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T4 — Floor Truss Example

BrDR Tutorial

Topics Covered

Floor and truss system/line superstructure definitions overview
Floor truss description

Analysis rating results and outputs

Floor and truss system/line superstructure definitions overview

BrDR supports the modeling of three types of floor system/line superstructure definitions and two types of truss

system/line superstructure definitions.

Floor system/line superstructure definition supported configurations

Girder-Floorbeam-Stringer
Girder-Floorbeam

Floorbeam-Stringer

Truss system/line superstructure definition supported configurations:

Truss-Floorbeam-Stringer

Truss-Floorbeam

Modeling capabilities in the system superstructure definition:

Number of main members (girders or trusses) can be more than two.

Continuous span main member are supported.

Main members can directly support the deck. This enables entry of composite deck properties for the main
members.

Main member configuration type can be deck or through.

Stringers can frame into the floor beam or rest on top of the floor beam.

Support entry of deterioration profile information.

Modeling limitations in system superstructure definition:

Main member spacings cannot vary along the length of the superstructure.

Number of stringers and stringer spacings cannot vary in the superstructure.

Deck width cannot vary along the length of the superstructure.

Floor beams at support lines are assumed to have the same skew as the support line. All other floor beams
are assumed to be perpendicular.

Cantilevered floor beam spans are only supported for deck main member configuration type.

Interior floor beams can only be supported by the main members.
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T4 — Floor Truss Example

Floor trusses are supported in the system superstructure definition and implemented as a new type in the floorbeam

definition. The truss members in floor truss can have rolled and built-up cross sections. The BrDR Truss LFR Engine
is the analysis module for rating floor trusses.

Floor truss description

For this example, a new floor truss definition will be added in BID 13 and the floor beam definition assigned to

Floorbeam1’s Alt #1 floorbeam member alternative will be replaced with this newly added floor truss definition.

From the Bridge Explorer double click on BID 13 FSys GFS TrainingBridgel to open the Bridge Workspace.
Expand the workspace tree until the FLOORBEAM DEFINITIONS and Floorbeam1’s FLOORBEAM MEMBER
ALTERNATIVES are visible. The partially expanded Bridge Workspace tree is shown below.

-

Workspace

Bridge Compaonents

ER FSys GFS TrainingBridge1
- [ Companents
~ [ Diaphragm Definitions
- [ Lateral Bracing Definitions
Bl & SUPERSTRUCTURE DEFINITIONS
Bl 4rrf Floor System GFS with Deck
- m pact/Dynamic Load Allowance
- gt Load Case Description
- &F Framing Plan Detail
- T Structure Typical Section
- obr Superstructure Loads
[?J Shear Connector Definitions
@ [ Stiffener Definitions
- FHL Floorbeam Member Locations
B [ STRINGER GROUP DEFINITION GEOMETRY
& & MEMEER DEFINITIONS
= & FLOORBEAM DEFINITIONS
- I Floorbeam Def 1
B I Floorbeam Def 2
B~ [ STRINGER DEFINITIONS
& [ GIRDER MEMBERS
[= FS6 Floor System Geometry
B [ STRINGER UNIT LAYOUT
- &) FLOORBEAM MEMEBERS
B I Floorbeaml
|£ FSR Floorbeam Stringer Reactions

""" I Alt#1(E) (€
I Floorbeam2
I Floorbeam3
I Floorbeamd
I Floorbeam5
I Floorbeamé
I Floorbeam?
I Floorbeam8
£ I Floorbeamd
- b Floartruss with bending
= | BRIDGE ALTERMATIVES
B @y Alternative #1 (E) (C)

R

L

- &) FLOORBEAM MEMBER ALTERNATIVES
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Bridge Shapes

For this example, create a new steel angle as shown below. Navigate to the Components tab and expand the tree
labelled Beam Shapes and Steel Shapes as shown below. The partially expanded Components tree with the Steel
Shapes node is shown below.

Workspace — 0O x

Bridge Companents
= ) Components
B B Appurtenances
= | Beam Shapes
- [ Prestress Shapes
- k) Steel Shapes
- B2 Angles
- E’ Channels
- BN Shapes
- E’ Tees
- [ Timber Shapes
- @ Connectars
B @ Factors
- [ LRFD Substructure Design Settings
#- [ Materials

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

E Bridge Workspace - FSys GFS TrainingBridgel ANALYSIS REPORTS ? — (m} X

ERIDGE WORKSPACE WORKSPACE TOOLS WVIEW DESIGN/RATE REPORTING

=] 8¢ < H

Save @ Revert  (ioge Export Refresh New

Bridge Manage

Workspace X Schematic & XK Report

2
>

Bridge Companents
= ) Components

-- [ Appurtenances

= ) Beam Shapes

i [ Prestress Shapes
- |5 Steel Shapes
- [ Angl
- [ Chan %3 Expand Branch
- 1shaf @ Collapse Branch & XK
- @Tees
- 9 Timber S| —
- @Connectors 122 Analyze
- [ Factors B v ummary Report
@LRFDS“bSt”‘ @_ View Detailed Report
B [ Materials

New

-
T

-
T

General Preferences

B &

Close Bridge Workspace
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Click the Copy from library... button. The Steel Shape Selection window will appear.

M Steel Angle - O d

Mame:

Description:

Dimensions Properties

Tan alpha:

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 L 2x2x0.25 and click OK.

{1 Steel Shape Selection *
Library Unit system
O standard sl
Agency defined o us
Shape Year Depth (in) Load (Ib/ft) St (in™3)
L 2x2x0.1875 1904 2 244 0.1900769 :
L 2x2x1/4 2011 2 319 02446959
» L 2x2x0.25 1904 2 319 0.2471591
L 2x2x5/16 201 2 302 0.2976276
L 2x2x0.3125 1904 2 302 03001443
L 2x2x0.375 1984 2 A7 0.351173 -
QK Cancel
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The steel angle properties are copied to the Steel Angle window as shown below.

M Steel Angle - O d
Mame: L 2x2x0.25
L 2x2x0.25 Imported from AISC Tables (1994)
Description:
Dimensions Properties
2.0000 in
0.5920 Tan alpha:
2.0000 in
in
0.5920 in
0.2500 in
Copy to library... Copy from library... OK Apply Cancel

Click OK to apply the data and close the window.

Floorbeam Definition

Navigate back to the Bridge tab and double-click on the FLOORBEAM DEFINITIONS node in the Bridge
Workspace tree to create a new floorbeam definition. The New Floorbeam Definition window appears as shown
below.

Select Steel for the Material type and Detailed Steel Truss for the Girder type. Click OK to close this and create a

new floorbeam definition.

4D New Floorbeamn Definition X
Material type: Girder type:
Steel Built-up

l Detailed Steel Truss
Plate

Rolled

QK Cancel
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The Floorbeam Definition window will open. Enter the data as shown below. Cross-section based property input

method is the only input method for floor truss. The 0.005 kip/ft Additional self load will be applied for each truss
member in the floor truss.

M Floorbeam Definition - O X
Name: Floortruss Def 1
Description Geometry Specs Factors Engine
Description: Material type:
Floorbeam type:
Default units: US Customary ~
Floorbeam property input method Self load
Load case: Engine Assigned  ~
Additional seff load: 0003 kip/it Universal mill plate not present
Additional self load: %
Default rating method: LFR w Floorbeam length between main
members
Cantilever
< Length
T TTTT T Cantilever lengths pan (ft)
| | Left: ¥ 1 30.00
L. = Main - .
Leit | Flootbeam Span Right Right:
Canrtilever Cartilever
oK Apply Cancel
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Floorbeam Definition — Geometry
Select the Geometry tab of this window and enter the locations of the panel points as shown below. These panel

points will be used to define the truss members.

™ Floorbeamn Definition - O *

Name: Floortruss Def 1
Description Geometry Specs Factors Engine

Number of panels

Symmetrical
Panel point Type (ft}l I{:t}l
L1 Lower 0.00 0.00
L2 Lower 6.00 0.00
L3 Lower 12.00 0.00
L4 Lower 18.00 0.00
L3 Lower 24.00 0.00
L& Lower 30.00 0.00
u1 Upper 0.00 4.00
¥ Uz Upper 6.00 4.00
U3 Upper 12.00 4.00
U4 Upper 18.00 4.00
us Upper 24.00 4.00
Us Upper 30.00 4.00

New

OK

Duplicate

Apply

Delete

Cancel

Click OK to apply the data and close the Floorbeam Definition window.
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In the Floorbeam Definition window Geometry tab, the Symmetrical option specifies that the entered panel point
locations are symmetrical. The Number of Panels will be enabled when Symmetrical is selected. For even number
of panels, enter the panel point locations from the left most panel to the central panel points. For odd number of panels,
enter the panel point locations from the left most panel to the right end of the central panel. If Symmetrical is selected,

symmetrical geometry, supports and user-defined truss member loads will be generated.

Axis of
Symmetry
Symmetry - Even |
|
Ul |U2
______________ .
N T\\ 7 AP
N | N 7 7/ 4 7
AN | A |
\\ | \\ l
N\ | N |
AN AN
N N
_______ > %
L1 iL2 v
Symmetry - Odd |
|
Ul | u2
S o
| \\ 7 FAP7-
| N /747
N\ |
\\ |
| N
N
| N
s s«
L1 | L2 e
[
|
User Input
————— Generated
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The partially expanded Bridge Workspace tree with the new Floortruss Def 1 is shown below.

Workspace — O =

Bridge Components
= @ FSys GFS TrainingBridge
#- [ Components
= Diaphragm Definitions
E Lateral Bracing Definitions
B &3 SUPERSTRUCTURE DEFINITIONS
=1 &ref Floor System GFS with Deck
:T_l Impact/Dynamic Load Allowance
o Load Case Description
- &5 Framing Plan Detail
- m Structure Typical Section
- o Superstructure Loads
Eﬁ Shear Connector Definitions
- [ Stiffener Definitions
- FHML Flogrbeam Member Locations
#- [ STRINGER GROUP DEFINITION GEQMETRY
= | MEMBER DEFINITIONS
B i) FLOORBEAM DEFINITIONS
4 I Floorbeam Def 1
+# I Floorbeam Def 2
2 I Floortruss Def 1
"% Supports
I.T Truss Default Properties
4 Impact/Dynamic Load Allowance
EjTruss Member Cross Sections
: .I. Truss Member Properties
- o*e Truss Member Loads
#- [ZF STRINGER DEFINITIONS
#- [) GIRDER MEMBERS
[+ F5G Floor System Geometry
- b Floortruss with bending
= |3 BRIDGE ALTERNATIVES
- M Alternative #1 (E) ()
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Floorbeam Member Alternative

Double click on the Floorbeam1’s Alt #1 floorbeam member alternative in the Bridge Workspace tree and change
the assigned floorbeam definition to Floortruss Def 1 as shown below.

% Floorbeam Member Alternative - O X

Name:  Alt #1 Floorbeam definition: Floortruss Def 1 ™

General

Capacity (kip) Allowable stress (ksi) Unbraced length (ft)

Dead load
axial force

Member = Cross section name Cross section type

Override  Tension = Compression Owerride | Tension Compression = Override 7 axis | Y axis

QK Apply Cancel

Click OK to apply the data and close the window.

The Floorbeam Member Alternative window will be populated with truss members after Floortruss Def 1 is
completely defined. The General tab allows to override the computed capacities, the allowable stresses and the
unbraced length defined in Floortruss Def 1.
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Schematic — Floorbeam Member Alternative

While Alt #1 is selected in the Bridge Workspace tree, open the schematic for the truss by selecting the Schematic
button on the WORKSPACE ribbon (or right click on Alt #1 in the Bridge Workspace and select Schematic from
the menu)

r

E Bridge Workspace - FSys GFS TrainingBridge1 ANALYSIS REPORTS 7 m] X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
& 182 = =
=] H (%] & e = Il * ﬁ (-
Validate Save @ Revert oo Export Refresh Cpen Copy Duplicate Delete| Schematic
Bridge Manage
Workspace 2 X Schematic X Report L X
Bridge Components
i [ STRINGER UNIT LAYOUT .
= &3 FLOORBEAM MEMBERS
= I Floorbeam?
FER Floorbeam Stringer Reactions
- &3 FLOORBEAM MEMBER ALTERNATIVES
T Alt#1 () (T
B T Floorbeam2 L= Open
B I Floorbeam3 0 Copy
B I Floorbeamd [Ty Duplicate s X
i I Floorbeams R Delete .
I Floorbeamd K
# I Floorbeam? ) Analyze
@ I Floorbeam3 Ef Vvalidate
# I Floarbeamd @ View Summary Report
[] rrf Floortruss with bending @ View Detailed Report
= &) BRIDGE ALTERMATIVES = "
My Alternstive 21 (E) (C) Gy Schematic
{28 General Preferences
[Ed Close Bridge Workspace
The following schematic will be displayed.
Schematic — 0 X
Truss
B RQe R W )
FSys GFS TrainingBridge1
FloorSystem GFS Training Bridge 1 - Floor System GFS with Deck - Alt #1
6/16/2023
[0.00, 4.00] [6.00, 4.00] [12.00, 4.00] [18.00, 4.00] [24.00, 4.00] [30.00, 4.00]
U1 U2 U3 U4 U5 U6
. L . L] L] L
. . [ ] L] . .
L1 L2 L3 L4 L5 L6
[0.00, 0.00] [6.00, 0.00] [12.00, 0.00] [18.00, 0.00] [24.00, 0.00] [30.00, 0.00]
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Cross Sections
Return to the Floortruss Def 1 description. Expand the Floortruss Def 1 node and double click Truss Member Cross
Sections in the Bridge Workspace tree to create a new rolled section. The New Cross Section window shown below

will open. Select Rolled Section, click OK to close this window and create a new rolled section.

&M Mew Cross Section *

Material type: Steel w

Cross section type:

1 .

Buitup Buittup
Rolled Section Builtup Section Double &ngle Single Angle Bt Charine

OK Cancel

Enter the data as shown below for the rolled section. Click OK to apply the data and close the window.

D Cross Sections - O s
Name: Rolled Section Type:
Dimensions Top cover plates Bottom cover plates
Shape: W 620 ~

Material: ' 36ksi Steel w

Top/bottom cover plates attachment: Bolted B

0K Apply Cancel
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Similarly, double click the Truss Member Cross Sections in the Bridge Workspace tree to create another section.
This will be a new Builtup Section.

&M Mew Cross Section *

Material type: Steel w

Cross section type:

1 .

Buitup Buittup
Rolled Section Builtup Section Double &ngle Single Angle Bt Charine
OK Cancel
Enter the data as shown below for the Builtup Section.
M Cross Sections — O X
Name: Builtup Section Type: Builtup Steel Truss X-Section
Dimensians Top cover plates Bottom cover plates
Angle type Materials

Top angles: FY 36ksi Steel w

Web lacing
Web: FY 36ksi Steel w
Bottom angles: FY 36ksi Steel ~

T H Attachment: Bolted \,
6.0000 in % E L 2x2x0.25 w

Bolts/rivets

™M™ 03125 in Hale size: in
6.0000 in Tep number:
TH "y L 22025 ™ Bottom number:
Eff. area: in"2

Enter angle descriptions in table .
g P Horizontal leg

Horz. leg | Vert.leg | Horz thick Vert. thick

Top: 2 ~ Bottom: 2
(in) (in) (in) {in)
> Top angles 2.0000 2.0000 0.2500 0.2500
Bottom angles 2.0000 2.0000 0.2500 0.2500

OK Apply Cancel
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Select the Top cover plates tab to enter the top cover plate as shown below. Click Copy to bottom cover plates to
copy the cover plate to the Bottom cover plates tab.

My Cross Sections O

MName: Builtup Section Type:

Dimensions Top cover plates Bottom cover plates

Attachment

Relative - Width = Thickness
Material -
position (in) {in}

1| FY 36ksi Steel | 6.0000 0.3750

Haoles
Size: in
Number: 0.000

Effective area

A
deduction: in"2

Copy to bottom cover plates New Duplicate Delete

oK Apply Cancel

@M Cross Sections m}

Name: Builtup Section Type:
Dimensions Top cover plates Bottom cover plates

Attachment

Relative . Width = Thickness
Material " =
position (in} (im)

» 1| FY 36ksi Steel  ~ | 6.0000 03750

Holes
Size: | in
Number: 0.000

Effective area

A
deduction: n*2

Copy to top cover plates New Duplicate Delete

oK Apply Cancel
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The partial Bridge Workspace tree with the new Rolled Section and Builtup Section is shown below

Workspace — O x

Bridge Components
= @y FSys GFS TrainingBridge
- [ Companents
=} Diaphragm Definiticns
[£7 Lateral Bracing Definitions
- &) SUPERSTRUCTURE DEFINITIONS
1 e Floor System GES with Deck

:17_ Impact/Cynamic Load Allowance

o+ Load Case Description
- &5 Framing Plan Detail
: m Structure Typical Section
- 2% Superstructure Loads

Ej Shear Connector Definitions
28 Ei? Stiffener Definitions
FHL Floorbeam Member Locations
28 Eﬂ' STRINGER GROUP DEFINITION GEOMETRY
= = MEMEER DEFINITIONS
=8 =3 FLOORBEAM DEFINITIONS
« I Floorbeam Def 1
« I Floorbeam Def 2
2 I Floortruss Def 1

- E Supports
T Truss Default Properties
_1, Impact/Dynamic Load Allowance
= ) Truss Member Cross Sections
----- L Rolled Section
= I Builtup Section

: .2. Truss Member Properties
----- ste Truss Member Loads
- [ STRINGER DEFINITIONS
- [ GIRDER MEMBERS
B FS6 Floor System Geometry
- b Floortruss with bending
= &) BRIDGE ALTERMATIVES

# @M Alternative £1 (E) (C)
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The configurations of the supported rolled and built-up cross sections are shown below.

Supported Rolled Sections:

I T L1

Rolled Section  Rojled Section Rolled Section Rolled Section w/
w/ Top Plate w/ Bot. Plate Top & Bot. Plates

Supported Builtup Sections:

I T
[ | |

| Section w/o | Section w/o
Top Plate Bot. Plate

Full | Section

N
I |

| Section w/o Top | Section | Section w/o Web
& Bot. Plates w/o Angles Plate but w/ Lacing
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Double-click Truss Member Properties in the Bridge Workspace tree to open the Truss Member Properties
window. Click New to create a new row, select Panel point from and Panel point to and populate the Member
name, the Z axis and Y axis unbraced lengths. Enter the data as shown below for the truss members. Click OK to

apply the data and close the window.

™ Truss Member Properties - O >
Panel Panel 7 axis Y axis
Member e B Length unbraced unbraced Cross section End . K
name fram . (ft) length length connection
(i) (ft)

> L2 L o~ |2 6 6 6 | Rolled Section ~ | Pinned 0.875
L213 2~ |13 v [ & 6 | Rolled Section ~ | Pinned 0.875
L3L4 B o~ 4 v 6 6 6 | Rolled Section ~ | Pinned 0.875
L4Ls 4 ~ |15 & & 6 | Rolled Section ~ | Pinned 0.875
L5L6 5 ~ |6 - [ & 6 | Rolled Section ~ | Pinned 0.875
uiuz U o~ Uz o 6 6 6 | Rolled Section ~ | Pinned 0.875
uzus Uz ~ U3z - 6 & 6 | Rolled Section ~ | Pinned 0.875
U3u4 Uz ~ 4 6 6 6 | Rolled Section ~ | Pinned 0.875
U4Us U4 ~ U5 6 6 6 | Rolled Section ~ | Pinned 0.875
UsUa us ~ | ua [ & 6 | Rolled Section ~ | Pinned 0.875
L Lo~ U 4 4 4 | Builtup Section ~ | Pinned 0.875
Lauz L2 o~ U2 v 4 4 4| Builtup Section ~ | Pinned 0.875
L3u3 3 ~ | u3 4 4 4 | Builtup Section * | Pinned 0.875
L4u4 L4 U4 4 4 4 | Builtup Section ~ | Pinned ™ 0.875
L5U5 L5 ~ | Us 4 = 4 | Builtup Section ~ | Pinned 0.875
LeUg e ~ | Us 4 4 4 | Builtup Section * | Pinned 0.875
L2 L2 o~ 7.211103 7.21 7.21 | Builtup Section ~ | Pinned 0.875
L2u3 L2 ~ | u3s - 7.211103 7.21 7.21 | Builtup Section ~ | Pinned 0.875
L3u4 L o~ 4 7.211103 7.21 7.21 | Builtup Section ~ | Pinned 0.875
L4z 4 ~ 3z 7.211103 7.21 7.21 | Builtup Section ~ | Pinned 0.875
Lsl4 L3 ~ U4 v 7.211103 7.21 7.21 | Builtup Section ~ | Pinned 0.875
L3U6 L3 ~  uUs ~ 7.211103 7.21 7.21 | Builtup Section ~ | Pinned 0.875

New Duplicate Delete
Madel truss member as beam element
oK Apply Cancel
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Schematic — Floorbeam Member Alternative

While Alt #1 is selected in the Bridge Workspace tree, open the schematic for the truss by selecting the Schematic
button on the WORKSPACE ribbon (or right click on Alt #1 in the Bridge Workspace and select Schematic from
the menu)

or | Bridge Workspace - FSys GFS TrainingBridge ANALYSIS REPORTS 7 - u} x
BRIDGE WORKSPACE ~ WORKSPACE ~ TOOLS ~ VIEW  DESIGN/RATE  REPORTING
—¢ i3 P > — 5 o —4
Ei BSC & 9 » U -
Validate Save @ REVErt (ioce Erport Refresh Open Copy Duplicate Delete| Schematic
Bridge Manage
Workspace # X Schematic s X | Report £ X
Bridge  Components
[ STRINGER UNIT LAYOUT -
= [ FLOORBEAM MENBERS
& I Floorbeaml
7SR Floorbeam Stringer Reactians
- &) FLOORBEAM MEMBER ALTERNATIVES
LT Ar# ) (@
- T Floorbeam2 = Open
- I Floorbeam3 [l copy
& I Floorbeamd B Duplicate o
g I Floorbeams R Delete
g I Floorbeams
- I Floorbeam? i Analyze
@ I Floarbeams [&] Validate
& I Floorbeamd @ View Summary Report
B pof Floortruss with bending

[@ View Detailed Report
[l Schematic

i3 General Preferences
Ed Close Bridge Workspace

= () BRIDGE ALTERNATIVES
M Alternative #1 (B) (C)

The following schematic will be displayed.
Schematic - 0O X
Truss

By [ Q& M- e -

— ¥

FSys GFS TrainingBridge1
FloorSystem GFS Training Bridge 1 - Floor System GFS with Deck - Al #1

6/16/2023
[0.00, 4.00] [6.00, 4.00] [12.00, 4.00] [18.00, 4.00] [24.00, 4.00] [30.00, 4.00]
U1 uiu2 U2 U203 U3 Usu4a U4 U4U5 U5 UsU6 U6
[1U1 > L2U1  [L2U2 3 L3u3 3 |[L4U415U4 L5U5 6 |L6UG
L1L2 1212 | L3L4 L4L5 [ L5L6
L1 L2 L3 L4 L5 L6
[0.00, 0.00] [6.00, 0.00] [12.00, 0.00] [18.00, 0.00] [24.00, 0.00] [30.00, 0.00]

Last Modified: 2/22/2024

18



T4 — Floor Truss Example

Double click Floorbeam1’s Alt #1 floorbeam member alternative in the Bridge Workspace tree.

% Floorbeam Member Alternative - O X
Name:  Alt#1 Floorbeam definition: Floortruss Def 1 s
General Web loss Top flange loss Bottom flange loss Top cover plate loss Bottom cover pl
Capacity (kip) Allowable stress (ksi) Unbraced length (ft)
Member Cross section name Cross section type . . . Dead load . . . .
Override | Tension = Compression axial force Override Tension Compressien | Override  Zaxis Y axis

¥ - Rolled Section Rolled Steel Truss Cross Section
L2z Rolled Section Rolled Steel Truss Cross Section
L3L4 Rolled Section Rolled Steel Truss Cross Section
LALS Rolled Section Rolled Steel Truss Cross Section
L3L6 Rolled Section Rolled Steel Truss Cross Section
uiuz Rolled Section Rolled Steel Truss Cross Section
uzu3s Rolled Section Rolled Steel Truss Cross Section
u3ua Rolled Section Rolled Steel Truss Cross Section
U4Us Rolled Section Rolled Steel Truss Cross Section
usue Rolled Section Rolled Steel Truss Cross Section
L Builtup Section Builtup Steel Truss X-Secticn
L2u2 Builtup Section Builtup Steel Truss X-Section
L3U3 Builtup Section Builtup Steel Truss X-Section
L4u4 Builtup Section Builtup Steel Truss X-Section
L5U5 Builtup Section Builtup Steel Truss X-Secticn
LE6UE Builtup Section Builtup Steel Truss X-Secticn
L2u Builtup Section Builtup Steel Truss X-Secticn
L2U3 Builtup Section Builtup Steel Truss X-Section
L3u4 Builtup Section Builtup Steel Truss X-Section
L4u3 Builtup Section Builtup Steel Truss X-Section
L5u4 Builtup Section Builtup Steel Truss X-Secticn
L5U6 Builtup Section Builtup Steel Truss X-Secticn

oK Apply Cancel

The Loss tabs allow to describe the deteriorations of the rolled and built-up cross sections. The deterioration is defined

for a truss member and described over ranges, with each range being defined by a start distance and a length.
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LFR Analysis

To perform a rating on the newly added floorbeam member alternative Alt #1, select Alt #1 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.

r

E Bridge Workspace - FSys GFS TrainingBridge1 AMALYSIS REPORTS ? — O x
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
o
& E &
Analysis Analysis Engine
Settings Events Qutputs
Analysis Results

Select vehicle HS 20-44 under Inventory and Operating 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
Vehicle selection

B} Vehicles
EH-Standard
- Alternate Military Loading
~H 15-44
~H 20-44
~HS 15-44
~HS 20 (S}
~HS 20-44
~MNRL
~Type 3-3

-|User defined
----- Temporary

Reset Clear Open template

- O x
Rating method: LFR ~
N
v Apply preference setting: None w
Refresh Temporary vehicles Advanced
Vehicle summary
E--Rating vehicles
~Inventory
--HS 20-44
Operating
----- HS 20-44
----- Legal operating
Addto |- Permit inventory
----- Permit operating
e
Remove from
<<
Save template oK Apply Cancel

Last Modified: 2/22/2024
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Navigate to the Output tab and apply the settings as shown below.

& Analysis Settings — O X
Design review o Rating Rating method: LFR ™
Analysis type: Line Girder w
Lane / Impact loading type: As Requested W Apply preference setting: Mone e

Vehicles Qutput Engine Description

— Tabular results — AASHTO engine reports
Dead load action report EaMiscellaneous reports:

= - .
LFR. critical loads report - Girder properties

Summary influence line loading
Detailed influence line loading
Capacity surmmary

Capacity detailed computations
FE model for DL analysis

FE maodel for LL analysis

LL influence lines FE madel

LL influence lines FE actions

LL distrib. factor computations

Live load action report
Truss panel point concurrent forces report

Truss panel point maximum forces report

Regression data

Camber

Select all Clear all Select all Clear all

Reset Clear Open template Save template OK Apply Cancel

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

Select Alt #1 in the Bridge Workspace tree and click the Analyze button from the Analysis group of the
DESIGN/RATE ribbon to perform the rating.

r -

E Bridge Workspace - FSys GFS TrainingBridge ANALYSIS REPORTS ? = O *
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
2 &
Analysis Analyze Analysis Engine
Settings Events Qutputs
Analysis Results
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Analysis

The Analysis window shows analysis progress messages during analysis. Messages in blue are information messages.
Warning messages are in green and error messages are in red. The Analysis window indicates the analysis is
successfully completed.

Tﬂnalysis - 0 x

Analysis - Alt #1

i - Member - LU -
4 @ Analysis Event ~Member - llgUg
) Completed Specification Check.
4 @ A# Info - Writing rating reports...
B Writing Truss Member Section Property Report...
(&) Unit1 Stringeri:Alt] Writing Truss Rating Results Report...
. Writing Truss Panel Point Maximum Forces Report...
(@) Unit1 StringerZ:Alt1 Writing Truss Panel Point Concurrent Forces Report...
Info - Finished writing rating reports...
&) Unit1 Stringer3:Alt] Info - Finished LFR specification checking...
Info - LFR analysis successfully completed!
@ Unit1 Stringerd:al1 Info - Analysis completed!

4

4

| @ Errars | 22y Warnings

Type Description

Close
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Analysis results and outputs

Tabular Results
When the rating analysis is completed, results can be reviewed by selecting the Alt #1 member in the Bridge
Workspace tree and clicking the Tabular Results button on the Results group of the ribbon. The window shown

below will open.

™ Analysis Results - Alt 21 — [m] x
=
=l
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary v o As requested Detailed Single rating level per row ~
Live Load oz (=] Rating Method Hetnd L=t i) Rating Factor e Limit State Impact Lane
Type Level (Ton) MName
HS 20-44 | Axle Load LFR | Inventory 17.63 0.480 U3U4 | AXIAL-COMPRESSION | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 2045 0818 U304 | AXIAL-COMPRESSION | As Requested | As Requested
HS 20-44 Lane LFR | Inventory 21.60 0.600 U304 | AXIAL-COMPRESSION | As Requested | As Requested
HS 20-44 Lane LFR | Operating 36.08 1.002 U3U4 | AXIAL-COMPRESSION | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
Close

Engine Outputs

After the analysis, the output files can be viewed by clicking the Engine Outputs button on the Results group of the
ribbon.

r -

E Bridge Workspace - FSys GFS TrainingBridge1 AMNALYSIS REPORTS ? — O x

BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING

& B 5 |vxE

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

Results Save
Graph Results

Analysis Results
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- FSys GFS Training

Bh-Ale 21

M FSys GFS TrainingBridgel

Bridgel

=-Floor Systemn GFS with Deck
=-Floorbeam1

~AASHTO_ASR
= BASHTO_LFR
-5tage 3 Infl Lines Virtual Stringer Model
~5tage 3 Infl Lines Span Madel
~5tage 1 Span Model
-5Stage 1 Span Model Actions
~5Stage 2 Span Model
~5Stage 3 Span Model Actions

‘Log File

E-AASHTO Truss_LFR

-FE Model for Stage 1

-FE Actions for Stage 1 FE Model

-FE Model for Stage 3 Influence Lines

-FE Actions for Stage 3 Influence Lines FE Model

-FE Meadel for Virtual Stringer Stage 3 Influence Lines
- FE Actions for Virtual Stringer Stage 3 Influence Lines FE Model
=Wirtual Stringer LL Summary File

~Floorbeam Transverse LL Summary File

- Truss Member Section Property Report

--Rating Results Report

-Panel Point Maximum Forces Report

--Panel Point Concurrent Forces Report

‘Lag File

Description of the out

put files:

e FE Model for Stage 1

The stage 1 finite element model presents the floor truss nodes, truss elements, element properties, support

conditions and load cases for the dead load analysis.

o FE Actions for Stage 1 FE Model

The stage 1 finite element result presents the support reactions, element actions and nodal displacements for

each dead load case.

o FE Model for Stage 3 Influence Lines

The stage 3

properties, support conditions and load cases for the influence line analysis. Each load case represents a unit

influence line finite element model presents the floor truss nodes, truss elements, element

load at a panel point.

o FE Actions for Stage 3 Influence Lines FE Model
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The stage 3 influence line finite element result presents the support reactions, element actions and nodal
displacements for each influence line load case. The results are used to generate the axial influence lines for

the truss elements and the reaction influence lines for the support nodes.

e FE Model for Virtual Stringer Stage 3 Influence Lines
The stage 3 virtual stringer influence line finite element model presents the virtual stringer nodes, beam

elements, element properties, support conditions and load cases for the virtual stringer influence line analysis.

e FE Actions for Virtual Stringer Stage 3 Influence Lines FE Model
The stage 3 virtual stringer influence line finite element result presents the support reactions for each
influence line load case. The results are used to generate the reaction influence line for the support node

located at the floor truss.

e Virtual Stringer LL Summary File
The virtual stringer live load summary presents the reaction influence line for the support node located at the

floor truss and the maximum and minimum vertical reactions for each live loading.

e Floorbeam Transverse LL Summary File
The floorbeam transverse live load summary presents the stringer reactions for each vehicle position pattern

and the resulting axial force for each truss member.

e Truss Member Section Property Report
The section properties report presents the section properties for each truss member and for each component

of a truss member.

e Rating Results Report
The rating result report presents all information required to perform the rating computation.
e Panel Point Maximum Forces Report
The maximum forces report presents the maximum member forces due to dead load and live load for each

truss member at each panel point.
e Panel Point Concurrent Forces Report
The concurrent forces report presents the concurrent member live load forces for each panel point’s member

under the critical live load condition.

e LogFile
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The log file is the analysis log produced when the analysis is run. This file may contain errors and warnings

that should be reviewed.

A portion of the Truss Member Section Property Report is shown below.

Truss Member Section Property Summary ~
Gross | Gross |Effective
Member| A2 |Area | Area | Iz | Cy | Rz | Iy | €z | Ry AP0 RS CRR
Comp.|Tens.| Tens. |(in* |(in)|(n)| (in*) | (in) |(in) s ¥ [ s
@n®) | and | (in® (ft) (ft) (ft)
L11L2 587 587 5.87|41.4013.10|2.66|13.30[0.00]1.51 6.00 6.00 6.00]136.00
L2112 5.87| 5.87 5.87|41.40(3.10]2.66|13.30{0.00]1.51 6.00 6.00 6.00|36.00
L3L4 5.87| 5.87 5.87|41.40]13.10]2.66|13.30{0.00]1.51 6.00 6.00 65.00136.00
L4L5 5.87] 5.87 5.87|41.4013.10|2.66|13.30{0.00]1.51 6.00 6.00 65.00]36.00
L3L6 587 587 5.87|41.4013.10|2.66|13.30[0.00]1.51 6.00 6.00 6.00]36.00
iuz2 587 587 5.87|41.4013.10|2.66|13.30[0.00]1.51 6.00 6.00 6.00]36.00
U2U3 5.87| 5.87 5.87|41.40(3.10]2.66|13.30{0.00]1.51 6.00 6.00 6.00136.00
U3U4 5.87| 5.87 5.87|41.40(3.10]2.66|13.30{0.00]1.51 6.00 6.00 6.00|36.00
U4U35 5.87| 5.87 5.87|41.40]13.10]2.66|13.30{0.00]1.51 6.00 6.00 65.00136.00
5U6 5.87] 5.87 5.87|41.4013.10|2.66|13.30{0.00]1.51 6.00 6.00 65.00]36.00
L1U1 10.13) 10.13 9.50174.5513.38|2.71|17.01|0.00]1.30 4.00 4.00 4.00]36.00
L2102 10.13) 10.13 9501745513 38|2.71|17.01|0.00]1.30 4.00 4.00 4.00]36.00
L3U3 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 4.00 4.00 4.00136.00
L4U4 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 4.00 4.00 4.00136.00
L3USs 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 4.00 4.00 4.00136.00
Lol 10.13] 10.13 9.50174.5513.38|2.7117.01|0.00|1.30 4.00 4.00 4.00]36.00
L2171 10.13) 10.13 9.50174.5513.38|2.71|17.01|0.00]1.30 721 721 7.21136.00
L2U3 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 7.21 7.21 7.21|36.00
L3U4 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 7.21 7.21 7.21|36.00
L4U3 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 7.21 7.21 7.21|36.00
L5U4 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 7.21 7.21 7.21|36.00
L3U6 10.13] 10.13 9.50|74.55|3.38|2.71|17.01|0.00|1.30 7.21 7.21 7.21|36.00
W

A portion of the Rating Results Report is shown below.
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M Rating Results Report - [m]
Bridge ID FSysGF STramingBridge 1 NBI Structure ID FS1TrainingBrdg
Bridge : FloorSystem GFS Training Bridge 1 Bridge Alt -
StructDef : FloorSystemGF SwithDeck Member : Floorbeam1
User : bridge
Date : Monday. February 19. 2024
File : RatingResults. XML
Analysis Preference Setting : None
Overall Load Factor Rating Summary
. Legal . . Permit . . Permit
Live ) ) Inv Opr Legal | Legal Permit | Permit N Permit | Permit
Live Load Load El]m ¢ ]l;;‘ (Capacity EIOPF ¢ (1?; Capacity| Opr Opr c ity Inv Inv c ity Opr Opr c OPF.W TImpact Lane
Type emen (Ton) emen (Ton) |Element RF AP | Flement | RF 2PACY | Flement RF SR
(Ton) (Ton) (Ton)
HS 20-44 - Design S 5 - o) As As
Lane Lane U3U4 |0.600 21.60| U3U4 1.002 36.08 Requested| Requested
HS 20-44 - | Design - 5 - o) ‘With .
Lane Lane U3U4 |0.600 21.60| U3U4 1.002 36.08 Fmpact Multi-Lane
HS 20-44 - | Design - S 20 4 As As
Truck Track U3u4 |0.490 17.63 | U3U4 |0.818 2945 Requested| Requested
HST?’S;IT ) ?::j’(l U3u4 |0.490 17.63 | U3U4 |0.818 2945 Lm‘r'?altc}: Multi-Lane
A portion of the Panel Point Maximum Forces Report is shown below.
™ Panel Point Maximurm Forces Report - [m} x
Live Load: HS 20-44 - Truck (Design Truck and Design Lane) o
As Requested Impact: With Impact
As Request Lane: Multi-Lane
LL Scale Factor: 1.00
Panel Point Theta DL Force LL Force (kip)
i Member i - -
(ft) (Degrees) (kip) Compression || Tension
LiL2 0.00 0.00 5
i
11 Liul 90.00 0.00 0.00(T)
L1 L1L2
[0.00. 0.00] || ¢ 1 omgitudinal Force:|| 0.00 0.00
Net Vertical Force: 0.00 0.00
- - v
Ui 0.00 -21.77 -80.51(T) 4
Liul 270.00 0.00 0.00(T)
Ul u1 uiuz
L2U1 32631 2616 96.76 (T)
[0.00, 4.00] ¢,
7
Net Longitudinal Force: 0.00 0.00
e B . 5
Net Vertical Force: 1451 53.67 =
v
S cnnnn na e . v
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