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Material Properties

Structural Steel: AASHTO M270, Grade 50W uncoated weathering steel with Fy = 50 ksi
Deck Concrete: f'c = 4.5 ksi, modular ration =8

Slab Reinforcing Steel: AASHTO M31, Grade 60 with Fy = 60 ksi

Transverse Stiffener Plates: 3/4" x 6"
Cross Frame Connection Plates: 3/4" x 6"
Bearing Stiffener Plates: 7/8" x 9"

Haunch Detail

T 10

on
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From the Bridge Explorer create a new bridge and entdoliog/ing description data:

% New Bridge

Eridge ID: | Example 4a MBI structure 1D (8):

Example 43

Template
Eridge completely defined

Description ."| Description (cont'd) ] Alternatives ] Global reference point ] Traffic ] Custom agency fields \'|

Mame: Example 4a

Simple Span Plate Girder Example

Description:

Location: Sample
Facility carried (7): | Sample
Feat. intersected (6): | Sample

Default units: US Customary v

el
W
=]
=)

AASHTOWare association... BrR

‘fear built:

Length: 161.00
Route number: | 76

Mi. post: 2.00

v

ft

— [m]
Superstructures
Culverts
Substructures
OK | | Apply | ‘ Cancel
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D Mew Bridge - a X
Template /| Superstructures
Bridge ID: | Example 4a MBI structure ID (8): | Example 43 Bridge completely defined Culverts
Substructures
Description | Description (contd) | Alternatives | Global reference point | Traffic | Custom agency fields |
District (2): Unknown b
County: Unknown (P) *
Owner (22): State Highway Agency v
Maintainer: State Highway Agency v
Admin area: Unknown v
NHS Indicator: | 0 Not on NHS v
Functional class: | 17 Urban Collector v
AASHTOWare association... BrR BrD
ok | [ appty | [ Concel

Close the window by clicking Ok. This saves the data to memory and closes the window.

The Bridge Workspace tree after the bridge is created is shown below:

Workspace B X

Components ‘

= ¢ Example 4a
A
#- [ Components
(22 Diaphragm Definitions
[ Lateral Bracing Definitions
&2 SUPERSTRUCTURE DEFINITIONS
& BRIDGE ALTERNATIVES

The treeunder the Bridge tals organized according todahdefinition of a bridgalong withthe componentased by
that bridge A bridge can be described by working from top to bottom within the tree.

The tree under the Components tab shows all the components available for aBiddgeb is where the use

defines the component/components need&dce a component is defined it will appear under the Bridge tab in the
Componergfolder.
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Workspace r X

Edgt Components

= ) Components
?"[3-' 2 Appurtenances
- [ Beam Shapes
- [ Connectors
: @ Factors
- [ LRFD Substructure Design Settings
k- @ Materials

To enter the materials to be used by members of the bgdge,the Components tab aclitk on the® to expand
the tree for Materials.

The tree with the expanded Materials branch is shown below:

Workspace B X

Ll Components

= ) Components
N Appurtenances
#- [ Beam Shapes
#- [ Connectors
- [ Factors
[ LRFD Substructure Design Settings
= [ Materials
- [ Concrete
[ Prestress Bar
[ Prestress Strand
[ Reinforcing Steel
& Soil
~ [ Structural Steel
& [ Timber

To add a new structural steel mégrclick on Structural Steel in the tree and select New fromilbtsen (or right
mouse click on Structural Steel and select Niemm the popup menu, or double click on Structural Steel in thi tree
The window shown below will open.
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M Bridge Materials - Structural Steel — O x

Marmne: ||

Description:

Material properties

Specified minimum yield strength (fy): ksi
Specified minimum tensile strength (Fu): ksi
Coefficient of thermal expansion: 1/F
Density: ket
Modulus of elasticity (E): ksi
| Copy to library... | | Copy from library... | | OK | | Apply | | Cancel |

Add structural steel materials by selecting from Bulge Material§ Structural Stedlibrary by clicking the Copy
from library button.

M Library Data: Materials - Structural Steel - O X
Mame Description ‘ Library ‘ Units | Fy ‘
oo TS T T O oG o TorTToTa o T o
Grade 345W AASHTO M270M Grade 345W Standard | 51/ Metric 345.00
Grade 36 AASHTO M270 Grade 36 Standard | US Customary | 36.000
Grade 485W AASHTO M270M Grade 485W Standard | 51/ Metric 485.00
Grade 50 AASHTO M270 Grade 50 Standard | US Customary | 50.000
b Grade S50W AASHTO M270 Grade 50W Standard | U5 Customary | 50.000
Grade 680 - > 65 to 100 incl. AASHTO M270M - over 65 to 100 mm thick, inclusive Standard | 51/ Metric 620.00
Grade 690 <= 65 mm AASHTO M270M Grade 690 up to 65 mm thick, inclusive Standard | 51/ Metric 690.00
Grade 680W - » 65 to 100 incl. AASHTO M2T0M - over 65 to 100 mm thick, inclusive Standard | 51/ Metric 620.00 |
Grade 690W <= 65 mm AASHTO M270M Grade 690W up to 65 mm thick, inclusive | Standard | 51/ Metric 690.00 |
Grade TOW AASHTO M270 Grade TOW Standard | US Customary | 70.000 7
Prior to 1903 Built prior to 1905 - steel unknown Standard | US Customary | 26000 «
4| Il | r
OK | | Apply | | Cancel |
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Select the AASHTO M270 Grade 50W material and click Ok. The selected material properties are copied to the
Bridge Matrialsi Structural Steel window as shown below.

™ Bridge Materials - Structural Steel - m} *

Marme: Grade 50W
Description: | AASHTO M270 Grade 50W

Material properties

Specified minimum yield strength (fy): 50.000 ksi
Specified minimum tensile strength (Fu): | 70.000 kesi
Coefficient of thermal expansion: 10.0000065000 1/F
Density: 04900 kecf
Modulus of elasticity (E): 29000.00 k=i
| Copy to library... | | Copy from library.. | | Q0K | | Apply | | Cancel |

Add thereinforcement materials using the same technigueésselecting Grade 60 steel from the library

& Bridge Materials - Reinforcing Steel — d x

Mame: Grade 60

Description: | 60 ksi reinforcing steel

Material properties

Specified yield strength (fy): | 60.000 ksi
Modulus of elasticity (Es): 29000.00 ksi
Ultimate strength (Fu): G0.000 k=i
Type
® Plain
Epoy
Galvanized
Copy to library... | | Copy from library... | ‘ oK ‘ | Apply | | Cancel

The Deck Concrete material is not in the library and will be entered by hand as shown ®algu#he items in the
top portion of the list need to be enter&klect the Compute button and the various values for modulus of elasticity
and modulus of rupture are calculated.

Last Modified:2/11/2021 8
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M Bridge Materials - Concrete — O

MName: | Deck Concrete

Description: | Deck Concrete

Compressive strength at 28 days (fic): | 4.500

i
w,

Initial compressive strength (f'ci):

EHI
&

Composition of concrete: Normal

=
a,

Density (for dead loads): 0.150
Density (for modulus of elasticity): 0.145
Poisson's ratio: 0.200

Coefficient of thermal expansion (o) | 0.0000060000 1/F

-
a,

=
a4,

Splitting tensile strength (fct):

.
u,

Std modulus of elasticity (Ec): 3865.20

=
w,

LRFD maodulus of elasticity (Ec): 4144.55

-
n,

Std initial modulus of elasticity:

LRFD initial modulus of elasticity:

=
w,

Modulus of rupture: 0.509

Shear factor: 1.000

-
w,

Copy to library... | | Copy from library... | | oK | | Apply | | Cancel
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To enter the appurtenances to be used within the bridge expatneeteanch labeled Appurtenances. To define a
parapet double click on Parapet in the tree and input the parapet dimensions as shown below. Click Ok to save the
data to memory and close the window.

™ Bridge Appurtenances - Parapet — O X

Name: Jersey Barrier

Standard New Jersey Barrier

Description:

All dimensians are in inches

Additional load: kip/ft Parapet unit load:
1 0.150 kcf
2.0000
12,0000 —l ‘ |— 7.0000 Calculated properties
Reference . NI Roadway Met centroid (from
Line + | 00000 Surface reference line):
r 3 7880 in
19.0000 Total load:
T [ 100000 0.505 kip/ft
¥
Back. Front :: 3.0000
Copy from library... | | OK | | Apply | | Cancel
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Double click on SUPERSTRUCTURE DEFINITIONS (or &ion SUPERSTRUCTURE DEFINITIONS and
select New from thebbonor right mouse click on SUPERSTRUCTURE DEFINITIONS and select New from the
popup menu) to create a new structure definition. The dialog shown below will appear.

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

Select Girder System andetistructure Definition window will open. Enter the appropriate data as shown below:

M Girder System Superstructure Definition — m} X

| Definition .I‘ Analysis | Specs | Engine ) |

Frame structure
: D1 U
Narne: simplified definition
Deck type:
Concrete Deck v
Description:
Default units: US Customary v Enter span lengths For PS only
along the reference
Number of spans: 18 line: Average humidity:
MNumber of girders: 4|5 Length %
Span )
Member alt. types
P 161.00 P
Steel
[Iess
[ric
|| Timber
Horizontal curvature aleng reference line
["] Horizontal curvature Distance from PC to first support line: ft
Superstructure alignment Start tangent length: ft
° Radius: ft
. Direction: Left
End tangent length: ft
Distance from last suppert line to PT: ft
Design speed: mph
Superelevation: %
QK | | Apply | | Cancel

Last Modified:2/11/2021 11
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™ Girder System Superstructure Definition

| Definition ] Analysis ."| Specs ] Engine .\'|

Structural slab thickness

Consider structural slab thickness for rating

onsider structural slab thickness for design

‘Wearing surface

Consider wearing surface for rating

Consider wearing surface for design

[] Cansider striped lanes for rating

Default analysis type: | Line Girder v
Longitudinal loading

Vehicle increment: | 1.000 ft

Transverse loading
Vehicle increment in lane: | 2.000 ft

Lane increment: 4,000 ft

3D analysis control options
LFD: Model non-composite regions as nen-compaosite
[] LRFD: Model non-compaosite regions as non-compasite

[ LRFR: Model non-composite regions as non-composite

MNumber of shell elements
@) In the deck between girders

_) In the web between flanges
Slower Faster
More accurate Less accurate

Target aspect ratio for shell elements

Slower Faster
More accurate Less accurate

3D bracing member end connection analysis
@) Calculated factored member force effects

. Maximum of average (stress + strength) and 75% resistance

Bracing member LRFR factors
Condition factor: | Goed or Satisfactory |+

["] Field measured section properties

oK

Apply | | Cancel

Last Modified:2/11/2021
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™ Girder System Superstructure Definition - m} x
| Definition | Analysis | Specs .I| Engine ) |
Analys!:pn;ethod Analysis module Selection type Spec version Factors
3 ASD AASHTO ASD | System Default ~
LFD AASHTO LFD = | System Default ~
LRFD AASHTO LRFD = | System Default ~
LRFR AASHTO LRFR = | System Default ~
OK | | Apply | | Cancel

The Analysis tab and Specs tab are shown above with the default seleSiinceswe are not overriding default
selections for this exercise, no changes are required.

Click on Ok to save the data to memory and close the window.

Last Modified:2/11/2021 13
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The partially expanded Bridge Workspace tree is shown below:

Workspace r X

Iﬂﬂ Components

= @ Example 4a
= 2 Components
B Jersey Barrier
T Deck Concrete
- @ Grade 60
T Grade 50W
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
- ) SUPERSTRUCTURE DEFINITIONS
= hf SD1
-1 Impact/Dynamic Load Allowance
- 2% Load Case Description
- & Framing Plan Detail
(22 Bracing Deterioration
- BSC Bracing Spec Check Selection
- ¥ Structure Typical Section
<4 Superstructure Loads
- [ Shear Connector Definitions
& [ Stiffener Definitions
= [ MEMBERS

2 IG
- ohbe Member Loads
zsupports
----- (7 MEMBER ALTERNATIVES

@ I G2

- I G3

B T G4

- &) BRIDGE ALTERNATIVES

Last Modified:2/11/2021 14
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We now go back to the Bridge Alternatives and create a new Bridge Alternative by-dbiciitey onBRIDGE
ALTERNATIVES. Enter the following data:

{1 Bridge Alternative — O X
Alternative name: | Bridge Alternative 1
Description | Substructures |
Description:
[] Horizental curvature Global pasitioning
Reference line length: ft Distance: | 0.00 ft
®) Start bearing _) End bearing Offset: 0.00 ft
Starting station: ft Elevation: I:| ft
Bearing: N 90~ 0' 0.00" E
Bridge alignment Start tangent length: ft
® Curved
= Curve length: ft
angent, curved, tangent
Radius: ft
angent, curved
Curved, tangent Direction: Left
End tangent length: ft
Superstructure Culvert wizard...
wizard...
| OK | | Apply | | Cancel

Click Ok to save the data to memory and close the window.
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Doubleclick on SUPERSTRUCTURES$f the bridg alternativeand enter the following new superstructure:

™ Superstructure - O x
Superstructure name: | Structure 1
Description ."| Alternatives | Vehicle path ] Engine ] Substructures -"|
Description:
Reference line
Distance: 0.00 ft
Offset: 0.00 ft
Angle: 0.00 Degrees
Starting station: | 0.00 ft
QK | | Apply | | Cancel

Click Ok to save the data to memory and close the window.

Last Modified:2/11/2021 16
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Doubleclick on Superstructure Alternatives and enter the following new Superstructure Alternative. Select the
Superstructure definition SD1 as the current superstructure definition for this Superstructure Alternative.

D Superstructure Alternative - O *

Alternative name: Structure Alternative 1

Description:

Superstructure definition: | SD1

Superstructure type:

MNumber of main members:

‘ Span )

1 161.00

Length |

| OK || Apply || Cancel |

Re-open the Structure 1 window and select the Alternatives tab. The Structure Alternative 1 will be shown as the
existing and current alternaé for Structure 1.

™ Superstructure

Superstructure name: | Structure 1

Description | Arternatives ."| Vehicle path ] Engine ] Substructures .\'|

| Existing | Current | Superstructure alternative name | Description |

vl | Structure Alternative 1

OK | | Apply | | Cancel

Last Modified:2/11/2021 17
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The partially expanded Bridge Workspace tree is shown below:

Workspace 2

Components |

= @ Example 42

& [ Components

[ Diaphragm Definitions
[ Lateral Bracing Definitions

& &2 SUPERSTRUCTURE DEFINITIONS

= b SD1
- Impact/Dynamic Load Allowance
% Load Case Description

- &5 Framing Plan Detail
[ Bracing Deterioration
BSC Bracing Spec Check Selection
i Structure Typical Section

- o Superstructure Loads

~ [ Shear Connector Definitions

- [ Stiffener Definitions

#- [ MEMBERS

=- &) BRIDGE ALTERNATIVES

M Bridge Alternative 1 (E) (C)

= [£ SUPERSTRUCTURES

S T Structure 1
=] (£ SUPERSTRUCTURE ALTERNATIVES
L. o Structure Alternative 1 (E) (C) (SD1)

Now, under the SD1 superstructure definitidigkcLoad Case Description to define the dead load cages.may

cl i ck o rdefaullaadcdsddel sic r i p tan.dhe sanpldéted toad Case Description window is shown
below.

M Load Case Description - O X
‘ Load case name ‘ Description Stage Type VO
(days)
DEl DC acting on non-composite section MNon-compasite (Stage 1) - DDC
DC2 DC acting on long-term composite section Compaosite (long term) (Stage 2) - DDC
oW DW acting on long-term composite section Compaosite (long term) (Stage 2) - D,OW
L Weight due to stay-in-place forms Non-compasite (Stage 1) - D.DC

*Prestressed members only fiiii?:;;::i ‘ New | | Duplicate | | Delete |

| OK || Apply || Cancel |

Last Modified:2/11/2021 18
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Doubleclick on Framing Plan Detail to describe the framing plan.

&M Structure Framing Plan Details

Number of spans:

Number of girders:

| Layout .‘| Diaphragms ] Lateral bracing ranges .\'|

Girder spacing orientation

(®) Perpendicular to girder

EURECE {d:\;:;s) _) Alang support
4 1 0.000
2 0.000 Girder spacing
Girder (ft)
bay | Start of | End of
girder | girder
b 13.00 13.00
2 13.00 13.00
3 13.00 13.00

QK H Apply || Cancel

Last Modified:2/11/2021
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Switch to the Diaphragms tab to enter diaphragm spacing.

&M Structure Framing Plan Details - m} X
Number of spans: Number of girders:
Layout ) Diaphragms Lateral bracing ranges
. Diaphragm
3 2|1 i
Girder bay: - ‘ Copy bay to ‘ ‘ wizard. ‘
Start ) End
Support distance D':F;:;gm MNumber | Length distance Load Diahragm
number (ft) p[ﬁ} 9 of spaces (ft) (ft) (kip) phrag
Left girder | Right girder | Left girder | Right girder |
New Duplicate Delete
| QK ‘ | Apply | | Cancel

Click the Diaphragmwizard button to add diaphragms for the entire structure. The Dialog shown below will appear.

& Diaphragm Wizard X

Select the desired framing plan system:

< Back | Mext > || Cancel

Click the Next button and enter the following spacing:

Last Modified:2/11/2021 20
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™ Diaphragm Wizard s

Diaphragm spacing

(® Enter number of equal spaces per span

Enter equal spacing per span

Enter groups of equal spacing

Support diaphragm load:

Interior diaphragm load:

kip
kip

Number of
equal spaces

Length
(ft)

| Span

4 1 161.00 7

| < Back

Finish

|| Cancel |

Click the Finish button to add the diaphragms. The Diaphragerd will credae diaphragms for all of the girder

bays in the structure.

The diaphragms created for Girder Bay 1 are shown below:

@M Structure Framing Plan Details — O X
Mumber of spans: Number of girders:
Layuut. Diaphragms Y Lateral bracing ranges 2
- . Diaphragm
Girder bay: | 1 hd ‘ Copy bay to... ‘ ‘ wizard... ‘
Start . End
Support distance Dlaphr.agm Number | Length distance Load Diash
number (U] | ofspaces () i) fkip) | ~'2Pnre9m
Left girder | Right girder | Left girder | Right girder |
1 N 0.00 0.00 0.00 1 0.00 0.00 0.00 -Not...
1 - 0.00 0.00 26.83 51 13437 1347 13497 Not...
1 N 161.00 161.00 0.00 1 0.00 161.00 161.00 --Naot...
| New ‘ | Duplicate | | Delete |
| 0K | ‘ Apply | | Cancel |
Select Ok to close the window.
Last Modified:2/11/2021 21
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Next define the structure typical section by doutdleking on Structure Typical Section in the Byl Workspace
tree. Input the data describing the typical section as shown below.

Basic deck geometry:

M Structure Typical Section - O *

Distance from left edge of deck to i Distance from right edge of deck to
superstiucturs definition ref. line | superstructure definition ref. line

T .
J— Superstiucture Defirition
\ . &?&ﬁwess | Reference Line

T 1
Leftoverhang ;._J Right owerhang

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 g§ge of deck to 3375 & 3375 &
superstructure definition reference line:

Distance from ngh.t gc.!ge of deck to 3375 &4 2375 &
superstructure definition reference line:

Left overhang: 425 ft 425 ft
Computed right overhang: ft ft

OK | ‘ Apply ‘ ‘ Cancel

Last Modified:2/11/2021 22
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The Deck (contdd) tab is used to enter information abol
for the deck concrete &elected from the list of bridge materials described above.

M Structure Typical Section - O *

Distance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line | superstructure definition ref. line

I _—
Superstiucture D efinition
Deck f
\ , thickness ! Reference Ling /

1T T
Left overhang k—J FRight overhang

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

Deck concrete: Deck Concrete b
Total deck thickness: 10.0000 in
Load case: Engine Assigned v

Deck crack control parameter: | 130.000 kip/in
Sustained modular ratio factor: | 3.000

Deck exposure factor:

OK | ‘ Apply ‘ ‘ Cancel

Last Modified:2/11/2021 23
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Parapets:
The two parapets are described using the Parapet tab. Click New to add a row to the table. The name of the parapet

defaults to the only barrier described for the bridge. Chdnget iLoad Caseodo to ADC20 and AN
AfBacko (we are |l ocating the parapet on the deck by ref
Enter 0.0 for the fADistance at Starto iaomd @it i sitRa mgche oat
completed tab is shown below.
M Structure Typical Section - m} X
Back Frant
Deck | Deck (cont'd) | Parapet I| 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 5 .
from ) ) orientation
»  lersey Barrier v | DC2 ~ | Back ~ | Left Edge - 0.00 0.00 | Right v
Jersey Barrier - |DC2 ~ | Back ~ | Right Edge ~ 0.00 0.00 | Left -
| New | ‘ Duplicate ‘ ‘ Delete ‘
|§ OK H Apply H Cancel ‘
Last Modified:2/11/2021 24
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Lanepositions:
Select the Lanposition tab.

Click the Computeté

button
computation opens. Click Apply to applyetikomputed values. The Lane Position tab is populated as shown below.

to

aut

omaticall

y

M Structure Typical Section - m} X
" -+
[B], — Superstructure Definition Reference Line
'| Travehway 1 ‘ Travelway 2 » |'
‘ Deck ‘ Deck (cont'd) | Parapet | Median ‘ Railing ‘ Generic | Sidewalk | Lane position .I'| 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
numhery definition reference line definition reference line definition reference line definition reference line
at start (4) at start (B) at end (A) at end (B)
(ft) () () ()
L 1 | -22 | 22.00 -22.00 22,00
LRFD fatigue
Lanes available to trucks:
|:| Owerride Truck fraction: | Mew | ‘ Duplicate ‘ ‘ Delete ‘
| OK | ‘ Apply ‘ ‘ Cancel ‘
Last Modified:2/11/2021 25

comput e

t

he



STL1-SimpleSpanPlateGirderExample

Wearingsurface:
Enter the data shown below.

M Structure Typical Section - O

Distance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line | superstructure definition ref. line

I _—
Superstiucture D efinition
Deck f
\ , thickness ! Reference Ling /

1T T
Left overhang k—J FRight overhang

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

Wearing surface material: | Asphalt

Asphalt - 25 psf
Description:

Wearing surface thickness: | 27800 in [ Thickness field measurad (DW = 1.25 if checked)

Wearing surface density: | 108.000 pcf

Load case: DwW hd ‘ Copy from library...

0K | ‘ Apply ‘ ‘ Cancel

Click Ok to save the data to memory and close the window.

Last Modified:2/11/2021 26
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Define stiffeners to be used by the girders. Expand the Stiffener Definitions tree item and double click on
Transverse. Select ATrans. Plate Stiffenero for sti

4D New Transverse Stiffener Definition X

Stiffener Type:

Trans. Plate Stiffener w

| QK || Cancel |

Define the stiffener as shown below. Click Ok to save to memory and hipsértdow. Repeat this process to
define the other two stiffeners. The windows are shown below.

D Transverse Stiffener Definition - O >
Name: | 1 Sided Dia Conn PL
Stiffener type Top gap:
@ Single in
Pait Width:
Plate 6.0000 in
Thickness: 0.7500 in
Material: Grade 50W » Bottom gap:
Welds " —
Top: -- None -- v
Web: -- None -- L]
Bottom: -- None — g
CK | | Apply | | Cancel

Last Modified:2/11/2021 27
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M Transverse Stiffener Definition - O

Name: | Stiffener
— Stiffener type Top gap:

®) Single L

Fair Width:

~ Plate in

Thickness: in

Material: | Grade 50W | Bottom gap:
~ Welds [ Jm —

Top: |- None -

Web: | -- None — |

Bottom: | -- None — |

ok | [ appy || cancel
D Transverse Stiffener Definition - O
Name: | 2 Sided Dia Conn PL
 Stiffener type Top gap:
Single [ i

@ Fair Width:
~ Plate in

Thickness: in

Materia: | Grade S0W v] Bottom gap:
~ Welds [ m —

Top: | -- Nene -- |

Wb | -- None — |

Bottom: |- None - =

OK | | Apply | | Cancel

Last Modified:2/11/2021
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Now define the bearing stiffeners by double clicking on Bearing (under Stiffener Definitions in the tree). Select
APl ate Stiffwpeero for stiffener

D New Bearing Stiffener Definition x

Stiffener Type:

Plate Stiffener w

| QK || Cancel |

Define the stiffener as shown below. Click Ok to save to memory and close the window.

M Bearing Stiffener Definition - O X
MName: | Bearing Stiffener
Plate in in
¥
Thickness: 0.8730 in in :;It
Matenal: Grade 50W v
Welds 8.0000 in
Top: -- None -- v
Web: -- None -- b-d in _—A|‘
Bottom: -- None -- v
in —)H'G in
OK | | Apply | | Cancel

Last Modified:2/11/2021 29



STL1-SimpleSpanPlateGirderExample

Describing a member:

TheMember G2window shows the data that was generated when the structure definition was created. No changes
are required at thisme. The first Member Alternative that we create will automatically be assigned as the Existing
and Current Member alternative for this Member.

M Member - O X

Member name: | G2 Link with: | -- None -- w

Description:

Existing | Current | Member alternative name | Description

Number of spans: Span
Span
o length
(i)
4 1 161.00

OK | | Apply | | Cancel
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Next double click on the Membéioads in the tree and select SIP Forms from the cdooko Enter thdoad due to
stayin-place forms as shown below.

% Girder Member Loads — O X

' T T

Pedestrian load: Ib/ft

| Uniform I| Distributed | Concentrated | Settlement -|

Load case Span Uniform load
name P (kip/ft)

b SIP Forms ~ | All Spans - | 0.0?8'

| Mew | | Duplicate | | Delete |

| OK | | Apply | | Cancel |

The Help topic ADead Loadso summarizes for each type of
dead load components are computed automatically by the engine and which must be entenaskeby the
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Support constraints were generated when the structure definition was created and are shown below.

™ Supports = O x
Y
K ><
z 1 2
| General ll| Elastic | 3D General 3D Elastic |
Support Support Translation constraints Rotation constraints
number type X ¥ 7
| 1 | Pinned - [
2 Raller - [ [
OK | | Apply | | Cancel

Defining a Member Alternative:
Doubleclick MEMBER ALTERNATIVES in the tree to create a new alternative. The New Member Alternative
dialog showrbelow will open. Select Steel for the Matetigbe and Plate for the Girdgme.

Click Ok to close the dialog and create a new member alternative.
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D% Mew Member Alternative >
Material type: Girder type:
Prestressed (pretensioned) concrete Built-up
Reinforced concrete Plate
Steel Rolled
Timber
OK | | Cancel

The Member Alternative Description window will open. Enter the appropriate data as selomn Select
Scheduléased Girder property input method.

M Member Alternative Description — O X
Member alternative: | Plate Girder
Description ."| Specs ] Factors ] Engine ] Import ] Control options -\'|
Description: | Add additional weight for steel details such Material type: | Stee
as diaphragms and stiffeners . -
Girder type: | Plate
Default units: | US Customary v
Girder property input method End bearing locations
(@ Schedule basad Left: | 6.0000 in
(_) Cross-section based Right: | 6.0000 in
Self load Default rating method:
Load case: Engine Assigned o LFD v
Additional self load: | 0.034 kipy/ft
Additional self load: %
OK | | Apply | | Cancel
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If we now reopen the Member G2 window, we will see this Member Alternative designated as the existing and
current member alternative for this Member.

M Member - O X
Member name: | G2 Link with: | -- None -- w
Description:
| Existing | Current | Member alternative name Description
4 | I Plate Girder Add additional weight for steel details such as diaphragms and stiffeners

Mumber of spans:

Span
Sﬁzn length ‘
) (ft)
4 1 161.00

OK | | Apply | | Cancel
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Enter the impact to be used tbe entire bridge by clicking odember Alternativdmpact/ Dynamic Load
Allowancein the tree. The window shown below will open. Enter the appropriate values as shown and click Ok to
save the data to memory and close the window. The values shownabeldefault values.

™ Member Alternative Impact / Dynamic Load Allowance  — O *

Standard impact factor

For structural components where impact is to be included per
AASHTO 3.8.1, choose the impact factor to be used:

50
(@) Standard AASHTO impact: | =
L+125
Modified impact: times AASHTO impact
Constant impact overnide: %

LRFD dynamic load allowance
Fatigue and fracture limit states: | 15.0 %

All other limit states: 330 %%

| QK || Apply || Cancel |

For this example problem we are not going to override the standard LRFD or LRFR factorsssocsatinue
defining thePlate GirdeMember Alternative

Expand the Plate Girder member alternative tree and select Live Load Distridusethei C o m pfrant tgpical
sectomm button to generate distribution factors.
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M Live Load Distribution - O *
Standard | LRFD |
Distribution factor input method
® Use simplified method _ Use advanced method __ Use advanced method with 1994 guide specs
Allow distribution factors to be used to compute effects of permit loads with routine traffic
Distribution factor
Lanes (wheels)
loaded
‘ Shear ‘ B Moment | Deflection
supports
b 1lane 1.538 1.538 1.538 0.500
Multi-lane | 2364 2462 2,364 1350
Compute from .
typical section... S
| OK | | Apply ‘ | Cancel |
Live | oad distribution factor calocallcabdi
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Next describe the girder profile by double clicking on Girder Rrdfi the tree. The window is shown below with
the data describing the web.

M Girder Profile — [m| X
Type: | Plate Girde
— - .
| Web | Tep ﬂange] Bottom flange |
Begin End . Start End
depth Depthvary | depth Thl:i:l;ess ?\:l::;; distance Le[r;tg)ﬂ'l distance Material ‘ \'\:I‘:‘tat ‘
(in) (i) @) @) ¢
» 69,0000  Mone - | 69.0000 0.5000 | 1 = 000 16100, 161.00  Grade 50W =~ | --None-- ~
| New | | Duplicate | | Delete |
|§ 0K | | Apply | | Cancel |
Describe the flanges as shown below.
M Girder Profile - O x
Type: | Plate Girde
Web | Top flange ‘| Bottom flange Y
Begin End . Start End
‘ width width ThIEi:;ESS i:?:l?er: distance Le;gth distance Material ‘ Weld ‘ \'\.:Iitat ‘
(i) (in} &) ?
b 22,0000 22.0000 1.2500 | 1 - 0.00| 161.00| 161.00| Grade 50W ~+ | -- None-- = | --MNone-- ~
Copy to bottom flange | New | | Duplicate | | Delete |
|§ QK | | Apply | | Cancel |

Last Modified:2/11/2021 37



STL1-SimpleSpanPlateGirderExample

Enter the following starting distance and length to the bottom flange tab.

starting bottom
distance | flange

0 36.666
36.666 87.667
124.333 | 36.667

4™ Girder Profile - O X
Type:
Web Top flange | Bottom flange |
Begin End . End
‘ width ‘ width Th';':]‘ess iﬂ’:f;’; distance Le;tg}‘h distance ‘ Material ‘ Weld ‘ 1'"':"::“ ‘
(in) (in) (ft) (ft) °
b | 22 | 22.0000 1.2500 |1 - 000 3667 36.67  Grade 50W ~|--MNone-- = --None-- =~
22,0000 | 22.0000 2.0000 |1 - 36.67| 8767 12433 Grade30W ~|--MNone-- = --None-- =~
22,0000 | 22.0000 1.2500 |1 - 12433| 3667 161.00 Grade 50W ~ | --MNonz-- = | --None-- =
Copy to top flange | MNew | | Duplicate | | Delete |
| OK | | Apply | | Cancel |
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Next open the Deck Profile and enter the data describing the structural properties of the deck. The window is shown
below.

4D Deck Profile - a x

Type: | Plate

| Deck concrete | Reinforcement | Shear connectors |

Start effective | End effective | Start effective | End effective
Start End | Structural . : -
== Support | 2% | Length | s flange width | flange width | flange width | flange width
e number | % m"“ ! (;;‘“e ‘C(. ’;ess (Std) (5td) (LRFD) (RFD) | "
- {in} in) (in) (in)

¥ | Deck Concrete MR - 0.00| 161.00 161.00 95000 114.0000 114.0000 125.0000 125.0000 | 8..

[ New | [ Duplicate | [ Delete |

[ ok [ #epy |[ conee |

No reinforcement is described. Composite regions are described using th€&meactors tab as shown below.

& Deck Profile - o x
Type: | Plate
Deck concrete | Reinforcement | Shear connectors |
Frremit || o ez | Connector b | s | Eets
oeppor | distance | 9™ | cistance i e g spacing
i) &) . (in)
LB | - 000 161.00 161.00 | Composite
Shear stud View
| Sowswa || v | [rer ] [oopiene | o=
o ][ aeey | [ cancel |
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The haunch profile is defined by double clicking on Haunch Profile in the tree. The window is shown below.

Interior Girder (G2):

M Steel Haunch Profile - O *

Haunch type: Embedded flange

=]l
e

1
‘ Z1 1 ‘

Z2 ¥ Z2

A dl'ssttaall-'ltce Lot di:::lce 2 2 ul
%? number (#) (in) (in) (in)
=
S 000] 161.00] 161.00] 11.0000] 11.0000] 20000

=aa

| New | | Duplicate | | Delete |

| OK || Apply || Cancel |
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Regions where the slab is considered to provide lateral support for the topditerdgfined using the Lateral
Support window shown below. It can be opened by double clicking on Lateral Support in the tree.

Stiffener locations are described using the Stiffener Ranges window shown below.

Click on the Apply ati a p h r a g mdoéopeh the follamng dialog. Select the 2 Sided Conn PL as the
stiffener to apply at the interior diaphragms.
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