.3
130.0
7

8
3.3
130.0
7

9
3.3
130.0
7

10
3.3
130.0
7

11
3.3
130.0
7

12
3.3
130.0
7

13
3.3
130.0
7

14
3.3
130.0
7

15
3.3
130.0
8

16
3.3
130.0
8

17
3.3
130.0
8

18
3.3
130.0
8

19
3.3
130.0
8

20
3.3
130.0
8

21
Half Space
150.0
11

In this tutorial we will use the soil profile shown on the above figure.  The soil type, thickness, and unit weight for each layer in the Soil Column No. 1 are given in the table above.  The input data for this example are saved in the sample.edt file created in the sample directory during installation.  The modulus reduction and the damping ratio curves are also included in the data file.  Two time histories for the object motion are saved as sample1.eq and sample2.eq in the sample directory.  In this example we will compute maximum accelerations, stresses and strains in the soil column, and response spectra for the surface and the half space layers.

It will be assumed that the depth to the groundwater table is 5.5 feet for the liquefaction analysis section of this tutorial.  SPT XE "SPT"  values for the soil column are presented later in this tutorial.

The failure surface depicted in the figure will be used in the displacement analysis section of the tutorial.  For this latter analysis, a static factor of safety of 1.54 will be used, and the acceleration time histories at the top of layers 4 for column No. 1 (or just below the failure surface), 8 for column No. 2, and 3 for column No. 3 of will be obtained for use in the Newmark XE "Newmark"  Method.  Other data, or information used in this example is provided in the appropriate sections of this tutorial.

In this tutorial it is assumed that you are familiar with the different options of SHAKE91 XE "SHAKE91" , and with the methods used for liquefaction analysis, settlement analysis due to ground motion, displacement analysis using the Newmark XE "Newmark"  Method and the Simplified Makdisi XE "Makdisi"  & Seed XE "Seed"  aproach, and attenuation relationships.

· To start the tutorial, double-click on the ShakEdit icon to execute ShakEdit.  The Main Menu XE “Main Menu”  form is displayed, as shown below.
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· More specific information on any of the features in ShakEdit is provided in the help file.  For example, click on the Help button to obtain more information about the different options in the main menu.  Use the Exit option of the File command to close the help window and return to the Main Menu XE “Main Menu”  form. 
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· To start this tutorial, click on the Edit Existing EDT File option.  Click on the Get File button to display the Open Existing EDT File dialog box.  If necessary, change to the drive where the ShakEdit directory was created.  Then, click on the shakedit and sample directories to display the available *.EDT files.

· Click on the sample.edt file, and then click on the Ok button to return to the Main Menu XE “Main Menu”  form.  You can also double-click on the file name to select it and return to the main menu.

· The Ok button on the Main Menu XE “Main Menu”  form will be highlighted (i.e. is shown in black characters instead of grayed out).
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· Click on the Ok button to display the EDT File’s Options List form.  This form displays the different SHAKE91 XE “SHAKE91”  options available on the sample.edt file.
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·   For a quick example on how to edit data using ShakEdit, click on the first set of Option 3 XE “SHAKE91” 

 XE “Option 3”  (i.e. Option 3 – Input motion: SAMPLE1.EQ) to highlight it, and then click on the Edit button to display the SHAKE91 Option 3 Editor: Input (Object) Motion form.  You can also double-click on the option to display the edit form.

· In this example, you will change the path to the object motion file.

· Position the cursor on the Name of Object Motion File cell by clicking on it, or by using the Tab key.

· Type in the following: sample\sample1.eq. 
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· Click on the Return button to transfer control to the EDT Files’ Options List form.

· To save the changes to the first Option 3 XE “SHAKE91” 

 XE “Option 3”  set on the disk, click on the Save button to display the Save Options on EDT File dialog box.  Click on the Ok and then on the Yes buttons to accept saving the data on the same file.  After the file is saved, you are returned to the options list form.
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· To create data for an option not found on the *.EDT file, click on the New button.  For our example, the option list does not show sets for option 5.

· The SHAKE91 XE “SHAKE91”  Option List form is displayed, and Option 5 XE “Option 2” 

 XE "Option 5"  is highlighted.

· Click on the Choose button.  You will return to the EDT File’s Options List form.  Notice that Option 5 XE “SHAKE91” 

 XE “Option 2” 

 XE "Option 5"  has been added to the option list.
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· We need to enter data for soil column No. 1 of the example.  Double-click on the Option 2 XE “SHAKE91” 

 XE “Option 2”  set to display the SHAKE91 Option 2 Editor: Soil Profile XE “Profile”  form.  The Option 2 data for soil column No. 2 are displayed.  A way to create a new set for option  2 is to click on the New command button to display a blank form for Option 2.  Place the cursor on the Soil Profile XE “Profile”  - Set Identification XE “Identification”  text box and type in Option 2 XE “SHAKE91” 

 XE “Option 2”  -- ShakEdit Site – Column No. XE “Profile No.”  1.  Press the Tab key twice to place the cursor on the Identification for Soil Profile text box and enter ShakEdit Site – Column No. 1.

· To start entering the data for the soil column, press the Tab key once to move the cursor to the Soil Type column of layer 1.  The soil profile for this tutorial is formed by 20 layers plus the half space layer.  The values shown on some of the columns are default values set by ShakEdit.

· For the first layer enter a soil type number of 6.  Press the Tab key and enter 5.5 in the Thickness column.  To enter the damping value, press the Tab key twice and enter 0.05 in the Damping XE “Material” 

 XE “Damping”  column.  Press Tab once more and enter 0.130 on the Unit Weight column.  Press the Tab key to place the cursor on the Shear Wave XE “Shear Wave”  column, and then press the Delete key to erase the default number.
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· Follow the same procedure and enter the following data for the other layers:

Layer XE “Layer”  No.

Soil Type

Thickness

Damping XE “Material” 

 XE “Damping” 

Unit Weight
2

     
6

      3.3

    0.05

     0.130

3

      
6

      3.3

    0.05

     0.130

4

      
6

      3.3

    0.05

     0.130

5

      
6

      3.3

    0.05

     0.130

6

      
6

      3.3

    0.05

     0.130

7

      
7

      3.3

    0.05

     0.130

8

      
7

      3.3

    0.05

     0.130

9

      
7

      3.3

    0.05

     0.130

10

      
7

      3.3

    0.05

     0.130

11
      
      
7

      3.3
    
    0.05

     0.130

12

      
7

      3.3

    0.05

     0.130

13

      
7

      3.3

    0.05

     0.130

14

      
7

      3.3

    0.05

     0.130

15

      
8

      3.3

    0.05

     0.130

16

      
8

      3.3

    0.05

     0.130

17

      
8

      3.3

    0.05

     0.130

18

      
8

      3.3

    0.05

     0.130

19

      
8

      3.3

    0.05

     0.130

20

      
8

      3.3

    0.05

     0.130




  21
     
11

    ------

      0.05
     
       0.150

· For layer 21, place the cursor on the Shear Wave XE “Shear Wave”  column and enter 2500.0.

· Click on the Soil Type column of layer 18.  The Layer XE “Layer”  and Remove buttons are enabled.  Click on the Remove button.  The data for layer 18 are deleted, and the other layers are scrolled upward one position.  To add data for a new layer, place the cursor on any column where the new layer will be located, and then click the Layer button.  For this example, the cursor is still on layer 18, therefore, just click on the Layer button.  By default, the new layer is given the same data as the layer where the cursor is placed.  In this example the new layer has the same values as those of layer 19.
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· Click on the Save command button to terminate creation of this new set of Option 2 XE "Option 2" .

· There are a number of equations that can be used to estimate the maximum shear modulus (Gmax XE “Gmax” ) value.  We will explain how to enter the variables for these equations next.

· Click on the GmaxEq command button to display the Shear Moduli XE “Shear Modulus” 

 XE “Moduli”  Equations form.  More information on these equations is provided in the help file.

· For this example, we will use equation no. 6 for layers 1 through 20.  As explained in the help file, the variables for equation 6 are N1,60, Ko XE “Ko” , and (v’.
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· Click on the Layers XE “Layer”  button to switch to the form used to enter the variables for the equations used for specific layers.

· Using the Tab key or the mouse pointer, place the cursor on the Eq. # column for layer no. 1.  Type in a 6.  Use the Tab key to move to the Ko XE “Ko”  column.  Enter 0.40, and move the cursor to the N column using the Tab key.  Type in 17.

· Use the Tab key to place the cursor on the Eq. # column of layer 2.  Enter the following data for the other layers.  Use the Next command button to scroll down the layers in groups of 5.







Layer XE “Layer”  
Eq. #
Ko XE “Ko” 
N 1,60






2
6
0.4
8







3
6
0.4
5







4
6
0.4
5







5
6
0.4
7







6
6
0.4
12







7
6
0.4
15







8
6
0.4
14






9
6
0.4
15







10
6
0.4
10







11
6
0.4
23







12
6
0.4
12







13
6
0.4
10







14
6
0.4
10







15
6
0.4
21







16
6
0.4
22







17
6
0.4
4







18
6
0.4
5







19
6
0.4
3







20
6
0.4
29

· Click on the Enter depth to water table check box, and then place the cursor on the text box next to it.  Enter 5.5 for water depth.

· Click on the Save button.  On the File Name text box type sample.gmx, and then click on the Ok button.  The data for the equations are saved in this file.  The File button is used to retrieve the coefficients from the file for later use.
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· Once you have entered all the information for the equations, click on the Return command button to return to the Option 2 XE “SHAKE91” 

 XE “Option 2”  form.

· The Gmax XE “Gmax”  command button is highlighted.  Click on it to estimate the maximum shear moduli.  You will be asked if you wish to continue with the calculation of Gmax.  Click on Yes.  After a few seconds, the modulus values will be displayed in the Shear Moduli XE “Shear Modulus” 

 XE “Moduli”  column.
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· Click on the Return button to return to the list of options form.  Click on the Save button to display the Save Options on EDT File dialog.  Click on Ok and then on Yes to save the new data in the sample.edt file. 

· We now need to enter data for a new material.  Double-click on Option 1 XE “SHAKE91” 

 XE “Option 1”  to display the SHAKE91 Option 1 Editor: Dynamic Material XE “Material”  Properties form.

· Click on the Next button to display the data for the following materials.

· Click on the Damping XE “Material” 

 XE “Damping”  button to display the damping data.  This button changes to Moduli XE “Shear Modulus” 

 XE “Moduli” , which is used to display the values of modulus reduction (G/Gmax XE “Gmax” ).
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· Click on the Used button to display the SHAKE91 XE “SHAKE91”  Option 1 XE “Option 1”  Editor:  Materials to be used in this analysis form.

· For our example, there will be 11 materials, including the data for the bedrock.  Place the cursor on the cell that shows the 12 and use the Delete key to delete it.  Click on the Tab key to move to the next cell.  Delete the 13 next.  Notice that the number of materials has been decreased to 11.
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· Click on the Return button to close this form and return to the Option 1 XE “SHAKE91” 

 XE “Option 1”  editor.

· For this tutorial, we need to enter the dynamic material properties for the bedrock layer.

· To begin this, click on the Material XE “Material”  button. This will clear the data cells and display some default values.  Make sure the screen shown is the one for entering moduli values.  To do this, the fourth command button from the left should be labeled Damping XE “Damping” .  If the label is Moduli XE “Shear Modulus” 

 XE “Moduli” , click on it once to return to the moduli data screen.

[image: image20.png]EISRISK Il - Output Files BEE
Sove | [ o |[CAS) Benove | | Ger | Oider | | Help | Betum

Directory: [CASHAKEDIT\SAMPLE

C:\SHAKEDIT\SAMPLE\FT02.0UT
C:ASHAKEDIT\SAMPLE\TOTAL.OUT
C:\SHAKEDIT\SAMPLE\ZNOT.GUT
C:\SHAKEDIT\SAMPLE\ZN02.0UT
C:ASHAKEDIT\SAMPLE\ZNO3.0UT

Save to:





· Place the cursor on the Material XE “Material”  Name text box.  Type in the following: Rock
· Place the cursor on the Identification XE “Identification”  for this Set of Modulus Reduction Values text box.  Type in the following:  Average Modulus Reduction Curve for Rock
· Use the Tab key to place the cursor on the first data cell for the strain values.  Type in 0.0001.  Use the Tab key to move to the next cells, and type in the following data:



Strain XE “Strain” :

0.0003
0.001
0.003
0.01
0.03
0.1
1.

· Notice that after entering a strain value, a default value for G/Gmax XE “Gmax”  is automatically entered on the appropriate cell.  You still need to modify the moduli values.  

· Place the cursor on the first cell of the Values of  Modulus Reduction (G/Gmax XE “Gmax” ), and enter the following data: 


Moduli XE “Shear Modulus” 

 XE “Moduli” 

 XE “Material” :

1.
1.
0.99
0.95
0.9
0.81
0.725
0.55
· Click on the Damping XE “Material” 

 XE “Damping”  button to display the damping data cells.  Use the above procedure to enter the following data:



Material XE “Material”  Name:
Rock



ID:

Average Damping XE “Material” 

 XE “Damping”  in Rock


Strain XE “Strain” :

0.0001
0.001
0.01
0.1
1.0


Damping XE “Material” 

 XE “Damping” :
0.4
0.8
1.5
3.0
4.6

· Click on the Save button to add this material to set 1 of Option 1 XE “SHAKE91” 

 XE “Option 1” .  Then click on the Return button to return to the EDT File’s Options List form.
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· Click on the Save button to display the Save Options on EDT File form, and click on Ok and then on Yes to use the same file to save the changes.

· Double-click on Option 5 XE “SHAKE91” 

 XE “Option 5”  to display the SHAKE91 Option 5 Editor:  Iterations & Strain XE “Strain”  Ratio XE “Ratio”  form.

· Place the cursor on the Iteration XE “Option 5” 

 XE “Iteration”  and Strain XE “Strain”  Ratio XE “Ratio”  - Set Identification XE “Identification”  cell and enter the following: Option 5 XE “SHAKE91”  - No. iterations 10, strain ratio 0.65
· Use the Tab key, or the mouse pointer, to move the cursor to the Number of Iterations text box and enter 10
· Use the Tab key to move to the Strain XE “Strain”  Ratio XE “Ratio”  cell and enter 0.65.
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Edit existing EDT file: Use this option to edit an existing “EDT fle. Click on the option, and then on the Get File command button to
select the “EDT fle. Then, click an the Ok button to display the EDT File's Option List form.

Run SHAKE91: SHAKES1 can be run on a DOS window by chaosing this option. The following PIF fles, SHAKEDIT.PIF and
SHAKES1.PIF are provided in the directory where ShakEdit was installed. | recommend that you use the PIF editor to custorize either
ane of these files to run SHAKES? from within ShakEdit. Click on the option, and then on the Get File command button to select the
*PIF file. Click on the Ok button to run SHAKES1

Process first output file: When executing SHAKES1, you are first asked to enter the name of the input file. The following message:
Name of Output File #1 (input, peak values .. etc) is then displayed to request that you input the name of the first autput file. This is
the il that will be used in this option. After selecting the option, click on the Get File button to select the output file, and then click on
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series of ASCI files that are used by the Plot Data options described below. This option will create the * GRF, % SPC, * AMP and
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Display Results: After the first output file is processed, you can use this option to display the results stored in the * GRF fle in a
spreadsheet-like form. To do this, click on the option, and then on the Get File command button to select the * GRF fle. Click on the
Ok button to display the Resuls of First SHAKEST Output File form.
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this, click an the option, and then on the Get File command button to select the “.GRF file. Click on the Ok button to display the Print
Results of First SHAKES1 Output File form.

Process second output file: When executing SHAKES1, after entering the name of the first output file, the following message, Name
of Output File #2 (time histories .. etc) is displayed to request that you input the name of the output fie that will store the

acceleration, stress and strain time histories computed with Options & and 7 of SHAKES1. This is the file that will be used in this

option. After selecting the option, click on the Get File button to select the output fle, and then click on the Ok button to process the

file. ShakEdit will read the file and extract the acceleration and stress/strain values. and create the *.ACC and * STR files used in the =





· Click on the Return button to return to the EDT File’s Option List form, and save the new set for Option 5 XE “SHAKE91” 

 XE “Option 5”  in the sample.edt file.

· Once you have edited the data for the different options, you can create an input file for SHAKE91 XE “SHAKE91” .

· Click on the Input button to display the Create SHAKE91 XE “SHAKE91”  Input File form.  The top list box shows the options available in the *.EDT file.  The bottom list box will show the options to be included in the input file. 
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· To choose the options you want to include in the input file, just double-click on them, or click once to highlight it and then click the Add button.  This will add the option to the input-file-options list.

· Click on Option 1 XE “SHAKE91” 

 XE “Option 1”  to highlight it, and then click on the Add button.  The option is shown on the bottom list box.  Now, double-click on the second set of Option 2 (i.e. the data for Column No. 1) XE “Option 2” .  The option should also be shown on the input-file-options list, i.e. bottom list box.

· Select the following options: first set of Option 3 XE “SHAKE91” 

 XE “Option 3” ; second set of Option 4 (i.e. Sublayer for input motion is No. 21) XE “Option 4” ; Option 5 XE “Option 5” ; first and second sets of Option 6 XE “Option 6” ; first and second sets of Option 7 XE “Option 7” ; first, second, third and fifth sets of Option 9 XE “Option 9” ; and, first sets of Options 10 and 11.
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· Click on Option 3 XE “SHAKE91” 

 XE “Option 3”  on the input-file-options list (i.e. bottom-list-box).  The Remove, Clear and Order buttons are enabled.  Click on the Remove button to delete this option from the input-file-options list.  (Note: the Clear button would delete all of the options from the list).

· Select the first set of Option 3 XE “SHAKE91” 

 XE “Option 3”  from the edit-file-options list (i.e. top-list-box), and click the Add button.  This option will be placed at the end of the input file options list (i.e. order 15).  You need to place this option after Option 2 XE “Option 2”  in position 3.  Use the scroll bar to scroll down the list, and click on Option 3 on the input-file-options list (i.e. bottom list box) to highlight it, and then click on the Order button to display the Input File Order form.

· Enter 3, and then click the Ok button.
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· You have now returned to the Create SHAKE91 XE “SHAKE91”  Input File form.  Notice that Option 3 XE “Option 3”  is now in position 3.
· To create the input file click on the Save button to display the Save SHAKE91 XE “SHAKE91”  Input File form.

· Place the cursor on the File Name text box, and enter sample.in.  Double click on the shakedit directory on the Directories list.  This will save the input file on this directory.  Click the Ok button to save the file.

· Click on the Return button to return to the EDT File’s Option List form.
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· Click on the Return button to return to the Main Menu XE “Main Menu”  form.  You will be asked to save the *.EDT file, click on Yes and then on Ok and Yes to save the modifications to the file.

· To run SHAKE91 XE “SHAKE91” , you use a PIF file to open a DOS window.  This example assumes that SHAKE91.EXE is installed in the same directory as ShakEdit.  Click on the Run SHAKE91 option, and then on the Get File button to display the Get SHAKE91 *.PIF File form. If necessary, change to the shakedit directory.  Select the SHAKE91.PIF file by double-clicking on it.  (Note: if SHAKE91 is in a different path, then modify the SHAKE91.PIF file with the Windows PIF editor).
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· The file name is shown next to the Run SHAKE91 XE “SHAKE91”  option.  Click on the Ok button to open the ShakEdit -  SHAKE91 DOS window.  For further information on SHAKE91, refer to the User’s Manual.  Note: If your computer doesn’t have enough memory, you may not be able to run SHAKE91 on a DOS window.  If this happens, try to use the DOS Shell created through the MS-DOS Prompt icon on the Main group of Windows.  

· The name of the input file is sample.in.  For the output files use sample10.out and sample20.out for the first and second file names, respectively.

· After SHAKE91 XE “SHAKE91”  terminates execution, click on the control box on the upper left corner of the DOS window, and select the Close menu option (or type exit if you used the DOS Shell).  You will return to the Main Menu XE “Main Menu”  form.
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· When you process the two output files, ShakEdit will create a series of data files for the plotting options. The directory where these files will be stored is shown on the Output XE “Output”  Directory cell of the Main Menu XE “Main Menu”  form.  To change the directory, click on the Directory button to open the Choose Output Directory form.  Double click on the sample directory, and then on the Ok button.

· All the plot files will have the same name, but different extensions.  This name is set by entering it on the Output XE “Output”  File Name text box.  For our example, click on the text box and enter SAMPLE.
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· Now, click on the Process XE “Process”  first output file option, and then on the Get File button to display the Open SHAKE91 XE “SHAKE91”  Output XE “Output”  File form.  Click on the sample10.out file to highlight it, and then on the Ok button to return to the Main Menu XE “Main Menu”  form.  The file name is shown on the cell next to the Process first output file option.

· Click on the Ok button to process sample10.out.  After a few seconds a message indicating that  processing of the first output file has been completed is displayed.

· The main results are stored in the sample.grf  file.  After the first file is processed, the Display Results option is automatically chosen, and the file name displayed next to it.  Click on the Ok button to display the main data.
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· Click on the Print XE “Print”  button to print a copy of the table of results.

· The print window is displayed.  System resource information is provided on the bottom four cells on the bottom left corner of the form.  When the percentages shown are low (say less than 20%), the resources available to Windows are low and the program may crash.  I would recommend that you close some applications, or limit the use of the zoom button.
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· Click on the Zoom XE “Zoom” 

 XE “Results”  command arrow and select the 100% magnification factor.  The table will be zoomed so it is easier to read.
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· The appearance of the table information can be changed through the Options button.  Click on it to display the Options for Table of Results form.  To change the attributes of an item, first, place the cursor on its respective text box.  Click on the check box next to any of the font attributes (i.e., bold, italic, etc.) to select or deselect them.  You can also change the alignment of the item by clicking on the Alignment options.  You can also edit the item, i.e., you can change the title of the table, or add a header or a footer.

· After you change the appearance of the table data, click on the Ok button to return to the ShakEdit Print XE “Print”  Menu XE “SHAKE91” 

 XE “Output”  form; or, click on the Cancel button to return to the results window without modifying the default settings.
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· Click on the Close and Return buttons to return to the Main Menu XE “Main Menu”  form.

· Click on the Analysis button to display a summary of the different options that form each analysis group.  To return to the Main Menu XE “Main Menu”  form, click the Close button.  The Analysis button can also be used after processing the second output file to view a list of the different acceleration and stress/strain time histories contained in this file.
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· To process the second output file, sample20.out, click on the Process XE “Process”  second output file option and then on the Get File button to display the open file dialog form.  Select sample20.out by clicking on it, and then the Ok button to return to the Main Menu XE “Main Menu”  form. 
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· Click on Ok to begin processing the second output file.  After a few seconds, a message is displayed indicating that the file has been processed.

· After creating the different data files with the two previous options, you can use the plot options to graph the results.

· Click on the Acceleration XE “Spectrum” 

 XE “Acceleration” , CSR XE “Cyclic Stress Ratio” 

 XE “CSR” , Stress XE “Stress”  option.

· Click on the Ok button to display the graphics window.

· By default, the Strain-Compatible Damping XE “Material” 

 XE “Damping”  vs. Depth curve is shown when executing this option.
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· The sample.grf file contains other data that can be plotted.  Click on the Graph XE “Graph”  button to display the Calculated Results Plot XE “Plot”  Menu form.

· Click on the Maximum Acceleration XE “Spectrum” 

 XE “Acceleration”  option to select it, and then click on the Ok button to display the graph.  Notice that the Ok button is not enabled until you have chosen an option.
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· You can view the coordinates for any point on the graph.  Click on any point on the graph (i.e. the symbol), and the X and Y coordinate values will be displayed on the cells.
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· The graphics routines include a number of property pages that can be used for customization of the graph.  For example, you could add a 3-D look to the graph, or change the colors.  The property pages are accessed through the icons on the toolbar.  Some of these icons are not enabled (i.e. they will appear grayed-out).
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Click on the Background icon, the fifth icon from the right to display the Background property page of the Graph XE "Graph"  Control. 

· On the Apply to section, click on the Graph XE “Graph”  option; and on the Style section, click on the Lowered option.  Do the same for the other elements of the graph, i.e. the titles.

· Click on the Ok or Cancel button to close the options form.

· You can display the different soil layers to define the soil profile on the graph.  To do this, click the Profile XE “Profile”  button.  The soil layers are displayed as dashed lines.

· Click on the Profile XE “Profile”  button again to delete the soil layers.
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· To print a graph, click on the Print XE “Print”  button to display the print menu form.

· Enter the X and Y coordinates of the top left corner of the graph, and then the width and height.  For this example enter X = 1, Y = 1, width = 6 and height = 4.  Click on the Print XE “Print”  button.

· If you want to change the printer or any other printer option, click on the down arrow on the Printer list to display the printer available.  Then, upon returning to the Graphics Print XE “Print”  Menu form, click on the Paper button to update the print settings.
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· To return to the graphics window, click on the Close button.

· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· To display the acceleration time history for the layers set in Option 6 XE “SHAKE91” 

 XE “Option 6” , click on the Acceleration XE “Spectrum” 

 XE “Acceleration”  Time History option, and then on the Ok button to display the graph (this might take a little while).
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· To plot the acceleration time history for other soil layers, click on the Graph XE “Graph”  button to display the Acceleration XE “Spectrum” 

 XE “Acceleration”  Time History Plot XE “Plot”  Menu form.

· Double-click on one of the options listed.  Alternatively, you can click once on the option to highlight it and then click on the Ok button.
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· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· To display the shear stress or strain time histories from Option 7,  XE “SHAKE91” 

 XE “Option 7” click on the Stress XE “Stress” /Strain XE “Strain”  Time History option, and then on the Ok button to display the graph.  
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· The Graph XE “Graph”  button, when clicked on, will display the menu that lists the shear stress/strain time histories available.
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· Double-click on one of the options listed.  Alternatively, you can click once on the option to highlight it and then click on the Ok button.

· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· To plot the response spectra defined in Option 9 XE “SHAKE91” 

 XE “Option 9” , click on the Response XE “Spectrum” 

 XE “Response”  Spectrum option to select it.

· Click on the Ok button to display the Relative Displacement XE “Displacement”  Response XE “Spectrum” 

 XE “Response”  Spectrum.
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· Click on the Graph XE “Graph”  button to display the Response XE “Spectrum” 

 XE “Response”  Spectrum Plot XE “Plot”  Menu form. 

· To select a type of spectrum (Sd, Sv, PSV, Sa or PSA), click on the check box next to it.  Then, select a damping ratio by clicking on the check box adjacent to it.  For this example, click on the Absolute Acceleration XE “Spectrum” 

 XE “Acceleration”  (or Sa) box, and on the Response XE “Response”  spectrum for 5% damping box.

· The Ok button is not enabled until you have selected both a damping ratio and a type of response spectrum.  The NEHRP XE “Spectrum” 

 XE “NEHRP” , Attenuate XE “Attenuation” 

 XE “Attenuate” , UBC XE “Uniform Building Code” 

 XE “UBC”  and AASHTO XE “AASHTO”  buttons are enabled only when you select an acceleration spectrum option and 5% damping.

· Click on the Ok button to plot the graph.
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· You can plot the 1994 NEHRP XE “Spectrum” 

 XE “NEHRP”  Provisions, Site-Specific Response XE “Response”  Spectra together with the 5% damping acceleration spectra.  You can also plot the AASHTO XE “AASHTO”  design spectra, or spectra from attenuation relationships, or the Uniform Building Code XE “Uniform Building Code”  design spectra.

· Click on the Graph XE “Graph”  button to display the Response XE “Spectrum” 

 XE “Response”  Spectrum Plot XE “Plot”  Menu form.  The Response Spectrum for 5% damping and the Absolute Acceleration XE “Acceleration”  options are still selected.

· Click on the NEHRP XE “Spectrum” 

 XE “NEHRP”  command button to display the NEHRP Provisions – Site-Specific Response XE “Response”  Spectra form.

· For this example, we will use a shaking intensity value of 0.20 for both Aa and Av, and we’ll plot the site-specific response spectra for site classes A & D1.  The cursor is on the Aa text box.  Enter 0.20, and use the Tab key to place the cursor on the Av text box.  Enter 0.20 for Av.  On the Site Class XE “UBC” 

 XE “Site Class” 

 XE “Site class”  column, click on the check boxes next to A & D1.  An x will appear in the check box when the option is selected.
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· The Spectral Site Coefficients, Fa and Fv, have been automatically calculated and are shown on the Soil Spectra and Rock Spectra columns.  Note that the Ok command button is enabled.

· Click on the Ok button to return to the Response XE “Spectrum” 

 XE “Response”  Spectrum Plot XE “Plot”  Menu form.  To plot the response spectra, click on the Ok button.
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· Click on the Graph XE “Graph”  button to display the Response XE “Spectrum” 

 XE “Response”  Spectrum Plot XE “Plot”  Menu form.

· Click on the Attenuate XE “Spectrum” 

 XE “Attenuation” 

 XE “Attenuate”  button to display the Attenuation Relationships form.
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· Click on the check box next to the Geomatrix (1991) option.  Use the mouse pointer to place the cursor on the text box next to the Distance XE “Distance”  (km) label, and enter 20.

· Click on the (SD (i.e. mean plus/minus standard deviation) option to select it.

· Click on the Plot XE “Plot”  button to return to the spectra menu form.
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Click on the Ok button to plot the response spectra.  Other design spectra that can be plotted simultaneously with the ones computed with SHAKE91 XE “SHAKE91”  are those from the Uniform Building Code XE “Uniform Building Code”  (UBC XE “Spectrum” 

 XE “UBC” ) and AASHTO XE “AASHTO” .

· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· Click on the Amplification XE “Spectrum” 

 XE “Amplification”  Spectrum option, and then on the Ok button to display the Amplification Ratio XE “Ratio”  vs. Frequency graph.  The Graph XE “Graph”  button will display a list of the different amplification spectra available.
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· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· Click on the Fourier XE “Spectrum” 

 XE “Fourier”  Spectrum option, and then on the Ok button to display the Fourier Amplitude Spectrum vs. Frequency graph.  The Graph XE “Graph”  button will display a list of the different fourier spectra available.
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· To improve the appearance of the graph, we can reduce the number of points plotted.  Click on the Data button to display the Number of Points on a Graph XE “Graph”  form.

· This form is used to enter the number of points to plot.  For this example, the graph has 2048 points.  However, as the graph shows, most of the points have a y-coordinate value of zero.  Thus, we can show the most significant part of the graph by plotting only the leftmost portion.  

· The Reset button will restore the number of points to the original value.  In this example it will be 2048.
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· For our example, enter 512 on the data cell.  Click on the Ok button.  The graph will be plotted again, this time with less data.

· Click on the Close button to return to the Main Menu XE “Main Menu”  form.
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· The Material XE “Material”  Properties plotting option is used to plot the dynamic material properties (i.e. modulus reduction (G/Gmax XE “Gmax” ) vs. strain and damping ratio vs. strain).

· Click on this option and then on the Get File button to open the Open Existing EDT File form.  Double click on the sample.edt file.

· Click the Ok button to display the graph.

[image: image55.png]hakE dit - Newmark Displacement Ground Motion Files

0| [Shooee] _Sove | hotin ol | Conee

Weighted motion desciiption: [ShakEdit - Nowmark Displacement Analysis
Weighted average accelerogram file: [C\SHAKEDIT\SAMPLENOUTPUT NHK

File name & path: Coumn  No.  Tme  No. Vaues No.
Weight Values  Step Header perline _Digits
¥ C:\SHAKEDIT\SAMPLEAL4ATD1.ACC [T573 |[40% [ o1 [ 3 [ & [ 9
¥ C:\SHAKEDIT\SAMPLEL8ATD1.ACC 3289 |[40% [ o1 [ 3 [ & [ 9
¥ C:\SHAKEDIT\SAMPLEAL3A3D3.ACC [o5e |[40% [ o1 [ 3 [ & [ 9
r [ [ [ [ [
[ [ [ [

[
r [ [





· Click on the Graph XE “Graph”  button to display a menu form showing the other property curves available in the data file.  Select up to 5 curves by clicking on their check boxes, and then click on the Plot XE “Plot”  button to plot them.
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· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· The Object Motion option can be used to create a graph of the input object motion used in the SHAKE91 XE “SHAKE91”  analysis.  For our example, we will plot the motion saved in the sample1.eq file.

· Click on the Object Motion option, and then on the Ok button to display the Plot XE “Plot”  Object Motion form.   Click on the EDT button to display the open file dialog form.  We’ll use the information saved as Option 3 XE “SHAKE91” 

 XE “Option 3”  in sample.in, therefore, go to the List of Files of Type section, and then select the Input File (*.IN) option to display the files of the *.IN type.  You may need to change to the shakedit directory.  Double click on the sample.in file to open it.  Some basic information for sample1.eq will be displayed next to the option showing the object motion file name.
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· Click on the option button to select sample1.eq.  The Plot XE “Plot”  button is enabled after you select an option.

· Click the Plot XE “Plot”  button to display the object motion plot.
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· Click the Close button to return to the Plot XE “Plot”  Object Motion form.

· An alternative way of plotting the object motion is to select a file with information not included in the input file for SHAKE91 XE “SHAKE91” .  For example, to plot the object motion saved in the sample2.eq file, use the Other button to display the open file dialog form.  Double click on the sample directory, and then select the sample2.eq file by double clicking on it.  You will return to the Plot XE “Plot”  Object Motion form, and the path to the file will be shown on the bottom section of the form.

· Click on the Earthquake XE “Earthquake”  File option.  This will enable you to enter the information for the object motion on the data cells below the option.  Use the Tab key, or the mouse pointer, to move to the No. Values cell.

· This file is formed by 1720 acceleration points, arranged in rows with 8 values each, formed by 9 digits, has a time step of 0.02 seconds, and contains 1 header line.

· Enter 1720 in the No. Values cell, and then move to the corresponding cells and enter the above information.

· Click the Plot XE “Plot”  button to display the acceleration time history. 

· Click the Close button to return to the Plot XE “Plot”  Object Motion form, and then click Close again to return to the Main Menu XE “Main Menu”  form.

· Click on the Attenuation XE “Attenuation”  Relationships option, and then on the Ok button to display the Attenuation Relationships form.  This form presents a number of equations that can be used to estimate the peak horizontal acceleration or velocity with distance, and the pseudo absolute acceleration or pseudo relative velocity response spectra.  The reference for each is given in the help file, displayed using the Help button.  By default, the Peak Horizontal Acceleration XE “Spectrum” 

 XE “Acceleration”  option is selected.

· Click on the Geomatrix (1991) , Idriss (1991) and Joyner, Boore and Fumal (1997) options.

· Click on the Plot XE “Plot”  button. The peak horizontal acceleration attenuation curves are plotted.
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· Click on the Close button to return to the attenuation relationships menu form.

· Click on the Acceleration XE “Spectrum” 

 XE “Acceleration”  Spectrum option.  Use the mouse pointer, or the Tab key to place the cursor on the text box next to the Distance XE “Distance”  (km) label, and enter 20.    Some of the options on this form are not enabled until the right equation is selected.  For example, the Site Class XE “Site class” 

 XE “Site Class”  options are enabled when the Hwang & Huo (1997) equation is selected.

· Click on the Plot XE “Plot”  button to display the acceleration spectra.

· Click on the Close button.

· When you select more than one equation, you can input different magnitude, distance, or depth for each.  Click on the Use same values for all check box to deselect it, and then on the MRD command button.  
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· For the Idriss (1991) equation, enter a magnitude a distance of 20 km.  For the Geomatrix (1991) equation enter a distance of 10 km, and for the Joyner, Boore and Fumal (1997)  equation a distance of 15 km.  Click on the Ok button to close the form, and return to the menu form.  Click on the Plot XE “Plot”  button to display the response spectra.
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· Click on the Close button and then on the Return button to return to the Main Menu XE “Main Menu”  form.

· For the second example, we will modify the sample.in file so that it contains three different analysis.  First, we will use the same input data as before, and then we will analyze the same profile using a different input motion (i.e. SAMPLE2.EQ).

· Next, we will obtain the acceleration time history at the top of layer 3 of column No. 3 using the sample1.eq ground motion, that we will use in the Newmark XE "Newmark"  Displacement XE "Displacement"  Analysis section of this tutorial.

· Click on the Edit Existing EDT File option, and then on the Ok button.

· To modify the current input file, click on the Input button.

· Add the following options to the input file:


Position

Option
16 Option 2 XE “SHAKE91” 

 XE “Option 2”  - ShakEdit Site – Column No. 1

17 Option 3 XE “SHAKE91” 

 XE “Option 3”  - Input motion: SAMPLE2.EQ

18 Option 4 XE “SHAKE91” 

 XE “Option 4”  - Sublayer for input motion is No. 21

19 Option 5 XE “SHAKE91” 

 XE “Option 5”  - No. iterations 10, strain ratio 0.65

20 Option 6 XE “SHAKE91” 

 XE “Option 6”  - Acceleration XE “Spectrum” 

 XE “Acceleration”  time history for layers 1-15 XE “Profile” 

 XE “Profile No.”  of Column No. 1

21 Option 6 XE “SHAKE91” 

 XE “Option 6”  - Acceleration XE “Spectrum” 

 XE “Acceleration”  time history for layers 16-21 of Column No. XE “Profile” 

 XE “Profile No.”  1

22 Option 7 XE “SHAKE91” 

 XE “Option 7”  - Shear stress & strain time histories at Layer XE “Layer”  4 -  XE “Profile” 

 XE “Profile No.” Column No. 1

23 Option 7 XE “SHAKE91” 

 XE “Option 7”  - Shear stress & strain time histories at Layer XE “Layer”  8 -  XE “Profile” 

 XE “Profile No.” Column No. 1

24 Option 9 XE “SHAKE91” 

 XE “Option 9”  - Response XE “Spectrum” 

 XE “Response”  spectrum at surface – Damping XE “Material” 

 XE “Damping”  1, 2.5, 5,  10, 15, 20%

25 Option 9 XE “SHAKE91” 

 XE “Option 9”  - Response XE “Spectrum” 

 XE “Response”  spectrum layer 4 – Damping XE “Material” 

 XE “Damping”  1, 2.5, 5,  10, 15, 20%

26 Option 9 XE “SHAKE91” 

 XE “Option 9”  - Response XE “Spectrum” 

 XE “Response”  spectrum layer 8 – Damping XE “Material” 

 XE “Damping”  1, 2.5, 5,  10, 15, 20%

27 Option 9 XE “SHAKE91” 

 XE “Option 9”  - Response XE “Spectrum” 

 XE “Response”  spectrum layer 21 – Damping XE “Material” 

 XE “Damping”  1, 2.5, 5,  10, 15, 20%

28 Option 1 XE “Option 1” 0 XE “SHAKE91” 

 XE “Option 10”  - Amplification XE “Spectrum” 

 XE “Amplification”  spectrum between layers 21& 1 – Column No. XE “Profile” 

 XE “Profile No.”  1

29 Option 1 XE “Option 1” 1 XE “SHAKE91” 

 XE “Option 11”  - Fourier XE “Spectrum” 

 XE “Fourier”  spectrum between layers 1 & 21 – Column No. XE “Profile” 

 XE “Profile No.”  1

30 Option 2 XE “SHAKE91” 

 XE “Option 2”  - ShakEdit Site – Column No. 3

31 Option 3 XE “SHAKE91” 

 XE “Option 3”  - Input motion: SAMPLE1.EQ

32 Option 4 XE “SHAKE91” 

 XE “Option 4”  - Sublayer for input motion is No. 13

33 Option 5 XE “SHAKE91” 

 XE “Option 5”  - No. iterations 10, strain ratio 0.65

34 Option 6 XE “SHAKE91” 

 XE “Option 6”  - Acceleration XE “Spectrum” 

 XE “Acceleration”  time history for layers 1-13 XE “Profile” 

 XE “Profile No.”  of Column No. 3

35 Option 7 XE “SHAKE91” 

 XE “Option 7”  - Shear stress & strain time histories at Layer XE “Layer”  3 -  XE “Profile” 

 XE “Profile No.” Column No. 3

36 Option 9 XE “SHAKE91” 

 XE “Option 9”  - Response XE “Spectrum” 

 XE “Response”  spectrum at surface – Damping XE “Material” 

 XE “Damping”  1, 2.5, 5,  10, 15, 20%

37 Option 9 XE “SHAKE91” 

 XE “Option 9”  - Response XE “Spectrum” 

 XE “Response”  spectrum layer 13 – Damping XE “Material” 

 XE “Damping”  1, 2.5, 5,  10, 15, 20%

38 Option 1 XE “Option 1” 0 XE “SHAKE91” 

 XE “Option 10”  - Amplification XE “Spectrum” 

 XE “Amplification”  spectrum between layers 13 & 1 – Column No. XE “Profile” 

 XE “Profile No.”  3

39 Option 1 XE “Option 1” 1 XE “SHAKE91” 

 XE “Option 11”  - Fourier XE “Spectrum” 

 XE “Fourier”  spectrum between layers 1 & 13 – Column No. 3

· Save the input file, and then return to the Main Menu XE “Main Menu” .

· Run SHAKE91 XE “SHAKE91” .  Name the output files sample11.out and sample21.out.

· Process XE “Process”  the output files.  Use the same name, i.e. sample, as for the data files created before.

· After the files are processed, click on the Display Results option and then on the Ok button to display the Results of First SHAKE91 XE “SHAKE91”  Output XE “Output”  File form.

· Click on the Next button once to display the results for the second analysis, i.e. the analysis for Column No. 1 using the sample2.eq ground motion file.
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· To see the results for the analysis for Column No. 3 using the sample1.eq object motion record, click on the Next button once.

· Use the scroll bars to display the results for the other soil layers.
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· Click the Return button to return to the Main Menu XE “Main Menu”  form.

· Click on the Acceleration XE “Spectrum” 

 XE “Acceleration” , CSR XE “Cyclic Stress Ratio” 

 XE “CSR” , Stress XE “Stress”  option, and then on the Ok button.  The sample.grf file is still the default file name for this option.

· Click on the Graph XE “Graph”  button to display the plot menu, and then click on the Next button to display the plot menu for the analysis of Column No. 1 using the sample2.eq object motion.

· Click on the Maximum Acceleration XE “Spectrum” 

 XE “Acceleration”  option, and then on the Ok button to return to the graphics window.  
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· Because we have analyzed the same soil profile with two different object motions, it is possible to obtain an average result.

· For this example, we will get the average peak acceleration curve.

· To do this, click on the Graph XE “Graph”  button to display the plot menu.  The Maximum Acceleration XE “Spectrum” 

 XE “Acceleration”  option is still selected.  Click on the Mean XE “Mean”  button to display the Average Calculated Results Menu form. 
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· Select the two analyses by clicking on the check boxes, then select the Plot XE “Plot”  average curve plus above selected curves option by clicking on it.  If you would like to plot the average curve only, select the Plot average curve only option.  To plot the computed curves without showing the average curve, select the Plot above selected curves only option.

· Click on the Ok button to display the peak acceleration curves.
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· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· The average response spectrum can also be computed.  For this example, we will obtain the average absolute acceleration response spectrum for layer No. 1 (i.e. the surface layer) from the spectra computed using the two object motions.  To do this, click on the Response XE “Spectrum” 

 XE “Response”  Spectrum option, and then on the Ok button.

· Click on the Graph XE “Graph”  button.  The plot menu for the first analysis is shown.

· Select the 5% damping value and the Absolute Acceleration XE “Spectrum” 

 XE “Acceleration”  response spectrum option, and then click on the Mean XE “Mean”  command button to display the Average Response XE “Response”  Spectrum form.
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· Select Analysis No. XE "Analysis No."  1 and Analysis No. 2 by clicking on the check boxes, and then select the Plot XE “Plot”  average curve plus above selected curves option by clicking on it.

· Click on the Ok button to display the average spectrum and the spectra computed with each object motion.
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· Another useful feature of ShakEdit is the ability to simultaneously plot response spectra for different layers of the same soil profile.  For this example, we will obtain a plot that shows the absolute acceleration spectrum for 5% damping, for layers 1 (surface), 4, 8 and 21 (half-space) computed with the second object motion.

· To do this, first click on the Graph XE “Graph”  button.  The plot menu for the first analysis is shown.

· Click on the Next button four times to move to the second analysis.  The Profile XE "Profile"  label should read Analysis No. XE "Analysis No."  2 – Profile No. XE "Profile No."  2.
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Select the 5% damping value and the Absolute Acceleration XE “Spectrum” 

 XE “Acceleration”  response spectrum option, and then click on the Site command button to display the Response XE “Response”  Spectra – Site Effects Menu form.

· Select all of the layers by clicking on the check boxes.

· Click on the Ok button to display the curves.
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· You can change the legends for a curve using the Legend XE “Legend”  command button.

· Click on the Legend XE “Legend”  button to display the Legend Text form.  

[image: image71.png]PSHA Contours - SEISRISK Il

L)

aooly | P | Copy Help | Close
Contour Intervat Longitude
1] 1227 1226 1225 1224 1223 122.2 1221 Scale (g's)
ars 3
[ Gid | N
X tick spacing .
o O h
e Ny 7
¥ tick spacing AN N
1 v . \
CMaksite |4 377
i
e — \
— |4
llat: € 376
s

N,
RN

Mean 9 Extreme Probability for 50 years after ft02 source.
SEISRISK lll Sample Problem





· Move the cursor to the legend you would like to change and enter the new information.  The Reset button will change the legends back to their default setting.  Once completed, click the Ok button to redraw the graph.

· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· To demonstrate the liquefaction analysis feature of ShakEdit, click on the Acceleration XE “Spectrum” 

 XE “Acceleration” , CSR XE “Cyclic Stress Ratio” 

 XE “CSR” , Stress XE “Stress”  option and then on the Ok button to display the strain compatible damping graph.  Click on the Graph XE “Graph”  button to display the ShakEdit – Calculated Results Plot XE “Plot”  Menu form.

· Click on the Cyclic Stress Ratio XE “Cyclic Stress Ratio”  option.  The CSR XE “CSR”  and CRR XE “CRR”  command buttons along with the Enter depth to water table text box, are enabled.  Click on the CRR button to display the Cyclic Resistance XE “Stress”  Ratio XE “Ratio” 

 XE “Cyclic Resistance Ratio”  form.  The cursor is located on the Earthquake XE “Earthquake”  Magnitude XE “Magnitude”  text box.
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Enter a value of  7.1 for the earthquake magnitude.  Press on the Tab key twice to move the cursor to the CRR XE “CRR”  Water Table Depth (ft) text box.  A value of 1.15 is displayed on the Magnitude XE “Magnitude”  Scaling Factor text box.  This value was obtained using the equation by I.M. Idriss (the reference is given in the help file).  Enter a value of 5.5 for the depth to water table, and then press the Tab key once to place the cursor on the Cn Water Table Depth (ft).  Assume that the water table during drilling was at a depth of 7.5 feet (different from the water table depth entered above for the CRR analysis).  Enter 7.5 for the Cn water table.  Press the Tab key once to move the cursor to the Energy Ratio XE “Ratio”  text box (the box next to the combo box showing USA/Safety/Rope).  Clicking on the down arrow next to this box shows a list of different energy ratios that can be used to normalize the field SPT XE “Standard penetration test” 

 XE “Standard Penetration Test” 

 XE “SPT”  to 60% energy.  Click on the Other energy ratio option, and then press the Tab key once to move the cursor to the text box.  Enter a value of 1.2.   Press the Tab key once to move the cursor to the first row on the Depth column.

· Enter a value of 3.94 for the first depth value, and press the Tab key once to move the cursor to the N field column.
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· A series of values are automatically displayed: 1.2 for Energy, 1 for Rod, 1 for Sampler, 512.2 for Total Stress XE “Stress”  (psf), 1.97 for CN, 1 for Ksigma and Kalpha, and 0 for % Fines.  The value of CN is computed using the L and W option (i.e. Liao and Whitman (1986)), which is the default option.  Enter a value of 7 for the measured SPT XE “Standard penetration test” 

 XE “Standard Penetration Test” 

 XE “SPT”  value and press the Tab key.  A value of 16.5 is displayed on the (N1)60 column, and “ - - -“ on the Seed XE "Seed" ’s CRR XE “Cyclic Stress Ratio” 

 XE “CSR” 

 XE “CRR”  column.  Because this SPT is above the water table, there is not a value for CSR.

· Use the Tab key or the mouse pointer to place the cursor on the second row of the Depth (ft) column.  Enter the following data for depth and SPTs:

SPT XE “Standard penetration test” 

 XE “Standard Penetration Test” 

 XE “SPT”   No.
Depth

N

2

7.2

4

3

10.5

3

4

13.7

3

5

17.0

5

6

20.3

9

7

23.6

12

8

26.9

12

9

30.1

14

10

33.4

9

11

36.7

23

12

40.0

13

13

43.3

11

14

46.5

11

15

49.8

24

16

53.1

27

17

56.4

5

18

59.7

6

19

62.9

4

20

66.2

38
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· Try using the other options.  For example, to use a different equation for the magnitude scaling factor click the respective option shown on the MSF XE “MSF”  options.  Click on the Andrus et. al. Option.  The magnitude scaling factor changes to 1.19, as shown on the Magnitude XE “Magnitude”  Scaling Factor text box; and, the cyclic resistance ratios using this new value are recalculated and displayed.  The references for the MSF, Ksigma, and CN options are found in the Cyclic Resistance Ratio XE “Cyclic Stress Ratio” 

 XE “Ratio” 

 XE “Cyclic Resistance Ratio”  section of the help file.  Click on the down arrow on the Rod Length list.  A list of factors are shown to correct for different drill rod lengths.  Click on the Seed XE "Seed" ’s  0.75 option and press the Tab key once to move the cursor.  Again, the cyclic resistance ratios are recalculated using the new correction factor for drill rod length.

· Click on the Save button to display the Cyclic Resistance Ratio XE “Cyclic Stress Ratio” 

 XE “Ratio” 

 XE “Cyclic Resistance Ratio”  File form.  Select the sample directory.  On the File name XE “File Name”  text box, enter sample.crr, and click on the Ok button.  The results of the cyclic ratio analysis will be saved in this file.  These results can be retrieved later with the Open command button.
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· To plot the curves, click on the Plot XE “Plot”  button.  You will return to the plot menu form.  Click on Ok.
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· Click on the FSL XE “Factor of Safety” 

 XE “FSL”  button to plot the Factor of Safety against Liquefaction XE “Liquefaction”  curve.
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· We’ll estimate the settlement in the soil column due to earthquake shaking.  Click on the Graph XE “Graph”  command button to display the Calculated Results Plot XE “Plot”  Menu form, then click on the Settlement XE “Settlement”  command button to display the Settlement Analysis form.
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· The cursor is placed on the first cell of the Thickness column.  The thickness of the first layer was 5.5 feet, and for all of the subsequent layers it was 3.3 feet.  Enter 5.5 for the first thickness value, and then 3.3 for all of the others.  To enter the thickness values for layers 11 through 20, click on the Next command button to display text cells for these layers.  A total settlement of approximately 18 inches is calculated.
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· Click on the Close command button to return to the plot menu, and then on Ok or Cancel to return to the graphics window.

· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· Click the Newmark XE “Displacement” 

 XE “Newmark”  Displacement Analysis option to select it, and then on the Ok button to display the form used to enter the data for the displacement analysis.  We will use this option to estimate the displacements of the failure surface, shown in the figure on page 9, due to earthquake shaking.  The acceleration time history for points immediately below the shear zone was computed with Option 6 XE “Option 6”  (the points are assumed to be at the top of layers 4 & 8 for Column No. 1 and layer 3 for Column No. 3), and saved as l4a1d1.acc, l8a1d1.acc and l3a3d3.acc in the sample directory.  These files were created when the second output file was processed.

[image: image80.png]Plot of Calculated Parameters

L]
[ | Puofite | Graph | | | Pt | Analysis | 3 coordinate: [ 7554 Help | Close
WD[e) BBl Bl e 21
Peak Acceleration (g)
0.00 005 010 015 020 025
0 I I I I
2] ]
€
8 4 4
60| ]
80 I I |
‘ShakEdit Site - Column No. 1 - Analysis No. 1- Profile No. 2





· For this example, we will use a constant yield acceleration value of 0.07 g and a static factor of safety of 1.54.

· Place the cursor on the text box next to the Constant Acceleration XE “Spectrum” 

 XE “Acceleration”  label, and enter 0.07.

· Click the File command button for the Acceleration XE “Spectrum” 

 XE “Acceleration”  Time History option.  This will open the Newmark XE “Displacement” 

 XE “Newmark”  Displacement Ground Motion XE "Ground motion"  Files form.  We will create a file using a weighted average approach to compute an average file from a series of n files.  Further information on the method used is provided in the User’s Manual.  You can also click on the Help command button to display a help window that provides more information.  
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· To select the first file, click on the first check box to select it and then on the Choose command button to display the Newmark XE "Newmark"  Displacement XE "Displacement"  Method – Acceleration XE "Acceleration"  Time History dialog form.  
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· If necessary, change to the sample directory by double-clicking on it.  A series of files that start with the letter l are displayed in the File Name window.  These files were created when the second output file was processed.  The l stands for layer, and the number following the l is the layer number.  The a stands for analysis, followed by the analysis number, and the d stands for soil deposit, followed by the soil deposit number.  Scroll down the file name list and select the file l4a1d1.acc.  Click the Ok button to return to the displacement analysis form.  The file name will be shown next to the first check box.

· To select the second file, l8a1d1.acc, click on the second check box and then on the Choose command button to display the file dialog form.  Select the file and click on Ok.

· Now, click on the third check box to select it, and on the Choose command button.  Select the l3a3d3.acc file and click on Ok.  The file names and paths, and some basic information will be shown on the form.
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· The average accelerogram will be saved in the file named sample.nmk.  Click on the Save command button to display the Newmark XE "Newmark"  Displament Method – Save Accelerogram XE "Accelerogram"  File form, and enter sample.nmk on the File Name box.  Click on Ok to return to the Newmark Displacement XE "Displacement"  Ground Motion XE "Ground motion"  Files form.

· To create the average file, click on the Motion command button.  Now click on the Ok button to return to the Newmark XE "Newmark"  Displacement XE "Displacement"  form.  The average file name and path is shown in the box next to the Acceleration XE "Acceleration"  Time History (g’s): label.  The peak acceleration for this record is shown in the text box next to the Maximum Acceleration Value (g): label.

· Press the Tab key twice to move the cursor to the Static Factor of Safety XE “Factor of Safety”  text box, and enter 1.54.  Click on the Displ button to perform the displacement calculation. The computed displacements will  appear in the Maximum, Average, and Minimum Displacement XE “Displacement”  data cells at the bottom of the form.
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· Click the Save command button to display the Newmark XE “Displacement” 

 XE “Newmark”  Displacement Method – Save Input Data File dialog form.  In the File name XE “File Name”  text box, enter sample.dpl and click Ok. 
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· Click the Close button to return to the Main Menu XE “Main Menu”  form.

· Another option to estimate the displacement due to ground motion applicable to embankments is the simplified approach proposed by Makdisi XE "Makdisi"  & Seed XE "Seed" .  For this tutorial, assume that the cross section shown on page 9 is the downstream slope of an earth embankment.

· Click on the Makdisi XE "Makdisi"  & Seed XE "Seed"  (1971) option to select it, and then on Ok to display the Makdisi & Seed Simplified Displacement XE "Displacement"  Analysis form.
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· The cursor is in the text box next to the Project Information label.  Type in ShakEdit Dam – Displacement XE "Displacement"  Analysis as description for this analysis.  Press the Tab key once to move the cursor to the text box next to the Earthquake XE "Earthquake"  magnitude label, and enter 7.1 for the magnitude.  Use the mouse to place the cursor on the text box next to the Peak acceleration XE "Peak acceleration"  (g) label and enter 0.166.  Enter the following data for the embankment: 38.5 feet for height, 130 pcf for weight, 1400 ksf for Gmax XE "Gmax" , 0.07 g for yield acceleration, and 1.0 for depth ratio.

· Now, select the G/Gmax XE "Gmax"  and Damping XE "Damping"  Ratio XE "Ratio"  curves for the embankment material.  Click on the Get command button next to the box for the G/Gmax Curve label.  This will display the G/Gmax Curves – Database form.  This is a database of G/Gmax curves saved in the shakedit.mat file.
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· Select the Sand XE "Property" 

 XE "Material"  S2   G/Gmax XE "Gmax"  – S2 (Sand CP = 1-3 KSC) 3/11/1988 curve by clicking on it to highlight it.  Click on the Choose command button.  The curve identification will be shown on the label box.

· To select a damping ratio curve, click on the Get command button next to the Damping XE "Damping"  ratio curve label.  This will display the Damping Ratio XE "Ratio"  Curves – Database form.  
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· Select the Sand XE "Property" 

 XE "Material"   Damping XE "Damping"  for SAND, February 1971 curve by clicking on it to highlight it. Click on the Choose command button.  The curve identification will be shown on the label box.
· Press the Tab key, or use the mouse, to place the cursor on the text box next to the Assume average shear strain (%) label.  Enter an estimate of the average shear strain level in the embankment.  For this example, enter 0.06 and then press the Tab key once to move the cursor off the text box.
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· Some values are calculated for G/Gmax XE "Gmax" , G, Damping XE "Damping" , Vs, and modal periods (i.e. T1, T2, and T3).

· To compute the spectral accelerations (i.e. Sa1, Sa2, and Sa3) corresponding to the calculated damping ratio of 12.8 and the three modal periods, we’ll create an input file for SHAKE91 XE "SHAKE91"  using the Input command button and then execute SHAKE91 with the SHAKE command button.

· Click on the Input command button to display the EDT File’s Options List form.  By default ShakEdit will open the MAKDISI.EDT file.  This file contains one set of Option 3 XE "Option 3"  and one set of Option 9 XE "Option 9" .  You can have more than one set of either option on this file; however, when processing the output file, ShakEdit will only use the spectra values for the first analysis and will disregard any other results.
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· Double click on the Option 3 XE "Option 3"  – Input (Object) Motion Set No. 1 to edit the data on this set.
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· We need to obtain the normalized spectra for the object motion used in the analysis.  For this example, this ground motion is saved in the sample1.eq file.

· Click on the Quakes command button to display the Earthquake XE "Earthquake"  Records – Database form.  This form displays the information about ground motion files saved in the SHAKEDIT.EQ database file.  

· The sample1.eq file is highlighted.  To select it, click on the Ok command button.
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· You will return to the editing form for Option 3 XE "Option 3" .  The information for the ground motion will be shown on the respective text boxes.

· Click on Return to return to the EDT File’s Options List form.

· We need to compute the spectral accelerations for a damping value of 12.8.  Thus, we need to edit option 9 to compute the spectra for different values of damping so that for futher iterations the spectral accelerations can be interpolated between spectra for different damping ratios.

· Double-click on the Option 9 XE "Option 9"  – Response XE "Response"  Spectrum Set No. 1 option to edit the data.  This will display the SHAKE91 XE "SHAKE91"  Option 9 Editor: Response Spectrum form.
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· The cursor is on the Response XE "Response"  Spectrum – Set Identification XE "Identification" : text box.  Enter the following to identify this set of Option 9 XE "Option 9" :  Option 9 – Response spectra XE "Response spectra"  for SAMPLE1.EQ.  Use the mouse to place the cursor on the third text box of the Damping XE "Damping"  Ratios (in decimal) data cells (the one with the value of .2).  We will compute the spectra for damping values of 0.05, 0.1, 0.12, 0.14, 0.16 and 0.20.  Enter 0.12 and press the Tab key once to move to the following data cell and enter 0.14.  On the other two data cells enter 0.16 and 0.20.
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· Click on the Return command button to close the form and return to the EDT File’s Options List form.

· Click on the Save button to display the file dialog form.  Click on Ok and Yes to save the modifications to the MAKDISI.EDT file.

· Now you will follow the same procedure that we explained before to create the input file (see page 20).

· Click on the Input button to display the Create SHAKE91 XE “SHAKE91”  Input File form.  The top list box shows the options available in the MAKDISI.EDT file, i.e. one set of Option 3 XE "Option 3"  and one set of Option 9 XE "Option 9" .  The bottom list box will show the options to be included in the input file.

· To choose the options you want to include in the input file, just double-click on them, or click once to highlight it and then click the Add button.  This will add the option on the input-file-options list.

· Click on Option 3 XE “SHAKE91” 

 XE “Option 1” 

 XE "Option 3"  to highlight it, and then click on the Add button.  The option is shown on the bottom list box.  Now, double-click on the set of Option 9 XE “Option 2” 

 XE "Option 9" .  The option should also be shown on the input-file-options list, i.e. bottom list box.

· To create the input file click on the Save button to display the Save SHAKE91 XE “SHAKE91”  Input File form.

· Place the cursor on the File Name text box, and enter MAKDISI.IN.  Double click on the shakedit directory on the Directories list.  This will save the input file on this directory.  Click the Ok button to save the file.

· Click on the Return button to return to the EDT File’s Option List form.

· Click on the Return button to return to the Makdisi XE "Makdisi"  & Seed XE "Seed"  Simplified Displacement XE "Displacement"  Analysis  XE “Main Menu” form.  You will be asked to save the MAKDISI.EDT file, click on Yes and then on Ok and Yes to save the modifications to the file.

· To run SHAKE91 XE “SHAKE91” , use a PIF file to open a DOS window.  This example assumes that SHAKE91.EXE is installed in the same directory as ShakEdit.  Click on the SHAKE button.  If necessary, change to the shakedit directory.  Type in SHAKE91.EXE to execute SHAKE91.

· The name of the input file is MAKDISI.IN.  For the output files, use MAKDISI1.OUT and MAKDISI2.OUT for the first and second file names, respectively.

· After SHAKE91 XE “SHAKE91”  terminates execution, click on the control box at the upper left-hand corner of the DOS window, and select the Close menu option (or type exit if you used the DOS Shell).  You will return to the Main Menu XE “Main Menu”  form.

· Now, click on the Get command button for the SHAKE91 XE "SHAKE91"  first output file: option.  This will display the Open SHAKE91 Output XE "Output"  File dialog form.  Change to the directory where the output files are stored, if necessary, and then select the MAKDISI1.OUT file.  After you return to the Makdisi XE "Makdisi"  & Seed XE "Seed"  form, the file name and path will be shown on the label box.  

· To obtain the response spectrum data, click on the Sa command button to process the output file.  After a few seconds the spectral accelerations will be displayed in their respective label boxes.
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· Values for the maximum crest acceleration, average shear strain, Kmax/Umax, Kmax, Ky/Kmax will be computed.  The displacement values are obtained from the charts provided by Makdisi XE "Makdisi"  & Seed XE "Seed" , and shown on the bottom section of the form.

· This procedure is iterative, and based on convergence of the average shear strain.  Thus, if the average equivalent shear strain computed in Step 5 (shown on the data box next to the Average equivalent shear strain (%) label) is not similar, or close, to the assumed value entered in Step 1, then you need to repeat the process using this time the computed value.  

· Enter a value of 0.041 for the Assumed average shear strain in Step 1.  Press the Tab key once to move the cursor off the text box.  New values are computed.  After a couple of iterations, the average shear strain converges at 0.039.  A permanent displacement range between 2.37 inches and 14.78 inches is computed.
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· Click on the Save command button to display a file dialog form.  Enter sample.dpl on the File name XE "File Name" : text box, and then double-click on the sample subdirectory to select it.  Click on Ok to save the results in the file.

· Click on Close to return to the Main Menu XE "Main Menu"  form.
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Click on the Probabilistic XE "Probabilistic"  Seismic Risk Analysis - SEISRISK XE "SEISRISK"  III option, and then on Ok to display the ShakEdit - Probabilistic Seismic Risk Analysis with SEISRISK III form.  This form is used to process output files created with SEISRISK III.  When ShakEdit was installed, a series of  example output files were installed in the sample directory.  We will use these files in this tutorial.

· Click on Process XE "Process"  Output XE "Output"  File option, and then on Get to display the Get SEISRISK XE "SEISRISK"  III Output File dialog form.  Change to the sample directory, and select the total.out file.  

· Click on Ok to return to the SEISRISK XE "SEISRISK"  III menu form.  Click on Ok to process the output file.  After a few seconds, some information will be displayed on the Plot XE "Plot"  Options section of the form.
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· Click on the Plot XE "Plot"  Site's Location option.  This option displays the grid of points and the seismic sources used for the SEISRISK XE "SEISRISK"  analysis.

· Click on Ok to display the display the grid of points and the seismic sources used for the SEISRISK XE "SEISRISK"  analysis.
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· Click on Close to return to the SEISRISK XE "SEISRISK"  menu form.

· Click on the Plot XE "Plot"  Seismic Hazard Curves after Source option.  To select a point on the grid, click on the down arrow for the site list (i.e. the list showing the Lat. and Long.).  Scroll down to the end of the list and select the point at Long. 123 Lat. 38.  Click on Ok to display the curve.
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· Click on Close to return to the SEISRISK XE "SEISRISK"  menu form.

· Click on the Plot XE "Plot"  Extreme Probability after Source option.  Click on the down arrow for the years list, and select 50.  On the Refine Grid XE "Grid"  options, select 5.  Click on Ok to plot the 2-D contour graph.
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· Click on Close to return to the SEISRISK XE "SEISRISK"  menu form.

· To plot a 3-D surface view of the above contour plot, click on the Surface XE "Plot" 

 XE "Surface"  (3D) option of the Ext. Prob. Curves options.  Click on Ok to plot the graph.
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· Click on Close to return to the SEISRISK XE "SEISRISK"  III menu form.

· When you perform successive runs of SEISRISK XE "SEISRISK"  III using different input files, you can process the different output files and display the results at the same time.  Click on the Process XE "Process"  a Series of Output XE "Output"  Files form, and then on Directory.  Select the directory where the output files are saved (in this example, select the sample directory), and click Ok.  The directory will be shown next to the option's label.  Click on Ok to display the SEISRISK III - Output Files form used to select the different output files.
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· Select the files in the following order: zn01.out, zn02.out, zn03.out, ft01.out, ft02.out, and total.out.  Click on Return to close the form and return to the SEISRISK XE "SEISRISK"  menu form.
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· After a few seconds the SEISRISK XE "SEISRISK"  menu form will be displayed.

· Click on the Plot XE "Plot"  Seismic Hazard Curves after Source option.   You can select the hazard curve after each source has been analyzed, or display the individual and cumulative curves after all of the sources have been considered.  We will do the later.  Click on the down arrow for the Source list, and select Total.  Select the same point on the grid as before, i.e. scroll down to the end of the Site list and select the point at Long. 123 Lat. 38.  Click on Ok to display the curves.
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· Click on the Close button to return to the SEISRISK XE "SEISRISK"  menu form, and then click on the Close button to return to the ShakEdit - Main Menu XE "Main Menu"  form.

· The next option of the Other Analysis option in ShakEdit is the Simplified Cyclic Stress XE "Stress"  Ratio XE "Cyclic Stress Ratio" 

 XE "Ratio"  Analysis (Seed XE "Seed"  & Idriss 1971).  We will use the same data that we used in previous sections of this tutorial, but this time we’ll use the simplified equation for CRS.

· Click on the Simplified Cyclic Stress Ratio XE "Cyclic Stress Ratio"  Analysis (Seed XE "Seed"  & Idriss 1971) option and then on Ok.  The Simplified Cyclic Stress XE "Stress"  Ratio XE "Ratio"  Analysis form is displayed.
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· The cursor is on the Project text box.  Enter a description for this example, e.g. ShakEdit Tutorial XE "Tutorial" .  Press the Tab key to place the cursor on the Profile XE "Profile"  text box and enter ShakEdit Site.  In the Project Number text box enter ShakEdit I, then press the Tab key to move the cursor to the Earthquake XE "Earthquake"  text box and enter sample1.eq.

· Place the cursor on the Peak Ground Acceleration XE "Acceleration"  (g’s) text box.  From the first analysis we conducted, we obtained a peak ground acceleration of 0.24 g at the top of the first layer.  Enter 0.24 in the text box, and then press the Tab key to move the cursor to the Depth to groundwater (ft) text box.

· For the first CRR XE "CRR"  analysis we used a depth to water table of 5.5 feet.  Enter 5.5 in the text box.  Press the Tab key to move the cursor to the first cell of the Thickness column.

· In the first section of this tutorial, we entered a thickness of 5.5  feet for the first layer, and 3.3 for layers 2 through 20; and, a total unit weight of 130 pcf for all of the layers.  Thus, enter 5.5 and then press the Tab key to move the cursor to the Unit Weight column and enter 130.0.  Values for Depth, Stress XE "Stress"  Ratio XE "Ratio" , rd, and CSR XE "CSR"  are calculated and displayed.  

· Press the Tab key to move the cursor to the second cell of the Thickness column and enter 3.3.  Enter the thickness and unit weight data for the other layers.  

· Note that the scroll bar is not enabled when you are entering data on a data cell.  After you enter a value, the cursor needs to be moved out of the data cell in order to activate the scroll bar.

· After entering the unit weight for layer 10, press the Tab key to move the cursor out of the Unit Weight data cell.  The scroll bar is activated.

· Use the scroll bar to display more blank cells to enter the data for layers 11 through 20.
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· Click on the Save command button to display the Cyclic Stress XE "Stress"  Ratio XE "Cyclic Stress Ratio" 

 XE "Ratio"  File dialog form.  Double-click on the sample subdirectory to select it, and then type sample.csr in the File name XE "File Name"  text box.  Click on the Ok button to save the data in this file.  

· Upon returning to the CSR XE "CSR"  form, click on the SPT XE "SPT"  button to display the Cyclic Resistance Ratio XE "Cyclic Resistance Ratio" 

 XE "Ratio"  form.  We already entered the SPT data in the first section of this tutorial, therefore you will only need to retrieve the data from the saved file.

· Click on the Open command button to display the file dialog form.  Select the sample.crr file and then click on the Ok button.  You will be asked if you want to use the data in the file.  Click Yes.  
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· Click on the Plot XE "Plot"  command button to return to the CSR XE "CSR"  form, then click on the Plot button to plot the curves.
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· Click on the Close button to return to the CSR XE "CSR"  form.

· We’ll estimate the settlement in the soil column due to earthquake shaking. Click on the Settlement XE “Settlement”  command button to display the Settlement Analysis form.


· The cursor is placed on the first cell of the Thickness column.  The thickness of the first layer was 5.5 feet, and for all of the subsequent layers it was 3.3 feet.  Enter 5.5 for the first thickness value, and then 3.3 for all of the others.  To enter the thickness values for layers 11 through 20, click on the Next command button to display text cells for these layers.  A total settlement of approximately 19 inches is calculated.

· Click on the Plot XE "Plot"  command button to display the total settlement curve, and then on the Profile XE "Profile"  button to display the soil layers.


· Click on the Close command button to return to the Settlement XE "Settlement"  Analysis form, and then on Close to return to the Simplified Cyclic Stress XE "Stress"  Ratio XE "Cyclic Stress Ratio" 

 XE "Ratio"  Analysis form.

· Click on the Close button to return to the Main Menu XE “Main Menu”  form.

· The last option on ShakEdit is the USGS XE "USGS"  – PGA from National Seismic Hazard Maps.  This option allows you to retrieve the Peak Ground Acceleration XE "Acceleration"  from the gridded points used to make the 1996 USGS National Seismic Hazard Maps.

· After selecting this option, click on the Ok command button to display the ShakEdit – USGS XE "USGS"  Seismic Hazard Maps form.


· Assume that the ShakEdit Site used in this tutorial is located at the following coordinates: Longitude 122( 55( West and Latitude 47( 5( North.

· The cursor is on the degrees data cell of the Longitude.  Enter 122, and then press the Tab key once to move the cursor to the minutes text box.  Enter 55.

· Press the Tab key once to move the cursor to the degrees data box of the Latitude.  Enter 47.  Press Tab again, and enter 5 in the minutes text box.

· Click on the PGA button to obtain the PGA with 2% probability of exceedance in 50 years.  This value is shown on the text box.

· To complete this tutorial, click on the Cancel button to return to the ShakEdit - Main Menu XE "Main Menu"  form.  Click on Exit to finish execution of the program.
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