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AASHTOWare Bridge Design and Rating Visual Reference

Getting Started

What is AASHTOWare Bridge Design and Rating?

AASHTOWare Bridge Design and Rating is a software package that aids in the
design and load rating of bridges. The software includes the applications BrD
(Bridge Design) and BrR (Bridge Rating) with analytical engines that support
AASHTO ASR/LFR and LRFD/LRFR. Additional engines are available through
third party developers.

BrR

BrR (Bridge Rating) is used for a variety of bridge superstructure and
AASHTOWare culvert load rating. The application features a graphical user

Brid

e interface that aid in the preparation of the data and application of the
results. Using the AASHTO ASR/LFR/LRFR as its analytical engine
for load rating, BrR provides an integrated database where rating
inputs and outputs can readily be stored, reviewed, and reused.

BrD
BrD (Bridge Design) is a bridge superstructure, substructure and

J— culvert design software product using the AASHTO Load and

Bridg

Design

e Resistance Factor Design (LRFD) Bridge Specifications. BrD
employs the same database and graphical user interface as BrR, and
shares much of the same source code. Development of both
products began in 1997. The AASHTO LRFD Engine provides the
system's structural analysis and specification checking engines.
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From the Desktop

The AASHTOWare Bridge Design and Rating
software may be accessed through the desktop icon
(see figure to the right). Using the BrDR icon
provides the features of both BrD and BrR in one
environment.

BndgeRrating
7.5

B

PSDesignivis

ProMiles Software

All Wark Apps Documents

Best match for apps

Bridge Design & Rating 7.5
. Select

App
Apps
Bridge Rating 7.5
Bridge Design 7.5
Store

ﬂ br - Search for apps in the Microscft Store

From the Start Menu

The software may also be accessed from
the start menu if the icons are not in the
desktop.

22 Apps: br
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Entering Username and Password

Once initiated, the AASHTOWare Bridge Design and Rating Connect window will
pop up. Enter the username and password in the provided fields. To connect to a
different database, or if Connect to field is empty, click on the ellipsis button (...)

Connect X
o |

pro - Bridge Design & Rating
Br .| Brid /)| version 7.5.0.3001
: Build date Oct 30 2023

Design & Hati

w 1. Enter username

/ and password

Username  bridge

Password . .
2. Click to
AASHTOWareBr75 —
Congectio aret v select connect
to database
QK Cancel Help License

Connecting to the Database
Once in the Manage Connections window, follow the instructions in the figure
below.

[ Manage Connections - m} X

Connection details

l AASHTOWareBr75 Profile name: AASHTOWareBr75
AASHTOWareBr75s Connection type: Microsoft SOL Server e

1 SOL Server connection details
Host address: localhost
1. Select one of Database: AASHTOWareB(T5 v Refresh
the databases Windows Authentication
provided SQL Encrypt
New Delete

2. Click OK 4— Cancel Test connection
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AASHTOWare Bridge Design and Rating Environment Tour

Once successfully connected, the Bridge Explorer opens. The Bridge Explorer
allows the entry of new bridge information into BrD/BrR or access existing bridge
information. The left portion of the Bridge Explorer contains a tree. Each tree item
includes a button, a folder and a name. The right portion of the Bridge Explorer
presents a complete list of the bridges corresponding to the folder selected on the

tree.

ERIDGE EXPLORER BRIDGE

d & Import @@

MNew © Batch Find

Bridge

TOOLS VIEW

AASHTOWare Bridge Design and Rating

2 Exchange In

%} Batch

Manage

-7 Favorites Folder
[ Rec ;
= @ All Bridges
- # Templates

----- Deleted Bridges

Bridge Explorer
tree

N

V

[=TEE I < I, R S VE I (S ]

O = o w2 O WD

P =
(=l =]

ra

Bridge ID
TrainingBridge
TrainingBridge2
TrainingBridge35
PCITrainingBridge1
PCITrainingBridge2
PCITrainingBridge3
PCITrainingBridged
PCITrainingBridge5
PCITrainingBridged
Example?
RCTrainingBridge1
TimberTrainingBridge
FSys GFS TrainingBridge1
FSys FS TrainingBridge2
FSys GF TrainingBridge3
FLine GFS TrainingBridge1
FLine F3 TrainingBridge2
FLine GF TrainingBridge3

TrussTrainingExample

Bridge list corresponding

to the selected folder

Exchange
Bridge NamY District County

Training Bridge 1{LRFD)

Training Bridge 2{LRFD)

Training Bridge 3{LRFD)

PCI TrainingBridge1(LFR)
PCITrainingBridge2(LRFD)

PCI TrainingBridge3(LFR)
PCITrainingBridge4(LRFD)

PCI TrainingBridge5(LFR)
PCITrainingBridge&(LRFD)
Example 7 PS (LFR)

RC Training Bridge1(LFR)

Timber Tr. Bridge (ASR)
FloorSystem GFS Training Bridge 1
FloorSystem FS Training Bridge 2
FloorSystem GF Training Bridge 3
FloorLine GFS Training Bridge 1
FloorLine F5 Training Bridge 2
FloorLine GF Training Bridge 3

Truss Training Example

LRFD Substructure Example 1 LRFD Substructure Example 1
LRFD Substructure Example 2 LRFD Substructure Example 2

Unknown  Unknown (F)
Unknown  Unknown (F)

Unknown  Unknown (F)

Unknown  Unknown (F)
Unknown  Unknown (F)
Unknown  Unknown (F)
Unknown  Unknown (F)
Unknown | Unknown (P)

Unknown  Unknown (F)
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AASHTOWare Bridge Design and Rating Environment Overview

Bridge Explorer Window

AASHTOWare Bridge Design and Rating

ERIDGE EXPLORER [ BRIDGE FOLDER RATE

Tools  view | —— Bridge Explorer tabs

Ij & Import @é

Mew © Batch v | g A Bxchange In —— Bridge Explorer ribbon
Q) Batch v commands
Bridge Manage Exchange
- Favorites Folder BID Bridge ID Bridge Name District County
- Recent Bridges 1| TrainingBridge1 Training Bridge 1(LRFD) Unknown | Unknown (P)
gi:ng;:tes 2 TrainingBridge? Training Bridg 2(LRFD) Unknown  Unknown (P)
... Deleted Bridges 3 TrainingBridge3s Training Bridge 3(LRFD) Unknown | Unknown (F)
4 PClTrainingBridge PCI TrainingBridge1(LFR)
5 PCITrainingBridge2 PCITrainingBridge2 (LRFD)
6| PCITrainingBridge3 PCI TrainingBridge3(LFR)
7 PClTrainingBridged PCITrainingBridge4(LRFD)
8| PClTrainingBridge5 PCI TrainingBridge5(LFR)
9 PClTrainingBridget PCITrainingBridge&(LRFD)
10 EBxample? Example 7 BS (LFR)
11 RCTrainingBridgel RC Training Bridge1(LFR)
12 | TimberTrainingBridgel Timber Tr. Bridge1 (45R)
13 FSys GFS TrainingBridge1 FloorSystem GFS Training Bridge 1 Unknown | Unknown (P)
14 FSys FS TrainingBridge2 FloorSystem FS Training Bridge 2 Unknown | Unknown (P)
15 | FSys GF TrainingBridge3 FloorSystem GF Training Bridge 3 Unknown | Unknown (P)
16 | Fline GFS TrainingBridge1 FloarLine GFS Training BEridge 1 Unknown | Unknown (F)
17 | Fline FS TrainingBridge2 FloorLine FS Training Bridge 2 Unknown | Unknown (F)
18 Fline GF TrainingBridge3 FloorLine GF Training Bridge 3 Unknown | Unknown (P)
19 TrussTrainingExample Truss Training Example
20 LRFD Substructure Example 1 LRFD Substructure Example 1
21 LRFD Substructure Example 2 LRFD Substructure Example 2
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AASHTOWare Bridge Design and Rating Environment Overview

Bridge Workspace Window

Bridge Design/Rate
Workspace tree contextual tab Reporting tab .
P P g Ribbon
commands
E Bridge Workspacy - Visual Reference 1 AMNALYSIS REPORTS
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW l [ DESIGN/RATE l [ REPORTING l
3 o 31 e
Walidate Close Export Refresh Open
Bridge Manage
Workspace X Schematic s X Report

ﬁ-ridge Companents

B M Visual Reference 1
& [ Companents
- [ Diaphragm Definitions
« [ Lateral Bracing Definitions
B &3 SUPERSTRUCTURE DEFINITIONS
B- brrf Typical Span

e | Impact/Dynamic Load Allowance
- 4 Load Case Description
-~ 457 Framing Plan Detail

-2 Bracing Deterioration

- B5C Bracing Spec Check Selection
- B Structure Typical Section

- ot Superstructure Loads

- [ Shear Cannector Definitions
B [ Stiffener Definitions
& [ MEMBERS
= &) BRIDGE ALTERNATIVES

\ -- {My Existing 2 Span Rolled Beam (E) (Cy

Bridge Workspace

free

Analysis
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Bridge Explorer Window

Sorting the Bridge List

Once a folder is selected to find a bridge, the corresponding bridge list may be
sorted to make the search easier. Sorting the bridge list requires clicking on a
column heading. The first time this is done, it will sort alphabetically in ascending
order. Clicking again, will result in a descending sort. This sorting works for all the
columns in the Bridge Explorer.

1. Click on 2. Click on
column PR location
heading to BID, Bridge ID Bridge Name District ~ County Facility location | T+ heading to

sort the bridge 1| TrainingBridge1 raining Bridge 1{LRFD) Unknown  Unknown (P} SR 0051 Pittsburgh 0051 st sort
ID in 2| TrainingBridge2 raining Bridge 2(LRFD) Unknown  Unknown (P) | N/A N/A -1 N location in
ascending 3| TrainingBridge3s raining Bridge 3(LRFD) Unknown  Unknown (7) 179 pitsbugh  |0070 |0 ascending
order 4| PCTrainingBridge Cl TrainingBridge1(LFR) 1 order
5|/ PCITrainingBridge2 'ClTrainingBridge2(LRFD) -1
&| PCITrainingBridge3 Cl TrainingBridge2(LFR) -1
7| PCITrainingBridged 'CITrainingBridged(LRFD} -1
8 PCITrainingBridge5 'Cl TrainingBridge5(LFR) -1
9| PClMrainingBridge6 'ClTrainingBridge6(LRFD) -1
10| Example? ample 7 PS (LFR) -1
11| RCTrainingBridge1 C Training BridgeT1(LFR) -1
12| TimberTrainingBridge1 imber Tr. Bridge1 (ASR) -1
13| FSys GFS TrainingBridgel loarSystem GFS Training Bridge 1 Unknown  Unknown (P) | NJ-Turnpike| NICity -1
14| Fys FS TrainingBridge? loorSystem FS Training Bridge 2 Unknown  Unknawn (B) 1-95 NYC -1
15| Fys GF TrainingBridge2 loorSystem GF Training Bridge 3 Unknown  Unknawn (P} 1-95 ATL -1
18] FLine GFS TrainingBridgel loorline GFS Training Bridge 1 Unknown  Unknown (P)  I-73 JAX -1
17| Fline FS TrainingBridge2 loarline FS Training Bridge 2 Unknown  Unknown (P)  I-75 GNV -1
18] Fline GF TrainingBridge3 loorline GF Training Bridge 3 Unknown  Unknown (P)  1-G5 NY 15
19| TrussTrainingExample russ Training Example 5
20 LRFD Substructure Example 1 LRFD Substructure Example 1
21| LRFD Substructure Example 2 |LRFD Substructure Example 2 SR 4034 ERIECOUNTY | 4034 F
22| LRFD Substructure Example 3 |LRFD Substructure Example 3
23| LRFD Substructure Example 4 LRFD Substructure Example 4 (NHI Hammer Head) -1
24 Visual Reference 1 isual Reference 1 Unknown  Unknown (P)  I-76 WAITSFIELD I-76 M
25| Culvert Example 1 ulvert Example 1 STHE0
28] Curved Guide Spec urved Guide Spec Example(LFR) 1
27| MultiCell Box Examples ulti Cell Box Examples 100
28| Gusset Plate Example usset Plate Example Unknawn Some Highway
29| Splice Example plice Example -1
3. Select 30| Simple DL-Cont LL-Splice imple DL Splice Unknown  Unknown (P) N, b -1 N
bridge > | 31\ MetalCubvertbample] etalCulvertExample 1 1 ]
from list

Double-clicking on a bridge from the bridge list opens the Bridge Workspace. The
Bridge Workspace houses multiple docked panels namely Workspace,
Schematic, Report and Analysis. These panels can be docked, undocked,
moved, or resized.
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The Workspace window consists of Bridge and Components tab. The tree in
these tabs work like the File Explorer file tree, except that instead of sorting files
and folders, these tabs sort out different components of a bridge. The components
include the items the bridge uses, girders or beams, and deck to name a few. The
Components folder consists of all the items defined in the Components tab. Each
major component has components unto itself. The Materials component of the
Components tab, for example, is broken down into Structural and Reinforcing
Steel, Concrete, Prestress Strand/Bar, Soil and Timber. These separate
divisions are again broken down to the different materials of that division’s type.
For example, under Concrete, there may be a description for concrete class A, B
and C.

Components defined in
the Components tab

Bridge component

Workspace — 0O Workspace — 0O
\Bndnn Companents A Bridge  Components
|;‘{ M Visual Reference 1 / \ ﬁ C-omponentr. \
,g- ) Companents = @ Aﬁppurbenances
§ SE-R6-82 TYPE A/B - [ Generic
-~ . 36WF(B36a),36X16.9x250 [P) Median
- 3/8 inch Weld to Diaphragm [PJ Pafa.pet
"7l 3/8 inch Weld To Web - I|r_'J Railing
- LFE 1996 AASHTO Std. Specifications | || | |l .7 E SB-R6-82 TYPE A/B
- LRFD 1998 AASHTO LRFD Specifications B [ Beam Shapes
- T Class A When k- [ Connectors
- @ Structural or unknown grade prior 1954 enterin g B @ Factors . )
. T 1936 to 1963 LRFD Substructure Design Settings

; a Diaphragm Definitions \ da?ttiesftsn - Eﬁ Matenals.
ﬁ Lateral Bracing Definitions p @Alummum
= ) SUPERSTRUCTURE DEFINITIONS and work [ Concrete
B- ‘v Typical Span down @ Prestress Bar
j Impact/Dynamic Load Allowance ﬁ Prestress Strand
- ot Load Case Description - @ Reinforcing Steel
- & Framing Plan Detail @ Soil
- [ Bracing Deterioration N @ Si_:ructural Steel
BSC Bracing Spec Check Selection - [ Timber
- BT Structure Typical Section
- gtdr Superstructure Loads
- [J Shear Connector Definitions _
B [ Stiffener Definitions Material component
= ) MEMBERS and its sub
- Ia components
- Ie2 \ /
IcG:
- T G4(G2) \\

I G5(G1)
= ) BRIDGE ALTERNATIVES Other components of

.. M Existing 2 Span Rolled Beam (E) (C) // the bridge
|




AASHTOWare Bridge Design and Rating Visual Reference

The schematics of various items in Bridge Workspace can be viewed in the
Schematic window. To view a schematic, highlight the item on the Bridge
Workspace tree and click on the Schematic button on WORKSPACE tab.

E Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS

ERIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING

BT = =

Close Export Refresh Open

Schematic
Bridge Manage
Workspace £ # Schematic
Bridge  Companents Framing Plan
E M Visual Reference 1 B¢ BT WE
- [ Components —_—
- [ Diaphragm Definitions Visusl Referance 1
| Lateral Bracing Definitions T e
B &[5} SUPERSTRUCTURE DEFINITIONS Tonzz00e
o open 2 hyef Typical Span
Frammg Plan - Impact/Dynamic Load Allowance
schematic ey

2ii Load Case Description 21478
45 Framing Plan Detail
Bracing Deteriaration

- BSC Bracing Spec Check Selection
~ T Structure Typical Section

itz i3 /
i i i
13508 " : : 1360429
- 2 Superstructure Loads '9:,4 \\ < = 7y = = o \\-,, .
[ Shear Cannector Definitions ﬂ;ﬂ/ £ - = R;(.r, ¥
- [ Stiffener Definitions ' ‘-’)a/ 1 = e s
=- & MEMBERS A

s ha a2 e A
I % ! ! ] %,
o <) %, E]

3, Yt
- I a3 2 P
- I G4(G2)

I G5(G1)

El- 5} BRIDGE ALTERNATIVES
™ Existing 2 Span Rolled Beam (E) (C)

The Analysis Window of Bridge Workspace has panels to display the analysis
event, analysis progress, and error/warning messages. The analysis progress and

the error/warning messages displayed are corresponding to the highlighted item
in the Analysis Event panel.

Analysis - 0 X
Analysis - Typical Span Analysis
/ \ \/ Progress
4 O Analysis Event Info - Generating model domain for line girder analysis..
. . Info - G3: Center Girder User-defined Std live load distribution factors will be
4 @ Typical Span used.
i Info - Finished generating model domain for line girder analysis..
4 @ GIRDER-SYSTEM MEMBERS Info - Capacities determined using AASHTO Std Specifications 17th Edition
i i Info - Ratings determined using AASHTO MBE Specifications grd Edition, 2023
& G1 [Outer Girder] Interims

Error - No vehicle has been defined for live load analysis!
Error - Line girder engine validation failed!
Error - Analysis failed!

@ G2 [Inner Girder]

Y, Error and
& G3 [Center Girder] / warnin g
W —
© G4 [Inner Girder] - >*—messages
@ Errors |/t Warnings
\ @ G5 [Outer Girder] / Tma DeEiEe
l (<] Error - Mo vehicle has been defined for live load analysis!
(<] Error - Line girder engine validation failed!
. X Error - Analysis failed!
Analysis Event = y

Close

10
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Checking Data Integrity

After completing data entry for a bridge, the next step is to check the data for
missing components. In some cases, this may not be necessary, but in general
practice, it is always good to ensure all the data is entered for bridge design or
rating. To run the check, click on the Validate button from the WORKSPACE tab.
The Validation tab will appear on the Report Window. This window will provide a
summary of the bridge data that has been entered. It will also list a series of
warnings regarding the data. If something is missing, it will be listed here. Use
this as a guide to ensure data entry is complete.

E Bridge Workspace - Visual Reference 1 AMNALYSIS REPORTS ?

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

i 3 =
Validate Close Export Refresh Open

Bridge Manage
Schematic Analysis
Workspace & X Report
EBridge Companents Validation - Visual Reference 1
B D Visual Reference 1
B [ Components Total Number of Messages: =0 |=® MNumber of warnings
- [Fﬂ Diaphragm Definitions umber of Information Messages: 33
- [ Lateral Bracing Definitions Number of Warning Messages: 17
& [ SUPERSTRUCTURE DEFINITIONS Number of Exror Messages: o
B e Typical Span
j Impact/Dynarnic Load Allowance / \
- 5t Load Case Description Bridge: Visual Reference 1 . L.
. 45 Framing Plan Detsil Existing bridge alternative: Existing 2 Span Rolled Beam
g 3 Current bridge alternative: Existing 2 Span Rolled Beam
[ Bracing Deterioration Existing 2 Span Rolled Beam (Bridge Alternative)
- B5C Bracing Spec Check Selection Span 1 (Superstructure)
M Structure Typical Section Existing supelstruci‘umaalltemative: Ro]]llzié Beam Span
Current superstructure alternative: Ro! Beam Span
#r Superstructure Loads_ . Rolled Beam Span (Superstructure Alternative) Summary of
- [ Shear Connector Definitions Typical Span (Superstructure Definition) = bridge
[ stiffener Definitions No errors or warnings. It ti
= ) MEMBERS Span 2 (Superstructure) ) allernatives
TG Existing superstructure alternative: Rolled Beam Span
Current superstructure alternative: Rolled Beam Span
Ic2 Rolled Beam Span (Superstructure Alternative)
- IG3 Typical Span (Superstructure Definition)
- I G4(G2) No errors or warnings.
L. T Gsen Warning: No substructures defined.
. ‘Warning: No culverts defined.
= | BRIDGE ALTERNATIVES Typical Span (Girder System Superstructure Definition)
ER Y Existing 2 Span Rolled Beam (E) (C) Girder Members
& [ SUPERSTRUCTURES G1 (Girder Member)

Ml Snan 1 Existing member alternative: Outer Girder
: P: Current member alternative: Outer Girder
¥ Span 2 Onter Girder (Member Alternativel

connectors have not. Check for correct composite action.
‘Warning: Lateral support ranges are not defined.
‘Warning: Haunch ranges not%eﬁned_
‘Warning: No points of interest defined.
Gz (Girder Member)
Exasting member alternative: Inner Girder

‘Warning: Shear connector ranges are not defined.
Warning: Composite deck values have been defined but shear
Warnings

11
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Saving your Bridge Data
Once the data has been entered and verified, click on the Save button from the
WORKSPACE tab to save the data. If the bridge workspace is closed before
saving, AASHTOWare Bridge Design and Rating will prompt to save the data.
Before saving, AASHTOWare Bridge Design and Rating will validate the data and
ask if you want to continue.

D_>110' 8222 B | Eridge Workspace - Visual Reference 1 ANALYSIS REPORTS
Bridge Design & Rating % BRIDGEWORKSPACE ~ WORKSPACE ~ TOOLS ~ VIEW  DESIGN/RATE  REPORTING
'QI Save changes to Visual Reference 17 E ﬁ & ﬁ B
- = — Save % Revert Close Export Refresh Open
l . N\ or click to save
e Bridge Manage
2. Saved
{M Bridge Validation hd
'
Total Number of Messages: 5o
Number of Information Messages: 33
Number of Warning Messages: 17
Number of Error Messages: o
Bridge: Visual Reference 1
Existing bridge alternative: Existing 2 Span Rolled Beam
Current bridge alternative: Existing 2 Span Rolled Beam
Existing 2 Span Rolled Beam (Bridge Alternative)
Span 1 (Superstructure)
Existing superstructure alternative: Rolled Beam Span
Current superstructure alternative: Rolled Beam Span
Rolled Beam Span (Superstructure Alternative)
Typical Span (Superstructure Definition)
No errors or warnings.
Span 2 (Superstructure)
Existing supersiructure alternative: Rolled Beam Span
Current superstructure alternative: Rolled Beam Span
Rolled Beam Span (Superstructure Alternative)
Typical Span (Superstructure Definition)
o errors or warnings.
Warning: No substructures defined.
Warning: No culverts defined.
Typical Span (Girder System Superstructure Definition)
Girder Members
G1 (Girder Member)
Existing member alternative: Outer Girder
Current member alternative: Outer Girder
Outer Girder (Member Alternative)
Tarminma Thanm anmmantae rammnc amn nad dofimad A
| Continue Saving I Cancel Save Operation

! !
Click to save Click to go back
to workspace

12
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Starting a new Bridge

The bridge selected for this exercise is called Visual Reference lcarrying I-76 over
the MAD River. The bridge was approved for construction in 1983. It is a two simple
span steel structure with each span being 84’. Each span was constructed with 36
inch deep wide flange steel rolled sections (36 WF 250) 83’-3” in length. At the
pier, a joint was constructed in the deck. The following data shall be entered into
BrDR.

The units for this example will be in English.

Materials

Structural Steel: Unknown from 1938 to 1939.

Concrete: From Plans, Concrete Class “A” assume this was 3500 psi.

Reinforcing Steel: Unknown from 1938 to 1939.

Members:

Rolled Beam: 36 WF250

Other items:

The deck is 7” thick concrete — no haunches over beams.

The bridge has concrete railing.

Bridge Layout: See image below.

13
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Visual Reference 1 - Typical Span
I-76 / MAD RIVER

05/14/08

and Rating Visual Reference

§1-4 7/8"

| G1
4 —135.0 deg. K 135.0 deg.
Vs G2 Ve
/ | | KQ
6})} \ | G3 3{6‘
D d’a
6?)) G4
©n
&
‘/@/ G5
5/
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Navigating the folders
The first step is to start BrDR and open the bridge file. This requires
navigating through the directories to locate the required to the bridge

file.

-7 Favorites Folder
@' Recent Bridges
- @ Al Bridges

----- # Deleted Bridges

77 Favorites Folder
[ Recent Bridges
- @ Al Bridges
B @ Templates
- [ Deleted Bridges

Selecting the Bridge file
The right pane of the Bridge Explorer will display all the bridges in
the Sample Bridges folder. Select BID 24 — Visual Reference 1 as
shown below.

Design and Rating Visual Reference

-7 Favorites Folder
- Recent Bridges
= @ All Bridges

B- @ Templates
B @ sam ple Bridges

[ AlSI LRFD Example Bridges
- Concrete Example Bridges

[ Steel Example Bridges
-2 Timber Example Bridges

- [ Deleted Bridges

é :Z::::E;r:;::r Ch;:l?d Cohsfgi-d BID Bridge ID Eridge Name District County Facility Location Route = Feature Intersected
¥ Al Bridges 1| TrainingBridgel Training Bridge 1(LRFD) Unkrown Unknown (P) 58 0051 Pittsburgh 0051  SRE060
¥ Deleted Bridges 2 TrainingBridge? Training Bridge 2(LRFD) Unknown  Unknoven (B) | N/A N/A K N/A
3 TrainingBridge3s Training Bridge 3(LRFD) Unknown  Unknown (P) 179 Pittsburgh 0079 OChio River
4 PCITrainingBridge1 PCI TrainingBridge 1{LFR) -1
5 | PClTrainingBridge2 PCITrainingBridge2(LRFD) -1
6 PCITrainingBridge3 PCI TrainingBridge3({LFR) -1
7 PClTrainingBridged PCITrainingBridged(LRFD) -1
8 | PCITrainingBridge5 PCI TrainingBridge3({LFR) -1
9 PCITrainingBridgeb PCITrainingBridge6(LRFD) -1
10 Example? Example 7 P5 (LFR) -1
11 RCTrainingBridgel RC Training Bridge1{LFR) -1
12 TimberTrainingBridge1 Timber Tr. Bridge1 (ASR) -1
13 | FSys GFS TrainingBridgel FloorSystem GFS Training Bridge 1 Unknown  Unknown (P)  NJ-Tumnpike  NICity -1
14 FSys FS TrainingBridge2 FloorSystem FS Training Bridge 2 Unknown  Unknown (P) 1-85 NYC -1
15  FSys GF TrainingBridge3 FloorSystem GF Training Bridge 3 Unknown  Unknown (P} 1-95 ATL -1
16 FLine GFS TrainingBridge1 Floorline GFS Training Bridge 1 Unknown  Unknown (P} 1-75 JAX -1
17  Fline FS TrainingBridge2 Flaarline FS Training Bridge 2 Unknown  Unknown (P} 1-75 GNV -1
18 | Fline GF TrainingBridge3 FloorlLine GF Training Bridge 3 Unknown  Unknown (P) 1-95 NY 15
19 TrussTrainingExample Truss Training Example 5
20 LRFD Substructure Example 1 | LRFD Substructure Example 1
21 LRFD Substructure Example 2 | LRFD Substructure Example 2 SR 4034 ERIE COUNTY | 4034 | FOUR MILE CREEK
22 LRFD Substructure Example 3 | LRFD Substructure Example 3
23 LRFD Substructure Exarmnple 4 LRFD Substructure Example 4 (MHI Hammer Head) -1
[ > 24 Visual Reference 1 Visual Reference 1 Unknown Unknown (F) |-76 WAITSFIELD I-76 MAD RIVER
25 Culvert Example 1 Culvert Example 1 STHeO
26 | Curved Guide Spec Curved Guide Spec Example(LFR) 1
27 MultiCell Box Examples Multi Cell Box Examples 100
28 Gusset Plate Example Gusset Plate Example Unknown Some Highway
29 Splice Example Splice Example -1
30 | Simple DL-Cont LL-Splice Simple DL Splice Unknown  Unknown (P) | N/A MNAA -1 MNAA
31 MetalCulvertExamplel MetalCulvertExample 1 1
L
Total Eridge Count: 31

15



Checking out a Bridge
The columns Checked Out and Checked Out By indicate if the
bridge is checked out and by whom. Before making any changes to a
bridge file, the bridge will need to be checked out .

To check out a bridge, select the bridge file:

ABSHTOWare Bridge Design and Rating ? - 0O
BRIDGEEXPLORER  BRIDGE ~ FOLDER  RATE  TOOLS  VIEW
Ij & A CheckOut | — & Import & T Ib
New  CheckOut Open O Batch ¥ gy copy Copy Delete ‘& Exchangein
Authorizstion Tov
Dy Batch v
Bricge Manage Exchange
1 Favorites Folder Checked  Checked . - . .
82 Recent Bridges =~ wny | D Bridge ID Bridge Name District | County Facility location  Route | Feature Intersected
Al Ltz 1 TrainingBridge1 Training Bridge 1(LRFD) Unknown  Unknown (P) | SR 0051 Pittsburgh 0051 | SR 6060
B Deleted Bricges 2 TrainingBridge2 Training Bridge 2(LRFD) Unknown  Unknown (B)  N/A N/A -1 N/A
3 TrainingBridge3S Training Bridge 3(LRFD) Unknown  Unknown (P) | 1-72 Pittsburgh 0079 | Ohio River
4 PCTrainingBridget e A
5 PClTrainingBridge? & Open Crl+O -1
6 PCTrainingBridge3 n i -1 Right click on
7 Rar i -1 the bridge file
8 PClTrainingBridge5 [ﬂ Check-Out and select
9| Fcl E - Check-Out from
10 Example? ﬂ Check-Out Authorization > -1 the menu
11 RCTraining8ridge s o -
12 TimberTrainingBridget L} Copy fri Rl
13 FSys GFS TrainingBridgel 1  Delete Unknown Uninown (P) | NJ-Turnpike | NICity -1
14 FSys FS Training8ridge2 I e Unknown Uninowin (P) | 1-95 NYC -1
ate
15 FSys GF Training8ridge3 L Unknown Uninowin (P) | 195 ATL A
16 Fline GFS TrainingBridgel  [E  Rating Results Unknown  Unknown () | 175 1A% -1
17 Fline F$ TrainingBridge2 Ry S Unknown Unknown (F) | 175 GNY -
18 Fline GF TrsiningBridge3 Unknown Unknown (P)  1-95 NY 15
19 TrussTrainingExample A Report Tool 5
20| LRFD Substructure BGmple” o gz nrments
21 LRFD Substructure Example & SR4034  ERECOUNTY 4034  FOUR MILE CREEK
22 LRFD Substructure Example : =
23 LRFD Subsiructure brample [ Bridge Exchange > - Select the
> [ 24 Visual Reference 1 bridae file
25 Culvert Example 1 Culvert Exsmple 1 STHEO g
26 Curved Guide Spec Curved Guide Spec Exsmple(LFR) 1
27 MuitiCell Box Examples Multi Cell Box Examples 100
28 Gusset Plate Example Gusset Plate Example Unknowin, Some Highway
29 Splice Example Splice Example -1
30 Simple DL-Cont LL-Splice  Simple DL Splice Unknown Unknown (F) | N/A /A R
31 MetalCulvertExample] MetalCulvertExample 1 1
«
Total Bridge Count: 3
22 LRFD Substructure Example 3 | LRFD Substructure Example 3
. 23 LRFD Substructure Example 4 | LRFD Substructure Example 4 (WHI Hammer Head) The bridge is
3 % Bridge 24 Visual Reference 1 Visual Reference 1 Unknown  Unknoy now checked
25 Culvert Example 1 Culvert Example 1 out
26 Corved Guide Sner Curved Guide Snec Fyvamnle(l FRY
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Creating and Deleting Shortcut

Shortcuts in BrDR are created in file list such as a user defined local
folder. In some cases, folders with a filter can be created. To illustrate
this, let’'s create a new folder using the list option. With All Bridges
selected, select Folder from the ribbon and click the New button.

E AASHTOWare Bridge Design and Rating

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WIEW

L] +

New Add to
Favorite
Folder Manage
-1 Favorites Folder Checked  Checked .
[ Recent Brid Out Outgy | BIP Bridge ID
El"g All Bridges 1 TrainingBridgel Trainir
- Templates _ 2 TrainingBridge2 Trainir
Elﬁ Sample Bridges 3 TrainingBridae3s Traini
[ AISI LRFD Example Bridges raning=rege e
B Concrete Example Bridges 4 F'CITra!n!ngBr[dge‘l PCI i
[ Steel Example Bridges 5 | PCITrainingBridge2 PClITra
..... [ Timber Example Bridges 6 PClTrainingBridge3 PCI Tri
- [ Deleted Bridges T PClTrainingBridged PClITra
& | PClMrainingBridges PCI Tri

Enter a Folder Name (e.g. Working), select List under Save options
and click on the Save folder button.
8 New Folder Properties o e — O >

Save options Folder ownership

Description: Public
O st Fiter Q Private
Owner: bridge
Location text Location list Attribute text Attribute list Custom agency fields Advanced
Find now

Location: Starts With  +

Route: Starts With ~ ~ New search

mi Post between and

Help

Save folder

Close

17
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The created folder appears in the left pane of Bridge Explorer as
shown below.

E AASHTOWare Bridge Design and Rating

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

12 & +

Mew Rename Properties Add to Delete
Fawarite
Folder Manage
-7 Favorites Folder Checked | Checked .
[ Recent Bridges Out Qut By BID Eridge ID

= @ All Bridges
- @ Templates
= @ Sample Bridges
- [ AlSI LRFD Example Bridges
- Concrete Example Bridges
[ Steel Example Bridges
2 Timber Example Bridges

----- ¥ Delsted Bridges

Navigate back to the Sample Bridges folder and select the bridge to
be copied. Click on the Copy button from the ribbon.

E AASHTOWare Bridge Design and Rating

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WVIEW

Iy \gl __ [
4 Check Out DL. & Import @é b ‘ﬁ
New Authorization Open © Batch ~ Find Copy Delete ﬁ Exchange In
by User Tow % Batch
Bridge Manage Exchange
1y Favorites Folder Checked  Checked . !
[ Recent Bridges Out Out By BID ye o] Bridge Nai
78 All Bridges > 1 TrainingBridge1 Training Bridge 1(LRFD)
E‘ﬁ Templates - . - -
5 #s G 2 TrainingBridge2 Training Bridge 2(LRFD)
 e— . 3 | TrainingBridge3s Training Bridge 3(LRFD)
[ AlS| LRFD Example Bridges gEneg 9 =neg
[ Concrete Example Bridges 4 PClTrainingBridge PCl TrainingBridge1(LFR)
- Steel Example Bridges 5 | PClTrainingBridge2 PCITrainingBridge2 (LRFD)
- [ Timber Example Bridges 6 PClTrainingBridge3 PCl TrainingBridge3(LFR)
Iﬁ ‘Warking 7 PClTrainingBridged PCITrainingBridged(LRFD)
[ Deleted Bridges & PClTrainingBridge5 PCl TrainingBridge5(LFR)
9 | PClTrainingBridget PClTrainingBridge6({LRFD)
10 Example7 Example 7 PS (LFR)
11 RCTrainingBridge RC Training Bridge1(LFR)
12 TimberTrainingBridgel Timber Tr. Bridge1 (ASR)
13 FSys GFS TrainingBridgel FloorSystem GFS Training Bric
14 | FSys FS TrainingBridge2 FloorSystem FS Training Bridc
15 | FSys GF TrainingBridge3 FloorSystem GF Training Brid:
" . ———— . - .. - - oo o

Total Bridge C
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With the newly added Working folder selected, click on the Paste
button from the ribbon. The following window appears. Verify the
bridge details, rename if desired and check the Add to current folder
checkbox to copy this bridge to the Working folder. Checking this
checkbox adds the created copy to the Working folder along with
saving the bridge in All Bridges -> Sample Bridges folder. This
implies that unchecking this checkbox only creates a copy of this
bridge in the Sample Bridges folder. Click OK to close the window.

i
BRIDGE EXPLORER M FOLDER
d 8 /A Check Out
New A_tho'lzaltlcn
by User~
Bridge

AASHTOWare Bridge Design and Rating

1.7 Favorites Folder
[ Recent Bridges
- Al Bridges
= [~ Templates
B ¥ Sample Bridges
[ AIS| LRFD Example Bridges
- Concrete Example Bridges
[ Steel Example Bridges
LB
‘ﬁ Waorking
- [ Deleted Bridges

Example Bridges

RATE TOOLS VIEW E
é Import PN =
P % "B
O Batch Find Paste ':S Exchange In
% Batch ~
Manage Exchange
Checked =~ Checked
Out Out By BID Bridge ID Bridge Name
M
Eridge 1D: Copy of TrainingBridge1 Add to current folder
MBI Structure D (8): Copy of TrainingBridge1
Name: Copy of Training Bridge 1(LRFD)
Description: Copy of Training Bridge 1(LRFD)
oK Cancel Help

Total Bridge Count:

A copy of this bridge is now available in the Working folder.

o |
BRIDGE EXPLORER M FOLDER
|_L| B FA Check Out
New A.tho’iza.ti:n
by User~
Bridge

AASHTOWare Bridge Design and Rating

-7 Favorites Folder

@ Recent Bridges

- @ All Bridges

= # Templates
Elﬁ Sample Bridges

-7 AISI LRFD Example Bridges
- Cancrete Example Bridges
[ Steel Example Bridges
-2 Timber Example Bridges

Deletea Endges

RATE TOOLS VIEW
& Import Py
(&)
0 Batch Find {& Exchange In
% Batch
Manage Exchange
Checked | Checked .
Out Out By BID Bridge 1D Bridge Name
[ # Bridge 32 Copy of TrainingBridge1 l Copy of Training Bridge 1(LRFD)
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-
] AASHTOWare Bridge Design and Rating

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

By} @S @6

New Authorization *V Checkln Qpen © Batwh > Find Copy Copy 2 Exchange In
by User~ Tow % Batch v
Bridge Manage Exchange
17 Favorites Folder
[ Recent Bridges Chte)fjl:Ed cOhE:kBid B Eadoely Bridge Name
g All Bridges 13| FSys GFS TrainingBridge1 FloorSystem GFS Training Bridge 1
. 14 FSys FS TrainingBridge2 FloorSystem FS Training Bridge 2
& AISI LRFD Example Bridges 15 FSys GF TrainingBridge3 FloorSystem GF Training Bridge 3
B2 Concrete Example Bridges 16 Fline GFS TrainingBridge1 FloorLine GFS Training Bridge 1
[ Steel Example Bridges 17 Fline FS TrainingBridge2 FloorLine FS Training Bridge 2
- [E2 Timber Example Bridges 18  Fline GF TrainingBridge3 Floorline GF Training Bridge 3
‘ﬁ ‘Working 19 TrussTrainingExample Truss Training Example
[ Deleted Bridges 20 LRFD Substructure Example 1 LRFD Substructure Example 1
21 LRFD Substructure Example 2 LRFD Substructure Example 2
22 LRFD Substructure Example 3 LRFD Substructure Example 3
23 LRFD Substructure Example 4 LRFD Substructure Example 4 (NHI Hammer Head
3 Bridge: 24 Visual Reference 1 ‘isual Reference 1
25 Culvert Example 1 Culvert Example 1
26 Curved Guide Spec Curved Guide Spec Example(LFR)
27 MultiCell Box Examples Multi Cell Box Examples
28 Gusset Plate Example Gusset Plate Example
29 Splice Example Splice Example
30| Simple DL-Cont LL-Splice Simple DL Splice
31 MetalCulvertExample1 MetalCulvertExample 1
¥ ? Bridge 32 Copy of TrainingBridge1 Copy of Training Bridge 1(LRFD)
4

Total Bridge Count 32

It is to be noted that when copying a bridge, a shortcut of the original
file is created. Any changes made to this copy is making changes in
the original bridge file as well. The advantage of creating a shortcut in
the local folder is being able to return to the work quickly. Several
shortcuts of all bridges you are currently working on in your local
folder may be stored.

To remove a bridge from a folder, navigate to the Working folder,
select the bridge to remove and click on the Remove from button
from the ribbon. This option only removes the selected bridge from
the current folder and does not delete the original bridge.

B AASHTOWare Bridge Design and Rating

ERIDGE EXPLORER. BRIDGE FOLDER RATE TOOLS VIEW

& el JuREls

New Authorization “7V Checkln Cpen © Batch ~ Find Copy Copy | Remove 2 Exchange In
by User~ Tov % Batch ~
Bridge Manage Exchange
14 Favorites Folder Checked  Checked ! !
[ Recent Bridges Qut Qut By CE Em sl Endosiane
& @ Al Bridges B PR . B
E} @ > ? Bridge 32 Copy of TrainingBridge1 Copy of Training Bridge 1(LRFD)
Templates

= 4 Sample Bridges
- AISI LRFD Example Bridges
[ Concrete Example Bridges
- Steel Example Bridges
-3 1.

m
Iﬁ Waorking

(@ Deleted Bridges

pample Bridges
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Opening a bridge file
To open a bridge file, double click on the row in the table or select the
bridge and click on the Open button from the ribbon or right click on
the bridge and select Open from the menu. The Bridge Workspace
for the selected bridge will appear.

AASHTOWare Bridge Design and Rating
BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WVIEW
1 & | [ %
New Authorization “ Checkln Cpen © Batch ~ Find Copy Copy
by User~ Tov
Bridge Manage
-1 Favorites Folder Checked | Checked .
-2 Recent Bridges Out Out By BID Bridge ID
i g ’g Bridges 12 TimberTrainingBridge
‘B Templates 13 | FSys GFS TrainingBridge1
Ii_'l--ﬁ’Sample Bridges 14 | FSvs FS TrainingBridae2
(B2 AlS! LRFD Example Bridges ys > lreiningenege
@' Concrete Example Bridges 15 FSys GF TrainingBridge3
[ Steel Example Bridges 16 Fline GFS TrainingBridgel
..... [ Timber Example Bridges 17 | Fline FS TrainingBridge2
----- & Working 18 Fline GF TrainingBridge3
..... @ Deleted Bridges 18 TrussTrainingExample
20 LRFD Substructure Example 1
21 LRFD Substructure Example 2
22 LRFD Substructure Example 3
23 LRFD Substructure Example 4
[J b3 Bridge 24 Visual Reference 1
25  Culvert Example 1
26 Curved Guide Spec
27 MultiCell Box Examples
28 Gusset Plate Example
29 Splice Example
30 Simple DL-Cont LL-Splice
31 MetalCulvertExamplel
4

'(‘5 Exchai

h Check-In
% Batch

(f";__ Check-Out
ﬂ Check-Out Authorization

[} Copy

-1 Dielst

Wl Rate

=

Rating Results

il

Manage Analysis Events
Report Tool
Attachments

General Preferences

& 8 N

Bridge Exchange
Visual Keterence |
Culvert Example 1
Curved Guide Spec Example(LFR)
Multi Cell Box Examples
Gusset Plate Example
Splice Example
Simple DL Splice
MetalCulvertExample 1

Total Bridge Count

Ctrl+0

Ctrl+C

-

» =ad)

£l
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Opening the Bridge Description Window

The Bridge Workspace contains a tree of components that will be
used to build the model of the bridge. These components include
materials, members, load factors, distribution factors, bridge typical
section, railings, deck toppings, framing diaphragms and so on. In
addition to these components, a bridge file may also contain bridge
alternatives and for each bridge alternative, there may also be several
member type alternatives.

The first item in the Bridge Workspace tree is the Bridge
Description window. This will be titled with the Bridge ID. Double
click on this to bring up the Bridge Description window.

R Bridge Workspace - Visual Reference 1

BRIDGE WORKSPACE WORKSPACE TOO

LS

ANALYSIS REPORTS

WVIEW DESIGN/RATE REPORTING

2t
ch n
4y Check Validate

Bridge

Workspace

Eridge Compaonents

Cl

=1 M Visual Reference 1
I Companents
- [ Diaphragm Definitions
- [0 Lateral Bracing Definitions
- &2 SUPERSTRUCTURE DEFINITIONS
8 Pt Typical Span
k) BRIDGE ALTERNATIVES
B Existing 2 Span Rolled Beam (E) (C)

D Visual Reference 1

Bridge ID:  Visual Reference 1

Description Description (cont'd) Alternatives
Name: Visual Reference 1

Bridge in visual reference 1.
Description:

Location: WAITSFIELD
Facility carried (7): -76
Feat. intersected (6): MAD RIVER

Default units: US Customary ~

Bridge association...

MEI structure ID (8):

Glabal reference point

- O X
Bridge Workspace'
Template Superstructure
Bridge completely defined Culverts
Substructures
Custom agency fields
Year built: 1938
Length: 168 ft
Route number:  |-76
Mi. post: 1199.24640
oK Apply Cancel
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Bridge Description Information

™ Visual Reference 1 — O X
Bridge Workspace View
Template Superstructures
Bridge ID:  Visual Reference 1 NEBI structure ID (8):  VisualRef-01 Bridge completely defined Culverts
Substructures
Description Description (cont'd) Alternatives Global reference point Traffic Custom agency fields
Name: Visual Reference 1 Year built: 1938

Bridge in visual reference 1.

Description:

Location: WAITSFIELD Length: 168 ft
Facility carried (7): -76 Route number: 1-T6

Feat. intersected (6): MAD RIVER Mi. post: 1199.24640
Default units: US Customary v

Bridge association...

QK Apply Cancel

The following is a brief description of the information found in the Bridge
Description window. Most of the information in this window has been filled
out in advance. However, the data should be reviewed and modified as
required.

Bridge ID
Enter the bridge identification number assigned to the bridge. This

must be unique within the system.

NBI Structure ID

Enter the National Bridge Inventory (NBI) structure identification
number assigned to the bridge. This value corresponds with Item 8 —
Structure Number in the Federal Highway Administration’s Recording
and Coding Guide for the Structure Inventory and Appraisal of the
Nation’s Bridges (December 1988 and December 1995 Editions).
This must be unique within the system. See the Bridge Inspection
Manual Item 8 for more information.
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Template / Bridge completely defined

Select the appropriate box. If the template box is unchecked, BrDR
will see the bridge as being in the physical inventory as opposed to
being a scratch design or a bridge example in a personal library.
BrDR will include all bridges in the inventory for batch rating
calculations.

Bridge workspace view

Select the required checkboxes to populate the Bridge Workspace
accordingly. Options related to the selected checkbox items will be
available in the Bridge Workspace.

Name [Optional]
(Max of 50 characters)
Descriptive name — as from the title block of the plans.

Year built: YYYY
The year the current in-place structure was built.

Description
May include previous project numbers, designer and checker names

and project descriptions. This field should be considered a log of the
structures history including design, construction, rehabilitation, and
modification information to the best of the designers knowledge.

Location: LOCATION
(Max of 25 characters) Location of the structure.

Facility carried (7): FACILITY

(Max of 18 characters)

Enter the name of the road, highway, railroad, or other facility carried
by the bridge. This value corresponds with Item 7 — Facility Carried
by Structure in the Federal Highway Administration’s Recording and
Coding Guide for the Structure Inventory and Appraisal of the Nation’s
Bridges (December 1988 and December 1995 Editions).

Feat. Intersected (6): FEATURE

(Max of 24 characters)

Enter the name of the river, highway, railroad, or other features
intersected by the bridge. This value corresponds with Item 6 —
Features Intersected in the Federal Highway Administration’s
Recording and Coding Guide for the Structure Inventory and
Appraisal of the Nation’s Bridges (December 1988 and December
1995 Editions).
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Default units
Sl/Metric or US Customary unit system. This needs to be reviewed
and specified by the user.

Length: LENGTH

Length of the structure in feet (back to back). May need conversion if
design is in metric units. This may need to be edited if you are
changing the bridge’s length.

Route number: ROUTE
(Max. of 5 characters)
Enter the route number of the road carried by the bridge.

Mi post: POST

Mile marker of bridge location. (Max. of 9 characters)

If US customary units are being used, enter the mile post of the
bridge. If SI/Metric units are being used, enter the kilometer post of
the bridge.

Bridge association

Opens the Bridge Association window allowing you to specify this
current bridge as a BrR, BrD or BrR/BrD bridge and also allows the
bridge to be linked with BrM if this database is associated with BrM.

BrrR

A checkmark in this field indicates this bridge is available to
BrR. This field is read-only. Select the Bridge Association
button to change this selection.

BrD

A checkmark in this field indicates this bridge is available to
BrD. This field is read-only. Select the Bridge Association
button to change this selection.

BrM

A checkmark in this field indicates this bridge is linked
with BrM.  This  field is read-only. Select the
Bridge Association button to change this selection.
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Description (cont’d)
In this tab, all items are selected from a drop down list. Though
this information is picked up from the database, they need to
be updated if necessary.

M Visual Reference 1 - O X
Bridge Workspace View
Template Superstructures
Bridge ID: Visual Reference 1 MBI structure ID (8):  VisualRef-01 Bridge completely defined Culverts
Substructures
Description Description (cont'd) Alternatives Global reference point Traffic Custom agency fields
District (2): District 1 \,
County: 12 Chester e
Owner (22): State Highway Agency v
Maintainer: State Highway Agency v
Admin area: Unknown .
NHS Indicator: 1 On the NHS e
Functional class: 06 Rural Minor Arterial v
Bridge association...
OK Apply Cancel

District (2)

Select the highway district in which the bridge is located. This value
corresponds with Item 2 — State Highway Department District or
Highway Agency District in the Federal Highway Administration’s
Recording and Coding Guide for the Structure Inventory and
Appraisal of the Nation’s Bridges (December 1988 and December
1995 Editions). This field will be disabled if the bridge is linked with
BrM.
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County
Select the county in which the bridge is located.

Owner (22)

Select the name(s) of the owner(s) of the bridge. This value
corresponds with Item 22 — Owner in the Federal Highway
Administration’s Recording and Coding Guide for the Structure
Inventory and Appraisal of the Nation’s Bridges (December 1988 and
December 1995 Editions).

Maintainer
Select the name(s) of the maintainer(s) of the bridge.

Admin area
Select the administrative area for the bridge.

NHS Indicator
Select the National Highway System (NHS) indicator for the bridge.

Functional class
Select the functional class of the bridge.

The Apply button updates this window with all the changes made but
doesn’t close the window. The OK button applies the changes and
closes the window. Clicking on the Cancel window closes the window
without updating any changes made. This is true for all windows in

BrDR.
| oK I Apply I Cancel |
/f \\
Accept Accept Reject
changes changes changes
and close and do not and close
the close the the
window window window
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At this point the bridge data has been updated to reflect the field conditions.
Now we need to enter the materials, bridge members, load factors and other
required information to run an analysis. The data should be entered in the
order listed in the Bridge Workspace. This requires us to begin with
components of the bridge, starting with appurtenances.

Railings
Let us begin with first item on the list — Appurtenances. This bridge
as described has concrete railings.

1. Expand the Appurtenances folder and select Railing.

2. Double click on Railing or click on New from the WORKSPACE
ribbon, or right click and select New from the menu to open the
Bridge Appurtenances - Railing window.

3. Enter the railing as shown below and click OK to apply this data
and close the window.

o | Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS ? - [u] X

BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORIING
- 2
B:-@&C O
= L
New

save @ Reverl Cpoce Evpart Refresh

Bridge Manage
Workspace # X || Schematic % X | Report X
Bridge  Companents
-_|E3 Components
| Appurtenances
[ Generic
- B Median . il
9 Parapet ™ Bridge Appurtenances - Railing — O »
B [T Beam Sha 9 Expand Branch \
E . c [ —_—
B Connecto) @ Cojiapse Branch MName: SB-R6-82 TYPE A/B
i B Factors
SRR 2 N - - o
W B Materials| (4] Analyze HDSE Bridge Railing Facia Mounted Type A or B With 1'3" Curb
[ View Summary Report Description:
[a] View Detailed Report
8% General Preferences
[ Close Bridge Workspace All dimensicns are in inches

Reference Line —m

Dist. fi dge t troid: -
istance from edge to centroi Railing load:
13.59

h

121605 kip/ft

Effective wind
height:

30

\ y Back Frant /e
Copy from library.. Apply Cancel

—™ Width: 3307
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Bridge Members
The next step is to enter bridge members. For this example, an old
rolled steel beam section (36WF250) will be entered.

1. Expand the Beam Shapes -> Steel Beam Shapes and select |
Shapes.

2. Double click on | Shapes or click on New from the WORKSPACE
ribbon, or right click and select New from the menu to open the
Steel | Shape window.

3. Enter the data as shown below and click OK to apply this data and
close the window.

or | Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS ? = [m] X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
_ _ 2
i =
Save & Revert goqe Export Refresh New
Bridge Manage
Workspace s X Schematic X Report # X
Bridge Components
& 9 Components
i [ Appurtenances
=+ ) Beam Shapes
i [ Prestress Shapes
- ) Steel Shapes
- |3} Angles
k=) Channels
%3 Expand Branch w o
G- i Collapse Bra
#- [ Timber she @ Collapse Branch M Steel | Shape - O X
- BCﬂnnE(tDrs
B Factors | Mew a
[ LRFD Substruct |] Anslyze Narme: 36WF(B363),36X16.5x250 Rolled shape type
B [ Materials @ ummary Report
@ View Detailed Report 36WF(B36a),36X16.5x250 (Last Year Rolled 1943) o W shape M shape
Description:
i} General Preferences P s shape HP shape
Ed Close Bridge Workspace

Dimensions Properties

Copy to library... Copy from library... Apply Cancel
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Connectors
The next thing on the list is entering the connectors used in the bridge.
The plans indicate that the diaphragm connector angles are
connected to the girder flange by 100% electric welds. Since the angle
is a 3/8” thick angle we will assume a 3/8” weld.

ASD ultimate tensile strength: 40
LFD ultimate tensile strength: 40

LRFD ultimate tensile strength: 40

m o

0375 in
Fatigue Category E
Fatigue Category E

User Specified

ksi
ksi

ksi

oK

Workspace 1. Expand the Connectors folder in the tree.
Bridge Companents
= 8 Comporers 2. Double click on Weld to define the weld.
- [?JBeamShapeb
5+ ) Connectors
e 3. Enter the weld name.
BNail
@Rivet . . . H
= Weid 4. Indicate that the weld will be a fillet weld and enter the weld size.
- @Fadors
@LRFDSubstructure Design Settings i . .
B B Materials 5. AASHTO indicates this weld falls under the C category.
6. Will assume the weld to be of 40 ksi weld material. Requires a
user specification.
7. Repeat this process to enter another weld definition for a E
category 3/8” filled weld with same material.
™ Structure Definition Connectors - Weld — O x
Name: 3/8 inch Weld To Web e
Description:
( Type
o Filet weld D Structure Definition Connectors - Weld
Butt weld
\Weld size: 0375 in Marne: 3/8 inch Weld to Diaphrag
("LFD/ASD fatigue stress category: Fatigue Category C v Description:
“LRFD fatigue stress category: Fatigue Category C e 9 Type
/Electrode classification: User Specified w o Fillet weld
Electrode strength Butt weld
ASD ultimate tensile strength: 40 ksi Weld size:
LFD ultimate tensile strength: 40 ksi LFD/ASD fatigue stress category:
LRFD ultimate tensile strength: 40 ksi LRFD fatigue stress category:
\ Electrode classification:
Electrode strength
oK Appl

Apply

Cancel
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Load Factors

The next step is to enter load factors. The load factor input provides
a flexibility for states that may use different load factors. There are
settings for LFR, LRFD and LRFR methods. When the Factors
heading in the Components tree is expanded two methods will be
listed. Double-clicking on each will open a window to enter the
factors. As with prior components of the bridge data, you may copy
these values from the library.

My Factors - LFR - [m] X

Beta factors
load = Gamma

group  factor  p gn | (Lelp  CF 3 ECFEELX B sr W WL LFReSeT| EQ | ICE
]
0opG
M Factors - LRFD - o
Name:
Description:
Load factors | Load factors [cont'd)  Limitstates  Concrete  Steel  Wood  Buried structures  Load modifiers  Specifications
Lt sate DC | DC | DW | DW 1 ce B8R PL IS | WA ws | wL R EVrigid EVrigid EV
min | max  min | max max max  max | mex max  max max  max max  mn  max | n
5| STRENGTH-I 8
STRENGTH-I
STRENGTHII
STRENGTH-IV
STRENGTH-V
SERVICE-|
SERVICEHI
SERVICE-II Table 34.1-4
SERVICE-IV
EATIGUE-]
M Factors - LRFR - O X
Name: | Routine permit input N -
Permit weight
Permit weight ratic
Description: O e oK Apply Cancel
loadfactors | Legalloads  Permitloads  Concrete  Steel  Wood  Aluminum  Buried structuress  Specifications
Bridge type: Steel v
Design load Vehicle
Dead load -
s Inventor | Operating | Legal ~ Permit Consider
y load | load
DC | DW m L 1 W ™ Op | Legal | Permit
-
STRENGTH Il Table. I
SERVICE I
-
Table 64, 4.2.2-2-load factors for live load for the
Service-lll load combinations at the design-load inventory level
Component -
max
> | Prestressed concrete companents designe..
All ather prestressed concrete companents
oK Apply Cancel
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Materials

As stated earlier in this tutorial, the steel members were made
somewhere around 1938 to 1939. The concrete used was Class “A”
concrete, again from 1939. For this example, the strength of the
concrete is assumed to be 3500 psi. The reinforcing steel used is
also from the same period. With this information, let’s begin.

1. Navigate to the Components tab of the Bridge Workspace tree.

2. Expand the Materials list by clicking on the plus icon.

3. To enter a concrete material, click on the Concrete folder in the
tree and select New from the WORKSPACE ribbon or right click
and select New or double click on Concrete.

br | Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS ? = O X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

H: @& S

Save & Revert Close Export Refresh
Bridge Manage
Workspace X Schematic X Report £ X
Eridge Compaonents
Compaonents
) Appurtenances
- [?J'Beam&hapes
- [F;TConnectors
-+ [ Facters
- B ubstructure Design Settings
(&7 LRFD Sub Design Setting
- |9 Materials
- [ Aluminum ) N
B @ Concret Analysis 4
E?Prestres pand Branch
- [ Prestresi Q Collapse Branch
B [ Reinfor
- B Soil | =
[E28 @'Structur (2 Analyze
B BT Timber | @ View Summary Report
[@ View Detailed Report
';,3}' General Preferences
[EJ Close Bridge Workspace
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4. The Bridge Materials — Concrete window opens. Enter the data
above the Compute button as shown in the image below.

5. Click on the Compute button to compute the material properties
based on the input.

6. Click OK to apply this data and close the window.

Mame: Class A

D

m
T

L

T

L

J

T

T

|
O
>

Description: 3.5 ksi Normal Weight Concrete (LRFD Spec)

Compressive strength at 28 days (fic): 3.3 kesi
Initial compressive strength (f'ci): 2.63 ksi
Compasition of concrete: Normal ~
Density (for dead loads): 0.15 kcf
Density (for modulus of elasticity): 0.145 kcf
Poisson's ratio: 0.2

Coefficient of thermal expansion (a):  0.000008 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
| Compute |e
ch madulus of elasticity (Ec): 3408.787789 k%
LRFD modulus of elasticity (Ec): 381469399 ksi
Std initial madulus of elasticity: 2054.907004 ksi
LRFD initial modulus of elasticity: 3471.383921 kesi
Std modulus of rupture: 0.443706 kesi
LRFD modulus of rupture: 0.448999 kesi
\ihear factor: 1 /

6

Copy to library... Copy from library.. Apply Cancel
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7. To enter a reinforcing steel material, click on the Reinforcing

8.

Steel folder in the tree and select New from the WORKSPACE
ribbon or right click and select New or double click on Reinforcing
Steel. This step is the same as concrete and will be the same for
any component in BrDR.

er | Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS 7 = [m] X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
B @& S
=
Save & Revert Close Export Refresh

Bridge Manage
Workspace X Schematic & X Report & X
Eridge Companents
BN k) Components
[ Appurtenances %3 Expand Branch
[PJ Beam Shapes Q Collapse Branch
- [ Connectors
- [ Factors | MNew
- [ LRFD Substructure [ [~ Analyze
- Materials [® View Summary Report

@ Aluminum @
- @7 Concrete -
@ Prestress Bar {2} General Preferences

- [ Prestress Strand| [ Close Bridge Workspace
@ Reinforcing Steel
B Soil

@ Structural Steel
@ Timber

View Detailed Report

Ll
X

In the Bridge Materials — Reinforcing Steel window, click on the
Copy from library... button as shown below.

M Bridge Materials - Reinforcing Steel - O X

Narne: |

Description:

Material properties

Specified yield strength (fy): ksi
Madulus of elasticity (Es): k=i
Ultimate strength (Fu): ksi
Type
O rain
Epoxy
Galvanized

8

Copy to library... Copy from library... 0K

Apply Cancel
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9. This opens the Library Data — Reinforcing Steel window. Since
the steel installed was from 1939, select the Structural or
unknown grade prior to 1954 from the library and click on the
OK button to close this window and update the Bridge Materials
— Reinforcing Steel window with the selected material.

@ Library Data: Materials - Reinforcing Steel - o X
Name Description Library Units Fy Fu Es

Grade 300 300 MPa reinforcing steel Standard | 51/ Metric 300 500 199948
Grade 350 350 MPa reinforcing steel {rail-steel) Standard | S1/ Metric 350 350 199948
Grade 40 40 ksi reinforcing steel Standard | US Customary | 400000058 | 70.0000102 | 29000.004206
Grade 400 400 MPa reinforcing steel Standard | 51/ Metric 400 600 199948
Grade 50 50 ksi reinforcing steel {rail-steel) Standard | US Customary | 500000073 | 80.0000116 | 29000.004206
Grade 500 500 MPa reinforcing steel Standard | 51/ Metric 500 700 199948
Grade 60 60 ksi reinforcing steel Standard | US Customary | 600000087 | 90.0000131| 29000.004206
Grade 75 75 ksi reinforcing steel Standard | US Customary | 750000109 | 100.0000145 | 29000.004206

eitructural or unknown grade prior 1954  Structural or unknown grade prior to 1954 | Standard | US Customary 330000048 | 60.0000087 29000.004206

apoy | Cance

10. The updated window is shown below. Click OK to apply this
material and close the window.

M Bridge Materials - Reinforcing Steel — O *

Name: Structural or unknown grade prior 1954

Description:  Structural or unknown grade prior to 1954

Material properties

Specified yield strength (fy):  33.0000048 ksi
Modulus of elasticity (Esk: ksi
Ultimate strength (Fu): 60.0000087 ksi
Type
Q eiin
Epoxy
Galvanized

10

Copy to library... Copy from library... Apply Cancel

11. Similarly add the following Structural Steel material.

% Bridge Materials - Structural Steel - O *

Narmne: 1936 to 1963

Description:  Built 1936 to 1963 - steel unknown

Material properties

Specified minimum yield strength (Fy): 33.0000048 ksi
Specified minimum tensile strength (Fu): ksi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 kcf
Madulus of elasticity (E): 29000.004206 ksi
Copy to library... Copy from library... OK Apply Cancel
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At this point the entering of all the supporting data for the bridge is
completed. Navigate back to the Bridge tab of the Bridge Workspace tree.
At this point the Components folder should be updated as shown below.

Workspace - 0 X

Bridge Compaonents

=% ¢ Visual Reference 1
B ) Components
B SB-R6-82 TYPE A/B
- I 38WF(B36a),36X16.5x230
- LFR 1996 AASHTO Std. Specifications
- LRFD 1998 AASHTO LRFD Specifications
- I Class A
- @ Structural or unknown grade prior 1954
----- T 1936 to 1983
w Diaphragm Definitions
~ [ Lateral Bracing Definitions
& [T SUPERSTRUCTURE DEFINITIONS
#- [T BRIDGE ALTERNATIVES

Creating a Bridge Definition — Defining the Superstructure

To start a new bridge definition, double click on the
SUPERSTRUCTURE DEFINITIONS folder. This will initiate a window
that that has input options for entering the bridge dimensions and
materials. It will also create a new branch of the tree where that allows
for the entry of more components for this definition.

Workspace — 0 X

Bridge Components
= M Visual Reference 1
B [ Companents
~ [ Diaphragm Definitions

1 To beain a structure - [ Lateral Bracing Definitions
- 0 Deg _ <+—— B [ SUPERSTRUCTURE DEFINITIONS
definition, double click here

o [ BRIDGE ALTERNATIVES

[+
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M New Superstructure Definition

1 \

X 2. Select Girder system
superstructure since this

[6 Girder system superstructure |

Girder line superstructure

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure

Concrete multi-cell box superstructure

\ Advanced concrete multi-cell box superstructurf/

will be a typical bridge
Superstructure definition wizard that can be modeled in
BrDR

- — 3. Click OK to continue
OK Cancel

Superstructure types

Girder system

Defines a set of girders within a cross section including each
girders relationship to the others

Girder line

Defines a single girder as a standalone girder, independent
of other girders within the cross section

Floor system

Defines a set of girders, floorbeams and stringers within a
cross section, including each members relationship to others

Floor line

Defines a single girder, floorbeam and stringer as a
standalone member, independent of the other members
within the cross section

Truss system

Defines a set of trusses, floorbeams and stringers within a
cross section, including each member’s relationship to the
others

Truss line

Defines a single truss, floorbeam and stringer as a
standalone member, independent of the other members
within the cross section

Reinforced concrete slab system

Defines a set of slabstrips within a cross section including
each slabstrip’s relationship to the others

Concrete multi-cell box

Defines a reinforced concrete or a post-tensioned multi-cell
box superstructure

Advanced concrete multi-cell box

Defines an advanced post-tensioned multi-cell box
superstructure
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M Girder System Superstructure Definition - [m] X
4. Enter the name of the definition - "Typical
Definition | Analysis  Specs  Engine Span®. Since this bridge consists of two similar
N simple spans, one span will be defined now. Later Modeling
ame: an
5. Default units i this definition will be used for both spans as a
carried from the Bridge Alternative
Bridge Definition With frame structure simplified definition
window Description:
escription: 8. Deck type
defaults to
6. Enter one \ Concrete
span, since this Default units: US Customary v Enter span lengths For PS/PT only
" along the reference
span will be used | Number of spans: (e Jine: Average humidity:
tu. define both the Number of girders 5 ~ p—s %
simply supported / Span
Spans o1.40625 Member alt. types 9. The
Member alt
7. Each span ors types is Steel
will have 5
girders e
1Q Each span Timber
will be 84.41 fi
PiT

Horizontal curvature along reference line

Superstructure alignment Start tangent lencth

11. Click OK to continue

Aelr conee
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Bridge Impact / Dynamic Load Allowances

The first step in defining the superstructure is to define the
Impact/Dynamic load allowance factors. These values may either be
entered for Standard and/or LRFD specification or use the BrDR
default values. For Allowable Stress Design or Load Factor Design,
select a method for the standard impact factor. In this case the first
radio button should be OK for most designs. For Load Resistance
Factor Design, the default values should be OK for any typical design.

™ Structure Definition Impact / Dynamic Load Allowance  — | x
/Standard impact factor \
For structural components where impact is to be included per -
AASHTO 3.8.1, choose the impact factor to be used: » For ASD or
Select for 50 LFD design
most « lo Standard AASHTO impact: | =
designs L+125
Wodified impact: 0 times AASHTO impact
\ Constant impact override: 0 % /
LRFD dynamic load allowance ) For LRFD
: - . design. Default
Fatigue and fracture limit states: 15 %
» values should
All other limit states: 33 % be fine for
\ J most designs
oK Apply Cancel
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Load Case Description

The next step in to enter Load Case Descriptions. BrDR provides a
default list of load cases for all designs. This includes DC1, non-
composite loads; DC2, composite superimposed loadings; DW,
composite wearing surface loads; and SIP, non-composite stay in
place forms. Any load case may be added , but each load case needs
to fall under one of the three construction stages. Stage 1 are non-
composite loadings; stage 2 are composite loadings under the long
term and stage 3 are composite loadings under the short term.
Accept the three first default load cases and delete the SIP load case.
First, double click on Load Case Description to open the window.

- | SUPERSTRUCTURE DEFINITIONS
B- brf Typical Span

1. Double click on
Load Case
Descriptions node
in the Bridge
Workspace tree

21 Load Case Description

- Framing Plan Detail
- [ Bracing Deteriaration

Construction

M Load Case Descriptio - O X
DEC
= DOW
Load case name Description Stage Type (Td";‘;) o
DL-LL
EEH Active
EEH At Rest
EEV Flexible Buried Structure
EEV Flexible Metal Box Culvert
EEV Retaining Wall/Abut
EEV Rigid Buried Structure
EEV Rigid Frame
EEV Stability
EL
EQ
*Drestressed members only | Add default load New Duplicate Delete £
<ase descriptions
FR
2. Click here to add the oK Apply Cancel LM
default load cases
ICEC
) L
% Load Case Description - O X
LF.BR
s s
o= e Description Stage T (Td":;) N
e DC acting on non-composite section Non-compasite [Stage 1) ~ | ope v 5
[pler] DC acting on long-term composite section | Compasite (long term) (Stage 2) > | D,OC v
R
oW DW acting on long-term compesite section | Compasite (long term) (Stage 2) | DDW ~
55
> | SIP Forms Weight due to stay-in-place forms Nen-compasite (Stage 1) ~ | ppe ~
SE
l SEWA
G
3. Select SIP
Forms 4. Click on T
Delete to Uniform DL Contraflexure
remove SIP
W, W!
Forms ". W5
“Drestressed members only -0 default load New Duplicate
case descriptions
oK Apply Cancel
5. Click OK to continue .

Framing Plan Details

40



AASHTOWare Bridge Design and Rating Visual Reference

The next step is to define the framing plan. BrDR provides some tools
to automate this process. The Layout tab provides the ability to enter
the support skews and the beam spacing. The Diaphragms tab is
used to enter the diaphragm locations. BrDR also helps make this
process easy for a typical bridge, by providing a wizard to aid in this
task. Start by double clicking on the Framing Plan Details node in the

Bridge Workspace tree, then...

M Structure Framing Plan Details - O

MNumber of spans: Number of girders:

Layout Diaphragms Lateral bracing ranges

Girder spacing crientation 3. Indicate if spacing is
o Q) rerpendicular to girder perpendicular to the beam or
ew T

SUPPOTE e Along support measured along support. In this

, ; i case, it would be perpendicular
2 -45 Girder spacing
Girder (i)
l bay  Start of End of

1. Enter in the ’

skews at the
supporis. For this
example, the skew
is 45 degrees

2. Enter
the beam
spacing

OK Apply Cancel

41



AASHTOWare Bridge Design and Rating Visual Reference

M Structure Framing Plan Details _ _ — O X
4. Click on the Diaphragms tab
MNumber of spans: /Number of girders:
Layout Lateral bracing ranges
- Diaphragm 5. Click to open the
Girder bay: 1 v Copy bay to.. : ' .
reereey Py Diaphragm Wizard
Start _ End
Support distance Dlaphr.agm Number Length distance Load ;
number (ft) Sp?:t;“g of spaces i) ft) (kip) Diaphragm
Left girder | Right girder Left girder | Right girder
1 v 245| 18750151 0 1 0 245| 18750151 --Not Assigned--
1 v 245| 18750151 20 2 40 64.5| 58750151 --Not Assigned--
New Duplicate Delete
OK Apply Cancel
Bridge Design & Rating
6. This window may pop, if so,
itis TE“”‘IQ that any E}(isting Diaphragms already exist for this structure!
. . Continuing with the wizard will delete these existing
diaphragm data will be deleted diaphragms!
if continued. For this Example, Do you want to continue with the wizard?
click Yes
Yes Mo
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{1 Diaphragm Wizard x

Select the desired framing plan system:

ez

il ! AT T T TT7

7. Select the
desired
diaphragm
layout

8. Click Next to continue

D Diaphragm Wizard *

D IISI Diaphragm spacing

o Enter equal spacing per span
Enter groups of equal spacing

Reference girder

o Left girder Support diaphragm load: kip

Right gird
ghk gireer Interior diaphragm load: kip

Length | Distance D Equal spacing

Span 5
() (ft) -

[ > 1 81.40625 245 20

!

9. Enter the distance from the end
diaphragm to the first interior diaphragm.
Then enter the diaphragm spacing
thereafter.

< Back Cancel

10. Click Finish to populate the diaphragm layout window.
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T - re Framing Plan Details — O X
Number of spans: Number of girders:
Layout Diaphragms Lateral bracing ranges
. Diaphragm
5 2 1
Girder bay: e Copy bay to.. wizard..
/ Start _ End \
Support distance Diaphragm |\ ober Length distance Load Dianh
number () Sp?:t:'lng of spaces ) (Ft) (ki) 1aphragm
Left girder = Right girder Left girder | Right girder
| 1 e 0 0 0 1 0 0 0 --MNot Assigned--
1 ~ 245 18.75 0 1 0 245 18.75 --MNot Assigned--
1 ~ 245 18.75 20 2 40 64.5 58.75 --Mot Assigned--
\1 - 8140625 8140625 0 1 0 81.40625 81.40625 --MNot Assigned-- V/

11. Resulting diaphragms layout automatically
entered from the wizard.

New Duplicate Delete

12. Click OK to continue Apply Cancel
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-

Schematic - Framing Plan Details

To view the framing plan schematic, right click the Framing Plan
Detail node in the Bridge Workspace tree and select Schematic or
click on the Schematic button from the WORKSPACE ribbon.

E Bridge Workspace - Visual Reference 1 ANALYSIS
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE
4 73 —L
Save @ Revert  cpoge Export Refresh Open
Bridge
Workspace X Schematic
Bridge Components
E- M Visual Reference 1
- WComponEm:.
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
- &9 SUPERSTRUCTURE DEFIMITIONS
B by Typical Span
¥ P
| Impact/Dynamic Load Allowance
- 2t oad Case Description
- 4% Framing Plan Detai
@Bracing Deteriorati| =0 Open
- BSC Bracing Spec Chacl [+ Analyze
] )
- ko Structure Typical S¢ B View Summary Report
- gt Superstructure Loa View Detailed Reno
[ Shear Connector D]g View Detailed Report
- B Stiffener Definition|| Y
- BMEMBERS % General Preferences

[ BRIDGE ALTERNATIVES | [ Close Bridge Workspace
B M Existing 2 Span Rolled seamerrey

Schematic

Framing Plan

B hAQe A% 00

‘igual Rieferance 1

Visual Reference 1 - Typical Span
I-75 / MAD R

202302024

er47me"

REPORTS

REPORTING

Manage

K

Or right click on

Schematic|[——— Framing Plan Detail

select Schematic

\\ ] ] |
1350 deg : : :
- -

22

yd
L

%/

3 p ]

A

22
'

s H\
CN

e
ol

a2 8
T
¥
T
&
4
il

Schematic

Click on the

rSchematic button

on the ribbon

and

—135.0 deg

A

<

L4

X
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1. Select Girder
bay 2

2. Delete the first
and last rows - no
diaphragms at the

ends of heams

£ Structure Framing Plan Details - m] X
Number of spans: Number of girders: 4. Click Copy
bay to...
Layout Diaphragms Lateral bracing ranges /
- Girder bay: 2 ~ Copy bay to. Diaphragm
V= Py B8y 10 wizard...
Start i End
Support distance D?F;T‘:gm Number Length distance Load Diaphragm
number (ft) F(ft) 9 of spaces (ft) (f) (kip) phrag
Left girder | Right girder Left girder | Right girder
4 4 o 8 =
L t tot-Assigred
/ 1 - 23625 19.625 0 1 0 23625 19.625 --Not Assigned--
\ 1 - 23,625 19,625 20 2 40 63.625 59.625 --Not Assigned--
1 1,40635 140525 o 1 0 1 A0625. 1 0625, —-hat Assinnad-.
3. Enter the
calculated
data as
shown
New Duplicate Delete
OK Apply Cancel
M Copy Diaphragm Bay >
Bay 1
Select the new bay(s): l Bay 3 I
1 Bay 4
5. Select Bay 3
Apply Cancel

From the schematic it can be seen that the diaphragms are not
entered correctly. The mid bays are incorrectly placed by the wizard.
In this example, since the girders have uneven spacing, the mid-bays
need to manually be fixed . The distance from the end of the left girder
of the interior bays is 24’-6” + 4’-10.5” — 5’9" = 23’-7.5”. Navigate to
the Diaphragms tab of the Framing Plan Detail window and re-enter
the data as described below.

Select Girder bay 2. With the dimension calculated above, we will
correct the diaphragm spacing as shown. This process should be
repeated for the third bay. To simplify this process, after entering Bay
2 data, click on the Copy bay to... button and copy the data to Bay
3. There are no end diaphragms, so they need to be deleted as shown
in Step 2 for all 4 girder bays.

6. Click Apply to continue
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Bridge Design & Rating

Diaphragms already exist for bay 3!
! Do youwant to delete these diaphragms before copying to
this bay?

Yes Mo

Cancel

Once all the corrections are made, review the schematic once more to see the
changes. The mid bay diaphragms should have moved closer to abutment 1. Girder
Bay 1 (same as Bay 4) and 2 (same as Bay 3) and the resulting schematic from the

7. Click Yes to continue

changes made are shown below.

4 Structure Framing Plan Details

Number of spans:

MNumber of girders:

Layout Diaphragms Lateral bracing ranges
. Diaphragm
i 1
Girder bay: = Copy bay to.. wizard..
Start End
Support distance Disphragm | ) er Length distance Load .
number (ft) sp:fgng of spaces (ft) (ft) (kip) Deaphtacy
Left girder  Right girder Left girder | Right girder
1 - 245 1875 0 1 0 245 18.75 --Mot Assigned--
1 - 245 1875 20 2 40 64.5 58.75 --Mot Assigned--
My Structure Framing Plan Details -
Number of spans: Number of girders:
Layout Diaphragms Lateral bracing ranges
Girder bay: 2 v Copy bay to. Dizphragm
: wizard...
Start End
Support distance Diaphragm |\ ber Length distance Load .
number (ft) SF?;;HQ of spaces () () (kip) Dizpliag
Left girder | Right girder Left girder  Right girder
1 e 23.625 19.625 (1] 1 0 23.625 19.625 --Mot Assigned--
1 ~ 23.625 19.625 20 2 40 63.625 59.625 --Maot Assigned--
Schematic
Framing Flan
B Qe B 0% o
Visual Reference 1
Vigual Reference 1 - Typical Span
|-78 / MAD RIVER
223024
81478
it o )
] ]
—135.0 dep. .
-
‘_* 21 o 22 23
a1 G2 B2
' '
P uz
! !
G5

a7
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Structure Typical Section
By double clicking on the Structure Typical Section node in the
Bridge Workspace tree, you will be able to enter data regarding the
bridge cross section. This includes items such as deck thickness,
pavement, barriers, and sidewalks. The following procedure will guide
you through this data entry.

Workspace X

Bridge = Components

= M Visual Reference 1
[ EZJCompo nents
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
El- [ SUPERSTRUCTURE DEFINITIONS
- Yrrf Typical Span
- _¥ Impact/Dynamic Load Allowance
- o4 Load Case Description
~ & Framing Plan Detail
EJ Bracing Deterioration

- BSC Bracing Spec Check Selection 1.'Double click on
[- £ Structure Typical Section |—> Structure Typical
- o4 Superstructure Loads Section
Ej Shear Connector Definitions
- [ Stiffener Definitions
@ [ MEMBERS
= &3 BRIDGE ALTERNATIVES

-' My Existing 2 Span Rolled Beam (E) (C)

M Structure Typical Section - O *

Distance from left edge of deck to i Distance from right edge of deck to
superstiucture definition ref. line |, superstructure definition ref. line

| -
l— Superstructure Definition
\ . a?cckkness | Reference Line

F

I 3. Click on Deck I
Left overhang Right overhang

(cont'd) tab

Deck Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Superstructure definition reference line is  within ~  the bridge deck.
Start End
Distance from left .ef.:.lg.e of deck to ] 1158333 # 1158333 &
superstructure definition reference line: 2. Enter data as
Distance from righ.t gége of deck to. 1158332 P 1158333 & shown.
superstructure definition reference line:
Left overhang: 1.83333 ft 1.83333 ft

Computed right overhang:

OK Apply Cancel
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D Structure Typical Section — O X

Distance from left edge of deck o i Distance from right edge of deck to
superstructure definition ref. line | superstiuciure definition ref. line

| -
Superstructure D efinition
Deck h— !
\ . lh?c?kness 1 Reference Line /
F
7. Click Railing to continue
— Right overhang

Deck  Deck (cont'd) Parapet Median Generic Sidewalk Lane position  Striped lanes  Wearing surface

Left averhang

Deck concrete: Class A ~ — 4. Select Class A from the drop down menu

Total deck thickness: 7 in 5. Enter the slab thickness

Load case: Engine Assigned ~

Deck crack control parameter: 130 Kipfin 6. From Standard specifications, article 8.16.8.4

enter the value for 2.
Sustained meodular ratio factor: 3

Deck exposure factor:

oK Apply Cancel

D Structure Typical Section — O X

10. Click Lane position
Back Front to continue

Deck  Deck (cont'd) Parapet Median Railing Generic Sidewalk Striped lanes ~ Wearing surface

Edge of deck | Distance at = Distance at

Name Load case Measure to = dist. measured start end Fr.cmt fa.ce
orientation
from (ft) (ft)
SB-R6-82 TYPE A/B ~ | DC2 ~ | Back v | LeftEdge 0 0| Right ~
» | SB-R6-82 TYPE A/B ~ | DC2 ~ | Back v | RightEd.. ~ 0 0] Left ~

!

9. Select Load case DC2. The rail should be measured from
the front face of rail. Select the correct side of bridge (left or
right). Type in the distance from the fascia to the front face of
the rail. In this case that would be the curb face at 1-3".
Finally select the rail orientation. This is usually opposite of
the fascia side

8. Click New twice to
add a rail on each side
of the bridge

New Duplicate Delete

oK Apply Cancel
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n - +I
(B, — Superstructure Definition Reference Line
Travebway 1 Travelway 2
12. Click Wearing surface to
continue.
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane paosition Striped lanes Wearing surface
Distance from left edge of = Distance from right edge of = Distance from left edge of = Distance from right edge of
Travelwa travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
b Y definition reference line definition reference line definition reference line definition reference line
numaer at start (A) at start (B) atend (A) at end (B)
(ft) {ft) (f) (f)
> -10.2333 10.3333 -10.2333 10.2333
LRFD fatigue
Lanes available to trucks:
Override  Truck fraction: New Duplicate Delete
11. Click Compute... to calculate the
P . OK Apply Cancel
data needed from the input already
entered
- ] o

M Structure Typical Section

Distance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line | superstucture definition ref. line

I -
J— Superstructure Definition
\ Deck | Reference Line

o thickness H

T 1
k—.‘ Right averhang

Left averhang

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface

13. Enter wearing
surface material +

e Wearing surface material:  Bituminous Concrete Pavement

Description:
14. Enter pavement . . ) ) o )
| Wearing surface thickness: 3 in Thickness field measured (DW = 1.25 if checked)

thickness *7
Wearing surface density: 150 pcf

15. Select DW from the -
| M| 0ad case: DwW
drop down list

Copy from library...

16. Click OK to continue

Aeply Caneel
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Schematic — Structure Typical Section

To view the typical section schematic, right click the Structure
Typical Section node in the Bridge Workspace tree and select
Schematic or click on the Schematic button from the WORKSPACE

E Bridge Workspace - Visual Reference 1 ANALYSIS
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE
“d s =
save @ Revet (ioce Bxport Refresh | Open
Bridge
Workspace # X | Schematic
Bridge Components
= M Visusl Reference 1
- [ Components
[ Diaphragm Definitions
[ Lateral Bracing Definitions
Bl [ SUPERSTRUCTURE DEFINITIONS
Bl href Typical Span
Y Impact/Dynamic Load Allowance
sﬁ Load Case Description
- 4 Framing Plan Detail
« [ Bracing Deteriaration Analysis

BSE Bracing Spec Check Selection
- T Structure Typical Secti
- oy Superstructure Loads | =7
« [E¥ Shear Connector Defini
[ stiffener Definitions
[E¥ MEMBERS
=[5 BRIDGE ALTERNATIVES

M Existing 2 Span Ralled Bea:

Open

Analyze

View Summary Report
View Detailed Report

General Preferences

=)
[F]
el
=B
=]

Close Bridge Workspace

REPORTS ? — O
REPORTING
—
Schematic

M
“Click on the Schematic
button on the ribbon
Repore P

B

Or right click and select

Schematic f——————qt— 3 o hematic

Schematic

Bridge Typical Section

B haae BE L o -
Visual Reference 1
Visual Reference 1 - Typical Span
I-76 /{ MAD RIVER

2/26/2024
. 232" R
21'-2 15/16" .l
j 208" J
g ;.—Deck Thickness /" v Bityminous Concrete Pavement i
E Travelway 1 ;_ﬁ_
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Stiffeners

The next step requires defining stiffeners to be used in the structure.
These will act as connection plates for the diaphragms. In this
example, let us assume that the steel used for angles is same as the
beams.

1. Expand the Stiffener Definitions node.

2. Double click on the Transverse node.

Workspace e X Workspace X
Bridge ~ Components Bridge  Components
M Visual Reference 1 B M Visual Reference 1

- [ Components [
w Diaphragm Definitions & oi aphragm Definitions

- [ Lateral Bracing Definitions [ Lateral Bracing Definitions

El- ) SUPERSTRUCTURE DEFINITIONS (=l ) SUPERSTRUCTURE DEFINITIONS

Bk brrf Typical Span ! b Typical Span

~ Y Impact/Dynamic Load Allowance ¥ Impact/Dynamic Load Allowance
i Load Case Description @k Load Case Description

- AF Framing Plan Detail 45 Framing Plan Detail
@ Bracing Deterioration 2 Bracing Deterioration
- BSC Bracing Spec Check Selection

b [ Companents

B5C Bracing Spec Check Selection
- structure Typical Section T Structure Typical Section
- ot Superstructure Loads e Superstructure Loads
[ Shear Connector Definitions [ Shear Connector Definitions
o - [ Stiffener Definitions = [ Stiffener Definitions
#- [ MEMBERS |1'f_| B Transverse
= &) BRIDGE ALTERMATIVES | | | L. @ Bearing

He Existing 2 Span Rolled Beam (E) (C) B [ MEMBERS
= &) BRIDGE ALTERMNATIVES
-' My Existing 2 Span Rolled Beam (E) (C)

3. Select Trans. Plate Stiffener and click OK.

M Mew Transverse Stiffener Definition >

Stiffener Type:

Trans. Plate Stiffener -

Trans. Plate Stiffener e

Trans. Angle Stiffener

CK Cancel
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1. Enter name of plate

2. Select Single stiffener
type

3. Enter plate thickness

4. Select material

6. Select the proper
weld to connect the
plate to the web. Then
click OK

AASHTOWare Bridge Design and Rating Visual Reference

-

D Transverse Stiffener Definition

= MName: 4"x3/8"

Stiffener type
o Single
Pair

Plate

= Thickness: 0375 in

= Material: 1936 to 1963

Welds
Top: -- None -

= Web: 3/8 inch Weld To Web
Bottom: -- None --

Top gap:

Width:

Bottom gap:

1 in

T

5. Enter
dimensions for
plate as shown

QK

Apply

Cancel

Saving the file
Because much data has been input up to this point, this would be a
good time to save the file. Periodic saving helps prevent loss of data
that has been entered. It is a good way to check the validity of your

data.

To save, click on the Save button from the WORKSPACE ribbon as
shown below. The Bridge Validation window opens. Click on
Continue saving after reviewing the bridge validation.

E Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS.
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
y 73 = o
Save | B Revert  (ipee Export Refresh Open Copy
Bridge Manage

? —

¥

Duplicate Delete

(] X
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M Bridge Validation

Total Number of Messages: 50
Number of Information Messages: 33
Number of Warning Messages: 17
Number of Error Messages: o

Bridge: Visual Reference 1
Exsting bridge alternative: Existing 2 Span Rolled Beam
Current bridge alternative: Existing 2 Span Rolled Beam
Existing 2 Span Rolled Beam (Bridge Alternative)
Span 1 (Superstructure)
Existing superstructure alternative: Rolled Beam Span
Current superstructure alternative: Rolled Beam Span
Rolled Beam Span (Superstructure Alternative)
Typical Span (Superstructure Definition)
No errors or warnings.
Span 2 (Superstructure)
Existing superstructure alternative: Rolled Beam Span
Current superstructure alternative: Rolled Beam Span
Rolled Beam Span (Superstructure Alternative)
Typical Span (Superstructure Definition)
No errors or warnings.
‘Warning: No substructures defined.
‘Warning: No culverts defined.
Typical Span (Girder System Superstructure Definition)

Continue Saving Cancel Save Operation

»

54




AASHTOWare Bridge Design and Rating Visual Reference

Entering Girders

At this point, the only remaining task is to define the girders. The
girder elements have already been defined earlier in this chapter.
Other elements have also been defined, such as connection plates
and welds to connect the plates to the web. The remaining task is to
define how these girders are placed on the bridge. As can be seen
from the Structure Typical Section Schematic, the girder spacing
is not even. This will play an important role in defining the girder lines.
If all girders had been spaced evenly, then we would only need to
define one girder then the rest would simply be a reference to the first.
But since the spacing varies, the girder lines will need to be defined
with different spaces.

E‘]" = SUPERSTRUC'I-'URE DEFINITIONS - |5 SUPERSTRUCTURE DEFINITICNS
= b Typical Span =3 Yrrf Typical Span
. | Impact/Cynamic Load Allowance _‘f Impact/Dynamic Load Allowance
3*[*; Load Case Description Tf[‘; Load Case Description
- 45 Framing Plan Detail - £ Framing Plan Detail ) D
@Bracing Deteriaraticn EJ'Bracing Deterioration 2. Click on the '+
- BSC Bracing Spec Check Selection - B5C Bracing Spec Check Selection next to G1 to
% Structure Typical Section % Structure Typical Section expand the girder
- o Superstructure Loads - e Superstructure Loads G1 tree.
- [ Shear Connector Definitions
B [ Stiffener Definitions B
i Wyl = | & MEMBERS =2 | )
1. Click on the '+' to L~ B I 61 3. Double click
expand the TG o ok Member Loads on MEMBER
MEMBERS ftree - I G - Supports ALTERNATIVES
T (% B MEMBER ALTERNATIVES |—> o begin the
- I6s -lel process of
S Ie entering a heam
- I G4 It fi
I G dilernative
M New Member Alternative et
Material type: Girder type:

a o o .
Prestressed (pretensioned) concrete Built-up 4. Select Steel as the Material type

. I and Rolled as the Girder type and
Reinforced concrete Plate click OK_
Steel I | Rolled ]
Timber -

+ I

QK Cancel
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M Member Alternative Description

1. Enter the name of the girder.
Member alternative: Outer Girder

Description | Specs Factors  Engine Import  Control options
Description: Material type:  Stee
Girder type:
Modeling type:
Default unitss. ~ US Customary v
Girder property input method End bearing locations
left 125 i 2. Enter the distance from the end of the
Right: | 9625 ) beam to the bearing location at each end.

Self load Default rating method:
Load case: Engine Assigned w LFR o
Additional self load: kip/ft

Additional self load: %

All other data is automatically set to
default values. This data may need
to be modified based on the needs
of the bridge design

Click OK. The resulting member
alternative tree will develop

Cancel
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Default Materials
Default materials are entered automatically, with the materials
entered previously. It is good to review the default to ensure that
correct data was assumed. This is important to do if there are multiple
materials. In this example, there is only one type of steel, concrete
and reinforcement. There are two types of welds, so care should be
taken to make sure the correct one was selected.

T Default Materials - O *

Structural steel: 1936 to 1963 o

Deck concrete: Class A v

Deck reinforcement: Structural or unknown grade prior 1954 -

Welds: 3/8 inch Weld To Web o

Bolts: -- None - e

QK Apply Cancel
Impact/Dynamic Load Allowance
Workspace b1
Bridge Compaonents

B [ MEMBERS

= I G

iy

I

i
B Splice Locations

- =1 Deck Profile

- A Haunch Profile

- B Lateral Support

- =2 Stiffener Ranges

R Bearing Stiffener Locations
- i, Live Load Distribution

- [ Points of Interest

- " Supports

l 2 Member Loads
- &) MEMBER ALTERMATIVES

Cuter Girder (E) ()
LT Default Materials

- = m pact/Chynamic Load Allowance
- A Girder Profile

iy Hinge Locations

=1 Detericration Profile

You may either enter
the values necessary
for standard or the
LRFD specifications
or both. For Allowable
Stress Design or Load
Factor Design, you will

need to select a
method for the
standard impact
factor. For this

example, the first radio
button should be OK.
For Load Resistance
Factor Design, the
default values should
be OK for any typical
design.
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™ Mermber Alternative Impact / Dynamic Load Allowance  — O *
Standard impact factor
For structural components where impact is to be included per
AASHTO 3.8.1, choose the impact factor to be used:
50
Q) standard AASHTO impact: | =
L+125
Maodified impact: 0 times AASHTO impact
Constant impact overnde: 0 %
LRFD dynamic load allowance
Fatigue and fracture limit states: 15 %
All other limit states: 33 %
OK Apply Cancel

Girder Profile

The next step in entering this bridge is defining a girder profile. The
input for this window provides the physical dimensions of the girder.
This may mean having a variable section throughout its length either
by the use of differing girder sections or by the use of cover plates.
The rolled beam section that will be used does not have cover plates
and the section is continuous. Therefore, the entire length of the
beam is defined as a single section, as shown below.

& Girder Profile - [m} ®

Type:
Shape | Topcoverplate  Bottom cover plate
End

distance Material
(f)

Start
Support distance Length

Shape
b ft
number ) (ft)

» | 36WF(B36a),36X16.5x250 ~ | 1 o 0| 8140625 | 8140625 | 1936 to 1963 v

New Duplicate Delete

oK Apply Cancel
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Deck Profile

Since this structure is a simple span, there is no need for placing
hinge locations. Nor are there any splices. The next step in entering
this bridge is defining the deck profile. This is where certain regions
in the deck reinforcing changes and where shear connector ranges
are located are defined. BrDR provides a quick way to enter this data
from information previously entered. Since no other beams have
been defined yet, the calculated humbers are not accurate. We will
need to redo the calculations after we the entire bridge deck is
defined. Follow the instructions below to fill out the window.

& Deck Profile - [} *
Type:  Rolled
Deck concrete Reinforcement  Shear connectors
End Structural Start effective | End effective | Start effective  End effective
Yread] Support | =S Length ditoce | e | flangewidth | flangewidth | flange width  flange width |
number ) (ft) ) i) (Std) (Std) (LRFD) (LRFD)
(i) fn) (in) fin)
Compute from 1. Click on Compute from New
typical section... typical section -
oK Apply Cancel
{1 Compute Deck Profile From Structure Typical Section >
Total deck thickness entered on the Structure Typical Section window =
Enter a structural thickness to use when computing the effective flange width: | in
oK Cancel
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The Deck concrete tab is populated as shown below.

M Deck Profile
Type: Rolled
Deck concrete Reinforcement Shear connectors
Start effective | End effective | Start effective = End effective
Material Support di:tt::ce Length d\sEl::ce i;::;ti?sl flange width | flange width = flange width | flange width n
number ) (ft) ) (in) (Std) (Std) (LRFD) (LRFD)
(in) (i} {in} (in)

» | Class A ~ 1 b 0 81.40625 8140625 ¥ 5640006 5640906 5649906 5640006 76
Navigate to the Reinforcement tab and enter the longitudinal
reinforcement as shown below.

D Deck Profile - O X
Type: Rolled

. Support .St.art Length . B Std LRFD . Distance Bar
Material number distance ) distance bar count | bar count Bar size {in) Row spacing
(ft) (ft) {in)
Structural ~ | 1 ~ o 81.40625 81.40625 8 g mn ~ 1.6875 | Bottom of Slab
> | Structural ~ |1 ~ o 81.40625 81.40625 3 3n ~ 6.1875 | Bottom of Slab

l

Enter the information as shown. Click on New
for each of the new lines. Once finished, click
on OK to continue.

New Duplicate Delete

heply Concel

2. Click OK te use the full deck thickness for the structural component of the deck
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Live Load Distribution
Distribution factors should be entered for both sets — Standard and
LRFD for this example. The software does provide a button to
compute these factors.

™ Live Load Distribution - O

- 2. Click on the LRFD tab to
standard -‘P‘FD enter LRFD factors
Distribution factor input method

o Use simplified method Use advanced method Use advanced methad with 1994 guide specs

Allow distribution factors to be used to compute effects of permit loads with routine traffic

Distribution factor

Lanes (wheels)
loaded
Shear et Moment Deflection
supports
> 1 Lane 1.045455 0.753617 1.045455 04
Multi-lane 1.045455 0.753617 1.045455 08

Compute from

. . View calcs
typical section...

1. Click Compute from typical section... oK Apply Cancel
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You will need to calculate the LRFD live load distribution
factors. For this example, the values are provided in the
following table. These factors are for an external girder.

1 Lane 2 Lane

Deflection 0.240 0.400
Moment 0.468 0.386
Shear 0.597 0.484

— O x>

£ Live Load Distribution

Standard LRFD

Distribution facter input method

o Use simplified method Use advanced method

Allow distribution factors to be used to compute effects of permit loads with routine traffic

- ] )| 3. Click on the drop down list
Action; Deflection J Sufficiently connected to act as a unit and select each of Deflection,
o

Start Distribution factor Moment and Shear

Support ; Length = End distance {lanes)

distance

number & (ft) (i)

() 1 lane Multi-lane
[ > 1 A 0| 8140625 81.40625 0.24 04

l

5. Enter factors as shown from the
table. This must be done for

4. Click New to get a line
to enter factors.

New Duplicate Delete

6. After entering all the factors,
click OK to continue. oK Apply Cancel

Compute from

. . Wiew calcs
typical section...

62



AASHTOWare Bridge Design and Rating Visual Reference

Copying objects

In BrDR each item can be considered as an object. Each object can
be deleted, copied and moved. This is what we will do with the beam
definition just entered. Since every beam is the same in this bridge
design, the definition of the beam can be copied to another girder line.
Once copied, the second beam can be edited to fit the design.

1. Right click on the beam to be copied. Select Copy from the menu
(or select the beam and click on the Copy button from the
WORKSPACE ribbon).

br | Bridge Workspace - Visual Reference 1 AMALYSIS REPORTS ? = O .

BRIDGE WORKSPACE WORKSPACE TOOLS WVIEW DESIGN/RATE REPORTING

=" = 2 = T L —
@ E %3 Expand Branch |_r| *-I ﬁ -
Validate Save & Revert % Collapse Branch B | Copy Duplicate Delete  Schematic
= Open
Bridge O Copy o | Manage
-.T'L_I Duplicate
Workspace ¥ Delete 4 Report s X
Bridge = Components ‘ﬁ' Analyze
Ej Shear Connector Definitions B Validate
" [ stiffener Definitions B View Summary Report
= &) MEMBERS [al View Detailed Report
B TG 0t Schematic
- e Member Loads -
-~ " Supports 8¢ General Preferences
B |23 MEMBER ALTERNATIV| [EY Close Bridge Warkspace

E- I Outer Girder (E} {C]

m I G2 Analysis &%
oy Member Loads
- g% Supports
- [ MEMBER ALTERMATIVES

e I G3

e I G4

- I G5

B [ BRIDGE ALTERMNATIVES
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2. Right click on the MEMBER ALTERNATIVES node for Girder G2.
Select Paste from the menu (or click on the Paste button from the
WORKSPACE ribbon).

ﬂ Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS ? = a X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

5 d&C L3 |

Save @ Revert  (ppe Export Refresh New Paste
Eridge Manage
Workspace # X Schematic # X Report & X
Eridge Components
w Shear Connector Definitions %3 Expand Branch
- @ Stiffener Definitions ? Collapse Branch
B & MEMBERS "
@ IG | New
e Member Loads in]
& Supports [ Analyze
- |&3 MEMBER ALTERNATIVE [ View Summary Report
# T Outer Girder (8) (C -
= I G2 T Ovter Girder ) [@ View Detailed Report oo
e Member Loads % General Preferences
" Supports B Close Bridge Workspace
r [ MEMBER ALTERMATIVE
B I G3
B I G4
B IG5

B [ BRIDGE ALTERNATIVES

5 3 MEMBERS
= I G
- gde Member Loads
~ g% Supports

() MEMBER ALTERNATIVES
#- I Outer Girder (E) (0)
e I G2
o oide hember Loads
~ g Supports
- [ MEMBER ALTERNATIVES
#- T Outer Girder (E) (0)
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Modifying the copied beam

The first thing is to rename the beam. The name we will call this girder
line is “Inner Girder”. Follow the procedure defined with the “Outer
Girder” while following the instruction listed below.

1. Double click on Outer Girder for member G2.
2. When the Member Alternative Description window appears,

change the name in this window to Inner Girder.

3. Click OK to continue.

M Member Alternative Description - [m| X
Member alternative:  Inner Girder ]
Description Specs Factors Engine Import Control options
Description: Material type:
Girder type:

Maodeling type:

Default units:  US Customary e

Girder property input method End bearing locations

left 125 in

Right: 9.625 in
Self load Default rating method:
Load case! Engine Assigned ~ LFR w
Additional self load: kip/ft
Additional self load: %

Aeely concel
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The only data that needs to be changed for this girder is the live load
distribution factors. For Standard factors, click on the button for
calculating from typical section. For LRFD, use the following values
and enter into the respective action type as done before.

1 Lane 2 Lane

Deflection 0.240 0.400
Moment 0.357 0.484
Shear 0.700 0.774

At this point, the outer girder and the first inner girder is created. Now
define the center girder to be completed with the girder definitions.

Creating the center beam

The previous procedure needs to be repeated to copy the second
beam to the center beam. Since both the second beam and the third
beam are interior beams, the Load Distribution Factors will not need
to be changed. Just change the name of the third beam to Center
Girder

Now girder 1, 2, and 3 are defined. The fourth and fifth girder lines will
be defined in a different way.

Linking members

Once a girder line is defined, that girder line can be used to define
another girder line. If the bridge had equal girder spacing, only two
girder lines would have to be defined, one for the exterior beams and
one for all the internal beams. However, there is unequal spacing in
this example, though symmetrical. In this case, the two exterior
beams are identical, and the two first interior beams are identical.
The next task is to create the last two girder lines by referencing
already defined beams.

- |fJ Stiffener Definitions
= & MEMBERS

B I Gl

B I G2

B T G3 1. Double click on the
Eﬁl—s girder line to edit, in this
B IG5 case G4.
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D Member — O *
Member name: G4 Link with: -- None -- w 2. Click on the dl’Op
down list and select
-- None — _ . .
Description: the similar girder line
G1 > you will be linking this
Existing = Current = Member altemnatije name G2 member TO ln ThIS
& case, G2 is similar to
G4. Click OK to
3 continue.
Number of spans: Fem
Sszn length
' (ft)
} 1 81.40625
oK Apply Cancel
i Warning *
o Linking of a member to another member should only be done if all
Ly rﬂember properties, loads, spacing, and distribution factors are 3. BrDR will giVE 3
identical. .
warning that all
All of;he calcul:ic:-ns fccl:-ll' th: member will be based on the original praperites should be
member properties and loads. .
Frep the same in both the
Select Continue to link the member, or select Cancel if you don't girder line being

want to link the member.
worked on and the

girder line being
Do not show this message again Cancel —P|ink_ed_ Click Continue.

4. Repeat this procedure for girder G5 by linking it with girder
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The updated structure typical section schematic is shown below.

Schematic
Bridge Typical Section

B kRS ER L o .

Visual Reference 1
Visual Reference 1 - Typical Span
-76 / MAD RIVER

2/23/2024
» 23-2"
21-2 15/16"
le 20-8 >‘
ﬁ Deck Thickness 7* 3" Bituminous Concrete Pavement——, %
% Travelway 1 D:]I
’i/—L

G1 G2 G3 G4 G5
36WF(B36a),36X16.5x250 36WF(B36a),36X1(36WF(B36a)36X1¢36WF(B36a),36X16.5x250 36WF(B36a),36X16.5%x250

_1-10" 5-9" 40" 4-0" 5-9" 110"

4
h
h
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Saving a structure is an interactive step. BrDR evaluates what has been
entered and provides warnings of what is not yet defined or what it thinks is
missing. At this point the warnings will be reviewed to provide a guide for

the next step.

The warning messages appear in green text in the Bridge Validation

window as shown below.

™ Bridge Validation

Total Number of Messages: 36
Jumber of Information Messages: 18

Number of Warning Messages: 18

Number of Error Messages: o

Bridge: Visual Reference 1
Warning: Existing bridge alternative not defined for bridge
Warning: Current bridge alternative not defined for bridge.
‘Warning: No bridge alternatives defined.
Typical Span (Girder System Superstructure Definition)
Girder Members
G1 (Girder Member)
Existing member alternative: Outer Girder
Current member alternative: Outer Girder
Outer Girder (Member Alternative)
Warning: Shear connector ranges are not defined.
Warning: Composite deck values have been defined but shear
connectors have not. Check for correct composite action.
Warning: Lateral support ranges are not defined.
‘Warning: Haunch ranges not defined.
Warning: No points of interest defined.
G2 (Girder Member)
Existing member alternative: Inner Girder
Current member alternative: Inner Girder
Inner Girder (Member Alternative)
Warning: Shear connector ranges are not defined.
Warning: Composite deck values have been defined but shear
connectors have not. Check for correct composite action.
Warning: Lateral support ranges are not defined.
‘Warning: Haunch ranges not defined.
Warning: No points of interest defined.
G3 (Girder Member)
Existing member alternative: Center Girder
Current member alternative: Center Girder
Center Girder (Member Alternative)
Warning: Shear connector ranges are not defined.
Warning: Composite deck values have been defined but shear
connectors have not. Check for correct composite action.
Warning: Lateral support ranges are not defined.
‘Warning: Haunch ranges not defined.
Warning: No points of interest defined.
G4 (Girder Member)
Linked to G=.
G5 (Girder Member)
Linked to G1.

Continue Saving Cancel Save Operation
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Explanation of warnings

The first three warnings listed above refer to the same thing. A bridge
alternative has yet to be defined. This will come in a later step. At
this point, check to see if the bridge definition that has been entered
is valid. So for now the first three warnings will be skipped.

Each of the three girder lines, G1, G2 and G3, have identical
warnings. According to the bridge file the bridge deck is not
composite. Therefore, the first two warnings can be ignored.

The plans in the file also did not include any haunches. The deck
essentially is placed on top of the top flange. This being the case the
top flange is not being laterally restrained. Therefore, the third and
fourth warning may be ignored.

Regarding the last warning, we have not entered any points of
interest.

Since the bridge definition has been reviewed for all warning, the next
step is to create a Bridge Alternative.
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What is a Bridge Alternative?

A Bridge Alternative is essentially a bridge location or a bridge length.
For an already existing Bridge, this would be the current location, and
therefore, there would only be one alternative. A design may have a
few different alignments. If that’s the case, there may be an individual
bridge location for each alignment. There may also be several
different lengths or configurations of the bridge to study. In any case,
each bridge study shall have their own alternative definition.

Now it’s asking for Structures!

After a Bridge Alternative is defined, it will now ask for the structures
in the bridge. What this means is that now the make up of the bridge
needs to be defined. If the bridge is a single simple span bridge, a
single structure will be defined. If, however, the bridge contains a
prestressed bridge slab span going over a rail road followed by a steel
girder span going over a river, this single Bridge Alternative should be
comprised of two Structures. In this case each structure will need to
be entered.

What is a Structure Alternative? Didn’t | already enter that?

A Structure alternative is where the different bridge types to be
studied are entered. For a particular span, a comparison may be
made between a steel girder and a concrete girder deck system. In
this case these Bridge Definitions will have been entered as described
above for each bridge type. Then in the Structure Alternatives, the
chosen alternatives to study will be entered. This essentially is where
the Bridge Definition is connected to the Bridge Alternative. There is
no rule that says prevents more Bridge Definitions from being defined,
than are entered in the alternatives. Consider the Bridge Definitions
section as a library, and the Structure Alternative entries are where
the book is checked out!

In this example...

There is a single Bridge Alternative with two identical spans. The first
step is to define a single Bridge Alternative. Following that, define a
single Structure for that alternative. Finally describe that structure as
being two spans, using the Bridge Definition entered earlier for both
spans.
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Workspace - 0O X

Eridge Components
I My Visual Reference 1
- [ Components
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
- [ SUPERSTRUCTURE DEFINITIONS
- [ BRIDGE ALTERNATIVES

1. Double click on BRIDGE
——ALTERNATIVES to open the —
Bridge Alternative window.

In the Bridge Alternative window, there were several fields that were
not filled in. This data is more for informational purposes than for

calculations.

Workspace -0 %

Bridge Components
= Visual Reference 1
- @ Compeonents
- B Diaphragm Definitions
@ Lateral Bracing Definitions
- [ SUPERSTRUCTURE DEFINITIONS
- & BRIDGE ALTERNATIVES

B D Existing 2 Span Ralled Beam (€) (C)
- [ SUPERSTRUCTURES

¥
3. Double click on
SUPERSTRUCTURES to
open the Superstructure
window

Design and Rating Visual Reference

M Bridge Alternative

Alternative name:| Existing 2 Span Rolled Beam

Description

Description:

o Start bearing

Starting station:
Bearing:

Bridge alignment

Superstructure
wizard...

Reference line length:

Substructures

ft

End bearing

ft

N 90+ 0' 0.00" E

Culvert wizard...

2. Enter the name as
shown and click OK to
continue.

Global positioning

Distance: 0 ft
Offset: 0 ft
Elevation: ft

Cancel

£ Superstructure

Description | Alternatives  Vehicle path
Description:
Reference line
Distance: 0 ft
QOffset: 0 ft
Angle: 0 Degrees
Starting statian: ft

Engine

4. Enter the Superstructure
Superstructure name: name and click OK to continue

Substructures

oK Apply

Cancel
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Workspace -

Eridge Components

E- M Visual Reference 1
2 Com panents
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
[ SUPERSTRUCTURE DEFINITIONS
- | BRIDGE ALTERNATIVES
SR Y Existing 2 Span Rolled Beam (E) (C)
- 3 SUPERSTRUCTURES
-~ TXS5pan 1
- [ SUPERSTRUCTURE ALTERMATIVES

5. Double click on
SUPERSTRUCTURE
ALTENRATIVES to enter
the structure type

Workspace

Bridge Companents

M Superstructure Alternative [m]
Alternative name: Rolled Beam Span \
6. Enter the Alternative
L name as shown
Description:
Superstructure definition: | Typical Span v
Superstructure type: Typical Span
MNumber of main members| - None -
o Le[';g‘h 7. Select 'Typical
Span' from the
2 1 SANE dropdown list. Click
OK to continue.
Aeely Coneel
- 0O X

B ™ Visual Reference 1

- [ Components

- [ Diaphragm Definitions

- [ Lateral Bracing Definitions

- brrf Typical Span
- |&2) BRIDGE ALTERMATIVES

2 3 SUPERSTRUCTURES
- TXEpan 1

- |} SUPERSTRUCTURE DEFINITIONS

Fn8 Existing 2 Span Rolled Beam (E) (C)

= |59 SUPERSTRUCTURE ALTERMATIVES
----- =T Rolled Beam Span (E) (C) (Typical Span)
- T2 Span 2
B |=) SUPERSTRUCTURE ALTERMATIVES
'o— Rolled Beam Span (E) (C) (Typical Span)

8. Repeat steps 3 through 7 for 'Span 2'.
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At this point, the bridge alternative is fully defined. The bridge design can now be
started.

Before continuing, you’re the work should be saved as well as a check of the
input. In the earlier check of the input, some warnings were discovered
regarding not having a Bridge Alternative defined. As the bridge data has
been saved, notice that those warnings are now gone.

™ Bridge Validation X

Total Number of Messages: 50
Number of Information Messages: 33
Number of Warning Messages: 17
Number of Error Messages: o

Bridge: Visual Reference 1
Existing bridge alternative: Existing 2 Span Rolled Beam
Current bridge alternative: Existing 2 Span Rolled Beam
Existing = Span Rolled Beam (Bridge Alternative)
Span 1 (Superstructure)
Existing superstructure alternative: Rolled Beam Span
Current superstructure alternative: Rolled Beam Span
Rolled Beam Span (Superstructure Alternative)
Typical Span (Superstructure Definition)
No errors or warnings.
Span 2 (Superstructure)
Existing superstructure alternative: Rolled Beam Span
Current superstructure alternative: Rolled Beam Span
Rolled Beam Span (Superstructure Alternative)
Typical Span (Superstructure Definition)
No errors or warnings.
‘Warning: No substructures defined.
‘Warning: No culverts defined.
Typical Span (Girder System Superstructure Definition)
Girder Members
G1 (Girder Member)
Existing member alternative: Outer Girder
nrrent mamher altarnativa: (nter (Girder v

Continue Saving Cancel Save Operation

At this point the design run can be performed.
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1. Click Analysis Settings to
select the live load for the «=——

d Rating Visual Reference

Define design trucks

The first step is to define the live load. This is done by bringing up the
Analysis Settings window. Click on the Analysis Settings button
from the DESIGN/RATE ribbon as shown below.

or | Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS ? = [m} #

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

Ko

Engine
design check Outputs
Analysis Results
o — [m]
Design review () Rating Rating methad: R v
Analysis type: Line Girder - !
Lane / Impact loading type: As Requested ~ Apply preference setting: Nene -~
Vehicles ~ Output  Engine  Description |
Traffic direction: Both directions ~ Refresh Temporary vehicles Advanced
Vehicle selection Vehicle summary
E-Vehicles - Rating vehicles
& Standard - Inventary
Alternate Military Loading Operating
V2 Legal operating
3 Permit inventory
C 123'3 3. Select the HL-93 ——MmF—— ————— Permiz egerading
20~ i ™ Open Template X
S 15-44 Design Review and N P P
HS 20 (1) click Open \
HS 20-44 Templates Description Analysis Owner Public / Private
NRL
sua ! HL 93 Design Review HL 93 Design Review LRFD Public
sUs HS 20 LFR Rating HS 20 LFR Rating LFR Public
UG
LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating LRFR Public
-Type 3-3
Type 352
Agency
User defined
Temporary

2. Click on the 'Open

template' button to set

Reset

the typical LRFD live

load for design \

Belete Cancel

Clear Open template Save template oK Apply Cancel
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The updated Analysis Settings window is shown below.

M Analysis Settings - m} X
o Design review Rating Design method: LRFD e
Analysis type: Line Girder i
Lane / Impact loading type: As Requested ~ Apply preference setting: None v
Vehicles Qutput Engine Description
Traffic direction: Both directions w Refresh Temporary vehicles Advanced
Vehicle selection Wehicle summary
EH-Viehicles B Design vehicles
E-Standard -Design loads
- Alternate Military Loading L-HL-93 (US)
~EW2 - Permit loads
~EV3 -Fatigue loads
HL-93 (SI) "-LRFD Fatigue Truck (US)
~HL-93 [U§) Add to
-~HS 20 (5l)
~HS 20-44 o
-~ LRFD Fatigue Truck (SI)
--LRFD Fatigue Truck (US)
Agency
-User defined
. Temporary Remaove from
<
Reset Clear Open template Save template Apply Cancel
£ Analysis Settings - m] X
o Design review Rating Design method: LRFD w
Analysis type: Line Girder v
Lane / Impact loading type: As Requested ~ Apply preference setting: Mone ~
Vehicles Engine Description
— Tabular results (— AASHTQ engine reports
Dead load action repart £ Miscellaneous reports:
Gi e
Live load action report Girder properties
Concrete limit state summary report Summary influence line loading
LRFD critical loads report Detailed influence line loading
C ity v
LRFD specification check report ~-apacty summary
C ity tions
PS concrete stress report Capacity detailed computations
RC service stress report FE model for DL analysis
Steel limit state summary report FE model for LL analysis
LL influence lines FE model
LL influence lines FE actions
LL distrib. factor computations
LL distrib. factor summary
Regression data
Camber
Fatigue stress ranges
Service |l stress ranges
] Specification output:
LRFD/LRFR conc article detailed
Select all Clear all Select all Clear all
4. Click OK to continue
Reset Clear Cpen template Save template Apply Cancel
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Running the analysis
To run the analysis, click on the Analyze button from the ribbon. The

analysis window displays the progress of analysis.

E Bridge Workspace - Visual Reference 1 AMNALYSIS REPORTS bt
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
% o
=
Analysis |Analyze Engine
Settings Outputs
Analysis Results
Analysis - 0 X
Analysis - Visual Reference 1
B - LOCATION - 5b.5544 (IT) a
4 (@) Analysis Event - Loeation - 65.1250 (ft)
] - Location - 73.2636 (ft)
4 (&) Visual Reference 1 - Location - B1.4063 (ft)
-STAGE 2
4 (&) STRUCTURES -STAGE 3
- Location - o.0oo0 (ft)
- . - Location - 8.1406 (ft)
4 &5 1 15 4
& Span 1 [Typical Span] - Location - 16.2813 (ft)
z : - Location - 24.4219 (ft)
&b
4 (@ GIRDER-SYSTEM MEMBERS ~Location - 32,5623 (ff)

& G1 [Outer Girder]
(@ G2 [Inner Girder]
(&) G3 [Center Girder]
(&) G4 [Inner Girder]
(&) G5 [Outer Girder]
4 @& Span 2 Mypical Span]
4 () GIRDER-SYSTEM MEMBERS
@ G1 [Outer Girder]
& G2 [Inner Girder]
(@) G2 [Center Girder]
(&) G4 [Inner Girder]

(&) G5 [Outer Girder]

- Location - 40.7031 (ft)

- Location - 48.8438 (ft)

- Location - 56.9844 (ft)

- Loeation - 65.1250 (ft)

- Loeation - 73.2656 (ft)

- Location - 81.4063 (ft)
Completed Specification Check.

Info - Analysis completed!

Info - Design review analysis successfully completed!
Info - Populating dead load results for non-composite (stage 1)..
Info - Populating live load results for composite (short term) (stage 3)..

@ Errors | /1) Warnings

Description

Warning - The fastest-mile wind speed is incompatible with spec editions Tth edition. 2016
Ay Warning - Strength-|l limit state is selected but no Permit vehicles are specified for the analy

iy
£, Warning - The Railing load of a Railing location entered on the Structure Typical Section wir

A Warning - The Railing load will be computed based on the Stage 2 DL distribution method :

£ Warning - The Railing load of a Railing location entered on the Structure Typical Section wir

(1 ‘Warning - The Railing load will be computed based on the Stage 2 DL distribution method : w

»

Close
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To view the engine outputs, with Typical Span selected in the Bridge
Workspace tree, click on the Engine Outputs button from the
DESIGN/RATE ribbon as shown below.

e | Bridge Workspace - Visual Reference 1 ANALYSIS REPORTS ? = ] X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

% . F
Analysis Analyze Engine Save
Settings Qutputs Results
Analysis Results
Workspace X Schematic XK Report & X

Bridge  Components
S M Visual Reference 1
=} Components
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions

&) SUPERSTRUCTURE DEFINITIONS Analysis # X
vrrd Typical Span
- [ BRIDGE ALTERNATIVES
M Visual Reference 1 - O X
2 Visual Reference 1
BT pical Span
=-G1
E-Outer Girder
E}-AASHTO_LRFD
--Stage 3 Infl Lines Span Model
Stage 3 Infl Lines Span Model Actions
--Stage 3 Spec Check Results
Stage 3 Service Il Stress Ranges
--Stage 3 Fatigue Stress Ranges
--Stage 1 Span Model
--Stage 1 Span Model Actions
--Stage 2 Span Model
Stage 3 Span Model Actions Double click on the
Log File (Monday Feb. 26, 2024 16:14:53) ”L(}g File" to view
B-G2
- Inner Girder log file for each
B AASHTO_LRFD girder line

--Stage 3 Infl Lines Span Model
--Stage 3 Infl Lines Span Model Actions
--Stage 3 Spec Check Results
--Stage 3 Service Il Stress Ranges

Stage 3 Fatigue Stress Ranges
--Stage 1 Span Model
--Stage 1 Span Model Actions
--Stage 2 Span Model
--Stage 3 Span Model Actions
Log File
B-G3
EF-Center Girder

EH-AASHTO_LRFD

--Stage 3 Infl Lines Span Model
--Stage 3 Infl Lines Span Model Actions
--Stage 3 Spec Check Results
Stage 3 Service Il Stress Ranges
--Stage 3 Fatigue Stress Ranges
--Stage 1 Span Model
--Stage 1 Span Model Actions
--Stage 2 Span Model
--Stage 3 Span Model Actions
-Log File

o hn]
o e

Cancel
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One of the features of BrDR is the specification check capabilities. Once the
structure has been analyzed and the results are available, BrDR then goes
through a series of specification checks to see if the structure complies with
the appropriate design specifications. To get a spec check, first, select a
member alternative. The spec check button will be activated. To view spec
check for Girder G1, select the Outer Girder member alternative and click
on the Specification Check Detail button from the ribbon as shown below.

B | Eridge Workspace - Visual Reference 1 ANALYSIS REPORTS ? - [} x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

e =IERLET:

Analysis Analyze Analysis  Tabular|Specification |Engine Results  Save

Settings Events | Results | Check Detail Dutputs Graph Results
Analysis Results
Workspace & XK Schematic & X Re... & X

Bridge Companents

- @ Visual Reference 1 .
B [ Companents
) Diaphragm Definitions
- [ Lateral Bracing Definitions
& &) SUPERSTRUCTURE DEFINITIONS
2 brrf Typical Span
_]'1 Impact/Dynamic Load Allowance
3% Load Case Description
- & Framing Plan Detail
- B Bracing Deterigration
- BSC Bracing Spec Check Selection
- B Structure Typical Section
- oty Superstructure Loads
- [ Shear Connector Definitions Analysis &%
- [ Stiffener Definitions
= & MEMBERS
- IG
- gde Member Loads

- [ MEMBER ALTERNATIVES
#- I Outer Girder () (C)
I

I

- T G4162) v
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& >

Properties Generate

Specification filter

Articles
All articles

Format
Bullet list

Report

o

P

ﬂ-u Superstructure Componen{\

® | Stage 1
P | Stage 2
4 |_|Stage 3
4 |_| Outer Girder
| 5pan 1-0.00 ft.
i 5pan 1-8.4 ft.

-

|4 5pan 1-12.25 ft.
|4 5pan 1-16.28 ft.
| 5pan 1-24.42 ft.
| 5pan 1-24.50 ft.
=y Span 1-32.56 ft.
|d5pan 1- 3450 ft.
|4 5pan 1-40.70 ft.
| Span 1-44.50 ft.
| 5pan 1-48.84 ft.
| 5pan 1-54.50 ft.
| 5pan 1-56.98 ft.
|4 5pan 1 - 684.50 ft.
|4 Span 1-65.13 ft.
| Span 1- 7295 ft.
| Span 1-73.27 ft.
| 5pan 1-81.41ft

pecification reference

1.3.2.1 Design Philosophy - Limit State - Genera

> 2.5.26.2 Criteria for Deflection

4.6.2.7.1 |-Sections - Lateral Wind Load Distribution in Multibeam Bridges
5.4.2.6 Modulus of Rupture

5.4.2.8 Concrete Density Modification Factor

6.10.1 Estimated Flange Lateral Bending Stress Proportioning

6.10.1.1.1b Stresses for Sections in Positive Flexure

6.10.1.70.1 Hybrid Factor, Rh

6.10.1.10.2 Web Load-Shedding Factor, Rb

+* 6,10.1.6 Flange Stress and Member Bending Moments
+/ 6.10.1.7 Minimum Negative Flexure Concrete Deck Reinforcement

6.10.1.9.1 Webs without Longitudinal Stiffeners

& 6.10.11.1.2 Transverse Stiffeners - Projecting Width
& 6.10.11.1.3 Transverse Stiffeners - Moment of Inertia
+" 6.10.2 Cross-Section Proportion Limits

+* 6.10.4.2.2 Flexure

& 6.10.5.3 Special Fatigue Requirement for Webs

A 6.10.6.2.2 Composite Sections in Positive Flexure

6.10.6.2.3 Composite Sections in Negative Flexure and Noncomposite Sections

NA 6.10.7.1.1 General
& 6.10.7.1.2 Nominal Flexural Resistance

Limit State

Flex, Sense
N
N/A
N/A
N
N/A
N/A
N/
NFA
N/A
N/
NFA
N/A
N/
NFA
N/A
N/
NFA
N/A
N/
NFA
N/A

Pass/Fail
General Comp.
Failed
General Comp.
General Comp.
General Comp.
General Comp.
General Comp.
General Comp.
General Comp.
Passed
Paszed
General Comp.
Not Applicable
Not Applicable
Passed
Passed
Not Applicable
Not Applicable
General Comp.
Not Applicable
Not Applicable

6.10.7.2.1 General

/A

Not Applicable

S

Member stage and
location explorer

Specification checks
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