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FS4 — Skewed End Panel Floor System Example

Topics Covered

e  Superstructure composed of girders, floorbeams and stringers
e  System Superstructure Definition
e  Skewed end panels

e  Mirroring stringer group definitions when they are assigned to stringer units

This example demonstrates entering a Girder-Floorbeam-Stringer superstructure with skewed end panels in BrDR
using the system superstructure definition approach. The focus of this example is the skewed end panels and geometry
of the system. This is an advanced example and it is assumed that the user is familiar with the basics of BrDR. As

such, several of the details of this example such as creating bridge materials, beam shapes, etc., are not presented .
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FS4 — Skewed End Panel Floor System Example

Superstructure composed of girders, floorbeams and stringers

From the Bridge Explorer create a New bridge as shown below.

r

BRIDGE EXPLORER

|j L‘;_j & Import @é

New |Open © Batch v

BRIDGE

Bridge

[ New (Ctrl+N)
Creates a new bridge.
- i@ Al Bridges
- ¥ Templates

(¥

Enter the following description data.

FOLDER

Find Copy

RATE TOOLS

»
Copy
Tow

Manage

EBridge ID

1| TrainingBridge1
2 | TrainingBridge2

2| TraininAaRridnea2

? —
VIEW
Delete
Bridge Name

Training Bridge 1(LRFD)
Training Bridge 2(LRFD)
Trainina Rridma 200 RFM

% New Bridge

Bridge ID:  Skew End Panel

Facility carried (7):
Feat. intersected (B):

Default units: US Customary

Bridge assodiation...

Description Description (cont'd) Alternatives
Name: Skewed End Panel GFS System
Description:

Location:

MBI structure ID (8):  Skew End Pane

Global reference point

Template

Bridge completely defined

Traffic Custom agency fields

Year built:

Length:
Route number: -1

Mi. post:

oK

Substructures

Apply

Bridge Workspace View
Superstructures

Culverts

Cancel

Click OK to apply the data and close the window.
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FS4 — Skewed End Panel Floor System Example

Bridge Materials

To enter a structural steel material to be used by members of the bridge, in the Components tab of the Bridge
Workspace, expand the Materials folder, select Structural Steel, and click on the New button from the Manage
group of the WORKSPACE ribbon (or right click and select New, or double click) as shown below.

r 7
or | Bridge Workspace - Skew End Panel ANALYSIS REPORTS 7 = [m] X

ERIDGE WORKSPACE WORKSPACE TOOLS WVIEW DESIGN/RATE REPORTING

H a6 < 19

Save Close Export Refresh MNew
Bridge Manage
Workspace & X Schematic X Report & XK
Eridge Components
= 3 Components
g @Appurtenances
- [aBeam Shapes
- [ Connectors
- [ Factors
[ LRFD Substructur 5
- |3 Materials 1|t
- [ Aluminum 124 An &%
- [ Concrete [F<RY, Summary Report
[ Prestress Bar [@l View Detailed Report
@Prestress Stran—
@Reinforcing St 53 General Preferences
- [ Soil Ed Close Bridge Workspace
[ Structural Steel
[ a4
Enter data as shown below.
D Bridge Materials - Structural Steel — O *
Marme: FY 36 ksi steel
Description:  Built after 1963 - 36 ksi steel
Material properties
Specified minimum yield strength (Fy): 36 kesi
Specified minimum tensile strength (Ful: esi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 kecf
Madulus of elasticity (E): 29000 ksi
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.
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Similarly, add the following concrete material.

r

o | Bridge Workspace - Skew End Panel ANALYSIS
BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE
L) Ll 7“_ |
=i u ==
Save Close Export Refresh

Workspace

Bridge

X Schematic

Bridge  Components

E- (& Components

[ Beam Shapes
[ Connectars
[ Facters

[ LRFD Substru
2 Materials

[ Appurtenances

- [ Aluminum

cture Design Settings

Analysis

REPORTS.

REPORTING

L]

New

Manage

# X || Report

- [ Concrety
- B Prestres| | | New
- B Prestres| [7] Analyze
g?ell"fu" [ View Summary Report
i
- 5 Structur [@ View Detailed Report
! o~
T FY3{ 8 General Preferances
Close Bridge Workspace

b

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

M Bridge Materials - Concrete - O X

Mame: 3 ksi cement concrete

Description:  class A cement concrete 3 ksi

Compressive strength at 28 days (f'c): 3 ksi
Initial compressive strength (f'ci): ksi
Compasition of concrete: Normal e
Density (for dead loads): 0.15 ket
Density {for modulus of elasticity): 0.145 kcf
Poisson's ratio: 0.2

Coefficient of thermal expansion (o:  0.000006 1/F
Splitting tensile strength (fct):

LRFD Maximum aggregate size: in

Std modulus of elasticity (Ec): 3155924251 ksi
LRFD modulus of elasticity (Ec): 3625494616 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: 0.410792 ksi
LRFD modulus of rupture: 0.415692 ksi
Shear factor: 1

Copy to library... Copy from library... oK 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. 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).

r Bl
or | Bridge Workspace - Skew End Panel ANALYSIS REPORTS ? = O *

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

B - B&C

Save Close Export Refresh

Bridge Manage

Workspace X Schematic # X Report

b
x

Eridge Compaonents
B @ Components
k- @Appurtenances
= ) Beam Shapes
B [ Prestress Shapes
= &) Steel Shapes
[P)Ang\es
- [ Channels
- [E1Shap
B Tees
- BCunne(tors
B [ Factors
- [EJ LRFD Substrug
2] [a Materials

L
x

ummary Report

View Detailed Report

General Preferences

B& Bpe Rl

Close Bridge Workspace

The window shown below will open. Select the Rolled shape type as W shape and click the Copy from library...
button.

| m
MName: Rolled shape type
L) W shape M shape
Description: 5 shape HP shape

Dimensions Properties

in

Copy to library... Copy from library... QK Apply Cancel
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The Steel Shape Selection window will appear. Copy the following steel beam shape from the library to the bridge.
This shape will be used for the stringers in this superstructure.

M Steel Shape Selection b4
Library Unit system
Q stancard si
Agency defined 0 us
Shape Year Depth (in) Load (Ib/ft) Sux (in"3)
W 21x55 201 20.8 55| 109.6153846 “
W 21x57 201 21.1 57| 1109004739
W 21x57 1994 21.06 57 1111111111
> W 21x62 1904 20.99 62| 1267270129 .
W 21x62 201 21 62 | 126.6666667
W 21x68 1994 21.13 68| 1400851869 -
0K Cancel

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

D Steel | Shape — O
Narme: W 21x62 Relled shape type
W 21x62 Imported from AISC Tables (1994) © W shape M shape
Description: S shape HP shape
Dimensions Properties
in 1375 in
L I
[ 1
0.615 in f | T
ps b
—‘I = 20.99 in
0.4 in r i ot L
C———
‘I
8.24 in
Copy to library... Copy from library... OK Apply Cancel

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

To enter the appurtenances to be used within the bridge expand the tree branch labeled Appurtenances. Select

Generic and click on New from the Manage button on the WORKSPACE ribbon (or double click on Generic in the
Components tree).

r |
u Bridge Workspace - Skew End Panel ANALYSIS REPCRTS ? = a 4

BRIDGE WORKSPACE ‘WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

B -@ec [

Save Close Export Refresh

Bridge Manage

Workspace & X Schematic £ X Report # X

Bridge Components
[ ) Components
9 Appurtenances
= ?) Generi

- [ Media
- w Parape
- [ Railing
- @ Beam Sha
- @ Connector

@ Factors
[ LRFD Subd
- EJ Materials

New

Analyze
View Summary Report
View Detailed Report

General Preferences

B& Be Rl

Close Bridge Workspace

Add the following appurtenance to the bridge.

™ Bridge Appurtenances - Generic — O X

Narne: 2' parapet with curb

2' parapet including curb width
Description:

All dimensicns are in inches
Distance from edge to centroid: 12

Reference Ling ——m Barrier load: 3 kip/ft

Width:

Effective wind

height: l4—— Generic Shape

=1

3

w Back Front

Copy from library... QK Apply Cancel

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

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

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

™ New Superstructure Definition *

o Girder system superstructure

Girder line superstructure Superstructure definition wizard
Floor system superstructure

Floor line superstructure

Reinforced concrete slab system superstructure

Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

OK Cancel

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

Girder Floorbeam Stringer and click OK.

% New Superstructure Definition X

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

Advanced concrete multi-cell box superstructure

I TTT I L L L L L L L I |
Girder Floorbeam Stringer Floorbeam Stringsr Girder Floorbesm
OK Cancel
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Girder Floorbeam Stringer Floor System Superstructure Definition
The Girder Floorbeam Stringer Floor System Superstructure Definition window will open. Enter the data as

shown below.

™ Girder Floorbeam Stringer Floor System Superstructure Definition — O X
Definition Analysis Engine
MNarme: Floor system with skewed end panels
Description:
Default units: US Customary e Main member span Deck type: Concrete Deck v
. R lengths along the
Mumber of main members: 2 reference line: Member alt. types
Main member number of spans: 10 Length Steel
Span
Main members support the deck: (ft)
Main member configuration: Deck o * 1 70
MNumber of stringers: 4 7

Stringers frame into floorbeam:

Mumber of stringer units: R

OK Apply Cancel

As shown by the sketch, this structure has 2 main members (girders) and 4 stringers.

e —

I I I E—__—Stringer
L ]

ZFloorbeam o

l&— Main member (girder)
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Stringer Units are the portions of the structure where the stringers are to be analyzed as structurally continuous units.
In this structure, the stringers in the skewed end panels are simple span between the floorbeams and the stringers in

the interior panels are 2 span continuous.

Stringer Stringer
FB FB FB FB FB
In the skewed end panels, In the interior panels, the stringers
the stringers are 1 simple are 2 continuous spans over 3
span over 2 floorbeams. floorbeams.

This superstructure has 3 stringer units. Each stringer unit contains 4 stringer members.

Girder
S1 S1 /
N7 @ S e
& o st s s
L 8 £ S
S 5| st 5|_s1 /8
% o p=} &
w [T
S1 | s1
Girder
30'-0" N 20'-0" | 20-0" | 30-0"
- e > - »>
Stringer Unit 1| Stringer Unit 2 | Stringer Unit3
Framing Plan

(Stringers are shown in red)
There are 3 Stringer Units in this superstructure definition

The span lengths for the main members are entered along the superstructure definition reference line. In this example,
the superstructure definition reference line is located in the center of the deck. It has the following dimensions. As
can be seen by this example, it is important to know where the superstructure definition reference line is located within

the structure typical section when the main girder supports are skewed.

Girder
o™ <
E £ é
I b5 &
......... =] S = | P
5 S /S
© o Y
(TR [Ty
Girder
20-0" | 20-0" | 15-0" |
700" ' |
Framing Plan Superstructure Definition

Reference Line
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FS4 — Skewed End Panel Floor System Example

The partially expanded Bridge Workspace (BWS) tree is shown below:

Workspace — 0O X

Bridge Components

= M Skew End Panel
#- [ Companents
2 Diaphragm Definitions
B Lateral Bracing Definitions
= &3 SUPERSTRUCTURE DEFINITIONS
= 'm—f Floor system with skewed end panels
—1 Impact,-"Dj,.rnamlc Load Allowance
DL 2+ Load Case Description
- &% Framing Plan Detail
- T Structure Typical Section
- 2 Superstructure Loads
- E’ Shear Connector Definitions
- [ Stiffener Definitions
- FML Flaarbeam Member Locations

- [ STRINGER GROUP DEFINITION GEOMETRY
B [ MEMBER DEFINITIONS
[ GIRDER. MEMBERS
[z FSE Floor Systemn Geometry
=% =) STRINGER UNIT LAYOUT
B suL Stringer Unit 1 Layout
LSk Computed Stringer Reactions
) STRINGER MEMBERS
I Unitl Stringeri
I Unitl Stringer2
I Unit1 Stringer3
I Unitl Stringerd
- SUL Stringer Unit 2 Layout
- SUL Stringer Unit 3 Layout
----- 7 FLOORBEAM MEMBERS
""" ) BRIDGE ALTERNATIVES

il
=

Last Modified: 2/12/2024 11



FS4 — Skewed End Panel Floor System Example

Load Case Description

Double click on the Load Case Description node to define the dead load cases. Click on the Add default load case

description button to create the following load cases.

& Load Case Description - o x
Load case name Description Stage Type e
(days)
Ct DC acting on nan-composite section Non-compasite (Stage 1) ~ | pbe ~
pcz DC acting on long-term composite section | Composite (long term) (Stage 2) | 0,0C ~
oW DW acting on long-term composite section | Composite (long term) (Stage 2) | D,DW ~
5 SIP Forms Weight dus to stay-in-place farms Non-composite (Stage 1) ~ | ppe ~

*Prestressed members onl Add dsfau!t load New Duplicate Delete
case descriptions

OK Apply Cancel

Click OK to apply the data and close the window.

Structure Framing Plan Detail — Layout

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

M

Number of main member spans: Number of main members: MNumber of stringers:

Layout Diaphragms

Main member Member spacing orientation Stringer spacing:
support skew: .
) Stringer spacing
Summort % Stringe ()
PP (degrees)

Startof = End of

bay
5 _ 45 Main member spacing: stringer | stringer
2 45 Member spacing ’ _ 5 5

Girder ) 2 6 6
B2 Startof = Endof 2 s o
member = member
i > 20 30
|
|
|
|
OK Apply Cancel

This superstructure does not have any lateral bracing between the girders no data will be entered on the Diaphragms

tab. Click OK to apply the data and close the window.
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Schematic — Framing Plan Detail

While the Framing Plan Detail node is selected in the Bridge Workspace tree, open the schematic for the framing
plan by selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the
Bridge Workspace and select Schematic from the menu). The girders appear as dashed lines because no girder
member alternatives are defined yet. The stringers do not appear in the framing plan yet because the stringer members

are not located along the length of the superstructure yet. The floorbeams do not appear either because information

about the number of floorbeams or where they are located are not defined yet.

E Bridge Workspace - Skew End Panel ANALYSIS REPORTS ?

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

= BSC =

Save Close Export Refresh Open

Bridge Manage

Workspace & X Schematic & X Report

Bridge Components

e LU
- ['ﬂ Lateral Bracing Definitions

=l ) SUPERSTRUCTURE DEFINITIONS

B b Floor system with skewed end panels
= Impact/Dynamic Load Allowance

- —Df,L Load Case Description

- &% Framing Plan Detail

- H Structure Typical §

- 2 Superstructure Loa

- [a Shear Connector O

[ @ Stiffener Definition

- FriL Floorbeam Mernb
@ STRINGER GROUP

B [ MEMBER DEFINITI

E’GIRDER MEMBERS %]

[=+ FSt Floor Systemn Geonrewy
f? Ik_} STRINGER UNIT LAYOUT

b

Open

[+ Analyze

@ View Summary Report
EL! View Detailed Report
L]

Schematic

General Preferences

-
=3

Close Bridge Workspace

v

The Structure Framing Plan Schematic appears as follows.
Schematic

Framing Plan

Qe R 00 -

Slaw End Panel
Skzwed End Panel GFS System - Floor system with skewed end panels
WENz024

Ginder 1

Motes:

* Balded green (stringer) and blue {floor beam) lines indicate they are included in the analysiz.

Girder 2
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Structure Typical Section

Next define the structure typical section by double-clicking on Structure Typical Section node in the Bridge
Workspace tree. Input the data describing the typical section in each of the tabs shown below.

¢ Structure Typical Section - m} X
Distance from left edge of deck to i Distance from right edge of deck to
superstructure definition ref. line | superstructure definition ref. line
L_ Superstructure Definition
| Reference Line
Left edge af "
deck to first I I : I I T I
stringer [ T L 1
—1= ==
—Left edge of deck. to first main member
Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Superstructure definition reference line is  within ~  the bridge deck.
Start End
Distance from left edge of deck ta 17 &
superstructure definition reference line:
Distance from right edge of deck to 17 &
superstructure definition reference line:
Left edge of deck to first main member: 2 ft
Left edge of deck to first stringer: 8 ft
Apply Cancel
M Structure Typical Section - m] *
Distance from left edge of deck to | Digtance from right edge of deck to
superstructure definition ref. line | superstucture definition ref. line
L Superstructure Definition
| Reference Line
Left edge of — ;
deck to first I I : I I T I
tringer [ 1L T ][l 1
—1= ==
—Lelt edge of deck. to first main member
Deck Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Deck concrete: 3 ksi cement concrete v
Total deck thickness: g in
Load case: Engine Assigned v
Deck crack control parameter: kip/in
Sustained modular ratio factor:
0K Apply Cancel
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@M Structure Typical Section - O
t4—— Generic Shape
Back Front
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk ane position Striped lanes Wearing surface
Edge of deck = Distance at = Distance at Eront face
Name Load case | Measure to | dist. measured start end . .
onentation
from (ft) (ft)
» | 2" parapet with curb v | DC2 v | Back ~ | LeftEdge 0 0] Right
2" parapet with curb ~w | DC2 v | Back ~ | Right Edge ~ 0 0| Left ~
New Duplicate Delete
OK Apply Cancel
@M Structure Typical Section - O
] -+
(B, — Superstructure Definition Reference Line
Travelway 1 Travelway 2 |

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface

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

Travelwa travelway to superstructure | travelway to superstructure | travelway to superstructure  travelway to superstructure

b Y definition reference line definition reference line definition reference line definition reference line
numBer 3t start (A) at start (B) atend (A) atend (B)
(ft) (ft) (ft) (ft)
b 1 -15 15 -15 15
LRFD fatigue
Lanes available to trucks:
Override  Truck fraction: Compute New Duplicate Delete
0K Apply Cancel

Click OK to apply the data and close the window.
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FS4 — Skewed End Panel Floor System Example
This superstructure does not contain any transverse or bearing stiffeners so no stiffener definitions will be created.
Floorbeam Member Locations

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

™ Floorbeam Member Locations - O X
Reference .
Floorbeam ; Offset = Location Skew
distance
name (ft) (ft) (degrees)
(ft)
» | Floorbeam 1 0 0 0 45
Floorbeam 2 0 15 15 0
Floorbeam 3 15 20 35 0
Floorbeam 4 35 20 35 0
Floorbeam 5 35 15 70 45
Floorbeam
location MNew Duplicate Delete
wizard...
0K Apply Cancel

Click OK to apply the data and close the window.

The Skew column displays the skew angle of the floorbeam. Floorbeams that intersect the superstructure definition
reference line at the same location as a support line for the main members are assumed to be at the same skew angle
as the support line. Otherwise, all floorbeams are assumed to be perpendicular to the superstructure definition
reference line. If this superstructure had floorbeams that were skewed and not located at a support line, floor line
superstructure definition should be used to describe this superstructure.

Last Modified: 2/12/2024 16



FS4 — Skewed End Panel Floor System Example

An important item to note about a floor system with skewed support lines is that the location of the superstructure

definition reference line within the structure typical section is important. Consider the following example where the

superstructure definition reference line is located along the left main girder. Floorbeam 1 and 2 will both be located

at 0” which is the girder support line. Therefore, both Floorbeam 1 and 2 will display the skew angle as 45 degrees.

Shifting the location of the superstructure definition reference line will cause the floorbeams to have different locations

and then only Floorbeam 1 will be considered to be along the girder support line and skewed.

Both floorbeams will be
located at 0" which is
the girder support line.

_____ Girder
L/
/S]] S1 S1
NS N ™ <
&/ S1E gl S1 £ st /&
~Q® $ 21\3 3 ‘Z?
5 g 2 £ N
o o o
s1 S1 _S1
Girder
L 30'-0' . 20'-0" . 20'-0" . 30-0" |

< e ¢ e >

Schematic — Framing Plan Detail

Superstructure Definition
Reference Line

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

as dashed locations. The superstructure definition reference line is now displayed in the schematic since it was located

in the Structure Typical Section window.

Schematic
Framing Plan
iBa Qe FH - s -

Skew End Panel
Skewed End Panel GFS System - Floor system with skewed end panels
1/23/2024

Girder 1

SIS

Motes:
* Bolded green (slringer1 and blue {floor beam) lines indigate they are included in the anal}'

Girder 2
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STRINGER GROUP DEFINITION GEOMETRY

Double click on STRINGER GROUP DEFINITION GEOMETRY to define the geometry for a stringer group
definition. A stringer group definition contains data regarding a portion of the structure where the stringers are
structurally continuous. The stringers in this structure have two different types of span data. The skewed end panels
are simple span, and the interior panels are 2 span continuous. 2 stringer group definitions will be created and assigned

to the appropriate stringer units.

Enter the following data to describe the stringer group definition for end panels.

4 Stringer Group Definition Geometry - O X

Name: End Panel Group Def Description:

Stringer span lengths Diaphragms

Mumber of floorbeams that support this stringer group definition: 2

All floorbeams are perpendicular to the structure definition reference line: Yes o No

Floorbeam spacings

Floorb Skew o
Select the floorbeam spacings which oarbeam aw cantilever
can be used to define the stringer span grEaly angle Stringer support length
lengths in this stringer group definition: (ft) (degrees) (ft)
Possible floorbeam spacing > 0| 45000 ~ | Simple V 0
ft.
" 15| 0.000 ~ | Simple v 0
15.0000
20.0000

Computed resulting stringer span lengths

Length | Cantilever

Spe (ft) span

1 15

OK Apply Cancel

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

FB FB
Stringer Support Type: Simple Simple

In the skewed end panels, the stringers
are 1 simple span over 2 floorbeams.

The stringers in this stringer group definition are supported by 2 floorbeams. The Floorbeam spacings list shows all
of the possible combinations of adjacent floorbeam spacings between 2 floorbeams. BrDR uses the information shown
in the Floorbeam Member Locations window to produce this list. The spacings displayed in this list are measured

along the superstructure definition reference line. Select the 15° value in this list.

The end floorbeam is not perpendicular to the superstructure definition reference line so select No for that data field.
It is necessary to know which floorbeams in the stringer group definition are skewed because skewed floorbeams will
cause the stringer span lengths in the stringer group definition to vary. In the floorbeam spacing grid, select the skew
angle of the first floorbeam as 45 degrees. When this stringer group definition is assigned to a stringer unit later in
the Floor System Geometry window, BrDR will check to ensure that any floorbeams that fall along the girder support

lines have the same skew as the support line. The stringer support types are Simple in this example.

The computed resulting stringer span lengths grid displays the length of the spans measured along the superstructure
definition reference line. The actual span lengths of each stringer will vary due to the skew of the first floorbeam.
Based on the geometry entered on the Structure Framing Plan Details, Structure Typical Section windows and

this window, BrDR will know that the span lengths of the stringers in this stringer group definition are as follows:

15-0"

Stringer Span Lengths
@ Length=6'
® Length =12
@ Length = 18'
@ Length = 24

Superstructure Definition
Reference Line

Floorbeam

The stringers in this stringer group definition do not have any diaphragms so the description is complete.
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The stringer group definition that will be applied to the interior panels is defined as follows.

{ Interior Panel \

4™ Stringer Group Definition Geometry Grcup Def O
MName: Interior Panel Group | Description:
Stringer span lengths Ciaphragms
Mumber of floorbeams that support this stringer group definition: 3
All floorbeams are perpendicular to the structure definition reference line: O Yes No
Floorbeam spacings
Floorb Skew iy
Select the floorbeam spacings which oarbeam e ) cantilever
can be used to define the stringer span spacing angle Stringer support length
lengths in this stringer group definition: {ft) (degrees) ()
Possible floorbeam spacing > 0| 0000 ~ | Simple o 0
t]
® 20| 0000 ~ | Continugus ™ 0
15.0000,20.0000 20| 0.000 ~ | Simple ~ 0
| 20.0000,20.0000
20.0000,15.0000
Computed resulting stringer span lengths
Span Length = Cantilever
P (ft) span
1 20
2 20
oK Apply Cancel
Stringer
FB FB FB
Stringer Support Type: Simple Continuous  Simple

In the interior panels, the stringers are
2 continuous spans over 3 floorbeams.
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Select the Diaphragms tab to enter diaphragm spacing for the stringer group definition. The stringers have
diaphragms at each end and one at the center of the stringer elevation. Enter the following data for Diaphragm Bay
1 and use the Copy bay te... button to copy the data to the other diaphragm bays.

D Stringer Group Definition Geometry — ] =

Name:  Interior Panel Group | Description:

Stringer span lengths  Diaphragms

Diaphragm Bay: 1 ~ Copy bay to... ] Diaphragm wizard
Start End
distance Diaphragm ber | Length distance Load
() 5"?;)‘"9 of spaces | (ff) (f) (iip)
Left Right Left Right
0 0 0 1 0 0 0 012
0 0 20 2 40 40 40 012

Duplicate Delete

OK Apply Cancel

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

M Copy Diaphragm Bay X

Bay 2

Select the new bay(s): Bay 3

Bay 4

Apply Cancel

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

l Diaphragms from bay 1 are successfully copied to bay 2, 3, 4
% ands!
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Assign Stringer Group Definitions to Stringer Units — Floor System Geometry
Since this example is focusing on the geometry of the system, skip over defining the floorbeam and stringer member
definitions for now and open the Floor System Geometry window. Enter the following data to assign the stringer

group definitions to the stringer units.

™ Floor System Geometry — O x

Include floorbeams in unit references

Distance to
Stringer Stringer arou Unit referenced from stringer group Include
unit ger group left end of superstructure definition Mirror group definition in
definition . . . .
number or end of previous unit workpoint analysis
(ft)
Unit 1 End Panel Group Def ~ | Left end of structure e 0| Mone e
Unit 2 Interior Panel Group Def | End of Previcus Unit e 0| Mone e
» Unit 3 End Panel Group Def ~ | End of Previous Unit e 0| Vertical and Horizontal e

0K Apply Cancel

Click OK to apply the data and close the window.

When the End Panel Group Def is assigned to Stringer Unit 3, it must be mirrored both vertically and horizontally

so that the stringer members are properly located.
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End of previous unit is Stringer group definition
intersection of last floorbeam workpoint is intersection of first
in the stringer group definition floorbeam in the stringer group
and superstructure def. definition and the superstructure

reference line def. reference line.
Girder
.\ e/
S S1 Superstructure Definition

[ Reference Line

Fldg or!)ee m3

Girder
L. 30'-0" ., 40'-0" . 30'-0" N
< e e gl
Stringer Unit 1 Stringer Unit 2 Stringer Unit 3
(uses End Panel (Uses Interior Panel Group Def) (Uses End Panel Group
Group Def) Def, mirrored horizontal
& vertical)

Schematic — Framing Plan Detail

While the Framing Plan Detail node is selected in the Bridge Workspace tree, open the schematic for the framing
plan by selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the
Bridge Workspace and select Schematic from the menu). The Structure Framing Plan schematic appears as follows.
The girder, floorbeam and stringer members all appear as dashed lines because the member alternatives are not defined
yet for any members.

Schematic — 0O X
Framing Plan

B LhAQaQe BE - s )

Skew End Panel
Skewed End Panel GFS System - Floor system with skewed end panels
1/23/2024

Girder 1

Girder 2
Unit 1 Unit 2 Unit 3
End Panel Group De ({Interior Panel Group Def) End Panel Group DBfL

Motes:
* Bolded green (sfringer) and blue (floor beam) lines indicate they are included in the analysis.
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Defining Stringer Member Definitions

Create a stringer member definition for a stringer in the end panel. Since the stringer member lengths vary in this end

panel, a stringer member definition will be created for each stringer member in the panel. For this example, a stringer

member definition will be created that will be applied to the first stringer in the structure typical section. This stringer

member has a length of 6°.

To create the stringer definition, expand the MEMBER DEFINITION node in the Bridge Workspace tree and
double click on the STRINGER DEFINITIONS node (or select STRINGER DEFINITIONS and click New from
the Manage group of the WORKSPACE ribbon). This opens the New Stringer Definition window as shown below.

E Bridge Workspace - Skew End Panel

ANALYSIS REPORTS ?
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
B:--@&ec |
Save Close Export Refresh New
Bridge Manage
Workspace » X Schematic & X Report
Bridge Components

@M Skew End Panel
- [ Companents
- [ Diaphragm Definitions
[a Lateral Bracing Definitions
- ) SUPERSTRUCTURE DEFINITIONS
Yo Floor system with skewed end panels
-1 Impact/Dynamic Load Allowance

- gt Load Case Description
- &F Framing Plan Detail
- [T Structure Typical Section
- oHr Superstructure Loads

E’J Shear Connector Definitions Analysis
- [ Stiffener Definitions
-+ FHiL Floarbeam Member Locations
i [ STRINGER GROUP DEFINITION GEOMETRY
= &) MEMBER DEFINITIONS
- [ FLOORBEAM DEFINITIONS

7 STRINGER DEFINITION

B [ GIRDER MEMBERS
[#- FS6 Floor System Geometry
- |3 BRIDGE ALTERNATIVES

| New

ummary Report

etailed Report

aa
[
=}
&

% General Preferences

E3 Close Bridge Workspace

= [}

L3

L3

-

x

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

M New Stringer Definition x
Material type: Girder type:
Steel Plate
| Rolled
OK Cancel
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Enter data as shown below.

M Stringer Definition — O x

Name: 51 End Panel

Description Specs Factors Engine Control options
Material type:
Description: Stringer type:
Default units: US Customary
Stringer property input method Self load
o Schedule-based Load case: Engine Assigned
Cross-section based
ossmsecton ba Additional self load: kip/ft
Additional self load: %
Stringer span lengths Default rating method:
Associate with stringer group definition LFR -
o Enter stringer span lengths Stringer span lengths End bearing locations
MNumber of spans: 1 2 Span Length  Cantilever Left: in
] span
Right: in
¥ 1 6 g
0K Apply Cancel

.........................

Click OK to apply the data and close the window.

When the stringer span lengths need to be defined, the Associate with stringer group definition option cannot be
used. Selecting that button would mean that the stringer definition has a length equal to the stringer group definition
as measured along the superstructure definition reference line. If the Associate with stringer group definition is
selected, the stringer definition would have a length of 15° not the 6°. Therefore, select the Enter stringer span

lengths button and enter the stringer span length in the grid.
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Stringer Profile

Double click on the Stringer Profile node and describe the stringer profile as shown below.

M Stringer Profile - m] *

Type:

Shape Top cover plate Bottom cover plate

Start Length End
Shape distance 9 distance Material
(ft) {ft)
> |W21x62 ~ 1] 6 6| FY 36 ksi steel v

New Duplicate Delete

CK Apply Cancel

Click OK to apply the data and close the window.

Deck Profile

Double click on the Deck Profile node and enter data as shown below.

M Deck Profile - 0 X
Type:
Deck concrete Reinforcement Shear connectors
Start Length End Structural E;IF::‘;:E Eg:rc‘;:e
Material dlsz:;r]'wce ) d\s{t;;\ce thlc(:(nr;ess width (Std) | width (LRFD) n
(in) (in)
» | 3 ksi cement concrete e 0 [ 6 85 60 60

New i Duplicate Delete

0K Apply Cancel
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Navigate to the Shear connectors tab and enter the following data.

& Deck Profile - O
Type:
Deck concrete Reinforcement Shear connectors
Start Length End Transverse
distance {% distance | Connector ID | Number perrow  Number of spaces  spacing
(ft) (ft) {in)
> 1] [ 6| Composite ™
Duplicate Delete
0K Apply Cancel
Click OK to apply the data and close the window.
Haunch Profile
Double click on the Haunch Profile node and enter data as shown below.
D Steel Haunch Profile O
Haunch type: Embedded flange
I
Start End p
= e W @ m | m o
0 6 6 0 0 0 0 1 1
L_ﬂ%
Duplicate Delete
oK Apply Cancel

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

Open the Lateral Support window. Enter the following lateral support data for the top flange.

M Lateral Support 2
]
i i
4]} Start Distance .:‘ Length _; f
* M H
Ranges Locations {
Top flange
Start End
distance Letnﬂg]th distance
(ft) (ft)
> 0 6 [ ‘)

The description of the stringer member definition is complete.

Stringer Member Alternative

Now create a stringer member alternative for stringer member Unit 1 Stringer 1 and assign this stringer definition to
it. Expand the STRINGER UNIT LAYOUT -> Stringer Unit 1 Layout -> STRINGER MEMBERS -> Unit 1
Stringer 1. Select the STRINGER MEMBER ALTERNATIVES node and click on the New button from the
Manage group of the WORKSPACE ribbon (or right click and select New, or double click) as shown below.

-

er | Bridge Workspace - Skew End Panel ANALYSIS REPORTS ? = [m] X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

M d& S

Save Close Export Refresh

Bridge Manage

Workspace & X Schematic

z
x
e
X

Report
Bridge  Components

457 Framing Plan Detsil -
m Structure Typical Section
- oHr Superstructure Loads
@ Shear Connector Definitions
B [ stiffener Definitions
FiL Floorbeam Member Locations
£ [E7 STRINGER GROUP DEFINITION GEQMETRY
e [ MEMBER DEFINITIONS
£ [7 GIRDER MEMBERS
- Fs&Floor System Geometry
("B 3 STRINGER UNIT LAYOUT
SUL Stringer Unit 1 Layout Analysis
li‘ sk Computed Stringer Reactions
- &9 STRINGER MEMBERS

T Unitl Stringerl
- G5k Computed Stringer Reactions

@ STRINGER MEMBER ALTERNATIV!
- I Unitl Stringer2
B I Unitl Stringer3
I Unitl Stringerd
- UL Stringer Unit 2 Layout
SUL Stringer Unit 3 Layout
- [ FLOORBEAM MEMBERS
- &) BRIDGE ALTERNATIVES

-

bl
X

Summary Report

View Detailed Report

General Preferences

B&lDe Bl

Close Bridge Workspace
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Enter the Name of this alternative as shown below.

™ Stringer Member Alternative = O X
Marme:  Alt 1 Stringer definition: 51 End Panel -
Analysis locations Live load distribution Web loss Top flange loss Bottom flange loss Top cover plate loss Bottom cover plate loss

Distance from
left end Side
(ft)

oK Apply Cancel

Click OK to create the stringer alternative and close the window.

BrDR checks to ensure that the length of the stringer definition matches the length of the stringer member alternative

to which you are assigning it when you hit OK or Apply.
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This stringer definition can also be applied to a stringer member alternative for stringer member Unit 3 Stringer 4
since that member is the mirror image of member Unit 1 Stringer 1. The following shows the Structure Framing
Plan schematic after this stringer definition has been applied to these 2 stringer members. These 2 stringer members
are displayed as solid lines since they have stringer member alternatives marked as Existing.

Workspace R

Bridge Companents

- [ STRINGER GROUP DEFINITION GEOMETRY
- [ MEMBER DEFINITIONS
- [ GIRDER MEMBERS
F&G Floor System Geometry
Bl (2 STRINGER UNIT LAYOUT
Bl SUL Stringer Unit 1 Layout
- L8Rk Computed Stringer Reactions
| STRINGER MEMBERS
BT Unitl Stringerl
C5R Computed Stringer Reactions
|3 STRINGER MEMBER ALTERNATIVES
I ait1(g) (€
B T Unit Stringer2
B T Unitl Stringer3
- T Unit1 Stringerd
- SUL Stringer Unit 2 Layout
|= s Stringer Unit 3 Layout
é‘ tsk Computed Stringer Reactions
= STRINGER MEMBERS

3

O+

B I Unit3 Stringerl
B I Unit3 Stringer2
B I Unit3 Stringer3
= I Unit3 Stringerd
£5R Computed Stringer Reactions
- &) STRINGER MEMBER ALTERMATIVES
- I AEE G
- [ FLOORBEAM MEMEERS
- | BRIDGE ALTERNATIVES

Schematic — 0 X
Framing Plan

B haAaQe BEE o 0w v

Skew End Panel
Skewed End Panel GFS System - Floor system with skewed end panels
172372024

Girder 1

Girder 2

Unit 1 Unit 2 Unit 3
End Panel Group Detl‘ (Interior Panel Group Def) 'iEnd Panel Group De

Notes.
* Bolded green (stringer) and blue (floor beam) lines indicate they are included in the analysis.
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An important item to note is that a stringer member definition is not mirrored when it is assigned to a stringer member
that belongs to a stringer unit where the stringer group definition is mirrored. The following sketches best explain
this.

3.0

6'-0"

Stringer Member Definition A

Assume Stringer Member Definition A has a cover plate over the first 3° of its length. When this definition is assigned
to Unit 1 Stringer 1, the cover plate is located at the left end of the member, adjacent to Floorbeam 1. When this
definition is assigned to Unit 3 Stringer 4, the cover plate is still located at the left end of the member, this time

adjacent to Floorbeam 4 instead of Floorbeam 5.

I

3-0"
6'-0"

/

S
(e)
2

Ng
&
(4]
L
Q
&S

Flaorbed
Fldorbedm3
Flaorbedm4

Girder

3-0"
6-0"

<

\4

In order to have the BrDR model consider the cover plate at the right end of Unit 3 Stringer 4, you must create a new
stringer member definition with the cover plate in that location. The following Stringer Member Definition B

illustrates this.

30"

6'-0"

Stringer Member Definition B
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Continue with this example on your own. Create the remaining stringer and floorbeam member definitions and assign
them to the member alternatives. Create girder member alternatives for the girder members and rate the member

alternatives in this superstructure definition.
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