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Custom API Tools
 API - General

API is everywhere!
APIs (Application Programming Interfaces) enable different software components to 
communicate and interact. Below are examples of API usage:
• Social Media Integration - users authentication & interaction with user profiles.
• Mapping and Location Services - Google Maps & Weather APIs.
• E-commerce and Payments - Payment Gateway (PayPal and Stripe) & Shipping 

Carrier APIs (real-time shipping rates and track packages)
• Data Retrieval and Automation - Public Data (Star Wars and GeoNames) & 

Chatbot APIs (messaging platforms and automated responses).
• Internal Systems and Enterprise Applications - Internal APIs within 

organizations and Cloud Service APIs (AWS).

Arrow Clockwise curve
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Custom API Tools
 API - BrDR

• Included with BrDR.
• Allows different software to interact with BrDR.
• Contains defined commands to Connect, Get, Set, Create & Delete.
• Used to create custom tools and functionality outside of BrDR.

API

Arrow Clockwise curve
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Custom API Tools
 Need for API Tools and Automation

• Limited Resources
• Time, Cost & Effort.

• Excessive repetitive manual work
• Eliminate need for Copy & Paste into BrDR.
• Excel bridge models that need to be converted into BrDR models.
• Similar structures.

• Efficiency
• High efficiency expectations.
• New technology suggests moving away from repetitive manual tasks.

• Effectiveness
• Automation helps to focus on other tasks.

Arrow Clockwise curve
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Custom API Tools
 Caltrans API Tools - Quick Model Creation – MCB & RC Slab

Arrow Clockwise curve

~3000 
Lines of code

As-builts Data Input Spreadsheet API Tool
BrDR Model

MCB Tool – creates a fully defined multi cell box BrDR model from Excel data.
RC Slab Tool – creates a fully defined reinforced concrete slab BrDR model from Excel data.
• Transfers bridge data from Excel to BrDR. For a 2-span MCB: 
o ~ 200 manual data entries in Excel
o ~ 1000 data entries are transferred to BrDR
o ~ 2 hours to create a model → 60% time saving

• Calculates and populates LLDF tables.
• Provides consistent modeling, naming conventions and data checking. 

Report

46 0230F MCB AutoGenerate BrDR Model_V01_RR_3_27_2023.xlsm is being loaded
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Custom API Tools
  Caltrans API Tools - Quick Model Creation – RC Culverts

Arrow Clockwise curve

~900 
Lines of code

RC Culvert Tool – creates a reinforced concrete culvert BrDR model from Excel data.
• Transfers culvert data from Excel to BrDR. For a 2-cell culvert:
o ~ 9 manual data entries in Excel
o ~ 100 data entries are transferred to BrDR
o ~ 20 min to create a model → 80% time saving

• Provides consistent modeling, naming conventions and data checking.
BrDR Model

Report

Standard Plans

Data Input Spreadsheet
API Tool

(Appendix C – Culvert API code example)
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Custom API Tools
  Caltrans API Tools - Quick Model Creation – Gusset Plates

Gusset Plate Tool – adds gusset plate definitions to an existing truss BrDR model 
using Excel data.

Arrow Clockwise curve

As-builts

Drone Photos

MicroStation

Data Input
Spreadsheet

API Tool BrDR
Model

Phase 1

Phase 2

~3200 
Lines of code
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Custom API Tools
  Caltrans API Tools - Quick Model Creation – Gusset Plates

Phase1: MicroStation Image Processing
• Dimensioning of a gusset plate image (as-built or drone picture). For a gusset plate: 
o ~ 20 elements that need to be manually adjusted in MicroStation
o ~ 30 measurements required for the analysis are generated by VBA.

• The geometry data then is transferred to a gusset plate spreadsheet using VBA. 

Arrow Clockwise curve

~3200 
Lines of code

As-builts

Drone Photos

MicroStation

(see next slide)
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Custom API Tools
  Caltrans API Tools - Quick Model Creation – Gusset Plates

Phase 2: The Gusset Plate Spreadsheet and API
• More data is manually added to the spreadsheet.
• The gusset plate tool adds gusset plate definitions to an existing BrDR bridge model 

using the spreadsheet data.

Arrow Clockwise curve

~3200 
Lines of code

Data Input Spreadsheet

API Tool

BrDR Model
(see previous slide)
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Custom API Tools
 Caltrans API Tools - Task Automation – Shear Iteration Tool 

Since shear capacity is load dependent, capacity 
calculation needs to be iterated based on demand 
correlated with the RF being used.
Note: this tool was used before shear iteration was introduced into 
BrDR and is no longer needed. 

Arrow Clockwise curve

~3300 
Lines of code

Shear Iteration Tool - performs shear iteration and outputs new rating factors (RF) by 
doing the following actions for every truck:
1. Run analysis with scale factor = 1.0
2. Keep modifying scale factor and running analysis until RF=1.0
3. Final scale factor is the new iterated RF
4. Export scale factors into Excel file and use in generating final load rating report. 

API Tool
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Custom API Tools
 Caltrans API Tools - Task Automation – LLDF Calculator

LLDF Calculator - calculates and populates live load distribution factor tables for all 
members.

Arrow Clockwise curve

~850 
Lines of code

API Tool
BrDR

LLDF GUI
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Custom API Tools
 Caltrans API Tools - Task Automation – Analysis Data Exp Tool 

Analysis Data Export Tool - analyzes a bridge and exports all stage / live load / live 
load type analysis data for all trucks into an Excel file.

Arrow Clockwise curve

~650 
Lines of code

BrDR Results

API Tool

Excel Table
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Custom API Tools
 Other Possibilities

1. Bridge response studies - looping through model modifications and analysis 
provides a way to study and research.

2. Database maintenance - looping through all models in a database provides a way 
to modify models based on specified criteria.

3. Other…

Arrow Clockwise curve
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Custom API Tools
 BrDR API – How to Start Coding?

1. Install Microsoft Visual Studio (Appendix A – Microsoft Visual Studio installation 
settings) or similar software.

2. Get developer package
A. API examples (written in C#) (Appendix B – API examples)
B. BrDR API reference and BrDR API Guide.

3. Run the provided example codes to see what they do.
4. Try to understand the code. It is in English!
5. Modify the code to build your own custom tools.
6. Get more code “building blocks” (Appendix C – Culvert API code example).

A. Materials, rebar definitions, superstructure alternatives, etc.
B. Calculate LLDF
C. Analysis results
D. Etc…

Arrow Clockwise curve
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1. Learning C# language & BrDR API.
2. C# software needs to be installed (Microsoft Visual Studio or similar).
3. Navigating through the BrDR documentation and finding what you need.
4. Lack of documentation (6.8.4 has more information than 7.6.1).
5. Lack of code examples (e.g.: navigating through different parts of a model).
6. No API examples in VBA or Python.
7. ProMiles help is required for more complicated tasks.
8. External API tools require update with every new BrDR version

A. References update
B. Major API changes without announcement breaks the tools.

Custom API Tools
 Challenges

Arrow Clockwise curve

How to get here using API???
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Custom API Tools
 Summary

BrDR API provides endless possibilities to efficiently model, maintain and study bridges. From a simple 
task automation to a complex database manipulation, custom API tools make it doable. However, the 
challenges associated with BrDR API make it unnecessarily difficult to start coding. The following 
improvements are recommended to encourage custom API tool development:
      Help Documentation:

• API Guide needs to be improved at least to the level of 6.8.4 BrDR API Guide including type codes, 
explained sample codes, hierarchy diagrams, etc. Missing key portions of C# API coding like cast 
operation need to be included as well.

• API help files need to be enhanced to improve search experience.
API Examples:
• More Examples!!!

o All BrDR model components (beam shapes, materials, rebar definitions, etc.)
o Basic tasks (calculating LLDF, analyzing a model, getting to the analysis results, etc.)
o fully defined bridge (MCB, truss , etc.)

• Examples of BrDR API in VBA and Python languages.

Arrow Clockwise curve
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Custom API Tools
  Questions

Arrow Clockwise curve
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Custom API Tools
  Appendix A – Microsoft Visual Studio Installation Settings

Arrow Clockwise curve

Download web page: https://visualstudio.microsoft.com/downloads/
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Custom API Tools
  Appendix B – API Examples

Arrow Clockwise curve
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Custom API Tools
 Appendix C – Culvert API Code Example - Overview

Arrow Clockwise curve

The API code connects to an Excel Culvert Spreadsheet, imports 
appropriate BrDR template culvert model and modifies the model 
based on the culvert design and configuration
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Custom API Tools
 Appendix C – Culvert API Code Example
using AASHTO.BrDR.Domain.Bridge;
using AASHTO.BrDR.Domain.Library;
using AASHTO.BrDR.Domain.Manager;
using AASHTO.BrDR.Domain.Manager.BaseManagers;
using AASHTO.BrDR.Sys;
using AASHTO.BrDR.Sys.Database;
using AASHTO.BrDR.Sys.Error;
using AASHTO.BrDR.Sys.Security;
using System;
using System.Diagnostics;
using System.IO;
using System.Linq;
using AASHTO.BrDR.Sys.Units;
using System.Media;
using System.Runtime.Versioning;
using System.Security;

//excel
using System.Runtime.InteropServices;
using Excel = Microsoft.Office.Interop.Excel;

namespace Example2 _1
{

internal class Example2 _1
{

static public int x;
static public int RowOffset;
static public double BridgeSpanNumber;
static public string ExcelFullName;
static public string BridgeType;
static public string BID;
static public bool USCustomaryUnits;
static public Excel.Workbook xlWorkBook;
static public Excel.Worksheet BrDRData;
static public Excel.Worksheet TransferSheet;
DoCulvertStructDef doCulvertStructDef = null;

        
DoBridge doBridge = null;
internal void Run()
{

SysError.ErrorEvent += SysError_ErrorEvent;
SysError.ReportErrors();
SysDatabase.OpenDatabaseConnectionError += SysDatabase_OpenDatabaseConnectionError;
BRIDGEWare.LicenseSessionErrorRaised += BRIDGEWare_LicenseSessionErrorRaised;
BRIDGEWare.LicenseSessionStatusNotificationRaised += BRIDGEWare_LicenseSessionStatusNotificationRaised;
BRIDGEWare.LicenseSessionTerminated += BRIDGEWare_LicenseSessionTerminated;
SysSecurityInitializer sysSecurityInitializer = new SysSecurityInitializer();
sysSecurityInitializer.AppStartingPath = Directory.GetCurrentDirectory();
sysSecurityInitializer.SelectedApplicationType = ApplicationType.DesignRating;
SysSecurity.Initialize(sysSecurityInitializer);

            

References

Variables

License and Error Handling

Arrow Clockwise curve
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Custom API Tools
  Appendix C – Culvert API Code Example

// Set the session credentials
string sUsername = "brr";
string sPassword = "brr";
string sProfileName = "SMI_local7 6 ";

Console.WriteLine("----------------------- BrDR 7 .6  CULVERT AUTOMATION TOOL V. 0 6 .2 5 .2 5  -----------------------");
Console.WriteLine("--------------------------------------------------------------------------------------------");

Excel.Application xlApp = new Excel.Application();
xlApp = (Excel.Application)Marshal2 .GetActiveObject("Excel.Application");

string ExcelFileName = "";
if (xlApp.ActiveWorkbook != null)//look at the active spreadsheet
{

ExcelFileName = xlApp.ActiveWorkbook.Name;
if (ExcelFileName.Contains("Culvert AutoGen BrDR"))//look at the active spreadsheet   MCB AutoGen BrDR 7 5 1
{

xlWorkBook = xlApp.ActiveWorkbook;
if (xlWorkBook != null)
{

BrDRData = (Excel.Worksheet)xlWorkBook.Worksheets["BrDR Data"];
TransferSheet = (Excel.Worksheet)xlWorkBook.Worksheets["TransferSheet"];

}
}

}

if (xlWorkBook != null)//see if we get it. if not open the file
{

Console.ForegroundColor = ConsoleColor.Green;
Console.WriteLine(@"    " + ExcelFileName + " is loaded...       ");
Console.ResetColor();

}
else
{

Console.WriteLine(@"    Cannot find " + ExcelFullName);
Console.WriteLine("    Please open and activate the spreadsheet");
Console.WriteLine("Press any key to exit");
Console.ReadKey();
int code = 2 ;
Environment.Exit(code);

}

BridgeType = (string)((Excel.Range)BrDRData.Cells[1 0 , 5 ]).Value2 ;
BID = (string)((Excel.Range)BrDRData.Cells[4 , 5 ]).Value2 ;
BridgeSpanNumber = (double)((Excel.Range)BrDRData.Cells[7 4 , 5 ]).Value2 ;

//SESSION
bool bIsSessionStarted = BRIDGEWare.StartSession(sUsername, sPassword, sProfileName);
if (bIsSessionStarted)
{

Console.ForegroundColor = ConsoleColor.Green;
Console.WriteLine("Session started!");
Console.ResetColor();

}
else
{

Console.WriteLine();
Console.ForegroundColor = ConsoleColor.Red;
Console.WriteLine("Database sign in failed. Please verify User Name, Password and Database name");
Console.ResetColor();
Console.WriteLine();
Console.WriteLine("Press any key to exit");
Console.ReadKey();
int code = 2 ;
Environment.Exit(code);

}

Connect to Excel

Get data from Excel

Sign in to BrDR

Arrow Clockwise curve

Sign in credentials
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Custom API Tools
  Appendix C – Culvert API Code Example

DoBridgeManager doBridgeManager = BRIDGEWare.BridgeManager; 
doBridge = doBridgeManager.RetrieveByBridgeId(BID);
//bridge not found error
if (doBridge != null)
{

Console.WriteLine($"{BID} Bridge ID is not unique");
BID = BID + "-" + (doBridgeManager.GetCount() + 1 );
Console.WriteLine($"     {BID} Bridge ID will be created");

}
//import a template
string TemplateFileString = (string)((Excel.Range)BrDRData.Cells[1 3 , 5 ]).Value2 ;
if (File.Exists(TemplateFileString))
{

doBridge = doBridgeManager.ImportBridge(TemplateFileString);
}

if (doBridge == null)
{

Console.WriteLine("Bridge model template cannot be found");
Console.WriteLine("Press any key to exit");
Console.ReadKey();
//exit
int code = 2 ;
Environment.Exit(code);

}
            

//write bridge general info
Console.WriteLine("");
Console.WriteLine($"Template Name: {doBridge.Name}");
Console.WriteLine("");
Console.ForegroundColor = ConsoleColor.DarkYellow;
Console.WriteLine("Culvert Automation has started...");
Console.WriteLine("Press any key to continue or close the window to cancel...");
SystemSounds.Hand.Play();
Console.ReadKey();
Console.ResetColor();

//Main bridge GUI////////////////////////////////////////////////////////////////////////////
Console.WriteLine();
Console.WriteLine("    working on Bridge Alteranives...");
doBridge.StructNum.SetValue(BID);
doBridge.AgencyCode.SetValue(BID);
doBridge.Name.SetValue((string)((Excel.Range)BrDRData.Cells[5 , 5 ]).Value2 );
string TempDescr = (string)((Excel.Range)TransferSheet.Cells[6 , 5 ]).Value2  + System.Environment.NewLine + (string)((Excel.Range)TransferSheet.Cells[7 , 5 ]).Value2 ;
doBridge.Description.SetValue(TempDescr);
doBridge.Yearbuilt.SetValue((int)((Excel.Range)BrDRData.Cells[4 , 1 1 ]).Value2 );

            
//units
if ((string)((Excel.Range)BrDRData.Cells[1 2 , 5 ]).Value2  == "SI")
{

doBridge.BridgeUnitsType.SetValue(1 0 4 0 2 );
}
else
{

doBridge.BridgeUnitsType.SetValue(1 0 4 0 1 );
USCustomaryUnits = true;

}

Check if a bridge number exists

Import a template

Write to the bridge general info

Arrow Clockwise curve
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Custom API Tools
  Appendix C – Culvert API Code Example
//Agency codes

RowOffset = 1 3 ;
doBridge.CustomAgencyFieldOne.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 1 , 1 0 ]).Value2 );//gitder type
doBridge.CustomAgencyFieldTwo.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 2 , 1 0 ]).Value2 );//model created
doBridge.CustomAgencyFieldThree.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 3 , 1 0 ]).Value2 );//max skew
doBridge.CustomAgencyFieldFour.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 4 , 1 0 ]).Value2 );//span length
//doBridge.CustomAgencyFieldFive.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 5 , 1 0 ]).Value2 );//girder spacing
doBridge.CustomAgencyFieldSix.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 6 , 1 0 ]).Value2 );//condition factor
//doBridge.CustomAgencyFieldSeven.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 7 , 1 0 ]).Value2 );//lldf
doBridge.CustomAgencyFieldEight.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 8, 1 0 ]).Value2 );//version
//doBridge.CustomAgencyFieldNine.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 9, 1 0 ]).Value2 );
doBridge.CustomAgencyFieldTen.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 1 0 , 1 0 ]).Value2 );//Work around

//Bridge Alternative
//assumption: only one bridge alternative
DoBridgeAlt doBridgeAlt = doBridge.BridgeAltList[0 ];

doBridgeAlt.Name.SetValue((string)((Excel.Range)BrDRData.Cells[1 5 , 5 ]).Value2 );
doBridgeAlt.ReferenceLineLength.SetValue((double)((Excel.Range)BrDRData.Cells[1 5 , 8]).Value2 , SetUSorSIUnits(LengthUnits.FT));
int Check = SaveCheck();

//assumption: only one bridge alternative superstructure
DoCulvert doCulvert = doBridgeAlt.CulvertList[0 ];
doCulvert.Name.SetValue((string)((Excel.Range)BrDRData.Cells[1 6 , 5 ]).Value2 );

//assumption: only one bridge superstructure alternative
DoCulvertStructAlt doCulvertStructAlt = doCulvert.CulvertStructAltList[0 ];
doCulvertStructAlt.Name.SetValue((string)((Excel.Range)BrDRData.Cells[1 7 , 5 ]).Value2 );

doCulvertStructDef = doCulvertStructAlt.GetStructDef();

Bridge Alternative

Bridge General Info

Culvert Alternative

Culvert Alternative

Culvert Definition

Arrow Clockwise curve
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Custom API Tools
  Appendix C – Culvert API Code Example
//concrete material

Console.WriteLine("    working on Concrete Material...");
RowOffset = 4 7 ;
int ConcreteCount = 0 ;
int ConcreteIniCount = doBridge.ConcreteMaterialList.Count();
for (int i = 0 ; i < (int)((Excel.Range)TransferSheet.Cells[RowOffset, 2 ]).Value2  - ConcreteIniCount; i++)
{

doBridge.ConcreteMaterialList.Add();
}
foreach (DoConcreteMaterial doConcreteMaterial in doBridge.ConcreteMaterialList)
{

string TempConcreteName = (string)((Excel.Range)TransferSheet.Cells[RowOffset + 2 , 6  + ConcreteCount]).Value2 ;
doConcreteMaterial.Name.SetValue(TempConcreteName);
doConcreteMaterial.Description.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 3 , 6  + ConcreteCount]).Value2 );
doConcreteMaterial.CompStrength2 8.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 4 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doConcreteMaterial.InitialCompressiveStrength.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 5 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));

string TempCompositionVal = (string)((Excel.Range)TransferSheet.Cells[RowOffset + 6 , 6  + ConcreteCount]).Value2 ;
if (TempCompositionVal == "All-Lightweight")
{

doConcreteMaterial.CompositionType.SetValue(3 4 6 0 3 );
}
else if (TempCompositionVal == "Normal")
{

doConcreteMaterial.CompositionType.SetValue(3 4 6 0 1 );
}
else if (TempCompositionVal == "Sand-Lightweight")
{

doConcreteMaterial.CompositionType.SetValue(3 4 6 0 2 );
}
doConcreteMaterial.DensityForDL.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 7 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(ForcePerVolumeUnits.KCF));
doConcreteMaterial.DensityForModulus.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 8, 6  + ConcreteCount]).Value2 , SetUSorSIUnits(ForcePerVolumeUnits.KCF));
doConcreteMaterial.PoissonsRatio.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 9, 6  + ConcreteCount]).Value2 , UnitlessUnits.UNITLESS);
doConcreteMaterial.CoeffOfThermalExpansion.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 0 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(ReciprocalTemperatureUnits.U1 F));

doConcreteMaterial.StandardModulusOfElasticity.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 3 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doConcreteMaterial.LRFDModulusOfElasticity.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 4 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doConcreteMaterial.StandardInitialModulusOfElasticity.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 5 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doConcreteMaterial.LRFDInitialModulusOfElasticity.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 6 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doConcreteMaterial.LrfdModulusOfRupture.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 7 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doConcreteMaterial.StdModulusOfRupture.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 7 , 6  + ConcreteCount]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doConcreteMaterial.ShearFactor.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 1 8, 6  + ConcreteCount]).Value2 , UnitlessUnits.UNITLESS);

ConcreteCount++;
}
Check = SaveCheck();

Concrete material

Arrow Clockwise curve
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Custom API Tools
  Appendix C – Culvert API Code Example

//rebar
Console.WriteLine("    working on Steel Reinforcement Material...");

RowOffset = 84 ;
int SteelCount = 0 ;
int SteelIniCount = doBridge.SteelReinforcementMaterialList.Count();
for (int i = 0 ; i < (int)((Excel.Range)TransferSheet.Cells[RowOffset, 2 ]).Value2  - SteelIniCount; i++)
{

doBridge.SteelReinforcementMaterialList.Add();
}
foreach (DoSteelReinforcementMaterial doSteelReinforcementMaterial in doBridge.SteelReinforcementMaterialList)
{

string TempSteelReinforcementName = (string)((Excel.Range)TransferSheet.Cells[RowOffset + 1 , 6  + SteelCount]).Value2 ;
doSteelReinforcementMaterial.Name.SetValue(TempSteelReinforcementName);
doSteelReinforcementMaterial.Description.SetValue((string)((Excel.Range)TransferSheet.Cells[RowOffset + 2 , 6 ]).Value2 );
doSteelReinforcementMaterial.YieldStrength.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 3 , 6 ]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doSteelReinforcementMaterial.ModulusOfElasticity.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 4 , 6 ]).Value2 , SetUSorSIUnits(StressUnits.KSI));
doSteelReinforcementMaterial.UltimateStrength.SetValue((double)((Excel.Range)TransferSheet.Cells[RowOffset + 5 , 6 ]).Value2 , SetUSorSIUnits(StressUnits.KSI));

string TempSteelTypeVal = (string)((Excel.Range)TransferSheet.Cells[RowOffset + 7 , 6  + SteelCount]).Value2 ;
if (TempSteelTypeVal == "Plain")
{

doSteelReinforcementMaterial.ReinforcingBarType.SetValue(2 85 0 1 );
}
else if (TempSteelTypeVal == "Epoxy")
{

doSteelReinforcementMaterial.ReinforcingBarType.SetValue(2 85 0 2 );
}
else if (TempSteelTypeVal == "Galvanized")
{

doSteelReinforcementMaterial.ReinforcingBarType.SetValue(2 85 0 3 );
}
SteelCount++;

}
Check = SaveCheck();

Rebar material

Arrow Clockwise curve

27



Custom API Tools
  Appendix C – Culvert API Code Example
//soil

Console.WriteLine("    working on Soil Material...");
int SoilCount = 0 ;
foreach (DoSoilMaterial doSoilMaterial in doBridge.SoilMaterialList)
{

string TempSoilName = (string)((Excel.Range)BrDRData.Cells[4 7 , 5  + SoilCount]).Value2 ;
doSoilMaterial.Name.SetValue(TempSoilName);
doSoilMaterial.Description.SetValue((string)((Excel.Range)BrDRData.Cells[4 7 , 7  + SoilCount]).Value2 );
doSoilMaterial.SoilUnitLoad.SetValue((double)((Excel.Range)BrDRData.Cells[4 7 , 8 + SoilCount]).Value2 , ForcePerVolumeUnits.PCF);
doSoilMaterial.SaturatedSoilUnitLoad.SetValue((double)((Excel.Range)BrDRData.Cells[4 7 , 9 + SoilCount]).Value2 , ForcePerVolumeUnits.PCF);
doSoilMaterial.LrfdAtRestLateralEarthPressCoeff.SetValue((double)((Excel.Range)BrDRData.Cells[4 7 , 1 0  + SoilCount]).Value2 , UnitlessUnits.UNITLESS);
doSoilMaterial.LrfdLrfrActiveLateralEarthPressCoeff.SetValue((double)((Excel.Range)BrDRData.Cells[4 7 , 1 2  + SoilCount]).Value2 , UnitlessUnits.UNITLESS);
doSoilMaterial.LrfdLrfrPassiveLateralEarthPressCoeff.SetValue((double)((Excel.Range)BrDRData.Cells[4 7 , 1 3  + SoilCount]).Value2 , UnitlessUnits.UNITLESS);
doSoilMaterial.LfrMaxLateralSoilPressure.SetValue((double)((Excel.Range)BrDRData.Cells[4 7 , 1 4  + SoilCount]).Value2 , ForcePerVolumeUnits.PCF);
doSoilMaterial.LfrMinLateralSoilPressure.SetValue((double)((Excel.Range)BrDRData.Cells[4 7 , 1 5  + SoilCount]).Value2 , ForcePerVolumeUnits.PCF);

SoilCount++;
}
Check = SaveCheck();

Soil material

Arrow Clockwise curve
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Custom API Tools
  Appendix C – Culvert API Code Example
//superstructure definitions

Console.WriteLine("    working on superstucture definitions...");
DoLibRebarManager doLibRebarManager = BRIDGEWare.GetManager<DoLibRebarManager>();
for (int i = 1 ; i < doBridge.BridgeAltList.Count + 1 ; i++)
{

x = 0 ;
double StrTypVal = Convert.ToDouble(doCulvertStructDef.StructDefType.ToString());
if (StrTypVal == 2 5 4 0 2 )//culvert
{

doCulvertStructDef.Name.SetValue((string)((Excel.Range)BrDRData.Cells[5 5 , 5 ]).Value2 );
doCulvertStructDef.Description.SetValue((string)((Excel.Range)BrDRData.Cells[5 6 , 5 ]).Value2 );
if (USCustomaryUnits == true)
{

doCulvertStructDef.StructDefUnitsType.SetValue(1 0 4 0 1 );
}
else
{

doCulvertStructDef.StructDefUnitsType.SetValue(1 0 4 0 2 );
}

if (doCulvertStructDef == null)
{

Debug.Assert(false);
}
else
{

doCulvertStructDef.SkewAngle.SetValue((double)((Excel.Range)BrDRData.Cells[5 9, 5 ]).Value2 , SetUSorSIUnits(AngleUnits.DEG));
doCulvertStructDef.LeftOpeningRotation.SetValue((double)((Excel.Range)BrDRData.Cells[6 0 , 5 ]).Value2 , SetUSorSIUnits(AngleUnits.DEG));
doCulvertStructDef.RightOpeningRotation.SetValue((double)((Excel.Range)BrDRData.Cells[6 1 , 5 ]).Value2 , SetUSorSIUnits(AngleUnits.DEG));
doCulvertStructDef.BoxLenStructDefRefLen.SetValue((double)((Excel.Range)BrDRData.Cells[6 2 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));

DoCulvertAlt doCulvertAlt = doCulvertStructDef.GetAsBuiltCulvertAlt();
                        

string CulvertAltName = (string)((Excel.Range)BrDRData.Cells[7 3 , 5 ]).Value2 ;
doCulvertAlt.Name.SetValue(CulvertAltName);
if (USCustomaryUnits == true)
{

doCulvertAlt.BridgeUnitsType.SetValue(1 0 4 0 1 );
}
else
{

doCulvertAlt.BridgeUnitsType.SetValue(1 0 4 0 2 );
}

DoReinforcedConcreteBoxCulvertDef doReinforcedConcreteBoxCulvertDef = doCulvertAlt.GetCulvertDef() as DoReinforcedConcreteBoxCulvertDef;
doReinforcedConcreteBoxCulvertDef.CellHeight.SetValue((double)((Excel.Range)BrDRData.Cells[7 6 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doReinforcedConcreteBoxCulvertDef.HorzConstrJointHeight.SetValue((double)((Excel.Range)BrDRData.Cells[80 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
doReinforcedConcreteBoxCulvertDef.TopHaunchWidth.SetValue((double)((Excel.Range)BrDRData.Cells[84 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
doReinforcedConcreteBoxCulvertDef.TopHaunchDepth.SetValue((double)((Excel.Range)BrDRData.Cells[84 , 6 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
doReinforcedConcreteBoxCulvertDef.BottomHaunchWidth.SetValue((double)((Excel.Range)BrDRData.Cells[85 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
doReinforcedConcreteBoxCulvertDef.BottomHaunchDepth.SetValue((double)((Excel.Range)BrDRData.Cells[85 , 6 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));

int CellCount = 0 ;
foreach (DoReinforcedConcreteBoxCulvertDefCell doReinforcedConcreteBoxCulvertDefCell in doReinforcedConcreteBoxCulvertDef.ReinforcedConcreteBoxCulvertDefCellList)
{

doReinforcedConcreteBoxCulvertDefCell.CellWidth.SetValue((double)((Excel.Range)BrDRData.Cells[7 8, 5  + CellCount]).Value2 , SetUSorSIUnits(LengthUnits.FT));
CellCount++;

}

Culvert Definition

Roadway

Culvert Alternative

Geometry

Arrow Clockwise curve
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int BarMarkOffset = 0 ;
foreach (DoCulvertBarMarkDef doCulvertBarMarkDef in doReinforcedConcreteBoxCulvertDef.CulvertBarMarkDefList)
{

string BarMarkName = (string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 4 ]).Value2 ;
if(BarMarkName != "NOT NEEDED")
{

doCulvertBarMarkDef.Name.SetValue(BarMarkName);
foreach (DoLibRebar doLibRebar in doLibRebarManager.RetrieveAll())
{

string TempName;
if (USCustomaryUnits == true)
{

TempName = Convert.ToString(doLibRebar.Name);
string TempBarNumberStr = (string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 6 ]).Value2 ;
if (TempName == TempBarNumberStr)
{

doCulvertBarMarkDef.SetRebar(doLibRebar);
break;

}
}
else
{

TempName = Convert.ToString(doLibRebar.Name);
if (TempName == Convert.ToString((string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 6 ]).Value2 ) + " (SI)")
{

doCulvertBarMarkDef.SetRebar(doLibRebar);
break;

}
}

}
if ((string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 7 ]).Value2  == "Straight")
{

doCulvertBarMarkDef.DimA.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 0 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
}
else if ((string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 7 ]).Value2  == "Bent")
{

doCulvertBarMarkDef.DimA.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 0 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.DimB.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 1 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.DimC.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 2 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.DimW.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 3 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.DimH.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 4 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));

}
else if ((string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 7 ]).Value2  == "Corner")
{

doCulvertBarMarkDef.DimA.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 0 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.DimB.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 1 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));

}
else if ((string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 7 ]).Value2  == "C Bar")
{

doCulvertBarMarkDef.DimA.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 0 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.DimB.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 1 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.DimC.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 2 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));

}
else if ((string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 7 ]).Value2  == "Hook")
{

doCulvertBarMarkDef.DimB.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 1 1 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertBarMarkDef.StartHookDiameter.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 8]).Value2 , SetUSorSIUnits(LengthUnits.IN));
doCulvertBarMarkDef.EndHookDiameter.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset, 9]).Value2 , SetUSorSIUnits(LengthUnits.IN));

}
}
BarMarkOffset++;

}

Bar mark 
definitions

Arrow Clockwise curve
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foreach (DoCulvertDefSegment doCulvertDefSegment in doReinforcedConcreteBoxCulvertDef.CulvertDefSegmentList)

{
string CulvertSegName = (string)((Excel.Range)BrDRData.Cells[1 2 3 , 5 ]).Value2 ;
doCulvertDefSegment.Name.SetValue(CulvertSegName);
doCulvertDefSegment.DistLeftEndToStartSeg.SetValue((double)((Excel.Range)BrDRData.Cells[1 2 4 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertDefSegment.LengthSeg.SetValue((double)((Excel.Range)BrDRData.Cells[1 2 5 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));

doCulvertDefSegment.DepthFillStartEdge.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 2 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertDefSegment.DepthFillEndEdge.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 3 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertDefSegment.WearSurfaceUnitLoad.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 4 , 5 ]).Value2 , SetUSorSIUnits(ForcePerVolumeUnits.PCF));
doCulvertDefSegment.WearSurfaceThick.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 5 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
doCulvertDefSegment.LrfdLiveLoadSurHeight.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 6 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertDefSegment.LfrLiveLoadSurHeight.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 7 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
doCulvertDefSegment.WaterHeight.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 8, 5 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));

DoCulvertDefReinforcedConcreteBoxSegment doCulvertDefReinforcedConcreteBoxSegment = doCulvertDefSegment as DoCulvertDefReinforcedConcreteBoxSegment;
doCulvertDefReinforcedConcreteBoxSegment.LrfdLiveLoadDistFactor.SetValue((double)((Excel.Range)BrDRData.Cells[1 4 9, 5 ]).Value2 , UnitlessUnits.UNITLESS);

                            
int WallCount = 0 ;
foreach (DoCulvertDefReinforcedConcreteBoxSegmentWall doCulvertDefReinforcedConcreteBoxSegmentWall in doCulvertDefReinforcedConcreteBoxSegment.CulvertDefReinforcedConcreteBoxSegmentWallList)
{

doCulvertDefReinforcedConcreteBoxSegmentWall.Thick.SetValue((double)((Excel.Range)BrDRData.Cells[1 3 2 , 5  + WallCount]).Value2 , SetUSorSIUnits(LengthUnits.IN));
WallCount++;

}

int CellCount2  = 0 ;
foreach (DoCulvertDefReinforcedConcreteBoxSegmentCell doCulvertDefReinforcedConcreteBoxSegmentCell in doCulvertDefReinforcedConcreteBoxSegment.CulvertDefReinforcedConcreteBoxSegmentCellList)
{

doCulvertDefReinforcedConcreteBoxSegmentCell.TopSlabThick.SetValue((double)((Excel.Range)BrDRData.Cells[1 2 8, 5  + CellCount2 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
doCulvertDefReinforcedConcreteBoxSegmentCell.BottomSlabThick.SetValue((double)((Excel.Range)BrDRData.Cells[1 2 9, 5  + CellCount2 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
CellCount2 ++;

}

int ReinfCount = 0 ;
foreach (DoCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile in doCulvertDefReinforcedConcreteBoxSegment.CulvertDefReinforcedConcreteBoxSegmentReinforcementProfileList)
{

if (doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.SlabClearCover.GetValue(LengthUnits.IN) > 1 )
{

doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.SlabClearCover.SetValue((double)((Excel.Range)BrDRData.Cells[96 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
}
if (doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.WallClearCover.GetValue(LengthUnits.IN) > 1 )
{

doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.WallClearCover.SetValue((double)((Excel.Range)BrDRData.Cells[96 , 5 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));
}

DoCulvertBarMarkDef doCulvertBarMarkDef = null;
doCulvertBarMarkDef = doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.GetBarMarkDef();

int BarMarkOffset2  = 0 ;
for (int j = 0 ; j < doReinforcedConcreteBoxCulvertDef.CulvertBarMarkDefList.Count(); j++)
{

string BarMarkName = (string)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset2 , 4 ]).Value2 ;
if (BarMarkName == doCulvertBarMarkDef.Name.GetValue())
{

doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.BarSpacing.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset2 , 1 5 ]).Value2 , SetUSorSIUnits(LengthUnits.IN));

if (doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.CenteredInd.GetValue() == true)
{

doCulvertDefReinforcedConcreteBoxSegmentReinforcementProfile.StartDistance.SetValue((double)((Excel.Range)BrDRData.Cells[1 0 0  + BarMarkOffset2 , 1 7 ]).Value2 , SetUSorSIUnits(LengthUnits.FT));
}
break;

}
BarMarkOffset2 ++;

}
ReinfCount++;

}
}

}
}

}

Reinforcement

Arrow Clockwise curve
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Check = SaveCheck();

//END
string SaveStatus;
if (doBridgeManager.Save(doBridge))
{

Console.ForegroundColor = ConsoleColor.Green;
doBridgeManager.Save(doBridge);
Console.WriteLine();
Console.WriteLine("Model Saved!");
Console.ResetColor();
SaveStatus = "Model Saved";

}
else
{

Console.ForegroundColor = ConsoleColor.Red;
Console.WriteLine();
Console.WriteLine("Model Not Saved!");
Console.ResetColor();
SaveStatus = "Model Not Saved";

}

//record MCB modeled
if (File.Exists(@"K:\Analysis\Bridge Ratings\Rating Analysis Branch\AASHTOWareBrR\1 3 _Tools\Culvert 7 6 \Record.txt"))
{

String timeStamp = GetTimestamp(DateTime.Now);
using (StreamWriter sw = File.AppendText(@"K:\Analysis\Bridge Ratings\Rating Analysis Branch\AASHTOWareBrR\1 3 _Tools\Culvert 7 6 \Record.txt"))
{

sw.WriteLine(BID + " - " + doBridge.AgencyCode.GetValue() + " - " + timeStamp + " - " + SaveStatus);
}

}
//excel
releaseObject(BrDRData);
releaseObject(TransferSheet);
releaseObject(xlWorkBook);
releaseObject(xlApp);

            
Marshal.ReleaseComObject(BrDRData);
Marshal.ReleaseComObject(TransferSheet);
Marshal.ReleaseComObject(xlWorkBook);
Marshal.ReleaseComObject(xlApp);

// Close the session
BRIDGEWare.EndSession();
Console.WriteLine();
Console.ForegroundColor = ConsoleColor.Green;
Console.WriteLine("Session ended!");
Console.ResetColor();

SysError.ReportErrors();

// Pause
Console.WriteLine();
Console.WriteLine("Press any key to exit...");
SystemSounds.Hand.Play();
Console.ReadKey();

Write to a text file

Check for saving errors

End Excel 

End BrDR 

Arrow Clockwise curve
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String GetTimestamp(DateTime value)
{

return value.ToString("yyyyMMddHHmmssffff");
}

void releaseObject(object obj)
{

try
{

Marshal.ReleaseComObject(obj);
obj = null;

}
catch (Exception ex)
{

obj = null;
Console.WriteLine("Unable to release the Object " + ex.ToString());

}
finally
{

GC.Collect();
}

}

int SaveCheck()
{

if (doBridgeManager.Save(doBridge))
{

Console.ForegroundColor = ConsoleColor.Green;
doBridgeManager.Save(doBridge);

Console.WriteLine("        Success!");
Console.ResetColor();

}
else
{

Console.ForegroundColor = ConsoleColor.Red;
Console.WriteLine("        Error!");
Console.ResetColor();

}
Console.WriteLine();
return 0 ;

}

Call procedures

Arrow Clockwise curve
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int SetUSorSIUnits(int DefaultUnits)
{

if (USCustomaryUnits == true || DefaultUnits == UnitlessUnits.UNITLESS || DefaultUnits == UnitlessUnits.PERCENT || DefaultUnits == AngleUnits.DEG || DefaultUnits == TimeUnits.HOURS || DefaultUnits == TimeUnits.DAYS)
{

return DefaultUnits;
}
else
{

if (DefaultUnits == LengthUnits.FT)
{

return LengthUnits.M;
}
if (DefaultUnits == LengthUnits.IN)
{

return LengthUnits.MM;//
}
if (DefaultUnits == ReciprocalLengthUnits.U1 FT)
{

return ReciprocalLengthUnits.U1 MM;//wobble
}
if (DefaultUnits == StressUnits.KSI)
{

return StressUnits.MPA;//
}
if (DefaultUnits == AreaUnits.IN2 )
{

return AreaUnits.MM2 ;//
}
if (DefaultUnits == ReciprocalTemperatureUnits.U1 F)
{

return ReciprocalTemperatureUnits.U1 C;//
}
if (DefaultUnits == ForceUnits.KIPS)
{

return ForceUnits.KN;//
}
if (DefaultUnits == ForcePerVolumeUnits.PCF)
{

return ForcePerVolumeUnits.KGPM3 ;//
}
if (DefaultUnits == ForcePerLengthUnits.LBPF)
{

return ForcePerLengthUnits.KGPM;//
}
if (DefaultUnits == ForcePerLengthUnits.KPF)
{

return ForcePerLengthUnits.KNPM;//
}
if (DefaultUnits == ForcePerVolumeUnits.KCF)
{

return ForcePerVolumeUnits.KGPM3 ;//density
}
if (DefaultUnits == MomentUnits.KFT)
{

return MomentUnits.KNM;//
}
if (DefaultUnits == RotationalStiffnessUnits.KINPRAD)
{

return RotationalStiffnessUnits.KNMPRAD;//
}
else
{

return DefaultUnits;
}

}
}

}

Call procedures

Arrow Clockwise curve
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private static void SysError_ErrorEvent(object sender, SysErrorEventArgs e)

{
Console.WriteLine(e.GetDebugMessage());

}

private void SysDatabase_OpenDatabaseConnectionError(object sender, SysDatabaseConnectionErrorEventArgs eventArgs)
{

Console.WriteLine("Database Connection Error Occurred. Please press any key to retry");
Console.ReadKey();

eventArgs.Retry = true;
}

private void BRIDGEWare_LicenseSessionStatusNotificationRaised(object sender, BRIDGEWareLicenseSessionStatusNotificaitonEventArgs e)
{

// If the license session status is invalid, you can attempt to reconnect to the license server
if (e.Status == LicenseSessionStatus.Invalid)
{

Console.WriteLine("Your license session has been interrupted. Please press any key to retry");
Console.WriteLine($"If you do not retry, BrDR will shutdown automatically in {e.SessionTerminatedCountdownTimeSpan.Minutes} minute(s).");
Console.ReadKey();

// Note this is just to demonstrate how these events work.  You would likely handle the message and decision to retry differently
e.Retry = true;

}
else
{

// If the license session status is anything else, the session will automatically be terminated
Console.WriteLine($"Your license session has been terminated. BrDR will shutdown automatically in {e.SessionTerminatedCountdownTimeSpan.Minutes} minute(s)!");
Console.ReadKey();

}
}

private void BRIDGEWare_LicenseSessionErrorRaised(object sender, BRIDGEWareLicenseSessionErrorEventArgs e)
{

Console.WriteLine("Warning: Your license session has been interrupted!");
Console.WriteLine(e.Message);

}

private void BRIDGEWare_LicenseSessionTerminated(object sender, EventArgs e)
{

// Session has been terminated - close the application
Console.WriteLine("Warning: BRIDGEWare session has been terminated.");

Console.ReadKey();

Environment.Exit(0 );
}

Call procedures

Arrow Clockwise curve
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public static class Marshal2

{
internal const String OLEAUT3 2  = "oleaut3 2 .dll";
internal const String OLE3 2  = "ole3 2 .dll";

[System.Security.SecurityCritical]  // auto-generated_required
public static Object GetActiveObject(String progID)
{

Object obj = null;
Guid clsid;

// Call CLSIDFromProgIDEx first then fall back on CLSIDFromProgID if
// CLSIDFromProgIDEx doesn't exist.
try
{

CLSIDFromProgIDEx(progID, out clsid);
}
//            catch
catch (Exception)
{

CLSIDFromProgID(progID, out clsid);
}

GetActiveObject(ref clsid, IntPtr.Zero, out obj);
return obj;

}

//[DllImport(Microsoft.Win3 2 .Win3 2 Native.OLE3 2 , PreserveSig = false)]
[DllImport(OLE3 2 , PreserveSig = false)]
[ResourceExposure(ResourceScope.None)]
[SuppressUnmanagedCodeSecurity]
[System.Security.SecurityCritical]  // auto-generated
private static extern void CLSIDFromProgIDEx([MarshalAs(UnmanagedType.LPWStr)] String progId, out Guid clsid);

//[DllImport(Microsoft.Win3 2 .Win3 2 Native.OLE3 2 , PreserveSig = false)]
[DllImport(OLE3 2 , PreserveSig = false)]
[ResourceExposure(ResourceScope.None)]
[SuppressUnmanagedCodeSecurity]
[System.Security.SecurityCritical]  // auto-generated
private static extern void CLSIDFromProgID([MarshalAs(UnmanagedType.LPWStr)] String progId, out Guid clsid);

//[DllImport(Microsoft.Win3 2 .Win3 2 Native.OLEAUT3 2 , PreserveSig = false)]
[DllImport(OLEAUT3 2 , PreserveSig = false)]
[ResourceExposure(ResourceScope.None)]
[SuppressUnmanagedCodeSecurity]
[System.Security.SecurityCritical]  // auto-generated
private static extern void GetActiveObject(ref Guid rclsid, IntPtr reserved, [MarshalAs(UnmanagedType.Interface)] out Object ppunk);

}
}

}

Call procedures

Arrow Clockwise curve
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