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Custom API Tools t

APl - General

APl is everywhere!
APls (Application Programming Interfaces) enable different software components to
communicate and interact. Below are examples of APl 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 APls (messaging platforms and automated responses).
* |nternal Systems and Enterprise Applications - Internal APls within
organizations and Cloud Service APIs (AWS).
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Custom APl Tools

APl - BrDR

* |ncluded with BrDR.

 Allows different software to interact with BrDR.

e (Contains defined commands to Connect, Get, Set, Create & Delete.
* Used to create custom tools and functionality outside of BrDR.
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Custom APl Tools

Need for APl Tools and Automation

* Limited Resources
* Time, Cost & Effort.
* EXxcessive 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.

2025 Rating and Design User Group Meeting
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Custom API Tools t

Caltrans APl Tools - Quick Model Creation - MCB & RC Slab

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 ~2hoursto create a model 2 60% time saving
* (Calculates and populates LLDF tables.
* Provides consistent modeling, naming conventions and data checking. B/DR Model

. I l =@My 46 0230F
As-builts Data Input preadsheet APl Too - B Components
wHES o [EE i 5 C\Program Files\AASHTOWare\BrDRTA\AP| Examples\MCB 74\bin\Debug\StifnessAutomationTool 740.exe ™ Ej Diaphragm Definitions
ong gt v — K:\Analysis\Permits \T nspo n (Variance) Permit: \BDRS tiffne: MdI\S udent Productio \460230FTT . .
| 46 0230F MC8 AutoGenerate BORMe - [E7 Lateral Bracing Definitions
Bridge General I Information -
| Bridge Number 46 0230F Vi e Year Built 1977 = ) SUPERSTRUCTURE DEFINITIONS
Bridge Name $99-E198 CONNECTOR OC Year Specification 1973 ) ~ _
Rating Engineer Tien Nauyen - Year Widen )atabase Mame: SMI_local74 ?W Span ‘] [MDL ‘] Df "|:|
Checking Engineer Checking Engineer LRC Yr Widen Spec. .
46 0230F MCB AutoGenerate BrDR Model_V01_RR_3_27_2023.xlsm is being loaded E- E} BRI DGE ﬂLTERNﬁTlVES
Bridge Type PTBox Design Loading HS20+Alt+Permit+Futu -
Design Metho LFD (ASD, LFD, LRFD) m 19??—{[”‘{25} LVS‘ISC {E.‘II {C}
Appurtenances (Genera )] Heigh Structure Mamtelance BlidgéN
:t & Investigations

Load Rating Summary Sheet

Bridge Name: $99-£198 CONNECTOR OC
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Custom API Tools t

Caltrans APl Tools - Quick Model Creation — RC Culverts

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 2 80% time saving
* Provides consistent modeling, naming conventions and data checking.

Standard Plans

STATE OF CALIFORNIA

STANDARD PILLANS

for Construction of

Local Streets and Roads

JULY 2002

SPAN 1220 mm {4')
HEIGHT 610 mm (2] 95 mm (3
. 30 m 6.0 3.0 6.0 m
Maximum Earth Cover 107 1201 10 (20"
180 mm 180 180 mm IBD m
Roof J (7" (7" (7" (7
= 150 mm |50 mm 150 mm 150 mm
g | Malls T2 (6" 6" 6™ (6"
m m B0 mm
(™
375 mm
(15"
20M ("7

leM (*5

Lines of code
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API Tool

Data IﬂpUt SpreadSheet (Appendix C — Culvert APl code example)

Bridge Number 06C0368 K\AnalysisBridge Ratings\Ra

Bridge Name MARK CREEK
Rating Engineer Sergey Markevich
Checking Engineer Checking Engineer

Bridge Type RC Culvert
Design Method " LFD (ASD, LFD,
Units 5l

BrDR Model

= ¢ 06C0368
- E’j Components
----- E? Diaphragm Definitions
EfT Lateral Bracing Definitions
= 3 CULVERT DEFINITIONS
#- [O)span 1-2 (MDL 1 of 1)
= ) BRIDGE ALTERNATIVES
= D 2004_(06/25) SYM/LRC (E) (C)
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Custom API Tools | (

Caltrans APl Tools - Quick Model Creation - Gusset Plates

Gusset Plate Tool — adds gusset plate definitions to an existing truss BrDR model

using Excel data.

- Phase 1 R
As-builts
NG g -

MicroStation

3
g'b'__ ——————————————————————————————————————————————————
. | - ~
o cusse ’ Phase 2 ‘
717
LA Nl Datalnpu
x \ I I
. 11
N
'= NS 1 Spreadsheet
!E A N 1
A
e ﬁ /(~<\ Bridg.e Number .xxxx Number of Spans 1 Adj
Bridge Name "Bridge Name
LRE NameICII{ Do we have corrosion?  NO
rO e O t O S LRC Name ITFZ Truss Type Pony Truss
- Dateil 7/22/2025 SuperStructure Name Span Name
.

M Longitudinal Senl:i!:n
: L

Il . E— BI’DR

I I 1 [ 'f P 'O _, "alm Fi 25 ——5 _'::.'--1.-' = E’ ':-':-._— ¥ ; -:— ",:-»:: ateAutc _.: ol.exe
o o —— rrrrp— [\ O (] € |
11 3 il - — -~
11 - v Eridge Components
- Jatabase Name:
5]

I
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= M TrussTrainingExample
- 7 Components
ﬂ Diaphragm Definitions
Ef? Lateral Bracing Definitions
= &3 SUPERSTRUCTURE DEFINITIONS
Enter Bridge Number (ex.: 81 2345R): =N drrf Pony Truss Example
j Impact/Dynamic Load Allowance
-~ &% Load Case Description
----- £ Framing Plan Detail
m Structure Typical Section
----- = Superstructure Loads
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Custom API Tools t

Caltrans APl 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.

MicroStation

~3200

Lines of code
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Custom APl Tools

Caltrans APl 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.

Data Input Spreadsheet

Bridge Number Number of Span 1 Adj
Bridge Name Br dg Name
LRE Name OK Do we have corrosion?  NO
LRC Name TGZ Truss Type Pony Truss
Date” 7/22/2025 SuperStructure Name Span Name A P I TO O l
) : ' 1 C\Program Files\AASHTOWare\BrDR74\API Examples\Gusset 74\bin\Debug\GussetPlateAutoTool.exe

Longitudinal Section

(see previous slide)

BrDR Model
mc::mpﬂnents |

= @ TrussTrainingExample
e Ej Components
Eff Diaphragm Definitions
Eﬂ' Lateral Bracing Definitions
= &) SUPERSTRUCTURE DEFINITIONS
= b Pony Truss Example
j Impact/Dynamic Load Allowance
-~ 2+ Load Case Description
----- £F Framing Plan Detail
m Structure Typical Section
----- = Superstructure Loads

2025 Rating and Design User Group Meeting gﬁussetPlate Definions
----- Shear Conng |
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Custom API Tools t

Caltrans API Tools - TaskAutomatlon Shear Iteration Tool

Shear lteration 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
Since shear capacity is load dependent, capacity oo mm o

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.

~3300

Lines of code

2025 Rating and Design User Group Meeting
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ustom API Tools

Caltrans APl Tools - Task Automation - LLDF Calculator

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

o | ANALYSIS

A P I I O O l BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE
_r.J_H-.— ﬂ .IQ"H}J_ 1

Validate Close Export Refresh Open

m] CM\Program Files\AASHTOWare\BrDR74\API Examples\LLDF Calc recalc\bin\Debug\LLDFTool_740.exe — O e

Bridge

Workspace

Bridge Components

- "I Structure Typical Section
-~ & Framing Plan Detail
- ¢ Superstructure Loads

':Q Shrinkage Time
Name:: 54 - g% Supports

dee Name: WEST REDL B - == Slab Reinforcement
Template Last Change Timestamp: 9, 11:35:01 PM : ) L
oisr. Live Load Distribution
@' Points of Interest
[=} &) Vertical Shear Reinforcement Defini
‘o [ 2Leg-US#5-60ksi
=] k‘_j WEBS Standard LRFD

@ Live Load Distribution - WEB1

Consider as interior web

f_]" IWEB1 Distribution factor input method
%WEb Loads Q use simplified method Computed date: 07/23/2025 11:14:24
- £33 Shear Reinforcement Range:
LL | PP
oisr. Live Load Distribution Allow distribution factors to be used to compute effects of permit loads with routine traffic
= FRIWEB2
-;U:Web Loads Action: Moment ~
=2 Shear Reinforcement Ranges

LL - - . Distribution factor
— = mgr, Live Load Distribution SraEEn dif;ttz:ce Length | End distance lanes)

[=}- FIWEB3 number ) (ft) (f)
~ ¢ Web Loads ‘
- =X Shear Reinforcement Range!
& Live Load Distribution
- FIWEB4
- g4 Web Loads
- =2 Shear Reinforcement Ranges
gisr. Live Load Distribution

1 lane Multi-lane

1 v 0.00 82.907 82.91 0.493 0.788

1 N 8291 57.185 140.09 0.493 0.788
2 e 28.59 82.907 111.50 0.493 0.788

~850

Lines of code

o
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AAS HlEI Ware™

2025 Rating and Design User Group Meeting ﬁ BRIDGE

DESIGN AND RATING

12



Custom APl Tools

Caltrans APl 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.
API Tool

B | C\Program Files\AASHTOWare\BrDR74\API Examples\LL Analysis Results 74\bin\Debug\LLDataTool_740.exe

———————————————————————— a Gathering Tool V. 1.0 ------- -

. BrDR Results

Report type: Stage Live Load Live Load Type

Database Name (ex.:

Live Load Actions v Composite (short term) (Stage 3) |v Ad) HL93 (US) v Lane v
‘ \ \ x ‘ o \ e ‘ e \ s
o LA (kip-ft) (kip-ft) (kip) (kip)
1 0.00 0.0 0.00 0.00 36.26
1 125 12 48.32 0.00 35.42 EXC e l Ta b le
1 10.73 10.0 377.53 0.00 29.37
1 214 A B C D L r G H | ) K L M
1 32.7 1 Live Load Live Load " SuperStruc Member Span # Location, 1% span (+) Momer (-) Momen (+) Shear (-) Shear (+) Axial (-) Axi
1 42¢ 2 |EV2 Axle Load Span 1 (MISpan 1 (MI 1 0 0 0 0 503.512 0 0
1 53¢ 3 |EV2 Truck + Lai Span 1 (MI[ Span 1 (MI 1 0 0 0 0 563.638 0 0
w 4 |EV2 Equivalent Span 1 (MI Span 1 (MI 1 0 0 0 0 60.127 0 0
5 EV3 Axle Load Span 1 (MISpan 1 (MI 1 0 0 0 0 749,725 0 0
~650 6 EV3 Truck + LaiSpan 1 (MI Span 1 (MI 1 0 0 0 0 805.106 0 0
Lines of code 7 EV3 Equivalent Span 1 (MI Span 1 (MI 1 0 0 0 0 55.38 0 0
8 HL-93 (US) Axle Load Span 1 (MISpan 1 (MI 1 0 0 0 0 612.639 0 0
9 |HL-93 (US) Truck + LaiSpan 1 (MISpan 1 (MI 1 0 0 0 0 867.533 0 0
2025 Rating and Design User Group Meeting 10 |HL-93 (US) Tandem Lc Span 1 (MISpan 1 (MI 1 0 0 0 0 455.015 0 0
11 |HL-93 (US) Tandem + Span 1 (MISpan 1 (MI 1 0 0 0 0 709.909 0 13 0
1 3 12 |- 02 (LIS Erqunvealont Snan 1 (RAT Sran 1 (RAT 1 [} (] [} i LA QN3 i (]




Custom APl 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...

AAS Hll:l Ware™
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Custom APl Tools

BrDR APl - How to Start Coding?

1. Install Microsoft Visual Studio (Appendix A — Microsoft Visual Studio installation

settings) or similar software.
2. Getdeveloper package
A. APl examples (written in C#) (Appendix B — APl examples)
B. BrDR APl reference and BrDR API Guide.
3. Run the provided example codes to see what they do.
4. Tryto understand the code. Itis in English!
5. Modify the code to build your own custom tools.
6. Get more code “building blocks” (Appendix C — Culvert APl code example).
A. Materials, rebar definitions, superstructure alternatives, etc.
B. Calculate LLDF
C. Analysis results
D. Etc...

AAS Hll:l Ware™
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Custom APl Tools

Challenges

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

A. References update

B. Major APl changes without announcement breaks the tools.

How to get here using AP|?7??

= Bent 2

ONOoOO RN

& |&3 PIER ALTERNATIVES
=TT 3-Column Pier () (C) M Model Settings - 3-Column Pier
ﬂ. ,) &1 Default Materials
n B > : [_] Eg:;metry Default parameters ~ Points of interest ~ Member releases
© £y ' X Geomet,
- Reinf
[—].

ry
rcemel
B ni
& l B e nc
@ inforcel
- [ Reinforcem  column elements
A IJ:'lE’ UNDA Number of equal elements in a column segment
- Il 4.3x3x1|
. . ] “ - T1Geo
2025 Rating and Design User Group Meeting = S
=+ W Column2 N
Eolggrr;ponen' o
1 6 - [0 Geometry
- [ Reinforcem




Custom APl 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 APl make it unnecessarily difficult to start coding. The following
Improvements are recommended to encourage custom APl 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.
* APl help files need to be enhanced to improve search experience.
APl 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 APl in VBA and Python languages.

AAS Hll:l Ware™
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Custom APl Tools

Questions

AAS Hll:l Ware™
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Custom APl Tools

Appendix A - Microsoft Visual Studio Installation Settings

&

=

DG

L]

Location

Download web page: https://visualstudio.microsoft.com/downloads/

Workloads
Web & Cloud (4)

Individual components

ASP.NET and web development
Build web applications using ASP.NET Core, ASP.NET,

HTML/JavaScript, and Containers including Docker supp...

Python development
Editing, debugging, interactive development and source
control for Python.

Desktop & Mobile (5)

Mobile development with .NET
Build cross-platform applications for i05, Android or

Windows using Xamarin. This includes a preview of the ...

Desktop development with C++

Build modern C++ apps for Windows using tools of your
choice, including MSVC, Clang, CMake, or MSBuild.

2025 Rating and Design User Group Meeting

Language packs

Installation locations

____________________________________________________________________________________________________

Azure development
Azure SDKs, tools, and projects for developing cloud apps
and creating resources using .MET and .NET Framework....

MNode.js development
Build scalable network applications using Node,js, an
asynchronous event-driven JavaScript runtime.

.NET desktop development
Build WPF, Windows Forms, and console applications
using C#, Visual Basic, and F# with .NET and .NET Frame...

Universal Windows Platform development
Create applications for the Universal Windows Platform
with C#, VB, or optionally C++.

Installation details

» Visual Studio core editor

~ Universal Windows Platform develop...

* Included

v

vy
vy
vy
vy
¥ Opt

Blend for Visual Studio

MET Mative and .NET Standard

NuGet package manager

Universal Windows Platform tools

Windows 10 SDK (10.0.19041.0)
ional

IntelliCode

USE Device Connectivity

C++ (v143) Universal Windows Platform to...
C++ (v142) Universal Windows Platform to...
C++ (wv1417) Universal Windows Platform fo...
Graphics debugger and GPU profiler for Di...
Windows 11 SDK (10.0.22000.0)

Windows 10 SDK (10.0.183682.0)

AAS Hll:l Ware™
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Custom APl Tools

Appendix B - APl Examples

Examplel-1 - 1 Basic API Operations
Examplel-2
Examplel-3 - 1.1 Object retrieve examples
Examplel-4 - 1.2 Object CRUD examples
Examplel-5 - 1.3 Summary object examples
Examplel-6 - 1.4 Retrieving reinforced concrete cross sections
Example1-6-CPP - 1.5 Retrieving prestressed beam spans
Examplel-7 - 1.6 C++ Object retrieve example (a subset of Example 1.1) [Not in solution]
Examplel-8 - 1.7 Calculating Steel Cross-Sectional Area
Examplel-9 - 1.8 Create anq save bridge example
Examplel-10 - 1.9 ImPort qtlllty example
- 1.1@ Licensing example
Examplel-11 ) )
- 1.11 IFC bridge import/export example
Examplel-12
Exampled-1
example2-2 - 2 Analysis Examples
Exampled-3
Example-4 - 2.1 Analysis API
Example2-3 - 2.2 Simplified Analysis API (LFD)
Example3-1 - 2.3 XML-based Analysis API
Example3-2 - 2.4 Rating Tool API
Example3-3 - 2.5 Simplified Analysis API (LRFR)
% AASHTOWare BrDR Analysis and Engine API Reference.chm
& AASHTOWare BrDR AP Reference.chm
# AASHTOWare BrDR Specification Checker AP| Reference.chm - 3 Engine
:.qﬁhpiExamples.sln
% BrDR API Guide.pdf - 3.1 Creating a 3rd-party engine
| ReadMe.txt - 3.2 Creating a 3rd-party engine properties UI window
 Upgradelog.htm - 3.3 Retrieve Engine Properties from Bridge Object

AASHIOWare™
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Custom API Tools
Appendix C - Culvert APl Code Example - Overview

= ¢ 24C0628
= 3 Components
‘ I F'c= 3.00 ksi; RC Box Culvert

@ Fy- 60.00 ksi: flexure

The APl code connects to an Excel Culvert Spreadsheet, imports
B8 R_Soil (K=0.5)

appropriate BrDR template culvert model and modifies the model | =t
based on the culvert design and configuration 8L Brschu i

= & CULVERT DEFINITIONS
= @]Span 1-2 (MDL 1 of 1)
- =3 Impact/Dynamic Load Allowance
B Roadway Plan View
] Culvert Loads
= & CULVERT ALTERNATIVES
= (@ 11x4x(10,10,10)x10x10x1.5 (E) (C)
o7 Default Materials
Bl RC Box Culvert Geometry
§ End Conditions
= & Bar Mark Definitions
- e S-TBS-US#7-60ksi-24.2ft (g)
e B-TS-US#7-60ksi-24.2ft (f)
> B-BS-US#7-60ksi-24.2ft ()
e S-TBS-US#4-60ksi-24.2ft (a)
e CB-WCS-US#6-60ksi-5.3x2.6ft (c)
e S-WS-US#4-60ksi-5.3ft (e)
e S-WS-US#4-60ksi-5.3ft (IW)
=- & CULVERT SEGMENTS
= [O]n999)
‘_‘] Impact/Dynamic Load Allowan
& RC Box Culvert Thickness
m RC Box Culvert Loads
5] RC Box Culvert Reinforcement
2 Points of Interest
= & BRIDGE ALTERNATIVES
= @ 1999_(07/25) SYM/LRC (E) (C)
& CULVERTS
= [O)span 1-2 (MDL 1 of 1)
2025 Rating and Design User Group Meeting =- & CULVERT STRUCTURE ALTERNATIVES

' [O]48-0" RC B&X Culvert (E) (O) (Spai
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Custom APl Tools

Appendix C - Culvert APl Code Example

using AASATOOBSDRODAN3inOBsidgen T - A24C0628

using AA$H]'OEIBsDRIIIDonalnEILlcsasyEI <=/ Example2-1

using AA$H]'OEIBsDRIIIDonalnEINaI)agesEI . #8 Dependencies ': (_} Components

using AASH OIIIBsDRIIIDonalt)EINaUagesEIBas éNanigéssi = Q

1sing AAEH}ODBSDRusysD 4 g Analyzers B I F'c= 3.00 ksi; RC Box Culvert
using AA$H]'OEIBsDRIII$ysIIIDatj5.é§.seEI > @p Microsoft.CodeAnalysis.CSharp.NetAnalyzers . Fy= 60.00 ksi: flexure

using AASHTOOBsDROSYsOEssdsO > @p Microsoft.CodeAnalysis.NetAnalyzers

ret-Siy L SPTSRSN i 1 (K=0.
using AASHTOOBSDROSysOSecusifyl Microsoft.Extensions.Logging.Generators iR‘SO| (K=0.5)

usi s enIII } - > - e
g G — References . Disptagm Defiiions

using $y$tjenDIOD 4 Microsoft.Interop.JavaScriptJSImportGenerator g Lateral Bracmg Definitions
using SysyénOLinrO > icrosoft.Interop.LibrarylmportGenerator -
using AASHTODBSDROSYsOUpitsO :":::L:j2:::“:jgt'i:“im::3:;‘;’:”“' = g CULVERT DEFINITIONS
using SystfénONédisn Microsoft.Interop.SourceGeneratic rE ’
using SysyénORunyinéONéssioningO ) System.TextJson.SourceGeneration @ Span 1-2 (MDL 1 o_f R
using $ysyénOsécusityn > System.Text.RegularExpressions.Generator B _1 Impact/Dynamic Load Allowance
EIEIéy_géT —_— y System.Windows.Forms.Analyzers D Roadway Plan View
using $YysyénORunyinéDInyésorsésivicésm > System.Windows.Forms.Analyzers.CSharp
using Ey¢al000Ni¢sdsogyn0ggicénintgésornEycéln o0 Assemblies @ Culvert Loads
£\ % o0 AASHTO.BrDR.Domain.Middleware = & CULVERT ALTERNATIVES
nanésiacé Eyanilé O, O AASHTO.BrDR.Domain. Wa -
| ) ) ’ o0 AASHTO.BrDR.Engine.AashtoEngine = @ 11x4x(10,10,10)x10x10x1.5 (E) (C)
éntjesnal ¢lass Eyanrie.d, il COM I.r Default Materials
,stJ’S:.tjig Fuclic iny yO - o Interop.Microsoft.Office.Interop.Excel RC Box Culvert Geometry
$U§U§9 fuétffg int Rox0§gséyn = Frameworks e
syayic fuclic déuclé BsidgésranNuneésn > &2 Microsoft NETCore.App %= End Conditions
stfaiic ruclic stfsing EycélGullNanémd > ivi
Zific Fuclic sysing BsiddeTyren .B.F’aLI-'ac;u_, — = &J Bar Mark Definitions
'S.Uél..gig ."["U.étig SUSlUg BiDO . o) AASHTO.BrDR.Analysis.API (7.6.0.3001) D S‘TSS'US#7‘60kS|'24.2ﬂ (g)
syaffic ruclic ¢l 0$Custonasylnifsn — a rl a e S > '@ AASHTO.BrDR.APL.Loaderv76 (7.6.0.3001) T #7 :
sfafic ruclig Eygell]\n!oslcool ylWos1BoS1O > ‘@ AASHTO.BrDR.Domain (7.6.0.3001) > B-TS-US#7-60ksi-24.2ft (f)
stfatfic Fuélic EycélOilslshééy BsDRDAYED .B ; B > B-BS-US#7-60ksi-24.2ft (f)
S'Ua'glg f\uétig EygelﬂWoslsheeU Tsansgessheetﬂ] ? B AAJHTO.BIDR.DDmaIn.ManagEl‘ ':_J".l:r.[}.SDDFI;I Lo
DOCuTiéstSsuctfDag doCuliésySsuctDég OOnulln > '@ AASHTO.BrDR.Sys (7.6.0.3001) e S-TBS-US#4-60ksi-24.2ft (a)
Oooooooo 2 NocianBen Al .
inffésnal 61 RuplD - DemplesLes e S-WS-US#4-60ksi-5.3ft ()
0 > €= Program.cs '
g:Ezz:zgg:;g:E‘gzggsggggySE556snE5565EWéOUD ) M} Win32Interop.WinHandles.dll &> 5-WS5-U5#4-60ksi-5.3ft (IW)
$ysDayjacasénorénDayacaséConnéctfionEssds I]I]I]SysDatjééS.sel]OreUDatJ’acaseConl)egtjlol]EssosEI ) Win32Interop.WinHandlesxml = g CULVERT SEGMENTS
BRIDGEWaseDL1;ense$es51or]EssosRa15ed IJIJIIIBRIDGEWaseIJngense$e551or)EssosRalsedI] . . . . - @ (1999)
BRIDGEWaseDngense$ess10|)$tjatj’usNotjlglgatjlonRalsed IIIEII:IBRIDGEWaseEIngense$e55100$tjatjusNotj:“L§i afionRaisédn — L E H l o= -
BRIDGElasélLicénséSéssionTésninayéd DOOBRIDGEWAsEOLicénséséssisnTésninatfédn I C e n S e a n r ro r a n I n _l, Impact/Dynamic Load Allowan
$ys$e<;u51tjyI|jlt]'1a11ces sys$egu51tjylgltj1a11ces O0néx SysSécusiffyInifidlicésOnn
sys$egus1tj’yI01tj’1a11cesIIIArr$tj’astj’1r]gRatj’h I:IIIIDlsec;t]’osyIIIGetj'Cussentlesegtj'osyEIEIEI @] RC Box Culvert Thickness
sys$egu51tj’yI01tj’1a11cesIII$e'Legtj’edArrl1gatj’10r]'[yre O0ArTlicatfionTyreODésignRayingd
SysSécusitfy0InifiaticéisysSécusifyiniyidticéson —_ RC Box Culvert Loads
RC Box Culvert Reinforcement
Ooo0ooooooooo

g Points of Interest
= & BRIDGE ALTERNATIVES
- ln 1999_(07/25) SYM/LRC (E) (C)
= & CULVERTS
= @]Span 1-2 (MDL 1 of 1)
2025 Rating and Design User Group Meeting =- & CULVERT STRUCTURE ALTERNATIVES
' [O]48-0" RC B&% Culvert (E) (O) (Spay



Custom APl Tools

Appendix C - Culvert APl Code Example
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— Sign in to BrDR

) 24C0628

= £ Components
I F'c= 3.00 ksi; RC Box Culvert
@ Fy= 60.00 ksi; flexure
B8 R_Soil (K=0.5)

: BR connect X 1
AASHIOwWare™ Bridge Design & Rating
BRI DG E Version 7.6.1.3001
Build date Apr 07 2025
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Appendix C - Culvert APl Code Example
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— Write to the bridge general info
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Appendix C - Culvert APl Code Example

O0sé&3s —_ = A 24C0628

Consolénilsitfél ind0n0000x$s1ingnon0SyéeloRéingdscénényONatésiitononon !
onsolenisiyeliné x9s1ing0on0syééloréingoscénéntoNayésia & & Components
Rox0ggséty 00" _O .00 ksi HO
iny SyééetCéunt oo,O — -
iny $tj’éé1IrJlCourth' O0d6Bsidgensyéétre ir)éﬁsgenerjtj’Na.tjesiélLlstj’DCountjEDD Fy= 60.00 ksi; flexure
go6s Oiny i OO0 O01 IIII]I]lt)tJ’IIIIIIIIIEy(;eIIIIRaUQéI]'[saUsges$heet]’EICellsI]Rox0§§sét]’EIEI OO0AZTué ,00 SyéélinicountyOniooo R SOl (K=0.5)
] < =V.
doBsidgénsyéétRéingdscénényNiyésistl isynAddoon a Diaphragm Definitions
]
ga séich ODoSHeaTRéingoscénéntNatésiil doSyééTtRéingdscénényNafésidl in déBsidgensyéétRéingdscénényNiyésiitl isyn a Lateral Bracing Definitions
stfsing '[enr$tj’eelRé:'|‘.|)§65c;eneUtj'Nane I:IIIIIIIstjs1UgIIIIIIIIIEy(;e1EIRa|jgeEI'[sa.|]sges§heetj’EICellsEIR séyf 00,00° I]I]I]$tjéé1CountjElEll]l\alue 0 = E’CULVERT DEFINITIONS
do$tj’eelRe1r]gosq:eneUtJ’Na.tj'és:|“.5.1IIINaneEI$etj'/\a1ueEI'[enr$tJ’eelRe1Ugosc;ene|)tJ’NaneEIEI ,J_} @] Span 1-2 (MDL 10f 1)
do$tjee'LRe1|]gosgenerjthatj'es1a1I:IDesgnrtj’10r3l]$etj’l\aluel]l]stj’s1rJgIIIIIII:IEyge1EIRarJgel]'[sarjséés$heetj'l]CellsI]RoxOéﬁsétJ’ oo,oo0° I]I]I]Aalue oo h P
do$tjee'LRe1|]gosc;enerthNatj'es1a1I:IY1eld$tj'serJgtJ’hDsetj'l\aluel:ll:ldoucleEIEIEIEygelEIRangeDIsanséés§heetjﬂCellsDRox0§§sét]’ IIII:I oo’ IIII:II:II\alue I:IIII$etJ’U$os$IUr|1tJ’sI:I$tj'sessUrJ1tjsI:IK$II:IEIEI _} Impact/Dynamic Load Allowance
do$tjee'LRe1|]gosgenerthNatj'es1a1|:|Nodu1usOgElastjlc;1tjy|:|$etj'l\aluel]l]déuélel]l]l]Eygell]Rangel]'[sansges$heetjDCellsDRox0§§sétJ’ oo_oo® I]I]I]Aalue I]I:I$etjU‘ os$IUnltJ’sI:I$lj'sessU01U5DK$II:IEIEI ;
doSteatrRaingoscenantNigesistn0TyiniyesyséngthOSeyAstusnndous teN00EycatORSNGE0Tsins§ésShesyICaTtUsOROx0ggset 00_00° DOOASTué  00SetUSss§I0niysOstséssiniysoksionn BRoadway Plan View
stj’smg '[enr$tj’eel'[yf‘él\al I]I]I]stj'51rJgI]I]I]Eyge1I]RarJgeI:I'[saljsges$heetj'IIICellsEIR sétf O0'00° 000StééTCéunyOnonSTué 0 ° 3 Ecuwen Loads
Eg OTéniSyéatTy el DOOoRUEin0O0 — R e b a r m ate rl a l = E CULVERT ALTERNATIVES
1
doSyeatRaingoscenentNitésiitorReingoscingBisTyrenseyAdtusn, ~_ . oo = (@ 11x4x(10,10,10)x10x10x1.5 (E) (C)
] Ir
&lsé 1§ OTenFSYEETTYFENST NOODEFsyyOD 2.;Default Materials
o RC Box Culvert Geomet
. d6Syé&TRéingd sgénént?’ﬂétjésiéll'ulaéinéé scingBasTyienSéyAstuén, " 00 E End Conditions 2
Sl’sé 1§ OTénrStyéélTyiréNal DOODGalwanicédon - E Bar Mark Definitions
] doSyeaTRaingdscénényNiyésiitORéingoscingBAsTy+EO0SEYAS TN, " OO > S-TBS-US#7-60ksi-24.2ft (g)
Sféa1CountOnn e B-TS-US#7-60ksi-24.2ft (f)
] .pc. v :
B <1000 i Chéc 1000 e B-BS-US#7-60ksi-24.2ft (f)
> S-TBS-US#4-60ksi-24.2f1 (a)
— )
> CB-WCS-US#6-60ksi-5,3x2.6ft (c)
e S-WS-US#4-60ksi-5.3ft (e)
> S-WS-US#4-60ksi-5.3ft (IW)
=- & CULVERT SEGMENTS
'
= [O999)
‘j Impact/Dynamic Load Allowan
& RC Box Culvert Thickness
[® RC Box Culvert Loads
5] RC Box Culvert Reinforcement
2 Points of Interest
= & BRIDGE ALTERNATIVES
= @ 1999_(07/25) SYM/LRC (E) (C)
'
= & CULVERTS
= [O)span 1-2 (MDL 1 of 1)
2025 Rati d Design U G Meeti =
ating an esign User Group Meeting =- & CULVERT STRUCTURE ALTERNATIVES

[O] 48-0" RC B&X Culvert (E) (C) (Spai



Custom APl Tools

00s6it
Cons
iy
gosé
]

1}

Appendix C - Culvert APl Code Example

6lélWsitél iné000on0xés1ing0onnSoitoNityésidtonooon
$6ilCouny OO O 3 o, )
éach DDoséilNaUésiél d6S6itNStfésidt in déBsidgéenseitNiyésiitrisyn

stfsing Ienr5011Nane Dﬂﬂsys1UgDDDEygelDRén@éDBsDRDaUaDCellsD ‘o0 DDD$6i1CounUﬂDDAalue 0

do$o11Naﬂe51alDNaneD$eﬁAalueDTenr$011NaneDD

605011Naﬂe51a1DDesg51rﬁ10 D$eﬁAa1ueDDsUs1UgDDDEygelDRéUQéDBsDRDayaDCellsD ‘oo’ DDD$6ilCouUUDDDAa1ue oo
605011Naﬂe51a1D$011Ug1ﬁLoadD$eUAa1ueDDdoucleDDDEygelDRangeDBsDRDaUaDCellsD ‘oo DDD$6i1CounUDDDAa1ue DDGosgeResAoluneUnlﬂsDRCGDD
do$o11NaUe51alD$aUusaUed$6ilUn1UL6édD$eUAalueDDdoucleDDDEygelDRangeDBsDRDaUaDCellsD ‘oo’ DDD$611C0unUﬂDDAa1ue DDGosgeResAoluneUnlﬁsDRCGDD
do$o11NaUésiilﬂLsgdAUResULaUesalEasUhRsesscﬁéééD$eUAalueDDdoucleDDDEygelDRangeDBsDRDaUaDCellsD ‘00, DDD$6ilCouUUDDDAa1ue DDUnlﬂlessU01UsDUNII
do$o11Naﬂe51alDLsgdLsgsAgﬂlweLaUesalEasUhRsessCoeggD$eUAa1ueDDdéuéleDDDEygelDRaqgeDBsDRDagaDCellsD ‘00, DDD$611CounUDDDAa1ue DDU01U1e55U01UsD
do$o1tNéUésiitDEs§dEs§sRas51weLaUesalEasUhRsessCoeggD$eUAalueDDdoucleDDDEygelDRangeDBsDRDaUaDCellsD DD DDD$611CouUUDDDAa1ue DDU01U1essU01Us
do$011NaUe51alDLgsNayLaUesa1$o11RsessuseD$eUAalueDDdoucleDDDEygelDRénQéDBsDRDaUaDCellsD ‘00, DDD$6i1CouUUDDDAa1ue DDGosgeResAoluneUnlﬂsDRCGDD

S A

do$o11NaUe51alDLglenLaUesa15011RsessuseD$eUAalueDDdéuéleDDDEygelDRangeDBsDRDaUaDCellsD ‘00, _000S6iTCOounyOO0NaTué  00GoscéREsNGTunéUnitfsORCGON

$61T1CéunynO0

ChéclOonSawéChécloon

2025 Rating and Design User Group Meeting

'ESSOD
NITLESSOO
UNITLESSODO

— Soil material

=

M 24C0628

= & Components
I Fc=3.00 kS| RC Box Culvert

IR Sonl (K= 0 2)

2 Diaphragm Definitions
£ Lateral Bracing Definitions
= & CULVERT DEFINITIONS
= [Olspan 1-2 (MDL 1 of 1)
=3 Impact/Dynamic Load Allowance
B Roadway Plan View
] Culvert Loads
= & CULVERT ALTERNATIVES
= (@ 11x4x(10,10,10)x10x10x1.5 (E) (C)
oI Default Materials
E RC Box Culvert Geometry
§ End Conditions
- E) Bar Mark Definitions
e §-TBS-US#7-60ksi-24.2ft (g)
e B-TS-US#7-60ksi-24.2ft (f)
> B-BS-US#7-60ksi-24.2ft ()
e S-TBS-US#4-60ksi-24.2ft (a)
> CB-WC(CS-US#6-60ksi-5.3x2.6ft ()
e S-WS-US#4-60ksi-5.3ft (e)
> S-WS-US#4-60ksi-5.3ft (IW)
=- & CULVERT SEGMENTS
= [O]n999)
‘j Impact/Dynamic Load Allowan
& RC Box Culvert Thickness
[® RC Box Culvert Loads
@ RC Box Culvert Reinforcement
g2 Points of Interest
= & BRIDGE ALTERNATIVES
= @ 1999_(07/25) SYM/LRC (E) (C)
= B CULVERTS
= [O]span 1-2 (MDL 1 of 1)
&) CULVERT STRUCTURE ALTERNATIVES
[O] 48-0" RC B&E Culvert (E) () (Spai




Custom APl Tools

Appendix C - Culvert APl Code Example

Dﬂ$ufés$UsugUuseDdeglolﬂlons

CoosoleDWs1geL10eDDDDDonsllgg onOsurésstfucjusé déginiyiopsooOOOd
DoL1cRecasNanages doLi¢Re¢asNanigés OOBRIDGEWAsENGeyNAnSgésnnsl icRacasian
gos Oiny i0O00,00i000d0BsidgénBsidgéAlyLisyO0County000, 001000

1]

ages

yOooo_ o

doucte $UsTyrAal O0Conwésy0ToDoucTéddoCulivésySYsuciDégnsSysuctyDegTyréaToSYsing0o00
ig D$UsTyrAal ooo OO00gulwésty

0

Se—m—o0 5

S an

doCulwesUSUsugUDééDNénéD$eUAalueDDsUs1ngDDDEyge1DRangeDBsDRDaUaDCellsD 00_OO00ASTué , oo

S AA

doCulwesUSUsugUDegDDesg51rU10nD$eUAalueDDsUs1ggDDDEyge1DRangeDBsDRDaUaDCellsD ‘o0a DDDAalue oo

ig DU$CuonnasyU01ﬂs 000fsuén

n|
ddCulvéstySYsuctDégisysuctyDéginiysTyrénSeyAituén . OO0
n|
élsé
D ~ ’
doCuliwésyStfsuctDegOSYsucyDeégUniysTyreaSéynatuéd, . _ . ,0O0
u|
ig OdoCulwésyStsuctfDég OOOnullO
u|
DécuglAssésylgalsénn
u|
élsé
u|

doCulwesU$UsugUDé§D$lexAngleﬂseUAalueDDdéuéleDDDEygelDRangeDBsDRDaUaDCellsD DD DDDAalue DD$eUU$os$IUnlUsDAngleU01UsDDEGDDD

AAAAA

AAAAA

doCulwesU$UsugﬂDegDBoyLe0$UsugﬂDegRegLenD$eUAalueDDdéuéleDDDEygelDRangeDBsDRDaUaDCellsD oo DDDAalue DDseUU$OS$IUUlUSDLGUgUhUUlUSDGTDDD

DoCuliéstfAly ddCuliméstAly O0ddCuliéstfStsuctDégOGeYAsBulTCulwéstfAlyOOn
Oo0000000000000000000000

stfsing CulWésﬂAlﬂNane DDDSU51ngDDDEyge1DRangeDBsDRDaUaDCellsD 00_OO00A3Tué O

doCulWésUAlUDNénéﬂseUAalueDCulWésUAlUNénéDD

ig 00SCustfonisyUniys OOOsuéO

1]

ddéCulivésyATyOBsidgélniysTyrénséynituén, ___ o0
1]
élsé
1]

doéCulivésyATyOBsidgélniysTyrénséynituén, ___ .00
1]

AA v A

DoRéingoscedCongsetféBoyCulinéstiDeg doRéingdscedCongséyeBdyCulinésyDeg DDdoCulwesUAlyDGeUCulwesUDegDDDas DORé1ngoscedCongséyéBoyCulinéstDegn

— Culvert Definition

L

—_—

— Culvert Alternative

N
—_—

doRéinQésgedCo0gseUeBoyCulWésUDééﬂCellHéiéhUD$eUAalueDﬂdéuéleﬂﬂﬂEygelDRangeDBsDRDéyéDCellsD "00_DOOAaTué DD$eﬂU$OS$IU01USDLengUhU01USDGTDDD
doRelné6sgedCongseUeBoyCulWésUDééUHoscConsUsKéinUHéiﬁhUD$eUAalueDDdéuéleDDDEygelﬂRangeDBsDRDaUaDCellsD 00_O00AaTué DnsequsossIUnlgsnLengUhunlgsnINnnn
doRe1ngosgedCoqgseUeBoyCulwesUDegDTorHaunghW1dUhD$eUAa1ueDDdoucleDDDEygelDRangeDBsDRDaUaDCellsD oo DDDAalue DDSeUUSosSIUU1U5DLengUhU01UsnINDDD
doRean6sgedCongseUeBoyCulWésUDegDTorHaunghDéfUhDSeUAalueDDdéuéleDDDEygelDRangeDBsDRDaUaDCellsD oo’ DDDAalue DD$eUU$os$IUU1UsDLengUhU01UsDINDDD
doRean6sgedCongseUeBoyCulWésUDééDBoUUonHaunghW1dUhD$eUAalueDDdéuéleDDDEygelDRangeDBsDRDaUaDCellsD _0o DDDAalue DnsegusossIUnlgsDLengUhunlﬂsnINnnn
doR&1ngoscedConcsatéBdyCulvéstyDagnBattfonHiunchDéifhOSeYAITuéN0doueTe0N0Ey c&TORANGENBSDRDAYANCET s _00 ' O0OASTué , 00Sét0S6sSTUnitysnl éndtfhUnitfsninoon

int C&TTCounty OO O
§oséich DDoRelogosgedCongseUeBoyCulwesUDegCell doRéingoscédCongséyéBoyCuliéstfDegCell in doRéingdscédCongséléBoyCuliéstDégNREéINGoscedConcsééBoyCulwéstDegC
n|
d6R&1nyOscedConcseéBoyCulhésyDagCETTOCATTNidyhOSeYAITueNNdoucTa0N0Ey caTORANGENBSDRDAYANCETTsO” "I]D_I]DDCél'l'Cél,ll)t]’l]l]l]Aélﬂué .00Sé0S6sSTiniysnl éndtfhUnitsnG
CéllCountynOn
n| M

2025 Rating and Design User Group Meeting

Roadway

[l

) 24C0628
& Components
I F'c= 3.00 ksi; RC Box Culvert
@ Fy= 60.00 ksi; flexure
B8 R_Soil (K=0.5)
£ Diaphragm Definitions
£ Lateral Bracing Definitions
S b CULVERT DEFINITIONS
[§]

Impact/Dynamuc Load Allowance
53] Culvert Loads
B CULVERT ALTERNATIVES
;
A Default Matenals

End Conditions

&) Bar Mark Definitions

> S-TBS-US#7-60ksi-24.2t (g)

e B-TS-US#7-60ksi-24.2ft (f)

> B-BS-US#7-60ksi-24.2ft (f)

> S-TBS-US#4-60ksi-24.2ft (a)

> CB-WCS-US#6-60ksi-5,3x2.6ft (c)

e S-WS-US#4-60ksi-5.31t (e)

> S-WS-US#4-60ksi-5.3ft (IW)
=- &) CULVERT SEGMENTS

2
'L

(Ll
L

[=

s .

=

= [O](999)

‘j Impact/Dynamic Load Allowan

& RC Box Culvert Thickness

[® RC Box Culvert Loads
— G e O m et I]'y RC_ Box Culvert Reinforcement
- ’ £ Points of Interest

' = &) BRIDGE ALTERNATIVES
foao = @ 1999_(07/25) SYM/LRC (E) (C)
= B CULVERTS

= [Dlspan 1-2 (MDL 1 of 1)
& CULVERT STRUCTURE ALTERNATIVES
[O] 48-0" RC BSX Culvert (E) (©) (Spai

-
—
~



Custom APl Tools

Appendix C - Culvert APl Code Example

iny BasNaleggsetj oo,.o = ¢ 24C0628

§dséich ODHCUTiés B&sis1Dég déCulivésyBisNislDéy i doRéingoscédCongséyéBoyCulivéstfDegiCulinés B5sNis1D&g LisyO L~

g Gh Y 9 Y g 1n ngos¢ nGséyeBoy fDeg Y gLisYyl —_— = k:JComponents
sysing B3 sNeslNane O000sYs inj000Eyc&TORENGE0BSDRDAYANCETTsD, ,  000BAsNAs10§gséyn0_000ASTué, O I F'c= 3.00 ksi: RC Box Culvert
i§0BasNas1Nané OOOONOTONEEDEDDD .
0 @ Fy= 60.00 ksi; flexure

doC ulwest]’BasNaleegEINénéD$el]’l\aluel]BasNa lNé nédn iR Soil (K=0.5

gosésch ODoLicRécEs dolicRedds in dolicRacisNinigésOreysieneAttonn _Soil (K=0.5)

o Diaphragm Definitions
stJ’51|]g TenrNaneD a P 4 ‘

i§ D0SCustfonisylUnits OOOYsuén @ Lateral Bracing Definitions
D \ r~-
TéniNané OOConiestOToSYsingndoL i¢RacisnNanenn o ol .d CULVERT DEFINITIONS
stjsmg ]’éni"BasNunces$tjs 000stsing000EycéTORENGENBSDRDAYANCET s, . .O0ooBasNas10ggséyon’ OO00ASTué 0 =) @Span 1-2 (MDL 1 0of 1)
ig OTénrNané OOOTénrBasNuncésSysO _}I /D ic Load All
i mpact/Dynamic Loa owance
doCulivéstBisNis1DegNSEyREEEsOASL 1¢REEESON '
&séaln I et o {7] Roadway Plan View
o & Culvert Loads
O
&lsé = & CULVERT ALTERNATIVES
O L
TéniNiné oo CorJwestjEI'[oStjsn)gtldoLlcRecasI]NaneEIEI Lo = @ 11x4x(10,10,10)x10x10x1.5 (E) (C)
éé OTéniN3né OOOCOniésHOTaSYsing00sysingOO0EycéTORAnGENBSDRDAYANCET s . .O0ooBasNas10ggséyon” OO0OA4Tué , 000ononsioon I.: Default Materials
doCuliésyBasNas1DagOSeYRECAsOAOL 1¢RECESOO E RC Box Culvert Geometry
¢séalld
0 § End Conditions

. = & Bar Mark Definitions

i§ OOsYsingOOOEycélORAnGENBSDRDAYANCETUsD , OOOBSsNis10§gséynn’ OOOASTué  00000SYsSighyon Ba r I I Ia rk ~ e S-TBS-US#7-60ksi-24.2ft (g)

i .
doCuliéstyBisNis1D&gODinANSEYAZ TudONdoudTénnnEy c&TORINGANBSDRDAYANCETUsD , , OO0BEsNEs10ggseynn,  O0OASTué ,00Séy0S6sSilnitysnl éngtihlnitysOGTOON — . .. &> B-TS-US#7-60ksi-24.2ft (f)

'E, o .o ¢ et AL > B-BS-US#7-60ksi-24.2ft (f)

eélsé 1ig IIIDstjsn)gEIEIEIEygelEIRal)geIIIBsDRDatjaEICellsEI . .00oBasNas10ggséyon’ IIIIIIEIAalue ,00000BéntyO0 e I n I IO n S )

i e S-TBS-US#4-60ksi-24.2t (a)
doCulwestJ’BasNa.slDéchIDlnAEI$etjAalueEIIJdéuélel]l]l]EygelI]RérJQéIIIBsDRDa.tjaEICellsIII,o IJIIIIIIBasNaleggset]’IIIEI, I:II:II:IAa.lue IJIJ$et]’U$os$IUnltjsEIL'er)gtjhUr]lt]’sI]G'[I]EIEI CB-WCS-US#6-60ksi-5.3x2.6ft (c)
doCuthéstBasNas1D&gDinBOSEYAATuNNd6uETeN0NEYcETORANGEOBSDRDAYANCET SO, | ON0BAsNAs10ggséynn  OOOAZTué,00Sé40$6s$T0niYsOléngihlnifs0GTONN — -3.3x2.6Mt (C
doCulwesthasNaleégIIID1nCIII$etj’/\a1ueDDd?uéleDDDEygelDRéng%IIIBSDRDat]’aIIICellsEI DDDBasNasloggsetj’DD IIIIIIIIIAalue I:IIII$etJ’U$ossIUnltjsul_:éngtjhUrJltjsDG'[DI]I] e S-WS-US#4-60ksi-5.3ft (e)
doCuliwéstfBasNas1DégoDinwOSéyAatuénndoucténnnEy ¢éTORange0BsDRDaYaNCETTsO, , IIIIIIIIIBasNaleggsetJ’EIEI IIIIIIIIIAalue I:IIII$etJ’U$ossIUnltjsEILerJgt]’hUrJlt]’sEIG'[EIEIEI 4
doCuliéstBisNis1D&gODinHOSEYAZTudONdouTennnEy c&TORINGENBSDRDAYANCETUsD . OONBEsNEs10ggseynn _O00ASTué  00SéyiSosSilnitsnl éngtihlnitfsnGTOON > S-WS-US#4-60ksi-5.3ft (IW)

a -

8lsé 1§ DOstfsingOOnEycéTORinGE0BSDRDAYAOCATTsO, . OONBAsNEs10ggsétnn’ 000ASTué  00000CSsnésin ol Jd CULVERT SEGMENTS

o =i 1999
doCuthéstBasNas1D&gDinANSEYAATuNNd6uETeN0NEYcETORANGEOBSDRDAYANCET D, ON0BAsNAs10§gséynn,  OOOAZTué, 00Sé40$6s$I0niYsOléngihlniys0GTONN @( )
doCuliéstBisNis1D&gODinBOSEYAZTudONdouTénnnEy c&TORINGENBSDRDAYANCETUsD . OONBSsNEs10ggseynn, OOOASTué 00SéyiSosSilnitsnléngtihlnitfsnGTOON _‘ Impact/Dynamic Load Allowan

i

8lsé 1§ OOsYsingOOOEyceTORSnGEOBSDRDEYAOCATTsD, | OOOBSsNSs10ggseyOn’ OOOASTué , 00000COBESOD [§ RC Box Culvert Thickness

m .. - - iy - [8) RC Box Culvert Loads
doCulwesthasNaleegIIID1nAIII$etj’/\a1ueIIIIIIdoucleIIIIIIEIEygelIIIRangeIIIBsDRDat]’aIIICellsIII . IIIIIIIIIBasNaleggsetJ’EIEI IIIIIIIIIAalue I:IIII$etJ’U$ossIUnltjsEIL'erJgt]’hUrJlt]’sEIG'[EIEIEI — _
doCuthéstBasNas1D&gnDinBOSEYAATuNNd6ueTeN0NEycETORANGEOBSDRDAYANCET SO, | ONOBAsNAs10ggséynn  OOOAZTué, 00S&40$6s$T0niYsOléngihlniys0GTONN RC Box Culvert Reinforcement
doCuliéstiBisNis1DégODinCOSeyATudndoue1en0nEyc&TORANGE0BsDRDAYANOCAT s . DDDBasNaleéésetj’DD O00A3Tué  00Séy0S6sSilnitsoléngtthUnits0GTOO0 ap -

0 oints of Interest

8lsé 1§ DOstsingOOnEyceTORAnGE0BSDRDAYAOCAT s, OOOBAsNAs10ggséynn’ 0o0ASTué  00000A646100 = & BRIDGE ALTERNATIVES

O A
doCuthésyBasNas1D&gnDinBOSEYASTyNNdoueTennNEy e TORANGENBSDRDAYANCET SO, ONOBAsNAs10ggséynn, OOOAZTué, 00Sé40$0sST0niysOLénghlniysnGTOON = @ 1999 (07/25) SYM/LRC (E) (O)
doCulwest]’BasNaleegI]$t]’astj’HoolDi§.nét]’esIZI$etj'/\aluel:lI]douclel:ll]l]Eyc;elI]RérJQéIIIBsDRDat]’aEICellsEI . I]I]I]BasNaleéésétjl]l] IIIIIIIZI/\alue IIIIII$et]'U$os$IU|)1t]'sEIL'éUﬁtjhUUltjsDINﬂllEI L E’ CULVERTS
doCuliéstfBasNas1DEGOENAHOODianéésOSeyAaTuéN0douc 1e000Ey ¢aTORaNGEOBSDRDAYANCAT ST, | I]I]I]BasNale@']gv]sét]’EII] O0OA3Tué  00Séy0SésSIUniysOléngthUniysninoon . :

= [O]span 1-2 (MDL 1 of 1)
& ~—
« 2025 Rating and Design User Group Meeting =- & CULVERT STRUCTURE ALTERNATIVES
BasNas10 ooo ! ' [y 0
| Bashastoggséy ) [O]48-0" RC B3R Culvert (E) () (Spai



Custom APl Tools

Appendix C - Culvert APl Code Example

§oséch DD@Eul’WéstjDé%égnéntj doCulwéstyDégSégnén in doRéingdscédCongséyéBoyCulivésyDégiCulivésyDégSegnéntListyn = mz«%zs
. —_— | .
stfsing Culweslj$egNane IIII:II:Isljs1|)gI:II:II:IEy(;eU:IR5.rJ§él:lBsDRDaljaEICellsEI , .00_D00Aatué, 0 B = Componen[s
doCulwestj’Deg$egnerJt]’IIINaneIJ$et]’AalueIJCulwestj$egNaneI:II:I . R n )
doCulwestJ'Deg$egnerJt]’EIDlst]’Léét]’ErJd'[o$tjast]’$eg|]$et]’l\a1uel]l]déuc":leIIIIIIIIIEyg:elEIRé.rJQéIIIBsDRDaljaEICellsEI ,_00_000Aatué I:II:I$et]’U$os$IUrJ1tJ'sIZILerJgt]'hUrJitj$ElG'[EIEIEI I F'c= 3.00 ksi; RC Box Culvert
doCutwéstDégségnényiLénghségnséyAatuénndoucténn0EycéTORANGE0BsDRDAYANCATsO, ,_O0_O00ASTué I:II:I$elJ’U$os$IUrJltJ'sEILeUgtjhUr)lt]'sIZlG'[I:IEIEI . F 60.00 ksi: i
Y= x I, fiexure
doCulwestj’Deg$egnerJt]’IJDéf't]’hGlll$tj’ast]’EdgeIII$etJ’/\alueI:II:Idéui’:leI:IIIIIIIEy(;elIIIRé.rJQéEIBsDRDat]'aEICellsEI _.0oo IIII:II:I/\alue I:II:I$elJ’U$os$IUrJltJ'sEILerJgt]'hUljlt]'sIZIG'[I:IEIEI
doCulwestJ’Degsegneljt]'I:IDertJ'hG111E|]dEdgeI:I§et]’I\alueI:II:IdoucleIIIIIIIIIEyg:elIIIRa.r]geEIBsDRDatJ'aEICe'LlsEI IIII:I I:IIIII:I/\alue I:II:I$etJ'U$os$IUrJlt]’sI:ILengtjthlt]'sElG‘[ElElEl i R_SOI' (K=05)
doCulwest]’Deg$egner]le:IWeassusga(;eUrJlthoadEI$elJ’AalueEIEIdoucleIIIIIIIIIEy(;elEIRarJgeIIIBsDRDat]'aIIICel'LsEI _0o I:IIIIIII/\alue I:II:I$etjU$os$IU|j1tjsI:IGosgeRes/\oluneUr)ltjsElRCGElElEl a . finiti
doCulwestjDegsegnerJle:IWeassusgage'[h1<;1I:I$etjAalueI:II:IdoucleIIIIIIIIIEygelI]Ra.l]geEIBsDRDat]'aIIICellsEI I:II:I I:IIIII:IAa.'Lue I:II:I$elJ’U$os$IUrJltJ’sI:ILengt]’hUl)lt]'sIZlINIIIEIEI D'aphragm Definitions
doCulwestJ'Deg$egner]tjl]LsgdL'iWéL'éS.dSusHe1ght]’|]$el]’AalueEIEIdéuéleIIIIIIIIIEy(;elEIRarJgeIIIBsDRDalj’aEICel'LsEI ‘og I:IIIIIII/\alue I:II:I$etjU$os$IUrJltJ’sIZILengt]'hUrJlt]’sEIGTEIEIEI @ Lateral Bracing Definitions
doCulwest]’DegsegnerJleILgsL'iWéL'65.6$usHe1ghtj|:|$etjAalueI:II:IdoucleIIIIIIIIIEy(;elIIIRa.IJgeI:IBsDRDat]'aIIICellsEI ‘00_DOOA3Tué I:II:I$elJ’U$os$IUrJltJ’sEILengt]'hUl]lt]'sIZlG'[ElElEl g
doCulwéstDégségnéntowatésHéighynséyAatuénndoucténnnEycétorRange0BsDRDAYANCATsO, _ 00 IIII:II:IAa.'Lue I:II:I$elJ’U$os$IU|]1UsEILengt]’hUl]lt]'sIZlG'[ElElEl = E) CULVERT DEFINITIONS
DoCuliiéstiDégRéingoscedCongsetféBoySegnéntf doCulinésDégRéingoscedCongséyéBoySégnéntf I:II:IdoCulwest]'Deg$egne|le’ as DoCu'Lwest]’DegRe1|jgosgedCoUgsetjeBoysegnentjD -l- @ Span 1-2 (MDL 1 of 1)

déCul’Wést]'Dég']Réi0§6sgedCongsetjeBoy$egnerthIIILsgdl_'iv“vél_'ééleslea(;ljosIJ$et]'/\alueI:II:IdoucleIIIIIIIIIEy(;elEIRarJgeIIIBsDRDalJ’aIIICellsI:I *00_D00ASTué , 000nitléssUnitsOONITLESSOD p
—} Impact/Dynamic Load Allowance
0000000000000000000000000000 |

iny WATTCouny OO, O B Roadway Plan View

gosésch IIIDoCulwest]’ D&gREINGOSCEACHNCsEtEaBaYSEGNantIlATT dsCuTthésyDEIREINGOScEACHNCsEYEBoYSagnantWATT in déCuliésyDEgRE1NGHscEdConcsEtéBoySegnéntICuliésyDégREINGscEACoHNCsEyaBaySagnént ATl isyD EC ert Load

0 uivert Loads
doCuliésyDégRreingdscadCongsééBoySegnéntiiattoThiclOSYyASTuenndoue LenNnEy & LORANGA0BSDRDAYANCET s, , , O0_O0OWATTCounYOOOASTYé, 00$&056sST0niysnl engthlniysninonn A Ey <
Wittcunyonn = & CULVERT ALTERNATIVES

= @@ 11x4x(10,10,10)x10x10x1.5 (E) (C)
ol Default Materials
E RC Box Culvert Geometry

AA _va

nY CellCéunt,OO0, O
0sé sceédConcsétféBoySégnentfCell doCuliwéstDégRéingoscédCongséléBoySegnénCell in doCuliwésyDégréingdscédCongséléBoySégnényiCulinésDégRéingoscédCongsétféBoySégnéntydettlisyn

&5ch IIIDoCulwest]’D gRéi

ngd
dCorJgsetj'eBoy$é§nerth'CellIIITéi‘$15.é'[h1(;1III$etj’AalueI:II:Idéuélel:ll:lIIIEyg:ell:lRér)@éDBsDRDatJ’aDCellsEI ,"00_000C&TTCountf, I:II:II:I/\alue I:II:I$elJ’U$os$IUr]11]'sI:ILengt]’hUrjltjsI:IINI:IEIEI
d

gg%ﬁggggggéggggg 22 CorJ(;setj'eBoy$egnerth’CellEIBot]’lj'on$lac'1'h1g1|:|$et]'l\aluel]l]déuélel]l]IIIEyg:ell:lRangel]BsDRDat]’aEICellsEl , "00_0O0CEéTTCount, I:II:II:I/\alue ,00Séy0S8sSIUniysOléngthUniysninoon g End Conditions
0 - =- &) Bar Mark Definitions
iny R&ingCouny OO0 . -~ 3 S-TBS-US#7-60ksi-24.2ft (g)
goséach IIIDoCulwest]’De RéingoscedConcsétféBoySegnéntfRéingoscénéntfRsogilé doCulwésyDégRéingoscédCongsétféBoySégnéntfRéingoscénéntfRsogilé in doCulwéstDégRéingoscédCongsétféBoySégnéntiCulinésDégréing oS FONC YR g@sy € Gl ]
poseee o R Retrtforcermer® | —eisusrsos2ann
El.g O0doCuliwéstDégréingoscédCongsétéBoySedn ntj’Relrjggsgenenthsgg1leI:I$lzi1cC1ea'LngwesIIIGet]’AalJ.lueIIILengt]’hUrjlt]’?DINDEIEIIfI,I:I N I A ) A ' e B-BS-US#7-60ksi-24.2ft (f)
0 doCulwéstDégréingoscédCongsétféBoySegnéntyRéingoscénéntfRsogiténstacCléasConésnséyAatuénndouclénnnEy célORangé0BsDRDaanCétlsO  *00_0O0Aalué , 00Sé4USosSIUniYysOléngtfhUnitsOINOOD e S-TBS-US#4-60ksi-24.2ft (a)
g‘l.é DdéCuliésyDagREINGOsceACHNCsEYeBdySagnéntRéingdscénéntRs6gitenNE1TCTé4sConesnGeyASTudnl éngifhUnitfsnINODOD O > CB-WCS-US#6-60ksi-5.3x2.6ft ()
0 doCuliésyDagRE1ngOscadCoNCsEYEBOYSEGnéntREing6scénéntRs6giTAINATTCTAEsCoNEsOSAYASTuADNASuET&N0NEyY cATORANGENBSDRDAYANCAT SO " O0_OOOAZTué , 00$840$6sSIUnitsOl éndifhUnitsniNDOD e S-WS-US#4-60ksi-5.3ft (e)

> S-WS-US#4-60ksi-5.3ft (IW)

DoCulwesthasNaleeg doCulwestj’BasNaleeg OOnutld

doCutivéstBisNis1D&g OO0d6CulhéstDegREINGOscedConcsEaBoySagnéntRéingdscénéntRssgitenGeyBisNis1pagnon = B CULVERT SEGMENTS
"
int BsN3s10g§séty, 0000 o = @ (1999)
gos Oint kIIIIIIEI_,IIIIIIkIIIIIIEIdQR ingdscédCongséféBoyCuliéstfDégiCulinéstfBasNas1DégLisyiCountfOOOOKOOD
i _i Impact/Dynamic Load Allowan
stj'smg BasNaslNane IIIEIEIstJ’sirJgDIIIEIEygelEIRaUgeDBsDRDatj’aI]CellsD . EIEIEIBasNaleQésétJ’ oo_ IJIIIIII/\alue 1]
ig I]BasNaslNane IIIEIEIdoCu [HésyBasNas1D&GONAnAOGEYASTuénnn [@ RC Box Culvert Thickness
n]
déCulivéstDagrRéingsscadConcséyéBoySegnéntRéingdscénéntiRs6§itenBisSiacingNSeyASTueNNdsud N0NEy cTORANHENBSDRDAYANCAT s _ O00BisNis10§gséty 00 _000ASTué 00S&yUSosSilnitsildngthUnitsniNoon & RC Box Culvert Loads
= .
1§ DdsCulivéstDégRéingdscadConcselaBoySagnéntRéingsscénéntRssgitencantésadindnGeyASTuénNNONOYsyén RC Box Culvert Reinforcement
0 e ” . P UNRUREPN [ 2 Points of Interest
doCuliwéstfDégRéingoscédCongsétféBoySégnéntfRéingoscénéntfRso elilslj'astlestjarJ(;eEISetJ‘I\alueI]Ddouclel]l]l]Ey(;ell]Rangel]BsDRDatJ‘aDCellsl] . .000BasNas10ggsétf 00, ‘000Aatué,00SéyuSosSIUniysOLengtfhUnitysOGTOOO .
sedln = & BRIDGE ALTERNATIVES
A
o —_— = 1999 _(07/25) SYM/LRC (E) (O)
BisNis ggsétf, 000 1
m = & CULVERTS
RéingCéunyOOn 1
: = [O]span 1-2 (MDL 1 of 1)
o . . . 1 e
w25 Rating and Design User Group Meeting =- & CULVERT STRUCTURE ALTERNATIVES

n _ ' [©)48-0" RC B3Y Culvert (E) (O) (Spai



Custom APl Tools

Appendix C - Culvert APl Code Example

Chégloonséwéchécloon (=

ESTIIEEEGES A24C0628

OOEND - & Components

stjsmg $awe$t]’éit]'l;lslil ) X .

1§ DAbBe1dgaNinisesOS4nandsBsidgenn I F'c=3.00 ksi; RC Box Culvert

f - @ Fy= 60.00 ksi; flexure
ConsoleDGosegsourJdColos O0Conso1eCo1os0Gséénd _
doBs1dgeNan§.§ésEl$aweEldoBs1dgeIIIIII i R_Soil (K=0.5)
ConsoleDW51UeL10eDDD

-« [ Diaphragm Definitions

ConsoleDWs1UeL10eDDNodelD$awedDDDD
Consolenréseycolosnon a Lateral Bracing Definitions

saiésyayus O0ONGdELOSaRednn — C h ecC k fO 'S aVi N g errors = &) CULVERT DEFINITIONS

1]
At a A
Slse = [O]span 1-2 (MDL 1 of 1)
Cons01eNGoségsoundColos DOConsoLecotosORédn -} Impact/Dynamic Load Allowance
Consolémwsiyél inénnn |
Consolénisitfél inénoNodétoNsynSanédnonnn B Roadway Plan View
ConsolélRésétyCoLosnnn
SawéStatus DOONSd&TONSYOSAREAnn E Culvert Loads
o = & CULVERT ALTERNATIVES
J .
O0ség6sdONCBOnddéTéed = ﬂ 11x4x(10,10,10)x10x10x1.5 (E) (C)
;g IIIG11eI]Eylst]’sI]IIIIIIKIIII]AUalys1sI]Bs1dgeDRatj’lljgsDRatj'llngAnalys1sIIIBsa|)ghEIAA$H'[0WaseBsREI .OTo6UsOCulwéstyd’ "ORécosdOYyyOO0 I.: Default Materials
$t]’51|)g tj’lne$tj'anr O0GeYTinéstaniODataT inaONsxOn E RC Box Culvert Geometry
using OStséinlisitfés sx I:IEIG11eI]Ax"xv'éndTeytjEII]EIKEIEIAI)aI.yﬂsDBs1dgeIIIRatj’lr]gsI]Ratjlr)gIJAl)a'Ly51sDBsar)ghIIIAA$HTOWaseBsREI .OTo6UsOCuliéstyO’ "ORégosdOYyyOO0 W o . g End Condit
0 t t t t f l, onditions
sxOWsifélinénsinoooooo O I:IEIdoBsmgeEIAgeljgyCodeI]GetJ’Aaluel]l]l]ElEllJlJl] 1| IJIJtJ’lne$tJ’anr ooooo o I]I]$5.v"vé$tjat]’usl]l] rl e O a eX I e - B Bar Mark Definitions
a
gu“ - > S-TBS-US#7-60ksi-24.2ft (g)
éycél
s&183580¢Ké¢fIBSDRDAYAND —_— e B-TS-US#7-60ksi-24.2ft (f)
s&8183580¢KectOTsdnsgésShéaynn ~ _pe. 7 :
sélé3s é@ékegtjﬂylWos'LBooll]l] > B-BS-US#7-60ksi-24.2ft (f)
s&1&4580ckec Iy TAFFID e S-TBS-US#4-60ksi-24.2ft (a)
O000000oooon -
NésshalI:IRe'LééséConOckegtjDBsDRDatJ’al]El n XC e > CB-WC(CS-US#6-60ksi-5.3x2.6ft ()
Nésshall]Re'LééséConOckegt]’l]TsaUséés$heetjl:ll:l — Y 4 % :
NésshalI:IRe'LeaseConOckeglely'LWoslBoolIIIIII &= 5-WS-US#4-60ksi-5.3ft (e)
NZsshalOR&T&4s8CoNOEKECHDY LAFFOD e S-WS-US#4-60ksi-5.3ft (IW)
O00CUéséntfhélséssidn = B CULVERT SEGMENTS
BRIDGElaséNEndSéssionOon — é @ (1999)
ConsoléOWsiygél inénoo
Conso180GoségsdundColds OOCHNsOTECH16s0Gs&énn '_1 |mpac[/Dynamic Load Allowan

ConsoléOWsiyélinénnséssionnéndédnnnn _
ConsolénRéséycoosnon —— E n d B r D R (&I RC Box Culvert Thickness
RC Box Culvert Loads
SysEssdsORérostEssdssOOn m
5] RC Box Culvert Reinforcement

OOORZusé —

Cénsolénisitél inénon a Points of Interest
A = &3 BRIDGE ALTERNATIVES
Consolé0R&3dKeyODON = @ 1999 (07/25) SYM/LRC (E) (O)
= [ CULVERTS
= [Dlspan 1-2 (MDL 1 of 1)
2025 Rating and Design User Group Meeting =- & CULVERT STRUCTURE ALTERNATIVES

[O] 48-0" RC B3% Culvert (E) () (Spai



Custom APl Tools

Appendix C - Culvert APl Code Example

Stfsing GeyTinéstaniODiyeTing Watuén
n|

\\\\\\

W6id sé1éisa0ekectNockect SEKD
O
ysy
D - A A ~
NasshalORéléaséCon0ckécynockOn
ockOooOnutto
O
cafch DEycéryion éym
O
ockOOOpulto o ) A
ConsolénWsiyélinénninacényonséléasényhanockécy0n O0éyOToSYsingmOONO
O
ginitly
D v
GCOCcoTéctymnn
O

intf Siwéchécloo

n|
i§ OdoBsid§éNanagésnsanéndoBsidgenm
n|
Cons01e0GosegsdundColds 00Conso1éCcolosnGséénn
doBsidgéNanagésnsawéndoBsidgénn
Conso6lénWsiyél iné00ooo00000Suggéssnonn
ConsoléenRéséyColosnon
n|
élsé
O
Cons01e0GosegsdundColés OOCoNsoLeColosORédn
Consolénilsitfél ind0000000000Es s6s0000
ConsoléedRésétfCcolosnnn
O
Consolédisiyél inénnn
séfjusn 0O
O

2025 Rating and Design User Group Meeting

— Call procedures

= D 24C0628
= 3 Components
I F'c= 3.00 ksi; RC Box Culvert
@ Fy= 60.00 ksi; flexure
B8 R_Soil (K=0.5)
-+ [ Diaphragm Definitions
£ Lateral Bracing Definitions
= & CULVERT DEFINITIONS
= [Olspan 1-2 (MDL 1 of 1)
- =3 Impact/Dynamic Load Allowance
B Roadway Plan View
& Culvert Loads
= & CULVERT ALTERNATIVES
= (@ 11x4x(10,10,10)x10x10x1.5 (E) (C)
oI Default Materials
m RC Box Culvert Geometry
pow § End Conditions
= & Bar Mark Definitions
e S-TBS-US#7-60ksi-24.2t (g)
e B-TS-US#7-60ksi-24.2ft (f)
> B-BS-US#7-60ksi-24.2ft (f)
e S-TBS-US#4-60ksi-24.2ft (a)
> CB-WC(CS-US#6-60ksi-5.3x2.6ft ()
e S-WS-US#4-60ksi-5.3ft (e)
o> S-WS-US#4-60ksi-5.3ft (IW)
=- & CULVERT SEGMENTS
= [O]n999)
ﬂ Impact/Dynamic Load Allowan
@ RC Box Culvert Thickness
~ [® RC Box Culvert Loads
RC Box Culvert Reinforcement
g2 Points of Interest
= & BRIDGE ALTERNATIVES
= @ 1999_(07/25) SYM/LRC (E) (C)
= [ CULVERTS
= [O]span 1-2 (MDL 1 of 1)
=- [ CULVERT STRUCTURE ALTERNATIVES
' [O]48-0" RC B3R Culvert (E) (O) (Spa




Custom APl Tools

Appendix C - Culvert APl Code Example

—_—

= M 24C0628
|

iny $éy0s6ssilniyso
n]

1§ m0SCustonisyUniffs OOOYsué OOOD&FAulyUnitys OOOUNit1éssOnitsnONITUESS DOODR§AuTHUnits OOOUNitTéss0nitfsORERCENT OOOD&FAuTyUnit's OODAnGT&0nitsODEG OOODEGAulYUniYs OOOTiné0nitsOAOURS OOOD&GAutYUniYs OOOT
i

élsé
u]

iny DagiutylnitsO

séffusn D&giulylUniysi

1§ ODégautylnifs OOOLEnGHh0nitfsOGTO

i séffusn L'éngthUnitsOND

Ei_:'] ODégautlyUnitfs OOOU&ngHh0nitfsOiNg

; sétfusn LéngtthUnitsONNOOD

EQ’] ODégaulyUniys OOOREciFsdcalléngthUnitsnl, GTO
: séjusn Récifsdcatléngifhlnitysnl NNOOOx8EETE
E(j ODégaulyUniys OOOSHséssUnitfsoksin

u]

séffusn StiséssUnitfsONRADDO
gﬁ OD&g4utylUniys OODAs&30nitysOin,n
: séjusn Aséi0nitysONN,OOo
gg OD&g4utylUniys OOOREciisdcalTéntésatusélnitsnl, GO
: séjusn RécifsdcilTéniésiusélnitysnl, cooo
gg OD&g4utylUniys OO0G6scalnitysOKIrRSO
: séffusn GoscélnifsOKNDOOD
gg OD&g4utylUniys OO0G6scéREsAdTunélnitfsORCGO
; sétfusn GoscéRésNGTunéUnitfsOKGRN OO0
Eﬁ OD&gautylniys OO0GOscéRésl éngthlnitfsOLBRGO
: sétfusn GoscéRésl éndifhUnitfsOKGRNOODO
Eﬁ op&giutylniys OO00GOscéRésl &ngifhlnitsOKRGO
: sétfusn GoscéRésléndifhUnitfsOKNRNOODO
E@ OD&gautyOniys 0O00GSscéR&sNGTunélnitsOKCGD
: sétfusn GoscéRésNOTunéUnitfsOKGRN OOO0dénsity
Eﬁ opégiutyOniys oOO0NGnéntUnitsOKGTO
i séyusn NonéntUniysokNNDOD
Eg OD&gaulyUniys OOORGYAYIoNTSYiGEnessiniysOKINRRADD
i séffusn ROYAY16nATSYIgenesslniysOKNNRRADDOD
élsé
i

sétjusy D&gautylnitsm
u]

2025 raung and Design User Group Meeting

g

— Call procedures

= & Components
I F'c= 3.00 ksi; RC Box Culvert
@ Fy= 60.00 ksi; flexure
B8 R_Soil (K=0.5)
-+ [ Diaphragm Definitions
£ Lateral Bracing Definitions
- & CULVERT DEFINITIONS
= [Olspan 1-2 (MDL 1 of 1)
- =3 Impact/Dynamic Load Allowance
B Roadway Plan View
& Culvert Loads
= & CULVERT ALTERNATIVES
= (@ 11x4x(10,10,10)x10x10x1.5 (E) (C)
oI Default Materials
m RC Box Culvert Geometry
pow § End Conditions
= & Bar Mark Definitions
- 3 S-TBS-US#7-60ksi-24.2ft (g)
e B-TS-US#7-60ksi-24.2ft (f)
> B-BS-US#7-60ksi-24.2ft (f)
e S-TBS-US#4-60ksi-24.2ft (a)
> CB-WC(CS-US#6-60ksi-5.3x2.6ft ()
e S-WS-US#4-60ksi-5.3ft (e)
o> S-WS-US#4-60ksi-5.3ft (IW)
=- & CULVERT SEGMENTS

= [O]n999)
ﬂ Impact/Dynamic Load Allowan
@ RC Box Culvert Thickness

~ [® RC Box Culvert Loads
RC Box Culvert Reinforcement
g2 Points of Interest
= & BRIDGE ALTERNATIVES
= @ 1999_(07/25) SYM/LRC (E) (C)
= & CULVERTS
= [O]span 1-2 (MDL 1 of 1)
=- &) CULVERT STRUCTURE ALTERNATIVES
' [O]48-0" RC B3¥ Culvert (E) (O) (Spay
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Appendix C - Culvert APl Code Example
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A 24C0628
& Components
I F'c= 3.00 ksi; RC Box Culvert
@ Fy= 60.00 ksi; flexure
B8 R_Soil (K=0.5)
2 Diaphragm Definitions
£ Lateral Bracing Definitions
- & CULVERT DEFINITIONS
[O] span 1-2 (MDL 1 of 1)
=3 Impact/Dynamic Load Allowance
B Roadway Plan View
] Culvert Loads
& CULVERT ALTERNATIVES
= (@ 11x4x(10,10,10)x10x10x1.5 (E) (C)

o Default Materials
dure

E RC Box Culvert Geometry
=

.‘3

=2

=

§ End Conditions

Ej Bar Mark Definitions
> S-TBS-US#7-60ksi-24.2ft (g)
e B-TS-US#7-60ksi-24.2ft (f)
> B-BS-US#7-60ksi-24.2ft (f)
e S-TBS-US#4-60ksi-24.2ft (a)
> CB-WC(CS-US#6-60ksi-5.3x2.6ft ()
e S-WS-US#4-60ksi-5.3ft (e)
o> S-WS-US#4-60ksi-5.3ft (IW)

=- & CULVERT SEGMENTS

[O](1999)
'j Impact/Dynamic Load Allowan
& RC Box Culvert Thickness
[® RC Box Culvert Loads
@ RC Box Culvert Reinforcement
g2 Points of Interest

= & BRIDGE ALTERNATIVES

& 1999 (07/25) SYM/LRC (E) (©)

= [ CULVERTS
= [O]span 1-2 (MDL 1 of 1)

&9 CULVERT STRUCTURE ALTERNATIVES
[O] 48-0" RC B3R Culvert (E) (O) (Spa
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Appendlx C - Culvert APl Code Example
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— Call procedures
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=

) 24C0628
= & Components
I F'c= 3.00 ksi; RC Box Culvert
@ Fy= 60.00 ksi; flexure
B8 R_Soil (K=0.5)
2 Diaphragm Definitions
£ Lateral Bracing Definitions
- & CULVERT DEFINITIONS
= [Olspan 1-2 (MDL 1 of 1)
=3 Impact/Dynamic Load Allowance
B Roadway Plan View
] Culvert Loads
= & CULVERT ALTERNATIVES
= (@ 11x4x(10,10,10)x10x10x1.5 (E) (C)
oI Default Materials
E RC Box Culvert Geometry
§ End Conditions
= Ej Bar Mark Definitions
> S-TBS-US#7-60ksi-24.2ft (g)
e B-TS-US#7-60ksi-24.2ft (f)
> B-BS-US#7-60ksi-24.2ft ()
e S-TBS-US#4-60ksi-24.2ft (a)
> CB-WC(CS-US#6-60ksi-5.3x2.6ft ()
e S-WS-US#4-60ksi-5.3ft (e)
> S-WS-US#4-60ksi-5.3ft (IW)
=- &) CULVERT SEGMENTS
= [O]n999)
'j Impact/Dynamic Load Allowan
& RC Box Culvert Thickness
[® RC Box Culvert Loads
@ RC Box Culvert Reinforcement
g2 Points of Interest
= & BRIDGE ALTERNATIVES
= @ 1999_(07/25) SYM/LRC (E) (C)
= [ CULVERTS
= [O]span 1-2 (MDL 1 of 1)
&9 CULVERT STRUCTURE ALTERNATIVES
[O] 48-0" RC B3R Culvert (E) (O) (Spa




Custom API Tools

Template Name:

working on

working on

working on

working on

working on

any key

2-Cell Tepmlate

Bridge Alteranives...

Concrete Material...

Steel Reinforcement Material...

Soil Material...

superstucture definitions...

to exit...
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