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3DFEM4 — Curved Steel Multi-Span 3D Example

3DFEM4 — Curved Steel | Beam Using BrDR LRFD Engine

This example details the data input of a curved composite steel plate girder structure in BrDR and performing a 3D

FEM analysis. This example is an I-Girder Bridge, SR 302, from the Mississippi DOT inventory.

oy 400" Cloar Rosdway (Measured Redisily) B Jose
1Rack) (Rod.)
20" Messured Radially) 80" MMeasured Radially)
Bors A Afternate With Bors 8 & € )" Nomial Siab Thickoess Witk .035 F1.
2= %4 or *7 Bors Longitudinel In Top OF Slab Per F1. Shpe Top And Bottom OF Stab. Baseline Are
42~ *5 Bars Long/tudinal 1o Bottom OF Siab. Fas! Ramp
For Defails OF Longifudinal And
Transverse Reinforcing See Sheels No. AIE - A41.
) See Delaif "F*  Messured Radisly | 2-/0d"
Railing Delails e Delail 1
For Sheat Mo, A2 ﬂ_/
o S =
- i T —

L - 71 —— 1.
— — ~‘_T§ & 2Dt
et Thp. Each

Bors 8, A

Mezsured Rociahyl 3] |1 37| 6 Spo & 8" _|-37( "5
S Bars ! angiludival
(Tvp. Each Bay)
- Gider Mo 16 b Girder Mo 26 b Girder A6 € Girder Mo, 45 —] Girder Mo, 56—
—t
—t=
=t
=t
—t=
-2 G4 easured Rodially) G4 Mheasured Racislly) S-14" Moasured Radially) 914" Measured Radizliy) 2

(Radially) Radialy)

42-10"

126"

L 400" "
Deck Thickness 8 1/4"
\ h Travelway 1 /
\ v |
'\Haunch Th. 3 516" Haunch Th. 3 5/16" '\Haunch Th. 3 5/16" .\Haunch Th. 3 516" '\Haunch h. 3 5/16"
G1 G2 G3 G4 Gh

e 32" i 4@9-11/2" = 36-6" i 32 N

Last Modified

: 1/17/2024

Structure Typical Section



3DFEM4 — Curved Steel Multi-Span 3D Example

Span 1 Span 2 Jdpan 3 Jpan £

RBadius Length Length Length Length
Member [£E) [£&) [£E) [£E) [£E)

Structure
Bef Line 3274.0 153.75 Z22.00 154.00 133.75

Structure Framing Plan

Topics Covered

¢ Comments and assumptions

o Data entry of a four-span curved steel plate girder bridge
o Diaphragm definitions

o 3D analysis settings

e 3D model

e  Analysis and results

Comments and assumptions

e  Per the design plans, the following material strengths were used:
o Structural steel yield strength = 50 ksi (girders, stiffeners and splices)
o  Structural steel yield strength = 36 ksi (diaphragms)
o Concrete compressive strength = 4.0 ksi (Class AA)
o Reinforcing steel yield strength = 60 ksi
e District, County and Owner information is not populated
e Traffic data and design speed for LRFR analysis
o Assumed ADTT = 1000
o Design speed = 50 mph
e Y Integral Wearing Surface
o  HL93 will be vehicle used for LRFR ratings and HS-20 scaled to HS-25 will be vehicle used for LFR ratings.
e An additional self-load of 0.01 kip/ft was applied to each beam/girder to account for bolts, stiffeners,

diaphragm connections, etc.
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3DFEM4 — Curved Steel Multi-Span 3D Example

e BrDR 7.5.0 does not handle staggered bolt patterns for girder splices. Bolt patterns are entered as non-
staggered.
e  Splice gap = 3/8” at field splices.

e  Approximate values of “Y” Distance were input for all Diaphragm Definitions.

Data entry of a four-span curved steel plate girder bridge
From the Bridge Explorer, create a new bridge using the New button from the BRIDGE ribbon.

E AASHTOWare Bridge Design and Rating ? - 0 X

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WIEW

d = & Import & ;-_ Ib ﬁ

New | Open © Baich ¥ | fing Copy Copy Delete
Tov
Eridge Manage

Enter the following bridge description data.

SR 302 3DFEM4 - O X

Bridge Workspace View

Template Superstructures
Bridge ID: SR 302 3DFEM4 NBI structure ID (8): 12345 Bridge completely defined Culverts

Substructures

Description Description (cont'd) Alternatives Global reference point ~ Traffic Custom agency fields

MName: SR 302 EAST RAMP Year built: 1999

Continuous curved plate girder

Description: Four spans
Marshall County

Location: Mississippi Length: ft
Facility carried (7): SR 302 EAST RAMP Route number: 302

Feat. intersected (6): US 72 Mi. post:

Default units: US Customary v

Bridge association..

OK Apply Cancel

Click OK to apply the data and create the new bridge.
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3DFEM4 — Curved Steel Multi-Span 3D Example

Bridge Materials — Concrete

Navigate to the Components tab in the Bridge Workspace tree. Expand the Materials folder. The partially

expanded Bridge Workspace tree is shown below.

Workspace

Bridge Components

O x

l

B B Components
- [ Appurtenances
- [ Beam Shapes
- E? Connectors
- @ Factors

(&3 Materials
£ Aluminum
E‘j Concrete
@ Prestress Bar
@ Prestress Strand
=) Reinforaing Steel
B Soil

- [ Structural Steel
- [ Timber

.- LRFD Substructure Design Settings

To add a concrete material for the deck, click on the Concrete node in the BWS tree and select New from the
WORKSPACE ribbon (or double click on Concrete or right click and select New).

E Eridge Weorkspace - SR 302 3DFEM4

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW

(L1 Close
=1
Save é Export
2 Refresh
Bridge
Workspace & X Schematic
Bridge Compaonants
Bl [} Components
- Bﬂppurtenances
- [ Beam Shapes
- @Connectors
- [ Factors
[EZ LRFD Substructure Design Settings
g g
- ) Materials
BA\uminum
@concrﬂ, Analysis
@Prestress | MNew
@Prestress
l» Analyze
@Reinfurcl
i [@ View Summary Report
B Soil Y REp
BStructur @. View Detailed Report
% [ Timber 8% General Preferences
Close Bridge Workspace
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3DFEM4 — Curved Steel Multi-Span 3D Example

The window shown below opens.

M Bridge Materials - Concrete — O X
Marme:
Description:
Compressive strength at 28 days (f'c): kesi
Initial compressive strength (fci): ksi
Composition of concrete: Normal e
Density (for dead loads): kecf
Density (for modulus of elasticity): kecf
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): ksi
LRFD modulus of elasticity (Ec): ksi
Std initial modulus of elasticity: kesi
LRFD initial modulus of elasticity: kesi
Std modulus of rupture: ksi
LRFD modulus of rupture: ksi
Shear factor: 1
Copy to library... Copy from library... QK Apply Cancel

Enter data in the fields above the Compute button and click the Compute button to calculate the remaining
properties. See image below.

™ Bridge Materials - Concrete - m} Pas

MName: Class AA (US)

Description:  Class AA cement concrete

Compressive strength at 28 days (fc):  4.0000006 ksi
Initial compressive strength (f'ci): ksi
Composition of concrete: Normal w
Density (for dead loads): 0.15 kef
Density (for modulus of elasticity): 0145 ket
Poisson's ratio: 0.2

Coefficient of thermal expansion (el 0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 3644.147704 ksi
LRFD modulus of elasticity (Ec): 3086.548657 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: 0474342 ksi
LRFD modulus of rupture: 048 ksi
Shear factor: 1
Copy to library... Copy from library... QK Apply Cancel

Click OK to save the concrete material and close the window.
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3DFEM4 — Curved Steel Multi-Span 3D Example

Bridge Materials — Structutral Steel

To add a structural steel material for the girder, click on Structural Steel in the BWS tree and select New from the
WORKSPACE ribbon (or double click on Structural Steel or right click and select New). The window shown
below opens. Enter the details shown below.

&M Bridge Materials - Structural Steel — O >

MNarne: ASTM AT09 G50

Description:  ASTM A700

Material properties

Specified minimum yield strength (Fy): 50 ksi
Specified minimum tensile strength (Fu): 65 ksi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 kcf
Madulus of elasticity (E): 29000 ksi
Copy to library... Copy from library... OK Apply Cancel

Click OK to save the steel material and close the window.

Similarly, add another structural steel material for stiffeners and diaphragms, using 36ksi strength as shown below.

M Bridge Materials - Structural Steel — O X

Name: ASTM A36

Description:  ASTM A 36

Material properties

Specified minimum yield strength (Fy): 36 ksi
Specified minimum tensile strength (Fu): 58 ksi
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 kef
Modulus of elasticity (E): 29000 ksi
Copy to library... Copy from library.. QK Apply Cancel

Click OK to save the steel material and close the window.
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3DFEM4 — Curved Steel Multi-Span 3D Example

Bridge Materials — Reinforcing Steel

To add a reinforcing steel material for the girder, click on Reinforcing Steel in the BWS tree and select New from
the WORKSPACE ribbon (or double click on Reinforcing Steel or right click and select New). The window
shown below opens. Click on the Copy from library... button to open the Library Data: Materials — Reinforcing

Steel window.

™ Bridge Materials - Reinforcing Steel — O X

MNarmea: |

Description:

Material properties

Specified yield strength (fy): ksi
Modulus of elasticity (Es): ksi
Ultimate strength (Fu): ksi
Type
O riin
Epoxy
Galvanized

Copy to library... Copy from library... OK Apply Cancel

Select Grade 60 from the window shown below and click OK to close this window and populate the selected steel

material in the Bridge Materials - Reinforcing Steel window.

M Library Data: Materials - Reinforcing Steel - O hd
Name Description Library Units Fy Fu Es
Grade 300 300 MPa reinforcing steel Standard | 51/ Metric 300 500 199948
Grade 350 350 MPa reinforcing steel (rail-steel) Standard | Sl / Metric 350 550 199948
Grade 40 40 ksi reinforcing steel Standard | US Customary | 40.0000038 | 70.0000102 | 29000.004206
Grade 400 400 MPa reinforcing steel Standard | S/ Metric 400 600 1999438
Grade 50 50 ksi reinforcing steel (rail-steel) Standard | US Custommary | 50.0000073 | 80.0000116 | 29000.004206
Grade 500 500 MPa reinforcing steel Standard | 51/ Metric 500 700 1999438
»  Grade 60 60 ksi reinforcing steel Standard | US Customary | 60.0000087 | 90.0000131 | 29000.004206
Grade 75 75 ksi reinforcing steel Standard | US Customary | 750000109 | 100.0000145 | 29000.004206
Structural or unknown grade prior 1954 | Structural or unknown grade prior to 1954 | Standard | US Customary | 33.0000048 | 60.0000087 | 29000.004206
oK Apply Cancel
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3DFEM4 — Curved Steel Multi-Span 3D Example

M Bridge Materials - Reinforcing Steel — O X

MNarne: Grade 60

Description: 60 ksi reinforcing steel

Material properties

Specified yield strength (fy):  60.0000087 ksi
Meadulus of elasticity (Es): 28000.004206 ksi
Ultimate strength (Fu): 90.0000131 ksi
Type
Q viin
Epoxy
Galvanized
Copy to library... Copy from library... QK Apply Cancel

Click OK to save the steel material and close the window.

Beam Shapes — Steel | Shape
To enter a steel shape to be used in the bridge, expand the Beam Shapes, Steel Shapes nodes in the BWS tree and
select | Shapes. Click on New from the Manage group of the WORKSPACE ribbon (or right click and select New,

or double click) to open the Steel I Shape window as shown below.

u Bridge Workspace - 5R 302 3DFEM4 ANALYSIS REPORTS ? — [m) x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

~3 s o
Close Export Refresh New

Bridge Manage

K

Workspace & X I »

Bridge  Components
B ) Components Name:

Rolled shape type

[ Appurtenances
- 0 whape M shape
g 5 Beam Shapes P P

Description: 5 shape HP shape

=T
T,

- ) Steel Shapes
- @ Angles
¥ Channels
71 Shapy
..... B Tees
TS
2 [ Connectors
5. B Factors @
[ LRFD Substrug (@l
i [ Materials

Dimensions Properties

| New
= A

in
+
mmary Report kR

v Detailed Report

8 General Preferences
E Close Bridge Workspace

in

Copy to library... Copy from library... oK Apply Cancel
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3DFEM4 — Curved Steel Multi-Span 3D Example

Click on the Copy from library... button. Select the W12x40 (Year 2011) from the library. Similarly add another
Steel | shape, W12x53 (Year 2011) from the library. See images below.

M Steel Shape Selection *
Library Unit system
© stancard sl
Agency defined o us
Shape Year Depth (in) Load (lb/ft) S (inh3)

W 12x35 1994 12.5 35 456 -

W 12x35 20Mm 125 35 45.6 | |
> W 12x40 201 119 40  51.5966387

W 12x40 1994 11.94 40| 519262982

W 12x45 20m 121 45| 575200612

W 12xd5 1904 12.06 45 580431177 =

OK Cancel
D Steel | Shape — O >
Marme: W 12540 Rolled shape type
W 12x40 Imported from AISC Tables (2011) O W shape M shape
Description: 5 shape HP shape
Dimensions Properties
0875 o e 1.02 in
P '
[
0.515 in }_

Copy to library... Copy from library... OK Apply Cancel
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3DFEM4 — Curved Steel Multi-Span 3D Example

D Steel Shape Selection X
Library Unit system
© standard si
Agency defined o us
Shape Year Depth (in) Load (Ib/ft) Sacx (in™3)
W 12x50 1904 1219 50 54.6431501 -
W 12x50 20m 12.2 50| ©64.0983607 ]
W 12x53 1994 12.06 53| 704809287
> W 12x53 20 121 53| 702479339
W 12x58 1904 12.19 58| 77.9327317
W 12x58 20m 12.2 58| 77.8688525 -
OK Cancel
D Steel | Shape — |
Name: W 12x53 Rolled shape type
W 12x53 Imparted from AISC Tables (2011) O W shape M shape
Description: S shape HP shape
Dimensions Properties
0.9375 in — 118 in
HE | M|
[ 1
0.575 in T | I
1
" ‘l bt )
i L 12,1 in
1
0.345 in Ly i ot L
————
‘I
10 in
Copy to library... Copy from library... 0K Apply Cancel
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3DFEM4 — Curved Steel Multi-Span 3D Example

Beam Shapes — Steel Angles

Similar to adding steel | shapes, add the following angles to be used in the bridge. Expand the Beam Shapes, Steel
Shapes nodes in the BWS tree and select Angles. Click on New from the Manage group of the WORKSPACE
ribbon (or right click and select New, or double click) to open the Steel Angle window as shown below. Use the

Copy from library... button and add the L 5x5x0.5 angle.

My Steel Shape Selection X
Library Unit system
© stndard sl
Agency defined o us
Shape Year Depth (in) Load (Ib/ft) Sux (in*3)
J— zor 3 o | T ~
L Sx5x0.4375 1994 5 143 2.7855153
L 5x5x7/16 201 5 143 27777778
> L3x5x0.5 1904 5 16.2 3.1652661
]
L 5x5x1/2 201 5 16.2 3.1564246
L Sx5x0.625 1994 5 20 3.8636364
| BB B 00 N1 c e Ta'l 20878017 v
OK Cancel
M Steel Angle — O >
MName: L Sc5x0.5
L 5x5x0.5 Imported from AISC Tables (1994)
Description:
Dimensions Properties
5 in
143 Tan alpha:
in
in
in
in
Copy to library... Copy from library... OK Apply Cancel

Click OK to save the steel angle and close the window.
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Beam Shapes — Tees

Similarly, add the following tee shape to be used in the bridge. Expand the Beam Shapes, Steel Shapes nodes in the
BWS tree and select Tees. Use the Copy from library... button and add the WT 7x15 (2011) tee shape.

M Steel Tee — O *
Mame: WT 715 Tee cut fram

WT 7x15 Imported from AISC Tables (2011) o W shape M shay
Description: S shape

Dimensions Properties

6.73 in
0.385 in —UQ—DIY
38 in t .
W in
0.27 in
Copy to library... | Copy from libra QK Apply Cancel

Click OK to add the tee shape and close the window.
Bridge Appurtenances — Parapet

To enter appurtenances to be used within the bridge, expand the node labeled Appurtenances. To define a parapet,
double click on Parapet in the BWS tree (or right click and select New or select New from the WORKSPACE
ribbon). The following window appears. Enter parapet dimensions as shown.

ﬂ Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ? - a X

BRIDGE WCORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

< - L]

Close Expart Refresh New
Bridge Manage
Workspace # X | Schematic % X | Report & X
B &) Components
(7 & Appurtenances | Name:
- |7 Generic
~ B Median Description:
[ Parap
~ B2 Railing| | | New
P EBeamshar , , All dimensions are in inches
[~ Anzlyze
[ Connector i
- B Factors [@ View Summary Report HAddltmnaHaad: kip/ft Parapet unit load:
7 LRFD Subs| [@ View Detailed Report s
[+ i ~
= @IMaterisls | i Gonera) preferences e )
slculated properties
[ Close Bridge Workspace ] ‘ . prop:
Feference * Froadway Net centroid (from
Line Suface reference linel:
! 0000 in
Total load:
0.000 kip/ft
Back Frant
Copy from library... oK Apply Cancel
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3DFEM4 — Curved Steel Multi-Span 3D Example

M Bridge Appurtenances - Parapet - O *

Name: 2'-8" Railing
Description:

All dimensions are in inches

| Additional load: kip/ft Parapet unit load:
0.15 kecf
6 | - Caleulated properties
e lalaly _
Reference 7 Foadway Net centroid (from
Line ¥ 0 Surface reference line):
5078 in
9 Total load:
¥
& 10 0.305 kip/ft
L4
Back Fromt :: 3
Copy from library... CK Apply Cancel

Click OK to save the parapet and close the window.

Connectors — Bolt Definitions

To enter a bolt definition, expand the Connectors node and select Bolt. Click New from the WORKSPACE ribbon
(or right click and select New, or double click) to open the Structure Definition Connectors — Bolt window. Enter
the details for a 7/8” diameter high strength bolts as shown below and click the Compute from library... button.
Note: Select ASTM F3125 Grade A325 from the Library designation menu.

] Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

Be o [

Close Export Refresh New

Bridge

4D Structure Definition Connectors - Bolt - [m] X
Workspace # %
Name: 7/8° dia bolts
B”‘?QE Components 7/8" diameter High Tensile Strength Bolts
B Components Description:
[ Appurtenances
[ Beam Shapes P
L o oo Library designation: ASTM F3125 Grade A1 Bolt threads excluded from shear plane
- BBolt Bolt diameter: 0875 ~ in Hole diameter: 09375 in

B Mail

& Rivet Connection type Hole size Load direction Surface class Hole type

7 weld Q stipcritical Q stendard Q) Any direction Q Classa O Punched full size
7 Fact:

SL;F[?’; o tructure Desian Seft Bearing Oversize Transverse Class B Drilled full size
ubstructure Design Settings
B Materials Short slot Parallel Class Subpunched and reamed to size
Long slot Class D
ASD LFD
LRFD
Compute from
library...
oK Apply Cancel

Click OK to save the bolt definition and close the window.
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Diaphragm Definitions
Navigate back to the Bridge tab of the Bridge Workspace tree. Double click on the Diaphragm Definitions node
(or click New from the WORKSPACE ribbon, or right click and select New) to add a new diaphragm definition

with the input as shown below.

E Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS. ? — [m] x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

(=] B& < [

Save Close Export Refresh New
Bridge Manage
Workspace # X | Schematic s X | Report K
Bridge ~ Components
- f SR 302 3DFEM4
- &) Components
| 2-8" Railing
Lw2xdn
L waxs3
T 7/8" dia bolts
@ Grace 60
T ASTM A709 G50 .
T ASTM 25 Analysis K
& Diaph Definiti
E Lateral Bracing Definit | | New
(£ SUPERSTRUCTURE DE| [ Analyze
| BRIDGE ALTERNATIVE
[@ View Summary Report
[@ View Detailed Report
& General Preferences
Ed Close Eridge Workspace
4™ Diaphragm Definitions - [m} *
Name: DIAC Diaphragm type: Number of elements in fixed member: 1
Members Connections
Diaphragm types: .
Member Shape sedmn Section location Material
onentation
A B
AB W 12153 ~ | Vertical ~ | ASTM AZG
cD L 5x5%0.5 ~ | Vertical ~ | Top Left ~ |ASTM A36
Type: 1 CE L 5x5x0.5 ~ | Vertical | Top Left w |ASTM 436~
> ED L 5x5x0.5 ~ | Vertical ~ | Top Left ~ |ASTM A3E
A B
c E D
Type: 2
A B
. Support Y Measured
Cﬁﬂ RCopRes ol type {in) from
Type: 3
> A Pinned ™~ 16| Top of Web =
B Pinned ~ | 16| Top of Web v
A i B C Pinned *~ | 60| Top of Web v
D Pinned 60 | Top of Web w
Type: 4 E Pinned ™ e
oK Apply Cancel

Click OK to save the diaphragm definition and close the window.
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Steel bridges may contain any of the 4 types of diaphragm definitions. Straight concrete bridges may only contain

Type 4 diaphragm definitions. Similarly add 2 more diaphragm definitions — DIA A and DIA B as shown below.

& Diaphragm Definitions

Name: DIAA
Members

Diaphragm types:

Connections

A

i

bl

K

Type: 2

=

¥

Type: 2

=

j

Type: 4

Diaphragm type:

Member Shape
AB W 12340
ch L 5x5x0.5
CE L Sx3x0.5
ED L Sx3x0.5
Connection Support
type
A Pinned
B Pinned ™
C Pinned
D Pinned
E Pinned

¥
(in}
14
14
60
60

Section
orientation

Vertical

Vertical

Vertical

<

Vertical

Measured
from

Top of Web
Top of Web
Top of Web
Top of Web

— O *

Number of elements in fixed member: 1

Section location

w
Top Left w
Top Left w
Top Left w

Matenial

ASTM A3e
ASTM A3e ~
ASTM A36  ~

ASTM A36

0K Apply Cancel

Click OK to save the diaphragm definition and close the window.

Last Modified: 1/17/2024
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3DFEM4 — Curved Steel Multi-Span 3D Example

™ Diaphragm Definitions

Name: DIAE

Members Connections

Diaphragm types:

A

i

Type: 1

b
o=}

K

Type: 2

=
m

¥

Type: 2

=
m

+

Type: 4

Diaphragm type: Type

Member Shape
AB -- None --
co L Sx3x0.5
AD L Sx5x0.5
CB L Sx5x0.5
Connection Support
type
A Pinned ™
B Pinned
c Pinned
D Pinned

¥
{in)
A
4
45
45

- O X

Mumber of elements in fived member: 1

F?Edlo.n Section location Material

onentation
A R

Vertical | Top Left w~ | ASTM A6~
Vertical ~ | Top Left | ASTM A36  ~
Vertical ~ | Top Left ~ | ASTM A3  ~
Measured

from

Top of Web -
Top of Web A4
Top of Web e
Top of Web E

oK Cancel

Apply

Click OK to save the diaphragm definition and close the window.

Last Modified: 1/17/2024
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3DFEM4 — Curved Steel Multi-Span 3D Example

Lateral Bracing Definitions
To add a lateral bracing definition, double click on the Lateral Bracing Definitions node in the BWS tree. Enter
data as shown below.

o | Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ? - (] X

BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

= d& < L]

Save Close Export Refresh New
Bridge Manage
Workspace 2 X Schematic & X Report X
Bridge Components
£l M SR 302 3DFEM4
wComponenB
= | Diaphragm Definitions
L. Eopiac
=Y
. EDAB
- [ Lateral Bracing Definiti
&) SUPERSTRUCTURE DEFI| | | nNew P
£ BRIDGE ALTERNATIVES |, -
[® View Summary Report
[@ View Detailed Report
2} General Preferences
Close Bridge Workspace
D Lateral Bracing Definition — O *
MName: DIAGONAL BRACING
Steel shape type: T-Shape e
Shape: WT 7x15 R
Material: ASTM A36 e
Support Type: Pinned e
Member Connection Type: Bolt w
Bolt definition: 7/8" dia bolts e
MNumber longitudinal bolt lines:
Bolt per line:
Bolt line spacing (trans.): in
Bolt line spacing (long.): in
Start work point offset: in
End work point offset: in
Girder attachment area deduction: in*2
0K Apply Cancel

Click OK to apply the data and close the window.
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3DFEM4 — Curved Steel Multi-Span 3D Example

The default LRFD dynamic load allowance and default LRFD factors will be used.

SUPERSTRUCTURE DEFINITIONS
Double click on SUPERSTRUCTURE DEFINITIONS (or select SUPERSTRUCTURE DEFINITIONS and
select New from the WORKSPACE ribbon, or right click and select New) to create a new superstructure definition.

ﬂ Bridge Workspace - SR 302 3DFEM4 AMNALYSIS REPORTS ? - (] x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

] d& T L]

Save Close Export Refresh MNew
Eridge Manage
Workspace s X Schematic & X Report & X
Bridge Components
B ¢y SR 302 3DFEM4
. WComponenb’.
- [ Diaphragm Definitions
- [7 Lateral Bracing Definitions
|} SUPERSTRUCTURE DEFINITIO
- 2 BRIDGE ALTERNATIVES | New
I Analyze & X
@ View Summary Report
@ View Detailed Report
B Wizard
F* Import Design Tool File
i General Preferences
Ed Close Bridge Workspace
M MNew Superstructure Definition *

o Girder system superstructure
Girder line superstructure Superstructure definition wizard

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure

Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

OK Cancel

Select Girder system superstructure and the Girder System Superstructure Definition window appears. Enter

the data as shown below.
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3DFEM4 — Curved Steel Multi-Span 3D Example

™ Girder System Superstructure Definition — O
Definition Analysis Specs Engine
MName: AS-BUILT CURVED Modeling
o Multi-girder system MCB
Description:
Deck type:
Concrete Deck  ~
Default units: US Customary  ~ Enter span lengths For PS/PT anly
aleng the reference o
Number of spans: 4 line: Average humidity:
Number of girders: 5 0 Length *
Span
{f)
N n 15375 Member alt. types
2 222 Steel
3 194 Pis
R/C
4 13375
Timber
BT
/ Horizontal curvature along reference line \
Horizental curvature Distance from PC to first support line: 0 ft
Superstructure alignment Start tangent length:
O curved Radius: 327404
Tangent, curved, tangent Direction: Left "
Tangent, curved
End tangent length:
Curved, tangent
Distance from last suppert line to PT: 0 ft
Design speed: 50 mph
\ Superelevation: 3.5 % /
Apply Cancel

The Design speed and Superelevation are used to compute the centrifugal force effects on the truck live load. The
high side of the roadway is assumed to be at the outside of the curve.
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3DFEM4 — Curved Steel Multi-Span 3D Example

The following types of horizontal alignments are supported.

Superstructure Alignment: Curved Superstructure Alignment: Tangent — Curved - Tangent

End Tangent
CLBrg3 |

Dist. From Last

Support Line to PT PT

Sta Ahd

Sta Ahd
—»

: Start —e———»|
\

Dist. From PC to . Tangent
First Support Line |

gpan t

Superstructure Alignment: Curved - Tangent

End Tangent
CLBrg3 || _

Superstructure Alignment: Tangent — Curved

Dist. From Last
Support Line to PT

Sta Ahd
—»

" .
Start —p—»{_-_ﬂg/
Tangent

Dist. From PC to : |
First Support Line

The Distance from PC to first support line and Distance from last support line to PT are necessary to determine
the member lengths when the first or last support line is skewed.

If the member starts before the defined PC location, that portion of the member is assumed to be tangent to the curve
at the defined PC location.

If the member ends after the defined PT location, that portion of the member is assumed to be tangent to the curve at
the defined PT location.
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3DFEM4 — Curved Steel Multi-Span 3D Example

Navigate to the Analysis tab of this window. This tab contains the following settings to control the 3D analysis.

Enter the information as shown below.

M Girder System Superstructure Definition

Definition Analysis Specs Engine

Structural slab thickness
ﬂ Consider structural slab thickness for rating
Consider structural slab thickness for design

Wearing surface
ﬂ Consider wearing surface for rating
ﬂ Consider wearing surface for design

Consider striped lanes for rating

Default analysis type: Line Girder v

Longitudinal loading

Vehicle increment: 6 ft

Transverse loading
Vehicle increment in lane: 4 ft

Lane increment: 6

3D analysis control options
n LFR: Model non-compasite regions as non-composite
LRFD: Model non-composite regions as non-composite

LRFR: Model non-composite regions as non-composite

ﬂumberof shell elements \

o In the deck between girders
In the web between flanges

Slower Faster
More accurate Less accurate

Target aspect ratio for shell elements

Slower Faster
More accurate Less accurate

3D FE node generation tolerance

o Percentage

Length
Span Length Tolerance
(ft) (%)
oo 153.75 01 "
2 222 01
3 194 0.1
4 13375 0.1 v

3D bracing member end connection analysis
Calculated factored member force effects

o Maximum of average (stress + strength) and 75% resistance

Bracing member LRFR factors
Condition factor: Good or Satisfactory

Field measured section properties

oK

Apply

Cancel

Last Modified: 1/17/2024
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3DFEM4 — Curved Steel Multi-Span 3D Example

Navigate to the Specs tab of this window. The analysis of all member alternatives in the superstructure definition
will use the following engine and specification set this tab. An exception to this is LFR rating of curved systems.
The LFR rating is performed in accordance with the “AASHTO Guide Specifications for Horizontally Curved Steel
Girder Highway Bridges 2003”. Note: ASR is not available for horizontally curved girders.

D Girder System Superstructure Definition — O X

Definition Analysis Specs Engine

Analysis method

e Analysis module Selection type Spec version Factors
ASR AASHTO ASR ~ | System Default
LFR AASHTO LFR ~ | System Default
LRFD AASHTO LRFD ~ | System Default
LRFR AASHTO LRFR. ~ | System Default -

OK Apply Cancel

Click OK to apply the data and close the window.
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3DFEM4 — Curved Steel Multi-Span 3D Example

Load Case Description

Double click on Load Case Description node in the Bridge Workspace tree and enter the following load cases.

M Load Case Description — O X
Load case name Description Stage Type UL
[r g yp (days)
DC1 DC acting on non-composite section Non-composite (Stage 1) ~ | DDC s
DC2 DC acting on long-term composite section | Composite (long term) (Stage 2) ~ | DDC ~
> DW DW acting on long-term compaesite section | Compaosite (long term) (Stage 2) ™~ | DDW s
*Prestressed members only jdd defau_lt I?ad New Duplicate Delete
case descriptions
QK Apply Cancel

Click OK to apply the data and close the window.

Bridge Alternatives

Double click on the Bridge Alternatives node in the BWS tree. Enter the data as shown below.

M Bridge Alternative — O *
Alternative name: A5 BUILT
Description Substructures
Description:
Horizontal curvature Global positioning
Reference line length: ft Distance: 0 ft
o Start bearing End bearing Offset: 0 ft
Starting station: ft Elevation: ft
Bearing: N 907 0" 0.00" E
Bridge alignment Start tangent length:
o Curved Curve length: ft
Tangent, curved, tangent Radius: - &
Tangent, curved
Direction: Left v
Curved, tangent
End tangent length:
Supe.rstructure Culvert wizard...
wizard...
0K Apply Cancel

Click OK to apply the data and close the window.
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3DFEM4 — Curved Steel Multi-Span 3D Example

Expand the newly added bridge alternative — AS BUILT and double click on SUPERSTRUCTURES node in the
tree. Enter data as shown below.

M Superstructure - m] X
Superstructure name:  AS BUILT
Description | Alternatives Vehicle path Engine Substructures
Description:
Reference line
Distance: 0 ft
Offset: 0 ft
Angle: 0 Degrees
Starting station: ft
0K Apply Cancel

Click OK to apply the data and close the window.

Expand the newly added superstructure definition, double click on SUPERSTRUCTURE ALTENRATIVES.
Enter the data as shown below.

M Superstructure Alternative - O X
Alternative name: AS BUILT

Description:

Superstructure definition: ~ AS-BUILT CURVED w

Superstructure type:

Number of main members:

Length Support Bearing of curve
P iy
1 N 90+ 0" 0.00" E
! 13375 2 N 87+ 18" 33.74"E
: e 3 N 83+ 25" 27.72" E
: 194 4 N 804 1'45.70" E
4 13375
5 NT7+ 41" 19.44" E

oK Apply Cancel

Click OK to apply the data and close the window.
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3DFEM4 — Curved Steel Multi-Span 3D Example

The partially expanded BWS tree is shown below.

Workspace - 0O X

Bridge
= dD SR 302 IDFEM4
- @ Companents
(£ Diaphragm Definitions
& Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
EE Environmental Conditions

Companents

OF Design Parameters
- |3 SUPERSTRUCTURE DEFIMITIONS
- b AS-BUILT CURVED
- |3 BRIDGE ALTERMNATIVES
B @ AS BUILT (E) ()
o8 &9 SUPERSTRUCTURES
= TEAS BUILT
B \& SUPERSTRUCTURE ALTERMATIVES
----- T AS BUILT (B) (C) (AS-BUILT CURVED)
= Stiffness Analysis
----- ETPIERS

M SR 302 3DFEM4

Bridge Workspace View

Template Superstructures

Bridge ID: SR 302 3DFEM4 NBI structure ID (8): 12343 Bridge completely defined Culverts
Substructures
Description Description (cont'd) Alternatives Global reference point  Traffic Custom agency fields
Ex:tln Lures Bridge alternative name = Description
’ AS BUILT
Bridge association...
oK Apply Cancel
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3DFEM4 — Curved Steel Multi-Span 3D Example

Framing Plan Detail

Navigate back to the Superstructure definition — AS BUILT CURVED. Expand this node, and double click on the
Framing Plan Detail node to open the Structure Framing Plan Details window. The Layout tab of this window
shows how the girders are located in the structure typical section. The following options are available for curved
girder systems to locate the leftmost girder relative to the superstructure definition reference line. Enter a negative
value if the leftmost girder is to the left of the superstructure definition reference line. This along with the entered

girder spacing determines the computed radii of the girders.

M Structure Framing Plan Details — m} X
Number of spans: MNumber of girders:
Layout Diaphragms
Girder spacing orientation Distance from superstructure definition 2005 it
reference line to the leftmost girden: o
o Perpendicular to girder
Skew Default member bearing alignment: Girder radii:
Support
(degrees)
. . Chord Radi
Girder bearing Nemb Balls
1 0 Support . angle EALEEr ]
alignment type
X (Degrees)
2 4] Girder spacing . . 3 61 3243.79
i (ft) » angent w
3 o G'h’d” G2 3252915
2 0 2y | Startof End of Z Tangent v
i i G2 3262.04
; . girder | girder 3 Tangent .
G4 3271.165
1 9.125| 0.125 2 Tangent .
G5 3280.29
2 9.125| 0.125 5 Tangent .
3 9.125| 9.125
4 9125| 9.125
a »
Apply to all members
OK Apply Cancel

Bearings are oriented in a local coordinate system at each member support in curved girder systems. The user may
enter default values for the orientation of the member support constraints on this window and then apply them to all
members. This is a shortcut feature to allow for ease of data entry. The constraints can be modified on the member
Support window as necessary. The constraint settings on this window are not used in the analysis, the constraint

settings on the member Support window are used instead.

Select Tangent if the local x axis for bearing alignment is parallel to the tangent of the member reference line at the
support. Select Chord if the local x axis for the bearing alignment is parallel to a specified chord angle from the
tangent of the member reference line at the support. The following sketch shows an example of defining a bearing

alignment along a chord.
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Member Reference Line

J—’ar‘geqt

Member is allowed to
mowe along this local x axis

Glonalrx
&
{1\)

Z

Plan View

-
-

Navigate to the Diaphragms tab of this window to see how diaphragm definitions are assigned to the framing plan.
The weight of the diaphragms will be computed by the software and applied to the 3D model.
Diaphragms in curved girder systems can be located by one of 3 methods:

e entering the spacing along both girders of the bay

e entering the spacing along the left girder of the bay

e entering the spacing along the right girder of the bay

The spacing reference type Both must be used when the diaphragms are not radial to either girder. This spacing
reference type may also be used when the diaphragms are radial as shown in this example.

If the diaphragms are located by entering the spacing along the left or right girder of the bay, the resulting
diaphragm location on the alternate girder will be computed by the program by casting a line perpendicular to the

tangent of the specified girder at each spacing interval.
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Enter the following data for each girder bay. These values can be copied from the provided spreadsheet with this
tutorial to save time. To copy from spreadsheet, follow these steps:
1. Open the given 3DFEM4-Diaphragms.xslx file in Microsoft Excel. Data for each bay is provided in
separate sheets named after the bay numbers. For bay 1, navigate to sheet Bay 1.
2. Use the keyboard shortcut Ctrl+A to select all cells and use Ctrl+C to copy to the clipboard.
3. Navigate back to BrDR -> Structure Framing Plan Details window -> Diaphragms tab -> Girder bay
1. Use Ctrl+V to paste the clipboard items in this window. Repeat the process for each girder bay.
Each girder bay with completed data entry is shown below.

Bay 1
% Structure Framing Plan Details - O x
Mumber of spans: Number of girders:
Layout Diaphragms
Girder bay: 1 ~ Copy bay to.. D‘:,-E:Zf,ﬁ
Start . End
ri?:;i:cgg Support dis(t;;‘m d\a;::;gm diai?r”‘a;m Number IEI;‘e; h Iz?g’:; dis;;‘m Load Ty
e number spacing spacing of spaces o) ) (kip)
Left girder | Right girder ) ) Left girder = Right girder
»  Both Girders ~ | 1 ~ 0 0 4] 4] 1 0 1] 0 0 DIACT &
Both Girders ~ | 1 - 17.957537 18.008053 4] 4] 1 0 0| 17.957537 18.008053 DIA A
Both Girders ~ | 1 - 37.153524 3725804 4] 4] 1 0 0| 37153524 37.25804 DIAB
Both Girders ~ | 1 - 56.349512 56.508027 4] 4] 1 0 0 56349512 56.508027 DIA A
Both Girders ~ | 1 hd 755453 | 75.758014 o] o] 1 0 (1] 75.5455 75.758014 DIAB
Both Girders ~ | 1 ~ 94741487 |  95.008001 4] 4] 1 0 0 94741487 |  95.008001 DIA A
Both Girders >~ | 1 ~ | 113.937475 | 114.257989 4] 4] 1 0 0| 113.9374...| 114257989 DIAB
Both Girders ~ | 1 ~ | 133133462 | 133.507976 4] 4] 1 0 0| 133.1334...| 133507976 DIA A
Both Girders ~ | 2 - 0 0 4] 4] 1 0 1] 0 0 DIAB
Both Girders ~ | 2 - 22.003143 | 22.065039 4] 4] 1 0 0| 22.003143 22.065039 DIA A
Both Girders ~ | 2 hd 43995965 | 44.119729 o] o] 1 0 0| 43.995965 44119729 DIAB
Both Girders ~ | 2 ~ 65.988787 | 66.174418 4] 4] 1 0 0| 65988787 66.174418 DIA A
Both Girders ~ | 2 ~ 87.98161 88.229108 4] 4] 1 0 0 87.98161 88.229108 DIAB
Both Girders ~ | 2 ~ | 109.974432 | 110.283798 4] 4] 1 0 0 109.9744.. 110283798 DIA A
Both Girders ~ | 2 ~ | 131967255 | 132.338487 4] 4] 1 0 0| 131.9672...| 132338487 DIAB
Both Girders ~ | 2 ~ | 153.960077 | 154.393177 4] 4] 1 0 0| 153.9600.. | 154393177 DIA A
Both Girders ~ | 2 ~ | 175952809 | 176.447867 o] o] 1 0 0| 175.9528...| 176447867 DIAB
Both Girders ~ | 2 ~ | 197.945722 | 198.502556 4] 4] 1 0 0| 197.9457...| 198.502556 DIA A
Both Girders ~ | 2 ~ | 219.948864 | 220.567595 4] 4] 1 0 0| 219.9488.. 220.567595 DIAB
Both Girders ~ | 3 - 19.237269 19.291385 4] 4] 1 0 0| 19237269 19.291385 DIA A
Both Girders ~ | 3 - 38453808 | 38.562071 4] 4] 1 0 0| 38453808| 38.562071 DIAB
Both Girders ~ | 3 - 57.670526 57.832757 4] 4] 1 0 0 57.670526 57.832757 DIA A
Both Girders ~ | 3 hd 76.887135 | 77.103443 o] o] 1 0 0| 76.887155 77.103443 DIAB
Both Girders | 3 ™ 96.103783 9637413 o] o] 1 0 0 96.103783 96.37413 DIA A
Both Girders ~ | 3 ~ 1 115320412 115.644816 4] 4] 1 0 0 115.3204..| 115644816 DIAB .
Both Girders | 3 v 13453704 | 134915502 ] ] 1 0 0| 13453704 134915502 DiAA
Both Girders ~ | 3 ~ | 153.753668 | 134.186188 o o 1 0 0| 153.7536..| 154.186188 DIAB
Both Girders ™~ | 3 ~ | 172970297 | 173.456874 ] ] 1 0 0| 172.9702..| 173456874 DiAA
Both Girders ~ | 4 ~ 4] 0 1] 1] 1 0 0 0 0 DIAE
Both Girders ~ | 4 ~ 22.292115 22354824 o o 1 0 0| 22.292115 22.354824 DI&A
Both Girders ~ | 4 v 44584270 | 44709648 ] ] 1 0 0| 44.584229 44709648 DIAB
Both Girders | 4 v 66.876344 | 67.084472 ] ] 1 0 0 66.876344 67.064472 DiAA
Both Girders ~ | 4 ~ 89.168459 | 89419295 o o 1 0 0| 89.168459 89419295 DIAB
Both Girders ~ | 4 | 111460573 | 111774119 ] ] 1 0 0| 111.4605..| 111.774119 DiAA
Both Girders ~ | 4 ~ | 132514237 | 132.887008 1] 1] 1 0 0| 1325142..| 132.887008 DIAC =
New Duplicate Delete
OK Apply Cancel
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Bay 2

&M Structure Framing Plan Details - O
MNumber of spans: 4 MNumber of girders:
Layout Diaphragms
Girder bay: 2 v Copy bay to... Di::z:rrzg‘:n
Spacing 5, dlfznrtce i L=t i ol Left Right d\sEt::ca
reference nt:fl:’errt dlsa;ahcr:.ggm dl:;h::.ggm ::‘is:z; length length (#) I[':‘:? Diaphragm
T ) if)
Left girder | Right girder (i) (i) Left girder = Right girder

? | Both Girders ~ | 1 V 0 ] ] 4] 1 0 0 4] 4] DIAC &
Both Girders | 1 V 18.008053 | 18.038368 4] 0 1 0 0| 18.008053 18.058568 DIA A
Both Girders | 1 V 37.25804 |  37.362555 4] 4] 1 0 0| 37.25804| 37362555 DIAE
Both Girders ™ | 1 - 56.508027 | 56.666542 4] 0 1 0 0| 56.508027| 56.666542 Dla A
Both Girders ~ | 1 ~ | T5758014| 75870529 4] 0 1 0 0| 75758014 | 75.870529 DiAE
Both Girders | 1 ~ | 95008001| 95.274516 o] 4] 1 0 0| 95.008001 95.274516 DIA A
Both Girders ~ | 1 ~ | 114257989 | 114.578502 4] 0 1 0 0| 114.2579..| 114578502 DA E
Both Girders ™ | 1 ~ | 133507976 | 133.882489 ] 4] 1 0 0| 133.5079..| 133.882489 DIA A
Both Girders ~ | 2 V 0 4] 4] 0 1 0 0 4] 4] Diag
Both Girders ~ | 2 ~ | 22065039 22126935 0 0 1 0 0| 22065039 | 22.126935 DIAA
Both Girders | 2 44719729 44243402 4] 0 1 0 0 44119729 442434092 Diag
Both Girders ~ | 2 o 6674418 66.260049 4] 0 1 0 0 66174418 66.360049 DIAA
Both Girders | 2 ~ | 88.229108| 88476606 ] 4] 1 0 0| 88.229108| 88476606 DIA B
Both Girders ~ | 2 ~ | 110.283798 | 110393163 4] 0 1 0 0| 110.2837..| 110393163 DIA A
Both Girders | 2 ~ | 132.33B487| 13270972 ] 4] 1 0 0| 132.3384... 13270972 DIAE
Both Girders ~ | 2 ~ | 154393177 | 154.826277 4] 0 1 0 0| 154.3931...| 154.826277 DA A
Both Girders ~ | 2 ~ | 176447867 | 176.942834 0 0 1 0 0 1764478..| 176.942834 DA E
Both Girders | 2 ~ | 198.502556 | 199.059391 o] 4] 1 0 0| 198.5025...| 199.059391 DIA A
Both Girders ~ | 2 ~ | 220567595 | 221.186326 4] 0 1 0 0| 220.5675...| 221.186326 DiAE
Both Girders | 3 V 19.291385 | 19.345501 ] 4] 1 0 0| 19.291385 19.345501 DIA A
Both Girders > | 3 ~ | 38.562071| 38.670245 4] 0 1 0 0| 38562071 38.670245 DA B
Both Girders | 3 V 57.832757 | 57.094983 4] 4] 1 0 0| 57.832757| 57.994988 DIA A
Both Girders | 3 ~ | 7103443 77319732 4] 0 1 0 0| 77103443 | 77319732 Diag
Both Girders ~ | 3 - 0637413 96.644476 0 0 1 0 0 9637413 96.644476 DIAA
Both Girders | 3 ~ | 115.644816| 11596922 o] 4] 1 0 0| 115.6448... 115.96922 DIAE
Both Girders ~ | 3 ~ | 134913302 | 135.293%64 4] 4] 1 0 0| 1348135..| 135.293904 DIA A
Both Girders | 3 ~ | 154.186188 | 154.618707 4] 4] 1 0 0| 154.1861...| 154.618707 DIAE
Both Girders | 3 ~ | 173456874 | 173.843451 4] 4] 1 0 0| 1734568...| 173.943451 DA A
Both Girders ~ | 3 ~ | 192.748259 | 193.288952 0 0 1 0 0| 192.7482...| 193.288952 DIAE
Both Girders | 4 ~| 22354824 22417533 o] o] 1 0 0| 22354824 | 22417533 Dla A
Both Girders ~ | 4 o 44700648 | 44835060 4] 4] 1 0 0| 44700648  44.835066 DIAE
Both Girders | 4 ~ | 67.064472| 67.252599 ] ] 1 0 0| 67.064472| 67.252599 DIA A
Both Girders ~ | 4 ~ | 89419205 | 89.670132 4] 4] 1 0 0| 89419295 89670132 DA g
Both Girders | 4 ~ | 111774119 | 112.087665 4] 4] 1 0 0| 111.7741...| 112.087665 DIA A

Both Girders ' | 4 ~ | 132887008 | 133.25978 4] 4] 1 0 0| 132.8870... 133.25978 DIAC -

New Duplicate Delete
QK Apply Cancel
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Bay 3

&M Structure Framing Plan Details - O
MNumber of spans: 4 MNumber of girders:
Layout Diaphragms
Girder bay: 3 v Copy bay to... Di::z:rrzg‘:n
Spacing 5, dlfznrtce i L=t i ol Left Right d\sEt::ca
reference nt:fl:’errt dl;;'lr:.ggm dl;;'lr:.ggm ::‘is:z; length length (#) I[':‘:? Diaphragm
T ) )
Left girder | Right girder (i) (i) Left girder = Right girder

?  Both Girders | 1 V 0 ] ] ] 1 0 0 4] 4] DIAC &
Both Girders | 1 V 18.058568 |  18.109084 4] 4] 1 0 0| 18058568 18.109084 DIA A
Both Girders | 1 ~ | 37.362555| 37467071 4] 4] 1 0 0| 37.362555| 37467071 DIAE
Both Girders ™ | 1 - 56.666542 |  56.825057 4] 4] 1 0 0| 56.666542 | 56.825057 DA A
Both Girders ~ | 1 ~ | 75970529 | 76.183043 0 0 1 0 0| 75970529 | 76.183043 DIAE
Both Girders | 1 ~ | 95274516 95.54103 o] o] 1 0 0| 95274516 95.54103 Dla A
Both Girders | 1 ~ | 114578502 | 114.899016 4] 4] 1 0 0| 114.5785..| 114.899016 DIAE
Both Girders | 1 ~ | 133.882489 | 134.257003 ] ] 1 0 0| 133.8824..| 134257003 DIA A
Both Girders ~ | 2 V 0 4] 4] 4] 1 0 0 4] 4] DA g
Both Girders ~ | 2 ~ | 22128935| 22188832 4] 4] 1 0 0| 22126935 22.188832 DIA A
Both Girders | 2 1 442434021 44367256 4] 4] 1 0 0 44243402 44367256 Diag
Both Girders ~ | 2 ~ | 66360049 66.54568 0 0 1 0 0| 66260049 66.54568 DIAA
Both Girders | 2 ~ | BBATEE06| 88724104 ] ] 1 0 0| 88476606 88724104 DIA B
Both Girders ~ | 2 ~ 1 110593163 | 110.802529 4] 4] 1 0 0| 110.5931...| 110.802529 DIAA
Both Girders | 2 V 13270972 | 133.080953 ] ] 1 0 0| 13270972 | 133.080953 DIAE
Both Girders ~ | 2 ~ | 154.826277 | 155.259377 4] 4] 1 0 0| 154.8262...| 155.259377 DA A
Both Girders ~ | 2 ~ | 176942834 | 177437801 0 0 1 0 0| 176.9428...| 177437801 DIAE
Both Girders | 2 ~ | 199.059391| 199.616226 4] 4] 1 0 0| 199.0593...| 199.616226 DA A
Both Girders ~ | 2 ~ | 221186326 | 221.805057 0 0 1 0 0| 221.1863...| 221.805057 DIAE
Both Girders | 3 V 19.345501 19.399617 ] ] 1 0 0| 19345501 19.399617 DIA A
Both Girders ~ | 3 ~ | 38.670245| 38778418 4] 4] 1 0 0| 38670245 38778418 DA B
Both Girders | 3 V 57.994988 | 58.157219 ] ] 1 0 0| 57.994988| 58.157219 DIA A
Both Girders ~ | 3 ~ | T1319732 | 77336021 4] 4] 1 0 0| 77319732| 77.536021 DA g
Both Girders ~ | 3 1 96.644476 | 96014822 0 0 1 0 0 96.644476 96.914822 DIAA
Both Girders | 3 V 11596922 | 116.293624 o] o] 1 0 0| 11596922 | 116.293624 DIAE
Both Girders | 3 ~ | 135293964 | 135.672425 ] ] 1 0 0| 135.2939..| 135672425 DIA A
Both Girders ~ | 3 ~ | 154.618707 | 155.051227 4] 4] 1 0 0| 154.6187...| 155.051227 DIAE
Both Girders | 3 ~ | 173.043451| 174430028 ] ] 1 0 0| 173.9434..| 174430028 DIA A
Both Girders ~ | 3 ~ | 193.288952 | 193.820645 4] 4] 1 0 0| 193.2889...| 193.820645 DA g
Both Girders ~ | 4 o 22417333 22480242 0 0 1 0 0 22417533 | 22480242 DIAA
Both Girders ' | 4 ~ | 44.835086 | 44960485 4] 4] 1 0 0| 44835066  44.960485 Diag
Both Girders ~ | 4 ~ | 67252599 | 67440727 0 0 1 0 0| 67.252599| 67440727 DIAA
Both Girders | 4 ~ | 89.670132| 89.920963 ] ] 1 0 0| 89.670132| 89.920969 DIA B
Both Girders ~ | 4 ~ | 112087665 | 112401211 4] 4] 1 0 0| 112.0876..| 112401211 DIA A

Both Girders | 4 V 133.25978 | 133.632551 ] ] 1 0 0| 133.25978| 133.632551 DIAC -

New Duplicate Delete
0K Apply Cancel
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Bay 4

MNumber of spans:

> | Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders

Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders
Both Girders

Layout Diaphragms
Girder bay: 4
Spacing
reference
type

&M Structure Framing Plan Details

MNumber of girders:

- Copy bay to...
Start

Support distance
number

Left girder | Right girder
1 S 0 4]
1 e 18.109084 18.1596
1 ~ | 3T467071| 37.571586
1 S 56.825057 | 56.983572
1 ~ | 76183043 | 76.393558
1 = 9554103 | 95.807544
1 ~ | 114899016 | 115.21953
1 ~ | 134257003 | 134.631516
2 e 0 0
2 ~ | 22.188832| 22.250728
2 | 44367256 4449102
2 e 66.54568 |  66.731311
2 ~ | 88724104| 88971603
2 ~ | 110902529 | 111.211894
2 ~ | 133.080953 | 133.452186
2 ~ | 155259377 | 155.692477
2 ~ | 177437801 | 177.932769
2 ~ | 199.616226 | 200.17306
2 ~ | 221.805057 | 222423788
3 = 19399617 | 19.453732
3 ~ | 38778418| 38.886591
3 e 58.157219 | 58319451
3 ~ | 77536021 7775231
3 ~ | 96014822 | 97.185169
3 ~ | 116293624 | 116.618028
3 ~ | 135672425 | 136.050887
3 ~ | 155051227 | 135.483746
3 ~ | 174430028 | 174916605
3 ~ | 193829645 | 194370338
4 ~o| 224802420 22542952
4 ~ | 44960485  45.085903
4 ~| 67440727 67.628833
4 ~ | 800920969 | 90.171806
4 | 112401211 112714758
4 ~ | 133632551 | 134.005323

Diaphragm
wizard...

Left Right
diaphragm | diaphragm
spacing spacing
() ()

ole(le|la|le|(o | a|jlajajle|o|o|oajle|la|e|(e|a|lajlaje|a|a|a
ole(le|la|le|(o | a|jlajajle|o|o|oajle|la|e|(e|a|lajlaje|a|a|a

oo o oo o o o oo
oo o oo o o o oo

Number
of spaces

Left
length
(ft)

olc|le|la|e|o|a|a|la|lc|o|o|o|a|o|a|e|o|a|la|la|(e|a|s|a

olo|lo|le|lo|o|o|a|e|a

Right
length
(ft)

olo|lo|la|le|e|ea|a|la|le|o|o|e|a|e|e|o|e|a|lala|je|a|a|a

2o (e|la|le|le|a|la|la|le|=

End
distance
(f)

Left girder = Right girder
1] 1]
18.109084 181596
37467071 37.571586
56.825057 56.983572
76183043 76395558
95.54103 95.807544
114.8000...| 11521953
134.2570...| 134.631516
1] 1]
22188832 22250728
44367256 4449102
66.54568 | 66731311
88.724104 88.971603
110.9025... | 111.211884
133.0809.. 133.452186
155.2593...| 155.692477
1774378...| 177.932769
199.6162... 20017306
221.8050...| 222423788
19.399617 19453732
38.778418 38.886591
58.157219 58319451
77.536021 7779231
96.014822 97.185169
116.2936..., 116.618028
1356724... 136.050887
155.0512...| 155483746
1744300...| 174916605
193.8296...| 194370338
22480242 | 22542952
44.960485 45.085903
67440727 67.628855
£9.920969 90.171806
1124012...| 112714758
133.6325...| 134.005323

Load
(kip)

New

OK

Diaphragm

DIAC
DIAB
DIAB
DIAA
DIAB
DIAA
DIAB
DIA A
DIAB
DIAA
DIAB
DIA A
DIAB
DIA A
DIAB
DIAA
DIAB
DIAA
DIAB
DIAA
DIAB
DIA A
DIAB
DIA A
DIAB

DIA A
DiaB
DIAA
DIAB
DIA A
DIAB
DIAA
DIAB
DIAA
DIAC

Duplicate

Apply

Delete

Cancel

Click Apply to apply the diaphragm definition and keep the window open.

A wizard is also available to create the diaphragm locations for the user.
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Navigate to the Lateral bracing ranges tab of this window to see how lateral bracing definitions are assigned to the

framing plan. Values can be copied from the provided spreadsheet for girder bay 1 and girder bay 4. See images

below.
M Structure Framing Plan Details - O X
Number of spans: Number of girders:
Layout Diaphragms Lateral bracing ranges
Girder bay: 1 e Copy bay to...
Start Bracing length Length End
Ew] Support distance (ft) Number Lateral () distance
By number () of braces bracing (ft)
pattern Aleng left | Along right Left Right
Left girder | Right girder girder girder 9 Left Right
> | Alternating A\~ | 1 - 0 9.0040265 2| DIAGONAL BRACING 0| 18008033 0 18.008053
Alternating A\~ | 1 - 18.008053 96249935 12| DIAGONAL BRACING 0| 115499922 0 133.507975
Alternating A~ | 1 - 133.507975 96249935 2| DIAGONAL BRACING ~ 0| 19.249887 0 152.757962
Alternating A~ | 2 - 0 110325195 2| DIAGONAL BRACING 0| 22065039 0 22.065039
Alternating A~ | 2 - 22.065039 11.027345 16| DIAGONAL BRACING 0| 17643752 0 198502559
Alternating A\~ | 2 - 198.502559 110325195 2| DIAGONAL BRACING ~ 0| 220065039 4] 220.567598
Alternating A~ | 2 - 220.56759498 96456925 2| DIAGONAL BRACING 0| 19.201385 0| 230.85897998
Alternating A~ | 2 - 394.02446798 96456925 2| DIAGONAL BRACING 0| 19291385 0 413.315852098
Alternating A~ | 3 - 19.29138459 9.635343 16| DIAGONAL BRACING 0| 154.165488 0| 17345687259
Alternating A~ | 4 - 111.77411856 10.5564445 2| DIAGONAL BRACING 0| 21112889 0| 132.88700756
Alternating A~ | 4 - 22.35482336 11477412 8| DIAGONAL BRACING 0 89419296 0| 11177411956
Alternating A~ | 4 - 4] 11.77412 2| DIAGONAL BRACING 0| 22354824 4] 22354824
New Duplicate Delete
OK Apply Cancel
M Structure Framing Plan Details - [m] ped
Number of spans: Number of girders:
Layout  Diaphragms  Lateral bracing ranges
Girder bay: 4 ~ Copy bay to..
Start Bracing length Length End
Leizel Sroran distance (ft) Number Lateral (ft) distance
bracing number (] of braces bracin ()
pattern Along left | Along right 9 . Right
leftgirder | Rightgirder  girder girder Left Right
> | AlternatingVV ~ | 1 s 0 9.054542 2| DIAGONAL BRACING 18.109084 0 18.100084 0
AlternatingV/ | 1 s 18.109084 9.6789935 12| DIAGONAL BRACING | 116.147922 0 134.257006 0
Alternating V™~ | 1 ~ 134.257003 9.8932495 2| DIAGONAL BRACING 19.786499 0 154.043502 0
AlternatingV/ ~ | 2 s 0 11.094416 2| DIAGONAL BRACING 22.188832 0 22.188832 0
AlternatingV/ ~ | 2 s 22.188832 11.089212 16 | DIAGONAL BRACING ~ | 1774273892 0 199.616224 0
Alternating /™~ | 2 ~ 199.616224 11.403781 2| DIAGONAL BRACING 22.807562 0 222423786 0
AlternatingV/ ~ | 2 ~ | 221.80505685 9.6998085 2| DIAGONAL BRACING 19399617 0| 241.20467395 0
AlternatingV/ ™~ | 3 s 19.39961652 9.6694005 16 | DIAGONAL BRACING ~ | 155.030408 0| 17443002459 0
AlternatingVV ™~ | 3 ~ | 17443002729 9.970155 2| DIAGONAL BRACING 19.94021 0| 19437033759 0
AlternatingV/ ~ | 3 ~ | 193.82964459 11.240121 2| DIAGONAL BRACING 22480242 0| 216.30988659 0
AlternatingV/ ™~ | 4 s 2248024187 11.2401215 8| DIAGONAL BRACING 89.920972 0| 11240121387 0
AlternatingVV ™~ | 4 ~ | 11240121087 10.61567 2| DIAGONAL BRACING 2123124 0| 133.63255087 0
New Duplicate Delete
QoK Apply Cancel

Click OK to apply the data and close the window.
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Bracing Spec Check Selection

Double click on the Bracing spec check selection node in the BWS tree. This window is used to identify which
diaphragms should be loaded for live load (for both straight and curved girder systems). This window contains a
listing of each diaphragm location in the superstructure definition. The first number is the bay number, and the
second number is the numerical id of the diaphragm starting with 1 for the diaphragm at the start of the bay.
Selecting a diaphragm in this window will result in influence surfaces for the diaphragm members being generated
and then loaded with the live load. BrDR will also perform a specification check on each checked diaphragm.
Including more diaphragms for specification checking in a 3D analysis can greatly affect the run time and amount of
memory needed for the analysis. Note that the diaphragms are always included in the FE model. This checkbox

only controls if the diaphragm members are loaded for live load and specification checking.

#M Bracing Specification Check Selection - O *
Diaphragms Lateral bracing
Select diaphragms for specification checking in a 3D analysis:
Select all Clear all
Bay 1 Bay 2 Bay 3 Bay 4

> 1-1 21 31 441 &
1-2 2-2 3-2 4-2
1-3 2-3 3-3 4-3
1-4 2-4 3-4 4-4
1-5 2-5 3-5 4-5
1-6 2-6 3-6 4-6
1-7 2-7 3-7 4-7
1-8 2-8 3-8 4-8
1-9 2-9 3-9 4-9
1-10 2-10 3-10 4-10
1-1 2-1 31 4-11
1-12 2-12 3-12 4-12
1-13 2-13 3-13 4-13
1-14 2-14 3-14 4-14

1-15 2-15 3-15 4-15 -

oK Apply Cancel
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Similarly, the same can be done with the lateral bracing in the Lateral bracing tab of this window as shown below.

™ Bracing Specification Check Selection — O x
Diaphragms Lateral bracing
Select lateral bracing for specification checking in a 3D analysis:
Select all Clear all
Bay 1| Bay2 Bay3 Bay 4
| 14-1 1
1 L4-2
L1 L4-3
L L4-4
L L4-5
L1 L4-6
L L4-7
L L4-8
L1 L4-9
L1 L4-10
L1 L4-11
L1 L4-12
L1 L4-13
L L4-14
L1 L4-15 -
oK Apply Cancel

Click OK to apply the data and close the window.
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Structure Typical Section

Double click on the Structure Typical Section node in the BWS tree to open the Structure Typical Section
window. This window contains the following options for curved girder systems. The width of the deck must be
constant along the length of the structure. The overhangs are computed based on the distance from the superstructure
definition reference line to the leftmost girder and girder spacing entered on the Framing Plan Detail window and

the deck width entered here.

M Structure Typical Section — O x

Digtance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line |, superstiucture definition ref. line

| e
Superstructure Definition /
Deck -
- Reference Line
\ y thickness !

T L
Left overhang ;._J Right overhang

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk ane position Striped lanes Wearing surface
Superstructure definition reference line is  within ~  the bridge deck.
Start End

Distance from left edge of deck to
superstructure definition reference line:

Distance from right edge of deck to
superstructure definition reference line:

Left overhang:

Computed right overhang:

QK

Cancel
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Navigate to the Deck (Cont’d) tab of this window and enter the information related to the deck concrete and
thickness as shown below.

M Structure Typical Section - O x
Distance hom left edge of deck to i Distance from right edge of deck to
superstructure definition ref. line | superstructure definition ref. line
I _—
Superstructure Definition
Deck be— H
\  thicknsss ! Reference Line /
T 1
Leftovethang |, — ;._J Right overhang
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Deck concrete: Class (us) ~
Total deck thickness: 8.25 in
Load case: Engine Assigned ~
Deck crack control parameter 130 kip/in

Sustained modular ratio factor: 3

Deck exposure factor: 1

0K i Apply Cancel

Switch to the Parapets tab and enter the following parapet information.

@M Structure Typical Section O X
Back Frant
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck | Distance at = Distance at Front face
Name Load case = Measure to | dist. measured start end .
orientation
from {ft) (ft)
» | 2'-8" Railing ~ | DC2 ~ | Back v | leftkdge 0.16667 016667 | Right -
2'-8" Railing ~ | DC2 ~ | Back ~ | RightEdge 0.16667 016667 | Left ~
New Duplicate Delete
OK Apply Cancel
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Navigate to the Lane position tab of this window. Use the Compute button to have BrDR compute the lane

positions. These lane positions are used to compute the LRFD live load distribution factors.

M Compute Lane Positions X

Distance from left edge of = Distance from right edge of = Distance from left edge of | Distance from right edge of
travelway to superstructure | travelway to superstructure  travelway to superstructure | travelway to superstructure

T;au\."nil;\'eary definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (4) at end (B)
(ft) (ft) (ft) (ft)

¥ -31.999996 7.999996 -31.999996 7.999996

Apply Cancel
M Structure Typical Section — [m| X
2] +F»
[B] — Superstucture Definition R eference Ling
Travelway 1 ‘ Travehway 2 ) i
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
travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure

T;auV;ll:\‘:rY definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (A) at end (B)
ft) (ft) (ft) (ft)
> 1 -31.999996 7.999996 -31.999996 7.999996
LRFD fatigue

Lanes available to trucks:

Override  Truck fraction: Compute New Duplicate Delete

QK Apply Cancel

Click OK to apply the data and close the window.

The next step is to add transverse and bearing stiffeners.
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Transverse Stiffeners

To add transverse stiffeners, expand the Stiffener Definitions node in the BWS tree. Click on Transverse and

select New from the WORKSPACE ribbon (or right click and select New, or double click) as shown below.

E Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS 7

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

H B8&C L]

Save Close Export Refresh MNew

Bridge Manage

Workspace & X Schematic X Report

Eridge =~ Compaonents

- ¢ SR 302 3DFEM4
B B2 Companents
B [ Diaphragm Definitions
[ B Lateral Bracing Definitions
- MPFLRFD Multiple Presence Factors
- EG Enwvironmental Conditions
-+ OF Design Parameters
£l &) SUPERSTRUCTURE DEFINITIONS
B b AS-BUILT CURVED
- j Impact/Cynamic Load Allowance
2 Load Case Description
- A Fraring Plan Detail
s @ Bracing Deterioration
BEC Bracing Spec Check Selection Analysis
- Structure Typical Section
- o Superstructure Loads
@ Shear Connector Definitions
= & Stiffener Definitions

' @Transverse
@Bearing
New
B @ MEMBERS j
B B BRIDGEALTERNATN 20 Analyze

@ View Summary Report
@ View Detailed Report
ﬁ'} General Preferences
Close Bridge Workspace

Select Trans. Plate Stiffener from the Stiffener Type menu.

M Mew Transverse Stiffener Definition >

Stiffener Type:

Trans., Plate Stiffener ~

Trans. Plate Stiffener

Trans. Angle Stiffener

8] 4 Cancel
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D Transverse Stiffener Definition - O
Name: Intermediate Stiffener Interior
Stiffener type Top gap: —
Single 0 in
O rar Width:
8.5 in
Plate
Thickness: 0.5 in
Bottom gap:
Material: ASTM A36 w
0 in
L ]
Welds
Top: -- None -- R
Web: -- None -- v
Bottom: -- None — w
QK Cancel
Click OK to apply the data and close the window.
Similarly add another stiffener definition as shown below.
£ Transverse Stiffener Definition - O
MName: Intermediate Stiffener Exterior
Stiffener type Top gap:  —
o Single 0 in
Pair Width:
85 in
Plate
Thickness: 0.5 in
Bottom gap:
Material: ASTM A36 w
0 in
I
Welds
Top: -- Mane -- s
Web: -- None — v
Bottom: -- None -- v
---------- OK1 Apply Cancel

Click OK to apply the data and close the window.
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Bearing Stiffener

To add bearing stiffeners, expand the Stiffener Definitions node in the BWS tree. Click on the Bearing node and
select New from the WORKSPACE ribbon (or right click and select New, or double click) as shown below.

E Bridge Workspace - SR 202 3DFEM4 ANALYSIS REPORTS ?

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPCRTING

= d&e<C L]

Save Close Export Refresh New

Bridge Manage

Workspace X Schematic L s Report

Bridge Components
S @SR 302 3DFEM4
B @ Com ponents
& [ Disphragm Definitions
- E? Lateral Bracing Definitions
-+ MFFLRFD Multiple Presence Factors
- EC Environmental Conditions

OF Design Parameters

= ) SUPERSTRUCTURE DEFINITICNS

B b AS-BUILT CURVED

. ] Impact/Dynamic Load Allowance
2t Load Case Description

- & Framing Plan Detail

- [ Bracing Deterioration
B5SC Bracing Spec Check Selection Analysis
T Structure Typical Section

ot Superstructure Loads

- [ Shear Connector Definitions

= &) Stiffener Definitions

(7 Transverse

- [ Bearin

B B MEMBERY | | New

- [ BRIDGE ALTERNA

[~ Analyze
@ View Summary Report
@ View Detailed Report

{2k General Preferances
B Close Bridge Workspace

Select Plate Stiffener from the Stiffener Type menu.

M Mew Bearing Stiffener Definition x
Stiffener Type:
Plate Stiffener w
oK Cancel
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™ Bearing Stiffener Definition — O it
Name: PIER 1E & 5E Bearing Stiffener
Plate n a_h'L‘ "
Thickness: 0.75 in 2 in ?I‘
Material: ASTM ATO9 G50
85 in
Welds
Top: -- None --
Web: -- None -- 2 in 1
L
Bottom: -- None -- in 9_|(_ _)l_k 5 in
CK Apply Cancel
Click OK to apply the data and close the window.
Similarly add another stiffener definition as shown below.
D Bearing Stiffener Definition - O X
Mame: PIER 2E3E&4E Bearing Stiffener
Plate " _)_k_wlL "
Thickness: 1.5 in 2 in jl‘
Material: ASTM AT09 G50
85 in
Welds
Top: -- None --
Web: -- None -- 2 in ]
L |
Bottom: -- Mone -- in S ok in
Apply Cancel

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

Expand the Members node in the BWS tree and double click on G1 to open the Member window. This window
shows the data that was generated when the structure definition was created. No changes are required in this
window. The first Member Alternative created will automatically be assigned as the Existing and Current Member

alternative for this Member.

™ Member — O s

Member name:  G1 Link with: -- None -- e

Description:

Existing =~ Current Member alternative name = Description

MNumber of spans:

e
(ft)
1 152.32945
2 219.945864
2 192.207566
4 132.514237

QK Apply Cancel

Click Cancel to close the window.
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Supports

Expand the G1 node and double click on Supports to open the Supports window for member G1 to see how
bearings can be oriented for curved girder systems. For curved girder systems bearings are oriented in a local
coordinate system at each member support. Select Tangent if the local x axis for the bearing alignment is parallel to
the tangent of the member reference line at the support. Select Chord if the local x axis for the bearing alignment is

parallel to a specified chord angle from the tangent of the member reference line at the support.

M Supports - O >
Bearing Alignment
GII’EI.EF Chord
Support bearing e
number alignment (dang )
iype egrees
¥ 1 Tangent ™
2 Tangent ™
3 Tangent ™
4 Tangent ™
5 Tangent ™
General Elastic
Support Support Local translation constraints Local rotation constraints
number type X ¥ z X ¥ 7
1 Roller ™
2 Roller
> 2 Pinned
4 Roller ™
5 Raller ™
QK Apply Cancel

Click OK to apply the data and close the window.
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Member Alternative

Double click on the Member Alternatives node for member G1 in the BWS tree to create a new alternative. The
New Member Alternative window shown below will open. Select Steel Material type and Plate for Girder type
and click OK.

M New Member Alternative d
Material type: Girder type:
Steel Built-up
l Plate
Relled
OK Cancel
M Member Alternative Description — [m| *

Member alternative: GIRDER 1E

Description Specs Factors Engine Import Contrel options
Description: Material type:
Girder type:

Modeling type:

Default units:  US Customary e

Girder property input method End bearing locations Simple DL, continuous LL
o Schedule based Left 05 in

Cross-section based Right: 95 in
Self load Default rating method:
Load case: Engine Assigned W LRFR e
Additional self load:  0.01 kip/ft
Additional self load: %

OK Apply Cancel

Click Apply the save the data and not close the window.
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Navigate to the Factors tab. The condition and system factors can be updated on this tab if an inspection report is
available, and the user can check specific control options from the Control options tab in this window. Make sure to
uncheck the checkbox — Must consider user input lateral bending stress checkbox under LRFD and LRFR. Enter

the data as shown below.

™ Member Alternative Description - O *

Member alternative: GIRDER 1E

Description Specs Factors Engine Import Control options
LRFR ASR factors
Condition factor: Good or Satisfactory w INV CPER

Field measured section properties Structural steel:
System factor:  All Other Girder/Slab Bridges v Concrete:

System factor override:

Reinforcement

Bearing stiffener:

QK Apply Cancel
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M Member Alternative Description

- O
Member alternative: GIRDER 1E
Description Specs Factors Engine Import | Control options
LRFD LRFR
Points of interest T Allow plastic analysis 4
n Generate at tenth points Evaluate remaining fatigue life
n Generate at section change points Ignore long. reinf, in negative moment capacity
n Generate at user-defined points n Include field splices in rating
Generate at siiffencrs Consider deck reinf. development length
Allow moment redisiribution Consider tension-field action in stiffened web end panels
Use Appendic AB for flexural resistance [ Must consider user input lateral bending stress ]
Allow plastic analysis Consider concurrent moments in Cb calculation
Ignore long. reinf. in negative moment capacity 2 Distribution factor application method
Consider deck reinf. development length By axle
[ Must consider user input lateral bending stress ] - o By POI -
LFR ASR
Points of interest a S points of interest
n Generate at tenth points ﬂ Generate at tenth points
n Generate at section change points n Generate at section change points
n Generate at user-defined points ﬂ Generate at user-defined points
Allow moment redistribution Ignore long. reinf. in negative moment capacity
Allow plastic analysis of cover plates Consider deck reinf. development length
n Include field splices in rating Consider tension-field action in stiffened web end panels
n Include bearing stiffeners in rating
Allow plastic analysis
Ignore long. reinf. in negative moment capacity
Ignore overload operating rating v
QK Apply Cancel

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

Expand the newly added member alternative node and double click on the Girder Profile node. Enter the following
data in each of its tabs. Since top and bottom flange are the same, the Copy feature can be used to save time.

Web

D Girder Profile - O x
Type:
Web | Top flange Bottom flange
Begin End ; Start End
depth Depth vary depth Thliil:;ess iiﬂ_lpk;r: distance Le(rf\gth distance Material 'u'u:l ::t
(in) (in) {ft) (ft) ?
b 72| None v 72 075( 1 v 0| 697.000118 | 697.000118 | ASTM AT09 G50 ~ | -- None --
New Duplicate Delete
CK Apply Cancel
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Top flange
Navigate to the Top flange tab and enter the following data. Once entered click Apply and then click on the Copy
to bottom flange button to copy the same rows to the Bottom flange tab of this window.

D Girder Profile — m} *

Type: Plate Girde

Web | Top flange Bottom flange

i?gtlz ulr-:iz::‘h Thif;’;e“ iiiqpt::: diitt::ce LE(’;S"‘ disEt::ce Material Weld “:?':at
) | (o) () (#) S
¥ 18 18 125(1 ~ 0| 49260467 | 49.260467 | ASTM AT09G50 ~ |--None-- ~ |--None--
12 12 1751 N 49260466 60.1875 | 109.447966 | ASTM A709 G50~ | --MNone-—-  |--None--
18 18 2.25(1 ~ | 109.447967 32.88021 | 142328177 | ASTM AT08 G50 ~ | --None-- ~ |--None--
12 12 Ea | 142328177 20| 162328177 | ASTM A709G50 ~ | --MNone-- ~ |--MNone--
18 18 225 2 ~ 0.998727 2563542 | 35634147 | ASTMATO9 G530 ~ |--MNone-- ~ |--None-- ~
18 12 22 N 35.634147 | 149.578125 | 185.212272 | ASTM AT08 G530 ~ | --None-- ~ |--None--
18 18 2.25| 2 ~ | 185212272 2473438 | 209.946652 | ASTM ATO9 G530 -~ |--MNone-- ~ |--None-- ~
12 12 32 | 200.946652 20| 229.946652 | ASTM A709 G50 ~ | --MNone-- ~ |--MNone--
18 18 225 3 ~ 0.997787 3138542 | 41383207 | ASTM AT09 G50~ |--MNone-- ~ |--None-- ~
18 12 203 w 41.383207 | 12065625 | 162.039457 | ASTM AT08 G350 ~ |--None-- ~ |--None--
18 18 225 3 ~ | 162.039457 2016667 | 182.206127 | ASTM AT09 G50~ |-- None-- ~ |--None--
18 18 33 ~ | 182.206127 20| 202.206127 | ASTM AT09 G50 ~ | --None-- ~ |--None--
12 12 225 4 N 0.998561 2231771| 32316271 | ASTM AT09 G50 | - MNone-- ~ | --None-—-
18 18 175 4 ~ | 32318271 50.9375| 83.253771| ASTM A709 G50 ~ |--None-- ~ |--None--
12 12 125 4 N 83.253771| 49.260467 | 132514238 | ASTM AT08 G530 + |--None-- ~ |--None--
Copy to bottom flange New Duplicate Delete

QK Apply Cancel
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Bottom flange

M Girder Profile - O
Type: P Girder
Web  Top flange Bottom flange
Begin | End . Start End
width | width Th'me“ i‘:ip;’: distance LE(’E“‘ distance Material Weld wr?':tat
@ | () ) ) d
18 18 12501 v 0| 49260467 | 49.260467 | ASTMAT09G50 ~ |--None-- v |--None-- v
18 18 17501~ | 40.260466 601875 | 109447966 | ASTM AT09G50 ~ |- None-- ~ |--None-
18 18 22501~ | 109447967 |  32.88021| 142328177 | ASTM AT09G30 ~ | --None-- ~ |--None-
18 18 301 v | 142328177 20| 162328177 | ASTM A709G50 ~ |--None-- ~ |--MNone-- -
18 18 2252 v 0.998727 | 25.63542 | 35634147 | ASTMAT09G50 ~ |--MNone-- ~ |--None-—
18 18 2|2~ | 35634147 149578125 | 185212272 | ASTM AT09G50 ~ |--None-- * |--MNone--
18 18 22502 v~ | 185212272 2473438 | 200.946652 | ASTM AT09G30 ~ | --None-- ~ |--None-—
18 18 32 v | 200046652 20| 229948652 | ASTM A700G50 ~ | -- None-- ~ |--None--
18 18 22503~ 0.097787 | 3138542 | 41383207 | ASTMAT09G50 ~ |--MNone-- ~ |--None-—
18 18 203w | 41383207 12065625 162.030457 | ASTM AT09G50 v |--None-- v |--None--
18 18 22503~ | 162039457 | 2016667 | 182206127 | ASTM AT09G30 ~ | --Nene-- ~ |--None-—- -
18 18 303w 182206127 20| 202.206127 | ASTM A708G50 ~ | --None-- ~ |--None-- -~
18 18 225 4 v 9998561 2231771 32316271 | ASTM AT09G50 ~ |--MNone-- ~ |--MNone-- -
18 18 17504~ | 323168271 500375| 83.253771 | ASTM AT09GS0 ~ |--None-- v [--None--
p 18 18 12504~ | 83.253771 49260467 132514238 | ASTMAT09G30 ~ | --Nene-- ~ |--None-— -
Copy to top flange New Duplicate Delete
QK Apply Cancel
Click OK to apply the data and close the window.
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Splice Locations

Define splice locations for GIRDER 1E by double clicking on the Splice Locations node in the BWS tree. This
opens the New Splice Location window. Define splice locations as shown below. The splices are the same for all
locations and all girders.

M MNew Splice Location et

Support number: 1 o

Direction
O right

Distance: O o ft

QK Cancel

Click OK to open the Splice Location window. Enter details as shown below and click Apply location. Also enter
details in each tab as shown below.

M Splice Location — m} X
Direction
Support number: 2 ~ o Left Right Distance: 4288145  ft Apply location
Girder = Top flange Bottom flange ‘Web
ICL splice - -
Splice gap: 0375 in
1.7500" x 18.000 || 2.2500" x 18.000
. LRFR
I
: Condition factor: Good or Satisfactory v
Er— ! Pp——
|‘ 7300" x 72.000 ‘ | |"' 7500" x 72.000 | Field measured section properties
I \7
—+| [+ Gap
I
I
I sta_,
i And
]
I

1.7500" x 18.000

| 2.2500" x 18.000

Left cover plates Right cover plates

QK Apply Cancel
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M Splice Location

Direction

Ot Right

Bottomn flange ~ Web

Suppert number: 2 ~ Distance: 4288145 ft Apply location

Girder | Top flange

Rolled or gas cut

Quter Plate Bolt definition: 7/8" dia bolts
| D1 N1 spa.at Pl D2 Dl: 3.0625 in  El: 175
:!i i i fEi 02 D2 175 in B 173
| L] L ]
:i} N2spa.atGl NI 10 B 175
I . i P12 in E4 225
clweb o N _ . __l=__ : -
:!} . . D3: 175 in
I
II\ IrN2 spa. at G1 N2:
e .
11l £E1 \03 Gl: 4 in
I‘ A A
iCL Splice
Inner Plates Outer plate
i |£2 Plate material: ASTM A709 G50
| 1
m | E3 Thickness: 1.125 in
i ° I
:I: Length:
: L] ®* —
CL Web B jEa Width:
::} * —| §E4 Edge type
H * 7 o Sheared
I fEa
gl‘
iCL Splice

Inner plate
Plate material: ASTM AT09 G50
Thickness: 1.25 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

oK Apply

Cancel

™ Splice Location

Rolled or gas cut

Direction
Support number: 2 d o Left Right Distance: 4288145 ft Apply location
Girder  Topflange = Bottom flange =~ Web
Outer Plate Bolt definition: 7/8" dia bolts
! D1 N1 spa. at P1 D2 D1: 3.0625 in El: 175
_

f— i e oo D& 175 in E2 175

II\ ® . ; =

H N2spa atG1 NIz 10 E3: 175

I d . P1: 3 in Ed: 225
clweb < W _ _ _ _ _ _ ___l=__

:Il . . D3: 175 in

|

i IN2spa.atG1 .

(W] [ ] [ ]

Il fe ) Gt | 1 i

T ¥y

1CL Splice

Inner Plates Outer plate
i |2 Plate material: ASTM A709 G50
I 1

i | E3 Thickness: 1.125 in

Iy . __._I_

:I: Length:

o —|

CL Web B = Width:

::: o | ;E“ Edge type

H ® 7 o Sheared

1} E3

él‘
iCL Splice

Inner plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

OK Apply

Cancel
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M Splice Location O
Direction
Support number: 2 ~ o Left Right Distance: 42.88145 ft Apply location
Girder  Top flange Bottom flange Web
w Bolt definition: 7/8" dia bolts w
1T Vertical edge distance: 173 in
o
STt Haorizontal edge distance: 175 in
: : Plate material: ASTM AT09 G50 w
: 1 Plate thickness: 0,625 in
N1 spal at P1 ! | D 7 Edge type
< N Q sheared Rolled or gas cut
1
' DI 45 in
. 'J: J; . Dz 45 in
1t N1 21
N2spa.atG2 —# #—% l+— N2spa.atG2 oy in
w2 !
NZ: 3
GZ 3 in
Wwz: in
Wi
]
QK Apply Cancel
Add the following splice locations in similar manner.
Splice 2
D Splice Location m]
Direction
Support number: 2 ~ Left o Right Distance: 35.63455  ft Apply location
Girder | Top flange Bottom flange Web
I
CL Splice Splice gap:  0.375 in
2:2500" x 18.000" \l ‘Z.UOUO" x 18.000"
‘ LRFR
I
Condition factor: Good or Satisfactory v
I
|D"7500 ®72.000 | ‘ ‘U"?SDO *72.000 ‘ Field measured section properties
J 4‘ (+ Gap \7
I
I
I
Sta
‘ And >
[
2.2500" x 18.000" | | ‘E.DODO" x 18.000"
Left cover plates Right cover plates
0K Apply Cancel
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M Splice Location

Direction
Suppert number: 2 e Left o Right Distance:
Girder | Top flange Bottomn flange ~ Web
Quter Plate
| D1 N1 spa. at P1 D2
— T T A .
1 | [ tE1 D3
II\ . Y
Il N2 spa. at G1
TR °
Iyl
CLweb < _L:L_ [ P SR ISP,
1l
Iyl [ ] L ]
II\ IrN2 spa. at G1
Il [ ] [ ]
11l £E1 D3
—r Y-
'CL Splice
Inner Plates
| =
| -
i i
b .| I
i
1 .
CL Web B ]
[l ;54
i * —
I 7
Il * —
1] E3
).
‘CL Splice

3563455 ft

Apply location

Bolt definition: 7/8" dia bolts

D1: 3.0625 in El: 175
D2: 175 in E2: 175
N1: 10 E3: 175
P 3 in Ed: 225
D3: 175 in

N2:

Gl: 4 in

Outer plate
Plate material: ASTM A709 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

Inner plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

oK Apply

Cancel

™ Splice Location

Direction
Support number: 2 v Left o Right Distance:
Girder  Topflange = Bottom flange =~ Web
Quter Plate
| D1 N1 spa. at P1 D2
— I I .
L I | £E1 D3
Ii\ ® Y
Il N2 spa. at G1
" g ®
I
CLWeb _L:L_ [N .- U
[l
N e 3
II\ FN2 spa. at G1
(W] [ ] [ ]
i tE1 D3
—— ¥y
1CL Splice
Inner Plates
| 2
| i
il i
i I
i
1l * —
CL Web B fea
M
.” o | [3E¢
Il g
Il ® —
1} E3
I\
iCL Splice

3563455 ft

Apply location

Bolt definition: 7/8" dia bolts

D1 3.0625 in El: 175
D2: 175 in E2: 175
N1: 10 E3: 175
P1: 3 in B4 225
D3: 175 in

N2:

Gl: 4 in

Outer plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

Inner plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

OK Apply

Cancel
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M Splice Location m}
Direction
Suppert number: 2 ~ Left o Right Distance: 35.63455 ft Apply location
Girder  Topflange  Bottom flange | Web
W Bolt definition: 7/8" dia bolts v
— = Vertical edge distance: 175 in
D1 l | —
. :o . Horizontal edge distance: 175 in
: : Plate material: ASTM AT09 G50 e
: : Plate thickness: 0625 in
N1 spal at P1 : : D7 Edge type
N : : o Sheared Rolled or gas cut
1
H DI 45 in
alle o ) - .
D2 Jl Jl y D2 45 in
1k N1 21
N2spa.atG2 —* #— M— N2spa.atG2 p 4 in
w2 '
N2: 3
Gz 3 in
W2 35 in
W: 25
D:
oK Apply Cancel
Splice 3
™ Splice Location m}
Direction
Suppert number: 3 e o Left Right Distance: 34736314 ft Apply location
Girder = Topflange  Bottom flange ~ Web
| "
;CL Splice Splice gap:  0.375 in
2.0000" x 18.000" || |2.ZSUO" x 18.000"
' LRFR
I
i Condition factor, Good or Satisfactory v
|D'?SDO” *72.000° ‘ I |n"7500‘I x72.000° | Field measured section properties
4 —+ I [+ Gap g
I
i
! sta_,
| Ahd
|
2.0000" x 18.000" | | |2.2500" x 18.000"
Left cover plates Right caver plates
OK Apply Cancel
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Girder  Top flange Bottom flange ‘Web
Quter Plate
| D1 N1 spa. at P1 D2
— I I A
1 | e D3
II\ ® Y
I N2 spa. at G1
n g °
Il
CLWeb _L:L_ [N .- U
1
n e [ ]
Iy [N2 spa. at G1
[ [ ]
i tE1 D3
—— ¥y
1CL Splice
Inner Plates
| 2
| i
il i
i I
i
1 . —
cLweb b IR
m
.” o | [3E¢
II\ i
i o —
Il IE3
I\
‘CL Splice

Bolt definition: 7/8" dia bolts

D1 3.0625 in El: 175
D2: 175 in E2: 175
N1: 10 E3: 175
P1: 3 in B4 225
D3: 175 in

N2:

Gl: 4 in

Outer plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

Inner plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

Apply

M Splice Location — [m]
Direction
Suppert number: 3 ~ o Left Right Distance: 34736314 ft Apply location
Girder | Top flange Bottomn flange ~ Web
Quter Plate Bolt definition: 7/8" dia bolts
| D1 N1 spa. at P1 D2 D1: 3.0625 in El: 175 in
:!i i i fEi 02 D2 175 in B 173 in
(. L]
H N2 spa. at G1 N1: 10 E3: 175 in
L] L]
Iyl P 3 in Ed: 225 in
CLweb < y\_ _ . _____l=z__
:!} . . D3 175 in
|
II\ IrN2 spa. at G1 N2:
Il L L]
11l £E1 \03 Gl: 4 in
—r Y
iCL Splice
Inner Plates Outer plate Inner plate
I | <=2, Plate material: ASTM A709 G50 Plate material: ASTM A709 G50 “
— T
il | IEg Thickness: 1.125 in Thickness: 1.125 in
I °
:l: Length: Length:
. * —
CL Web B jEa Width: Width:
::: ) _:]E Edge type Edge type
H ° 7 o Sheared Rolled or gas cut o Sheared Rolled or gas cut
il E3
f— s
iCL Splice
Apply Cancel
™ Splice Location - m}
Direction
Support number: 3 d o Left Right Distance: 34736314 ft Apply location

Cancel
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M Splice Location - m}

Direction
Suppert number: 3 ~ o Left Right Distance: 34736314 ft Apply location

Girder  Topflange  Bottom flange | Web

W Bolt definition: 7/8" dia bolts v
* = Vertical edge distance: 175 n
o e . Y Horizontal edge distance: 175 in
Plate material: ASTM AT09 G50 e
Plate thickness: 0625 in
N1 spal at P1 D i Edge type

o Sheared Rolled or gas cut

~
Dl: 45 in
alla o ) - .
D2 y D2 45 in
N1 21
N2spa.atG2 —* #— M— N2spa.atG2 p 4 in
w2 '
N2: 3
Gz 3 in
W2 35 in
W 25
D:
Apply Cancel
Splice 4
™ Splice Location - m}
Direction
Suppert number: 3 e Left o Right Distance: 41383197 ft Apply location
Girder = Topflange  Bottom flange ~ Web
| "
;CL Splice Splice gap:  0.375 in
2.2500" x 18.000" || |2.UOUO" x 18.000"
' LRFR
I
i Condition factor, Good or Satisfactory v
|D'?SDO” *72.000° ‘ I |n"7500‘I x72.000° | Field measured section properties
4 —+ I [+ Gap g
I
i
! sta_,
| Ahd
|
2.2500" x 18.000" | | |2.UODO" x 18.000"
Left cover plates Right caver plates

OK Apply Cancel
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Girder  Top flange Bottom flange ‘Web
Quter Plate
| D1 N1 spa. at P1 D2
— I I A
1 | e D3
II\ ® Y
I N2 spa. at G1
n g °
Il
CLWeb _L:L_ [N .- U
1
n e [ ]
Iy [N2 spa. at G1
[ [ ]
i tE1 D3
—— ¥y
1CL Splice
Inner Plates
| 2
| i
il i
i I
i
1 . —
cLweb b IR
m
.” o | [3E¢
II\ i
i o —
Il IE3
I\
‘CL Splice

Bolt definition: 7/8" dia bolts

D1 3.0625 in El: 175
D2: 175 in E2: 175
N1: 10 E3: 175
P1: 3 in B4 225
D3: 175 in

N2:

Gl: 4 in

Outer plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

Inner plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

Apply

M Splice Location - m}
Direction
Suppert number: 3 ~ Left o Right Distance: 41383197 #t Apply location
Girder | Top flange Bottomn flange ~ Web
Quter Plate Bolt definition: 7/8" dia bolts
| D1 N1 spa. at P1 D2 D1: 3.0625 in El: 175 in
:!i i i fEi 02 D2 175 in B 173 in
(. L]
H N2 spa. at G1 N1: 10 E3: 175 in
L] L]
Iyl P 3 in Ed: 225 in
CLweb < y\_ _ . _____l=z__
:!} . . D3 175 in
|
II\ IrN2 spa. at G1 N2:
Il [ ] [ ]
11l £E1 \03 Gl: 4 in
—r Y
iCL Splice
Inner Plates Outer plate Inner plate
_||\ | <=2, Plate material: ASTM AT09 G50 Plate material: ASTM A700 G50 .
[ T
:I; | IEE Thickness: 1125 in Thickness: 1.125 in
* —
::: Length: Length:
. * —
CL Web _1"; fE4 Width: Width:
::} * | ;E4 Edge type Edge type
H ° 7 o Sheared Rolled or gas cut o Sheared Rolled or gas cut
il E3
).
iCL Splice
Apply Cancel
™ Splice Location - m}
Direction
Support number: 3 R Left o Right Distance: 41383197 ft Apply location

Cancel
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M Splice Location m}
Direction
Suppert number: 3 ~ Left o Right Distance: 41383197 #t Apply location
Girder  Topflange  Bottom flange | Web
W Bolt definition: 7/8" dia bolts v
— = Vertical edge distance: 175 in
o I
. :o . Horizontal edge distance: 175 in
: : Plate material: ASTM AT09 G50 e
: : Plate thickness: 0625 in
N1 spal at P1 : : D7 Edge type
N : : o Sheared Rolled or gas cut
1
H DI 45 in
alle o ) - .
D2 Jl Jl y D2 45 in
1k N1 21
N2spa.atG2 —* #— M— N2spa.atG2 p 4 in
w2 '
N2: 3
Gz 3 in
W2 35 in
W: 25
D:
Apply Cancel
Splice 5
™ Splice Location m}
Direction
Suppert number: 4 e o Left Right Distance: 30.16812 ft Apply location
Girder = Topflange  Bottom flange ~ Web
| "
;CL Splice Splice gap:  0.375 in
2.0000" x 18.000" || |2.ZSUO" x 18.000"
' LRFR
I
i Condition factor, Good or Satisfactory v
|D'?SDO” *72.000° ‘ I |n"7500‘I x72.000° | Field measured section properties
4 —+ I [+ Gap g
I
i
! sta_,
| Ahd
|
2.0000" x 18.000" | | |2.2500" x 18.000"
Left cover plates Right caver plates
OK Apply Cancel
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M Splice Location

Direction

Ot Right

Suppert number: 4 ~

Distance: 30.1

6812 ft Apply location

Girder  Top flange Bottom flange ‘Web
Quter Plate
| D1 N1 spa. at P1 D2
— I I A
1 | e D3
II\ ® Y
I N2 spa. at G1
n g °
Il
CLWeb _L:L_ [N .- U
1
n e [ ]
Iy [N2 spa. at G1
[ [ ]
i tE1 D3
—— ¥y
1CL Splice
Inner Plates
| 2
| i
il i
i I
i
1 . —
cLweb b IR
m
.” o | [3E¢
II\ i
i o —
Il IE3
I\
‘CL Splice

Bolt definition: 7/8" dia bolts

D1 3.0625 in El: 175
D2: 175 in E2: 175
N1: 10 E3: 175
P1: 3 in B4 225
D3: 175 in

N2:

Gl: 4 in

Outer plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

Inner plate
Plate material: ASTM AT09 G50
Thickness: 1.125 in
Length:
Width:

Edge type

o Sheared

Rolled or gas cut

OK Apply

Girder | Top flange Bottomn flange ~ Web
Quter Plate Bolt definition: 7/8" dia bolts
| D1 N1 spa. at P1 D2 D1: 3.0625 in El: 175 in
:!i i i fEi 02 D2 175 in B 173 in
(. L]
H N2 spa. at G1 N1: 10 E3: 175 in
Iyl i i P 3 in Ed: 225 in
CLweb < 4\ o __l=z__
:!} . . D3 175 in
[
II\ IrN2 spa. at G1 N2:
Il L L]
11l £E1 \03 Gl: 4 in
—r Yy
iCL Splice
Inner Plates Outer plate Inner plate
I | <=2, Plate material: ASTM A709 G50 Plate material: ASTM A709 G50 “
— T
il | IEg Thickness: 1.125 in Thickness: 1.125 in
I °
:l: Length: Length:
. * —
CL Web B jEa Width: Width:
::: ) _:]E Edge type Edge type
H ° 7 o Sheared Rolled or gas cut o Sheared Rolled or gas cut
il E3
f— s
iCL Splice
oK Apply Cancel
™ Splice Location - m}
Direction
Support number: 4 R o Left Right Distance: 30.16812  ft Apply location

Cancel
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M Splice Location m}
Direction
Suppert number: 4 ~ o Left Right Distance: 30.16812 ft Apply location
Girder  Topflange  Bottom flange | Web
W Bolt definition: 7/8" dia bolts v
— = Vertical edge distance: 175 in
D1 l | —
. :o . Horizontal edge distance: 175 in
: : Plate material: ASTM AT09 G50 e
: : Plate thickness: 0625 in
N1 spal at P1 : : D7 Edge type
N : : o Sheared Rolled or gas cut
1
H DI 45 in
alle o ) - .
D2 Jl Jl y D2 45 in
1k N1 21
N2spa.atG2 —* #— M— N2spa.atG2 p 4 in
w2 '
N2: 3
Gz 3 in
W2 35 in
W: 25
D:
oK Apply Cancel
Splice 6
™ Splice Location m}
Direction
Suppert number: 4 e Left o Right Distance: 32316259 ft Apply location
Girder = Topflange  Bottom flange ~ Web
| "
;CL Splice Splice gap:  0.375 in
2.2500" x 18.000" || |T.TSUO" x 18.000"
' LRFR
I
i Condition factor, Good or Satisfactory v
|D'?SDO” *72.000° ‘ I |n"7500‘I x72.000° | Field measured section properties
4 —+ I [+ Gap g
I
i
! sta_,
| Ahd
|
2.2500" x 18.000" | | |1.7500" x 18.000"
Left cover plates Right caver plates
OK Apply Cancel
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M Splice Location

Direction

teit Q) Right

Suppert number: 4 ~

Distance: 3

2316258 ft Apply location

Girder | Top flange Bottomn flange ~ Web
Quter Plate Bolt definition: 7/8" dia bolts
| D1 N1 spa. at P1 D2 D1: 3.0625 in El: 175 in
— i fe 03 D2 175 in B2 175 n
I . Y ; R
H N2 spa. at G1 N1: 10 E3: 175 in
Iyl i i P1: 3 in Ed: 225 in
CLweb < 4\ o __l=z__
:!} . . D3 175 in
[
II\ IrN2 spa. at G1 N2:
Il [ ] [ ]
11l £E1 \03 Gl: 4 in
—r Yy
iCL Splice
Inner Plates Outer plate Inner plate
I | <=2, Plate material: ASTM A709 G50 Plate material: ASTM A709 G50 “
— T
il | IEg Thickness: 1.125 in Thickness: 1.125 in
I °
:l: Length: Length:
. * —
CL Web B jEa Width: Width:
::: ) _:]E Edge type Edge type
H ° 7 o Sheared Rolled or gas cut o Sheared Rolled or gas cut
il E3
f— s
iCL Splice
Apply Cancel
™ Splice Location - m}
Direction
Support number: 4 R Left o Right Distance: 32316259 ft Apply location
Girder  Topflange = Bottom flange =~ Web
Outer Plate Bolt definition: 7/8" dia bolts
! D1 N1 spa. at P1 D2 D1 3.0625 in El: 175 in
— _
'” i i £E1 D3 D2: 175 in E2: 175 in
II\ ® Y ; R
H N2spa.atGl NIt 10 E: 175 in
® [ ]
CL Web Iyl P12 in E4: 225 in
i ittt ST S | .z . _
H . . D3: 175 in
I
i IN2spa.atG1 .
(W] [ ] [ ]
Il fe ) Gt | 1 i
— ¥y
1CL Splice
Inner Plates Quter plate Inner plate
| PN Plate material: ASTM A709 650 Plate material: ASTM A709 G50 .
I 1
I | E3 Thickness: 1.125 in Thickness: 1.125 in
Iy . __._I_
:I: Length: Length:
o —|
CL Web B fea Width: Width:
::: . _EE Edge type Edge type
H . 7 o Sheared Rolled or gas cut o Sheared Rolled or gas cut
1] E3
él‘
iCL Splice
Apply Cancel
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M Splice Location

Direction
Suppert number: 4 ~ Left o Right Distance: 32316259 ft Apply location
Girder  Top flange Bottorn flange | Web
W Bolt definition: 7/8" dia bolts b
1T Vertical edge distance: 175 in
o} I+
e Horizontal edge distance: 175 in
: : Plate material: ASTM AT09 G50 e
1" Plste thickness: 0625 in
N1 spal at P1 ! | D7 Edge type
N : : o Sheared Rolled or gas cut
1
H DI 45 in
alle o ) - .
D2 J| J| ' D2 a5 in
1k N1 21
N2spa.atG2 — +—+ l&— N2spa atG2 3 in
2 :
N2: 3
G2 3 in
W2: 35 in
W
D:

Apply

Cancel

The added splice locations are shown below.
Workspace — 0O X

Eridge Compaonents

B [ Bearing a
=) MEMBERS
g I
© 2t Member Loads
" Supports

- &) MEMBER ALTERMATIVES
Ié} I GIRDER 1E(E) (C)
- 5T Default Materials
_‘ Impact/Cynamic Load Allowance
- B Girder Profile
- g% Hinge Locations
- |r_h Spllce Locations
H Span 1 - 0.000000
© ox Span 1 - 109.448000
- s Span 2 - 35.634550
- gy Span 2 - 185.212550
24z Span 3 - 41.383197
- 2 Span 3 - 162.039446
----- #2r Span 4 - 32.316250
- =1 Deck Profile
- I Haunch Profile
- B | ateral Support
- 2 Stiffener Ranges
B [ Bearing Stiffener Locations
- L Live Load Distribution
[ Paints of Interest
----- =1 Detericration Profile
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Deck Profile

Double click on the Deck Profile node in the BWS tree and enter the data describing the structural properties of the
deck. Clicking on the Compute from typical section... button computes the effective flange widths populate
automatically. For this example, enter the details as shown below. The Structural thickness has %4’ deducted from
the Total deck thickness (as entered in the Structure Typical Section window -> Deck (cont’d) tab) to account for

an integral wearing surface.

M Deck Profile - O X
Type: Plate
Deck concrete Reinforcement Shear connectors
Start End Structural Start eh‘e_:twe End effe(_(lve Start effe.ctwe End effective
Ve Support | ST Length — ks | Nengewidth | flange width | flange width  flange width
number ) (ft) ) i) (5td) (Std) (LRFD) (LRFD)
(in) (im) (in) (in}
> [Class AA(US) ~ |1 ~ 0 10344797 10544797 8 85.999992 85.999992 92.749992 92.749992
1 ~ | 10544797 86.515625 191.963595 8 0 (1] 0 (1]
2 v 39534145 141.578125 181.21227 8 85990992 85.999992 92.749992 92.749992
2 ~o | 18121227 84.119792 265.332062 e 0 1] 0 1]
3 ~ | 45383108 11265625 158.039448 8 85.999992 85.999992 92.749992 92.749992
3~ | 158039, 70484374 228.523822 8 0 0 0 0
4 ~ | 36318256 96.19797 132.514226 e 85.099992 85.999992 92.749992 92.749992
Compute from New Delete
typical section...
0K Apply Cancel

The reinforcement is defined on the Reinforcement tab of this window.

Enter data as shown below.

M Deck Profile - [m} x
Type: Plate
Deckconcrete | Reinforcement | Shear connectors

Start End . Bar

Material Srppei distance £ distance — iRy Bar size DIS(.EME Row spacing

number () bar count | bar count (in)

{ft) (in)

¥ b v |1 ~ 0| 697.000118 | 697.000118 7.5 75|5 v 13125 | Bottom of Slab 8

) o~ |1 ~ 0| 94741489 | 94.741489 75 7504 v 2.5 | Top of Slab ~ 8

~ |1 ~ 94741489 | 123.576749 | 218.318238 73 757 v 2.6875 | Top of Slab ~ 8

Grade 60 ~ |2 ~ ©65.988788 87.97129 | 153.960078 73 7504 v 2.3 | Top of Slab v 8

v~ |2 ~ | 153.960078 | 123.659313 | 277.619391 7.5 7507 v 2.6875 | Top of Slab v 8

Grade 60 ~ |3~ | 57670527 T76.866514| 134.537041 75 754 v 25 | Top of Slab v 8

Grade 60 ~ |3 ~ | 134337041 | 124.546868 | 259.083909 73 57 v 2.6875 | Teop of Slab v 8

o4 ~ 66.876342 | 65.637894 | 132.514236 7.5 754 v 2.5 | Top of Slab v 8

New Delete
OK Cancel
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The Shear connectors tab of this window indicates if the bridge is composite. Enter the data as shown below.

M Deck Profile

Type: Plate

Deck concrete

Support
number

o
v
-

o

Bow o =

Reinfarcement

Start
distance

()

]
39.634145
45383198
36.316256

Length
(ft)
105.44797
141.578125
112.65625
96.19797

Shear connectors

End
distance
(f)
105.44797
181.21227
158.039448
132514226

Connector
ID

Compasite ™

Compaosite

Compaosite

Compasite

Number of | Number per LEEss
spacing

spaces row -
F (in)

New

OK

Duplicate

Apply

]

Delete

Cancel

x

Click OK to apply the data and close the window.

Haunch Profile

Double click on the Haunch Profile node from the BWS tree. The length can be found in the Member window.

Enter the data as shown below.

4D Steel Haunch Profile
Haunch type: Embedded flange
!? |
[=]
7 7
é? ‘ £ —_
Greean S | gem i 71 pr) 73 74 ¥ v2
T | G| T CEETE | ey (ir) (i) @] (in) (in)
*? ) 0
=]
Y1 0| 697.000118 | 697.000118 2 4 2 4| 33125 33135
Duplicate
QK Apply

Delete

Cancel

Click OK to apply the data and close the window.
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Lateral Support

Double click on the Lateral Support node in the BWS tree to open the window. Enter the data as shown below.

™ Lateral Support

T

‘{E‘ Start Distance
¥

|
1
1
1
1
T

A

L

Length

|
|
|
|
|
T
o
L]

Top flange

Support
numkber

> e

Ranges Locations

Start
distance

(ft)

Flange lateral bending

Length
(ft)

End
distance
(ft)

0] 697.000115 | 697.000118

MNew

QK

Duplicate

Apply

O

Delete

Cancel

x

Click OK to apply the data and close the window.
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Stiffener Ranges
Double click on the Stiffener Ranges node in the BWS to open the window shown below. Click on the Apply at
diaphragms... button.

M Stiffener Ranges - m} X

; Start Distance pacingy|

Transverse stiffener ranges Longitudinal stiffener ranges

End
distance
()

Sta -
Support distance Number of Spacing = Length

number ) spaces (in) (ft)

Name

Apply at Stiffeners between e L
. . New Duplicate Delete
diaphragms... diaphragms...

QK Apply Cancel

Make the following selections and click OK to apply the data and close the window.

M Diaphragm Connection Plates >

Apply the following stiffener definitions to the diaphragm locations:

End diaphragms and diaphragms at piers

Bearing stiffener: PIER 1E & 5E Bearing Stiffener

Interior diaphragms

Transverse stiffener:  Intermediate Stiffener Exterior

oK Cancel Help
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M Stiffener Ranges - O

; Stat Distance Spacing, |

Transverse stiffener ranges Longitudinal stiffener ranges
Nome e et
() (ft)
Intermediate Stiffener Exterior ™ | 1 ~ | 17.957537 1 0 0| 17957537
Intermediate Stiffener Exterior ~ | 1 ~ | 17.957537 6| 230351844 | 115.175922 | 133.133459
Intermediate Stiffener Exterior ™ | 2 ~o| 22.003143 1 0 0| 22.003143
Intermediate Stiffener Exterior ™ | 2 ~o| 22.003143 8| 263.913864 | 175.942576 | 197.945719
Intermediate Stiffener Exterior ™ | 3 ~ | 19.237269 1 0 0| 19.237269
Intermediate Stiffener Exterior ™ | 3 ~ | 19.237269 8| 230599548 | 153.733032 | 172.970301
Intermediate Stiffener Exterior ™ | 4 ~o| 22.292115 1 0 0| 22292115
¥ | Intermediate Stiffener Exterior ~ | 4 ~ | 22.292115 4| 267.505368 | 89.168456 | 111.460571
diaj:iprla};:s... Sti;&i::g:al‘;:\:ien New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.

Bearing Stiffener Locations
Expand the Bearing Stiffener Locations node and double click on Support 1 as shown below.
Workspace — 0O X

Eridge Companents
- Deck Frohle -

- 9 Haunch Profile

- = L ateral Support

- ™ Stiffener Ranges

1 53 Bearing Stiffener Locations
- g2 Support]

- 2 Support2
- 2y Support3
- 2 Supportd
- iy Supports
L Live Load Distribution
@' Points of Interest
""" = Deterioration Profile

B I G2
B I G2
B I G4
B IG5

#- [ BRIDGE ALTERMATIVES
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The bearing stiffeners are defined by selecting the stiffener at each support from the drop down menu. See images
below for bearing stiffener locations at each support.

M Bearing Stiffener Location - Support 1 - O X

CL of Bearing

’qL_»—;—nrfset*
|

L

*Negative offset to left of

cl bearing
Pairs of bearing stiffeners at this support: 1 bE
Stiffener Offset
) Name ;
pair {in)
» PIER 1E & 5E Bearing Stiffener ™ 0
QK Apply Cancel
™ Bearing Stiffener Location - Support 2 - O b
CL of Bearing
_—I-i—ld—Offset*
i ! !
T
| *Megative offset to left of
N N cl bearing
Pairs of bearing stiffeners at this support: 1
Stiffener Offset
) Mame ;
pair {in)
> 1 PIER 2E,3E&AE Bearing Stiffe.. 0

OK Apply Cancel
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M Bearing Stiffener Location - Support 3 O
CL of Bearing
o=l o Bearir
_—ri—y—onset*
i ! !
T
| *Megative offset to left of
- - cl bearing
Pairs of bearing stiffeners at this support: 1
Stiffener Offset
B Name -
pair (i)
b 1 PIER 2E,3E&4E Bearing Stiffe.. ™ 0
OK Apply Cancel
M Bearing Stiffener Location - Support 4 O
CL of Bearing
_—ri—y—onset*
i ! !
T
| *Megative offset to left of
- - cl bearing
Pairs of bearing stiffeners at this support: 1
Stiffener Offset
B Mame -
pair (in)
> 1 PIER 2E,3E&4E Bearing Stiffener 0
QK Apply Cancel
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M Bearing Stiffener Location - Support 5

CL of Bearing
Difset* —w——

| *Negative offset to left of

cl bearing
Pairs of bearing stiffeners at this support: 1 X
Stiffener Offset
; Name ;
pair {in)
> 1 PIER 1E & 5E Bearing Stiffener ™ 0

OK

Apply

Cancel

Schematic — Splice Location

With Splice Location Span 1 — 109.448000 selected in the BWS tree, click on the Schematic button from the

WORKSPACE ribbon (or right click and select Schematic) to view the splice schematic as shown below.

E Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ?
BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
9B = 0
Save Close Export Refresh Cpen Copy
Bridge Manage
Workspace & X Schematic X Report

Bridge Components
¥ Structure Typical Section -

- o Superstructure Loads

. @ Shear Connector Definitions

- |2 stiffener Definitions

B [ Transverse

B [ Bearing

- &3 MEMBERS

[CH <

l 2 Member Loads

- "% Supports
- 5 MEMBER ALTERNATIVES
& I GIRDERIE(E) (C)
LT Default Materials
4 impact/Dynamic Load Allowance
1 Girder Profile Analysis
- gy Hinge Locations i
= ) Splice Locations
- iy Span 1 - 0.000000
gtz Span 1 - 109.44800i
- gtz Span 2 - 35.634550
* g%z Span 2 - 18521255
2 Span 3 - 41383197
£ Span 3 - 162.03944
£ Span 4 - 32316259
1 Deck Profile
- FHaunch Profile
- £ ateral Support
- £ Stiffener Ranges
#- [ Bearing Stiffener Locati
-+ Lt Live Load Distribution

A Nointe af lndoract

T

Open

)

Copy
Copy To...

Delete

w Detailed Report

Schematic

General Preferences

Befoe R %o

Close Bridge Workspace
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Schematic — 0O x

Splice Location
B LA e B -

SR 302 3DFEM4

SR 302 EAST RAMP - AS-BUILT CURVED - G1
Splice location: Span 1- 1095 3/8"

SR 302 EAST RAMP / US 72

1211812023
61/2" 134" (TYP) 61/2" 134" (TYP)
11 rows of 4 @ 3" (TYP " 1 r 1 g
I [ | [ | ) ||
| I | 1 |
I | B | I | | | | |
[R—
1spa@4" (TYP)g .
k134" +3spa@ 3
3
21spa@3”

® 0 0 ¢ 0 0 0 0 0 0 0 0 0 e 0 e e e e e s
® 8 & 0 0 2 0 0 0 0 0 0 0 0 0 0 e s e e e e
® 6 & 0 0 0 0 0 0 0 0 0 0 e e e e e e 0o
® 8 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 e e e e e
® 8 ® 0 e ® 0 e 0 0 e e P S e e e e e
® & & & & & & & & & & 8 e e CS * &
® 6 & 0 0 0 0 0 0 0 0 0 0 0 0 0 e e e e s e
® 6 & 0 ¢ ® 0 ° 0 0 e 0 s s s e e e e e s

134" (TYR)

1spa @4" (TYP

1rows of 4 @ 3" e _,| N L | L
6172 134" (TYP) 8172 " 134" (TYP)

The description for Girder 1 for this superstructure definition is complete. Girder 2 through Girder 5 are similar.
The information is provided below. The girder flanges and web sizes are the same as Girder 1. The length will need

to be updated for the haunches and lateral support. The stiffeners will need to be generated at the diaphragm

locations.
TABLE OF DIMENSIONS 3
irder g 5 ‘o e P P P P e . e
/e | rsatgf\eretrid | re2 AT | 133 | sotatt | FEeET | reeiaft| mEsit |20t AT| st | sotriit
2 /540" | 2206t | 192797 | r3at18"| 606" | 7o ag"| rs0-0*| &4 | r2it0” | 2-FT| 5
S5 | imetsdr | 222 | 193380 | 13 a0 G0t | B 0T | r50"-5T | 76 -aE” | raradt | 2rot | 51 ad”
a5 Vsetsoft| ses gt 193 raa g 67T | TR |50t FE-SET | reradt | 63T | S tedl”
S5 | rasta@t| 222 ST | st | rast gt 62| ro-af” | s5sm387| Fersft| r22tad” | 638" | s2lal”
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The following are all of the steps needed to define members alternatives for members G2 through G5.

Member G2
M Supports -
Bearing Alignment
Girder
Support bearing Cal:‘olr:
number alignment o
e (degrees)
> 1 Tangent
2 Tangent ~
3 Tangent
4 Tangent 2
5 Tangent ~
General Elastic
Support | Support Local translation constraints Local rotation constraints
number type ¥ % 7 ¥ ¥ z
1 Roller
2 Roller
> 3 Pinned
4 Roller
5 Roller

Copy and Paster Member Alternative

An easier/quicker way to enter these member alternatives is to copy the member alternative entered for member G1

and make changes to selected windows for each member alternative based on the bridge details given.

To copy, first select the GIRDER 1E member alternative for member G1 and click on the Copy button from the

WORKSPACE ribbon, or right click and select Copy as shown below.

r

o | Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ? = (]
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
o v 73 1 8 R, —
Validate Save Close Export Refresh Open Copy Duplicate Delete = Schematic
Bridge Manage
Workspace # X Schemat t
Bridge  Components

OF Design Parameters
& &) SUPERSTRUCTURE DEFINITIONS
& yrrf AS-BUILT CURVED

4 Impact/Dynamic Load Allow Qg Expand Branch
&k Load Case Description @ Collapse Branch
& Framing Plan Detail .
£ Bracing D . P
BSC Bracing Spec Check Selectid_LI!_Copy
7 Structure Typical Section | (] Duplicate
o Superstructure Loads & Delete
2 Shear Connector Definitions [ , .
& Stiffener Definitions =
% @ Transverse €] Validate
# @ Bearing @ View Summary
= ‘E) MEMBERS 1@ View Detailed Report
- 1.6 Bl schematic
+Hr Member Loads
A Supports ¢ General Preferences
=3 I(;) MEMBER ALTERNAT! EJ Close Bridge Workspace
#- T GIRDER 1E(E) (C
g I G2 I
e Member Loads
“A Supports
2 MEMBER ALTERNATIVES
g Ia
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Now, select the node MEMBER ALTERNATIVES under member G2 and click the Paste button from the
WORKSPACE ribbon or right click and select Paste as shown below.

r
ﬂ Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ?
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

H g6 < L]

Save Close Export Refresh New

Bridge Manage
Workspace 2 X Schematic 2 X Report e

Bridge Components

J] OF Design Parameters -
= [ SUPERSTRUCTURE DEFINITIONS
= \orf AS-BUILT CURVED
_‘ Impact/Dynamic Load Allowance
&L | oad Case Description
- &F Framing Plan Detail
a Bracing Deterioration
- BSC Bracing Spec Check Selection
m Structure Typical Section
2 Superstructure Loads
[E7 Shear Connector Definitions
= J-E) Stiffener Definitions Analysis & X
- [ Transverse
- [ Bearing
= & MEMBERS
= IGl
i' & Member Loads 'E Paste

| New

"M Supports ] Analyz

1E3 MEMBER ALTERNATIVE (3 View Summary Report

| _® IGRDERIE® O G vyiew Detailed Report

e I G2 -
4 Member Loads i General Preferences

- " Supports E3 Close Bridge Workspace
2 MEMBER ALTERNATIVES

w I G3 v

e

The following warning message shows up indicating that the span lengths are different. Click Yes to continue.

Bridge Design & Rating

' Span lengths are different for this member!
F. k Ranges will need to be adjusted!

Continue with Copy?

Yes Mo
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The copied member alternative is shown below. Rename the copied member alternative as shown below.

Double click on the newly copied member alternative for member G2 to open the Member Alternative
Description window and rename it as shown below. Also uncheck the Must consider user input lateral bending
stress checkbox in the Control options tab as shown for member G1.

M Member Alternative Description - O X

Member alternative: GIRDER 2E

Description Specs Factors Engine Import Control options
Description: Material type:
Girder type:

Modeling type:

Default units: ~ US Customary v

Girder property input method End bearing locations

Left: 95 in

Right 95 in
Self load Default rating method:
Load case: Engine Assigned v LRFR v
Additional self load:  0.07 kip/ft
Additional self load: %

oK Apply Cancel
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Now visit the following windows for this member alternative and make the necessary changes as shown below.

Girder Profile — Web

™ Girder Profile — O X

Type: Plate Girder

Web Tep flange Bottom flange

Begin End Start End
depth Depth vary depth Th\:l_l;r; == i:'::;: distance distance Material V\d:l:tat
fin) (in) () () d
¥ 72| Mone ~ 72 0751 0| 698.960826 | |698.960826 | ASTM A700 G50 -~ | -- None -

Girder Profile — Top flange

M Girder Profile — O X
Type:  Plate Girder
Webk  Top flange Bottom flange
N
e Thi;_':; = e . LE(:gﬂ‘ P Material Weld e
(in)  (in) () (#) ight
18 18 1.25] 1 hd 0| 49256453 || 49.256453 | ASTM AT09 G50 -~ | -- None - ~ |--None--
18 18 175 1 R 49256453 60.5 || 109.756453 | ASTM A709 G50 ~ | -- None -- ~ | -- None--
18 18 2.25] 1 ~ | 109.756452 33 [|142.756452 | ASTM A709 G50~ | -- None -- ~ | -- None --
18 18 3(1 ~ || 142756452 20 |(|162.756452 | ASTM AT08 G50 ~ | -- None -- wo | == Mone --
18 18 225 2 w 990849 2573438 35.73287 | ASTM AT09 G50 -~ | -- None -- w | -- None -~
18 18 2|2 e 3573287 150 || 185.73287 | ASTM AT09 G50 ~ | -- None - ~ | -- None -
18 18 2.25| 2 e 185.73287 24,83333 210.5662 | ASTM A709 G50~ | -- Nene -- ~ | -- None -«
18 18 3|2 ~ 210.5662 20 230.5662 | ASTM A709 G530~ | -- Nene -- ~ | -- None -~
18 18 225 3 hd 0.998604 315 41498604 | ASTM A709 G500~ | -- None -- ~ |--None--
15 18 2|3 hd 41.498604 121 ||162.498604 | ASTM AT09 G50 -~ | -- None - ~ |--None--
3 18 18 225| 3 ~ | 162.498604 20.25 [|182.748604 | ASTM A708 G50~ | -- None -- ~ | -- None --
18 18 313 ~ | 182.748604 20 || 202748604 | ASTM AT08 G50~ | -- None -- wo | -- Mone --
18 18 2.25| 4 ~ 10.000346 2241146 || 32411806 | ASTM A708 G50~ | -- None -- wo | == Mone --
18 18 175 4 ~ | 32411806 51.21875 || 83620556 | ASTM AT09 G50 - | -- None -- ~ | -- None —
18 18 125 4 ~ || 83.630556| 49.256453 |132.887009 | ASTM A709 G50 - | -- None -- ~ | -- None -
Copy to bottom flange New Duplicate Delete
OK Apply Cancel
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Girder Profile — Bottom flange

M Girder Profile - O
Type: Plate
Web  Top flange Bottom flange
Ja——
= Thi;_:’; =S e LE(’;gﬂ‘ P Material Weld Hela =t
) (n) () () o

18 18 125] 1 h 0| 49256453 || 49.256453 | ASTM AT09 G50 -~ | -- None -- wo | -- Mone --

18 12 17501 N 49.256453 60.5 || 109.756453 | ASTM A709 G50 ~ | -- None -- | --Mone--

18 18 22511 ~ || 109.756452 33 ||142.756452 | ASTM A709 G50 | -- None -- | --Mone--

18 18 311 ~ || 142.756452 20| [162.756452 | ASTM A709 G50~ | -- None -- ~ | --None--

18 18 2.25| 2 v 9.99849 2573438 35.73287 | ASTM A709 G50~ | -- Nene -- w | --None--

18 18 2|2 ~ 35.73287 150 || 185.73287 | ASTM A709 G50~ | -- None -- ~ |--None--

18 18 2.25| 2 ~ 185.73287 2483333 210.5662 | ASTM A709 G50 ~ | -- None -- ~ |--None--

18 18 3|2 R 210.5662 20 230.5662 | ASTM A709 G50 ~ | -- None -- ~ | -- None --

3 18 18 225| 3 R 0.998504 315|| 41498604 | ASTM A709 G500~ | -- None -- ~ | -- None --

18 18 2|3 h 41.498604 121 [|162.498604 | ASTM A708 G50 ~ |-- None -- wo | == Mone --

18 18 2251 3 ~ || 162.498604 20.25 | |182.748604 | ASTM A709 G50 ~ | -- None -- | --Mone--

18 18 33 ~ || 182.748604 20| |202.748604 | ASTM A709 G50 | -- None -- | --Mone--

18 18 2.25| 4 v 10.000346 2241146 || 32.411806 | ASTM A709 G50~ | -- Nene -- w | --None--

18 18 1.75| 4 ~|| 32411806 51.21875 || 83.630556 | ASTM A709 G50~ | -- Nene -- w | --None--

18 18 125 4 e 83.630556 | 49.256453 ||132.887009 | ASTM A708 G50~ | -- None -- ~ | --Mone--

Capy to top flange MNew Duplicate Delete
QK Cancel
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Splice Location 1

I Splice Location

Direction
Support number: 2 v o Left Right
Girder = Topflange Bottom flange ~ Web
ICL Splice
1.7500" x 18.000" J |2.25[JO" x 18.000"

|D.?5[JO" % 72.0007

|[].?5[JO" x72.000"

< 4

[~ Gap \7

Sta
Ahd

1.7500" x 18.000"

|2.25[JO" x18.000"

Left cover plates

AT Bt s N N N TN P e

Right cover plates

Distance: 43001463 ft Apply location
Splice gap:  0.375 in
LRFR
Condition factor: Good or Satisfactory e

Field measured section properties

Splice Location 2
M Splice Location
Direction
Support number: 2 o Left o Right Distance: 35733037 ft Apply location

Girder = Top flange Bottom flange Web

;'CL Splice Splice gap: 0375 in
2.2500" x 18.000" J |2.[]C'[JO" x 18.000"

: LRFR
I
: Condition factor; Good or Satisfactory v
I

|[J.? 500" x 72.000°

|[].?5[JO" % 72.000°

\

1+ Gap \7

Sta
Ahd

|2.25[]D" x 18.000"

|2.[JC'[JD" x 18.000"

Left cover plates

R B n P A Tt e
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Splice Location 3

M Splice Location

Direction
Support number: 3 w o Left Right Distance: 34.834558 ft Apply location

Girder = Top flange Bottom flange ~ Web

;'CL Splice Splice gap:  0.375 in
2.0000" x 18.000" J |2.25[JC'" x 18.000"
i
. LRFR
}
: Condition factor: Good or Satisfactory w

[o.7500" x 72.000" [o7s00" x72000" |

dew ©

! Sta
H And

Field measured section properties

l.0oo0" x 18.000° | [2500" x 18.000° |

Left cover plates Right cover plates

LA B s B A O T P e o

Splice Location 4

M Splice Location

Direction
Support number: 3 ~ Left o Right [Distance: 414986 ft Apply location ]

Girder | Top flange Bottom flange  Web

;ICL Splice Splice gap:  0.373 in
2.2500" x 18.000" ‘ |2. 0000" x 18.000"
i
: LRFR
I
: Condition factor: Good or Satisfactory w

[p:7500" x 72.000" 7500 x 72000 |

d de 7

! Sta
i Ahd

Field measured sectien properties

]
2.2500" < 18.000° |

|2. 0000" x 18.000"

Left cover plates Right cover plates

R Y U N N R
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Splice Location 5

M Splice Location

Direction
Support number: 4 v o Left Right Distance: 30249659  ft Apply location

Girder = Top flange Bottom flange  Web

;ICL Splice Splice gap:  0.375 in

2.0000" x 18.000" J |2.2500" x 18.000"
i
: LRFR
I
: Condition factor: Good or Satisfactory w
I

|[]'?5[JO *72.000 | I |D'?SDC' *x72.000 | Field measured section properties
—» |+ Gap

I
I
! Sta_,
| Ahd
I

[.0000" x 18.000° 1] .2500" x 18.000° |

Left cover plates Right cover plates

Y Y T LW P N

Splice Location 6

™ Splice Location

Direction

Support number: 4 4 Left o Right Distance: 32411803 ft Apply location

Girder = Top flange Bottom flange ~ Web

;ICL Splice Splice gap:  0.375 in
2.2500" x 18.000" ‘ |1.?5[]O" x 18.000"
i
: LRFR
I
. Condition factor: Good or Satisfactory v
I
|U"75[JO x 72,000 | l |D'?SDO x72.000 | Field measured section properties
J ' Gap \7
I
i
! sta_,
1 Ahd
]
[22500"x18000" 1] [17500"x 18000 |
'
Left cover plates Right cover plates

Y Y I T W UPee s
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Deck Profile — Deck concrete

M Deck Profile

Type: Plate
Deck concrete Reinforcement Shear connectors
)
Material i:f:f’;; di;t::ce Le(’;gﬂ‘
(ft)

» | Class AA (US) 1 v 0| 10575645
Class A& (US) 1 e 105.75645 | 86.734375
Class AA (US) 2 ~ | 38.732862 142
Class AA (US) 2 ~ || 181732862 | 84.333333
Class AA (US) 3 \/ 45,4986 113
Class A& (US) 3 e 1584986 | 70.661439
Class A& (US) 4 w 364118 96.4752
Class A& (US) 4 w 132.887 9E-06

End
distance
{ft)

105.75645
192.490825
181.732862
266.066195

158.4986
229.160059

132.887

132.887009

Structural
thickness
(in}

tart effective
flange width
(Std)
(in)
96

9%

96

9%

End effective
flange width
(5td)

(in)

96

96

96

96

Start effective | End effective
flange width | flange width
(LRFD) (LRFD)
(in) (in)

109.5 109.5

0 0
109.5 109.5
0 0
109.5 109.5
0 0
109.5 109.5

Deck Profile — Reinforcement

™ Deck Profile

Type:  Plate

Deck concrete

Material

Grade 60
Grade 60
Grade 60
Grade 60
Grade 60
Grade 60

Grade 60

» | Grade 60

Reinforcement

A

R

<

Shear connectors

)
itf:f;:: diss.lt::ce LE(r;tg)H.' di:lr;:ce
(ft) (ft)

1 v 0| 95.008001 || 95.008001
1 v 0| 698.060826 || 698.060826
1 ~ || 95008001 | 123.92438 |218.932381
2 ~|| 66174418 | 88.218758 || 154.393176
2 ~ || 154393176 | 124.007176 || 278.400352
3 v 57.832757 | T77.082744 ||134.915501
3 ~ || 134915501 | 124.897231 || 259.812732
4 || 67.064473 | 65.822537 || 132.88701

Last Modified: 1/17/2024

-

bar count

LRFD

bar count
9 9
9 9
9 9
9 9
9 9
9 9
9 9
9 9

Bar size Dl'sl.ance
(in)
4 v 25
5 v 13125
7 v 2.6875
4 v 25
70 2.6875
4 v 2.5
T v 2.6875
4 v 25

Bar
Row spacing
(in)
Top of Slab v 8
Bottom of Slab 8
Top of Slab N 8
Top of Slab N 8
Top of Slab w 8
Top of Slab v 8
Top of Slab v 8
Top of Slab
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Deck Profile — Shear connectors

M Deck Profile

Type:  Plate

Deck concrete Reinforcement

Haunch Profile

Shear connectors

- =)\
Start End
it?np;; distance Le{r;gﬂ'l distance
{ft) ()
¥ e O] 10575645 || 10575645
2 ~ | 38.732862 142 || 181.732862
3 e 454986 113 158.4986
4 e 364118 96.4752 132.887
A~ 4

Connector

D

Compaosite
Compaosite

Compaosite

Compaosite

Number of
spaces

Number per

row

Transverse
spacing
{in)

&% Steel Haunch Profile

Haunch type:

Embedded flange

==K

Last Modified: 1/17/2024

Start
it?ﬂpt?; distance
(ft)
1 e

End
distance {?:}
(it)

0] 698.960826 | |698.960826

81
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(in}

Y1
(in}
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3DFEM4 — Curved Steel Multi-Span 3D Example

Lateral Support

D Lateral Support

AE‘ Start Digtance Length
y
Ranges Locations Flange lateral bending
Top flange
Start End
it?npt?er-rt distance I'E[T__gth distance
{ft) {ft)
* 1 b 0| | 698.960826 | | 698.960526

[k
A DA A

Stiffener Ranges

M Stiffener Ranges

; Start Distance .'Sgacing.

Transverse stiffener ranges =~ Longitudinal stiffener ranges

/— Start \\ End

Name ii?ﬂp;; distance N L;?at:;; of s p(ai:'i]ng Le(r;gﬂ'l distance
(ft) (ft)

*  Intermediate Stiffener Interior >~ | 1 ~ | 18.008053 1 0 0 18008053
Intermediate Stiffener Interior ™ | 1 ~ || 18.008053 6| 230.99984652 || 115499923 | 133.507976
Intermediate Stiffener Interior ™~ | 2 ~ || 22.065039 1 0 0| 22.065039
Intermediate Stiffener Interior ™~ | 2 ~ || 22.065039 8 264.65628 || 17643752 | 198.502559
Intermediate Stiffener Interior ~ | 3 ~ 1 19.291385 1 0 0 19.291385 ;
Intermediate Stiffener Interior | 3 ~ | 19.291385 8 231.248232 || 154165488 = 173.456873
Intermediate Stiffener Interior >~ | 4 | 22354824 1 0 0 22354824
Intermediate Stiffener Interior ™ | 4 v \3.354824 4 268.25?8?:2/ 89.419206 % 11177412
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Member G3
Supports
™ Supports —
Bearing Alignment
Girder
Support bearing 2:0::
number alignment 9
type (degrees)
? 1 Tangent ™
2 Tangent ™
3 Tangent
4 Tangent
5 Tangent ~
General Elastic
Support Suppert Local translation constraints Local rotation constraints
number type X ¥ 7 ¥ v -
¥ 1 Roller
2 Roller
3 Pinned
4 Roller
5 Roller

Member Alternative Description

Use the Copy and Paste method discussed in the last section to copy member alternative from member G1 to G3.

Rename the member alternative for member G3 as shown below.

M Member Alternative Description

Member alternative: GIRDER 3E
Description Specs Factors Engine Impert Control options

Description: Material type:  Stee

Girder type: Plate

Modeling type:  Multi Girder System
Default units:  US Customary w
Girder property input method End bearing locations
Left 95 in
Right: 9.5 in
Self load Default rating method:
Load case: Engine Assigned W LRFR w
Additional self load:  0.01 kip/ft
Additional self load: %

S S SV I P T S ,
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Now visit the following windows for this member alternative and make the necessary changes as shown below

similar to the changes made for G2.

Girder Profile — Web

M Girder Profile -

Type: Plat;

Web = Top flange Bottom flange

Begin End . Start End
geptHh Depth vary depth Thl?:;ess f\:l::;: distance distance Material W:I:tat
i) (i) (f) ) d
> 72| None e T2 0751 v 0/]700.921534 | |700.921534 | ASTM AT09 G50 ~ | -- None --

Girder Profile — Top flange

& Girder Profile — O X
Type:
Web | Top flange Bottom flange
=l ';:’; =S e LE(:gﬂ‘ P Material Weld e =t
i) | ) (*) () ant
» 18 18 125] 1 W 0| 49255067 | 49.255067 | ASTM AT09 G50 - | -- None -- wo | == None --
18 18 175 1 || 49.255067 60.8125 | |110.067567 | ASTM A709 G50~ | -- None -- ~ | -- None--
18 18 2.25| 1 ~ || 110.067567 3311979 || 143.187357 | ASTM AT09 G50~ | -- None -- wo | == None --
18 18 31 ~ || 143187357 20||163.187357 | ASTM A700 G50 | -- None -- ~ | -- None--
18 18 225| 2 v 10.000881 2583333 || 35.834211 | ASTM AT09 G50  ~ | -- None -- wo | == None --
18 18 212~ 35834211 1504219 || 186.256111 | ASTM A709 G50 | -- None -- ~ | -- None--
18 18 225| 2 ~ || 186.236111 2493229 | |211.188401 | ASTM A709 G50 -~ | -- None -- ~ | --None--
18 18 312 | 211188401 20|]231.188401 | ASTM A70Q G50 | -- None -- ~ | -- None--
18 18 225| 3 v 10.002075 31.61458 || 41.616655 | ASTM A709 G50 -~ | -- None -- ~ | --None--
18 18 213 | 41616655 1213385 || 162.955155 | ASTM A709 G50 | -- None -- ~ | -- None--
18 18 225| 3 ~ || 162.955155 203333 ||183.288455 | ASTM AT09 G50~ | -- None - ~ | --None--
18 18 3|13 | 183.288455 20 ||203.288455 | ASTM A700 G50 | -- None -- w | -- None --
18 18 225 4 w 9.999503 225|| 32489503 | ASTM A709 G50~ | -- None -- ~ | --None--
18 18 1754 || 32499503 51.50521 || 84.004713 | ASTM A700 G50 ~ | -- None -- ~ | -- None --
18 18 125| 4 v 84004713 | 49.255067 || 133.25978 | ASTM AT09 G50 ~ | -- None -- ~ | --None--
—
Copy to bottom flange New Duplicate Delete
0K Apply Cancel
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Girder Profile — Bottom flange

M Girder Profile - O
Type: Plate Girder
Web  Top flange Bottom flange
Begin  End . Start End
width | width Thl:i:l;ess i:i_’:;r: distance Le[r;tg)th distance Material Weld W:I:lat
@ () @ 2
> 18 18 12501 . 0| 49255067 || 49.255067 | ASTM A709 G50 ~ | -- None -- ~ | - None--
18 18 17501 s 49.255067 60.8125 | [110.067567 | ASTM AT09 G50 -~ | -- None -- v |--None-- w
18 18 22501 ~ || 110.067567 33.11979 | |143.187357 | ASTM A709 G50 ~ | -- None -- w |- None--
18 18 31 ~|| 143.187357 20 {[163.187357 | ASTM AT09 G50 ~ | -- None -- ~ | --None--
18 18 225( 2 s 10.000881 25.83333 || 35.834211 | ASTM A709G50 ~ | -- None -- ~ | - None--
18 18 2|2 s 35.834211 150.4219 | |186.256111 | ASTM AT09 G50 -~ | -- None -- v |--None-- w
18 18 2252 || 186.256111 24.93229 | |211.188401 | ASTM A709 G50 | -- None -- w |- None--
18 18 312 | 211188401 20{(231.188401 | ASTM AT09 G50 ~ | -- None -- ~ | --None--
i8 18 22503 ~ 10.002075 31.61458 || 41.616655 | ASTM A709G50 ~ | -- None -- ~ | - None--
18 18 203 s 41.616655 121.3385 | |162.955155 | ASTM AT09 G50 ~ | -- None -- v |- None-- w
18 18 2253 || 162955155 20.3333 | |183.288455 | ASTM A709 G50 ~ | -- None -- w |- None--
18 18 313 ~|| 183288455 20 {|203.288455 | ASTM AT09 G50 ~ | -- None -- ~ | --None--
i8 18 225 4 ~ 9.999503 22.5|| 32499503 | ASTM A708 G50 ~ | -- None -- ~ | - None--
18 18 1751 4 s 32.499503 51.50521 || 84004713 | ASTM AT09 G50 ~ | -- None -- v |- None-- w
12 18 125| 4 ~|| 84.004713| 49.255067 || 133.25978 | ASTM A709G50 ~ | -- None -- w |- None--
Caopy to top flange New Duplicate Delete
OK Apply Cancel
Splice Location 1
4 Splice Location
Direction
Support number: 2 ~ o Left Right IDistancE: 43118976 ft Apply location
Girder = Top flange Bottom flange  Web

ICL Splice

1.7500" x 18.000" J |2.2500"x 18.000"

[p7500" x72000" | : [o:7500" x 72.000"

‘ .

1+ Gap

! Sta

[i7500"x18000° 1]  [p.2500"x 18.000°

Left cover plates

Last Modified: 1/17/2024

Right cover plates

R LR T Y L W e

Splice gap: 0375 in

LRFR

Condition factor: Good or Satisfactory

o

Field measured section properties
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Splice Location 2

M Splice Location

Direction
Support number: 2 v Left o Right Distance: 35.834524 fi Apply location

Girder = Topflange Bottom flange ~ Web

;'CL Splice Splice gap: 0375 in
2.2500" x 18.000" J |2.DODO" x 18.000"

I

: LRFR

I

:I Condition factor: Good or Satisfactory e

|D'?SDO" *72.000° | I |D'?SDO" *72.000° | Field measured section properties

d -.

: Gap

I

i

i

. Sta

| Ahd

I

|2.DODO" x 18.000"

2.2500" x 18.000" |

Left cover plates Right cover plates

N T I R

Splice Location 3

M Splice Location

Direction
Support number: 3 v o Left Right Distance: 34929802 ft Apply lecation

Girder Top flange Bottom flange Web

;ICL Splice Splice gap:  0.375 in
2.0000" x 18.000" J |2.25[JO" x 18.000"
i
I
: LRFR.
I
:I Condition factor: Good or Satisfactory w
|U'?SDDII x 72.000° | ; |D'?SDD" x 72.000° | Field measured section properties

4 fe b

! Sta
i And

[.2500" x18.000" |

[20000" x 18.000° 1

Left cover plates Right cover plates

R T I e
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Splice Location 4

M Splice Location

Support number: 3

Girder

Top flange

R

Direction

teit ) Right

Bottom flange Web

ICL Splice

2.2500" x 18.000"

i

|2.[JO[]O" x 18.0007

|[J.?5[]O" x 72,0007

|[J.?5[]O" x 72.0007

[+ Gap

Sta
Ahd

2.2500" x 18.000"

|2.00IJO" x 18.000"

Splice Location 5

Left cover plates

P R T " e

Right cover plates

Distance: 41616593 ft Apply location
Splice gap:  0.375 in
LRFR.
Condition factor: Good or Satisfactory v

Field measured section properties

i Splice Location

Support number: 4

Girder

Top flange

Direction

O Lert

Bottom flange ~ Web

ICL Splice

2.0000" x 18.000"

i

|2.25[]O" x 18.0007

|D.?5[JD" x 72.000"

|[J.?5[JD" x 72,0007

I+ Gap

Sta
Ahd

|2.[JO[]C'" % 18.000"

|2.25[]O" x 18.0007

Left cover plates

R LT Y LU LV N R P

Last Modified: 1/17/2024

Right cover plates

Distance: 30333817 ft Apply location
Splice gap: 0375 in
LRFR
Condition factor: Good or Satisfactory e

Field measured section properties
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Splice Location 6

™ Splice Location

Direction
Support number: 4 v Left o Right Distance: 32499516 ft Apply location

Girder | Topflange Bottom flange ~ Web

ICL Splice

: Splice gap: 0375 in
2.2500" x 18.000" J |1..75[]O" * 18.000"
i
: LRFR
]
- Condition factor: Good or Satisfactory w

[o.7500" « 72.000° p7500" x 72000 |

4 A 7

Field measured section properties

I
. Sta
| And
I
2.2500" x 18.000" | | |1.?‘5[]D" ® 18.000"
Left cover plates Right cover plates

R Y LT P Pre i

Deck Profile — Deck concrete

4 Deck Profile
Type: Plate
Deck concrete Reinforcement Shear connectors
SRR T
Material Support délt::ce Length disElr;:ce f;::;:;r:sl ;::geeﬁviic;:'le ;::;:ﬁ:ﬂn; S;::gzﬁiic;r: EI::;:F :r‘lzfj‘:: "
number #) (ft) #) e {;td) {;td) [LI?FD} [LI?FD}
(in} (in) {in} (in}
» Class AA(US) ~ |1 e 0| 10606752 | 106.06752 8 96 96 109.5 109.5 8
Class AA(US) ~ |1 e 106067532 | 86.953125 ||193.020645 8 0 0 0 0 8
Class AA{US) ~ | 2 e 30.834169 | 142421875 | |182.256044 8 96 96 109.5 109.5 8
Class AA{US) ~ | 2 ~ || 182256044 |  84.546875 || 266.802919 8 0 0 0 0 8
Class AA(US) ~ | 3 ~ 45616593 | 113.338542 ||158.955135 8 95 96 109.5 109.5 8
Class AA{US) ~ | 3 ~ || 158955135 70.833333 | |229.788468 8 0 0 0 0 8
Class AA{US) ~ | 4 e 36499516 96.760228 | |133.259744 8 96 96 109.5 109.5 8
Class AA{US) ~ | 4 || 133.259744 3.6E-05|] 133.25978 8 \ 0 0 0 y 8
e ——
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Deck Profile — Reinforcement

™ Deck Profile

Type:  Plate

Deck concrete

Material

> | Grade 60 -~
Grade 60 ~
Grade 60 ~
Grade 60 ~
Grade 60 ~
Grade 60
Grade 60 -

Grade 60 ~

Reinforcement

. )
Support .Start Length
number distance )
(ft)

1 ~ 0| 95274516
1 v 0] 700.921534
1 v | 95274516 | 124.27201
2 v 66.36005 | 88.466228
2 ~ | 154826278 | 124.355038
3 v 57.00409 | 77.298974
3 ~ | 135293964 | 125.247588
4 v 67.2526 | 66.007181

Shear connectors

Deck Profile — Shear connectors

End
distance
(ft)

95.274516
700.921534
219.546526
154.826278
279.181316
135.293964
260.541552
133.259781

(e

UL Bar size
bar count | bar count

9 9/ 4 v

9 9|5 v

9 9|7 v

9 9|4 v

9 9|7 v

9 9|4 v

9 9|7 v

9|4 v

Distance
(im)
2.5
13125
2.6875
2.5
2.6875
2.5
2.6875

2.5

Row

Top of Slab w
Bottom of Slab
Top of Slab v
Top of Slab v
Top of Slab W
Top of Slab A4

Top of Slab e

Top of Slab

Bar

spacing

(in)

M Deck Profile

Type: Plate

Deck concrete

Support
number,
21 b
2 v
3 v
4 v

Last Modified: 1/17/2024

Reinforcement

Shear connectors

(i Start ) End
distance LE(:gm distance
(i) (i)
0| 10606752 || 10606752
39.834169 | 142421875 | |182.256044
45616593 | 113.338542 | [158.955135
\3 6499516 96.?6[]228‘) 133.259744

Connector
ID
Compaosite
Compasite
Compasite

Compasite

89

Number of
spaces

Transverse
Number per <paci
row pacing
(in)
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Haunch Profile

&M Steel Haunch Profile
Haunch type: Embedded flange

= :

| T |

Start End

iuur::npll:er: distance distance {Iil) {?nz) {T:}
% (ft) {ft)
=]
> e 0| 700.821534 || 700.921534 2 4 3.3125

Lateral Support

M Lateral Support
LT
KE‘ Start Digtarce o Length =
¥ Ll A
Ranges Locations Flange lateral bending
\
Top flange ,
Support .Start Length i End {
number distance () distance
(R (#) £
1 ~ 0| 700921534 || 700.921534
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Stiffener Ranges

M Stiffener Ranges

; Start Digtance » .Sgacing'

Transverse stiffener ranges Longitudinal stiffener ranges

/- Start \ End

Name ii?ﬂpt?; distance NL;?::; of Sp;i:'i]ng Le{r;gtl'l distance
(ft) (ft)
> | Intermediate Stiffener Interior ™~ | 1 ~| | 18.058568 1 0 0] | 18.058568
Intermediate Stiffener Interior  ~ | 1 =~ 18.058568 6| 231.64784181 | 115.823921 | [133.882489
Intermediate Stiffener Interior  ~ | 2 22126935 1 0 0] | 22.126935
Intermediate Stiffener Interior ~ | 2 | 22.126935 8 265398684 | 176.932456 | [199.059391
Intermediate Stiffener Interior ~ | 3 119345501 1 0 0} ] 19345501
Intermediate Stiffener Interior ~ | 3 ~| 19345501 8 231.896928 | 154.597952 | [173.943453
Intermediate Stiffener Interior ~ | 4 | 22417533 1 0 0} | 22417533
Intermediate Stiffener Interior ~ | 4 - %.41 7533 4 269.01039% 89.6?01?1 12.087665

Member G4
Supports
M Supports -
Bearing Alignment
Girder
Support bearing ChDIrd
number  alignment ange
e (degrees)
> 1 Tangent ™
2 Tangent
3 Tangent
4 Tangent ™
5 Tangent
General Elastic
Support Support Local translation constraints Local rotation constraints
number type X v 7 ¥ v 7
> 1 Roller /
2 Roller
3 Pinned
4 Roller
5 Roller
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Member Alternative Description
Use the Copy and Paste method discussed in the last section to copy member alternative from member G1 to G4 and
rename it as shown below. Also uncheck the Must consider user input lateral bending stress checkbox in

Control options tab as shown for member G1.

™ Member Alternative Description

Member altermative: GIRDER 4E

}
Description Specs Factors Engine Import  Control options
Description: Material type:  Stee
Girder type: Plate
Madeling type: ulti Girder System
Default units:  US Customary e
Girder property input method End bearing locations
Left: 9.5 in
Right: 9.5 in
Self load Default rating method:
Load case: Engine Assigned e LRFR e

Additional self load: 3,D1| kip/ft

Additional self load: %

R L N D N e Y

Now visit the following windows for this member alternative and make the necessary changes as shown below

similar to the changes made for G2.

Girder Profile — Web

D Girder Profile — o ™

Type: Plate Girde

Web = Top flange Bottom flange

Begin End ) Start End
depth Depth vary depth Thl;_l:;ess i:f:;; distance distance Material “:?l‘;:t
(in) (in) (ft) (ft) g

> MNone e 72 0751 w 0| 702.882243 ||702.882243 | ASTM A709 G50 ~ |--None--
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Girder Profile — Top flange

™ Girder Profile - O
Type: Plate Girder
Web  Top flange Bottom flange
A
= | = Thii;’;ess S — LE{EH‘ = Material Weld et
) ) (f) (#) ot
18 18 1251 ~ 0| 49.251203 || 49.251203 | ASTM A709 G50 ~ | -- None -- ~ | --None--
18 18 17501 ~ || 49.251203 61.125 || 110.376203 | ASTM A709 G50~ | -- None -- ~w | --None-- =
18 18 22511 ~ || 110376203 | 33.239583 || 143.615786 | ASTM AT09 G50  ~ | -- None -- w | --None--
18 18 EXl| || 143.615786 20 || 163.615786 | ASTM A709 G50 ~ | -- None -- v |--None--
18 18 2252 | 10000797 25932291 || 35.933088 ASTM AT09 G50 ~ | -- None-- w | --None--
18 18 22 ~ || 35933088 | 150.843375 || 186.776463 | ASTM AT09 G50 ~ | -- None -- w | --None--
18 18 225|2 ~ || 186.776463 25.03125 || 211.807713 | ASTM A709 G50 ~ | -- None -- w | --None--
18 18 312 || 211807713 20 || 231.807713 | ASTM AT02 G50 ~ | -- None - w | --MNone--
18 18 2253 || 10.002656| 31.682291 || 41.684947 | ASTM AT709G50 ~ |-- None-- w |- None--
18 18 213 || 41.684947 | 121.671875 || 163.356822 | ASTM A709 G50 ~ | -- None -- ~ | --None--
18 18 225/ 3 || 163.356822| 20.473958 || 183.83078  ASTM AT09 G50 ~ | -- None -- ~w | --None-- =
18 18 33 e 183.83078 20 || 203.83078 | ASTM A709 G50 ~ | -- None -- v |--None--
Y 18 18 225 4 v 10001135 | 22.536464 || 32.537599 | ASTM AT09 G50 ~ | -- None -- v |--None--
18 18 175 4 || 32.537599 51.84375 || 84.381349 | ASTM AT09 G50 ~ | -- None -- v |--None-- v
18 18 125 4 || 84381349 49.251203 || 133.632552 | ASTM AT09 G50 ~ | -- None -- w | --None--
Copy to bottom flange New Duplicate Delete
QK Apply Cancel
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Girder Profile — Bottom flange

D Girder Profile — O
Type: Plate Girder
Web  Top flange Bottom flange
)
= | = Thii;’;ess Saash — LE{EH‘ = Material Weld et
) Gn) () (f) i
> 18 18 1251 S 0| 49251203 || 49.251203 | ASTM A709 G50 -~ | -- None - v |--None-- ~
18 18 17501 49.251203 61.125 || 110.376203 | ASTM A709 G50~ | -- None -- ~w | --None-- =
18 18 22501 110376203 | 33.239583 || 143.615786 | ASTM AT09 G50~ | -- None -- w | --None--
18 18 EXl| 143615786 20 || 163.615786 | ASTM A709 G50 ~ | -- None -- v |--None--
18 18 225| 2 10000797 | 25.932291 || 35.933088  ASTM AT09 G50 ~ | -- None -- w | --None--
18 18 22 35.933088 | 150.843375 |[186.776463 | ASTM A709 G50 - | -- None -- w | --None--
18 18 225|2 186.776463 25.03125 || 211.807713 | ASTM A709 G50 ~ | -- None -- w | --None--
18 18 32 211.807713 20 || 231.807713 | ASTM AT02 G50 ~ | -- None - w | --MNone--
18 18 2.25( 3 10002656 | 31.682291 || 41.684947 | ASTM AT09 G50 ~ | -- None -- ~ | --None--
18 18 213 41.684947 | 121.671875 |[163.356822 | ASTM A709 G50 ~ | -- None -- ~ | --None--
18 18 2253 163.356822 | 20473958 || 183.83078 | ASTM AT09 G50  ~ | -- None -- ~w | --None-- =
18 18 33 183.83078 20 || 203.83078 | ASTM A709 G50 ~ | -- None -- v |--None--
18 18 225 4 10001135 | 22.536464 || 32.537599 | ASTM AT09 G50 ~ | -- None -- v |--None--
18 18 175 4 32.537599 51.84375 || 84.381349 | ASTM AT09 G50 ~ | -- None -- v |--None-- v
18 18 125 4 84381349 | 49.251203 |[133.632552 | ASTM A709 G50  ~ | -- None -- w | --None--
Copy to top flange New Duplicate Delete
QK Apply Cancel
Splice Location 1
4™ Splice Location
Direction
Support number: 2 O s Right Distance: 43238989 ft  Apply location
Girder  Topflange  Bottom flange  Web
ICL spiice Splice gap: 0373 in

1.7500" x 18.000" i

|2.2500" x 18.000"

p7s00" «72000" | '

|D..75DG" x 72.000"

4 M

Sta
Ahd

1.7500" x 18.000" | ‘

|2.25DO" x 18.000"

Left cover plates

LRFR

Condition factor: Good or Satisfactory

Right cover plates

MW

Last Modified: 1/17/2024

Field measured section properties
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Splice Location 2

M Splice Location

Direction
Support number: 2 w Left o Right Distance: 35933011  ft Apply location

Girder Top flange Bottom flange Web

;ICL Splice Splice gap:  0.375 in

2.2500" x 18.000" J |2. 0000" x 18.000"
.' LRFR
I
: Condition factor: Good or Satisfactory w
I

|D'?SDO X 72.000 | I |D"?SU0 X 72,000 | Field measured section properties
—+| [+ Gap

I
I
! sta_,
| Ahd
|

Ra2s00"x18000 1] [20000"x18000° |

Left cover plates Right cover plates

N Y N G T W o

Splice Location 3

™ Splice Location

Direction
Support number: 3 N o Left Right Distance: 35.028046 ft Apply location

Girder = Topflange  Bottom flange  Web

ICL Splice

. Splice gap:  0.375 in
2.0000" x 18.000" J |2.25[]O" x 18.000"
i
: LRFR
I
:I Condition factor: Good or Satisfactory v
|D'?SDCI" 720000 | I |D”?500" x 72,0007 | Field measured section properties
—+| |+ Gap
I
I
i Sta_,
| Ahd
|

[pooo0* x 18000 1] [22so0"x18000° |

Left cover plates Right cover Elates
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Splice Location 4

M Splice Location

Direction
Support number: 3 v Left o Right Distance: 41685136 ft Apply location

Girder =~ Top flange Bottom flange ~ Web

;ICL Splice Splice gap:  0.375 in
2.2500" % 18.000° ‘ |2.DC'[JO" x 18.0007
I
: LRFR
I
:I Condition factor; Good or Satisfactory w
|U'?5[JDII x 72.000° | I |U'?5[JDII x 72.000° | Field measured section properties
—» (¢ Gap
I
I
! sta__
| Ahd
I
Ra2s00"x18000" 1] Qo000 x18.000" |
Left cover plates Right cover plates

N VY T W UPe o

Splice Location 5

™ Splice Location

Direction
Support number: 4 s o Left Right Distance: 30472641 ft Apply location

Girder | Top flange Bottom flange ~ Web

ICL Spiice Splice gap:  0.375 in
2.0000" x 18.000° J |2.25[]O" x 18.0007
I
. LRFR
I
- Condition factor: Good or Satisfactory e
I
|D'?SDCI 72,000 | I |U'?5[]O * 72000 | Field measured section properties
4 I Gap \7
]
i
! Sta_,
i And
I

[22500" x 18.000° |

[.0000" x 18.000° |

Left cover plates Right cover plates

N Y LYy N N N W NP —

Last Modified: 1/17/2024 96



3DFEM4 — Curved Steel Multi-Span 3D Example

Splice Location 6

M Splice Location

Directicn
Support number: 4 v Left o Right |Distance: 32537306 ft Apply location

Girder  Top flange Bottom flange  Web

;ICL Splice Splice gap: 0.375 in
2.2500" x 18.000" J |‘I.?SDO" % 18.000"
: LRFR
I
: Condition factor: Good or Satisfactory w

p.7500" x 72.000" 7300 x72.000" ]

Jode b

Field measured section properties

I
_ Sta
| And”
|
[2500"x18000" 1]  [1.7500"x18.000" |
Left cover plates Right cover plates

hAP N B ntn A I TP e i

Deck Profile — Deck concrete

4 Deck Profile
Type: Plate
Deck concrete Reinforcement Shear connectors

)

Start End Structural /@eﬁe_ctive End e‘l'FEftive Start eﬁef:ll've End ef‘Fet.:tive

Material Support} distance Length distance | thickness flange width ~ flange width | flange width = flange width "
number ) (ft) ) (i) {S.td) {S.td) [LI?FD} [LI?FD}
(in) (in) (in) (i)

» Class AA(US) ~ |1 e 0| 106.376016 || 106.376016 8 96 96 109.5 109.5

Class AA (US) ~ |1 ~ || 106376016 | 87.171875 || 193.547891 8 0 0 0 0

Class AA (US) ~ | 2 e 39.932902 | 142.84375 || 182.776652 8 96 96 109.5 109.5

Class AA (US) ~ | 2 || 182776652 | 84.713542 || 267.490194 8 0 0 0 0

Class AA(US) ~ | 3 e 45.685137 | 113.671875 || 159.357012 8 96 96 109.5 109.5

Class AA(US) ~ | 3 ~ || 159357012 71.010416 || 230.367428 8 0 0 0 0

Class AA (US) ~ | 4 w 36.537783 | 97.004766 || 133.632549 8 95 96 109.5 109.5

Class AA (US) ~ | 4 ~ || 133.632549 3E-06 |} 133.632552 8 \ 0 0 0 y

—
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Deck Profile — Reinforcement

f® Deck Profile
Type: Plate
Deck concrete Reinforcement Shear connectors
(=TT T )
Material i:if;er: diss.tt::ce Le{r{\gm d isEt:ice barS:gu - batlizzn : Bar size Dis(li:?ce Row sp::irng
(i) (ft) (in)

> | Grade 80 ~ |1 v 0| 95541028 || 95.541028 9 914 ~ 25| Top of Slab N 8
Grade 60 ~ |1 v 0| 702.882243 || 702.882243 9 9|5 v 1.3125| Bottom of Slab 8

Grade 60 ~ |1 || 95541028 | 12461964 || 220.160668 9 9|7 v 26875 | Top of Slab e 8

Grade 60 ~ | 2 || 66.545679 | 88.713696 || 155.259375 9 94 25| Top of Slab w -]

Grade 60 ~ | 2 ~ || 155.259375 124.7029 || 279.962275 9 9|7 v 2.6875 | Top of Slab v 8

Grade 680 ~ |3 v 58.157218| 77.515206 || 135.672424 9 g4 2.5 Top of Slab ~ 8

Grade 680 ~ |3 ~ || 135.672424 | 125597947 || 261.270371 9 97 v 2.6875 | Top of Slab ~ 8

Grade 680 ~ | 4 ~|| 67440726 66.191824 |) 133.63255 \ 9 g 4 25| Top of Slab y -]

Deck Profile — Shear connectors

M Deck Profile

Type: Plate

Deck concrete Reinforcement Shear connectors

Last Modified: 1/17/2024
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( S b End Ti
Support . tart Length N Connector MNumber of | Number per ransverse
number distance #) distance D cpaces row spacing
(#t) (ft) F (in)
¥ |1 £ ] 0| 106.376016 | | 106376016 | Composite ™
2 ~ || 39.932902 | 14284375 || 182776652 | Composite ™
3 ~ || 43.685137 | 113.671875 ||159.357012 | Composite ™~
4 ~ || 36.537783 | 97.094766 ) 133.632549 | Composite ™~
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Haunch Profile

M Steel Haunch Profile
Haunch type: Embedded flange

==K !

| 7T |

Start End
@ iz?ﬂp;er: distance distance {I;:) {?nzj {Tr:]l
(ft) {ft)
o
i = 0] 702.882243 [ 702.882242 2 4 3.2125
Lateral Support
D L ateral Support
A
AE‘ Start Digtance L:_ Length ..: =
ol il A
Ranges Locations Flange lateral bending
\
Tep flange I
Support .Start Length . End {
number distance () distance
(ft) (ft) J
702.882243 || 702.832243

Last Modified: 1/17/2024 99
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3DFEM4 — Curved Steel Multi-Span 3D Example

Stiffener Ranges

M Stiffener Ranges

K

; Start Distance

Transverse stiffener ranges

Apply at
diaphragms...

Spacing, |

Name

Intermediate Stiffener Interior
Intermediate Stiffener Interior
Intermediate Stiffener Interior
Intermediate Stiffener Interior
Intermediate Stiffener Interior
Intermediate Stiffener Interior
Intermediate Stiffener Interior

Intermediate Stiffener Interior

Stiffeners between
diaphragms...

Support
number
1 v
1 v
2 v
2 v
3 v
3 v
4 v
4 v

Longitudinal stiffener ranges

7 o

distance
(ft)

18109084
18109084
22188832
22188832
19.399617
19.399617
22480242

%430242

Number of
spaces

Spacing Length
(in) (ft)
0 0
232.2958371| 116.147919
0 0

266.141088 | 177427392
0 0
232.545612 | 155.030408
0 0

End
distance

(ft)
18.109084
134.257003
22.188832
199.616224
19.399617
174430025
22480242

260.762916 89.920‘39 112401214

New

QK

Duplicate

Apply

Delete

Cancel

Last Modified: 1/17/2024
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3DFEM4 — Curved Steel Multi-Span 3D Example

Member G5
Supports
™ Supports -
Bearing Alignment
Girder
Support bearing ChD:d
number alignment angie
e (degrees)
¥ 1 Tangent ™
2 Tangent ™
3 Tangent ™
4 Tangent ™
5 Tangent ™
General Elastic
Suppart Suppart Local translation constraints Local rotation constraints
number type X y z X % z
1 Roller - o
2 Roller
» 3 Pinned
't Roller
5 Roller >

Member Alternative Description

Use the Copy and Paste method discussed in the last section to copy member alternative from member G1 to G5
rename it as shown below. Also uncheck the Must consider user input lateral bending stress checkbox in
Control options tab as shown for member G1.

D Member Alternative Description (

Member alternative: GIRDER 5E
Description Specs Factors Engine Impaort Control options
Description: Material type:  Stee
Girder type: Plate

Modeling type:  Multi Girder System

Default units: U5 Customary w
Girder property input method End bearing locations
Left: 95 in
Right: 9.5 in
Self load Default rating method:
Load case: Engine Assigned e LRFR. w
Additional self load:  0.01 kip/ft
Additional self load: %
R Y I R N e f
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Now visit the following windows for this member alternative and make the necessary changes as shown below

similar to the changes made for G2.

Girder Profile — Web

M Girder Profile - O

Type:

Web | Top flange Bottom flange

Begin End . Start End
Gopthiiggtiep oy depth Thl;il:; === i:lr:: distance distance Material I"l":?l::t
(in) (in) (ft) i) 9
M 72| None ~ T2 0751 w 0] 704.842951 ||704.842951 | ASTM A700 G50 -~ | -- None --

Girder Profile — Top flange

M Girder Profile - O X
Type: Plate Girder
Web  Top flange Bottom flange
= | = Thi;_‘:;ess S — LE(’;gﬂ‘ e Material Weld oot
) Gn) () (f) iy
> 18 18 1.25|| 1 v 0| 49.249611 || 49.249611  ASTM A709 G50 ~ | -- None -- W |- Mone -
18 12 1.75|| 1 o 49.249611 61.4375 || 110.687111 | ASTM A709 G50 ~ | -- None -- W |- None -
18 18 2.25|1 1 ~ | 110687111 33.35938 || 144.046491 | ASTM AT09 G50 ~ | -- None -- | - None -
18 18 31 o 144.046491 20 || 164.046491 | ASTM AT709 G30  ~ | -- None -- | - None -
18 18 22502~ | 10.002989 2603125 || 36.034239 | ASTM AT09 G50~ | -- None -- ~ |--None--
18 18 2|2~ | 36034239 151.2656 || 187.299839 | ASTM AT09 G50 ~ | -- None -- w |- None--
18 18 22502~ | 187.299839 25.125 || 212.424839 | ASTM A709 G50~ | -- None -- ~ | --None--
18 18 3|2~ | 212424839 20 || 232.424839 | ASTM AT09 G50 ~ | -- None -- ~w | --None-- =
18 18 225 3 e 10001051 31.848958 || 41.850009 | ASTM A709 G50 ~ | -- None -- wo |- None -
18 18 213 ~ | 41.850009 | 122.015625 || 163.865634 | ASTM AT09 G50 ~ | -- None -- W |- Mone -
18 12 225 3 ~ | 163.865634 | 20.305208 || 184.370842 | ASTM AT09 G50 ~ | -- None -- W |- None -
18 18 33 | 184.370842 20 || 204.370842 | ASTM AT709 G530  ~ | -- None -- | - None -
18 18 2.25| 4 w 10.000504 | 22.682291 || 32.682795 | ASTM A709 G50 ~ | -- None -- | - None -
18 18 175|| 4  ~ | 326827953 | 52072916 || 84755711 | ASTM A709G30 ~ | -- None -- ~ |--None--
18 18 1.25 \4 ~ | B4TISTN 49.24969 134005322 | ASTM AT09 G50  ~ | -- None -- w | -~ MNone--
Copy to bottom flange New Duplicate Delete
oK Apply Cancel
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Girder Profile — Bottom flange

™ Girder Profile O
Type: Girder
Web  Top flange Bottom flange
Begin  End . Start End
width | width Thlt{:l:r;ess i:r:f;er: distance Le{rf\tg)ﬂ'l distance Material ‘Weld Wt_al(:tat
(in) (in) (f) (ft) rng
> 18 18 1250 1 e 0| 49249611 || 49.249611 | ASTM A709G50 -~ | -- None - w~ | --None-- ~
18 18 1750 1 w0 49.249611 61.4375 || 110.687111 | ASTM A709 G50 ~ | -- None -- w~ | --None-- -~
18 18 225) 1 ~ | 110687111 33.35938 || 144.046491 | ASTM AT08 G50 ~ | -- None -- w~ | --None--
18 18 311 144046491 20 || 164.046491 | ASTM AT09 G50 ~ | -- None - ~ |- MNone— ~
18 18 225| 2 v 10.002989 26.03125 || 36.034239 | ASTM A709 G50 | -- None -- w | --None-- ~
18 18 2] 2 w0 360034239 151.2656 || 187.299839 | ASTM A709 G50  ~ | -- None -- w~ | --None-- ~~
18 18 2.25) 2 ~ | 187.299839 25.125 | 212.424839 | ASTM A709 G50 ~ | -- None -- w~ | --None-- -~
18 18 3|2 ~o | 212424839 20 || 232.424839 | ASTM A709 G50 ~ | -- None -- ~ | --None-- ~
18 18 225| 3 ~ 10.001051| 31.848958 || 41.850009 | ASTM AT09 G50 -~ | -- None -- |- None -- s
18 18 21 3 ~ | 41.850009 | 122.015625 || 163.865634 | ASTM A709 G50 ~ | -- None - w~ | --None-- ~~
18 18 2.25) 3 ~ | 163.865634 | 20.505208 || 184.370842 | ASTM A709 G50 ~ | -- None - w~ | --None-- ~~
18 18 3l 3 ~ | 184370842 20| 204.370842 | ASTM AT09 G50 ~ | -- None -- | --MNone--
18 18 2.25| 4 ~ 10.000504 | 22.682291 || 32.682795 | ASTM AT09G50 ~ | -- None -- ~ | --None-- ~
18 18 1.75] 4 w~ | 32.682795| 52072916 || 84.755711 | ASTM AT09 G50 -~ | -- None -- w | == None --
18 18 1.25 ( w0 BATHETI 49.24%D 134.005322 | ASTM AT09 G50 ~ | -- None -- w~ | --None-- ~~
Copy to top flange New Duplicate Delete
QK Apply Cancel
Splice Location 1
M Splice Location
Direction

Support number. 2 v

O et right

Girder | Top flange Bottom flange ~ Web

ICL Splice
11.7500" x 18.000" ‘ |2.2500"x 18.000"

[p7500"x 72,000 ] : p7500" % 72.000" ]
I

—* [+ Gap

! Sta
i And

1.7500" x 18.000° | | |2.2500" x 18.0007

Left cover plates

Last Modified: 1/17/2024

Right caver plates

Distance: 43356102 ft Apply location
Splice gap: 0375 in
LRFR
Condition factor: Good or Satisfactory v

Field measured section properties
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Splice Location 2

M Splice Location

Support number: 2

Girder Top flange

s

Direction

teit ) Right

Bottom flange Web

ICL Splice

2.2500" « 18.000"

)

|2.DDDO" x 18.000"

|[J.? 500" x 72.000"

|D.?5[JO" x 72.000"

.

Gap \7

Sta
Ahd

|2.25[JC'" x 18.000"

|2.DODO" x 18.000"

Left cover plates

LA B et P I S e —

Splice Location 3

Right cover plates

Distance: 36.034498 ft Apply location
Splice gap: 0375 in
LRFR
Condition factor: Good or Satisfactory w

Field measured section properties

M Splice Location

Direction
Support number: 3 w o Left
Girder = Top flange Bottom flange Web
ICL Splice
2.0000" x 18.000" J |2.25[JO" x 18.000"

[o7500" x72.000° ||

|D.?5[JD" x 72.000"

g

[+ Gap \7

Sta
Ahd

2.0000" x 18.000"

|2.25[JD" x 18.000"

Laft cover plates

Y R T AT T

Last Modified: 1/17/2024

Right cover plates

Distance: 3512329  ft Apply location
Splice gap:  0.375 in
LRFR
Condition factor: Good or Satisfactory w

Field measured section properties
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Splice Location 4

M Splice Location

Direction
Support number: 3 v Left o Right Distance: 41.850268 ft Apply location

Girder = Top flange Bottom flange  Web

;'CL Splice Splice gap: 0373 in
2.2500" « 18.000" ‘ |2.DO[]C'" x 18.000°
: LRFR
I
:I Condition factor: Good or Satisfactory e
|[]'?5[]0II *72.000 | I |U'?5m}II *72.000° | Field measured secticn properties
—> [+ Gap
I
i
! Sta__
i Ahd
|
R2500"x18000° 1]  [.0000" x18000° |
Left cover plates Right cover plates

Y LNRRAIRY N T PR LS S

Splice Location 5

M Splice Location

Direction
Support number: 4 b o Left Right Distance: 30.504445 ft Apply location

Girder Top flange Bottom flange Web

ICL Splice

; Splice gap:  0.375 in
2.0000" x 18.000" J |2.25[JD" x 18.000"
: LRFR
|
: Condition factor: Good or Satisfactory v

[p:7500" x 72.000° p7500" x 72000 |

I
[+ Gap

Field measured section properties

I
: Sta
{
I
[2oooox1g000" 1] 2500 k180000 |
Left cover plates Right cover plates

N VRN N T W P "
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Splice Location 6

M Splice Location

Direction
Support number: 4 e Left o Right
Girder Top flange Bottom flange  Web
ICL Splice
2.2500" x 18.000" J |1.?5[]C'" x 18.0007
i
i
i
0.7300" x72.000" || [p:7500" x72.000° ]
!
—». [+ Gap
I
i
' Sta_,
i And
i

22500" «18000° 1] [1.7500" x 18.000°

Left cover plates

Deck Profile — Deck concrete

|Distar|ce: 32683052 ft Apply location

Splice gap:  0.375

LRFR

Condition factor: Good or Satisfactory

S

Field measured section properties

Right cover plates

D4 Deck Profile
Type:  Plate
Deck concrete Reinforcement Shear connectors
1)
Material i:f:fl:’er: diilt::ce Le{rf\gih
(ft)
»  Class AA(US) ~ |1 ~ 0| 106.68735
Class AA{US) ~ |1 ~ 10668735 | 87.390625
Class AA(US) ~ | 2 v 40.034473 | 143.265625
Class AA(US) ~ | 2 ~ | 183.300098  84.973958
Class AA (US) ~ |3 w 45850268 | 114.015625
Class AA(US) ~ | 3 ~ | 159.865893 71.1875
Class AA (US) ~ | 4 e 36.683055 | 97.322265
Class AA(US) ~ | 4 v 13400532 3E-06

Last Modified: 1/17/2024

End
distance
(ft)

106.68735
194.077975
183.300098
268.274056
159.865803
231.053393

134.00532

134.005323

End eﬁecth

Structural Start effective  End effective = Start effective
th?:knuersas flange width | flange width | flange width | flange width
(i) (5td) (5td) (LRFD) (LRFD)
(im) (im) (in) (in)

8 85.999992 85.999992 92.749592 92.749992
8 0 0 0 0
8 85.999992 85.099992 92.749992 92.749992
8 0 0 0 0
8 85.999992 85.999992 92.749992 92.749992
8 0 0 0 0
8 85.999992 85.999992 92.749992 92749992

8\ 0 0 0

Y
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Deck Profile — Reinforcement

™ Deck Profile

Type: Plate
Deck concrete Reinforcement Shear connectors

Con ) = [ N

Material i:i_?g:: d iilt::ce LE{:gm di sEl::ce barS::u nt ballch:::Elnt Bar size Dl-stti:l;ce Row spS:irng
(ft) (i) (in)
> | Grade 60 ~ |1 N 0] 95807544 || 95.807544 75 7504 v 2.5 | Top of Slab e 8
Grade 60 ~ |1 4 0| 704.842957 || 704.842951 7.5 755 v 13125 | Bottom of Slab 8
Grade 60 ~ |1 ~ | 95.807544 | 12496727 | 220.774814 7.5 757 v 2.6875 | Top of Slab e 8
Grade 60 ~ | 2 ~ | 66.731312| 88961166 | 155.602478 7.5 754 0w 2.5 | Top of Slab e 8
Grade 60 ~ | 2 ~ | 155692478 | 125.05076 || 280.743238 7.3 370 2.6875 | Top of Slab e 8
Grade 60 ~ | 3 N 5831945 | 77731438 | 136.050888 7.5 7504w 2.5 | Top of Slab e 8
Grade 60 ~ | 3 ~ | 136050888 | 125.948305 || 261.999193 7.5 57 v 2.6875 | Top of Slab ~ 8
Grade 60 ~ | 4 ~ | 67.628855| 66376469 | 134.005324 \ 7.5 7504 v 2.5 | Top of Slab y 8
N~—

Deck Profile — Shear connectors

M Deck Profile

Type: Plate

Deck concrete Reinforcement Shear connectors

( S ) End Ti
Support . tart Length N Connector MNumber of  Number per ransverse
number distance o distance D <paces row spacing
(ft) (f) F (in)
» 1 S 0| 10668735 || 106.68735 | Composite

2 ~ |l 40.034473 | 143.265625 || 183.300098 | Composite ™~
3 ~ |l 45850268 | 114.013625 || 159.865893 | Composite ™~
4 134,00532 | Compaosite ™~

v | 36683055 97.322265
A A
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Haunch Profile

D% Steel Haunch Profile —

Haunch type: Embedded flange

Start End 71 72 73 74 Vi v2

Support . )
4? number d's{:)”ce d's{:j”“ {in) {in) in) in) in) (i)
(=]

11 v 0| 704.842951 || 704.842951 2 4 2 4| 33125 33125

Lateral Support

D L ateral Support

AE‘ Start Distance 4 Length B
ol il A
Ranges Locations Flange lateral bending

Tep flange

Start End
Support distance Length

numkber (#) (ft)

distance
(ft)

> hd 0| 704.842951 | 704.8429051
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Stiffener Ranges

&M Stiffener Ranges

; Start Distance » .Sgacing.

Name

> | Intermediate Stiffener Exterior
Intermediate Stiffener Exterior
Intermediate Stiffener Exterior
Intermediate Stiffener Exterior
Intermediate Stiffener Exterior
Intermediate Stiffener Exterior
Intermediate Stiffener Exterior

Intermediate Stiffener Exterior

Last Modified: 1/17/2024

Transverse stiffener ranges Longitudinal stiffener ranges

/Start

Support
number|
1 ~
1 e
2 e
2 e
3 ~
3 ~
4 e
4 e

Le ngm\

distance MNumber of sz?cing
) spaces (im) (ft)
18.1596 1 0 0
18.1596 6| 232.94383239 | 116471916
22.250728 1 0 0
22.250728 8 2660.883504 | 177.922336
19.453732 1 0 0
19.453732 8 233.194308 | 155462872
22.542952 1 0 0
\2\2.542952 4 270513412 90.1?130y
109

End
distance
(ft)

18.1596
134.631516
22.250728
200.173064
19.453732
174.916604
22.542952
112.714756
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3D Analysis Settings
It is not recommended that users launch an analysis in training due to the large number of degrees of
freedom in this example. The analysis runtime will require a 64 bit PC and adequate memory that is likely

not available on attendee laptops.

LRFD Design Review

To perform a 3D LRFD design review on the superstructure, from the Analysis group of the DESIGN/RATE
ribbon, click on the Analysis Settings button to open the window shown below. Apply the following selections for
an HL93 Design review.

E Bridge Workspace - 5R 302 3DFEM4 ANALYSIS REPORTS ? — [m] X

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

& g
Analysis Engine
Settings Cutputs
Analysis Results
M Analysis Settings — O x
o Design review Rating Design method: LRFD e
Analysis type: 3D FEM 4 Analysis option: DL, LL and Spec-Checking o
Apply preference setting: None w
Vehicles Qutput Engine Description
Traffic direction: Both directions W Refresh Temporary vehicles Advanced
Vehicle selection Vehicle summary
B-Vehicles E‘--Design vehicles
E}-Standard ~Design loads
- Alternate Military Loading L HL-93 (US)
Ev2 Permit loads
~EW3 -Fatigue loads
-HL-93 (5l) L-LRFD Fatigue Truck (US)
--HL-93 (US) Add to
-HS 20 (Sl)
~HS 20-44 *
--LRFD Fatigue Truck (SI)
LRFD Fatigue Truck (US)
- Agency
-User defined
..... Tempaorary Remove from
<
Reset Clear COpen template Save template OK Apply Cancel
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Navigate to the Output tab of this window and apply the following settings. Make sure to check the Detailed

influence line loading checkbox to view the centrifugal force calculations.

@ Analysis Settings — O X
o Design review Rating Design method: LRFD ~
Analysis type: 3D FEM v Analysis option: DL, LL and Spec-Checking w
Apply preference setting: None e

Vehicles Qutput Engine Description

— Tabular results (— AASHTO engine reports
Dead load action report [E31 Miscellanesus reports:
Live load action report Girder properties
Concrete limit state summary report Summary influence line loading
LRFD critical loads repart Detailed influence line loading ]

e i Capacity summary
LRFD specification check report . - ’ ’

Capacity detailed computations
FE model for DL analysis

FE model for LL analysis

PS concrete stress report
RC service stress report

Steel limit state summary report
LL influence lines FE model

LL influence lines FE actions
LL distrib. factor computations
LL distrib. factor summary
Regression data

Camber

Fatigue stress ranges

Service |l stress ranges
& Specification output:
LRFD/LRFR conc article detailed

Select all Clear all Select all Clear all

Reset Clear Open template Save template OK Apply Cancel

Click OK to apply the settings and close the window.

With the AS-BUILT CURVED superstructure definition selected on the BWS tree, click the Analysis button from
the Analysis group of the DESIGN/RATE ribbon.

B Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ? — ] X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

3% =
= | S ko
Analysis | Analyze Engine
Settings Qutputs
Analysis Results
Workspace & X Schematic # X Report E 4
Eridge Components
B (M SR 302 3DFEM4
@' Components
- [ Diaphragm Definitions
= @ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
~ EB Environmental Conditions
Analysis & K

= BF Design Parameters
(&2 SUPERSTRUCTURE DEFINITIONS
S 4rf AS-BUILT CURVED
- |3 BRIDGE ALTERMNATIVES
0 45 BUILT () ()
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Specification Check Detail - LRFD Design Review
Select the member alternative GIRDER 1E of member G1 and click on the Specification Check Detail button
from the Results group of the DESIGN/RATE ribbon to view all the spec check articles for this alternative.

r Il
E Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ? — [m] X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

&= B S

Analysis Analyze Analysis Tabula

= X H

Specification |Engine Results Save

Settings Events = Resultd Check Detail Putputs Graph Results
Analysis Results
Workspace X Schematic & X Report X
Bridge Components
S ¢y SR 302 3DFEM4 H
- [ Components
- [ Diaphragm Definitions
#- [ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- E& Environmental Conditions Analysis &%
-+ BF Design Parameters
& £ SUPERSTRUCTURE DEFINITIONS Analysis - AS-BUILT CURVED X
B 4rf AS-BUILT CURVED
] Impact/Dynamic Load Allowance 4 @ Analysis Event “
- g+ Load Case Description v
%) P
& Framing Plan Detail 4 (&) AS-BUILT CURVED
- [ Bracing Deterioration
BSC Bracing Spec Check Selection 4 (& GIRDER-SYSTEM MEMBERS
- T Structure Typical Section
- 2k Superstructure Loads @ G1[GIRDER 18] .
- [ Shear Connector Definitions @ 62 [GIRDER 28] . bv
@ Stiffener Definitions
- &) MEMBERS (& G2 [GIRDER 26 i
z IGI
- gide Member Loads @ G4 [GIRDER 4E]
@ Supports -
= ) MEMBER ALTERNATIVES @ G5 [GIRDER 58] o
= I GIRDERIE(B) (©)
F 1G -
L 4
T Specification Checks for GIRDER 1E - 43 of 7491 — O
Articles
7o All articles e
@ P
Properties Generate Format
Bullet list hd
Specification filter Report
4 || Superstructure Component * | Specification reference Limit State  Flex. Sense Pass/Fail
» |_|Stage 1 l 1.3.2.1 Design Philosophy - Limit State - General N/ General Comp.
» |_|Stage 2 + 2.5.2.6.2 Criteria for Deflection MN/A Passed
4| _Jstage 3 46.2.7.1 |-Sections - Lateral Wind Load Distribution in Multibeam Bridges N/A General Comp.
4 |_|GIRDER 1E 5.4.2.6 Modulus of Rupture N/A General Comp.
S U =QHiG 5.4.2.8 Concrete Density Modification Factor N/ General Comp.
L1Span 1 - 449t 6.10.1 Estimated Flange Lateral Bending Stress Proportioning N/ General Comp.
I Span 1-8.98 ft 6.10.1.1.1b Stresses for Sections in Positive Flexure N/A General Comp.
5 1-1347 o
1 >pan 6.10.1.10.1 Hybrid Factor, Rh N/A General Comp.
|z Span 1-15.23 ft. - .
5 11796 6.10.1.10.2 Web Load-Shedding Factor, Rb N/ General Comp.
an 1-17. .
e v/ 6.10.1.6 Flange Stress and Member Bending Moments N/ Passed
|1 Span 1-22.76 ft.
v 6.10.1.7 Minimum Negative Flexure Concrete Deck Reinforcement N/A Passed
|1 Span 1-27.56 ft. _ i o )
|_15Span 1 - 3047 . 6.10.1.9.1 Webs without Longitudinal Stiffeners N/ General Comp.
[y Span 1- 3235 ft. X 6.10.11.1.2 Transverse Stiffeners - Projecting Width N/ Failed
./ AN 111 3 Trancuarea Stiffanars - b +nf Imartiz NSA Daceard
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LFR Rating

In the Analysis Settings window select the following vehicles and settings for an LFR rating.

& Analysis Settings

Design review () Rating Rating method: LFR .

Analysis type: 3D FEM ~ Analysis option: DL LL and Spec-Checking v

Apply preference setting: None v

Vehicles Qutput Engine Description

Traffic direction: Both directions ~ Refresh Temporary vehicles

Vehicle selection Vehicle summary

2-Vehicles 5-Rating vehicles
B Standard -Inventory

~Alternate Military Loading L HS 20-44
V2 -Operating

-EV3 L-HS 20-44

H15-44 Legal operating
-H 20-44 Add to ~Permit inventory

H5 15-44 Permit operating
~HS 20 (31} >

~HS 20-44

NRL

su4

~SU5

SUE

-SU7 ce

Type 3

Type 3-3
=Type 382

Agency
- User defined

Temporary

Remove from

Reset Clear QOpen template Save template 0K Apply Cancel

The example in the AASHTO Guide Specification is for an HS25 loading. To produce this loading, enter a scale

factor of 1.25 in the Vehicle Properties window as shown below.

™ Vehicle Properties

. Tandem Single
Vehicle trai Impact = lane
Tan loaded
» | HS 20-44

Adjacent vehicle live load factor:

CK Cancel
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Navigate to the Output tab and check the checkboxes shown below to generate detailed reports. Be sure to check

the Detailed influence line loading to be able to view the centrifugal force calculations.

&M Analysis Settings — O X
Design review o Rating Rating method: LFR -
Analysis type: 3D FEM v Analysis option: DL, LL and Spec-Checking w
Apply preference setting: None s
Vehicles Qutput Engine Description
— Tabular results — AASHTO engine reports
Dead load action report [E3 Miscellaneous reparts:

- Rl Girder properties
LFR critical loads report - - P

. ) Summary influence line loading
Live load action report ! E

Detailed influence line loading

Truss panel point concurrent forces report
Capacity summary

Truss panel point maximum forces report
Capacity detailed computations

FE model for DL analysis

FE maodel for LL analysis
LL influence lines FE model
LL influence lines FE actions
LL distrib. factor computations
Regression data

Camber

Select all Clear all Select all Clear all

Reset Clear Open template Save template OK Apply Cancel

This example shows the results from a 3D LFD rating. It is not recommended that users launch an analysis
in training due to the large number of degrees of freedom in this example The analysis runtime will require a

64 bit PC and adequate memory that is likely not available on attendee laptops.

The software develops the 3D model using the member alternative marked as Existing for each member. If the
member does not have a member alternative marked as Existing and only has 1 member alternative, that member
alternative is used for the 3D model. If the member has no member alternative marked as Existing and more than 1

member alternative, the analysis will not be performed.
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When the analysis is launched for the superstructure definition, spec checking and rating is only performed for the
member alternatives marked as Existing. When the analysis is launched for a single member alternative (as shown
below), the spec checking and rating will only be performed for that member alternative.

Workspace - 0O X

Eridge Components
NPT LRFU MIUITIpIE Fresence ractors

-~ EG Environmental Conditions
-~ BF Design Parameters
- |2 SUPERSTRUCTURE DEFINITIONS
- brrf AS-BUILT CURVED
- _‘f Impact/Dynamic Load Allowance
- gk Load Case Description
- 4B Framing Plan Detail
- B Bracing Deterioraticn
- BSC Bracing Spec Check Selection
Q Structure Typical Section
- ot Superstructure Loads
B Shear Connector Definitions
- [ Stiffener Definitions
= &3 MEMBERS
IGt
g Member Loads
- g% Supports
- |2 MEMBER ALTERNATIVES
#- T GIRDER 1E(E) (©)
IG2
IG:
IcG4
IaGs
- &5 BRIDGE ALTERNATIVES
B My AS BUILT (E) (C)

L4

A feature for both straight and curved girder system FE analysis is the ability to reuse existing FEA results. The
program will generate new dead load and live load influence surface FE models and compare the models to previous
models. If the models compare exactly then the FEA results will be reused. The live load will be applied to the

previous influence surfaces. This leads to a greatly reduced runtime on successive runs.

Engine Outputs — LFR Rating

Select the GIRDER 1E member alternative for member G1 and click the Engine Outputs button on the Results
group of the DESIGN/RATE ribbon. The following shows the output files created by the 3D LFR rating.

r

E Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPCRTS ? — | x

BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING

q“o/z

o

a7 Lay
Results Save
Graph Results

# - El? [} LY
A= f 1= = Ge;r’
Analysis Analyze Analysis = Tabular Specification | Engine
Settings Events | Results Check Detail |Outputs

Analysis Results
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£y SR 302 3DFEM4 - ] x

SR 302 3DFEM4
=-AS-BUILT CURVED
=-AASHTO_LFR_3D
Model Generation Node Merge Report
51 5Span 3D Model
--51 Span 3D FE Model Graphics
51 Span 30 Model Actions
--52 Span 3D Maodel
52 Span 3D FE Model Graphics
52 Span 3D Model Actions
-+53 Span 30 Model
53 Span 30 FE Madel Graphics
- TransverseLoaderPatterns
- InfluenceSurfaces
-Log File
G"I

GIRDER 1E
G2
"-GIRDER 2E
=

GIRDER 3E
54

"-GIRDER 4E
-G3
"-GIRDER 5E

T —— T ——{T——1
&

=}-GIRDER 1E
Std Deck Reinf Dev Length Calcs Log File
--Splice 109.45
Splice 187.96
-Splice 327.54
--Splice 413.66
--Splice 334.32
Splice 596.80

Cancel

The 3D Model files list the data for the models including nodes, members, properties, and loads. The 3D Model
Actions files list the FE results (reactions, element actions, displacements) for the models. The Model Graphics
files can be opened to graphically view the FE models. The following shows the graphics for the Stage 1 model

which contains the steel beams and diaphragms.

&8 Model Viewer - O X

File  Teools Help
Ed @ 9aeae a5 DL
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Node and element numbers can be turned on from the Tools menu. The mouse controls manipulation of the view.
Zoom by rolling the mouse wheel. Translate by pushing down the mouse wheel. Rotate by pushing down the left
mouse button.

The generated influence surfaces for the unit live loading can be viewed by selecting the Stage 3 Graphics model

and then selecting File -> Open -> Influence Surfaces.sur. This opens the Influence Surface window as shown
below. An influence surface for viewing can be chosen by selecting Tools -> Change Influence Surface and then
selecting desired actions.

Influence Surface *

Influsnce Surface Information

Bridge 1D: SR 302 3DFEM4
Bridge: SR 302 EAST RAMP
Superstructure Definttion: | AS-BUILT CURVED
User: bridge

MBI Structure 1D: 12345

Bridge Altemative:

Date: 12/21/2023

Influence Suface Selection

Girder: Deck Node: Action: Face:
G1 1 A || Moment-Z A
G2 5 Shear-Y
G3 9 Moment-t
G4 13 Moment-Y Top Flange
G5 17 Moment-Y Bottom Flange
21 w | | Deflection-Y v
ok || Cancel
ﬂ Model Viewer - [m} X

File Tools Help

Ed LRI 0 @ 0 ON
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Tabular Results — LFR Rating
From the Results group of the DESIGN/RATE ribbon, click on Tabular Results to view the LFR rating results for
member alternative GIRDER 1E as shown below.

E Bridge Workspace - SR 302 30FEM4 ANALYSIS REPORTS ? = a *
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
2% - - 7
= & =5 = xH
Analysis Analyze Analysis| Tabular |Specification Engine Results  Save
Settings Events | Results |Check Detail Outputs Graph Results
Analysis Results
™ Analysis Results - GIRDER 1E - O X
—
'-IE'F-J
Print
Print
Report type: Stage Dead Load Case
Dead Load Actions “ Mon-composite (Stage 1) ' Load Case 1 - Self Load(Stage 1
Span Location | % Side Mement  Shear | Awial  Torsion  Reaction X Deflection Y Deflection
: )  Span (ip-f)  (kip) (kip) (kipft)  (kip) (in) (in)
1 0.00 0.0| Right 0.00| 15.87| 0.00 0.00 17.37 0.0000 0.0000 -
1 8.98 59| Left 14251| 1587 0.00 0.00 0.0000 -0.1023
1 3.08 5.9| Right 137.39| 1331 0.84 0.00 0.0000 -0.1023
1 15.23 | 10.0| Left 220.61| 1331 -0.84 0.00 0.0000 -0.1685
1 15.23| 10.0| Right 22061| 1179 0584 0.00 0.0000 -0.1685
1 1796 | 118 Left 25275 | 11.79| -0.84 0.00 0.0000 -0.1957
1 1796 | 11.8| Right 25274 | 9.80| 084 0.00 0.0000 -0.1957
1 2756 | 187 | Left 34079 | 9.80 -0.84 0.00 0.0000 -0.2791
1 2756 | 181 Right 343.01 769 | 146 0.00 0.0000 -0.2791
1 3047 200 Left 36540| 7.69| -1.46 0.00 0.0000 -0.3002
1 3047 | 20.0/| Right 365.40 607 | 146 0.00 0.0000 -0.3002
1 3715| 244 Lleft| 406.03 6.07 | -1.46 0.00 0.0000 -0.3401
1 3715 244 Right| 40603 377 146 0.00 0.0000 -0.3401
1 4570 | 300 Left| 43823 377 | -1.46 0.00 0.0000 -0.3719
1 4570 | 30.0| Right| 43823 215| 146 0.00 0.0000 -0.3719
1 46,75 | 307 Left| 44049 215 | -1.46 0.00 0.0000 -0.3742
1 46.75| 30.7| Right| 442.60 164 1.11 0.00 0.0000 -0.3742
1 4926 | 323 Left| 44649 17| -1.1 0.00 0.0000 -0.3783
1 49.26 | 323| Right| 44650| -028) 1.1 0.00 0.0000 -0.3783 -
AASHTO LFR 3D Engine Version 7.5.0.3001
Analysis preference setting: None
Close
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M Analysis Results - GIRDER 1E - O *
—_
[b=1
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary W o As requested Detailed Single rating level per row w
Live Load . Rating  Load Rating . Location | Location .
Live Load Tem Rating Method Level (Ton) Rating Factor P Span-(%) Limit State Impact Lane
HS 20-44 Lane LFR | Inventory 50.96 1132 372.28 | 3 -(0.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Operating 85.10 1.891 372.28 | 3 -(0.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR| Inventory 10548 2344 37228 3-(0.0)| Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 176.12 3.914 372.28| 3-(0.0)| Design Flexure - Steel | As Requested | As Requested
AASHTO LFR 3D Engine Version 7.5.0.3001
Analysis preference setting: None
Close

Specification Check Detail — LFR Rating
From the Results group of the DESIGN/RATE ribbon, click on Specification Check Detail to view the LFR spec

check results for member alternative GIRDER 1E as shown below.

E Bridge Workspace - SR 302 3DFEM4 AMALYSIS REPORTS 7 — [m] X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

& o [ Bl 5 |>~xH

Analysis Analyze Analysis | Tabular|Specification | Engine  Results  Save

Settings Events | Results | Check Detail |Outputs Graph Results
Analysis Results
Dy Specification Checks for GIRDER 1E - 26 of 3074 - O >
Articles
7 'j All articles s
A
Properties Generate Format
Bullet list ~
Specification filter Report
4 || Superstructure Component 4 | Specification reference Limnit State Flex, Sense Pass/Fail H
® |_|Stage 1 5.1 Flanges With One Web - General A General Comp.
» |_|Stage 2 5.2.1 Compact Flanges A General Comp.
4 || Stage 3 5.2.2 Non-Compact Flanges N/A General Comp.
4 |_IGIRDER 1E 5.3 Partially Braced Tension Flanges N/A General Comp.
&a5pan 1= 0.00 ft. 54 Continuously Braced Flanges /A General Comp.
(15pan 1 - 449 ft. 621 Unstiffened Webs - Bending Stresses N/A General Comp.
— zpa" 1 i ?fi:;t 2.2 Unstiffened Webs - Shear Stresses NfA General Comp.
Izpan 11 ' 6.3 Transversely Stiffened Webs N/A General Comp.
| Span 1-15.23 ft. X .
S 117984 1A 3.1 Transversely Stiffened Webs - Bending Stresses N/A Not Applicable
an | - . .
E S:an 1376k W& 63.2 Transversely Stiffened - Shear Stresses N/A Not Applicable
[ Span 1 - 2?‘56 ftl & 64.1 Longitudinally and Transversely Stiffened Webs - Bending Stresses A Not Applicable
Ly Span 1 - 3047 . A 64.2 Longitudinally and Transversely Stiffened Webs - Shear Stresses A Not Applicable
[y Span 1 - 3235 . 9.5 I-Girders Permanent Deflection N/A General Comp.
|_{Span1-37.15f +/ Bending Stress Rating N/A Passed
|1 Span 1- 4195 f. Depth of web in compression in the Elastic Range (Dc) /A General Comp.
|_iSpan 1-4570 f. Depth of web in compression uncracked sections (Dc) /A General Comp.
|_i5pan 1- 4675 ft. + Flange Bending Stress Rating MN/A Passed
| Span 1 - 49.26 ft. +" Flange Cverload Rating N/A Passed
| Span 1 - 51.55 ft. LFD General Steel Flexural Results N/A General Comp.
|_15pan 1-56.35ft. LFD Steel Elastic Section Properties NFA General Comp.
|_{Span 1-60.03 ft Steel Stresses for Sections in Positive Flexure A General Comp.
[iSpan 1-61.15ft. Steel Stresses for Uncracked Sections A General Comp.
|1 Span 1 - 8595 ft. Unbraced Length Calculations N/A General Comp.
154 Span 1 - 7075 f. ¥ | N Ak D i Chems Dotinn nisn Coilen v
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LFR Rating from Bridge Explorer
Rating of a bridge can be performed from the Bridge Explorer as well. To do this, first the newly created bridge
description needs to be saved. Click on the Save button from the WORKSPACE ribbon to save the bridge to the
database.
rﬂ Bridge Workspace - SR 302 3DFEM4 ANALYSIS REPORTS ? = O X |

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGMN/RATE REPORTING

g@ e I -

Validate | Save & Export Open Copy Duplicate Delete  Schematic

& Refresh

Bridge Manage

Now from the Bridge Explorer, select the bridge, and click on the Rate button from the RATE ribbon (or right

click and select Rate) as shown below.

"
ﬂ AASHTOWare Bridge Design and Rating ? - a X

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

s o =

Ea [EIIC a R 1 I

Rating Manage Analysis Open  Precomputed Load Rating

Results Events Route Data Tool

Rate BrM Results Routing Rating Tool
1y Favorites Folder [~ Bridge ID Bridge Name
- Recent Bridges I8 | FLine GF IrainingBnidges FloorLine GF Iraining Bridge 3
| gBS::'ngF:se Bridges ;3 I:JFS[S)TSminingExample , - L 2l
ubstructure Example
B Deleted Bridges 21 LRFD Substructure Example z [J) Copy Ctri+C
22 | LRFD Substructure Example = 2% .joie
23 | LRFD Substructure Example < — ac
24 | Visual Reference 1 W Rate
25 | Culvert Example 1 = Rating Results
26 | Curved Guide Spec .
27 | MultiCell Box Examples == Manage Analysis Events
28  Gusset Plate Example 2t Report Tool
29 | Splice Example \
30 Simple DL-Cont LL-Splice St
31 MetalCulvertExamplel Lﬂ General Preferences
?’[ 48 SR 302 3DFEM4 I 3N JUEZ LM RAvIE
o —— >
Total Bridge Count: 32
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This opens the Analysis Settings window. Apply the same settings as discussed in the LFR analysis section of this
tutorial and click OK to initiate the rating process. This opens the Analysis Progress window listing details of the
ongoing analysis. Once the analysis is complete, review this window for any warnings, or error messages and click

OK to close the window.

™ Analysis Progress x

- Location - 597.6387 (it) -
4 (@ Analysis Event - Location - 603.5204 (ft)
) - Location - 607.5207 (ft)
4 () SR 302 3DFEM4 - Location - 611.0392 (ft)
- Location - 624.4398 (ft)
4 (&) STRUCTURES - Location - 637.8403 (ft)
] - Location - 638.4665 (ft)
4 (@) AS BUILT [AS-BUILT CURVED] - Location - 651.2408 (ft)
) - Location - 655.5933 (ft)
4 (&) GIRDER-SYSTEM MEMBERS - Location - 664.6414 (ft)
- Location - 678.0419 (ft)
(& G1[GIRDER 1§] - Location - 691.4424 (ft)
- Location - 704.8430 (f)
Completed Specification Check.
Info - Completed LFR specification checking for Gs...
Info - No diaphragms or lateral bracing to spec check.
Info - Populating dead load results for non-composite (stage 1)..
Info - Populating dead load results for composite (long term) (stage 2)..
Info - Populating live load results for composite (short term) (stage 3)..
. Info - Populating LFR rating summary..
& G5 [GIRDER 5E] Info - Populating dead load results for non-composite (stage 1)..
Info - Populating dead load results for composite (long term) (stage 2)..
Info - Populating live load results for composite (short term) (stage 3)..
Info - Populating LFR rating summary..
Info - Populating dead load results for non-composite (stage 1)..
Info - Populating dead load results for composite (long term) (stage 2)..
Info - Populating live load results for composite (short term) (stage 3)..
Info - Populating LFR rating summary..
Info - Populating dead load results for non-composite (stage 1)..
Info - Populating dead load results for composite (long term) (stage 2)..
Info - Populating live load results for composite (short term) (stage 3)..
Info - Populating LFR rating summary..
Info - Populating dead load results for non-composite (stage 1)..
Info - Populating dead load results for composite (long term) (stage 2)..
Info - Populating live load results for composite (short term) (stage 3)..
Info - Populating LFR rating summary..
Info - Analysis successfully completed!

Finished processing 1 of 1 bridges: | OK I Cance

& G2 [GIRDER 2£]
& G3 [GIRDER 3f]

& G4 [GIRDER 4£]

Clicking OK on the window shown above closes the Analysis Progress window and opens the Bridge Rating
Results window. Alternatively, this window can be opened by clicking on the Rating Results button from the

Results group of the RATE ribbon or right clicking and selecting Rating Results

E Bridge Rating Results — m} X
System of units Lane/impact loading type Display format:
O Uscustomary 51/ metric Q) Asrequested | | Detailed  Single rating level perrow
. . Rating Rating Rating = Capacity y Rated .
Bridge ID Vehidle level Tan || e | (@ Time stamp by Impact Lane Up to date | DB | Vehicle path
SR 302 3DFEM4 | HS 20-44 | Inventory 1.014 | LFR 45.618 | Thursday, December 21, 2023 12:49:45 PM | bridge | As Requested | As Requested
SR 302 3DFEM4 | HS 20-44 | Operating | 1.693 | LFR 76.182 | Thursday, December 21, 2023 12:49:45 PM | bridge | As Requested | As Requested

Show up-to-date results only

View structure rating results Save all Print Close
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The 3D LFR results of the HS25 ratings are shown for all girders when run using the bridge explorer. Click on the
View structure rating results button in this window to view the results per structure in the Structure Rating Results
window. In this window, click on the View member rating results button to view rating factors per member. (See
images below).

[ sStructure Rating Results - m] x
System of units Lane/impact loading type Display format:
o US customary I/ metric o As requested Detailed Single rating level per row ~
. . Rating | Rating Rating Capacity y Rated
Bridge id Structure  Vehicle level factor | method (Ton) Time stamp by Impact Lane Up todate DB | Vehicle path
SR 302 3DFEM4 | AS BUILT | HS 20-44 | Inventory 1.014 | LFR 45.618 | Thursday, December 21, 2023 12:49:45 PM | bridge | As Requested | As Requested
SR 302 3DFEM4 | ASBUILT | HS 20-44 | Operating | 1.693 | LFR 76.182 | Thursday, December 21, 2023 12:4%:45 PM | bridge | As Requested | As Requested

. Show up-to-date results only

View member rating results Print Close

[EB Member Rating Results - m} X
System of units Lane/impact laading type Display format:
Q uscustomary | 51/ metric Q) Asrequested | Detailed  Single rating level per row o
Bridgeid | Structure | Member | Vehicle R;::f '::SE r&::r:d CE('T":;;"’ LD‘(‘;“" Time stamp R‘L‘:d Impact lane | Uptodate DB Vehicle path D“:;‘z?rm"
» | SR302 3DFEM4 | ASBULT | 61 1S 20-44 | Inventory | 1132 | LR 50958 372272 | Thursday, December 21, 2023 1240:45 PM | bridge | As Requested | As Requested
$R3023DFEM | AS BUIT | G1 15 20-44 | Operating | 1801 LFR 85100 372278 | Thursday, December 21, 2023 12:46:45 M | bridge | As Requested | As Requested
SR 302 3DFEMA | ASBUILT | G2 15 2044 | Inventory | 1272 LFR 57247 373326 | Thureday, December 21, 2023 12:48:45 FM | bridge | As Requested | Ac Requested
SR 302 3DFEM4 | ASBUILT | G2 15 20-44 | Operating | 2122 | LR 95602 373326 | Thursday, December 21, 2023 1240:45 PM | bridge | As Requested | As Requested
SR 302 3DFEMA | ASBUILT | G3 15 20-44 | Inventory | 1370 | LFR 61656 374373 | Thursday, December 21, 2023 12:48.45 PM | bridge | As Requested | As Requested
SR 302 3DFEMA | ASBUILT | G3 152044 | Operating | 2288 | LFR 102865 374373 | Thurcday, December 21, 2023 124945 PM | bridge | As Requasted | Ac Requested
SR 302 3DFEM4 | ASBUILT | G4 15 20-44 | Inventory | 1180 | LFR 53107 375420 | Thursday, December 21, 2023 1240:45 PM | bridge | As Requested | As Requested
SR 302 3DFEM4 | ASBUILT | G4 HS 20-44 | Operating 1971 | LFR 82688 | 375420 | Thursday, December 21, 2023 12:49:45 PM | bridge | As Requested | As Requested
SR 302 3DFEMA | ASBUILT | G5 15 2044 | Inventory | 1014 LFR 45618 376467 Thursday, December 21, 2023 124945 PM | bridge | As Requested | Ac Requested
SR 302 3DFEM4 | ASBUILT | G5 15 20-44 | Operating | 1693 | LFR 76182 376467 | Thursday, December 21, 2023 1240:45 PM | bridge | As Requested | As Requested
Show up-to-date results enly Print Close

Last Modified: 1/17/2024 122



3DFEM4 — Curved Steel Multi-Span 3D Example

The centrifugal force effect calculations can be found in the detailed influence surface loading files found in the
following folder (of the Documents folder).

a

Share View

<«| AASHTOWare » BrDR75 » SR3023DFEM4 » AS5-BUILTCURVED » AASHTO_LFR_ 3D » G1 » GIRDERIE » 53 5pan » Data

MName = Da
|_1 INVOPR_Axle Load Backward_3000000_Y Reaction.bet 12
|_1 INVOPR_Axle Load Backward_3000000_Y Translation.bct 12
|_1 INVOPR_Axle Load Forward_0_Moment Z.tet 12
|_1 INVOPR_Axle Load Forward_0_polygons.ixt 12
|_1 INVOPR_Axle Load Forward_0_Shear Y txt 12
|_1 INVOPR_Axle Load Forward_0_Y Reaction.bet 12
|_1 INVOPR_Axle Load Forward_0_Y Translation.txt 12
|_1 INVOPR_Axle Load Forward_600000_Moment Z. bt 12
|j INVOPR_Axle Load Forward_600000_polygons.tet 12,
|j INVOPR_Axle Load Forward_600000_Shear ¥.txt 12
|_1 INVOPR_Axle Load Forward_800000_Y Reaction.txt 12
|_1 INVOPR_Axle Load Forward_600000_Y Translation.bct 12
|_1 INVOPR_&xle Load Forward_1200000_Moment Z.txt 12
j INVOPR_Axle Load Forward_0_Moment Z.txt - Notepad - O e

File Edit Format View Help
vehicle: HS 28-44 - Truck .
variable Axle: True, Axle Index: 2, Travel Distance: 16.8, Increment: 1.8

Axle Spacing Distance to
First axle
() (ft)

(ft) (kip)
1 1 -3.888 5.88 AnySpan
1 2 3.008 5.88 AnySpan
2 1 -3.888 20.80 AnySpan
2 2 3.008 20.80 AnySpan
E] 1 -3.888 20.80 AnySpan
E] 2 3.008 20.80 AnySpan

Total load = 9831
Total length = 2821
Maximum width = Left 3.88821, Right 3.ee821, Tetal s.8e821

rcen‘tr'iFugal Force and Superelevation Data:

Curve to left

Design Speed = 58.28 (mph)

Superelevation 3.58 (%)

Centrifugal force applied &.88 (ft) above the deck
-

POI (©.e88,-38.258) ft Moment Z Influence Surface

The unit for the moment is (kip-ft), shear and Reaction is (kip), Translation is (inch}
Z

Axle  wheel X surface wheel curve Action FE Element
ordinate Load factor
(ft) (ft) (unit) (kip} (unit)
Front Axle Position (-e.e32,-27.ee8) L to R
2 -24.80 e.eeee 5.16 1.8329 e.e88 236
Total = Max @.88@, Total = Min @.e8e, Total = @.888
Front Axle Position (5.967,-27.864) L to R
1 1 5.94 -30.86 -8.8084 4.84 8.9671 -8.882 236
1 2 c.e2 -24.86 2.2022 5.16 |1.e329 2.e02 236
Total = Max @.888, Total = Min -8.882, Total = -@.882
Front Axle Positien (11.967,-27.129) L to R
1 1 11.93 -30.13 -8.0002 4.84 | @.9671 -8.284 237
1 2 12.88 -24.13 -8.8ee1 5.16 1.8329 -8.801 237
Total = Max 2.8, Total = Min -8.2e4, Total = -e.ee4
Front Axle Position (17.967,-27.193) L to R
1 1 17.93 -30.19 -8.80e9 4.84 8.9671 -8.804 238
1 2 1g.e2 -24.19 -a.2882 5.16 | 1.2329 -2.281 233
2 1 3.94 -3e.84 -8.80e3 19.34 8.9671 -8.806 236
2 2 4.28 -24.84 2.2080 20.66 | 1.8329 2.208 236
Total = Max A.ARA. Total = Min -A.A17. Total = -A.A17 —_— ¥
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3D Model

The modeling techniques used are the result of a survey of researchers and practitioners and review of several

software packages.

Steel Members

The model for a girder system structure with steel girders is comprised of the following:

Shell elements for the deck

Beam elements for the top and bottom flanges.

Shell elements for the web. Web shell elements are divided into equal segments for web shells. The shell
nodes may be adjusted to match diaphragm connections.

For curved structures, curvature is represented by straight elements with small kinks at node points instead
of curved elements.

Master-slave constraints that connect the top flange to middle of deck. The distance ‘A’ as shown in figure
below is measured from the center of the deck to the center of gravity of the top flange (including cover
plates) at the start of G1. The same value is used everywhere for all girders to maintain horizontal elements.

Deck (Shell Elements)

R S

I'm
aster-Slave
| | |
|

j‘ i | N Constraints
Flange (Beam Elements)— — e

Web (Shell Elements|

] Flange (Beam Elements) s s )

. Partial Elevation View of
Section Model

Last Modified: 1/17/2024 124



3DFEM4 — Curved Steel Multi-Span 3D Example

The moment at a beam cross section is calculated by solving the equilibrium equations at that section. This moment
is then used in the specification check articles in the same way that it would for a line girder analysis.

Deck (Shell Elements)
1 ! ! ! ! Master-Slave
! ! ! Constraints
. e | | | |
Flange (Beam Element: (___t
Element
Nodal M

Web (Shell Elements Forces

R

Flange (Beam Elements) —— o

Partial Elevation View of

Section Model

Mesh Generation
The FE model created by BrDR will contain nodes at the following locations.

e  Cross section property change points

e  Span tenth points

e  Support locations

e Diaphragm locations

e  User defined points of interest
The user controls the mesh generation by the controls previously shown on the Superstructure Definition:
Analysis tab. The software creates the mesh following the number of elements selected between beams or within the
web of a steel beam and the target aspect ratio entered by the user. The presence of nodes at the locations listed

above may result in some elements falling outside the target aspect ratio.
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The following plan views show how the mesh for this example can be controlled by the user.

1 shell between beams, target aspect ratio = 4

&8 Model Viewer — O x

File Tools Help

HHDhaa 990888 m s 0N

—

4 shells between beams, target aspect ratio = 2

£ Moadel Viewer — O bt

File  Tools Help

= N R R

e /i

—
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Loading

The program computes all the dead loads acting on the beam including the self-weight of the beam, user defined
appurtenances on the structure typical section, wearing surfaces, diaphragms, and user defined member loads.
Composite dead loads are applied directly to the deck shells in the 3D model in their actual location. They are not
distributed to the girders based on the choices available in the Superstructure Loads window as they are for a 2D

line girder analysis.

D Superstructure Loads - O X

Uniform temperature Gradient temperature Wind DL distribution

/S:a§e1 dead load distribution \
o By tributary area

By tr

verse simple-beam analysis
By transverse continuous-beam analysis

By percentage

User-defined dead load

Stage 2 dead load distribution
o Uniformly to all girders
By tributary area
By transverse simple-beam analysis
By transverse continuous-beam analysis

By percentage

User-defined dead load

\- /

oK Apply Cancel

The Stage 3 FE model is loaded with unit loads at each deck node within the travelway to generate influence
surfaces for the beam. Lane positions and combinations are determined based on the travelway, and the transverse
loading parameters set by the user on the Superstructure Definition: Analysis Settings tab. The influence surfaces

are then loaded with the selected vehicles to find the maximum live load effects.
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Analysis and Results

LFR (HS-20 scaled to HS-25)

[Z Eridge Rating Results

System of units

Lanefimpact loading type

Display format;

Q) uscustomary | 81/ metric Q) Asrequested | Detailed  Single rating level per row -
. Rati Rati Ratit G _ Rated
Bridge ID Vehicle |ev|2|g mlgﬁ: m:t:f ’ arFr‘:;]‘w Time stamp b; Impact Lane Uptodate DB | Vehicle path
SR 302 3DFEM4 | HS 20-44 | Inventory 1014 | LFR 45618 Thursday, December 21, 2023 12:49:45 PM | bridge | As Requested | As Requested
SR 302 3DFEM4 | HS 20-44 | Operating | 1693 | LFR 76.182 | Thursday, December 21, 2023 12:49:45 PM | bridge | As Requested | As Requested
Show up-to-date results only
View structure rating results Save all Print Close
Girder 1E
% Analysis Results - GIRDER 1E - O X
—_—
Print
Print
Report type: Lane/Impact loading type Display Farmat
Rating Results Summary ~ o As requested Detailed Single rating level per row ~
. Live Load Rating | Load Rating . Location | Location .
Live Load Toe Rating Method Level (Ton) Rating Factor ) Span-(%) Limit State Impact Lane
H5 20-44 Lane LFR | Inventory 50.96 1132 372.28| 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Operating 85.10 1.891 372.28| 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Inventory 10546 2344 37228 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 17612 3914 37228 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
AASHTC LFR 3D Engine Version 7.5.0.3001
Analysis preference setting: None
Close
Girder 2E
M Analysis Results - GIRDER 2E — O x
—_
=1
Frint
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary w o As requested Detailed Single rating level per row e
. Live Load Rating = Load Rating - Location | Location .
Live Load Too Rating Method Level (Tom) Rating Factor ) Span-(%) Limit State Impact Lane
HS 20-44 Lane LFR | Inventory 57.25 1.272 373.33| 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Operating 95.60 2124 37333 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Inventory 11416 2.537| 37333 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 190.63 4.236 49.26| 1-(32.2) | Design Flexure - Steel | As Requested | As Requested

AASHTO LFR 3D Engine Version 7.5.0.3001

Analysis preference setting: None

Close
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Girder 3E

&M Analysis Results - GIRDER 3E - O X
=
=4
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary ~ o As requested Detailed Single rating level per row ~
Live Load Rating | Load Rating _ Location | Location
Live Load | "0 % Rating Method "7 o Rating Factar 0" o Limit State Impact Lane
HS 20-44 Lane LFR | Inventory 61.66 1370 374.37 | 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Operating 102.96 2.288| 37437 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Inventory 119.14 2,548 49.26| 1-(32.2) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 198,75 4417 49.26| 1-(32.2) | Design Flexure - Steel | As Requested | As Requested
AASHTO LFR 3D Engine Version 7.5.0.3001
Analysis preference setting: None
Close
Girder 4E
@ Analysis Results - GIRDER 4E - m] X
=
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary ~ o As requested Detailed Single rating level per row ~
Live Load Rating Load Rating . Location | Location
Live load | “F 7% Rating Method 7 Ta Rating Factor | %" | Limit State Impact Lane
HS 20-44 Lane LFR | Inventory 53.11 1180 | 37542 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Operating 88.69 197 37542 | 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Inventory 105.68 2348 | 37542 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 176.48 3922 37542 | 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
AASHTO LFR 3D Engine Version 7.5.0.2001
Analysis preference setting: None
Close
Girder 5E
@ Analysis Results - GIRDER 5E — O X
=
=
Print
Print
Report type: Lane/impact loading type Display Format
Rating Results Summary v o As requested Detailed Single rating level per row w
Live Load . Rating Load Rating - Location Location .
Live Load Toe Rating Method Level (Tor) Rating Factor ) Span-(%) Limit State Impact Lane
HS 20-44 Lane LFR | Inventory 45.62 1014 376.47 | 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 Lane LFR | Operating 76.18 1.693 376.47 | 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Inventory 94.57 2101 376.47 | 2-(100.0) | Design Flexure - Steel | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 157.93 3.509 376.47 | 2 - (100.0) | Design Flexure - Steel | As Requested | As Requested
AASHTO LFR 3D Engine Version 7.5.0.3001
Analysis preference setting: None
Close
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LRFR (HL-93)
Run an LRFR 3D analysis with HL-93 (US) vehicle in Inventory and Operating from the Bridge Explorer. Below
are the results for this analysis.

M Analysis Settings

Desian re Bating Rating method: LRFR W

Save analysis results

3D FEM w Analysis option: DL, LL and Spec-Checking v

nading type: As Requestec Apply preference setting: None e

Wehicles Qutput Engine Description

Traffic direction: Both directions h Refresh Temporary vehicles Advanced
Wehicle selection Vehicle summary
E-Vehicles E--Rating vehicles
B Standard =}
- EN2 = Design load rating
- EV3 ~Inventory
~H 15-44 --HL-93 (US)
~H 20-44 ~Operating
-HL-93 (S} Add to \-HL-93 (US)
-~HL-83 (us) T Fatigue
~H$ 15-44 s HLegal load rating
=Hs20() Routine
~HS20-44 e Specialized hauling
-Lane-Type Legalloed e Permit load rating
~LRFD Fatigue Truck (SI)
--LRFD Fatigue Truck (US) Remove from
~MNRL e
S5

[ Bridge Rating Results - ]
Systemn of units Lane/impact loading type Display format:
0 US customary 51/ metric o As requested Detailed Single rating level per row e
. . Rating Rating | Rating Capacity y Rated
Bridge T Vehicle level factor | method | _(Ton) Time stamp by Impact Lane Up to date | DB Vehicle path
SR 302 3DFEM4 | HL-93 (US) | Inventory | 0.903 | LRFR 32495 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEM4 | HL-93 (US) | Operating | 1.186 | LRFR 42692 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested

Show up-to-date results only

View structure rating results Save all Print Close
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[l structure Rating Results — O X
Systern of units Lane/impact loading type Display format:
Q Uscustomary | SI/metric Q) Asrequested | | Detailed  Single rating level perrow
B Rating Rating Rating | Capacity . Rated
Bridge id Structure Vehicle Time stam Impact Lane Uptodate DB WVehicle path
9 level factor method (Ton) P by P 4 P
> i SR 302 3DFEM4 | AS BUILT | HL-93 (US) | Inventory 0903 | LRFR 32495 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested .
SR 302 3DFEM4 | AS BUILT | HL-93 (US) | Operating | 1.186 | LRFR 42,692 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
Show up-to-date results only
View member rating results Print Close
28 Member Rating Results - O
System of units Lane/impact loading type Display format:
© uscustomary  S1/ metric Q Asrequested | Detsiled  Single rating leve v
. Rating | Rating Rating Capacity Location ) Rated Distribution
Bridge id Structure  Member  Vehicle level | facton | methot | (Tor) ® Time stamp by Impact Lane Up todate | DB | Vehicle path |~
SR 302 3DFEM4 | AS BUILT | G1 HL-93 (US) | Inventory 1.068 | LRFR 38436 | 350.283  Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEM4 | ASBUILT | G1 HL-93 (US) | Operating | 1.395 | LRFR 50.235| 350.283 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 202 3DFEM4 | ASBUILT | G2 HL-03 (US) | Inventory | 1413 | LRFR 50862 | 351.269 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEM4 | AS BUILT | G2 HL-93 (US) | Operating | 1.833 | LRFR 65998 | 351.269  Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEM4 | ASBUILT | G3 HL-93 (US) | Inventory 1518 | LRFR 54,658 | 352.254  Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 202 3DFEM4 | ASBUILT | G2 HL-03 (US) | Operating | 1.970 | LRFR 70918 | 352.254 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEM4 | ASBUILT | G4 HL-93 (US) | Inventory 1.307 | LRFR 47060 | 353.240 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEM4 | ASBUILT | G4 HL-93 (US) | Operating | 1.697 | LRFR 61.089 | 353.240  Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEMA4 | AS BUILT | G5 HL-93 (US) | Inventory | 0.903 | LRFR 324095| 354.225  Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
SR 302 3DFEM4 | AS BUILT | G5 HL-93 (US) | Operating | 1.186 | LRFR 42,692 | 354.225 | Friday, December 22, 2023 5:21:23 AM | bridge | As Requested | As Requested
Show up-to-date results only Brint Close

Last Modified: 1/17/2024

131




	3DFEM4 – Curved Steel I Beam Using BrDR LRFD Engine
	Topics Covered
	Comments and assumptions
	Data entry of a four-span curved steel plate girder bridge
	Bridge Materials – Concrete
	Bridge Materials – Structutral Steel
	Bridge Materials – Reinforcing Steel
	Beam Shapes – Steel I Shape
	Beam Shapes – Steel Angles
	Beam Shapes – Tees
	Bridge Appurtenances – Parapet
	Connectors – Bolt Definitions
	Diaphragm Definitions
	Lateral Bracing Definitions
	SUPERSTRUCTURE DEFINITIONS
	Load Case Description
	Bridge Alternatives
	Framing Plan Detail
	Bracing Spec Check Selection
	Structure Typical Section
	Transverse Stiffeners
	Bearing Stiffener
	Member
	Supports
	Member Alternative
	Girder Profile
	Splice Locations
	Deck Profile
	Haunch Profile
	Lateral Support
	Stiffener Ranges
	Bearing Stiffener Locations
	Schematic – Splice Location
	Member G2
	Copy and Paster Member Alternative
	Girder Profile – Web
	Girder Profile – Top flange
	Girder Profile – Bottom flange
	Splice Location 1
	Splice Location 2
	Splice Location 3
	Splice Location 4
	Splice Location 5
	Splice Location 6
	Deck Profile – Deck concrete
	Deck Profile – Reinforcement
	Deck Profile – Shear connectors
	Haunch Profile
	Lateral Support
	Stiffener Ranges
	Member G3
	Supports
	Member Alternative Description
	Girder Profile – Web
	Girder Profile – Top flange
	Girder Profile – Bottom flange
	Splice Location 1
	Splice Location 2
	Splice Location 3
	Splice Location 4
	Splice Location 5
	Splice Location 6
	Deck Profile – Deck concrete
	Deck Profile – Reinforcement
	Deck Profile – Shear connectors
	Haunch Profile
	Lateral Support
	Stiffener Ranges
	Member G4
	Supports
	Member Alternative Description
	Girder Profile – Web
	Girder Profile – Top flange
	Girder Profile – Bottom flange
	Splice Location 1
	Splice Location 2
	Splice Location 3
	Splice Location 4
	Splice Location 5
	Splice Location 6
	Deck Profile – Deck concrete
	Deck Profile – Reinforcement
	Deck Profile – Shear connectors
	Haunch Profile
	Lateral Support
	Stiffener Ranges
	Member G5
	Supports
	Member Alternative Description
	Girder Profile – Web
	Girder Profile – Top flange
	Girder Profile – Bottom flange
	Splice Location 1
	Splice Location 2
	Splice Location 3
	Splice Location 4
	Splice Location 5
	Splice Location 6
	Deck Profile – Deck concrete
	Deck Profile – Reinforcement
	Deck Profile – Shear connectors
	Haunch Profile
	Lateral Support
	Stiffener Ranges

	3D Analysis Settings
	LRFD Design Review
	Specification Check Detail - LRFD Design Review

	LFR Rating
	Engine Outputs – LFR Rating
	Tabular Results – LFR Rating
	Specification Check Detail – LFR Rating
	LFR Rating from Bridge Explorer

	3D Model
	Steel Members
	Mesh Generation
	Loading

	Analysis and Results
	LFR (HS-20 scaled to HS-25)
	LRFR (HL-93)


