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FS2 — Floorbeam Stringer Line Example

BrDR Tutorial

Topics Covered

e  Superstructure composed of floorbeams and stringers.
e  Line Superstructure Definition
e Plate girder floorbeams, linearly varying web.

e Rolled beam stringers.

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

definition approach. This example targets an advanced user familiar with the basics of BrDR.

Superstructure composed of girders, floorbeams and stringers.

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

M FS Line - O X
Template | Superstructures
Bridge ID: | FS Line NBI structure 1D (8): | FS Line Bridge completely defined Culverts
| Substructures
Description I| Description (cont'd) ‘ Alternatives | Global reference point | Traffic | Custom agency fields ...l
Name: Floorbeam Stringer Line Example Year built:
Description:
Location: Length: ft
Facility carried (7): Route number; | -1
Feat. intersected (6): Mi. post:
Default units: US Customary .-
Bridge association...
OK | | Apply ‘ | Cancel

Close the window by clicking OK.
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FS2 — Floorbeam Stringer Line Example

Bridge Materials

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

The tree with the expanded Materials branch is shown below.

Workspace -ox

Bridge

= ) Companents
- B Appurtenances
- a Beam Shapes
- a Connectors
- a Factors
a LRFD Substructure Design Settings
- E Materials
a Aluminum
g @ Concrete
g 9 Prestress Bar
- @ Prestress Strand
@ Reinforcing Steel
- B Seil
9 Structural Steel
& [ Timber

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

o | Bridge Workspace - FS Line ANALYSIS REPORTS ? - 0O X
WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A
) Restore [ 73 . = —
& [~ . - 4 -ﬁ [ ]
" Close Export Refresh Open | New | Copy Paste Duplicate Delete [ Schematic
Bridge Manage
Workspace ® x || Schematic * x || Report LIS
. EComponents
. aAppurtenancEs
aﬁeam Shapes
. aConnecturs
. aFaclcrs

- @ LRFD Substructure Design Settings
B Materials
9‘ Aluminum
- 9 Concrete
- 9’ Prestress Bar
7 Prestress Strand
- [ Reinforcing Steel

Analysis

- B Seil
- [ Structural Ste
E7 Timber New
Analyze
View Summary Report

View Detailed Report

General Preferences

B & e Rl

Close Bridge Workspace
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Add the structural steel material by clicking the Copy from library... button. The following window opens. Select
Grade 36 and click OK.

™ Library Data: Materials - Structural Steel - O x
Name Description ‘ Library ‘ Units ‘ Fy ‘
T T TS TR TE oI e R o
Grade 343W AASHTO M270M Grade 345W Standard | 51/ Metric 345.00
b Grade 36 AASHTO M270 Grade 36 Standard | US Customary | 36.000
Grade 483W AASHTO M2T0M Grade 485W Standard | 51/ Metric 485,00
Grade 30 AASHTO M270 Grade 50 Standard | US Customnary | 50.000
Grade 50W AASHTO M270 Grade 50W Standard | US Customary | 50,000 3
Grade 690 - > 65 to 100 incl. AASHTO M2T0M - over 65 ta 100 mm thick, inclusive Standard | 51/ Metric 62000
4| 1l J »
| OK | | Apply | | Cancel |

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

&M Bridge Materials - Structural Steel - O x

MName: Grade 36

Description:  AASHTO M270 Grade 36

Material properties

Specified minimum yield strength (Fy): 260000052 ksi
Specified minimum tensile strength (Fu)  58.0000084 ksi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 049 ket
Madulus of elasticity (E): 29000.004206 ksi
Copy to library... Copy from library... oK 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.

E Bridge Workspace - FS Line ANALYSIS REPORTS

WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~

S - &S _ = 3 ﬁ =]
- Open | New |Copy Paste Du ete | Schematic

date Save  Close Export Refresh

Schematic rx

Workspace L

ECom paonents

=8

Appurtenances
- a Beam Shapes
o
- a Connectors
- a Factors
@ LRFD Substructure Design Settings
g =
E Materials
9 Aluminum
- & Concrete

- (@ Prestres| U o

D e

- (@ Soil @ WView Summary Report
2 structur, Wiew Detailed Report
B2 Timber

éE.i 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.
D4 Eridge Materials - Concrete - O X
MNarmne: 3.5 ksi concrete
Description:
Compressive strength at 28 days (f'c): 3.5 kesi
Initial compressive strength (f'ci): ksi
Compasition of concrete: Normal ~
Density (for dead loads): 0.15 kecf
Density (for modulus of elasticity): 0.145 kecf
Poisson's ratio: 0.2
Coefficient of thermal expansion (a):  0.000006 1/F
Splitting tensile strength (fct): ks
LRFD Maximum aggregate size: in
[ Compute |
Std modulus of elasticity (Ec): 3408.787789 ksi
LRFD modulus of elasticity (Ec): 3814.69399 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: 0.443706 kesi
LRFD modulus of rupture: 0.448999 kesi
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 | Shapes node in the Components tree and select New from the Manage
group of the WORKSPACE ribbon (or right mouse click on I Shapes and select New or double click on | Shapes

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

o | Bridge Workspace - FS Line ANALYSIS REPORTS ? - 0 X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
$ 0ot o
rae o | |U > | -
Save Close Export Refresh Open| New | Copy Paste D Delete | Schematic

Bridge Manage
Workspace ® x || Schematic ® x || Report
Components

= E Compaonents
-- a Appurtenances
=[5} Beam Shapes
G- a Prestress Shapes
= 3 Steel Shapes
aAngles

E‘ Channels

-
)

-
TH

. @1 Shapes

Anahci

L B Tees

uNew

- [ Timber Sh
- a Connectors
- a Factors

- [EJ LRFD Substruc
B B Materials

Analyze
@ View Summary Report
View Detailed Report

ﬁ} General Preferences
Close Bridge Workspace
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FS2 — Floorbeam Stringer Line Example

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

Rolled shape type

M shape

Description: 5 shape HP shape

MName:

Dimensions | Properties |

in

ot

=

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 W24x117 (Year — 1994) and click OK.

M Steel Shape Selection X

Library Unit system
®) Standard sl
Agency defined oS

| Shape | Year | Depth(in) | Load (Ib/f) | Swx(in®3) |
W 24x103 2011 24,5000 103.000 244,808 -
W 24x104 1994 24,0600 104,000 257.689
W 24x104 2011 24,1000 104,000 257.261
bW 245117 1994 24.2600 117.000 291.838
W 24x117 2011 243000 117.000 201358 =
W 24x131 2011 24,5000 131.000 328.163
W 24x131 1004 244800 131.000 328431
W 24x146 2011 247000 146,000 370.850 =
OK | | Cancel
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The beam properties are copied to the Steel | Shape window as shown below.

T Steel | Shape - O *
Name: W 24x117 Rolled shape type
W 24x117 Imported from AISC Tables (1994) @ W shape M shape
Description: S shape HP shape

Dimensions | Properties |

in 1.6250 in
P
0.8500 n 3 | T
i
$ ||
S [2a2600 in
0.5500 n e L
— /)

‘I
12,8000 in

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

Click OK to apply the data and close the window.

Similarly add a W16x67 (Year — 1994) steel | shape. The Steel |1 Shape window will be updated as shown below.

M Steel | Shape — m} X
Mame: W 16x67 Rolled shape type
W 16x67 Imported from AISC Tables (1994) ® W shape M shape
Description: S shape HP shape

Dimensions | Properties

in 13750 in
v ¥
0.6650 in I | T
$ ||
D [163300 in
03950 i e L
— /)

‘I
10.2350 in

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

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

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

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

% New Superstructure Definition *

(@) Girder system superstructure
Girder line superstructure Superstructure definition wizard

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

oK | | Cancel

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

Floorbeam Stringer and click OK.

M New Superstructure Definition X

Girder system superstructure

H
)
L

o

Girder line superstructure
Floor system superstructure
® Floor line superstructure
Truss system superstructure
Truss line superstructure
Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

I |
ﬂlIIIIlq TITTITTT F:I-II
A= 1 [N N

Girder Floorbeam Stringer Floorbeam Stringer Girder Floorbeam

OK | | Cancel
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FS2 — Floorbeam Stringer Line Example

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

% Floorbeam Stringer Floor Line Superstructure Definition - m} X
C \
Definition | Analysis | Engine
Narne: Floor Line FS
Description:
Default units: US Customary ™ LRFD fatigue Member alt. types
Reference line length: | 180.00 ft Truck lanes: [] Steel
Live load lanes ] Override
®) Multi-lane Truck fraction:
_! Single lane
0K | ‘ Apply ‘ | Cancel

Click OK to apply the data and close the window.

The partially expanded Bridge Workspace tree is shown below.

Workspace -ox

Bridge Companents
= N FS Line
[‘—]-- = Companents
T w2117
1 W 18x67
L 3.5 ksi concrete
----- I Grade 36
- B2 Diaphragm Definitions
- @ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EC Erwironmental Conditions
- DF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
2§ Floor Line FS
:,_1 Impact/Dynamic Load Allowance
-~ 24 Load Case Description
g Superstructure Loads
- [ MEMBERS
----- | BRIDGE ALTERMATIVES
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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 - FS Line ANALYSIS REPORTS ? - 0 X
WORKSPACE | TOOLS  VIEW = DESIGN/RATE  REPORTING A

Baec ERESI IR ™
Open | New |Copy Paste Du Schematic

Close Export Refresh

Bridge Manage

Workspace # % || Schematic * x || Report nox

Igﬁ Components
@ FS Line

- aCamponems
- [ Diaphragm Definitions
- a Lateral Bracing Definitions
- MFF LRFD Multiple Presence Factors
E¢ Environmental Conditions
- ©OF Design Parameters
- (&3 SUPERSTRUCTURE DEFINITIONS
#- L Floor Line £ Analysis ® &
| BRIDGE ALTERNATIV

=
2

Analyze
View Summary Report
View Detailed Report

General Preferences

B& ekl

Close Bridge Workspace

Enter the following data.

D Bridge Alternative — O X

Alternative name: | Single Structure Alternative

Description “] Substructures \]

Description:

[ ] Horizontal curvature Global positioning

Reference line length: | 180,00 ft Distance: I:I fi
(@) Start bearing () End bearing Offzet: I:I ft
Starting station: [ e Bowton| &
Bearing: N O~ 0'0.00" E

Bridge alignment Start tangent length: ft

® Curv
Curved Curve length: ft

Tangent, curved, tangent

Radius: ft
Tangent, curved s
Curved, tangent Directior: Left
End tangent length: ft
Supe_rshucture Culvert wizard...
wizard...
| OK | ‘ Apply | | Cancel

Click OK to apply the data and close the window.
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FS2 — Floorbeam Stringer Line Example

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

o | Bridge Workspace - FS Line ANALYSIS REPORTS ? -— 0 X
TOOLS  VIEW | DESIGN/RATE =~ REPORTING "
‘Beo S n s b -
S Close Export Refresh Open| New |Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace 2 x || Schematic 2 x || Report 7 X

W Components

w Diaphragm Definitions

w Lateral Bracing Definitions

- MFF LRFD Multiple Presence Factors
- E& Environmental Conditions

OF Design Parameters

- & SUPERSTRUCTURE DEFINITIONS

# § FloorLine Fs
B (&2 BRIDGE ALTERMATIVES
2§ Single Structure Alternative (E) (C)

Analysis

(&7 SUPERSTRUCTUR
- Stiffness Analysis U New
o ﬁ PIERS Analyze
@ View Summary Report
@, View Detailed Report
E} General Preferences
Close Bridge Workspace

™ Superstructure O
Superstructure name: | Superstructure 1 |
Description \| Alternatives \] Vehicle path \| Engine \| Substructures w
Description:
Reference line
Distance: ft
Angle: Degrees
Starting station: |:| ft
CK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Expand the Superstructure 1 node in the Bridge Workspace tree by clicking the [* button. Double-click on the
SUPERSTRUCTURE ALTERNATIVES node (or select SUPERSTRUCTURE ALTERNATIVES and click
New from the Manage group of the WORKSPACE ribbon) and enter the following new superstructure alternative.

o | Bridge Workspace - F5 Line ANALYSIS REPORTS T - 0 X
'WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING ~
o de < “
&\ Che ; =2 )
Close Export Refresh y New Cop D Schematic
Bridge Manage
Workspace ® x || Schematic 2 x
Igﬁ Components
M FS Line
b aCumpDnents
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
-~ WPF | RFD Multiple Presence Factors
- EC Environmental Conditions
OF Design Parameters
&3 SUPERSTRUCTURE DEFINITIONS
£ FloorLine Fs
= (&3 BRIDGE ALTERNATIVES
2l My Single Structure Alternative () () Analysis
) SUPERSTRUCTURES
& = Superstructure 1
= [E? SUPERSTRUCTURE ALTERNATIVES |

- |f Stiffness Analysis

- [ PIERS LI

Analyze
@ View Summary Report
View Detailed Report

{3 General Preferences
x ose Bridge Workspace
Ed Close Bridge Worksp.

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

Alternative.

D Superstructure Alternative

Alternative name: Existing Alternative

Description:

Superstructure definition: | Floor Line FS

Superstructure type: FloorBeam Stringer

MNumber of main members:

| o

| | Apply | | Cancel

Click OK to apply the data and close the window.
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FS2 — Floorbeam Stringer Line Example

The partially expanded Bridge Workspace tree is shown below.

Waorkspace -ox

Bridge Components
= @M FS Line
B Com ponents
- 2 Diaphragm Definitions
- [ Lateral Bracing Definitions

-~ MFFLRFD Multiple Presence Factors
- EC Environmental Conditions

- DF Design Parameters
& & SUPERSTRUCTURE DEFINITIONS
= & Floor Line Fs
| Impact/Dynamic Load Allowance
- gt Load Case Description
|J:-| & Superstructure Loads
- &3 MEMBERS
- [£J FLOORBEAM MEMBERS
----- [£7 STRINGER MEMBERS
B &9 BRIDGE ALTERNATIVES
IJ:T' M Single Structure Alternative (E) (C)
- |E&) SUPERSTRUCTURES
SR ] Superstructure 1
B () SUPERSTRUCTURE ALTERNATIVES
N Existing Alternative (E} (C) (Floor Line FS)
- | Stiffness Analysis

..... E’j’mERS

Load Case Description
Navigate to the Floor Line FS superstructure definition and double-click on the Load Case Description node in the
Bridge Workspace tree to open the Load Case Description window. Click on the Add default load case

description button to create the following load cases.

™ Load Case Description - O *
Load case name Description Stage Type U
(days)
r DC1 DC acting on non-composite section Nen-compasite (Stage 1) ~ | DDC -
DC2 DC acting on long-term composite section | Composite (long term) (Stage 2) = | D.DC N
DWW CW (acts on long-term composite section) | Compaosite (long term) (Stage 2) ~ | D.DW -
SIP Forms Weight due to stay-in-place forms Nen-compasite (Stage 1) - DDC -

*Prestressed members only ifs:?jiacﬂ;:;ari | New | | Duplicate | | Delete |

| QK || Apply || Cancel |

Click OK to apply the data and close the window.
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FS2 — Floorbeam Stringer Line Example
This superstructure does not contain any transverse or bearing stiffeners so they will not be created in this example.

Floorbeam Members - Description
Create a new floorbeam member by expanding MEMBERS, selecting FLOORBEAM MEMBERS in the Bridge

Workspace tree and clicking the New button from the Manage group of the WORKSPACE ribbon (or right click
and select New). The following Floorbeam Members window opens.

e | Bridge Workspace - FS Line ANALYSIS REPORTS. 7 - 0 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE _ REPORTING "

%, Check Qut 2 3
S - Py

= Save  Close Export Refresh

New [con
Bridge Manage
Workspace ® x || Schematic a x || Report 1 x
@Comp«)nenu
- @M FS Line
[ Components

2 Diaphragm Definitions
Lateral Bracing Definitions
HFF LRFD Multiple Presence Factors
£¢ Enviranmental Conditions
« OF Design Parameters
{9 SUPERSTRUCTURE DEFINITIONS
2§ Floor Line s
1 Impact/Dynamic Load Allowance
~ gt Load Case Description
2 Superstructure Loads
(9 MEMBERS
| - [ FLOOREEAM MEMBERS
(2 STRINGER MEMBERS | | | New
- [ BRIDGE ALTERNATIVES

Analysis

Analyze
B View Summary Report
View Detailed Report

& General Preferences
Close Bridge Warkspace

Enter the data in the Description tab as shown below.

M Floorbearn Member - ] x

Name: Floorbeam 2

Description ~ Stringer spans ~ Travelway

Description:
Existin Current Floorbeam member Description | |
alternative name iy iy
Left Right
Cantilever Canrtilever
Deck crack control parameter (Z): kip/in Number of main floorbeam spans: 10
Cantilever Floorbeam length between main members
Cantilever o Yes No Length
B Span
Left cantilever length: & (ft)
Right cantilever length: & ft 4 1 21
oK Apply Cancel
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Floorbeam Members — Stringer spans

The Stringer spans tab on the Floorbeam Member window describes the stringer spans that the floorbeam
member supports. The Stringer spans tab allows the user to describe the stringers that contribute live load to this
floorbeam member. This tab allows the analysis engine to compute the stringer live load reaction on the floorbeam
due to one wheel line of a vehicle. The analysis engine will then use data from the Floorbeam Member:
Travelway to place the appropriate number of wheel lines on the floorbeam member and move the wheel lines
across the floorbeam to produce the critical loading. The actual stringer spacing is not entered nor used to transfer

the live load from the stringers to the floorbeam.

The first item on this tab is the question Is this floorbeam shared by two independent sets of stringer spans?
Select Yes since this floorbeam is supporting two structurally independent sets of stringers as shown in the sketch
below. The option to specify the span lengths for the stringer to the left of Floorbeam 2 and for the stringer to the

right of Floorbeam 2 will now be available.

45-0"

450"

A

»
»

”
<

A 4

4

AN

Stringer (

\ Stringer

Floorbeam1

FQorbe

2

Floorbeam3

This Floorbeam Member supports
two independent sets of stringers.

2 floorbeams support the stringer to the left in this example.
2 floorbeams support the stringer to the right in this example.

When entering the floorbeam spacing in the grid, the type of stringer support at each floorbeam can be specified.

The following sketches illustrate the different types of stringer supports available.

Stringer —»| l& Offset Length
FB A FB B FBC
Stringer Support Type:  Simple Continuous  Simple, Offset
Stringer |<—> Cantilever Length
FB A FB B FBC
Stringer Support Type:  Simple Continuous  Cantilever
Stringer
Stringer - —
FB A FBB FBA FBB
Stringer Support Type: Simple Simple Simple Simple
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FS2 — Floorbeam Stringer Line Example

For this example, the stringer support types are all simple. Lastly check the floorbeam member being described in
the grid. The completed Stringer spans tab is shown below.

£ Floorbeam Member - O X
Name: | Floorbeam 2
Description | Stringer spans | Travelway
Use this tab to define the stringer span lengths that act on this floorbeam Computed resuting stringer span
Is this floorbeam shared by two independent sets of stringer spans? @) Yes () No e
engt
Span Lﬁgl
Number of floorbeams supporting the stringer to the left that contributes live load to this floorbeam: 22 ; 00
» !
Number of floarbeams supporting the stringer to the right that contributes live load to this floorbeam: 2 (S
Left Right
Floorbeam offset/ offset/ Select the
floorbeam
Floorbeam spacing Continuous cantilever cantilever
being
(f) length length P
(1) ]
A 000 | Simple - ]
» B 4500  Simple -
C 4500 | Simple - M|
Length
Span Lﬁgl
1 45,000
ok | [ Apply || Cancel

Floorbeam Members — Travelway

The Travelway tab on the Floorbeam Member window describes the following lane positions for loading the
floorbeam member.

& Floorbeam Member - [} X
Name: | Floorbeam 2
Description | Stringer spans. Travelway '|
Distance from leftmost Total
main member to left
Travelway travelway
edge
number Tty width
(ft)
4 1 6.50 24.00
(jL' Total trawebay width o
; ) Distance from left edge of '|
floorbeam to left edge of travelvway
L L L L |
[ New | | Duplicate | | Delete |
| oK | | Apply | | Cancel |

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

Expand the Floorbeam 2 floorbeam member and double click on Floorbeam Member Loads in the Bridge
Workspace tree to open the Floorbeam Member Loads window. Since this floorbeam member is being described
using the Line approach, the dead loads from the stringers acting on the floorbeam must be entered. The deck slab
acting on the floorbeam will be described in the floorbeam member alternative so the dead load due to the deck slab
will not be input as a load on the floorbeam. It will be computed by the system when the member alternative is

exported to the analysis engine.

The stringer dead loads acting on the floorbeam can be input as either a uniform load acting over the length of the
floorbeam or as concentrated loads acting at the stringer locations. In this example, these loads will be entered as
concentrated loads at the stringer locations. The following shows how the interior stringer DC1 deadloads are

computed.

Interior Stringer DC1 Load on Floorbeam

Component Load (Ib/ft)
Selfweight 117
Haunch 13.3
Diaphragms 5.27

Total = 135.57

The reaction on the floorbeam due to the stringer load is computed as follows:

R = (135.57 Ib/ft) * 45"
2

Since the floorbeam is supporting 2 sets of stringers, the total reaction on the floorbeam for an interior stringer is

= 3050 Ib = 3.05 kips

6.10 kips. This load is applied as a concentrated load on the floorbeam at the stringer location. The same procedure

is followed to determine the dead load reaction on the floorbeam for the exterior stringers.
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FS2 — Floorbeam Stringer Line Example

£ Floorbeam Member Loads - [m} X
1 Distance |
o Pu +
N Wt
+
[T T *T T
Pedestrian load: Ib/ft
Uniform Distributed Concentrated
Load case Distance Px Py M
name (ft) (kip) (kip) (kip-ft)
» | DC1 ~ 1 3.62
DC1 - 8 6.1
DC1 ~ 15 6.1
DC1 ™ 22 6.1
DC1 V 29 6.1
DC1 - 37 362
New Duplicate Delete
QK Apply Cancel

The DC2 dead load on the floorbeam is the load due to the appurtenances. This load is also applied to the floorbeam
as concentrated loads at the stringer locations.

2(150 1b/ft) + 2(505 Ib/ft)
6 stringers

Uniform dead load on each stringer = = 218 1b/ft

!

45
Concentrated load on the floorbeam = (218 lb/ft) - = 4905 Ib = 4.905 kips

Since the floorbeam is supporting 2 sets of stringers, the total reaction due to the appurtenances on the floorbeam for
a stringer is 9.81 kips.
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FS2 — Floorbeam Stringer Line Example

™ Floorbearn Member Loads - O X
1 Distance |
Lind P'| -
L o
—— = ——
T T °T T ]
Pedestrian load: Ib/ft
Uniform Distributed Concentrated
Load case Distance Px Py M
name (ft) (kip) (kip) (kip-ft)
DCl v 1 3.62
DC1 v 8 6.1
DC1 v 15 6.1
DC1 v 22 6.1
DC1 v 29 6.1
DC1 v 37 3.62
Dc2 v 1 9.81
DC2 - 8 9.81
DC2 v 15 9.81
DC2 hd 22 9.81
» DC2 v 29 9.81
Dc2 v 37 9.81
New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.

Floorbeam Member Alternative (Plate girder floorbeams, linearly varying web)

Now create a schedule based steel plate girder floorbeam member alternative by selecting the FLOORBEAM
MEMBER ALTERNATIVES node in the Bridge Workspace tree and click New from the Manage group of the
WORKSPACE ribbon (or right click and select New). The following window opens.

£ MNew Member Alternative bt
Material type: Girder type:
Steel Built-up
Plate
Rolled
| oK | | Cancel |

Select Steel as the Material type, Plate as the Girder type and click OK.
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FS2 — Floorbeam Stringer Line Example

The Member Alternative Description window opens as shown below. Enter the following data.

M Member Alternative Description

- O X
Member alternative: ‘ Plate Girder Alternative |
~
Description | Specs \] Fadnrs\] Engine\] Import‘\ Control options |
Description: Material type: | Steel
Girder type: | Plate
Default units: | US Customary
Girder property input method
® Schedule based
Cro ion based
Sustained modular ratio factor
3.000
Self load Default rating method:
Load case: ‘ Engine Assigned ‘ ‘ LFR |E”
Additional selfload: || kip/it
Additional seffload:| | %
0K | ‘ Apply | ‘ Cancel

Click OK to apply the data and close the window.

Floorbeam Profile

Expand the Plate Girder Alternative member alternative and double click on the Floorbeam Profile node in the

Bridge Workspace tree (or right click and select Open or select Open from the WORKSPACE ribbon)to open the

Floorbeam Profile window as shown below.

m Bridge Workspace - FS Line ANALYSIS REPORTS =]
WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
Ll B8 2B ;
alidate Save o Close Export Refresh Open [ile ca
Bridge Manage

Workspace

Iﬂﬂ Components

= MEMBERS

= FLOORBEAM MEMBERS
I Floorbeam 2
- 24 Floorbeam Member Loads
- & Supports

~ 8T Default Materials

=1 Floorbeam

- 3 FLOORBEAM MEMBER. ALTERNATIVES
& T Plate Girder Alternative (€] (C)

- 4 impact/Dynamic Load Allowance

Schematic

Report

| Analysis

- [ STRINGER MEMBERS

- 32z Splice Locations | =7 _Open

- 5= Deck Profile Analyze

- P Haunch Profile | & view Summary Report
- Lateral Suppart [@ View Detailed Report

- B2 Stiffener Ranges

. aPuin!s of Interes {8 General Preferences
&= Deterioration Prg Close Bridge Workspace

Last Modified: 2/27/2024
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FS2 — Floorbeam Stringer Line Example

Describe the floorbeam profile as shown below.

M Floorbeamn Profile —
Type: | Plate Girde
| Web ."| Top flange ] Bottom flange .\'|
Begin End . Start End
depth Depth vary depth Thliit:]‘ess distance LE{:SH" distance‘ Material ‘ “:?l::t ‘
({in) (in) (ft) (f) d
27.0000 | Linear - 420000 0.6230 0.00 7.00 7.00 | Grade 36 * | -- None --
42.0000 | MNone - | 42.0000 0.6230 700 23.00 30.00 | Grade 36 v | --None-- ~
b 42,0000 | Linear - 27.0000 0.6230 30.00 7.00 37.00 | Grade 36 v | --None-- ~
| New | | Duplicate | | Delete |
| QK | | Apply | | Cancel |
Describe the flanges as shown below.
M Floorbeam Profile —
Type: | Plate Girde
Web Top flange | Bottom flange N
Begin End . End
width | width Th'iit:]‘ess distance | "M | gistance Material ‘ Weld ‘ W:":t"'t
i | n ) ) d
» 16.0000 16.0000 2.0000 000 37.00 37.00 | Grade 36 ¥ | --None-- = --None-- =
M Floorbeam Profile —
Type: | Plate Girde
Web Top flange T Bottom flange .\'|
Begin End . Start End
width | width Th'iit:]‘ess distance LE{’E"‘ distance Material ‘ Weld ‘ W:":t"'t
(in) (in) (ft) (ft) i
» 16.0000 16.0000 2.0000 000 37.00 37.00 | Grade 36 ¥ | --None-- = --None-- =
Click OK to apply the data and close the window.
21
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FS2 — Floorbeam Stringer Line Example

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. The floorbeam spacing is entered as the tributary width of

the deck so the export can compute the dead load of the deck slab.

M Deck Profile - m} >
Type: | Plate
| Deck concrete I| Reinforcement | Shear connectors |
Load case: | Engine Assigned v
Effective Effective
Start End Total Tributary | Tributary | Structural . .
Material distance T distance | thickness | start width | end width | thickness japosyedty AETEETIED
#) #® | G (i i) fin) G i
(in) (in)
b 3.5 ksi concrete - 0.00 3700  37.00| 90000 5400000 5400000  8.5000 63.0000 63.0000
| New | | Duplicate ‘ ‘ Delete ‘
[ ok ][ appy |[ Cancel |
Navigate to the Shear connectors tab and enter the following data.
™ Deck Profile
Type: | Plate
| Deck concrete | Reinforcement | Shear connectors '|
Start End Transverse
. Length | . Connector Number of | Number per -
distance ) distance D e row spacing
{ft) (i) (in)
b 000, 37.00 37.00  Compasite v

Click OK to apply the data and close the window.
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FS2 — Floorbeam Stringer Line Example

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

Define the lateral support for the top flange of the floorbeam as follows.

M Lateral Support - O *
]
éf Start Distance _:‘ Length ‘;
Iy Wt N
| Ranges E Locations
Top flange
Start End
distance Le[r;g]th distance
(ft) (ft)
0.00 37.00 37.00

| New | | Duplicate | | Delete |

| OK | | Apply | | Cancel |

Click OK to apply the data and close the window.

The description of the floorbeam member alternative is complete.
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FS2 — Floorbeam Stringer Line Example

LFR Analysis — Floorbeam member alternative
To perform an LFR rating of the floorbeam member alternatives, select Plate Girder Alternative 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.

o | Bridge Workspace - FS Line ANALYSIS REPORTS 7 - 08 X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A~
& |~ [ =

g = (Vo (e
Analysis Pinalyze Analysis | T: Engine Results S

Settings Events etail Outputs Graph Results

Analysis Results
Workspace rox Report # x
Iﬂﬂ Components
- gt Load Case Description A

- e Superstructure Loads
@' Shear Connector Definitions
- @' Stiffener Definitions
B &3 MEMBERS
- |2 FLOORBEAM MEMBERS
B I Floorbeam 2
i' e Floorbeam Member Loads

Analysis rox

T Supporls
- | FLOORBEAM MEMBER ALTERNATIVES

#- I Plate Girder Alternative (E) (C)
. [ STRINGER MEMBERS
- [ BRIDGE ALTERNATIVES

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

™ Open Template bt
| Templates | Description | Analysis | Chwiner | Public / Private |
HL 93 Design Review HL 93 Design Review LRFD Public
4 IHS 20 LFR Rating HS 20 LFR Rating LFR Puklic
LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public
o] [
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FS2 — Floorbeam Stringer Line Example

The Analysis Settings window will be populated as shown below.

M Analysis Settings

Design review o Rating

Analysis type: Line Girder e

Lane / Impact loading type: As Requested o

Vehicles Output Engine Description

Traffic direction: Both directions ~
Vehicle selection

El-Vehicles
E-Standard
--Alternate Military Loading
EV2
EV3
-H 15-44
H 20-44
H5 15-44
--HS 20 (SI)
+HS 20-44
NRL
suU4
515
-5U6
SUT
~Type 3
- Type 3-3
-Type 352
Agency
- User defined
~Temporary

Reset Clear Open template

Save template

Rating method: LFR ~

Apply preference setting: None v

Refresh Tempaorary vehicles Advanced

Vehicle summary

£ Rating vehicles
“Inventory

L-HS 20-44
-Operating

"Hs 20-44
I--Legal operating
|+-Permit inventory
Permit operating

Remove from

€

QK Apply

Cancel

Click OK to save the analysis settings 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 - FS Line ANALYSIS REPORTS ? - 0 X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGMN/RATE REPORTING "
(& g
=
Analysis| Analyze Pnalysis | T " Engine H
Settings Events | F QOutputs
Analysis Results
Workspace T x ‘ Sche.. ® x || Report * x
Components
- 2t Load Case Description ~
4 Superstructure Loads
a Shear Connector Definitions
- a Stiffener Definitions
= £ MEMBERS
- |2 FLOORBEAM MEMBERS
I Floorbeam 2 Yos -
-
- aHr Floorbeam Member Loads Analysis w
- "% Supports
- |&) FLOORBEAM MEMBER ALTERNATIVES
B I Plate Girder Alternative (£) (C)
[£7 STRINGER MEMBERS
B [E7 BRIDGE ALTERNATIVES
~

Last Modified: 2/27/2024
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FS2 — Floorbeam Stringer Line Example

When the rating is finished, results can be reviewed by clicking the Tabular Results button on the Results group of

the ribbon.

o | Bridge Workspace - FS Line ANALYSIS REPORTS ? - 0O X
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A~
o o H| 8 %X H
Analysis Analyze Analysis|| Tabular |Specification Engine Results Save
Settings Events || Results JCheck Detail Outputs Graph Results
Analysis Results
Workspace ® x |[Sche.. % x || Report ® X
oL LOdd dst = IIPLIU” ~
- oty Superstructure Loads Analysis 1 ox

B Shear Connector Definitions -
- @ Stiffener Definitions
- |3 MEMBERS
- &9 FLOORBEAM MEMBERS 4 (@ Analysis Event

= I Floorbeam 2
- e Floorbeam Member Loads
- g% Supports
- &) FLOORBEAM MEMBER ALTERMATIVES

B I Plate Girder Alternative (E) (C)

----- [ STRINGER MEMBERS
& [ BRIDGE ALTERNATIVES

(&) Plate Girder Alternative

The window shown below will open.

™ Analysis Results - Plate Girder Alternative = O x
=1
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary - ®) As requested Detailed Single rating level per row v
. Live Load . Rating | Load Rating - Location | Location -
‘ Live Load - ‘ Rating Method Level ‘ (Ton) Rating Factor ) Span-(%) Limit State | Impact ‘ Lane ‘
HS 20-44 | Axle Load LFR| Inventory a8.64 2482 20,001 2 - (100.0) | Design Shear - Steel | As Requested | As Reguested
HS 20-44 | Axle Load LFR. | Operating 148.03 4mz2 20,00 2 - (100.0) | Design Shear - Steel | As Requested | As Requested
HS 20-44 Lane LFR| Inventory 96.24 2676 20,00 2 - (100.0) | Design Shear - Steel | As Requested | As Requested
HS 20-44 Lane LFR. | Operating 160.88 4469 20,00 2 - (100.0) | Design Shear - Steel | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
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Stringer Members - Description

Now create one of the interior stringer members. To open the Stringer Member window, select STRINGER
MEMBERS in the Bridge Workspace tree and click on the New button from the Manage group of the

WORKSPACE ribbon (or right click and select New, or double click on STRINGER MEMBERS) as shown
below.

o | Bridge Workspace - FS Line ANALYSIS REPORTS ? - 0 x
'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~

/A Check Out E [ Close E
3

4y Ched

Revert o Export

ate  Save pen| New | Co
& Refresh
Bridge Manage
Workspace % || Sche.. ®*x || Report = x
I?E Components
A FS Line
- Companents

[ Diaphragm Definitions
[ Lateral Bracing Definitions
HFF LRFD Multiple Presence Factors
£¢ Environmental Conditions
- ©F Design Parameters
&3 SUPERSTRUCTURE DEFINITIONS
2§ Floor Line FS
A Impact/Dynamic Load Allowance
24 Load Case Description
-+ e Superstructure Loads
- [ Shear Connector Definitions
[ stiffener Definitions
= 2 MEMBERS
(&) FLOCRBEAM MEMBERS
T Floorbeam 2
2k Floorbeam Member Loads
A Supports
(&) FLOORBEAM MEMBER ALTERNATIVES

T Plate Girder Alterative (E) (C)
" [ STRINGER MEMBERS.

[ BRIDGE ALTERNATIVES @
Analyze

B View Summary Report
View Detailed Report

48} General Preferences
Close Bridge Workspace

Enter the following data for the stringer member.

M Stringer Member - O *

Name: | Stringer 2 Unit 1 |

Description:

| Existing | Current | Member alternative name | Description |

Deck crack control I:I - . .
parameter (Z): kip/in MNumber of stringer spans:

Stringer spacing lengths

Stringer spacing: 7.00 ft
Span .
S length Cantilever
: #) *pen
Member location
N 4500] |
@ Interior
(| Exterior
| QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Stringer Member Loads
Double click on the Stringer Member Loads node in the Bridge Workspace tree and add the following member

load to the stringer for the weight of the appurtenances as shown below.

& Stringer Member Loads - [m} >

} S Y S S S S T S N

Pedestrian load: Ib/ft

Unifarm I| Distributed | Concentrated |

Load case Uniform load
name (kip/ft)

Dc2 - 0218

‘ MNew | | Duplicate | | Delete ‘

‘ OK || Apply H Cancel |

Click OK to apply the data and close the window.

Stringer Member Alternative (Rolled beam stringers)

Now create a schedule based steel rolled beam member alternative by selecting the STRINGER MEMBER
ALTERNATIVES node in the Bridge Workspace tree and click New from the Manage group of the
WORKSPACE ribbon (or right click and select New). The following window opens.

™ New Member Alternative x
Material type: Girder type:
Steel Built-up
Plate
Rolled
| oK | | Cancel |

Select Steel as the Material type, Rolled as the Girder type and click OK.
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FS2 — Floorbeam Stringer Line Example

The Member Alternative Description window opens as shown below. Enter the following data.

M Member Alternative Description

Member alternative: | 52 W24x117

Description ‘| Specs ] Factors ] Engine ] Import W Control options \|

- ]

x

Description:

Girder property input methad
®! Schedule based

-

Cross-section based

Sustained modular ratio factor

3.000

Self load

Material type:
Girder type:

Default units:

= | Steel
Rolled

US Customary

Default rating method:

Load case: | Engine Assigned

<

[ [wew

M

Additional self load: l:l kip/ft
Additioral selfload: || %

ok | [ appy |[ cancel

Click OK to apply the data and close the window.

Stringer Profile
Expand the S2 W24x117 member alternative and double click on the Stringer Profile node in the Bridge

Workspace tree (or right click and select Open or select Open from the WORKSPACE ribbon)to open the
Stringer Profile window as shown below.

o | Bridge Workspace - FS Line ANALYSIS REPORTS ? - 0 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~
A Che: & Close
H = 2
4 Ches t b Export
Save = Open [ hematic
& Refresh
Bridge Manage
Workspace * % || Sche.. ®x || Report #x
@Cump«)nenﬁ
B (3 MEMBERS -

(&) FLOORBEAM MEMBERS
= T Floorbeam 2
e Floorbeam Member Loads
A Supports

FLOCRBEAM MEMBER ALTERNATIVES
B T Plate Girder Alterative () (C)

E STRINGER MEMBERS
£ I Stringer 2 Unit 1
o Stringer Member Loads
- 7 Supports
[E2 STRINGER MEMBER ALTER!
B T S2W24x117 (8) (C)
TT Default Materials

=3 Impact/Dynamic Load Allowance

=1 Stringer P

NATIVES

2 Splice Locati
- £ Deck Profile

=1 Haunch Profi
-+ = Bracing Rang

£ Stiffener Ran: lal
- [ Bearing Stiffel &}

&k Live Load Dis|

[ Open

Analyze

View Summary Report
View Detailed Report
General Preferences

Close Bridge Workspace

- [ Points of Interest

=1 Deterioration Profile

() BRIDGE ALTERNATIVES

<
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29



FS2 — Floorbeam Stringer Line Example

Describe the stringer profile as shown below.

™ Stringer Profile — m} X

Type:

| Shape ."| Top cover plate | Bottom cover plate .\|

Start Length End
Shape distance [ﬂ% distance Material
(g ()
POW24T - 0.00 4500 4500 | Grade 36 -

| New | ‘ Duplicate || Delete ‘

| QK H 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. Enter
the data describing the structural properties of the deck.

M Deck Profile — m} s

Type: | Rolled

| Deck concrete | Reinforcement | Shear connectors |

Load case: | Engine Assigned v
Start Length End Total Tributary | Tributary | Structural P EﬁEdl?jth f EHECtI\f:th
Material distance ng distamce | thickness | start width | end width | thickness ange wi ange wi
# i ® | o) (n} (n) (n} L LS
in in in in {in) (in)
b 3.5 ksi concrete M 0.00 45,00 45.00 9.0000 84,0000| 84.0000 8.5000 84.0000 84,0000
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FS2 — Floorbeam Stringer Line Example

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

& Deck Profile - o x
Type: | Rolled
Deck concrete | Reinforcement | Shear connectars |
Lo /e ol Ty | e | e rm | s
ditance | 78" | distance s il o spacing
] [0 " (in)

000 4500 45.00 | Composite

[ New | [ ouplicete | [ Delete |

[ ok ][ ey |[ camca |

Click OK to apply the data and close the window.

Haunch Profile

Open the Haunch Profile window by double clicking the Haunch Profile node in the Bridge Workspace tree.
Define the haunch profile as follows.

M Steel Haunch Profile — [m| s

Haunch type: Embedded flange

Nl
1 z1
i} i}
S e F4| 72 Y1
distance distance N N y
(ft) (ft) (in) (in) (in)

0.00 45.00 45.00 0.0000 0.0000 1.0000

[ New | | Duplicate || Delete |

| QK | | Apply | | Cancel |

Click OK to apply the data and close the window.
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Bracing Ranges - Diaphragms

Open the Bracing Ranges window by double clicking the Bracing Ranges node in the Bridge Workspace tree.
Specify the brace points for the stringer. Specify a brace point at the beginning and end of the stringer where the
stringer frames into the floorbeam. Also specify the load as O kips since there really is not a diaphragms at those

locations.

#D Bracing Ranges — O et

Start Digtance Spacing

| Diaphragms I| Lateral support ranges | Lateral support locations |

.Start Spacing | Number of | Length | End Load

distance #t) <paces #) distance (kip)

(ft) ¢ (#t) :

0.00 0.00 1 0.00 0.00 | 0.000

22.50 0.00 1 0.00 2250 0.237

45,00 0.00 1 0.00 4500 | 0.000

W
£ >

Bracing Ranges — Lateral support ranges
Navigate to the Lateral support ranges tab of this window and describe the lateral support for the top flange of the

stringer as shown below.

M Bracing Ranges - O =

|

> |- ___|_

Length

l
'
'
'
'
T

M

it

Diaphragms | Lateral support ranges I| Lateral support locations

AE‘ Start Digtance
~

Tep flange
Start End
distance Le[nﬂg]th distance
(ft) (ft)
0.00 45,00 45,00
hs
< >

Click OK to apply the data and close the window.

Last Modified: 2/27/2024 32



FS2 — Floorbeam Stringer Line Example

Live Load Distribution
Open the Live Load Distribution window by double clicking the Live Load Distribution node in the Bridge

Workspace tree. Enter the live load distribution factors as follows.

D Live Load Distribution — O *
Standard | LRFD
Distribution factor input method
@) Use simplified method
["] Allow distribution factors to be used to compute effects of permit loads with routine traffic
Distribution factor
Lanes (wheels)
loaded
‘ Shear Shear at Moment | Deflection
supports
I 1000]  1143] 1000 0333
Multi-lane 1.270 1.357 1.270 0.667
OK | | Apply | | Cancel

Click OK to apply the data and close the window.

The description of an interior stringer member is now complete. The stringer member alternative can now be rated.
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LFR Analysis — Stringer member alternative

The perform an LFR rating of the stringer member alternatives, select S2 W24x117 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 2l
o | Bridge Workspace - FS Line ANALYSIS REPORTS ? = [m} X
WORKSPACE TOOLS VIEW REPORTING

BRIDGE WORKSPACE DESIGN/RATE

=
H= s

Analysis |Analyze Analysis Engine
Events Outputs

Analysis Results

L
X

Workspace 2 X Schematic &K Report

Bridge = Components

IJ:T |3 STRINGER MEMBERS
2 I Stringer 2 Unit 1
e Stringer Member Loads
- “fSupports
|} STRINGER MEMBER ALTERNATIVES
B T 52W2417 (E) (€)
I.T Default Materials
— Impact/Dynamic Load Allowance
-+ [ Stringer Profile
e Splice Locations
- 1 Deck Profile
- =1 Haunch Profile
- B Bracing Ranges

7
x

Analysis

- = Stiffener Ranges
& [T Bearing Stiffener Locations
S Live Load Distribution
B Points of Interest

- 1 Deterioration Profile
=2 B BRIDGE ALTERNATIVES

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

i Open Template >
| Templates | Description | Analysis Cwner | Public / Private
HL 93 Design Review HL 93 Design Review LRFD Putlic
+ |HS 20 LFR Rating | Hs 20 LFR Rating LFR Public
LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public

Open | | Cancel
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FS2 — Floorbeam Stringer Line Example

The Analysis Settings window will be populated as shown below.

I Analysis Settings

Design review o Rating

Analysis type: Line Girder

Lane / Impact loading type: As Requested

Vehicles Qutput Engine Description

Traffic direction: Both directions v
Wehicle selection

B Vehicles
&-Standard

- Alternate Military Loading
EV2

LEV3

--H 15-44
H 20-44

--HS 15-44

-HS 20 (S)

--HS 20-44
MNRL

--SU4
sUs

--SUS

--SUT
Type 3

- Type 3-3

~Type 352
Agency

- User defined

- Temparary

Reset Clear COpen template

Rating method: LFR ~
~
v Apply preference setting: None w
Refresh Temporary vehicles Advanced

Vehicle summary

5 Rating vehicles
Inventory
"-HS 20-44
Operating
"-HS 20-44
-Legal operating
Permit inventory
- Permit operating

Remove from

<z

Save template QK Apply

Cancel

Click OK to save the analysis settings 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 - FS Line ANALYSIS REPORTS * — O X

WORKSPACE ~ TOOLS ~ VIEW | DESIGN/RATE | REPORTING ~
™ ]

& % 3 B

Analysis| Analyze |Analysis | 7
Settings Events

Analysis

Workspace

Components

Schem... * % || Report # X

= [ MEMEBERS
- [ FLOORBEAM MEMBERS
=+ &) STRINGER MEMBERS
= I Stringer 2 Unit 1
i’ e Stringer Member Loads

- " Supports

B- I 52W24x117 (E) [C)

=.I Default Materials

= Stringer Profile
gy Splice Locations
- 1 Deck Profile
- P Haunch Profile
- = Bracing Ranges
iy

. STRINGER MEMBER ALTERNATIVES

=1 Impact/Dynamic Load Allowanc

Analysis 1 x

Last Modified: 2/27/2024

35




FS2 — Floorbeam Stringer Line Example

When the rating is finished results can be reviewed by clicking the Tabular Results button on the Results group of
the ribbon.

The window shown below will open.

™ Analysis Results - 52 W24x117 — O *
=)
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 .

‘ Live Load T ‘ Rating Method Level ‘ (Ton) Rating Factor ) Span-(%) Limit State ‘ Impact ‘ Lane |

HS 20-44 | Axle Load LFR| Inventory 31.67 0.880 22,50 1-(50.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR. | Operating 52.90 1469 22,50 1-(50.0) | Design Flexure - Steel | As Requested | As Requestad
HS 20-44 Lane LFR| Inventory 46.06 1279 22,50 1-(50.0) | Design Flexure - Steel | As Requested | As Requested
HS5 20-44 Lane LFR | Operating 76.91 2136 22.50| 1-(50.0) | Design Flexure - Steel | As Requested | As Requested

AASHTO LFR Engine Version 7.5.0.3001

Analysis preference setting: None
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