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PS11 - Bridge Over Shoal Creek

BrDR Superstructure Training

PS11 - Bridge Over Shoal Creek

Bridge Over Shoal Creek

e Bridge Sheet No. 2 - General Plan and Elevation
e Bridge Sheet No. 3 - Span No’s. 1, 2, & 3 Details
e Bridge Sheet No. 5 - Girder Details - Span No’s. 1, 2, & 3

BrDR Modeling Strategy
1. Create one BrDR superstructure definition (Span 1 and Span 3 Definition) for Span No. 1 and Span No. 3
e  Complete one exterior girder (G1)
o  Copy the exterior girder to an interior girder (G2) and check the Deck Profile and Haunch Profile.
e Link all other interior girders (G3, G4 and G5) to G2.
e Link the other exterior girder (G6) to G1.
2. Create another BrDR Superstructure Definition (Span 2 Definition) for Span No. 2 by copying Span 1 and 3
Definition.
e Modify the span length in Superstructure Definition.
o Repopulate the diaphragm spacing using the Diaphragm Wizard.
o Modify the length of the range in Beam Details, Deck Profile and Haunch Profile.
e Modify the harp point distance in Strand Layout.
e Reenter Shear Reinforcement Ranges.
3. Create one Bridge Alternative and three superstructures. The first superstructure is for Span No. 1, the second
superstructure is for Span No. 2 and the third superstructure is for Span No. 3.
4. Assign Span 1 and 3 Definition to the first and third superstructure and assign Span 2 definition to the second

superstructure.
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The completed Bridge Workspace tree for this bridge is as shown below.

Workspace - o x

Eridge Compaonents
= {4 P51 &
B- (5 Components
b, Barrier Rail
I AASHTO TYPE Il
I PS60Ks
T Class A {US)
- B8 142 (TW-270) LR
----- @ Grade 60
ﬁ Diaphragm Definitions
Ej Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
Ec Environmental Conditions

OF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
B brfSpan 1 and 3 Definition
j Impact/Cynamic Load Allowance
- gk Load Case Description
- 4 Framing Plan Detail
Eﬂ' Bracing Deterioration
- BSC Bracing Spec Check Selection
- 5 Structure Typical Section
- e Superstructure Loads
= | Concrete Stress Limits
----- T 6.0 Ksi Stress Limit
) Prestress Properties
----- i 1/27 LR AASHTO Loss
- &) Shear Reinforcement Definitions
B 5 Vertical
----- =23 Stirrup
----- E’ Horizontal
- 9 MEMBERS
= IG1
2 Member Loads
- Supports
- & MEMBER ALTERNATIVES
2 I Exterior Girder (E) (C)
— G Default Materials
j Impact/Cynamic Load Allowance
- 'ﬁ Bearn Details
@ Shrinkage Time
&ife Effective Supports
Z-- i) Mild Steel Layout

1. 1] Span 1
i) Strand Layout
Lo Span 1
- 1 Deck Profile
- 1 Haunch Profile
- Shear Reinforcement Ranges
g|'|||'-|-, Live Load Distribution
""" Ej' Points of Interest o
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Workspace

Iﬂﬂ Compaonents

o I G2
- g Member Loads
& Supports
- &) MEMBER ALTERMATIVES
B T Interior Girder (E) (C)
&7 Default Materials
_]'T Impact/Dynamic Load Allowance
- lﬁ Beamn Details
@ Shrinkage Time
- & Effective Supports
i-- £ Mild Steel Layout

L. ees Span 1
El Strand Layout
----- Ak Span 1
- =1 Deck Profile
- =1 Haunch Profile
- 2 Shear Reinforcement Ranges
- kL live Load Distribution
----- ETJ’ Points of Interest
I G2(G2)
I G4(G2)
I G3(G2)
I Ga(G1)
= Af Span 2 Definition
_‘ Impact/Dynamic Load Allowance
<tk | nad Case Description
- 455 Framing Plan Detail
- [E7 Bracing Deteriaration
- BSC Bracing Spec Check Selection
- T structure Typical Section
- 2 Superstructure Loads
=} |3 Concrete Stress Limits
L G 60 Ksi Stress Limit
i) Prestress Properties
Lo 1727 LR AASHTO Loss
k5 Shear Reinforcement Definitions
- |3 Vertical
T‘ L Fles Stirrup
[ Horizontal
=) MEMBERS
= I Gl
- e Member Loads
B Supports
i) MEMBER ALTERMATIVES
B I Exterior Girder (E) (C)
&1 Default Materials
- _]-T Irpact/Dynamic Load Allowance
- E Bearn Details
(T Shrinkage Time
o Effective Supports
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Workspace -0

IEH Compaonents

- X, Beam Details
;E Shrinkage Time
- i Effective Supports
= |2 Mild Steel Layout
i [ ae Span ‘I
=1 | Strand Layout
L. H,g,S Span 1
- B Deck Profile
- 1 Haunch Profile
- B Shear Reinforcement Ranges
gty Live Load Distribution
----- @' Points of Interest

= I G2
e Wember Loads
- “f% Supports
- &3 MEMBER ALTERMATIVES
= I Interior Girder (E) (C)

— LT Default Materials
- Impact/Dynamic Load Allowance
- E Bearn Details

{1 Shrinkage Time

e Effective Supports
i-- (5 Mild Steel Layout

[ @@ Span 1
- | Strand Layout
..... J&Iu Span 1
- B Deck Profile
- F=1Haunch Profile
- = Shear Reinforcement Ranges
- gt Live Load Distribution
----- [ Points of Interest
I G3(G2)
I G4(G2)
I G5(G2)
..... I s6 G1)
- 53 BRIDGE ALTERNATIVES
{M Bridge Alt 1(E) (C)
B l= SUPERSTRUCTURES
- T Superstructure 1
=2 = SUPERSTRUCTURE ALTERMATIVES
(O ] Superstructure Alt 1 (E) (C) (Span 1 and 3 Definition)
- TE Superstructure 2
& ) SUPERSTRUCTURE ALTERMATIVES
] Superstructure Alt 1 (E) (C) (Span 2 Definition)
- T Superstructure 3
& i) SUPERSTRUCTURE ALTERMATIVES
] Superstructure Alt 1 (E) (C) (Span 1 and 3 Definition)
- 1 Stiffness Analysis

----- 7 PIERS
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Create one BrDR superstructure definition (Span 1 and Span 3 definitions) for Span No. 1 and

Span No. 3

From the Bridge Explorer create a new bridge.

E AASHTOWare Bridge Design and Rating ? - B X
BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

(=i 83 5 & B

New ] Open Open Find Copy Copy Delete
o
Bridge Manage
-7 Favorites Folder |Eal Bridge ID |
-2 Recer?t Bridges » 1 TrainingBridgel |
9 Al Bridges 2 TrainingBridge2 |§|
ﬁ Templates L . [
’ 3 TrainingBridge3
rainingeoridage.
# Deleted Bridges gEneg
4 PClTrainingBridge
5 | PClTrainingBridge2
6 PClTrainingBridge3
7 PClMrainingBridged | |
A »
Total Bndge Count: |33 |
Enter the following bridge description data.
M New Bridge - m] x
Template | Superstructures
Bridge ID: | PST1 MBI structure 1D (8): | PS11 Bridge completely defined Culverts
Substructures
Description “ Description (cont'd) l Alternatives ] Global reference point } Traffic ] Custom agency fields \‘
Name: Bridge Over Shoal Creek Year built:
Project Mo. BR-0033(513)
Description:
Location: St. Clair County Length: 165.00 ft
Facility carried (7): SR-53 Route number: | SR-53
Feat. intersected (6): Mi. post:
Default units: US Customary v
BR (/18D []BM | SyncwithBiM
OK ‘ | Apply ‘ | Cancel

Click OK to apply the data and close the window.

Last Modified: 2/15/2024 8
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Bridge Components

To enter the materials to be used by members of the bridge, open the Components tab, and click on the i+ button to
expand the tree for Materials. The tree with the expanded Materials branch is shown below.

Workspace -ox

LN Components

= E Components
2 Appurtenances
- [ Beam Shapes
: @ Connectors
: @ Factors
: @ LRFD Substructure Design Settings
: E Materials
@ Aluminum

. E Concrete

. E Prestress Bar

- [ Prestrass Strand
E’ Reinforcing Steel

- B Soil

E‘ Structural Steel
& [ Timber

To add a new concrete material, in the Components tab of the Bridge Workspace, click on Materials, Concrete,
and select New from the Manage group of the WORKSPACE ribbon (or right mouse click on Concrete and select
New). The window shown below will open.

o | Bridge Workspace - PS11 ANALYSIS REPORTS 7 - 08 X
VIEW DESIGN/RATE REPORTING ~
— =
. & > i ﬁ =
Close Export Refresh Open | New | Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic ® x || Report rx

-2 Appurtenances

- [ Beam Shapes

- @ Connectors

- 9 Factors

a LRFD Substructure Design Settings
- E Materials

- 9 Aluminum
- [ Concret Analei
- [ Prestress U New
© P Prestres: Analyze
@ Reinforg
- B soil @ View Summary Report
- [ structurg (@ View Detailed Report
& [ Timber {8 General Preferences
Close Eridge Workspace

Last Modified: 2/15/2024 9
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Enter the values shown above the Compute button and click the Compute button to compute the remaining values

below them.
#Dy Bridge Materials - Concrete — a >
Mame: PS5 6.0 Ksi

Description:  Girder Concrete

Compressive strength at 28 days (f'c): 6 ksi
Initial compressive strength (f'ci): 5 ksi
Compaosition of concrete: Mormal V
Density (for dead leads): 0.15 ket
Density (for modulus of elasticity): 0.145 ket
Poisson's ratio: 0.2

Coefficient of thermal expansion (a):  0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in

Std modulus of elasticity (Ec): 4463150877 ksi
LRFD modulus of elasticity (Ec): 4557295222 kesi
Std initial modulus of elasticity: 4074280688 ksi
LRFD initial modulus of elasticity: 4291186125 ksi
Std modulus of rupture: 0.580048 ksi
LRFD modulus of rupture: 0587873 ksi
Shear factor: 1

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

Click OK to apply the data and close the window.

Last Modified: 2/15/2024 10
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Similarly add another concrete material for the deck. Select a library concrete material by clicking on the Copy

from library... button in the Bridge Materials — Concrete window. The following window opens.

4D Library Data: Materials - Concrete - O X
. - - . DL |Modulus | Std modulus of | LRFD modulus of | Poisson’s st LRFD Modulus
Rane Cezciption Libary Lot foglilc 2ehy density | density elasticity elasticity ratio plodulus of rupture ‘
of rupture

Class A Class A cement concrete | Standard | 51/ Metric 28.00 0.0000108000 | 2400.00 | 2320.00 25426.08 2773036 0.200 3.33 3.33

¥ Class A (US) | Class A cement concrete | Standard | US Customary | 4.000 0.0000060000 0.150 0.145 3644.15 3986.55 0.200 048 048
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 2.60
Class B (US) | Class B cement concrete | Standard | US Customary | 2.400 0.0000060000 0.150 0.145 2822.75 3368.12 0.200 037 037
Class C Class C cement concrete | Standard | 51/ Metric 28.00 0.0000108000 | 2400.00 | 2320.00 25426.08 2773036 0.200 3.33 3.33
Class C (US) | Class C cement concrete | Standard | US Customary | 4.000 0.0000060000 0.150 0.145 3644.15 3986.35 0.200 048 048
PS 6.5 ksi PS 6.5 ksi {f'ci=5.5 ksi) Agency... | US Customary | 6500 | 5...| 0.0000060000 |  0.150 0.150 4887.73 5007.55 0.200 0.60 0.61

QK ‘ | Apply ‘ | Cancel

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

- Concrete window.

M Bridge Materials - Concrete

Mame: Class A (US)

Compasition of concrete:

Density (for dead loads):

Poisson's ratio:

Splitting tensile strength (fct):

LRFD Maximum aggregate size:

Initial compressive strength (f'ci

Description:  Class A cement concrete

Compressive strength at 28 days (f'c):  4.0000006

B

Normal

Density (for modulus of elasticity): 0.145

Coefficient of thermal expansion (a):  0.000008

Compute
Std madulus of elasticity (Ec): 3644147704
LRFD maodulus of elasticity {Ec): 3986.548657
Std initial modulus of elasticity: 0
LRFD initial modulus of elasticity: 0
Std madulus of rupture:
LRFD madulus of rupture: 0.48
Shear facton: 1

Copy to library...

ksi

ksi

lecf

lecf

1/F

ksi
ksi
ksi

ksi

Copy from library...

QK

Apply

Cancel

Click OK to apply the data and close the window.

Last Modified: 2/15/2024
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Add the following reinforcement material (Grade 60) and prestress strand (1/2"* (7W-270) LR) using the same

Copy from library technique. The windows will be populated as shown below.

M Bridge Materials - Reinforcing Steel - O st
Name: Grade 60
Description: 60 ksi reinforcing steel
Material properties
Specified yield strength (fy):  60.0000087 kesi
Modulus of elasticity (Es): 29000.004206 ksi
Ultimate strength (Fu): 90.0000131 ksi
Type
O rin
Epoxy
Galvanized
Copy to library... Copy from library... OK Apply Cancel
M Bridge Materials - PS Strand — O >
MName: 172" (TW-270) LR
Description: | Low relaxation 1/2"/Seven Wire/fpu = 270
Strand diameter: 0.3000 in
Strand area: 0.153 in*2
Strand type: Low Relaxation M
Ultimate tensile strength (Fu): | 270.000 kesi
Yield strength (fy): 243.000 ksi
Modulus of elasticity (E): 28500.00 kesi
Transfer length (Std): 25.0000 in
Transfer length (LRFD): 30,0000 in
Unit load per length: 0.520 Ib/ft
Epoxy coated
Copy to library.. | ‘ Copy from library... | | oK | | Apply | | Cancel

Last Modified: 2/15/2024 12
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Beam Shapes

To enter a prestress beam shape to be used in this bridge, expand the Beam Shapes node and Prestress Shapes
node in the Componenets tree as shown below.

O x

Workspace

LGN Components

= ) Companents
-- ahppurtenances

- |&) Beam Shapes
£ 53 Prestress Shapes
E‘ Box Beams
- @' | Beams
ETEE Beams
----- E‘ U Beams
- [ Steel Shapes
- [ Timber Shapes
#- [ Connectors
- [ Factors
- [EF LRFD Substructure Design Settings
B [ Materials

Click on the I Beams node in the Components tree and select New from the Manage group of the WORKSPACE
ribbon (or right mouse click on 1 Beams and select New or double click on | Beams in the Components tree). The

window shown below will open.

i | Bridge Workspace - PS11 ANALYSIS REPORTS ? - 0 X
TOOLS VIEW DESIGN/RATE REPORTING A
Restore [PV =" e - 2
& & » v —ﬁ
 Close Export Refresh Open] New ]| Copy Paste Duplicate Delete | 5.
Bridge Manage
Workspace ® x || Schematic 7 X || Report r X
Components
= EComponems
-- gAppurhenances
= |5} Beam Shapes
B [ Prestress Shapes
QBD)( Beams
< [ | Beam
gTee Bez U MNew
-égUBean Analyze
G- Steel Shap .
®. @ Timber Shi @ View Summary Report
B [ Connectors @ View Detailed Report
B gFactors i3 General Preferences
LRFD Substrug .
n
b B Materials B Close Bridge Warkspace

Last Modified: 2/15/2024
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D Prestress | Beam - O X
Name: Top flange type
®) Narrow
Description: Wide
Dimensions ."| Properties ] Mild steel ] Strand grid \'|
in
f———
)
k. S in
in
in in
[ in
L in
]
o
in
Copy to library... | | Copy from library... | | QK | | Apply | | Cancel

Select the Top flange type as Narrow and click the Copy from library... button. Select AASHTO Type Il and
click OK.

™ |ibrary Data: Prestress | Beamn Shapes — O X
. . . Top flange | Top flange | Bottom flange | Bottom flange | Top hauch | Bottom haunch
T

Name Description | Library | Units L A width height height
AASHTO TYPEI | AASHTO TYPE| | Standard | US Customary | 28 4.0000 12.0000 50000 16.0000 3.0000 5.0000
b AASHTOTYPEIl | AASHTO TYPE Il | Standard | US Custornary | 36 6.0000  12.0000 6.0000 18.0000 3.0000 6.0000
AASHTO TYPE Il | AASHTO TYPE Il | Standard | US Customary | 45 7.0000  16.0000 7.0000 22.0000 4.5000 7.5000
AASHTO TYPE IV | AASHTO TYPE IV | Standard | US Custorary | 54 8.0000  20.0000 5.0000 26.0000 £.0000 9.0000

0K | | Apply | | Cancel
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The beam properties are copied to the PS | Beam window as shown below.

M Prestress | Beam - O >
MName: AASHTO TYPEII Top flange type
AASHTO TYPEI ® Narrow
Description: Wide
Dimensions .‘| Pmpertles. Mild steel ) Strand grid .\‘
12,0000 in
—l
6.0000 in
3.0000 in
6.0000 in 36.0000 in
6.0000 in
? 6.0000 in
o —
18,0000 in
| Copy to library... | | Copy from library... | ‘ OK | ‘ Apply ‘ | Cancel |

Select the Strand grid tab and modify the possible prestress strand locations as shown below.

Dy Prestress | Beam - O X
Narme: AASHTO TYPEII Top flange type
AASHTO TYPEII
Description:
Dimensions Pmperties. Mild steel ] Strand grid "|
‘ CEEEIRISEE Haorizontal spacing ‘
Row no. | Mo. of strands. from bottom (in)
(in)
2 1 8 3.0000 2.0000
2 6 5.0000 2.0000
Distace 3 4 7.0000 2.0000
4 4 9.0000 2.0000
5 2 11.0000 2.0000
6 2 13.0000 2.0000
7 2 15.0000 2.0000
8 2 17.0000 2.0000
] 2 19.0000 2.0000
10 2 21.0000 2.0000
1 2 23.0000 2.0000
12 2 25.0000 2.0000
13 2 27.0000 2.0000
14 2 29,0000 2.0000
15 2 31.0000 2.0000
16 2 34.0000 2.0000
| New | ‘ Duplicate | | Delete ‘
| Copy to library... | | Copy from library... ‘ | OK | ‘ Apply | | Cancel ‘

Click OK to apply the data and close the window.
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Bridge - Appurtenances
To enter the appurtenances to be used within the bridge, expand the tree branch labeled Appurtenances. To define
a parapet, select Parapet and click on New from the Manage button on the WORKSPACE ribbon (or double click

on Parapet in the Components tree).

o | Bridge Workspace - PS11 ANALYSIS REPORTS
FW  DESIGN/RATE  REPORTING "

TOOLS Wl
@ Restore g Ve e

S Hoaee | ] 5

date Save | Chse Export Refesh | Open | New | Copy Paste Duplicate Delete | Schematic

& Reve

Manage

Schematic ® x || Report 7 x

wGEnEric
B Median

- B Parap

wRaiIing U New

- Peeamshs Analyze |

. 9‘ Connectol .
. g Factors @ View Summary Report 1 x
- [ LRFD Sub: View Detailed Report
) g Materials i3k General Preferences
Close Bridge Workspace

Enter the parapet details as shown below.

&M Bridge Appurtenances - Parapet — O >
Marmne: | Barrier Rail |
Standard Drawing I-131
Description:
All dimensicns are in inches
I:I Additional load: I:I kip/ft Parapet unit load:
| 0.1500 kcf
2.0000
6.0000 —| r 7.0000  Calculated properties —
Eeference L I Roadway Net centroid (from
Lire + | 00000 Surtace referance ling):
5078 in
19.0000 Total load:
& | 10,0000 0.305 kip/ft
$ 100000 |
Back. Front :: 3.0000
| Copy from library... | | QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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The default LRFD dynamic load allowance and default LRFD factors will be used.

The partially expanded Bridge Workspace tree is shown below.

Workspace - ox

Components
= ¢y P31

= B3 Components
b, Barrier Rail
JL AASHTO TYPE Il
I PSEOKs
I Class & (US)
- % 1/2° (TW-270) LR
- @ Grade 60
- [ Diaphragm Definitions
~ [ Lateral Bracing Definitions
- |2 SUPERSTRUCTURE DEFINITIONS
----- | BRIDGE ALTERMATIVES

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.

% Mew Superstructure Definition *

(®) Girder system superstructure
Girder line superstructure Superstructure definition wizard

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinfarced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

| OK || Cancel |

Select Girder system superstructure, click OK and the Girder System Superstructure Definition window will

open.
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Enter the data as shown below.

£ Girder System Superstructure Definition

Definition | Analysl's. Specs ) Engine D

Name: Span 1 and 3 Definition
Description:
Default units: US Customary w Enter span lengths
along the reference
Number of spans: 18 lines
Number of girders: 6 |S Length
Span Ity

r 1 I 52.125

Harizontal curvature along reference line

Start tangent length:
Radius:

Direction:

End tangent length:

Design speed:

Superelevation:

Distance from PC to first support line:

Distance from last support line to PT:

Modeling
]

I:‘ With frame structure simplified definition

Deck type:

Concrete Deck w

For PS/PT only
Average humidity:
%

Member alt. types
D Steel

P/S

[rc

D Timber

e

oK ‘ | Apply ‘ | Cancel

Click OK to apply the data and close the window.

The partially expanded Bridge Workspace tree is shown below.

Workspace -ox

Erldge Components
B @@ Pt
B 9 Components
s Barrier Rail
L AASHTO TYPE Il
I Ps60Ksi
T Class A (US)
88 1/2° 7W-270) LR
- @ Grade 60
- [ Diaphragm Definitions
@ Lateral Bracing Definitions
- &2 SUPERSTRUCTURE DEFINITIONS
- b Span 1and 3 Definition
- =} Impact/Dynamic Load Allowance
2 Load Case Description
- £&F Framing Plan Detail
(7 Bracing Deterioration
- BSC Bracing Spec Chack Selection
- T Structure Typical Section
2Hr Superstructure Loads
- [ Concrete Stress Limits
[ Prestress Properties
- [a’ Shear Reinforcement Definitions
- &) MEMBERS
Ic
Ic
Ic
Ica
IGs
Ice
- |&3 BRIDGE ALTERNATIVES

[

Last Modified: 2/15/2024
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Load Case Description

Double-click on the Load Case Description node in the Bridge Workspace tree to open the Load Case

Description window. Click on the Add default load case descriptions button to create the following load cases.

™ Load Case Description - m} x
Load case name Description Stage Type UL
(days)
Dcl DC acting on non-composite section Mon-composite (Stage 1) - | DDC -
DC2 DC acting on long-term compaosite section | Compasite (long term) (Stage 2) ~ | D.DC N
oW DW acting on long-term composite section | Compaosite (long term) (Stage 2) = | DDW -
» SIP Forms Weight due to stay-in-place forms Mon-composite (Stage 1) - | DDC =

*Prestressed members only aad defau_lt If)ad | New | | Duplicate ‘ | Delete |
lcase descriptions|

| OK | | Apply | | Cancel ‘

Click OK to apply the data and close the window.

Structure Framing Plan Detail — Layout

Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure
Framing Plan Details window. Enter the data as shown below.

&M Structure Framing Plan Details - [m} *

Number of spans: Number of girders:

| Layout.l' D\aphragms'

Girder spacing orientation

®) Perpendicular to girder

EERREE [d:;f:es] Along support
L4 1 0.000
2 0.000 Girder spacing
Girder (ft)

bay | Start of | End of

girder | girder

I 1 ?.8333' 7.83

2 7.83 7.83

3 7.83 7.83

4 7.83 7.83

5 7.83 7.83

OK | ‘ Apply | | Cancel
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Structure Framing Plan Detail — Diaphragms
Switch to the Diaphragms tab to enter diaphragm spacing. Click the Diaphragm wizard... button to add
diaphragms for the entire structure. Select the desired framing plan system and click the Next button. Enter the

following data on the window shown below.

M Diaphragm Wizard et

Select the desired framing plan system:

r f'_" f' "*——.___f _f —— ..’ —_— Y

D Diaphragm Wizard et

Diaphragm spacing

(@ Enter number of equal spaces per span

Enter equal spacing per span

Enter groups of equal spacing

Support diaphragm load: kip
Interior diaphragm load: kip
Span Length Number of
P (ft) equal spaces
b 1 52.13 2
< Back | | Finish | | Cancel

Click the Finish button to add the diaphragms. The Diaphragm Wizard will create diaphragms for all the girder

bays in the structure.
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The diaphragms created for Girder bay 1 are shown below.

£ Structure Framing Plan Details - m] X
Number of spans: | Number of girders: &
Layout Diaphragms
Gird 1 v Copy bay to. Diaphragm
rderbay. LY 9Py bay to-. wizard...
Start End
Support distance D':F"’"iag'“ Mumber | Length distance Load Torfresr
number (f) p::t,ng of spaces (ft) (ft) (kip) phrag!
Left girder = Right girder Left girder | Right girder
> 1 s 0 0 0 1 0 0 0 --Mot Assigned--
1 - o 0 26,0625 1| 260625 26.0625 26.0625 --Not Assigned--
1 - 52125 52123 o 1 0 52,125 52,125 --Not Assigned--
New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.

Schematic - Framing Plan Detail
While Framing Plan Detail is selected in the Bridge Workspace tree, open the schematic for the framing plan by
selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the Bridge

Workspace and select Schematic from the menu).
o | Bridge Workspace - PS11 ANALYSIS REPORTS ? - 0 X
WORKSPACE VIEW DESIGN/RATE REPORTING -

TOOLS
i k3 3 = —
idaste Save  Close Export Refresh | Open MNew Copy Paste Duplicste Delet] | Schematic

Bridge Manage

Workspace ® x | Schematic LI

I?ﬂ Components
M psi1
B 3 Components
I, Barrier Rail
- 1L AASHTO TYPE NI
- T PS60Ksi
T Class A (US)
- 88 172" (TW-270) LR
- @ Grade 60
2 Diaphragm Definitions
@ Lateral Bracing Definitions
=+ [ SUPERSTRUCTURE DEFINITIONS
B hed Span 1 and 3 Definition
- =4 Impact/Dynamic Load Allowance
- gtk Load Case Description
A& Framing Plan Detail
- [ Bracing Deterioral =5 Open
- BSC Bracing Spec Chag Analyze

Report LI

Analysis

o .
- xz:r::::;)‘::’:{; @ View Summary Report
BConcreﬂe Stress Li @' View Detailed Report

. [ Prestress Properti{ (Y Schematic
- [ Shear Reinforcem| 8§ General Preferences

e e MEMBERS Close Bridge Workspace
- %) BRIDGE ALTERNATIVES
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The following schematic will be displayed.

Schematic —-ox
Framing plan v X
B ka4 B S oe |v _
PSN
Bridge Over Shoal Creek - Span 1and 3 Definition
SR53/
2102023
— 8211 —
R Y 00.0 deg.
1 v
A
. [1-1 Gl T ha
=] i 2
i i o
1 - -
5 -1 22 o )
i i o
I ! 3
. = Goea N X
] i 2
" : I3
I ¥
. 4-1 Ches . 43
2 i =1
h : [
I 3
. lB1 Gslf»z . 53
2 1 2
i [ i
kL X
(<]

Structure Typical Section - Deck

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

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

M Structure Typical Section

Distance from left edge of deck to i Digtance from right
superstructure definition ref. line

edge of deck to

|, superstuciure definition ref. line

Computed right overhang:

I -
J— Superstructure Definition
\ . afccg(ness ! Reference Ling
'
Leftoverhang |, 5 »_J Right overhang
Deck Deck (cont'd) Parapet  Median Railing  Generic  Sidewalk  Lane position
Superstructure definition reference line is  within ~  the bridge deck.
Start End

Distance from left edge of deck to PR P 23375 &
superstructure definition reference line: w==ie s
Distance from right edge of deck to P R
superstructure definition reference line: =i ft 2375 f
Left overhang: 3.7917 ft 37917 ft

Striped lanes

Wearing surface

OK

Apply

Cancel

Last Modified: 2/15/2024
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Structure Typical Section — Deck (cont’d)
The Deck (cont’d) tab is used to enter information about the Deck concrete and the Total deck thickness. The
Total deck thickness is used to compute the dead load for the deck. The material to be used for the deck concrete is

selected from the list of bridge materials. Enter the data as shown below.

4 Structure Typical Section - O X
Distance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line |, superstiucture defirition ref. line
I
Superstructure Definition
Deck b—
\ . Ih?tl::kness ! Reference Line /
I 1
Left owerhang Riight overhang
Deck | Deck (cont'd) I" Parapet ‘ Median ‘ Railing | Generic | Sidewalk | Lane position | Striped lanes | Wearing surface '|
Deck concrete: Class A (US) w
Total deck thickness: 7.0000 in
Load case: Engine Assigned v
Deck crack control parameter: kip/in
Sustained medular ratio factor: | 3.000
Deck exposure factor:
OK | ‘ Apply ‘ | Cancel
Structure Typical Section — Parapets
Add two parapets as shown below.
4 Structure Typical Section — a x
Back Front
| Deck | Deck(contd) | Parapet | Median | Railing | Generic | Sidewalk | Lane position | Striped lanes | Wearing surface |
Edge of deck | Distance at | Distance at Front f
Name Load case Measure to | dist. measured | start end o
from ) e orientation
+ Barrier Rail ~ | DC2 ~ | Back = | LeftEdge - 0.00 0.00 | Right
Barrier Rail - | DCc2 - Back - | RightEdge ~ 0.00 0.00 | Left
New | [ Duplicate | [ Delete |
[ ok | ey || Cancel |
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Structure Typical Section — Lane Positions

Select the Lane position tab and use the Compute... button to compute the lane positions. A window showing the

results of the computation opens. Click Apply to apply the computed values.

M Compute Lane Positions
Distance from left edge of = Distance from right edge of | Distance from left edge of | Distance from right edge of
travelway to superstructure | travelway to superstructure | travelway to superstructure  travelway to superstructure
Travelway L . L . N . L .
number 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)
¥ |I| -22.125 22,125 -22.125 22,125
Apply Cancel
D Structure Typical Section - [m| X
&) e
(B, 4— Superstructurs Defintion Reference Line
'| Travelway 1 ‘ Travelway 2 ) |'
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
T ‘ travelway to superstructure | travelway to superstructure | travelway to superstructure = travelway to superstructure
r:auvnil‘:eary definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (A) at end (B)
{ft) {ft) (ft) (ft)
» 1 -22.125 22,125 -22,125 22125
LRFD fatigue
Lanes available to trucks:
Override  Truck fraction: Compute New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.
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Schematic — Structure Typical Section
While Structure Typical Section is selected in the Bridge Workspace tree, open the schematic for the structure
typical section by selecting the Schematic button on the WORKSPACE ribbon (or right click on Structure

Typical Section in the Bridge Workspace and select Schematic from the menu).

o | Bridge Workspace - PS11 ANALYSIS REPORTS. ER R =
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING P
o = =
L HIEeR B ’ E@
Validate Save Close Export Refresh QOpen Ne Copy Paste Duplicate Deletq | Schematic
Bridge Manage
Workspace ® x || Schematic 1 x || Report ax

@ Components
4Dy PST1
[ Components

L Barrier Rail
- 0L AASHTO TYPEII

T PS6OKsi
- T Class A {US)

i 172" (7W-270) LR
- @ Grade 60
- [ Diaphragm Definitions
[ Lateral Bracing Definitions
£t [ SUPERSTRUCTURE DEFINITIONS
trrd Span 1 and 2 Definition
1 Impact/Dynamic Load Allowance
- &4 Load Case Description
4EF Framing Plan Detail
- [ Bracing Deterioraticn
- BSC Bracing Spec Check Selection
1 Structure Typical Sect*
- g Superstructure Loads
[ Conerete Stress Limit]
- [ Prestress Properties

Analysis

= Open
Analyze
@ View Summary Report

i g:;‘:;;z;‘;mmemem @, View Detailed Report
[ BRIDGE ALTERNATIVES G| Schematic

{;‘ ‘General Preferences
Close Bridge Workspace

Schematic

-
B kS s @Y H o ;

FS11

Bridge Over Shoal Creek - Span 1 and 3 Definition

SR-53/

2/10/2023
46'-9 1/8" )
44'-3 1/8"

39 1/2" S@7'-10" = 39-2" 39 5/8"
T T 1
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Concrete Stress Limits

A Stress Limit defines the allowable concrete stresses for a given concrete material. Double click on the Concrete
Stress Limits node in the Bridge Workspace tree to open the Stress Limit Sets — Concrete window. Enter the data
shown above the Compute button and select the PS 6.0 ksi material from the drop-down menu of the Concrete
material. Click the Compute button. Default values for the allowable stresses will be computed based on the
Concrete material selected and the AASHTO Specifications. A default value for the Final allowable slab

compression is not computed since the deck concrete is typically different from the concrete used in the beam.

M Stress Limit Sets - Concrete — O >
Mame: 6.0 Ksi Stress Limit
Description:
Corrosion condition: Moderate w

Final allowable tension stress limit coef. (US) override:

Concrete material: PS5 6.0 Ksi e
LFD LRFD
Initial allowable compression: 3 ksi 3.25 ksi
Initial allowable tension: 0.2 ksi 0.2 ksi
Final allowable compression: 3.6 ksi 3.6 ksi
Final allowable tensicn: 04654031 k=i 04654031 ksi
Final allowable DL compression: 2.4 ksi 27 ksi
Final allowable slab compression: ksi ksi
Eriil-ﬁ-g?;;ibtliﬁo mpression: 24 ksi 54 ksi
oK Apply Cancel

Click OK to apply the data and close the window.
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Prestress Properties
Double click on the Prestress Properties node in the Bridge Workspace tree to open the Prestress Properties
window. Define the prestress properties as shown below. Since the AASHTO Approximate method is used to

compute the losses, only the information on the General P/S data tab is required.

D Prestress Properties — O X

MName: | 1/2" LR AASHTO Loss

General P/5 data .I'| Loss data - lump sum | Loss data - PCI ."|

P/S strand material: 1/2° (TW-270) LR w Jacking stress ratio: 0.750

Loss method: AASHTO Approximate v| PS5 transfer stress ratio:
Transfer time: 24.0 Hours
Age at deck placement: | 21.00 Days
Final age: 36525.00 Days

Loss data - AASHTO
Percentage DL: | 0.0 %

|:| Include elastic gains

0K | | Apply | | Cancel

Click OK to apply the data and close the window.
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Shear Reinforcement

Define shear reinforcement to be used by the girders. Expand the Shear Reinforcement Definitions on the Bridge
Workspace tree, select the Vertical node and click on New from the Manage group of the WORKSPACE ribbon
(or double click on Vertical).

o | Bridge Warkspace - PS11 ANALYSIS REPORTS 7 - 0 Xx
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING a
B - | ST = ERESE ™
Validate Save Close Export Refresh Open Co Pa D ate Delete | Schem
Bridge Manage
Waorkspace * x || Schematic ® x || Report L

@ Components
4 Ps11
B [ Components
- [ Diaphragm Definitions
-+ [ Lateral Bracing Definitions
- 53 SUPERSTRUCTURE DEFINITIONS
Bl yrrf Span 1 and 3 Definition
- Impact/Dynamic Load Allowance
-k Load Case Description
- &F Framing Plan Detail
[ Bracing Deterioration
- BSC Bracing Spec Check Selection
T Structure Typical Section
2 Superstructure Loads.
- [ Concrete Stress Limits
W Prestress Properties
&5 Shear Reinforcement Definitions
| B Vertic
----- [ Horize| | | Mew
& [ MEMBERS Analyze
|5 BRIDGE ALTERNA|

Analysis LS

T

@ View Summary Report
lal View Detailed Report

{5 General Preferences
Close Bridge Workspace

™ Shear Reinforcement Definition - Vertical - O it

MName: | #5 Stirrup |

—[—

Material: | Grade 60 vl

Bar size: | 5 |

Number of legs: 2.00

Inclination (alpha): Degrees

—— Vertical
Shear
Reinforcement

| OK | | Apply | | Cancel

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

Workspace -0 x

Components
= My Ps11
- WComponenB
- [ Diaphragm Definitions
[ Lateral Bracing Definitions
5 &) SUPERSTRUCTURE DEFINITIONS
- b Span 1 and 3 Definition
S} Impact/Cynamic Load Allowance
- 4+ Load Case Description
- A Framing Plan Detail
- [ Bracing Deterioration
- BSC Bracing Spec Check Selection
- B Structure Typical Section
- e Superstructure Loads
- | Concrete Stress Limits
L G 6.0 ksi Stress Limit
|3 Prestress Properties
L. @1/2" LR AASHTO Loss
-\ Shear Reinforcement Definitions
- 5 Vertical
----- [ #5 stirrup
E,;J Horizontal
- |£) MEMBERS
w- I G1
Iaz
Ia
Ica
Ics
w- I G6
""" | BRIDGE ALTERNATIVES

Describing a member

Double-click on the member G1 in the Bridge Workspace tree to open the Member window. The Member
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.

M Member - O X

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

Description:

Existing = Current | Member alternative name  Description

Number of spans:

Span
S?Zﬂ length
' (/)
> 1 52125

0K Apply Cancel
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Defining a Member Alternative
Double-click on MEMBER ALTERNATIVES in the Bridge Workspace tree for member G1 to create a new
member alternative. The New Member Alternative window shown below will open. Select Prestressed

(pretensioned) concrete for the Material type and PS Precast | for the Girder Type.

D New Member Alternative X
Material type: Girder type:

Post tensioned concrete PS Precast Box

Prestressed (pretensioned) concrete PS Precast |

Reinforced concrete PS Precast Tee

Steel PS Precast U

Timber

| 0K | | Cancel |

Click OK to close the window and create a new member alternative.

The Member Alternative Description window will open. Enter the data as shown below. The Schedule based

Girder property input method is the only input method available for a prestressed concrete girder.

™ Member Alternative Description - m] *
Member alternative: | Exterior Girder
Description " Specs | Factors Engine | Import | contral options .'|
Description: Material type:
Girder type:
Modeling type:
Default units: | US Customary bt
Girder property input method
L}
Self load Default rating method:
Load case: Engine Assigned - LFR A
Additional self load: kip/ft
Additional self load: E
Crack control parameter (£} Exposure factor D Use creep
Top of beam: kip/in Top of beam:
Bottom of beam: kip/in Bottom of beam:
0K | ‘ Apply | ‘ Cancel

Click OK to apply the data and close the window.

Last Modified: 2/15/2024 30



PS11 - Bridge Over Shoal Creek

Beam Details — Span Detail
Next describe the beam by double clicking on the Beam Details node in the Bridge Workspace tree. Enter the data

as shown below.

M Beam Details — O X
‘ Span detail I‘ Stress limit ranges | Slab interface ‘ Web end block ..|
. Beam projection
Span B h Girder Prestress N

number eam shape material properties " Leftend | Right end
(in) (in)

» 1 AASHTO TYPE Il ~ | PS 6.0 Ksi * | 1/2" LR AASHTO Loss - 7.5000 7.5000

0K ‘ | Apply | | Cancel

Beam Details — Stress limit ranges
Select the Stress limit ranges tab and enter the data as shown below. Note that stress limit ranges are defined over

the entire length of the precast girder, including the projections of the girder past the centerline of bearing which

were entered on the Span detail tab.

M Beam Details — ] *
Span detail Stress limit ranges Slab interface ~ Web end block
Start End
ni:akl:er Name distance Le(nfgth distance
(ft) (ft)
> 6.0 Ksi Stress Limit ~ 0 53375 53.375
New Duplicate Delete
oK Apply Cancel
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Beam Details — Slab interface

Select the Slab interface tab and select Intentionally Roughened as the Interface type.

™ Bearn Details - O

| Span detail ] Stress limit ranges ] Slab interface | Web end block |

Interface type: Intentionally Roughened |+
Default interface width to beam widths:

Interface width: in

Cohesion factor: 0.280 ksi

Friction factor: 1.000

K1: 0.300

K2: 1.800 ksi

QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Strand Layout

Expand the Strand Layout node in the Bridge Workspace tree and open the Span 1 window. Use the Zoom
buttons on the right side of this window to shrink/expand the schematic of the beam shape so that the entire beam is
visible.

Select the Description type as Strands in rows and the Strand configuration type as Harped. Define the

following strand layout at midspan by selecting the strand positions in the right hand schematic.

&M Strand Layout - Span 1 — m} X

Description type % aQé B%= |[160% v

Pand CGS only (@ Strands in rows

nd positions generated by the REVISED mathad
Strand confi . Plazse refer to Help for 2 description of this meshod
trand configuration type

9 e V| Symmetry

Straight/Debonded
® Harped

Harped and straight debonded

® Mid span
Harp point locations
Left end
o Harp Distance Radius
Right end N
- point (ft) {in)
Left 0.00 0.0000
Right 0.00 0.0000
Mumber of strands = 24
Number of harped strands = 0
CG of strands (measured from bottom of section) = 8.08 in
Legend
No strand at this position at the current section location.
“ Mo strand at this position at the current location but 3 strand is harped ta this position.
strand occupies this position at the current section location
@ 2 trend jes this posit ion Ibcati
@ The strand is debonded from the end of the beam to the current section location
@ The strand is debonded from the mid-span to the curent section location.
() The strand is debonded at other section location. Hover over the strand for more information.
& harped position of  harped strand.
@ The harped position of 3 harped strand.
oK | | Apply | ‘ Cancel @ The mid-zpan posttion of 2 harpad sirand.

' The mid-span position of one strand and the harped position of another strand.
@ wiid steel
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Now select the Left end radio button and enter the following harped point locations at the left end of the precast
girder. The harped strands can be defined at the left end of the span by selecting harped strand locations in the right

hand schematic. Define the following harped strands in the position as shown below.

My Strand Layout - Span 1 — O X
Description type k( Q El & @ %’ L 160%

P and CG5 only o Strands in rows

Strand configuration type Symmetry

Straight/Debonded

o Harped

Harped and straight debonded
Mid span

o Left end

Harp point locations

Harp = Distance = Radius

point {ft) {in}
¥ Left 16.6873 0
Right | 16.6873 0
MNumber of strands = 24
Mumber of harped strands = 4
CG of strands (measured from bottom of section) = 11.42in
Legend:
Mo strand at this position at the cumrent section location.
% Mo strand at this pasition 2t the current locstion but 3 strand is harped to this position.
strand occupies this position at the current section location.
® :tang ies th it h lacati
@ The sirand is debonded from the end of the beam to the current section location.
® The strand is debonded from the mid-span to the current section location.
\._! The strand is debonded at other section location. Hover over the sirand for maore information.
® The harped position of a harped strand
@ The mid-span position of 3 harped strand
ok Aol Cancel ) The mid-span pesition of one strand and the harped position of another strand.
y ancel
PRl ® il stz

Click OK to apply the data and close the window.

Last Modified: 2/15/2024 34



PS11 - Bridge Over Shoal Creek

Deck Profile
Next open the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree and

enter the data describing the structural properties of the deck. The window is shown below.

M Deck Profile - [m] *

Type: PS Precast|

Deck concrete Reinforcement

Start effective | End effective = Start effective | End effective

Materia Support dé‘:‘::ce Length dlf;ﬁce f;:‘:i:“;:s' flange width  flange width  flange width | flange width .
number = ) = = [5td) [5td) (LRFD) {LRFD)
{in) (in) (in) in)

b 1 v 0 52125 52125 7 %0 90 %0 90 8

Compute from

N New Duplicat Delet
typical section... ew uplicate elete

oK Apply Cancel

No deck reinforcement is described. Close the window by clicking OK.

Haunch Profile
The haunch profile is defined by double-clicking on the Haunch Profile node in the Bridge Workspace tree. Enter

data as shown below.

£ DS Haunch Profile - o x
|
i I
zl !ﬂ J
= 74
| S Length al 7 2 z z4 v Y2 3
e distance : : : i i
number | % #) - (i) (i) (in) () (in) (in) ()

5 0 52,125 52.125 0 0 0 395 2 2 0

New Duplicate Delete

oK Apply Cancel

Click OK to apply the data and close the window.
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Shear Reinforcement Ranges

Double-click on the Shear Reinforcement Ranges node in the Bridge Workspace tree to open the PS Shear
Reinforcement Ranges window. The PS shear reinforcement ranges are entered as described below. The vertical
shear reinforcement is defined as extending into the deck on the Vertical tab of this window. This indicates
composite action between the beam and the deck. Data does not have to be entered on the Horizontal tab to indicate
composite action since that has been defined by extending the vertical bars into the deck. Create a new row after

completing the current row. The Start distance of the new row will be populated with the End distance of the

current row.

M PS Shear Reinforcement Ranges

‘ Start Digtance » ‘Sgacing'

Vertical Horizontal
Span: 1 v
Extends
Name into
deck
» | #5 Stirrup w7
#5 Stirrup A
#5 Stirrup e
#5 Stirrup e
#5 Stirrup g
#5 Stirrup e
#5 Stirrup A
#5 Stirrup e
#5 Stirrup e
#5 Stirrup g
Stirrup wizard... Stirrup design tool...

Start
distance
(ft)

0125
3.375
5875
11.875
25.375
28
415
47.5

50

View calcs

Number of
spaces

- O

. End
Spacing Length dictance

(in) () i

1.5 0.125 0.125

3 3.25 3375

6 25 5.875

12 6 11.575

18 13.5 25.375

15.75 2,625 28

18 13.5 415

12 6 475

6 2.5 50

3 3.25 53.25

New Duplicate Delete
QK Apply Cancel

Click OK to apply the data and close the window.

The description of the exterior girder for this superstructure definition is completed.

Last Modified: 2/15/2024

36




PS11 - Bridge Over Shoal Creek

Schematic — Exterior Girder (E) (C) (member alternative)

While Exterior Girder (E) (C) member alternative is selected in the Bridge Workspace tree, open the schematic
for the member alternative by selecting the Schematic button on the WORKSPACE ribbon (or right click on
Exterior Girder (E) (C) in the Bridge Workspace and select Schematic from the menu).

o | Bridge Workspace - P11 ANALYSIS REPORTS ERE I = I

WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

P
A Check Qut : el 73 5 B[R —
T - SC |m  [OE -
o Validate Save Close Export Refresh | Open Mew Copy FPacic Duplicate Delete| Schematic
Bridge Manage
Workspace 2 x || Schematic ® x || Report LI
m(:umponems
. {5 MEMBERS “
= IGl
|- 2 Member Loads
A Supperts
() MEMBER ALTERNATIVES
2 T Exerior Girder () ((1
.. AT Default Material| 9 Espand Branch
dimpact/Dynamid @ Collapse Branch
- %, Beam Details [ ——
U Shrinkage Time | = Open
- &% Effective Suppo Copy
* [ Mild Steel Layol [ Duplicate
[ Strand Layout % Delete
- &= Deck Profile
5= Haunch Profile Analyze
- ¥ Shear Reinforcef 2] Validate
&, Live Load Distrily [ View Summary Report
I ~- [P Points of Interes [g viey Detailed Report
E G2 .
B I A iz
B T4 P* Export to PS Design Tool
b §65 i General Preferences
E G6 =
Ed Close Bridge Works
" [ BRIDGE ALTERNATIVES B3 close Bridge Woriapace
Schematic -

PS profile -

B EaQe MY =0

PS11
Bridge Over Shoal Creek - Span 1 and 3 Definition - G1
211072023

Beam Lengths 53'-4 1/2"

Horz. Shear Reinf. Spacing

Vert. Shear Reinf. Spacing 13 SPAS SPA @6 SPA. @ 1'-0"=§_"—0" 9 SPA @ 1'-6"-2 SPA. @ 1'-3 3/4"=2'9 SPA @ 1'-6"=13-6" 6 SPA.@ 15 SPA13 SPA @ 3"=3-3"
- - - et - -~ = - b

Debonded Strands

Beam Projections ol 7 172" T 1f2"~u
Bearing Offsets
Span Lengths » 52'1 1/2"

MNotes:

* All beam length dimensions are horiz.
* X denotes diaphragm locations.
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Copy of exterior girder to an interior girder (G2) and check the Deck Profile and Haunch Profile

Create a copy of the Exterior Girder member alternative. To make a copy, click on the Exterior Girder (E) (C)
member alternative in the Bridge Workspace tree and click the Copy button from the Manage group of the
WORKSPACE ribbon (or right-click on Exterior Girder and select Copy from the menu).

B | Bridge Workspace - PS11 ANALYSIS REPORTS ? - 0 X

DESIGN/RATE REPORTING ~

cBSL B (Y » B -

Open Nlew | Copy | Paste Duplicate Delete | Schematic

Bridge Manage

Workspace ® x || Schematic r X

Iﬂﬂ Components

. EMEMBERS .
CR el
l 2 Member Loads

Report LI

zsuppoﬂs
- [ MEMBER ALTERNATIVES
B T Exterior Girder B0

- LT Default Ma %] Expand Branch
« 4 Impact/Dyn @ Collapse Branch
I Beam Detai
- {1 Shrinkage T & Open
- E Effective Su Copy
B T Mild Steel U [T Duplicate
B B Strand layd 52 Delete
- =1 Deck Profile
fal
- =1 Haunch Prg Anf-alyze
- E Shear Reinf| (2 Velidate
kb Liveload Oy @ View Summary Report
""" W Paints of In @, View Detailed Report
Ei § g; @ Schamatic
B T4 P* Export to PS Design Tool
B I G5 % General Preferences
w166 Close Bridge Workspace
----- &) BRIDGE ALTERNATIVES
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Now click on the MEMBER ALTERNATIVES node under the member G2 in the Bridge Workspace tree and
click the Paste button from the Manage group of the WORKSPACE ribbon (or right-click on MEMBER
ALTERNATIVES and select Paste from the drop-down menu).

br | Bridge Workspace - PS11

WORKSPACE

A Check Qut = E i Restore
=
$ Dot

4 Check In
Save

BRIDGE WORKSPACE

Validate

TOOLS VIEW
& O

Close Export Refresh

ANALYSIS REPORTS ?

DESIGN/RATE REPORTING I

= 2 ()|

New Copy] Paste

Manage

Workspace

Components

rox

Schematic

- BSC Bracing Spec Check Selection
m Structure Typical Section
- 2t Superstructure Loads
- H’ Concrete Stress Limits
- ﬂ' Prestress Properties
- ﬂ' Ehear Reinforcement Definitions
- |3 MEMBERS
B IGl
- gde Member Loads
- g% Supports
B 2 MEMBER ALTERNATIVES
B I Exterior Girder (E) (C)
IaGz
- gde Member Loads
- g4 Supports
~ [ MEMBER ALTERNATIVES

Analysis

IcG3

MNew

I G4

Paste

T
e

IGs
#- I Ga
) BRIDGE ALTERNATIVES

Analyze
View Summary Report
View Detailed Report

B & pe Rlioc

General Preferences

Close Bridge Workspace

Last Modified: 2/15/2024

39




PS11 - Bridge Over Shoal Creek

Double click on the copied member alternative and rename it as shown below.

M Member Alternative Description - O
Member alternative: | Interior Girder |
Description -"| Specs ] Factors 1 Engine 1 Import 1 Control options -\'|
Description: Material type: | Prestressed (Pretensioned)
Girder type: PS5 Precast
Modeling type: | Multi Girder System
Default units: | US Customary |
Girder property input method
Self load Default rating method:
Load case: | Engine Assigned | | LFR |
Additional selfload: | | kip/ft
Additional self load: I:I %
Crack control parameter (7) Exposure factor [ Use creep
Top of beam: I:l kip/in Top of beam: I:l
Bottom of beam: I:l kip/in Bottom of beam: I:l
0K | | Apply | | Cancel
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The Bridge Workspace tree will be updated with the new copy as shown below.

Workspace - o x

Eridge Compaonents
- My PS1

- [ Compaonents
- [ Diaphragm Definitions
2 Lateral Bracing Definiticns
MFF LRFD Multiple Presence Factors
E¢ Environmental Conditions
OF Design Parameters
- Eﬁ SUPERSTRUCTURE DEFINITIONS
'm-f Span 1 and 3 Definition
— % Impact/Dynamic Load Allowance
| pad Case Description
- 2 Framing Plan Detail
@ Bracing Deteriaration
- BSC Bracing Spec Check Selection
- I Structure Typical Section
- oHr Superstructure Loads
[ Concrete Stress Limits
[ Prestress Properties
Ej' Shear Reinforcement Definitions
i MEMBERS
g I Gl
- oy Member Loads
" Supports
i) MEMBER ALTERNATIVES
# T Exterior Girder (E) (C)
B I Gz
- oy Member Loads
& Supports
2 MEMBER ALTERNATIVES
& I Interior Girder () (C)
I G3c2)
I G452
- T G5(G2)
#- I G6
- kf Span 2 Definition
#- [ BRIDGE ALTERMATIVES

i
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Link all other interior girders (G3, G4 and G5) to G2
To link the interior girder G3 to G2, double click on the G3 node in the Bridge Workspace tree (or select G3 and
click the Open button from the Manage group of the WORKSPACE ribbon). This opens the Member window for

this girder as shown below.

o | Bridge Workspace - PS11 ANALYSIS REPORTS 7?7 - 0 X
BRIDGE WO! C WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING -
Check Qut [ % Restore [ e = iy [ - p—
: Check In E zRe-ﬁert é ot & - = ' ﬁ -
Validate Save Close Export Refresh Open |New Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace 2 x || Schematic 2 x || Report 1 x

Components

- s
B a Companents
B Diaphragm Definitions
- ﬂ Lateral Bracing Definitions
- WFFLRFD Multiple Presence Factors
- EE Environmental Conditions
- OF Design Parameters
= [ SUPERSTRUCTURE DEFINITIONS
- brf Span 1 and 3 Definition
- =} Impact/Dynamic Load Allowance
- 2% Load Case Description
- 45F Framing Plan Detail
w Bracing Deterioration
- BSC Bracing Spec Check Selection
m Structure Typical Section
~ e Superstructure Loads Analysis p x
[E7 Concrete Stress Limits
w Prestress Properties
g pShear Reinforcement Definitions
- |2 MEMBERS
- Ia
g <z
- I@
e Member Loads
- @ Supports
----- [ MEMBER ALTERNATIVES
- T4
- IG5
e
----- ) BRIDGE ALTERNATIVES

e
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From the menu options under Link with, select G2 as shown below.

M Member - O X
Member name: | G2 Link with: | -- None -- v
| - None --
Description: G1
G2
Existing | Current | Member alternative name | | G4 Pescription
G5
G6

Mumber of spans:

Span
Sﬁzn length ‘
) (f)
’ 1 52.13

CK | | Apply | | Cancel

The following warning message shows up. Review the message and click Continue to link the member.

M Warning *

A Linking of a member to another member should cnly be done if all
£2% member properties, loads, spacing, and distribution factors are
identical.

All of the calculations for this member will be based on the original
member properties and loads.

Select Continue to link the member, or select Cancel if you don't
want to link the member,

Do not show this message again Cancel | ‘ Continue
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The Member window for G3 will now be updated with the details from girder member G2 indicating that the

member has been linked. (See below)

D Member - ] >
Member name: | G3 Link with: | G2 v
Description:
Existing | Current | Member alternative name Description

Interior Girder

Number of spans:

Span
SE:” length
) (i)
1 52.13

0K || Apply || Cancel

Click OK to apply the data and close the window.

Repeat this process for the remaining interior girders (G4 and G5)
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Link other exterior girders (G6) to G1

Linking exterior girder follows the same procedure as shown previously to link the interior girder. Open the
Member window for girder G6 by double clicking on the G6 node in the Bridge Workspace tree (or select G6 and
click the Open button from the Manage group of the WORKSPACE ribbon).

o | Bridge Workspace - PS11 ANALYSIS REPORTS ? - 0O X

ERIDGE WOR! WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A

£ Check Out E i, Restore . & = '_. ;_7 \;' ‘ﬁ —

T Valldahe Save G Revert Close Export Xh E New Copy 3a;‘ Duplicate Delete S:r'na:i:
Bridge Manage

Workspace ® x || Schematic ® x (| Report LIS

Components

- Mpsn
- p Components
- ’ Diaphragm Definitions
- [ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EC Environmental Conditions
OF Design Parameters
=8 E SUPERSTRUCTURE DEFINITIONS
- 4 Span 1 and 3 Definition
- Impact/Dynamic Load Allowance
- #tLoad Case Description
- 257 Framing Plan Detail
- [ Bracing Deterioration
- BSC Bracing Spec Check Selection
- b T Structure Typical Section
~ e Superstructure Loads Analysis 3 x
g w Concrete Stress Limits
[ Prestress Properties
[ Shear Reinforcement Definitions
- E MEMBERS
It
S g c
I G3(G2)
- I Gs@2)

8o

- " Supports
+ [ MEMBER ALTERNATIVES
----- [ BRIDGE ALTERNATIVES
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In the Member window, under Link with, select G1. The options will not include the other interior girder (G3, G4

and G5) since they are already linked with girder G2.

D Member - m} K

Member name: | G& Link with: | -- None -- v
| — None --

Description: Gl
1G2

| Existing | Current | Member alternative name Description
MNumber of spans: Span
Span
no. length
{ft)
L4 1 52.13
OK | | Apply | | Cancel

The following warning message shows up. Review the message and click Continue to link the member.

M Warning *

/. Linking of 8 member to another member should only be done if all
L2525 member properties, loads, spacing, and distribution factors are
identical.

All of the calculations for this member will be based on the criginal
member properties and loads.

Select Continue to link the member, or select Cancel if you don't
want to link the member,

Do not show this message again Cancel | | Continue
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The Member window for G6 will now be updated with the details from girder member G1 indicating that the

member has been linked. (See below)

M Member - O x
Member name: | G6 Link with: | G1 w
Description:

| Existing | Current | Member alternative name Description

Exterior Girder

Number of spans:

Span
Sﬁ Zn length ‘
) (ft)
1 52.13

QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Create another BrDR Superstructure Definition (Span 2 Definition) for Span No. 2 by copying

Span 1 and 3 Definition

To copy a superstructure definition, select the Span 1 and 3 Definition node in the Bridge Workspace tree and
click the Copy button from the Manage group of the WORKSPACE ribbon (or right-click on Span 1 and 3
Definition and select Copy from the menu) as shown below.

B | Bridge Workspace - PS11 ANALYSIS REPORTS 7 - 0 X

BRIDGE WORKSPACE WORKSPACE VIEW DESIGN/RATE REPORTING ~
e MBS C @ (D)0 5 B
Check In evert S

Validate Save Close Export Refresh Open New | Copy JPastz Duplicate Delete | Schematic
Bridge Manage
Workspace * x || Schematic ® x || Report r X

I?ﬁ Components

0 Ps11

- [ Components

a Diaphragm Definitions

- W Lateral Bracing Definitions

-~ MFF LRFD Multiple Presence Factors
~ EC Environmental Conditions

- OF Design Parameters

- [ SUPERSTRUCTURE DEFINITIONS
B Yrrf Span 1 and 3 Definition
----- [ BRIDGE ALTERMATIVES %} Expand Branch

Collapse Branch

Open i
Copy
Duplicate
Delete

Analyze

Validate

View Summary Report
View Detailed Report
Export to PS Design Tool

General Preferences

Close Bridge Workspace

BEe voeRRX O[O
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Now click on the SUPERSTRUCTURE DEFINITIONS node in the Bridge Workspace tree and click the Paste
button from the Manage group of the WORKSPACE ribbon (or right-click on SUPERSTRUCTURE
DEFINITIONS and select Paste from the menu) as shown below.

o | Bridge Workspace - PS11 ANALYSIS REPORTS 7 - 0 X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A
B S 2 = E]| Yy B -
: Close Export Refresh Open MNew Copy| Paste Puplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic

- M Ps11
& com ponents
-2 Diaphragm Definitions
- [ Lateral Bracing Definitions
-~ MFFLRFD Multiple Presence Factors
- EG Environmental Conditions
- OF Design Parameters

- &) SUPERSTRUCTURE DEFINITION
®- rf Span 1 and 3 Definition

| BRIDGE ALTERNATIVES

Expand Branch
Collapse Branch

Analyze

View Summary Report
View Detailed Report
Wizard

Import Design Tool File

General Preferences
Close Bridge Workspace

B& vl oo R|oL |08

The partially expanded Bridge Workspace tree is shown below.

Workspace - o X%

I?E Components
- P51

#- [ Components
- B Diaphragm Definitions
- @ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- E® Environmental Canditions
- DF Design Parameters.
& ) SUPERSTRUCTURE DEFINITIONS
- b Span 1and 3 Definition
® b Span 1 and 3 Definition=1
----- &) BRIDGE ALTERNATIVES
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Double click on the newly created Span 1 and 3 Definition ~ 1 superstructure definition to open the Girder System

Superstructure Definition window. Rename this superstructure definition to Span 2 Definition as shown below.

M Girder System Superstructure Definition

Definition ."| Analysis | Specs ] Engine ."|

Name: Span 2 Definition Modeling
@ Multi-girder systen

[] with frame structure simplified definition

Description:
Deck type:

Default units: US Customary w Enter span lengths For PS/PT anly
along the reference .
line: Average humidity:

%

Number of spans: 1

<O (K>

Number of girders: 6

T Length ‘

(i)
» 1 5213

Member alt. types
D Steel

W B/S

e

D Timber
Oemr

Horizental curvature along reference line

Horizontal curvature Distance from PC to first support line:

Superstructure alignment Start tangent length:
o Radius: ft
. : Direction: Left
End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
Superelevation: %

0K | | Apply | ‘ Cancel

Click OK to apply the data and close the window.
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Modify the span length in Superstructure Definition
Double click on the Span 2 Definition node in the Bridge Workspace tree to open the Girder System

Superstructure Definition window. Change the span length of this superstructure as shown below.

M Girder System Superstructure Definition - O
. . . -
Definition | Analysis ] Specs ] Engine |
MName: Span 2 Definition Modeling
@ Multi-girder systen VICB
[] with frame structure simplified definition
Description:
Deck type:
Concrete Deck
Default units: US Customary | Enter span lengths For PS/PT only
along the reference L
MNumber of spans: 1(8 line: Average humidity:
] %
Number of girders: 6 (S " Length
Pt )
Member alt. types
L 53.00
y [] Steel
v/ B/S
Crc
D Timber
e
Horizontal curvature along reference line
Fonzental curvature Distance from PC to first support line: ft
Superstructure alignment Start tangent length:
]
Radius:
) Direction: Left
End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
Superelevation: %
0K | | Apply | ‘ Cancel

Click OK to apply the data and close the window.
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Repopulate the diaphragm spacing using the Diaphragm Wizard

Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure
Framing Plan Details window. Switch to the Diaphragms tab to enter diaphragm spacing. Click the Diaphragm
wizard... button to add diaphragms for the entire structure. A window appears warning the user that continuing with

the wizard will delete the existing diaphragms. Click Yes to continue as shown below.

| &M Structure Framing Plan Details - O X
| MNumber of spans: MNumber of girders:
Layout . Diaphragms | o
| |
: Diaphragm |
3 s [1 -
| Girder bay v Copy bay to wizardo, |
Start ) End
Support distance D:ipl';‘:gm Number | Length distance Load Diahraam
number (ft) pa&) 9 | of spaces (f£) (ft) (kip) Phrag
| | Left girder | Right girder | Bridge Design & Rating
| k1 - 0.00 0.00 0.00 ned-- ~
| 1 N 0.00 0.00 26.06 @™% Diaphragms already exist for this structure! ned-- =
1 - 5213 52,13 0.00 '-. ) Continuing with the wizard will delete these existing hed— -

= diaphragms!
Do you want to continue with the wizard?

| New | | Duplicate | | Delete |

| QK || Apply || Cancel |
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Select the desired framing plan system and click the Next button. Enter the following data on the window shown

below.

& Diaphragm Wizard x

Select the desired framing plan system:

™ Diaphragm Wizard *

Diaphragm spacing

®) Enter number of equal spaces per span

Enter equal spacing per span

Enter groups of equal spacing

Support diaphragm load: kip
Interior diaphragm load: kip
Span Length Number of
P {ft) equal spaces
1 53.00 | E| |
< Back | | Finish | | Cancel

Click the Finish button to add the diaphragms. The Diaphragm Wizard will create diaphragms for all the girder

bays in the structure.
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The diaphragms created for Girder bay 1 are shown below.

% Structure Framing Plan Details - [m] X
MNumber of spans: MNumber of girders:
Layout ) Diaphragms \|
- ) Diaphragm
Girder bay: | 1 A ‘ Copy bay to.. ‘ wizard.. ‘
Start ) End
Support distance D':phc?:gm Number | Length distance Load Diaphragm
number (ft) P?ﬂ) 9 of spaces (ft) (ft) (kip) phrag
Left gircer | Right girder | Left girder | Right girder |
1 ¥ 0.00 0.00 0.00 1 0.00 0.00 0.00 --Not Assigned-- ~
1 N 0.00 0.00 26.50 1 26.50 26.50 26.50 --Not Assigned-- ~
1 - 53.00 53.00 0.00 1 0.00 53.00 53.00 --Not Assigned-- ~
| New | | Duplicate | ‘ Delete |
| 0K | | Apply ‘ | Cancel |

Click OK to apply the data and close the window.
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Modify the length of the range in Beam Details, Deck Profile and Haunch Profile.

Expand MEMBERS, G1, Exterior Girder (E)(C) nodes in the Bridge Workspace tree to modify data of the
exterior girder of the Span 2 Definition superstructure as shown below.

Workspace - o x

Bridge Components

= PSN

B [ Companents

- [ Diaphragm Definitions

B Lateral Bracing Definitiohs

MFF | RFD Multiple Presence Factors
EC Environmental Conditions

OF Design Parameters

& *E) SUPERSTRUCTURE DEFINITIOMS

tion

- b Span 2 Definition
j Impact/Dynamic Load Allowance
- 2t Load Case Description
- & Framing Plan Detail
@ Bracing Deterioration
- BSC Bracing Spec Check Selection
- ™ Structure Typical Section
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Beam Details

Double click on the Beam Details node in the Bridge Workspace tree to open the Beam Details window. Navigate
to the Stress limit ranges tab and modify the Length as shown below.

@ Beam Details - [} x
Span detail Stress limit ranges I| Slab interface | Web end block |
Start End
Nsls'va;er Name distance Le(:tg)m distance
(ft) (ft)
1 = | 6.0 Ksi Stress Limit N 0.00 5423 54.23
| New || Duplicate || Delete ‘
‘ oK | ‘ Apply | | Cancel |

Click OK to apply the data and close the window.

Deck Profile

Double click on the Deck Profile node in the Bridge Workspace tree to open the Deck Profile window. Modify the
Length as shown below.

M Deck Profile - [m] x

Type: | PS Precast

Deck concrete | Reinforcement

o trd | Structural | St effective | End effective | Start effective | End effective
v Support | ; Length | s‘” (h'“; 3| flange width | flange width | flange width | flange width
atene number ‘Sm]"“ () ' (;;‘“e “(. ';E” (5td) (5td) [LRFD) (LRFD) "
" (i) (in) (i) (i)
» PSBOKs -1 - 0.00 5300 5300 7.0000 90.0000 90.0000 90.0000 90.0000 | 8.000

[ New | [ Duplicate | [ Delete |

[ ok [ ey ][ cancel |

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

Double click on the Haunch Profile node in the Bridge Workspace tree to open the PS Haunch Profile window.
Modify the Length as shown below.

 PS Haunch Profile - o X
|
Ei) 7]
z kﬁ J
Ea 74
Start
support | P | tength | E0 |7 2 <] 74 1 V2 3
number #) {in) {in) fin) {in) {in) {in) {in)
(ft (ft)
v - 000 5300]  5300] 00000] 00000] 00000 395000] 20000 20000] 00000
[New ] [ Duplicate | [ Delete |
[ ok ][ aeey |[ Cancel |

Click OK to apply the data and close the window.

Modify the harp point distance in Strand Layout

Expand the Strand Layout node in the Bridge Workspace tree and double click on Span 1 to open the Strand
Layout — Span 1 window. Modify the Harp point locations as shown below.

& Strand Layout - Span 1

- () X

Description type B kaqe B =6 [

Pand CGS only (@) Strands in rows

Strand configuration type ) symmetry
Straight/Debonded
® Harped

Harped and straight debonded

® Mid span
Harp point locations
Left end
I Harp Distance Radius
ght end point ) (in)
X Left 17.125 0.0000
Right 17.13 0.0000
Number of strands = 24
Number of harped strands = 0
©G of strands (measured from botiom of section) = 8.08 in
Legend
No strand at this position at the current section lacation.
< Mo strand at this position at the current location but a sirand s harped to this position.
® 4 <trand accupies this position at the current section location
@ The strand is debonded from the end of the beam to the current section locatien.
® The strand is debonded from the mid-span to the currant section location
) The strand s debonded at other secton losation. Hover over the strand for more informaten.
® The hamed position of a harped strand
oK | | Apply | ‘ Cancel ® The mid-span position of a harped strand.

© The mid-span postion of ons strand and the harped position of snather strand
® wiid steel

Click OK to apply the data and close the window.
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Re-enter the Shear Reinforcement Ranges
Double click on the Shear Reinforcement Ranges window in the Bridge Workspace tree to open the PS Shear

Reinforcement Ranges window. Re-enter the shear reinforcement ranges as shown below.

% PS5 Shear Reinforcement Ranges - O et

‘ Start Distance . lSQacingl

Vertical Horizontal
Span: 1 w
Name Exit:tr;ds dif'z:nrtce Mumber of Spa.lcing Length disEt:i ce
deck (f) spaces (in) (ft) #)
» &5 Stirrup S 0 1 1.5 0.125 0125
#3 Stirrup 0 0.125 13 3 3.25 3375
#5 Stirrup ~ 3375 5 & 25 5.875
#5 Stirrup 0 5.875 5 12 5 10,875
#5 Stirrup 0 10.875 10 18 15 25875
23 Stirrup ~ 25.875 2 15 25 28375
#5 Stirrup 0 28.375 10 18 15 43.375
#5 Stirrup 0 43.375 5 12 5 48,375
23 Stirrup ~ 48,375 5 6 25 50.875
#5 Stirrup 0 50.875 13 3 3.25 54125
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.

Make sure to modify these for the interior girder (G2) of the Span 2 Definition superstructure.
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Create one Bridge Alternative and three superstructures.

The first superstructure is for Span No. 1, the second superstructure is for Span No. 2 and the third superstructure is

for Span No. 3

Navigate to the BRIDGE ALTERNATIVES node in the Bridge Workspace tree and create a new bridge
alternative by double-clicking on BRIDGE ALTERNATIVES (or click on BRIDGE ALTERNATIVES and
select New from the Manage group of the WORKSPACE ribbon).

= Bridge Workspace - PS11 ANALYSIS REPORTS ? - 0O X%
WORKSPACE | TOOLS  VIEW | DESIGM/RATE  REPORTING A
momios o BB G & |30 X I
T swve " Close Export Refresh | Open | New [cop ate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic ® x || Report 2 x

Igﬁ Components

M Ps1l

a Compaonents

2 Diaphragm Definitions

- a Lateral Bracing Definitions

-~ MFFLRFD Multiple Presence Factors
-~ EG Environmental Conditions

= DF Design Parameters

- [? SUPERSTRUCTURE DEFINITIONS
- |=) BRIDGE ALTERNATIVES

Analysis

Enter the following data.

M Bridge Alternative - [m} *
Alternative name: ‘ Bridge Alt 1
Description H] Substructures |
Description:
[ Horizontal curvature Global positioning
Reference line length: l:l ft Distance: |:| fi
® Start bearing () End bearing ofer [ |n
Starting station: [ = Beaton| | r
Bridge alignment Start tangent length: ft
® Curved Curve length: ft
Tangent, curved, tangent .
Tangent, curved Radius: ft
Curved, tangent Direction: Left
End tangent length: ft
s pe_rstructure Culvert wizard...
wizard...
| oK | ‘ Apply | | Cancel
Click OK to apply the data and close the window.
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Expand the Bridge Alt 1 node in the Bridge Workspace tree by clicking the I button. Double-click on the
SUPERSTRUCTURES node (or select SUPERSTRUCTURES and click New from the Manage group of the
WORKSPACE ribbon) and enter the following new superstructure.

o | Bridge Workspace - PS11 ANALYSIS REPORTS 7 - 0 X
WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A
- vy 73 D & (= o
6 [ ¥ s - 4 'ﬁ [ |
 Close Export Refresh Open| Mew |Copy Paste Duplicate Delete | Schematic

Bridge Manage

Workspace ® x || Schematic ® x || Report L
I?E Components
- MPST
@ Components

- B Diaphragm Definitions

- a Lateral Bracing Definitions

-+ 1FF LRFD Multiple Presence Factors

-+ EC Environmental Conditions

DF Design Parameters
- [ SUPERSTRUCTURE DEFINITIONS
- &2 BRIDGE ALTERNATIVES
B M Bridge Alt 1 (E) (C)

Analysis rox

(£ SUPERSTRUCTURE,
- P Stiffness Analysis u MNew
- EIPIRRS Analyze

@ View Summary Report
[@] View Detailed Report

@ General Preferences
Close Bridge Workspace

M Superstructure - O *
Superstructure name: | Superstructure 1 |
Deescription \ﬁ Al ¥ \] Vehicle path \] Engine \] Substructures w
Description:
Reference line
Distance: ft
Angle: Degrees
Starting station: ft
QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Similarly create two other superstructures for Span No. 2 and Span No. 3 as shown below.

™ Superstructure — [m] X
Superstructure name: | Superstructure 2
Description | Alternatives | Vehicle path | Engine | Substructures |
Description:
Reference line
Distance: 0.00 ft
Offset: 0.00 ft
Angle: 0.00 Degrees
Starting station: it
ok | [ Aeply || Cancel
M Superstructure - O x
Superstructure name: | Superstructure 3
Description | Alternatives | Vehicle path | Engine | Substructures |
Description:
Reference line
Distance: 0.00 ft
Offset: 0.00 ft
Angle: 0.00 Degrees
Starting station: ft
ok | [ apply |[ cancel

The partially expanded Bridge Workspace tree is shown below.

Workspace —ox

Brldge Components
B M ps
G- @Componem:
- B2 Diaphragm Definitions
- [ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EZ Environmental Conditions
OF Design Parameters
|3 SUPERSTRUCTURE DEFINITIONS
[ brf Span 1 and 3 Definition
Bl hpd Span 2 Definition
= |3 BRIDGE ALTERNATIVES
B 4D Bridge Alt 1(E) (C)
- |2 SUPERSTRUCTURES
B T Superstructure 1
B T Superstructure 2
TT Superstructure 3
+ 1 Stiffness Analysis

- [ PIERS

=

{1}
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Assign Span 1 and 3 Definition to the first and third Superstructures and assign Span 2 Definition to the second
superstructure

Expand the Superstructure 1 node in the Bridge Workspace tree by clicking the I button. Double-click on
SUPERSTRUCTURE ALTERNATIVES (or select SUPERSTRUCTURE ALTERNATIVES and click New
from the Manage group of the WORKSPACE ribbon) and enter the following new superstructure alternative.

= Bridge Workspace - PS11 ANALYSIS REPORTS. ? - B8 X
'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
£ Check Dut Restor= [Vl I's | E —
an % Reve
t= Save Close Export Refresh | Open | New JCopy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace 2 x || Schematic LI

@ Components

@M Ps11

[ Companents
[ Diaphragm Definitions
[ Lateral Bracing Definitions

HFF LRFD Multiple Presence Factors
E¢ Environmental Conditions

OF Design Parameters
(23 SUPERSTRUCTURE DEFINITIONS
\rrf Span 1 and 3 Definition
\ref Span 2 Definition
= [ BRIDGE ALTERNATIVES
B My Bridge Alt 1(8) ()
() SUPERSTRUCTURES
El- TF Superstructure 1
" [ SUPERSTRUCTURE ALTERNATIVES.
X Superstructure 2 U New
T Superstructure 3 Analyze

Stiffness Analysi
EP‘LR:SS nalyss @ View Summary Report

[@ View Detailed Report

8 General Preferences
Close Bridge Workspace

Select the Superstructure definition Span 1 and 3 Definition as the current superstructure definition for this

Superstructure Alternative.

M Superstructure Alternative - m} X
Alternative name: Superstructure Alt 1

Description:

Superstructure definition: | Span 1 and 3 Definition |E||

Superstructure type: Girder

Number of main members: | 6

Length ‘
(ft)

N 5213

‘ Span

| oK | | Apply ‘ | Cancel

Click OK to apply the data and close the window.
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Re-open the Superstructure 1 window and navigate to the Alternatives tab. The Structure Alternative 1 will be
shown as the Existing and Current alternative for Superstructure 1.

M Superstructure

Superstructure name: | Superstructure 1

Description | Alternatives I" Vehicle path | Engine | Substructures "|

| Existing ‘ Current | Superstructure alternative name ‘ Description |

4 Superstructure Alt 1

OK || Apply H Cancel

Similarly add two other SUPERSTRUCTURES and assign Span 2 Definition to Superstructure 2 and Span 1
and 3 Definition to Superstructure 3 as shown below.
Superstructure 2

M Superstructure Alternative - O X
Alternative name: Superstructure Alt 1

Description:

Superstructure definition: | Span 2 Definition v

Superstructure type:

Number of main members:

Length ‘
(ft)
1 53.00

‘ Span

QK | | Apply | | Cancel
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Superstructure 3

D Superstructure Alternative — [m| *
Alternative name: Superstructure Alt 1

Description:

Superstructure definition: | Span 1 and 3 Definition ~

Superstructure type: Girde

Number of main members:

Length
(f)

1 52.13

‘ Span

0K | | Apply | | Cancel

The partially expanded Bridge Workspace tree is shown below.

Workspace

Bridge Components
= D PS1
- [ Components
- [ Diaphragm Definitions
[ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
E¢ Environmental Conditions
- BF Design Parameters
&l (& SUPERSTRUCTURE DEFINITIONS
- b Span 1 and 3 Definition
- by Span 2 Definition
= &5 BRIDGE ALTERNATIVES
= M Bridge Alt 1 (E) (C)
& \=3 SUPERSTRUCTURES
B- "X Superstructure 1
=8 |£3 SUPERSTRUCTURE ALTERNATIVES
"o Superstructure Alt 1(E} {C) (5pan 1 and 3 Definition)
B T Superstructure 2
=8 |£) SUPERSTRUCTURE ALTERNATIVES
L. e Superstructure Alt 1(E) (C) (Span 2 Definition) " ]
B- T Superstructure 3
=8 |5} SUPERSTRUCTURE ALTERNATIVES
----- T Superstructure Alt 1 (E) (C) (Span 1 and 3 Definition) s—
= Stiffness Analysis

----- [ PIERS
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LRFD Design Review

To perform an LRFD design review of this exterior girder, select Exterior Girder under member G1 of the Span 1
and 3 Definition superstructure in the Bridge Workspace tree and select the Analysis Settings button on the
Analysis group of the DESIGN/RATE ribbon. The window shown below opens.

Workspace — 0O X

Bridge Companents

B MpsiT -
#- [ Companents

- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
- WFFLRFD Multiple Presence Factors
- EE Environmental Conditions
- OF Design Parameters

B bf Span 1 and 3 Definition
- Impact/Dynamic Load Allowance

- 44 Load Case Description

- A& Framing Plan Detail

- [ Bracing Deteriaration

- BSC Bracing Spec Check Selection

- m Structure Typical Section

- e Superstructure Loads

- [ Concrete Stress Limits

- [ Prestress Properties

- [ Shear Reinforcement Definitions

- &) MEMEERS

B IG

IJ:-I 2 Member Loads

fir By Bl e

- " Supports
- [ MEMBER ALTERNATIVES
M- T Exterior Girder (E) (C)
TGz
I G362
T G4(G2)
- T G5(62)
----- I G6(G1)
= byrf Span 2 Definition v

e | Bridge Workspace - PS11 ANALYSIS REPORTS ? - 0 X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING "

&

Analysis
Settings

Analysis Results
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Click the Open Template button and select the HL 93 Design Review to be used in the rating and click OK.

M Open Termnplate x
| Templates | Description | Analysis | Owner | Public / Private |
» [HL 93 Design Review | HL 92 Design Review LRFD Public
HS 20 LFR Rating HS 20 LFR Rating LFR Public
LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public

Open | | Cancel

The Analysis Settings window will be updated as shown below.

™ Analysis Settings — O X
® Design review Rating Design method: LRFD ~
Analysis type: Line Girder ~
Lane / Impact loading type: As Requested M Apply preference setting: | None ~

Vehicles "| Output W Engine ] Description .\'|

Traffic direction: | Both directions v | Refresh | | Tempaorary vehicles | | Advanced
Vehicle selection Wehicle summary
- Vehicles = Design vehicles
E)-Standard ~Design loads
-Alternate Military Loading "-HL-93 (US)
~EV2 - Permit loads
~EV3 ~Fatigue loads
~HL-93 (SI) " LRFD Fatigue Truck (US)
~HL-83 (US) Add to
~HS 20 (s)
~HS 20-44 o
-LRFD Fatigue Truck (SI)
~-LRFD Fatigue Truck (US)
=-Agency
A?-MBE-PERMIT
-User defined Remove from

ooy

| Reset | | Clear | | Open template | | Save template | QK | | Apply ‘ | Cancel

Click OK to apply the data and close the window.
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Specification Checks

Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon to perform the design review.

B | Bridge Warkspace - PS11 ANALYSIS REPORTS 7 - 0 X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A

|

Analysis | Analyze
Settings

Analysis Results

After the analysis is complete, review the information and the warning messages on the Analysis window.

Analysis -8 x
Analysis - Exterior Girder - X
4 (@ Analysis Event - Location - 36.487 (f) ~

— - Location - 41.7000 (ft)
() Exterior Girder ~Location - 46.9125 ()
- Location - 50.2500 (ft)

STAGE1

- Location - 3.2646 (ft)
- Location - 48.8604 (ft)

- Location - 3.2646 (ft)
- Location - 48.8604 (ft)

- Location - 3.2646 (ft)
- Location - 48.8604 (ft)
Completed Specification Check.

Info - Design review analysis successfully completed!
Info - Populating dead load results for non-composite (stage 1)..
Info - Populating dead load results for composite (long term) (stage 2)..
Info - Populating dead load results for composite (short term) (stage 3)..
Info - Populating live load results for composite (short term) (stage 3)..
Info - Analysis completed!

i@ Errars &4y Warnings

Type Description

£y Warning - Superstructure definition humidity and System Default humidity is not entered. Default value of 60% will be used.

Warning - Strength-ll limit state is selected but no Permit vehicles are specified for the analysis!

Warning - Using single lane distribution factor for fatigue vehicle LRFD Fatigue Truck (US)!

Warning - remave the multiple presence factor from the distribution factors.

L
L
A\ Warning - For the fatigue truck, the ariginal scale factor has been divided by 1.2 to effectively
L
L

Warning - Additionally, the one-lane distribution factors will be used for fatigue.

Close

Click on the Specification Check Detail button from the Results group of the DESIGN/RATE ribbon to open the

Specification Checks window.

B | Bridge Workspace - PS11 ANALYSIS REPORTS 7 - 0 X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING ~
)

Analysis Analyze Analysis | Tabular |Specification | Engine Results Save
Settings Events | Results {Check Detail JOutputs Graph Results

Analysis Results
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The details for one of the specification checks is shown below.

4 Specification Checks for Exterior Girder - 25 of 762 - O hed
Articles
\o) P’ All articles [v]
Properties Generate Format
Bullet list [v
Specification filter Report
4 || Superstructure Component Specification reference Limit State Flex. Sense  Pass/Fail
» |_iPrestress Calculations v’ 2.5.2.6.2 Criteria for Deflection NfA Passed
b |_]Stage 1 +" 54.2.1 Compressive Strength MNfA Passed
b |_iStage 2 B 5.4.2.5 Poisson's Ratio NfA General Comp.
4 ] 5tage 3 B 54.2.6 Modulus of Rupture N/A General Comnp.
4 || Exterior Girder B 5.4.2.8 Concrete Density Modification Factor NfA General Comp.
|15pan 1-0.00 ft. V' 5.5.3.1 Fatigue Limit State - General NfA Passed
[ISpan1-188 1t & 5.5.3.2 Reinforcing Bars and Welded Wire Reinforcement NfA Not Required
I Span 1 -3.26 ft. B 5.5.4.2 PS Strength Limit State - Resistance Factors NfA General Comp.
It Span 1-5.21 ft B 5.6.2.2 Rectangular Stress Distribution MNfA General Comp.
=t Span T - 1043 1t + 5.63.2 PS Flexural Resistance (Prestressed Concrete) N/A Passed
5 1-1564 1.
{8 Span v/ 5.6.3.3 Minimum Reinforcement MNfA Passed
| Span 1 - 1606 ft. . .
v/ 5.7.2.5 Minimum Transverse Reinforcement MNAA Passed
e 12085 T + 5.7.2.6 Maximum Spacing of T Reinfo t N/A Passed
(ySpan 1 - 2606t T2 axufnum pacmg_o ransverse Reinforcemen 'zsse
[y Span 1-3128 ft. +/ 5.7.3.3 Nominal Shear Reslslar.lcfe . MNAA Passed
|_ISpan 1- 3606 ft. B 5.7.3.4 Procedures for Determining Shear Resistance NfA General Comp.
|_I5pan 1- 3649 ft. ' 5.7.3.5 Longitudinal Reinforcement MNAA Passed
[ZiSpan 1- 4170 +" 3.7.4 Interface Shear Transfer MNFA Passed
| Span 1- 4691 ft. v 5.7.4.2 Minimum Area of Interface Shear Reinfarcement N/A Passed
|_15pan 1 - 4886 ft. v’ 5.9.2.3.2a Compressive Stresses NfA Passed
|1 Span 1-5025ft. " 5.9.2.3.2b Tensile Stresses MNAA Passed
i Span 1-5213 f& B 5.9.4.3.2 Bonded Strand MN/A General Comp.
B Computation of Vp N/A General Comnp.
B Cracked_Moment_of Inertia Section Property Calculations NfA General Comp.
B Ps_Basic_Properties Calculation NfA General Comp.
B PS_Gross_Composite_Section_Properties PS Gross Composi N/ General Comp.
E Spec Check Detail for 5.6.3.2 PS Flexural Resistance (Prestressed Concrete) — O *
5.6 Design for Flexural and Axial Effects - B Regions ~
5.6.3 Flexural Member
5.6.3.2 Flezural Resistance
{RASHTO LRFD Bridge Design Specifications, Ninth Editicm)
PS I Narrow — At Location = 26.0625 (ft) - Left Stage 3
Cross Section Properties
Name: AZSHTO TYPE II
Girder £'c = 6.00(ksi) Girder f'ci = 5.00(ksi)
Slab f'c = 6.00(ksi)
Effective Slab Width =
Effective 5lab Thickness =
Haunch Width =
Haunch Thickness =
Beam Height =
Total Aps = 3
Total CGS = 9.
Eff Aps = 3.
Eff CGS = 9
Note: If the capacity has been owverridden, the Resistance is computed as override phi*owerride capacity.
Otherwise the Besistance is computed as per the Specification.
b
< >
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