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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 BrR
using the System superstructure definition approach. The focus of this example is the skewed end panels and
geometry of the system. It is assumed that the user of this example is an advanced user who is familiar with the
basics of BrR. As such, the details of creating bridge materials, beam shapes, etc., are not presented in great detail

in this example.

If you have already completed example problem “FS1-GirderFloorbeamStringer Example”, you can open the bridge
you created in that example and jump to Page FS5-5 to start this example. If you have not completed “FS1-

GirderFloorbeamStringer Example”, continue with this page.

From the Bridge Explorer, select File/New/New Bridge to create a new bridge. Enter the following description data:
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FS4 — Skewed End Panel Floor System Example

M Skew End Panel

(oo s

il 8 Ekew End Panel

MEI Structure 1D (), o< End Panel

[T] Template
[ Bridge Completely Defined

Drescription | Dezcriphon [cont'd) I Alternatives | Global Reference Paint | Traffic | Custarm Agency Fielu:ls|

Superstructures
[] Culverts

Marne:

Dezcription:

Location:

Facility Carmied [7]:

Feat. Intersected [B]:

Default Units: [US Customary

Skewed End Panel GFS System

“r'ear Built:

Length: ft
Route Mumber:

Mi. Post:

AASHT W are Association...
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FS4 — Skewed End Panel Floor System Example

Create the following materials for the bridge.

fD Bridge Materials - Structural Steel EI@

Marne: | F7 36 kai steel Description;  Built after 1363 - 36 ki steel

M aterial Properties
S pecified minimum pield strength [Fy) = 36.000 s
Specified minimum tenzile strength [Fu) = s

Coefficient of thermal expansion = 0.00000E5000 44

Density = 0.4300 koo
Modulus of elasticity [E] = 23000.00 ks
Copy To Librany... | | Copy from Library... | [ (] 8 ] | Apply | | Cancel |

M Bridge Materials - Concrete EI@

Mame: 3 ksi cement concrete Description:  class A cement concrete 3 ksi
Compressive strength at 28 daps (') = 3.000 ksl
Initial compreszive strength [f'ci] = k=i

Coefficiznt of thermal expansion = 0.0000080000° 4 ¢

Density [for dead loads) = 0150 kcf

Denzity [for modulus of elasticity) = 0.742 ek
Std Modulus of slasticity ([Ec) = 3199.92 b
LRFD Modulus of elasticity [Ec) =  3625.43 ksi
Std Initial modulus of elasticity = 0.00 ksi
LRFD Initial modulug of elaghcity = 0.00 e

Poisson's ratio = 0.200

Composgition of concrete =

Modulus of rupture = 04168 bt
Shear factor = 1.000

Splitting tenzile strength [fot] = besi

Copy To Library. .. | | Copy from Library. .. | [ Ok l | Apply | | Cahcel
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FS4 — Skewed End Panel Floor System Example

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 I Shape EI@
MName: ‘W 21x62 Ruolled shape type
@ ' Shape (") M Shape
Description; " 21862 Imparted from AISC T ables [1334) (71 S Shape ©) HP Shape

Dimensions | Properties

f _+_| —Yh-I—q—l I1.3?5I:| in
06150 i | —TT

% Zngsn
|

‘I
B2400 L—J

Copy To LiI:urar_l,l...] [Eu:up_l,l framm Library... ] [ (] ] [ Apply ] [ Cancel

in
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Add the following appurtenance to the bridge.

™ Bridge Appurtenances - Generic EI@

Mame: < parapet with curb

Description; 2 parapet including curb width

All dimengions are in inches

Distance from edge to centroid = 12.0000

Reference Line —m ' ’ Barier load = 0.300 kip/ft
Width =
24,0000
Effeu:_tive wind le— Gereric Shape
height =
36
w Back Fraont
Copy fram Libran. . | [ ] 4 ] | Apply | | Cancel
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FS4 — Skewed End Panel Floor System Example
Double click on SUPERSTRUCTURE DEFINITIONS (or click on SUPERSTRUCTURE DEFINITIONS and

select File/New from the menu or right mouse click on SUPERSTRUCTURE DEFINITIONS and select New from

the popup menu) to create a new superstructure definition. The dialog shown below will appear.

Mew Superstructure Definition @

(@ Girder Systern Superstiuctune

) Girder Line Superstructune Superzstucture Definition YWizard

(7 Floor Systemn Superstructure

(7 Floor Line Superstiucture

(7 Truss Spstemn Superstructure

() Truss Line Superstructure

(") Reinforced Concrete Slab System Superstructure

() Concrete Multi-Cell Box Superstructure

0k ] [ Cancel

Selecting Floor System Superstructure will display three types of floor system superstructure definitions.

Mew Superstructure Definition @

() Girder System Superstructure
(7 Girder Line Superstiucture Superztiucture D efinition YWizard
(@ Floor Systern Superstuchune
7 Flaar Line Superstructure
() Truss Systern Superstructure
() Truss Line Superstructure
I Reinforced Concrete Slab System Superstructure

() Concrete Multi-Cell Box Superstucture

% ﬁ( ]_J_J_J_J_J_J_—
k |

Girder Floorbeam Floorbeam Stringer

] ] [ Cancel
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Select Girder Floorbeam Stringer and click OK. The Girder Floorbeam Stringer Floor System Superstructure

Definition window will open.

Enter the appropriate data as shown below.

™ Girder Floorbeam Stringer Floor System Superstructure Definition

fo e =]
Drefinition .f-\nal_l,lsisl Engine
Mame; Floar spstem with skewed end panels
Description: -
Default Urits: | U3 Custaman -
Main Member Span Deck type:
Murber of main members: 2 < Lengths Along t.he
Reference Line:
Main member number of gpans: 1 = - Length
Main members support the deck: (*)
1 T0.00
Main member configuration: Member Alt. Types
Mumber of stringers: 4 = Steel
PS5
Stringers frame into floorbeam; [ R/
Mumber of stinger units: 3 = Timber
QK. ] [ Apply ] [ Cancel

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

L

I I I E—__—Stringer
Z l&— Main member (girder)
Floorbeam
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FS4 — Skewed End Panel Floor System Example

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

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

Stringer

FB

In the interior panels, the stringers
are 2 continuous spans over 3

FB FB

floorbeams.

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

Girder
/S S1 S1 /
NG N (32] < (%)
S/SLE 1= s s
¢ g o o 5
'KQ o Qo Q L
S s1 S = 2 S
& S 2 Sl—SL/S
/ T o T
S1 S1 _S1
/ Girder
30-0" 20-0" L 20-0" 30-0"

<

| Stringer Unit 1

»e

Stringer Unit 2

Stringer Unit3

»
»

A

(Stringers are shown in red)

Framing Plan

There are 3 Stringer Units in this superstructure definition
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FS4 — Skewed End Panel Floor System Example

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
™ <
£ £ é
0 pit)
| | < S
o o \00
kS o <
[T [N
Girder
) 15-0" ‘L 20'-0" ;L 20'-0" ;l 15._0..‘
pre > >ie
) 700" |
Framing Plan Superstructure Definition

Reference Line
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FS4 — Skewed End Panel Floor System Example

The partially expanded Bridge Workspace tree is shown below:

Bridge Workspace - Skew End Panel

E
E
E
E

El .....
El .....
3 .....
El .....

E| .....

= M Skew End Panel

(2 Materials

([ Beam Shapes

([ Appurtenances

(3 Connectors

[(1 Diaphragm Definitions

([ Lateral Bracing Definitions

=L Impact / Dynamic Load Allowance
MFF LRFD Multiple Presence Factors
[C] Factors

[C3 LRFD Substructure Design Settings
ES Environmental Conditions

OF Design Parameters

=l [ SUPERSTRUCTURE DEFIMITIONS

(=] Floor system with skewed end panels

------- j Impact / Dynamic Load Allowance
....... 24 Load Case Description

------- A Framing Plan Detail

....... i1 Structure Typical Section

------- =Hr Superstructure Loads

------- |:| Shear Connector Definitions

- [0 Stiffener Definitions

------- FML Floorbearn Member Locations

------- (L] STRINGER GROUP DEFINITION GEOMETRY
[ (L MEMBER DEFINITIONS

- [_J GIRDER MEMBERS

[ FSG Floor System Geometry

B (3 STRINGER UNIT LAYOUT

|_:_| ..... SUL Stringer Unit 1 Layout

------- t5R Computed Stringer Reactions
= [Z1 STRINGER MEMBERS
: I Unitl Stringerl
I Unitl Stringer2
I Unitl Stringer3
I Unitl Stringerd
[ SUL Stringer Unit 2 Layout
[+ SUL Stringer Unit 3 Layout

e [C FLOORBEAM MEMBERS

([ BRIDGE ALTERNATIVES
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FS4 — Skewed End Panel Floor System Example

This example does not cover creating a Bridge Alternative, Superstructure or Superstructure Alternative as those

windows have been covered in numerous other examples. We will continue with describing this superstructure

definition.

Double click on Load Case Description to define the dead load cases. Click the Add Default Load Case

Descriptions button to add four default load cases. The completed Load Case Description window is shown below:

M Load Case Description =] =]
Load Case Name Description Stage Type (Egn:;
DCA DC acting on nen-composite section MNon-composite (Stage 1) \=|(D,DC hd
pcz DC acting on long-term composite section |Composite (long term) (Stage 2) | =||D,DC hd
DWW DW acting an long-term composite section |Composite (long term) (Stage 2) | = || D,DW had
SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) \=|[D,DC [

Last Modified: 8/30/2016
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Mew ” Duplicate ” Delete ]

]|

Apply

” Cancel ]




FS4 — Skewed End Panel Floor System Example

Enter the appropriate data on the Framing Plan Details window as shown below:

oo =]

™ Structure Framing Plan Details

Humber of main member spans = |4 Number of main members = | 2 Murnber of stingers = |4
Layout | Diaphragms
Fain Member tMember S pacing Orientation
Support Skew (@) Perpendicular to member
Skew
Support (Deqrees Along suppart Stringer Spacing
1 45.0000 Stringer Spacing
2 45.0000 tain Member Spacing Stringer, ()
——— Bay | start of| End of
SLISTEIEETT Stri Stringer|
Girder (ft 1 rlggnenr ng 2
Bay | startof | Endof : :
Member | Membel 2 5.00( 6.00
1 30.00) 000 3 6.00] 6.00

QK ][ Apply ” Cancel

This superstructure does not have any lateral bracing between the girders so we will not enter any data on the

diaphragms tab.

Last Modified: 8/30/2016 12
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The Structure Framing Plan Schematic appears as follows. The girders appear as dashed lines because we have not
defined any girder member alternatives yet. The stringers do not appear in the framing plan yet because we have not
located the stringer members along the length of the superstructure yet. The floorbeams do not appear either

because we have not entered any information about the number of floorbeams or where they are located.

M Schematics: Framing Plan View EI@
B|(® Q¢ | B % —|100% -

'anel

Skewsd End Panel GFS System - Floor system with skewsd end pansls

Girder 2
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FS4 — Skewed End Panel Floor System Example

Next enter the data describing the typical section as shown below.

M Structure Typical Section

superztructure definition ref. line

Distance from left edge of deck to i Distance from right edge of deck to

|| superstiucture definition ref. line

L_ Superstructure Definition

Reference Line

s

Left edge of

deck to first —{ T I I

stringer | (i

Superstructure definition reference ling is | within

Start
Distance from left edge of deck ta 17.00
superstructure definition reference line = :
Distance from right edge of deck to 17.00
superstructure definition reference line = )
Left edge of deck ta first main member = 2.00

Left edge of deck to first stinger = 2.00

M Structure Typical Section

ft

ft

A —

——Left edge of deck to first main mernber

w | the bridge deck.

End
17.00 it

700 |y
2.00 it

8.00 it

Deck | Deck [Cont'd] | Parapet | Median | Railing | Generic | Sidewalk | Lane Position | Stiped Lanes | “Wearing Surface

Ok, ] | Apply | | Cancel

BN BT (x

Distance from left edge of deck to | Distance from right edge of deck to

i

supershuctue definition ref. ling |, superstuctue defintion ref. line

L_ Superztructure Definition

Reference Line

5

Deck | Deck [Contdl | Parapet | Median | Railing | Generic

|
Left edge of — I
deck tofirst —o—]: I I : I I I
shringer I 11 1 I ]
4 ——Left edge of deck ta first main member

Sidewalk | Lane Pogition | Striped Lanes | “weanng Surface

Deck concrete: | 3 ksi cement concrete - |

Total deck thickness; 30000

in

Load casze: | Engine Aszigned

T |

Deck crack contral parameter: |

Sustained modular ratio factor:

Last Modified: 8/30/2016
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FS4 — Skewed End Panel Floor System Example

M Structure Typical Section

=R ECR (=

Back

Front

lg—— Generic Shape

Deck | Deck [Cont'd] I Farapet | tedian | Hailingl Generic | Sidewalk I Lane Paszition I Striped Lanes | ‘wearing Surface

Edge of Deck Diztance At Distance At Front Face
Name Load Case | Measure To | Dist. Measured Start End BT
From () (ft)
2" parapet with curb ||| DC2 > |[Back |=|[LeftEdge |=| 0.00 0.00 (Right ||
2" parapet with curb ||| DC2 > |[Back = |[Right Edge || 0.00 0.00 (Left [hd
[ e ] [ Duplic:ate ] [ Delete ]
[ )8 ] [ Apply ] [ Cancel ]
M Structure Typical Section E\@
- (4] 4
[E] “— Superstructure D efinition Reference Line
__ Travelway 1 -~ I |__ Travelway 2 _J
|
i

Deck I Deck [Cont'd) I Farapet I Median | Fiailing | Generic | Sidewalk, | Lane Position | Stiped Lanes | Whearing Surface|

Diztance From Left Edge of | Distance From Right Edge of | Distance From Left Edge of | Distance From Right Edge of
Travelway Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure
Number Definition Reference Line Definition Reference Line Definition Reference Line Definition Reference Line
At Start (A) At Start (B) At End (A) AtEnd (B)
(ft) (fty (ft) (ft}
1 -15.00 15.00 -15.00 15.00
LRFD Fatigue
Lanes awailable to trucks:
"] Overide Truck fraction: ’ MNew l [ Duplicate l [ Delste ]
[ QK ] [ Apply ] [ Cancel ]

Last Modified: 8/30/2016
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FS4 — Skewed End Panel Floor System Example

This superstructure does not contain any transverse or bearing stiffeners so we will not create any stiffener

definitions.

Enter the locations of the floorbeam members as follows.

M Floorbearn Member Locations

(o ][O/

Floorbeam R;Tn.etrence Offset Location Skew

Name ‘SE;?':E (ft) (ft) {Degrees)
Floorbeam? 0.00 0.00 0.00 45.0000
Floorbeamz 0.00 15.00 15.00 0.0000
Floorbeam3 15.00 20.00 35.00 0.0000
Floorbeamd 35.00 20.00 55.00 0.0000
Floorbeams 55.00 15.00 T0.00 450000

Floorbean

Location =

Wizard.. ’ Few H Duplicate H Delete ]

[ (] H Apply ][ Cancel ]

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, we would
have to use a floor line superstructure definition to describe this superstructure.

Last Modified: 8/30/2016 16
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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 O' which is
the girder support line.

Superstructure Definition
Reference Line

_____ Girder
L/
/51 s1 s1
g o~ ™ <
NS E| s Bl s /R
o~ o o o o
S 2 = 2 L
/st 3 S 8l —SLe
[V [V L
S1 S1 s1
Girder
L. 30-0 A 20'-0" A 200" A 30-0" N
»ie

e ¢

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.

M Schematics: Framing Plan View

BIRQ QA% |[E% ~|hoos -~

[E=% Nol ===

Skew End Panel
Skewed End Fanel GFS System - Floor system with skewsd end pansls
07141

Last Modified: 8/30/2016 17
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FS4 — Skewed End Panel Floor System Example

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. We will create 2 stringer group definitions and then

assign them to the appropriate stringer units.

Enter the following data to describe the stringer group definition we will assign to the end panels.

M Stringer Group Definition Geometry

E=R[EER]x
Name: End Panel Group Def Dezcription: e
Stiinger Span Lengths | Diaphragms
Mumber of floorbeans that support this stringer group definition; 2 =
&l floorbeamns are perpendicular to the structure definition reference line: ) Yes @ Mo
Floorbeam Spacings
Select the floorbeam spacings which can Floorbeam| Skew Off.‘q'w
be used to define the stinger span lengths Spacing Angle StringerSupport Cantilever
in thiz stringer group definition: (ft) {Degrees) Lf;‘:”ﬂ?h
Possible Floorbeam Spacing -
ift] 0.0000|45.000 | =| Simple [ 0.0000

: 15.0000|0.000 | =| Simple [ 0.0000

20.0000
Computed Rezulting Stringer Span Lengths
Length | Cantilever|
SPanf iy | span
1 [15.0000 |:|
0k ] [ Apply ] [ Cancel
Stringer
FB FB
Stringer Support Type: Simple Simple

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

Last Modified: 8/30/2016
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The stringers in this stringer group definition are supported by 2 floorbeams. The Possible Floorbeam Spacing list
shows all of the possible combinations of adjacent floorbeam spacings between 2 floorbeams. BrR 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, BrR 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, BrR 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.

Last Modified: 8/30/2016 19
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The stringer group definition that will be applied to the interior panels is defined as follows.

™ Stringer Group Definition Geometry

Marne;

Interior Panel Group Def

[ -E)- ]
Description;

Stinger Span Lengths | Diaphragms

Mumber of floorbeams that suppart this stinger group definition; 3

&l floorbearns are perpendicular to the structure definition reference line: @) Yes
Floorbeam Spacings

1 M

Selzct the floorbeam spacings which can Floorbeam|  Skew Offset/

be used to define the stringer span lengths Spacing Angle StringerSupport Cantilever

in this stringer group definition; (ft} {Degrees) Length

Pozzsible Floorbearn Spacing - ()
ift) 0.0000|0.000 |=| Simple | 0.0000

15,0000, 20,0000 20.0000|0.000 || Continuous || 0.0000
20.00 100 20.0000(0.000 |=| Simple |+ 0.0000
20,0000, 15.0000

Computed Rezulting Stinger Span Lengths
Length | Cantilewver

(ft) Span
1 |20.0000 ]

2 |20.0000 M

Lok J[ eesy J|

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 To...” button to copy the data to the other diaphragm bays.

™ Stringer Group Definition Geometry

(=[O ]

Mame: |nterior Panel Group Def

Stiinger Span Lengths | Diaphragms |

D escription:

Diaphragm Bay: |1 - Diaphragrm
Copy Bap To... wizard,
Start Distance Diaphragm Humber Length End Distance Load
m___ Spacing | pespac (1t} (m {kip)
Left Right (ft) Left Right
0.00 0.00 0.00 1 0.00 0.00 0.00 0.120
0.00 0.00 20.00 2 40.00 40.00 40.00 0120
[ Hew ] [ [Duplicate l [ Delete ]
[ Ok J [ Apply ] [ Cancel ]
Last Modified: 8/30/2016 21



FS4 — Skewed End Panel Floor System Example

Assign Stringer Group Definitions to Stringer Units

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 Systern Geometry

[ 5]

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.

End of previous unit is
intersection of last floorbeam
in the stringer group definition
and superstructure def.

reference line
Girder

[] Include floorbeams in unit references
Distance to
Stringer, . Unit Referenced from Stringer Group .
- Stringer Grou Include in
Unit Degﬁn'rtinn = Left End of Superstructure, Definition Mirror Group Definition; , - s
Number or End of Previous Unit Workpoint
()
Unit 1 |End Panel Group Def |« |(Left end of structure |+ | 0.00 |Mone = [71
Unit 2 |Interior Panel Group D| = |(End of Previous Unit | »| 0.00 |Mone =l [71
Unit 3 |End Panel Group Def |=|(End of Previous Unit =] 0.00 |Vertical and Horizo =] [7]
[ 0k J [ Apply l [ Cancel

Stringer group definition
workpoint is intersection of first
floorbeam in the stringer group
definition and the superstructure

/ def. reference line.

Superstructure Definition

[ Reference Line

s
(32)
gl S1
©
......... —D e — — — — —
o| S1
(=)
o
S1
Girder
| 30-0" | 40'-0" | 30-0" N
< e e ql
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

Last Modified: 8/30/2016
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FS4 — Skewed End Panel Floor System Example

The Structure Framing Plan schematic appears as follows. The girder, floorbeam and stringer members all appear as
dashed lines because we have not defined any member alternatives for any members.

M Schematics: Framing Plan View EI@
B(LQae|B% |0 -
Skew End Panel
Skev End Panel GFS System - Floor system with skewed end panels
OTI4IE

|
|
.f
|
|

Unit 2
{End Panel Group Def)

Unit 1 . _Unit2
{End Panel Group Def) {Interior Panel Group Def)
ot
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Defining Stringer Member Definitions

We will now create one of the stringer member definitions for a stringer in the end panel. Since the stringer member
lengths vary in this end panel, we will have to create a stringer member definition for each stringer member in the

panel. For this example, we will create a stringer member definition that will be applied to the first stringer in the

structure typical section. This stringer member has a length of 6°.

=)

Mew Stringer Definition
b aterial Type: Girder Type:
Built-Lip
Flate

Falled

[ QK. ] [ Cancel
M Stringer Definition EI@
MWame: 51 EndPanel
Description | Specs | Factors | Enging | Control O ptiohs
Description: “  Material Type: |Stesl
Stringer Type: |Rolled
Default Units:
Stringer property input method Self Load
@ Schedule-based Load caze: | Engine Azzsigned -
) Cross-section based Additional self load = kip/ft

Stringer Span Lengths

@ Enter stringer zpan lengths

Additional zelf load =

4

() Azsaciate with stringer group definition: | End Panel Group Def

Strnger Span Lengths

Default rating method:

= ; LFD -
Murmber of spang: 1 + | Span Length | Cantilever
(ft) S End Bearing Locations
! 6.00 O Left: i
Right: i
] 8 l [ Apply l [ Cancel
Last Modified: 8/30/2016 24




FS4 — Skewed End Panel Floor System Example

When we define the stringer span lengths, we cannot use the “Associate with stringer group definition” option.
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 we did that, the stringer definition would have a
length of 15” not the 6’ that we need. Therefore, select the “Enter stringer span lengths” radio button and enter the

stringer span length in the grid.

Describe the stringer member definition as follows.

™ Stringer Profile

Type:  Rolled Shape

Shape | Top Cover Plate | Bottom Cover F'Iate|

Start End
Ls h
Shape Distance e(r;tg}'t Distance Material
(Tt} (Tt}
W 2182 0.00 5.00 6.00 |FY 35 ksi steel |

e

” Duplicate ”

Delete ]

Last Modified: 8/30/2016
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FS4 — Skewed End Panel Floor System Example

#M Deck Profile

(=[O )

Type: Rolled

Deck Concrete

Reinfarcement

Shear Connectaors

start [ o End Structural E::?;;"" E::ndg'";""
Waterial DBE;?':E (ft) DBE;?':E m'i;"}m Width (Std) Width (LRFD),
(in} (in}
3 ksi cement con | = 0.00| 8.00 6.00 2.5000 60.0000 60.0000
[ M e ” Duplicate ] [ Delete ]
(] ” Apply ” Cancel ]
M Deck Profile E=N Eol =
Type:  Rolled
| Deck Concrete I Heinfu:uru:ement| Shear Connectars
Start End Transverse
Distance LT&T“ Distance CD”T;mDr Num;ﬂei;per N;;:;Z;Dr Spacing
(Tt} (Tt} {in)
0.00| 6.00 5§.00 [Composite [
[ e ” Duplicate H Delete ]
(] ” Apply ” Cancel ]
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Last Modified: 8/30/2016

The description of the stringer member definition is complete.

27

% Haunch Profile EI@
Haunch Type: [] Embedded flangs
@ I |
E s T
f AT il |
1 73
Z2 £4
b3
; Start End
=] ) Length| Z1 Z2 Z3 Z4 bl Y2
Distance: Distance| . - ) ; ) )
(ft) (ft} (f) (in} (in} (in} (in} (in} (in}
T? 0.00) 6.00 §.00 | 0.0000 (00000 | 0.0000 | 0.0000 | 1.0000 (1.0000
[ Mew ] [ Duplicate ] [ Delete ]
[ Qk H Apply ” Cancel ]
% Lateral Support =3 EeR==<=
T
AE‘ Start Digtance L:‘ Length ..: =
I " Ll
Ranges | Locations
Top Flange
Start End
Distance Le(r;tg}'th Distance
(ft) (Tt}
0.00 6.00 6.00
[ e ] [ Duplicate ” Delete ]
[ QE. ] [ Apply ] [ Cancel ]
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Now create a stringer member alternative for stringer member “Unit 1 Stringer 1” and assign this stringer definition

to it.

™ Stringer Member Alternative EI@

Mame: Al 1 Stringer Defirition: [51 End Panel V]

Analyziz Locations | Live Load Distribution | ‘web Loss I Top Flange Lozz I Eattom Flange Lozs I Top CoverPla * | ¢

Distance From
Left End Side

(ft)

[ e ” Duplicate ][ Delete ]

[ ak. ][ Apply H Cancel ]

BrR 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”.

M Scheratics: Framing Plan View EI@
B |R)® & 4 | @ w0 -

Skew End Panzl
ed End Panel GFS System - Floor system with skewed end panels

Unit 3
{End Panel Group Df)
I 1 1 1

Unit 2
{Interior Panel Group Def) |
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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"

\ 4

A

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.

o
) oo |
~N ™ <t
& £ £ é
<) D 3 5 &
& g g g &
Q
< S S S O
[N L [N
1—
{
Girder
o
) oo |

In order to have the BrR 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.

| —

3-0"

6-0"

»
L

A

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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