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STL13 — Flange Lateral Bending Example

BrDR Training

Overview

User input flange lateral bending stresses can be defined for steel girders in girder line and girder system
superstructure definitions. These lateral bending stresses are defined separately for the top and bottom flange and are
used when evaluating a member for flexure using the 9 Edition AASHTO LRFD specifications. The lateral stresses
must be defined at diaphragm locations. Load cases are defined specifically for the lateral bending stresses and

include options for construction loads, wind loads, dead loads, live load, and proportioned loads.

The input flange lateral bending stresses are added to any lateral bending stresses resulting from the analysis. This
input can be used to:
- Approximate lateral bending stresses from skew effects while running a line girder analysis.
- Add lateral stresses from components not explicitly modeled, such as deck overhang brackets, while
running a line girder or 3D analysis.

- Define temporary lateral stresses occurring during construction on the non-composite model.
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STL13 — Flange Lateral Bending Example

From the Bridge Explorer create a copy of the Splice Example (BID 29) bridge from the sample database.

To copy the bridge, first select the Splice Example bridge in the bridge explorer table. Select copy in the top ribbon

to copy the bridge.

ﬂ AASHTOWare Bridge Design and Rating ? - 0O X
BRIDGE RATE TOOLS VIEW
- + & Import = ‘ﬁ
T O Batch ~ b
New Open faste Copy Delete
To~
Bridge Manage
4 Favorites Folder Ea Bridge ID Bridge Name District County | Facility | Location | Route | Feature Inter
2 :IiC:rr:;Brldges 1 TrainingBridge1 Training Bridge 1(LRFD) Unknown Unknown (P) SR 0051 Pittsburgh 0051 SR 6060 -
=}
Y @ Temgp::les 2 TrainingBridge2 Training Bridge 2(LRFD) Unknown Unknown (P) N/A N/A -1 N/A
# Deleted Bridges 3 TrainingBridge3 Training Bridge 3(LRFD) Unknown Unknown (P) 1-79 Pittsburgh 0079  Ohio River
4 PClTrainingBridge1 PCl TrainingBridge 1(LFD) -1
5 PClTrainingBridge2 PClITrainingBridge2(LRFD) =1
6 PClITrainingBridge3 PCl TrainingBridge3(LFD) -1
7 PClTrainingBridge4 PCITrainingBridge4(LRFD) =
8 PClTrainingBridgeS PCl TrainingBridgeS(LFD) -1
9 PClTrainingBridge6 PCITrainingBridge6(LRFD) = =

<

10 Example7
11 RCTrainingBridge1
12 TimberTrainingBridge1

13 FSys GFS TrainingBridge1

14 FSys FS TrainingBridge2

15 FSys GF TrainingBridge3
16 FLine GFS TrainingBridge1
17 Fline FS TrainingBridge2
18 Fline GF TrainingBridge3

19 TrussTrainingExample
2

=)

24 Visual Reference 1
25 Culvert Example 1
26 LFD Curved Guide Spec
27 MultiCell Box Examples
28 Gusset P)

=

Example.

LRFD Substructure Example 1
21 LRFD Substructure Example 2
22 LRFD Substructure Example 3
23 LRFD Substructure Example 4

Example 7 PS (LFD)
RC Training Bridge1(LFD)
Timber Tr. Bridge1 (ASD)

FloorSystem GFS Training Bridge 1
FloorSystem FS Training Bridge 2
FloorSystem GF Training Bridge 3
FloorLine GFS Training Bridge 1
FloorLine FS Training Bridge 2
FloorLine GF Training Bridge 3

Truss Training Example

LRFD Substructure Example 1
LRFD Substructure Example 2
LRFD Substructure Example 3
LRFD Substructure Example 4 (NHI Hammer Head)

Visual Reference 1
Culvert Example 1

LFD Curved Guide Spec Example

Multi Cell Box Examples
G L Rlate b e

Unknown Unknown (P)

NJ-Turnpike NJCity

29 Splice Example
30 Simple DL-Cont TC-Sph
31 MetalCulvertExample1

<«

Splice Example

PrE DT SpiTceE
MetalCulvertExample 1

Unknown Unknown (P) 1-95 NYC
Unknown Unknown (P) 1-95 ATL
Unknown Unknown (P) I-75 JAX
Unknown Unknown (P) |-75 GNV
Unknown Unknown (P) 1-95 NY

SR 4034 ERIE COUNTY
Unknown Unknown (P) I-76 WAITSFIELD
Ui Some Highway
OTRITOWIT - Unknown (P) N/A N/A

4034 FOUR MILE C

-1

I-76  MAD RIVER
STH60

1

100
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Next, click Paste in the top ribbon to create a duplicate of the bridge.

ﬂ AASHTOWare Bridge Design and Rating ? - O X
BRIDGE RATE TOOLS VIEW
- + & Import ‘a
L] - ©s8atch ~
New Open Delete
Bridge
4 Favorites Folder RS Bridge ID Bridge Name District County | Facility | Location Route | Feature Inter,
€ Recent Bridges 3 TrainingBridge3 Training Bridge 3(LRFD) Unknown Unknown (P) 1-79 Pittsburgh 0079 Ohio River |
= @ All Bridges .
& # Templates 4 PClTrainingBridge1 PCl TrainingBridge 1(LFD) -1
@ Deleted Bridges 5 PClTrainingBridge2 PCITrainingBridge2(LRFD) -1
6 PClTrainingBridge3 PCl TrainingBridge3(LFD) -1
7 PClTrainingBridge4 PCITrainingBridge4(LRFD) -1
8 PClTrainingBridge5 PCl TrainingBridge5(LFD) -1
9 PCiTrainingBridge6 PCITrainingBridge6(LRFD) -1
10 Example7 Example 7 PS (LFD) -1
11 RCTrainingBridge1 RC Training Bridge1(LFD) -1
12 TimberTrainingBridge1 Timber Tr. Bridge1 (ASD) -1 =
13 FSys GFS TrainingBridge1 FloorSystem GFS Training Bridge 1 Unknown Unknown (P) NJ-Turnpike NJCity -1
14 FSys FS TrainingBridge2 FloorSystem FS Training Bridge 2 Unknown Unknown (P) 1-95 NYC -1
15 FSys GF TrainingBridge3 FloorSystem GF Training Bridge 3 Unknown Unknown (P) 1-95 ATL -1
16 FLine GFS TrainingBridge1 FloorLine GFS Training Bridge 1 Unknown Unknown (P) I-75 JAX -1
17 Fline FS TrainingBridge2 FloorLine FS Training Bridge 2 Unknown Unknown (P) I-75 GNV -1
18 FLine GF TrainingBridge3 FloorLine GF Training Bridge 3 Unknown Unknown (P) 1-95 NY 15
19 TrussTrainingExample Truss Training Example 5
20 LRFD Substructure Example 1 LRFD Substructure Example 1
21 LRFD Substructure Example 2 LRFD Substructure Example 2 SR 4034 ERIECOUNTY 4034 FOURMILEC
22 LRFD Substructure Example 3 LRFD Substructure Example 3
23 LRFD Substructure Example 4 LRFD Substructure Example 4 (NHI Hammer Head) -1
24 Visual Reference 1 Visual Reference 1 Unknown Unknown (P) |-76 WAITSFIELD I-76  MADRIVER
25 Culvert Example 1 Culvert Example 1 STH60
26 LFD Curved Guide Spec LFD Curved Guide Spec Example 1
27 MultiCell Box Examples Multi Cell Box Examples 100
28 Gusset Plate Example Gusset Plate Example Unknown Some Highway
» 29 Splice Example Splice Example -1
30 Simple DL-Cont LL-Splice Simple DL Splice Unknown Unknown (P) N/A N/A -1 N/A
31 MetalCulvertExample1 MetalCulvertExample 1 1
32 M3701-STSP-Splice Steel Splice-Line girder I-75 Dayton, OH 75 Carillon Bivd
33 M3702-STSP-Splice 4 span-Only look at two splices in G1 Washington, MC 47 v
<, M J >

The Copy Bridge window will open. Rename the bridge and select OK to save the bridge copy to the database.

i Copy Bridge

Bridge ID:
MBI Structure 1D (8):
Name:

Description:

FLB Example

FLB Example

Steel Flange Lateral Bending 5tress Example

|| Cancel ||

Help
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Bridge Workspace

Open the newly created bridge model and expand the bridge workspace tree.

Support Skew

Update the support skew within the Framing Plan Detail window.

Bridge Workspace - FLB Example

ANALYSIS
WORKSPACE TOOLS VIEW DESIGN/RATE
e HIASC @ ol

~ —
ny Check
Close Export Refresh | Open New Copy Paste Duplicate Delete

Schematic

Bridge Manage

? - 0 x

x

Workspace £ Schematic * x || Report

W Final Design Setting (US) .
T ClassAUS)
+ @ Grade 60
T Grade 50
I Grade 50w
@ Diaphragm Definitions.
| Lateral Bracing Definitions
[E3 SUPERSTRUCTURE DEFINITIONS
B terf Superstructure 1-Splice
=4 Impact/Dynamic Load Allowance

‘P'IIMHIIDM
2 Aracing Detericrati

- BSC Bracing Spec Check Selection
% structure Typical Section

2 Superstructure Loads

&2 Shear Connector Definitions

# 2 Stiffener Definitions

Analysis

A supports
(&3 MEMBER ALTERNATIVES
T Varying Flange Thickness 1 ) ()
3T Default Materials
=} Impact/Dynamic Load Allowance
R Girder Profile
e Hinge Locations
B2 Splice Locations
- BRDeck Profile
‘B Haunch Profile
- £ Lateral Support
2 Stiffener Ranges
- B2 Bearing Stiffener Locations
& Live Load Distribution
{2 Points of Interest
=2 Deterioration Profile

Assign a skew of 20° to each support.

@ Structure Framing Plan Details - O
Number of spans: Number of girders: 5
Layout ‘1 Diaphragms ‘] Lateral bracing ranges-j
Girder spacing orientation
(@) Perpendicular to girder
Skew - J
Support (degrees) () Along support
4 1 20 -
20 Girder spacing
3 e Girder (4]
bay | Startof | Endof
3 1 9.75 9.75 =
2 975 9.75
3 975 9.75
4 975 9.75
ok || appy || cancel

Use OK to save the data to memory and close the window.
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Flange Lateral Bending

Define flange lateral bending stresses for G1. Expand the Bridge Workspace Tree to show the Varying Flange
Thickness 1 member alternative for G1.

First, set the control option for the member alternative to consider user-input flange lateral bending stresses. Open
the Member Alternative window for the Varying Flange Thickness 1 member alternative.

ANALYSIS Bridge Workspace - FLB Example ? - O x
WORKSPACE | TOOLS ~ VIEW | DESIGN/RATE -

# Check 8 @ Restore 7~ T & b=
Validate Close Export Refresh | Open New Copy Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic » x || Report
MCumms
& AFLB Erample -

t- 2 Components.
2 Diaphragm Definitions
- @9 Lateral Bracing Definitions
(&3 SUPERSTRUCTURE DEFINITIONS.
e Superstructure 1-Splice
=} Impact/Dynamic Load Allowance
a4 Load Case Description
- &5 Framing Plan Detai
{2 Bracing Deterioration
~ BSC Bracing Spec Check Selection
T Structure Typieal Section
+ oM Superstructure Loads.
[ shear Connector Definitions
{2 stiffener Definitions.
- €9 MEMBERS
& 161
#He Member Loads
A supports Analysis

- Impact/Dynamic Load Allowance
BN Girder Profile

=2 Hinge Locations

B splice Locations

2 Deck Profile

BR Haunch Profile

= =2 Lateral Support

£33 Stiffener Ranges.

#- [ Bearing Stiffener Locations
Sk Live Load Distribution

#- 2 Points of Interest

B Deterioration Profile

£ I
Ia:
# TG4
Ic

Open the Control options tab within the window.

& Member Alternative Description - o x
Member altemative: I Varying Flange Thickness 1
Description | Specs | Factors | Engine | Import¢_ Control options )
e —
Description: Material type:  Steel

Girder type: Plate
Modeling type:  Multi Girder System

Default units: [us Customary E
Girder property input method End bearing locations

@) Schedule based Left: | 12.0000 in

Cross-section based Right: | 12.0000 Iin

Simple DL continuous LL

Self load Default rating method:
Load case: Engine Assigned [ | LFD E‘
Additional self load: [ kip/ft

Additional self load: | %

ok [ [ mepy | [ cancel
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STL13 — Flange Lateral Bending Example

Select the checkboxes labeled Must consider user input lateral bending stress for both LRFD and LRFR.

When this control option is selected, the analysis engine will verify that the user has input flange lateral bending

stresses. If no stresses are defined, the validation will fail and the analysis will stop. When not selected, the option is

interpreted to mean must NOT consider user input lateral bending stress, so any user input lateral stresses are

ignored during the analysis. Select OK to save the control option selections to memory and close the window.

@ Member Alternative Description

Member alternative: | Varying Flange Thickness 1

Description ‘ Specs | Factors | Engiﬂe: Import | Control options

LRFD

E1Points of interest
v/ Generate at tenth points
v*| Generate at section change points
| Generate at user-defined points

Generate at stiffeners

Allow moment redistribution
Use Appendix A6 for flexural resistance
Allow plastic analysis

Ignore long. reinf. in negative moment capacity

Consider deck reinf, devel

By axle
®) By POI

LFD
B3 points of interest
v Generate at tenth points
v Generate at section change points
| Generate at user-defined points
Allow moment redistribution
Allow plastic analysis of cover plates
v Include field splices in rating
Include bearing stiffeners in rating
Allow plastic analysis
Ignore long. reinf. in negative moment capacity
Ignore overload operating rating
Ignore shear
Consider deck reinf. development length
Consider tension-field action in stiffened web end panels
B3 pistribution factor application method
By axle
®) By POI

— O

LRFR

£ points of interest

v/| Generate at tenth points
v Generate at section change points
W Generate at user-defined points
Generate at stiffeners
| Allow moment redistribution
Use Appendix A6 for flexural resistance
| Allow plastic analysis
Evaluate remaining fatigue life
| lgnore long. reinf. in negative moment capacity
V| Include field splices in rating
: Consider deck reinf. development length
| Consider tension-field action in stiffened web end panels

Must consider user input lateral bending stres:

IE2 pistribution factor apphication method

By axle
@) By POI

ASD

2 points of interest

| Generate at tenth points

| Generate at section change points

| Generate at user-defined points
] Ignore long. reinf. in negative moment capacity
| Consider deck reinf. development length

| Consider tension-field action in stiffened web end panels

x

OK I | Apply Cancel
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STL13 - Flange Lateral Bending Example

The flange lateral bending stresses are defined within the Lateral Support window.

— ——— —
WORKSPACE | TOOLS  VIEW | DESIGN/RATE | ~

4 Check Out @ E & Restore n 6 ral - ,ﬁ e
-4
S o = [
Validate Save Close Export Refresh Open New Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace ® » || Schematic * x || Report L
Components
) FLB Example L
b ’Componems
' Diaphragm Definitions

[ Lateral Bracing Definitions
5 [ SUPERSTRUCTURE DEFINITIONS
5 orf Superstructure 1-Splice
j Impact/Dynamic Load Allowance
AL Load Case Description
- &F Framing Plan Detail
[E2 Bracing Deterioration
-~ BSC Bracing Spec Check Selection
T3 Structure Typical Section
oy Superstructure Loads
’ Shear Connector Definitions
{2 stiffener Definitions
(& MEMBERS
B IG
- Member Loads
A supports Analysis
(&) MEMBER ALTERNATIVES
& T Varying Flange Thickness 1 (E) (C)
|- ST Default Materials
j Impact/Dynamic Load Allowance
B2 Girder Profile
=2 Hinge Locations
. 2 Splice Locations

TR
- £ Bearing Stiffener Locations
&k Live Load Distribution

- @ Points of Interest
B Deterioration Profile
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Select the Flange lateral bending tab within the Lateral Support window.

A Lateral Support - o

T,

% Start Distance .\ lengh

Ranges | Locations(| Flange lateral bending
| ——

Top flange
Start End
SUppOrt | iance | LEMIM | e
mumber | 5"
| |

TD 000 24000 24000

[ mew | [ Duplicate | [ Delete
[ ok J[ aeey |[ concel
M Lateral Support - 0

Ranges | Locations Flange lateral bending |

Lateral bending stress load cases

Include in analysis | Cans»d_erfo( Tl

Load case name | Description design "
= ‘ Line girder | 3D FEM | m':, ‘ LRFR rating

Stage | Type

Add default load -
case descriptions - Duplicate Delete

Add diaphragm

New Duplicate Delete
locations.

ok | [ appy | [ cancel
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Lateral Bending Stress Load Cases

The first table in the lateral bending stress window defines the load cases for flange lateral bending stresses. These
load cases are not the same as the load cases created within the Load Case Description window of the

superstructure definition.

Use the Add default load case descriptions button to populate the default load cases.

& Lateral Support - [m] X
| Ranges ] Locations Flange lateral bending
Lateral bending stress load cases
Include in analysis | Consider for
Load case name | Description | Stage Type design ey
Line girder | 3D FEM — LRFR rating
Add default load
N New Du e elete
case descriptions
uplica |
0K Apply | | Cancel
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The default load cases for an exterior girder are shown below, including overhang bracket dead load, overhang
construction load and skew effect. The default load cases for interior girders do not include the overhang brackets.
The columns for Stage and Type include options not available for superstructure load cases.

Construction (Stage 1) loads are considered during stage 1 spec checking only, whereas Non-composite (Stage 1)

loads are considered during stage 1 and all subsequent loading stages.

Proportioned (Stage 1 + Stage 3) loads are proportioned into dead load and live load components in the same

proportion as the unfactored major axis dead load and live load moments at the section under consideration.

The load type column determines the load factors which are applied to the user-defined unfactored lateral bending
stress.

Use the provided checkboxes to indicate the analysis types for which to consider the lateral stresses.

@ Lateral Support - O

Ranges Locations Flange lateral bending

Lateral bending stress load cases

Include in analysis Consider for

Load case name Description Stage Type design e
Line girder | 3D FEM —— LRFR rating

» |Ove|hang bracket dead load | Construction (Stage 1) * DDC - v v v
QOverhang bracket construction load Construction (Stage 1) = Construction ~ v v v
Skew effect Proportioned (Stage 1 + Stage 3) = DL+LL - v v v

Add defaulllgad New | | Duplicate Delete
case descriptions .

Lateral bending stress load case: Skew effect

Unfactored lateral Girder reaction
S Support Distance bending stress Support | adjustment
iaphragm | @ er ) (ki) factor
Top flange | Bottom flange 1

2
3

Add diaphragm I New
locations... |

oK | | Apply | Cancel
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Lateral Bending Stress Load Case —Overhang bracket dead load

Compute the lateral stress transferred to the bottom flange of the exterior girder from the deck overhang brackets.
Assume the brackets support the weight of the parapet.

Select the first row in the Lateral bending stress load cases table so the bottom left table title reads: Lateral
bending stress load case: Overhang bracket dead load. Use the Add diaphragm locations... button to open a

diaphragm locations tool.

& Latersl Support - o X

Ranges | Locations | Flange lateral bending

Lateral bending stress load cases

Include in analysis Consider for ROt iRt
Load case name Description Stage Type i design LRFR rati
| | Line girder | 3D FEM review ng
«Z_Overhang bracket dead load I Construction (Stage 1) - DDC M v v [v T
Overhang bracket construction load Construction (stage 1) = Construction ~ v v v B
Skew effect Proportioned (Stage 1 + Stage 3)  ~ DL+LL - v ] v |

ddgepuliozd New | [ Duplicate | [ Delete
case descriptions J

@ng stress load case: Overhang bracket dead load —

Unfactored lateral Girder reaction
Support Distance bending stress Support | adjustment
Diaphragm | 1 ber [t} (ksi) | factor
| ‘ Top flange | Bottom flange 1

2
3

MNew Duplicate Delete

Add diaphragm
locations...

I OK J I Apply ] Cancel

Select Add to add all diaphragm locations without estimating the skew effect stresses.

@ Add Diaphragm Locations x

Estimate stresses due to skew effects
Estimation method: ®

Diaphragm layout: @

Add Cancel
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The table now includes all diaphragm locations.

& Lateral Support - O
Ranges | Locations | Flange lateral bending ."|
Lateral bending stress load cases
Include in analysis | Consider for Tl T
Load case name Description Stage T design =
= ¢ we Line girder | 3D FEM | misw LRFR rating
+ Overhang bracket dead load Construction (Stage 1) -/ DDC = L}
Overhang bracket construction load Construction (Stage 1) - Construction ~ " 3 ¥ i}
Skew effect Proportioned (Stage 1 + Stage 3) ~ DL+LL - |v] ] [v] |v]
Add default load -
PN [ mew | [ Duplicate | [ Delete
Lateral bending stress load case: Overhang bracket dead load
Unfactored lateral Girder reaction
. Support Distance bending stress Support adjustment
Diaphragm | 1 mper 0 L o
| Top flange = Bottom flange » [ 1 I
11 ] 0 0 0 - 2
1-2 - 1 13.333333 0 0 3
1-3 - 1 26.666666 0 0
1-4 M 1 39.999999 0 0
1-5 - 1 53.333332 1] 0
1-6 - 1 66.666665 0 0 =
1-7 - 1 79.999998 0 0
1-8 v 1 93.333331 1] 0
1-9 - 1 106.666664 0 0
1-10 - 1 119.999997 1] 0 L8
-1 - 2 13.333333 0 0
1-12 - 2 26.666666 0 0
1-13 - 2 39.999599 0 0
1-14 - 2 5§3.333332 0 0 v
gad Sapheson New | | Dupiicste | | Delete
locations...
ok || mepy || cence
Last Modified: 7/13/2023 12
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From the weight of the parapet, the diaphragm spacing, structure typical section and girder profile the following

stresses can be computed for the bottom flange.

Lateral bending stress load case: Overhang bracket dead load
Unfactored lateral
Diaphragm izfnp;r: Disf;;'ce bendl{r;g;“stress
| Top flange | Bottom flange |

ro1-1 - 1 0 0 5.85
1-2 v 1 13.333333 0 11.7
1-3 - 1 26.666666 0 1.7
1-4 - 1 39.999999 0 1.7
1-5 v 1 53.333332 0 1.7
1-6 - 1 66.666665 0 11.7
1-7 - 1 79.999998 0 1.7
1-8 - 1 93.3333n1 0 745
1-9 - 1 106.666664 0 745
1-10 - 1 119.999997 0 3.72
1-11 ol 2 13.333333 0 745
1-12 - 2 26.666666 0 745
1-13 - 2 39999939 0 1.7
1-14 - 2 53.333332 0 1.7
1-15 - 2 66.666665 0 1.7
1-16 ol 2 79.999998 0 1.7
1-17 - 2 93.3333n 0 1.7
1-18 - 2 106.666664 0 11.7
1-19 - 2 119.999997 0 5.85

Select Apply to save the data to memory and keep the window open.
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Lateral Bending Stress Load Case —Overhang bracket construction load

Compute the lateral stress transferred to the bottom flange of the exterior girder from the deck overhang brackets
during construction. Assume the brackets support a 75plf load applied on the deck overhang.

Select the second row in the Lateral bending stress load cases table so the bottom left table title reads: Lateral
bending stress load case: Overhang bracket construction load. Use the Add diaphragm locations... button to open a

diaphragm locations tool.

& Lateral Support - O x
| Ranges L Locations | Flange lateral bending
Lateral bending stress load cases
Include in analysis | Consider for
Load case name Description Stage Type design Consider for
Line girder | 3D FEM | roview LRFR rating
7Overhang bracket dead load Construction (Stage 1) - DDC - v v v
&=Tierhang bracket construction load ] construction (Stage 1) - | Construction - v v v T
Skew effect Proportioned (stage 1 + Stage 3) - DLeLL - v v v
dddetaitiond New | [ Duplicate | [ Delete
case descriptions
<Taieral bending stress load case: Overhang bracket construction 1oag——=>
Unfactored lateral Girder reaction
Support Distance bending stress Support | adjustment
Diaphragm | -PPO = ks factor
Top flange | Bottom flange 1
2
3
Adc diapticaom New Duplicate Delete
locations...
[ ok ][ meey ][ cancel

Select Add to add all diaphragm locations without estimating the skew effect stresses.

@ Add Diaphragm Locations x

Estimate stresses due to skew effects
Estimation method: ®

Diaphragm layout: @

Add Cancel
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The table now includes all diaphragm locations.

M Lateral Support - O
Ranges 1 Locations . Flange lateral bending
Lateral bending stress load cases
Include in analysis | Consider for Giaeaieate
Load case name Description Stage T design 5
‘ L ¢ e Line girder | 3DFEM | mifw | LRFR rating
Overhang bracket dead load Construction (Stage 1) - DDC - [v] ]
+ Overhang bracket construction load : Construction (Stage 1) ~  Construction ~ ]
Skew effect Proportioned (Stage 1 + Stage 3) = DL+LL - |v] ] [v] |v]
[ New | [ puplicate | [ Detete
Lateral bending stress load case: Overhang bracket construction load
Unfactored lateral Girder reaction
§ Support Distance bending stress Support | adjustment
Diaphragm | & @ er () (ksi) | factor
Top flange | Bottom flange 1
1-1 - 1 0 0 0 2
1-2 - 1 13333333 0 0 3
1-3 il 1 26.666666 0 1]
1-4 - 1 39.999999 0 0
1-5 - 1 53333332 0 0
1-6 - 1 66.666665 0 0
1-7 - 1 79.999998 0 0
1-8 - 1 93333331 4] 0
1-9 - 1 106.666664 0 ]
1-10 - 1 119.999997 0 0
1-11 - 2 13333333 0 0
1-12 - 2 26.666666 0 0
1-13 - 2 39.999999 0 0
1-14 - 2 53333332 0 ]
1-15 - 2 66.666665 0 0
1-16 - 2 79.999998 0 0
1-17 - 2 93333331 0 0
1-18 - 2 106.666664 0 1]
1-19 i 2 119.999997 0 0
New | [ Dupiicate | [ Delete
ok | [ Appy |[ cancel
Last Modified: 7/13/2023 15




STL13 — Flange Lateral Bending Example

From the diaphragm spacing, structure typical section and girder profile the following stresses can be computed for

the bottom flange.

Lateral bending stress load case: Overhang bracket construction load
Unfactored lateral
Disphvagm | SUPPOTt | Distance o L
| Top flange | Bottom flange |

S 11 A | o 0 0.83
1-2 - 1 13.333333 0 1.65
1-3 - 1 26.666666 0 1.65
1-4 - 1 39.999999 0 1.65
1-5 v 1 53.333332 0 1.65
1-6 v 1 66.666665 0 1.65
1-7 - 1 79.999998 0 165
1-8 - 1 9333331 0 1.05
1-9 - 1 106.666664 0 1.05
1-10 - 1 119.999997 0 0.53
1-11 - 2 13.333333 0 1.05
1-12 - 2 26.666666 0 1.05
1-13 - 2 39.999999 0 1.65
1-14 - 2 53.333332 0 1.65
1-15 - 2 66.666665 0 1.65
1-16 - 2 79.999998 0 1.65
1-17 - 2 9333331 0 1.65
1-18 - 2 106.666664 0 1.65
1-19 - 2 119.999997 0 0.83

Select Apply to save the data to memory and keep the window open.
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Lateral Bending Stress Load Case — Skew effect

Approximate the lateral stress transferred to the exterior girder from the skew effects as specified in the AASHTO
LRFD commentary.

Select the third row in the Lateral bending stress load cases table so the bottom left table title reads: Lateral

bending stress load case: Skew effect. Use the Add diaphragm locations... button to open a diaphragm locations
tool.

& Lateral Support

-~ o ey
Ranges Locations Flange lateral bending
Lateral bending stress load cases
Include in analysis Consider for ek
Load case name Description Stage Type ) design =
| | Line girder | 3D FEM | roview LRFR rating

| Overhang bracket dead load Construction (Stage 1) ~ DDC - v v v [

Overhang bracket construction | Const Siaged . A ~ = =
< SKew efiect Proportioned (Stage 1+ Stage 3) = DL+LL - [ «)

Add default load New | [ Duplicate | [ Delete
case descriptions

C_Lateral bending stress load case: Skew effec

Unfactored lateral Girder reaction
Support Distance bending stress Support adjustment
Diapixsan number (ft) (ksi) | factor
| ‘ Top flange | Bottom flange 1

2
3

Add diaphragm ’—‘ — —
@ e ke T

Select Add to approximate lateral stresses all diaphragm locations using the AASHTO commentary.

ok | [ mepty ][ cancel |

@ Add Diaphragm Locations x

Estimate stresses due to skew effects
Estimation method: (@ AASHTO Based on FDOT Report BES35, Omin/bf

Diaphragm layout: (@ Contiguous Discontinuous/Staggered

Add | Cancel
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The table now includes approximate lateral stresses at all diaphragm locations.

Lateral bending stress load case: Skew effect
Unfactored lateral
Diaphragm ?:f:g: Dis{t;)nce | bendgi]stress
| Top flange = Bottom flange |

1-1 v 1 0 75 7.5
1-2 - 1 13.333333 75 75
1-3 - 1 26.666666 0 0
1-4 v 1 39.999999 0 0
1-5 - 1 53.333332 0 0
1-6 - 1 66.666665 0 0
1-7 - 1 79.999998 0 0
1-8 - 1 93.333331 0 0
1-9 ' 1 106.606664 75 13
1-10 - 1 119.999997 75 7.5
1-11 v 2 13.333333 75 7.5
1-12 - 2 26.666666 0 0
1-13 v 2 39.999999 0 0
1-14 v 2 53.333332 0 0
1-15 v 2 66.666665 0 0
1-16 v 2 79.999998 0 0
1-17 - 2 93.333331 0 0
1-18 v 2 106.666664 75 75
1-19 v 2 119.999997 75 1.3

Select OK to save the data to memory and close the window.
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LRFR Rating
To perform an LRFR rating, click the Analysis Settings button on the Analysis group of the DESIGN/RATE

ribbon which opens the Analysis Settings window.

—_—
ANALYSIS

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE

Analysis | Results

Select the vehicles to be used in the rating as shown below and click OK.

& Analysis Settings - O X
Design review (@ Rating Rating method: LRFR hd
Analysis type: Line Girder w
Lane / Impact loading type: As Requested Apply preference setting: | None v
|. Vehicles | Output ] Engine i Description ..'|
Traffic direction: | Both directions v | Refresh | | Temporary vehicles | [ Advanced
Vehicle selection Vehicle summary
= Vehicles ~ (= Rating vehicles
= Standard = LRFR
EV2 = Design load rating
EV3 I Inventory
H15-44 " HL-93 (US)
H 20-44 I Operating
HL-93 (SI) Add to " HL-93 (US)
HL-93 (US) I Fatigue
HS 15-44 " LRFD Fatigue Truck (US)
HS 20 (SI) - Legal load rating
HS 20-44 | Routine
Lane-Type Legal Load Specialized hauling
LRFD Fatigue Truck (SI) Permit load rating
~LRFD Fatigue Truck (US) femove from
SU4 <<
sU7
Type 3
Type 3-3
Type 352
=l Agency
LRFD Fatigue Truck (US)=1
Type 3 Pair
Type 3 Uneven Pair
Vehicle 1
= User defined
| H1-93 (US) Modified -
| Reset | Clear | | Open template | | Save template OK | | Apply | | Cancel
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Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon to perform the rating.

—_—
ANALYSIS

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE

Results

Tabular Results
When the rating is finished results can be reviewed by clicking the Tabular Results button on the Results group of
the DESIGN/RATE ribbon. The window shown below will open.

M Analysis Results - Varying Flange Thickness 1 - a X
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary v ® As requested () Detailed | | Single rating level per row v
Live Load Rating Rating Load Rating Rating Location Location
Live Load i Nk M | tinal | (Ton) it ) | span-%) Limit State [ Impact [ Lane
HL-93 (US) Truck + Lane LRFR Inventory 2214 0615 106.67 1-(88.9) STRENGTH-I Steel Flexure Stress ~ As Requested = As Requested
HL-93 (US) Truck + Lane LRFR|  Operating 28.60 0.795 106.67 1-(889) STRENGTH-I Steel Flexure Stress | As Requested  As Requested
HL-93 (US) | 90%(Truck Pair + Lane) LRFR Inventory 1743 0484 106.67 1-(889) STRENGTH-I Steel Flexure Stress ~ As Requested  As Requested
HL-93 (US) | 90%(Truck Pair + Lane) LRFR|  Operating 2292 0637 106.67 1-(889) STRENGTH-I Steel Flexure Stress | As Requested  As Requested
HL-93 (US) Tandem + Lane LRFR Inventory 25.55 0710 106.67 1-(88.9) STRENGTH-I Steel Flexure Stress  As Requested  As Requested
HL-93 (US) Tandem + Lane LRFR|  Operating 33.04 0918 106.67 1-(88.9) STRENGTH-I Steel Flexure Stress | As Requested ~ As Requested
AASHTO LRFR Engine Version 7.4.1.3001
Analysis preference setting: None
Close |
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