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T1 — Truss Floorbeam Stringer Example

CL North Trussﬂ‘

S1

S2

S3

FB1
FB2
FB3
FB4
FB5
FB6
FB7
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S5

S6

S7

CL South Truss j

Plan View

Truss Live Load Distribution Factors

A A

35'-0"

Force
1 Lane DF =(31.25 + 25.25)/35 = 1.61 wheels
Multi Lane DF = (31.25 + 25.25 + 19.25 + 13.25)/35 = 2.54 wheels

Deflection

1 Lane DF = 2 wheels/2 trusses = 1.0 wheels

Multi Lane DF = 4 wheels/2 trusses = 2.0 wheels
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T1 — Truss Floorbeam Stringer Example

BrDR Tutorial

This example describes entering a truss-floorbeam-stringer system and performing a rating of the truss.

Topics Covered
e  Truss description and analysis.
e  Truss-floorbeam-stringer system superstructure.

e Truss line superstructures.

Truss description and analysis

Trusses are described in BrDR by entering a text description of the truss in the BrDR Truss Command Language.
This language contains commands to describe the truss geometry, members, loads, etc. The Truss Command

Language User Manual can be accessed from the Help menu in BrDR as described below.

First from the Bridge Explorer create a New bridge and enter the following description data.
r .
or | AASHTOWare Bridge Design and Rating ? = O x

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WIEW

|_I_| & Import &ﬁl

Mew tJ Batch Find

Bridge Manage
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T1 — Truss Floorbeam Stringer Example

M New Bridge - O X
Bridge Workspace View
Template Superstructures
Bridge ID:  Truss Example 1 NEI structure ID (8):  Truss Example 1 Bridge completely defined Culverts
Substructures
Description Description (cont'd) Alternatives Global reference point Traffic Custom agency fields
MName: Truss Example 1 Year built: 1930
Description:
Location: Hornell Length: 110.00 ft
Facility carried (7): Route number:  SRZ1
Feat. intersected (6): Mi. post:
Default units: US Customary w
Bridge association...
CK Apply Cancel

Click OK to apply the data and close the window.

Click on the Bridge Workspace ribbon to access the Support menu and click on the Help button as shown below.

-
fr | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? = O *

[ BRIDGE WORKSPACE l WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

o H o< =

Validate Save Close Export Refresh Cpen

Bridge Manage
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T1 — Truss Floorbeam Stringer Example

In the Engine Help column select either AASHTO Truss LFR or AASHTO Truss LRFR to access the Truss Input
Command Manual and Truss Method of Solution for the selected engine. Double-click on Truss Input Command
Manual from the Engine Help Configuration column to open the truss input command manual for the selected

engine as shown below.

Bridge Workspace - Truss Example 1 - O *
a
Support
J)L/ Help Topics
@ Getting help using the software

L@ Frequently Asked Questions

Find questions that are frequently asked

. Support
|
I\!_j/' Find more information on technical support

Engine
Engine Help Engine Help Configuration
AALSHTO Metal Culvert LFR ‘ Truss Input Command Manual
AASHTO Metal Culvert LRFR Truss Method of Solution
AASHTO Timber ASR
AASHTO Timber LRFR

| AASHTO Truss LFR

AASHTO Truss LRFR

Maderc ASR

4

Set As Main Engine Help

BrDR analyzes and rates trusses using the BrDR Truss analysis engine. The BrDR Truss analysis engine analyzes a
finite element model of the truss and computes rating factors using the analysis method type selected (LFR or LRFR).

The truss is analyzed for axial force only, bending due to load eccentricity is not considered.

@The text description of the truss will include the following steel material and shape names that are entered
here in the BrDR Bridge Workspace. The names in the Bridge Workspace should exactly match the names used

in the truss command text description.
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T1 — Truss Floorbeam Stringer Example

The partially expanded Bridge Workspace tree is shown below.
r ]

Workspace — 0O X

Bridge Components

=l M Truss Example 1
- [ Companents
2 Diaphragm Definitions
B Lateral Bracing Definitions
-~ |3 SUPERSTRUCTURE DEFINITIONS
""" &) BRIDGE ALTERNATIVES

Bridge Materials
To enter the materials to be used by members of the bridge, in the Components tab of the Bridge Workspace, click

on the * button to expand the tree for Materials.

The tree with the expanded Materials branch is shown below.

Workspace — 0O X

Eridge Companents

= |;ﬁ Components
- [ Appurtenances
[ Beam Shapes
E:f Connectors
E? Factors
[E7 LRFD Substructure Design Settings
I} Materials
E-? Aluminum
Ej Concrete
Ej' Prestressz Bar
Ej Prestress Strand
2 Reinforcing Steel
& soil
[ Structural Steel
B [ Timber
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T1 — Truss Floorbeam Stringer Example

To add a new structural steel material, in the Components tab of the Bridge Workspace, expand Materials, click on
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.

r |
ler | Bridge Workspace - Truss Example 1 AMALYSIS REPORTS ? = o *

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

H da& < P

Save Close Export Refresh New
Bridge Manage
Workspace =X Schematic X Report # X
Bridge  Components
Companents
Wﬂppurtenances
- [ Beam Shapes
- ﬁ?Connactors
[ Factors
- [Z LRFD Substructure Design Settings
=) Materials
- [ Aluminum
@Ccncrata
@PrestressBar
[aPreslrEsssirand Analysis X
B Reinforcing Steel
- B Soil
- [ Structural Ste
B B Timber | MNew
[~ Analyze
@ View Summary Report
@ View Detailed Report
% General Preferences
B Close Bridge Workspace
[ 4
Enter the structural steel material as shown below.
™ Eridge Materials - Structural Steel — O X
Mame: Truss Steel
Descnphion:  Built 1905 to 1936 - steel unknown
Material properties
Specified minimum yield strength (Fy):  30.0000044 kesi
Specified minimum tensile strength (Fu):  60.0000087 ki
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 ket
Modulus of elasticity (E): 20000.004206 ksi
Copy to library... Copy from library... OK Apply Cancel

Click OK to apply the data and close the window.
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Add another structural steel material by opening the Bridge Materials - Structural Steel window as described above.
To save some time, add the steel material by selecting from the Steel Materials Library by clicking the Copy from
library button. The following window opens.

D Library Data: Materials - Structural Steel - O x
Mame Description Library Units Fy Fu
Grade 345 AASHTO M270M Grade 345 Standa... | Sl / Metric 34500 | 450,00 -
Grade 345W AASHTO M270M Grade 345W Standa... | Sl / Metric 34500 | 485.00
»  Grade 36 AASHTO M270 Grade 36 Standa.. | US Customa... | 36.000 58.000
Grade 485W AASHTO M270M Grade 485W Standa... | Sl / Metric 43500 620.00
Grade 50 AASHTO M270 Grade 50 Standa... | US Customa... | 50.000| 65.000
Grade 50W AASHTC M270 Grade 50W Standa.. | US Customa... | 50.000| 70.000
Grade 690 - = 65 to 100 incl. AASHTO M270M - over 65 to 100 mm thick, inclusive Standa.. | SI/ Metric 62000 | 690,00
Grade 690 <= 65 mm AASHTO M270M Grade 690 up to 85 mm thick, inclusive Standa... | S/ Metric 690.00 | 760.00
Grade 690W - > 65 to 100 incl, AASHTO M27T0M - over 65 to 100 mm thick, inclusive Standa... | SI/ Metric 62000 | ©690.00 v
4 L]
QK Apply Cancel

Select the Grade 36 material and click OK.

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

% Bridge Materials - Structural Steel — O >

-

Grade 3

(=]

MNarme:

(&3]

Descnption:  AASHTO M270 Grade 32

Material properties

Specified minimum yield strength (Fy): 36.0000052 ksi
Specified minimum tensile strength (Fu):  58.0000084 ksi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 kcf
Modulus of elasticity (E): 20000.004206 ksi
Copy to library... Copy from librany... oK Apply Cancel

Click OK to apply the data and close the window.
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Similarly, add a new concrete material, by clicking on Materials, Concrete, and select New from the Manage group

of the WORKSPACE ribbon (or right mouse click on Concrete and select New). The window shown below will

open.

M Bridge Materials - Concrete

MNarme:

Description:

Compressive strength at 28 days (fc):
Initial compressive strength (f'ci):
Composition of concrete: Normal
Density (for dead loads):
Density (for modulus of elasticity):
Poisson's ratio: 0.200
Coefficient of thermal expansion (a):  0.0000060000
Splitting tensile strength (fct):
LRFD Maximum aggregate size:
Compute
Std modulus of elasticity (Ec):
LRFD modulus of elasticity (Eck:
Std initial modulus of elasticity:
LRFD initial modulus of elasticity:
Std modulus of rupture:
LRFD modulus of rupture:

Shear factor: 1.000

Copy to library...

ksi

ksi

kcf
kcf

1/F

ksi

ksi

Copy from library...

QK

Apply

Cancel

Add the concrete material by selecting from the Concrete Materials Library by clicking the Copy from Library

button. The following window opens:

D Library Data: Materials - Concrete — [m| *
. . Std
Std modulus LRFD modulus | Poisson LRFD
L . B , DL Modulus Modulus
MName Description Library Units fic . alpha . of of Modulus
i density  density - - . of
elasticity elasticity ratic of rupture
rupture
Class A Class A cement concrete | Standa.. | 51/ Metric 28.... 0.00001080... | 2400...| 2320.00 25426.08 2773036 0.200 333
> Class A(US) | Class A cement concrete | Standa.. | US Customa... | 4.0. 0.00000600... 0.150 0.145 364415 3086.55 0.200 048
Class B Class B cement concrete | Standa.. | 51/ Metric 17.... 0.00001080... | 2400...| 2320.00 19811.84 2352023 0.200 2.60
Class B (US) Class B cement concrete | Standa.. | US Customa... | 24. 0.00000600... 0.130 0.145 282275 336812 0.200 037
Class C Class C cement concrete | Standa.. | 51/ Metric 28.... 0.00001080... | 2400...| 2320.00 25426.08 2773036 0.200 333
Class C{US) | Class C cement concrete | Standa.. | US Customa... | 4.0. 0.00000600... 0.130 0.145 364415 3086.55 0.200 048
QK Apply Cancel
Last Modified: 6/21/2024 10




T1 — Truss Floorbeam Stringer Example

Select the Class A (US) material and click OK. The selected material properties are copied to the Bridge Materials

— Concrete window as shown below.

#Dy 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: MNormal w
Density (for dead leads): 0.15 ket
Density (for modulus of elasticity): 0.145 ket
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): 3644149254 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: ksi
LRFD modulus of rupture: 0479857 ksi
Shear factor: 1
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.
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T1 — Truss Floorbeam Stringer Example

Beam Shapes

To enter a steel beam shape to be used in this bridge expand the tree labeled Beam Shapes and Steel Shapes as shown
below. The partially expanded Components tree with the Steel Shapes node expanded is shown below.

Workspace - 0 X

Bridge Companents

= 2 Components
I8 [&}'Appurtenances
= &) Beamn Shapes
- B’ Prestress Shapes
- |2 Steel Shapes
[:fjAngles
[,7_7 Channels
[,PJI Shapes
----- B Tees
- E?Timber Shapes
- @Conn ectors
- ET Factors
- [ LRFD Substructure Design Settings
[ ET Materials

I
Lt

To add a new steel | shape, click on the 1 Shapes node in the Components tree and select New from the Manage
group of the WORKSPACE ribbon (or right mouse click on | Shapes and select New or double click on | Shapes in
the Components tree). The window shown below will open.

r

al
or | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? = [m] X
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
_ 1 &
Save Close Export Refresh New
Bridge Manage
Workspace # X Schematic e Report & XK
Eridge Compaonents
E 2 Companents
b [P)Appurtenances
= |5} Beam Shapes
B [ Prestress Shapes
= ) Steel Shapes
@Angles
- [ Channels
1 5hap & X
- [ Tees | New
+] @Tlmber Sha 7 Analyz
- @Cunne(tor; ~
H E}Fadors D V Summary Report
- [T LRFD Substruc [@ View Detailed Report
i [ Materials £} General Preferences
&l Close Bridge Workspace
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T1 — Truss Floorbeam Stringer Example

Select the Rolled shape type as W shape and click the Copy from library... button. The Steel Shape Selection
window will appear.

D Steel | Shape = O X
Name: Rolled shape type
o W shape M shape
Description: S shape HP shape
Dimensions Properties

Copy to library... Copy from library... QK Apply Cancel

This window displays all 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 W12x79 (Year — 1994) and click OK.

M Steel Shape Selection >
Library Unit system
O stancard S|
Agency defined 0 Us
Shape Year Depth (in) Load (Ibs/ft) Sxx (in*3)
W12x72 2011 12.3000 72,000 97.073 -
W 12x79 2011 12.4000 79.000 106.774 8
¥ W12x79 1594 12.3800 79.000 106.947
W 12x87 2011 12.5000 87.000 118.400
W 12x87 1994 12.5300 87.000 118117
W 12x96 2011 12.7000 96.000 131181 -
oK Cancel
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The beam properties are copied to the Steel | Shape window as shown below.

™ Steel | Shape - O X
Mame: W 1279 Rolled shape type
W 1279 Imported from AISC Tables (1994) O Wshape M shape
Description: 5 shape HP shape

Dimensions Properties

1.4375 in
0.7350 in
12.3800 in
0.4700 L
2.0800
Copy to library.., Copy from library... 0K Apply Cancel

Click OK to apply the data and close the window.

Similarly, add the following steel | shapes:
W12x65 (Year — 1994)

W21x57 (Year — 1994)

W16x57 (Year — 1994)

W33x221 (Year — 1994)

Last Modified: 6/21/2024 14



T1 — Truss Floorbeam Stringer Example

To add a new steel channel shape, click on the Channels node in the Components tree and select New from the
Manage group of the WORKSPACE ribbon (or right mouse click on Channels and select New or double click on

Channels in the Components tree). Enter the following information in Dimensions and Properties tabs as shown
below, since it is not available in the standard library.

M Steel Channel - O *
Name: C 15x45 Channel type
From NY o American standard
Description: Miscellaneous
Dimensions Properties
0.7900
P 0.6500 in
0.6500 - x
15.0000 in
0.6500 in
3.6180 in
Copy to library... Copy from library... OK Apply Cancel
M Steel Channel - O *
Narme: C 15x45 Channel type
From NY o American standard
Description: Miscellaneous
Dimensions Properties
Area: 13.220 in*2
Nominal load: 45,000 Ib/ft
Max. flange fastener: in
I in"4
hy: 10.300 in*4
Copy to library... Copy from library... OK Apply Cancel

Click OK to apply the data and close the window.
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Similarly add the following channel shapes as shown below.

™ Steel Channel

MName: C 15x55 Channel type
O American standard
From NY
Description: Miscellaneous
Dimensions Properties
0.8200
0.6500 in
0.6500 r
15,0000 in
v L e in
in
3.8140 in
Copy to library... Copy from library... QK Apply Cancel
™ Steel Channel - O
MName: C 15x55 Channel type
o American standard
From NY

Description: Miscellaneous

Dimensions Properties

Area: 16.160 in*2

Nominal load: 55.000 Ib/ft

Max. flange fastener: in

[z 429,000 in"4

by: 12.100 in*4

Copy to library... Copy from library... QK Apply Cancel

Last Modified: 6/21/2024
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D Steel Channel - O
Name: C 15x50 Channel type
C 15%50 Imported from AISC Tables (1994) O American standard

Description: Miscellaneous

Dimensions Properties

0.7980
I 0.6500 in
14375
LI i
0.7160 i
15.0000 in
v in
0.3830 in :
3.7160 in
Copy to library... Copy from library... oK Apply Cancel
M Steel Channel - O
Name: C 15x50 Channel type
€ 15450 Imported from AISC Tables (1994) © American standard

Description: Miscellaneous

Dimensions Properties

Area: 14,700 in*2

MNominal load: 50,000 Ib/fe

Ma. flange fastener: in

Lz 404,000 in"4

hy: 11.000 in*4

Copy to library... Copy from library.. oK Apply Cancel

Last Modified: 6/21/2024
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Bridge Appurtenances

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

= al
e | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? = [m] X

BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING

B @ez [0

Save Close Export Refresh

Eridge Manage

Workspace Fs Schematic s X Report

2
X

Bridge Compenents
B & Com ponents
& ) Appurtenances

=dc
[F}T Medi

[ Parap
[a Railin
= |3 Beam Sh
- E’ Prest
[ steal
- [ Timb
- EJ Connect:
- [ Factors
[E7 LRFD Substructure Design Settings
- [ Materials

New

Analyze
View Summary Report
View Detailed Report

General Preferences

B& e R

Close Bridge Workspace

Enter the following generic appurtenance to model the curb.

M Bridge Appurtenances - Generic — O *
Marne: Curb
Description:

All dimensions are in inches
Distance from edge to centroid: 45000

Reference Line —m Barrier load: g5 kip/ft

Width:
0.0000

Effective wind

height: l4—— Generic Shape
0.0000

w Back Fraont

Copy from library... OK Apply Cancel

Click OK to apply the data and close the window.
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The partially expanded Bridge Workspace tree is shown below.

Workspace — O x

Bridge Companents

= i) Components
- ) Appurtenances
- & Generic
. * Curb
~ [ Median
- B Parapet
----- [ Railing
B &) Beamn Shapes
il [T Prestress Shapes
=1 |5 Steel Shapes
@Angles
= 3 Channels
----- [ C13xd5
----- [ C15x55
----- [ C15x50
----- [ C15x40
= =3 | Shapes
----- T W 12x79
----- T W 12x85
----- T W 2157
----- W 16x57
----- 1T W 33221
..... Ej‘ Tees
[#E- @' Timber Shapes
[ Ej'{:onnectu:rrs
B [ Facters
- [E LRFD Substructure Design Settings
B ) Materials
E?Aluminum
= &3 Concrete
----- T Class A (US)
: Ej Prestress Bar
: Ej' Prestress Strand
- [ Reinforcing Steel
& soil
=3 Structural Steel
L. T Truss Steel
----- T Grade 36
B B Timber

=
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Truss-floorbeam-stringer system superstructure.

Return 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.

=
ﬂ Bridge Workspace - Truss Example 1 ANALYSIS REPORTS
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
= 1 [
Save Close Export Refresh New
Bridge Manage
Workspace = X Schematic X

Bridge Components
= ™ Truss Example 1
[ Companents
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
[ SUPERSTRUCTURE DEFINITION
~ [ BRIDGE ALTERNATIVES

A

Summary Report
View Detailed Report
Wizard

Import Design Tool File

General Preferences

Be vEB e Rl

Close Bridge Workspace

Report

b
X

z
X

Selecting Truss system superstructure displays two types of truss system superstructure definitions. Select Truss

Floorbeam Stringer and click OK.

M New Superstructure Definition

Girder system superstructure

Flaar system superstructure
Floor line superstructure
o Truss system superstructure
Truss line superstructure
Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

——

=

Trugs Flootbeam Stringer Truss Floorbeam

oK Cancel

Girder line superstructure SUpErstrutiure cetni o
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T1 — Truss Floorbeam Stringer Example

The Truss Floorbeam Stringer Floor System Superstructure Definition window will open. Enter the data as shown

below.

D Truss Floorbeam Stringer Floor System Superstructure Definition

Definition Analysis Engine

Stringers frame into floorbeam: H

Number of stringer units: 6

Deck type: Concrete Deck

Member alt. types

Mame: Truss [TFS]
Description:
Default units: US Customary  ~ Main member span
lengths along the
Number of main members: 2 L reference line:
Msin member number of spans: 10 Length [ [ER
Span o
Main member cenfiguration: Through ~ L} P/5
Number of stringers: 70 ' J‘ Qﬂﬂ.ﬂﬂ

@Be sure to select the Main
member configuration as Through.
This specifies that live load is
applied to the bottom chord of the

truss.

v

oK

Apply Cancel

Click OK to apply the data and close the window.

Stringer Units are the portions of the structure where the stringers are to be analyzed as structurally continuous units.

In this structure, the stringers are simple spans and there are 6 stringer units.

CL North Truss

FB1

CL South Truss
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T1 — Truss Floorbeam Stringer Example

Load Case Description
Expand the Truss [TFS] superstructure definition and 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.

4D Load Case Description - m] X
Lead Descripti s T Time"
oad case name escription age ype (days)
DCl DC acting on non-composite section MNon-composite (Stage 1) ~ | DDC ~
D2 DC acting on long-term composite section | Composite (long term) (Stag... ~ | D,DC ~
DwW DW acting on long-term composite secti... | Composite (long term) (Stag... ™ | DDW e
5> SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) ~ | bpc ~
“Prestressed members only ~00 d¢fault load New Duplicate Delete
case descriptions
0K Apply Cancel

Click OK to apply the data and close the window.

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 truss spacing and stinger spacing as shown below.

D Structure Framing Plan Details - ] X
Mumber of main member spans: MNumber of main members: Number of stringers:
Layout Diaphragms
Main member Member spacing orientation Stringer spacing:
support skew:
Stringer spacing
i (ft)
Sy Skew Stringer
(degrees) bay | Startof = Endof
» 1 0,000 Main member spacing: stringer | stringer
2 0.000 Member spacing 1 500 500
Truss () 2 500 5.00
b
3 | Startof | Endof 3 5.00 5.00
member | member
4 5.00 5.00
b 1 35.00 35.00
5 5.00 5.00
b 6 5.00 5.00
0K Apply Cancel

This structure does not have a diaphragm or lateral bracing on the truss members, so no data is entered on the

Diaphragms tab. Click OK to apply the data and close the window.

Last Modified: 6/21/2024
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T1 — Truss Floorbeam Stringer Example

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 and select

Schematic from the menu).

-
o | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? - o X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

4 s =
Save Close Export Refresh Open Schematic
Bridge Manage
Workspace £ X | Schematic % X | Report P

Bridge  Components
B @ Truss Example 1
Bl [ Components
[ Diaphragm Definitions
[ Lateral Bracing Definitions
& [ SUPERSTRUCTURE DEFINITIONS
B bd Truss [TFS]
A Impact/Dynamic Load Allowance
b Load Case Description
45 Framing Plan De*=il
T Structure Typics| =5 Open
2 Superstructure | [~ Analyze
B Gusset Plate D2l (5 e Summary Report is % X
[ Shear Connecto| -
& [ Stiffener Definit @ view Detailed Report
FHL Floorbeam Men|_[itl Schematic
[EJ STRINGER GRO| §; General Preferences
[ MEMBER DEFIN| [ Close Bridge Workspace
B [ TRUSSES
[# FSGFloor System Geometry
[} BRIDGE ALTERNATIVES

E

&

&

2

The schematic for the framing plan does not show any floorbeams and stringers because the floorbeams and stringers
are not yet defined.
Schematic — 0O X

Framing Plan
B LRAAY B 0% -

Truss Examphe 1
Truss Example 1 - Trus [TFE]
R

41

Truss 1

ot
Bl dad gresan (stringiar] and biua Moor beam) Ines indicake thay ans inckadiad in the analyss.

Truss 2
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T1 — Truss Floorbeam Stringer Example

Structure Typical Section - Deck

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

Workspace tree. Input the data to locate the truss and stringers with respect to the left edge of the deck as shown

below.
% Structure Typical Section - O *
11 Distance from left edge of deck to i Distance from right edge of deck to
: superstucture definition ref. line |, superstructure definition ref. line :
: L_ Superstructu_re [Drefinition :
i | Reference Line i
Left edge Io!f : :
e T T T (T T T T|
stringer [T t !

P edge of deck to first main member :

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Superstructure definition reference line is  within ~  the bridge deck.
Start End
Distance from left edge of deck to 1650 &
superstructure definition reference line:
Distance from right edge of deck to 1650 &
superstructure definition reference line:
Left edge of deck to first main member: -1.00 ft 2 Enter a negative distance to
Left edge of deck to first stringer 1.50 ft indicate that the truss is to the left
of the edge of deck.
OK Apply Cancel
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Enter the remaining structure typical section data as shown below.

Structure Typical Section — Deck (cont’d)

The Deck (cont’d) tab is used to define 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.

Dy Structure Typical Section - a X

Distance from leh =dge of deck to | Distance from right edge of deck o
supershucture definiion ref. line | superstructurs defiition ef, ine

i
i

l— Superstructure Defirition !

Reference Line i

Lett edge :
i

i

i

decklnhvt«i{ T T T 1 1 T T II

stringer |1

si—— Left edge of deck to first main member

Deck Deck(contd) Parapet  Median  Raling  Generic  Sidewalk  Lane position  Stripedlanes  Wearing surface
Deck concrete: Class A (US) v

Total deck thickness: 100000 in

Deck crack control parameter: kip/in

Sustained modular ratio factor:

oK Apply Cancel

Structure Typical Section — Generic

Click the New button to add a row to the table. The Name of the generic barrier defaults to the only barrier described

for the bridge. The competed tab is shown below.

D Structure Typical Section - O X
l4—— Generic Shaps
Back Frant
Deck  Deck(contd) Parapet Median  Raiing = Generic = Sidewalk  Lane position  Stripedlanes  Wearing surface
Edge ofdeck | Distance at = Distance at Eront face
Name Load case Measure to | dist. measured start end
orientation
from (i) ()
Curb ~ | DC2 ~ | Back v | LeftEdge 0.00 0.00| Right
Curb ~ | DC2 ~ | Back ~ | RightEd.. ~ 0.00 0.00| Left ~
New Duplicate Delete
oK Apply Cancel
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Structure Typical Section — Lane Positions

Select the Lane position tab. This tab defines the travelways for the vehicles . 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.

™ Cornpute 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 Y p Y P

travelway to superstructure | travelway to superstructure

number definition reference line definition reference line definition reference line definition reference line
at start (4) at start (B) at end [A) at end (B)
(ft) (ft) (ft) (ft)
» -15.75 15.75 -15.75 15.75
Apply Cancel
The Lane Position tab is populated as shown below.
#I Structure Typical Section - O *
" (8] i
[B], 4 Superstructure D efinition Reference Line
'| Travelway 1 i< 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
T I travelway to superstructure | travelway to superstructure = travelway to superstructure = travelway to superstructure
r:auvnil‘:eary definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) atend (&) at end (B)
(1) (ft) (ft) (ft)
> 1 -15.75 15.75 -15.75 15.75
LRFD fatigue
Lanes available to trucks:
Override  Truck fraction: Compute New Duplicate Delete
CK Apply Cancel

Click OK to apply the data and close the window.
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Schematic — Structure Typical Section
While 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).

r a
or | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? - O X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW REPORTING

H BT = =]

Save Close Export Refresh Open Schematic

DESIGN/RATE

Bridge Manage

Workspace # X || Schematic % X | Report £ X
Bridge  Components

B @ Truss Example 1

il (@ Components

[ Diaphragm Definitions

[ Lateral Bracing Definitions

(&3 SUPERSTRUCTURE DEFINITIONS

By Truss [TFS]

L Impact/Dynamic Load Allowance

ot Load Case Description

EF Framing Plan Detail

1 Structure Typical Sect

=k Superstructure Loads L= Open

B Gusset Plate Definitiq [+ Analyze

(£ Shear Connector Def ®

View Summary Report

- [ Stiffener Definitions

FHL Flaorbeam Member |

| View Detailed Report

l

[ STRINGER GROUP DE_CLt| Schematic
&
%]

B [T MEMBER DEFINITION §2} General Preferences S
Bl [ TRUSSES Close Bridge Workspace
B P56 Floor System Geometr
3 BRIDGE ALTERNATIVES
The following schematic will be displayed.
Schematic — 0O x
Typical section
B ke BHL o )
Truss Example 1
Truss Example 1 - Truss [TFS]
6/14/2023
1-_9-.. 330" .1:_0..
395" .
—Deck Thickness 10"
IR Travelway 1 -
| + |
o 5. 5 5" 5" 50" 500 |og
f T T T T T T 1
L 350" )

Notes:
* The truss members are not drawn to scale.
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Floorbeam Member Locations

Double click on the Floorbeam Member Locations node in the Bridge Workspace tree to open the Floorbeam
Member Locations window as shown below.

4 Floorbeam Member Locations — O X
Reference .
Floorbeam distance Offset | Location Skew
name () {ft) (degrees)
(ft)

Floorbeam

location New Duplicate Dele
wizard...

QK Apply Cancel

Click the Floorbeam location wizard... button and enter the following spacing to add floorbeams for the entire
structure. Click OK to add the floorbeams.

D Floorbeam Location Wizard *

Prefix for system to use when naming generated floorbeams:  Floorbeam
Floorbeam spacing
Start End

distance NL;machrSOf Sp[afcﬂlng distance
) i "

0 6| 183333 | 109.9998

New Duplicate Delete

OK Cancel
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The floorbeam member locations created for the structure are shown below.

M Floorbeam Member Locations — O
Floorbeam R;::t:::: Offset Location Skew
name (f) (ft) () (degrees)
Floorbeam 1 0 O 0 0
Floarbeam2 0 1833330 183333 0
Floorbeam3 18.3333 183333 360.606066 0
Floorbeam4 36,6666 183333 549999 0
Floarbeam5 54.9999 183333 733332 0
Floorbeamt 73,3332 183333 1 91.6665 0
» | Floorbeam?7 91.6665 18.3333 | 1099993 0
Floorbeam
location New Duplicate Delete
wizard...
oK Apply Cancel

Click OK to apply the data and close the window.
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Stringer Group Definition Geometry — Stringer span lengths

A stringer group definition contains data regarding a portion of the structure where the stringers are structurally
continuous. The stringers in this structure all have the same span data. They are simple spans and are supported by 2
floorbeams. Create one stringer group definition containing this geometry data and then apply this stringer group
definition to all the 6 stringer units in this structure. Double click on the STRINGER GROUP DEFINITION
GEOMETRY in the Bridge Workspace tree to define the geometry for a stringer group definition as shown below.

4 Stringer Group Definition Geometry - O *

Name: Stringer Unit Description:

Stringer span lengths Diaphragms

-

Number of floorbeams that support this stringer group definition: 2

All floorbeams are perpendicular to the structure definition reference line: o Yes No

Floorbeam spacings

Floorb Skew Offset/
Select the floorbeam spacings which (EEm .eam =3 i cantilever
can be used to define the stringer span spacing angle Stringer support length
lengths in this stringer group definition: i) (degrees) (ft)
Possible floorbeam spacing > 0.0000 | 0.000 * | Simple e 0.0000
ft
) 183333 | 0.000 ™ | Simple v 0.0000

183333

Computed resulting stringer span lengths

Length = Cantilever

Say (ft) span

1 18.3333

OK Apply Cancel

Click OK to apply the data and close the window.
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Describing a Floorbeam Member Definition

Expand the MEMBER DEFINITIONS node in the Bridge Workspace tree and double click on the FLOORBEAM
DEFINITIONS node (or select FLOORBEAM DEFINITIONS and click New from the Manage group of the
WORKSPACE ribbon) to open the New Floorbeam Definition window as shown below.

r Al
o | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS 7 = a s
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
= 3 [
Save Close Export Refresh Mew
Bridge Manage
Workspace X Schematic # X Report & X
Eridge Components
- €M Truss Example 1
P
[ WCmmponenB
[ Diaphragm Definitions
w Lateral Bracing Definitions
B ) SUPERSTRUCTURE DEFINITIONS
2 yed Truss [TFS)
- = Impact/Dynamic Load Allowance
T:H' Load Case Description
- 457 Framing Plan Detail
m Structure Typical Section
- o Superstructure Loads
@Gusset Plate Definitions
. [ Shear Connector Definitions
& [ Stiffener Definitions
FHL Floarbeam Member Locations
=+ |3 STRINGER GROUP DEFINITICN GECMETRY
== Stringer Unit
= & MEMBER DEFINITIONS
r [ FLOORBEAM DEFINITIONS s %
- [E STRINGER DEFINITIONS | Mew ”
& [ TRUSSES ™ Analyz
B FS6 Floor System Geometry
" Summary Report
- [ BRIDGE ALTERNATIVES @ ummary e
[@ View Detailed Report
28 General Preferences
B close Bridge Workspace

Select Steel as the Material type and Rolled for Girder type as shown below.

M Mew Floorbeam Definition it
Material type: Girder type:
Steel Built-up

Detailed Steel Truss
Flate

| Rolled

QK Cancel

Click OK to close the window and create a new member definition.
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The Floorbeam Definition window will open. Enter the data as shown below. Select Schedule-based as the

Floorbeam property input method.

M Floorbeam Definition — a X

Name: Floorbeam Def

Description ~ Specs  Factors  Engine  Control options

Description: Material type.
Floarbeam type:
Default units: ~ US Customary

Floorbeam property input method Self load

Additional self load: kip/ft
Additional self load: %
Default rating method: LFR - Floorbeam length between main
members
Length
5
P i)
‘IIIIII‘ > N 300
Main

Floorbeam Span

Apply Cancal

Click OK to apply the data and close the window.

Floorbeam Profile
Expand the Floorbeam Def node in the Bridge Workspace tree and double click on the Floorbeam Profile node in
the Bridge Workspace tree to open the Floorbeam Profile window. Describe the floorbeam profile as shown below.

The floorbeam is non-composite, so no data is required on the Deck Profile window.

£ Floorbeam Profile - o x
Trpe:
Shape | Top coverplate  Bottom cover plate
Start £nd
Shape e | B | s Material
el m
> Wzl v 000| 3500 3500 Gradels -
New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.
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Describing a Stringer Member Definition

Expand the MEMBER DEFINITION node in the Bridge Workspace tree and double click on the STRINGER
DEFINITIONS node (or select STRINGER DEFINITIONS and click New from the Manage group of the
WORKSPACE ribbon) to open the New Stringer Definition window as shown below.

r 2l
br | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? = a X

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

M ni&@

Save Close Export Refresh

Eridge Manage

Workspace s X Schematic s X Report X

EBridge Compaonents
oy Truss Example 1
[ @'Componem:

2 Diaphragm Definitions
- [ Lateral Bracing Definitions
B | SUPERSTRUCTURE DEFINITIONS
B o Truss [TFS]

_“; Impact/Dynamic Load Allowance
E'[’; Load Case Description
- & Framing Plan Detail
m Structure Typical Section
- 2 Superstructure Loads
@ Gusset Plate Definitions
- [ Shear Connectar Definitions
- [ Stiffener Definitions
- FML Floorbeam Member Locations
- [J STRINGER GROUP DEFIMITION GEOMETRY
- & MEMBER DEFINITIONS
- [J FLOORBEAM DEFINITIONS
[ STRINGER DEFINITIONS

B [ TRUSSES
[ FS6 Floor Systern Geometry
- &) BRIDGE ALTERNATIVES

T
U

)
X

New

Anal

yze

Summary Report
View Detailed Report

General Preferences

B & B e B

Close Bridge Workspace

Select Steel as the Material type and Rolled for Girder type as shown below.

™ Mew Stringer Definition x
Material type: Girder type:
Steel Built-up
Plate
| Rolled
OK Cancel

Click OK to close the window and create a new member definition.
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T1 — Truss Floorbeam Stringer Example

The Stringer Definition window will open. Enter the data as shown below. Select Schedule-based as the Stringer
property input method. Select the Associate with stringer group definition button so that the stringer span lengths

will be populated based on the stringers span lengths specified in the Stringer Group Definition Geometry window.

M Stringer Definition - O X
MName: Interior Stringer
Description Specs Factors Engine Control options
Material type:
Description: Stringer type:
Default units:  US Customary
Stringer property input method Self load

o Schedule-based

Cre

Cross-section based

Additional self load: kip/ft

Additional self load: %
Stringer span lengths Default rating method:
o Associate with stringer group definition: Stringer Unit - LFR -

Enter stringer span lengths Stringer span lengths End bearing locations
Number of spans: Span Length  Cantilever Left: in
(ft) span
Right: in
1 18.3333

@Save time — associate the

stringer span lengths with the
stringer group definition!

QK Apply Cancel

Click OK to apply the data and close the window.
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Stringer Profile
Expand the Interior Stringer node in the Bridge Workspace tree and double click on the Stringer Profile node to

open the Stringer Profile window. Describe the stringer profile as shown below. The stringer is non-composite, so
no data is required on the Deck Profile window.

M Stringer Profile — O x
Type:
Shape Top cover plate Bottom cowver plate
Start End
Shape distance LEFﬂg]th distance Material
(ft) {ft)
> | W 21157 e 0 18.3333 18.3333 | Grade 36 w
Mew Duplicate Delete
QK Apply Cancel

Click OK to apply the data and close the window.
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Similarly, create a stringer definition to be used for the exterior stringers.

D Stringer Definition - ] X
Name: Exterior Stringer
Description Specs Factors Engine Control options
Material type:
Description: Stringer type:
Default units: US Customary

Stringer property input method Self load
Q schedule-based

Cross-section based

Cross-section base Additional self load: Kip/t

Additional self load: %

Stringer span lengths Default rating method:
o Associate with stringer group definition: Stringer Unit v LFR v

Enter stringer span lengths Stringer span lengths End bearing locations
Number of spans: | SR | i Lefi: in

(fr) span
Right: in
1 18.3333
é Save time — associate the stringer
span lengths with the stringer group
definition!
oK Apply Cancel

Expand the Exterior Stringer node in the Bridge Workspace tree and double click on the Stringer Profile node in
the Bridge Workspace tree to open the Stringer Profile window. Describe the stringer profile as shown below. The

stringer is non-composite, so no data is required on the Deck Profile window.

# Stringer Profile - ] X
Type:
Shape = Top coverplate  Bottom cover plate
Start End
Shape distance LE(:?]th distance Material
{ft) (ft)
> | W 16x57 ~ 0 18.3333 183333 | Grade 36 A
New Duplicate Delets
oK Apply Cancel
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T1 — Truss Floorbeam Stringer Example

The partially expanded Bridge Workspace tree is shown below.

Workspace

Bridge Components

= D Truss Example 1
#- [ Companents
2 Diaphragm Definitions
B Lateral Bracing Definitions
= &3 SUPERSTRUCTURE DEFINITIONS
= A Truss [TFS]
j Impact/Dynamic Load Allowance
++ Load Case Description
- 455 Framing Plan Detail
- T Structure Typical Section
- 2 Superstructure Loads
E’ Guszset Plate Definitions
Ej Shear Connector Definitions
- [ Stiffener Definitions
= FHL Flagrbeam Member Locations
= |3 STRINGER GROUP DEFIMITION GECMETRY
----- HE Stringer Unit
= & MEMBER DEFINITIONS
=) FLOORBEAM DEFINITIONS
B- I Floorbeam Def
) STRINGER DEFINITIONS
#- I Interior Stringer
#- I Exterior Stringer
B &) TRUSSES
' I Truss1
----- I Truss 2
- FSG Flaar System Geometry
""" &) BRIDGE ALTERNATIVES
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Trusses

Expand the Trusses node in the Bridge Workspace tree and double click on the Truss 1 node to open the Truss

window. Change the name of the truss to North Truss. Enter the text description as shown below.

™ Truss - O *

Name: Morth Truss Link with: None A4

Description Gusset plates Specs Factors

Default rating method: LFR ~

Truss "North Truss"
Unit

Force kips

Length ft
Properties in

DefaultSysUnitType US
DefaultStructSteel "Truss Steel”

DefaultEndConnection
Bolted

MaterialType
Steel = "Truss Steel"

Steel2 = "Grade 36"

MemberCrossSection
ChannelBox = Sectionl

Channels "C 15x55" Qutward 13.0
Lacing Top

NonDetailed = Section2
47.51 44,50 Steel 1125.6

Rolled = Section3
Beam "W 12x79"

ChannelBox = Sectiond
TopFlangePlate

22,0 0.5 Steel2

Channels "C 15x50" Qutward 13.0
Lacing Bottom

ChannelBox = Section5
TopFlangePlate

22005

LeftWebFPlate

1200375

RightWebPlate

1200375

Channels "C 15x45" Qutward 13.0
Connection Bolted 1.50

Lacing Eottorri

Rolled = Sectionf

Line number: 44

View member cross section Verify

QK Apply Cancel
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M Truss

Mame:  Morth Truss Link with; Mone

Description Gusset plates Specs Factors

Default rating method: LFR w
Lacing Bottom

Rolled = Sectionb
Beam "W 12x65"

PanelPoint

LO Lower 0.0000 0.0

L1 Lower 183333 0.0
L2 Lower 36.6667 0.0
L3 Lower 55.0000 0.0
L4 Lower 73.3333 0.0
L5 Lower 91.6667 0.0
L6 Lower 110.0000 0.0
U1 Upper 183333 12.0
U2 Upper 36.6667 13.0
U3 Upper 55.0000 14.0
U4 Upper 73,3333 13.0
U5 Upper 91,6667 12.0

Member

LOLT LO L1 Section1
L1L2 L1 L2 Section1
L2L3 L2 L3 Section2
L3L4 L3 L4 Section2
LALS L4 L5 Section1
L5L6 L5 L6 Section
LOU1 LO U1 Sectiond
U1U2 U1 U2 Section5
U2U3 U2 U3 Section5
U3U4 U3 U4 Section5
U4U5 U4 U5 Section5
U5L6 U5 L6 Sectiond
L1U1 L1 U1 Section3
U1L2 U1 L2 Section6
L2U2 L2 U2 Section3
L2U3 L2 U3 Section6
L3U3 L3 U3 Section3
U3L4 U3 L4 Sectionb
LAU4 L4 U4 Section3
L4U35 L4 U5 Sectioné
L5U5 L5 U5 Section3

Support
LO Pinned
L6 Roller

LLDistribution
Onelane 0.805 0.5
MultiLane 1.27 1.0

Line number:

64

View member cross section

Verify

= O
e
a
-
QK Apply Cancel

The Verify button reads the text description of the truss and verifies the syntax of the input commands.

Last Modified: 6/21/2024

39




T1 — Truss Floorbeam Stringer Example

“To save time, copy the text below and enter in the Truss window for North Truss”

Truss "North Truss"
Unit

Force Kips

Length ft

Properties in

DefaultSysUnitType US

DefaultStructSteel "Truss Steel”

DefaultEndConnection
Bolted

Material Type
Steel = "Truss Steel"
Steel2 = "Grade 36"

MemberCrossSection
ChannelBox = Sectionl

Channels "C 15x55" Outward 13.0
Lacing Top

NonDetailed = Section2
47.51 4450 Steel 1125.6

Rolled = Section3
Beam "W 12x79"

ChannelBox = Section4
TopFlangePlate

22.0 0.5 Steel2

Channels "C 15x50" Outward 13.0

Lacing Bottom

ChannelBox = Section5
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TopFlangePlate

22.005

LeftWebPlate

12.00.375

RightWebPlate

12.00.375

Channels "C 15x45" Outward 13.0
Connection Bolted 1.50

Lacing Bottom

Rolled = Section6
Beam "W 12x65"

PanelPoint

LO Lower 0.0000 0.0
L1 Lower 18.3333 0.0
L2 Lower 36.6667 0.0
L3 Lower 55.0000 0.0
L4 Lower 73.3333 0.0
L5 Lower 91.6667 0.0
L6 Lower 110.0000 0.0
U1 Upper 18.3333 12.0
U2 Upper 36.6667 13.0
U3 Upper 55.0000 14.0
U4 Upper 73.3333 13.0
U5 Upper 91.6667 12.0

Member

LOL1 LO L1 Sectionl

L1L2 L1 L2 Sectionl

L2L3 L2 L3 Section2

L3L4 L3 L4 Section2

L4L5 L4 L5 Sectionl

L5L6 L5 L6 Sectionl

LOU1 LO U1 Section4
U1U2 U1 U2 Section5
U2U3 U2 U3 Section5
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U3U4 U3 U4 Section5
U4U5 U4 U5 Section5
U5L6 U5 L6 Section4
L1U1 L1 U1 Section3
U1L2 U1 L2 Section6
L2U2 L2 U2 Section3
L2U3 L2 U3 Section6
L3U3 L3 U3 Section3
U3L4 U3 L4 Section6
L4U4 L4 U4 Section3
L4U5 L4 U5 Section6
L5U5 L5 U5 Section3

Support
LO Pinned
L6 Roller

LLDistribution

OneLane 0.805 0.5
MultiLane 1.27 1.0

The following is a copy of the truss definition described using the BrDR Truss Command Language. A description

of the command language and its syntax is available by opening the BrDR help for the Truss window.

Some of the commands are described in detail below. The name of the command is shown in bold text.

Command Comments

Truss "North Truss"
Unit

Force kips

Length ft

Properties in
DefaultSysUnitType US
DefaultStructSteel "Truss Steel" The steel material ‘Truss Steel” from the BrDR BWS

will be used as the default steel material if a steel

material is not entered in later commands. The

Last Modified: 6/21/2024 42



T1 — Truss Floorbeam Stringer Example

double quotations around “Truss Steel” indicate that
Truss Steel is defined in the BrDR BWS.

DefaultEndConnection
Bolted

Used to determine the effective length factor K

Material Type
Steel = "Truss Steel”
Steel2 = "Grade 36"

Wherever ‘Steel’ appears in later commands, the
properties from the ‘Truss Steel” in the BWS will be
used.

This command is a shortcut way to specify a steel
material.  This is useful for some of the steel
materials in the BrDR Library whose names are

lengthy.

MemberCrossSection
ChannelBox = Sectionl

Channels "C 15x55" Outward 13.0
Lacing Top

Eaﬁ x 55 (e

NonDetailed = Section2
47.51 44,50 Steel 1125.6

b uhn%
CI6 x 50 (TP

Entered as a NonDetailed section instead of
describing each plate. Only the gross, net area and
moment of inertia of the section need to be entered in

this command.

Rolled = Section3
Beam "W 12x79"

I,W » e
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ChannelBox = Section4
TopFlangePlate

22.0 0.5 Steel2

Channels "C 15x50" Outward 13.0

Lacing Bottom

B o2zt

o5 x5

‘ = !

The top cover plate uses ‘Steel2’ instead of the

default steel.

ChannelBox = Section5
TopFlangePlate

22.0 05

LeftWebPlate

12.0 0.375

RightWebPlate

12.0 0.375

Channels "C 15x45" Outward 13.0
Connection Bolted 1.50

Lacing Bottom

o T 22002 "

A
L
L iExds

| (£ !

1.50 in?will be deducted from the gross area for the

connection holes.

Rolled = Section6
Beam “W 12x65”

WL X &5

PanelPoint

LO Lower 0.0000 0.0
L1 Lower 18.3333 0.0
L2 Lower 36.6667 0.0
L3 Lower 55.0000 0.0
L4 Lower 73.3333 0.0
L5 Lower 91.6667 0.0
L6 Lower 110.0000 0.0
U1 Upper 18.3333 12.0
U2 Upper 36.6667 13.0
U3 Upper 55.0000 14.0
U4 Upper 73.3333 13.0
U5 Upper 91.6667 12.0
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Member Members are identified by the panel points that they
LOL1 LO L1 Sectionl connect, and cross sections are assigned to the
L1L2 L1 L2 Sectionl members in this command.

L2L3 L2 L3 Section2
L3L4 L3 L4 Section2
L4L5 L4 L5 Sectionl
L5L6 L5 L6 Sectionl
LOU1 LO Ul Section4
UlU2 U1 U2 Section5
U2U3 U2 U3 Section5
U3U4 U3 U4 Section5
U4U5 U4 U5 Section5
US5L6 U5 L6 Sectiond
L1IU1 L1 Ul Section3
UlL2 Ul L2 Section6
L2U2 L2 U2 Section3
L2U3 L2 U3 Section6
L3U3 L3 U3 Section3
U3L4 U3 L4 Section6
L4U4 L4 U4 Section3
L4U5 L4 U5 Section6
L5U5 L5 U5 Section3

Support
LO Pinned
L6 Roller

LLDistribution Lane distribution factors
OneLane 0.805 0.5
MultiLane 1.27 1.0
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Schematic - Truss
While North Truss 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 North Truss and select Schematic from the menu).

Schematic — 0O X
Truss
B hAQe BY S| 2% v .
Truss Example 1
Truss Example 1 - Truss [TFS] - Truss 1
6/14/2023
55.00, 14.00]
[36.67, 13.00 [ ’ [73.33, 13.00]
18.33, 12.00 3 91.67, 12.00
[1 _L]_u;_ Ug___dzgz._ T/-U\__,_U3E4__.p_4___u_4u5 [5 ]
- e \\\ BN
LbUT L1U1 S\ U1L2 202 /L‘zm .3U3 \\Ufu L4u4 /uﬂ’s L5U5 \\\‘L_I\E;LB
/u' ‘\\ /’ - .
N / e AN
e LOL1 L1L2 \\. L2L3 L3L4 i L4L5 L5L6
To 1 2 13 1 6
[0.00, 0.00] [18.33, 0.00] [36.67, 0.00] [55.00, 0.00] [73.33, 0.00] [91.67, 0.00] [110.00, 0.00]

If floorbeams and stringers are described, BrDR will be able to compute the dead load of the floor system and apply

it to the truss during the truss analysis.

Floor System Geometry

Double click on the Floor System Geometry node in the Bridge Workspace tree to open the Floor System
Geometry window. Enter data as shown below. The total number of stringers in this structure is 42 since there are 6
stringer units and each unit contains 7 stringers. The location of these stringers along the length of the structure and
length of each stringer is unknown. The stringer members in the structure are all located at the beginning of the
structure and don’t have any length to them until a stringer group definition is assigned to the stringer units. The
stringer group definition defines the stringer span lengths. Assigning stringer group definitions to the stringer units
also locates the stringer members along the length of the structure. Click F1 while this window is open to view

examples illustrating the method for assigning stringer group definitions to stringer units.
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™ Floor System Geometry — O
Include floorbeams in unit references
Distance to
Stnn_ger Srrr o Unit referenced from stnng.er.gmup P Inc.lude
unit Lz left end of superstructure definition b in
definition . . - definition .
number or end of previous unit workpoint analysis
(ft)
Unit 1 Stringer Unit ~ | Left end of structure - 0.00 | None -
Unit 2 Stringer Unit ~ | End of Previous Unit A 0.00 | None A
Unit 3 Stringer Unit ~ | End of Previous Unit e 0.00 | MNone e
Unit 4 Stringer Unit ~ | End of Previcus Unit e 0.00 | MNone e
Unit 5 Stringer Unit ~ | End of Previous Unit e 0.00 | None e
¥ Unitg Stringer Unit ~ | End of Previous Unit - 0.00 | None -
0K Apply Cancel
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Stringer Unit Layout Wizard
Expand Floor System Geometry. While STRINGER UNIT LAYOUT is selected on the Bridge Workspace tree,
click the Wizard button from the Bridge group of the TOOLS ribbon to open the Stringer Unit Layout Wizard as

shown below.

r -]
e | Eridge Workspace - Truss Example 1 ANALYSIS REPORTS 7 = a x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

g & A/

Multimedia ~ General Report| Wizard
Attachments Preferences Tool

Bridge

g
X
g
X

Workspace & X Schematic

Bridge  Components

S @ Truss Example 1 -
B [ Components
(£ Disphragm Definitions
- [ Lateral Bracing Definitions
- (& SUPERSTRUCTURE DEFINITIONS
b by Truss [TFS]
_\, Impact/Dynamic Load Allowance
it Load Case Description
- 4E¥ Framing Plan Detail
T Structure Typical Section
- 2 Superstructure Loads
B Gusset Plate Definitions
[E7 Shear Connector Definitions
- [ Stiffener Definitions
- P Floorbeam Member Locations
£ [ STRINGER GROUP DEFINITION GEOMETRY
" EE Stringer Unit
- [ MEMBER DEFINITIONS
[ TRUSSES
- F86 Floor System Geometry
= [ STRINGER UNIT LAYOUT
SUL Stringer Unit 1 Layout
SUL Stringer Unit 2 Layout
SUL Stringer Unit 3 Layout
SUL Stringer Unit 4 Layout
SUL Stringer Unit 5 Layout
SUL Stringer Unit & Layout
- [ FLOORBEAM MEMBERS
() BRIDGE ALTERNATIVES

Analysis & X

it

i
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Enter a name for the new template as shown below and click the Next button as shown below.

M Stringer Unit Layout Wizard X
Welcome to the stringer unit layout wizard

This wizard helps you create stringer member altematives quickly using stringer group definition templates.

Stringer group definition templates let you assign stringer definitions and stringer live load distribution factors to stringer
members. These templates can be stored and re-used.

Select the stringer group definition to which this template applies: Stringer Unit v
Enter a name for the new template: Template

This stringer group definition has been applied to the following stringer unit locations in the floor system geometry windou:

Stringer unit 5":29'_Ii|'ifi’;:”'° Mirrored status
S [ [

Unit2 Stringer Unit

Unit 3 Stringer Unit

Unit 4 Stringer Unit

Unit 5 Stringer Unit

Unit 6 Stringer Unit

coneel =

Click on the Generate stringer member alternative names and click the Next button as shown below.

Last Modified: 6/21/2024 49



T1 — Truss Floorbeam Stringer Example

Click on the Generate stringer member alternative names button to automatically generate names based on the
prefix selected. Select Exterior Stringer definition for Stringer 1 and Stringer 7 as shown. The updated window is

shown below.

| m Stringer Unit Layout Wizard X
f
Stringer definitions

This screen allows you to create Stringer Member Alternatives and assign Stringer Definitions to these alternatives for all
Stringer Members using the Stringer Group Definition picked on Page 1. After the Stringer Member Alternatives are created
at the end of this wizard, you can change the Stringer Definitions assigned to the Stringer Member Alternatives by visiting
the individual Stringer Member Alternative windows, Changing stringer definitions in the stringer member alternative
window will not make corresponding changes in this template.

This wizard will generate names for the 5Stringer Member Alternatives for you or you can enter them yourself in the table below.

Generate stringer

Prefix to use when generating Stringer Member Alternatives' names:  Stringer % Alt - member alternative
names
Stringer Existing strmge.r Existing stringer Current strlnge.r Current stringer
. member alternative o member alternative .
member definition definition
name name

Stringer 1 | Stringer 1 Alt Exterior Stringer ™ | Stringer 1 Alt Exterior Stringer ™
Stringer 2 | Stringer 2 Alt Interior Stringer ™ | Stringer 2 Alt Interior Stringer ™
Stringer 3 | Stringer 3 Alt Interior Stringer ™ | Stringer 3 Alt Interior Stringer ™
Stringer 4 | Stringer 4 Alt Interior Stringer ™ | Stringer 4 Alt Interior Stringer ™
Stringer 5 | Stringer 5 Alt Interior Stringer ™ | Stringer 5 Alt Interior Stringer ™
Stringer 6 | Stringer & Alt Interior Stringer ™ | Stringer 6 Alt Interior Stringer ™

» | Stringer 7 | Stringer 7 Alt Exterior Stringer ™ | Stringer 7 Alt Exterior Stringer ™

*Stringer members in this table are listed from left to right in the structure typical section.

< Back MNext = Cancel Help

Click on the Next button.
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Select each stringer and use the Compute from typical section button to compute the stringer live load distribution
factors. Uncheck the Allow distribution factors to be used for compute effects of permit loads with routine traffic
button and click Apply. Repeat this for each stringer. Once the values are computed for all the stringers, click the Next
button.

M Stringer Unit Layout Wizard X

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

Stringer: Stringer 1 w Apply
Standard

Compute from

: Allow distribution factors to be used to compute effects of permit loads with routine traffic
typical section

Distribution factor

oS (wheels)
loaded
Shear Sl Moment Deflection
supports
» | 1lane 09090909 0.75 0.2090209 0.2857143
Multi-lane 09090909 0.75 0.2090209 0.5714286

Lrfd

Allow distribution factors to be used to compute effects of permit loads with routine traffic

Action: Moment ~ Apply
Distribution factor
.Starl Length End distance (lanes)
distance
= [ ) :
( 1lane Multi-lane
MNew Duplicate Delete
< Back Next > Cancel Help
D Stringer Unit Layout Wizard X

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

Stringer: Stringer 2 ~ Apply

Standard

‘o RN ) . . C te fi
Allow distribution factors to be used to compute effects of permit loads with routine traffic ompute fram
— typical section

Distribution factor

Lanes (wheels)
loaded
Shear dlizmat Moment Deflection
suppaorts
» | 1 Llane 0.7142857 1 0.7142857 0.2857143
Multi-lane 0.9090909 1 02090909 0.5714286
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€ Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

Stringer: Stringer 3 ~ Apply

Standard

— ) . . G te fi
D Allow distribution factors to be used to compute effects of permit loads with routine traffic ormpute from

typical section

Distribution factor

leres {wheels)
loaded
Shear Sl Moment Deflection
supports
» | 1Lane 0.7142857 1 0.7142857 0.2857143
Multi-lane 0.90%0909 1.2 0.9090909 0.5714286

M Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

’ Stringer: Stringer 4 w Apply

Standard

I ) . . G te fi
D Allow distribution factors to be used to compute effects of permit loads with routine traffic empute fram

typical section

Distribution factor

e (wheels)
loaded
Shear S Moment Deflection
supparts
» | 1Llane 0.7142857 1 0.7142857 0.2857143
Multi-lane 0.9080%09 12 0.8090909 0.5714286

™ Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

[ Stringer: Stringer 5 o l Apply

Standard

. ) . G te fi
D Allow distribution factors to be used to compute effects of permit loads with routine traffic emputs from

typical section

Distribution factor

o= (wheels)
loaded
Shear dr=mat Moment Deflection
supports
» | 1Llane 0.7142857 1 0.7142857 0.2857143
Multi-lane 0.5090902 1.2 0.2020909 0.5714286
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M Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

[ Stringer: Stringer 6 ~ Apply

Standard

Compute from

D Allow distribution factors to be used to compute effects of permit loads with routine traffic - )
typical section

Distribution factor

Lanes {wheels)
loaded
Shear dli=zvel Moment Deflection
supports
> | 1lane 0.7142857 1 0.7142857 02857143
Multi-lane 0.9090909 1 0.9090909 05714286

™ Stringer Unit Layout Wizard

Live load distribution factors

This screen allows you to assign live load distribution factors to the Stringer Member Alternatives that will be generated
by this wizard

[ Stringer: Stringer 7 v Apply

Standard

i . . . G te fi
Allow distribution factors to be used to compute effects of permit loads with routine traffic empute from

typical section

Distribution factor

Lanes {wheels)
loaded
Shear Szl Moment Deflection
supporis
> | 1lane 0.9090909 0.75 0.9090909 0.2857143
Multi-lane 0.2090909 0.75 0.9090202 0.5714286

Click the Next button.
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Click the Finish button.

M Stringer Unit Layout Wizard
Completing the stringer unit layout wizard

You have successfully completed the stringer unit layout wizard,
You have created a stringer group definition template named:
This template will be applied to the stringer members in the stringer units:

Stringer group

Stringer unit definition Mirrored status
> Unit 1 Stringer Unit _
Unit 2 Stringer Unit B
Unit 3 Stringer Unit e
Unit 4 Stringer Unit e
Unit 5 Stringer Unit e
Unit & Stringer Unit hd

To close this wizard, save this template and create stringer member alternatives with these template properties, click finish.

To close this wizard and save this template without creating stringer member alternatives with these template properties, click
finish later.

To close this wizard without saving this template or creating stringer member alternatives, click cancel.

< Back Finish later Cancel Help
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Floorbeam Member Alternative Wizard
Similarly, open the Floorbeam Member Alternative Wizard by selecting the Wizard button from the Bridge group
of the TOOLS menu while selecting the FLOORBEAM MEMBERS node in the Bridge Workspace tree as shown

below.

r al
o | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS H - o x

ERIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

& & A/

Multimedia ~ General Report| Wizard
Attachments Preferences  Tool

Bridge

Workspace # X | Schematic X 2 X

Bridge  Components
T e LomponEne. =
[ Dizphragm Definitions
[ Lateral Bracing Definitions
£ [ SUPERSTRUCTURE DEFINITIONS
Bl e Truss [TFS]
} Impact/Dynamic Load Allowance
+ gk Load Case Description
&F Framing Plan Detail
1 Structure Typical Section
2 Superstructure Loads
[ Gusset Plate Definitions
{7 Shear Connector Definitions
[ Stiffener Definitions
FHL Floorbeam Member Locations
(& STRINGER GROUP DEFINITION GEOMETRY Analysis & X
! FEE Stringer Unit
{2 MEMBER DEFINITIONS
(£ TRUSSES
F&5 Floor System Geometry
T [ STRINGER UNIT LAYOUT
- UL Stringer Unit 1 Layout
- UL Stringer Unit 2 Layout
SUL Stringer Unit 3 Layout
SUL Stringer Unit 4 Layout
SUL Stringer Unit 5 Layout
SUL Stringer Unit 6 Layout
[ FLOORBEAM MEMBERS
- [ BRIDGE ALTERNATIVES

Click on the Generate floorbeam member alternative names button to create the floorbeam member alternative

names as shown below.

€& Floorbeam Member Alternative Wizard >
Prefix to use when generating floorbeam member altematives’ names:  Floorbeam % Alt Generate floorbeam member alternative names
Floorbeam Location Existing floorbeam Eisiliy Current floorbeam Gt Include in
name (ft) member alternative e member alternative ETiETE analysis
definition definition
¥ 0| Floorbeam 1 Alt Floorbeam Def * | Floorbeam 1 Alt Floorbeam Def
Floorbeam2 183333 | Floorbeam 2 Alt Floorbeam Def ~ | Floorbeam 2 Alt Floorbeam Def
Floorbeam3 36.6666 | Floorbeam 3 Alt Floorbeam Def ~ | Floorbeam 3 Alt Floorbeam Def
Floorbeam4 54.9999 | Floorbeam 4 Alt Floorbeam Def ~ | Floorbeam 4 Alt Floorbeam Def
Floorbeam5 73.3332 | Floorbeam 5 Alt Floorbeam Def ~ | Floorbeam 5 Alt Floorbeam Def
Floorbeam6 91.6665 | Floorbeam 6 Alt Floorbeam Def * | Floorbeam 6 Alt Floorbeam Def
Floorbeam7 100.9998 | Floorbeam 7 Alt Floorbeam Def ~ | Floorbeam 7 Alt Floorbeam Def
0K Cancel

Click OK to apply the data and close the window.
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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 and select

Schematic from the menu).

r Al
o | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? - O X
BRIDGE WORKSPACE TOOLS  VIEW

WORKSPACE REPORTING

Save

DESIGN/RATE

S22 =

Close Export Refresh Open Schematic

Bridge Manage

Workspace # X

Schematic 2 X

%
X

Report

Bridge  Components

B @ Truss Example 1

B [ Components

[ Diaphragm Definitions

[ Lateral Bracing Definitions

B & SUPERSTRUCTURE DEFINITIONS

b prf Truss [TFS]

- Y Impact/Dynamic Load Allowance
b Load Case Description
EF Framing Plan De#=il

- T Structure Typica &7

Open

- e Superstructure
- [ Gusset Plate De|

- [ Stiffener Definit

Analyze
View Summary Report
View Detailed Report

Schematic

Ey

- FriL Floorbeam Me:

[EJ STRINGER GRO
& [ MEMBER DEFIN) [
- [ TRUSSES
[ FSGFloor System Geometry
() BRIDGE ALTERNATIVES

2]
[ Shear Connect: g
Bl

General Preferences

ey

Close Bridge Warkspace

-

B

The schematic for the framing plan now appears as shown below.

Schematic - 0O X
Framing plan

B hAQe BEY < 5% -

Truss Example 1
Truss Example 1 - Truss [TFS]
6152023

Morth Truss

Truss 2
Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6
(Stringer Unit) (Stringer Unit) {Stringer Unit) {Stringer Unit) (Stringer Unit)y (Stringer Unit)

MNotes:

* Bolded green (stringer) and blue (floor beam) lines indicate they are included in the analysis.
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Schematic — Structure Typical Section
While then 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).

r a
or | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? - O X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

H BT = =]

Save Close Export Refresh Open Schematic

Bridge Manage

Workspace % X || Schematic % X | Report 2 X

Bridge  Components
B @ Truss Example 1
il (@ Components
[ Diaphragm Definitions
[ Lateral Bracing Definitions
(&3 SUPERSTRUCTURE DEFINITIONS
By Truss [TFS]
L Impact/Dynamic Load Allowance
ot Load Case Description
EF Framing Plan Detail
1 Structure Typical Sect
=k Superstructure Loads L= Open
B Gusset Plate Definitiq [+ Analyze
(£ Shear Connector Def ®
- [ Stiffener Definitions

View Summary Report

L Floorbeam Member |9 Vien Detailed Report
[ STRINGER GROUP DE_CLt| Schematic o
B (£ MEMBER DEFINITION 42 General Preferences “
Bl [ TRUSSES B3 Close Bridge Workspace
B Fst Floor System Geometr
2 BRIDGE ALTERNATIVES
. 4

The schematic for the structure typical section now appears as shown below.

Schematic -0 x

Framing plan Typical section

mheae R _

Truss Example 1
Truss Example 1 - Truss [TFS]

6/15/2023
1-0" 33-0" 1-0"
L 31'-6" N
—Deck Thickness 10"
- I;"" Travelway 1 o
¥
1 1 1 l 1 1 |

26" 50" 5.0 5.0 50" 50" 50" |2-6"
350

Notes:
* The truss members are not drawn to scale.
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LFR Analysis
To perform a rating on the North Truss, select the North Truss 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.

r =

B | Bridge Workspace - Truss Example 1 AMNALYSIS REPORTS ? — a x
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
+ 0=
= = oo~

Analysis Analysis Engine
Settings Events Qutputs

Analysis Results

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

£ Analysis Settings - [m} >

Design review o Rating Rating method: LFR v

Analysis type: Line Girder W

Lane / Impact loading type: As Requested w Apply preference setting: MNone w
Vehicles = Qutput Engine Description

Traffic direction: Both directions ~ Refresh Temporary vehicles Advanced

Vehicle selection Vehicle summary

EH-Vehicles E--Ratlng wehicles
E)-Standard “Inventory
--Alternate Military Loading "-HS 20-44
‘Operating
"-HS 20-44
--Legal operating
-H 20-44 Add to |- Permit inventory
--HS 15-44 “-Permit operating
--HS 20 (S1) e
--HS 20-44
-NRL
--SU4
--SUS
--SU6
--SUT e
Type 3
- Type 3-3
~Type 352
- Agency
- User defined
- Temporary

Remove from

Resat Clear Open template Save template 0K Apply Cancel
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Navigate to the Output tab and apply the settings as shown below.

™ Analysic Settings — [m] x
Design review o Rating Rating method: R -
Analysis type: Line Girder w
Lane / Impact loading type: As Requested R Apply preference setting: MNone v
Vehicles Qutput Engine Description
(— Tabular results (~ AASHTO engine reports
Dead load action report Miscellaneous reports:

- M Gi rtie:
LFR critical loads report Girder properties

Summary influence line loading
Live load action report ! -

Truss panel point concurrent forces report Detailed influence line loading

Truss panel point maximum forces report Capacty summary

Capacity detailed computations

FE model for DL analysis

FE model for LL analysis

LLinfluence lines FE model

LL influence lines FE actions

LL distrib. factor computations
Regression data

A Camber

Select all Clear all Select all Clear all

Reset Clear Open template Save template 0K Apply Cancel

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

Select North Truss 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 Example 1 ANALYSIS REPORTS ? = O

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

& | [ L

Analysis| Analyze | Analysis Engine

Settings Events Qutputs
Analysis Results
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Tabular Results

When the rating is finished results can be reviewed by selecting the North Truss member in the Bridge Workspace

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

r al
o | Bridge Workspace - Truss Example 1 ANALYSIS REPORTS ? = [m} s
BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING
3 =
& o [ >~ o H
Analysis Analyze Analysis| Tabular Specification Engine Save
Settings Events heck Detail Cutputs Results
Analysis Results
Workspace X Schematic X X
Eridge Components
B M Truss Example 1
B [ Companents
- [ Diaphragm Definitions
= @ Lateral Bracing Definitions
El- & SUPERSTRUCTURE DEFINITIONS
2 ke Truss [TFS]
- | Impact/Dynamic Load Allowance
. —Dﬂ' Load Case Description
- & Framing Plan Detail
- B Structure Typical Section
- = Superstructure Loads
. @ Gusset Plate Definitions
- [ Shear Connector Definitions
B [ Stiffener Definitions i
FML Floorbeam Member Lacations Analysis X
=28 @ STRINGER GROUP DEFINITION GECMETRY R
#- FJ MEMBER DEFINITIONS Analysis - North Truss
= &3 TRUSSES A : a
T North Truss 4 @ Analysis Event Writing truss panel point con
T Truss2 Info - LFR analysis successfulh
- F56 Flaor System Geometry @ NothTress | g, - Analysis completed!
) BRIDGE ALTERNATIVES s
o — » v
& Errors | /2 Warnings
T D
) .| PP
Close
|- -
The window shown below will open.
% Analysis Results - North Truss = [m] *
=t
Print
Print
Report type: Lane/lmpact loading type Display Farmat
Rating Results Summary w o As requested Detailed Single rating level per row e
. Live Load . Rating  Load Rating . Element o
Live Load Tre Rating Method Level (Ton) Rating Factor Name Limit State Impact Lane
HS 20-44 | Axle Load LFR| Inventory 68.07 1.891 L4U5 | AXIAL-TENSION | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 113.67 3.158 L4U5 | AXIAL-TENSION | As Requested | As Requested
HS 20-44 Lane LFR| Inventory 79.65 2.212 L4U5 | AXIAL-TENSION | As Requested | As Requested
HS 20-44 Lane LFR | Operating 133.02 3.695 L4U5 | AXIAL-TENSION | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
Close
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Engine Outputs

After the analysis, the output files can be viewed by clicking the Engine Outputs button on the Results group of the
ribbon.

r ~
f Bridge Workspace - Truss Example 1 ANALYSIS REPORTS

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

B

Save
Results

DED

# - _: === L
gﬁ ’.:r:-.. t = Uerf
Analysis Analyze Analysis | Tabular Specification | Engine

Settings Events | Results Check Detail |Qutputs

Analysis Results

M Truss Example 1 - O >

B Truss Example 1
E-Truss [TFS]
=North Truss
= AASHTO Truss_LFR
~Live Load Analysis Detail
~Live Load Analysis Summary (Thursday Feb, 15, 2024 16:41:54)
~Live Load Analysis Impact
~Dead Load Analysis Report
~Dead Load FE Model Report
~Live Load FE Model Report
- Truss Member Section Property Report
--Rating Results Report
--Panel Peint Maximum Forces Report
--Panel Peint Concurrent Forces Report
~-Log File

The Live Load Analysis Summary contains data related to the live loading of the truss influence lines. The Dead
Load Analysis Report contains the truss finite element model and dead load analysis. The Truss Member Section
Property Report contains data related to the computed and user input truss member section properties. The Rating
Results Report contains the rating results for the truss. The Log file is the analysis log produced when the analysis is
run. This file may contain errors and warnings that should be reviewed.
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A portion of the Rating Results output report is shown below.

D Rating Results Report

Bridge ID -TrussExample1 NBI Structure ID Truss Example 1

Bridge - Truss Example 1 Bridge Al -

StructDef : Truss(TES) Member : NorthTruss
User - bridge
Date : Friday, June 21, 2024
File : RatingResults XML
Analysis Preference Setting - None
Overall Load Factor Rating Summary

N § | I Opr LegalOpr, . | Permithw|, . . [Permit Opr
LivoLoad | LWeload Tov Iav . -C0 | Opr  Opr oo M0 Legal Opr Legal Opr oo oMY Pormit Lav Permit fav oo oot Permit Opr Permit Opr et oo o torms
Type Element RF Element RF Element RF Element RF Element
(Ton) (Ton) (Tor (Ton) (Ton)

HS 20-44 - Lane | Design Lane | L4U5 2.212 79.65| L4U5S 3.695| 133.02 As Requested |As Requested
HS 20-44 - Lane | Design Lane | L4US 2212 7965 L4US 3.695| 133.02 ‘With Impact| Multi-Lane
HS 20-44 - Truck Design Truck | L4U5 |1.891 6807| L4U5 3.158| 113.67 As Requested |As Requested
HS 20-44 - Truck Design Truck | L4U5 |1.891 6807| L4U5 3.158| 113.67 ‘With Impact|  Multi-Lane
Live Load: HS 20-44 - Lane (Design Lane)
Detailed Truss Member Rating Results

LL Scale Factor = 1.00

Adjacent Vehicle LL Factor = 0.00

Inventory:

Al1=130,A2=217

Operating:

Al=130,A2=130

Note: Rating factor is outputted as 99.00 when it is greater than 99

DL LL Force Capacity Ad4.LL | One Multi| Legal Permit Permit
Member| ™ | Force [Com Tens. Comp. | Tens. [Comp. Tems.|Lane |Lane | ¥ | OB o0 " 1ov | Opr
lent = e o IF | I s e iy LIDFLIDF R RF Rp Rp | RE
(kip) | (kip) (kip) Gip) | (dp) | (kip) | (kip)

LOL1 Lower-Chord | 207.76 67.73|1.21 969 60 1270 3.089| 5.158

LiL2 Lower-Chord | 207.76 67.73|1.21 969 60 1270 3.089| 5.158

L2L3 Lower-Chord | 32231 104.50|1.21 1335.00 1270 2621| 4378

L3L4 Lower-Chord | 32231 104.50|1.21 1335.00 1270 2621| 4378

L4L3 Lower-Chord | 207.76 67.73|1.21 969.60 1270 3.089| 5.158

LsLé Lower-Cherd | 207.76 67.73|1.21 969.60 1270 3.089| 5.158
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Truss Line Superstructures

Open the bridge file (.xml) provided with this tutorial.
The Bridge Workspace tree for a truss-floorbeam-stringer line superstructure definition is shown below.

Workspace - O =

Bridge Components

= ™ Truss Example 1

#- [ Components

[ Diaphragm Definitions

[ Lateral Bracing Definitions

MFF LRFD Multiple Presence Factors
EC Environmental Conditions

- DOF Design Parameters
- &3 SUPERSTRUCTURE DEFINITIONS
-- kot Truss (TFS)
= Truss (T
j Impact/Dynamic Load Allowance
- 4+ Load Case Description
- e Superstructure Loads
[ Gusset Plate Definitions
- Ej Shear Connector Definitions
- ([ Stiffener Definitions
- [ TRUSSES
- [ MEMBERS
----- i) BRIDGE ALTERMNATIVES

In a truss line superstructure definition, the relationship between the truss and floor system is not defined. Therefore,

the floor system dead loads that act on the truss needs to be entered by the user. These loads are computed as follows.

Deck Dead Load on Truss
Deck DL = 107/12 * 33.0” * 0.150pcf = 4.125 kip/ft

LO, L6: 18.337/2 * 4,125 k/ft / 2 trusses = 18.90 kips
L1, L2, L3, L4, L5:18.33” * 4,125 k/ft / 2 trusses = 37.81 kips
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Curb Dead Load on Truss
Curb DL = 85 Ib/ft

LO, L6: 18.33°/2 * 0.085 k/ft * 2 curbs / 2 trusses = 0.78 kips
L1, L2, L3, L4, L5: 18.33* * 0.085 k/ft * 2 curbs / 2 trusses = 1.56 kips

Floorbeam Dead Load on Truss
Floorbeam DL = 221 Ib/ft*35 ft = 7735 Ib

LO, L1, L2, L3, L4, L5, L6: 7.735 kips / 2 trusses = 3.87 kips

Stringer Dead Load on Truss
Exterior Stringer DL = 57 Ib/ft
Interior Stringer DL = 57 Ib/ft

LO, L6: 7 stringers * 0.057 kip/ft * 18.33°/2 / 2 trusses = 1.83 kips
L1, L2, L3, L4, L5: 7 stringers * 0.057 kip/ft * 18.33” / 2 trusses = 3.66 kips

The truss command language description for the truss line is the same as the description for the truss system with the
addition of a command to describe the user computed floor system dead loads. The following is the PanelPointLoad
command used to describe the floor system dead load acting on the truss. This command comes after the Support

command.

PanelPointLoad

LO DC 0.0 -25.38
L1 DC 0.0 -46.90
L2 DC 0.0 -46.90
L3 DC 0.0 -46.90
L4 DC 0.0 -46.90
L5 DC 0.0 -46.90
L6 DC 0.0 -25.38

Last Modified: 6/21/2024 64



	BrDR Tutorial
	Topics Covered
	Truss description and analysis
	Bridge Materials
	Beam Shapes
	Bridge Appurtenances

	Truss-floorbeam-stringer system superstructure.
	Load Case Description
	Structure Framing Plan Detail – Layout
	Schematic - Framing Plan Detail
	Structure Typical Section - Deck
	Structure Typical Section – Deck (cont’d)
	Structure Typical Section – Generic
	Structure Typical Section – Lane Positions
	Schematic – Structure Typical Section
	Floorbeam Member Locations
	Stringer Group Definition Geometry – Stringer span lengths
	Describing a Floorbeam Member Definition
	Floorbeam Profile
	Describing a Stringer Member Definition
	Stringer Profile
	Trusses
	Schematic - Truss
	Floor System Geometry
	Stringer Unit Layout Wizard
	Floorbeam Member Alternative Wizard
	Schematic – Framing Plan Detail
	Schematic – Structure Typical Section

	LFR Analysis
	Tabular Results
	Engine Outputs

	Truss Line Superstructures

