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STL15 - Steel Design Tool Example

Two Span Girder Design Example

Start the Steel Design Tool program, create a new input file using the File | New command. The program will
switch from the File tab to the Design Input tab.

File | New and File | Save As

HTOWare Bridge Design: Seeel Design Tool - 0 x

'u
= I
2

¥
ol
-l

Before proceeding with Design Input return to the File tab and click Save As to rename the file from New Project
to STL15 Design Example.

3B ew Project - AASHTOare Bridge Design: Seel Design Tool - o x

-
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STL15 - Steel Design Tool Example

The new file name will appear in the program title bar and the program will again bring up the the Design Input
with the Project input screen. The Project property will still say New Project and this will be changed in the next
step. The Project property determines the name of the subfolder in the Documents\AASHTOWare\SteelDesign75\
folder where design run output files will be stored. In the bottom left corner of the program window, there is a
Validation button that enables input validation. When validation is enabled, the program will mark sections and
input boxes with missing or incorrect information. For the purposes of this example, the Validation will be disabled

during input and will be enabled after all input is entered to verify that there are no validation errors.

Design Input | Project

On the Design Input | Project input screen, enter the data as shown below.

u 5TL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool — a X
m Design Input Design
Project Project: STL15 Design Example
Description: |2 Span 4 Girder Bridge
Project Library
Geometry
Deck Designer:
Date: 71172024
Typical Section Loads
LRFD specifications
feam Parameters Edition:  AASHTO LRFD 9th v
Lateral Support Limit states: i Strenath
Member Loads
Control Options
Input Report Design vehicles
Design load: d
Permit load: ~
ngle lane permit lo
Fatigue load: v
Design ADTT: |0
Validation Off Forward |
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STL15 - Steel Design Tool Example

Design Input | Project Library | Appurtenance

On the Apputenance tab, select Parapet for Type from the drop down menu and click the Copy from library
button to add a new parapet. Select the Jersey Barrier.

[ STL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool - O
Project Appurtenance Material | Vehicle
i Ca—
Project Library i
Additional load H
Geometry centioid Additional load
x2
o X1 " ‘ r><3
Reference |‘ Roadway
line Surface
Typical Section Loads ! ¥1
Y2
Beam Parameters. Y3
Back Fronty Y4
Lateral Support
iti it Calculated properties
el : X1 X2 X3 Y1 Y2 ¥3 4 Additional load | Additional Pa}apet Prop
Name Deseription - = = = o o o centroid load unitload | Nt centroid | Total load
) (kip/f) (k) ) ip/ft)
Control Options.
Input Report
Copy fram library... Mew  Duplicate  Delete
Validation | | or |  Back Forward [
L
[l select ltem — O X
MName Description
» ¢ Jersey Barrier Standard MNew Jersey Barrier
oK Cancel
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STL15 - Steel Design Tool Example

Design Input

Design
Project

Project Library
Geometry

Deck

Typical Section Loads

Beam Parameters.

Lateral Support

Member Loads

Control Options

Input Report

Validation | off

. -
[ STL15 Design Example.brdx - AASHTOWare Bridge Design: Stee! Design Taol

- O
purtenance | Material | Vehicle
Type: Parapet w
Additional load Additional load
centroid
X2
X1 ‘ r)(3.
Reference |‘ Roaduay
line Surface
2 ¥1
Y2
Y3
Back Fronty Y4
L2 (in) (in) (i) (ir) (in) (in) (in) " o : Net centroid | Total load
(in) Gkip/f) (kch) (in) (kip/ft)
> | Jersey Barrier Standard New Jers... | 12,0000 2.0000 7.0000 0.0000| 19.0000 10.0000 3.0000 0.1500 7.8801 0.503
Copy from library... New Delete
< Back Forward [
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STL15 - Steel Design Tool Example

Design Input | Project Library | Material

On the Material tab, select Concrete for Type from the drop down menu and click the Copy from library button

to copy the Class A (US) concrete material definition from File | Library to the Project Library.

\Ware Bridge Design: Steel Design Tool

- - -
Bl STL1S Design Example.brdx - AAS

- o x
Design
—
Project I Appurtenance | Material ‘ Vehicle }
Project Library
Compressive | Costicien  Density Density Std LRFD s LRFD o
Geometry . D swength | Initial compr % o Gy | Modulusof | Modulus of | fnitial moduli Initial modul | Poissan's | Com,
=me sscription at28days | strength fci ‘""“j’;']“ [k’ b MadUMs O S| tagticity* | elasticity | of elasticity’  of elasticity ratio of c
Fe (ksi) (k) (ksi) k) (ksi)
Deck
[8 select Item - ] x
Typical Section Loads
Name Description
Searm Parametors > | Class A Class A cement concrete
[ Class A (US) Class A cement concrete l
Lateral Support Class B Class B cement concrete
Class B (US) Class B cement concrete
Member Loads Class € Class C cement concrete
Class € (US) Class C cement concrete
Control Options
Input Report oK Cancel
Copy from library... l
P »
Validation | | or |  Back Forward [
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STL15 - Steel Design Tool Example

On the Material tab, select Structural Steel for Type from the drop down menu and click the Copy from library

button to copy the Grade 50W steel material definition from File | Library to the Project Library.

- - - - -
Bl 57115 Design Example.brds - AASHTOWare Bridge Desigr: Steel Design Tool

[m]
Design
—
Project I Appurtenance ‘ Material ‘ Vehicle }
Type] Structural Stesl v
Project Library
Specified yield | Specified tensile Madulus Coefficient of
Geometry Name Description strength (Fy) strength (Fu) of elasticity thermal Density
(ksi) (ki) (ki) expansion
Deck
[8 select Item — ] x
Typical Section Loads
Name Description

Grade 690 - »... | AASHTO M270M - over 65 to 100 mm... |
Beam Parameters.

Grade 690W -.. | AASHTO M270M - over 65 to 100 mm... I
(G Grade 36 AASHTO M270 Grade 36

Grade 50 AASHTO M270 Grade 50
Member Loads IGrada 50W AASHTO M270 Grade 50W I

Grade TOW AASHTO M270 Grade 70W
Control Gptions Grade 100 <=... | AASHTO M270 Grade 100 up to 25" t..

Grade 100W <... | AASHTO M270 Grade 100W up to 25"... | ¥
Input Report oK Cancel

Copy from library... New Dele
Validaton | | o | o Back Forward [
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STL15 - Steel Design Tool Example

On the Material tab, select Reinforcing Steel for Type from the drop down menu and click the Copy from library

button to copy the Grade 60 reinforcing steel material definition from File | Library to the Project Library.

- - - - -
M STL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool - o x
Design
|
Project I Appurtenance ‘ Material ‘ Vehicle }
Type: |Reinforcing Steel v
Project Library
Specified yield Modulus Ultimate
Geometry Name Description strength (Fy) of elasticity strength (Fu) Type
ki) (ki) (ki)
Deck
[8 select Item — ] x
Typical Section Loads
Name Description

., 5 | Grade 300 300 MPa reinforcing steel =

Grade 350 350 MPa reinforcing steel (rail-steel)
Lateral Support Grade 40 40 ksi reinforcing steel

Grade 400 400 MPa reinforcing steel
Member Loads Grade 50 50 ksi reinforcing steel (rail-steel)

Grade 500 500 MPa reinforcing steel
Control Options [ Grade 60 60 ksi reinforcing steel ]

Grade 75 75 ksi reinforcing steel v
Input Report oK Cancel

Copy from library... New te Dl
Validaton | oF | o Back Forward [
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STL15 - Steel Design Tool Example

Design Input | Project Library | Vehicle

On the Vehicle tab, copy the HL-93 (US) and LRFD Fatigue Truck (US) vehicle definitions from library.

Design

. - - - -
[ STL15 Design Example.brdx - AASHTOWare Bridge Design: Stee! Design Taol

Project Appurtenance | Material | Vehicle
I Tend L
Project Library ancem ane
Yo Description Library type | Notional | Axle Spacing Transverse  Uniform | Concentrat  Concentrates | Add second
load  between axles | wheel spacing”™ laneload | load for mon  load for shea | concentrated

Geometry {kip) (G @ (kip/ft) (kip) (kip) foad*

HL-93 (US) AASHTO LRFD Live Load - US unit system 25.0000 400 600 0640
Decke LRFD Fatigue Truc.. | AASHTO LRFD Fatigue Truck - US unit sys...
Typical Section Loads
Beam Parameters
Lateral Support

SR Copy from library... New  Duplicate  Delete
Member Loads Truck:
Axle load Gage distance G ey (i)

Aude no. contact width
Cantrol Options (lip) (ft) (i) Minimum  Maximum
Input Report

Totals: 000 0.00 000

e cate Del
Validation | | or |  Back Forward [
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STL15 - Steel Design Tool Example

Design Input | Project

Return to the Project tab to define the vehicles for the girder design. Click on the ellipsis button to assign the HL-93
(US) vehicle as the design load and the LRFD Fatigue Truck (US) as the fatigue load. Leave the permit load blank.

Define the design average daily truck traffic as 5000.

- - - - -
[ sTL15 Design Example brdx - AASHTOWare Bridge Design: Steel Design Tool

ﬂ Design Input y—p 1

Project Project: STL15 Design Example

Description: |2 Span 4 Girder Bridge

Project Library

Geometry

Designen

Date: 71172024 5]

Deck

Typical Section Loads

LRFD specifications

Beam Parameters Edition: AASHTO LRFD 9th v

Lateral Support Limit states:

- strength-ll (@ Strength-il (@ Strengtn-v

Member Loads

Control Options

Input Report Design vehicles
Design load: HL-93 (US) D _
Permit load: ~

Single lane permit load

Fatigue load: LRFD Fatigue Truck (US) D ~

Validation Off
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STL15 - Steel Design Tool Example

Design Input | Geometry
On the Geometry tab, enter the data as shown below. Depending on your screen resolution, scroll down to enter the

Support information.

Bl STL15 Design Example.brox - AAS

)Ware Bridge Design: Steel Design Tool - O X

Design

Project Superstructure definition type: System definition
Project Library Number of spans: 2 0
Mumber of beams: 4 O
Geometry
Girder spacing: 10 ft
Deck
Support skew: 0 Degrees
Typical Section Loads R .
Number of design lanes: 3 L
Beam Parameters Spans:
Span Ls.;?u.
Lateral Support ")
Member Loads 2 100.00
Control Options
Input Report
Supports:
Support Support type
1 Pinned ~
2 Roller ~
3 Roller ~
End bearing location: Left: [0 in Right: |0 in
Validation | | on | < Back Forward |

Last Modified: 7/16/2024 10



STL15 - Steel Design Tool Example

Design Input | Deck

On the Deck tab, enter the data as shown below. The Splice location gaps table can be used to input regions where

the program should avoid placing shear studs. For this example, leave this table empty.

8 STL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool - O X

al

Project Deck concrete: Class A (US) -~ | .

Deck total thickness: 10 in
Project Library

Deck structural thickness: |9 in
Geometry Deck reinforcement

Material: Grade 60 v
[ Start dist: Length End distai Cl B:
art distance eng nd distance 5 ear cover ar spacing
Support @ il o Bar size = Measured from &
Typical Section Loads > 1 e 80.00 40.00 12000 | 6 e 20000 | Top of Str... 4.0000
Beam Parameters
Lateral Support
Member Loads
Control Options
New Duplicate  Delete

Input Report

Deck overhang: 3 ft

Haunch depth: 2 in

Edge of haunch to edge of beam: |0 in

Composite deck

Shear connectors
Stud diameter: |0.5 in
Provide shear studs in negative flexure regions
Splice location gaps
Splice location
Left gap Right gap
Support Left or right Distance ) ) -
|' |
Validation || | oOff o Back Forward |

Last Modified: 7/16/2024 11



STL15 - Steel Design Tool Example

Design Input | Typical Section Loads

On the Parapet tab in Typical Section Loads, enter the data as shown below.

Design

Project

Project Library

Geometry

Deck

Typical Section Loads

Beam Parameters

Lateral Support

Member Loads

Control Options

Input Report

Validation

[ STL15 Design Exsmple.brdx - AASHTOWare Bridge Design: Steel Design Tool

= O X
al
Stage 2 load distribution: () Uniformly to all girders
By tributary area
By percentage: Eieric % %
Wearing surface: Thickness: |2 in Density: | 120 pef
Appurtenance loads:
— }
Parapet Median l Railing I Generic I Sidewalk
Back Frant
Edge of deck Distance at Distance at
Front face
Name Stage Load type Measure to distance measurt start end N
from ) I orientation
Jersey Bar... ™ | Stage 2 ~ | bC ~ | Back v | leftEdge 0.00 0.00 | Right ~
> | Jersey Bar.. “ | Stage2 ~ | bC ~ | Back ~ | RightEdge 0.00 0.00 | Left ~
Mew  Duplicate  Delete
Diaphragm loads:
Girder bay: 1 ~  Copy bay to..
Start distance 5 End distance
S i EErEEm Number Length i Load
Hppo 5“;'“9 of spaces [ (kip)
Left girder Right girder (ft) Left girder Right girder
v
<y Back Forward |

Make sure to scroll to the bottom of the page to define the diaphragm loads. Input the diaphragm loads as shown for

Girder Bay 1 and use the Copy bay to... button to copy the loads to Girder Bay 2 and Girder Bay 3.

Contral Options

Input Report

Diaphragm loads:

(8 Copy diaphragm to bay(s)
Select the new bay(s): e

| Bay 2

Cancel

x Start distance End distance
I ® Rk Number Length (ﬁ) Load
PP Pa& 9 of spaces [ (kip)
Left girder Right girder () Left girder Right girder
1 v 0.00 000 000 1 000 000 000 1,000
1 v 0.00 0.00 2500 8 200,00 200.00 200.00 1000
Mew  Duplicate  Delete
v
g Back Forward |

Last Modified: 7/16/2024
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STL15 - Steel Design Tool Example

Design Input | Beam Parameters

In the Beam Parameters input section, enter the data as shown below. All of the plate dimensions except for the

web depth can be designed. Providing a larger range of values for any given parameter can help the design tool

converge on a solution. The program will design transverse stiffeners for shear resistance if the Use transverse

stiffeners button is selected. This example does not use this option.

[l STL15 Design Example.brdx - AASHTOWare Eridge Design: Steel Design Tool O
ﬂ Design Input ’—Des o |
Section configuration
Project
Web Min Max Increment
Project Library Depth 60 in 80 in
Thickness 03750 07500 v 1/8 ~
Geometry
Top flange Min Max Increment
Deck Width 12 in 20 in 2 in
Thickness 035000 20000 174 v
Typical Section Loads
Bottom flange Min Max Increment
Width 12 20 2
Beam Parameters " " "
Thickness 035000 20000 1/4 v
Lateral Support
Use transverse stiffeners
Member Loads
Control Options
Input Report
ral steel materials
Grade 50W
Top flange:
Grade 50W
Bottom flal
Grade 50W
Transverse stiffener:
Grade 50W
Bearing stiffener:
: Grade 50W
Validation Off d Back Forward |
Last Modified: 7/16/2024 13




STL15 - Steel Design Tool Example

Design Input | Lateral Support

In the Lateral Support input section, enter the data as shown below. Top flange lateral support ranges are regions

where the top flange is continuously laterally supported and top flange lateral support locations are discrete points of

lateral support.These entries define the top flange lateral support for Stage 2 and Stage 3.

Top Flange Lateral Support:

Ranges Locations l

Start
distance

(f)
v v 0.00

Support

Length
(ft)

200.00

End
distance
(f)
200.00

New Duplicate Delete
Top Flange Lateral Support:
| Ranges Locations ‘
Start End
Support distance Sptar:]mg Nl:m:czm LES._?]th distance
@ " i)
P ~ 0.00 0.00 1 0.00 0.00
1 hd 0.00 2500 8 200.00 200.00
New Duplicate Delete

Design Input | Member Loads

There are no member loads assigned in this example. Member concentrated loads, member distributed loads and

pedestrian loads could be assigned here.

Last Modified: 7/16/2024

14




STL15 - Steel Design Tool Example

Design Input | Control Options

The Control Options input section provides options for analysis and design. For this example, leave the options as

IS.
[0 STL15 Design Exsmple.brdx - AASHTOWare Bridge Design: Steel Design Tool = ] b
m Design Input ]T |
Praject Allow moment redistribution
Use appendix AB for flexural resistance
P e Allow plastic analysis
Ignore longitudinal reinforcement in negative moment capacity
Geometry Consider deck reinforcement development length
Deck
Typical Section Loads
Beam Parameters
Lateral Support
Member Loads
Control Options
Input Report
’ = 1 . |
Validation Off < Back Forward |

At this point, all design data has been defined. Turn Validation on and ensure that there are no validation error

marks displayed next to the input section. Otherwise, go back to these sections and resolve the errors.

Validation || On i'

Last Modified: 7/16/2024 15



STL15 - Steel Design Tool Example

Design Input | Input Report

The Input Report section provides a detailed report of the input data.

_
[ STLI5 Design Example brdx - AASHTOWare Bridge Design: Steel Design Tool - o X
K~ ]

ry
Project Project
Project: STLIS Design Example
Description: 2 Span 4 Girder Bridge
Project Library Designer
Date: 67/11/2024
Geometry LRFD specifications
Edition: AASHTO LRFD 9th
Linit states: Strength-I, Strength-II, Strengtn-III, Strength-V, Service-II, Fatigue-I, Fatigue-II
Deck
Design vehicles
Design load: HL-93 (US)
permit load:
Typical Section Loads Single lane permit load: False
Fatigue load: LRFD Fatigue Truck (US)
Beam Parameters Design ADTT: 5088
ot Project Librar
Appurtenance
R— Appurtenance
Parapet
Control Options
Nane Description Distance from | X1 X2 3 v1 v2 ¥3 va Additional Median cal
edge to Gn) | Gn) Gn) Gn) | Gn) Gn) (in) load unit load ey cer
Input Report centroid (kip/ft) (kcf) G
(in)
Jersey Barrier Standard New Jersey 12.0000) 2.0000) 7.0000 ©0.0608| 19.0000 10.6000| 3.0600 6.1500
Barrier
Material
Concrete
Name Description Compressive Initial  |Coefficient of  Density Density for | Poisson’s | Composition Modulus
strengtn compressive thermal for DL modulus of ratio of concrete | of ruptur
at 28 days f'c| strength f'ci | expansion (kef) elasticity (ksi)
(ksi) (in) (1/F) (keF) v
. —— .
Validation off | { Back

File | Print

The Print and Print Preview buttons in the File | Print section apply to the Input Report.

. N - -
[ STL1S Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tacl

m Design Input | De: 1

[0 New

Open

Save

Save As

Print

[E Recent

Library

&

Configuration

Help

License

B Close

B et

Last Modified: 7/16/2024
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STL15 - Steel Design Tool Example

Design | Design Input

After the input data is entered and reviewed, Design Input run can be performed by clicking on the Design Input
button located on the Design ribbon. Design Input run is based on the input data and produces a design that is
displayed in the Design Run grid with a brief description and values of the critical design ratios. Select the
checkbox for Shear connector design to design the shear connectors along with the girder in the composite regions.
The beam dropdown is the selection for which girder the program will design and the input for minimum design

ratio defines the target design ratio for which the girder will be designed.

[0 STL1S Design Example. brobx - AASHTOWare Bridge Design: Steel Design Tool - o X

Design | Results Table
The results of the Design Input run are displayed in the table. The user can click on the Critical design ratio to
open the Analysis engine feedback report, and on the page icon next to the Critical design ratio to open the

Specification Check Summary.

u STL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool = m} x
m Design Input Design
Shear connector Beam: 1 w B o= 1
hf . design Minimum ~ | i — ) )‘ (D
Design Design = E 1 Specification Tabular Result Engine Delete Reset
input review esign ratio: checks results graphs output
Design run View results nput and review | BrDR
Y= Description Gt . Pin
run design ratio
1-11.1 G1 - Design (Volume = 79.9ft*3) A

Last Modified: 7/16/2024 17



STL15 - Steel Design Tool Example

Design | Girder Profile
The Girder Profile tab displays the ranges for steel plates along the web and flanges. After a design input run is
completed, these tables will display the program computed ranges. The user may modify these ranges and reanalyze

the member using the Design Review option.

1 -
Girder profile ‘ Stiffeners I Shear connectors | Schematics: Profile View
Web:
Depth Thickness S Start distance Length End distance
(ir) (in) PR 3 ]
> 60000 0500 1 ~ 0.000 75.000 75000
60000 0625 | 1 ~ 75.000 50.000 125,000
60000 0500 | 2 ~ 25.000 75.000 100000
Mew  Duplicate Delete
v

Design | Stiffeners
The Stiffeners tab displays the results of the stiffener design. This includes transverse stiffeners and bearing
stiffeners. The transverse stiffeners will only be designed when the design input option to Use Transverse

Stiffeners in the Design Input | Beam Parameters window is selected.

, - ~ - -
[ STL15 Design Example.brex - AASHTOWare Bridge Design: Steel Design Tool - 0O X
m Design Input | Design

Shear connector Beam: 1 “ — —; -
[ y v - =
L s @ design - i) il | X o
: inimum - - -
Design  Design v - 10 Specification  Tabular  Resut  Engine C4 Lo
input  review L checks results  graphs  output
Design run View results Inputand review  BrDR
Design Description Crtical Fin
run design ratio
2 1na G1-Design (Volume = 79.9ft3) v 1010 =
{ 1 -
Girder pmfile| eners | Shear connectors | Schematics: Profile View
Transverse Seiffencrs:
One sided
Transverse Stiffener Width: in
Transverse Stiffener Thickness: in
Start Distance ~ Number of Spacing Length End Distance
L () Spaces (i) (i) ()
|
| |

|
)

Last Modified: 7/16/2024 18



STL15 - Steel Design Tool Example

Design | Shear connectors

The Shear connectors tab shows the results of the shear connector design if enabled and if the member has
composite regions.

ﬂ 5TL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool

lag Design Input | Design

y Shear connector Beam: 1 v - &
L;‘,‘Z LS - de=ion Minimum ‘i—l E Ml —| x (D
Design  Design desi - 10 Specification  Tabular  Result  Engine o
input review esign ratio: checks results graphs output
Design run View results Input and review | BrDR
B0 Description Gt _ Pin
run design ratic
2 1-111 G1- Design  (Volume = 79.9ft"3) ' 1.010 A

a
| Girderpmlilel Stiffeners | Shear connectors | gchematics: Profile View

Shear Connectors
Stud Height: 6.000 in
Steel Minimum Tensile Strength: | 60.000 ksi
Shear Number per Number of Transverse Spacing 5 t Start Distance Length End Distance
Connector Row Spaces (in) PPt [ft) ] {#t)

» | Shear Stud v 3 80 4600 1 - 0.000 40,000 40.000

Shear Stud v 3 120 4600 1 ~ 40,000 60.000 100.000

Shear Stud v 3 120 4600 2 ~ 0.000 60.000 60.000

Shear Stud v 3 80 4600 2 £ 60.000 40.000 100.000

-

Design | Schematics: Profile View

The Schematics: Profile View tab shows a schematic of the girder design.

o
Girder profile I Stiffeners [ Shear connectors | Schematics: Profile View \

Bk QY M % -

P— war

Last Modified: 7/16/2024 19




STL15 - Steel Design Tool Example

Design | Specification Check

To view the specification check results, click on the Specification checks button from the View results group of the

Design ribbon.

- ~
[0 STL15 Design Example brdx - AASHTOWare Bridge Design: Steel Design Tool

m Design Input | Desi

[£4Span2- 1000 ft. w

6.10.6.2.2 te Sections in Positive Flexure

Y Shear connector Beam: 1 v — @
3 ; =
L L . ; = X e
Design  Design d P Specfication | Tebular  Result  Engine i oo
input  review ‘esign ratio: checks results  graphs  output
Design run View results Input and review  BrDR
Design Description Critieal Pin
run design ratio
s 1 G1-Design (Volume = 79.9t*3) v 1010 ~
-
[ STL15 Design Exsmple.brdx - Design Run 1-11.1 X
Specification checks
Articles
\/2 All articles ~
Properties AP energe  Format
Bullet list ~
I Girder profile l Stiffeners I Shear con| Spedification filter Report
By @ Q& |E% | 35% | 4ILSuperstructure Component & | Specification reference Pass/Fail -
» Ly Stage 1 1.3.2.1 Design Philosaphy - Limit State - General General Comp.
b yStage 2 /' 25.26.2 Criteria for Deflection Passed
4|yStage 3 46271 |-Sections - Lateral Wind Load Distribution in Multibeam Brid  General Comp,
" 46 5.4.2.6 Modulus of Rupture General Comp.
(9 5pan 1-000 ft. 54.2.8 Concrete Density Modification Factor General Comp.
(LSpan 110001 5101 Estimated Flange Lateral Bending Stress Proportioning General Comp.
o z"‘*“ : - ;s'zg 2 6.10.1.1.1b Stresses for Sections in Positive Flexure General Comp.
(ZSpan T-0001 6.10.1.10.1 Hybrid Factor, Rh General Comp.
(Z1Span 1-2500 ft,
6.10.1.10.2 Web Load-Shedding Factor, Rb General Comp.
[Span 1-30.00 )
/ 61016 Flange Stress and Member Bending Moments Passed
SASpan-3730 +/ 61007 Minimum N Flexure C Deck Reinf Passed
i5pen 1- 4000 .10.1.7 Minimum Negative Flexure Concrete Deck Reinforcement asst
Spen 1-5000% 6.10.1.9.1 Webs without Longitudinal Stiffeners General Comp.
(1 Span 1-60.00 ft. + 6.10.10.1 Shear Connectors - General Passed
{24 Span 1 - 6250 . + 6.10.10.1.2 Pitch Passed
a [L4Span 1- 7000, 6.10,10.2 Fatigue Resistance General Comp.
[1Span 1- 7500 ft. NA 6.10.11.1.2 Transverse Stiffeners - Projecting Width Not Applicable
L [Z4Span 1- 8000 ft. 1A, 6.10.11.1.3 Transverse Stiffeners - Moment of Inertia Not Applicable
I Span 1-8750ft + 6.10.2 Cross-Section Proportion Limits Passed
(4 Span 1-90.00 ft. + 6.10.4.2.2 Flexure Passed
(_1Span 1- 10000 f NA 6.10.5.3 Special Fatigue Requirement for Webs Mot Applicable
General Comp. v

Last Modified: 7/16/2024
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STL15 - Steel Design Tool Example

Design | Tabular Results

To view the tabular results, click on the Tabular results button from the View results group of the Design ribbon.

[' DB STL15 Design Examplebrcb - AASHTOWare Bridge Design:Steel Design Tool - o X
Design Input | Desig
, @@ Shear connector Beam: 1 v - = &«
D:ijn DE;{QN . . Cacmmn. [ Spc('\ﬂ(]at\nn R:;;’I‘t Eng'\nL X S
nput  review desanmtic e grphs  output  DTTe R
Design run View results Input and review  BrDR
Design Descrition Critical = ‘ ‘
run design ratio
| 1) G1-Design (Volume 3 =g <7115 Design Example.brax - Design Run 1-11.1 - o X
Tabular results
=)
print
Print
| Reporttype Desd Load Actions Stage  Stage | v Deadload case  Load Case 1- Self Load(Stage 1DDC)
Gderjpromel[Mstirensr=H| Ishesrconney Moment Shear Avdal Reaction | Xdeflection ¥ deflection
Span Location
B EQQ e @Y s - (kip-ft) () (kip) (kip) (in) (in)

1 0.00 000 657 000 657 0.0000 0.0000

1 10.00 5671 477 000 0,0000 00678

1 1250 6807 432 000 0.0000 00834

> 2000 9539 207 000 0,0000 01246

1 25.00 107.96 206 000 0.0000 -0.1463

1 25.00 107.96 206 000 0.0000 -0.1463

1 3000 11603 116 000 0.0000 01626

1 3750 11967 019 000 0,0000 01763

1 4000 11363 -064 000 0.0000 01779

1 50.00 103.20 244 000 0.0000 01697

1 5000 103.20 244 000 0.0000 -0.1697

1 60.00 6074 425 000 0,0000 01413

1 6250 5856 -470 000 0,0000 01317

0 1 70.00 1824 605 000 0.0000 00993

1 75.00 1427 505 000 0,0000 00763

- 1 75.00 1427 -695 000 0.0000 -0.0763

1 80.00 5199 514 000 0,0000 00538

Design | Result Graphs

To view the result graphs, click on the

Result graphs button from the View results group of the Design ribbon.

T STLIS Design Examplc - AASHTOWare Bidge Desigs Stee Desgn Too!

@ e comnsctor Beam
ce

e v

sgn
Design  Design & Minimuen 1 Spectieation
nout review desgn rato: checks.
[0 STL15 Design Example brcx - Design Run 1-41.1
Design
wn Tobuar results
2103
)
Properties Apply

4@ Moment a
B 0t
e

{8 Losd Cose 1 - Seff Losd(Stage 1000

Span

» | Uveload

@ ® 100
Distance [ft]
MDLS! Span-

Location Distance Lo Case 1 - Self
Load(Stage 1:0,0C)

) 000 000
o 1000 671
100 1250 07
w0 2000 9539
00 2500 10796
00 3000 11603
0 750 11957

MDLS1 Span-
Load Case 2

140

MDL-S1 Span-
Load Case 4

MOLS1 Span-
Load Case 5

Haunch Losd(Stage ~ Exterioe Disphragm  Cancrete Deck Load

1000
000
480
576

LosdsiStage 1:0.00)
000
a9

614

(Stage 10.0C)
000

31247

g

s249

50369
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STL15 - Steel Design Tool Example

Design | Engine Outputs

To view the contents of the engine output files, click on the Engine outputs button from the View results group of

the Design ribbon, and then double-click on the row corresponding to the required file.

-
[ STL15 Design Example.brox - AASHTOWare Bridge Design: Steel Design Tool

ﬂ Design Input | Desig

\ gy Shear connector Beam: 1 ~ -
D:s’\:’n ae:gr = ULl T 1 SDeciﬁ:alti:m TaU;r Result X ©
o design ratio: p e Delete  Reset
Design run View results Input and review  BrDR
Design Description Critical =
run design ratio
2111 G1- Design (Volume = T9.9ft*3) v 1010 L
[ STL15 Design Example.brdsx - Design Run 1-11.1 - o x
Engine o
A Open
folder
Output
| Girder profile | Stiffeners | Shear co
Bk Qe B s Category Description File name
> | Reinforcement Development Len... | Stage 2 Deck Reinforcement Development Length Calculations | s2 SpantridDeckReinfDevLengthCaleslog

Reinforcement Development Len... | Stage 3 Deck Reinforcement Development Length Calculations 53 SpanLridDeckReinfDevLengthCalcslog
FE Analysis Stage 3 3 Infi Lines Finite Element Mode! and Load Cases 53 Infl Lines Span XML
FE Analysis Stage 3 3 Infi Lines Element Actions, Support Reactions, and Nodal Displacements 53 Infl Lines Span Actions XML
LL Distribut Live Load Distribution Factors Calculations LRFD Dist Factor Calcs.TXT
LL Distribution Live Load Distribution Factors Calculations Summary LRFD Dist Factor Summary.TXT
Specification Checks Stage 3 Spec Check Results Stage 3 Spec Check Results XML

<

. Open  Delete
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STL15 - Steel Design Tool Example

Design | Design Review

To illustrate the ability of the program to adjust results of the Design Input run, modify the Top flange table to
define a top flange width of 14 inches for all ranges and a thickness of 0.625 for the first and third range as shown
below. Select Design Review to analyze this modified design.

E STL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool — [m]
m Design Input | Design
@y Shear connector Beam: 1 ~ — ] &
Bz design e =) 1252 I P | o
Design nimum 1 0 Specification  Tabular Result  Engine
. o Delete  Reset
input esign ratio: checks results graphs output
Design run View results Input and review | BrDR
Design Description C.mlml 9 Pin
run design ratio
21111 G1-Design {Volume = 79.9ft*3) ~ 1010 =
a
Top flange:
Width Thickness Support Start distance Length End distance
(in) (in) e ") ) (]

ol 14000 0623) 1 v 0.000 75.000 75,000

14,000 1.000| 1 v 75.000 50.000 125.000

I 14,000 0.625] 2 v 25.000 75.000 100.000

New Duplicate | Delete
- v
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STL15 - Steel Design Tool Example

After the program finishes performing the design review, it will add another row to the design run grid. The design

review runs are indicated with an R displayed in the Design run column in contrast to an | shown in that column for

design input runs. The results for the Design review runs are displayed and can be reviewed or further modified the

same way as design input runs. Additional design input runs can be performed by modifying the input on the Design

Input tab. Each of the design runs, either input or review, stores a copy of its design input data that is reloaded every

time the design input run is selected in the design run grid.

ﬂ STL15 Design Example.brdx - AASHTOWare Bridge Design: Steel Design Tool - [m]
.HE Design Input Design
Shear connector Beam: 1 ~ = e -
' =
v B Minimum ] = X
Design  Design . - Specification  Tapular  Result  Engine L oo
input  review design ratio: checks results  graphs  output
Design run View results Input and review = BrDR
Deaon Description Gt Pin
run design ratio
1-11.1 G1 - Design {Volume = 79.9ft*3) v 1010 =
l * 1-R11 G1 - Design Review ' 1008 = ]
a
Top flange:
Width Thickness Support Start distance Length End distance
(in) (in) PP ") ) (#t)
» 14,000 0625 1 w 0.000 75.000 75.000
14.000 1.000 | 1 ~ 75.000 50.000 125.000
14.000 0625 2 = 25.000 75.000 100.000
New Duplicate  Delete
v
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