AASHTOWare BrD/BrR 6.8.3

Steel Tutorial
STL1 — Simple Span Plate Girder Example
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STL1 - Simple Span Plate Girder Example
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Material Properties

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

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

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

Haunch Detail

1o
: 2II
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From the Bridge Explorer create a new bridge and enter the following description data:

o = || = 2R
i . |Example 42 |Example 4a [ Template Superstructures
Pre Bl Struetur (D18} ] Bridge Completely Dsfined Culverts
Description | Description (cont'd) | Alkematives | Global Reference Point | Traffic | Customn Agency Fields
Mame: Example 42 “ear Built:
Dlescription:
Location: | 93Pl Length: 167.00 ft
Facility Carried [7]: Sample Raoute Mumber: 76
Feat. Intersected [E]: Sample Mi. Post: 200
Default Units; | US Custornary v
AASHT O are Azsociatian... JIBFE [+ EBD Brtd oy —
fo o || = || 22
i . |Example 4a |Example 4a [] Template Superstuctures
Prae D B! Strueture D (5) [ Bridge Completely D efined Culverts
Description| Description [sontd] | Alternatives | Global Reference Point | Traffic | Custom Agency Fields
District [2); | Hnknown v
County: | Unknown [F] v
Owner [22]; | State Highway Agency w
Maintainer: | State Highway Agency =
Adrin, Area: | Unknown v
MHS Indicator: |0 Mat on NHS v
Functional Clags: | 17 Urban Collectar "
AASHT O are Azzociation. . JIBIR ¥ BD Bt "y —

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:
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iyl Bridge Workspace - Example 4a E\@

RN e ]
- [ Materials

[ [ Beam Shapes
[ [ Appurtenances
. [_Z] Diaphragm Definitions
- [C3 Lateral Bracing Definitions
. :1,_ Impact / Dynamic Lead Allowance
... MPF LRFD Multiple Presence Factors
[ [ Factors
- [ LRFD Substructure Design Settings
- EG Environmental Conditions
.. OF - Design Parameters
- [ZJ SUPERSTRUCTURE DEFINITIONS
- L CULVERT DEFINITIONS
- [ 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 # to expand the tree for Materials.

The tree with the expanded Materials branch is shown below:

[

Bridge Workspace - Example 4a EI@
= o En
|_—_| [:l Matenals
- [23 Structural Steel
. [ Concrete
- [Z1 Reinforcing Steel
<. [ Prestress Strand
e [_J] Prestress Bar
- 2] Timber
- [ Soil
[ [:l Beam Shapes
F-- [0 Appurtenances
- [[1 Diaphragm Definitions
- [Z3 Lateral Bracing Definitions
- =1 Impact / Dynamic Load Allowance
-~ MPELRFD Multiple Presence Factors
[ [ Factors
- [ LRFD Substructure Design Settings
- EZ Environmental Conditions

-~ DOF  Design Parameters
(L] SUPERSTRUCTURE DEFIMITIONS
e [ CULVERT DEFINITIONS

- [[ BRIDGE ALTERMATIVES

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.
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fM Bridge Materials - Structural Steel

Name: | Description:

Material Properties

Specified minimurm yield strength (Fy) = ks
Specified minimurm tensile strength (Fu) = Jezi
Coefficient of thermal expanzion = 1/F
Density = kcf

Modulus of elasticity (E] = ki

[ Copy To Librany... ] [ Copy from Library... ] [ QK ] [ Apply ] [ Cancel ]

Add structural steel materials by selecting from the Structural Steel Materials Library by clicking the Copy from
Library button.

M Library Data: Materials - Structural Steel ==
Mame Description Library | Units. Fy Fu alpha Ul:l.'le'rtnfg:rd M;::{?jﬂ:f 0
ASTM AST2 - /| ASTM A 572 - 172" thick max, Fy=65 ksi Standar| US Cu | 65.00 | 80.00 | 0.000 0.4500 | 25000.00
ASTM AS588 - < | ASTM ASBS - 4" and under, Fy=50 ksi Standar| US Cu | 50.00 | 70.00 | 0.000 0.4500 | 25000.00
ASTM AS88 - = | ASTM A 588 - over 4" to 5" thick, inclusive Standar| US Cu | 45.00 | 67.00 | 0.000 0.4500 | 25000.00
ASTH ASEE - = | ASTM A S88 - over 57 to 8" thick, inclusive Standar| US Cu | 42.00 | §3.00 | 0.000 0.4500 | 25000.00
ASTM AS4 - <= | ASTM A 94 - 1 1/8" thick and under Standar| US Cu | 50.00 | 75.00 | 0.000 0.4500 | 25000.00
ASTH AS4 - ov | ASTM A 84 - over 1 1/8" to 27 thick, inclusive Standar| US Cu | 47.00 | 72.00 | 0.000 0.4500 | 25000.00
Grade 100 - = 2| AASHTO M270 Grade 100 - over 2.57 to 47 thick, inclusive Standar| US Cu | 90.00 | 100.0 | 0.000 0.4500 | 25000.00
Grade 100 <= 2| AASHTO M270 Grade 100 up to 2.57 thick, inclusive Standar| US Cu | 100.0 | 110.0 | 0.000 0.4500 | 25000.00
Grade 100W - =| AASHTO M270 Grade 100W - over 2.5" to 47 thick, inclusive | Standar| US Cu | $0.00 | 100.0 | 0.000 0.4500 | 25000.00
Grade 1000 ==| AASHTO M270 Grade 100W up to 2.57 thick, inclusive Standar| US Cu | 100.0 | 110.0 | 0.000 0.4500 | 25000.00
Grade 250 AASHTO M270M Grade 250 Standar| SI/ Me| 250.0 | 400.0 | 0.000 | 7845.000 | 195948.00
Grade 345 AASHTO M270M Grade 345 Standar| SI/ Me| 345.0 | 450.0 | 0.000 | 7345.000 | 19994800 —
Grade 345W | AASHTO M270M Grade 345W Standar| S/ Me| 345.0 | 485.0 | 0.000 | 7845.000 | 199942.00
Grade 36 AASHTO M270 Grade 36 Standar| US Cu | 35.00 | 58.00 | 0.000 0.4500 | 25000.00
Grade 485W AASHTO M270M Grade 485W Standar| SI/ Me| 485.0 | 620.0 | 0.000 | 7345.000 | 195948.00
Grade 50 AASHTO M270 Grade 50 Standar| US Cu | 50.00 | §5.00 | 0.000 0.4500 | 25000.00
Grade S0V AASHTO M270 Grade S0W Standar Z5000.00
Grade 690 - = 6| AASHTO M2T0M - over 65 to 100 mm thick, inclusive Standar| 51/ Me| 620.0 | §90.0 | 0.000 | 7349.000 | 199947.95 1
Grade 690 <= 6| AASHTO M270M Grade 630 up to 85 mm thick, inclugive Standar| SI/ Me| 630.0 | 760.0 | 0.000 | 734%.000 | 195948.00
Grade 630W - =| AASHTO M270M - ower 65 to 100 mm thick, inclusive Standar| SI/ Me| 620.0 | 630.0 | 0.000 | 7349.000 | 199947.95
Grade G20V ==| AASHTO M270M Grade §90W up to 85 mm thick, inclusive Standar| SI/ Me| 690.0 | 760.0 | 0.000 | 7849.000 | 199948.00
Grade 70W AASHTO M270 Grade 700V Standar| US Cu | 70.00 | 0.00 | 0.000 0.4500 | 25000.00
Prior to 1905 Buitt prior to 1905 - steel unknown Standar| US Cu | 26.00 | 52.00 | 0.000 0.4900 | 2300000 _
4 I | b

[ 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.

&M Bridge Materials - Structural Steel EI@

M ame: Grade 50w Degc[ip[ign; AASHTO M270 Grade Blw

td aterial Froperties
Specified minimum pield strength (Fy) = 50.000 kel
Specified minimum tensile strength (Fu) = 70.000 ksi

Coefficient of themal expansion = 0.0000085000 ¢ ¢

Dersity = 0.4300 ke
Muodulus of elasticity [E] = 23000.00 bl
| Copy To Library. . | [ Copy from Library. . ] | ak. | | Apply | | Cancel |

Add concrete materials and reinforcement materials using the same techniques. Enter the concrete material as
shown below:

™ Eridge Materials - Concrete EI@
Mame: Deck Concrete Description:  Deck Concrete
Compressive strength at 28 days ('] = 4.500 ksi
Initial comprezsive strength [F'oi] = ksi

Coefficient of thermal expangion = 0.0000050000 ¢

Dengity [for dead loads) = W ket

Diensity [for modulus of elasticity) = 0145 ko
Std Modulus of elasticty (Ec] = 3869.20 e
LRFD Modulus of elasticity (Ec] = 4144.55 el
Std Imitial moduluz of elasticity = 0.00 e
LRFD Imitial modulug of elasticity = 0.00 b

Poizson's ratio = 0.200

Compogition of concrete = | Mormal -

Modulus of rupture = 0.91 lieh
Shear factor = 1.000

Splitting tensile strength (fet] = ki

Copw To Librar_l,l...| | Copy from Library. .. | [ QK ] | Apply | | Cancel

Last Modified: 7/18/2018 7
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i "

M Bridge Materials - Reinforcing Steel EI@
Mame: Grade B0 Description; B0 ki reinforcing steel
k aterial Properties
Specified yield strength [Fy) = 60.000 ki
Modulus of slasticity [Es) = 23000.00 ki
Eitimata st Fegf= 90000 ksi
Type
@) Plain
Eposy
Falvanized
Other
| Copy Ta Library... | [ Copy from Librany. . ] | Ok | | Apply | | Cancel

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.

i "

™ Bridge Appurtenances - Parapet EI@

Mame: ersey Barier

Descripiion;  Standard MNew Jersey Barrier

All dirnenzions are in inches

H Additional Load = kipft

2.0000 Parapet unit load =
12.0000 —| | |—?.EIEIEIEI 0.1500 kcf
Fleferer'!ce M1 Eﬂ?dwa}' Calculated Properties
Lire ¥ 00000 Hrase Met centroid [from
+ reference linel =
19.0000 7.880 if
¥ =
T 100000 Total load
:E 0,505 kip/ft
Back Front o 30000
Copy from Library... | | (1] 4 | | ALpply | | Cancel

Last Modified: 7/18/2018 8



STL1-SimpleSpanPlateGirderExample

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.

M Bridge Impact / Dynamic Load Allowance EI@
Standard Impact Factor
Far structural components where impact iz to be included per
AASHTO 3.8.1, choose the impact factor to be used:
50
@) Standard 285SHTO impact |z ——
L+125
Modified impact = tirmes A&A5HTO impact
Constant impact averide = &
LRFD Dynamic Load Allowance
Fatigue and fracture limit states:  15.0 2
All other limit states: 330 &
[ ak l | Apply | | Cancel |

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: 7/18/2018 9
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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 Superstructure Defintion Wizard

Floor System Superstructure

Floor Line Superstructure

Trugz System Superstructune

Truss Line Superstructure

Reinforced Concrete Slab Systemn Superstructure

Concrete bMulki-Cell Box Superstructune

| ak |[ Cahicel l

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

M Girder Syster Superstructure Definition EI@
Definition | Analysis | Specs | Engine
. oD Frame Structure
flare Simplified Definition
Description: Deslk e
Cancrete
Drefault Units: [ S Customar - | Enter Span Lengths
L Along the Reference Far PS anly
. - Lire: L
Murmber of spans: 1 = e Average humidity:
= Length
Mumber of girders: 4 = S0 (ft) -4
1 161.00
Member &It Types
| Steel
F/S
R/C
Timber
Horizontal Curvature Along Reference Line
Harizontal curvature Distance from PC ta first suppart line: ft
Superstructure Alignment St e e ft
Curved
s ft
Tangent, curved, tangent Radius:
Tangert, curved Direction: Left
Curved, tangent End tangent length: ft
Distance fram last support line ta PT: ft
Diesign speed: riph
Superelevation: kS
QK. | [ Apply ] | Cancel
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M Girder Systern Superstructure Definition

(=8| >

Definition | &nalysis | Specs | Engine

Structural Slab Thickness
/| Conzider structural slab thicknesz for rating
/| Conzider structural slab thicknesz for design
Wwearing Surface
| Conzider wearing zurface for rating

/| Consider wearing surface for design

Congider 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 t

3D Analysis Control Options
| LFD: Model non-composite regions ag non-composite
LRFD: Model non-compozsite regions as non-compozite

LRFR: Model nok-composite regiohs as hon-composite

MHumber of shell elements

@) |n the deck between girders

In the web between flanges

Slower F aster
Mare accurate Less acourate

U
m 9 8 7 6 5 4 3 21
Target aspect ratio for shell elements

Slower Faster
Mare accurate Less accurate

U
10 15 20 25 30 35 40

3D Bracing Member End Connection Analysis

Calculated factored member force effects
b aximum of average [stress + strength) and 79% resistance

Bracing Member LRFR Factors

Condition Factor: | Good or 5 atisfactorny ~ |

Field meazured section properties

ok | eew ||

Cancel

Last Modified: 7/18/2018
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M Girder Systern Superstructure Definition EI@
| Drefinitian | Analysis | Specs | Engine|
Analyifpr:ethod Analysis Module Selection Type Spec Yersion Factors
ASD AASHTO ASD > || System Defautt  ||MBE 2nd 2016i, St 1 7t = || MiA )
LFD AASHTO LFD | || System Detautt ﬂ|MEIE 2no 20161, St 17t || 2002 ASSHTO St |« |
LRFD AASHTO LRFD > || Systemn Detfaut ﬂ|LRFD Tth 201 6i (|| 2014 (2016 interim) |« |
LRFR AASHTO LRFR ¥ || Systemn Detautt ﬂ|MEIE 2nd 20161, LRFD 7t | 2011 (2016 Interim) | |
QK. ] [ Apply ] [ Cancel

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: 7/18/2018
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The partially expanded Bridge Workspace tree is shown below:

Bridge Workspace - Exampleda

[= O s

= M Exampleda
Bl (2] Materials
[ [ Structural Steel
- [ Concrete
[ [ Reinforcing Steel
....... [Z Prestress Strand
....... [ Prestress Bar
[ [ Timber
....... 3 Soil
[l [ Bearn Shapes
Bl (2] Appurtenances
- ([ Parapet
....... 3 Median
....... (23 Railing
....... [ Generic
[ [0 Connectars
------- [Z1 Diaphragm Definitions
------- [Z3 Lateral Bracing Definitions
------- j Irnpact / Dynarnic Load &llowance
------- HFF LRFD Multiple Presence Factors
[ [0 Factors
------- (23 LRFD Substructure Design Settings
------- EC Ervvironrmental Conditions

------- OF  Design Pararneters
=] <P E ICTURE DEFIMITIC

S b 901
------- :1,_ Irmpact /f Dynamic Load Allowance

------- 2L Load Case Description
------- &7 Framing Plan Detail
------- [Z3 Bracing Deterioration
....... BSC Bracing Spec Check Selection
------- T Structure Typical Section
------- 2 Superstructure Loads
------- [Z3 Shear Connector Definitions
G- [ Stiffener Definitions
= [ MEMBERS
= I 61
2 Mermber Loads
B Supports
(L3 MEMEER ALTERMATIVES
I Gz
I G3
I G4
....... [Z3 CULWERT DEFINITIOMNS
....... (L1 BRIDGE ALTERMATIVES

Last Modified: 7/18/2018 13
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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 Alternative EI@

Alternative Name:  Bridge Alternative 1

Description | Substructures

Dezcription: -

[ Horizontal curveature Global Positioning

Reference Line Length = 0.00 ft Distance = 0.000 it
@ Startbearng () End bearing Offzet = 0.000 it
Starting Station = ft Elevatiarn = ] "
Bearng= M O0™0'0.00"E
Bridge Alignment
(@ Curved Start tangent length: ft
Tangent, curved, tangent Curve length: ft
Tangent, curved
Fadius: ft
Curved, tangent
Direction: Left
End tangert length: ft
Superstructure
Wizard...
0k ] [ Apply ] [ Cancel

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

i

™ Superstructure

[= ][O )

Superstructure Mame:  Stucture 1

Description | Alkematives | Yehicle Path I Engine I Substructures

Dezcription:

Reference Line
Distance = 0.000

Offset = -0.000
Angle = Q.00

Starting Station = 0.00

ft
ft
Dearees

ft

ok |[ Apply H Cancel

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

Last Modified: 7/18/2018
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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 Alternative EI@

Alternative Mame:  Structure Alernative 1

Drezcription: -

Superstructure Defintion: | S0 A

Superstructure type; Girder

Mumber of main members; 4

Length
Span -
(ft}
1 161.00

Ok ] [ Apply ] [ Cancel

Last Modified: 7/18/2018 16



STL1-SimpleSpanPlateGirderExample

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

™ Superstructure EI@

Superstructure Mame;  Structure 1

Desciiption | Alternatives | Wehicle Path I Engine I Substructures

Existing] Current| Superstructure Atternative Name | Description
Structure Alternative 1

Ok ] [ Apply ] [ Cancel

Last Modified: 7/18/2018 17
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The partially expanded Bridge Workspace tree is shown below:

Bridge Workspace - Exarnpleda

(== =)

- D Exampleda
fo [ Materials
i [ Bearmn Shapes
H- [ Appurtenances
0 [ Connectors
- [ Diaphragm Definitions
- [C3 Lateral Bracing Definitions
: j Impact f Dynamic Load &llowance
. MFF LRFD Multiple Presence Factars
[ [ Factors
- [C3 LRFD Substructure Design Settings
- ES Emvironrmental Conditions

[
£
[
[

. OF Design Parareters
Sl (2] SUPERSTRUCTURE DEFINITIONS
B b SD1
. j Impact / Dynamic Load &llowance
- gt Load Case Description
- &7 Framing Plan Detail
- ([ Bracing Deterioration
- BSC Bracing Spec Check Selection
- m Structure Typical Section
- 2 Superstructure Loads
[0 Shear Connectar Definitions
G- [ Stifferer Definitions
b [ MEMBERS
g I Gl
I a2
- I &3
e I G4
e [ CULWERT DEFIMITIOMNS
(=N 5| BRID GE ALTERM 5
B M Bridge Alternative (E) (C)
EI ----- ([ SUPERSTRUCTURES
: EI T Structure 1
©- (23 SUPERSTRUCTURE ALTERMATIVES
b TR Structure Alternative 1 (Ed (C) (DD
T Stiffness Analysis
i [C PIERS
i [0 CULWERTS

Last Modified: 7/18/2018 18
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Now, under the SD1 superstructure definition, click Load Case Description to define the dead load cases. You may
click on the “Add Default Load Case Descriptions” button. The completed Load Case Description window is shown
below.

M Load Case Description o] =]

Load Case Mame Description Stage Type oz
(Days)
DC1 DC acting on non-composite section Nen-composite (Stage 1) | =||DDC | =]
oc2 DC acting on long-term composite section |Compoesite (long term) (Stage 2) \=|DDC =]
DWW DWW acting on long-term composite section |Compesite (leng term) (Stage 2) > ||DDW ]
SIP Forms Weight due to stay-in-place forms Nen-composite (Stage 1) \=||DDC |

*Prestressed members only £dd Defadt Load
(ew ] [uons ] [_Dos ]

Dok Aeek || Cancel |

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

£ Structure Framing Plan Details EIIEI

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

Lapout | Diaphragms I Lateral Bracing R anges

Girder Spacing Orientation
@ Perpendicular to girder

Ski -
Support (Degf:es () Along suppart
1 0.0000
2 0.0000

Girder Spacing
Girder (fth
Bay | start of| End of
Girder | Girder
1 13.00| 13.00
2 13.00( 13.00
13.00| 13.00

QK ][ Apply ][ Cancel

Last Modified: 7/18/2018 19
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Switch to the Diaphragms tab to enter diaphragm spacing.

M Structure Framing Plan Details [l 2]
Murnber of spans = |1 MNurnber of girders = | 4
- Diaphragms | | ateral Bracing Fanges
Girder Bay: |1 -
CopyBap To... wizard..
Support] St (D-;;tance DI; D:CF;IQ - Mumber Length Eui EE:;EHCE Load Dianh
Number - - - B g of Spaces| (ft) - - - (kip) iaphragm
Left Girder | Right Girder (fth Left Girder | Right Girder

l

New ” Duplicate ][

[

ok | [ spply

H 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:

(3]

ack [ Mexd = ][ Cancel ][

Help

-

Click the Next button and enter the following spacing:

Last Modified: 7/18/2018
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x5

Diaphragm Wizard

Diaphragm Spacing
(@ Erter number of equal spaces per span

(") Enter equal spacing per span

(") Enter groups of equal spacing
Support diaphragm load: kip

Interior diaphragm load: kip

Length Mumber of
5
- (ft) Equal Spaces

1 161.00 6

Fiish | | Cancel | [ Hep |

<Back |f

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:

M Structure Framing Plan Details
Murnber of spans = |1 Number of girders = | 4
- Diaphragms | Lateral Bracing B anges
Girder Bay: |1 - Copy Bap T Diaphragm
Wizand...
Support] TEd (D;s;tance D:p:cr:angm Number Length B EE:;E"CE Load Diaoh
Number - - - p g of Spaces| (ft) - - - (kip) laphragm
Left Girder Right Girder (ft) Left Girder Right Girder
1 =l 0.00 0.00 0.00 1 0.00 0.00 0.00 — Mot Assigned |
1 |=| 0.00 0.00 25.83 5 13417 13417 13417 — Mot Assigned |
1 = 161.00 161.00 0.00 1 0.00 161.00 161.00 — Mot Assigned |« |
’ Mew ] ’ Duplicate ] [ Delete ]
[ ak. ] [ Apply ] [ Cancel ]
Select Ok to close the window.
21
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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 sl

superstructure definition ref. line

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

[, Fuperstructure definition ref. line

| -
Superstructure Definition
Deck h— !
\ . th.iecckness ! Reference Line /
*
Left averhang
Deck | Deck [Cont'd) | Parapet | Median | Raling | Generic | Sidewalk | Lane Position | Stiped Lanes | ‘Wearing Surface
Superstructure definition reference line iz | within w | the bridge deck.
Start End
Distance from left edge of deck to = ?56[ = ?E
superstructure definition reference line = ) ft " ft
Distance from righ_t g_dge of deck ta 2175 f 2375 f
superstructure definition reference line = t t
Left overthang = 4.23 i 4.29 it
Computed right overhang = | 4.25 ft 4.25 ft

Right cwerhang

ar. Caticel

Apply | |

||

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]l ]

superstructure definition ref, line

Diztance from left edge of deck to | Digtance from right edge of deck to

|, superstiuchure definition ref. line

Deck | Deck [Cont'd)

FParapet

| o
Superstructure Definition
Deck :
\ I thliacckness ! o /
I + I
Left overhang

Right averhang

Median | Railing | Generic | Sidewalk | Lane Pozition | Stiped Lanes | Wearing Surface

Deck concrete: | Deck Concrete ~ |

Total deck thickness; 100000

in

Load case: | Engine Assigned

T |

Dieck crack control parameter; 130,000
Sustained madular ratia factor; =000

Deck exposure factor:

Last Modified: 7/18/2018
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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.

(o8 ==

M Structure Typical Section

Back Front

| Deck | Deck [D:unt'd]l Parapet | Median I Railing I Generic I Sidewalk | Lane Position I Striped Lanes | Yearing Surface

Edge of Deck Distance At Distance At Front Face
Name Load Caze| Measure To| Dist. Meazured Start End - )
Orientation
From (ft) (ft)
Jersey Barrie| »|DC2  |w|(Back || LeftEdge |w| 0.00 0.00 | Right
Jersey Barrig = ||DC2 | =|Back || Right Edge |=| 0.00 0.00|Left ||
[ I ew ] [ Duplicate ] ’ Delete ]
[ 0k ] [ 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.

M Structure Typical Section E@
8 [4) «

[B]. — Superstructure Definition Reference Line

Travehway 1 " Travelway 2 _J

| Deck I Deck [Cont'd) | Parapet I M edian I Railing I Generic | Sidewalk | Lane Position | Striped Lanes | ‘Wearing Surface|

Distance From Left Edge of | Distance From Right Edge of | Distance From Left Edge of | Distance From Right Edge of
Travelway Travelway to Superstructure| Travelway to Superstructure| Travelway to Superstructure| Travelway to Superstructure|
T Defintion Reference Line Definttion Reference Line Definition Reference Line Definition Reference Line

At Start (A) At Start (B) AtEnd (A) AtEnd (B)
(ft) (ft) (ft) (ft)
1 -22.00 22.00 -22.00 22.00

LRFD Fatigue
Lanes available to trucks:

[] Ovenide Truck fraction: [ Mew H Duplicate H Delete ]

[ (1] 4 ” Apply ][ Cancel ]

Wearing Surface:
Enter the data shown below.

M Structure Typical Section EI@
Digtance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line | superstiucture definition ref. line

| -
Superstructure D efinition
Deck p
\ L thickness ! Reference Line /
I f I
Leftoverhang |, — ;._J Right cwerhang

| Deck I Deck [Cont'd] | Parapet I Median I Railing I Generc | Sidewalkl Lane Pasition I Stiped Lanes | ‘Wearing Surface

‘wieaning suface material.  Asphalt
Description:  Asphalt - 25 pef

Wearing surface thickness = 27800 [ Thickness field measured (D% = 1.25 if checked)

Wwiearing surface density = 108.000

Load caze: | D/ v] Copy from Libram. ..

k. l [ 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.

f i

=]

Mew Transverse Stiffener Definition

Stiffener Type:

Trans. Plate Stffener  +

Tranz. Plate Stiffener
Trang. Angle Stiffener |

ok ||

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.

o

M Transverse Stiffener Definition

E=NEC =<

Marme: 1 Sided Dia Conn PL

Stitfener Type

@ Single

() Pair

Flate

Thickness 0.7500 i

b aterial [Grade Bl v]
Wwhelds
s [--Nnne - v]
dah [ Mone - v]
Haitom [ Mone - v]

Top Gap:
| I |
it
E.0o0a
Bottom Gap:
| i
L 1
(] ] [ Apply ] [ Cancel

Last Modified: 7/18/2018
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i

M Transverse Stiffener Definition

Marme:  Stffener

Stitfener Type ]
@ Single in
1 Pair
Plate 0000
Thickness oFsio
M aterial IGrade Sl 'J Battom Gap:
in
Wwelds
Fon I“NDHB - vJ
Latai I Mone - vJ
Faitam I MNotke - vJ
ok { I Apply I I Cancel I
M Transverse Stiffener Definition EI@
Marme: 2 Sided Dia Conn PL
Top Gap:
Stitfener Type ]
1 Single I
@) Pair
Plate B.0000 .,
Thickness 0.7500 4
b aterial lGrade Gl 'J Bottom Gap:
in
Welds
Fon I--Nnne - vJ
s I Mone - vJ
Foifom I Mone - vJ
0k, | I Spply I I 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.

i~ =

Mew Bearing Stiffener Definition @

Stiffener Type:

Flate Stiffener -

Angle Stiffener |

[ Ok ][ Cancel ]

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

M Bearing Stiffener Definition o =[]

Mame: Bearing Stiffener a __k_ "
| I |
Flate
=
Thickness 08780 5, "
kM atenial [Grade Bl v]
30000,
Welds
Foo [--Nnne - v]
dasiar [ Mone - v] mn e
L™ 1
Foifam - Mone - -
[ ] R

| 1]4 |[ Apply ][ Cancel
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Describing a member:

The Member G2 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 =2 EGRS
Member name: 152 Link with: | Mone v]
Dezcriphion: -

Exlstingl Currentl WMember Alernative Narnel Descriptinnl

Mumber of spanz; |1

Span Span
Mo Length
(ft)
1 161.00

0k ] [ Apply l [ Cancel
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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.

i =

&M Girder Member Loads EI@

) O T Y

Pedestrian load: IbFt

Uriform | Distributed | Concentrated | Setlement

Load Case Unifarm Load
s .
Naime pan (kipstt)
SIPFo = JalSpans |- 0.0va

[ Mew ” Duplicate ” Delete ]

[ (] H Apply H Cancel ]

Member loads for this tutorials
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.
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Support constraints were generated when the structure definition was created and are shown below.

i

) Supports E=N|Eol 5

N
x
z 1 5
General | Elastic | 30 General | 30 Elastic

Support] Support Translation Constraints Rotation Constraints
Mumber| Type X Y Z

1 |Pinne O

2 |Rollel*| [ [l

[ (] J [ 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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Mew Member Alternative @
M atenal Type: Girder Type:
Frestrezzed [Pretenzioned] Concrete Built-u
Reinforced Corcrete Fae

Raolled

] ] [ Cancel

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

M Member Alternative Description = R ===

Member Altemnative:  Plate Girder

Description | Specz | Factors I Ehgine I Import I Contral Options

Description:  Add additional vaeight for steel details such as - Material Type: | Stesl
diaphrams and stifferers
Girder Type: | Flate
hd Default Urits: | US Customary  +
Girder property input method End bearing locations
@ .
g Schedule |.JEISBE| Left 50000 iy
(") Cross-section bazed
Right: E.0000 in
Default rating method:
Additional S elf Laad LFD b
Additianal selfload = 0034 gy
Additional self load = &
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 ===
tember name: G2 Link with:
Degcription; -
Existing| Current| Member Alternative Name Description
Plate Girder Add additional weight for steel details

Murnber of spans: |1

Span Span
No. Length
(ft)
1 161.00

Ok H Apply H Cancel

Use “Compute” button to generate distribution factors.
m Live Load Distribution =N|E=N

Standard | LRFD

Distribution Factor Input tethod
(®) Uze Simplified Method () Use Advanced Methad

[+] Asllow distribution factars to be used to compute effects of permit loads with routine traffic

Distribution Factor
Lanes (Wheels)
Loaded
Shear shear at Moment Deflection
Supports
1 Lane 1.538482 1.538482 1.538462 0.500000
Mufti-Lane 2.363636 2.451538 2.363636 1.350000

Compute from

Typical Section... View Calcs

QK 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.

M Girder Profile EI@

Type:  Plate Girder

‘wieh | Top Flange I Bottom FIangel

Begin End ; Start End
Thickness | Support| Length| }
Depth | Depth Vary | Depth (in} Nuriber Distance (R} Distance Material

{in} {in} (ft) (ft)
69.00 [Mone || 89.00 05000 1 = 0.00 | 161.00 | 161.00 [Grade 50W |wl| — Hone — |+

Weld at
Right

’ Mew H Duplicate ” Delete ]

[ 0K ][ Apply ][ Cancel ]

Describe the flanges as shown below.

D Girder Profile =R =

Type:  Plate Girder

TopFlange | Bottom Flange

Begin| End Start End

Thick Support Length Weld at
Vidth | Width 'CUI:'}E‘D"D' Humbar | Distance P'(rg Distance|  Material Weld Rﬁ;ghf
(in}) | (in} (ft) [ft)

22.0 | 2200 12500| 1 |=]  0.00|161.00| 161.00 |Grade S0W _v|—MNons— _v|—MNone— v

’ Mew ” Duplicate H Delete ]

[ ak ” Apply ” Cancel ]

Last Modified: 7/18/2018 33



STL1-SimpleSpanPlateGirderExample

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

starting bottom
distance | flange

0 36.666
36.666 87.667
124.333 | 36.667

£ Girder Profile =Nl ==

Tupe:  Plate Girder

Bt Flnge

Begin| End Thick s rt Start L h End Weld at
Width| Width |c(i:}e53 NI:?nprer Distance e(nﬂg)t Distance Material Weld RE;gh?
(in} | (in} (ft) (fty

22.00 | 22.00 1.2500 1 = 0.00 | 38867 3867 |Grade 50W |w|-—None— || - None—
22.00 | 22.00 2.0000 1 =] 3567 | 8767 | 12433 |Grade S0W |=|—MNone— | — None—
22.00 | 22.00 1.2500 1 =l 12433 | 3667 | 161.00 |Grade S0OW || hd

KRR

— None — — Nene —

[ Iew ” Duplicate H Deleta l

£ Ok |l Lpply H 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 == =]

Type: Plate

Deck Concrete | Rainforcement I Shear Eonnectorsl

Start Effective | End Effective | Start Effective| End Effective
Start End Structural
) Support| _. Length| _. - Flange Width | Flange Width | Flange Width | Flange Width
Dist Dist Thicki
Material Number “"(aﬂ'; bt T “"(Eﬂ'; ce 'CU:}E"‘S (5td) (Std) (LRFD} (LRFD) n
{in} (in} (in} (in}
Deck Concrete | = 1 |- 0.00 | 161.00 161.00 9.5000 114.0000 114.0000 125.0000 125.0000 | 8.000

[ e ][ Duplicate ” Delete ]

E 0K |’ Apply ][ Cancel ]

No reinforcement is described. Composite regions are described using the Shear Connectors tab as shown below.

M Deck Profile [ =] ==

Type:  Plate

Deck Concrete | Heinforcement| Shear Cormectors

Support D:tt:rll-tce Length DisEt;: e Connector Number per | Number of Tr;;::;;se
MNumber (ft) 1] FRow Spaces X
() (ft) - (in)

1 = 0.00 | 161.00 | 161.00 [Composite |

Shear Stud
Design Tool

iew Calcs ’ Mew ” Duplicate ” Delete ]

[ oK, |[ Apply ” Caricel ]
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The haunch profile is defined by double clicking on Haunch Profile in the tree. The window is shown below.

Interior Girder (G2):

M Haunch Profile EI@

Haunch Type: 7] Embedded flange

1

71 71
1 L~z 0 7
H% Sroo|  SEX Length P z1 F2) ¥

Distance Distance (in) (in) (in)

Number (ft)
? 1 |= 0.00 161.00 161.00 11.0000 11.0000 2.0000

(ft) (fty

[ Mew ] [ Duplicate ] [ Delete ]
i Ok |[ Apply ][ Cancel ]
Exterior Girder (G1):
™ Haunch Profile EI@

Haunch Type: [] Embedded flange

? Start End
2] Support Distance Length Distance Z1 z2 Z3 Z4 b Y2

Number (f) (fty () (in} (in} (in} (in} (in) (in}

%? 1 = 0.00 161.00 161.00 11.0000 11.0000 11.0000 51.0000 2.0000 2.0000

[ Mew ][ Duplicate ][ Delete ]

| ak. |[ Apply H 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.

M Lateral Support =0 i=H =~
DT
éf‘ Start Digtance o lengh =
l Ll |
Ranges | Lacations
Top Flange
Start End
mrpnilrrt Distance L?,tg}th Distance
(ft} (ft}
1 = 0.00 161.00 161.00
[ MHew H Duplicate ][ Delete ]
1 (]S |’ Spply H Cancel l

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

M Stiffener Ranges E\@
N
‘ Start Distance . lSQacingl
Transverse Stiffener Ranges | Longitudinal Stiffener Rianges |

Start ; End

Support . Number of Spacing Length §

Name: Distance : Distance

Number Spaces in ft
(f) p {in} (ft) if)

Apply at Stiffeners between -

Diaphragms. .. Diaphragms... [ Mew H Duplicate ][ Delete ]
[ Ok ] ’ 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.
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o

Diaphragm Connection Plates

Apply the following stiffener definiionz to the diaphragm locations:

End Diaphragms and Diaphragms At Piers

Beanng Stiffener: | Bearing Stiffener

-
Intenor Diaphragms
Trangverze Stiffener. | 2 Sided Dia Conn PL -
Apply ] [ Cancel
Selecting Apply will create the following transverse stiffener locations.
™ Stiffener Ranges EI@
; Start Distance » 'Sgacing'
Transverse Stiffener Ranges | Longitudinal Stiffener Flanges|
Start 2 End
Support ) Number of Spacing Length )
Name Distance - Distance
Number Spaces in ft
(ft) P (in} (Tt} (ft)
25ided Dia ConnPL =) 1 |=] 26.833333 1 0.0000 0.00 26.83
2 Sided Dia Conn PL |=|| 1 |=| 26333333 4 3220000 107.33 13417
Apply at Shffeners between -
Diaphragms... Diaphragms... [ Mew ] [ Duplicate ] [ Delete ]
[ (1] 4 ] [ 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.

P

M Stiffener Ranges E@

; Start Diztance » 'Sgacing.

Transverse Stiffener Ranges | Longitudinal Stiffener Hangesl
Name Support Di:tt:rll-tce Number of Spacing Length Di:t:ﬂc&
Number Spaces (in} (it}
(ft) ]
25ided Dia ConnPL =] 1 |=| 26833333 1 0.0000 0.00 26.83
25ided Dia ConnPL =] 1 || 26.833333 4 322.0000 107.33 13417
Stiffener =1 [ 0.00 1 58.0000 4.83 483
Stiffener =l 1 [ 0.00 1 161.0000 13.42 13.42
Stiffener =1 [ 13.42 5 322.0000 13417 147.58
Stiffener =l 1 [ 147.58 1 103.0000 8.58 15617
Apply at ] Stiffeners between =
Diaphragms... Diaphragms... [ Mew ] [ Duplicate ] [ Delete ]

1 i)’ |[ Lpply ” Cancel ]

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
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Stiffener Locations branch in the tree and double clicking on each support. The assignment for support 1 is shown
below.

e

D Bearing Stiffener Location - Support 1 El@

CL of Bearing
il — Offzet*
1
|
[ Y
T
' * Megative offzet to left of
L | L cl bearing
Pairz af bearing stiffeners
at this suppart = f A= (60000 |4,
Stiffener Offzet
) Mame L
Pair (in}
1 Bearing Stiffen - 0.0000
k. ] I Apply I I Cancel

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.

£ Pcint of nterest olie e
= : Side
E [ o Spam [Spant v] Fraton D275 T g b

Transverse Stifeners | Dther Stiffeners | Fatigue | Bracing | ASD | Shear Capacity | Positive Flesural Capacity | Negative Flenural Capacity | Engine|
Tragverse Stiffensr

[T Dvenide schedule

Distance from
leftrmast support: |

Stiffener spacing = i
Stiftener width =
Stiffener thickness =
Material | Grade S/
MNumber | Sinale

Type: | Flatz

ok | [ Aeple | [ Cancel

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 |1, Chapter 1B of the Highway Structures Design Handbook produced by the American Iron 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:

[= e el

M Analysis Settings

() Design Rewview @ Rating Rating Method: | LRFR v]
Analyzsiz Tppe:
Like Girder hd

Az Requested Apply Preference Setting: ’None

Vehicles | Output I Engine I Description|

Traffic Direction:

Both drections ’ Refrash ] [ Temparany Yehicles... ] [ Advanced... ]

-

Wehicle Selection: Wehicle Summany:

Add ta
Rating

[=I- A ating ehicles

- LRFR
- Diesign Load Rating
E| I

=) Yehicles
E)- Standard
- H 15-44
- H 20-44
- HL-93 [51]
- HL-53 [US)
- HS 15-44
- HS 20151
- HS 20-44
- Lane-Type Legal Load
- LRFD Fatigue Truck [51]
- LAFD Fatigue Truck [US]
- MAL
. SU4
. SU5
- SUE
- ST
- Type 3

Time o n

entorny

Remove
fram

m

B Fati

gue
.. LRFD Fatigue Truck [US]
=) Legal Load R ating

Routing

Specialized Hauling
- Parmit Load R ating

Analysiz

Ok Cancel

I I

[ Reset ] [ Clear ] [Dpen Template] ’ Save Template] Apply

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

M Analysis Results - Plate Girder

[=]lo s

Report Type Lane/impact Loading Type Display Format
[F\atimg Results Summary | (@ AsRequested () Detailed Mutiple rating levels per row -
inventory | Operating |  Legal Permit ! _ Tinventory| Inventory [ Operating| Operating
Live Load LNTE L;ad Rating Method| Load Ratingf Load Rating} Load Ratingf Load Rating| R:;;:”;l;gm R;rgr;l’t;rgnr Ratill'\_gegFaa‘ctDr Rati:zrg‘aﬂcmr Location} Location | Location | Location
b Ton) | (Ton) | (Ton) | (Tom) () | Span-%) | () | Span-(%)

BOSD 1-(500)

HL-83 (US)  Truck + Lane

28.53

HL-83 (US)| Tandem + Lane LRFR 22.01: 0811 0.793 P1-(50.0)% 80.50 1-(50.0)
LRFD
Fatigue
Truck (US) Axle Load LRFR 50.18! 1673 80.50: 1-(50.0}:
4| 1 3
Legacy ABSHTO LRFR Engine Version 6.8.3. 2004
Analysis Preference Setting: Mone
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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:

M Analysis Settings

@ Design Review () Rating Design Method: | LRFD v]
Analyziz Type:

Line Girder -

As Requested Apply Preference Setting: [NOHB ']

Vehicles | Dutput | Engine | Description

Traffic Direction:

[ Fefresh ”Tempurar}l\u"ehic\es.. ”Advanced.. ]

Wehicle Selection: ‘ehicle Summary:

=) Vehicles Add to

E| Standard Fatigue

H lternate Military Loading
HL93 (51) i
HL-93 [US] thigue Loads
HS 20(51) . - LRFD! Fatigue Truck [US)
HS 20-44 fmm’e
LRFD Fatigue Truck [51) rerm

Analysis

LRFD Fatigue Truck [US]
Agency

Uszer Defined

- Temparary

[ Reset H Clear ] [DpenTemplate] [ SaveTempIate] [ Ok, ][ Apply ][ Cancel ]

A summary of the specification checks is shown by selecting the View Spec Check button, J , from the toolbar.
The details for one of the spec checks is shown below.

& Specification Checks for Plate Girder - 46 of 857

=M=
= Superstructure Component Specification Reference Limit State Flex, Sense Pass/Fail =
=0 Stagel 1321 Design Philosophy - Limit State - General N/A General Co.
Stage 2 esed
=01 Stage3 ‘Spec Check Detail for 6.10.4.2.2 Flexure eneral Co
£+ Plate Girder
I Cou.
3 Spanl- 0.00ft & Steel Structures L penero
3 Span- 1342, 6.10 I-Section Fleyural Members eneral Co...
(3 Span1- 1610 6.10.4 Service Limit State | [peneraico
6.10.4.2 Permanent Deformations E | Con
(21 Span1- 2683 ft Enera
& spont. 22N 6.10.4.2.2 Flexure | beneral co..
(RASHTO IRFD Bridge Design Specifications, Eighth Edition) o
{12 Span1- 4025+t asse
{21 Span1- 4830 Steel Plate - At Location = 0.0000 (ft) - Right Stage 3 assed
Spanl- 5367ft. eneral Co. E
8 SZanlr a0k Section at Brace Point sssed
(21 Span1- 6708 ft. assed
0 Span1- 8050t assed
-1 Span1- 93924t INEUT: assed
Spanl- 9660t Web D = §9.0000 (in)
Q2 Span Web tw = 0.5000 {in} assed
{1 Span1- 10733 ft. sssed
[0 Spanl- 112704 Top Flange Fy =  50.0000 {ksi) assed
{23 Span1- 12075 . Bot Flange Fy = 50.0000 (kei)
ot Applica,
[0 Span1- 12880 ft. c
- Section Type: Composite eneral Co
(10 Span1- 13417,
D Span1 - 144.90 ft. Compactness: Compact eneral Co...
P - Allow Moment Redistribution Control Opticn: No ot Applica... L
[ Span1- 14758 ft. Moment Redistribution Qualified: No, Moment Redistribution did not occur. ot Applica
{22 Span1- 16100 ft. Noncomposite in Negative Flexure Regions Only: No :"
asse
SUMMARY * eneral Co
T fassed
il L ot Applica...
ot Applica...
ot Applica..
I Co
8.2.2 Local Buckling Resistance N/A General Co..
105.2.3 Lateral Torsional Buckling Resistance N/A General Co.. <
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AASHTO LRFD analysis will generate a spec check results file. Click &a" on tool bar to open the following
window.

™ Example da EI@

= Ewample 4a
=-5D1
=- G2
- Plate Girder
=~ AASHTO_LRFD
Summary of computed distibution factars
- Detailed calculations of computed distribution factors
E > Check Re:
- Log File
-~ AASHTO_LRFR
Surnmary of computed distibution factars
- Detailed calculations of computed distribution factors
Spec Check Result:
- Log File
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To view the spec check results, double click the Spec Check Results in this window.

Bnidge ID :31 NBI Structure ID : Example 4a
Bridge : Example 4a Bridge Alt -

Superstructure Def : SD1

Member : G2 Member Alt : Plate Girder

Analysis Preference Setting : None

AASHTO LRFD Specification, Edition 8, Interim 0

Specification Check Summary

Article Status
Flexure (6.10.7.1.1, 6.10.7.2.1 . AppA6.1.1, AppA6.12, AppA6.1.3, AppA6.14) Fail
Shear (6.10.9) Pass
Fatigue (6.10.5.3) Fail
Serviceability (6.10.4.2.2) Fail
Constructability (6.10.3.2.1. 6.10.3.2.2, 6.10.3.2.3) Pass
Transverse Stiffeners (6.10.11.1.2, 6.10.11.1.3) Pass
Longitudinal Stiffeners (6.10.11.3.1,6.10.11.3.2, 6.10.11.3.3) NA
Bearing Stiffeners (6.10.11.22,6.10.11.23,6.10.11.2.4) Pass
Shear Connector (6.10.10.1, 6.10.10.4) NA
Field Splice (6.13.2.6,6.13.2.7,6.13.53,6.13.6.13a,6.13.6.1.3b, 6.13.6.1.3c) NA

Girder Member Proportions and Compactness (Stage 3)

Location Composite Proportion Code Compact Code
(ft) Code Check Check

0.000 Tes NA AB Compact E

16.100 Yes NA AB Compact E

32.200 Tes NA AB Compact E

48300 Yes NA AB Compact E

64400 Tes NA AB Compact E

80.500 Yes NA AB Compact E

96.600 Tes NA AB Compact E

112700 Yes NA AB Compact E

128.800 Tes NA AB Compact E

144900 Yes NA AB Compact E

161.000 Tes NA AB Compact E

Last Modified: 7/18/2018 43



