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BrDR Tutorial

Topics Covered

e Longitudinal Truss — Counters

e Longitudinal Truss - Member eccentricity

e Longitudinal Truss - Suspended span

e Longitudinal Truss - Deck-through configuration

o  Floor truss — Element loads and Interaction Rating for Axial and Bending

Truss Manuals

The BrDR Truss Command Language User Manual and Truss Method of Solution can be accessed through the F1
Help for the Truss window. The Truss Command Language User Manual can be accessed from the BrDR Help
menu as shown below.

Open the truss example - T5-Truss-Enhancements-with-Counter.xml provided for this tutorial. Expand the Bridge
Workspace tree for the Simple Span Through Truss superstructure definition, TRUSSES, and double click on
Truss 1 node to open the Truss window.

The partially expanded Bridge Workspace tree of the Truss with Counter is shown below.
Workspace - 0O X

Bridge Components
B M Truss with Counter
B [ Components
- B2 Diaphragm Definitions
- [ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EC Enwvironmental Conditions

- OF Design Parameaters
£l ) SUPERSTRUCTURE DEFINITIONS
B b Simple Span Thraugh Truss
- j Impact/Dynamic Load Allowance
- 3% Load Case Description
- 4% Framing Plan Detail
- m Structure Typical Section
- g Sy perstructure Loads
- [ Gusset Plate Definitions
EJ Shear Connecter Definitions
- [ Stiffener Definitions
- FML Floorbeam Member Locations
B [ STRINGER GROUP DEFINITION GEOMETRY
- [ MEMBER DEFINITIONS
= & TRUSSES
i I Truss1
----- I Truss 2 (Truss 1)
[#- FS6 Floor System Geometry
El- |2) BRIDGE ALTERNATIVES
B @M Span 2 (B (C)

Last Modified: 2/22/2024 1



T5 — Truss Enhancements

Press the F1 key on this window to open the BrDR Help topic for Truss. This help topic has links to the Truss

Command Language User Manual and Truss Method of Solution.

& AASHTOWare BrDR - Help - ] ®
Hide Print  Options

Contents ]Igdex ] §earch] Truss ~

- i . . - .
R S "‘a'inws This window allows you to define a truss. You can enter information about the general
! description, gusset plate, specs, and factors. Enter the required information and click another

tab or the OK button.

BrR Truss Command Language User Manual

This manual contains a detailed description of the BrR truss command language. The
preceding link will open the "Truss Command Language.pdf” file_ If you do not have Adobe
Acrobat Reader installed on your pc you will not be able to view this file. Also, in order to view
this file it must be installed in the same directory as this help file.

BrR LFD Truss Method of Solution
BrR LRFR Truss Method of Solution

BrR analyzes and rates trusses using the BrR Truss analysis engine. You cannot currently
pick an alternate engine to perform the analysis. The BrR Truss analysis engine analyzes a
finite element model of the truss and computes rating factors using the Load Factor method.
Mare information can be found in the AASHTO LFD Truss "Method of Selution™ manual or the
AASHTO LRFD Truss "Method of Solution” manual. These manual contains a detailed
description of the method of solution. The preceding link will open the "AASHTQ LFD Truss
Method Of Solution.pdf” file or the "AASHTO LRFR Truss Method Of Solution.pdf” file. If you
do not have Adobe Acrobat Reader installed on your pc you will not be able to view this file.
Alse, in order to view this file it must be installed in the same directory as this help file.

Name
Enter the name of the truss.

Link with

Select the truss to which this truss is to be linked. If two trusses are linked, they share the

same definition and any revisions to one truss affects the other truss. If there are any

differences between two trusses, then they should not be linked with one another. If the

applied loads acting on the two trusses are different (due to different tributary widths, different
arrangements of parapets, medians, sidewalks, and railings, and different lane positions), then

they should not be linked with one another. All calculations are based on the properties and

loads of the original truss. If you do not want to link this truss with any other truss, select

"None”. v
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Longitudinal Truss — Counters

In this section of the example, the Simple Span Through Truss in the T5-Truss-Enhancements-with-Counter.xml
bridge file. Counters for the diagonal members in the center panel will be specified and eccentricity for the upper and
lower chord members in the center panel will be entered.

Schematic - Truss

While Truss 1 is selected in the Bridge Workspace tree, open the schematic for the truss by selecting the Schematic

button on the WORKSPACE ribbon (or right click on Truss 1 in the Bridge Workspace and select Schematic from
the menu).

o | Bridge Workspace - Truss with Counter ANALYSIS REPORTS ? - o x

BRIDGE WORKSPACE ~ WORKSPACE ~ TOOLS ~ VIEW  DESIGN/RATE  REPORTING

=] Bec = =

Save Close Export Refresh | Open Schematic

Bridge Manage

Workspace % X | Schematic # X | Report

%
X

Bridge  Components
B @ Truss with Counter
Components
-+ [ Diaphragm Definitions
[ Lateral Bracing Definitions
~ PP LRFD Multiple Presence Factors
EC Environmental Conditions
- OF Design Parameters
) SUPERSTRUCTURE DEFINITIONS
- irrd Simple Span Through Truss
— Impact/Dynamic Load Allowance

4 Load Case Description
45 Framing Plan Detail
T Structure Typical Section
ki Superstructure Loads
[ Gusset Plate Definitions Analysis
[ Shear Connecter Definitions
[E7 Stiffener Definitions
FHL Floorbeam Member Locations
[ STRINGER GROUP DEFINITION GEOMETRY
[ MEMBER DEFINITIONS
9 TRUSSES
I Truss
I Truss
B+ FSG Floor Syst:
() BRIDGE ALTERNA
A Span 2 (B) (C;

¥
X

Open

Ar
ummary Report

View Detailed Report

Schematic

General Preferences

DefFoe I

Close Bridge Workspace

The truss schematic is shown below.

Schematic o X
Truss
B LraQe B - w0E v

Trisss with Counter
Truss wilh Counler - Simple Span Through Truss - Truss
821/2023

[69.00, 31.00] [E2.00, 31.04]
3 a4 B s

[46.00,20.00) |, o [116.00, 23.00)
g 5

23,00, 28,00 s

(138,00, 23.00]
—— gl

LoL1 L2 [EE] L3L4 LdLs

L * ] T T ¥ - ®: = .-
[0.00, 0.00] [23.00, 0.00] [46.00. 0.00] [88.00, 0.00] [E2.00, 0.00] [115.00.0.00) [138.00, 0.00] [161.00, 0.00]

Last Modified: 2/22/2024 3



T5 — Truss Enhancements
The counter is a tension-only member and is specified using the Member command. To specify that a member is a

counter, enter the word Counter after the cross section name of that member. The word Counter is an optional entry

in the Member command. All tension-only members in a truss should be specified as Counter.

6.12 Member Command

Use this command to describe the truss member connectivity, end connection type, cross section

type , k values, unbraced lengths and whether or not a member is a counter.

Command

Command Member

(<member name> <panel point name> <panel point name=<cross section naime=
<counteri=<end connection typei><member k valuei><z unbraced lengthi>

<y unbraced lengthi>)*

Description _ . _— . : : - e :
<member_name> = Enter your choice of name for member.

<panel point name> = Enter panel point name from records in command 11.

<panel point name>= Enter panel point name from records in command 11.

<cross_section name> = Choose among the cross section declared in command 9.

<counter> = Counter

<end connection type> = Pinned | Riveted | Bolted | Welded | UserDefined
<member k value> = Enter k value.
<z unbraced length> = Enter z unbraced length value.

<y _unbraced length> = Enter y unbraced length value.

Truss
Double-click Truss 1 in the Bridge Workspace tree to open the Truss window. Scroll down to the Member

command and enter the word Counter for U3L4 and L3U4. Click OK to apply the changes and close the window.

Counters introduce nonlinearity since the structural model changes as the live load moves across the truss. The analysis
cannot use superposition of DL and LL or influence lines for computing LL effects. As a result, it is necessary to move
the live load vehicle across the truss and generate a load case for each vehicle position. Each load case must include

the factored dead load and the factored live load for a vehicle position.
The nonlinear analysis iterates for a solution for each load case by removing counters that are in compression and

including counters that are in tension for the combined factored DL + LL load case. The results of the nonlinear

analysis are scanned to determine the critical loading for each truss element. Another factored DL-only analysis is
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necessary for use in the rating equation. The factored LL for the rating equation is computed by subtracting the factored
DL for each truss element from the critical loading for the element.

D Truss - O X
Marne: IT'uss 1 Link with: Mone w
Description Gusset plates Specs Factors
Default rating method: LFR R
a

oLl Lo L1 LoL2
L L L2 oLz
213 L2 13 L2113

L34 L3 L4 L34
L4L5 14 L5 L213
L5L6 L3 L6 LoL2
Le6L7 L6 L7 LOL2

Lou1 Lo U1 Lout
uiuz U1 u2 uiu2
uz2us3 U2 u3 uvz2u3
U3u4 U3 U4 usu4
U4U5 U4 U3 v2uz
Usue Us Ue U1TU2
U6L7 U6 L7 LOU1

L1u1 L1 U1 L
L2uz2 L2 u2 L2uz2
L3U3 L3 U3 L3U3
L4U4 L4 U4 L3U3
L5U5 L5 U5 L2u2
LeUs L6 Us L1U1

Uiz Ul L2 Uiz
U2L3 U2 L3 U2L3
U3l4 U3 L4 U3L4 Counter
L3U4 L3 U4 U3L4 Counter
L4U5 L4 U5 U2L3
L5U6 LS Us U1L2

Line number: 1

View member cross section Verify

OK Apply Cancel
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T5 — Truss Enhancements

Follow the steps described previously to reopen the Schematic for Truss 1. The truss schematic is shown below. The

counters in the center panel (U3L4 and L3U4) are colored in green and all other members are colored in red.

Schematic — 0O x
Truss
B LR a e BRI
Truss with Counter
Truss with Counter - Simple Span Through Truss - Truss 1
6/21/2023
[69.00, 31.00] [92.00. 31.00]
[4;.00 29f07]_U72Q1_7—— 3 u3u4 477_,_7£JiU75 SgS.DU.Z‘J.DU]
[23.00, 23,0022 / s [138.00, 23.00]
Ut—" / T 6
L3u3 4 Laud s | 5u5
/ \ us LeUG UeL?
L2L3 \ \ L3L4 \ L4LS L5LE LBL7
To L1 12 3 b 16 L7
[0.00, 0.00] [23.00, 0.00] [46.00, 0.00] [69.00, 0.00] [92.00, 0.00] [115.00, 0.00] [138.00, 0.00] [161.00, 0.00]

Green lines indicating counters

Longitudinal Truss — Member Eccentricity

In-plane member eccentricity at a connection is entered using the MemberEccen command. The MemberEccen
command is an optional command entered after the Member command. The following is an excerpt from the Truss

Input Command Language manual.

6.13 MemberEccen Command

Use this command to describe the eccentricity of truss members. The eccentricity of a truss

member is in the truss main plane. No out-of-plane eccentricity will be considered.

Command
Command MemberEccen (<member name> <eccentricity=>)*
Description - .
<member name> = Enter the name of an eccentric member.

<eccentricity> = Enter the eccentricity.
Note:
1. The unit of eccentricity is the same as that specified by Properties conunand.

Example MemberEccen
U3uU4 0.5
L3L4 0.5

Double-click on Truss 1 node in the Bridge Workspace tree to open the Truss window. Scroll down to after the
Member command and before the Support command. Enter 0.5 in eccentricity for U3U4 and L3L4. Click OK to

apply the changes and close the window.
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The eccentricity is only applied to the rating by considering the axial force in the member to be acting at the user-
specified eccentricity thus causing a moment M = P x e about the axis perpendicular to the plane of the truss. The
eccentricity is not considered in the structural analysis and secondary effects are not considered. Load ratings for
eccentric members of a longitudinal truss are computed using the Secant Formula Method in the Load and Resistance

Factor Rating method.

D Truss — O X

Name: [Truss 1 Link with: MNone ~

Description Gusset plates Specs Factors

Default rating method: LFR W

[KFI]

Lou1

uuz
u2u3
U3u4
U4us
Usue
ueL7

L1u1
L2z
L3u3
L4U4
L5U5
LeUS

ULz
uzL3
U3Ld
L34
L4U5
L5UB

[KF RN

Lo
U1 uz
Uz u3
us u4
U4 Us
us uUe
ue L7

L1 U1
L2 U2
L3 U3
L4 U4
L5 U5
L6 U6

[KYT.E

Lou1
uiu2
u2u3
Usu4
u2u3
uiu2
Lou1

L1u1
Lz2uz
L3u3
L3u3
Lz2uz
L1u1

U1l L2 uiLz
uz2 L3 uv2Ls
U3 L4 U3L4 Counter
L3 U4 U3L4 Counter
L4 U5s U213
L5 U6 U1iL2

MemberEccen

U3u4 05
L3L4 0.5

Support
LO Roller
L7 Pinned

Line number: 1

View member cross section Verify

OK

Apply

Cancel
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LFR Analysis

To perform a rating on the Truss 1, select Truss 1 in the Bridge Workspace tree and click the Analysis Settings

button on the Analysis group of the DESIGN/RATE ribbon. The window shown below opens.

E Bridge Workspace - Truss with Counter AMALYSIS REPORTS ?
BRIDGE WORKSPACE WORKSPACE VIEW DESIGN/RATE REPORTING
o
o UE]-"
Analysis Engine
Events Qutputs
Analysis Results

Select the vehicle HS 20-44 under Inventory and Operating as shown below.

M Analysis Settings

Design review o Rating

Analysis type: Line Girder

Lane / Impact loading type: As Requested

Vehicles Qutput Engine Description

Traffic direction: Both directions
Vehicle selection

B-Vehicles

B} Standard
- Alternate Military Loading
- EV2
~EV3
~H 15-44
~H 20-44
~HS 15-44
~HS 20 (81}
~HS 20-44
-MNRL
-S4
-SU3
-SU6
- SUT
~Type 3
- Type 3-3

- User defined
- Temporary

Reset Clear Cpen template

Rating method: LFR.
Ao
A4 Apply preference setting: Mone
Refresh Temporary vehicles
Vehicle summary
- Rati ng vehicles
“Inventory
-HS 20-44
QOperating
.-HS 20-44
----- Legal operating
Addta |- Permit inventory
----- Permit operating
>
Remaove from
<<
Save template QK

Advanced

Apply

Cancel

Click OK to apply the analysis settings and close the window.
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Select Truss 1 in the Bridge Workspace tree and click the Analyze button from the Analysis group of the
DESIGN/RATE ribbon to perform the rating.

E Bridge Workspace - Truss with Counter ANALYSIS REPORTS ? =
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
2 | S &
Analysis |Analyze | Analysis Engine
Settings Qutputs
Analysis Results

Analysis
The Analysis window displays analysis progress messages during the analysis. Messages in blue are information
messages. Warning messages are in green and error messages are in red. The Analysis window shown below indicates

the analysis is successfully completed.

Analysis - 0O x

Analysis - Truss 1

i - Member - LaUq a
4 (@) Analysis Event - Member - LqUs
- - Member - L5U6
(&) Truss 1 Completed Specification Check.

Info - Finished LFR specification checking...
Writing Rating Reports...
Writing dead load analysis report...
Writing dead load model report...
Writing live load model report...
Writing truss member section property report...
Writing truss rating results report...

Info - LFR analysis successfully completed!
Info - Analysis completed!

1@ Errors | & Warnings

Type Description

Ay Warning - For tension member L3L4 with eccentricity, analysis will use the concentric axial rz

Close
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Tabular Results

When the rating is completed, results can be reviewed by selecting the Truss 1 member in the Bridge Workspace

tree and clicking the Tabular Results button on the Results group of the ribbon.

Br | Bridge Workspace - Truss with Counter ANALYSIS REPORTS ? = O x
BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING
1% - =]
= &= = N -
Analysis Analyze Analysis| Tabular |Specification  Engine Save
Settings Events || Results JCheck Detail Qutputs Results
Analysis Results
The window shown below will open.
& Analysis Results - Truss 1 — O
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary ~ O As requested Detailed Single rating level per row
. Live Load . Rating = Load Rating . Element o
Live Load = Rating Method Level (Tom) Rating Factor Name Lirnit State Impact Lane
# | HS 20-44 | Axle Load LFR | Inventory 29.89 0.830 L3U4 | AXIAL-TENSIOM | As Requested | As Requested
HS 20-44 | Axle Load LFR |Operating 51.86 1447 U3L4 | AXIAL-TENSION | As Requested | As Requested
HS 20-44 Lane LFR | Inventory 36.39 101 L3U4 | AXIAL-TENSION | As Requested | As Requested
Hs 20-44 Lane LFR. | Operating 63.66 1.768 U3L4 | AXIAL-TENSION | As Requested | As Requested

AASHTO LFR Engine Version 7.5.0.3001

Analysis preference setting: None

Close

Last Modified: 2/22/2024
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Longitudinal Truss - Suspended span

In this example, a truss bridge with a suspended span will be modeled. The following shows the model with two
anchor and cantilever spans and a suspended span (dashed lines). The two top chord, and two bottom chord elements
are removed from the model and a horizontal constraint is provided to eliminate instability in the model. No horizontal

forces are transferred between the suspended span and the cantilevers.

\ /|\
\ /I\
A |

/
/
/ / /
/ \y \N1y \
L__L_AL__L_AL__L_AOE

Vertical load transfer only /f
between suspended span and  Horiz constraint

cantilever

F-T-A-T -2
N VARN
N N
RN L/

pon A

Description of example truss bridge (T5-Truss-Enhancements-Suspended-Truss-Bridge.xml bridge file)

1. Figure 1 shows the schematic of the example truss bridge. The span layout is 110 ft, 154 ft and 110 ft. The
suspended span length is 88 ft.

11000, 7800k . 1,00,
00, Eﬂﬂf Q‘ "@E%,t A A B 17 00

[300.1400]  [35.00, 1400] [#7 0. 15001 1] 1 iﬁq ﬂf%‘ feih, 14.00) 600, 19.00] [ 49500, 14.00] [220.00, U Pl ! |37 0. 15.00] [lp.00. 14.00] [341.00, 14.00]

[0, 11,001 1 e 1 e M = TR Tt g RO 110
A - Nasis Mhpris Apaliold0m e ey Wsw NUERAE P ENENED U2 e 2T Yz uzs Aogabgarusn i

YY) LAY AU U, 00 . JRUEY [P W ANPY T O . . gt ek I g . Dy
00 0, D[RO, (B8 D0, (LG8 PO, GFOT K00, (88 PO, 0488 D0, CCOB3.00, P10 1o, FI 38 10, FL33 D0, BIGA130, ELA8 [0, E1G8 T, PL4G Po, B8 100, EL6 po, E280 i, (200 10, Koa o, K206 o, Co6e00, FEte o, KEae o, FEA8 [0, (706 10, K88 [0, K2k po, (w10, FEa Do, Foao po, [l

1

Figure 1

2. Figure 2 shows the schematic of the suspended span, which is from member L13U13 to L21U21.

[u‘|‘uo.00‘ b [121.00, 12.00) 132 00, 17.00 capnp 1700y 20N 1R00] [U225:-00
Ut [UIZ . b j4s0,1600] [231.00, 16.00] [uzz g Tz
1l 12 U1z [154.00, 14.00] [17.00, 14.00] [198.00. 14.00] [220.00, 1400] U2t

13
13014 4 e uig uzo
LAl LI Lanon

10U 424
1ous outt NGO Lo o o 1o N paupy Rzeuze fERVE |28U28 NZaUz
3014 [14014 15014 5016 18018 NATUIE ETIER BEMEATRENTIE 8020 LUz N2 1020

a0 X IETITREL » Liild " L2 - Lizlid Lidl] Liolie LiEL] L1711 IREIRE] Lidlzn Lonl ey - 121l . L22) ! Lrilod &
Lo L Lz [RE] L4 [SH L16 ur s [RE] L20 121 L2z 123 Lz4
[H0L00,000]  [12100,000]  [152.00,000]  [143.00,000]  [15400,000]  [165.00,0.00]  [17E00,0.00]  [187.00,000]  [196.00,0000]  [203.00,000]  [220.00,0.00]  [231.00,0.00]  [242.00,000]  [253.00.000]  [264.00

Figure 2

3. The suspended span is supported by the tension members L13U13 and L21U21. Chord members L121.13,

U13U14, L21L22 and U20U21 are built as false member to release axial displacements for simulating hinges.

Last Modified: 2/22/2024 11



T5 — Truss Enhancements

Steps to model the suspended span (Follow the steps with the T5-Truss-Enhancements-Suspended-Truss-Bridge.xml

bridge file)

1. Remove the false members L12L13, U13U14, L21L22 and U20U21 from the model.

[121.00, 13.00]
U

12

111 1zu11

L
[121.00,0.00]

[132.00,17.00 ]

iz

1zU1z

Lz

[132.00,0.00]

[143.00. 16.00] [231.00. 16.00]
Uiz [154.00, 14.00 ] [176.00, 14.00] [ 198.00, 14.00] [220000,14.00]  U21
13 U4 U1E [0 uzo
LUELL LUSLA
TR REITE Uz Nzzun
U4 pi4ing 13014 SU1E LIEUE 17U1E Tue pies AETE auz0 peouzo 2o
o Lizaiid Lidlis IRLART= LiEl1T Litld Lizlig IR ETRIN Lanl2q o
L3 L4 L& L7 Lig [RE] 2o =3}
[143.00, 0,00 ] [154.00,000]  [165.00,000]  [176.00,0.00]  [187.00,0000]  [198.00,000]  [209.00,0.00]  [22000,000]  [231.00,000]
Figure 3

2. Use the Support Command to set left and right anchor spans as simple support spans.

Support

LO Pinned
L10 Roller
L24 Roller
L34 Pinned

(25

[242.00, 17.00]
uz

uzz

suze pzuss e

L22 123

[242.00,0,00] 125

3. Use the UserDefined Support Command to add the horizontal restraint at L21 for providing horizontal

stability to the suspended span. L13U13 and L21U21 will provide vertical support to the suspended span.

Support

LO Pinned
L10 Roller
L24 Roller
L34 Pinned

L21 UserDefined True False False 1000000000000.0

4. Use the PanelPointLoad command to add the self-weight of the false members into the model. The vertical

load -0.36 kips is half of the self-weight of the false member.

PanelPointLoad
uU13 DC 0.0
u14 DC 0.0
L12 DC 0.0
L13 DC 0.0

Last Modified: 2/22/2024
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L21 DC 0.0
L22 DC 0.0
u20 DC 0.0
uz21 DC 0.0

-0.36
-0.36
-0.36
-0.36

D Truss

Mame: Truss 1

Description Gusset plates Specs

Default rating methad: LFR

/i False members

SM12L13 112 L13 Sectiond
SU13U14 U113 U14 Section9
SL21L22 L2171 122 Sectiond
SU20021 U20 U21 Sectiond

Factors

/gupport

LO Pinned
L10 Roller
L24 Roller
L34 Pinned

PanelPointLoad

U13 OC 0.0 -0.36
U14 OC 0.0 -0.36
L12 DC 0.0 -0.36
L13 DC 0.0 -0.36
L21DC0.0-0.36
L22 DC 0.0 -0.36
U20 DC 0.0 -0.36

Q21 DC0.0-0.36

L21 UgerDefined True False False 1000000000000.0

~

LL Distribution
OnelLane 0.76 0.5
MultiLane 1.08 1.0

Line number: 1

View member cross section

Verify

Link with:

Mone

QK

Apply

Cancel
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LFR Analysis and Rating Results

Perform an LFR analysis on Truss 1 with HS 20-44 vehicle in Inventory and Operating as shown in the previous
section of this tutorial.

The Rating Results Summary of Truss 1 is shown below.

=

Print

Print

Report type:

Live Load

HS 20-44
HS 20-44
HS 20-44
HS 20-44

™ Analysis Results - Truss 1

Rating Results Summary

Live Load
Type
Axle Load
Axle Load
Lane
Lane

Lane/Impact loading type

Rating Method

LFR
LFR
LFR
LFR

AASHTO LFR Engine Version 7.5.0.3001

Analysis preference setting: None

0 As requested

Rating

Level
Inventory
Operating
Inventory

Operating

Display Format

Detailed Single rating level per row
Load Rating Rating Factor Element Limit State
(Ton) Mame
3275 0910 U24U25 | AXIAL-TENSION
54.69 1.519 | U24U25 | AXIAL-TENSION
37.16 1.032 | U24U25 | AXIAL-TENSION
62.06 1.724 | U24U25 | AXIAL-TENSION

Impact

As Requested
As Requested
As Requested
As Requested

Lzne

As Requested
As Requested
As Requested
As Requested

Close
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Longitudinal Truss — Deck-through-configuration

This example will focus on windows for modeling a truss with a deck-through-configuration instead of the deck or
through configuration.

Click on the Suspended Truss Bridge node in the Bridge Workspace tree and click on the Open button from the
Manage group of the WORKSPACE ribbon (or double click on the Suspended Truss Bridge node in the Bridge

Workspace tree) to open the Truss Floorbeam Floor System Superstructure Definition window as shown below.

1 Bridge Workspace - Suspended Truss Bridge ANALYSIS REPORTS
BRIDGE WORKSPACE ~ WORKSPACE ~ TOOLS ~ VIEW  DESIGN/RATE  REPORTING

Eij BSC (B 00 B

Validate Save Close Export Refresh Open Copy Duplicate Delete

Bridge Manage

Workspace X Schematic 2 X Report & XK

Bridge Components
B ¢ Suspended Truss Bridge
- [ Components
[ Diaphragm Definitions
& Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors Analysis P X
EC Environmental Conditions
- OF Design Parameters
- &2 SUPERSTRUCTURE DEFINITIONS
\rrf Suspended Truss Bridge
r Y impact/Dynamic Load Allowance
T v

»

In the Truss Floorbeam Floor System Superstructure Definition window, the Half Deck selection in Main

member configuration is used to indicate the truss has a deck-through configuration.

&M Truss Floorbeam Floor System Superstructure Definition - a X
Definition | Analysis  Engine
Name: Suspended Truss Bridge
Description:
Default units: US Customary Main member span Deck type:
lengths along the
Number of main members: reference line: Member alt. types
Main member number of spans: span | Legth
Main member configuration: ~ Through ~ ()
Deck P | 11000
2 154.00
Half Deck
3 11000
Through
OK Apply Cancel
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T5 — Truss Enhancements

When Half Deck is selected in Main member configuration, the HalfDeckLineLocations command is used to
describe the panel points at the deck line locations. The following is an excerpt from the Truss Input Command

Language manual.

6.15 HalfDeckLinel.ocations Command

Use this command to describe the panel points at the deck line locations for a deck-through truss
configuration.

Command
Command HalfDeckLineL ocations
(<panel point name>)*
Description | <panel point name> = Enter panel point name from PanelPoint command

which describes the deck line locations.

Example
HalfDecklLinel.ocations

MO
M2
M4
M6
M8
M10

Last Modified: 2/22/2024 16
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Floor truss — Element loads and Interaction Rating for Axial and Bending

In this example, windows for modeling a floor truss using beam finite element instead of truss finite element will be
explored. Import the T5-Truss-Enhancements-with-Floorbeams.xml bridge file.

Modeling the truss members using beam elements are required when the stringers are located between panel points or
member loads are applied between panel points.

Expand the SUPERSTRUCTURE DEFINITIONS node Floor System GFS with Deck, MEMBER
DEFINITIONS, FLOORBEAM DEFINITIONS. Double click on Truss to open the Floorbeam Definition
window and navigate to the Geometry tab as shown below.

Workspace — 0O X

Bridge Compaonents

B M floor truss

- [ Compeonents

- [ Diaphragm Definitions

- [ Lateral Bracing Definitions

- MFFLRFD Multiple Presence Factors
- BB Environmental Conditions

- OF Design Parameters
= &) SUPERSTRUCTURE DEFINITIONS
B ko Floor System GFS with Deck
. j Impact/Dynamic Load Allowance
- 4 Load Case Description
- ZF Framing Plan Detail
- m Structurs Typical Section
- 4 Superstructure Loads
. E’J Shear Connector Definitions
- [ Stiffener Definitions
- FML Flgarbeam Member Lacations
- [ STRINGER GROUP DEFINITION GEQMETRY
B &) MEMBER DEFINITIONS
= &) FLOORBEAM DEFINITIONS
#- I Floorbeam Def 1
#- I Floorbeam Def 2
- I Truss
s [T STRINGER DEFINITIONS
- [ GIRDER MEMBERS
- FS6 Floar System Geametry
=l | BRIDGE ALTERNATIVES
# @ Alternative #1 (E) (C)
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This is the definition of the nodes for which the truss is defined.

M Floorbeam Definition - [m] X

Name:  Truss
Description Geometry Specs Factors Engine

Number of panels

Symmetrical
Panel point Type (:'(t) (fYt)
Lo Lower e 0.00 0.00
L Lower e 6.00 0.00
L2 Lower N 12.00 0.00
L2 Lower N 18.00 0.00
L4 Lower e 24.00 0.00
L5 Lower e 30.00 0.00
uo Upper e 0.00 6.00
> u Upper e 6.00 6.00
uz2 Upper ~ 12.00 6.00
u3 Upper ~ 18.00 6.00

U4 Upper e 24.00 6.00
us Upper v 30.00 6.00

New Duplicate Delete

0K Apply Cancel

Expand the Truss node and then the Truss Member Cross Sections node. Double click on rolled 6 x 20 to open the

Cross Sections window. This is the steel section used for the floorbeam truss.

M Cross Sections

Narme: rolled 6 x 20 Type:
Dimensions Top cover plates Bottom cover plates
Shape: W 6x20 e
Material: FY 36ksi Steel w
Top/bottom cover plates attachment: Bolted w

Last Modified: 2/22/2024 18



T5 — Truss Enhancements

Double click on the Truss Member Properties window. The Model truss member as beam element selection is

used to indicate whether to use truss or beam elements in the finite element model.

M Truss Member Properties — O >
Panel Panel £ axis ¥ ais
Member . - Length | unbraced unbraced ) End
name ?2::: pc;;nt (ft) length length Cross section connection K
(i) (ft)

> LoL wmw ~ | v 6 6 6 | rolled & x 20 ~ | Pinned 0.875
L2 L~ |2 v & & 6 | rolled 6 x 20 ~ | Pinned 0.875
L213 2 ~ |13 v [ & 6 | rolled 6 x 20 ~ | Pinned 0.875
L3L4 Lz~ 4 - 6 6 6| rolled 6 x 20 ~ | Pinned 0.875
L4L5 4 ~ |15 - 6 6 6 | rolled 6 x 20 ~ | Pinned 0.875
uout up ~ 6 6 6 | rolled & x 20 ~ | Pinned 0.875
uiuz U o~ Uz o 6 6 6| rolled 6 x 20 ~ | Pinned 0.875
uz2us uz ~ Uz v [ & 6 | rolled 6 x 20 ~ | Pinned 0.875
U3u4 us ~ U4 v 6 6 6 | rolled 6 x 20 ~ | Pinned 0.875
U4us U4 ~ U5 6 6 6 | rolled 6 x 20 ~ | Pinned 0.875
Lou w ~un - 8485281 | 8.483281 8.485281 | rolled 6x 20 ~ | Pinned 0.875
L Lo~ 6 6 6 | rolled 6 x 20 ~ | Pinned ™ 0.875
U2 n ~ |2z - 8485281 | 8485281 8.485281 | rolled 6x 20 ~ | Pinned 0.875
L2z 2 ~ U2 v [ & 6 | rolled 6 x 20 ~ | Pinned 0.875
L2u3 L2 o~ U3 8.485281 | 8483281 8.485281 rolled 6x 20 ~ | Pinned 0.875
uzL3 uz ~ |13 - 8485281 | 8483281 8.485281 | rolled 6x 20 ~ | Pinned 0.875
L3u3 B o~ u - 6 6 6 | rolled & x 20 ~ | Pinned 0.875
L34 L3 o~ 4~ 8.485281 | 8483281 8.485281 rolled 6x 20 ~ | Pinned 0.875
LaU4 4 ~ w4 [ & 6 | rolled 6 x 20 ~ | Pinned 0.875
U4L5 U4 ~ L5 v 8.485281 | 8.483281 8.485281 rolled 6x 20 ~ | Pinned 0.875

New Duplicate Delete
Madel truss member as beam element
QK Apply Cancel
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(30.0,6.0)
uo U1 U2 U3 U4 us
LO L1 L2 L3 L4 L5

(0.0,0.0)

When Model truss member as beam element is selected, the Truss Member Loads window allows to enter member

load to a distance from a panel point. For this example, this load will not be added.

M Truss Member Loads — O bt
Z
Distance 7 :PZ .t
— Fx — r’ x
¥
Concentrated
Member = Panel point | Load case DISE;’;CE {i}(p) {E;'p)
Uz v ~ |l Dcl o 3.83 I:l 0,400
New Duplicate Delete
0K Apply Cancel

When a floor truss is modeled using truss elements, live load analysis is performed by loading transverse load
combinations on influence lines through stringer reactions. When it is modeled using beam elements, all transverse

load combinations are analyzed as individual load cases, and the maximum and minimum forces are obtained by
scanning the results of these individual load cases.
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The Inventory and Operating rating factors are computed using the following flow chart. Please refer to the Truss

Method of Solution Manual for the description of the notations.

. Given: Pcr = 085Achr Pe = A%Fe
P, =0.85AF,
P =AP, =13F,
M, =AM, =13My
P=APLm M, =AMy

!

. Substituting Pand M P=R +RFR,
into 10-155 using M =M, + RFM,

R+RFP, (M, +RFM,)C

® ey [1_PtRFP:
’ R
aRF?+bRF +¢c=0 Obtain the RF by solving
the parabolic equation

<1

2
a:& (pick the smaller root
PR that is great than 0)
LIRS ERE N SRS
PCI' Pe PCI'PQ

SR A
i R

Substituting Pand M P=R +RFR,
‘ into 10-156 using M =M, + RFM,

'

® R+RFP, M, +RFM, _,
P)’ MP
1- P M,
P, M
RF = : -
® B,
P, M,
v

. Pick the smaller RF in steps 4
and 7 as the Final RF
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Floor truss — Specification Check Details

BrDR includes the ability to view truss member specific specifications checks. Analyze the floor truss from before
with LFR and the AASHTO HS 20-44 design truck in Inventory and Operating as shown below.

D Analysis Settings

Design review o Rating

Analysis type:

Vehicles =~ Output Engine Description

Traffic direction: Both directions w
Vehicle selection

B Vehicles
-Standard
Alternate Military Loading
Ev2
--EV3
--H 15-44
--H 20-44
-~HS 15-44
-HS 20 (S1)
--HS 20-44
..NRL
--5U4
--SU35
--SU6
--SU7
- Type 3
- Type 3-3
- Type 352
~Agency
~User defined
-Tempaorary

Reset Clear Cpen template

Line Girder w

Lane / Impact loading type: As Requested ~

Save template

Rating method: LFR

Apply preference setting: None

Refresh Temporary vehicles

Vehicle summary

5 Rating vehicles
Inventory

' -Hs 20-44
Qperating

"-Hs 20-44
I-Legal operating
|-Permit inventory
Permit operating

Add to

£

Remove from

<<

OK

Advanced

Apply

Cancel

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

Expand the Floor System Geometry, FLOORBEAM MEMBERS, Floorbeaml, FLOORBEAM MEMBER
ALTERNATIVES. Right click on Alt #1 and click Analyze to analyze the selected definition.

- ) MEMBER DEFINITIONS

< I Truss

- [T GIRDER MEMBERS

Last Modified: 2/22/2024

- ETSTRlNGER GROUP DEFIMIT "
= Open
= ) FLOORBEAM DEFINITIC DJ Copy
#- I Floorbeam Def 1 [} Duplicate
#- I Floorbeam Def 2 38 Delete
| Analyze
- E’ STRINGER DEFINITIONS . yz
=] Validate
FS6 Floor System Geometry @ View Summary Report
% [ STRINGER UNIT LAYOU]| [@] View Detailed Report
= &) FLOORBEAM MEMBERS) By Schematic
= I Flaorbeaml @ G | Pret
FSR Flogrbeam Strin Eneral Frelerences
- =3 FLOORBEAM ME E‘j Close Bridge Workspace
" T Alt# () ()]
#- I Floorbeamd
#- I Floorbeam3
22




T5 — Truss Enhancements

When the rating is finished spec check details can be reviewed by clicking the Specification Check Detail button

on the Results group of the DESIGN/RATE ribbon.

E Bridge Workspace - floor truss AMALYSIS REPORTS.

BRIDGE WORKSPACE

TOOLS

WORKSPACE VIEW DESIGN/RATE REPORTING
s

= & % H

Tabulay Specification | Engine Results Save
Resultd Check Detail [Outputs Graph Results

3% >
A= =

Analysis Analyze Analysis
Settings Events

Analysis Results

Workspace & X Schematic & X Report

Bridge Components
B (&3 FLOORBEAM DEFINITIONS -
I Floorbeam Def 1
I Floorbeam Def 2
I Truss

[Z7 STRINGER CEFINITIONS
- [ GIRDER MEMBERS
= FSE Floor System Geometry

7 STRINGER UNIT LAYOUT

= &3 FLOORBEAM MEMBERS

& T Floorbeam1
- FSk Floorbeam Stringer Reactions
- |&3 FLOORBEAM MEMBER ALTERNATIVES
I at#1(E) (Q

I Floorbeam2
I Floorbeam3
I Floorbeamd4 a
I Floorbeam5
I Floorbeamé
I Floorbeam?
I Floorbeam8
#- I Floorbeamd
= &) BRIDGE ALTERNATIVES

@ Attemative #1 (E) (O)

Analysis
Analysis - Alt #1
& Analysis event a

4 @ AR#

i S B

@ Unit1 Stringer:Alt] o —

o

@ Unit1 Stringer2:Alt1

& Unit1 Stringer3:Alt1 vl Tuoe

The window shown below will open.

-
|
]

b
X

Info - Analysis comp

]
b4
»

L@ Errors /0y ‘Warning

Close

M Specification Checks for Alt #1 - 4 of 80 - O

Articles

P,D All articles ~

Generate Format
Bullet list ~

Properties

Specification filter Report

4 |_| Superstructure Component
4 |_|Stage 3
4| Alt#1

g LoL

[
[
L34
ylas
|Juout
ljuiuz
lguzuz
Iju3u4
| u4us
|y Lot
=L
lguie
g L2uz
IgL2u3
ljuaLz
gL3u3
JL3u4
| LA
Ju4Ls

Specification reference Limit State Flex. Sense
10.54.1.1 Maximum Axial Load Capacity N/A
10.54.2.1 Compute Fe /A
+" 68.5 Axial Tension and Compression N/A

LFD Steel Truss Allowable Tension Net Section N/A

Pass/Fail
General Comp.
General Comp.
Passed

General Comp.

Last Modified: 2/22/2024 23



T5 — Truss Enhancements

E Spec Check Detail for 10.54.1.1 Maximum Axial Load Capacity — O *

10 STRUCTURAL STEEL a
10.54 COMPRESSION MEMEERS

10.54.1 Zxial Leading

10.54.1.1 Maximum Capacity

{RASHTO Standard Specifications for Highway Bridges, Seventeenth Edition - 2002

Steel Bolled Shape - Truss Member L4L5 (Secticm:rclled & x 20) - Center Stage 3
Cross-section Properties:

Web Depth = 5.4700 (in)
Web Thick = 0.2600 (in)

Web Fy 36.0000 (ksi)
Compocnent Widch Thick Fy
{in) (in) (ksi)
Top Flange 6.0200 0.3650 36.0000
Bot Flange 6.0200 0.3650 36.0000
SUMMERY :
Pu = .85*L3*Fcr {10-150)
where Pu = Maximum Axial Strength (kips)
ks = Cross-secticnal area (in~2)
Fcr = Maximum Buckling Stress (ks3i)
K*Lc (2*Pi~2#E)
IF —--—— «= SQRT(-—————- ) THEN {10-152)
r  Ey )
[ Fy (K*Lc) ~2]
Fecr = Fy*[1.0 - —————— (——=} ] (10-151)
[ 4*Pi~2*E (r ) ]
ELSE
pi~2*E
For = —————————- {10-153)
(K*Lc/r) ~2

Y-BXTS RESULTS *##4 s &4k ks s hh ks hh ks s hhh s

Effective Length Factor, K = 0.8750

Length between supports, Lo = 72.0000 (in)

Radius of Gvration, r = 1.5052 (in) v
4 L]

QK

Floor truss — Boundary Conditions
Before BrDR version 6.3, the supports at the four corners of a truss floorbeam was modeled as pinned supports. In the

current version. the user can select the desired support conditions for the four corners.

Last Modified: 2/22/2024 24



	BrDR Tutorial
	Topics Covered
	Truss Manuals
	Longitudinal Truss – Counters
	Schematic - Truss
	Truss

	Longitudinal Truss – Member Eccentricity
	LFR Analysis
	Analysis
	Tabular Results

	Longitudinal Truss - Suspended span
	LFR Analysis and Rating Results
	Longitudinal Truss – Deck-through-configuration
	Floor truss – Element loads and Interaction Rating for Axial and Bending
	Floor truss – Specification Check Details
	Floor truss – Boundary Conditions


