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CL North TrussjA
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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

BrR Training

T1 - Truss Floorbeam Stringer Example

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

Note: It is assumed that the user is familiar with BrR and its Bridge Workspace. Therefore, this example does not

go into great detail explaining the Bridge Workspace and detailed entry into windows not particular to a truss.

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

Language User Manual can be accessed from the BrR Truss window’s help topic.

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. The truss is analyzed for axial force only, bending due to load
eccentricity is not considered.
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Truss-Floorbeam-Stringer System Superstructure

From the Bridge Explorer, select File/New/New Bridge to create a new bridge. Enter the following description data:

™ Truss Example1

(=[O =)

Bridge ID: [T ruzs Example 1

MBI Structure (D [3):

Truss Example 1 [] Template Superstuctures
[7] Bridge Campletely Defined  [] Culverts

Descriptian | Dezcription [cont'd) I Alternatives | Global Reference Point I Traffic I Cuzstom Agency Fields|

M ame: Trugz Example 1

ear Built; 1430

Drezcription:

q Harrell
Location:

Facility Caried [7):

Feat. Intersected (B):

Longit; 110.00 it

Fioute Mumber: SRl

Mi. Post:

Diefault Units: IUS Custamary

AASHT O are Association...

BiR BrD Brid ’ ok ] [ Apply ] [ Cancel

Close the window by clicking OK. This saves the data to memory and closes the window.

description.

QThe text description of the truss will include the following steel material
and shape names that we enter here in the BrR BWS. You have to be sure
that the names in the BWS exactly match the names you use in the truss text
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T1 — Truss Floorbeam Stringer Example

Create the following materials for the bridge:

™ Bridge Materials - Structural Steel

[ s

MWame:  Truss Steel

M aterial Properties
Specified minimurn yisld strength (Fy) = 30.000
Specified minimurn tengile strength [Fu) = 60.000
Coefficient of thermal expansion = 0.0000085000
Denzity = 0.4300

Description;  Built 1305 to 1936 - steel unknown

besi

ki

1/F @
kck 2 Save time - copy the

‘1905 to 1936’ steel from the

Modulus of elasticity (E] = 23000.00 ksi
Library and just change its
name!
Copy To Libran. .. | | Copy from Librar. . | [ 0k ] | Apply | | Cancel |

™ Bridge Materials - Structural Steel

E=N HoR(E>

Mame: Grade 36

I atenial Properties
Specified minimurn pigld strength [Fy) = 36.000
S pecified minimurn tensile strength (Fu) = 58.000
Coefficient of thermal expanzion = 00000065000

Denzity = 0.4300

Modulus of elasticity (E] = 23000.00

Description;  A45HTO M270 Grade 36

ki

ksi

1/F

k.t

v

ki & Save time - copy this

steel from the Library!

Caopy Ta Libran... | [ Copy fram Library... l | k.

| | Apply | | Cancel

Last Modified: 8/1/2016 6



T1 — Truss Floorbeam Stringer Example

™ Bridge Materials - Concrete

Last Modified: 8/1/2016

Mame: Clazz & [US]

Description:  Class A cement concrete

Compressive strength at 28 days [f'z) = 4.000 ki
Imitial compressive strength (o] = ki
Coefficient of themal espansion = 0.0000080000 4 4¢
Dengity [for dead lnads) = 0.150 [
Density [for modulus of elasticity] = 0.145 ke @
Std Modulus of elasticity [Ec] = 3644.15 st 2 Save time - copy this
LRFD Modulus of elasticity (Ec) = 364415 ks concrete from the Library!
Std Initial modulus of elasticity = ks
LRFL Irnitial modulus of elasticity = ki
Poizzon's ratio = 0.200
Compozition of concrete = | Mormal -
b odulus of rupture = 0.480 ki
Shear factor = 1.000
Splitting tenzile strength [fct] = ks
Copy Tao Library... | [ Copy from Library. .. ] | (] Apply | | Cancel
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Now we need to add steel shapes to our bridge. Open the Steel | Shape window and use the Copy from Library
button to copy the W12x79 to our bridge.

M Steel I Shape =
Mame: ' 12+79 Folled shape type
@ "W Shape ) M Shape
Description: ' 12473 Imported fram AISC Tables [1334) ) 5 Shape @ HP Shape
' Dimersions | Propeties|
in —>|—4— I 1.4375 -
by
L . .
0rE kD | —f T
% |
“Z izmem
04700 wife L
@
2 Use the Copy from

LLJ
120800

Library button!

Last Modified: 8/1/2016
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T1 — Truss Floorbeam Stringer Example

Follow the same procedure to copy the following steel shapes to our bridge:

Bridge Workspace - Truss Example 1 EI@
= M Truss Bxample 1
..... ([ Materials
2 [(J Beam Shapes
..... (L1 Prestress Beam Shapes
S [ Steel Beam Shapes
5 (21 15hapes
....... T W1d9
e T W 12465
e W 2157
e T W 1657
e T W32
....... [ Angles
S | Channels
o [ C15x50
o [ C150
....... D Tees
- [ Timber Beamn Shapes
i [ Appurtenances
- L] Connectors
....... (L1 Diaphragm Definitions
....... (L1 Lateral Bracing Definitions
------- j Impact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
[ [ Factors
------- (L1 LRFD Substructure Design Settings
....... EC Envircnmental Conditions

(|

....... OF  Design Parameters
------- ([ SUPERSTRUCTURE DEFIMNITIOMNS
....... (L1 BRIDGE ALTERMATIVES

Last Modified: 8/1/2016 9



T1 — Truss Floorbeam Stringer Example

The following 2 channel shapes are not in the Standard Library and must be entered manually:

#M Steel Channel

E=3|Ech

M arme: C15x45

Description:  From NY

Channel type
@ American Standard

() Mizcellaneous

. —M™
07900, —|4—Y ogs0
0B ’ Fi___Ji
: Ln}
| [ il
06180 e
X _1_>< 15.0000
;!_*__‘_\J_
Y tooem
In B804,

&M Steel Channel

Copy Ta LiI:urar_l,l...] [ Copy fram Library. .. ] [ Ok ] [ Apply ] [ Cancel ]

Lo )

M arne: C 15x45

Descrption;  From MY

Channel type
@ American Standard

1 Miscellaneous

frea = 13220 2
Morminal load = 45.000 b/t

Max. flange fastener = i
lw = 3?39':":' in-’\q_

I_'r' = 1':'3':“:' in-"q_

Last Modified: 8/1/2016

Copy Ta LiI:urary...] [Cu:upy from Library... ] [ k. ] [ Apply ] [ Cancel
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T1 — Truss Floorbeam Stringer Example

M Steel Channel

(=[O |ms]

Mame: C 15x55

Description:  fram N

Channel type
@ American Standard

) Miscellaneous

. —
08200 i Y|" 0LEE00 .
.6500 ¥ :
] " _|___f r
08140 e
* [
1l _I _& 1soo0a
T_*_\_
Y t [.E500 i
i 28140 i
Copy To LiI:urar_l,l...] [ Copy from Library. .. ] [ 0k ] [ Apply l [ Cancel ]
M Steel Channel EI@
Mame: C 15455 Channel ype
@ American Standard
Description;  from MY ) Mizcellaneous
Dimensions |; Froperties ;
Area = 16160 "2
Maorminal load = 25.000 b/t
Max. flange fastener = in
lx= 423.000 o~y
ly= 12100 in"d
Copy Ta Lil:urar_l,l...] [ Copy fram Library. . ] [ ] ] [ Apply ] [ Cancel

Last Modified: 8/1/2016
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T1 — Truss Floorbeam Stringer Example

Enter the following Generic appurtenance to model the curb on our structure.

{™ Bridge Appurtenances - Generic EI@

Mame: Curb

Drezcription:

Al dimenzions are in inches

Distance from edge to centroid = 4.5000

Reference Line ——m Barrier load = 0.085 kipdft
Width =
9.0000
Effective wind — Generic Shape
height =
9.0000
w Back Frant
| Copy from Library... | | 14 | | Apply ‘ | Cancel

Last Modified: 8/1/2016 12



T1 — Truss Floorbeam Stringer Example

The Bridge Workspace now appears as follows:

Bridge Workspace - Truss Example 1 El@

[ 1Y Truss Example 1

..... ([ Materials
5 (1 Beam Shapes
----- (L1 Prestress Beam Shapes
= (] Steel Beam Shapes
& (I 15hapes
....... T W12ad9
....... T W1245
....... T W 2157
....... T W16x57
....... T wana21
....... L1 Angles
= [ Channels
....... [ C15a40
....... [ C1540
....... [ C1545
....... [ C15a45
....... D Tees
- (L] Tirmber Beam Shapes
= [ Appurtenances
....... D Parapet
....... [ Median
....... (L1 Railing
= [ Generic

b g Curb
M- [ Connectors
....... (L1 Diaphragm Definitions
....... ([ Lateral Bracing Definitions
------- j Impact / Dynamic Load Allowance
------- MFF | RFD Multiple Presence Factors
[ [ Factors
------- ([ LRFD Substructure Design Settings
....... EC Environmental Conditions

....... OF  [esign Parameters
------- (L1 SUPERSTRUCTURE DEFINITIONS
....... (L] BRIDGE ALTERMATIVES

Last Modified: 8/1/2016 13




T1 — Truss Floorbeam Stringer Example

We are now ready to create our truss-floorbeam-stringer superstructure definition. Double click on
“SUPERSTRUCTURE DEFINITIONS”.

Mew Superstructure Definition @

() Girder System Superstructure

() Girder Line Superstiucture Superstructure Definition ‘wizard
() Floar System Superstructure

(7 Floor Line Superstructure

(@ Truss Systern Superstructure

(70 Trusz Line Superstructure

(7 Reinforced Concrete Slab Spstem Superstructure

(") Cancrete Muli-Cell Box Superstucture

Tru=z Floorbeatn

[ Ok ] [ Cancel

Last Modified: 8/1/2016 14



T1 — Truss Floorbeam Stringer Example

Enter the following information to describe the superstructure definition:

™ Truss Floorbeam Stringer Floor System Superstructure Definition EI@

Definition Analysisl Ergine

Mame; Truss [TFS]

Dezcription: -

<E;Be sure to select the Main

member configuration as
“Through”. This specifies that live
load is applied to the bottom chord
of the truss.

Default Urits: | 15 Cystamarny -

_ tain Member Span Deck twpe:
Mumber of main members: | 2 : Lengths Along the

Reference Line: LiBeizte LizEl:

Main member number of spans: |1

Length
Span
(ft)
1 110.00
Main member configuration: | Through - Member & Tupes
Mumber of stringers; | 7 Steel
P/5
Stingers frame into floorbeam: B/C
Mumnber of stringer units: B = Timber

QK. l [ Apply ] l Cancel

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.

Last Modified: 8/1/2016 15



T1 — Truss Floorbeam Stringer Example

CL North Truss

FB1

CL South Truss

Use the ‘Add Default Load Descriptions’ button to create the following load cases:

—EE

- Time*

Load Case Name Description Sta T
ge ype (Days
DCA1 DC acting on non-composite section Nen-composite (Stage 1) \=|(D,DC hd
DCz2 DC acting on long-term composite section |Composite (long term) (Stage 2)  |=||D,DC d
oW DWW acting on long-term composite section |Composite (long term) (Stage 2)  |=||D,DW ha
SIP Forms Weight due to stay-in-place forms Mon-composite (Stage 1) |=||D,BC ka
Prestreszed members anly “d Defadt Load :
Case Descriptions ’ MHew ] [ Duplicate ] [ Delete ]
I ak. I [ Apply l l Cancel ]

Last Modified: 8/1/2016 16



T1 — Truss Floorbeam Stringer Example

Enter the truss spacing and stringer spacing as follows:

D Structure Framing Plan Details E@I
Munber of main member spans = | Murnber of main members = | 2 Murnber of stringers = | 7
Layout | Diaphragms
b ain b ember Member Spacing Orientation
Support Skew (@) Perpendicular to member
Skew
SUpPOR] o orees) #long suppart Stiinger Spacing
1 0.0000 Stringer Spacing
2 0.0000 Main Member S pacing Stringer (ft)

- Bay | start of| End of

Member Spacing Stringer| Stringer

Truss u 1 500 5.00

Bay | startof | End of = L

Member | Membei z 500 500

1 35.00] 0.00 3 500| 5.00

4 5.00 5.00

3 5.00 5.00

6 500 5.00

] ’ Cancel

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

Diaphragms tab.

If we look at the schematic for the framing plan we see that not much is drawn. This is due to the fact that we have

not created our floorbeams yet nor specified where the stringers are.

™ Schematics: Framing Plan View

BFa Q4| B

| 87% -

Truss Exampie 1
Truss Example 1 - Truss (T
a6

73

Last Modified: 8/1/2016
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T1 — Truss Floorbeam Stringer Example

Enter the following data on the Structure Typical Section to locate the truss and stringers with respect to the left

edge of the deck.

M Structure Typical Section

[o ] -E mes]

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

superztructure definition ref. line

|, superstiucture definition ref. line

I

L_ Superztructure D efinition

Feference Line

7

Left edge olf

deck to first —4—]: I I I

l 1 [ 1

stringer ||

Deck | Deck [Cont'd)

H——————— | eft edge of deck ta first main member

Farapet | Median | Railng | Generic | Sidewalk | Lane Fosition | Stiped Lanes | Wearing Suface

Superstructure definition reference ling iz | within

. Start
Distance from left edge of deck ta 16.50
superzstructure definition reference line = '
Digtance from right edge of deck to 1650
superstiucture definition reference line = '

Left edge of deck. to first main member = -1.00

Left edge of deck to first stinger = 1.50

Last Modified: 8/1/2016

ft

ft

w | the bridge deck.

End
16.50

16.50
-1.00

1.50

18

ft

ft

<5‘>Enter a negative distance to

indicate that the truss is to the left of

the edge of deck.




T1 — Truss Floorbeam Stringer Example

Enter the remaining structure typical section data as shown below:

M Structure Typical Section

o] O |ms]

Distance from left edoe of deck to | Distance from right edge of deck to
superstructure definition ref. line [ FUperstiucture definition ref. ling

| ] Superstructure D efinition
i Reference Line
Left edge u:ulf

|
decktnfir'si -{ I I I ! I I I I

stringer |

H—————— | eft edge of deck to first main member

Deck | Deck [Cont'd) | Parapet I tedian | Fiailing | Generic | Sidewalk | Lane Paosition | Striped Lanes I Wearing Surface

Deck concrete: [I:Iasm’-'l. [Us) ']

Total deck thickress: 10.0000 in

Deck crack contral parameter: | kipin

Sustained modular ratio factar:

Ok ] l Apply ] [ Cancel

M Structure Typical Section

BN B =™

lae——— Generic Shape

Back Front

| Deck. I Deck [Cont'd] | Parapet | M edian | Fiailing | Generic | Sidewalk I Lane Paozition I Striped Lanes | ‘wearing Surface

Edge of Deck Distance At Distance At Front Face
MName: Load Case | Measure To | Dist. Measured Start End . .
Orientation
From (ft) (ft)
Curb |=||DC2 = || Back \=|LeftEdge |=| 0.00 0.00|Right |=|
Curb = |(DC2 > |[Back |>||Right Edge | =| 0.00 0.00 Left =]

[ Mew ” Duplicate ” Delete ]

! oK |[ Apply ][ Cancel ]

Last Modified: 8/1/2016 19
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M Structure Typical Section E\@
. (4] >

[E); — Superstructure D efinition Reference Line

m Travehway 1 N |_ Travelway 2 _J

| Deck | Deck [Cont'd) I Farapet | Median I Fiailing I Generic | Sidewalk| Lane Pasition | Stiped Lanes | Wearing Surfacel

Diztance From Left Edge of | Distance From Right Edge of | Distance From Left Edge of | Distance From Right Edge of
Travelway Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure
Number Definition Reference Line Definition Reference Line Definition Reference Line Definitien Reference Line
At Start (A) At Start (B) AtEnd (A) AtEnd (B}
(ft) (ft) (ft) (ft}
1 -1575 1575 -1575 1575

LRFC Fatigue
Lanes available o trucks:

[T] Dvenide Truck fraction: [ Mew H Duplicate ” Delete ]

[ 0] 4 ][ Apply ][ Cancel ]

The Structure Typical Section now appears as follows:

M Schematics: Bridge Typical Cross Section View

B(FaQé¢ | @% < 8% -

Truss Example 1
Truss Example 1 - Truss (TFS)
07/15/16
110" 930" 10"
. a{g" .
§ Deck Thickness 10" :
= ! Travelway 1 o 5
: eeeres . RN R e, I R R - :
2 g 5 g 5_g 50" 5" 5" . 5 g o g
35 _g
MNotes:
* The truss members are not drawnto scale.

Last Modified: 8/1/2016 20




T1 — Truss Floorbeam Stringer Example

Open the Floorbeam Member Locations window and use the ‘Floorbeam LocationWizard’ button to specify where

the floorbeams are located.

D Floorbeam Member Locations

(= = ]

Floorkeam R;Tn}trence Offzet Location Skew
Name islance (ft) (ft) {Degrees)

(Tt}
Floorbeam
Location .
wWizard. [ YR ] [ Duplic:ate ] l Delete ]

[ Ok ] ’ Apply ] [ Cancel ]
Floorbeam Location Wizard | 3 |
Prefix for syztem to uze when naming generated floortbeans ©  Floorbeam
Floorbeam Spacing
ot : . End
art Distance | Number Spacing .
Distance
(Tt} of Spaces| (ft)
(ft)
0.00 1 0.00 0.00
0.00 3 18.33 110.00
=T ] [ Duplicate ] [ Delete ]
[ ] ] [ Cancel
Last Modified: 8/1/2016 21
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The following floorbeam member locations are created using the wizard.

M Floorbeam Member Locations El-ﬂ
Floorbeam R;fne.trence Offzet Location Skew
Name ‘5(;?“’ (ft) (ft) (Degrees)
Floorbeam 0.00 0.00 0.00 0.0000
Floorbeamz 0.00 18.33 18.33 0.0000
Floorbeam3 1833 18.33 1T 0.0000
Floorbeam4 3667 18.33 55.00 0.0000
Floorbeams 55.00 18.33 73.33 0.0000
Floorbeams 7333 18.33 91.67 0.0000
Floorbeam? 91.67 18.33 110.00 0.0000
Floorbeam
Location -
afizard [ M e ] [ Duplicate ] [ Delete ]
[ (] ] [ Apply ] [ Cancel ]

Last Modified: 8/1/2016 22



T1 — Truss Floorbeam Stringer Example

Enter the following data to describe the Stringer Group Definition. 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. You can create one stringer

group definition to contain this geometry data and then later apply this stringer group definition to all 6 stringer units
in your structure.

M Stringer Group Definition Geometry

[ollE =]

Mame;  Stinger Unit D escription:

Stinger Span Lengths | Diaphragms

Mumber of floorbeams that support thiz stinger group definition; 2

-

&l floorbearns are perpendicular to the stucture definition reference line: @) Yes

) Mo
Floorbeam Spacings
Select the floorbeam spacings which can Floorbeam| Skew Uff_setl'
be uzed to define the stringer zpan lengths Spacing Angle StringerSupport flsE
iri thiz stringer group definition: (f) (Degress) Length
. . ft
Pozzible Floorbeam Spacing - (")
f) 0.0000 (0.000 > || Simple [ 0.0000
18.3333|0.000 | =||Simple [ 0.0000

Computed Resulting Stinger Span Lengths

Length | Cantilever
(ft) Span

1 |18.3333 D

Span

QK ] [ Apply ] [ Cancel

Last Modified: 8/1/2016 23



T1 — Truss Floorbeam Stringer Example

Describing a Floorbeam Definition:

Create a new floorbeam definition and describe it as follows. This floorbeam definition will be used for all of the

floorbeams in the structure.

Mew Floorbeam Definition @
b aterial Type: Girder Type:
Built-up
Detailed Steel Truss
Plate
Rolled

[ OF. J[ Cancel ]

{D Floorbeam Definition E @

arne; Floorbeam Def

D escription | Specs I Factors I Engine I Control Options

D escription: a Material Type; | Steel

Floorbeam Type: | Follzd

— Default Unitz:

Floorbearm property input method —— Self Load
@ Schedule-based

-“' Crozg-zection based Additional zelf load = klp#’ft

Additional zelf load =

Default rating method:

23

Floorbearm Length Between Main

i i tembers
1 |

Length
i | 5
i i g G
i i 1 35.00
[} |

llain
Floorbeam Span

[ 0K ] [ Apply ] [ Cancel

Last Modified: 8/1/2016 24



T1 — Truss Floorbeam Stringer Example

Describe the floorbeam profile as follows. The floorbeam is non-composite so we do not have to enter any data on

the Deck Profile window.

™ Floorbeam Profile ==

Type:  Folled Shape

Shape | Top Cover Flate | Bottorn Cover F'Iate|

Start End
L h
Shape Distance| e(r&g}t Distance, lMaterial
(ft) (ft)
W 3221 - 0.00 35.00 35.00 | Grade 36 -

[ M e ” Duplicate ” Delete l

[ ok H Apply H Catcel ]

Last Modified: 8/1/2016 25



T1 — Truss Floorbeam Stringer Example

Describing a Stringer Definition:

Create a new stringer definition and describe it as follows.

Mew Stringer Definition @
h aterial Type: Girder Type:
Built-up
Flate

Ralled

[ Ok ] [ Cancel

™ Stringer Definition EI@

Marne:  Interior Stringer

Description | Specs I Factors I Engine I Contral Options

Desciiption: *  Material Type; | Steel
Stringer Type: |Rolled
e Default Urits: s Eug[gma[}l -
Stringer property input method Self Load
@ Schedule-bazed
© Crass-section based Additional zelf load = kip it
Additional zelf load = I
Stringer Span Lengths
@) Agzociate with stringer group defintion: | Stringer Unit "’]
() Enter stringer span lengths Stiinger Span Lengths Default rafing method:
= ; LFD -
Mumber of spans; — | span Length | Cantigver
hid] SIET End Bearing Locations
! 18.33 [ Left: in
Right: i

QSave time — associate the

stringer span lengths with the

stringer group definition!

[ ok ][ Apply H Cancel

Last Modified: 8/1/2016 26



T1 — Truss Floorbeam Stringer Example

Describe the stringer profile as follows. The stringer is non-composite so we do not have to enter any data on the

Deck Profile window.

M Stringer Profile == EoR =

Type: Folled Shape

Shape | Top Cover Plate | Bottorn Cosver F'Iate|

Start End
L h
Shape Distance e.(r;tg}i Distance Material
(ft} (fty
W 21xET - 0.00 18.33 18.33 | Grade 36 -

l e ” Duplicate ” Delete ]

I 0k, |[ Apply H Cancel ]

Last Modified: 8/1/2016 27



T1 — Truss Floorbeam Stringer Example

Create a stringer definition to be used for the exterior stringers in the same manner.

M Stringer Definition

Marne:  Exterior Stringer

Description | Specs I Factars I Engine | Cantrol Dphions

Dezcription:

Stringer property input method
@ Schedule-bazed

() Crogs-zection based

Stringer Span Lengths

() Erter stinger span lengths

(@) &zzociabe with stinger group definition:

Self Load

Additional zelf load =

Additional zelf load =

Material Type: | Steel

Stinger Tppe: |Rolled

Default Urits:

Strirger Lnit

Stringer Span Lengths

Default rating method:

Mumber of spans: |1 Span | Length | Cantiever Lil i
{f) i End Bearing Locations
! 18.33 O Left: in
i . Right: i
¥ Save time — associate the - n
stringer span lengths with the
stringer group definition!
k. ] [ Apply ] l Cancel
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D Stringer Profile =N EcR

Type:  Rolled Shape

Shape | Top Cover Plate | Eottam Cover Plate

Start End
Ly h
Shape Distance e(r;tg}t Distance Idaterial
(ft) [fty
W 16x5T - 0.00 18.33 18.33 | Grade 36 -

[ M e ” Duplizate H Delete ]

[ Uk ][ Apply H Cancel ]
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The Bridge Workspace tree now appears as follows:

Bridge Workspace - Truss Example 1 EI@
B

H-- [ Materials

- [ Beam Shapes

- [ Appurtenances

- [ Connectors

....... (L1 Diaphragm Definitions

....... (L1 Lateral Bracing Definitions

------- j Impact / Dynamic Load Allowance

------- MFF | RFD Multiple Presence Factors

[ [ Factors

------- (L1 LRFD Substructure Design Settings

....... EC Environmental Conditions

....... OF  Design Pararneters

= [ SUPERSTRUCTURE DEFINITIOMS

S bd Truss (TFS)

------- j Impact / Dynamic Load Allowance

....... 24 Load Case Description

------- & Framing Plan Detail

....... i Structure Typical Section

....... =& Superstructure Loads

....... [C7 Gusset Plate Definitions

------- (L1 Shear Connector Definitions

- (20 Stiffener Definitions

------- FHML Floorbeam Member Locations

=4 (23 STRINGER GROUP DEFIMITION GEOMETRY

== Stringer Unit

= 23 MEMBER DEFINITIONS

& (23 FLOORBEAM DEFINITIONS

..... I Floorbeam Def

- (21 STRINGER DEFINITIONS
----- I Interior Stringer
..... I Exterior Stringer

[= - D TRUSSES

....... I Truss1

o I Truss2

[ F56 Floor Systern Geometry

....... (L1 BRIDGE ALTERMATIVES
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Open the ‘Truss 1” window and change the name of the truss to “North Truss’. Enter the text description shown on

the next pages.

M Truss EI@

Mame: Morth Truzs Lirk. with: | Mone V]

Description | Gusset F'Iatesl Specs | Fau:tu:ur$|

Truzs "Morth Truss"
I nit B
Force kips
Length ft
Properties in

13

m

DefaultSpeUnitT ype 115 4
DefaultStuctSteel "Truss Steel”

DrefaultE ndConnection
Bolked

b aterialT ype
Steel = "Truzs Steel"
Steel2 = "Grade 36"

MemberCroszSection
ChannelBox = Sectionl
Channels "'C 15«565" Oubward 13.0

Lacing Top

MonDetalled = Section2

47 51 44,50 Steel 1125.6 i
L

Wiew Member Cross Section

0k, ” Apply ][ Cancel

The ‘Verify’ button will read your text description of the truss and verify the syntax of the commands you have

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

the command language and its syntax is available by opening the BrR 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 BrR BWS
will be used as the default steel material if you do
not enter a steel material in later commands. The
double quotations around “Truss Steel” indicate that

Truss Steel is defined in the BrR 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 BrR Library whose names are

lengthy.
MemberCrossSection
ChannelBox = Sectionl
Channels "C 15x55" Outward 13.0 €13 x 55 TR >
Lacing Top |
S
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NonDetailed = Section2
47.51 44,50 Steel 1125.6

pubn%
CI5 x 50 (T
| 1B I

Entered as a NonDetailed section instead of
describing each plate. We only have to enter the
gross, net area and moment of inertia of the section

in this command.

Rolled = Section3
Beam "W 12x79"

ChannelBox = Section4
TopFlangePlate

22.0 0.5 Steel2

Channels "C 15x50" Outward 13.0

Lacing Bottom

- 22% 2"

o5 xS0

I,W »

f%*

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

T

1 - X%
L
CIExdS

15"'

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

connection holes.
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Rolled = Section6
Beam “W 12x65”

Wil X A5

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
Ul 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 Section2
L5L6 L5 L6 Section2
LOU1 LO U1l Sectiond
UlU2 Ul U2 Section5
U2U3 U2 U3 Section5
U3u4 U3 U4 Section5
U4U5 U4 U5 Section5
U5L6 U5 L6 Sectiond
L1U1 L1 U1l Section3
UlL2 Ul L2 Section6
L2U2 L2 U2 Section3
L2U3 L2 U3 Section6
L3U3 L3 U3 Section3

Members are identified by the panel points that they
connect and cross sections are assigned to the

members in this command.

Last Modified: 8/1/2016

34




T1 — Truss Floorbeam Stringer Example

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

A schematic of the truss is available by selecting the ‘View schematic’ toolbar button when the truss is highlighted

in the Bridge Workspace tree.

™ Truss 1 =N e

T10.00,0.00]

&

T.L Trussz 1
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We can now finish describing the floor system (floorbeams and stringers) for this structure. If the floorbeams and
stringers are described, BrR will be able to compute the dead load of the floor system and apply it to the truss during
the truss analysis.

When we first open this Floor System Geometry window, we know the total number of stringer members in this
structure is 42 since there are 6 stringer units and each unit contains 7 stringers. We don’t know where the stringer
members are located along the length of the structure nor do we know how long each stringer is. The stringer
members in the structure are all located at the beginning of the structure and do not 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 how to assign stringer group

definitions to stringer units.

™ Floor System Geometry EIIEI

[ Include floorbeams in unit references

Distance to
Stringer . Unit Referenced from Stringer Grou :
Ul'l?t Strggﬁgrt{;r:up Left End of Superstructure anﬂn'rtiun i Mirror Group Definition Eﬁlﬂuﬂzg
Mumber or End of Previous Unit Waorkpoint
(ft)
Unit 1 |Stringer Unit = ||Left end of structure || .00 |None =l [
Unit 2 |Stringer Unit || End of Previous Unit || 0.00 |Mone =l [
Unit 3 |Stringer Unit \= | End of Previous Unit || 0.00 |Mone |
Unit 4 |Stringer Unit \=||End of Previous Unit || .00 |None =l [
Unit 5 |Stringer Unit |=||End of Previous Unit || .00 |None =l [
Unit& |Stringer Unit || End of Previous Unit || 0.00 |Mone =l [

0k, ] [ Apply ] [ Cancel
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Click on STRINGER UNIT LAYOUT then click on the following button

Bridge Workspace Toolbar ]
= | H | Y

Use the Stringer Member Alternative wizard to create Stringer Member Alternatives.

Stringer Unit Layout Wizard

Welcome to the Stringer Unit Layout Wizard

This wizard helps you create Stringer Member Altematives quickly using Stinger Group Definition Templates.

Stringer Group Definition Templates let you assign Stringer Defintions and Stringer Live Load Distribution factaors
to Stringer Members. These templates can be stored and re-used.

Select the Stinger Group Definition to which this template applies: [Stringer it -

Entter a name for the new template: Template|

This Stringer Group Defintion has been applied to the following
Stringer Unit locations in the Floor System Geometry window:

St[.:?l?ter Strggggﬁlr;w Wirrored Status it
Unit 1 Stringer Unit None
Unit 2 | Stringer Unit None =
Unit 3 | Stringer Unit None
Unit 4 | Stringer Unit None
Unit 5 | Stringer Unit None
Unit§ | Stringer Unit None &
< Back Mead = Cancel ] [ Help
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Stringer Unit Layout Wizard

Stringer Definttions
This screen allows you to create Stinger Member Altematives and assign Stringer Definitions to these

Altermatives for all Stringer Members using the Stringer Group Defintion picked on Page 1. Afterthe

Stringer Member Atematives are created at the end of this wizard, you can change the Stringer Definttions
assigned to the Stinger Member Atematives by visiting the individual Stinger Member Atemative windows.
Changing Stringer Definitions in the Stringer Member Atemative window will not make comesponding changes
in this template.

This wizard wil generate names for the Stringer Member Altematives for you or you can enter them yourseff in
the table below.

Prefix to use when generating stringer member atematives’ names: Stinger % Alt

Generate Stringer
Member Altemative

MNames
Stringer Exizting Stringer Current Stringer -
Members Member Alternative| Existing Stringer Definition| Member Alternative| Current Stringer Definition b
MName HName
Stringer 1 Stringer 1 Alt |Exterior Stringer =] Stringer 1 Alt | Exterior Stringer =] E
Stringer 2 Stringer 2 Alt | Interior Stringer =) Stringer 2 Al | Interior Stringer [=]
Stringer 3 Stringer 3 Alt [Interior Stringer |= Stringer 3 Alt | Interior Stringer =l =
Stringer 4 Stringer 4 Alt [Interior Stringer |=) Stringer 4 Alt | Interior Stringer [=]
Stringer 5 Stringer 5 Alt | Interior Stringer hd Stringer 5 Alt | Interior Stringer | i
*Stringer members in this table are listed from left to right in the structure typical section.
<Back | | Ned> Cancel | | Help
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Select each stringer and use the Compute from Typical Section button to compute the stringer live load distribution

factors.

Stringer Unit Layout Wizard @

Live Load Distribution Factors

This screen allows you to assign Live Load Distibution Factors to the Stinger Member Atematives that will be
generated by this wizard.

Stringer: [Stringer 1 v] [ Apply ]
Standard
[] Allow distribution factors to be used to compute effects of permit loads with routine traffic

Distribution Factor Compute from
Lanes Wheels) Typical Section
Loaded
Shear Shear at Moment Deflection
Supports
1Llane 0.909 0.750 0.909 0222
Multi-Lane 0.509 0.750 0.509 0.444
LRFD
[] Allow distribution factors to be used to compute effects of permit loads with routine traffic
Action: [Deﬂectiun "] [ Apply ]
Distribution Factor
Start Distance Length End Distance (Lanes}
ft ft ft
() (") (") 1 Lane Multi-Lane
[ Mew ] [ Duplicate ] [ Delete ]
<Back | | Newt> | | Cancel | | Hep |
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Stringer Unit Layout Wizard

Completing the Stringer Unit Layout Wizard

You have successfully completed the Stringer Unit Layout Wizand.

You have created a Stringer Group Defintion Template named: Template

This template will be applied to the Stinger Members in the following Stinger Units:

St[j:?ter Strgggl:r&r;up Kirrored Status| i
Unit 1 § Stringer Unit Mone
Unit 2 | Stringer Unit None E
Unit 3 | Stringer Unit MNone
Unit 4 | Stringer Unit None
Unit & | Stringer Unit MNone -

To close this wizard, save this template and create Stringer Member Altematives with these template properties,
click Finigh.

To close this wizard and save this template withowut creating Stringer Member Atematives with these template
properties, click Finish Later.

To close this wizard without saving this template or creating Stringer Member Atematives, click Cancel.

<Back | | Finishlater | [ Fnsh | [ Cancel | | Heb
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Now use the Floorbeam Member Alternative Wizard to create floorbeam member alternatives.

Floorbeam Member Alternative Wizard

Prefis to uze when generating Hoorbeam member

alkernatives' names:

Floorbearn % Al

==

[Generate Floorbearn Member Alternative Names]

Floorbeam | Location | Existing Floorbeam F::E:;if;igagm Current Floorbeam FIEE;LZF:m Include in
Mame (ft) Member Alternative Definttion Member Alternative Definition Analysis
Floorbeam1| 0.000000 Floorbeam 1 Alt |Floorbe = | Floorbeam 1 Al |Floorbe =] [
Floorbeamz | 18333300 Floorbeam 2 Alt |Floorbe = | Floorbeam 2 Alt|Floorbe = || [7]
Floorbeam3| 36.666600 Floorbeam 3 Alt |Floorbe = | Floorbeam 3 Alt|Floorbe = [7]
Floorbeam4 | 54.995500 Floorbeam 4 Alt |Floorbe = | Floorbeam 4 Alt|Floorbe = || [7]
Floorbeams| 73.333200 Floorbeam 5 Al |Floorbe | Floorbeam 5 Al |Floorbe = | 7]
Floorbeamt | 91.666500 Floorbeam & Alt |Floorbe = | Floorbeam 6 Alt|Floorbe = || [7]
Floorbeam? | 109.995200 Floorbeam 7 Alt |Floorbe = | Floorbeam 7 Alt|Floorbe = || [7]
]S ] [ Cancel
The Framing Plan Schematic now appears as follows:
M Schematics: Framing Plan View ===
BRAaqe B® - % -
Truss Exampie 1
Truss Examgle 1 - Truss (TFS)
wnse
"""""""""""""""""""""""""""""""""""" BT 1 e
"""""""""""""""""""""""""""""""""""" L7
Unht 1 unit 2 a3 Uni 4 untt 5 a6
(Stringer Ll (Saringer Unity (Stringer Liniy (Stringer Linl) (Saringer Lnily (Stringer Uiy
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The Structure Typical Section appears as follows:

M Schematics: Bridge Typical Cross Section View

B(QQ+|BE% 8% -

Truss Example 1
Truss Example 1 - Truss (TFS)

07516
10" 930" 10"
) 316" )
Deck Thickness 10"
— / Travelway 1 -
[ hd '
2'-6" 5-0" 5-0" 5-0" 5-0" | 5-0" 26"
35"
Motes:
* The truss members are not drawn to scale.
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Select the HS 20 vehicle for the analysis.

0 Anclyss Settings =R

() Design Review @ Rating Rating Methad: | Member Altemative v]
Analysiz Type:
[Line Girder v]

Lanedlmpact Loading Type:
[-‘:"-3 Requested '] Apply Preference Setting: [NDHE V]

Wehicles | Output I Engine I Desu:riptiu:un|

Traffic Direction:

l Refresh ] [ Temporary Yehicles... ] [ Advanced... ]

[Eh:uth directions v]

Wehicle Selection: Wehicle Summan:
- Standard .| Addto =) Rating Wehicles
- Altemate Military Loading | Dperating = LRFR
- H 15-44 [=1- Design Load Rating
- H 20-44 [mwentary
- HL93 (5] - Operating
- HL93 [US) ‘.. Fatigue
- HS 15-44 AT - Legal Load Rating
- Hs 2051) o trom .. Routine
WS 2044 T Analsis ‘.. Specialized Hauling
- Lane-Type Legal Load e - Permit Load R ating
- LAFD Fatigue Truck [S1] [=)- LFD /4S50
- LRFD Fatigue Truck [US] EI | Fverbany
- MPL L HS 20-44
- 5L4 EI Operating
505 b L LoHS 20-44
- SUR - Legal Operating
- 5U7 - Permit rventory
- Type 3 ‘- Permit Operating
o Tune 3-3 i
[ Feset ] [ Clear ] [ Open Template ] [ Save Template ] [ ak, ] [ Apply ] [ Cancel
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Select the ‘North Truss’ in the BWS tree and select the ‘Analyze’ toolbar button to analyze the truss. An analysis
progress dialog will appear with messages related to the analysis. After the analysis you can view the output files by

selecting the ‘View latest analysis output’ toolbar button.

D Truss Examplel E@

=) Trugz Example 1
= Truss [TFS)
= Marth Truss
= AASHTO_Truss_LFD

Dead Load Analysiz Report
Dead Load FE Model Report
Live Load FE Model Report
Truzz Member Section Property Report
Rating Resultz Repart
‘.- Log File

The ‘Live Load Analysis Detail” and ‘Live Load Analysis Summary’ files contain data related to the live loading of
the truss influence lines. The ‘FE Model for DeadLoad Analysis’ report contains the truss finite element model and
dead load analysis. The ‘Section Property Report” contains data related to the computed and user input truss
member section properties. The ‘Rating Results’ file 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.

()] Doc HTOWARE BrDRSS\ Ty \Truss( TSN Truesd 0 ~ © | @ Chusers\HANINDocume. % | |
File Edit View Favorites Tools Help
Eridge ID ‘TrussExamplel NBI Structure ID “Truss Example 1
Bridge - Truss Example 1 Bridge Alt -
StructDef : Truss(TFS) Member - Truss 1
User - Bridge

Date  Friday, July 15, 2016 09:10:01
File : RatingResults XML
Analysis Preference Sefting : None

Overall Load Factor Rating Summary

Live Loag |LiveLoad| Inv | Inv Ca::‘d | opr ILegal Opr|Legal Opr| 'gf:;gg_’ [Permit Tnv|Permit Iny] Pé:;‘;‘d':_‘ Permit Opr|[Permit Opr| Pg;:cgf_" fpace | Lane
Tvpe |Element| RF Y |Element Element | RF V| Element | RF Y | Element RF ¥
(Ton) (Tom) (Ton) (Tom)
HS 20-44 - Lane || Design Lane U1L2 2.209) 79.53| UIL2 |As
HS 20-44 - Lane || Design Lane| ULL2 ||2.209 79.53| UIL2 With Impact|| Multi-Lane|
[HS 20-44 - Truck| Design Truck] UIL2 1.888| 67.96|| UIL2 |As
[HS 20-44 - Truck] Design Truck] UIL2 1.888| 67.96|| UIL2 With Impact|| Multi-Lane|

Live Toad: HS 20-44 - Lane (Design Lane)

Detailed Truss Member Rating Results

[LL Seale Factor = 1.00

|Adjacent Vehicle LL Factor = 0.00
Laventory:

Al=130,A2=2.17

Operating:

A1=130,A2=130

[Note: Rating factor is cutputted as 99.00 when it is greater than 99
DL LL Force Capacity |Adj Veh Demand| Ope |[Multi : [Legal| Permit|Permit
Member| ET'““ ¢ |Force|Comp.|[__[Tens] 1. |[Comp.| Tens. | Comp. || Tens. | Lane | Lane g‘l‘? ?{‘;' Opr| Inv || Opr
)| asim | gy | ™| im] " | ie) | sip) | ip) | ipy [LLDF|LLDE RF | RF | RF
Lot [Lower-Chord][ 20824 6773|121 969.60| 1.270][ 3.084]
L1l |[Cower-Chord| 208.24] 73121 969.60) 1.270][ 3.086]
L3 [Lower-Chord][ 32353 10450121 1335.00) 1270] 2617]
L34  |[Cower-Chord| 323.55 10450121 1335.00) 1.270|[ 2.617]
L4Ls  |[Cower-Chord| 209.45 121 1335.00) 1.270][ 4.692]
LsLe [Lower-Chord][ 209.43] 121 1335.00 1.270][ 4692
TIU2  |[Cpper-Chordll-308. 411 -10018][1.21] 12701 2248l 3.754]
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Truss Line Superstructures

The Bridge Workspace tree for a truss-floorbeam-stringer line superstructure definition is shown below.

Bridge Workspace - Truss Exam... E'@

= M Truss Examplel

- (] Materials

[#-- [ Beam Shapes

H-- ] Appurtenances

- [ Connectors

....... ([ Diaphragm Definitions

....... (L1 Lateral Bracing Definitions

------- j Irmpact / Dynamic Load Allowance
------- HFF | RFD Multiple Presence Factors
- [ Factors

------- (L1 LRFD Substructure Design Settings
....... EC Envircnmental Conditions

....... OF Design Parameters

- [ SUPERSTRUCTURE DEFINITIONS

----- b Truss (TFS)

----- Qs (1L

....... (L] BRIDGE ALTERMATIVES

In a truss line superstructure definition, the relationship between the truss and floor system is not defined.
Therefore, you must enter the floor system dead loads that act on the truss yourself. 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: 18.33°/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

Curb Dead Load on Truss
Curb DL =85 Ib/ft

L0, 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
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LO, L1, L2, L3, L4, L5, L6: 7.735 kips / 2 trusses = 3.87 Kkips

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

L0, 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

L0 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
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