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STL2 - Two Span Plate Girder Example

AASHTOWare Bridge Design and Rating Training
STL2 - Two Span Plate Girder Example

From the Bridge Explorer, click the New button under the BRIDGE tab in the ribbon to create a new bridge. Enter

the following description data:

D 2SpanPlateGirderTr = O *
[ Temgplate [+ Superstructures
Bridge ID: | 2SpanPlateGirderTr MNEl structure 1D (8): | PLGirderTrBri Bridge completely defined Culveris
] Substructures

Description i Description {cont'd) Altemati\res. Global reference point Traffic. LCustom agency fields
B | P pa gency |

Marme: éSpanPl.éteG]rderTrai.nm.g Year built:

|2 span continuous composite steel plate girder uses LRFD

Description:

Location: Length: 180 ft
Facility carried (7): | Route number: | -1 .
Feat. intersected (6): Mi. post:

Default units: .-US Customary []

Bridge association...

OK | | Apply | | Cancel

Close the window by clicking Ok. This saves the data to memory and closed the window.
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The Bridge Workspace tree after the bridge is created is shown below:

Workspace L
Iﬁa Components
= M 2SpanPlateGirderTr ‘

- [ Components
[ Diaphragm Definitions
[ Lateral Bracing Definitions
[E7 SUPERSTRUCTURE DEFINITIONS
(7 BRIDGE ALTERNATIVES

To enter the materials to be used by members of the bridge, click on the to expand the tree for Materials

under the Components tab. The tree with the expanded Materials branch is shown below:

| Workspace pox

i Bridge
[ m |
- &) Components

%‘" 7 Appurtenances
::

T

- [ Beam Shapes

S Eﬂ Connectors

ik E? Factors

- [E7 LRFD Substructure Design Settings
- &) Materials

ﬁ Concrete

E’j Prestress Bar

@' Prestress Strand

[ Reinforcing Steel

& Soil

[ Structural Steel

@' Timber

|
5l
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To add a new structural steel material, click on Structural Steel in the tree and select File/New from the menu (or

right mouse click on Structural Steel and select New). The window shown below will open.

™ Bridge Materials - Structural Steel — O *

Mame:

Description:

Material properties

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

Add structural steel materials by selecting from the Structural Steel Materials Library by clicking the Copy from
Library button.
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&M Library Data: Materials - Structural Steel = [m] *
Coefficient 2
MName Description Library Units Fy Fu of thermal 3:':7:5 M:I‘:;:i; gt
expansion iy

b 1905 to 1936 Built 1905 to 1936 - steel unknown Standard  US Customary | 30.0000044  60.0000087 0.0000065 049 29000.004206 | =
1936 to 1963 Built 1936 to 1963 - steef unknown Standard | US Customary |  33.0000048 0.0000065 0.49 | 29000.004206
AASHTO M 24{1961) AASHTO M 94{1961) or ASTM A 7(1967) Standard | US Customary | 33.0000048 | 60.0000087 |  0.0000065 049 25000.004206
AASHTO M 95(1967) AASHTC M 93(1967) or ASTM A 84({1966) Standard | US Customnary | 450000085 | 70.0000102 0.0000085 0.49 | 29000.004206
AASHTO M 96{1961) AASHTO M 96{1961) or ASTM A 8(1967) Standard | US Customary 55.000008 | 90.0000131 0.0000065 049 29000.004206
AASHTO M188 AASHTC M 188 or ASTM A 441- >4" to 8., | Standard | US Customary | 40.0000058 | 60.0000087 |  0.0000065 049 29000.004206
After 1963 Built after 1963 - steel unkown Standard | US Customary | 360000052 0.0000065 049 29000.004206
ASTM A242 - <= 3/4" ASTM A 242 - 374" thick and under Standard | US Customary | 500000073 | 70.0000102 0.0000065 049 | 29000.004206
ASTM A242 - = 11/2" to 4" incl. ASTM A 242 - over 1 1/2" to 4" thick, inclus... | Standard | US Customary | 420000067 | 63.0000091 0.0000065 0.49 | 29000.004206

ASTM 4242 - > 3/4"to 1 1/2" incl. ASTM A 242 - over 3/4" to 1 1/2" thick, incl... | Standard | US Customary | 460000067 | 670000097 |  0.0000065 049 | 29000.004206 | |~
ASTM AZ6 ASTM A 36 Standard | US Customnary | 360000052 | 58.0000084 0.0000065 049 | 29000.004206
ASTM A440 - <= 3/4" ASTM A 440 - 3/4" thick and under Standard | US Customary | 500000073 | 70.0000102 0.0000065 049 | 20000.004206
ASTM A440 - > 1 1/2" to 4" incl, ASTM A 440 - over 1 1/2" to 4" thick, inclus... | Standard | US Customary | 42.0000061 | 63.0000091 0.0000065 049 25000.004206
ASTM A440 - = 3/4" 10 1 1/2" incl. ASTM A 440 - over 3/4" to 1 1/2" thick, incl.. | Standard | US Customary | 460000067 | 670000097 | 0.0000065 049 29000.004206
ASTM A447 - > 3/4% to 1 1/2" incl, ASTM A 447 - over 3/4" to T 1/2" thick, incl... | Standard | US Customary | 460000067 |  67.0000097 0.0000065 0.49 | 29000.004206
ASTM Ad4] - <= 374" ASTM A 4417 - 3/4" thick and under Standard | US Customary | 500000073 | 70.0000102 6.5E-06 049 | 29000.004206
ASTM 4441 - > 11/2" to 4" incl. ASTM A 441 - over 1 1/2" to 4" thick, inclus... | Standard | US Customary | 420000061 | 63.0000091 6.5E-06 045 29000.004206

ASTM Ad41 - > 4" £0 8" incl. ASTM A 447 - over 4" to 8" thick inclusive Standard | US Customary | 400000058 | &0.0000087 6.5E-06 049 | 29000.004206 | —
ASTM AST4 - over 2 1/2" to 4" incl. | ASTM A 514 - aver 2 1/2" to 4" thick, inclus... | Standard | US Custornary | 90.0000137 | 1050000152 6.5E-06 049 | 20000.004206
ASTM AS14 - to 2 1/2" incl. ASTM A 514 - to 2 1/2" thick, inclusive Standard | US Customary | 100.0000145 | 115.0000167 6.5E-06 049 | 29000.004206
ASTM A317 ASTM A 517 all thickness Standard | US Customary | 1000000145 | 115.0000167 6.5E-06 049 25000.004206
ASTM AST2 - <= 3/4", Fy = 50 ksi ASTM AS72 - 3/4" and under, Fy=50 ksi Standard | US Customary | 500000073 | 70.0000102 6.5E-06 0.49 | 29000.004206
ASTM AST2 - > 1 1/2" to 4™ incl. ASTM A 572 - over 1 1/2" to 4" thick, inclus... | Standard | US Customary | 42.0000067 |  62.0000091 6.5E-06 049 | 29000.004206
ASTM AST2 - 1 1/2" max, Fy = 55 ksi | ASTM A 572 - 1 1/2" thick max, Fy=55 ksi Standard | US Customary 55.000008 | 70.0000102 6.5E-06 049 | 25000.004206
ASTM A572 - 11/2" max, Fy = 45 ksi | ASTM A 572 - 1 1/2" thick max, Fy=45 ksi Standard | US Customary | 450000065 | 60.0000087 6.5E-06 045 29000.004206
ASTM AST2 - 1" max, Fy = 60 ksi ASTM A 572 - 17 thick max, Fy=60 ksi Standard | US Customary | 60.0000087 | 75.0000109 6.5E-06 0.49 | 29000.004206
ASTM AST2 - 1/2" max, Fy = 65 ksi ASTM A 572 - 1/2" thick max, Fy=65 ksi Standard | US Customnary | 65.0000084 | 80.0000116 6.5E-06 049 | 29000.004206
ASTM A588 - <= 4", Fy = 50 ksi ASTM A588 - 4" and under, Fy=350 ksi Standard | US Customary | 500000073 | 70.0000102 6.5E-06 049 25000.004206
ASTM A588 - > 4" to 5" incl, ASTM A 588 - over 4" to 5" thick, inclusive Standard | US Customary | 460000067 | 67.0000097 6,5E-06 049 25000.004206

OK ‘ ‘ Apply ‘ ‘ Cancel
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Select the AASHTO M270 Grade SOW material and click Ok. The selected material properties are copied to the

Bridge Materials — Structural Steel window as shown below.

™ Bridge Materials - Structural Steel — O X

Mame: [ Grade 50W |

Description: | AASHTO M270 Grade 50W

Material properties

Specified minimum yield strength (fy): | 500000073 | ksi
Specified minimum tensile strength (Ful: i--TU-.DG[]{]'!EIE ‘ ksi
Coefficient of thermal expansion: E"ﬂ.ﬂﬂﬂﬂﬂﬁﬁ | 1/F
Density: 049 ket
Modulus:of elasticity {E} | 29000.004206 | ksi
Copy to library... | | Copy from library.. | | oK | | Apply | | Cancel

Last Modified: 3/29/2022 5
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Add concrete and reinforcement materials using the same techniques. The windows will look like these:

M Bridge Materials - Concrete — O x

Marme: | |'Cla55 A(US) |

[
Descnption: | Class A cement concrete |

Compressive strength at 28 days (Fc): | 4.0000006 | ksi
Initial compressive strength (Fci): | kst

Compaosition of concrete; Naormal E!

Density (for dead loads): 0.15  kef

Poisson's ratio: 0.2 |
Coefficient of thermal expansion (a: | 0.000006 1/F
Splitting tensile strength (fct): ksi

Std modulus of elasticity (Ec): 3644 149254 i ksi
LRFD modulus of elasticity (Ec): 3644149254 s
Std initial modulus of elasticity: ksi
LRFE initial modulus of elasticity: ksi
Maodulus of rupture: 04798574 | ksi
Shear factor: 1 |

Copy to library... | | Copy from library... | | oK | | Apply | | Cancel

M Bridge Materials - Reinforcing Steel o O b

Narme: | |Grade 60 |

Description: i 60 ksi reinforcing steel |

Material properties

Specified yield strength (fy): | 60.0000087 ksi

Maodulus of elasticity (Es): | 29000.004206 | k=i
e
Ultimate strength (Fu): | 90.0000131 | ksi
— Type
@ Plain
| Epoxy
| Galvanized
Copy to library... | | Copy from library... | | oK | | Apply | | Cancel
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To enter the appurtenances to be used within the bridge expand the tree branch labeled Appurtenances. To define a
parapet, double click on Parapet in the tree. Enter the parapet as shown below. Click Ok to save the data to memory

and close the window.

™ Bridge Appurtenances - Parapet = d X
MNarne: Standard Parapet
Description:

All dimensions are in inches

Additional load: - kip/ft Parapet unit load:

| D 0.15 becf

| 4
I

Fefersnce = Faadway Met centroid {from

Line Surface reference ling):

F 0397 in

= Total load:

0.536 kip/ft

|—. 5 ] r— Calculated properties
'

F3

et

Back Frant :

Copy from library... | | OK | | Apply | | Cancel
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Double click on SUPERSTRUCTURE DEFINITIONS (or click on SUPERSTRUCTURE DEFINITIONS and click
the New button under the WORKSPACE tab in the ribbon or 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

OK | | Cancel

Last Modified: 3/29/2022 8
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Select Girder System and the Structure Definition window will open. Enter the appropriate data as shown below:

M Girder System Superstructure Definition

Definition w| Analysis\] Specs | Engine : |

Name: | tZ Span 4 Girder System Meodeling
® Multy MCB
[] With frame structure simplified definiti
Description:
Deck type:
Concrete Dack
Default units: | US Customary I Enter span lengths For PS/PT only
— _' along the reference o
Number of spans: | 2 |§_|| line: Average humidity:
Mumber of girders: | 4 [Eli Length | %
| Span — ‘:
T Member alt. types
b 90 yp
I — 7| Stea
2 | w '
| i Clers
[Iric
[] Timber
Cemr
Horizontal curvature along reference line
Fon al cu Distance from PC to first support line:
Superstructure alignment Start tangent length:
@) Curved
e Radius: ft
Direction: Left
End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
Superelevation: %
OK | | Apply | | Cancel

Last Modified: 3/29/2022
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M Girder System Superstructure Definition =5 m} *
Definition | Analysis -."| Specs ] Engine \'|
Structural slab thickness Mumber of shell elements
Consider structural slab thickness for rating @ In the deck between girders
W] Consider structural slab thickness for design _ in the web between flanges
Slower Faster
Wearing surface More accurate Less accurate

Consider wearing surface for rating

|| Consider wearing surface for design 10 3 8 7 6 s 4 3 2 1
[ Consider striped lanes for rating Target aspect ratio for shell elements
Default analysis type: | Line Girder I:-I Slower Faster
o - More accurate Less accurate
Longitudinal loading <
for—— ' v ' ' '
Vehicle increment: | 1 | ft 5 15 2 25 3 is a

Transverse loading 3D bracing member end connection analysis

T . (@ Calculated factored member force effects
Vehicle increment in lane: | 2 ft
—_— \_! Maximum of average (stress + strength) and 75% resistance
Lane increment: 4 ft
Bracing member LRFR factors

3D analysis control options . T
Condition factor: | Good or Satisfactory

[] Field measured section properties

[] LFD: Model non-compasite regions as non-composite
[_] LRFD: Model non-compasite regions as non-composite

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

OK | | Apply | | Cancel

The Analysis tab is shown above with the default selections. Since we 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: 3/29/2022 10
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The partially expanded Bridge Workspace tree is shown below:

Workspace L

@ Components
= My 2SpanPlateGirderTr
#- [ Components
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
B &3 SUPERSTRUCTURE DEFINITIONS
e 2 Span 4 Girder System

j Impact/Cynamic Load Allowar|
- oot Load Case Description I
-~ & Framing Plan Detail

[ Bracing Deterioration
- BSC Bracing Spec Check Selection
« 1 Structure Typical Section
- e Superstructure Loads

[F Shear Connector Definitions
#- [ Stiffener Definitions
#- [ MEMBERS
@ [ BRIDGE ALTERNATIVES

Last Modified: 3/29/2022 11
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We now go back to the Bridge Alternatives and create a new Bridge Alternative by double-clicking on Bridge

Alternatives in the tree. Enter the following data:

M Bridge Alternative = O >

Alternative name: | Bridge Alternative 1

f Y
Description | Substructures |

Descnphon: |
Horizontal cunvaturs Global positioning
Reference line length: | | ft Distance: | 0 ft
@) Start hearing () End bearing Offset: | 0 ‘ ft
Starting station: | | ft Elevation: | | ft
Bearing: N 90~ 0' 0.00" E
Bricige alignment Start tangent length: ft
Curve length: ft
Radius: ft
Direction: Left
End tangent length: ft
Spersuche Culvert wizard
wizard..,
oK ‘ ‘ Apply | | Cancel

Click Ok to save the data to memory and close the window.
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Double-click on Superstructures in the tree and enter the following new superstructure:

D Superstructure 5 O *
Superstructure name: | Superstructure 1 |
Description -.\'| Alternatives | Vehicle path | Engine ‘| Substructures |
Description:
Reference line
- |
Distance: 0 | ft
Offset: [0 B
Angle: | 0 Degrees
. ;
Starting station: | | ft
oK | | Apply | | Cancel
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Double-click on Superstructure Alternatives and enter the following new Superstructure Alternative. Select the

superstructure definition 2 Span, 4 Girder System as the current superstructure definition for this Superstructure

Alternative.

M Superstructure Alternative e | x
Alternative name: Superstructure Alternative 1
Description:
Superstructure definition: | 2 Span 4 Girder System [v

Superstructure fype: sirde

Number of main members:

Length

o
‘ Pal | sy
A a0
2 a0

oK || Apply || Cancel
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Re-open the Superstructure 1 window and select the Alternatives tab. The Superstructure Alternative 1 will be

shown as the existing and current alternative for Superstructure 1.

™ Superstructure P O >

Superstructure name: | Superstructure 1

Descriptionl Alternatives l.l| Vehicle path | Engine | Substructures \|

| Existing | Current | Superstructure alternative name | Description |

b E & |Superstructure Alternative 1 |

oK | | Apply | | Cancel

Last Modified: 3/29/2022 15
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The partially expanded Bridge Workspace tree is shown below:

Workspace

I?ﬂ Components ‘
- M 25panPlateGirderTr

fn ]

o [ Components
- [ Diaphragm Definitions
« [ Lateral Bracing Definitions
B ) SUPERSTRUCTURE DEFINITIONS
= b 2 Span 4 Girder System

j Impact/Dynamic Load Allowance
- gt Load Case Description
- A% Framing Plan Detail
- [ Bracing Deterioration
- BSC Bracing Spec Check Selection
- i1 Structure Typical Section
- o Superstructure Loads

[ Shear Connector Definitions
- [T Stiffener Definitions
- [ MEMBERS
E- &) BRIDGE ALTERNATIVES
2 ¢ Bridge Alternative 1 (E) (C)

= 2 SUPERSTRUCTURES

B T Superstructure 1
=N 2 SUPERSTRUCTURE ALTERMATIVES

----- X Superstructure Alternative 1 (E) (C) (2 Span 4 Girder System)

Last Modified: 3/29/2022 16
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Enter the impact to be used for the entire bridge by double clicking on Impact/Dynamic Load Allowance in the
Bridge tree (or by clicking on Impact/Dynamic Load Allowance in the tree and selecting Open from the ribbon
under the WORKSPACE tab, or by right clicking Impact/Dynamic Load Allowance and selecting Open from the
popup menu). The Structure Definition Impact/Dynamic Load Allowance 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 shown

below are default values.

&M Structure Definition Impact / Dynamic Load Allowance — a >

Standard impact factor -

For structural components where impact is to be incduded 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 override: £

LRFD dynamic load allowance
Fatigue and fracture limit states: | 15 %

All other limit states: 33 3

oK || Apply || Cancel

For this example problem we are not going to override the standard LRFD or LRFR factors.
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Click Load Case Description to define the dead load cases. The completed Load Case Description window is shown

below. Click the “Add Default Load Case Descriptions” generate the table below.

M Load Case Description == O >
Load case name Description Stage | Type ‘ T ‘
(days)
L IDC'I I DC acting on non-composite section Non-composite (Stage 1) = | DBC d
Dc2 bDC actiné on long-term compogi.te SEC. Com_ps-)site (long term) (Stage 2) ~ .D,DC ¥
Dw DW acting on long-term compesite se.. | Compasite (long term) (Stage 2) = | DDW -
SIP Forms W&ight due to sta:,f—in-place forms MNon-composite (Stag,a 'I)_ - | D.DC -

Add default load |

case descriptions New | | Duplicate | | Delete |

*Prestressed members only

| oK || Apply || Cancel |
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Double-click on Framing Plan Detail to describe the framing plan. Enter the appropriate data as shown below.

M Structure Framing Plan Details

— O
MNumber of spans MNumber of girders:
Layout .ll'| Diaphragms | Lateral bracing ranges \'|
Girder spacing orientation
. Perpendicular to girder
< = Skew —
Uppa (degrees) ) Along support
’ 1 | 0
2 0 Girder spacing
e 0l Girder (ft)
bay | Startof | End of
girder | girder
b 1 10 10
' 1] 10
10 10
oK | | Apply | | Cancel

Last Modified: 3/29/2022
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Switch to the Diaphragms tab to enter diaphragm spacing. Enter the following diaphragms for Girder Bay 1 as

shown below:

M Structure Framing Plan Details = | *
MNumber of spans: Number of girders:
Layout | Diaphragms .I'| Lateral bracing ranges 2 |
y I o0 | Diaphragm
5] 2|1 ~ :
Girder bay \ Copy bay to. Eeans
Start i End
Support distance Riaphragmi. | s rmtier Length distance Load il
number | () spacing of spaces (ft) (ft) (kip) ‘aphragm
| Left girder | Right girder | | Left girder | Right girder |
LG = 0 0 0 i 0 0 0 --Mot Assigned-- ~
1 ™ 0 ¢] 37 2 T4 74 T4 --Mot Assigned-- ~
2 - 0 1] o 1 (t] 0 0 --Mot Assigned-- ~
2 x 1] 0 i6 1 16 16 16 --Mot Assigned-- ~
2 - 16 16 a7 2 74 90 20 --Mot Assigned-- ~
| New | | Duplicate | | Delete |
| OK | | Apply | | Cancel |

Click the Copy Bay To button to copy the diaphragms entered for Bay to the other bays. The following dialog will
appear. Click Apply to copy the diaphragms to girder bay 2.

% Copy Diaphragm Bay *

Bay 2
Bay 3
Select the new bay(s):

| Apply || Cancel |

Click the Copy Bay To button again, this time selecting 3 as the new bay. Click Apply to copy the diaphragms to
girder bay 3.

Select Ok to close Structure Framing Plan Details window.
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While Framing Plan Detail is selected in the Bridge tree, open the schematic for the framing plan by selecting the
Schematic button under the WORKSPACE tab in the ribbon (or by right clicking Framing Plan Detail and selecting

Schematic from the popup menu). The following schematic will be displayed.

Schematic -o

Framing plan ¥

iBkaae BH - o [V

ZSparPm Gl
ZEpanFlam Gl Training - 2 Span ¢ Gintar Systam
iz

&
:

A0
g

e
A

AT
-

i

\ar

DT
-

cmmmy ey [ e mm e

B e Bt 1 it

cmmmey | emmmy e
L

o

Next define the structure typical section by double-clicking on Structure Typical Section in the Bridge Workspace

tree. Input the data describing the typical section as shown below.

D Structure Typical Section 5 O *

Distance fram left edge of deck to i Distance from right edge of deck ta
superstructure definition ref. line | superstructure definition ef. ling

| s
Superstructure Definition
Dieck h— ;
\ i th?;kness ! Reteienos Line /
I ' I
Left overhang Right overhang

eck | Deck {cont’ ara et. edian ailin I eneric idewa A ane osition. tri anes earing surface |
Deck | Deck{ d) | Parap Medi Railing | G Sidewalk | Lane p Striped I W g surf; |

Superstructure definition reference line is the bridge deck.

Start End
Distance from left edge of deck to [face | e ]
18. 185
superstructure definition reference line; ! 2 & R
Distance from rlgh.t ggge of deck to. '1 85 T i 185 | ﬁ
superstructure definition reference line: - ! !
Left overhang: 35 & 35 ft
Computed night overhang: 35 ft 35 ft

oK | ‘ Apply | | Cancel

Last Modified: 3/29/2022 21



STL2 - Two Span Plate Girder Example

The Deck (cont’d) tab is used to enter information about the deck concrete and thickness. The material to be used

for the deck concrete is selected from the list of bridge materials described above.

M Structure Typical Section = | X
Distance from left edge of deck to i Distance from right edge of deck to
superstructure definition ref. ine | superstructure definition ref. ling
| -
Superstructure Definition
Dieck be— 3
\ i th‘iac:EI:(ness 1 Fieference Line /
I 1
Left averhang Right overhang
Deck | Deck (cont'd) .I| Parapet | Median | Railing | Generic | Sidewalk | Lane position | Striped lanes ) Woearing surface '|
Deck concrete: | Class A (US) :V |
Total deck thickness: . a5 ._ in
Load case; Engine Assigned |»
Deck crack control parameter: | kip/in
Sustained medular ratio factor | 3
Deck exposure factor
OK | | Apply | | Cancel
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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. Change the “Load Case” to “DC2” and “Measure To” to
“Back” (we are locating the parapet on the deck by referencing the back of the parapet to the left edge of the deck).
Enter 0.0 for the “Distance at Start” and “Distance at End”. Change the “Front Face Orientation” to “Right”. The

completed tab is shown below.

™ Structure Typical Section — [m] x

Back Frant

Deck | Deck [c::»nt'd]. Darapei-l| Median | Raiﬁng.| Generic | Sidewallc.| Lane position | Striped lanes ‘ Wearing surface |

| Edge of deck | Distance at | Distance at Eront §
Name Load case | Measure to | dist. measured start end o!ri::tatai::\
| from (ft) Lijs]
+ | stendard Parapet locz - Bk - |letEdge - ] 0| Right
Standard Parapet - DC2 = | Back = | Right Edge -~ 0 0| Left
| New | | Duplicate | | Delete ‘

‘ OK | | Apply | | Cancel |
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Lane Positions:

Select the Lane Position tab.

M Structure Typical Section = O
[4] i
[B]— Superstructure Definition Reference Line
Travehway 1 ‘ Travelway 2 )
Deck | Deck (cont'd} ] Parapet ~| Median | Railing x‘ Generic | Sidewalk | Lane paosition H" Striped lanes ] Wearing surface .'|
Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
Trsvel travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
:‘a:;::::r definition reference line definition reference line definition reference line definition reference line
at start (A) at start (E) at'end (A) at end (B)
(ft) (ft) (ft) (ft)
LRFD fatigue
Lanes available to trucks: |
[] Override Truck fraction: | New | | Duplicate | | Delete |
| 0K | ‘ Apply | | Cancel
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Click the Compute... button to automatically compute the lane positions. A dialog showing the results of the

computation opens. Click Apply to apply the computed values. The Lane Position tab is populated as shown below.

M Structure Typical Section = L X

| Deck | Deck (cont'd) | Parapet-| Median | Rading-| Generic | Sidewaik. Lane posit\on-"| Striped lanes ] Wearing surface .|

Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
T I travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
:‘T:'::y definition reference line definition reference line definition reference line definition reference line
at start [A) at start (B) at end (A) at end (B)
(ft) (ft) (it} (ft)
’ 1 -17] 17 17 17
LRFD fatigue

Lanes available to trucks:

i:ii}verride Truck fraction: | New | | Duplicate | | Delete |

| oK H Apply || Cancel |
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Wearing Surface:

Enter the data shown below.

M Structure Typical Section = (]

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

I o
Superstructure Definition
Deck 5 /
- Reference Line
\ thickness !

T L
Left overhang ;._J Right overhang

| Deck| Deck {cont'd) | Parapet.| Median Railing.| Generic| Sidewalk | Laneposition. Striped lanes 1 Wearing surface |

Wearing surface material; | Asphalt |

| Asphalt - 25 psf

Description:
Wearing surface thickness: | 278 in [ Thickness field measured (DW = 1.25 if checked)
Wearing surface density: | 108 pef

Load case; | oW [w _I Copy from library...

oK | | Apply | | Lancel

Click Ok to save the data to memory and close the window.
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While Structure Typical Section is selected in the Bridge tree, open the schematic for the framing plan by selecting
the Schematic button under the WORKSPACE tab in the ribbon (or by right clicking Structure Typical Section and
selecting Schematic from the popup menu). The following schematic will be displayed. The girders are displayed as

dashed boxes since we have not yet defined what type of girder we will have.

Scnematic =im %
-
B Lraae B .
2SpanPlateGirderTr
2SpanPlateGirderTraining - 2 Span 4 Girder System
212412022
. 370" o
a 340" I
| ) u [
\ ;—Deck Thickness 8 1/2 2 3/4" Asphalt— | |
|'I I\.
| / Travelway 1 \ 4
36" 3@10'-0" = 30'-0" 36"
) T
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Define stiffeners to be used by the girders. Expand the Stiffener Definitions tree item and double click on

Transverse. Select “Trans. Plate Stiffener” for stiffener type. Define the stiffener as shown below. Click Ok to save

to memory and close the window.

M Transverse Stiffener Definition = O X
MName: | 2 Sided Dia Conn PL
Stiffener type Top gap:
Single in
sk Width:
— Plate ] in
Thickness: | 0.75 in
Material: | Grade 50W v Bottom gap:
I - in
 Welds L 1
Top: |- None - (¥l
Web: -- None -- .V-.
Bottom: | == None -- V
QK | | Apply | | Cancel
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Now define the bearing stiffeners by double clicking on Bearing (under Stiffener Definitions in the tree). Select

“Plate Stiffener” for stiffener type. Define the stiffener as shown below. Click Ok to save to memory and close the

window.
™ Bearing Stiffener Definition — O *
MName: | Bearing Stiffener
— Plate - L J”_k . -
TR |
Thickness: 0.875 in i =
Material: . Grade 50W bt -
Welds g in
Top: | — Mone — v
Web: -- None -- hd in €L
Battom: | - Nore - bl | O T |
: in ¥ HE in
oK | | Apply | | Cancel
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Describing a member:
Expand MEMBERS in the tree. The G2 member window shows the data that was generated when the structure
definition was created. No changes are required at this time. The first Member Alternative that we create will

automatically be assigned as the Existing and Current Member alternative for this Member.

M Member s O *

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

Description:

| Existing | Current | Member alternative name | Description |

Mumber of spans: |

Span
Sﬁg” |e:gth ‘
: (ft)
¥ 1 ! a0
2 a0

oK | | Apply | | Cancel
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Next double click on the Member loads in the tree and select SIP Forms from the dropdown list. Enter the load due

to stay-in-place forms as shown below.

™ Girder Member Loads - O X

r + 4 4+ ¥ ¥ 4 + ¥ 4+ 4 3

Pedestrian load: I:l I/t

| Unifarm I| Distributed | Concentrated | Settlement |

| Load case | Eana ‘ Uniform load ‘ Destiistion
name P {kip/ft) P
» SIP Forms = | All Spans - 0135

| Mew | | Duplicate | | Delete |

| 8] € || Apply || Cancel |
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Support constraints were generated when the structure definition was created and are shown below.

D Supports — O X
ki
K ><
7 1 2
| General ."| Elastic | 3D General | 3D Elastic |
Support Support | Translation constraints | Rotation constraints |
number type | X | ¥ | i |
r | 1 |Pinned - ¥ |
2 Roller = = [
3 Raller - [ ] [
0K | | Apply | | Cancel
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Defining a Member Alternative:
Double-click MEMBER ALTERNATIVES in the tree to create a new alternative. The New Member Alternative

dialog shown below will open. Select Steel for the Material Type and Plate for the Girder Type.

M Mew Member Alternative >
Material type: Girder type:
| Post tensioned concrete Built-up

Prestressed (pretensioned) concrete Plate
| Reinforced concrete Rolied

Stesl

Timber

OK | | Cancel

Click Ok to close the dialog and create a new member alternative.
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The Member Alternative Description window will open. Enter the appropriate data as shown below. Select

Schedule-based Girder property input method. The additional self-weight of 0.170 kip/ft is estimated for the weight

of the diaphragms and stiffeners.

M Member Alternative Description e O *
Member alternative: | Plate Girder |
Description ‘|'| Specs | Factors Engine ] Import | contro! options .\|
Description: Material type: | Stee
Girder type: Plate
Modeling type: | Multi Girder
Default units: | US Customary
Girder property input method End bearing locations Simiole DL sontinliois L
@' Schedule based Left: |6 | in
Cross-saction based Right: | 6 !'ln
Self load Default rating method:
Load case: | Engine Assigned |Eii | LFD |:|i
Additional self lead: | 0.17 kip/ft
Additional self load: | %
| S |
oK | | Apply | | Cancel
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If we now re-open the Member G2 window, we will see this Member Alternative designated as the existing and

current member alternative for this Member.

% Member o O *

Member name: | G2 Link with: | -- None -- _-v_

Description:

| Existing i Current | Member alternative name ! Description |

A | Plate Girder

Mumber of spans: |

Span
Sﬁg” |e§gu1 ‘
’ (ft)
» 1 | a0 |
2 ag

oK || Apply || Canicel
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Next describe the girder profile by double clicking on Girder Profile in the tree. The window is shown below with

the data describing the web.

M Girder Profile £ O x
Type: | Plate Girde
| Web -.‘| Tep flange | Bottom flange ) |
Begin End i Start End
depth | Depthvary | depth Thr?:’;ess il:li:r!lf; distance Le(n%th distance Material ‘ ‘N:i:: t ‘
(in) (in) i) {f) %
b | 36| None ' 36 043751 2 4] 63 63 | Grade 50W ~ | -- None-- -
36|None - 36 05/1 - 63 54 117| Grade S0W = | - None — ~
36| Nene v 36 04375 |2 " 27 63 90 | Grade 50W = | --None-- =
| New | | Duplicate | | Delete |
| oK | | Apply | | Cancel |
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Describe the flanges as shown below.

™ Girder Profile e O X
Type: | Plate Girder
Web Top flange k| Bottom flange -\‘|
Begin | End 4 Start End
width | width Th*‘(:;“‘ f‘t'l':f:: distance Let’i‘,g.ﬂ‘ distance |  Material Weld """f‘::‘t
(i) | (in) (#) ) 4
b | 12| 12 07511 L 0 63 63 Grade 530W = | --MNone-- = --MNone-- =~ |
16 16 11 -| 63 54 117 | Grade SOW = | -None - = | --None — ~ |
12 12 0752 - 27 63| 90| Grade S0W ~ | --MNone-- = | --MNone - =~
Copy to bottom flange | New | | Duplicate | | Delete |
| oK | | Apply | | Cancel |
D Girder Profile — O X
Type: | Plate Girder
Web Top flange | Bottom flange -.'|
Begin | End . End
width | width Th";:}'“‘ i:‘r’::; distance Leggﬂ‘ distance ‘ Material ‘ Weld ‘ "'\:?'::t ‘
) | (in) ) #) =
b | 16| 16 08751 x 0 63 63 GradeS0W = | --Mone-- =|--MNone-—- = |
6 16| 1501 - 63| 54 117|GradeSOW - |--None-- v | --Mone— ~|
16 16 08752 ¥ 27 63 90| Grade S0OW ~ | --None-- ~ | --None-- ~
Copy to top flange | New | | 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

and reinforcement windows are shown below.

. The deck concrete

M Deck Profile =5 0 X
Type: | Plate ‘
Deck concrete .“| Reinforcement ] Shear connectors \‘|
St End Strictoral Start Eﬂefhv& End EHEC.EIVE Start EFFE.C‘WE End effective
Maksriat Support i Length e i flange width | flange width | flange width | flange width
number i) (ft) W (i) (Std) {5td) (LRFD} (LRFD)
(im}. {in} (in) {in)
b Class A (US) ~ 1 x 6] 180 180 8 96 96 120 120| 8|
Compute from
‘ New | | Duplicate | | Delete |
oK | | Apply | | Cancel ‘
4 Deck Profile o O X
Type: | Plate |
Deck concrete M Reinforcement ."‘ Shear connectors |
Start End 3 Bar
Material Sopes distance Lot distance o L Bar size DF;@nce Row spacing
number (ft) bar count | bar count {in)
{ft) (in)
b |Grade 6D - |1 = 63 54 117 6.24 624 9 v 297 | Top of Slab >
Grade 60 ~ |1 = 63 54/ 17 4.16 4169 b 191 | Bottom of Slab  ~
| New | | Duplicate | | Delete ‘
0K | | Apply ‘ ‘ Cancel |
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Composite regions are described using the Shear Connectors tab as shown below.

% Deck Profile — ] *
Type: | Plate
| Deckconcrete‘ Reinforcemantr‘ Shear connectors |

Support _Start Length _End Connector | Number of | Number per Transvrarse

L. distance distance D — e spacing

(f [ £ fin)
i Ii = 0 180 180 | Composite -
ShE.arslud ey | MNew | | Duplicate ‘ ‘ Delete |
design tool calcs
‘ OK | | Apply | | Cancel |

The haunch profile is defined by double clicking on Haunch Profile in the tree. The window is shown below.

M Steel Haunch Profile =5 O *
.Haunch type: || Embedded flange
|
H é
1
| ‘ 71 71 ‘
%? |23 72
I | Start End
sipport distance tenath distance ?1 = \.(1
? number (f) - (in) (in) (in)
= T
L = 0 180 180 8 8 2
| New | | Duplicate | | Delete |
| 0K | | Apply | | Cancel |
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Regions where the slab is considered to provide lateral support for the top flange are defined using the Lateral

Support window shown below. It can be opened by double clicking on Lateral Support in the tree.

™ Lateral Support — O ¥
T
ZE‘ Start Digtance o Lemgth
# b H
| Ranges ' Locations |
Top flange
| |
Start End
i:l:rl:i?: distance E_emng}th distance
(ft) (f)

) |'E '| 0 180 180

| New | | Duplicate | | Delete |

| oK || Apply || Cancel |
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Stiffener locations are described using the Stiffener Ranges window shown below.

M Stiffener Ranges = O X

; Start Distance » 'Sgacing'

Transverse stiffener ranges .I'| Longitudinal stiffener ranges \'|

Start ; End
Name Support distance Hlaoiber o Spa.n:mg L5t distance
number ") spaces (in) (ft) (Ft)

Apply at Stiffeners between - e Nele
diaphragms... diaphragms... m L Buplicate | S

| 0K | | Apply | | Cancel

Click on the “Apply at Diaphragms...” button to open the following dialog. Select the 2 Sided Conn PL as the

stiffener to apply at the interior diaphragms.

™ Diaphragm Connection Plates x

Apply the following stiffener definitions to the diaphragm locations:

— End diaphragms and diaphragms at piers

‘ Bearing stiffenen Eearing Stiffener :. ‘

r— Interior diaphragms

Transverse stiffener: | 2 Sided Dia Conn PL |v ‘

oK || Cancel || Help |
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Selecting Apply will create the following transverse stiffener locations.

{D Stiffener Ranges = O X
Z]}‘_ Start Distance | Spacing,|
[
| Transverse stiffener ranges .I| Longitudinal stiffener ranges . |
Start 1 End
MName i‘:::’;; distance N:'mb:;c’f Sp':ei;lc:}ng Lei;gth distance
(f) P (f)
- |2 Sided Dia Con... ~ | 1 - 37 1 0 0 37
2 Sided Dia Con... ~ |1 ” 74 1 0 0 74
2 Sided Dia Con... = |2 ¥ 16 1 0 0 16
2 Sided Dia Con... ~ |2 ¥ 53 1 0 0 53
.Apply at Stlffl.EnEI'S between | Mew | | Duplicate | | Delete |
diaphragms... diaphragms...
| oK | | Apply | | Cancel |

This example does not have any intermediate transverse stiffeners so we can click Ok to close this window
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Bearing stiffener definitions were assigned to locations when we used the Apply at Diaphragms. .. button on the
Transverse Stiffener Ranges window. The Bearing Stiffener Location window is opened by expanding the Bearing
Stiffener Locations branch in the tree and double clicking on each support. The assignment for Support 1 is shown

below.

{1 Bearing Stiffener Location - Support 1 = O X

CL of Bearing

b tu—Dffset
]

!

1

| *Megative offset to left of
dl bearing

Pairs of bearing stiffeners at this support: i) B in
Stiffener Offset
pair {in)

T— Beaning Stiffener = 0

Name

oK || Apply || Cancel
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The description of an interior beam for a structure definition is complete.

While “Plate Girder” is selected in the Bridge tree, open the schematic for the girder by selecting the Schematic
button under the WORKSPACE tab in the ribbon (or by right clicking Plate Girder and selecting Schematic from the

popup menu). The following schematic will be displayed.

Schematic ==
Girder profile >
TCYETE

Z5panFiateGirderTr

ZEpanFiateGirderTraining - 2 Span 4 Girder System - G2

202412002

Top Flangs Transiions. PLIAZET-07 PL 1"x16"%540"

THE %36 6307 12238540

T 2

] =

_PLTB16%65-0" " PL1 126 %540

Span Lengths > -

Mates:
* Al flange length dimensions are horiz. {length sleng flange may differ).
* Transverse stiffener pairs shown i red

* Single transverse =tiffener shown i blue.

* Bearing =iiffeners shown in green.

* Dimenszicning starts and ends at CL bearings.

* ¥ denctes cross frame locations.
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Distribution Factors (Standard):

Double click Live Load Distribution to open the window, and use the Compute from Typical Section button to

compute the following Standard (LFD) distribution factors.

M Live Losd Distribution
| Standard | LRFD.

(@ Use simplified method

Distribution factor input method

Use advanced methad

) Use advanced method with 1994 guide specs

W] Allow distribution factors to be used to compute effects of permit loads with routine traffic

Lanes |

Distribution factor |
(wheels}

loaded i
| | Shear

| Shearat |
| supports

|
| Moment 1 Deflection !

¥ | 1lane 1428571
Multi-lane | 1.818182

14 1428571 05
21818182 1

Compute from
typical section...

‘ View cales ‘

oK

Apply | [ Cancel

We do not need to enter any LRFD distribution factors since AASHTO LRFD will compute them for us since we

have a girder system structure definition.

Interior (LFD wheels)
Lanes Loaded Shear Shear at Support Moment Deflection
1 lane 1.43 1.4 1.43 0.5
Multi-lane 1.81 2.0 1.81 1.0

Interior (LRFD lanes)
Lanes Loaded Shear Shear at Support | Pos. Moment | Neg. Moment | Deflection
1 lane 0.76 0.76 0.484 0.503 0.3*
Multi-lane 0.952 0.952 0.698 0.726 0.5

* includes 1.20 multiple presence factor

Live load distribution factor calculation details can be viewed by clicking “View Calcs” button.
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The member alternative can now be analyzed. To perform LRFR rating, select the Analysis Settings button on the
DESIGN/RATE tab of the ribbon to open the window shown below. Click Open Template button and select the
LRFR Design Load Rating to be used in the rating and click Ok.

M Analysis Settings = | x
Design review @ Rating Rating method: LRFR |:_i
Analysis type: Line Girder l\zl
Lane / Impact loading type: As Requested Apply preference setting: “None E:
Vehicles l'| QOutput ] Engine ] Description . |
Traffic direction: I Both directions E” Refresh | | Temporary vehicles | | Advanced |
Vehicle selection ehicle summary
_l::L.;-;u"ehicles | E‘--Rating vehicles
- Standard E-LRFR
-EV2 E‘--Design load rating
+EV3 =rInventory
H 15-44 L.HL-93 (US)
-H 20-44 =-Operating
-HL-03 {50) Add to L HL-93 (US)
~HL-83 {US) — = Fatigue
~HS 15-44 L S | L.-LRFD Fatigue Truck (US)
-HS 20 (Sl) FH-Legal load rating
~Hs20-44 Routine
--Lane-Type legalload (| | Specialized hauling
--LRFD Fatigue Truck (51} ~Permit load rating
~-LRFD Fatigue Truck (US) Remove from
S
+-5U5
506
-1
= Type 3
= Type 3-3
- Type 352
""Agenfy
~User defined
-~ Temporary
Reset | | Clear | | Open template | | Save template OK | | Apply | | Cancel
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Next click the Analyze button on the DESIGN/RATE tab to perform the rating. When the rating is finished you can

review the results by clicking the Tabular Results button on the ribbon. The window shown below will open.

™ Analysis Results - Plate Girder — m] X
=
Print
Print
Report type: Lane/Impact loading type | Display Format
| Rating Results Summary vl ( ® As requested Detailed Multiple rating levels per row V.
; 5 Inventory Operating Legal Permit : Legal | Permit | Inventory | Inventory | Operating | Operating |
Live Load lw.:.? L:;ad > h’::a:?d Load Rating | Load Rating | Load Rating | Load Rating Ran;:g;“ Rgﬁ?ap‘:;?m Rating | Rating | Location | Location | Location Location | L
s (Ton} (Ton) (Ton) {Ton) g 9 Factor | Factor | () | Span-(%) |  (f) Span-(%) I
i Truck + Lane | LRFR 849 11.00 0.236 0.306 90.00 |1 - (100.0) | 90.00| 1-(100.0)
Tandem + Lane|  LRFR 9.98 12.94 | 0.277 | 0359 | 90.00 |1 - (100.0) 9000 1-(100.0)
HL-83 (US} | 90%(Truck Pair + Lane) | LRFR 6.09 790 | 0169 | 0219 | 90.00 |1 - (100.0) 9000 1-(1000)
4] Il 4
AASHTO LRFR Engine Version 7.2.0.1
Analysis preference setting: None

Close

An LRFD design review of this girder for HL-93 loading can be performed by AASHTO LRFD. To do LRFD
design review, enter the Analysis Settings window as shown below:

™ Analysis Settings

‘ ® Design review I Rating Design method: LRFD

Analysis type: .\.jne C‘ii.r-d.er

Lane / Impact loading type:  As Requested Apply preference setting: | Mone

Vehicles ”'| Qutput ‘ Engine | Description .'|

Traffic direction: jBokh directions ‘:‘! | Refresh | | Tempaorary vehicles | | Advanced

Vehicle selection Vehicle summary

B-Vehicles | | E--Design vehicles
E-Standard

= Design loads
--Alternate Military Loading L.HL-93 {us)
~EV2 --Permit loads
~EV3 - Fatigue loads
~HL-93 (S1)
~HL-93 (US)
~HS 20 (Sl
- LRFD Fatigue Truck (51}
*--LRFD Fatigue Truck (US)
Agency
--User defined
Terporary Remaove from

Add to

Reset | | Clear | | Open template | | Save template

OK | | Apply | | Cancel
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AASHTO LRFD analysis will generate a spec check results file. Click the Engine Outputs button on the
DESIGN/RATE tab in the ribbon to open the following window.

™ 2SpanPlateGirderTr o O x

- 2SpanPlateGirderTr
B-2 Span 4 Girder System
B-G2
B Plate Girder

- AASHTO_LRFD
-Live Load Distribution Factors Calculations
-Live Load Distribution Factors Calculations Summary
-Stage 3 Spec Check Results (Thursday Feb. 24, 2022 11:55:54)
~Log File
E-AASHTO LRFR
-Live Load Distribution Factors Calculations
+Live Load Distribution Factors Calculations Summary
--Stage 3 Spec Check Results
Log File

Cancel

To view the spec check results, double click the Spec Check Results in this window.
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