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FS3 — Floorbeam Stringer Floor System Example

BrDR Tutorial

Topics Covered

e  Superstructure composed of floorbeams and stringers.

e  System superstructure definition

e Rolled beam stringers.

e Plate girder floorbeams, linearly varying web.

e Using wizards to create member alternatives for stringer and floorbeam members.

This example demonstrates entering a Floorbeam-Stringer superstructure in BrDR using the System superstructure

definition approach.

Superstructure composed of girders, floorbeams and stringers.

From the Bridge Explorer create a New bridge and enter the following description data.

&M New Bridge

Bridge ID:  F5 System MBI structure ID (8 FS System

Description | Description {cont'd)  Alternatives

MName: Floorbeam Stringer System Example
Description:

Location:
Facility carried (7):
Feat. intersected (6):

Default units: US Customary .

Bridge association...

Global reference point

- m}
Bridge Workspace View
Template Superstructures
Bridge completely defined Culverts
Substructures
Custom agency fields
Year built:
Length: ft
Route number: -
Mi. post:
oK Apply Cancel

X

Click OK to apply the data and close the window.
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FS3 — Floorbeam Stringer Floor System Example

Bridge Materials

To enter the materials to be used by members of the bridge, in the Components tab of the Bridge Workspace, click
on the I button to expand the tree for Materials.

The tree with the expanded Materials branch is shown below.
Workspace - 0O X -

Eridge Compaonents
B 3 Com panents
- [ Appurtenances
[ Beam Sha pes
[E.{? Connectors
E.{? Factors
[£7 LRFD Substructure Design Settings
I3 Materials
Ej Aluminum
Ej Concrete
@ Prestress Bar
@ Prestress Strand
@ Reinforcing Steel
B Soil
- Ej Structural Steel
B [ Timber

To add a new structural steel material, in the Components tab of the Bridge Workspace, click on Materials,
Structural Steel, and select New from the Manage group of the WORKSPACE ribbon (or right mouse click on
Structural Steel and select New). The window shown below will open.

-
o | Bridge Workspace - FS System ANALYSIS REPORTS ? = a x

BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

A d&C L

Save Clase Export Refresh Mew

Bridge Manage

Workspace &£ X Schematic 2 X Report

L
x

Bridge  Components

Components.
- 2 Appurtenances
- (@ Beam Shapes
[ Connectors
[ Factors
[’a LRFD Substructure Design Settings
- & Materials
- (@ Aluminum
7 Conerete
[ Prestress Bar Analysis 5 %
@ Prestress Strand
- @ Reinfarcing Steel
7 Sil

@ Structural Ste
& @ Timber | MNew
Y Ar
F<] Summary Report
@ View Detailed Report
8 General Preferences
Ed Close Bridge Workspace
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Add the structural steel material by clicking the Copy from library... button. The following window opens. Select

Grade 36 and click OK.

M Library Data: Materials - Structural Steel

Name Description
Grade 250 AASHTC M270M Grade 250
Grade 343 AASHTC M270M Grade 345
Grade 343W AASHTC M270M Grade 345W
» | Grade 36 AASHTO M270 Grade 36
Grade 483W AASHTC M270M Grade 485W
Grade 30 AASHTO M270 Grade 50
Grade 30W AASHTO M270 Grade 50W

e ]

Library

Standard
Standard
Standard
Standard
Standard
Standard
Standard

Units

51/ Metric
51/ Metric
51/ Metric
US Customary
51/ Metric
US Customary

US Customary

Apply

Cancel

36.0(

50,00 »
]

50.0C

The selected material properties are copied to the Bridge Materials — Structural Steel window as shown below.

D Bridge Materials - Structural Steel

-

Grade 3

(=]

Marme:

Description:  AASHTO M270 Grade 36

Material properties

k=i
k=i
1/F

fect

Specified minimum yield strength (Fy): 36.0000052

Specified minimum tensile strength (Fu):  58.0000084

Coefficient of thermal expansion: 0.0000065

Density: 0.49

Modulus of elasticity (E): 29000.004206
Copy to library... Copy from librany...

Apply

— O

Cancel

x

Click OK apply the data and close the window.
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Add a new concrete material, by clicking on Materials, Concrete, and select New from the Manage group of the

WORKSPACE ribbon (or right mouse click on Concrete and select New). The window shown below will open.

-
o | Bridge Workspace - FS System ANALYSIS REPORTS ? = [m] *

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

_ -
“ =7
Save Close Export Refresh New

Bridge Manage

Workspace # X | Schematic # X | Report

%
ps

Bridge  Components

Companents
- [ Appurtenances
[ Beam Shapes
- [ Connectors
- [ Factors
[ LRFD Substructure Design Settings
9 Materials
g@z:":m Analysis #» X
[ Prestres.
- B Prestres
@' Reinfor:
B Scil
[ Structur
[ Timber

New

Analyze
View Summary Report
View Detailed Report

General Preferences

B & ee Rl

Close Bridge Workspace

Enter the values shown above the Compute button and click the Compute button to compute the remaining values

below them.
M Bridge Materials - Concrete — [m| *

Name: 3.5 ksi concrete
Description:
Compressive strength at 28 days (f'ck: 3.5 ksi
Initial compressive strength (f'a): ksi
Compaosition of concrete: Normal ~
Density (for dead loads): 0.15 kcf
Density (for modulus of elasticity): 0.145 kect
Poisson's ratic: 0.2
Coefficient of thermal expansion (o) 0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Std modulus of elasticity (Ec): 3408787789 ksi
LRFD modulus of elasticity (Ec): 3814.69399 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: kesi
Std modulus of rupture: 0.443706 kesi
LRFD modulus of rupture: 0.4458999 kesi
Shear factor: 1
Copy to library... Copy from library... oK Apply Cancel

Click OK apply the data and close the window.
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Beam Shapes
To enter a steel beam shape to be used in this bridge, expand the tree labeled Beam Shapes and Steel Shapes as

shown below. The partially expanded Components tree with the Steel Shapes node expanded is shown below.
Workspace - 0O X

Bridge Components
- ) Compaonents
- [ Appurtenances
= &) Beam Shapes
- [ Prestress Shapes
() Steel Shapes
Ejﬁmgles
E‘j{:hannels
- B Shapes
----- [ Tees
- @ Timber Shapes
- B" Connectors
- @ Factors
ﬁ' LRFD Substructure Design Settings
B [ Materials

To add a new steel | shape, click on the | Shapes node in the Components tree and select New from the Manage
group of the WORKSPACE ribbon (or right mouse click on I Shapes and select New or double click on I Shapes in
the Components tree). The window shown below will open.

-
e | Bridge Workspace - FS System ANALYSIS REPORTS ? = (m} X

ERIDGE WORKSPACE WORKSPACE TOOLS WVIEW DESIGN/RATE REPORTING

=] 'x P )

Save Close Export Refresh New

Bridge Manage

2
>

Workspace X Schematic & XK Report

Bridge Companents
) Compaonents
-- @Appurtenances
= ) Beam Shapes
- [ Prestress Shapes
- ) Steel Shapes
- [ Angles
@Channels
@|Shap° A oo bact,
..... @ Tees
- [ Timber Sha
- @Connectors
- @ Factors
- [ LRFD Substruct
#- [ Materials

2
>

New

-
T

|
[#*  Analyze
B v

v Summary Report

-
T

View Detailed Report

el

General Preferences

B €| o

Close Bridge Workspace
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Select the Rolled shape type as W shape and click the Copy from library... button. The Steel Shape Selection

window will appear.

Dy Steel | Shape - O *
Name: Rolled shape type
o W shape M shape
Description: S shape HP shape

Dimensions Properties

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

This window displays all the steel shapes available in the library. The list can be sorted by clicking on any of the
column headers (e.g., Shape, Year, Depth etc.). Select W24x117 (Year — 1994) and click OK.

D Steel Shape Selection =
Library Unit system
O standard 3
Agency defined o Us
Shape Year Depth (in) Load (lb/ft) S (in*3)
W 24x103 201 24.5 103 | 2448079502 -
W 24x104 1994 24.06 104 | 2576891106
W 24x104 201 24.1 104 | 257.2614108
> W 24x117 1994 24.26 117 | 291.8384171 |
W 24x117 201 24.3 17| 291.3580247
W 24x131 201 24.5 131 | 3281632653 v
oK Cancel
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FS3 — Floorbeam Stringer Floor System Example

The beam properties are copied to the Steel | Shape window as shown below.

M Steel | Shape = O X
MName: W 24x117 Rolled shape type
W 24x117 Imported from AISC Tables (1994) O W shape M shape
Description: 5 shape HP shape
Cimensions Properties
in 1625 in
+ "
0.85 in }_ |
% =
_4‘ - 24,26 in
0.55 in —i_
——
‘I
28 in .
Copy to library... Copy from library... oK Apply Cancel

Click OK apply the data and close the window.

Similarly add a W16x67 (Year — 1994) steel | shape. The Steel I Shape window will be updated as shown below.

M Steel | Shape - O X
MName: W 16x67 Rolled shape type
W 16x67 Imported from AISC Tables (1994) O W shape M shape
Description: S shape HP shape
Dimensions Properties
n 1375 in
¥ ¥
0.665 in |
!
b b
_l' - 16.33 in
0.395 in -i_ L
————
‘I
10.235 in
Copy to library... Copy from library... oK Apply Cancel

Click OK apply the data and close the window.
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Bridge Appurtenances - Parapet

To enter the appurtenances to be used within the bridge expand the tree branch labeled Appurtenances. To define a
parapet, select Parapet and click on New from the Manage button on the WORKSPACE ribbon (or double click on
Parapet in the Components tree).

=

o | Bridge Workspace - FS System ANALYSIS REPORTS 7 = [m] X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
H & C
Save Close Export Refresh
Bridge Manage
Workspace & X Schematic X Report s X
Eridge Components
B- () Companents
- |&) Appurtenances
[ Generic
- @Medlan
- [:C"Parape'
[ Railing | New
- [ Beam Sha = Anal
- [ Connector e Analyze &%
- @ Factors @ View Summary Report
@ LRFD Subs| [@] View Detailed Report
P
Material
?) atenals 28 General Preferences
&l Close Bridge Workspace

Add the parapet by clicking the Copy from library... button. Select Jersey Barrier and click OK. The selected
parapet is copied to the Bridge Appurtenances — Parapet window as shown below.

™ Bridge Appurtenances - Parapet - O x

Marne: Jersey Barrier

Standard New Jersey Barrier
Description:

All dimensions are in inches

C——
Reference , N
Line

- Additional load:

Back Front

w

[o7]

Kip/ft

Foadway
Surface

Copy from library...

Parapet unit load:

0.15 kcf

Calculated properties

Met centroid (from
reference line):

7.880 in
Total load:
0.505 kip/ft

oK Apply Cancel

Click OK apply the data and close the window.
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Bridge Appurtenances - Generic

To enter the appurtenances to be used within the bridge, expand the tree branch labeled Appurtenances. To define a
generic barrier, select Generic and click on New from the Manage button on the WORKSPACE ribbon (or double
click on Generic in the Components tree).

-

o | Bridge Workspace - FS System ANALYSIS REPORTS ? = m] X

BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

=] % PN L]

Save Close Export Refresh New

Bridge Manage

Workspace &£ X Schematic & X Report

k3
X

EBridge Components
= |} Components
- | Appurtenances

B P)Gener
- [ Media New

fﬁ Parape

[ Railing

- [a Beam Shaj

- @ Connectol
@' Factors

7 LRFD Subs

- [a Materials

Analyze
View Summary Report
View Detailed Report

General Preferences

B & Be kL

Close Bridge Workspace

Enter the data as shown below.

D Bridge Appurtenances - Generic - O >
MName: Sidewalk Railing
Description:

All dimensions are in inches

Distance from edge to centroid: g

Reference Line —m Barrier load: (15 kip/ft

Width:

12
Effective wind

height: l4—— Generic Shape

(=21

3

w Back Front

Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.
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Superstructure Definition

Returning to the Bridge tab of the Bridge Workspace, double click on SUPERSTRUCTURE DEFINITIONS (or
click on SUPERSTRUCTURE DEFINITIONS and select New from the Manage group of the WORKSPACE
ribbon or right mouse click on SUPERSTRUCTURE DEFINITIONS and select New from the popup menu) to

create a new structure definition. The window shown below will appear.

£ 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

Selecting Floor system superstructure displays three types of floor system superstructure definitions. Select the

Floorbeam Stringer and click OK.

% Mew Superstructure Definition >

Girder system superstructure
Girder line superstructure
o 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

Girder Floorbeam Stringer Floorbearm Stringer Girder Floorbeam

QK Cancel

Last Modified: 2/12/2024 10



FS3 — Floorbeam Stringer Floor System Example

Floorbeam Stringer Floor System Superstructure Definition

The Floorbeam Stringer Floor System Superstructure Definition window will open. Enter the data as shown

below.

™ Floorbeam Stringer Floor System Superstructure Definition

Default units: US Customary
MNumber of support lines: 5
Number of stringers:

Stringers frame into floorbeam:

Number of stringer units: 4 C

Definition Analysis Engine
Name: Floor System FS
Description: Floorbeam Stringer structure definition

Span lengths

between floorbeams
along the ref, line:

Span

1
2
3

Length
(ft)
45
45
435
45

- [m] X
Deck type:
Member alt. types
Steel
QK Apply Cancel

The following describes some of the terminology on this window.

As shown in the sketch, this structure has 6

stringers. Each floorbeam in a Floorbeam-Stringer superstructure is a support line so this superstructure has 5 support

lines since it has 5 floorbeams.

|

|I I (_D I I I|<—Floorbeam
L] L]

Stringer

Last Modified: 2/12/2024
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Stringer Units are the portions of the structure where the stringers are to be analyzed as structurally continuous units.

In this structure, the stringers are simple span between the floorbeams and there are 4 stringer units. Each stringer

unit contains 6 stringer members.

The partially expanded Bridge Workspace tree is shown below.

Stringer Unit 1 Stringer Unit 2

Stringer Unit 3

Stringer Unit 4

s1 s1 s1
s2 s2 s2
— o < Te)
£ s2 € s2 € s2 £
3 5 s s
o] O o] o)
S s2 = S2 = s2 5
S © © S
- S2 = S2 H S2 H
s1 s1 s1
| 450" . 450" | 450" | 450" X
ple ple >

Workspace

Bridge

Il g

Framing Plan

(Stringers are shown in red, they are single span between floorbeams.)
4 Stringer Units in this superstructure definition

— 0O X

Compaonents

[

R
.

FS System
[ Companents
- [ Diaphragm Definitions
- [ Lateral Bracing Definiticns
- MFFLRFD Multiple Presence Factors
-+ EE Environmeantal Conditions
- DOF Design Parameters
=8

[ SUPERSTRUCTURE DEFINITIONS
Bl ref Floor System FS

e | Impact/Dynamic Load Allowance
- g4 Load Case Description

- 4% Framing Plan Detail

- B Structure Typical Section

- e Superstructure Loads

- [ Shear Connector Definitions

- [ Stiffener Definitions

- FHL Floorbeam Member Locations

- [ STRINGER GROUP DEFINITION GEOMETRY
- [ZF MEMEER DEFINITIONS

- FS6 Floor System Geometry

- |3 STRINGER UNIT LAYOUT
B SUL Stringer Unit 1 Layout
B SUL Stringer Unit 2 Layout
B SUL Stringer Unit 3 Layout
B SUL Stringer Unit 4 Layout
| FLOORBEAM MEMBERS
I Floarbeam 1

I Floarbeam 2

I Floorbeam 3

I Floarbeam 4

t T Floorbeam 5

.
H..
H..
H..

ERIDGE ALTERMATIVES

Last Modified: 2/12/2024
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BRIDGE ALTERNATIVES

Navigate to the BRIDGE ALTERNATIVES node in the Bridge Workspace tree and create a new bridge alternative
by double-clicking on BRIDGE ALTERNATIVES (or click on BRIDGE ALTERNATIVES and select New from
the Manage group of the WORKSPACE ribbon).

-
or | Bridge Workspace - FS System ANALYSIS REPORTS ? = a X

BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING

M nié;—;f;e

Save Close Export Refresh

Bridge Manage
Workspace X Schematic & XK Report & XK
Bridge Components
- @FS System

B @'Campcnems

- [ Diaphragm Definitions

w Lateral Bracing Definitions

WFF LRFD Multiple Presence Factors
-~ EC Environmental Conditions
-~ OF Design Parameters
|9 SUPERSTRUCTURE DEFINITIONS Analysis = X
Yorf Floor System FS
-~ |2 BRIDGE ALTERNATIVE
| New
2 Analyze
5] ummary Report
@_ Detailed Report
S.°} General Preferences
Ed Close Bridge Workspace
L 4

Enter the following data.

D Bridge Alternative — m} X

Alternative name:  Single Structure Alternative

Description Substructures

Description:

Horizontal curvature Global positioning
Reference line length: 180 ft Distance: 0 ft
o Start bearing End bearing Offset: 0 ft
Starting station: ft Elevation: ft
Bearing: N O~ 0 000" E

Bridge alignment

Superstructure

Culvert wizard...
wizard...

oK

Cancel

Click OK to apply the data and close the window.
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SUPERSTRUCTURES

Expand the Single Structure Alternative node in the Bridge Workspace tree by clicking the = button. Double-click
on the SUPERSTRUCTURES node (or select SUPERSTRUCTURES and click New from the Manage group of
the WORKSPACE ribbon) and enter the following new superstructure.

=

o | Bridge Workspace - FS System ANALYSIS REPORTS ? = O #
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

4 B&C L3

Save Close Export Refresh New

Bridge Manage

Workspace » X Schematic » X Report Er Y

Bridge Companents
- @MFS System
- w Compaonents
- [ Diaphragm Definitions
[Fj Lateral Bracing Definitions
~ WPFLRFD Multiple Presence Factors
-+ E& Environmental Conditions

= DF Design Parameters
| SUPERSTRUCTURE DEFINITIONS

B yyrf Floar System FS Analysis 2 X
= 3 BRIDGE ALTERNATIVES
21 M Single Structure Alternative (E) ()
@ SUPERSTRUCTURE
-t Stiffness Analysis |
~ [T PIERS ]
[Fel Y t
lal View Detailed Repart
if} General Preferences |
Ed Close Bridge Workspace
[S -

™ Superstructure — O x
Superstructure name:  Superstructure 1
Description Alternatives Vehicle path Engine Substructures
Description:
Reference line
Distance: 0 ft
Offset: 0 ft
Angle: 0 Degrees
Starting station: ft
OK Apply Cancel

Click OK to apply the data and close the window.
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Superstructure Alternative

Expand the Superstructure 1 node in the Bridge Workspace tree by clicking the = button. Double-click on the
SUPERSTRUCTURE ALTERNATIVES node (or select SUPERSTRUCTURE ALTERNATIVES and click

New from the Manage group of the WORKSPACE ribbon) and enter the following new superstructure alternative.

=

o | Bridge Workspace - FS System ANALYSIS REPORTS. ? - O X

BRIDGEWORKSPACE ~ WORKSPACE ~ TOOLS  VIEW  DESIGN/RATE  REPORTING
H-o-@eg [
7 L
Save Close Export Refresh New

Bridge Manage

Workspace # X | Schematic # X | Report

s
X

Bridge  Components
- @ FS System
[ Compeonents
[ Diaphragm Definitions
[ Lateral Bracing Definitions
1P LRFD Multiple Presence Factors
EC Environmental Conditions

OF Design Parameters
3 SUPERSTRUCTURE DEFINITIONS
B Yrrf Floor System FS _
Bl [ BRIDGE ALTERNATIVES Analysis
B @M Single Structure Alternative (£} (C)
T (9 SUPERSTRUCTURES

s
X

TT Superstructure 1
----- [ SUPERSTRUCTURE ALTERNATI

- 1 Stiffness Analysis
- [ PIERS

etailed Report

{5 General Preferences
Ed Close Bridge Workspace

Select the Superstructure definition Floor System FS as the current superstructure definition for this Superstructure

Alternative.
D Superstructure Alternative - O *
Alternative name: Existing Alternative
Description:
Superstructure definition:  Floor System FS w

Superstructure type:

Number of main members:

o Le(r;gth
1 45
2 45
3 45
4 45

OK Apply Cancel

Click OK to apply the data and close the window.
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Load Case Description
Navigate to the Floor System FS superstructure definition and double-click on the Load Case Description node in

the Bridge Workspace tree to open the Load Case Description window. Click on the Add default load case

description button to create the following load cases.

M Load Case Description - ] X
Load case name Description Stage Type L
(days)
DCc1 DC acting on non-composite section Mon-composite (Stage 1) ~ | D,DC w
DC2 DC acting on long-term composite section | Composite (long term) (Stage 2) ~ | D.DC s
oW DW acting on long-term composite section | Compasite (long term) (Stage 2) > | D,OW v
»  SIP Forms ‘Weight due to stay-in-place forms Non-composite (Stage 1) ~ | bDC =

Add default load

*Prestressed members only
case descriptions

New Duplicate Delete

0K Apply Cancel

Click OK to apply the data and close the window.

Structure Framing Plan Detail — Layout

Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure
Plan Details window. Enter the data as shown below.

M Structure Framing Plan Details - [m} X
Number of stringers:
Layout
Support skew: Member spacing orientation Stringer spacing:
Skew Stringer spacing
Support e Str\’nge ()
b3 1 0 bay | Startof Endof
stringer | stringer
2 1]
1 7 v
g 1]
2 7 v
4 1]
3 7 v
5 1]
4 7 v
> 5 7 v
oK Apply Cancel

Click OK to apply the data and close the window.
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Structure Typical Section - Deck
Next define the structure typical section by double-clicking on Structure Typical Section node in the Bridge

Workspace tree. Input the data describing the typical section as shown below.

M Structure Typical Section = O X

Distance from left edge of deck to | Distance from right edge of dack ta
superstructure definition ref. line |, superstructure definition ref. line

I -
l— Superstructure D efinition
| Reference Line

Left edge of

deck to first «ﬂ—:L J_ J_ J_ i J_ J_ J_ J_ |

stringer

Deck Deck (cont'd) 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 .ec:.lg.e of deck to . 1075 i
superstructure definition reference line:
Distance from right edge of deck to

. . 19.75 ft
superstructure definition reference line:

Left edge of deck to first stringer: 225 fit

oK Apply Cancel
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Structure Typical Section — Deck (cont’d)
The Deck (cont’d) tab is used to enter information about the Deck concrete and the Total deck thickness. The

material to be used for the deck concrete is selected from the list of bridge materials. Enter the data as shown below.

M Structure Typical Section = O X

Distance from left edge of deck to | Distance from right edge of dack ta
superstructure definition ref. line |, superstructure definition ref. line

I -
l— Superstructure D efinition
| Reference Line

Left edge of

\
decktofirst«ﬁ—:L T 1 1 . T T 1 J_|

stringer

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Deck concrete: 3.5 ksi concrete s

Total deck thickness: 9 in

Load case: Engine Assigned W

Deck crack control parameter 130 kip/in

Sustained medular ratio factor:

oK Apply Cancel
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Structure Typical Section — Parapet
Click the New button to add a row to the table. The Name of the parapet defaults to the only parapet described for the

bridge. The competed tab is shown below.

M Structure Typical Section = O X
Back Frart
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck = Distance at | Distance at Front face
Name Load case Measure to | dist. measured start end 3 :
orientation
from (ft) (ft)
> | Jersey Barrier ~ | DC2  ~ | Back ~ | LeftEdge 6 6| Right
Jersey Barrier ~ | DC2  ~ | Back ~ | Right Edge 6 6| Left v
New Duplicate Delete
oK Apply Cancel
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Structure Typical Section — Generic
Click the New button to add a row to the table. The Name of the generic barrier defaults to the only barrier described

for the bridge. The competed tab is shown below.

M Structure Typical Section = O X

l4— Generic Shape

Back Frant
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck = Distance at | Distance at Front face
Name Load case Measure to | dist. measured start end 3 :
orientation
from (ft) (ft)
Sidewalk Railing ~ | DC2  ~ | Front ~ | LeftEdge 0 0 Left v
» | Sidewalk Railing ~ | DC2  ~ | Front ~ | Right Edge -~ 0 0| Right
New Duplicate Delete

oK Apply Cancel

Structure Typical Section — Lane Positions
Select the Lane position tab. This tab defines the travelways where vehicles can move across the width of the bridge.
Use the Compute... button to compute the lane positions. A window showing the results of the computation opens.

Click Apply to apply the computed values.

M Cornpute Lane Positions X

Distance from left edge of | Distance from right edge of = Distance from left edge of = Distance from right edge of

S travelway to superstructure | travelway to superstructure | travelway to superstructure = travelway to superstructure

number definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (A) at end (B)
(ft) (ft) (ft) (ft)

> _ -12 12 -12 12

Apply Cancel
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FS3 — Floorbeam Stringer Floor System Example

The Lane Position tab is populated as shown below.

M Structure Typical Section O
» [£) “ftr
[B], #— Superstructure Definiion Reference Line
'| " Travelway 1 |__ Travelway 2 _J |'
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
Travel travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
r:auvr:::ry definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (A) at end (B)
(it) (it) (ft) (ft)
> 1 12 12 -12 12
LRFD fatigue
Lanes available to trucks:
Owerride  Truck fraction: Compute New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.

This superstructure does not contain any transverse or bearing stiffeners so stiffener definitions will not be created.

Floorbeam Member Locations

Double click on the Floorbeam Member Locations node in the Bridge Workspace tree to open the Floorbeam
Member Locations window and enter the data as shown below.

These floorbeam member locations were created when the superstructure definition was created based on the number
of support lines and the span lengths between floorbeams entered on the Superstructure Definition window. The
location of the floorbeam members on this window cannot be edited because their locations are set by the span lengths
entered on the Superstructure Definition window.

Enter the distance from the left edge of the deck to the left edge of the floorbeam for each floorbeam. This data

positions the floorbeam relative to the structure typical section and the lane positions.
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% Floorbeam Member Locations - O *

Perpendicular

distance from
Ref left

Floorbeam SIS Offset  Location Skew edge of deck to
distance
name (f) (ft) () (degrees) left
edge of
floorbeam

(ft)

* | FloorbeamMbrlLocation 0 0 0 0 1.25
FloarbeamMbrLocation? 45 0 45 0 1.25
FloarbeamMbrLocation3 a0 0 a0 0 1.25
FloorbeamMbrLocationd 135 0 135 0 1.25
FloorbeamMbrLocation3 180 0 180 0 1.25

oK Apply Cancel

Click OK to apply the data and close the window.

Stringer Group Definition Geometry — Stringer span lengths

Double click on the STRINGER GROUP DEFINITION GEOMETRY in the Bridge Workspace tree to define
the geometry for a stringer group definition A stringer group definition contains data regarding a portion of the
structure where the stringers are structurally continuous. The stringers in this structure all have the same span data.
They are single span between 2 floorbeams. One stringer group definition can be created to contain this geometry data
and then later apply this stringer group definition to all 4 stringer units in the structure.

The default value for the Number of floorbeams that support this stringer group definition is 2. The Possible

floorbeam spacing list shows all the possible combinations of adjacent floorbeam spacings between 2 floorbeams.
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BrDR uses the information shown in the Floorbeam Member Locations window to produce this list. This structure
has a constant floorbeam spacing of 45 feet, so this list only has one entry, 45.0000.

Select Yes for the field All floorbeams are perpendicular to the structure definition reference line. The Skew
angle column in the Floorbeam spacings grid will now be disabled. If some of the floorbeams in the superstructure
definition were not perpendicular to the superstructure definition reference line, select No and then pick the appropriate
skew angle in the Floorbeam spacings grid. Itis necessary to know which floorbeams in the stringer group definition

are skewed because skewed floorbeams will cause the stringer span lengths in the stringer group definition to vary.

The stringers in this stringer group definition have the following support types.

Stringer

FBA FB B
Stringer Support Type: Simple Simple

Enter data in the Floorbeam spacing grid to describe the span lengths of the stringer members that will be in the
stringer units to which this stringer group definition is assigned in the Floor System Geometry window later. In this
example, the default values in the grid are correct and no changes are required in the grid.

Enter the Name of the Stringer Group Definition as shown below.

& Stringer Group Definition Geometry — [m] X
Name: Stringer Group Def 1] Description:
Stringer spanlengths  Diaphragms
Number of floorbeams that support this stringer group definition: 2 [
Allfloorbe: perpendicular to the structure definition reference line: () Ves
Offset/
Select the floorbeam spacings which Floorbeam | Skew ) cantilever
can be used to define the stringer span spacing angle . Stringer support ength
lengths in this stringer group definition: (f) (degrees) )
Possible floorbeam spacing > 0/ 0000 v | Simple ~ 0
(ft) N
45| 0000 | Simple ~ 0
45.0000
Computed resulting stringer span lengths
Length  Cantilever
SPan | iy span
1 45
oK Apply Cancel

Click Apply to compute and apply the data before navigating to the Diaphragms tab.
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Click F1 on this window to open the AASHTOWare BrDR Help for this window to view some examples illustrating

how to define stringer group definitions.

Stringer Group Definition Geometry — Diaphragms

Navigate to the Diaphragms tab to enter the diaphragm spacing for the stringer group definition. Each diaphragm bay
contains only 1 diaphragm along the length of the stringer group definition. Enter the following data for Diaphragm
Bay 1.

& Stringer Group Definition Geometry - O X

Mame: Stringer Group Def 1 Description:

Stringer span lengths Diaphragms

Diaphragm Bay: 1 v Copy bay to.. Diaphragm wizard

Start ) End
distance Dlaphr_agm Mumber = Length distance Load
(ft) sp&af:::ng of spaces {ft) (ft) (kip)
Left Right Left Right
> 225 22.5 0 1 0 22.5 22.5| 0.237
v
4 [

Click the Copy bay to... button to copy the diaphragms entered for Bay 1 to the other bays. The following window
appears. Select all the bays by holding the Shift key and Click Apply as shown below.

™ Copy Diaphragm Bay x

Bay 3

Select the new bayi(s): Bay 4
l Bay 5

Apply Cancel

The following message appears indicating that the diaphragms have been copied. Click OK to close this window and

update the diaphragms for each bay.

Bridge Design & Rating X

Diaphragms from bay 1 are successfully copied to bay 2, 3, 4
r l % and5!
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Assigning Stringer Group Definitions to Stringer Units — Floorbeam System Geometry

Double click on the Floor System Geometry node in the Bridge Workspace tree to assign stringer group definitions

to stringer units in the floor system superstructure definition. Enter the data as shown below.

™ Floor System Geometry

Include floorbeams in unit references

Stringer Stri Unit referenced from
unit ringer group left end of superstructure
definition . .
number or end of previous unit
Unit 1 Stringer Group Def 1 ~ | Left end of structure e
Unit 2 Stringer Group Def 1 ~ | End of Previous Unit o
Unit 3 Stringer Group Def 1 ~ | End of Previous Unit o
¥ Unit 4 Stringer Group Def 1 ~ | End of Previous Unit o

Distance to
stringer group

definition
workpoint

(ft)

Mirror group definition

Naone A

Nane hd

None hd

Naone hd
oK

— O X
Include
in
analysis
Apply Cancel

Before opening this window, the total number of stringers in this structure is known i.e., 24 since there are 4 stringer

units and each unit contains 6 stringers. However, the location of these stringer members along the length of the

structure and the length of the stringer is not known. The stringer members in the structure are all located at the

beginning of the structure and do not have any length to them until a stringer group definition is assigned to the stringer

units.  The stringer group definition defines the stringer span lengths. Assigning stringer group definitions to the

stringer units also locates the stringer members along the length of the structure. Click F1 while this window is open

to open the AASHTOWare BrDR Help to view examples illustrating how to assign stringer group definitions to

stringer units.
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End of previous unit is Stringer group definition
intersection of last floorbeam workpoint is intersection of first
in the stringer group definition floorbeam in the stringer group
and superstructure def. definition and the superstructure
reference line / def. reference line.
S1 S1 S1
/ S2 S2 S2
— / ™ < 19}
E S2 £ S2 E S2 £
) o o 53
— 8k - S - — - —. B . L 2 —.
5 S2 5 S2 5 S2 5
o o o o
- s2 = S2 = S2 =
S1 S1 S1
L 45'-0" . 45'-0" o 45'-0" o 45'-0" |
< e e e >
Stringer Unit 1 Stringer Unit 2 Stringer Unit 3 Stringer Unit 4
(Uses Stringer (Uses Stringer (Uses Stringer (Uses Stringer
Group Def 1) Group Def 1) Group Def 1) Group Def 1)

Superstructure Definition
Reference Line

Framing Plan

Schematic — Framing Plan Detail

While the Framing Plan Detail is selected in the Bridge Workspace tree, open the schematic for the framing plan
by selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the Bridge
Workspace and select Schematic from the menu). The dashed lines represent the stringer member and floorbeam
member locations. The members appear as dashed lines since member definitions are not assigned to them yet. The

diaphragms entered in the Stringer group definitions are also displayed in this schematic.

Schematic — 0 X

Framing Plan X
B Ry B 0 )

FS System
Floorbeam Stringer Systam Examgle - Floor System FS
1z213004

Unit 1 Unit2 Unit3 Unit 4
L (Stringer Group Def 1) (Stringer Group Def 1) (Siringer Group Def 1) (Stringer Group Def 1) J

es:
*Solded green jstringer) and blu (floor beam] lines indicats they are included in the analysis
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Describing a floorbeam member

This superstructure contains 1 floorbeam definition that is applied to all floorbeam members.

Expand the MEMBER DEFINITIONS node in the Bridge Workspace tree and double click on the FLOORBEAM
DEFINITIONS node (or select FLOORBEAM DEFINITIONS and click New from the Manage group of the
WORKSPACE ribbon) to open the New Floorbeam Definition window as shown below.

-

ﬂ Bridge Workspace - FS System ANALYSIS REPORTS ? = O

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

=] B& < L]

Save Close Export Refresh MNew

Bridge Manage

Workspace Fs Schematic e Report

Bridge  Components

Bl MFS System
B [ Compenents
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
-+ WFF LRFD Multiple Presence Factors
- EC Environmental Conditions

OF Design Parameters
E- (&2 SUPERSTRUCTURE DEFINITIONS
B by Floor System FS
-+~ Impact/Dynamic Load Allowance
—.,% Load Case Description
-~ &F Framing Plan Detail
- i1 Structure Typical Section
-+ 4 Superstructure Loads
- [ Shear Connector Definitions
- [ Stiffener Definitions

Analysis

FHL Floorbeam Member Locations
- [ STRINGER GROUP DEFINITION GEOMETRY
- \&) MEMBER DEFINITIONS
| [ FLOORBEAM DEFINITIO
- [ STRINGER DEFINITIONS
- FSG Floor System Geametry
- ) BRIDGE ALTERNATIVES
B Single Structure Alternative [£) | 2 |
@_ View Detailed Report

T
T8

| New

=

ummary Report

{2k General Preferences

B Close Bridge Workspace

Al

X

L]
X

L]
X

Select Steel as the Material type and Plate for Girder type as shown below.

M MNew Floorbearn Definition

Material type: Girder type:

Detailed Steel Truss

Rolled

QK Cancel

X

Click OK to close the window and create a new member definition.
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The Floorbeam Definition window will open. Enter the data as shown below. Select Schedule-based as the
Floorbeam property input method. This definition is used to describe FB1 in the structure.

™ Floorbeam Definition - O x
Name: FB1

Description Specs Factors Engine Control options

Description: Typical floorbeam used at all floorbeam member locations Material type:
Floorbeam type:
Default units: ~ US Customary -

Floorbeam property input method Self load
Load case: Engine Assigned
Additional self load: kip/ft
Additional self load: %

Default rating method: LFR ~  Number of Floorbeam supports: 2 0 Floorbeam length between

supports
Cantilever
S Length
Cantilever lengths pan (ft)
| | left 8 H 1 21
. Right: 8
Left Right g
Cartilever Cantilever
oK Apply Cancel

Click OK to apply the data and close the window.
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Floorbeam Profile

Expand the FB1 node in the Bridge Workspace tree and double click on the Floorbeam Profile node in the Bridge
Workspace tree to open the Floorbeam Profile window as shown below.

-
o | Bridge Workspace - F§ System ANALYSIS REPORTS ? - o X

BRIDGE WORKSPACE WORKSPACE TOOoLS VIEW DESIGN/RATE REPORTING

= d&<

Save Close Export Refresh

Bridge Manage

Workspace £ X Schematic & X Report

%
s

Bridge  Components

& Yrrf Floor System FS -
= Impact/Dynamic Load Allowance
2k Load Case Description
&F Framing Plan Detail
{7 Structure Typical Section
e Superstructure Loads
[ Shear Connector Definitions
[ stiffener Definitions
FriL Floorbeam Member Locations
[ STRINGER GROUP DEFINITION GEGMETRY
- [E3 MEMBER DEFINITIONS
- (3 FLOORBEAM DEFINITIONS
I Fe Analysis X

- 24 Floorbeam Definition Loads
o ISuppcr‘ts

&1 Default Materials
- = Impact/Dynamic Load Allowance
- 222 Hinge Locations

53

iy

- iz Splice Locations

~ =1 Floorbeam Prefile

- B=1Deck Profile

- B=1Haunch Profile
:: Lateral Support Summary Report
=2 Stiffener Range: N
[ Points of Intere: Detailed Report

[ STRINGER DEFINITION| &&# General Preferences

[+l F86 Flaar Sustem Geametry ﬁ Close Bridge Workspace

Describe the web as shown below.

M Floorbeam Profile - [m} *

Type:
Web | Top flange Bottom flange

Begin End Thicknes Start End

depth  Depthvary  depth 5 distance Le(r;gth distance Material et

(in) (in) (in) () () e
> 27| Linear 42 0.625 0 T 7 | Grade 36 ~ | --MNone--
42| Mone w 42 0.625 7 23 30 | Grade 36 wo | -- None--

42| Linear v 27 0.625 30 T 37 | Grade 36 w | --None--

Duplicate Delete

OK Apply Cancel
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Describe the flanges as shown below.

D4 Floorbeam Profile - O

Type:

Web Top flange Bottom flange

Begin End Thicknes Start End

width width s distance Le(rf\gth distance Material Weld ‘A:Iitat
(in) (in) (in) (ft) () -
> 16 16 2 0 7 37 | Grade 36 v |-None-- ~ |--None-- v
Copy to bottom flange New Duplicate Delete
OK Apply Cancel
M Floorbeam Profile — [m|
Type:
Web  Top flange Bottom flange
Begin End Thicknes Start End
width width s distance Le(rf\gth distance Material Weld \'\:Iitat
(in} (im) (im} (ft) {ft) .
K 16 16 2 0 37 37 | Grade 36 ~ |--MNone-- ~ |--None-- ~
Copy to top flange New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.
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Deck Profile

Next open the Deck Profile window by double clicking the Deck Profile node in the Bridge Workspace tree.
Floorbeam deck effective flange width is calculated according to AASHTO Article 10.38.3. The effective flange width
shall not exceed one-fourth of the span length of the floorbeam, 35'/4 = 105”, the distance center to center of
floorbeams, 45', and twelve times the least thickness of the slab, 12x8.5” = 102”. One-fourth of the span length of the

floorbeam, 102 controls.

& Deck Profile - a X

Type:

Deck concrete  Reinforcement  Shear connecters

Start End | Stuctural | Choctve | Effective

; h Length flange flange
Material dISE;]HEE d\sE;?ce th\:(kr;ess width (Std) | width (LRFD) n
= (in) (in)
> | 3.5 ksi concrete ] 37 37 -5 102 102

Duplicate Delete

oK Apply Cancel

Navigate to the Shear connectors tab and enter the data as shown below.

&My Deck Profile - [m] x
Type:
Deck concrete Reinforcement Shear connectors

Start Length End Transverse

distance "f) distance  Connector ID  Numberperrow Number of spaces  spacing
(ft) (ft) (in)

] 37 37 | Composite ™~
New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.
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Lateral Support
Double click on the Lateral Support node in the Bridge Workspace to open the Lateral Support window. Enter

the top flange lateral support information as shown below.

™ Lateral Support - O =

T

ZE‘ Start Distance ‘:‘ Length __:

I Ll |
Ranges Locations

Tep flange
.Start Tt _ End
distance () distance
(ft) (i)
? 0 37 27
Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.

The description of the floorbeam definition is complete.
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Describing a Stringer Member Definition — Exterior Stringer Definition (Rolled beam stringers)

This superstructure contains 2 different stringer definitions that will be assigned to the interior and exterior stringer
members in the superstructure definition.

To create the exterior stringer definition, expand the MEMBER DEFINITION node in the Bridge Workspace tree
and double click on the STRINGER DEFINITIONS node (or select STRINGER DEFINITIONS and click New

from the Manage group of the WORKSPACE ribbon). This opens the New Stringer Definition window as shown
below.

-

o | Bridge Workspace - FS System ANALYSIS REPORTS 7 - O X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

A de L]

Save Close Export Refresh New

Bridge Manage

Workspace & X Schematic & X Report

2
*

Eridge Components

- @ FS System
#- [ Components
[ Diaphragm Definitions
- [ Lateral Bracing Definitions
HFF LRFD Multiple Presence Factars
+ EC Environmental Conditions
OF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
2 brod Floar System FS
Y Impact/Dynamic Load Allowance
2t Load Case Description
~ 4 Framing Plan Detail
m Structure Typical Section
-t Superstructure Loads Analysis X
EJ Shear Connector Definitions
- [ Stiffener Definitions
- FHL Floorbeam Member Locations
28 @ STRINGER GROUP DEFINITION GECMETRY
& &2 MEMBER DEFINITIONS
TJ" |} FLOORBEAM DEFINITIONS

I 81
w STRINGER DEFINITIO!
- FSG Floor System Geometry
Bl &) BRIDGE ALTERNATIVES
M Single Structure Alternative (£

2 General Preferences

Ed Close Bridge Workspace

Select Steel as the Material type and Rolled for Girder type as shown below.

M MNew Stringer Definition X
Material type: Girder type:
Steel Built-up
Plate

QK Cancel

Click OK to close the window and create a new member definition.
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The Stringer Definition window will open. Enter the data as shown below. Select Schedule-based as the Stringer
property input method. Select the Associate with stringer group definition button so that the stringer span lengths

will be populated based on the stringers span lengths specified in the Stringer Group Definition Geometry window.

M Stringer Definition - O X

MName: Type 51

Description Specs Factors Engine Control options
Material type:
Description: Stringer type:
Default units:  US Customary  ~
Stringer property input method Self load
o Schedule-based Load case: Engine Assigned
Cross-section based
pssmechion ba Additional self load: kip/ft
Additional self load: %
Stringer span lengths Default rating method:
o Associate with stringer group definition: Stringer Group Def 1~ LFR v
Enter stringer span lengths Stringer span lengths End bearing locations
Mumber of spans: g Length  Cantilever Left: in
{ft) span
Right: in
1 45
oK Apply Cancel

Click OK to apply the data and close the window.
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Stringer Profile
Expand the Type S1 node in the Bridge Workspace tree and double click on the Stringer Profile node in the Bridge
Workspace tree to open the Stringer Profile window as shown below.

r ol

or | Bridge Workspace - FS System ANALYSIS REPORTS ? - o X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

ul #3 1
Save Clase Export Refresh Open

Bridge Manage
Workspace # X | Schematic % X || Report & X
Bridge ~ Components
- 1L Hoorbeam Member Locations a
- [ STRINGER GROUP DEFINITION GEQMETRY
= (&3 MEMBER DEFINITIONS
- [ FLOORBEAM DEFINITIONS
=- [ STRINGER DEFINITIONS
I Typesi
2+ Stringer Definition Loads
A Supports
&L Default Materials
j Impact/Dynamic Load Allowance
22 Hinge Locations
2 Splice Locations Analysis & X
=1 Stringer Profil
= Deck Profile | =5 Open
&= Haunch Profile [/ Analyze
E Lateral Suppo @ Summary Report
£ Stiffener Rang: @- ) _
W B Bearing Stiffen Detailed Report

2 Points of Inters ¢ General Preferences

[ FS6 Flaor System Geometry | [E] Close Bridge Workspace

= 2 BRIDGE ALTERNATIVES
B Single Structure Altemnative (£ (C) |
v
L
Describe the shape as shown below.
M Stringer Profile - [m} X

Type:

Shape Top cover plate Bottom cover plate

Start Lenath End
Shape distance E{ng; distance Material
() (ft)
> | W 16x67 ~ 0 45 45| Grade 36

Duplicate Delete

0K Apply Cancel

Click OK to apply the data and close the window.
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Deck Profile

Next open the Deck Profile window by double clicking the Deck Profile node in the Bridge Workspace tree. Enter
the data describing the structural properties of the deck. Stringer deck effective flange width is calculated according
to AASHTO Article 10.38.3, the effective flange width shall not exceed one-fourth of the span length of the stringer,
45°/4=11.25" = 1357, the distance center to center of stringers, 7°/2+2.25"' = 69, and twelve times the least thickness

of the slab, 12x8.5” = 102”. The distance center to center of stringers, 69 controls.

4 Deck Profile - O *
Type:
Deck concrete Reinforcement Shear connectors
Start Length End Structural E:::;:E E;f:l:;:e
Material dlsE;;\ce ) dlsE;;\ce thli::;less width (Std)  width (LRFD) n
(in) (in)
» | 3.5 ksi concrete 0 45 45 85 69 69
Duplicate Delete
oK Apply Cancel

No reinforcement is described. Composite regions are described using the Shear Connectors tab as shown below.

Lt
Type:
Deck concrete Reinforcement Shear connectors
Start Lenath End Transverse
distance g distance = Connector ID | Mumber per row  Number of spaces = spacing
(ft) i
(ft) (ft) (in)
» 0 45 45| Composite

Click OK to apply the data and close the window.
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Haunch Profile

Double click on the Haunch Profile node in the Bridge Workspace tree and enter data in the Haunch Profile window

as shown below.

M Steel Haunch Profile — m} X

Haunch type: Embedded flange

| |
L}_‘-{:—/_% 1 Y2
71 73
@ 2 Z4
b

3o Length &z 71 72 73 74 ¥1 va

W e e T T T B B

o 45 45 0 0 0 0 1 1

Duplicate Delete

OK Apply Cancel

Click OK to apply the data and close the window.

Lateral Support
Open the Lateral Support window by double clicking on the Lateral Support node in the Bridge Workspace tree.

Enter the following lateral support data for the top flange.

D Lateral Support - O =

T

AE‘ Start Distance o Length

L il "
Ranges Locations

Top flange
lStart Tt . End
distance ) distance
(ft) (ft)
? 0 45 45

Click OK to apply the data and close the window.

The description of the exterior stringer definition is complete.

Last Modified: 2/12/2024 37



FS3 — Floorbeam Stringer Floor System Example

Interior Stringer Definition (Copy/Paste)

Define the interior stringer definition. The interior stringer definition is very similar to the exterior stringer definition
created in the previous steps. Copy the exterior stringer definition as shown below.

Select the Type S1 node in the Bridge Workspace tree and click the Copy button from the Manage group of the
WORKSPACE ribbon (or right click and select Copy) as shown below.

r 7
E Bridge Workspace - FS System ANALYSIS REPORTS = (] X

-~

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

A BSC =

Save Close Export Refresh Open

>

Duplicate Delete

Bridge

Workspace & X Schematic s X Report L X

Bridge Components
¥ Lateral Bracing Detinitions -
WFF LRFD Multiple Presence Factors

EC Environmental Conditions

~ DF Design Parameters

7 |9 SUPERSTRUCTURE DE Qg Expand Branch
= brrf Floor System FS
- Impact/Dynan

Collapse Branch

- 2 Load Case Des Open
. ﬁ;raming P-:-anll Copy
© by Structure Typi Duplicate
- o4y Superstructure
2 Shear Connect Delete ysis 2 X
w- [ Stiffener Defin Analyze

FML Floorbeam Me
[ a STRINGER GR(
=- & MEMBER DEFI
1# & FLOORBEA
= &3 STRINGER
w I TypeS
[#-  FSGFloor System Geometry
= &) BRIDGE ALTERNATIVES
oo Single Structure Alternative (E) (C)

View Summary Report
View Detailed Report

General Preferences

B& oo ool o

Close Bridge Workspace
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Select the STRINGER DEFINITIONS node in the Bridge Workspace tree and click the Paste button from the
Manage group of the WORKSPACE ribbon (or right click and select Paste) as shown below.

r 3
o | Bridge Workspace - FS System ANALYSIS REPORTS £ = (] <

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

“ d&C L] [z

Save Close Export Refresh New Paste

Bridge Manage

Workspace %g Expand Branch P X Report

Collapse Branch
Bridge Components Q it}

S N
T Structure Typical Section sl

24 Superstructure Loads (1 Paste
2 Shear Connector Definitior
- [ Stiffener Definitions
FHL Floorbeam Member Locati
@ [ STRINGER GROUP DEFINIT|
= (& MEMBER DEFINITIONS % General Preferences
%, @ FLOORBEAM DEFINITIq £ Close Bridge Workspace
= &) STRINGER DEFINITIONS
] I Type St
i+ FSG Floor System Geometry
= &2 BRIDGE ALTERNATIVES

oo, Single Structure Alternative (E) (C)

Double click on the newly created stringer definition (Type S1 ~ 1) to open the Stringer Definition window. Rename

this to Type S2 as shown below.

M Stringer Definition - m} X
Name: Type 52
Description Specs Factors Engine Control options
Material type:
Description: Stringer type:
Default units:  US Customary  ~
Stringer property input method Self load
Load case: Engine Assigned -
Additional self load: kip/ft
Additional self load: %
Stringer span lengths Default rating method:
o Associate with stringer group definition: Stringer Group Def 1 LFR ~
Enter stringer span lengths Stringer span lengths End bearing locations
Number of spans: Spa Length  Cantilever Left: in
) span
Right: in
» 1 45
oK Apply Cancel

Click OK to apply the data and close the window.
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Stringer Profile
Expand the Type S2 node in the Bridge Workspace tree and double click on the Stringer Profile node in the Bridge
Workspace tree to open the Stringer Profile window. Change the rolled shape assigned to the stringer profile to the

W24x117 shape as shown below.

M Stringer Profile
Type:

Shape Top cover plate Bottom cover plate

Shape distance

Z |W 24x117 W | 0 45 45 | Grade 36 v

W 1667

W 24117

-- Create new shape --

New Duplicate Delete

0K Apply Cancel

Click OK to apply the data and close the window.
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Deck Profile
Next open the Deck Profile window by double clicking the Deck Profile node in the Bridge Workspace tree. Change
the Effective flange width (Std. and LRFD) to 84 inches as shown below.

M Deck Profile — O *
Type:
Deck concrete Reinforcement Shear connectors
Start Length End Structural E;f::;;a E:::;ZE
Material distance distance | thickness . . n
ft; ) width (Std) = width (LRFD)
w  ® w wm (i) | i LRFD)

{in} (in)
3 | 3.5 ksi concrete 0 45 45 8.5 84 84

Duplicate Delete

OK Apply Cancel

Click OK to apply the data and close the window.

The description of the Type S2 stringer definition is complete.

Describing a Stringer Member alternative

There are two methods to create stringer member alternatives for the stringer members in the structure:

1. Manually create a stringer member alternative in the Bridge Workspace tree and assign a stringer definition
to this alternative.

2. Use the Stringer Unit Layout Wizard to quickly create stringer member alternatives for all the stringer
members in the structure. This wizard can be accessed by selecting the Wizard button from the TOOLS
ribbon while the STRINGER UNIT LAYOUT is selected in the Bridge Workspace tree.
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This example uses the Stringer Unit Layout Wizard in Option 2 to create stringer member alternatives for the

stringer members in this structure.

Expand the Floor System Geometry, select STRINGER UNIT LAYOUT in the Bridge Workspace tree and click
the WIZARD button from the TOOLS ribbon, or right click and select WIZARD) as shown below.

r
o | Bridge Workspace - FS System ANALYSIS

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE
g & N/

Multimedia General Report| Wizard

Attachments Preferences Tool

Bridge

Workspace & X Schematic

Bridge Components

MFF L RFD Multiple Presence Factors
EC Environmental Conditions

OF Design Parameters

& [ SUPERSTRUCTURE DEFINITIONS
= rrf Floor System FS

: iﬁ- Load Case Description

3 Impact/Dynamic Load Allowance

REPORTS

REPORTING

&F Framing Plan Detail
- ¥ Structure Typical Section
< Superstructure Loads
- [ Shear Connector Definition
[ Stiffener Definitions
- FML Floorbeam Member Locatig
#- 7 STRINGER GROUP DEFINIT
=- | MEMBER DEFINITIONS
i [ FLOORBEAM DEFINITIO
- [ STRINGER DEFINITIONS

= FSGFloor System Geometry
w STRINGER UNIT LAYOU
[£7 FLOORBEAM MEMBERS
=+ &) BRIDGE ALTERNATIVES

i

r

%g Expand Branch

Collapse Branch

Wizard

mow R O

General Preferences

Be

Close Bridge Workspace

B Single Structure Alternative (E) (C)

? - 0o X

The Stringer Unit Layout Wizard uses templates to store the data entered in this wizard. Stringer group definition

templates allows the user to assign stringer definitions and live load distribution factors to stringer members in all the

stringer units to which a stringer group definition has been applied. This wizard contains a lot of data and templates

so that the data can be saved to avoid losing data if interrupted while using the wizard. If for some reason BrDR is

closed while entering the data, the template can be reopened to continue entering data.
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This example has only 1 stringer group definition and it has been assigned to all the stringer units in the Floor System
Geometry window. The data entered in this will pertain to this stringer group definition and will thus create stringer

member alternatives for all the stringer members in the superstructure definition.

The first screen of the wizard is shown below. Enter a name for the new template and click Next.

™ Stringer Unit Layout Wizard x
Welcome to the stringer unit layout wizard

This wizard helps you create stringer member alternatives quickly using stringer group definition templates.

Stringer group definition templates let you assign stringer definitions and stringer live load distribution factors to stringer
members, These templates can be stored and re-used,

Select the stringer group definition to which this template applies: Stringer Group Def 1 e

Enter a name for the new template: Training Template

This stringer group definition has been applied to the following stringer unit locations in the floor system geometry window:

Stringer unit Str;l%.:ﬁ;iup Mirrored status
¥ Stringer Group Def 1

Unit 2 Stringer Group Def 1

Unit 3 Stringer Group Def 1

Unit 4 Stringer Group Def 1

< Back MNext = Cancel Help

The second screen in the wizard allows the user to assign stringer definitions to and enter names for the stringer
member alternatives that will be created by the wizard. Use the Generate stringer member alternative names button

to have the wizard generate the names using the specified prefix. Since the same definition is assigned to both the
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existing and current alternative for each stringer member, the wizard will create only 1 alternative that is assigned as
existing and current for each stringer member. Click on the Generate stringer member alternative names button to
automatically generate names based on the prefix selected. Select existing and current stringer definitions for each

stringer member as shown below and click Next.

™ Stringer Unit Layout Wizard x

Stringer definitions

This screen allows you to create Stringer Member Alternatives and assign Stringer Definitions to these alternatives for all
Stringer Members using the Stringer Group Definition picked on Page 1. After the Stringer Member Alternatives are created
at the end of this wizard, you can change the Stringer Definitions assigned to the Stringer Member Alternatives by visiting
the individual Stringer Member Alternative windows, Changing stringer definitions in the stringer member alternative
window will not make corresponding changes in this template.

This wizard will generate names for the Stringar Member Alternatives for you or you can enter §

Generate stringer
member alternative
names

Prefix to use when generating Stringer Member Alternatives’ names:  Stringer % Alt

Existing stringer Current stringer

Stringer member alternative Bxisting .st.nnger member alternative Currer'l.t .stlrlnger

member* definition definition
narne name

Stringer 1 | Stringer 1 Alt Type 51 ~ | Stringer 1 Alt Type 51 -

Stringer 2 | Stringer 2 Alt Type 52 ~ | Stringer 2 Alt Type 52 b

Stringer 3 | Stringer 3 Alt Type 52 ~ | Stringer 3 Alt Type 52 b

Stringer 4 | Stringer 4 Alt Type 52 ~ | Stringer 4 Alt Type 52 hd

> | Stringer 5 | Stringer 5 Alt Type 52 ~ | Stringer 5 Alt Type 52 hd

Stringer 6 | Stringer & Alt Type 51 ~ | Stringer b Alt Type 51 e

*Stringer members in this table are listed from left to right in the structure typical section,

< Back Cancel Help
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The third screen of the wizard allows the user to assign live load distribution factors to stringer member alternatives.

Use the Compute from typical section button to compute the Standard live load distribution factors for the

alternatives that will be created for Stringer 1. A warning message will appear indicating that the distribution factors

computed using simple beam distribution are zero for this member as shown below.

Bridge Design & Rating

far this member!

The distribution factors calculated by assuming the deck to
! % actasasimple span between members are zero!
Werify that the other calculated distribution factors are correct

X

This is due to the fact that this exterior stringer is not located under a travelway since it is under the sidewalk. Change

the Shear at supports value from 0.0 to 0.929 and click Apply to save these distribution factors. Select Stringer 2

from the drop down menu of Stringer and repeat these actions to define the live load distribution factors. Repeat for

the remaining stringer members and click Next to move onto the last screen of the wizard.

M Stringer Unit Layout Wizard
Live load distribution factors

by this wizard

Standard

Lrfd

Action: Moment
Start
distance Le{r;tg)th
{ft)

Stringer: Stringer 1 %

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

Lanes
loaded
Shear
> 1Llane 12173913
Multi-lane 12173913

w

Apply

Distribution factor

{wheels)
Hlr=at Moment Deflection
suppaorts
0929 12173913 03333333
0929 12173913 0.6666667

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

Apply
Distribution factor
End distance llanes)
[ -
1 lane Multi-lane
New Duplicate
< Back Next > Cancel

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated

Compute from
typical section

Help

X
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The live load distribution factors for each stringer is shown below.

M Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

| Stringer;  Stringer 2 W Apply

Standard

Compute from

D Allow distribution factors to be used to compute effects of permit loads with reutine traffic . }
typical section

Distribution factor

IBnes (wheels)
loaded
Shear e Moment Deflection
supports
b m 1 1 1 03333333
Multi-lane 12727273 1 12727273 0.50065667

™ Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

Stringer: Stringer 3 ~ Apply

Standard

Compute from

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

typical section

Distribution factor

IBnes [wheels)
loaded
Shear Shear at Moment Deflection
supports
» m 1 1.1428571 1 03333333
Multi-lane 12727273 1.3571429 1.2727273 0.566066667
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D Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stninger Member Alternatives that will be generated
by this wizard

Stringer: Stringer 4 e Apply

Standard

Compute from

D Allow distribution factors to be used to compute effects of permit loads with routine traffic . .
typical section

Distribution factor

leres (wheels)
loaded
Shear Shear at Moment Deflection
supports
> 1 1.1428571 1 03333333
Multi-lane 12727273 1.3571429 12727273 0.6666667

™ Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

Stringer:  Stringer 3 ~ Apply

Standard

Compute from

Allow distribution factars to be used to compute effects of permit loads with routine traffic - }
typical section

Distribution factor

leTe= (wheels)
loaded
Shear shear at Moment Deflection
supports
> 1 1 1 03333333
Multi-lane 12727273 1 1.2727273 0.60060667
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M Stringer Unit Layout Wizard X

Live load distribution factors
This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

Stringer: Stringer & v Apply

Standard

istributi - . ’ C te f
Allow distribution factors to be used to compute effects of permit loads with routine traffic ompute from

typical section

Distribution factor

leTres (wheelz)
loaded
Shear shear at Moment Deflection
supports
1 Lane 1.2173913 0.92% 1.2173913 0.3333333
» | Multi-lane 12173913 0.929 1.2173913 0.6666667

The last screen of the wizard is shown below. Select Finish to close the wizard and create the stringer member

alternatives.

% Stringer Unit Layout Wizard *

Completing the stringer unit layout wizard

You have successfully completed the stringer unit layout wizard.
You have created a stringer group definition template named:

This template will be applied to the stringer members in the stringer units:

Stringer unit Str‘l'jnegﬁiritgi;:up Mirrored status
> Unit1 Stringer Group Def 1 E
Unit 2 Stringer Group Def 1 E
Unit 3 Stringer Group Def 1 E
Unit 4 Stringer Group Def 1 E

To close this wizard, save this template and create stringer member alternatives with these template properties, click finish.

To close this wizard and save this template without creating stringer member alternatives with these template properties, click
finish later.

To close this wizard without saving this template or creating stringer member alternatives, click cancel.

< Back Finish later Finish Cancel Help
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The partially expanded Bridge Workspace tree for Stringer Unit 1 Layout is shown below.

Workspace -0 x

Bridge  Components
FIL Floorbeam Member Locations
[E7 STRINGER GROUP DEFINITION GEOMETRY
(3 MEMBER DEFINITIONS
{7 FLOORBEAM DEFINITIONS
7 STRINGER DEFINITIONS.
= Fs6 Floor System Geometry
B+ (3 STRINGER UNIT LAYOUT
SuL Stringer Unit 1 Layout
é tsk Computed Stringer Reactions
[ STRINGER MEMBERS
I Unitl Stringert
‘l' £S5k Computed Stringer Reactions
[ STRINGER MEMBER ALTERNATIVES
T Stringer 1 At ®) (C)
I Unit! Stringer2
t5R Computed Stringer Reactions
[ STRINGER MEMBER ALTERNATIVES
T Stringer 2 Alt (B (C)
I uUnitl Stringer3
t5R Computed Stringer Reactions
[ STRINGER MEMBER ALTERNATIVES
T Stringer3 At ®) (C)
I unit! Stringerd
t5R Computed Stringer Reactions
[ STRINGER MEMBER ALTERNATIVES
T Stringer 4 Alt (®) (C)
T unitl Stringers
G5k Computed Stringer Reactions
- [ STRINGER MEMBER ALTERNATIVES
L. T Stinger 5 Alt (E) ()
I Unit! Stringer6
- t2R Computed Stringer Reactions
- [ STRINGER MEMBER ALTERNATIVES
I Stringer 6 Alt (E) (O)
- SUL Stringer Unit 2 Layout
- SUL Stringer Unit 3 Layout
- SUL Stringer Unit 4 Layout
i [ FLOORBEAM MEMBERS
= ) BRIDGE ALTERNATIVES
) Single Structure Alternative () (C)

s

Stringer Unit 2 Layout
Double click on the Stringer Unit 2 Layout node in the Bridge Workspace tree and check the Include in analysis

checkboxes for Stringer 1 and Stringer 2 as shown below.

M Stringer Unit Layout - m} K

Stringer group definition: Stringer Group Def 1 Mirrored status:  None

Number of stringers inunit: &

Stringer Existing stringer g Current stringer Gt TETiR
stringer stringer in
member member alternative member alternative B
definition definition analysis
Stringer 1 Alt Type 51 Stringer 1 Alt Type 51
Unit2 Stringer2 | Stringer 2 Alt Type 52 Stringer 2 Alt Type 52
Unit2 Stringer3 | Stringer 3 Alt Type 52 Stringer 3 Alt Type 52
Unit2 Stringerd | Stringer 4 Alt Type 52 Stringer 4 Alt Type 52
Unit2 Stringer5 | Stringer 5 Alt Type 52 Stringer 5 Alt Type 52
Unit2 Stringerd | Stringer 6 Alt Type 51 Stringer 6 Alt Type 51

0K Apply Cancel
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Describing a Floorbeam Member — FLOORBEAM MEMBERS

There are two methods to create floorbeam member alternatives for the floorbeam members in the structure.

1. Manually create a floorbeam member alternative in the Bridge Workspace tree and assign a floorbeam
definition to this alternative.

2. Use the Floorbeam Member Alternative Wizard to quickly create floorbeam member alternatives for all
the floorbeam members in the structure. This wizard can be accessed by selecting the Wizard button from
the TOOLS ribbon while the FLOORBEAM MEMBERS is selected in the Bridge Workspace tree.

This example uses the Floorbeam Unit Layout Wizard in Option 2 to create floorbeam member alternatives for the
floorbeam members in this structure.

Expand the Floor System Geometry, select FLOORBEAM MEMBERS in the Bridge Workspace tree and click
the WIZARD button from the TOOLS ribbon, or right click and select WIZARD) as shown below.

r

B | Bridge Workspace - FS System AMNALYSIS REPORTS ? = O x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING

& @ N/

Multimedia  General Report|| Wizard
Attachments Preferences  Tool

Bridge
Workspace X Schematic s X Report s X
Bridge Companents
- m Structure Typical Section a
- oy Superstructure Loads %:g Expand Branch
- [ Shear Connector Definition q! Collapse Branch
- [ stiffener Definitions
- FML Floorbeam Member Locatiq 20 Analyze
- [ STRINGER GROUP DEFINIT| (2 View Summary Report
B & MEMBER DEFINITIONS [al View Detailed Report
B [ZF FLOOREEAM DEFINITIC B Wizard X
m [ STRINGER DEFINITIONS
(= FSG Floor System Geametry {8 General Preferences
B [ STRINGER UNIT LAYOU| B Close Bridge Workspace
s [ FLOORBEAM MEMBE T

=+ ) BRIDGE ALTERMATIVES
B M Single Structure Alternative (E) (C)
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The Floorbeam Member Alternative Wizard window opens as shown below. Use the Generate floorbeam
member alternative names to create the member alternative names. Assign the FB1 definition to all the member

alternatives. Check the Include in analysis checkbox for Floorbeam 2 as shown below.

& Floorbeam Member Alternative Wizard X

Prefix to use when generating floorbeam member altematives' names:  Floorbeam % Alt Generate floorbeam member alternative names

Floorbeam Location | Existing floorbeam i Current floorbeam Gt Include in

{ft) member alternative (i member alternative BTiEE analysis
name definition definition
FloorbeamMbrLocation1 0| Floorbeam 1 Alt FB1 ~ | Floorbeam 1 Alt FB1 s
I | FloorbeamMbrLocation2 45| Floorbeam 2 Alt FE1 ~ | Floorbeam 2 Alt FE1 s
FloorbeamMbrlLocation3 90 | Floorbeam 3 Alt FE1 ~ | Floorbeam 2 Alt FE1 ~
FloorbeamMbrLocationd 135 | Floorbeam 4 Alt FE1 ~ | Floorbeam 4 Alt FE1 e
FloorbeamMbrlLocation5 180 | Floorbeam 5 Alt FE1 ~ | Floorbeam 3 Alt FE1 ~

oK Cancel

Click OK to apply the data and close the window.

The partially expanded Bridge Workspace tree for the FLOORBEAM MEMBERS is shown below.

Workspace -0 x
Bridge  Companents
- (2 SUPERSTRUCTURE DEFINITIONS
B 4o Flaor System FS
- = Impact/Dynamic Load Allowance
- 3k Load Case Description
&7 Framing Plan Detail
- BT Structure Typical Section
2 Superstructure Loads
B Shear Connector Definitions
- [ stiffener Definitions
FHL Floorbeam Member Lacations
[ STRINGER GROUP DEFINITION GEOMETRY
- |23 MEMBER DEFINITIONS
[ FLOORBEAM DEFINITIONS
[ STRINGER DEFINITIONS
- P86 Floor System Geometry
[ STRINGER UNIT LAYOUT
= %) FLOORBEAM MEMBERS
B T FloorbeamMbrlocation]
J_-‘ F&k Floorbeam Stringer Reactions
[ FLOOR2EAM WEMBER ALTERMATIVES
" T Floorbeam 1 Alt (£} (C)
= I FloorbeamMbrlocation2
FSR Floorbeam Stringer Reactions
[ FLOOR2EAM MEMBER ALTERMATIVES
" T Floorbeam 2 Alt (£} (C)
I FloorbeamMbrlocation?
Fsk Floorbeam Stringer Reactions
(53 FLOORBEAM MEMBER ALTERMATIVES
L T Floorbeam 3 Alt (5} (C)
= I FloorbeamMbrlocationd
g Fsf Floorbeam Stringer Reactions
(3 FLOORBEAM WMEMBER ALTERNATIVES
I Floorbeam 4 Alt () (C)
= I FloorbeamMbrlocations
é F5f Flaorbeam Stringer Reactions
[ FLOOR2EAM WMEMBER ALTERMATIVES
" T Floorbeam 5 Alt (£} (C)
E- 3 BRIDGE ALTERMATIVES
H D Single Structure Akternative (E) ()

v
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The description of the bridge is complete.

Schematic — Structure Typical Section
While the Structure Typical Section is selected in the Bridge Workspace tree, open the schematic for the structure
typical section by selecting the Schematic button on the WORKSPACE ribbon (or right click on Structure Typical

Section in the Bridge Workspace and select Schematic from the menu).

-

= Bridge Warkspace - F$ System ANALYSIS REPORTS ? - o X

BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

~d 3 —
Save Close Export Refrash Open Schematic

Bridge Manage

£
X

Workspace # X | Schematic # X | Report

Bridge = Components
B M FS System
#- [ Components
[ Diaphragm Definitions
[ Lateral Bracing Definitions
1P LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
Yrrd Floor System FS
L Impact/Dynamic Load Allowance
&% Load Case Description
4 Framing Plan Detail Analysis & X
1 Structure Typical Secti
- 2 Superstructure Loads
-~ [ Shear Connector Defini{ [ Analyze
@

v

Open

[ Stiffener Definitions View Summary Report

- P Floorbeam Member Log )
@ STRINGER GROUP DEFI|_& View Detailed Report
{7 MEMBER DEFINITIONS | F1Y)_Schematic
£86 Floor System Geometry| {3 General Preferances

B (2 BRIDGE ALTERNATIVES Bl Close Bridge Workspace
B {D Single Structure Al PR
L 4

The following schematic will be displayed.

Schematic -0 x

Bridge Typical Section
Bk AQQe By e B - )
FS System

Floorbeam Stringer System Example - Floor System FS

1/22/2024

396"
5-0 276 5'-0
- Lt L L
) 240" R

v

—— — — — —

|
Haunch Th. 1" J_ Haunch Th. 1" J_ Haunch Th. 1" J_ Haunch Th. 1" J_ ‘Haunch Th. 1" J_\Haunch Th 1"

I

;;—Deck 1 hicTness 9" o
/ |

/ \ Travelway 1 /

/ 3

2.3 5@7-0" = 35-0" 2.3
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Schematic - Framing Plan Detail

While the Framing Plan Detail is selected in the Bridge Workspace tree, open the schematic for the framing plan
by selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the Bridge
Workspace and select Schematic from the menu).

= -

o | Bridge Workspace - FS System ANALYSIS REPORTS. ? - O 23

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

d 73 =
Save Close Export Refresh Open Schematic
Bridge Manage
Workspace £ X Schematic & X Report & X

Bridge Compaonents.
B D FS System
B Components
- @ Diaphragm Definitions
- [ Lateral Bracing Definitions
+ MFFLRFD Multiple Presence Factors
- EG Environmental Conditions

~ OF Design Parameters
El- & SUPERSTRUCTURE DEFINITIONS
= yorf Floor System FS

j Impact/Dynamic Load Allowance
o —Dﬁ Load Case Description
- & Framing Plan Det: R
- i Structure Typical Se =5 Open
+r Superstructure Load [+] Analyze
B Shear Connector D: I
B Stiffener Definition R }
FHL Floorbeam Membe @ View Detailed Report
[ STRINGER GROUP [ [0+l Schematic
B [ MEMBER DEFINITI] 45 General Preferences
B Fi Floor System Geon| [
= &3 BRIDGE ALTERNATIVES
M Single Structure Alternative (E) (C)

L
X

[ WView Summary Report

)

=

i

i

3

Close Bridge Workspace

The following schematic will be displayed. All members are drawn as solid lines since the member definitions are
assigned to all members. The members that were checked off to be included in a batch analysis are shown with bold
lines.

Schematic — 0O X

Framing Plan
B RAQe B® -~ e o )

FE Systom
sam Siringer Sysiam Exampks - Fioor System F5
2202024

Uit 1
{Etringer Group Dat 1)

Uit 2 Uni3 Unit 4
L e {Stringar Group Daf 1} [Stringer Group Def 1) (Stringer Group Dat 1)

* Boltied groen [stringar] and bia (oo baam) linas Indicate thay are included in tha analysis
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LFR Analysis
The perform an LFR rating, select the superstructure definition Floor System FS in the Bridge Workspace tree and
click the Analysis Settings button on the Analysis group of the DESIGN/RATE ribbon. The window shown below

opens.

-
Er | Bridge Workspace - FS System ANALYSIS REPCRTS ? = O .t

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGMN/RATE REPORTING

i b

Analysis Engine
Settings Outputs

Analysis Results

Click the Open Template button and select the HS 20 LFR Rating to be used in the rating and click Open.

M Open Ternplate *
Templates Description Analysis Owner Public / Private
HL 93 Design Review HL 93 Design Review LRFD Public
| bl | HS 20 LFR Rating HS 20 LFR Rating LFR Public
LRFR Design Load Rating LRFR Design Load Rating LRFR Public
LRFR Legal Lead Rating LRFR Legal Load Rating LRFR Public
Delete Open Cancel

Last Modified: 2/12/2024 54




FS3 — Floorbeam Stringer Floor System Example

The Analysis Settings window will be populated as shown below.

& Analysis Settings

Design review o Rating

Analysis type: Line Girder

Lane / Impact loading type: As Requested

Vehicles Qutput Engine Description

Traffic direction: Both directions

Wehicle selection

El-Vehicles
B-Standard

~Alternate Military Loading

- EW3

~H 15-44

~H 20-44

~HS 15-44

--HS 20 (S)

~HS 20-44

-MRL

-S4

- S5

--SU6

- SUT

- Type 3

- Type 3-3

-User defined

- Tempaorary

Reset Clear Open template

Rating method: LFR

e Apply preference setting: None

Refresh Temporary vehicles

Vehicle summary

E--Rating vehicles
~Inventory

L.-HS 20-44

--Legal operating
- Permit inventory
- Permit operating

Add to

Remaove from

L

Save template OK

Advanced

Apply

Cancel

Click OK to save the analysis settings and close the window.

Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon to perform the rating.

r

E Bridge Workspace - F5S System

ERIDGE WORKSPACE WORKSPACE

Analysis
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The Analysis window for this analysis is shown below. The floorbeam and stringer member alternatives that were

marked as Include in analysis will be rated as shown below.

Analysis - Floor System FS —ox
" o S <
4 Anaiysis Bt IR e
7 - Location - 20.6000 (ft]
4 Floor System FS ~ Location - 227000 Eﬂ))
4 Y STRINGER MEMBERS N ag&ggj zg:gzgg gg
g - Location - 29.0000 (ft)
4 stringer Unit 1 Layout - Location - 29.8000 (f)
. - Location - 30.0000 ()
Unit1 Stringer! [{Not Included in Analysis}] ~ Location - 30.6000 (ft)
- Location - 31.4000 (ft)
Unit1 Stringer2 [{Not Included in Analysis)] ~ TLocation - 32.2000 (ft)
- Location - 33.0000 (ft)
Unit1 Stringer3 [{Not Included in Analysis)] - Location - 33.8000 (ft)
- [mcatian - 34.6000 (ft)
Unit1 Stringer4 [{Not Included in Analysis}] - Location - 35.4000 (ft)
- Location - 36.2000 (ft)
Unit1 StringerS [{Not Included in Anak - Location - 37.0000 (ft)
nit1 StringerS [{Not Included in Analysis)] Come e e Coheck.

Info - LFR analysis successfully completed!

Info - Populating dead load results for non-composite (stage 1)..

Info - Populating dead load results for composite (long term) (stage 2)..
Info - Populating live load results for composite (short term) (stage 3)..
N Info - Populating LFR rating summary..

& Unit2 Stringer1 [Stringer 1 Alt] Info - Analysis completed!

Unit1 Stringer6 [{Net Included in Analysis}]

4 @ stringer Unit 2 Layout

4 —

(& unit2 Stringer2 [Stringer 2 Alt]

Unit2 Stringer3 [{Not Included in Analysis}] F
N e {6 Errors | 4 Wamnings

Unit2 Stringer4 [{Not Included in Analysis)] = Description
Unit2 Stringer3 [{Not Included in Analysis)]
Unit2 Stringer6 [{Not Included in Analysis}]
4 (@ stringer Unit 3 Layout
Unit3 Stringer! [{Not Included in Analysis}]

Unit3 Stringer2 [{Not Included in Analysis)]

Close

Tabular Results
When the rating is finished, view the results for the stringer alternative by selecting Stringer 2 Alt member
alternative in the Bridge Workspace tree and clicking the Tabular Results button on the Results group of the

ribbon.

-
ler | Bridge Workspace - FS System ANALYSIS REPORTS ? = o *

BRIDGEWORKSPACE ~ WORKSPACE  TOOLS  VIEW  DESIGN/RATE  REPORTING
3 = [B— 1 N
= & i R 2

Analysis Analyze Analysis | Tabular |Specification Engine Results  Save
Settings Events | Results [Check Detail Qutputs Graph Results

Analysis Results

Z
X

Workspace # X || Schematic # X || Report

Bridge Components

= |2 STRINGER UNIT LAYOUT

SUL Stringer Unit 1 Layout

= SULStringer Unit 2 Layout
C2R Computed Stringer Reactions
| STRINGER MEMBERS

- I Unit2 Stringerl

sk Computed Stringer Reactions

= 5 STRINGER MEMBER ALTERNATIVES Analysis

I Stringer 2 Alt (E) (C)

T Unie2 Stringer3 Analysis - Floor System FS

I Unit2 Stringer4

- T Unit2 Stringers 4 Analysis Event

I Unit2 Stringer6

- UL Stringer Unit 3 Layout 4 Floor System FS

B SUL Stringer Unit 4 Layout
#- [ FLOORBEAM MEMBERS

=+ |5 BRIDGE ALTERNATIVES 4 @ Stinger Unit 1 Layout

M Single Structure Alternative (E) (C)

Z
X

4 @ STRINGER MEMBERS
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The window shown below will open.

M Analysis Results - Stringer 2 Alt — O
—
=1
Print
Print
Report type: Lane/Impact loading type Display Farmat
Rating Results Summary ~ o As requested Detailed Single rating level per row w
. Live Load . Rating = Load Rating . Location | Location .
Live Load T Rating Methad Level (Ton) Rating Factor ) Span-(%) Limit State Impact Lane
HS 20-44 | Axle Load LFR| Inventory 31.60 0878 22,50 | 1-(50.0) | Design Flexure - Steel | As Requested | As Requested
H5 20-44 | Axle Load LFR | Operating 52.77 1466 22,50 | 1-(50.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Inventory 45.95 1.276 22.50 | 1-(50.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Qperating 76.73 2131 22,50 | 1-(50.0) | Design Flexure - Steel | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
Close
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