


















































































Step 4 - Response Spectrum and Demand Displacements 

 Response Spectrum Load Cases  4 - 3 

 
Figure 4-2 ABS Response Spectrum LOAD Case form 

To illustrate the ABS directional combination feature, the following BENT1 dis-
placements are summarized for example model MO_1C:  

 
Figure 4-3 BENT1 Displacements for the three  
Auto Defined Response Spectrum Load cases 
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4 - 4 Response Spectrum Results 

 
Figure 4-4 Modal Load Case Definition 

4.3 Response Spectrum Results 

Upon completion of the response spectra analysis, the displacements are tabu-
lated for each bent. The displacements are calculated using “Generalized Dis-
placements” to account for the average cap beam displacements and the relative 
displacement between the cap beam and foundation. The displacements for the 
ABS response spectrum load case also are tabulated for each of the bearing ac-
tive degrees of freedom. These can be view using the Display menu > Show 
Tables command by selecting the Design Results for Bridge Seismic option and 
selecting the Support Bearing Demands-Deformations item. These displacements 
also can be displayed and animated on screen or read from the quick report cre-
ated using the Design menu > Bridge > Quick Report command. 

 









































 

Design 01 – D-C Ratios  8 - 1 

Step 8 
 Review Output and Create Report 

This step describes the two methods of viewing the seismic design results. The 
first way to review the results is to use the Display menu > Show Tables com-
mand. The second way is to create a report using the Design menu > Bridge De-
sign > Create Report command.   

The entire list of output tables for the Bridge Seismic Design includes the follow-
ing: 

       

The seven Bridge Seismic Design tables are described in the sections that follow: 
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8.1 Design 01 – D-C Ratios  

The Demand/Capacity ratios are summarized for each bent in each direction. 
Values less than 1.0 indicate that an adequate capacity exists for a given bent and 
direction for the ground motion hazard used in the seismic design request. Values 
greater than 1.0 indicate an overstress condition. 

 

8.2 Design 02 – Bent Column Force Demand 

A summary of the bent column seismic demand forces are tabulated. 

 

8.3 Design 03 – Bent Column Idealized Moment Capacity  

The idealized column plastic moments are calculated and tabulated. The axial 
load P represents the demand axial load. The idealized plastics moments are de-
termined using the associated axial load value, P.   



Step 8 - Review Output and Create Report 

 Design 04 – Bent Column Cracked Section Properties  8 - 3 

 

8.4 Design 04 – Bent Column Cracked Section Properties  

A summary of the cracked property modifiers that get applied to each of the bent 
columns is tabulated. 

 

8.5 Design 05 – Support Bearing Demand – Forces 

The forces in the bearing due to the seismic loads are presented in the table 
above. All bearings at the abutments and bents that are found to resist seismic 
forces are included in the subject table.  
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8 - 4 Design 06 – Support Bearing Demand – Displacements 

 

8.6 Design 06 – Support Bearing Demand – Displacements 

The displacements for all bearings at the abutments and bents that resist seismic 
loads are tabulated and reported.  

 

8.7 Design 07 – Support Length Demands  

The support lengths are calculated from the bearing displacements and represent 
the amount of displacement normal to a specific bent or abutment.   



Step 8 - Review Output and Create Report 

 Create Report  8 - 5 

 

8.8 Create Report 

A single command can be used to create a report using the Design menu > 
Bridge Design > Create Seismic Design Report command. Several representa-
tive pages of the report that can be created using the previously noted report re-
quest are included in the following pages.  Theses have been excerpted from a 30 
page summary report that SAP2000/Bridge writes as a Microsoft Word docu-
ment. 
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Step 8 - Review Output and Create Report 

 Create Report  8 - 7 
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8 - 8 Create Report 
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