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STL8 - Pin and hanger Rolled Beam Example

BrDR Tutorial

Topics Covered

o  Steel rolled beam with cover plates input as girder system.
e Schedule based input.
¢ Pin and hanger in center span

e LFR analysis

Steel rolled beam with cover plates input as girder system

From the Bridge Explorer create a New bridge and enter the following description data.

% Mew Bridge - O *

Template v’| Superstructures
Bridge ID: | STLE - Pin and Hanger MBI structure ID (8): | STLS Bridge completely defined  [_] Culverts

v’| Substructures

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

Narne: Pin and Hanger Year built:

Description:

Location: Length: ft
Facility carried (7): Route number:

Feat. intersected (6): Mi. post:

Default units: US Customary hd

Bridge association...

OK | | Apply | | Cancel

Click OK to apply the data and close the window.
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STL8 - Pin and hanger Rolled Beam Example

Bridge Components

To enter the materials t used by members of the bridge, in the Components tab of the Bridge Workspace, click on
the [ button to expand the tree for Materials. To add a new steel material, in the Components tab of the Bridge
Workspace, click on Materials, Structural Steel, and select New from the Manage group of the WORKSPACE
ribbon (or right mouse click on Structural Steel and select New). The window shown below will open.

= Bridge Workspace - STLS - Pin and Hanger ANALYSIS REPORTS ? - 0 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING "

BSC S5 »

date Save " Close Export Refresh Open| New |Copy Paste Duplic

Bridge Manage

Workspace r

Eridge w’
- |} Components
4

7] Appurtenances
- a Beamn Shapes
- aCBnI'IECtDrS
- a Factors
- [ LRFD Substructure Design Settings
- E Materials
gAIuminum

@ Concrete
.- B Prestress Bar

[ Prestress Strand ‘ Analysis
@' Reinfarcing Steel
- @ Sail
@'Stmctuml Stepl
- [ Timber ] New
Analyze
B View Summary Report
[@ View Detailed Report

Schematic 2 x || Report rx

53} General Preferences
Close Bridge Workspace

Add the structural steel material by clicking the Copy from library... button. The following window opens.

M Library Data: Materials - Structural Steel - O *
Name Description ‘ Library ‘ Units ‘ Fy ‘

Grade 345 AASHTO M270M Grade 345 Standard | 51/ Metric 345.00
Grade 345W AASHTO M270M Grade 345W Standard | 51/ Metric 345.00
» Grade 36 AASHTO M270 Grade 36 Standard  US Ci y | 36.000
Grade 485W AASHTO M270M Grade 485W Standard | 51/ Metric 485.00
Grade 50 AASHTO M270 Grade 50 Standard | US Customary | 50,000
Grade 50W AASHTO M270 Grade 50W Standard | US Customary | 50,000
Grade 690 - > 65 to 100 incl. AASHTO M270M - over 65 to 100 mm thick, inclusive Standard | 51/ Metric 620.00
Grade 690 <= 65 mm AASHTO M270M Grade 690 up to 65 mm thick, inclusive Standard | 51/ Metric 690.00

Grade 690W - > 65 to 100 incl. AASHTO M270M - over 65 to 100 mm thick, inclusive Standard | 51/ Metric 620,00 [

Grade 690W <= 65 mm AASHTO M270M Grade 690W up to 65 mm thick, inclusive | Standard | 51/ Metric 620,00 =

Grade TOW AASHTO M270 Grade 70W Standard | US Customary | 70,000 —

Neine #n 1005 Cuiild mrime 4m AOAE c2mnl il Chmmdard | I Fiirtmmnmme el-Natalal -
4 il J »
QK | | Apply | | Cancel

Select the Grade 36 material and click OK.

Last Modified: 2/19/2024 2



STL8 - Pin and hanger Rolled Beam Example

The selected material properties are copied to the Bridge Materials — Structural Steel window as shown below.

D Bridge Materials - Structural Steel

Marme: Grade 36

Description:  AASHTC M270 Grade 36

Material properties

Specified minimum yield strength (Fy): 260000052 ksi
Specified minimum tensile strength (Fu):  58.0000084 k=i
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 ket
Maodulus of elasticity (E): 29000.004206 ksi
Copy to library... Copy from library... oK Apply

a

Cancel

-

Click OK to apply the data and close the window.
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Add the Class A (US) concrete material using the same techniques. The window is updated as shown below.

M Bridge Materials - Concrete — a >

Mame: }Class A (US)

Description:  Class A cement concrete

Compressive strength at 28 days (f'c):  4.0000006 ksi
Initial compressive strength (f'ci): ksi
Composition of concrete: Mormal w
Density (for dead loads): 0.15 ket
Density (for modulus of elasticity): 0.145 kcf
Poisson's ratio: 0.2

Coefficient of thermal expansion (a):  0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 3644147704 ksi
LRFD modulus of elasticity (Ec): 3086.548657 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: 0474342 ksi
LRFD modulus of rupture: 048 ksi
Shear factor: 1
Copy to library... Copy from library... 0K Apply Cancel

Click OK to apply the data and close the window.
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Beam Shapes

To enter a steel rolled beam shape used in this bridge expand the tree labeled Beam Shapes and Steel Shapes as
shown below. Click on the | Shapes node in the Components tree and select New from the Manage group of the
WORKSPACE ribbon (or right mouse click on I Shapes and select New or double click on I Shapes in the
Components tree). The window shown below will open.

o | Bridge Workspace - STLS - Pin and Hanger ANALYSIS REPORTS ? - 0 X
WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING -~
o B&L =00 5t -
T Validate Save  Close Export Refresh Open] New JCopy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace L ‘ Schematic ® x || Report L
Components

- B Components
-- Q.Appurhenances
= [5) Beam Shapes
- @' Prestress Shapes
- & Steel Shapes
- B Angles
9‘ Channels
- @I Shap 1
o [ Tees U Mew

™ !
+ 9‘ Timber Sha Analyze
- 9 Connectors
- (@ Factors @ View Summary Report
g LRFD Substruci @ View Detailed Report
e @' Materials

i
T

e

ﬁ} (General Preferences
Close Bridge Workspace

M Steel | Shape — m] *

MName: Rolled shape type

® Wshape () M shape

Description: s shape I HP shape

-
Dimensions | Pmper‘liesw

Copy to library... | | Copy from library... | | OK | | Apply | | Cancel
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Select the Rolled shape type as W shape and click the Copy from library... button. The Steel Shape Selection
window will appear. This window displays all of the steel shapes available in the library. The list can be sorted by
clicking on any of the column headers (e.g. Shape, Year, Depth etc.). Select W36x135 and click OK.

D Steel Shape Selection >

Library Unit system
@) Standard sl
Agency defined ® s

| Shape | Year | Depth(in) | Load (Ib/ft) | Swec(in®3) |
W 335354 20m 35.6000 354,000 1235.955 -
W 33387 20m 36.0000 387.000 1350.000
bW 36x135 1994 355500 135.000 438.819
W 36x135 20m 35.6000 135.000 438.202
W 36x150 1994 35.8500 150,000 504.324
W 36x150 20m 35.9000 150,000 503.621 -
W 36x160 1934 36.0100 160,000 541.516 B
W 36x160 2011 36.0000 160,000 542.223 =
CK || Cancel

The beam properties are copied to the Steel I Shape window as shown below.

™ Steel | Shape — O b4
Name: W 26x135 Rolled shape type
W 36x135 Imported from AISC Tables (1994) ® W shape M shape
Description: S shape HP shape

Dimensions | Properties N

1.6875 in
0.7900 in
35.5500 in
0.6000 L
11.9500
| Copy to library... | | Copy from library... | | QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Follow the same procedure to copy a W36x182 shape from the library.

M Steel | Shape

Name: W 3ex182

W 36x182 Imported from AISC Tables (1994)
Description:

. .
Dimensions | Properties |

in 21250
v Y
1.1800 in ¥ T
¥

|

#
4‘ - 36.3300
0.7250 in > i "

‘I
12.0750 in

|

- O

Rolled shape type

® W shape M shape
S shape HP shape

in

*

Copy to library... | | Copy from library...

| | OK | | Apply | | Cancel

A partially expanded Bridge Workspace tree is shown below.

Workspace -

- My STLA - Pin and Hanger
= k) Components
1 W 3ex135
1 w3ex182
I Class A (US)
----- T Grade 36
[ Diaphragm Definitions
& Lateral Bracing Definiticns
MFF LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
= SUPERSTRUCTURE DEFINITIONS
----- =3 ERIDGE ALTERNATIVES

Last Modified: 2/19/2024
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Bridge Appurtenances

To enter the appurtenances used within the bridge expand the tree branch labeled Appurtenances. To define the brush
block curb, select Generic and click on New from the Manage button on the WORKSPACE ribbon (or double click
on Generic in the Components tree).

o | Bridge Workspace - STL8 - Pin and Hanger ANALYSIS REPORTS ? - 0O X
TN AWeL e el | WORKSPACE | TOOLS ~ VIEW = DESIGN/RATE  REPORTING ~

B deo H 5 s B -

Close Export Refresh Open | New JCopy Paste Duplicate Delete | Schematic

Schematic

=] Compaonents
- 5 Appurtenances
aGeneric
o [ Median
a Parapet;
" [ Railing
B E‘ Beam Shap|
G- ﬁ Connectors
- B Factors

- [ LRFD Subst
B B Materials

New

Analyze

View Summary Report 3 x
View Detailed Report
General Preferences
Close Bridge Workspace
- O X

B& e R

Enter the data as shown below.

M Bridge Appurtenances - Generic

MName: | Brush Block

Description:

All dimensions are in inches

Distance from edge to centroid: I:I
Reference Line —m Barrier load: | 0530 kip/ft

Width:

23.5000
Effective wind

height: l4—— Generic Shape

+ Back Frant

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

Click OK to apply the data and close the window.
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Bridge Alternatives will be added after entering the Structure Definition.

Superstructure Definition

Returning to the Bridge tab of the Bridge Workspace, double click on SUPERSTRUCTURE DEFINITIONS (or
click on SUPERSTRUCTURE DEFINITIONS and select New from the Manage group of the WORKSPACE
ribbon or right mouse click on SUPERSTRUCTURE DEFINITIONS and select New from the popup menu) to

create a new structure definition. The window shown below will appear.

™ Mew Superstructure Definition >

(@ Girder system superstructure
Girder line superstructure Superstructure definition wizard

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

8] 4 Cancel
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Select Girder system superstructure, click OK and the Girder System Superstructure Definition window will

open. Enter the data as shown below.

D Girder System Superstructure Definition

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

Name: Girder System
Description:
Default units: US Customary  |v Enter span lengths
along the reference
Number of spans: 3e line:
Number of girders: 512 ‘ 5 Length ‘
an
: (f)
b 40.00
2 82.00
2 40.00

Horizontal curvature along reference line

Modeling

[] with frame structure simplified definition

Deck type:

Concrete Deck ™

For PS/PT only
Average humidity:
%

Member alt. types
Steel

[lers

COrec

D Timber
Oem

H rvature Distance from PC to first support line: ft
Superstructure alignment Start tangent length: ft
e Radius: ft
. Direction: Left
End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
Superelevation: k)
0K ‘ | Apply | | Cancel
Click OK to apply the data and close the window.
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Bridge Alternative

Navigate to the Bridge Alternatives node in the Bridge Workspace tree and create a new Bridge Alternative, a new

Structure, and a new Structure Alternative as shown in STL1 tutorial.

The partially expanded Bridge Workspace tree is shown below.

Workspace - ox

Bridge Components

= STL8 - Pin and Hanger

- [ Companents
2 Diaphragm Definitions
2 Lateral Bracing Definitions

MFF LRFD Multiple Presence Factors
EC Environmental Conditions

OF Design Parameters
- | SUPERSTRUCTURE DEFINITIONS
Bl b Girder System
- | BRIDGE ALTERNATIVES
Bl M Existing Bridge (E) (C)
- |53 SUPERSTRUCTURES
B T Existing Superstructure
B |3 SUPERSTRUCTURE ALTERNATIVES
----- T Existing Alt (E) (C) (Girder System)
- Stiffness Analysis

w [E PIERS

Load Case Description
Double-click on the Load Case Description node in the Bridge Workspace tree to open the Load Case Description

window. Click on the Add default load case description button to create the following load cases.

M Load Case Description - O X
| Load case name Description | Stage | Type ‘ '[[;r:;: |
» DC1 DC acting on non-compaosite section Non-composite (Stage 1) - DDC -
Dcz2 DC acting on long-term composite section | Composite (long term) (Stage 2) ~ D,DC -
DWW DW (acts on leng-term composite section) | Composite (long term) (Stage 2) ~  D,DW -
SIP Farms Weight due to stay-in-place forms Non-composite (Stage 1) - |D,DC -

*Prestressed members only ad defau!tlf)ad | New ‘ | Duplicate ‘ | Delete ‘
case descriptions|

| 0K H Apply H Cancel |

Click OK to apply the data and close the window.
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Structure Framing Plan Detail — Layout

Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure

Plan Details window. Enter the data as shown below and click the Apply button to apply this data.

™ Structure Framing Plan Details - O X

Number of spans: Number of girders:

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

Girder spacing orientation

@ Perpendicular to girder

Support {d:;f:es} _) Along support
» 1 0.000
2 0.000 Girder spacing
3 0.000 GL':EF E]

4 0.000 Y St._irl of Er_]d of
girder | girder
L4 8.75 875
2 8.75 8.75
3 873 875
4 873 875

0K | | Apply | | Cancel

Structure Framing Plan Detail — Diaphragms

Switch to the Diaphragms tab and enter diaphragm spacing for Girder Bay 1 as shown below.

M Structure Framing Plan Details — O X
Number of spans: Number of girders:
Layout Diaphragms Lateral bracing ranges
Diaphragm
3 1
Girder bay: v Copy bay to.. wizard.
Start ) End
Support distance Dlaphr.agm Number | Length distance Load Diash
number (ft) sp?fctsng of spaces (ft) () (kip) R
Left girder | Right girder Left girder  Right girder
301 v 0 0 0 1 0 0 0 0325 --NotAssigned--
1 e 0 0 20 1 20 20 20 022 Mot Assigned--
1 s 20 20 20 1 20 40 40| 0325 --Not Assigned--
2 ~ 0 0 5.25 1 525 525 525 022 --Mot Assigned--
2 ~ 5.25 5.25 2 1 2 725 725 022 --Mot Assigned--
2 e 7.25 7.25 16.875 4 67.5 475 TATS 022 | --MNot Assigned--
2 e T4T5 T4T5 2 1 2 T6.75 76.75 022 Mot Assigned--
2 s 76.75 76.75 5.25 1 5.25 82 82 0325 --Not Assigned--
3 s 0 0 20 1 20 20 20 0.22 | --Not Assigned--
3 ~ 20 20 20 1 20 40 40 0325 --Mot Assigned--
New Duplicate Delete
OK Apply Cancel

Click the Apply button to apply this data.
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Click the Copy bay to... button, select Bay 2, Bay 3 and Bay 4 by holding the Shift key and click the Apply button
to copy the Bay 1 diaphragm spacing to all other bays.

M Copy Diaphragm Bay x

Bay 2

Select the new bay(s): | Bay 4

Apply | | Cancel

Bridge Design & Rating >

Diaphragms from bay 1 are successfully copied to bay 2, 3 and
& 4!

Click OK to apply the data and close the window.

Schematic - Framing Plan Detail
While the Framing Plan Detail is selected in the Bridge Workspace tree, open the schematic for the framing plan
by selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the Bridge

Workspace and select Schematic from the menu).

Bridge Workspace - STL8 - Pin and Hanger ANALYSIS REPORTS ? - 0 X
B Wedl | WORKSPACE | TOOIS  VIEW | DESIGN/RATE | REPORTING ~
UM ael @ iE: ”ﬁ
Uslidate Save Close Export Refresh | Open Mew Copy Baste Duplicate Deletd | Schematic
Bridge Manage
Workspace LI | Schematic 1 x || Report xx

@ Compenents

M STL8 - Pin and Hanger

#. [ Componeants

(2 Diaphragm Definitions

[ Lateral Bracing Definitions

HPF LRFD Multiple Presence Factors

£¢ Environmental Canditions

OF Design Parameters

& 3 SUPERSTRUCTURE DEFINITIONS

B yred Girder System
L Impact/Dynamic Load Allowance
& Load Case Description

- 45 Framing Plan Detai!
aBraclng Deteriorat] = Open

- BSC Bracing Spec Chec Analyze

- T Structure Typical S| B view Summary Report

’; i::::‘é:ﬁ‘;;f View Detailed Report

9 Stiffener Definitior|_12l_Schematic

B [ MEMBERS i General Preferences

B (2 BRIDGE ALTERNATIVES Close Bridge Waorkspace
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The following schematic is displayed.

Schematic -ox

-
B kaas By [oE | .

STLE - Pin and Hanger
Fin and Hanger - Girdar Systam
2232023

400 " a2 | Eig |

e
" -.‘(.—DD.DdEg "' <_g: 0deg "' --\‘—QUUdeg "' -‘—QUUdeg.
x x - x i, L \
11 12 3 j41s ] B 15 a0 fn 112 ha
5 : 7 i ! ! : ot ; 2
N 1 - i 1 i i 11 i ©
— ¥ ; ‘ = 1
21 iz2 S-S iza 27 25 9210 it 212 212
B 1 EY [ 1 1 i sl i £y
@ 1 @ [ 1 1 1 =l ! 1 o
1 I 1 | i i i
1 - [ 1 1 1 1 1
1 22 G s 8 &7 a5 LRI iz 3
5 ' & i ! ! : 8l 1 ; s
i i i i i i i
E ” ¥ - - = 1 S
+1 2 ] ] T 42 49410 11 41z 412
% i Y I i i i Bl i .
| 5 I 1 | i i i :
= i = [ i i i = i =
+* 1 o ra 1 1 I 1 1

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

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

M Structure Typical Section - [m| x

Diztance from left edge of deck to | Distarce from right edge of deck to
superstructure definition ref. line |, superstucture definition ref. line

I -
Superstructure Definition
Deck -
_\ 4 thickness ! Reference Line /_
I f I
Leftoverthang |, — k_J Right overhang

Deck -I| Deck (cont'd) | Parapet T Median Railing | Generic | Sidewalk | Lane position ) Striped lanes . Wearing surface ..|

Superstructure definition reference line is | within ¥ | the bridge deck.
Start End

Distance from left .ed.g.e of deck to . 20,00 & 20.00 &
superstructure definition reference line:

Distance from rlgh.t gége of deck to. 20,00 & 20.00 i
superstructure definition reference line:

Left overhang: 2.50 ft 250 ft
Computed right overhang: ft ft

OK | | Apply | | Cancel
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Structure Typical Section — Deck (cont’d)

The Deck (cont’d) tab provides input options to enter information about the Deck concrete and the Total deck

thickness. The material used for the deck concrete is selected from the list of bridge materials. Enter the data as shown
below.

M Structure Typical Section - O >
Distance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line |, superstucture definition ref. line
I -
Superstructure D efinition
Deck h— -
\ . th?cckness ! Reference Line /
T L
Left averhang Right overhang
Deck | Deck (cont'd) .I| Parapet | Median | Railing | Generic | Sidewalk | Lane position . Striped lanes . Wearing surface .'|
Deck concrete: Class A (US) L
Total deck thickness: 8.0000 in
Load case: Engine Assigned L]
Deck crack control parameter: | 130.000 kip/in
Sustained modular ratio factor: | 3.000
Deck exposure factor:
QK | | Apply | | Cancel
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Structure Typical Section — Generic

Click the New button to add a row to the table. The Name of the curb defaults to the only generic appurtenance
described for the bridge. Change the Load case to DC2 and select Back in the Measure to column (in this example,
locate the curb on the deck by referencing the back of the curb to the left edge of the deck). Enter -0.2083° (2.5”) for

the Distance at start and Distance at end. Change the Front face orientation to Right. Enter another parapet as

shown below. The competed tab is shown below.

M Structure Typical Section

lg—— Generic Shape

Back Fraont
Deck Deck (cont'd) Parapet Median
Name
» | Brush Block ~ | DC2
Brush Block v | DC2

Railing

Load case

Generic Sidewalk Lane position
Edge of deck
Measure to = dist. measured
from
~ | Back ~ | LeftEdge v
v | Back ~ | Right Edge

Striped lanes

Distance at = Distance at
end

start
(ft)

-0.2083

-0.2083

(ft)

- O *
Wearing surface
Front face
orientation
-0.2083 | Right
-0.2083 | Left ™
New Duplicate Delete
OK Apply Cancel

Note: When validating or saving this bridge, an error message will appear that the appurtenance is not located on

the deck. This can be ignored.
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Structure Typical Section — Lane Positions

Select the Lane position tab and use the Compute... button to compute the lane positions. A window showing the

results of the computation opens. Click Apply to apply the computed values.

M Compute Lane Positions *
Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure

Travelway .- . .- . L - .- .
number definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (A) at end (B)
(ft) (ft) (it) (ft)
» | 1 | -18.25 18.25 -18.25 18.25
Apply | | Cancel
The Lane Position tab is populated as shown below.
™ Structure Typical Section = O X
" ) >
[E], — Superstructure Definition Reference Line
Travelway 1 Travelway 2 _J
. . . . . . . . . .
| Deck ] Deck (cont'd) ] Parapet ] Median ] Railing ] 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
Travelwar travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
b Y definition reference line definition reference line definition reference line definition reference line
numeasr at start (&) at start (B) at end (4) at end (B)
(ft) (ft) (i) (ft)
» 1 -18.25 18.25 -18.25 18.25
LRFD fatigue
Lanes available to trucks:
[] Override Truck fraction: | New | | Duplicate | | Delete |
| oK | | Apply | | Cancel |

Click OK to apply the data and close the window.
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Schematic — Structure Typical Section
While the Structure Typical Section is selected in the Bridge Workspace tree, open the schematic for the structure

typical section by selecting the Schematic button on the WORKSPACE ribbon (or right click on Structure Typical
Section in the Bridge Workspace and select Schematic from the menu).

o | Bridge Workspace - STLE - Pin and Hanger ANALYSIS REPORTS 7 - 0 X

WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

BoC = 5

Close Export Refresh | Open MNew (Copy Paste Duplicat

Bridge Manage

Workspace 7 x ‘ Schematic 2 x || Report LI

Components
E D STLE - Pin and Hanger
B [ Components
- [ Diaphragm Definitions
[ Lateral Bracing Definitions

MFF L RFD Multiple Presence Factors
- EC Environmental Conditions

- DF Design Parameters
B 3 SUPERSTRUCTURE DEFINITIONS
Bl beed Girder System
= Impact/Dynamic Load Allowance
2L Load Case Description
#F Framing Plan Detail
[ Bracing Deterioration
ESC Bracing Spec Check Selection

Analysis

11 Structure Typical Sectio
e Superstructure Loads | = Open
[ Shear Connector Definit] Analyze
[ Stiffener Definitions @ View Summary Report
B’ MEMBERS View Detailed Report
B [ BRIDGE ALTERNATIVES D ez
ematic
{; General Preferences
Close Bridge Workspace

Schematic

®paQs BY | oE ]
STLS - Pin and Hanger

Pin and Hanger - Girder System
2/23/2023

400"

405"

36-6"

Deck Thickness 8"

Travelway 1

2'-6" 4@8'-9" = 35-0" 2'-6"
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Stiffener Definitions — Transverse

Define the transverse stiffeners used by the girders. Expand the Stiffener Definitions node in the Bridge Workspace
tree, select Transverse and click on the New button from the Manage group of the WORKSPACE ribbon (or right
click and select New from the drop-down menu) as shown below.

o | Bridge Workspace - STL8 - Pin and Hanger ANALYSIS REPORTS ? - 0 X%

w WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING N

f‘fe-l: = + :'eé S ._ e > ﬁ ;

T date Save = "' Close Export Refresh | Open| New |Copy Paste Duplicate Delete | Schematic
Bridge Manage

Workspace ax ‘ Schematic 2 x || Report rx

I?ﬂ Components
M STLS - Pin and Hanger

B [ Components
B2 Diaphragm Definitions
- w Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
- EC Environmental Conditions
- BF Design Parameters
- (&) SUPERSTRUCTURE DEFINITIONS
B beed Girder System
— Impact/Dynamic Load Allowance
- ot Load Case Description
- &7 Framing Plan Detail
- [ Bracing Deterioraticn
BSC Bracing Spec Check Selection
- [T Structure Typical Section
= Superstructure Loads
B Shear Connector Definitions
= |5 Stiffener Definitions

‘ Analysis

- B Bearing

New
B [ MEMBERS
& () BRIDGE ALTERNATI Analyze
View Summary Report

View Detailed Report

General Preferences

Close Bridge Workspace

B & 5w BT

Select Trans. Plate Stiffener for Stiffener Type in the New Transverse Stiffener Definition window and click OK
to open the Transverse Stiffener Definition window as shown below.

M Mew Transverse Stiffener Definition >

Stiffener Type:

Trans. Plate Stiffener |E|

Trans. Angle Stiffener

ok || Cancel
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Define the stiffener as shown below.

Dy Transverse Stiffener Definition - O X
Name: | Diaphragm Conn Plate

Stiffener type Top gap:

Single in
® Pair Width:
Plate 4.5000 in
Thickness: 0.5000 in
Material: Grade 36 = Bottom gap:
Welds " —
Tep: -- None -- v
Web: -- None -- v
Bottom: -- None -- v

OK | | Apply | | Cancel

Click OK to apply the data and close the window.

Stiffener Definitions — Bearing

Define the bearing stiffeners used by the girders. Expand the Stiffener Definitions node in the Bridge Workspace
tree, select Bearing and click on the New button from the Manage group of the WORKSPACE ribbon (or right click

and select New from the drop-down menu) as shown below.

Select Plate Stiffener for Stiffener type in the New Transverse Stiffener Definition window and click OK to open

the Transverse Stiffener Definition window as shown below.

&M New Bearing Stiffener Definition *

Stiffener Type:

Plate Stiffener W

Plate Stiffener
Angle Stiffener

OK | | Cancel
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Define the stiffener as shown below.

™ Bearing Stiffener Definition - O
Mame: | Bearing Stiffener
Plate in "
e
Thickness: 0.5000 in in zlt
Material: Grade 36 v
Welds 4.5000 in
Top: -- None -- hd
Web: -- None -- he in _—+
Bottom: -- None -- M L |
in _;"_k in
oK | | Apply | | Cancel

Click OK to apply the data and close the window.

The partially expanded Bridge Workspace tree is shown below.

Workspace -ox

Bridge Compaonents

= M STLS - Pin and Hanger
B [ Companents

- [ Diaphragm Definitions
- [ Lateral Bracing Definitions

- MFFLRFD Multiple Presence Factors
- EC Environmental Conditions

-+ DF Design Parameters
5l |3 SUPERSTRUCTURE DEFINITICNS
- 4 Girder System
e} Impact/Cynamic Load Allowance
- ¢+ Load Case Description
- & Framing Plan Detail
- [ Bracing Deterioration
- BSC Bracing Spec Check Selection
- T Structure Typical Section
o Superstructure Loads
- @ Shear Connector Definitions
B &) Stiffenar Definitions

- &3 Transverse
L I Diaphragm Conn Plate

- |&£) Bearing

----- T Bearing Stiffener
- ) MEMBERS

IaGt

I

IaG:

I G4

IGs

& [ BRIDGE ALTERNATIVES
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Describing a member

The Member window shows the data that was generated when the structure definition was created. Open the window
for Member G2 by double clicking on G2 in the Bridge Workspace tree. No changes are required in this window.
The first member alternative created will automatically be assigned as the Existing and Current member alternative

for this Member.

D Member - O *
Member name: | G2 Link with: | -- None -- v
Description:
| Existing | Current | Member alternative name Description

MNumber of spans: . Span
ﬁ Zn length ‘
) (1)
» 1 40.00
2 82.00
3 40.00

CK | | Apply | | Cancel

Defining a Member Alternative
Double-click on MEMBER ALTERNATIVES in the Bridge Workspace tree for member G2 to create a new
member alternative. The New Member Alternative window shown below will open. Select Steel for the Material

type and Rolled for the Girder Type.

% New Member Alternative >
Material type: Girder type:

Post tensioned concrete Built-up

Prestressed (pretensioned) concrete Plate

Reinforced concrete Rolled

Steel

Timber

QK | | Cancel

Click OK to close the window and create a new member alternative.
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Schedule based input
The Member Alternative Description window will open. Enter the data as shown below. Select the Schedule-based

Girder property input method.

™ Member Alternative Description - O X
Member alternative: | Rolled Beam Alt
Description ."| Specs ] Factors ] Engine ] Import ] Control options .\'|
Description: Material type: | Stee
Girder type: Rolled
Modeling type: | Multi Girder System
Default units: | US Customary L]
Girder property input method End bearing locations DSlmpIeDLcontlnuousLL
®) Schedule based Left: | 6,0000 in
! Cross-section based Right: | 6.0000 in
Self load Default rating method:
Load case: Engine Assigned L LFR hd
Additional self load: kip/ft
Additional self load: %
QK | | Apply | | Cancel
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Navigate to the Control options tab of this window and select the options as shown below.

T Mernber Alternative Description — O

Member alternative: | Rolled Beam Alt

Description 1 Specs 1 Factors 1 Engine 1 Import 1 Control options .\'|

LRFD LRFR
21 Points of interest Eroints of interest
enerate at tenth points enerate at tenth points
G h poi G h poi
enerate at section change points enerate at section change points
[e ion change poi La ion change poi
enerate at user-defined points enerate at user-defined points
V] Generate at user-defined paint V] Generate at user-defined point:
enerate at stiffeners enerate at stiffeners
La iffe e i
D Allow moment redistribution D Allow moment redistribution
se endix or flexural resistance se endix or flexural resistance
[] Use Appendix A6 for fl | resi [[] Use Appendix A6 for fi I resi:
low plastic analysis ow plastic analysis
W] Allow plasti i [ Allow plastic analysi
nore long. reinf. in negative moment capac valuate remaining fatigue life
Ig long. reinf. in negati paci Eval ining fatigue lif;
[] Consider deck reinf. development length ["1ignore long. reinf. in negative moment capacity
ust consider user input lateral bending stress nclude field splices in ratin
V] Must d put lateral bending st W] Include field spl ting
[] Consider concurrent moments in Cb calculation [] Consider deck reinf. development length
(& pistribution factor application methad [] Consider tension-field action in stiffened web end panels

[] Must consider user input lateral bending stress

I:‘ Consider concurrent moments in Cb calculation
B3 Distribution factor application method

LFR ASR
[E21 points of interest Eroints of interest
Generate at tenth points Generate at tenth points
[] Generate at section change points [[] Generate at section change points
Generate at user-defined points Generate at user-defined points
[] Allow moment redistribution [[JIgnore long. reinf. in negative mament capacity
[] Allow plastic analysis of cover plates [] Consider deck reinf. development length
Include field splices in rating [] Consider tension-field action in stiffened web end panels

[] Include bearing stiffeners in rating

[] Allow plastic analysis

[] Ignore long. reinf. in negative mament capacity
[] Ignore overload operating rating

["]1gnore shear

[] Consider deck reinf. development length

[] Consider tension-field action in stiffened web end panels
Distribution factor application method

() By axle

QK | | Apply | | Cancel

Click OK to close the window and create a new member alternative.
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Girder Profile
Next describe the girder profile by double clicking on the Girder Profile node in the Bridge Workspace tree. Enter

the data in each tab of the Girder Profile window as shown below.

™ Girder Profile - O X
Type:
Top cover plate Bottom cover plate
Start End
Shape i':i_lp;; distance k=i distance Material
(ft) (ft)
> |W3bx135 ~ |1 ~ 0 46 46 | Grade 36 ~
W36x182 ~ |2 w 6 70 76 | Grade 36 v
W36x135 ~ |2 w 76 46 122 | Grade 36 o
New Duplicate Delete
0K Apply Cancel

Describe the bottom cover plate as shown below.

™ Girder Profile - O X
Type:
Shape Top cover plate
o Welded Bolted
. Begin End X t End
Reltve | width with Th';knr;ass SUPPOTistance Le(:gm distance Material Side weld Fnd e
P i Gn) (" if ¢
> 1 105 105 15| 2 R 6 70 76 | Grade 36 v |--None-- ~ |--None--
Copy to top cover plates New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.
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Hinge - Pin and hanger in center span
Next open the Hinge Locations window by double-clicking on the Hinge node in the Bridge Workspace tree and

describe the pin locations as shown below.

M Hinge - O X

| Hinge location |

Support
number | Leftoright | Distance
of support (ft)
2 ~ | Right - 6.00
b3 ~ | Left - 6.00

| New | | Delete |

OK || Apply || Cancel |

Click OK to apply the data and close the window.

Deck Profile — Shear connectors

Navigate to the Shear connectors tab. Composite regions are described in the Shear connectors tab as shown below.

4Dy Deck Profile - a X

Type: | Rolled

Deck concrete | Reinforcement | Shear connectors |

End
distance
(i)
r2 - 600 7000 7600 | Compasite

Transverse
spacing

(in)

Start
distance Number of
(ft]

spaces

Connector
D

Support
number

Length Number per

row

Shear stud ‘ ‘ View ‘ ‘

design tool cales New | [ Duplicate | [ Deiete |

[ ok ][ ey |[ cancel |
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Deck Profile — Deck concrete
Navigate to the Deck concrete tab. Click the Compute from typical section... button. Enter the following data. The
points of contraflexure are required for the computation of the LRFD effective flange width. Enter the hinge locations

as the points of contraflexure in span 2 as shown below and click OK.

iM% Compute Deck Profile From Structure Typical Section

Total deck thickness entered on the Structure Typical Section window =

Enter a structural thickness to use when computing the effective flange width: | 6.5000 in

OK || Cancel |

The completed Deck concrete tab of this window is shown below. Note that the distance to the top row of steel is
measured from the top of the effective deck slab thickness. Enter a value for the modular ratio of the concrete. The

Compute from typical section... button could not compute this since a reinforcing steel material is not defined.

D Deck Profile - O X

Type: | Rolled

| Deck concrete | Reinforcament‘ Shear connectors |

Start effective | End effective | Start effective | End effective
Start End Structural = =
Material Support distance Length distance | thickness flange width | flange width | flange width | flange width n
number ) (ft) @) (in) (Std) (Std) {LRFD) (LRFD)
{in) {in) {in) (in)
Class A [US) ~ 1 0.00 46.00 46.00 £.5000 0.0000 0.0000 0.0000 0.0000 | 8.000
Class A [US) |2 6.00 7000 76.00 6.5000 78.0000 78.0000 105.0000 105.0000 | 8.000
b Class A (US) |2 76.00 4600 12200 6.5000 0.0000 0.0000 0.0000 0.0000 ' 8.000

New

Compute from
typical section...

|| Duplicate | ‘ Delete |

OK

Apply || Cancel |

Click OK to apply the data and close the window.
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Haunch Profile

Define the haunch by double-clicking on the Haunch Profile node in the Bridge Workspace tree. Enter data as

shown below.

@ Steel Haunch Profile - O X

Haunch type: /| Embedded flange

hal

Z1 Z1
Z3 Z3
Support | 2% | engw | 71 e} V1
number distance ) distance (in) (in) (in)
(ft) ft)
1 - 0.00 162.00 162.00 2.0000 2.0000 2.0000

| New | | Duplicate | | Delete |

| QK H Apply || Cancel |

Click OK to apply the data and close the window.

Lateral Support
Open the Lateral Support window by double clicking on the Lateral Support node in the Bridge Workspace tree.
Regions where the slab provides lateral support for the top flange are defined as shown below.

{2 Lateral Support - O X

|

[ SN R .

1
1
;
o Length
Lind

éf‘ Start Digtance
#

| Ranges I| Locations | Flange lateral bending |

Top flange
Start End
i:f:;j distance Lel:r;_-{t;;th distance
(ft) (i)
1 - 0.00 162.00 162.00

Click OK to apply the data and close the window.
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Stiffener Ranges
Double click on the Stiffener Ranges node in the Bridge Workspace to open the Stiffener Ranges window. Click
the Apply at diaphragms... button to open the Diaphragm Connection Plates window. Click OK to create the

following transverse stiffener locations.

fM Diaphragm Connection Plates >

Apply the following stiffener definitions to the diaphragm locations:

End diaphragms and diaphragms at piers

Bearing stiffener. Bearing Stiffener M

Interior diaphragms

Transverse stiffener: | Diaphragm Conn Plate b

oK || Cancel || Help

The Stiffener Ranges window are updated as shown below.

My Stiffener Ranges - m} X
; Start Digtance Spacing,|
Transverse stiffener ranges Longitudinal stiffener ranges
Start ; End
Name iti_lp;:: distance Nlemabceersof Sp{airc\llng Le(rf\gth distance
) i (ft)
» | Diaphragm Conn Plate o - 20 1 0 0 20
Diaphragm Conn Plate w2 e 5.25 1 0 0 5.25
Diaphragm Conn Plate Vo2 v 7.25 1 0 0 7.25
Diaphragm Conn Plate w2 e 7.25 4 202.5 67.5 7475
Diaphragm Conn Plate w2 e 76.75 1 0 0 76.75
Diaphragm Conn Plate ~ 3 e 20 1 0 0 20
Apply at Stiffeners between New Duplicate Delete
diaphragms... diaphragms...
OK Apply Cancel

This example does not have any intermediate transverse stiffeners. Click OK to apply the data and close this window.
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Bearing Stiffener Locations

Bearing stiffener definitions were assigned to locations when the Apply at diaphragms... option was used on the
Stiffener Ranges window. The Bearing Stiffener Location — Support 1 window is opened by expanding the
Bearing Stiffener Locations node in the Bridge Workspace tree and double clicking on the Support 1 node. The

assignment for support 1 is shown below. No changes are required to this window.

M Bearing Stiffener Location - Support 1 — O X
CL of Bearin

P‘i Lt

-nL_-T—ﬂq—foset*
! !
T
| H *Megative offset to left of

N cl bearing
Pairs of bearing stiffeners at this support: | 1 X in
Stiffener Offset
; MName )
pair {in)
1 Bearing Stiffener - 0.0000
OK | | Apply | | Cancel
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Live Load Distribution

Open the Live Load Distribution window from the Bridge Workspace tree. Click the Compute from typical

section... button to compute the standard live load distribution factors.

™ Live Load Distribution - O *

Standard LRFD

Distribution factor input method

o Use simplified method Use advanced method Use advanced method with 1994 guide specs
Allow distribution factors to be used to compute effects of permit loads with routine traffic

Distribution factor

Lanes [wheels)
loaded
Shear Shearat Moment Deflection
supports
¥ 1 Lane 1.25 1.3142857 1.25 04
Multi-lane 1.590909 18 1.590909 1.08

Compute from )
. . View calcs
typical section...

0K Apply Cancel

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

Click OK to apply the data and close the window.

The description of an interior beam for the structure definition is complete.
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Schematic — Member alternative

While the member alternative Rolled Beam with Cover Plates for member G2 is selected in the Bridge Workspace

tree, open the schematic for the girder profile by selecting the Schematic button on the WORKSPACE ribbon (or
right click and select Schematic from the menu).

Schematic

_ox
Girder profile

B kQae B 0

itz
I [—
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LFR Analysis

The Rolled Beam Alt member alternative can now be analyzed. To perform an LFR rating, select the Analysis
Settings button on the Analysis group of the DESIGN/RATE ribbon. The window shown below opens.

o | Bridge Workspace - STL8 - Pin and Hanger ANALYSIS REPORTS ¢ — 0O X

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A

=21
Analysis Analysis Engine
Settings Events Outputs
Analysis Results

Click the Open Template button and select the HS 20 LFR Rating used in the rating and click Open.

M Open Template ®
| Temnplates | Description Analysis Owner | Public / Private
HL 93 Design Review HL 93 Design Review LRFD Public
» |HS 20 LFR Rating | Hs 20 LFR Rating LFR Public
LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public

Open | | Cancel
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The Analysis Settings window are populated as shown below.

™ Analysis Settings

Design review @ Rating

Analysis type: Line Girder

Lane / Impact loading type:  As Requested

Vehicles ."| Qutput ] Engine ] Description .\'|

Traffic direction: | Both directions v
Vehicle selection

E-Vehicles
-Standard

Rating method: LFR

Apply preference setting: | None

| Refresh | | Tempaorary vehicles | | Advanced

Vehicle summary

E}--Rating vehicles
~Inventory

- Alternate Military Loading !

~H15-44 L e Legal operating

-H 20-44 Addto | | Permit inventory
-~Hs15-44 I — [ Permit operating
-HS 20 (S1) o

~HS 20-44
~NRL

-~ Type 3-3

Remove from

~Colorado Legal Type 3
-Colorado Legal Type 3-2
-Colorado Legal Type 352
-Calorado Permit Vehicle
-Interstate Legal Type 3

- Interstate Legal Type 3-2
-Interstate Legal Type 352
----- Madified Tandem
=-User defined

L Alrradn Darmit Ushirle 1 v

| Resst Clear || Open template || Save template | oK || Apply || Cancel

Click OK to save the analysis settings and close the window.

Tabular Results

Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon to perform the rating.

6| Bridge Workspace - STL8 - Pin and Hanger ANALYSIS REPORTS ? - 0 X
LRV el WORKSPACE ~ TOOLS  VIEW | DESIGN/RATE | REPORTING A
3
=
Analysis | Analyze
Settings
Analysis Results
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When the rating is complete, results can be reviewed by clicking the Tabular Results button on the Results group
of the ribbon.

. . ? -—
E Bridge Workspace - 5TLE - Pin and Hanger AMALYSIS REPORTS E g X
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
: # 2 i= E — G\bfn E
B = Ly
&= ° e L
Analysis Analyze Analysiq | Tabular ppecification Engine Results Save
Settings Events | | Results Check Detail Outputs Graph Results
Analysis Results
The window shown below will open.
™ Analysis Results - Rolled Bearn Alt — O *
=
Print
Print
Report type: Lane/Impact loading type Display Farmat
Rating Results Summary - ®! As requested Detailed Single rating level per row L'}
- Live Load . Rating | Load Rating . Location | Location -
‘ Live Load ‘ = Rating Methad Level ‘ (Ton) Rating Factor ) Span-(%) Limit State ‘ Impact ‘ Lan= ‘
HS 20-44 | Axle Load LFR| Inventory 4043 1115 122.00| 2 - (100.0) | Design Flexure - Steel | As Requested | As Requestad
HS5 20-44 | Axle Load LFR | Operating 67.02 1.862 | 122.00| 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR| Inventory 59.18 16441 122.00| 2-(100.0)  Design Flexure - Steel | As Requested | As Requested
HS5 20-44 Lane LFR | Operating 95.82 2745 12200 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
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