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Mesh Generation and Dead Load AnalySi@mple|



3DFEMS5T1 Mesh Generation and Dead Load Analysiample

AASHTOWarridge Design and Rating Training
3DFEM%, MeshGenerationrand Dead Load Analy&sample

Topics Covered

1 3D modeldeck mesh generation
1 Dead load only analysis

M 3D model validation

Overviewof mesh generation options

1 Number of shell elements
9 Target aspect ratio for shell elements

1 Node merge tolerance by span

This tutorial describes the data entry éocurved stedadirder system bridga BrDR version 7. This tutorial
illustratesthe process of using the dead load only anatgsitetermine appropriate mesh generation options for a

particular modelThe impact of each mesh generation option ordduk shell elements is discussed.
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ExampleCurvedSteel Girder Bridge
FramingPlan
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Structure Typical Section
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Curved Girder Structuf@ata Entry
Create a new bridge from the bridge explorer menu.

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

u & Import @é

Mew © Batch ~ Find
Bridge Manage
-7 Favorites Folder
- Recent Bridges bt Endoslil)
-9 Al Bridges 1 TrainingBridge1 Training B
i Templa.tes 2 | TrainingBridge2 Training Bl
B9 Deleted Bridges 3 | TrainingBridge3 Training B
4 PClTrainingBridgel PCl Trainin)
5 | PCIMrainingBridge2 PCITrainin
6 | PClTrainingBridge3 PCl Trainin)
7 | PCIMrainingBridged PCITrainin
8 | PClrainingBridge5 PCI Trainin)
9 | PCIMTrainingBridge6 PCITrainin
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Assign the bridge ID, NBI structure ID, bridge name and other relevant information. Because this bridge will only

containa superstructur®nly theduperstructure®option needs to beeleted in the Bridge Worksgpa View After

i nputting the bridge description, select 60K®&6 to
M Mesh Generation - O X
Bridge Warkspace View
Temnplate Superstructures
Bridge ID:  [Mesh Generation MBI structure I (8):  Mesh Generation Bridge completely defined Culverts
Substructures
Description Description (cont'd) Alternatives Global reference paint Traffic Custom agency fields
Mame: Mesh Generation Example ‘Year built: 2023
Mesh Generation and Dead Load Only Analysis Training
Description:
Location: Pittsburgh, PA Length: 35 ft
Facility carried (7): Route number: 376
Feat. intersected (6): Mi, post:
Default units: US Customary v
Eridge association..
CK Apply Cancel

LastModified: 11/2/2023
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First define the componenfBhis structure has appurtenance?, steel shapes, a concrete matedal a steel
material.

Appurtenances
Parapet( Use 6 Copy from I ibraryéd to save time.)

™ Bridge Appurtenances - Parapet - O ¥
MName: Jersey Barrier
Standard New Jersey Barrier

Description:

All dimensions are in inches

) Additional load: kip/ft Parapet unit load:
0.15 Jecf
2
12 —| | |— 7 Caleulated properties
Reference " T Roadway Net centroid (from
Line r 0 Surface reference ling):
* 7.880 in
19 Total load:
. J
& 10 0.505 kip/ft
¥
Back, Front :: 3
Copy from library... OK Apply Cancel

LastModified: 11/2/2023 6
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Steel Shapes:

Angles:
L5x5x1/2:( Use O6Copy from | ibraryéd to save
M Steel Angle — O *
Narme: L 5x5x1/42
L 5x5x1/2 Imported from AISC Tables (2011)
Description:
Dimensions Properties
5 in
142 Tan alpha:
[
® 5 in
in ¥
142 in
0.5 in
Copy to library... Copy from library... QK Apply Cancel
| Shapes:
Wi6x67:( Use O0Copy from |l ibraryéd to save
M Steel | Shape — [m| *
Name: W 16x67 Rolled shape type
W 16x67 Imported from AISC Tables (2011) O W shape M shape
Description: S shape HP shape
Dimensions Properties
1 in 107 in
_+_ Ay
0.665 in J_ !
b b
_4'_ 163 in
0395 in —in L
C————
LLJ
10.2 in
Copy to library... Copy from library... oK Apply Cancel
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Materials:
Concrete:
ClassA(US){ Use 6Copy from libraryéd to save ti me.
&M Bridge Materials - Concrete - O X
Mame: Class A (US)

Description:  Class A cement concrete

Compressive strength at 28 days ('c):  4.0000006 kesi
Initial compressive strength (f'ci): ksi
Compasition of concrete: MNermal e
Density (for dead loads): 015 ke
Density (for modulus of elasticity): 0.145 ket
Poisson's ratic: 0.2

Coefficient of thermal expansion («):  0.000006 1/F

Splitting tensile strength (fct): =

LRFD Maximum aggregate size: in
Compute
Std madulus of elasticity (Ec): 3644.149254 ksi
LRFD modulus of elasticity (Ec): 3986.548657 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std madulus of rupture: ksi
LRFD modulus of rupture: 0479857 kesi
Shear factor: 1
Copy to library... Copy from library... oK Apply Cancel
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Structural Steel:

Grade50W({ Use 06 Copy from libraryédé to save ti me.
M Bridge Materials - Structural Steel — O >
Narme: Grade 50W

Description:  AASHTO M270 Grade 50W

Material properties

Specified minimum yield strength (Fy):  50.0000073 ksi
Specified minimum tensile strength (Ful:  70.0000102 kesi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 049 ket
Madulus of elasticity (E): 20000.004206 ksi
Copy to library... Copy from library... oK Apply Cancel

With all the bridge components defined, the bridge workspace tree stmwulshclude all thdollowing
components.

Workspace

Bridge Compaonents

- M Mesh Generation
& |} Companents
[ Jersey Barrier
- L L 5x5x1/2
LW 16x67
- T Class A (US)
----- T Grade 50W
- B2 Diaphragm Definitions
- [ Lateral Bracing Definitions
- |3 SUPERSTRUCTURE DEFINITIONS
- |3 BRIDGE ALTERNATIVES

LastModified: 11/2/2023 9
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Diaphragm Definitions
Definethe diaphragm®ouble click ond Di a p Defiangint mn thebralge workspace tree to add a new
diaphragm definitionThis structure hasnediaphragm

Workspace Fa

Bridge Components
- M Mesh Generation
- |3 Components
L Jersey Barrier
= | L5x5x1/2
T W 16x67
T Class A(US)
= SO

B2 ﬁphmgm Definitions

<

[ Lateral Bracing Definitions
- 2 SUPERSTRUCTURE DEFINITIONS
- | BRIDGE ALTERNATIVES
D Diaphragm Definitions — O X
Name: K Frame Diaphragm type: Type 2 s Mumber of elements in fixed member: 4~

Members Connections

Diaphragm types: .
Member Shape Sectlo_n Section location Material
arientation

A
AB L 3x3x1/2 | Vertical ~ | Top Left ~ | Grade 50W

CcD L 5x5x1/2  ~ | Vertical ~ | Top Left ~ | Grade 50W

i

Type: 1 AE L 5x5x1/2 | Vertical ~ | Top Left ~ | Grade 50W

¥ EB L 5x3x1/2  ~ | Vertical ~ | Top Left ~ | Grade 50W

p-J

K

Type: 2

p

¥

Conneaction Sut;szn (i:}l Mi?;:_lrEd
Tyve:3 A Pinned Top of Web s
B Pinned Top of Web v
A E B C Pinned Bottom of Web
I D Pinned ™
E Pinned S

Type: d

QK Apply Cancel

LastModified: 11/2/2023 10
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Superstructure Definition
Create a newirder systensupestructure definition in the bridge workspace tree.

Workspace

Bridge Components

= I Mesh Generaticn
& ) Components
b Jersey Barrier
| LSx5x1/2
- W 1667
T Class A (US)
----- T Grade 50W
- & Diaphragm Definitions
= &2 K Frame

M New Superstructure Definition X

(. Girder system superstructure

Girder line superstructure Superstructure definition wizard
Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure

Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

0K Cancel

LastModified: 11/2/2023 11
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In thegirder systemsuperstructure definition window, enter the following informatiorMake sure to input the
horizontal curvatureA girder system structure cannot be modified from straight to curved or curved to straight after
ithas beendefineeave the default anal ys.iTeseomibhstwill begrodiiadnder t he

laterSel ect 60K6 to close and save the window.

% Girder System Superstructure Definition — m} X

Definition Analysis Specs Engine

MName: Span 1 Modeling
o Multi-girder system MCB
Description:
Deck type:
Concrete Deck
Default units: US Customary  ~ Enter span lengths For PS/PT only
along the reference X
Number of spans: 10 line: Average humidity:
Number of girders: 6 O i Length %
et )
3 1 35 Member alt. types
Steel
P/S
R/C
Timber
P/T

Horizontal curvature along reference line

Horizontal curvature Distance from PC to first support line: ft
Superstructure alignment Start tangent length:
O Curved Radius: 900 ft

Tangent, curved, tangent Direction: Right

Tangent, curved
End tangent length:

Curved, tangent

Distance from last suppert line to PT: ft
Design speed: 45 mph
Superelevation: 5.8 %

Apply Cancel
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Expand the tree for the neyirder systenstructure definition.

Bridge Compaonents

Ij- M Mesh Generation
[L]--- (] Compaonents
- [y Jersey Barrier
L L 5x5x1/2
W 16x67
- T Class A (US)
----- T Grade 50W
L |2} Diaphragm Definitions
L EKFrame
E’ Lateral Bracing Definitions
- () SUPERSTRUCTURE DEFINITIONS
2 b Span 1
- = Impact/Dynamic Load Allowance
- 2t Load Case Description
- 457 Framing Plan Detail
- [ Bracing Deterioration

- BSC Bracing Spec Check Selection
- m Structure Typical Section
- e Superstructure Loads
@' Shear Connector Definitions
B [ Stiffener Definitions
=- & MEMBERS
- I Gl
- T a
Ics
I
S
CIE W c ]
""" i) BRIDGE ALTERNATIVES

LastModified: 11/2/2023 13
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Load CasBPescription
Add the default load case descriptions for the girder system superstructure.

™ Load Case Description - m} *®
Load case name Description Stage Type =k
(days)
DC1 DC acting on non-composite section Non-composite (Stage 1) ~ | DDC
Dc2 DC acting on long-term composite section | Composite (long term) (Stage 2) ~ | DDC
oW DW acting on long-term composite section | Compasite (long term) (Stage 2) ~ | DDW

» | SIP Farms Weight due to stay-in-place forms Non-composite (Stage 1) ~ | DDC

“Prestressed members only f:s: :IZ::‘:I'I:::E:; New Duplicate Delete

oK Apply Cancel

Framing Plan Detall
Enter theframing plan detailin the Structure Framing Plan Detailswindow. First, input thefollowing

information in the O6Layoutd tab. Sel evndowoparppl yd6 to sav

@ Structure Framing Plan Details - u] X
Number of spans: Mumber of girders:
layout = Diaphragms  Lateral bracing ranges
Girder spacing orientation Distance from superstructure definition . w
reference line to the leftmost girder: =
Q Perpendiculer to girder
Suppart | W Default member bearing alignment: Girder radii:
PPOM | (degrees)
S Girder bearing ChDI'd Member  R2dius
2 5275 Girder spacing &1 927
Fndar () > Tangent ~
G2 92025
b3y Guartof Endof 2| Tangent v

girder | girder G2 9135
1 675 675 > |64 906.75
2 675 673 G5 29873
3 675 675 G6 89075

4 8 8

4 »
Apply to all members
aK Apply Cancel
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Next input the diaphragms for tigirder system structur@he diaphragms must be input within each girder bay.
With 6 girders, this structure will have 5 girder bayhen inputting distances along girders, especially for curved
structure, try to beprecise.The system length tolerance and ¢ireicture FEM node tolerance will be used to
determine whertwo points are equalhesetoleranceprovide some flexibility when inputting distanc&enerally,
though it is best to use consistent inputs when entering data in different windows.

Forexample, if a girder i80.0feet longand the system length tolerance is 0.01 feet, éheiaphragm &29.97feet
would notbe considered at the end of the girddre finite element model would include nodes at 29.97 ft and 30.0
ft. It is recommendetb place the diaphragm a0.0feet to match the input for the girdéfsing a smaller tolerance,
for example, 0.001, would meaeparate nodes could be generated at 29.995 ft and 30.000 ft.

Note: The following screenshotgere taken after updating the BrDR preferences for the bridge workspace to
display the entered number of decimal positions.

Girder Bay 1:

&y Structure Framing Plan Details - a X
Number of spans: Number of girders:
Layout = Disphragms Lateral bracing ranges
Girder bay: 1 w Copy bay to.. D:{i:’rzg'“
Start End
Left Right
Sraang Support distance diaphragm | diaphragm | Number = € Foht distance Load )
reference ®) length length ) Diaphragm
or number spacing spacing  of spaces e e (kip)
Left girder Right girder (ft) (Ft) Left girder | Right girder
Both Girders v |1 v 0 0 0 0 1 ] 0 0 0 025 KFrame v
Both Girders ~o o 18.99 108 o o 1 1] o 1899 108 0.19 | KFrame o
Both Girders v | 1 v 2078 216 0 0 1 0 0 2978 216 019| KFrame
I BothGirders v |1 3414| 34207486 0 0 1 0 0 3414| 34207486 025
New Duplicate Delete
oK Apply Cancel
D Structure Framing Plan Details - [m] x
Number of spans; Number of girders:
Layout | Diaphragms | Lateral bracing ranges
Girder bay: 2 w Copy bay ta.. Daﬁ:’rzg’“
Start End
Left Right
Spacing Support distance diophragm | diaphragm | Number | € [zt distance Load ’
reference ® length length ) Disphragm
e number spacing spacing  of spaces e ) (kip)
Left girder Right girder (f) (Ft) Left girder  Right girder
Both Girders v |1 0 0 0 0 1 0 0 0 0 025 KFrame v
Both Girders v | 1 216 1342 0 0 1 0 0 216 1342 019 Kframe
> BothGirders v [1 v 34207 343686 0 0 1 0 0| 34207 343686 025 KFrame v
New Duplicate Delete
oK Apply Cancel
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Girder Bay 3:

My Structure Framing Plan Details — [m]
Number of spans: | Number of girders:
Layout  Diaphragms Lateral bracing ranges
Girder bay: 3 ~ Copy bay to.. D:f’z’;’rzgm
Start End
) ! Left Right :
Jrzehy Support distance diaphragm | diaphragm | Number | LEft fioht distance Load :
reference ) " length length ) Diaphragm
p— number spacing spacng | ofspaces () H (kip)
Left girder Right girder (f) (W] Left girder  Right girder
Both Girders v |1 v 0 0 0 0 1 0 0 0 0 025 KFrame v
Both Girders v |1 v 1342 524 0 0 1 0 0 13.42 524|019 KFrame v
Both Girders v | 1 3053 2235 0 0 1 0 0 3053 2235 019 KFrame
> | Both Girders v |1 v 34368 | 34630481 0 0 1 0 0| 34368 34630481 025 KFrame v
New Duplicate Delete
oK Apply Cancel
Girder Bay 4:
My Structure Framing Plan Details — [m]
Number of spans: | Number of girders:
Layout  Diaphragms Lateral bracing ranges
Girder bay: 4 ~ Copy bay to.. D:f’z’;’rzgm
Start End
) ! Left Right :
Jrzehy Support distance diaphragm | diaphragm | Number | LEft fioht distance Load :
reference ) " length length ) Diaphragm
p— number spacing spacng | ofspaces () H (kip)
Left girder Right girder (f) (W] Left girder  Right girder
Both Girders v |1 v 0 0 0 0 1 0 0 0 0 03| KFrame v
Both Girders v | 1 2235 1265 0 0 1 0 0 2235 1265 023 KFrame
> | Both Girders v |1 v 3463| 35077295 0 0 1 0 0 3463 | 35077295 03| KFrame v
New Duplicate Delete
oK Apply Cancel

LastModified: 11/2/2023
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Girder Bay 5:

138% v

BraQe By

Mesh Generation
Mesh Generation Example - Span 1

3pan 1
Length
(£2)

Ref.Line 300.

S
4nadius
Menber ifc)

Gl %27.00

52 520.25

53 513.50

4 806.75

G5 898.75

1] 890.75
Structure

4.
34,
34,
4.
5.
35.

5.

14
21
37
a3
08
50

0o

1172023
G174 02 14
// 1
. =
;0*)% G2% 4 ;2_2’ o 28 23
) b,
N i "
|
. o
e G354 B2 s, ilu/ 34
.
N i [
| —140.5 deg \
7. o .
R G4 = ~ H
> 415 N 7
g@‘ N 42 7&@2
™~ 7 Z;
<L,
A\

. I
—d

142.8 deg
AN

4 Structure Framing Plan Details — [m] X
Number of spans: Number of girders: 6
Layout = Diaphragms  Lateral bracing ranges
Diaphragm
]
Girder bay: ~ Copy bay ta.. iy
Start S End
Left Right .
pacng Support distance disphragm  diaphragm | Number | cft ()i distance Load :
reference ) i length length ) Diaphragm
number spacing spacing | of spaces (kip)
e : . ) Py (#) @) -
Left girder  Right girder ( Left girder  Right girder
Both Girders ~ 1 ~ o] 0 0 o] 1 0 0 0 0 02| KFrame ~
Both Girders ~ 1 s 12.65 295 o ] 1 (1] (1] 12.65 295 0.23 | K Frame s
Both Girders ~ 1 ~ 25 153 0 o] 1 0 0 25 153 023 | KFrame ~
»  Both Girders 1 ~ | 35077295 35496115 1] ] 1 (1] 0| 35077295 35496115 0.3 | KFrame s
New Duplicate Delete
[ol's Apply Cancel
Review the framing plan schematicwverify the framing plan details are correct.
Framing Plan —OXx

LastModified: 11/2/2023
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Structure Typical Section
Next, define thestructure typical section

Deck:

% Structure Typical Section

- m}
Distance from left edge of deck to | Digtance from right edge of deck to
superstiucture definition ref, line | superstucture definition ref. line
1
Superstructure Definition
Deck b—
\ , thickness ! Reference Line /
1T 1
Left overhang Right overhang
Deck 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 to .
ey 9 ft 2 ft
superstructure definition reference line:
Distance from right edge of deck to 13 5 = .
superstructure definition reference line: =
Left overhang: 2 it 2 ft
Computed right overhang: 3.75 ft 3.75 ft
Apply Cancel
Deck (contdd):
D% Structure Typical Section - ] X
Distance from left edge of deck to i Distance from right edge of deck ta
superstructure definition ref. line | superstiucture definitian ref. line
i -
J— Superstucture Definition
\ N &?Eckknﬁss ! Reference Line
T T
Left overhang ——— Right overhang
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Deck concrete: Class A (US) v
Total deck thickness: 10 in
Load case: DC1 ~
Deck crack control parameter: kip/in
Sustained modular ratio factor: 3
Deck exposure factor:
Apply Cancel

LastModified: 11/2/2023 18
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Parapet:
4 Structure Typical Section — m]
Back Front
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck | Distance at = Distance at Front face
Name Load case = Measure to | dist. measured start end orientation
from (ft) (/1)
3 | lersey Barrier ~ | DC1 ~ | Back v | LeftEdge 0 0| Right
Jersey Barrier ~ | DC1 ~ | Back | RightEd.. 0 0| Left hd
New Duplicate Delete
Apply Cancel
Lane Position:
M Structure Typical Section m]
A) e
(B, #— Superstructure Definition Reference Line
Travelway 1 | | Tiavelway 2 |
N
i
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
numbery definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) atend (A4) at end (B}
(1) (ft) () (ft)
b 1 125 -27.25 1125
LRFD fatigue
Lanes available to trucks:
Override  Truck fraction: Compute New Duplicate Delete
oK Apply Cancel

LastModified: 11/2/2023
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Review thestructure typical section schematic to verify the typical section inputs.

Bridge Typical Section

HEENN O N WEiY- S R EE A

Mesh Generation
Mesh Generation Example - Span 1

11/1/2023
42-0"
38-8"
"
ﬁll —Deck Thickness 10"
\ /"‘I Travelway 1 [
v
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Stiffener Definitions
Add stiffener defintions to the structurEhis structure has one transverse stiffatefinition and one bearing

stiffenerdefinition.

Transversestiffener:
M Transverse Stiffener Definition - O x
Name: Plate stiffener
Stiffener type Top gap:  —
Single in
O rair Width:
35 in F—

Plate

Thickness: 0.625 in

Bottom gap:
Material: Grade 50W ~
n = . —————
1

Welds

Top: -- None -- i

Web: -- None -- i

Bottom: -- None -- ~

OK Apply Cancel
Bearing Stiffener:
M Bearing Stiffener Definition — O X
Mame: Bearing Stiffener
Plate " 9—}% "
N
Thickness: 075 in in
Material: Grade 50W ~
6 in

Welds

Top: -- None -- v

Web: -- None -- b in

G
: -- None -- . -
Bottom n s in %—F —)I—k in
Apply Cancel

LastModified: 11/2/2023 21
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Member Loads

For G1 only, enter an additional member |lodd.2kips/ft

‘Workspace

Bridge Compaonents

s X

Schematic

B M Mesh Generation
Bl [ Components
Llersey Barrier
| L5x5x1/2
W 16x67

T Class A (US)

S S S S S S S

T Grade 50W
Bl [ Diaphragm Definitions
L EKFrame
@ Lateral Bracing Definitions
£ [ SUPERSTRUCTURE DEFINITIONS
=N b Span 1
- 3 Impact/Dynamic Load Allowance
- g Load Case Description
~ & Framing Plan Detail
7 Bracing Deterioration
- BSC Bracing Spec Check Selection
- I Structure Typical Section
e Superstructure Loads
- [ Shear Connector Definitions
= &3 Stiffener Definitions
(£ Transverse
L I Plate stiffener
. IB

Pedestrian load:

Uniform Distributed

Load case
name

I D2

Bearing
I Bearing Stiffener
= &) MEMBERS
- I G1
Hr Member Loads
- "¢ Supports
~- [ MEMBER ALTERNATIVES
IGz
w- I G3

i

Ib/ft

Concentrated Settlement

Uniform load -
Span (kip/f) Description

All Spans 0.2 | Utilities

New Duplicate Delete

0K

Apply Cancel

LastModified: 11/2/2023
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Member Alternatives

Now add member alternatives for each of the six girdreethis structure is a curvestructure, each girder has a
slightly different total lengthEach girdethas to be inpuseparatelyView the calculated length of each girder by
opening the girder member definition windows.

% Member - O *

Member name: G1 Link with: -- None -- A

Description:

Existing =~ Current = Member altemnative name = Description

Number of spans: Span

length
ft)

Span
no.

» 1 34.140884

oK Apply Cancel

When defining a girder member alternatiitecan behelpful to record théotal length of the girder membeétor a
girder member alternative, the girder profile, deck profile, haunch profile and lateral supports will all typically have
a total length equal tine girder length.

In this structure, all girder@reschedule based steel plate gird@itse web for each girddrasa constant depth of

2406 and a Whe tha amd botfom flangdsive a transition at 5 feet from each end of the dpatin
flanges have a widftlhamde 8tohievlemgwhefr@er The first and
themiddler ange is 0. 750.

LastModified: 11/2/2023 23
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Girder 1: (Length =34.140884 ft)
Define the member alternative:

™ Member Alternative Description

Member alternative:  Exterior Girder

Default units;  US Customary

Girder property input method End bearing locations

Q) schedule based Left: in

Cross-section based Right: in
Self load Default rating method:
Load case: Engine Assigned % LFR ~
Additional self load: kip/ft
Additional self load: %

Description Specs Factors Engine Import  Control options
Description: Material type:  Stee
Girder type: Plate
Modeling type:  Multi Girder System

oK

Apply

Cancel

LastModified: 11/2/2023
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Define the girder profile ranges.

D Girder Profile - [m} X
Type: Plate
Web | Top flange Bottom flange
Begin End . Start End
depth  Depthvary | depth Thli::;ess it?“p;; distance Le{nfgth distance Material V\d:l:lat
fin) fin) (F) i 9
K 24| Mone 24 051 w 0 34140884 34.140884 |Grade 50W  ~ |--None--
New Duplicate Delete
OK Apply Cancel
M Girder Profile - O x
Type: Plate
Web | Top flange Bottom flange
Begin End . Start End
width width Thl;l:;ess i:ﬁf;: distance le(r:t_;llh distance Material Weld h'\:ieldhtat
(in) (in} (ft) (ft) °
8 8 051 4 0 5 5| Grade 50W ~ |[--None-- -~ |--None-- ~
8 8 0751 ~ 5 24140884 20140884 | Grade S0W  ~ |--None-- ~ | --None--
¥ 8 8 051 ~ 29,140854 5 34140884 | Grade 50W ~ | --None-- ~ |--None-- -
Copy to bottom flange New Duplicate Delete
CK Apply Cancel

Tip: The top and bottom fllaotgttemafrlean ded stamtet oUsteo th@py

top flange to the bottom flange.
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M Girder Profile — O X
Type: Plate Girder
Web  Top flange Bottom flange
Begin End . Start End
width width Thl:i:;e;s i:l::t?; distance Le(:?;h distance Material Weld W:I:‘at
) () (f) (7 9
K 8 05| 1 V 0 5 5| Grade 530W ~ |--None-- ~ |--None--
8 8 0751 s 5 24140884 29.140884 | Grade 50W  ~ | --None-- ~ |--None-- ~
8 8 051 w 20140884 5 34140884  Grade 50W -~ | --None-- -~ |--None-- =
Copy to top flange New Duplicate Delete
QK Apply Cancel
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Deck Profile
Enter the deck profile.

M Deck Profile

O
Type:  Plate
Deck concrete Reinforcement  Shear connectors
Start End Structural Start eFfe_ctlve End effer:twe Start eﬁ‘e_ctwe End eﬁer:twe
Material Support dictance Length distance thicknees flange width | flange width = flange width | flange width
number ) () ) {in) (Std) (Std) (LRFD) (LRFD)
(in) (in) (in) {im)
T |Class AQUS) ~ |1 ~ 0 34.140884 34.140884 95 64.5 645 64.5 645 m
Compute from
typical section... New Duplicate Delete
oK Apply Cancel
Define the composite region.
M Deck Profile ]
Type:  Plate
Deck concrete Reinforcement | Shear connectors
Support St Length .End Connector Number of Number per Trans\.rerse
number distance ) distance D cpaces ow spacing
(i) () " {in)
> 1 e 0 34.140884 34.140884 | Composite ™
New Duplicate Delete
0K Apply Cancel
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Stiffener Ranges

Add the stiffeners.
stiffeners at diaphragm locations and the bearing stiffeners at support locations.

U shettontinhtresStifeedep Rahges windowtal adatpettranavgrees é 6

M Stiffener Ranges O *
; Start Distance |, Spacing,,
Transverse stiffener ranges Longitudinal stiffener ranges
Start . End
Name :iﬁ_lp;; distance N lemab;rs of Sp{c‘;;;ng Le{nfgth distance
" i ")
Plate stiffener ™~ | 1 e 18.099 1 0 0 18.09
#  Plate stiffener 1 e 29.78 1 0 0 29.78
. Apply at Stlfﬁ_eners between New Delete
diaphragms... diaphragms...
0K Cancel
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Girders 21 6:

Follow the same steps as shown for girder 1 to define member alternatives for girders 2 thRefght6.the
tables below fothe girderanddeck dimensionsAll members should have a composite deck along their full length

andhave stiffeners at diaphragm locations

Verify the length of each girder matches the length shown in the table below. If the length is different, review the

inputs for theGirder System SuperstructuBefinition window and theStructureFramingPlan Detailswindow.

Table: Computed Girder Lengths

Girder Length
(ft)
Gl 34.140884
G2 34.207486
G3 34.3686
G4 34.630481
G5 35.077295
G6 35.496115

Table: Web Profile Definitions

Girder Range Start Range Length Depth Thickness

(ft) (ft) (in) (in)
Gl 0.0 34.140884 24.0 0.5
G2 0.0 34.207486 24.0 0.5
G3 0.0 34.3686 24.0 0.5
G4 0.0 34.630481 24.0 0.5
G5 0.0 35.077295 24.0 0.5
G6 0.0 35.496115 24.0 0.5
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Table: Top and Bottom Flange Profile Definitions

Girder Range Start Range Length Width Thickness
(ft) (ft) (in) (in)
0.0 5.0 8.0 0.5
Gl 5.0 24.140884 8.0 0.75
29.140884 5.0 8.0 0.5
0.0 5.0 8.0 0.5
G2 5.0 24.207486 8.0 0.75
29.207486 5.0 8.0 0.5
0.0 5.0 8.0 0.5
G3 5.0 24.3686 8.0 0.75
29.3686 5.0 8.0 0.5
0.0 5.0 8.0 0.5
G4 5.0 24.630481 8.0 0.75
29.630481 5.0 8.0 0.5
0.0 5.0 8.0 0.5
G5 5.0 25.077295 8.0 0.75
30.077295 5.0 8.0 0.5
0.0 5.0 8.0 0.5
G6 5.0 25.496115 8.0 0.75
30.496115 5.0 8.0 0.5
Table: Deck Profile Effective Width
Standard LRFD
Girder Range Range Start Effective End Effective Start Effective End Effective
Start Length Flange Width Flange Width Flange Width Flange Width
(ft) (ft) (in) (in) (in) (in)
Gl 0.0 34.140884 64.5 64.5 64.5 64.5
G2 0.0 34.207486 81.0 81.0 81.0 81.0
G3 0.0 34.3686 81.0 81.0 81.0 81.0
G4 0.0 34.630481 88.5 88.5 88.5 88.5
G5 0.0 35.077295 96.0 96.0 96.0 96.0
G6 0.0 35.496115 93.0 93.0 93.0 93.0
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This completes the data entry for theved girder systerstructure Now would be a good time to save the bridge to

the databas
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