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Creating a New Folder Based on a List

Folders are used in the Bridge Explorer to help organize bridges. The following illustrates the folders in the Bridge

Explorer tree as delivered with BrDR 7.5.0.

AASHTOWare Bridge Design and Rating
BRIDGEEXPLORER  BRIDGE  FOLDER  RATE  TOOLS  VIEW
1 & Import Q?@
New © Bach v g
Bridge Manage
1 Faverites Folder y Mile/Km Post Length
2 Recent Brdges in Bridge ID Bridge Name Distict  County | Faciity Location | Route  Feature Intersected | "1/ Ouner Maintainer Admindrea | SO8 | vear B
Al Bridges 1 TrainingBridgel Training Bridge 1(LRFD) District 11 Pittsburgh 0051 SR 6060 17.00 | State Highway Agency | State Highway Agency | Not Applicable | 161.001 1909
@ sample bridges 2 | TrainingBridge? Training Bridge 2(LRFD) Unknown N/A 4 NA Unknown (P) Unknown 1996
B9 Deleted Bridges 3 | TrainingBridge3 Training Bridge 3( District 11 01 Abbeville 178 Pittsburgh 0079 Ohio River 125.00 | State Highway Agency | State Highway Agency | Unknown 155000 1999
4 PCiTrainingBridge #CI TrainingBridge  (LFR) - Unknown
5 PCTainingBridoe? PCTrainingBridge2(LRF E Unknown
6 PClTraining8ridge3 PCI TrsiningBridge3(LFR) - Unknown
7 PCiTrainingSricged PCITrainingBricged(LRFD) - Unknown
8 PCTriningridge5 PCI TrainingBridgeS (LFR) E Unknown
9 PClTrainingridges PCITrainingBricge6(LRFD) - Unknown
10 Example? Example 7 BS (LFR) - Unknown
11 RCTrainingBrige R Treining Bridge’ (LFR) E Unknown
12 TimberTrainingBridgel Timber Tr. Bridge1 (ASR} - Unknown
FloorSystem GFS Training Bridge 1 District 6 15 Colleton  NJ-Turnpike  NJCity - Unknown 2002
FloorSystem FS Training Bridge 2 Distrct 11 333 Norfolk 195 NYC E iy County Huy Agency  Unknown 1298
FTrainingBridgel  FloorSystem GF Training Bridge 2 District 7 06 Barnwell  1-95 AT - Unknown 1908
16 Fline GFS TrainingBridgel  FloorLine GFS Training Bridge 1 District 1 8% - State Highway Agency | Unknown 2001
17 Fline FS TrainingBridge2  FloorLine FS Training Bridge 2 District 2 aNY E State Highway State Highway Agency | Unknown 2000
18 Fline GF TrsiningBridge3  Floorline GF Training Bridge 3 District 1 O1 Abbeville 1-05 Ny 15 220000 County Huy Agency  Unknofy () Unknown 1990
18 TrussTriningExample Truss Training Example 5 1930
20 LRFD Substructure Example 1 LRFD Substructure Example 1
21 LRFD Substructure Example 2 LRFD Substructure Example 2 SR4034  ERIECOUNTY 4034  FOUR MILE CREEK 812 095801 2002
22 LRFD Substructure Example 3 LRFD Substructure Example 3
23 LRFD Substructure Example 4 LRFD Substructure Example 4 (NHI | E 240000 2004
24 Visus! Referznce 1 Vizus! Refersnce 1 District 1 12Chester 176 WATSFELD 176 MADRIVER 119925 State Highway Agency  State Highway Agency | Unknown 168000 1938
25 cul 1 5THEO
2 Curved Guide Spec < Spec Example(LFR) 1
27 MultiCell Box Examples Mult Cell Box Examples 100 2014
28 Gusset Plate Example Gusset Plate Example Distrct 1 Some Highuay State Highway Agency 6790 2015
28 Splice Bxample Splice Example - 240000 2004
30 Simple DL-Cont LL-Splics Simple DL Splice Unknoun | Unknown (P) N/A N/A a4 na Unknoun (B) Unknown 1996
31 MetalCulvertExemple1 MetalCulvertxample 1 1

Total Brid

3

The All Bridges folder contains all the bridges shown in the list on the right side of the Bridge Explorer.

Folders can be created based on a list or on a filter. The list option will create a folder that contains only the bridges
specified. The filter option will automatically add bridges that match the filter criteria when these bridges are added
to the database. A red folder in the tree indicates that the folder is dynamic and is populated based on a filter. A

yellow folder in the tree indicates that the folder is static and is populated based on a predefined list.

Use the following procedure to create a new folder using the list option.
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Select Folder from the ribbon then click the New button.

-
E AASHTCWare Bridge Design and Rating ? — O
ERIDGE EXPLORER ERIDGE FOLDER RATE TOOLS VIEW
Iy
] K
Mew Add to
Favorite
Folder Manage
%

The following window is presented.

3l MNew Folder Properties - m} X
Folder name| Tutorial Bridges Save options OTUET OWITETShip
Description: o Public
Q us  Fitter T Privats
Owner: (Public Folder)
Location text acation 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

e  Type the name of the new folder in the Folder name text box as Tutorial Bridges.
e Select the Save options as List.
e Select Folder ownership as Public.

e Select Save folder to create the folder.
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An empty folder named Tutorial Bridges has been created in the Bridge Explorer tree.

L]

AASHTOWare Bridge Design and Rating

A

ERIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

[ A ] [y
3 =5
Mew Rename Properties Add to Delete
Favorite

Folder Manage

Bridge Name

.7 Favorites Folder [~ Bridge ID

- Recent Bridges
- [@ All Bridges
B ¥ Sample Bridges
"= Tutorial Bridges
----- @ Deleted Bridges

Total Bridge Count:

Last Modified: 11/29/2023
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Creating a New Bridge

Now add a new bridge to the folder just created.

Select Tutorial Bridges folder and from the Bridge tab in the ribbon click the New button.

E AASHTOWare Bridge Design and Rating ? —

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WIEW

\:I 5 Import @é

New © Batch v g

Eridge Manage

-~y Favorites Folder [ Bridge ID
[ Recent Bridges
- @ All Bridges

L @ Czrmnle Bridees

" [5 Tutorial Bridges

[eleted Brioges

- + I

Total Bridge Count: 0
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The following window will be displayed.

D New Bridge - O *
Bridge Workspace View
Template Superstructures
Bridge ID:  TutorialBridge1 NEI structure ID (8):  TutorialBridgel Bridge completely defined Culverts
Substructures
Description Description (cont'd) Alternatives Global reference paint Traffic Custom agency fields
MNarne: Tutarial Bridge 1 Year built:
Example bridge entered as part of the t..to’ia'
Description:
Location: Length: ft
Facility carried (7): Route number: -1
Feat. intersected (6): Mi, post:
Default units: US Customary w
Bridge association... BrR BrC
OK Apply Cancel

Enter the information shown above to describe the bridge and select OK. This will apply the new bridge data and

close the window.
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The Bridge Workspace tree after the bridge was created is shown below.

Bridge — 0O
= ¢ TutorialBridge
- B Compaonents
2 Diaphragm Definiticns
[£7 Lateral Bracing Definitions
- &) SUPERSTRUCTURE DEFINITIONS
""" &) BRIDGE ALTERMATIVES

The tree is organized according to the definition of a bridge with data shared by many of the bridge components

shown in the upper part of the tree. A bridge can be described by working from top to bottom within the tree.

Enter Bridge Components

Now enter components to be used by members of the bridge. All components to build the bridge are found here.

Click on the Components tab to view the tree as shown below.

R Eridge Workspace - TutorialBridge1 AMALYSIS REPORTS

ERIDGE WORKSPACE 'WORKSPACE TOOLS WVIEW DESIGN/RATE REPORTING

TR Y

Save Close Export Refresh

Bridge Manage

Workspace = X Schematic X Report

Eridge Components

= ) Components
- [ Appurtenances

- [ Beam Shapes
- ﬁ? Connectors
- EJ Factors
- [ LRFD Substructure Design Settings
- @ Materials

Analysis

Last Modified: 11/29/2023 6
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Enter Bridge Appurtenances

Appurtenances such as parapets, medians, and railings can be entered for the bridge. These items are useful when
entering the total cross section for the structure including all the beams and the total out-to-out deck width. The
appurtenances have dimensions and loads associated with them. Specify where the appurtenances are in the structure
typical section. This will define where the travel lanes can exist, and the loads of the appurtenances will be applied

to the structure. If only entering a single girder for the structure, the bridge appurtenances are not needed.

Components =[O
2 B Companents

o Appurtenances

[CJ Generic

- [ Median

- [ Parapet

~ [ Railing

[ Beam Sha pes

EJ Connectars

[fj Factors

[ LRFD Substructure Design Settings
B [ Materials

[ B e B

Click on the # to expand the tree for Appurtenances. Any of these four methods can be used to open windows in
the tree. Double click on Parapet, right mouse click on Parapet and select New, select the New button from the

Manage group or press Ctrl+V. The window shown below will open.

™ Bridge Appurtenances - Parapet — O X

Name: |

Description:

All dimensions are in inches

Additional load: kip/ft Parapet unit load:
i ket
—| ‘ |— Calculated properties
Reference L by Foadway Net centroid (from
Line - Surface reference ling):
F 3 0.000 in
Total load:
¥
& [:\g\ 0.000 kip/ft
h 4
Back Front ::
Copy from library... 0K Apply Cancel
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Click the Copy from Library button and select the Jersey Barrier followed by OK.

D Library Data: Appurtenances - Parapet — O >
Mame Description Library Units
» | Jersey Barner Standard New Jersey Ba... | Agency Defined | US Customary

The window is populated with data as shown below.
& Bridge Appurtenances - Parapet — O
Mame: Jersey Barrier
Standard New Jersey Barrier

| Description:

All dimensions are in inches

Additional load: kip/ft Parapet unit load:
1 0.15 kecf
12 - Calculated properties
S— N o
Reference . i Fioadway et centroid (from
| Line v 0 Surface reference line):
F 7.880 in
I 19
| 7 Total load:
[ ¥
{ & 10 0.505 kip/ft
¥ % P
r
Back. Front =
I Copy from library... QK Apply Cancel

Select OK to close the Bridge Appurtenances — Parapet window and the data will be saved to memory and will

appear in the Components tab.
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Enter Beam Shapes
Steel, prestressed concrete and timber beam shapes can be added to the Components tab and then used throughout

the structures.

Click on the # to expand the tree for Beam Shapes. Expand the tree again to show the beam shapes under

Prestress, Steel, and Timber.

Components — 0O
= ) Components
-- (7 Appurtenances
= |0} Bearn Shapes
- ) Prestress Shapes
[Eﬂ Box Beams
E? | Beams
E’JTEE Beams
----- E? lJ Beams
- 23 Steel Shapes
Ejﬁ.ngles
Ej{:hannels
@ | Shapes
..... Ej Tees
= |3 Timber Shapes
= [ Rectangular
& [ Connectars
[ E’j Factors
E’j LRFD Substructure Design Settings
B [ Materials
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To add a new steel | shape, use one of the four methods described above in Enter Bridge Appurtenances section.

Using one of the methods, double click on | Shapes in the tree. The window shown below will open.

| o
Marne: Relled shape type
o W shape M shape
Description: 5 shape HP shape
Dimensions Properties
in rt— in
e ]
[ 1
] i T
b b
< .
1
i _ i ) AL
C— —— L\s
‘I
in
]
Copy to library... Copy from library... 0K Apphy Cancel

Last Modified: 11/29/2023 10
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Select the Copy from Library button to copy a standard steel | shape from the Library to the Bridge. The Steel
Shape Selection window shown below will appear.

M Steel Shape Selection >
Library Unit system
O standard J
Agency defined o Us
Shape Year Depth (in) Load (lb/ft) St (in*3)
» | Wdx13 2011 4,16 13 54320923 :
W4x13 1904 416 13 54326923
W Sx16 2011 50 16 85429142
W Sx16 1984 5.01 16 8.5302994
W 5«19 2011 515 19 10.2135922
W Sx19 1904 515 19| 101747573 -
OK Cancel

This window lists the steel shapes stored in the Library. To help narrow the search of shapes in the Library, hover
over the Shape column header and double click on the Filter icon.

#D4 Steel Shape Selection *
Library Unit system
O standard J
Agency defined 0 us
Shape E Year Depth (in) = Load (Ib/f)  Sxx (in"3)
4313 2011 416 13 54326923 :
W dx13 1504 4186 13 54326923
W 5«16 2011 5.01 16 85429142
W 5«16 1904 5.01 16 8.502994
W 5x19 2011 5.15 19| 10.2135922
W 5x19 1994 5.15 19| 10.1747573 -
oK Cancel
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Click the tab for FILTER RULES, select Contains and enter W 30 in last field.

T Steel Shape Selection >
Library Unit system
O stancarc 5|
Agency defined o us
Shape SF ¥ Deoth (in) Load (lb/ft) S (In"3)
% E W 3000 FILTER. RULES FILTER VALUES 245 1743989 i-
W 30x90 2447457027
Contains e
W 30x09 269.1399663
W 30x09 - 268.6868687
v
Shape h = 7 X
QK Cancel

The shapes in the list will be filtered as shown below, only the shapes that begin with the W 30 are shown. Clicking
on a column header in the list will sort the shapes in the list based on that column. For example, searching for a
shape with a section modulus of at least 500 in3, click on the Sxx (in”*3) heading to view the shapes sorted in order

from the smallest Sxx to largest Sxx value.

Scroll down and select W 30x211. Select OK to close the Library.

M Steel Shape Selection x
Library Unit system
O standard sl
Agency defined 0 us
Shape Year Depth {in) Load (lb/ft) Sax (in™3)
&
W 30x191 201 30.7 191 3993485342
W 30x211 1994 30.94 211 665.8047835
W 30x211 201 309 211| 666.6666667 '
W 30x235 1904 3.3 235 | T47.6038339 -
Shape Contains W30 = ¢ X
0K Cancel

Last Modified: 11/29/2023 12
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&M Steel | Shape

Marne: W 30211

W 30x211 Imported from AISC Tables (1984)
Description:

Dimensions Properties

2125 in

1315 in

in
0775

15.105 in

Copy to library...

Copy from library.. QK

Reolled shape type

o W shape

S shape

Apply

M shape
HP shaps

Cancel

Select OK to close the window and save the data to memory.

The Workspace Components tab now looks as follows.

Components
B B Components
- [ Appurtenances

= | Beam Shapes
- [ Prestress Shapes
= ) Steel Shapes
-~ [ Angles
E:T Channels
- & | Shapes

----- T W 30x211
----- Ej Tees
& [ Timber Shapes
- [ Connectors
#- [ Factors
- [ LRFD Substructure Design Settings

- [ Materials s

-

Last Modified: 11/29/2023 13
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Factors

LFR, LRFD and LRFR factors can be entered to override the system default Library Factors. One reason to enter

such override factors may be that a bridge is composed of several structure definitions such as a main span structure

and several approach span structures. Using more limiting load factors for the main span structure than those found
in the standard AASHTO specifications can be done here. Creating a new set of LFR, LRFR or LRFD Factors and
then applying those to the main span structure definition while using the standard AASHTO Factors for the

approach span structures is possible.

To open the System Defaults window, select the VIEW tab from the Bridge Explorer ribbon and then click the

Configuration button.

] AASHTOWare Bridge Design and Rating

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

AR O select Al :‘LA US Customary
._v J =

Refresh ﬁii select None Sort Select

By~ Columns

. o .
W Invert Selection

Bridge Explorer View

Once the Configuration window is open, double click on System Defaults near the bottom of the tree.

E CONFIGURATION AASHTCWare Bridge Design and Rating 7 - O et
BRIDGE EXPLORER CONFIGURATION
= y
= %
Open Close
Manage

_lﬁ Users

#- [ Access Privileges
Ej Parameters

- [ Systern Defaults

----- 2 Engine Defaults

Last Modified: 11/29/2023
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Navigate to the Specifications tab. The default specification version and factors are shown above. New items will
not be added in this tutorial. Select the Close button to close this window. If new factors are required, follow the
same procedure used to create the Bridge Materials or Beam Shapes.

System Defaults —0OXx

General Bridge workspace Superstructure analysis Specifications Substructure analysis Tolerance Custorn agency fields

Analysis method

Analysis module type Spec version Factors
> AASHTO ASR ASR MBE 3rd 2023i, 5td 17th  ~ | N/A w7
AASHTC Culvert LFR LFR MEE 3rd 2023i, Std 17th | 2002 AASHTO Std. Specifications v
AASHTO Culvert LRFD LRFD LRFD 9th ~ | 2020 AASHTO LRFD Specifications v
AASHTO Culvert LRFR LRFR MEE 3rd 2023i, LRFD 9th | 2018 (2022 Interim) AASHTO LRFR Spec. ™
AASHTO LFR LFR MEE 3rd 2023i, Std 17th | 2002 AASHTO Std. Specifications v
AASHTC LRFD LRFD LRFD 9th ~ | 2020 AASHTO LRFD Specifications v
AASHTC LRFR LRFR MEE 3rd 2023i, LRFD 9th | 2018 (2022 Interim) AASHTO LRFR Spec.
AASHTO Metal Culvert LFR | LFR. MEE 3rd 2023i, Std 17th | 2002 AASHTO Std. Specifications v
AASHTO Metal Culvert LRFR | LRFR MEE 3rd 2023i, LRFD 9th | 2018 (2022 Interim) AASHTO LRFR Spec. ™
AASHTC Timber ASR ASR MEE 3rd 2023i, Std 17th  ~ | N/A v
AASHTO Timber LRFR LRFR MEE 3rd 2023i, LRFD 9th ~ | 2018 (2022 Interim) AASHTO LRFR Spec. ™
AASHTO Truss LFR LFR MEE 3rd 2023i, Std 17th | 2002 AASHTO Std. Specifications v
AASHTO Truss LRFR LRFR MEE 3rd 2023i, LRFD 9th | 2018 (2022 Interim) AASHTO LRFR Spec. ™
Madero ASR ASR MCEB 1st, Std 16th ~ | NFA v

Edit spec-factor association...

Save Close

Last Modified: 11/29/2023 15
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Navigate back to the bridge. To add a new concrete material, open the Materials tree and use one of the four
methods described above in Enter Bridge Appurtenances section. Using one of the methods, double click on
Concrete in the tree. The window shown below will open.

D Bridge Materials - Concrete — O
Mame:
Description:
Compressive strength at 28 days (f'c): ksi
Initial compressive strength (f'ci): ksi
Compaosition of concrete: MNormal e
Density (for dead loads): bt
Density (for modulus of elasticity): ket
Poisson's ratio: 0.2
Coefficient of thermal expansion (o) 0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in

Cormpute
Std modulus of elasticity (Ec): ksi
LRFD modulus of elasticity (Ec): k=i [/\\5
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: ksi
LRFD modulus of rupture: ksi
Shear factor: 1

Copy to library... Copy from library... 0K Apphy Cancel

Last Modified: 11/29/2023 16
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The Materials Library contains standard materials and their material properties to minimize the amount of data to
be entered.
To select Concrete Material from the Library, click the Copy from library button. The following Library Data:

Material - Concrete window shown below will open.

44 Library Data: Materials - Concrete - [m} =
. Geseription Library T % o alpha DL Modulus | Std modulus of LRFD modulus of | Poisson's | Std Modulus | LRFD Modulus
density  density elasticity elasticity ratio of rupture of rupture
Class A Class A cement concrete | Standard | I/ Metric 28 00000108 2400 2320|  254260823| 27730359798 02 3333
> ClassA (US) | Class A cement concrete | Standard | US Customary | 40.. 0000006  0.15 0145 3644149254 3986.548657 02 0479857
Class B Class B cement concrete | Standard | S1/ Metric 17 00000108 | 2400 2320 19811.8437|  23520.226422 02 2.5976
Class B (US) | Class B cement concrete | Standard | US Customary | 24.. 0.000006 015 0145 2822746208 3368.115517 02 0371688
Class C Class C cement concrete | Standard | $1/ Metric 28 00000108 | 2400 2320|  254260823| 27730359798 02 333
Class C (US) | Class C cement concrete | Standard | US Customary | 40.. 0.000006 0.15 0145 3644149254 393654846 02 0479857
oK Apply Cancel

Select the highlighted concrete material and press OK and the window gets populated as shown below.

& Bridge Materials - Concrete - O X

ass A (US)

(]

Marme:

Description:  Class A cement concrete

Compressive strength at 28 days (Fi):  4.0000006 ksi
Initial compressive strength (f'ci): ksi
Compaosition of concrete: Normal w
Density (for dead loads): 0.15 kecf
Density (for madulus of elasticity): 0.145 ket
Poisson's ratio: 0.2

Coefficient of thermal expansion (2):  0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in

Compute
Std modulus of elasticity (Ec): 3644149254 ksi
LRFD madulus of elasticity (Ec): 3986.548657 ksi
Std initial modulus of elasticity: ksi L\}
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: ksi
LRFD madulus of rupture: 0.479857 ksi
Shear factor: 1

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

Click OK to save the material and close the window.
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The same technique can be used to enter reinforcing steel and structural steel material. The Reinforcing Steel and

Structural Steel material windows are shown below.

Reinforcing Steel

M Library Data: Materials - Reinforcing Steel - O X
MName Description Library Units Fy Fu Es
Grade 300 300 MPa reinforcing steel Standard | 31/ Metric 300 500 199948
Grade 350 350 MPa reinforcing steel (rail-steel) Standard | 51/ Metric 330 350 199948
Grade 40 40 ksi reinforcing steel Standard | US Customary | 40.0..| 70.00..) 29000.0..
Grade 400 400 MPa reinforcing steel Standard | 51/ Metric 400 600 199948
Grade 50 50 ksi reinforcing steel (rail-steel) Standard | US Customary | 530.0..| 80.00.. 29000.0..
Grade 500 500 MPa reinforcing steel Standard | 51/ Metric 500 T00 199948
> Grade 60 60 ksi reinforcing steel Standard | US Customary | 60.0..| 90.00.. 29000.0..
Grade 75 75 ksi reinforcing steel Standard | US Customary | 75.0..( 100.0..) 29000.0..

Structural or unknown grade prior 1954 | Structural or unknown grade prior to 1954 | Standard | US Customary | 33.0..| ©60.00.. 29000.0..

0K Apply Cancel
D% Bridge Materials - Reinforcing Steel — O x
Mame: Grade 60
Description: 60 ksi reinforcing steel
Material properties
Specified yield strength (fy):  60.0000087 k=i
Modulus of elasticity (Es): 29000004206 ksi
Ultimate strength (Fu): 90.0000131 ksi
Type
Q riain
Epoxy
Gahvanized
Copy to library... Copy from library... oK Apply Cancel
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Structural Steel

4D Library Data: Materials - Structural Steel

Name Description Library Units F
arade Iwuwy <= L2 AAIA U MITUgraqe Tuuvy Up 10 £.3 TNICK, INCIUsvE aTandard | U> LUstomany [RUERY
Grade 250 AASHTO M270M Grade 250 Standard | 51/ Metric
Grade 345 AASHTO M270M Grade 345 Standard | 51/ Metric
Grade 343W AASHTO M2T0M Grade 345W Standard | 51/ Metric
Grade 36 AASHTO M270 Grade 36 Standard | US Customary | 36.00
Grade 433W AASHTO M2T0M Grade 485W Standard | 51/ Metric

> | Grade 50 AASHTO M270 Grade 30 Standard | US Customary | 30.00
Grade 50W AASHTO M270 Grade 50W Standard | US Customary | 50,00 I
Grade 690 - > 65 to 100 incl. AASHTO M2T0M - over 63 to 100 mm thick, inclusive Standard | 51/ Metric
Grade 690 <= 65 mm AASHTO M270M Grade €90 up to 65 mm thick, inclusive Standard | 51/ Metric -
ee. ... ] [ ]

% QK Apply Cancel
D Bridge Materials - Structural Steel — | ot
Marne: Grade 50
Description:  AASHTO M270 Grade 50
Material properties
Specified minimum yield strength (Fy):  50.0000073 ksi
Specified minimum tensile strength (Fu}:  £5.0000004 kesi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 kef
Modulus of elasticity (E): 29000.,004206 ksi
Copy to library... Copy from librany... oK Apply Cancel
o
Last Modified: 11/29/2023 19
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Creating a New Superstructure Definition Using the Wizard

A wizard is available to help quickly create a new structure definition. This wizard will create the superstructure
definition including all members and member alternatives based on the data entered. The wizard is primarily geared
to a new design, with input for LRFD data not LFR data. If the wizard is used to create a new structure definition

that needs to be analyzed with LFR several windows would have to be visited.

Use the wizard to create the following structure definition:

3 Or_Du
26'-6“ ” .1 '-9"

1 I-g"

3
¥

‘-. 8" total thickness,

r 7.5" structural thickness |/I
v
L 30" | 3 spaces @ 8-0" = 24'-0" 30
[ i T "

e 50’-0” single span, composite

e 15 psf stay-in-place forms

To access the wizard, double click on the SUPERSTRUCTURE DEFINITIONS node in the Bridge Workspace

tree and click the Superstructure definition Wizard button.

D4 New Superstructure Definition X

o Girder system superstructure

Girder line superstructure Superstructure definition wizard

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 superstructure

oK Cancel
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The following window will appear.

M Superstructure Definition Wizard - Superstructure Definition

Superstructure definition name: Superstructure definition type

Material type: Steel ~ o Girder system
Girder line
Girder type: Rolled w
MNumber of spans: 1 0 Girder property input method
Skew: Degrees ° Schedule based
MNumber of girders: 10 Cross-section based
Girder spacing: ft Enter span lengths:
Left overhang: Span
Span length

Right overhang: ft no.

9 g ()
LRFD analysis module: AASHTO LRFD e R ]
LFR analysis module: AASHTO Culbvert LFR w

Girder system member generation
0 Create each member

Link members

< Back Mext =

Cancel
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Enter the following information into the wizard.

M Superstructure Definition Wizard - Superstructure Definition x

Superstructure definition name:  Single Span Structure Superstructure definition type

Material type: Stee v 0 Girder system

. Girder line
Girder type: Rolled w
MNumber of spans: 1 0 Girder property input method
Skew: 0 Degrees °' Schedule based
Mumber of girders: 4 - Cross-section based
Girder spacing: : ft Enter span lengths:
Left overhang: 3 ft Span

Span length

Right overhang: 3 ft

g g i
LRFD analysis module: AASHTO LRFD s y ] 50
LFR analysis module: AASHTO LFR v

Girder system member generation
0 Create each member

Link members

< Back Mext > | Cancel

The Superstructure definition type is selected as Girder system since the entire typical section of the structure
including all four girders will be entered in this example. If only one of the girders is required, select the Girder line
Superstructure definition type. The Girder property input method is selected as Schedule based since the
components of the members will be described individually. The wizard will create individual schedules for each
member component such as the rolled shape and the concrete deck. This method gives more flexibility, member
components later if needed. If the cross-section based input method is used, the wizard would create a cross section
based on input and apply that cross section to a range over the length of the member. Girder system member
generation is selected as Create each member. Linking of a member to another member should only be done if all

member properties, loads, spacing, and distribution factors are identical.
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Select the Next button to advance to the next screen in the wizard. Enter the following information into that screen.

#M Superstructure Definition Wizard - Rolled Shape x
Shape: W 30211 e
Material: Grade 50 e

Compaosite

0 Compaosite throughout

Partial compaosite (positive moment regions only)

< Back Mext = Cancel

If the steel shape or structural steel material defined at the bridge level didn’t exist, use the “-Copy from Library-«

selection in the list boxes in this window to copy a shape or material from the Library as done earlier.
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Select the Next button to advance to the next wizard screen. Enter the following information into that screen.

M Superstructure Definition Wizard - Deck

Deck properties

Actual deck thickness: 2] in Deck concrete: Class & (US) R
Structural deck thickness: 7.5 in Deck reinforcement: Grade 60 R
Effective flange width (LRFD): 96 in

Haunch type

Haunch depth D: 3 in

< Back Mext = Cancel

The effective slab width entered above will be applied to all the girders in this structure definition. It is not the
correct effective slab width for the exterior girders so the Deck Profile windows will be visited later to revise this
value. The Haunch Profile windows will also need to be visited to revise the haunch dimensions for the exterior

girders.
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Select the Next button to advance to the next wizard screen. No information needs to be entered here.

M Superstructure Definition Wizard - Loads x
LRFD Ive load distribution factors
Span | Shear | Moment | Deflection
>
Uniform loads

Lead case name Type Stage Span {I:i?::gt}

> | DCY D.DC ~ | Mon-composite (Stage 1) ~ | All Spans ™~
pC2 D.DC ~ | Composite (long term) (Stage 2) ~ | All Spans ™
oW D.DwW ~ | Compaosite (long term) (Stage 2) ™ | All Spans

MNew Duplicate Delete
< Back Mext = Cancel

Select the Next button to advance to the next wizard screen. Enter the following information into that screen.
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M Superstructure Definition Wizard - Deck Template *

Select the deck template:

b / L&

AR
T

[
L—

Lh A A

Appurtenances
Edge of deck | Distance at Distance at Erom
Appurtenance Name Load case = Measure to | dist. measured start end .
orien
from (ft) (ft)
Left Exterior Jersey Barrier ~ | DC2  ~ | Back ~ | Left Edge 0 0| Right
» | Right BExterior |lersey Barrier - | DCZ ~ | Back  * | RightEdge 0 0| Left
] >
Sidewalks l/\\’
. . Edge of deck  Distance at  Dist.
Sidewalk Width | Thickness Concrete material Load case = Measure to | dist. measured start £
(ft) (ft)
from (ft)
e} [
< Back Finish Cancel

Select the Finish button to close this window and create the new structure definition. The new Bridge Workspace

tree is shown below partially expanded.
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Bridge - 0O
= M TutorialBridge -
#- [ Compaonents
[£? Diaphragm Definitions
[£7 Lateral Bracing Definitions
- &) SUPERSTRUCTURE DEFINITIONS
- b Single Span Structure

— Impact/Dynamic Load Allowance

T+ Load Case Description
- 2 Framing Plan Detail

Eﬂ Bracing Deterioration
- BSC Bracing Spec Check Selection
- T Structure Typical Section
- oy Superstructure Loads

: Eﬂ' Shear Connector Definitions
[ [Eﬂ' Stiffener Definitions
= = MEMBERS

& I Member 1
- e Member Loads

“A Supports

=) MEMBER ALTERMNATIVES
2 T Wizard Alternative (E) (C)

LT Default Materials

- Impact/Dynamic Load Allowance
- B Girder Profile
- g2 Hinge Locations

[ splice Locations
- B Deck Profile
- FHaunch Profile
- B3 Lateral Support
- B2 Gtiffener Ranges
- [ Bearing Stiffener Locations
gitr, Live Load Distribution
EZT Points of Interest
----- =1 Detericration Profile
# I Member 2 -

Now that a structure definition has been created, the following windows may need to be visited to revise or enter
additional data for both LFR and LRFD analysis:

Steel Bridge:
e Framing Plan Detail: Enter the diaphragm locations.
e  Structure Typical Section: Enter wearing surface data.

e Bearing Stiffener Definition: Enter a bearing stiffener definition.
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e Deck Profile and Haunch Profile windows (for exterior girders): Enter the appropriate data for exterior
girders.

e Lateral Support: Enter the lateral support for the top flange.

e  Stiffener Ranges: Revise or enter the transverse stiffener ranges.

e Bearing Stiffener Ranges: Assign bearing stiffener definitions to locations of bearing stiffeners.

Prestressed Concrete Bridge:
e  Framing Plan Detail: Enter the diaphragm locations.
e  Structure Typical Section: Enter wearing surface data.
o Shear Reinforcement Definitions: Enter a shear reinforcement definition.
e  Stress Limit Sets: Enter the final allowable slab compression.
o Deck Profile and Haunch Profile windows (for exterior girders): Enter the appropriate data for exterior
girders.
e Strand Layout: Enter the strand layouts for the prestressed beams.
o Interior Diaphragms: Enter the interior diaphragms for prestressed box beams.

e Shear Reinforcement Ranges: Enter the shear reinforcement ranges.

The following windows may need to be visited to enter additional data for an LFR analysis:
e  Stress Limit Sets: Enter the LFR allowable stresses for a prestressed concrete bridge.
e Live Load Distribution: Enter the standard (LFR) distribution factors.
o Deck Profile: Enter the standard (LFR) effective slab width.

Structure Impact / Dynamic Load Allowance
Impact and Dynamic Load Allowance can be specified at two levels, Superstructure Definition and Member
Alternative levels. Impact or dynamic allowance entered at the Structure level will be used for all Member

Alternatives in that structure unless a different impact is entered for a specific Member Alternative.

Open the Impact / Dynamic Load Allowance window for the superstructure by double clicking on the
Impact/Dynamic Load Allowance node in the Bridge Workspace tree or a right click to open a window in the
tree. The following window will appear. The word Structure Definition will appear in the title to indicate that this

is at the Superstructure level.
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M Structure Definition Impact / Dynamic Load Allowance  — O 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:
50
Q) standard AASHTO impact: 1=
L+125%
Constant impact override: () %
LRFD dynamic load allowance
Fatigue and fracture limit states: 15 g
All other limit states: 33 %
oK Apply Cancel

The default values shown are acceptable for this example, so click the OK button to close the window. These values

will be used for all Member Alternatives in this bridge unless they are overridden at the Member Alternative level.
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Examples of Alternatives Within BrDR

BrDR provides the powerful ability to model different alternatives for bridges, structures, and members. Entering
different alternatives can be useful when comparing various alternatives for a preliminary study and when evaluating
the benefits of various rehabilitation alternatives. Before exploring this capability, let’s review some terminology
used in BrDR.

A bridge is a structure or a group of structures providing continuity of a highway across an entire crossing.

A bridge alternative is a configuration of superstructure and substructure units making up the physical definition of
a bridge. BrDR allows to define more than one bridge alternative for the same bridge, a feature useful for comparing
design alternatives. For example, you can have a one-span alternative and a two-span alternative for the same
bridge.

A structure is one or more spans that have the same structural type (such as girder, truss, or frame) and for which a
load acting anywhere within the structure affects all spans within that structure. Each bridge alternative may contain
one or more structures. The structure screen provides location and identification information about the structure,
with one or more structure alternatives providing the assignment to structure definitions.

A structure alternative is a means of relating a structure definition to a structure, which serves the purpose of
relating a physical description of a structure (the structure definition) to one or more positions in the bridge where
the structure definition is used (the structure). This allows a structure to be described just once and used in several
different places in a bridge. It also allows more than one structure definition to be evaluated as an alternative for any
given structure.

A structure definition describes the physical characteristics of a structure.

A member is a component of a structure definition, such as a girder. The member screen stores the location and
identification information about the member and allows for the assignment of a member alternative to the member.
A member alternative is a configuration of materials and dimensions making up the physical definition of a
member. For the same member, for example, one member alternative may be a transversely stiffened steel plate
girder and another member alternative may be a steel plate girder with a slightly thicker web that does not require

transverse stiffeners.
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Alternative Examples for a Preliminary Study

The following tree shows the structure of the Bridge Workspace related to alternatives.
Bridge

-------- -—- Bridge Alternative

LR —— Structure
e Structure Alternative

------------ Structure Definition

For this example, a preliminary study is being performed for a 350" bridge crossing. The following bridge

alternatives are being considered.

Bricge

e 0

Bridge Alternative #1

FiN FiY FAYAN FARAY FAY
Structure #1 Structure #2 Structure #3
| ]| ] ]
FiN iy AN AN iy
Structure Alternative #1 Structure Alkernative #2 Structure Aternative #3
Pesigned to
\\‘ Structure Definition #1
"2 - 50 Spans, 4 Girder System”
iy Fiy i I :[ I I Aesigned to

Structure Definition #2
"75 Single Span, 5 Girder System"

B ]
E 5. 11111

Fzsigned to

Structure Defintion #3
"T5' Single Span, 4 Girder System”

A

AN
);}L T T T 1
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Bridge Alternative #1 consists of three structures. Structure #1 is a 2 span structure. Structure #2 and Structure #3
are each single span structures. Structure Definition #1 is a 2 span, 4 girder system. Structure Definition #1 is
assigned to Structure Alternative #1 which itself is assigned to Structure #1.

Structure Definition #2 is a single span, 5 girder system. Structure Definition #2 is assigned to Structure Alternative
#2 which itself is assigned to Structure #2.

Structure Definition #3 is a single span, 4 girder system. Structure Definition #3 is assigned to Structure Alternative

#3 which itself is assigned to Structure #3.

The following Bridge Workspace results from these assignments:

Bridge -0
SRS TuterialBridge 1
#- [ Compaonents
. Diaphragm Definitions
- [EY Lateral Bracing Definitions
- & SUPERSTRUCTURE DEFINITIONS
- b Single Span Structure
- b 2 - 50' Spans, 4 Girder System
- b 175" Single Span, 5 Girder System
- b 75 Single Span, 4 Girder System
= &3 BRIDGE ALTERNATIVES
S &y Bridge Alternative #1 (E) {C)
E- 3 SUPERSTRUCTURES
= T Su perstructure #1
=% =5 SUPERSTRUCTURE ALTERMNATIVES
o Superstructure Alternative #1 (E) (C) (2 - 50° Spans, 4 Girder System)
2 TSy perstructure #2
=% = SUPERSTRUCTURE ALTERMNATIVES
P Superstructure Alternative #2 (E) (C) (175" Single Span, 5 Girder System)
2 TSy perstructure #3
=) SUPERSTRUCTURE ALTERNATIVES
P Superstructure Alternative #3 (E) (C) (75" Single Span, 4 Girder Suystem)
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Bridge Alternative #2 is as follows:

Bridge

Bridge Atternative &2

Structure #1 A Structure #2

h -~

FAssigned to A=signed to

iy
Structure Atternative #1

DN

Assigned to

Structure Definition #2
7S Single Span, 5 Girder System”

n

A

7 I

Bridge Alternative #2 consists of two structures. Structure #1 and Structure #2 are both single span structures.

Structure Definition #2 is a single span, 5 girder system which was defined earlier. Structure Definition #2 is

assigned to Structure Alternative #1 which itself is assigned to both Structure #1 and Structure #2.
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The Bridge Workspace is now as follows:

Bridge

SR TuterialBridge
#- [ Compaonents
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
- &) SUPERSTRUCTURE DEFINITIONS
- b Single Span Structurs
- b 2 - 50' Spans, 4 Girder Systemn
- b 175" Single Span, 5 Girder System
- b 75' Single Span, 4 Girder System
- &) BRIDGE ALTERNATIVES
- Fun.} Bridge Alternative &1 (E) {C)
= M Bridge Alternative 22
= = SUPERSTRUCTURES
2 TSy perstructure #1
=8 = SUPERSTRUCTURE ALTERNATIVES
o Superstructure Alternative #1 (E) () (175" Single Span, 5 Girder System)
2 TSy perstructure £2
=k ) SUPERSTRUCTURE ALTERNATIVES
o Supersturcture Alternative #1 (E) () (175 Single Span, 5 Girder System)
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Member alternatives can now be defined for Member G2 in Structure Definition #1.

Structure Definition #1
"2 - 50" Spans, 4 Girder System"

I )
L 1 1 1

Member G2

C————
Member Alternative #1
Unstiffened Plate Girder
1
o
Member Afternative #2
Stiffened Plate Girder
I—\I
Member Aternative #3
Rolled Beam with Cover Plates
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