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BrDR Tutorial

Topics Covered

e  Superstructure composed of girders, floorbeams and stringers.
e  System superstructure definition

e Rolled beam stringers.

o  Plate girder floorbeams.

e Plate girder Girders.

Superstructure composed of girders, floorbeams and stringers.

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

™ New Bridge - [m| X

Template v/ Superstructures
Bridge ID: | FSys GF5 TrainingBridge 1 NEBI structure ID (8): | GFSTrainingBrdg Bridge completely defined v/ Culverts
| Substructures

Description I'| Description (cont'd) | Alternatives | Global reference point | Traffic | Custom agency fields ‘

MName: FloorSystem GFS Training Bridge 1 Year built:
Girder-Floorbeam-5tringer Training Bridge entered using system approach

Description:

Location: Length: ft

Facility carried (7): Route number: | -1

Feat. intersected (6): Mi. post:

Default units: US Customary A

Bridge association...

OK || Apply || Cancel

Close the window by clicking OK.
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The partially expanded Bridge Workspace tree is shown below.

Workspace - ox

Compaonents
= ¢y FSys GFS TrainingBridge 1

B2 Companents

- [ Diaphragm Definitions

: [E'J Lateral Bracing Definiticns

- MFF LRFD Multiple Presence Factors
- EC Environmental Conditions

+ DF Design Parameters

- |3 SUPERSTRUCTURE DEFINITIONS
- &3 CULVERT DEFINITIONS
""" ) BRIDGE ALTERNATIVES

The Bridge Workspace 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 Bridge Workspace tree.

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 -ox

- ) Companents

2 Appurtenances
- [ Beam Shapes
g [?J Connectors
g [:C’ Factors
- 7 LRFD Substructure Design Settings
- | Materials
L?J Aluminum
: L?J Concrete
: EJ Prestress Bar
: E’J’ Prestress Strand
Ej' Reinforcing Steel
- B Soil
[ Structural Steel
- B Timber
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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.

B | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS 7 - 0 x
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~
FE-BeS (LU0 b=
ate A Close Export Refresh Open Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic ® x || Report rx

= Compaonents
- WAppurtenances
- B Beam Shapes
- WConnectﬂrs
- W Factors
- [ LRFD Substructure Design Settings
- EMaterials

W.Alum inum
- WConcrete
- @' Prestress Bar
- [ Prestress Strand
- [ Reinforcing Steel
- [ Sail
- ([ Structural Steel
- [ Timber [ New
Analyze
@ View Summary Report
View Detailed Report

Analysis

iﬁ General Preferences
Close Bridge Workspace

Enter the structural steel material as shown below.

™ Bridge Materials - Structural Steel - O X

Name: | FY 36ksi Steel |

Description: | Built after 1963 - 36 ksi steel |

Material properties

Specified minimum yield strength (fy): ksi
Specified minimum tensile strength (Fu): ksi
Coefficient of thermal expansion: 10.0000065000 1/F

Density: 0.4900 ke

ol

Modulus of elasticity (E): 29000.00 kst

| Copy to library... | | Copy from library... | | 0K | | Apply | | Cancel

Click OK to 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.

Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS ? - 0 X
VIEW DESIGN/RATE REPORTING A
Lo s ot =
SC Al
" Close Export Refresh Open| New | Copy Paste Duplicate De
Manage
Schematic ® x || Report 7 x
- Components
- QAppurbenances
- QBeam Shapes
P
@Connectors
- gFaclurs
- [E LRFD Substructure Design Settings
9 ng
- B3 Materials
gmumlnum |
- B Concret Analvs 7 x
gpmslrea [ ] Mew |
Prestres
Anak
. P Reinfor] 2 A3l
gSnil @ View Summary Report

- @' Structu

[al View Detailed Report

- g’ Timber

2% General Preferences
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 — O
Narmne: 3 ksi Cement Concrete
Description:  Class A cement concrete 3 ksi
Compressive strength at 28 days (f'c): 3 ksi
Initial compressive strength (f'ci): kesi
Compaosition of concrete: Normal w
Density (for dead loads): 015 kcf
Density (for modulus of elasticity): 0.145 ket
Poisson's ratio: 0.2
Coefficient of thermal expansion (a):  0.000006 WF
Splitting tensile strength (fct): ksi
LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 3155.924251 ksi
LRFD modulus of elasticity (Ec): 3625494616 ksi
Std initial modulus of elasticity: kesi
LRFD initial modulus of elasticity: kesi
Std modulus of rupture: 0410792 ksi
LRFD modulus of rupture: 0415692 ksi
Shear factor: 1
Copy to library... Copy from library... QK Apply Cancel
Click OK to 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 -ox

HiLLEN Components

= Componeants
" ) Appurtenances
= &) Beam Shapes
- a' Prestress Shapes
|5 Steel Shapes
- 2 Angles
a Channels
- B Shapes
----- a Tees
- a Timber Shapes
- [ Connectors
- [ Factors
- [ LRFD Substructure Design Settings
B T Materials

To add a new steel | shape, click on the I Shapes node in the Components tree and select New from the Manage
group of the WORKSPACE ribbon (or right mouse click on | Shapes and select New or double click on | Shapes in

the Components tree). The window shown below will open.

i | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS T = R
WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
Restore (WO 3 o = —
dat= Save  Close Export Refresh Open | New | Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic ® x || Report r X
Components
- EComponems
-- w}\ppurtenances
= ) Beam Shapes
- aPrestressShapes
= ESteeIShapes
aAngles
gChannels
— [ 5hapes A B ox
..... ETEES U New
- [ Timber Sha Analyze
& [ Connectors )
i B Factors @ View Summary Report
- @ LRFD Substruct{ [@] View Detailed Report
B al\-‘latenals ﬁ} General Preferences
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.

™ Steel | Shape - O X
Name: Rolled shape type
M shape
Description: 5 shape HP shape

Dimensions | Properties )

==
L,

Copy to library... | | Copy from library... | | CK | | 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 W26x62 (Year — 1994) and click OK.

D Steel Shape Selection x

Library Unit system
® Standard |
Agency defined o s

Shape Year Depth (in) | Load (Ib/f) | Sux(in”3) |
W 21x55 2011 20.8000 55.000 109.615 -
W 21x57 2011 21.1000 57.000 110.900
W 21x57 1904 21.0600 57.000 111,111
» W 21x62 1994 20.9900 62.000 126.727 i
W 21x62 2011 21.0000 62.000 126.667 P
W 21x68 1994 21.1300 68.000 140.085
W 21x68 2011 21.1000 62.000 140.284
W 21x73 2011 21.2000 73.000 150.943 E
0K | | Cancel
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FS1 — Girder Floorbeam Stringer Example

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

M Steel | Shape = O X
Name: W 21x62 Rolled shape type
W 21x62 Imported from AISC Tables (1994) 9 W shape M shape
Description: S shape HP shape

Dimensions Properties )

in 13750 in
P
0.6150 _— | T
%\l
42 20000 |in
0.4000 n L
———

vl
8.2400 in L—J

| Copy to library... | | Copy from library... | | CK | | Apply | | Cancel

Click OK to apply the data and close the window

Similarly add a W6x20 (Year — 1994) steel | shape. The Steel | Shape window will be updated as shown below.

M Steel | Shape - O X
Name: W 6:20 Rolled shape type
W 6x20 Imported from AISC Tables (1994) @ W shape M shape
Description: S shape HP shape

Dimensions Properties

0.7500 in

n
¥
03650 n 4

0.2600 in

6.0200 in

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

Click OK to apply the data and close the window
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Bridge Appurtenances
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).

e | Bridge Workspace - FSys GES TrainingBridge 1 ANALYSIS REPORTS ? - 0O X%
WORKSPACE | TOOLS  VIEW = DESIGN/RATE  REPORTING "
romos i @B S S S0 5 8 -
gt stz Save i Close Export Refresh New | Co P Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic 2 x || Report T X

Bridge w’
5 Components

B 3 Appurtenances

=
e
- @2 pafiip( Analyze
e Railing @ View Summary Report
View Detailed Report

- 9 Beam Shal
- 9 Connectol
9 Factors
[ LRFD Sub
@ Materials

%8 General Preferences
Close Bridge Workspace

Enter the data as shown below.

M Bridge Appurtenances - Generic — O >
MName: | 2" Parapet with Curb
2" Parapet including Curb width
Description:
All dimensions are in inches
Distance from edge to centroid: | 12,0000
Reference Line ———» Barrier load: kip/ft
Width:
24.0000
Effective wind
height: l4—— Generic Shape
36.0000
w Back Front
| Copy from library... | | oK | | Apply | | Cancel
Click OK to apply the data and close the window
Last Modified: 2/27/2024 1
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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.

D MNew Superstructure Definition *

(®) Girder system superstructure

Girder line superstructure Superstructure definition wizard

Flaor 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

CK | | Cancel

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

Girder Floorbeam Stringer and click OK.

™ MNew Superstructure Definition *

Girder system superstructure

Girder line superstructure Superstructure definition wizard
® Floor system superstructure

Flaor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure

Cancrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

[
LI TITIITITI II%I
oo

Girder Floorbeam Stringer Flootbesm Stringer Girder Floorbeam

OK | | Cancel
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The Girder Floorbeam Stringer Floor System Superstructure Definition window will open. Enter the data as
shown below.

¢ Girder Floorbeam Stringer Floor System Superstructure Definition — [m| X

Definition Analysis ) Engine

Marmne: Floor System GFS with Deck

Description: Girder-Floorbeam-Stringer bridge entered using system approach.
Default units: US Customary b Main member span Deck type: | Concrete Deck

lengths along the

Number of main members: reference line: Member alt. types
Main member number of spans: Lengt Steel
Main members support the deck: Span (:t}
M by fi tion: Deck b

ain member configuration e 3000
Number of stringers: 2 20.00
Stringers frame into floorbeam: ]
MNumber of stringer units: 4|5

QK | | Apply | ‘ Cancel

Click OK to apply the data and close the window.

The following describes some of the terminology on this window. As shown in the sketch below, this structure has 2
main members (girders) and 4 stringers.

< Stringer

<«— Main member (girder)

ZFloorbeam

Last Modified: 2/27/2024 13
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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 2 span continuous and there are 4 stringer units.

Girder

Girder

Stringer

40-0" 40'-0" 40-0" 40'-0"

Framing Plan
R R — (Stringers shown in red, they are 2 span continuous.)
4 Stringer Units in this superstructure definition

@
T
w
i
w

=

The partially expanded Bridge Workspace tree is shown below.

Workspace -ox

Bridge Components
= @M FSys GFS TrainingBridge 1

B @ Components
-+ ika 2" Parapet with Curb
T w2ix62
- T Wex20
T 3 ksi Cement Concrete
T FY 36ksi Steel
- B2 Diaphragm Definitions
B Lateral Bracing Definitions
- MPFLRFD Multiple Presence Factors
- EC Environmental Conditions
+ DF Design Parameters
£ (&3 SUPERSTRUCTURE DEFINITIONS
Bl bpd Floor System GES with Deck
:1,_ Impact/Dynamic Load Allowance
- 2k Load Case Description
- &5 Framing Plan Detail
- 1T Structure Typical Section
- gt Superstructure Loads
a Shear Connector Definitions
#- [ Stiffener Definitions
-+ FMLFloorbeam Member Locations
- [E) STRINGER GROUP DEFINITION GEOMETRY
B [ MEMBER DEFINITIONS
- ) GIRDER MEMBERS
# T Girder 1
®- I Girder2
I=h- FS6 Floor System Geometry
= [ STRINGER UNIT LAYOUT
BosuL Stringer Unit 1 Layout
- 03k Computed Stringer Reactions
: STRIMGER MEMBERS
- I Unit1 Stringerl
- I Unit1 Stringer2
I Unit1 Stringer3
- I Unit1 Stringerd
[ SUL Stringer Unit 2 Layout
[#- SUL Stringer Unit 3 Layout
[ 8UL Stringer Unit 4 Layout
- [ FLOORBEAM MEMBERS
- |3 CULVERT DEFINITIONS
£ BRIDGE ALTERNATIVES
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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).

o | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS ? - 0 X
WORKSPACE | TOOLS ~ VIEW | DESIGN/RATE  REPORTING ~
M S LI E > T -
Validate Save Close Export Refresh | Cpen| New [Copy Pacte Dupicate Delete | 5
Bridge Manage

Warkspace 1 x || Schematic » x || Report LI
Iga Components
Dy FSys GFS TrainingBridge 1
[ Companents
a Diaphragm Definitions
o a Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EC Environmental Conditions
DF Design Parameters.
|E) SUPERSTRUCTURE DEFINITIONS

B yrf Flaar System GFS with Deck
iy

. [2 CULVERT DEFINITIONS

L. [ BRIDGE ALTERNATIVE

Analysis 7 X

U New
Analyze
B View Summary Report
[@ View Detailed Report

‘f;‘ General Preferences
Close Bridge Workspace

Enter the following data.

™ Bridge Alternative — [m] *

Alternative name: | Alternative #1

Description “] Substructures \]

Description:

[] Horizontal curvature Global positioning

Reference line length: | 160.00 ft Distance: l:l ft
(® Start bearing (_) End bearing Offset: l:l ft
Starting station: [ = Hoaton| |
Bearing: N 90+ 0 0.00" E

Bridge alignment

Start tangent length: ft
® Curv
Furved Curve length: ft
Tangent, curved, tangent
Radius: ft
Tangent, curved s
Curved, tangent Direction: Left
End tangent length: ft
= pe_rstructu e Culvert wizard...
wizard...
| OK | | Apply | | Cancel

Click OK to apply the data and close the window

Last Modified: 2/27/2024 15



FS1 — Girder Floorbeam Stringer Example

Expand the Alternative #1 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.

rkspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS ? - 0 X

W DESIGN/RATE REPORTING -

TOOLS VIE!
New | C e | Schematic

 Close Export Refresh Open

Workspace ® x || Schematic ® x || Report

Compaonents

M FSys GFS TrainingBridge 1
28 @ Components
w Diaphragm Definitions
. W Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EC Environmental Conditions
- BF Design Parameters
=[5 SUPERSTRUCTURE DEFINITIONS
\rf Flaor System GFS with Deck
- |2 CULVERT DEFINITIONS
= 2 BRIDGE ALTERNATIVES
B gy Alternative 21 (E) (C)

Analysis

- [ET SUPERSTRUCTURES

- f Stiffness Analysis U New
WPIERS Analyze
----- [ CULVERTS =

@ View Summary Report
View Detailed Report

ﬁi General Preferences
Close Bridge Workspace

M Superstructure = O X

Superstructure name: | Two Span GFS |

Ceescription \ﬁ Alternatives \] Vehicle path \] Engine \] Substructures w

Description:

Reference line

Distance: ft
Angle: Degrees
Starting station: |:| ft

QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Expand the Two Span GFS 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.

E Bridge Werkspace - FSys GFS TrainingBridge 1

WORKSPACE

ate Save

TOOLS

A
42y Check In

Bridge

VIEW

ae<

Close Export Refresh

o X

ANALYSIS REPORTS ?

DESIGN/RATE REPORTING ~

L3
Open New Cop

Manage

Workspace

x

Schematic

Igﬂ Companents
- FSys GFS TrainingBridge 1

- a Companents
B Diaphragm Definitions
= a Lateral Bracing Definitions
- WP LRFD Multiple Presence Factors
ES Environmental Conditions
-+ OF Design Parameters
- |3 SUPERSTRUCTURE DEFINITIONS
\rrf Floor System GFS with Deck
- [ CULVERT DEFINITIONS
£+ [ BRIDGE ALTERNATIVES
S Altemative #1 (8 (O)
- |23 SUPERSTRUCTURES
TF Two Span GFS
= [ SUPERSTRUCTURE ALTERNATIVI
- Py Stiffness Analysis
2 PIERS
- [ CULVERTS

L

Analysis

New

Analyze

View Summary Report
View Detailed Report

B & 5w R

General Preferences

Close Bridge Workspace

Select the Superstructure definition Floor System GFS with Deck as the current superstructure definition for this

Superstructure Alternative.

M Superstructure Alternative

- O
Alternative name: Alternative #1
Description:
Superstructure definition: | Floor System GFS with Deck IE”
Superstructure type: GirderFloorBeamStringer
Number of main members: | 2
Length ‘
Span
‘ i )
1 20.00
2 80.00
| QK | | Apply | | Cancel

Click OK to apply the data and close the window

Last Modified: 2/27/2024
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Re-open the Two Span GFS window and navigate to the Alternatives tab. The Alternative #1 will be shown as the
Existing and Current alternative for Two Span GFS.

My Superstructure - O X

Superstructure name: | Two Span GFS

Description. Alternatives .I'| Vehicle path | Engine ‘ Substructures ‘

‘ Existing | Current | Superstructure altemnative name | Description |

4 Alternative #1

oK ‘ | Apply | | Cancel

Click Cancel to close the window.

The partially expanded Bridge Workspace tree is shown below.

Workspace -ox

Bridge Components
= ¢ FSys GFS TrainingBridge 1

& [ Components
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
-+ EG Environmental Conditions

- OF Design Parameters
- &) SUPERSTRUCTURE DEFINITICNS
= e Floor System GFS with Deck
S} Impact/Dynamic Load Allowance
- gt Load Case Description
- 45 Framing Plan Detail
- T Structure Typical Section
~ oHe Superstructure Loads
- [ Shear Connector Definitions
- [ Stiffener Definitions
- FHL Floorbeam Member Locations
- [ STRINGER GROUP DEFINITION GEOMETRY
- [ MEMBER DEFINITIONS
- |&) GIRDER MEMBERS
# I Girder1
# I Girder2
[#- FS6 Floor System Geometry
- |&) CULVERT DEFINITICNS
B ) BRIDGE ALTERNATIVES
S Alternative #1 (E) (O)
- | SUPERSTRUCTURES
= T Two Span GFS
B 3 SUPERSTRUCTURE ALTERNATIVES
----- T°T Alternative #1 (E) (C) (Floor System GFS with Deck)
- 1| Stiffness Analysis
- [ PIERS
----- & CULVERTS

TT—
U

Last Modified: 2/27/2024 18



FS1 — Girder Floorbeam Stringer Example

Load Case Description
Navigate to the Floor System GFS with Deck 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.

™ |oad Case Description — O X
Load case name Description Stage Type Time*
P g ¥P (days)
» | DC1 DC acting on non-composite section Non-composite (Stage 1) ~ | D,DC -
DC2 DC acting on long-term compaosite section | Compasite (long term) (Stage 2) ~ | D.DC -
oW DW (acts on long-term compesite section) | Composite (long term) (Stage 2) ~ | D.DW -
SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) - | D,DC N
*Prestressed members only fd defau_lt I_oad | New | | Duplicate | | Delete |
case descriptions|
| 0K | | Apply | | Cancel |

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

™ Structure Framing Plan Details - O
Number of main member spans: Number of main members: Murmber of stringers:
| Layout h Diaphragms ~
Main member Stringer spacing:
support skew: . R .
Stringer spacing
/ Stri (ft)
T Skew ‘ ringer
[degrees) _ ) bay | Startof | Endof
Main member spacing: . .
2 1 0.000 stringer stringer
2 0.000 Member spacing g ' | 6.00 6.00
3 0.000 GL:ET i 2 6.00 6.00
y Start of End of 3 6.00 £.00
member | member
’ 1 30.00 30.00
oK | | Apply | | Cancel

The Main Member and Stringer Bays are labeled as follows.

Stringer Stringer Stringer
Bayl  Bay2 Bay3

[ ——rf—
IIIII

Girder Bay 1 N

~ d
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FS1 — Girder Floorbeam Stringer Example

Structure Framing Plan Detail — Diaphragms

Switch to the Diaphragms tab to enter the lateral bracing between the girders. Enter the data as shown below.

™ Structure Framing Plan Details — O >
Number of main member spans: Number of main members: Number of stringers:
Layout | Diaphragms '|
- . Diaphragm
Girder bay: | 1 o] Copy bay to... wizard..
Start _ End
Support distance Dl:phcri:lgm Number | Length distance Load Dianhraam
number (ft) p?&) 9 of spaces (ft) {ft) (kip) phrag
Left girder | Right girder Left girder | Right girder
1 ~ 0.00 20.00 0.00 1 0.00 0.00 20.00| 0.7200 | --Not Assigned-- ~
1 N 0.00 20,00 20,00 7| 140.00 140.00 160.00 0.7200 | --Not Assigned-- ~
1 N 20,00 0.00 0.00 1 0.00 20.00 0.00 07200 --Not Assigned-- ~
1 N 20.00 0.00 20.00 7| 140.00 160.00 140.00 | 0.7200 | --Not Assigned-- ~
| New | | Duplicate | | Delete |
QK | | Apply | | Cancel |
Click OK to apply the data and close the window
Girder
[
S S S S
o
s s s S 3

JAYVA

/\

/\

/\

A

[\

Girdel A
| 20-0" | 20-0" | 20-0" | 20-0" | 20-0" | 20-0" | 20-0" | 20-0"_
The load of each brace is computed as follows.
Length = /202 + 302 = 36’
Load of each brace = 36'*20 1b/ft = 720 Ib
Last Modified: 2/27/2024 21




FS1 — Girder Floorbeam Stringer Example

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.

4 Structure Typical Section - [m] x
Distance from left edge of deck to | Distance from right edge of deck to
superstiucture definition ref. line |, superstiucture definition ref. line
L_ Superstructure Definition
| Reference Ling
Left edge of n
deck o frst T T T T T T T
shinger [ J|C T 1IC ]
Left edge of deck to first main member
Deck | Deck(cont'd) | Parapet | Medien | Railing | Generic | Sidewalk | Lane position | Striped lanes | Wearing surface |
Superstructure definition reference line is | within ~ || the bridge deck.
Start End
Distance from left edge of deck to 17.00 # &
superstructure definition reference line:
Distance from r\gh.t éc.Jge of deck to. 17.00 Py &
superstructure definition reference line:
Left edge of deck to first main member: 200 ft ft
Left edge of deck to first stringen: 8.00 ft ft
ok | [ apply || cancel

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 - [m] X
Distance fiom left edge of deck to | Distance hom fight edge of deck to
superstructure definition ief. line | superstructure definition ref. line
+_ Superstructure Definilion
| Reference Line
Left edge of n
doaha s T T T T T T T
stringer [ JlC f JlC ]
Left edge of deck to first main member
Deck | Deck (cont'd) '| Parapet | Median | Railing ‘ Generic ‘ Sidewalk | Lane position | Striped lanes | Wearing surface |
Deck concrete: 3 ksi Cement Concrete v
Total deck thickness: 9.0000 in
Load case: Engine Assigned ~
Deck crack control parameter: | 130.000 kip/in
Sustained modular ratio factor: | 3.000
ok ][ mpply | [ cancel

Last Modified: 2/27/2024 22



FS1 — Girder Floorbeam Stringer Example

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.

™ Structure Typical Section — O X
l4—— Generic Shape
Back Front
| Deck | Deck (cont'd) | Parapet | Median | Railing | Generic I'| 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 .
from (ft) (it)
2" Parapet with Curb - DC2 | Front - | Left Edge N 0.00 0.00 | Left -
+ 2" Parapet with Curb - DC2 = | Front ~ | Right Edge -~ 0.00 0.00 | Right -
‘ New | | Duplicate | | Delete |
| 0K | | Apply | | Cancel |

Structure Typical Section — Lane Positions
Select the Lane position tab. This tab defines the locations that the vehicles can move or travelways . 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 Compute Lane Positions

Distance from left edge of
travelway to superstructure

Distance from right edge of
travelway to superstructure

Distance from left edge of
travelway to superstructure

Distance from right edge of
travelway to superstructure

T;T:;:}r definiticn reference line definiticn reference line definition reference line definition reference line
at start (4) at start (B) at end (A) at end (B)
(ft) (ft) (ft) (ft)
4 | 1 | -15.00 15.00 -15.00 15.00
Apply | | Cancel
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The Lane Position tab is populated as shown below.

M Structure Typical Section - [m} X
" -+
[B], #— Superstiucture D efinition Reference Line
| Travelway 1 ‘ Travelyay 2 » i
¢
Deck \] Deck (mnt’d}\] Parapet\] Median\] Railing\l Generic\] 1 Lane position | Striped lanes 1 Wearing surface |
Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
Travelw travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
numbeary definition reference line definition reference line definition reference line definition reference line
at start (&) at start (B) at end (A) at end (B)
] () () (ft)
4 1 -15.00 15.00 -15.00 15.00
LRFD fatigue
Lanes available to trucks: l:l
I:‘ Override Truck fraction: | New | | Duplicate ‘ ‘ Delete |
| OK | | Apply | | Cancel |

Click OK to apply the data and close the window

Stiffener Definitions — Transverse

Define the transverse stiffeners to be used by the girders. Expand the Stiffener Definitions node in the Bridge
Workspace tree, select Transverse and click on the New button from the Manage group of the WORKSPACE
ribbon (or right click and select New from the drop-down menu) as shown below.

o | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS 7 - 0 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~
A Check Out R wes 3 1
* (& ¢
Save Close Export Refresh plica
Bridge Manage
Workspace 2 x | Schematic 2 x || Report %

Iﬁ? Components
- &) SUPERSTRUCTURE DEFINITIONS

Bl bef Floor System GFS with Deck
- Impact/Dynamic Load Allowance

4 Load Case Description

AEF Framing Plan Detail
- i Structure Typical Section

2k Superstructure Loads

a’ Shear Connector Definitions

= 3 stiffener Definitions

- [ Bearing

D

| ] Mew
FHL Floorbeam
Anal
@ sTancerGr & Ao
- B MEMBER DEF 2 View Summary Report
- [ GIRDER ME! View Detailed Report
-
= Floor System 5 General Preferences
9 CULVERT DEFINITIO] " ;
& [ BRIDGE ALTERNATI Close Bridge Workspace
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Select Trans. Plate Stiffener for Stiffener Type in the New Transverse Stiffener Definition window and click OK

to open the Transverse Stiffener Definition window as shown below.

M New Transverse Stiffener Definition >

Stiffener Type:

Trans. Plate Stiffener W

Trans. Plate Stiffener
Trans, Angle Stiffener

QK ‘ | Cancel

Define the stiffener as shown below.

™ Transverse Stiffener Definition — O x
Name: | 3/8" Plate Stiffener
Stiffener type Top gap:
|
Single in
@) Pair
Width:
Plate 6.0000 in
Thickness: 0.3730 in
Material: FY 36ksi Steel L] Bottom gap:
in
Welds L 1
Top: -- None -- v
Web: -- None -- o)
Bottom: -- None -- ot
OK | | Apply | | Cancel

Click OK to apply the data and close the window.

Repeat this process to define another stiffener as shown below.
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D Transverse Stiffener Definition - O x

Mame: | 1/2" Plate Stiffener

— Stiffener type Top gap:

(U single I:I
@ Pair Width.

 Plate in
Thickness: in

Material: | FY 36ksi Steel v Battom gap:
e e ==
Top: |- None - v
Web: |- None -- v
Bottom: |- None— vl

CK | | Apply | | Cancel

Click OK to apply the data and close the window.

Stiffener Definitions — Bearing
Define the bearing stiffeners to be used by the girders. Expand the Stiffener Definitions node in the Bridge
Workspace tree, select Bearing and click on the New button from the Manage group of the WORKSPACE ribbon

(or right click and select New from the drop-down menu) as shown below.

Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS

WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING -

H @& ._. Gk I
Save New |copy pa Dlicate Delete | Schematic

Validate

Close Export Refresh Open

Bridge

Workspace Schematic r X

Components

B brf Floor System GFS with Deck
= Impact/Dynamic Load Allowance
- 2 Load Case Description
- &5 Framing Plan Detail
ﬁ Structure Typical Section
e Superstructure Loads
W Shear Connector Definitions
= |5 Stiffener Definitions

- |5 Transverse

1 . .

- T 38" Plate Stiffener Analysis
" [ 1/2" Plate Stiffener

FHL Floarbean U MNew

- [ STRINGER Analyze
# [ MEMBER
- [ GIRDER M
B FS6 Flgor Syst @, View Detailed Report
| CULVERT DEFINIT {88 General Preferences

Et- ERIDGE ALTERNA
w Close Bridge Workspace

@ View Summary Report
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Select Plate Stiffener for Stiffener type in the New Transverse Stiffener Definition window and click OK to open

the Transverse Stiffener Definition window as shown below.

M New Bearing Stiffener Definition x

Stiffener Type:

Plate Stiffener w

Plate Stiffener
Angle Stiffener

0K | | Cancel

Define the stiffener as shown below.

D Bearing Stiffener Definition - O X
Name: | Bearing Stiffener
Plate in _)_k_ in
e
Thickness: 0.7500 in in j:
Material: FY 36ksi Steel e
Welds 8.0000 in
Top: -- None -- v
Web: -- None -- A in __)“
Bottom: -- None -- a2 L |
in %—k— %Hé in
OK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Floorbeam Member Locations

Double click on the Floorbeam Member Locations node in the Bridge Workspace tree to open the Floorbeam

Member Locations window as shown below.

. S - S - —
| @ Floorbeam Member Locations — O X
|
Floorbeam Reference Offset | Location Skew
distance
name (ft) (ft) (degrees)
(ft)
|
|
Floorbeam
location New Duplicate Delete
wizard...
| oK ‘ | Apply ‘ | Cancel

Click the Floorbeam location wizard... button and enter the following spacing to add floorbeams for the entire

structure. Click OK to add the floorbeams.

D Floorbeam Location Wizard

Prefix for system to use when naming generated floorbeams: | Floorbeam

Floorbeam spacing

dissttaa:ce Number of | Spacing di:tr;?mce

) spaces (ft) )
» 0.00 1 0.00 0.00
0.00 8 20,00 160.00

New | [ Duplicate | | Delete |

| oK || Cancel |
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The floorbeam member locations created for the structure are shown below.

£ Floorbeam Member Locations — O x
Floorbeam Re'_ference Offset | Location Skew
distance
name (ft) (ft) (degrees)
(ft)
Floorbeam1 0.00 0.00 0.00 0.0000
Floorbeam2 Q.00 20,00 20,00 0.0000
Floorbeam3 20,00 20,00 40,00 0.0000
Floorbeamd 40,00 20,00 60.00 0.0000
Floorbeam5 60,00 20,00 80.00 0.0000
Floorbeamt 80,00 20,00 100.00 0.0000
Floorbeam? 100,00 20,00 120,00 0.0000
Floorbeam8 120,00 20,00 140.00 0.0000
b Floorbeam® 140.00 |  20.00 160.00 0.0000
Floorbeam
location Mew | | Duplicate | | Delete |
wizard...
OK | | Apply | | Cancel |
Click OK to apply the data and close the window.
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Stringer Group Definition Geometry — Stringer span lengths

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 2 span continuous and are supported
by 3 floorbeams. Create one stringer group definition containing this geometry data and then apply this stringer group
definition to all the 4 stringer units in this structure. Double click on the STRINGER GROUP DEFINITION
GEOMETRY in the Bridge Workspace tree to define the geometry for a stringer group definition as shown below.

M Stringer Group Definition Geometry - O x
Name: | Def T‘ Description:
| Stringer span lengths ) Diaphragms
Number of floorbeams that support this stringer group definition: 30
All floorbeams are perpendicular te the structure definition reference line: Yes (@ No
Floorbeam spacings
pacng . Offset/
Select the floorbeam spacings which can Floorbeam Skew cantilever
be used to define the stringer span spacing angle | Stringer support length
lengths in this stringer group definition: (ft) [degrees) )
Possible floorbeam spacing 0.0000 0000 - | Simple - 0.0000
(ft) 20.0000 0000 - |Continuous ~ 0.0000
20.0000,20.0000 20,0000 0000 - | Simple - 0.0000
Computed resulting stringer span lengths
Length | Cantilever
S (ft) span
1 [200000f [
2 | 20,0000 [}
0K | | Apply | | Cancel
H —_ 0
Offset Length = ¥2"—»| [+ Stringer — [+ Offset Length =%

Stringer Support Type: Simple, Offset Continuous Simple, Offset
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Enter the following data in the Floorbeam spacings 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, define the lengths of the stringers in detail, including the %” offset between the end of the
stringer and the centerline of the floorbeam. If the user wishes to not enter all the details, the end Stringer support

type can be selected as Simple and the offset length in the grid will default to zero.

™ Stringer Group Definition Geometry = O x

Marne: | Def 1 Description

Stringer span lengths I Diaphragms

~
W

MNumber of floorbeams that support this stringer group definition: 3

All floorbeams are perpendicular to the structure definition reference line: (@) Yes No

Floorbeam spacings

Floorb Skew i
Select the floorbeam spacings which can oarbeam oW . cantilever
be used to define the stringer span Spacing angle Stringer support length
lengths in this stringer group definition: (ft) [degrees) (ft)
Possible floorbeam spacing 0.0000 | 0.000 ~ | Simple, Offset ~ 0.0417
(ft) 20.0000  0.000 ~ | Continuous - 0.0000
20.0000,20.0000 20,0000 0.000 - | Simple, Offset ~ 0.0417

Computed resulting stringer span lengths

Length | Cantilever

P (ft) span

1 199583 =
2 190383 ]

| oK || Apply || Cancel

Click Apply to compute and save the stringer span length data before navigating to the Diaphragms tab.

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.
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Stringer Group Definition Geometry — Diaphragms
Navigate to the Diaphragms tab to enter the diaphragm spacing for the stringer group definition. Diaphragm Bay 1
is the bay between the left most girder and the first stringer.

| W

L 1 T 1
— 1]

Diaphragm Bay: Bay 1l Bay2 Bay 3 Bay 4 Bay5
e——e—e—

e

Enter the following diaphragms for Diaphragm Bay 1.

4™ Stringer Group Definition Geometry - O X

MName: Def1 Description:

Stringer span lengths Diaphragms

Diaphragm Bay: 1 v Copy bay to... Diaphragm wizard
Start End
distance BEIEE | ot Length distance Load
(ft) sp;:}:ng of spaces (ft) (ft) (kip)
Left Right Left Right
» 0.96 0.96 1} 1 0o 0.96 086 012
0.96 0.96 19.4783 2| 389566 39.9166 39.9166| 0.12

New Duplicate Delete

oK Apply Cancel
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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.

Fan} Copy Diaphragm Bay X
Bay 2
Bay 3
Select the new bay(s): | Bay 4
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

l Diaphragms from bay 1 are successfully copied to bay 2, 3, 4
% and5!

oK

Assigning Stringer Group Definitions to Stringer Units — Floorbeam Member Locations

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.

Before opening this window, the total number of stringers in this structure is known i.e., 16 since there are 4 stringer
units and each unit contains 4 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
intersection of last floorbeam
in the stringer group definition
and superstructure def.
reference line

Stringer group definition
workpoint is intersection of first
floorbeam in the stringer group
definition and the superstructure
def. reference line.

Girder

Superstructure Definition
Reference Line

L 40'-0" | 40'-0" 40'-0" U

ol

40'-0"

N

- Stringer Unit 1 T Stringer Unit 2 T

(uses Def 1) (uses Def 1) (uses Def 1)

Enter the data as shown below.

Stringer Unit 3 T Stringer Unit 4 il
(uses Def 1)

&M Floor System Geometry — O >
Include floorbeams in unit references
Distance to
Stringer St Unit referenced from stringer group Include
unit r;lngﬁer_tg_roup left end of superstructure definition Mirrer group definition in
number sttien or end of previous unit workpoint analysis
(ft)
Unit 1 Def 1 = | Left end of structure - 0.00 | Meone -
Unit 2 Def 1 ~ | Left end of structure - 40,00 Mone -
Unit 3 Def 1 = | Left end of structure - 80.00 | Mone -
b Unitd Def 1 = | Left end of structure - 120,00 | Mone -
QK | | Apply | | Cancel
Click OK to apply the data and close the window
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Describing a Floorbeam Member Definition — Floorbeam Definition (FB1) (Plate girder floorbeams)

Expand the MEMBER DEFINITION 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.

o | Bridge Workspace - FSys GES TrainingBridge 1 ANALYSIS REPORTS ? - 0 X

EW DESIGN/RATE REPORTING

TOOLS vl A
— & o [ —
& N | | v ﬁ [
© Close Export Refresh Open| New |Copy Paste Duplicate Delete | Schematic

Bridge Manage

Workspace ® x || Schematic ® x || Report L
Components
- M FSys GFS TrainingBridge 1
- @'Componems
- B2 Diaphragm Definitions
@ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EC Environmental Conditions
- BF Design Parameters.
- ) SUPERSTRUCTURE DEFINITIONS
B borf Floor System GFS with Deck
- = Impact/Dynamic Load Allowance
- 2 Load Case Description
£ Framing Plan Detail
%Structure Typical Section

+r Superstructure Loads

@ Shear Connector Definitions
B [ Stiffener Definitions

- FHL Floorbeam Member Locations
#- [ STRINGER GROUP DEFINITION GEQMETRY
B &) MEMBER DEFINITIONS
' (7 FLOORBEAM DEFINITIONS
- [ STRINGER DEFINITIONS
B [ GIRDER MEMBERS
G- FSG Floor System Geometry
| CULVERT DEFINITIONS
- B BRIDGE ALTERNATIVES

Analysis rox

New

Analyze

View Summary Report
View Detailed Report

General Preferences

Close Bridge Workspace

B & =e Rl

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

£ MNew Floorbeamn Definition x
Material type: Girder type:
Steel Built-up
Detailed Steel Truss
Plate
Ralled
ok || Cancel

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 4
MName: | Floorbeam Def 1
| Description ll'| Specs | Factors Engine. Control options h
Description: Material type:
Floorbeam type:
Default units: US Customary v
Floorbeam property input method Self load
e Load case: Engine Assigned |+
Additional self load: | 0.005 kip/ft
Additional self load: %
Default rating method: | LFR v Floorbeam length between main
members
[ cantilever
’_‘ ’_‘ | Span Length |
Cantilever lengths
TTTTTT T ? 1
| | Left: ft O 3000
le—fe—Main S Right ft
Left Floorbeam Zpan Rigghit
Cantilever Cartilever
OK | | Apply | | Cancel

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

Expand the Floorbeam Def 1 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 - FSys GFS TrainingBridge 1 ANALYSIS REPORTS ? - 0 x

WORKSPACE | TOOLS ~ VIEW | DESIGN/RATE  REPORTING ~
2 =3 73 D ol R 3 —
i = B & w |= > ™
. " Close Export Refresh | Open New Copy Paste Duplicate Delete | Schematic
Bridge Manage

0

Workspace ® x || Schematic ® % || Report LIRS
Iﬁﬂ Components
& \ref Floor System GFS with Deck
— Impact/Dynamic Load Allowance
- gtk Load Case Description
- & Framing Plan Detail
m Structure Typical Section
- 2 Superstructure Loads
- W Shear Connector Definitions
B [ Stiffener Definitions
-+ FML Floorbeam Member Locations
& [ STRINGER GROUP DEFINITION GEOMETRY
- ) MEMBER DEFINITIONS
& £ FLOORBEAM DEFINITIONS
B T Floorbesm Def 1

- 2k Floorbeam Definition Loads
FIS Floorbeam Intermediate Supports
- LT Default Materials
- =} Impact/Dynamic Load Allowance
2 Splice Locations
-+ =1 Floorbeam Profils
- 9 | ateral Suppart | = Open
24 Stiffener Ranges Analyze
- [E2 Paints of Interest]
B STRINGER DEFINITIONS

Analysis LIS

@ View Summary Report

View Detailed Report
- B GIRDER MEMBERS @l View Detailed Repo

B F36 Floor System Geometry i General Preferences
[ CULVERT DEFINITIONS Close Bridge Workspace

Ed- ﬂ BRIDGE ALTERNATIVES

Describe the web as shown below.

£ Floorbeam Profile — O X
Type: | Plate Girder
Web | Topflange | Bottom flange
Begin End _ Start En
depth | Depthvary | depth Th“g:') e |t e I ey ‘ W?"";t ‘
(in) (in) (] "
» 480000 | None ~ | 48.0000 ‘ 0.3750| 0.00 | 30.00 ‘ 30.00| FY 36ksi Steel - | -- None -- - ‘
[ New || Duplicate | [ Delete |
‘ OK | | Apply ‘ | Cancel |
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Describe the flanges as shown below.

™ Floorbeam Profile — O X

Type: | Plate Girde

Web . Top flange "\ Bottom flange N

Begin End . End
width | width Th'Ei:]‘ESS distance Legtg}‘h distance Material ‘ Weld ‘ “’:"::‘t ‘
fin) fin (#) (f) d
» 12,0000 120000  1.0000 0.00 30.00 30.00 | FY 36ksi Steel = | -- None - = | -- None -- -
Copy to bottom flange | New | | Duplicate | | Delete |
| QK H Apply || Cancel |
D4 Floorbeam Profile - O *
Type: | Plate Girde
Web Top flange | Bottom flange .\'|
Begin End . Start End
‘ width | width Th'E;r]‘ESS e B e Material ‘ Weld ‘ “’:'::‘t ‘
fin fin) G G d
» 120000 12.0000, 1.0000 0.00 30.00 30.00 | FY 36ksi Steel ~ | -- None - = | -- 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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Stiffener Ranges
Double click on the Stiffener Ranges node in the Bridge Workspace to open the Stiffener Ranges window. Enter

the transverse stiffener range as shown below.

My Stiffener Ranges - O X
; Start Digtance Spacing,|
| Transverse stiffener ranges I| Longitudinal stiffener ranges |
Start ) End
Name distance Nlemal::eersof Sp(ai:lllng Le?{%th distance
) i (ft)
3/8" Plate Stiffener - 0.00 9 360000 27.00 27.00
| New | | Duplicate | | Delete |
| OK || Apply || Cancel |

Click OK to apply the data and close the window

The description of the floorbeam definition is complete. Repeat the process for another floorbeam definition.

Last Modified: 2/27/2024 39



FS1 — Girder Floorbeam Stringer Example

Describing a Floorbeam Member Definition — Floorbeam Definition (FB2)

Double click on the FLOORBEAM DEFINITIONS node in the Bridge Workspace tree. Select Steel for the
Material type and Plate for the Girder type. Click OK to create a new member definition. The Floorbeam
Definition window will open. Enter the data as shown below. Select Schedule-based Floorbeam property input

method. This definition is used to describe FB2 in the structure.

{T Floorbeam Definition — O X

MName: | Floorbeam Def 2

Description I| Specs Factors | Engine | Control options '|

Description: Material type:

Hoorbeam type:

Default units: U5 Customary v
Floorbeam property input method Self load
= Load case: Engine Assigned |+
Additional self load: | 0.005 kip/ft
Additional self load: %
Default rating method: | LER v Floorbeam length between main
members
|:| Cantilever
’_| r‘ ‘ Span Length ‘
Cantilever lengths
TT TITTTT ? ("
I | Left ft b 30.00
S Main e Right:
Left Floorbesam Span Right
Cartilever Cantilever
oK | | Apply | | Cancel

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

Expand the Floorbeam Def 2 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. Describe the web as shown below.

D Floorbeam Profile - [m] >
Type:
| Web "‘ Top flange ] Bottom flange \|
Begin End tan End
depth Depth vary depth Th‘Ei:;ess distance gt distance Material ‘ h\‘rziaI:tat ‘
(im) (in) (ft) 4
» 480000 None - | 480000| 03750 0.00 30.00 30.00 | FY 36ksi Steel ~ | -- None -- -
| New | | Duplicate | ‘ Delete |
0K | | Apply ‘ | Cancel |
Describe the flanges as shown below.
% Floorbeam Profile - O >
Type:
Web | Top flange | Bottom flange
Begin End Start End
width | width Th'iiﬁqess distance | "9 | gistance ‘ Material ‘ Weld ‘ W’ie":“"t
(in} (in) (ft) <
+ 120000 120000  1.3000 0.00 3000 30.00 | FY 36ksi Steel ~ | -- None - * | -- None -- A
Coepy to bottom flange | New ‘ | Duplicate | | Delete |
‘ OK | ‘ Apply | | Cancel |
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M Floorbeam Profile - [m} X
Type:
Web ) Top flange ) Bottom flange. |
Begin | End Start End
width | width Th‘z:;ass distance "Tﬂg]th distance | Material Weld Heia st
(in) (in) (ft) (ft) <
» 12.0000 12.0000 1.5000 0.00 30.00 30.00 | FY 36ksi Steel ~ | -- None -- * | -- None -- -
Copy to top flange [ New || uplicate | [ Delete |
| CK | ‘ Apply | ‘ Cancel ‘

Click OK to apply the data and close the window

Stiffener Ranges
Double click on the Stiffener Ranges node in the Bridge Workspace to open the Stiffener Ranges window. Enter

the transverse stiffener range as shown below.

M Stiffener Ranges - [m] x
Alx Start Distance pacing,
™
| Transverse stiffener ranges | Longitudinal stifener ranges
Start . End
Name distance N‘;m:;;n' Spg:]ng Length d\stance‘
) P "
b | 3/8" Plate Stiffener 0.00 9 26.0000 27.00 27.00
[ nNew | [ Duplicate | [ Delete |
[ ok [ Ay ][ cancel |

Click OK to apply the data and close the window

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

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) to open the New Stringer Definition window as shown below.

e | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS ? - 0 X
m WORKSPACE | TOOLS  WIEW | DESIGN/RATE  REPORTING ~
Check O & R o P

L —Bes =hD > B &
alidate  Save Close Export Refresh Open| New |Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic ® x || Report 7 x

Components

- My FSys GFS TrainingBridge 1
- W Components
w Diaphragm Definitions
- w Lateral Bracing Definitions
- MFFRFD Multiple Presence Factors
- EC Environmental Conditions
-+ OF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
Bl o Floor System GES with Deck
- 4 Impact/Dynamic Load Allowance
2% Load Case Description
- & Framing Plan Detail
- 1 Structure Typical Section
gy Superstructure Loads .
W Shear Connector Definitions AnalySIS
B [ Stiffener Definitions
-+ FHL Flogrbeam Member Locations
& [ STRINGER GROUP DEFINITION GEOMETRY
E- &3 MEMBER DEFINITIONS
# [E? FLOORBEAM DEFINITIONS
(£ STRINGER DEFINITIONS
& [ GIRDER MEMBERS
Bt FSE Floor System Geometry
- |} CULVERT DEFINITIONS
- B BRIDGE ALTERNATIVES

| MNew

Analyze

@ View Summary Report
@, View Detailed Report
@

General Preferences

Close Bridge Workspace

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

f Mew Stringer Definition >
Material type: Girder type:
Steel Built-up
Plate

OK || 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.

™ Stringer Definition — O ®
Name: | Stringer Def 1
Description .I'| Specs | Factors | Engine | Control options
Material type:
Description: Stringer type:
Default units: | US Customar, |v
Stringer property input method Self load
® Schedule-based Load case: Engine Assigned |v
) Crossz-section bazed
Additional self load: kip/ft
Additional self load: %
Stringer span lengths Default rating method:
®) Associate with stringer group definition: | Def 1 v LFR =
_) Enter stringer span lengths Stringer span lengths End bearing locations
Number of spans: e Length | Cantilever Left: in
{ft) span
1 |19sse3| [O Right: in
2 199583 [
0K | | Apply | | Cancel

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

Expand the Stringer Def 1 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.

o | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS. R =
WORKSPACE | TOOLS ~ VIEW | DESIGN/RATE  REPORTING “
: 3 A = o
dlidate Save Close Export Refresh || Open | New Copy Paste Duplicate Delete | Schematic
Bridge Manage

Workspace ® x || Schematic * x || Report rx
m Components
4 Framing Plan Detail
- T Structure Typical Section
< Superstructure Loads
- [ Shear Connector Definitions
B [ Stiffener Definitions
FHL Floarbeam Member Locations
B [ STRINGER GROUP DEFINITION GEOMETRY
2 ) MEMBER DEFINITIONS
[ FLOORBEAM DEFINITIONS
= 3 STRINGER DEFINITIONS
2 T Stringer Def 1
2k Stringer Definition Laads
& Supports

BT Default Materials
4 Impact/Dynamic Load Allowance
2 Splice Locations

Analysis LI

o= Stringer Profile
CDeckprofie |2 Open |
=1 Haunch Profil Analyze
f Lateral SUpPO! @ View Summary Report
= Stiffener Rang View Detailed Report
[ Bearing Stiffer]
& Points of Inter 5 General Preferences
- [ GIRDER MEMBERS Close Bridge Workspace

B F56 Floor System Geometry
- [ CULVERT DEFINITIONS
- [ BRIDGE ALTERNATIVES

Describe the shape as shown below.

N Stringer Profile - ] X

Type: Rolled Shape

Shape = Top cover plate Bottom cover plate
Start End
Shape distance I'e;gth distance Material
(/) ()

» |W21x62 v | 0| 39.9‘\66| 39.9166‘ FY 36ksi Steel v

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. Enter

the data describing the structural properties of the deck.

D Deck Profile — O *
Type:
Deck concrete Reinforcement Shear connectors
Start Length End Structural Eﬂﬁ::;:E E::;;:E
Material dlsz::t;wce 0 dls;::t;\ce thlu:t:cnr;ess width (Std) | width (LRFD) n
(in) (in)
» | 3 ksi Cement Concrete w 0 399166 399166 85 59.875 59.875

Click OK to apply the data and close the window

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

™ Deck Profile - O x
Type:
Deck concrete Reinforcement Shear connectors
Start Lenath End Transverse
distance g distance | Connector I Number per row | Mumber of spaces | spacing
{ft) :
(ft) (ft} (in)
¥ 0] 399766 | 399166 | 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.

D Steel Haunch Profile — O x
Haunch type: Embedded flange
| |
7 SRS
71 3
2 74
ST &z 71 ) 73 74 ¥i )
deence iy dsnce fm G | M G ) G
{ft) (ft)
0| 399166 399166 0 0 0 0 1 1
Mew 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.

Regions where the slab is considered to provide lateral support for the top flange are defined as shown below.

M Lateral Support — O X
T
AE Start Digtance ‘:‘ Length :
4 L] W
Ranges ocations
Top flange
.Start Length . End
distance ) distance
(ft) {ft)
» 1] 399166 39.9166

Click OK to apply the data and close the window
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The description of the stringer is complete.

Describing a girder member (Plate girder Girders)

Expand the GIRDER MEMBERS node in the Bridge Workspace tree and double click on Girder 1 (or select
Girder 1 and click on Open from the Manage group of the WORKSPACE ribbon) The Member window shows
the data that was generated when the superstructure definition was created. Change the name to Left Girder. The first

Member Alternative created will automatically be assigned as the Existing and Current member alternative for this

Member.
% Member - O X
Member name: | Left Girder Link with: | -- None -- v
Description:
Existing | Current | Member alternative name Description

MNumber of spans: R Span

Ezn length

) (i)
1 80.00
2 80.00
OK | | Apply ‘ | Cancel

Click OK to apply the data and close the window

Defining a Girder Member Alternative
Double-click on GIRDER MEMBER ALTERNATIVES in the Bridge Workspace tree for member Left Girder
to create a new member alternative. The New Member Alternative window shown below will open. Select Steel

for the Material type and Plate for the Girder Type.

™ New Member Alternative *
Material type: Girder type:
Steel Built-up
Plate
Rolled
| 0K | | Cancel |

Click OK to close the window and create a new member alternative.
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The Member Alternative Description window will open. Enter the data as shown below. Select Schedule based

Girder Property input method.

M Member Alternative Description - [m| *
Member alternative: | Left Plate Girder
Description .I'| Specs | Factors | Engine | Import | Control options ."|
Description: Material type:
Girder type:
Default units: | US Customary v
Girder property input method End bearing locations Simple DL continuous LL
. Left: in
Right: in
Self load Default rating method:
Load case: Engine Assigned b LFR v
Additional self load: | 0.010 kip/ft
Additional self load:
oK | | Apply | | Cancel

Click OK to close the window and create a new member alternative.
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Girder Profile
Next describe the girder profile by double clicking on the Girder Profile node in the Bridge Workspace tree. Enter

the data in each tab of the Girder Profile window as shown below.

Web
4D Girder Profile - [m} X
Type:
‘ Web | Top ﬂange. Bottom flange A
Begin End . Start End
depth Depth vary depth ThlEil::;Ess f\l:pr::‘t:: distance le(nfg‘th distance Material ‘ W’ielr:tat ‘
{in) () G g
72.0000 | None - | 72.0000 05000 1 - 0 5500 55.00 | FY 36ksi Steel ~ | --None-- =
72,0000 | Parabolic Concave ~ | 108.0000 0.5000 1 - 5500 2425 7925 | FY 30ksi Steel ~ | -- None-- ~
108.0000 | None ~ | 108.0000 05000 1 - 79.25 150 8075 | FY 36ksi Steel ~ | --None-- =
» 108.0000 | Parabolic Concave ~ | 72.0000 05000 2 - 075 2425 2500 | FY 36ksi Steel ~ | --None-- ~
72.0000 | Mone ~ | 72.0000 05000 2 - 2500 55.00 80.00 | FY 36ksi Steel ~ | --None-- ~
| New ‘ | Duplicate | ‘ Delete |
| QK | | Apply | ‘ Cancel |
Describe the flanges as shown below.
Top flange
M Girder Profile — O X
Type:
Web | Top flange ‘| Bottom flange N
Begin End . Start End
‘ width width Thl;ll:.r;ess i‘:ﬂf; distance Le{l}-lg)lh distance Material ‘ Weld ‘ W:I:tat ‘
(in) (in) (i) (i3] g
16.0000 | 16.0000 15000 1 - 000| 55.00 55.00 | FY 36ksi Steel ~ | --None-- ~ | --None-- ~
+ 16.0000 | 16.0000 20000 1 - 5500 5000| 10500 FY 36ksiSteel ~ | --MNone-- v | --MNone-- =
16.0000 | 16.0000 15000 2 N 2500| 55.00 80.00 | FY 36ksi Steel = | --MNone-- = | --MNone-- =

[ ew ] (Do | e |

| 0K || Apply || Cancel |
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Botton flange
M Girder Profile - ] *
Type:
Web | Topflange | Bottom flange |
Begin End . Start End
width width Thliiir]\ess itzp;; distance LE(I;I:lg]th distance Material Weld “M:I:tat
) | #) #) 9
16.0000 | 16.0000 1.5000 | 1 - 000 5500 55.00 | FY 36ksi Steel ~ | --MNone-- ~ | --Mone-- =
16.0000 | 16.0000 2.0000 | 1 - 55.00| 5000 105.00 | FY 36ksiSteel ~ | -- None-- = |--None-- -
16.0000 | 16.0000 1.5000 | 2 - 2500 55.00 80.00 | FY 36ksi Steel + | --None-- ¥ |--None-- =
Copy to top flange | New | | Duplicate | ‘ Delete |
| OK ‘ | Apply | | Cancel |

Click OK to apply the data and close the window

Deck Profile

Next open the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree and
enter the data describing the structural properties of the deck. 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 girder, 80°/4
=20’ = 2407, the distance center to center of girders, 30°/2+2° = 17° = 204”, and twelve times the least thickness of

the slab, 12x8.5” = 102”. Twelve times the least thickness of the slab, 102 controls. The window is shown below.

% Deck Profile — O *

Type: | Plate

’
Deck concrete | Reinforcement Shear connectors |

Start End Structural Ef'fectn..re Ef'fectn..re
. Support | . Length . . flange width | flange width
Material distance distance | thickness n
number ) (ft) ) (in) (Std) (LRFD)
{in) (in)
3 ksi Cement Concrete = | 1 - 0.00 160.00 160.00 8.5000 102.0000
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No reinforcement is described. Composite regions are described in the Shear connectors tab as shown below.

M Deck Profile

Type: | Plate

| Deck cu::-ncrete| Reinf-;:urcement| Shear connectors |

Support .Start Length | End Connector Number of | Number per Trans'.-ierse
number distance (ft) distance D cpaces cow spacing
(f) (f) i (in)
LN - 0.00 160.00 160.00 | Composite -

Click OK to apply the data and close the window

Haunch Profile

The haunch profile is defined by double-clicking on the Haunch Profile node in the Bridge Workspace tree. Enter

data as shown below.

M Steel Haunch Profile - O =
Haunch type: Embedded flange
? 2 4
Start End
swpo | S0t | Z2 | ‘ z ‘ z ‘ z ‘ n ‘ v ‘
ko N 0.00 160.00 160.00 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000
New | | Duplicate | | Delete |
| QK || Apply || Cancel |
Click OK to apply the data and close the window
Last Modified: 2/27/2024 52




FS1 — Girder Floorbeam Stringer Example

Lateral Support
Open the Lateral Support window by double clicking on the Lateral Support node in the Bridge Workspace tree.
Regions where the slab is considered to provide lateral support for the top flange are defined as shown below.

D | ateral Support — O Ed
DT
i i
i |
1 I
‘ |
4[_} Start Digtance _:‘ Length _:
t Wt H
| Ranges | Locations
Tep flange
Start End
i:'::;: distance Le[r;{t_:;th distance
(ft) (ft)
1 - 0.00 160.00 160.00

Click OK to apply the data and close the window

Stiffener Ranges
Double click on the Stiffener Ranges node in the Bridge Workspace to open the Stiffener Ranges window. Enter

the transverse stiffener ranges as shown below.

I Stiffener Ranges - O X

T‘ Start Distance: Spacing,

| Transverse stiffener ranges | Longitudinal stiffener ranges |

Start . End
Name i:'::;; distance N!:mab(eersof Sp;:.;ng Le(nﬂg]th distance
(" ’ i
1/2" Plate Stiffener * 1 N 0.00 31 600000, 155.00 155.00

Apply at

Stiffeners between |
diaphragms...

diaphragms...

New | | Duplicate | ‘ Delete |

| 0K | | Apply ‘ | Cancel |

Click OK to apply the data and close the window
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Bearing Stiffener Locations
The Bearing Stiffener Location — Support 1 window is opened by expanding the Bearing Stiffener Locations node

in the Bridge Workspace tree and double clicking on the Supportl node. The assignment for support 1 is shown

below.
D Bearing Stiffener Location - Support 1 - O *
CL of Bearin

a2t A £

FL_T—p—Drfset*

| ! !
T
| *Negative offset to left of

- - cl bearing
Pairs of bearing stiffeners at this support: | 1 X in
Stiffener Offset
. Name .
pair (in)
1 Bearing Stiffener - 0.0000

OK | | Apply | | Cancel

Click OK to apply the data and close the window

Repeat this process for Support2 and Support3.

Last Modified: 2/27/2024 54



FS1 — Girder Floorbeam Stringer Example

Live Load Distribution
Open the Live Load Distribution window from the Bridge Workspace tree. Click the Compute from typical

section... button to compute the standard live load distribution factors.

™ Live Load Distribution - O *

Standard LRFD
Distribution factor input method
o Use simplified method Use advanced method with 1994 guide specs
Allow distribution factors to be used to compute effects of permit loads with routine traffic

Distribution factor

Lanes [wheels)
loaded
Shear Shearat Moment Deflection
supports
¥ 1 Lane 1.666666T 1.666666T 1.6666667 1
Multi-lane 25333333 25333333 25333333 2
Compute from View calcs

typical section...

0K Apply Cancel

Click OK to apply the data and close the window

The description of the girder member is complete.
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Member — Girder 2

Expand the GIRDER MEMBERS node in the Bridge Workspace tree and double click on Girder 2. The Member
window shows the data that was generated when the superstructure definition was created. Change the name to Right
Girder and select Left Girder from the options under the Link with menu. A warning message will appear to remind

that both members must share the exact same definition if they are to be linked. Click Continue to link the two

members.

i

Member name: | Right Girder

Description:

Existing | Current | Member alternative name Description

™ Warning x

/4, Linking of a member ta anather member should anly be dane if all

L2 member properties, loads, spacing, and distribution factors are
identical. P
Number of spans: Span
Span = All of the calculations for this member will be based on the original
gth )
- member properties and loads.
no ) ber propert d load!
1 80.00 Select Continue to link the member, or select Cancel if you den't
2 80,00 want to link the member,
Do nat show this message again
I
| OK | ‘ Apply ‘ | Cancel |
The Member window will be updated as shown below.
D% Member O x
Member name: | Right Girder Link with:
Description:
Existing | Current | Member alternative name Description
Left Plate Girder
Number of spans:
Span S
o, length
(ft)
1 80.00
2 80.00
OK | | Apply | | Cancel
Click OK to apply the data and close the window
The description of the second girder member is complete.
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Describing a Stringer Member — STRINGER UNIT LAYOUT

Expand the Floor System Geometry, STRINGER UNIT LAYOUT, Stringer Unit 1 Layout and STRINGER
MEMBERS in the Bridge Workspace tree. Double click on the Unitl Stringerl node to open the Stringer Member
window (or select Unit Stringerl and click the Open button from the Manage group of the WORKSPACE ribbon,
or right click and select Open) as shown below.

m Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS

'WORKSPACE TOOLs WVIEW DESIGN/RATE REPORTING -
Check Out Restore (gl I's’| =48 —
o =] & | > W |

) alida QOpen | e Copy Paste Duplicate Delete | Schematic

stz Save o Close Export Refresh

Bridge Manage

Schematic

Workspace L

= FS6 Floor System Geometry
Bl £ STRINGER UNIT LAYOUT

= 8UL Stringer Unit 1 Layout

C8Rk Computed Stringer Reactions

£ STRINGER MEMBERS

I Unit1 Stringer’

I Unit1 Stringer.

I Unit1 Stringer

I Unit1 String

SUL Stringer Unit 2 Layout

- SUL Stringer Unit 2 Layout]

- SUL Stringer Unit 4 Layoud

# [ FLOORBEAM MEMBERS

- |} CULVERT DEFINITIONS

=3 @ BRIDGE ALTERNATIVES

#H

L

Expand Branch

+}

Collapse Branch

#

Analyze

View Summary Report
View Detailed Report

B
?
= Open
@

General Preferences

~
@
ll
¢

Close Bridge Workspace

Include the stringer in analysis by making sure that the Include in analysis option is checked. The first Stringer
Member Alternative created will automatically be assigned as the Existing and Current Member Alternative for this
member.

M Stringer Member - m} X

Marme: Unit1 Stringer Include in analysis

Description:

Existing | Current | Member alternative name | Description |

| QK H Apply || Cancel

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

B | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS 7 - 0 X%
(Lol el WORKSPACE | TOOLS | VIEW | DESIGN/RATE  REPORTING "

Multimedia  General Report
Attachments Preferences Tool

7
Wizard

Bridge

Workspace LI L " x

LAl Components
T e IO ST FTOTe

i' | I Right Girder (Left Girder)
- F86 Floor System Geometry
- | STRINGER UNIT LAYOUT
~ UL Stringer Unit 1 Layout
é‘ 5k Computed Stringer Reactions * X
|2 STRINGER MEMBERS
= I Unitl Stringerl
' C8Rk Computed Stringer Reactions
- [ STRINGER MEMBER ALTERNATIVES
& I Unitl Stringer2
& I Unitl Stringer3 R

This example uses the manual approach in Option 1 to create stringer member alternatives for the stringer members
in this structure.

Double click on the STRINGER MEMBER ALTERNATIVES node in the Bridge Workspace tree to create a new
member alternative for Unitl Stringerl. The Stringer Member Alternative window shown below will open. Enter
Altl for the Name of the alternative. Note that Stringer Def 1 is assigned as the Stringer definition for this
alternative. Click Apply to create the member alternative.

M Stringer Member Alternative — O *

MName: | Alt 1 Stringer definition: | Stringer Def 1 v

Analysis locations I| Live load distribution | Webloss | Top flange loss Bottom flange loss | Top cover plate loss | Bottom cover plate loss |

Distance from
left end Side
(ft)
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Stringer Member Alternative — Live load distribution
Navigate to the Live load distribution tab of this window. Use the Compute from typical section button to compute

the Standard (LFR) distribution factors.

M Stringer Member Alternative - O *
MName:  Alt 1 Stringer definition: Stringer Def 1 s
Analysis locations Live load distribution Web loss Top flange loss Bottom flange loss Top cover plate loss Bottom cover plate loss
Standard
Allow distribution factors to be used to compute effects of permit loads with routine traffic
Lanes Distribution factor (wheels) Compute from
ical section
loaded Shear Suenct Moment Deflection s
shear
¥ 1-lane 08571429 1| 0.8571429 03333333
View calcs
Multi-lane | 1.0909091 1| 1.0909091 0.6666667
LRFD
Allow distribution factors to be used to compute effects of permit loads with routine traffic
Action: Deflection Sufficiently connected to act as a unit
Start distance = Length = End distance Distribution facter (laned) Compute from
(ft) (ft) (ft) 1 lane Multi-lane typical section
View calcs
New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window

The description of the stringer member is complete. Repeat this process for Unitl Stringer2, Unitl Stringer3, and

Unitl Stringer4 of Stringer Unit 1 Layout.
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The partially expanded Bridge Workspace tree for Stringer Unit 1 Layout is shown below.

Workspace -ox

=)

- |5 SUPERSTRUCTURE DEFINITIONS
= b Floar System GFS with Deck
- 1 Impact/Dynamic Load Allowance
- gt Load Case Description
- 45 Framing Plan Detail
- B Structure Typical Section
- o Superstructure Loads
- [ Shear Connector Definitions
B [ Stiffener Definitions
- FML Flgorbeam Member Locations
[£ STRINGER GROUP DEFIMITION GEOMETRY
[£¥ MEMEER DEFINITIONS
[£7 GIRDER MEMBERS
FSE Floor System Geometry
b &) STRINGER UNIT LAYOUT
B sl Stringer Unit 1 Layout
|J:_| C5R Computed Stringer Reactions
- &) STRINGER. MEMBERS
B T Unitl Stringerl
Ill L5k Computed Stringer Reactions
- |2) STRINGER MEMBER ALTERMATIVES
LT a1 (8) Q)
- T Unit1 Stringer2
Ill L5k Computed Stringer Reactions
- |2 STRINGER MEMBER ALTERMATIVES
LT a8 Q)
= T Unitl Stringer3
IL LER Computed Stringer Reactions

|} STRINGER MEMBER ALTERMATIVES
I

i

I a1 (E) ()
=+ I Unitl Stringerd
Il' 5k Computed Stringer Reactions

i3 STRINGER MEMBER ALTERMATIVES
I

I ait1(g) ()
(- SUL Stringer Unit 2 Layout

(- SUL Stringer Unit 2 Layout

(- SUL Stringer Unit 4 Layout

#- [ FLOORBEAM MEMEERS

| CULVERT DEFIMITIONS

- [ZF BRIDGE ALTERNATIVES
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Double click on the Stringer Unit 1 Layout node in the Bridge Workspace tree to include all stringers in analysis

as shown below.

)

Stringer group definition: Jef 1 Mirrored status:  Mone

MNumber of stringers in unit: | 4

Stringer Existing stringer Em_stlng Current stringer Cu.rrent Inc_Iude
; strninger ) stninger n
member member alternative 2 member alternative = .
definition definition analysis
Unit1 Stringerl | Alt 1 Stringer Def 1 | Alt 1 Stringer Def 1
Unit1 Stringer2 | Alt 1 Stringer Def 1 | Alt 1 Stringer Def 1
| Unit1 Stringer3 | Alt 1 Stringer Def 1 | Alt 1 Stringer Def 1
i Unit1 Stringerd | Alt 1 Stringer Def 1 | Alt 1 Stringer Def 1

OK | | Apply | | Cancel

Click OK to apply the data and close the window
The description of the Stringer Unit 1 Layout is complete.

Repeat the process for describing a stringer member to all stringers in Stringer Unit 2 Layout, Stringer Unit 3

Layout, and Stringer Unit 4 Layout. Include all stringers in analysis.
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Describing a Floorbeam Member — FLOORBEAM MEMBERS

Expand the Floor System Geometry, and double click on Floorbeam1 (or select Floorbeam1 and click Open from
the Manage group of the WORKSPACE ribbon or right click and select Open) to open the Floorbeam Member
window.

o | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS ? - B %

WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~
A Check Qut % Ri 2 Close 3a e

. E = ’ ] | e
4y Ched % Revert éExport - - - - .
alidzte  Sawe - Open & Lop Faste Duplicate Delete | >chematic
iz Refresh

Bridge Manage
Workspace ® % || Schem.. * * || Report ®* %
Iﬂﬂ Components

-~ FHL Flgorbeam Member Locations Gl
- [ STRINGER GROUP DEFIMITION GECMETRY
- [ MEMBER DEFINITIONS
[E7 GIRDER MEMBERS
FSG Floor System Geometry
- [ STRINGER UNIT LAYOUT
= &) FLOORBEAM MEMBERS

- T Floorbeam?
| PR Floorbej B Expand Branch
B FLOORE @  Collapse Branch

I Floorbeam
- T Floorbesm3 = Open
- I Floorbeamd Analyze
- I Floorbeam3 @ View Summary Report
~ I Floorbeamé [al View Detailed Repart

I Floorbeam

T Floorbeam@ 45 General Preferences

- I Floorbeamg Close Bridge Workspace
- |3 CULVERT DEFINITIONS

B+ [ BRIDGE ALTERNATIVES

Include the floorbeam in analysis by making sure that the Include in analysis option is checked. The first floorbeam
member alternative created will automatically be assigned as the Existing and Current Member Alternative for this
member.

& Floorbeam Member - o ped

Name: | Flocrbeam Include in analysis

Description |

Description:

Floorbeam member

Current
UM | alternative name

Description

—

[ ok [ aeey |[ Cancel

Click OK to apply the data and close the window
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Defining a Floorbeam Member Alternative

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 Unit Layout Wizard to quickly create stringer 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 (or right click
FLOORBEAM MEMBERS and select Wizard from the menu).
B ridge Workspace - FSys GFS TrainingBridge | ANALYSIS | REPORTS 7 - 8 x

el WORKSPACE | T00LS | VIEW | DESIGN/RATE  REFORTING “

& & A/

Multimedia  General Report| Wizard
Attachments Preferences Tool

Bridge

Workspace rox rox rox

- [ GIRDER MEMBERS -
I=h- F5G Floor System Geometry

7 STRINGER UNIT LAYOUT

= & FLOORBEAM MEMBERS

- I Floorbeam1 P Expand Branch
| Fa Floorbeam Stin @ Collapse Branch
[E7 FLOORBEAM M

- T Floarbeam? 2
- I Floorbeam3 @ v *x

I Floorbeamd [a
- I Floorbeam3

B8 Wizard

- I Floorbeamé =

I Floorbeam7 13.? General Preferences
- I Floorbeam@ Ed Close Bridge Workspace

B I Floorbeamd
- (&2 CULVERT DEFINITIONS
#- [ BRIDGE ALTERNATIVES

This example uses the manual approach in Option 1 to create floorbeam member alternatives for the floorbeam

members in this structure.

Double click on the FLOORBEAM MEMBER ALTERNATIVES node in the Bridge Workspace tree to create a
new member alternative for Floorbeaml1. The Floorbeam Member Alternative window shown below will open.
Enter Altl for the Name of the alternative. Select Floorbeam Def 1 as the Floorbeam definition for this alternative.

™ Floorbeam Member Alternative — O X

MName: | Alt #1 Floorbeam definition: | Floorbeam Def 1 w

Analysis locations I| Web loss | Top flange loss | Bottom flange loss |

Distance from
left end Side
(ft)

Click OK to apply the data and close the window
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The description of the floorbeam member is complete. Repeat the process for describing a floorbeam member to
Floorbeam?2, Floorbeam3, Floorbeam4, Floorbeam5, Floorbeam6, Floorbeam?7, Floorbeam8, and Floorbeam®.
Since Floorbeams5 is located at the interior pier, the floorbeam definition assigned for the alternative is Floorbeam
Def 2.

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

Workspace -ox
m Components
B Fs6 Floor System Geometry -

B [T STRINGER UNIT LAYOUT
= =) FLOORBEAM MEMEBERS
& I Floarbeam1
FSR Floorkeam Stringer Reactions
\c) FLOCRBEAM MEMBER ALTERMATIVES
----- I al#1(E) (C)
= I Floorbeam?
Il‘ FSR Floorbeam Stringer Reactions
- &) FLOORBEAM MEMBER ALTERMATIVES
----- I aie#l(E) Q)
- T Floorbeam2
Il‘ FSR Floorbeam Stringer Reactions
- &) FLOORBEAM MEMBER ALTERMATIVES
----- I aie#1(g) (Q
- T Floarbeamd
IL‘ FSR Floarbeam Stringer Reactions
- &3 FLOORBEAM MEMBER ALTERMATIVES
----- I a1 (8) (O
- T Floorbeam5
ll‘ FSR Floarbeam Stringer Reactions
- \=3 FLOORBEAM MEMBER ALTERMATIVES
----- I Ale#1(E) (C)
-+ I Flogrbeamb
Il‘ FSR Floorbeam Stringer Reactions
- |} FLOCRBEAM MEMEBER ALTERNATIVES
""" I a#1(E) (C)
- T Floorbeam?
ll‘ FSR Floorbream Stringer Reactions
-\ FLOORBEAM MEMEER ALTERNATIVES
----- I al#1(E) (C)
-+ I Floorbeam&
Il‘ FSR Floorbeam Stringer Reactions
- |} FLOORBEAM MEMBER ALTERMATIVES
----- I aie#1(E) (Q
I Floorbeam®
IL‘ F5R Floorbeam Stringer Reactions
i) FLOORBEAM MEMBER ALTERMATIVES
----- I a1 (6 (©)
(5 CULVERT DEFINITIONS
- [ BRIDGE ALTERNATIVES

{1}

I1}

{1}

o

The description of the bridge is complete.
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Schematic — Structure Typical Section

While 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).

2

o | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS - 0 X%

'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~

/A Check Qut E E = '@ —
- v
4 Check In & + b Export = B B {8
Validate Save e Open New Copy Paste Duplicate Delete|| Schematic
& Refresh

Bridge Manage
Workspace ® x || Schematic  * % || Report X
@ Components
@M FSys GFS TrainingBridge 1
B [ Components
[ Diaphragm Definitions
[ Lateral Bracing Definitions
HFF LRFD Multiple Presence Facters
EC Environmental Conditions
OF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
B yrrf Floor System GFS with Deck
-~ Impact/Dynamic Load Allowance
- gtk Load Case Description
nalvsi 1%

- &K Framing Plan Detail

- T Structure Typical Secti

o4 Superstructure Loads | &= Open

[ Shear Connector Defin Analyze
B~ (B Stiffener Definitions | B View Summary Report
- FiL Floorbeam Member Lg View Detailed Report
- [ STRINGER GROUP DEF -
#- (£ MEMBER DEFINITION ] Schematic
- (7 GIRDER MEMBERS {8 General Preferences
[~ FSG Floor System Geometr] Close Bridge Workspace

|E3 CULVERT DEFINITIONS
B [ BRIDGE ALTERNATIVES

The following schematic will be displayed.

Schematic -ax

Typical section - x
B haQe B [ne v

FSys GFS TrainingBridge 1
FloorSystem GFS Training Bridge 1 - Floor System GFS with Deck
3/6/2023

34-0"

30-0"

30-0"

Deck Thickness 9"

Travelway 1

Haunch Th. 1" Haunch Th. 1" Haunch Th. 1" Haunch Th. 1" Haunch Th. 1" Haunch Th. 1"
W 21x62 W 21x62 W 21x62 W 21x62
Py 5@6-0" = 300" PG
2-0" 30-0" 2-0"
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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 - FSys GFS TrainingBridge 1 ANALYSIS REPORTS ? - B X

WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~
~c B Close —

E . v -
4 Che: 2 & Bxport - B .

- Save - Open New Copy Paste Duplicat Schematic
& Refresh

Bridge Manage

Workspace ® % || Schematic  * % || Report %

@ Components
My FSys GFS TrainingBridge 1

& [ Companents

[ Diaphragm Definitions

[ Lateral Bracing Definitions

HPF LRFD Multiple Presence Factors
€6 Environmental Conditions

- OF Design Parameters

- £33 SUPERSTRUCTURE DEFINITIONS
b Floor System GFS with Deck

= Impact/Dynamic Load Allowance
2 Load Case Description
4ZF Framing Plan Detsil
- M Structure Typical | = Open
- e Superstructure Lo Analyze
- [ Shear Connector B View Summary Report
B~ [ Stiffener Definitio ) .
1. Floorbeam Mem [@ View Detailed Report
- (@ STRINGER GROUI L/ _Schematic
B [ MEMBER DEFINIT] 28 General Preferences
- [ GIRDER MEMBER| [ Close Bridge Workspace
B 56 Floor System G ¥

|2 CULVERT DEFINITIONS
& [ BRIDGE ALTERNATIVES

The following schematic will be displayed.

Schematic - 0 x

Bridge Typical Section Framing Plan v X
B Leae @R - 0 )
FSys GFS TrainingBridge 1

FloorSystem GFE Training Bridge 1 - Floor Systam GFS with Deck
22712024

T
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2
e
.,
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Hates:
*Bolozd green (stringer) and bluz (floor baarm) fines indicate they sre inciuded in the analysis.

Last Modified: 2/27/2024 66



FS1 — Girder Floorbeam Stringer Example

LFR Analysis

The perform a rating for all the girder, floorbeam and stringer member alternatives, select the superstructure definition
Floor System GFS with Deck 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.

i | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS 7 - 0O X
TOOLS  VIEW | DESIGN/RATE | REPORTING ~
Analysis [inzlyze Engine Fes
Settings t ck Detail Outputs G
Analysis Results
Workspace r x || Schematic  * x || Report r x

I?ﬂ Components
- My FSys GFS TrainingBridge 1

- [ Com ponents
- B Diaphragm Definitions
a Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- E® Environmental Conditions

«+ BF Design Parameters Ana y5| S n %
- &) SUPERSTRUCTURE DEFINITIONS
Bl ref Floor System GFS with Deck
- =3 Impact/Dynamic Load Allowance
- 2t Load Case Description
-~ #5% Framing Plan Detail

~ 1 Structure Typical Section v

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

™ Open Terplate bt
| Templates | Description Analysis | Chwner | Public / Private |
HL 93 Design Review HL 93 Design Review LRFD Public
» IHS 20 LFR Rating HS 20 LFR Rating LFR Public
LRFR Design Load Rating LRFR Design Load Rating | LRFR Putlic
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Putlic

Open | | Cancel
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The Analysis Settings window will be populated as shown below.

B Analysis Settings - o x
() Design review (@ Rating Rating method: (LR
Analysis type: Line Girder
Lane / Impact loading type: | As Requested Apply preference setting: None v
Vehicles | Output | Engine | Description |
Traffic direction: | Both directions ~ [ Refresh | [ Temporory vehicles | [ Advanced |
Wehicle selection Vehicle summary
E-Vehicles a 5 Rating vehicles
B Standard Inventory
Alternate Military Loading 'S 20-44
2 Operating
|
B3 HS 20-44
H15-44 Legal operating
- H 20-24 Addto | |- Permit inventory
L T S — Permit aperating
g
- HS 20-44
. NRL
- 5U4
- 5U5
SU Remove from
- SUT
| Typez
- Type 3-3
Type 352
E-Agency
Colorado Legal Type 3
Colorada Legal Type 3-2
Colorada Legal Type 352
Colorada Permit Vehicle
I Interstate Legal Type 3
- Interstate Legal Type 3-2
I Interstate Legal Type 252
- MBE-PERMIT
" Modified Tandem
E-Licar Asfinad &
[ Rest |[ Cear |[ Opentempiate | [ Savetemplae | [ ok ][ aeey ][ cancel

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

Tabular Results

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

o | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS RepoRTs ¢ — 0O X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGMN/RATE REPORTING ~

peAr=git ] -

Analysis | Analyze |0 n Engine
Settings E Qutputs
Analysis Results
Workspace a x || Schematic * * || Report 3 x

Components

- ™ FSys GFS TrainingBridge 1
B B Com ponents
w Diaphragm Definitions
- @ Lateral Bracing Definitions
- MFF LRFD Multiple Presence Factors
- EC Environmental Conditions

- DF Design Parameters
= [ SUPERSTRUCTURE DEFINITIONS
B bref Floor System GFS with Deck
- |3 CULVERT DEFINITIONS
= [ BRIDGE ALTERNATIVES
B M Alternative #1 (E) (C)

Analysis 1 x
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When the rating is finished results can be reviewed by selecting the Left Plate Girder member alternative in the

Bridge Workspace tree and clicking the Tabular Results button on the Results group of the ribbon.

b | Bridge Workspace - FSys GFS TrainingBridge 1 ANALYSIS REPORTS 7 - 0 X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~

. I 4] . o
& ezl E I |
Analysis Analyze Analysis|| Tabular Bpecification Engine Results Save

Settings Events || Results JCheck Detail Qutputs Graph Results
Analysis Results

FHL Flaorbeam Member Locations ~
(£ STRINGER GROUP DEFINITION GEOMETRY Ar@ly‘sis i &
(7 MEMBER. DEFINITIONS
[5) GIRDER MEMBERS

- I Left Girder

i -~ Info - Populating I ~
- oy Girder Member Loads Info - Analysis con

- "¢ Supports
- &) GIRDER MEMBER ALTERNATIVES -
B I Left Plate Girder (E) (C) < >

----- I Right Girder (Left Girder) 4

FS6 Floor System Geometry i @ Errors . Warnin
- | CULVERT DEFINITIONS
- &) BRIDGE ALTERNATIVES Type

B @y Alternative #1 (E) (C)

The window shown below will open.

™ Analysis Results - Left Plate Girder — O *
=t
Print
Print
Report type: Lane/Impact leading type Display Farmat
Rating Results Summary e 8 As requested Detailed Single rating level per row A
. Live Load : Rating | Load Rating - Location | Location o
‘ Live Load e ‘ Rating Method Level ‘ (Ton) Rating Factor ) Span-(%) Limit State ‘ Impact | Lane ‘
HS 20-44 | Axle Load LFR| Inventory 75.62 2101 128.00| 2-(60.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR. | Operating 126.29 3508 12800 2-(60.0)  Design Flexure - Steel | As Requested | As Requested
HS5 20-44 Lane LFR| Inventory 98.36 2732 80.00| 1-(100.0) | Design Flexure - Steel | As Requested | As Requested
H5 20-44 Lane LFR | Operating 164.26 4.563 80.00 | 1-(100.0) Design Flexure - Steel | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
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