
February 2017 Analysis  Model  
   - 2835 Nodes and 2704 Elements    Note:  678 nodes  and 625 elements used in 2001 model in Wu (2001) 

   - subjected to 1971 San Fernando EQ Pacoima Record (PGA 0.6g) (Wu 2001) 

Note:  Feb. 2017 Computed displacements at Node points:  
N1150 (0.77 m,-0.52 m);  N1962(2.72m, -лΦплƳύ ǿƛǘƘ {ŜŜŘΩǎ t²t aƻŘŜƭΤ 
N1150 (0.42 m,-0.44 m);  N1962(2.54m, -0.50m) using Wu(2001) PWP Model:  
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download VERSAT-2D  όǊǳƴ ǇŀǎǎǿƻǊŘҐάƎǿǳнлмрέύ 
http://www.wutecgeo.com/documents/VERSAT-2D_2016gwu.zip 
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February 2017 Analysis Results: 
 - CŀŎǘƻǊ ƻŦ {ŀŦŜǘȅ !Ǝŀƛƴǎǘ [ƛǉǳŜŦŀŎǘƛƻƴ ǳǎƛƴƎ {ŜŜŘΩǎ t²t ƳƻŘŜƭ 
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February 2017 Analysis Results:   
Horizontal (X) and Vert (Y) ground displacements (m) 

19 February 2017 by Dr. G Wu 3 



February 2017 Analysis Results:   
/ƻƳǇǳǘŜŘ 5ŜŦƻǊƳŜŘ DǊƻǳƴŘ όw95ύ ƻƴ ƻǊƛƎƛƴŀƭ ƎǊƻǳƴŘ όōƭŀŎƪύ ǿƛǘƘ {ŜŜŘΩǎ t²t ƳƻŘŜƭ 
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ATTACHMENTS:  
Procedures for making the finite element model used in the dynamic analysis of  
the Upper San Fernando Dam;                                           
Step 0:  Sketch on paper for five soil units 
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1. Make finite elements for 3 areas & SORT:   
        (download VERSAT-2D from: http://www.wutecgeo.com/documents/VERSAT-2D_2016gwu.zip 

(1). Start VERSAT-н5 tǊƻŎŜǎǎƻǊ ōȅ ά!ŎŎŜǇǘέ ǘŜǊƳǎΥ  
 
 
 
 
(2).  Change view option: VIEW => Draw Marker for Node/Elem => Show Marker Only 
(3).  under SETTINGΣ ƭƻŀŘ άUSF_m_1.logέ   ϧ ǳƴŘŜǊ FileΣ ƭƻŀŘ Řŀǘŀ άUSF_1_view_only.staέ 
         
 
 
 
 
 
 
 
 
 
 
Note:  The colored soil units (in previous slide) can be shown by doing the following: 
               VIEW Model View Options => Show x, y axis; Show Material color 
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1. Make finite elements for 3 areas & SORT:   
(4). Under File, ƭƻŀŘ ƳƻŘŜƭ Řŀǘŀ άUSF_1_nodes.staέ 
(5). Make Area 1: 100 x 20 by: 
    (a).TOOLS => Draw finite element grid => enter: 100, 20, 0 => OK 
     (b) Snap sequentially nodes:  
             Node1, N14, N15 and Node2 to create the grids below 

19 February 2017 by Dr. G Wu 7 



1. Make finite elements for 3 areas & SORT:   
(6). Make Area 2:  43 x 12 by: 
       TOOLS =>  Draw finite element grid => enter: 43, 12, 0  ; OK 
       Snap sequentially nodes: 
             N3, N13, N12 and N4 to create the grids below 
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1. Make finite elements for 3 areas & SORT 
(7).  Make Area 3:  23 x 7  by:         [under SETTING, load ά¦{CψǳǇǇŜǊψŘŀƳΦƭƻƎέ ŦƻǊ ŀ ƭŀǊƎŜǊ ǾƛŜǿ] 
      TOOLS =>  Draw finite element grid => enter: 23, 7, 0;   OK 
       Snap sequentially nodes  
 N4, N9, N6 and N5 to create the grids below 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(8).  sort the Mesh under MODIFY => Clear duplicate nodes  => Sort nodes (v)/element(h) 
(9).  Under File ҐҔ{!±9 aƻŘŜƭ 5ŀǘŀ ŀǎ άUSF_2.staέΤ ǎƻ ƛǘ Ŏŀƴ ōŜ ǊŜƭƻŀŘŜŘ ƛŦ ƴŜŜŘŜŘΦ 
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2. Make zone boundaries forming the Clay Core & SORT!  
(1). under SETTINGΣ ƭƻŀŘ άUSF_upper_dam.logέ    
(2). under TOOLS => draw a line..  ; snap nodes N7 and N11 to create a line; 
(3). again, draw a line from nodes N7 to N8; 
(4). again, draw a line from nodes N10 to N11; 
(5). sort the Mesh under MODIFY => Clear duplicate nodes  => Sort nodes (v)/element(h); 
        Total  2835 nodes, 2704 elements ;   
        mesh creation completed! 
 
 
 
 
 
 
 
 
 
 
 
 
(6). under FileΣ {!±9 ƳƻŘŜƭ Řŀǘŀ ǘƻ άUSF_3_mesh.staέ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜ όƛŦ ǊŜǉǳƛǊŜŘύΦ 
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3. Assign soil unit no. for all zones; Define soil parameters, Adjust D/S layer thickness, 
Set RUNs (layers, water tables, etc.), boundary, water loads (in RUN4) 
(1).  under TOOLS =>  Assign soil zones; snap nodes N7, N11, N10, N8; type 3 (Clay Core)    
 for the input box; refresh view to see blue zone (shown below) 
(2).  do the same for all other soil zones 
(3).  under FileΣ {!±9 ƳƻŘŜƭ Řŀǘŀ ǘƻ άUSF_4_temp.staέ ŦƻǊ recovery, if required. 
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3. Assign soil unit no. for all zones; Define soil parameters, Adjust D/S layer thickness, 
Set RUNs (layers, water tables, etc.), boundary, water loads (in RUN4) 
(4).  do the same for all other soil zones (note: Use No. 6 for hydraulic fill above water) 
        under SETTING => load ά¦{CψaƻŘŜƭΦƭƻƎέ and refresh view  (with Show Material color on) 
  
 
 
 
 
 
 
 
 
(5).  Under DEFINE  => Input material parameters, as per table below  [APPLY ALL] 
        (use Kg/3 and Kb/3 for static analysis;  use the same parameters for No. 2 and No. 6) 
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3. Assign soil unit no. for all zones; Define soil parameters, Adjust D/S layer thickness, 
Set RUNs (layers, water tables, etc.), boundary, water loads (in RUN4) 
(6).  RUN1:  under DEFINE  => setup static analysis =>  Add a layer:  1000 elements; repeat 
        ŦƻǊ рллΣ рлфΤ !tt[¸ ŀƴŘ 9·L¢ {9¢¦tΤ  ǊŜŦǊŜǎƘ ǾƛŜǿ ǿƛǘƘ ά{Ƙƻǿ ƭŀȅŜǊǎ ōȅ ŎƻƭƻǊέ hb 
 
 
          
 
 
 
 
 
(7). under DEFINE  => setup static analysis =>  ŎƭƛŎƪ άb9² w¦bέ ǘƻ ǎŜǘǳǇ w¦b нΣ оΣ ŀƴŘ п 
      (see USF_4-FINAL.sta for more details on sequence of static analysis, RUN 1, 2, 3, &4) 
(8). re-ƭƻŀŘ ǎŜǘǘƛƴƎ ŦƛƭŜΥ  ά¦{CψƳψмΦƭƻƎέ  
     Under TOOLS ҐҔ  !ǎǎƛƎƴ ōƻǳƴŘŀǊȅ ΧΤ ǎƴŀǇ ǘǿƻ ƴƻŘŜǎ ŀǘ ǘƘŜ ōŀǎŜ ǘƻ ŀǎǎƛƎƴ άŦƛȄŜŘέΤ 
     ŀƭǎƻ Řƻ ǘǿƻ ǎƛŘŜ ōƻǳƴŘŀǊƛŜǎ όάŦǊŜŜ ¸έύΤ ǊŜŦǊŜǎƘ ǾƛŜǿ ǿƛǘƘ ά{Ƙƻǿ ōƻǳƴŘŀǊȅΦΦέ hb 
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3. Assign soil unit no. for all zones; Define soil parameters, Adjust D/S layer thickness,  
Set RUNs (layers, water tables, etc.), boundary, water loads (in RUN4) 
(9).  In RUN4,  apply water loads on the model surface under the reservoir  
 note:  pressure values = 9.81 x water head from reservoir to the surface. 
      (a). under TOOLS=> Apply distributed load, snaps nodes N2, N3, and enter two pressure 
      ǾŀƭǳŜǎ ƻŦ άмрсΦлέ ǘƘŀǘ ƴƻǊƳŀƭ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜΤ   
       όōύΦ ŀƭǎƻ ŦƻǊ bоΣ bп ǿƛǘƘ άмрсΦлέ ŀƴŘ άофΦмέ ŀǎ ǾŀƭǳŜǎΤ  
       όŎύΦ  ŀƭǎƻ ŦƻǊ bпΣ bмлту ǿƛǘƘ άофΦмέ ŀƴŘ άлέ ŀǎ ǾŀƭǳŜǎΦ   
            wŜŦǊŜǎƘ ǾƛŜǿ ǿƛǘƘ άǎƘƻǿ ƭƻŀŘ ǾŜŎǘƻǊǎέ hb 
 
 
 
 
 
 
 
 
 
 
 
 
(10) under FileΣ {!±9 ƳƻŘŜƭ Řŀǘŀ ǘƻ άUSF_4_FINAL.staέΤ  ǊŜŀŘȅ ŦƻǊ w¦b 
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4. Final Check & RUN   (Ǌǳƴ ǇŀǎǎǿƻǊŘΥ  άƎǿǳнлмрέΤ  not required for preparing a model) 
(1). Check model  RUN3: 
        re-load ǎŜǘǘƛƴƎ ŦƛƭŜΥ  άUSF_Model.logέ ; 
        refresh ǾƛŜǿ ǿƛǘƘ ά{Ƙƻǿ ƭŀȅŜǊǎ ōȅ ŎƻƭƻǊέ ά{Ƙƻǿ ōƻǳƴŘŀǊȅΦΦέΣ ά{Ƙƻǿ ƭƻŀŘ ǾŜŎǘƻǊǎέ  
  ŀƴŘ ά{Ƙƻǿ ǿŀǘŜǊ leelέ ά{Ƙƻǿ ȄΣ ȅ ŀȄƛǎέ hb 
 
  Note:  RUN2 only applies the water table (blue line in the figure below) in 4 increments. 
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