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BrDR Training

RC5 —Schedule Based Tee Example

Topics Covered

¢ Reinforced concrete schedule based tee input as girder system.

e Export of schedule based reinforced concrete beams to an analysis engine

e Schedule based reinforced concrete Point of Interest wizard

Reinforced concrete schedule based tee input as girder system

From the Bridge Explorer create a new bridge and enter the following description data:

@ RC-55chBased

Bridge ID: | RC-55chBased NBI structure ID (8): | RC-55chBased

Description Description {cont'd) Alternatives Global reference point Traffic

Name: RC5-Schedule Based RC Tee Example

RC5-Schedule Based RC Tee Example, LRD Design
Description:

Location:
Facility carmied (7):
Feat. intersected (6):

Default units: US Customary v

Bridge association...

Template

v Bridge completely defined

Custom agency fields

Year built

Length:

Route number:

Mi. post:

0K

O

| Superstructures

Culverts

/| Substructures

Apply

Cancel

X

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

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

expand the tree for Materials. The tree with the expanded Materials branch is shown below.

Workspace -0 x

kLI Components

= E Companents
2 Appurtenances
- [ Beam Shapes
. w Connectors
. w Factors
m LRFD Substructure Design Settings
. E Materials
ﬂ Aluminum
: @ Concrete
@ Prestress Bar
- [E Prestress Strand
- [ Reinforcing Steel
- B Soil
ﬁ Structural Steel
B B Timber

To add a new concrete material, click on Concrete in the Components tree and select New from the Manage group
of the WORKSPACE ribbon (or right mouse click on Concrete and select New).

o | Bridge Workspace - RC-55chBased ANALYSIS REPORTS ? - O X
WORKSPACE | TOOLS  VIEW  DESIGN/RATE  REPORTING A

ooy @ @SS D06 5 |

Save Close Export Refresh n| New

Bridge Manage

Workspace # x || Schematic # x || Report L

Bridge

= 3 Components
[ Appurtenances
7 Beam Shapes
2 Connectors
& Factors
~ [ LRFD Substructure Design Settings
E Materials
- B2 Aluminum :
« | Concrete Analysis ®x
~ [ Prestress Bar
- [ Prestress Strand
- 2 Reinforcing Steel
& soil
[ Structural Steel
& Timber
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Add the concrete material by selecting from the Concrete Materials Library by clicking the Copy from Library
button. The following window opens:

M Library Data: Materials - Concrete — [m| X
. . . - DL Modulus | Std modulus of | LRFD modulus of | Poisson's | Modulus
Hame Desaipticn ‘ Lbrary ‘ Lot ‘ LS dleha ‘ density ‘ density elasticity elasticity ratio | of rupture
Class A Class A cement concrete | Standard | 81/ Metric 28.00 0.0000108000 | 2400.00 2320.00 25426.08 27730.38 0.200 333
b Class A (US) | Class A cement concrete | Standard | US Customary | 4.000 0.0000060000 0.150 0.145 364415 3986.35 0.200 0.480
Class B Class B cement concrete | Standard | 51/ Metric 17.00 0.0000108000 | 2400.00, 2320.00 19811.84 23520.23 0.200 2.60
Class B (US) | Class B cement concrete | Standard | US Customary | 2400 0.0000060000 0.150 0.145 2822.75 336812 0.200 0372
Class C Class C cement concrete | Standard | 51/ Metric 28.00 0.0000108000 | 2400.00, 2320.00 25426.08 27730.38 0.200 333
Class C {US) | Class C cement concrete | Standard | US Customary | 4.000 0.0000060000 0.150 0.145 3644.15 3986.55 0.200 0.480
QK | | Apply | | Cancel

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

— Concrete window as shown below.

& Bridge Materials - Concrete - O X
Name: Class A (US)
Description: | Class A cement concrete
Compressive strength at 28 days (f'c): | 4.000 ksi
Initial compressive strength (f'ci): ksi
Composition of concrete: Normal b
Density (for dead loads): 0.150 kcf
Density (for modulus of elasticity): 0.145 kcf
Poisson’s ratio: 0.200
Coefficient of thermal expansion (a): | 0.0000060000 1/F
Splitting tensile strength (fct): ksi
LRFD Maximum aggregate size: in
Std modulus of elasticity (Ec): 3644.15 ksi
LRFD modulus of elasticity (Ec): 3986.55 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: 048 ksi
LRFD modulus of rupture: 0.48 ksi
Shear factor: 1.000
| Copy to library... | | Copy from library... ‘ | CK | | Apply | | Cancel

Click OK to save the data to memory and close the window.
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Add the reinforcement steel in the same manner.

™ Bridge Materials - Reinforcing Steel — O et

Mame: | Grade 60 |

Description: | 60 ksi reinforcing steel |

Material properties

Specified yield strength (fy): | 60.000 | ksi

Modulus of elasticity (Es): | 29000.00 | ksi

Ultimate strength (Fu): | 90.000 | ksi

Type

® Plain

() Epoxy

:_,' zalvanized

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

Since reinforced tee girder is used, beam shapes need not be defined.

Since this is a girder system structure, an appurtenance needs to be defined.

Bridge Appurtenances
To enter an appurtenance to be used within the bridge, expand the tree branch labeled Appurtenances in the
Components tab. Select Generic and click on New from the Manage button on the WORKSPACE ribbon (or

double click on Generic).

I | Bridge Workspace - RC-5SchBased 2 = 8 %
h WORKSPACE | TOOLS  VIEW ESIGN/RA ~
G H B8éec< > | =
1= Save Close Export Refresh
Bridge
Workspace % x || Schematic *® x || Report ® x

Bridge m

& & Components
&3 Appurtenances
2 Generic
& Median
& Parapet
& Railing
€2 Beam Shapes
2 Connectors :
& Factors Analysis
2 LRFD Substructure Design Settings .
£ Materials
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Enter the following data to model the elevated curb on this structure.

M Bridge Appurtenances - Generic - O X

MName [ Elevated Curb ]

Description:

All dimensions are in inches

Distance from edge to centroid: | 15.0000

Reference Line ——» Barrier load: | g 125 kip/ft

Width

Effective wind

height; ig—— Genenc Shape

Back Front

Copy from library... 0K l Apply Cancel

Click OK to save the data to memory and close the window. This appurtenance will be used on both the left and
right side of the typical section which will be defined later in this example.
The default impact factors, standard LRFD and LFD factors will be used so the next step will be to define a

Superstructure. Bridge Alternatives will be added after a superstructure is defined.

Superstructure Definition

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

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

Last Modified: 1/10/2024 5
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™ Mew Superstructure Definition x

(®) Girder system superstructure

Girder line superstructure Superstructure definition wizard

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced cancrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

| 0K | | Cancel |

Select Girder system superstructure, click OK and the Superstructure Definition window will open. Enter the

data as shown below.

@ Girder System Superstructure Definition - u] X
Definition Analysis Specs Engine
Name: Schedule Based RC Structure Modeling
()
With frame structure simplified definition
Description
Deck type:
Default units: US Customary ~ Enter span lengths For PS/PT only
along the reference
Number of spans o Average humidity
Number of girders 4|8 Length
Span
(ft)
Member alt. types
1 78.00
Steel
2 98.00 ©
/S
3 78.00 -
Timber
Horizontal curvature along reference line
Distance from PC to first support line: ft
Superstructure alignment Start tangent length: ft
0
Radius: ft
Direction:
End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
Superelevation:; %
oK Apply Cancel

Click OK to save the data to memory and close the window.

Navigate to the Bridge Alternatives node in the Bridge Workspace tree and create a new Bridge Alternative, a new
Structure, and a new Structure Alternative as shown in STL1 tutorial.

The partially expanded Bridge Workspace tree is shown below.
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Workspace -8 x

Components

= Dy RC-55chBased
% @ Components
w Diaphragm Definitions
[ Lateral Bracing Definitions
----- HFF L RFD Multiple Presence Factors
EC Environmental Conditions
----- OF Design Parameters
= & SUPERSTRUCTURE DEFINITIONS
- \ref Schedule Based RC Structure
= &) BRIDGE ALTERNATIVES
4 @ Bridge Altemative #1 (E) (C)
= k& SUPERSTRUCTURES
[ TEStructure #1
= |3 SUPERSTRUCTURE ALTERNATIVES
X Structure Alternative #1 (E) (C) (Schedule Based RC Structure)
- 1 Stiffness Analysis

B2 PIERS

Load Case Description
Click Load Case Description in the Bridge Workspace tree to define the dead load cases. Select the Add Default

Load Case Descriptions button to create the following load cases.

M Load Case Description - O x
Load case name Description Stage Type Enss
(days)
DC acting on non-composite section Non-composite (Stage 1) ~ | DDC il
DC2 DC acting on long-term composite section = Composite (long term) (Stage 2) = D,DC -
Dw DW acting on long-term composite section Composite (long term) (Stage 2) = D.DW v
SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) * DDC v

Add default load

case descriptions New I L Duplicate I { Delete

*Prestressed members only

oK ]| Apply | Cancel

Click OK to save the data to memory and close the window.
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Structure Framing Plan Details

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

Framing Plan Details window. Enter the data as shown below.

@ Structure Framing Plan Details - O X

Number of spans: Number of girders:
Layout Diaphragms

Girder spacing orientation

@ Perpendicular to girder

Support I R Along support
legrees)
’ 1 0.000
2 0.000 Girder spacing
= o000 G:;::r Start of[m End of
= 0.000 girder | girder |
] I 1 I 8.00 8.00
2 8.00 8.00
3 8.00 8.00

oK Apply Cancel

Structure Framing Plan Detail - Diaphragms
Switch to the Diaphragms tab to enter diaphragm spacing. Enter the diaphragm locations shown below for girder

bay 1. Click on the Copy bay to... button to copy the diaphragms to the other 2 bays in the structure.

™ Structure Framing Plan Details - O x
Mumber of spans: Number of girders:
Layout | Diaphragms
. Diaphragm
fer b 1 ~ — =
Girder bay: { Copy bay to. wizard..
Start T End
Support distance szczzgm Number = Length distance Load Disphraom
number (ft) p(ll) 9 | ofspaces | (ft) L) (kip) s
Left girder | Right girder Left girder | Right girder
1 0.00 0.00 0.00 1 0.00 0.00 0.00 27000 --NotAssigned-- -~
1 0.00 0.00 28.75 1 28.75 28.75 28.75 1.3500 --Not Assigned-- ~
1 28.75 28.75 29.75 1 29.75 58.50 58.50  1.3500 --Not Assigned-- -
1 58.50 58.50 19.50 1 19.50 78.00 78.00| 54000 --Not Assigned-- ~
2 0.00 0.00 19.50 1 19.50 19.50 19.50 | 1.3500 --Not Assigned-- ~
2 19.50 19.50 29.50 2 59.00 78.50 78.50 1.3500 --Not Assigned— -
2 78.50 78.50 19.50 1 19.50 98.00 98.00 54000 --Not Assigned-- ~
3 0.00 0.00 19.50 1 19.50 19.50 19.50 | 1.3500 --Not Assigned-- ~
3 19.50 19.50 29.75 1 29.75 49.25 49.25| 1.3500 --Not Assigned-- ~
3 49.25 49.25 28.75 1 2875 78.00 78.00| 2.7000 --Not Assigned-- ~
New ‘ Duplicate [ Delete
0K | Apply | Cancel

Click OK to save the data to memory and close the window.
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Structure Typical Section - Deck
Define the structure typical section by double-clicking on Structure Typical Section in the Bridge Workspace

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

A Structure Typical Section - ul X

Distance hom left edge of deck to | Distance from right edge of deck to
superstructure definition ref. ine |, superstructure definition ref. line

I -
le— Superstructure Definition
\ R l:l]'nec'::kkness ! Reference Line
| L[ EH I
Left overhang —n i Fiight overhang

Deck | Deck (cont'd) | Parapet | Median | Railing | Generic | Sidewalk | Lane position | Striped lanes | Wearing surface

Superstructure definition reference line is the bridge deck

Start End
Distance from left edge of deck to 1650 # 1650 it
superstructure definition reference line
Distance from r|g}_|.' edge of deck 1o 16.50 f 1650 N
superstructure definition reference line:
Left overhang: 450 ft 450 ft
Computed right overhang: ft ft

0OK I | Apply Cancel
Structure Typical Section — Deck (cont’d)
Select the Deck(cont’d) tab. Enter the values shown below.
M Structure Typical Section - O ®

Distance from left edge of deck to i Distance from nght edge of deck to
superstructure definition ref. line |, superstructure definition ref. line

(1
le— Superstructure Definition

\ J l:l]'n'ecckkness | Reference Line

| Ll |

Deck | Deck (cont'd) | Parapet | Median | Railing | Generic | Sidewalk | Lane position | Striped lanes | Wearing surface

Left overhang Right overhang

Deck concrete: Class A (US) v
Total deck thickness: 6.5000 in

Load case: Engine Assigned w

Deck crack control parameter: kip/in

Sustained modular ratio factor: | 2.000

Deck exposure factor:

oK | | Apply Cancel

Last Modified: 1/10/2024 9



RC5 — Schedule Based Tee Example

Structure Typical Section - Generic

Select the Generic tab. Enter the values shown below. The previously defined appurtenance will be used here.

M Structure Typical Section - [m] X
l¢—— Generic Shape
Back Front
Deck_ Deck[com'd)_ Parapeli Med:anv Railing | Generic | Sidewalk Laneposmon' Striped Ianesl Wearing surface
Edge of deck | Distance at = Distance at Feonttace
Name Load case Measure to | dist. measured start end osaation
[ from (ft) (f)
» Elevated Curb >~ DC1 ~  Back ~  Left Edge v 0.00 0.00 Right v
Elevated Curb > DC1 ~ | Back ~ | Right Edge ~ 0.00 0.00 Left g
New | | Duplicate | [ Delete
} oK J ‘ Apply l Cancel !
Structure Typical Section — Lane Position
Select the Lane position tab. Enter the values shown below.
@ Structure Typical Section ul X
«f»
le— 181 <

(8]

4— Superstructure Definition R eference Line

Travelway 2

Travelsay 1

\

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 | [T2VEIWay to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
numhefy 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)
g | -14.00 1400 -14.00 14.00
LRFD fatigue
Lanes available to trucks:
Override Truck fraction Compute New

I I Duplicate I [ Delete

[ o

I| Apply | Cancel

Click OK to save the data to memory and close the window.
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Structure Typical Section - Schematic
A schematic of the structure typical section can be viewed by selecting the Structure Typical Section node on the
Bridge Workspace tree and clicking on the Schematic button on the WORKSPACE ribbon.

o | Bridge Workspace - RC-55chBased ANALYSIS REPORTS ? - 0O X
| WORksPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING A

Ty 4
1 Save Close Export Refresh | Open py Paste [ ste Delete | Schematic

Bridge Manage

Workspace 8 x || Schematic # x || Report * x

Iﬂﬂ Components

= RC-55chBased
" Components
' Diaphragm Definitions
[ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
|3 SUPERSTRUCTURE DEFINITIONS
- bpf Schedule Based RC Structure
= Impact/Dynamic Load Allowance
- # | 0ad Case Description Analysis X
A&F Framing Plan Detail
- [ Bracing Deterioration
BSC Bracing Spec Check Selection
- 1T structure Typical Section
2 Superstructure Loads
- [ Shear Reinforcement Definitions
: ’ Bar Mark Definitions
- [ MEMBERS
- [ BRIDGE ALTERNATIVES

i—

The Structure Typical Section schematic is displayed below.

Schematic —ox

=== =
B EAQe B ox v )
RC -55chBased

RC5-Schedule Based RC Tee Example - Schedule Based RC Structure
1/11/2023

33-0" ,

g 28-0"

Deck Thickness 6 1/2°
Travelway 1

4-6" 3@e-0" = 24-0° 4'-6"
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Shear Reinforcement

Expand the Shear Reinforcement Definitions node in the Bridge Workspace tree, select Vertical and click on
New from the Manage group of the WORKSPACE ribbon (or double click on Vertical).

o | Bridge Workspace - RC -55chBased ANALYSIS REPORTS ? - 0 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE _ REPORTING PN

e - D - I X< I ] RSEEIN Y )

Save Close Export Refresh E New

Bridge Manage

Workspace * » || Schematic ®x |R ®x

Iﬂﬂ Components

£ @ RC -55chBased
- " Components
B Diaphragm Definitions
- [B? Lateral Bracing Definitions
~ MFF LRFD Multiple Presence Factors
~ EC Environmental Conditions
~ OF Design Parameters
= [E3 SUPERSTRUCTURE DEFINITIONS
- o Schedule Based RC Structure
=3 iImpact/Dynamic Load Allowance
- & | oad Case Description Analysis L
&F Framing Plan Detail
- [ Bracing Deterioration
BSC Bracing Spec Check Selection
T Structure Typical Section
2 Superstructure Loads
- |& Shear Reinforcement Definitions
& Vertical
[ Bar Mark Definitions
* [E? MEMBERS
22 ’ BRIDGE ALTERNATIVES

Define the stirrup as shown below.

™ Shear Reinforcement Definition - Vertical - O *

Mame: | #4 Stirrup

S
Material: Grade 60 v
Bar size: 4 _V|.
Number of legs: | 2.00 |
1 Inclination (alpha): | 90.0 | Degrees
Shear
Reinforcement
Lox [ [ aey || Concel

Click OK to save to memory and close the window.
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Bar Mark Definitions

Bar Mark Definitions are used to define the longitudinal flexural reinforcement in schedule based reinforced
concrete members. Select Bar Mark Definitions in the Bridge Workspace tree and click the New button from the
Manage group of the WORKSPACE ribbon.

o | Bridge Workspace - RC -5SchBased ANALYSIS REPORTS ? - 0 x
| woRksPace | TOOLS  VIEw | DESIGN/RATE  REPORTING A

L M aee > B

Save Close Export Refresh
Bridge Manage
Workspace # x || Schematic R x ||R *x
Iﬂn Components
B @ Components &3

- [ Diaphragm Definitions
- ’ Lateral Bracing Definitions
HFF LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
- (&) SUPERSTRUCTURE DEFINITIONS
= tmf Schedule Based RC Structure
L+ =4 Impacy/Dynamic Load Allowance
Ak Load Case Description
|- 4&F Framing Plan Detail Analysis L
2 Bracing Deterioration
- BSC Bracing Spec Check Selection
T Structure Typical Section
- e Superstructure Loads
| Shear Reinforcement Definitions
- |3 vertical
' [ #4 stimup
[E7 Bar Mark Definitions
- 7 MEMBERS
i @ BRIDGE ALTERNATIVES

Ly

This bridge uses the following bar mark definitions. Add these definitions.

@ Bar Mark Definition — O *
Name: | F1 Material: | Grade 60 v/
Bar types: Bar size: | 11 F
A e
Bar type: | Straight |:
Type: Staight
Dimension
B A 2545000 ft
e
[l
Type: 1
B
P oy
A
Type: 2
Y
ﬂ
Type: 3
[ ok |[ apew || concel

Click OK to save to memory and close the window.
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M Bar Mark Definition

O
Mame: F2 Material: Grade 60 W
Bar types: Barsize: 11 W
—_—
Bar type: | Straight v
Type: Straight
Dimension
B A 65.0000 ft
e
[
Type: 1
B
* i
Al
Type: 2
c
e
M
u_ﬁ_" "—:—"
Type: 3
CK | | Apply Cancel
Click OK to save to memory and close the window.
@ Bar Mark Definition O
MName: F3 Material: | Grade 60 v
Bar types: Bar size: | 11 w
A
Bar type: | Straight ™
Type: Straight
Dimension
B A 57.5000
[ —
[ —
Type: 1
B
P —
Al
Type: 2
c
| —
M
K_ﬁ_‘ K_:_”
Type: 3
CK | | Apply Cancel

Click OK to save to memory and close the window.
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% Bar Mark Definition

MName: F4

Bar types:

A

Type: Straight

Type: 2

—a
Type:

=,

ﬂ

Material:
Bar size:

Bar type:

A

Grade &0

1
Straight

Dimension

48.0000

ft

OK

| | Apply

Cancel

Click OK to save to memory and close the window.

% Bar Mark Definition

Narme; F5

Bar types:

A

Type: Straight

Type: 2

bty
Type:

I,

Matenal:
Bar size:

Bar type:

Grade 60
1
Straight
Dimension

32.0000

OK

| | Apply

Cancel

Click OK to save to memory and close the window.
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% Bar Mark Definition O
Narne: G1 Material: | Grade 60 v
Bar types: Bar size: |11 v
A
Bar type: | Straight ¥
Type: Straight
Dimension
B A 57.7500 ft
[ —
[
Type: 1
B
o —
()
Type: 2
c
—
M
K_ﬁ‘_‘ K_:_u
Type: 3
OK | | Apply Cancel
Click OK to save to memory and close the window.
% Bar Mark Definition O
Narne: G2 Material: | Grade 60 v
Bar types: Bar size: |11 v
—_—
Bar type: | Straight ¥
Type: Straight
Dimension
B A 254.5000
[ —
[
Type: 1
B
o —
()
Type: 2
c
—
M
K_ﬁ‘_‘ K_:_u
Type: 3
OK | | Apply Cancel

Click OK to save to memory and close the window.
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% Bar Mark Definition O
Narne: G3 Material: | Grade 60 v
Bar types: Bar size: |11 v
A
Bar type: | Straight ¥
Type: Straight
Dimension
B A 57.0000 ft
[ —
[
Type: 1
B
o —
()
Type: 2
c
—
M
K_ﬁ‘_j K_:_u
Type: 3
OK | | Apply Cancel
Click OK to save to memory and close the window.
% Bar Mark Definition O
Name: G4 Material: | Grade 60 v
Bar types: Bar size: |11 w
A
Bar type: | Type 1 w
Type: Straight
Dimension
B v/| Hook at start v'| Hook at end
3
[ —
B: 254.5000 ft
Type: 1
]
* e
Al
Type: 2
c
B
M
"_ﬁ'_u u_:_"
Type: 3
OK | | Apply Cancel

Click OK to save to memory and close the window.
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The expanded Bridge Workspace Tree is shown below.

Workspace -

Components

= 4§ RC -55chBased
=- 3 Components
sla Elevated Curb
I Class A (US)
= @ Grade 60
£ Diaphragm Definitions
----- 2 Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
----- ECc Environmental Conditions
bF Design Parameters
= &) SUPERSTRUCTURE DEFINITIONS
S| brrf Schedule Based RC Structure
= |mpact/Dynamic Load Allowance
24 Load Case Description
& Framing Plan Detail
. ﬁ Bracing Deterioration
BSC Bracing Spec Check Selection
. m Structure Typical Section
e Superstructure Loads
= &3 Shear Reinforcement Definitions
= &) Vertical
" [ #4 Stirrup
= &) Bar Mark Definitions
L esF
- HF.Z
e=F3
- eaF4
e=F5
- eai31
e=G2
=03
=G4
= & MEMBERS
Iai
# IG2
IaG3
B I G4
- [ BRIDGE ALTERNATIVES
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Describing a member

Open the G2 Member window by double clicking on G2 in the bridge workspace tree. This member does not
require any additional information to be entered. The first Member Alternative created will automatically be

assigned as the Existing and Current Member alternative for this Member.

@ Member — [m] x
Member name: | G2 Link with None d
Description:

| Existing | Current | Member alternative name | Description

Number of spans

Span
S::n length
: (f)
1 78.00
2 98.00

e

78.00

0K Apply Cancel

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

Material Type and Reinforced Concrete Tee for the Girder Type.

& MNew Member Alternative *
Material type Girder type

Post tensioned concrete Advanced Concrete RC

Prestressed (pretensioned) concrete Reinforced Concrete

Reinforced concrete Reinforced Concrete Tee

OK Cancel

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

to save to memory and close the window.

M Member Alternative Description

Description Specs Factors

Description:

Member alternative: | Schedule Based Tee

Engine Import Control options

Material type
Girder type:
Modeling type:
Def i US Cu
Girder property input method End bearing locations
2 in
ght: in
Default rating method
Engine Assigned W LFR v
Additional self load: kip/ft
Additional self load:
Crack control parameter (Z) Exposure factor
Bottom of beam kip/in Bottom of beam:

stoman

CK

Apply Cancel

For a schedule based reinforced concrete member, it is important to enter a value for the End Bearing Locations in

this window. This data describes the distance from the physical end of the beam to the centerline of the end

bearings. It is important to enter this value here so that when bar mark definitions are assigned to the reinforcement

profile, the bars can start to the left of the first support line and to the right of the last support line.

If the bars start to the left of the first support line and to the right of the last support line, BrDR will consider the bars

to be partially developed at the centerline of the bearing. Then the analysis engine will be able to compute the d

distance from the extreme compression fiber to the centroid of the tension reinforcement. This d value is required to

compute the shear capacity of the section. If the rebar starts at the centerline of the bearing, it will be considered as

zero percent developed at this point so a d distance cannot be computed, and the shear capacity of the beam will be

Zero.

Last Modified: 1/10/2024
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Girder Profile
Expand the Schedule Based Tee member alternative on the Bridge Workspace tree, double click on Girder Profile

to open the Girder Profile window and enter the data on each tab as shown below:

Girder Profile - Section

™ Girder Profile - m} X
Type
Section ‘Web depth Reinforcement
Allow flange width to vary
Tributary width: | 96.0000 in Top flange
] Material: Class A (US) v
j:f- 5000 in Modular ratio:
Eff. width (Std ) in
CJ
Eff. width (LRFD in
Struct. thick: 6.5000 in
R Other part
24.0000 in o .
A rial Cla u ap
C ir
Modular ratio:
oK Apply Cancel

The Std. effective flange width of this interior girder is computed as follows:
AASHTO Atrticle 8.10.1:
Total effective flange width shall not exceed % Span Length = 78°/4 = 19.5” = 234”
Effective flange width overhanging each side of web <= 6(ts) = 6*(6.5”) = 39” or % clear distance to next
web =6’/2=3"=36".
Beam spacing = 8’ therefore % clear distance to next web = (8°(12/°) — 24”)/2 = 72/2 = 36”.
Effective flange width =36 + 24” web + 36” = 96”.

The LRFD effective flange width is computed as follows:

AASHTO LRFD Article 4.6.2.6.1:
For interior beams, effective flange width taken as the least of:

average spacing of adjacent beams = 8’(12”/°) = 96”
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Girder Profile - Web

& Girder Profile — O *
Type: | Reinforced Concrete Tee
Section | Web depth | Reinforcement |
Begin End Start End
depth Depth vary depth Sn:IrnIber distance L‘e?;:h distance
| (im) | (in) () (ft)
46,0000 None - | 46,0000 1 - 0.000 57.500  57.500
46.0000 | Parabolic Concave ~ | 78.0000 1 o 57.500  19.500 77.000
78.0000 | None ~ | 7T8.0000 1 ~ 77000 2000  79.000
78.0000  Parabolic Concave = 46.0000 2 - 1.000  19.500 20.500
b 46,0000 MNone ~ | 460000 2 ~ 20500 57.000 @ 77.500
46.0000  Parabolic Concave - T78.0000 2 - 77.500 19.500 97.000
78.0000 MNone = | 78.0000 2 -~ 97000 2000 @ 99.000
78.0000 Parabolic Concave ~ | 46.0000 3 v 1000 19.500  20.500
46.0000 None ~ | 46.0000 3 - 20,500 57.500 78.000
| New | | Duplicate | Delete |
[ o || appy || concel |
Girder Profile - Reinforcement
& Girder Profile — m] X
Type: | Reinforced Concrete Tee
l Section Web depth ; Reinforcement *|
. Bar Side Start Straight End Start End
Set rxl{'k Invert Me;:umred DIS(::]H(E rlusl:ldber r:j;ger spacing = cover Sr:;p:: Direction | distance | length @ distance fully fully
| | | i) | G W | @™ () | developed | developed
T-F‘I - Top of Girder = 2.8300 200 200 1 " left < 0250 254500 254.250 [ ]
2 |F2 ~| []  Topof Girder - 28300 3.00 3.00 2 - Lleft - 32500 65000 32500 B B
3 ;3 ~| [7] TopofGirder ~ 28300 4.00 400 2 ~ left ~ 28750 57500 28750 ] M
4 |F4 ~| [7] | Top of Girder - 28300 2.00 200 2 - left ~ 24000 48000 24.000 B B
5 F5 ~| [[] TopofGirder =~  2.8300 6.00 6.00 2 -left ~ 16000 32000 16,000 ] M
6 F2 - | Top of Girder ~ 28300 3.00 3.00 3 ~ left * 32500 65000 32500 [ [
7 (F3 ~| [] | Top of Girder - 28300 400 400 3 - Lleft - 28750 57500 28750 B B
8 f4 - || Topof Girder ~ 28300 2.00 200 3 ~ left v 24000 48000  24.000 M M
9 F5 - [] Topof Girder - 28300 6.00 6.00 3 - left - 16000 32000 16.000 B B
10 G2 ~ [] | BottomofGirder ~ 65000 200 200 1 - Lleft < 0250 254500 254.250 B [
1[Gl - | ' Bottom of Girder = 6.5000 4.00 400 1 -l left - 0.250 57.750  57.500 [ [
12 |G3 - [ | BottomofGirder = 65000 4.00 400 2 - Right =~ 20500 57.000 77.500 B B
13 |G1 ~| || | Bottom of Girder ~  6.5000 4.00 400 4 * left ~ 57500 57.750 0250 M M
14 | G4 - [ | BottomofGirder =  3.0000 6.00 6.00 1 -lleft - 0250 254500 254250 B B
[ new | [ Duplicate | [ Detete |
oK [ appy || cancet |
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Export of schedule based reinforced concrete beams to an analysis engine

The BrDR export to the analysis engine will compute the required development lengths for the reinforcing steel
based on the data entered in this window. These required development lengths are considered when the girder
profile is exported to the analysis engine. In the export, BrDR transforms the schedule-based definition of the
concrete member into a list of cross sections and assigns these cross sections to ranges along the length of the

member. Cross sections are cut where the reinforcing steel is developed.

BrDR assumes that the user has described the schedule of reinforcement as it physically exists in the bridge. BrDR
considers the required development length of the reinforcement when it exports cross sections for use by an analysis
engine. If you do not want BrDR to consider the required development length, either the Start/End fully developed
box for the range of reinforcement on the Girder Profile: Reinforcement tab should be checked or the Fully
developed box on the Point of Interest: Development tab needs to be checked. Checking either of these fully
developed boxes means that the reinforcement as entered is fully developed and the full length of the bar will be

included in the generated cross sections.

The following simplified example illustrates how cross sections are generated:

The reinforcement profile consists of three #8 bars.

3-#8

Reinforcement Profile

BrDR computes the development length of the bars as ¢. The bars are fully developed at the ¢ distance from the

end of the bar.

Rangel_ 1 ! 2 | 3 { 4 5 |

000 0@ @O0 QOO

A : : \\—3—#8
—— ——

Exported Cross Section Ranges
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©) ®

Exported Cross Sections

Two cross sections are generated in this example. Cross Section 1 contains zero rebar. Cross Section 2 contains all
three rebars. Cross Section 1 is applied from the end of the beam to the point where the bars become fully
developed. Cross Section 2 is applied over the length where the bars are fully developed.

In this example the Bar Spacing or Side Cover values are not entered, as illustrated by the blank cells in the
Reinforcement window shown previously. Since these values were not entered, BrDR will not consider the
AASHTO specifications that deal with development length modification factors related to these items. Itis
important to keep in mind that if these values were entered, the bar spacing, and side cover will apply to the bars
being described in this row of the table not all the bars in that layer of reinforcement. The following example
illustrates this:

e | o |
| |

Q B1 bar mark - #8 bar
@ B2 bar mark - #8 bar

M Girder Profile - O X
Type:
Section Web depth Reinforcement
. Bar Side Start Straight End Start End
M F
Set ’:g:k Invert efjé‘:ﬂ’?d DIS{E:?(E nusrlnuber nLuRmEer spacing cover :l;‘;flf; Direction = distance length  distance fully fully
(in) (im) (ft) (ft) (ft) developed = developed
1 2 - Bottom of Girder ~ 3.0000 3.00 3.00 6.0000 1.5000 1 " | Left - 0.250| 65.000 64.750
2 |F3 -~ Bottom of Girder ~ 3.0000 2.00 200 60000 4.5000 1 = | Left v 0250 57.500| 57.250
New Duplicate Delete
OK Apply Cancel
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BrDR uses the bar spacing and side cover of all the bars at the same vertical distance to compute the horizontal
locations of the bars when determining the modification factors related to bar spacing and side cover.

If we select F1 while the Reinforcement tab is open, the BrDR help topic for this window will open as shown below.
This help topic contains very important information regarding the data on this window and it should be thoroughly

reviewed prior to using the schedule based reinforcement features in BrDR.

2 AASHTOWare BrDR - Help

g

Show Print | Options

Girder Profile: Reinforcement

The Reinforcement tab of the Girder Profile window allows you to describe the reinforcement profile for a reinforced
concrete member. The reinforcement is described over ranges, with each range being defined by a start distance and a
length.

The export to the analysis engine will compute the required development lengths for the reinforcing steel based on the
data entered in this window. These required development lengths are taken into account when the girder profile is
exported to the analysis engine. Refer to Export of Schedule Based Reinforced Concrete Members for more detailed
information regarding the export of schedule based reinforced concrete members. Enter the required information and click
another tab or the OK button.

Engine Related Help

Set
Displays the set number assigned to the reinforcement set.

Bar Mark
Select the bar mark definition corresponding with this reinforcement set, as entered in the Bar Mark Definition window.

Invert

Check this box if the bar mark definition is inverted or "flipped upside down" from the display shown on the Bar Mark
Definition window.

Measured From

Select whether the reinforcing steel described in this row is measured from the top of girder or bottom of girder. Top of
girder is the top of the structural top flange. For a reinforced concrete slab beam, the selections are either top of slab or
bottom of slab. Top of slab is the top of the structural slab thickness.

Distance

Enter the distance from the centroid of the reinforcing steel described in this row to the location selected in the "Measured
From” column. The reinforcing steel is assumed to be parallel to the location selected in the "Measured From" column as
shown below. Distance for Type 3 bars is measured from the end portion of the bar and for Type 2 bars from the middle
portion.

‘ Distance measured

from bottom of girder

Bar mark definition inverted and
[ Distance measurad from top of girder

Distance measured
from bottom of girder

l— Distance measured from tog of girder

TN/

2— N}

This help topic contains links to several other useful topics that should be reviewed prior to defining schedule-based

reinforcement in BrDR.
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The Export of Schedule Based Reinforced Concrete Members topic contains the rules and assumptions BrDR uses
when exporting schedule based reinforced concrete members to the analysis engine.
This topic also has links to flowcharts which can be referred to determine how BrDR exports the schedule based

reinforced concrete members.

' AASHTOWare BrDR - Help - ] X

d ¢ & @

Show Back Print  Options
Export of Schedule Based Reinforced Concrete Members ~

This tepic contains a description of the procedures used by BrR/BrD to export schedule-based reinforced concrete
members into cross-section based data for use by analysis engines. This BrR/BrD export transforms the schedule-based
definition of the concrete member into a list of cross sections and assigns these cross sections to ranges along the length
of the member.

BrR/BrD assumes that the user has described the schedule of reinforcement as it physically exists in the bridge. BrR/BrD
takes into account the required development length of the reinforcement when it exports cross sections for use by an
analysis engine. If the user does not want BrR/BrD to take into account the required development length, the user should
either check the "Fully Developed” box for the range of reinforcement on the Girder Profile: Reinforcement tab or check
the "Fully Developed” box on the Point of Interest: Development tab. Checking either of these "Fully Developed” boxes
means that the reinforcement as entered is fully developed and will be included in the generated cross sections.

The BrR/BrD export will also check the actual lap lengths of schedule based reinforcement against required lap lengths
and present this information to the designer for their evaluation. The results of the development length calculations and
lap length checks are presented in a log file which can be accessed from the Analysis Output window.

Engine Related Help

Assumptions

Tension vs. Compression Development Length

The development length of reinforcement is dependent on whether the reinforcement is in tension or compression. At the
time of export to an analysis engine, BrR/BrD does not know which portions of the member are in tension or compression
since that determination relies on an analysis of the member. Since BrR/BrD does not know which portions of the member
are in tension or compression, the export conservatively computes only the tension development length for the
reinforcement.

Hooked Bars

BrR/BrD assumes all hooked bars meet the detailing requirements of the AASHTO Standard and LRFD specifications and
are considered to be "standard” hooks.

When BrR/BrD computes the percent development of a hooked bar at a point within the development length of the bar,
BrR/BrD assumes the bar is developed 0% at the start of the bar and 100% at the end of the development length. Hooked
bars are actually developed more than 0% at the start of the bar due to the hook, but this percentage of development is
not computed by BrR/BrD.

Sloped Bars

Users may describe a reinforcement bar mark in BrR/BrD that slopes across the beam depth so that the bar is used in
both tension and compression regions of the member. The sloped portion of the reinforcement is included in the
reinforcing steel area of the exported cross sections, and it contributes to the flexural and shear resistances.

AASHTO Standard Specification Reinforcement Development Lenaths
AASHTO LRFD Specification Reinforcement Development Lengths

AASHTO Standard Specifications Reinforcement Development Length

The following section illustrates which AASHTO Standard Specifications for Highway Bridges articles are considered by
the BrR export when computing the reinforcement development length. v

< >
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The BrDR export to the analysis engine will also check the actual lap lengths of schedule based reinforcement
against required lap lengths and provide this information to the user for evaluation. BrDR considers bars to be
lapped if the vertical distance to their centroids is equal or if their clear cover is equal and the bars overlap along the

length of the member.

When an analysis or design review is run, a file is created that contains the input and output of the calculations
BrDR performed to compute the required development lengths and to check the lap lengths. This file can be
accessed from the Engine Outputs button from the Results group of the DESIGN/RATE ribbon.

% RC-55chBased - O *

=}-RC-55chBased
=-Schedule Based RC Structure

=152
=}-Schedule Based Tee

~-5td Reinf Dev Length Calcs Log File
~Wizard computed 5Std distribution factors
~Lrfd Reinf Dev Length Calcs Log File (Wednesday Jan. 11, 2023 10:09:22)
H-AASHTO_LFR
+-AASHTO_LRFR

-G@3

..... Ed
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Live Load Distribution factors

Open the Live Load Distribution window from the Bridge Workspace tree to open the Live Load Distribution

window.
Click the Compute from Typical Section... button to compute the live load distribution factors for this member. The

completed Live Load Distribution window is shown below.

& Live Load Distribution — m] =
Standard | LRFD |
Distribution factor input method
@) Use simplified method Use advanced method Use advanced method with 1994 guide specs
v/ Allow distribution factors to be used to compute effects of permit loads with routine traffic
Distribution factor
Lanes (wheels) |
loaded
Shear Shear at Moment | Deflection
supports |
1 Lane 1.250 1.250 1.250 0.500
b Multi-lane 1333 1.750 1333 1.000
Compule fr.om View calcs
typical section...
OK Apply Cancel

Last Modified: 1/10/2024 28



RC5 — Schedule Based Tee Example

Girder Profile - Schematic

A schematic view of the reinforcement profile is available while the Girder Profile label is selected on the Bridge
Workspace tree. See below.

Bridge Workspace - RC -55chBased ANALYSIS REPORTS ? - 0 X
'WORKSPACE ToOoLs VIEW DESIGN/RATE REPORTING -~
~ k & " s | =
s H @86 = ;.
ale Save Close Export Refresh Open e e De
Bridge Manage
Workspace *x ‘ Schematic * x | Report *x
Components

- #RC -5SchBased
E- B2 Components
[ (@ Diaphragm Definitions
| Lateral Bracing Definitions
"eF LRFD Multiple Presence Factors
€¢ Environmental Conditions
©f Design Parameters
&9 SUPERSTRUCTURE DEFINITIONS
-t Schedule Based RC Structure
X Impact/Dynamic Load Allowance
~ %k Load Case Description
& Framing Plan Detail
- [ Bracing Deterioration
BSC Bracing Spec Check Selection
T Structure Typical Section
e Superstructure Loads
[ Shear Reinforcement Definitions
29 Bar Mark Definitions
&3 MEMBERS
- 161
Ic
l» e Member Loads

A Supports
& MEMBER ALTERNATIVES
T Schedule Based Tee (B) (0}
%7 Default Materials
=} Impact/Dynamic Load Allowance
£ Girder Profile

- i Effective Supports
2 Hinge Locations
- £ Shear Reinforcement Ranges
& Live Load Distribution
B2 Points of Interest Analysis e
Ia
It il
& £ BRIDGE ALTERNATIVES =
1}
Close
Schematic
i kaQe By [m
B S5t
S e o R T e - Schwdole B R Sruchr -G
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Shear Reinforcement Ranges
Double-click on Shear Reinforcement Ranges in the Bridge Workspace tree to open the RC Shear Reinforcement

Ranges window and enter values as shown below.

@ RC Shear Reinforcement Ranges — O x
Start Distance Spaci =
Start ) End
MName i:‘::;g distance N':m:li;m Sp{a:sl}ng Lepf:_;th distance
(f0) P ) ,
#4 Stirrup -1 - 0.00 1 0.0000 0.00 0.00
#4 Stirrup *1 v 0.00 25| 6.0000 12.50 1250
#4 Stirrup -1 - 12.50 40 120000 4000 52.50
#4 Stirrup *1 - 52.50 68 9.0000 51.00 103.50
#4 Stirrup ofl I v 25.50 7 12.0000 7.00 32.50
#4 Stirrup - 2 - 32.50 22| 18.0000 33.00 65.50
#4 Stirrup *|2 v 65.50 7 12.0000 7.00 72.50
#4 Stirrup 2 - 72.50 68 9.0000 51.00 123.50
#4 Stirrup *|3 - 25.50 40 12.0000 40.00 65.50
b #4 Stirrup *|13 v 65.50 25| 6.0000 12.50 78.00
Stirrup wizard... Mew ] I Duplicate [ Delete |
oK | I Apply | Cancel |
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Schedule based reinforced concrete Point of Interest wizard

Schedule based reinforced concrete members have a wizard to help create points of interest for a member. The

wizard can be accessed by selecting Points of Interest in the Bridge Workspace tree and clicking the Wizard

button on the Tools ribbon as shown below:

Bridge Workspace - RC -5SchBased ANALYSIS REPORTS Tt - 0 Xx
WORKSPACE _ TOOLS | VIEW  DESIGN/RATE  REPORTING -
Multimedia  General Report]| Wizard Culvert port Export t
Attachments Preferences Tool | T
Bridge
Workspace ® x || Schematic ® x || Report LS
Components

= 4D RC -5SchBased
ﬁ— " Components
. " Diaphragm Definitions
- B2 Lateral Bracing Definitions
~ MPFF LRFD Multiple Presence Factors
— EC Environmental Conditions
- DOF Design Parameters
- &9 SUPERSTRUCTURE DEFINITIONS
& v Schedule Based RC Structure

- gk Load Case Description
~ &F Framing Plan Detail
- [ Bracing Deterioration

. ‘Q Structure Typical Section
~ g Superstructure Loads

- [ Bar Mark Definitions
- &3 MEMBERS
Ia
IG2
l“ b Member Loads

“A Supports

I Ic
Ic4
£ [ BRIDGE ALTERNATIVES

~ =} Impact/Dynamic Load Allowance

-~ BSC Bracing Spec Check Selection

: ’ Shear Reinforcement Definitions

[E9 MEMBER ALTERMATIVES

I Schedule Based Tee (E) (C)
- BT Default Materials
- Y Impact/Dynamic Load Allowance
- B Girder Profile
« dure Effective Supports
gty Hinge Locations
- B2 Shear Reinforcement Ranges
- & Live Load Distribution

- £ Points of Interest

Analysis
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This wizard helps to quickly create points of interest based on criteria that is selected in the wizard. Select options as

shown in the window below and click Generate.

& Reinforced Concrete Point of Interest Wizard *

General Delete

v| 0% Span

V| 40% End span

v| 50% Interior span
v 100% Span

Tenth points
v Location of change of girder properties
v*| Schedule based reinforcement development - Std specs

v Schedule based reinforcement development - LRFD specs

Generate
Generated points of interest
| Poi Source
Delete

OK Cancel

If the user selects to use the reinforcement development source type, by checking any of the options under the
Source section of this window, BrDR creates 6 points of interest for each reinforcement profile entered in the

Girder Profile window. As detailed in the help, these 6 points are:

1 - Physical start of bar

2 - Point to determine where bar is no longer required to resist flexure, max of (effective depth of member,
15db, 1/20 clear span) from start of bar

3 - Point where bar is 100% developed at the start of bar

4 - Point where bar is 100% developed at the end of bar

5 - Point to determine where bar is no longer required to resist flexure, max of (effective depth of member,
15db, 1/20 clear span) from end of bar

6 - Physical end of bar

If more than one point of interest is generated at a location, then the wizard will delete duplicate points of interest

when the OK button is selected.
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The member alternative can now be analyzed.

LFR Analysis
To perform an LFR rating, select the Analysis Settings button from the Analysis group of the DESIGN/RATE

ribbon to open the Analysis Settings window as shown below.

ﬂ Bridge Workspace - RC -55chBased ANALYSIS REPORTS ? - 0O X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A
% > |8 e o v’ &
(AN - { | @ wan
= (8] == == A
Analysis JAnalyze Analysis | Tabular Specification Engine Results Save
Settings Events | Results Check Detail Outputs Graph Results
Analysis Results
Select the vehicles to be used in the rating as shown below and click OK.
M Analysis Settings — O *
Design review (@ Rating Rating method: LFR v
Analysis type: Line Girder ~
Lane / Impact loading type: | As Requested v Apply preference setting: | None v
Vehicles Qutput Engine | Description
Traffic direction: | Both directions w | Refresh | | Temporary vehicles | | Advanced
Vehicle selection Vehicle summary
= Vehicles = Rating vehicles
= Standard = Inventory
Alternate Military Loading T ' Hs 20-44
EV2 = Operating
Ev3 ' Hs 20-44
H 15-44 Legal operating
H 20-44 Add to Permit inventory
HS 15-44 Permit operating
HS 20 (SI)
HS 20-44
NRL
Su4
SUS
~5U6 Remove from
SU? r . 1
~Type 3-3
----- Type 352
Agency
User defined
Temporary
Reset Clear | | Open template | | Save tempilate OK | | Apply Cancel
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Tabular Results

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

?

o | Bridge Workspace - RC -55chBased ANALYSIS REPORTS ? - 0O X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A

=] - \/

{ | %’ W
| == = A ﬂ
nalysis | Tabular Specification Engine Results Save

Events | Results Check Detail Outputs Graph Results
Analysis Results

When the rating is finished the results can be reviewed by clicking the Tabular Results button on the Results group

of the ribbon. The window shown below will open.

& Analysis Results - Schedule Based Tee - O X
=
Print
nint
Report type: Lane/Impact loading type Display Format
Rating Results Summary hd ® As requested Detailed Single rating level per row v
Live Load lefy;zad Rating Method R:;\::? '-Da;j:;lﬂg | Rating Factor Lni:;lun Sﬁ:t-l{t;; Limit State Impact Lane
HS 20-44  Axle Load LFR | Inventory 54.12 1503 20159 3-(32.8) Design Shear - Concrete | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 9230 2564 20159 3-(32.8)| Design Shear - Concrete | As Reguested | As Requested
HS 20-44 Lane LFR | Inventory 67.69 1.880 11050 2 - (33.2) | Design Flexure - Concrete | As Requested | As Requested
HS 20-44 Lane LFR | Operating 113.72 3159 6590 1-(84.5)| Design Shear - Concrete | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
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