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AASHTOWare Bridge Design and Rating Training — STL1 - Simple Span Plate Girder Example

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

] w0

2||
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AASHTOWare Bridge Design and Rating Training

STL1- Simple Span Plate Girder Example (BrD/BrR 6.7)

From the Bridge Explorer create a new bridge and enter the following description data:

) = = | 22
i . |Example 4a |Example 4a [ ] Template Superstructures
P b Bl etusnrelD () []Bridge Completely Defined Culverts
Description | Description [cont'd) | Alematives | Global Fiefersnce Point | Traffic | Custom Agency Fields
Name: |Z#mele 42 ‘Year Built
Description:
Location: | > 2Pl Length: 161.00 ft
Facility Carried [7]: sample Route Mumber: 7B
Feat. Intersected [B]: Sample Mi. Post: 2100
Default Units: | U5 Customnary v
AASHTOW are Association... | BiR ¥ ED Brtd ol o
.o} = = | &=
i . |Example 42 |Example 43 [ ] Template Superstructures
Prge 1D el eiErs D D ["] Bridge Completely D efined Culverts
Description | Description [cont'd] | Altematives | Global Reference Point | Traffic | Custom Agency Fields
District [2); | Hnknown v
County: | Unknown [P] v
Owwner [22] | State Highway Agency v
Maintainer: | State Highway Agency W
Admin. Area | Unknawn W
MHS Indicator: |0 Maton MHS v
Functional Class: | 17 Urban Collector v
AASHT O are Aszociation. .. ¥ BR[| BD Eirbd ol —
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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:

[

El .....

Bridge Workspace - Example 4a EI@
R e ]
[l [ Materials
- [ Beam Shapes

[ Appurtenances

- [ Diaphragm Definitions

- [Z3 Lateral Bracing Definitions

. j Impact / Dynamic Load Allowance
- MFF | RFD Multiple Presence Factors

[C Factors

- [ LRFD Substructure Design Settings
- B Environmental Conditions

. OF  Design Parameters
- [[3 SUPERSTRUCTURE DEFIMITIONS
- [ CULVERT DEFINITIONS

- [[1 BRIDGE ALTERMATIVES

The tree is organized according to the definition of a bridge with data shared by many of the bridge
components shown in the upper part of the tree. A bridge can be described by working from top to bottom
within the tree.

To enter the materials to be used by members of the bridge, click on the

Materials.

The tree with the expanded Materials branch is shown below:

=

Bridge Workspace - Example 42

(SRS ) Example 4a

(= D Materials

(== ]l

- [L3 Structural Steel
- [0 Concrete

- [ Reinforcing Steel
- [ Prestress Strand
- [Z1] Prestress Bar
f-- [ Timber

- [ Soil

D Beam Shapes

[Z1 Appurtenances

- [Z1 Diaphragm Definitions

- [ Lateral Bracing Definitions

- = Impact / Dynamic Load Allowance
- MFF LRFD Multiple Presence Factors

(L7 Factors

- [3 LRFD Substructure Design Settings
- E¢ Environmental Conditions
-~ DOF  Design Parameters
- [0 SUPERSTRUCTURE DEFINITIOMS
- L0 CULVERT DEFINITIOMS
- [(1) BRIDGE ALTERMATIVES

Last Modified: 7/28/2015
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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.

e

™ Bridge Materials - Structural Steel

= ]

Yame: | Dezcription:

b aterial Properlies
specifed mirimum yield shenath [Fu] =
Specified minirum tensile stenath Ful =
Coefficient of thermal expanzion =
Dengity =

woduluz of elasticit, [E] =

43l

43l

1/F

«f

43l

Copy Tao Library. .. | | Copy from Library... | [

k.

||

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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AASHTOWare Bridge Design and Rating Training — STL1 - Simple Span Plate Girder Example

& Library Data: Materials - Structural Steel | =
Hame Description Library| Units Fy Fu alpha Uc:,:nfgd MED':“:{II.I:“_:f "
ASTM AST2 - 1| ASTM A 572 - 1427 thick max, Fy=565 ksi Standar| US Cu | 65.00 | 80.00 | 0.000 0.4500 | 25000.00
ASTM ASEE - = | ASTM AS8E - 4" and under, Fy=50 ksi Standar| US Cu | 50.00 | 70.00 | 0.000 0.4500 | 29000.00
ASTHM ABBE _ = | ASTW A 588 - over 4" to 5" thick, inclusive Standar| US Cu | 48.00 | 67.00 | 0.000 0.4500 | 28000.00
ASTM ASEE - = | ASTM A 588 - over 57 to 8" thick, inclusive Standar| US Cu | 42.00 | §3.00 | 0.000 0.4300 | 29000.00
ASTM ABL - == | ASTM A 84 -1 178" thick and under Standar| US Cu | 50.00 | 75.00 | 0.000 04300 | 283000.00
ASTM AS4 - ov | ASTW A 84 - over 1 1/8" to 2° thick, inclusive Standar| US Cu | 47.00 | 72.00 | 0.000 0.4500 | 25000.00
Grade 100 - = 2| AASHTO M270 Grade 100 - owver 2.5" to 4" thick, inclusive Standar| US Cu | 50.00 | 100.0 | 0.000 0.4500 | 25000.00
Grade 100 <=2 | AASHTO M270 Grade 100 up to 2.5" thick, inclusive Standar| US Cu | 100.0 | 110.0 | 0.000 0.4500 | 25000.00
Grade 100W - =| AASHTO M270 Grade 100V - over 2.5" to 47 thick, inclusive | Standar| US Cu | 90.00 | 100.0 | 0.000 0.4500 | 29000.00
Grade 100W <= AASHTO M270 Grade 100W up to 2.5 thick, inclusive Standar| US Cu | 100.0 | 110.0 | 0.000 0.4500 | 25000.00
BGrade 250 AASHTO M270M Grade 250 Standar| S/ Me| 250.0 | 400.0 | 0.000 | 72453.000 | 199548.00
‘Grade 345 ALSHTO M2TO0M Grade 348 Standar| S/ Me| 3450 | 450.0 | 0.000 | 7249.000 | 199948.00 —
‘Grade 343W AASHTO M2TOM Grade 343W Standar| 31/ WMe| 345.0 | 485.0 | 0.000 | 7645.000 | 199548.00
Grade 358 AASHTO M270 Grade 38 Standar| US Cu | 38.00 | 58.00 | 0.000 0.4500 | 25000.00
Grade 485W AASHTO M270M Grade 435W Standar| 51/ Me| 485.0 | §20.0 | 0.000 | 7845.000 | 195548.00
‘Grade 50 ALASHTO M270 Grade S0 Standar| US Cu | 50.00 | §5.00 | 0.000 0.4500 | 29000.00
Grade SO0W AASHTO M270 Grade S0W Standar
Grade 690 - = 8| AASHTO M270M - over 85 to 100 mm thick, inclusive Standar| 31/ Me| 620.0 | §50.0 | 0.000 | 7845.000 | 1959547.95 1
Grade 690 <= 6| AASHTO N270M Grade 850 up to 65 mm thick, inclusive Standar| S/ Me| 6300 | 760.0 | 0.000 | 7245.000 | 159948.00
Erade 680W - »| AASHTO M2TOM - over 65 to 100 mm thick, inclusive Standar| 31/ Me| 620.0 | 690.0 | 0.000 | 7849.000 | 18984785
‘Grade B30W <=| AASHTO M270M Grade 830V up to 65 mm thick, inclusive | Standar| 51/ Me| 630.0 | 760.0 | 0.000 | 7849.000 | 159548.00
Grade 70W AASHTO M270 Grade TOW Standar| US Cu | 70.00 | 50.00 | 0.000 0.4500 | 25000.00
Prier to 1905 Buitt prier te 1905 - steel unknown Standar| US Cu | 26.00 | 52.00 | 0.000 0.4500 | 29000.00 T
< | Tl | 3
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 Materials — Structural Steel window as shown below.

e

™ Bridge Materials - Structural Steel =[] |

Name: Grade S0 Dezcription: SASHTO Mz70 Grade SO

b aterial Properlies
Specifed mirimun yigld shength (Fy) = 50.000 e
Specified minirrum tersile strength Fu) = 70.000 e
Coefficient of thermal expansion = 0.0000083000 ¢

Dengity = 0.4300 ccf

Wodulus of elasticiy, (E] = 23000.00 o

Copy Tao Library. .. | [ Copy from Library... ] | (] | | Apply | | Cancel

Last Modified: 7/28/2015 STL1-8 AASHTOWare BrD/BrR 6.7
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Add concrete materials and reinforcement materials using the same techniques. Enter the concrete material

as shown below:

e

™ Bridge Materials - Concrete

= ]

Yame: Deck Concrete Description: Deck Concrete
Compressve strength at 28 days [fg) = 4500 ksi
Initid compressive strength [Foi = ksi
Loehicient of thermal expanzion = 0.0000060000 4 ¢
Diensity [for dead loads) = 0150 ot
Dienty [for modulus of elasticity] = 0.145 kcf
Moculuz ol elasticity (Ec) = 965,20 ks
Iritial rodulig of gasticite = 000 i
Puissie’s 1alia = 0200
Compoziticn of concrete = | P ormal b
Moduluz of rupture = 0510 ksi
Shesr factor = 1000
Copy "o Library... | | Copy fram Library... | [ ok |

Apply Cancel |

e

™ Bridge Materials - Reinforcing Steel

(=S

Yame: Grade B0

kM aterial Properties

Specilied wiedd strength (Fy) = 61.000 busi

Modulus of elasticity [Ex) = 23000.00 ks

eéiimare st = 92.000 ks
Twpe
@) Plain
Epouy
Galvarized
Othie

Description:; B0 ksireinforzing stzel

—opy To Librany... | [ 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 and input the parapet dimensions as shown below.

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

e

™ Bridge Appurtenances - Parapet =[] |
ame: Jersey Bamer
Dezcophion:  Standard Mew Jeizey B arrier
All dimenzions are in inches
H &dditicnal Load =
2.0000 Tarapet unit lbad -
12.0000 —| | |— 7.0000 1.1500 ke
Fefeience [~ Eﬂ?d%a}' Calculated Properties
Lina Surfare
¥ 00000 Met centrond [tram
— & ‘efererce lingl =
\ 13.0000 7EED i
¥ =
T‘E ST Trtal lnard .
:E - 055 kip/f
B ack Fiuril o =000
| Copy from Library... | [ (] | | Apply | | Cancel
Last Modified: 7/28/2015 STL1-10 AASHTOWare BrD/BrR 6.7
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Enter the impact to be used for the entire bridge by clicking on Impact in the tree and selecting File/Open
from the menu. The Bridge Impact 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.

T Bridge Impact / Dynamic Load Allowance EI@

Standard Impact Factar

For gtructural components where impact iz to be included per

AASHTO 3.8.1, choose the impact factor to be uged:

50

@ Standard ASSHTO impact |2 — —
L+12h

Fodified impact = times AASHTO impact

Constant impact overide = A

LRFD Dymamic: Load Allowance

Fatigue and fracture imit states:  15.0 3

&l other limit states;  33.0 %

[ 0K ]| Apply || Carcel |

For this example problem we are not going to override the standard LRFD or LRFR factors so we skip to
Structure Definition. We will come back to Bridge Alternatives after entering a Structure Definition.

Last Modified: 7/28/2015 STL1-11 AASHTOWare BrD/BrR 6.7
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Double click on SUPERSTRUCTURE DEFINITIONS (or click on SUPERSTRUCTURE DEFINITIONS
and select File/New from the menu or right mouse click on SUPERSTRUCTURE DEFINITIONS and
select New from the popup menu) to create a new structure definition. The dialog shown below will

appear.

Mew Superstructure Definition

@ Girder Spztem Superstucture
) Girder Line Superstructure

) Floor System Superstructure

~ Floor Line Superstructure

) Truss Systern Superstructure

1 Truzs Line Superstructure

' RBeinforced Concrete Slab Spstem Superstuctune

) Concrete Multi-Cell Box Superstiucture

(el

Superstructure Definition Wizard

LK

][ Cancel l

Select Girder System and the Structure Definition window will open. Enter the appropriate data as shown

below:
D Girder Systern Superstructure Definition EI@
Defirition | Analysis | Specs | E ngine
. Frame Structure
ez (Rl Y 5 iopified! Defintion
[ escription: Deck bype:
Concrete
Default Units: | U5 Cust - | EnterSpan Lengthe
Heomay Along the Reference Far PS5 anly
Murnber of spans: 1 = Line: Laverage humidity:
Length
Murnber of girders: 4 = S (i) 2
1 161.00
Member Alt. Types
Steel
[P
R
7] Timber
Horizontal Curvature Along Reference Line
Horizamtal cureature Distance from PC to first support line: ft
S uperstructure Alignment Start tangent length: ft
2 Curved
s ft
Tangent, curved, tangent pladics)
T angent, curved Direchion: Left
Curved, tangent End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
S uperelesvation: %
ak. I [ Apply ] I Cancel
Last Modified: 7/28/2015 STL1-12 AASHTOWare BrD/BrR 6.7
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M Girder System Superstructure Definition

Lo

| Definition| Analysis | Specs | Engine|

Structural Slab Thickness
Congider structural slab thickness for rating

Consider structural slab thickness for design

Wearing Surface
Conzsider wearing surface for rating
Consider wearing surface for design

[] Consider striped lanes for rating

Default Analysiz Type: | Line Girder

Longitudinal Loading
Vehicle increment;  1.000 it

Tranzverse Loading
Wehicle increment in lane;  2.000 ft

Lane increment: 4,000 ft

3D Analysis Control Options
LFD: Model non-composite regions as non-composite
"] LRFD: Model non-composite regions a3 non-composite

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

MNumber of shell elements

@) |n the deck between girders

1 In the web between flanges

Slower Faster

Mare accurate Less accurate
M9 8 7 6 5 4 3 21

Target aspect ratio for shell elements

Slower Faster

More accurate

10 15 20 25 30

Less accurate

35 40

0k, ][ Apply ][ Cancel

Last Modified: 7/28/2015
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M Girder System Superstructure Definition

| Diefinition I Anal_l,lsis| Specs | Engine|

Analysis Method

Analysis Module

Selection Type

Spec Version

Factors

Type

ASD AASHTO ASD  |||System Default |~ ||MBE 2nd 2015i, Std 17th S x]
LFD AASHTO LFD | |[System Default |w||MBE 2nd 2015i, Std 17th > ||2002 AASHTO Std. Specifications hd
LRFD AASHTO LRFD ||| System Default |w | LRFD Tth 2015i > ||2014 (2015 interim) AASHTO LRFD Spe v |
LRFR AASHTO LRFR || System Default |w||MBE 2nd 2015i, LRFD 7th 20151 | |(2011 (2015 Interim) AASHTO LRFR Spe |

[ Dk ][ Apply ][ Caneel

The Analysis tab and Specs tab are 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: 7/28/2015

STL1-14

AASHTOWare BrD/BrR 6.7



AASHTOWare Bridge Design and Rating Training — STL1 - Simple Span Plate Girder Example

The partially expanded Bridge Workspace tree is shown below:

r

Bridge Workspace - Example 4a

(= ][E s

= # Example 4a
5 [ Materials
..... [ Structural Steel
..... ([ Concrete
..... ([ Reinforcing Steel
....... (L Prestress Strand
.. [C] Prestress Bar
..... L3 Timber
b [27 Soil
- [ Bearn Shapes
- [ Appurtenances
..... [ Parapet
- [ Median
....... (L1 Railing
[ Generic
....... [[1] Diaphragm Definitions
....... (L] Lateral Bracing Definitions
------- j Impact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
[ [ Factors
------- ([ LRFD Substructure Design Settings
------- EC Environmental Conditions

....... OF  Design Parameters

(=W | SUPERSTRUCTURE DEFINITIONS
S bd SDL

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

------- & Framing Plan Detail

....... DLS Diaphragm Loading Selection

....... i Structure Typical Section

....... = Superstructure Loads

- [ Connectors

------- (27 Shear Connector Definitions

- [ Stiffener Definitions

[= - D MEMBERS

- I G1
....... =% Member Loads
....... & Supports
. (L1 MEMBER ALTERMATIVES
[ I a2
[ I G3
[z I G4

....... (£ CULVERT DEFINITIONS
....... (] BRIDGE ALTERNATIVES

Last Modified: 7/28/2015 STL1-15
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We now go back to the Bridge Alternatives and create a new Bridge Alternative by double-clicking on
Bridge Alternatives. Enter the following data:

i

™ Bridge Altemative

= ]

Atemative Mame:  Bridge Alternalive 1

Descristion | Substuctures

Dezciphion:

[] Horizontal cureature

Globzl Pozitioning

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

Last Modified: 7/28/2015
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Refzrence Line Lenath=  0.00 ft Digtance = 0.00C ft
@ Stz beanng () Evd bearing Ofiget = 0.00C it
Starting Station = ft Elevaion = i
Ecaring= M 10" 0'0.00"E
Bridge Alignmen:
(@) Curved Stalt tangent length:
T angent, curved, lEngen: Curve length:
Tangent, curved
R aduz:
Curved, tangent
Directon: =l
End tangent length:
Supcratructurc
Wizard...
()4 ] [ Apply ] [ Cancel

AASHTOWare BrD/BIR 6.7
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Double-click on Superstructures and enter the following new superstructure:

i

™ Superstructure

S_perstucture Mame  Structure 1

Descristion | Alleinalives | Yehizle Palb I Eruyirie I Subeshiaciues

Descriptict:

Reerence Line
Miztanre = 0.000 it

Offget=-0.000 t
Angle= 0.00 Degrees

Starting Station= 0.00 ft

0k,

|[ &pply H Cancel

Last Modified: 7/28/2015 STL1-17
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Double-click on Superstructure Alternatives and enter the following new Superstructure Alternative. Select
the Superstructure definition SD1 as the current superstructure definition for this Superstructure
Alternative.

i

™ Superstructure Akernatve =[] |

Albernative Mame  Stuctire Alternative 1

Dezcriction: -

Superstucture Defintion: |50 -

Siperstructure Iype:; Gt

Mumber of main members; 4

Length
Span
(fth
1 161.00

(] ][ Apply H Cancel

Last Modified: 7/28/2015 STL1-18 AASHTOWare BrD/BrR 6.7
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Re-open the Structure 1 window and select the Alternatives tab. The Structure Alternative 1 will be shown
as the existing and current alternative for Structure 1.

i

4T Superstructure e I | S SV 2™

S_perstucture Mame  Structure 1

Dresuaiotion | Abcratives | Yebizle Pal I Eruyirie I SuLlsllul_;lulm;l

Existing| Current| Supersructure Alternative Mame| Description
Structure Altenative 1

[ (] J[ Apply H Cancel

Last Modified: 7/28/2015 STL1-19 AASHTOWare BrD/BrR 6.7
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The partially expanded Bridge Workspace tree is shown below:

r

Bridge Workspace - Example 4a

=N [ECR (xS

= M Bampleda

- [ Materials

[ [ Beamn Shapes

= [E3 Appurtenances

(L1 Diaphragm Definitions

(L1 Lateral Bracing Definitions

=1 Impact/ Dynamic Load Allowance
MFF LRFD Multiple Presence Factors
- [ Factors

(L1 LRFD Substructure Design Settings
EC Environmental Conditions

OF Design Parameters
- (] SUPERSTRUCTURE DEFINITIONS

L 501
j Impact / Dynamic Load Allowance

24 Load Case Description
& Framing Plan Detail
OLS Diaphragm Loading Selection
ﬁ Structure Typical Section
<& Superstructure Loads
- [ Connectors
(L Shear Connecter Definitions
. [C7 stiffener Definitions
. [_31 MEMBERS
..... I Gl

I &4
(L3 CULVERT DEFIMITIONS
EI ----- &M Bridge Alternative 1 (E) (C)
2 [Z31 SUPERSTRUCTURES
S T Structurel
EI ----- (L1 SUPERSTRUCTURE ALTERMATIVES

T Stiffness Analysis
(L1 PIERS
(L] CULVERTS

X Structure Alternative 1 (E) (C) (501)

Last Modified: 7/28/2015 STL1-20
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Click Load Case Description to define the dead load cases. The completed Load Case Description window
is shown below.

4 | oad Case Descripton EI@

i Time*
Load Casz Name Description Stage Type [Days)

DC- DC acting on non-composite section Non-composite (Stage 1) =loDC | =]

DC2 DC acting on lrng-term composite section |Composile (long term) (Stage 23 |=|[2,DC =]

D DV acting on long-lerm composite sectior | Composile (long term) (Stage 2) = |[0,DW ||

SIPForms Weight due to stay-in-place forms Non-composite (Stage 1) =loDC | =]

*Prectraszad members anly 20d Default Loac :
Case Descrptionz [ RE | [ Duplicate ] [ Delete ]

[ DK, ” Apply ” Cancel l

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

M Structure Framing Plan Details = =

Mumber of zpans = |1 Number of girders = |4

Lapout | Disphragms | Lateral Bracing Flanges

Girder Spacing Orientation

(@) Perpendicular to girder

Skew -
Support {Degrees) (1 Alang suppart
1 0.0000
2 0.0000

Girder Spacing
Girder (ft)

Bay | start of| End of
Girder | Girder

1 13.00| 13.00
2 13.00( 13.00
3 13.00| 13.00

ak. H Apply ][ Cancel
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Switch to the Diaphragms tab to enter diaphragm spacing.
M Structure Framing Plan Details EI@

MNumber of spans = | 1 Mumber of girders = |4

- Diaphragms | Lateral Bracing Fanges
Girder Bay: Diaphragm
e e wizard...

Suppor] SEd] (D;-;tance Dlsap-:cr;gm Number Length B EE?;E“CE Load Dianh
Number . — PECND | of Spaces (ft) : __ (ki) iaphragm
Left Girder | Right Girder (ft) Left Girder | Right Girder

[ Mew ” Duplicate ][ Delete ]

[ 0K ” Apply ][ Cancel ]

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

Diaphragm Wizard @

Select the desired framing plan system:

< Back [ MNexd > ][ Cancel ][ Help

Click the Next button and enter the following spacing:

Last Modified: 7/28/2015 STL1-22 AASHTOWare BrD/BrR 6.7
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Diaphragm Wizard

=5

Diaphragm Spacing
(@) Enter number of equal spaces per span

() Erter equal spacing per span

() Erter groups of equal spacing

Support diaphragm load:

kip

Interior diaphragm load: kip

Length
Span
’ (f)

Number of

Equal Spaces

1 161.00

6

Click the Finish button to add the diaphragms. The Diaphragm Wizard will create diaphragms for all of the

girder bays in the structure.

The diaphragms created for Girder Bay 1 are shown below:

™ Structure Framing Plan Details
MNurnber of spans = |1 Murnber of girders = |4
- Diaphragms | Lateral Bracing Fanges
Girder Bay: Copy Bay To Diaphragm
Wizard...
Support] B (Dﬂlr;tance Dlsap:cr;lgm Number Length B EE:;E“CE Load Diaoh
Number - - - P 9 of Spaces)| (ft) - - - (kip) RGN
Left Girder Right Girder (ft) Left Girder Right Girder
1 |=| 0.00 0.00 .00 1 0.00 0.00 0.00 — Mot Assigned |
1 || 0.00 0.00 26.83 5 13417 13417 13417 — Mot Assigned |
1 |=| 161.00 161.00 .00 1 0.00 161.00 161.00 — Mot Assigned |
[ Mew ] ’ Duplicate ] [ Delete ]
[ QK ] [ Apply ] ’ Cancel ]
Select Ok to close the window.
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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.

Basic deck geometry:

™ Structure Typical Section

o ][-E s

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

| -
— Superstucture Definition
\ . %?cckkn . | Reference Line
T L

Left owerhang —f Right awerhang

Deck | Deck [Cont'd) | Parapet | Median | Railing | Generic | Sidewalk | Lane Position | Stiped Lanes | Wearing Suface

Superstructure definition reference line iz | within w | the bridge deck.
Start End
Distance from |eft edge of deck to 73 ?Ear o3 ?;
superstructure definition reference line = : ft ' ft
Distance from righ_t fs_dge of deck to 2375 : 73,75 f
superstructure definition reference line = t t
Left overhang = 4.25 ft 425 ft
Computed right overhang = | 425 ft 425 ft

[ ok || ces

|| Cancel |

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.

™ Structure Typical Section

=)o =)

Digtance from left edge of deck ta i Diztance fram right edge of deck to
superstructure definition ref. line |, superstiucture definition ref. line

| o
l— Superstiucture Definition
\ N t[I::iachkn o | Reference Line
T 1

Left overhang ——— Right overhang

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

Deck concrete: | Deck Concrete - |
Total deck thickness: 10.0000 if
Load case: | Engine Assigned hd |
Deck crack contral parameter: 130,000 kipdin
3.000

Sustained modular ratio factor:

Deck exposure factar:

[ ok || apeb

| | 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

=)o =)

Back

Framt

Deck. | Deck [Cont'd)] | Parapet | Median I Railing | Generic I Sidewalk. I Lane Paosition I Striped Lanes | “Wearing Surface

Last Modified: 7/28/2015

Edge of Deck | Distance At Distance At Front Face

Name Load Case| Measure To| Dist. Measured Start End Orientation
From (ft) (ft)
Jersey Barrie »||[DC2  |w|(Back |=|LeftEdge |w| 0.00 0.00 | Right -
Jersey Barrie| »||[DC2  |w|(Back || Right Edge |w| 0.00 0.00|Left |[=]
’ Mew ] [ Duplicate ] l Delete l
[ (0] l [ Apply ] [ Cancel ]
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Lane Positions:
Select the Lane Position tab.

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.

™ Structure Typical Section

o ][-E s

8]

Superstructure Definition Feference Line

le N

Travelway 1 Travelway 2

| Deck I Deck [Cont'd) | FParapet I tMedian I Railing I Genernic I Sidewalk, | Lane Fosition | Stiiped Lanes | Wearing Surface|

Distance From Left Edge of | Distance From Right Edge of | Distance From Left Edge of | Distance From Right Edge of
Travelway Travelway to Superstructure| Travelway to Superstructure| Travelway to Superstructure| Travelway to Superstructure
Numiber Definition Reference Line Definition Reference Line Definition Reference Line Definition Reference Line
At Start (A) At Start (B) At End (A) AtEnd (B)
(ft) (ft} (ft) (ft)
1 -22.00 22.00 -22.00 22.00
LRFD Fatigue
Lahes available to trucks:
[] Ovenide Truck fraction: ’ Mew l ’ Duplicate l ’ Delete l
[ 0k ] [ Apply ] [ Cancel ]
Wearing Surface:
Enter the data shown below.
4D Structure Typical Section |- | (]

Distatice from left edge of deck to i Diztance from right edge of deck to

superstructure definition ref, line

| superstructure definition ref, line

i e
Superstiucture Definition
Creck -
_\ n th?CCknesS ! Fieference Line /_
:I: f I
Left averhang —— Right overhang

| Deck I Deck [Caont'd) | Parapet I tedian I R ailing I Generic I Sidewalk. I Lane Pozition | Stiped Lanes | “earing Surface

wiearing suface material;  Asphalt
Description: Asphalt - 25 psf

Wearing surface thickness = 27800, [] Thickress field measured (D% = 1.25 if checked)

Copwy from Librar...

wearing suiface density = TUB.O00

Load caze: | D

7]

(]S

J{ J

Apply Cancel

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

b

Mew Transverse Stiffener Definition

Stiffener Type:

Tranz. Flate Stifferer

Tranz. Plate Shffener
Tranz. Angle Stiffener

OF.

][ Cancel ]

-

=

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

#M Transverse Stiffener Definition

(=[O )

StilMerien Tope
@ Single
1 Fair

Flate

Thirkhezz

b aterial

wicldz
Fop
daan

Horiam

Mame 1 Sided Dia Conn PL

Top Gap:
1
if
E.0000 i
07so0
[Erade A V] R rttimrn 3 ape
| if
L 1
[— Mot -- v]
[— Mot -- v]
[— Mane - v]
(] ] [ Apply ] [ Cancel
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i

M Transverse Stiffener Definition @
Mare  Stifferer
Top Gap:
Stiffener Tupe ]
@) Single n
1 Fair
Flate b LILLIL i
Thickr sy 0.7s00
b aterial [Gradc B! "'] Bulluim Gap.
if
‘Wells
Fin [— Mare -- v]
Lasiai [— Mane - v]
Sewir [— Mane - v]
ok [ Apply ] [ Cancel ]
#M | ransverse Stittener Uetinition @
Mame 2 Sded Dia Conn PL
Top Gap:
Stiffener Tupe ]
1 Single In
@) Fair
Plate BOOOO
Thickness 07800 o
I aterial [Erade Gl '] Battarm Gap:
if
Weldz
Fop [— Mane - v]
Lasiai [— Maone -- v]
S [- Murie - - ]
(] 8 | [ 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.

P o)

Mew Bearing Stiffener Definition @

Stiffener Type:

Flate Stiffener -

Argle Stiffener |

[ OF. ][ Cancel ]

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

™ Bearing Stiffener Definition @
Mame Besing Shffener " _+ "
e 1
Plate
L
Thickness 0aved . "
M aterial [Erade Bihas v]
30000
Welds
Fop [— Mare -- v]
b [— Muare -- v] " B3
L
Foliam - Mane - ~
| T L
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Describing a member:

The 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.

™ Member =3 E=R
Member name: 52 Link with: | Nane v]
Description; -

Existing | Current| Member Aternative Name | Description |

Mumber of spans; |1

Span Span
No. Length
(ft)
1 161.00

[ 0K ] [ Apply ] [ Cancel ]

Next double click on the Member loads in the tree and select SIP Forms from the combobox. Enter the
load due to stay-in-place forms as shown below.

[ o

Fin. Girder Member Loads E@

) T |

Pedestrian load: bt

Uriform | Distributed | Concentrated | Settlement

Load Case Uniform Load
5 .
Name - (kip/ft)
SIP Forms W | All Spans W

M ew Duplicate Delete
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Member loads for Example 4

Example | Struct Def | Member Definition Loads(Interior beam, Exterior beam)

a GS Schedule-based SIP (0.078, 0.039)

b GL Schedule-based SIP (0.078,0.039)
Barrier (DC2) (0.253, 0.253)
WS (DW) (0.275, 0.275)

c GL Cross-section based SIP (0.078, 0.078)

Barrier (DC2) (0.253, 0.253)
WS (DW) (0.275, 0.275)
Haunch (DC1) (0.017, 0.059)

d GS Cross-section based SIP (0.078, 0.078)
Haunch (DC1) (0.017, 0.059)

The Help topic “Dead Loads” summarizes for each type of structure definition and member modeling
method which dead load components are computed automatically by the engine and which must be entered
by the user.

Support constraints were generated when the structure definition was created and are shown below.

P "

& supports B

}»X o -
Z 1 2
General | Elastic | 30 General | 2D Elastic
Support| Support Translation Constraints Rotation Constraints
Mumber] Type X Y Z
1 |Pinne =] ]
2 |Rollel =] il il
Ok ] [ Apply ] [ Cancel

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.

Click Ok to close the dialog and create a new member alternative.
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P "

Mew Member Alternative @
b aternial Type: Girder Type:
Prestreszed [Pretenzioned) Concrete Built-u
Reinforced Concrete N

Falled

Timber

ak. ] [ Cancel

The Member Alternative Description window will open. Enter the appropriate data as shown below. Select
Schedule-based Girder property input method.

i

™ Member Alternative Description @

Membzr Alkenative  Plate Girder

Descrigtion | Specs I Factors I E ngine I |rpart I Contral Jptionz

Dieseription: 444 additicnal weight lor steel detais sucl as - Material Type: | Cheel
digphrams and stiffeners
Girder Tupe: | Plate
- Default Units: | US Customan,
Girder property input method End bearinc locations
ﬂ Schadule I.:-as‘ed Lep G000 i
() Crozs-zection based
Miglt: B.CO00 e}
Dielavlt racing rmethod:
Additional Self Laad LFD v
Additional zelf lbad = 0034 kipst
Additional zelf lhad = &
()4 H [ 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 :I':' @
Member name: G2 Link with | Mane v]
Description: -
Existing| Curreni| Member Alternative Name Description
Plate Girder Add additional weight for steel details

MNumber ot zpans; |1

Span Span
No. Length
(ft}
1 161.00

0k H Apply ” Cancel

Use “Compute” button to generate distribution factors.

[ ~

M Live Load Distribution =RESR

Standard | LRFD

Diigtribution Factor Input Method
(@) Use Simplified Method {1 Use Advanced Method

Allowe diztribution factors to be uzed to compute effects of permit loads with routine traffic

Distribution Factor
Lanes (Wheels)
Loaded
Shear i Moment Deflection
Supports
1 Lane 1.538452 1.538452 1.538462 0.500000
Multi-Lane 2363636 2.451538 2.363636 1.350000

Compute from

Typical Section... View Lales

0k Apply Cancel

Live load distribution factor calculation details can be viewed by clicking “View Calcs” button.
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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.

™ Girder Profile ===
Type:  Plate Girder
Web | Top Flange I Bottom Flangel
Begin End 2 Start End
Depth | Depth Vary | Depth m':('i‘:)m mﬂfh”; Distance Le(:,(g}m Distance|  Material H;;ff
{in) (in} (it} (ft)
59.00 [None | = 59.00 05000 | 1 = 0.00 |161.00 | 161.00 |Grade S0W =/l — Hone — |+
[ Meww ][ Duplicate ][ Delete ]
[ QK. ][ Apply ][ Cancel ]
|
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Describe the flanges as shown below.

M Girder Profile

Type:  Plate Girder

Top Flange | Bottom Flange
Begin| End Thick 5 - Start L h End Weld at
Width | Width 'cﬁ:}m N | Distance e(':,(g}t Distance|  Material Weld Rﬁghf
{in} | (in} (ft) (ft)
22.0 ) 2200 1.2500 1 |- 0.00 | 161.00 161.00 |Grade 50W |=||—None— |=|—None— |=
Copy to Bottom Flange Mew ” Duplicate ” Delete l

QK ” Apply ” Cancel ]

Last Modified: 7/28/2015

STL1-35

AASHTOWare BrD/BrR 6.7



AASHTOWare Bridge Design and Rating Training — STL1 - Simple Span Plate Girder Example

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

™ Girder Profile o -E | ]
Type:  Plate Girder
gotom Flnge
Begin| End ; Start End
Width| Width mc(::}m ﬁﬂ':r'npbuer: Distance Li';tg}m Distance|  Material Weld H:;;ft
{in} | (in} (ft} (Tt}
22.00 | 22.00 1.2500 1 = 0.00 | 35.867 36.67 |Grade S0W |w|— MNone— || —None— |w|
22.00 | 22.00 2.0000 1 = 36.67 | 87.67 124.33 |Grade SOW  |=|—None — |=|—None— ||
22.00 | 22.00 1.2500 1 =l 12433 | 36867 161.00 |Grade SOW  |=|—None — |w=|—None— ||
Copy to Top Flange l Mew ” Duplicate ” Delete l
£ Ok |l 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.

M Deck Profile =N = ==

Type:  Flate

Deck Concrete | Rainforcement | 5 hear Eonnectors|

Start Effective| End Effective | Start Effective| End Effective
Start End Structural
. Support| . Length| . " Flange Width | Flange Width | Flange Width Flange VWidth
Dist Dist Thicki
Materal [ wumper | PSERCE) e [ PSRN TG e (std) (LRFD) wreoy | "
(in} (in} (in} (in)
Deck Concrete | = 1 = 0.00 | 161.00 161.00 $.5000 114.0000 114.0000 125.0000 125.0000 | 8.000

’ MNew ” Luplicate ” Delete ]

L ak J [ Apply ] [ Cahicel ]
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No reinforcement is described. Composite regions are described using the Shear Connectors tab as shown
below.

M Deck Profile =N = ==

Type:  Flate

Deck Concrets | Heinforcement| Shear Connectars

Support Di:tt::ce Length Diri;: ce Connector | Numizer per | Number of Tr;;::;rgse
Number (ft) n] Row Spaces ;
(ft) () N {ir)

1 |= 0.00 [ 161.00 | 161.00 |Composite | =

Shear Stud
[ esign Tool

l Wiew Calcs

’ MHew ” Duplicate ” Delete ]

[ ok | [ Apply ] [ Cancel ]

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

Interior Girder (G2):

M Haunch Profile EI@

Haunch Tupe: [[] Embeddad flarge

71 71
= L zz W 7
H% Support SEL Length i z1 >3 Y1

Distance Distance 2 - N
Number () () () (i} (in} (in}

? 1 = 0.00 161.00 161.00 11.0000 11.0000 2.0000

[ MNewa ][ Duplicate ][ Delete ]

[ 0K |[ Apply ][ Cancel ]
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Exterior Girder (G2):

™% Haunch Frufile EI@
Hannrh Tyre [ Embedded Hange
%: B
(=] ?l
—
P Support D_st“” Length Di:t”" b2 b - 74 Y1 ¥2
Numbsr ‘B(;’}‘“ (ft) (;;“ n) {in} (in) {in} (inh ()
J'_\i 1 > 0.00 161.00 “61.20 11.0000 110000 11.0000 51.0000 2.0000 2.0000
[ Maw ] [ Duplicate ] [ Daleta ]
CO [ Ay [ Canet |

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.

i

@ Latere Support B

AR

1 1

I I

1 1

“t° Ctart Distance o Length -
I " |
Ranges | Lozation:
Top Flange
Start End
L n

mmlrrt Dizsance e(r;tg]t Distance

Ifth [t}
1 | 0.00 161.00 161 00

[ e ” Dualicate ” Delete ]

BT | seeb || Caneal |

Last Modified: 7/28/2015 STL1-39 AASHTOWare BrD/BrR 6.7



AASHTOWare Bridge Design and Rating Training — STL1 - Simple Span Plate Girder Example

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

o LY

#M Stiffener Ranges EI@

él[: Start Distance . Spacing,

Transverse Stiffener Ranges | Longitudinal Stiffener Hangesl
Start - End
Support ) Number of Spacing Length )
Name Nusmiber Dlstal:l ce Spaces {in} () Dls‘tal:lc&
(ft) (ft)
Apply at Stiffener s betwesn .
Diaphragms... Diiaphragrs. .. [ Mew ] ’ Duplicate ] [ Delete ]

[ 0E. H Apply ][ Cancel l

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 @
Apply the following stiffener definitions to the diaphragm locations:

End Diaphragms and Diaphragrz At Fiers

Bearing Stiffener. | Bearing Stiffener -

Irterar Diaphragms

Tranzverse Stffener; | 2 Sided Dia Conn PL -

Lpply ][ Carcel

Selecting Apply will create the following transverse stiffener locations.

Last Modified: 7/28/2015 STL1-40 AASHTOWare BrD/BrR 6.7



AASHTOWare Bridge Design and Rating Training — STL1 - Simple Span Plate Girder Example

o

™ Stiffener Ranges E@
; Start Digtance » .Sgacing'
Tranzverse Stiffener Ranges | Longitudinal Stiffener Hangesl
Name Support Di;t::ce Number of Spacing Length Di:t:ﬂ ce
Number Spaces {in) (ft)
(Tt} (ft)
25ided Dia Conn PL | 1 |=] 26833333 1 0.0000 0.00 26.83
2 Sided Dia Conn PL  |»|| 1 || 26833333 4 322.0000 107.33 13417
Apply at | Stiffeners between =
Diaphragms... Diaphragmsz... ’ Mew ] [ Duplicate ] [ Delete l
[ ak. J l Apply ] [ Cancel ]
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The intermediate transverse stiffeners are now located. Note that a range does not include a stiffener at the
beginning of the range. The range that begins at the left end of the beam with one space and a spacing of
58 inches locates the first stiffener. The remaining intermediate stiffeners are located as follows.

"

M Stiffener Ranges EI@
. . N
‘ Starl Distahce . ngacmg'
Transverse Stiffener Ranges | | ongitudinal Stiffener Hangesl
Slarl = End
Support ) Number of Spacing Length )
Name Distance - Distance
Number Spaces in ft
i) p (in} (ft) ift)
2Gided Dia Com L | =f 1 = 26.823332 1 0.2000 0.02 2682
2 Sided Dia Cown PL || 1 |= 26.833333 4 3222000 107.33 134 17
Stiffener = 1 = 0.00 1 58.2000 483 483
Stiffener =l 1 = 0.00 1 161.2000 13.42 13.42
Stiffener =l 1 = 13.42 5 322.2000 13417 147.58
Stiffener - 1 = 147.58 1 103.2000 8.53 19617
Apple at ] Stiffeners between -
Diaphragms... Diaphragms... [ Mew ] [ Duplicate l [ Delete ]
| 0< | [ Apply ] [ Cariel ]
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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.

i

™ Bearing Stiffener Location - Support 1

(= OS]

CL of Bearing

FL_S—E—DHSEP‘
|

* Megative offzet to left of

L L cl besaring
Fairz of bearing stiffeners
at this zupport = f }=|BO000 |G
Stiffener O ffzet
. Name .
Pair fin}
1 Bearing Stiffen = 0.0000
(] ] l Apply ] l Cancel
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Define Points of Interest using the Points of Interest window shown below. A window for defining a Point

of Interest is opened by double clicking on the Points of Interest tree item.

&M Paint of nteres:

Distance from
I=ftrrost suppor: ©

ft

Side

: B lion: 0227743 _ =R
o Span: Span | Fraclion: ' Lt @ Right

I rangverse Sutteners | Other Sﬁffenersl Fatigue | Bracing IASD I Sheer Capacity | Positive Flexural Capaciy | Megative Flexural Capaciy I Enginel

Transversz Shiffener
[7] Cvenide scheduls

Siffener spazing =
Stifener width =
Stiflener thickness =
td alen ol

Humnber

Type:

Grade S0
Snale

Fate

_arcel

ok [ el ||

The description of an interior beam for a structure definition is complete.
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This example bridge is modeled after Example 1 from “Four LRFD Design Examples of Steel Highway
Bridges”, Volume II, Chapter 1B of the Highway Structures Design Handbook produced by the American

ron and Steel Institute except this example bridge is not skewed like the one in the handbook.

To do LRFR Design Load Rating, enter the Analysis Settings window as shown below:

-

M Analysis Settings [E=H E=B|5

) Design Review @) Fating Reating M ethad: [LHFH ,]
Ainalysiz Tppe:
[Line Girder T

Az Requested Apply Preference S efting: [None v]

Wehicles | Output | Engine | Desciiption|

Traffic Direction:

[ Refresh ] [ Temporarny Vehicles. .. ] [ Advanced... ]

Yehicle Jelection; YYehicle Surmmary:
- Wehicles .| Addio = Rating Yehicles
= Standard | et = LRFR
- H 15-44 I~ Design Load Rating
- H 2044 E Ireeentary
-~ HL-53[51) { Lo HLER(US)
-~ HLE3[US) El- Dperating
HS 1544 Femove L HLERUS)
HE 2051 gl| fom & Fatigue
- H5 2044 Analysis - LRFD Fatiqus Trusk [US)
- Lane-Type Leqgal Load = L,agal Load Rating
- LRFD Fatigue Truck [51] i Aouting
- LRFD Fatigue Truck [US] ‘.. Specialized Hauling
- MRL - Permit Load R ating
- 504 "
- 55
- EUG
ST
- Type 3 il
[ Reszet l [ Clear ] [ Open Template ] [ Save Template ] [ QK. ] [ Apply ] [ Canicel

AASHTO LRFR results for HL93 loading for an interior girder are shown below:

M Analysis Results - Plate Girder =] -E- e
Feport Type Lanedimpact Loading Type Diizplay Format
[Hating Results Summary ~| @ AsRequested () Detaled Mutiple rating levels per iow -

Inventory | Operating Legal Permit Inventory
Rating Method| Load Rating} Load Rating} Load Ratinaf Load Rating| Rating Fach

Inventoryf Inventory | Operating] Op

o] i
Sl Location| Location | Location| Lo

Rating Fact

Liveload | -VELoad

HL-53 (US)} Tandem + Lane 161.00: 1-{100.0
LRFD

Fatigue

Truck (US) Axle Load LRFR 235.40 T7.847 80.50: 1-(50.0)

< | m

AASHTO LRFR Engine Version 6.7.0.2004

Analysiz Preference Setting: Mone

Close
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An LRFD design review of this interior girder for HL93 loading can be performed by AASHTO LRFD. To
do LRFD design review, enter the Analysis Settings window as shown below:

o

™ Analysis Settings

Lo O] (el

(@ Dezign Review () Rating D esign Methad: [LHFD .l
Analysis Type:
[Line Girder hd
Az Requested Apply Preference S etting: [None 'l
Vehicles | Dutput | Engine | Deseription |
TBIZT:EE;EESE: - [ Refresh ] [ Temporarny Vehicles. .. ] [ Advanced... ]
Wehicle Selection: Yehicle Summary:
- Viehizles Add to e
= Standard Fatigue - Design Loads
- Alemate Miltary Loading . =+ HL-83 (U5
- HL93(51) e - Permit Loads
e HLE3US) =)~ Fatigue Loads
..... HS 20(51) - ‘- LRFD Fatigue Truck [US)
- HS 2044 Tmnve
- LRFD Fatigue Truck (5] .
- LRFD Fatigue Truck (U5] Analysis
e AgEncy o7
- zer Defined -
- Tempoarary
[ Reszet l [ Clear ] l Open Template ] [ Save Template [ QK. ] [ Apply ] [ Canicel
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A summary of the specification checks is shown by selecting the View Spec Check button, E , from the
toolbar. The details for one of the spec checks is shown below.

™ Specification Checks for Plate Girder - 42 of 884 == =R
= D Superstructure Component Specification Reference Lirnit State Flex. Sense *
(3 stagel 5.4.26 Modulus of Rupture M/A
Stage2 - M/A
= age ec Check Detail for 6.10.4.2.2 Flexure ,
[ stage3 Spec Check Detail for6.104.2.2 FI M/A
2-13 Plate Girder N.'A
13 Span1- 000t & Steel Structures - !
i) Spaﬂl- 1342 ft 6.10 I-Section Flexural Members |=| MN/A
£.10.4 Service Limit 3tate = /A
-~ Spanl- 1610ft €.10.4.2 Permanent Deformations M/A
{1 Span1- 2683 6.10.4.2.2 Flexure ;
{1 Spanl- 32201t (RASHTO LRFD Bridge Design Specificationa, Fifth Edition - 2010, with 2010 interims) N/A
{1 Spanl- 36671t M/
{:I Span1- 4025 ft. Steel Plate - At Location = 96.6000 (ft) - Left Stage 3 M8 E
-[1J Spanl- 4830t M/A
..{1] Spanl- 5367 ft. /A
{1 Span1- 54.40 ft. INPUT: M/&
{1 Spanl- B7.08ft. Web D = §9.0000 (::m) M/A
D Spanl- 8050t Web tw = 0.3000 (in) A
~{J Span1- 93921t Top Flange Fy =  50.0000 (ksi) MR
424 Spanl- 9660 ft. Bot Flange Fy =  50.0000 (ksi) MfA
{3 Spanl- 10733 ft M/A
20 Spanl- 11270 ft. Section Type: Composite /A
D Spﬂﬂ 1-12075ft Compactness: Compact !
3 Spani- 1433t 21low Moment Bedistribution Control Option: Ho N/A T
P i ' Moment Redistribution Qualified: Mo, Moment Redistribution did not cccur. MNf&
{1 Spanl- 12880ft Noncomposite in Negative Flexure Regions Only: No /A
10 Span1- 13017 )
[0 Span1- 14490 f. SUMMARY : M7A
{1 Span1- 147581t i M7A
{2 Span1- 16100 ft. 5 = : M/A
M/
M/A
Bl 01U 5.1 SNEaT ReESETance - GeENerar M_F’A N
:’l"n - T T B L o 3
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AASHTO LRFD analysis will generate a spec check results file. Click &&" on tool bar to open the
following window.

™ Bxampleda

(= O el

=3 El:-tample 4a
=501

- Plate Giider
£ BASHTO_LRFD

Summary of computed diztribubion Factars
Jetailed calculations of compused distibution lactors

- _og File

- AASHTO LAFR

i~ Summan of computed distribution factors

Jetailed calculations of compused distibution lactors
spec Check Results

_og File

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

Bridge ID - 32
Bridge : Example 4a

Superstructure Def : SD1

Memher - G2

NBI Structore [D : Example 42
Bridge Al -

Member Ale: Plase Garder

Annlysis Preference Sefting - None

AASHTO LRFD Specification, Edition 7, Interim 2015

Specification Check Summary

Article
Flexure (6.10.7.11,610721)
Sheas (6.10.9)
Fatigue (6.10.5.3)
Serviceabibty (6.10.4.2.2)
Constructabilty (6.10.3.2.1,6.10.3.2.2, 6.103.2.3)
Teansverse Stifeners (6.10.1112,6.10.1113)
Longitudinal Stfeners (6.10.11.3.1, 6.10.11.3.2,6.10.11.3.3)
Bearing Stffeners (6101122, 6101123, 61011 2.4)
Shear Comector (6.10.10.1, 6.10.10.4)
Ficld Splice (6.13.6.1.42, 6.13.2.6, 6.13.2.7, 6.13.6.1.4b, 6.13.6.1.4c)

Girder Member Proportions and Compactness (Stage 3)

Location

Composite

() Code
0.000 Yes Pass
16100 Yes Pass
32.200 Yes Pass
36.667 Yes Pass
36.670 Yes Paxis
48.300 Yes Pass
64 400 Yes Pass
20,500 Yes Pass
96.600 Tes Pass
112700 Yes Pas
124 330 Yes Pass
128 800 Yes Pass
144900 Yes Pass
1A1 A0 Vac Dace
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Code
Check

Compact ((“Ll:-k
Compact

Compact

Compact
Compact
Compact
Conpact

Compact
Compact
Compact
Compact

almim mmimio s @ mmn e -

Crmract
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