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BrDR Training

This example details the data input of a prestressed concrete | beam bridge and performing an analysis. It is a bridge
from the Mississippi DOT inventory. The bridge is comprised of 8 total spans. However, only spans 3 and 4 are
entered.

Topics Covered

e Comments and Assumptions
e DataEntry for a New Bridge
e Bridge Components

e  Superstructure Definitions

e Describing a Member

e Bridge Alternatives

e  Pier Data Entry

e  Analysis and Results

Comments and Assumptions

o Due to rounding on the design plans, the BrDR span lengths are slightly off from the design
drawings. Lengths are within 1/16”.

e Fence Load = 0.015 k/ft

e Due to the varying overhang, use 2/3 point for constant overhangs in the program.

e Span 3 Left Overhang =2.7816’
e Span 3 Right Overhang =3.6133”
e Span 4 Left Overhang = 3.0566’
e Span 4 Right Overhang =3.6133”
o Traffic data and design speed for LRFR analysis
o Assumed ADTT = 469 per NBI

o Barriers are equally distributed to all beams.

e Assume 5000 psi for the 28-day compressive concrete strength of the Type I11 PS Beam for the 60-foot
span.

e The plans show a discrepancy for strand type for the 135 ft beam details. The section indicates 2
diameter 270 K-LR strands, but the table and notes show 0.6” diameter 270 K-LR strands. Therefore, 0.6
diameter 270 K-LR strands will be used in the model.

e  SIP form weight = 20 psf. The presence of SIP forms was verified using Google Maps.

e Span 3, Exterior Beams = 0.016 k/ft
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e Span 3, Interior Beams = 0.032 k/ft

e Span 4, Exterior Beams = 0.056 k/ft

e Span 3, Interior Beams = 0.113 k/ft
0.25” Integral Wearing Surface
HL-93 and HS 20-44 will be the vehicle used for ratings.
District, County and Owner information is not populated.
For the Span 3 exterior beams and Span 4 — G6, a LRFD effective width = Overhang + S/2 is used,
even though the overhang is greater than S/2 (C4.6.2.6.1).
Piers 3 and 5 are not entered into the program since the adjacent spans are not entered for this example.
Due to the limitations of the program, Pier 4 cannot be analyzed with the current version. The issue
results due to the fact of splayed framing plans and the overhangs varying from the back span to the
ahead span.
Soil density = 0.120 ksf.
Finished ground line elevation = 376.5 ft.

The column unbraced length is the average of all the columns.

Data Entry for a New Bridge

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

™ Ps13

Bridge ID: | PS13

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

Bridge association.

- a X

Template | Superstructures
NBI structure ID (8): | PS13 Bridge completely defined | | Culverts

| Substructures

oK Apply Cancel

Click OK to apply the data and close the window.
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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 # button to
expand the tree for Materials. The tree with the expanded Materials branch is shown below.

Workspace -8 x

- &3 Components

2 Appurtenances
- [ Beam Shapes
- w Connectors
2 Factors
w LRFD Substructure Design Settings
© £ Materials
- [ Aluminum
- [ Concrete
. 9 Prestress Bar
- [ Prestress Strand
- [ Reinforcing Steel
- [ Soil
- [ Structural Steel
: w 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.

e | Bridge Workspace - PS13 ANALYSIS REPORTS L = R
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING -
" k Out r 3l S —
R H @a&e< L) > 0
V Save Close Export Refresh New I I
Bridge Manage
Workspace * x || Schematic # x || Report L
Bridge m
- 3 Components
wAppunenances
7 Beam Shapes
[ Connectors
ﬂ'Factors
&7 LRFD Substructure Design Settings
&2 Materials
WAIuminum
P
wPrESlrE % Expand Branch
- gPrestre; @ Collapse Branch
. Psol | L) New
B structuf 24 Analyze
- B Timber| @ view Summary Report
View Detailed Report
i3 General Preferences
n Close Bridge Workspace
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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:

D Library Data: Materials - Concrete - O X
Name Description Library Units fc [fd alpha de:'s-\ty N:::‘I;J; Srd;:g:l;s LR 2::::;;'5 gl Potlzz::‘s Mo?j‘udlus LR:?E;?J:;US
of rupture

Class A Class A cement concrete  Standard | 51/ Metric 28.00 0.0000108000 2400.00 2320.00 25426.08 27730.36 0.200 333 333

b Class A(US)  Class A cement concrete  Standard | US Customary  4.000 0.0000060000 0.150 0.145 3644.15 3986.55 0.200 048 043
Class B Class B cement concrete  Standard | Sl / Metric 17.00 0.0000108000 2400.00 2320.00 19811.84 2352023 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 336812 0.200 0.37 0.37
Class C Class C cement concrete  Standard | Sl / Metric 28.00 0.0000108000 2400.00 2320.00 25426.08 2773036 0.200 333 333
Class C (US) | Class C cement concrete  Standard | US Customary = 4.000 0.0000060000 0.150 0.145 3644.15 3986.55 0.200 048 048

oK 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. Change the name of this material to Class AA and click on the Compute

button.

Mame:

Class AA

Description:  Class AA cement concrete

Compressive strength at 28 days (f'c):

Initial compressive strength (f'ci):

Compaosition of concrete:

Density (for dead loads):

Density (for modulus of elasticity):

| Poisson's ratio:

Coefficient of thermal expansion (c):

Splitting tensile strength (fct):

LRFD Maximum aggregate size:

Std modulus of elasticity (Ec):

LRFD modulus of elasticity (Ec):

Std initial modulus of elasticity:

| LRFD initial modulus of elasticity:

Std modulus of rupture:

LRFD madulus of rupture:

Shear factor:

4.0000006

MNormal

0.000006

3644747704

3086.548657

0474342
D48
1

Copy to library...

ksi

ksi

kecf

kecf

1/F

ksi
ksi
ksi
ksi

kesi

Click OK to apply the data and close the window.
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To add the 6 ksi and 5 ksi prestressed concrete material, double click on the Concrete folder in the Components tree
again. Repeat the process of copying the Class A (US) concrete material from the library. Update the f°c and fci for
each of the concrete materials as shown below. After changing these values, click the Compute button to compute

the material properties.

™ Bridge Materials - Concrete — O x
[ Marne: Class F6

Description:

Compressive strength at 28 days (f'c): 6 ksi
‘ Initial compressive strength (fei): 4.9 ksi

Compasition of concrete: Normal v

Density (for dead loads): 0.15 kcf

Density (for modulus of elasticity): 0.145 kcf

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 medulus of elasticity (Ec): 4557.295222 ksi
Std initial modulus of elasticity: 4033332104 ksi
LRFD initial modulus of elasticity: 4262.672309 ksi
Std modulus of rupture: 0.5800458 ksi
LRFD modulus of rupture: 0.587878 ksi
Shear factor: 1

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

Click OK to apply the data and close the window.
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M Bridge Materials - Concrete - O x
MNarne: Class F5
Description:
Compressive strength at 28 days (f'c): 5 ksi
Initial compressive strength (fci): 4 ksi
Compasition of concrete: Normal ~
Density (for dead loads): 0.15 kecf
Density (for modulus of elasticity): 0.145 kect
Poisson's ratio: 0.2
Coefficient of thermal expansion (@) 0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in

Std modulus of elasticity (Ec): 4074.280688 ksi
LRFD madulus of elasticity (Ec): 4291,186125 ksi
Std initial modulus of elasticity: 3644147431 ksi
LRFD initial modulus of elasticity: 3086.54846 ksi
Std modulus of rupture: 0.53033 ksi
LRFD modulus of rupture: 0.536656 ksi
Shear factor: 1

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

Click OK to apply the data and close the window.
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Add the reinforcement material and prestress strand using the same techniques. The windows will look like these

shown below.

D Bridge Materials - Reinforcing Steel — O *

Narme: Grade 60

Description: 60 ksi reinforcing steel

Material properties

Specified yield strength (fy): 60.0000087 ksi
Meodulus of elasticity (Es): 29000.004206 kesi
Ultimate strength (Fu): 90.0000131 ksi
Type
Q riain
Epomy
Galvanized
Copy to library... Copy from library... QK Apply Cancel
D Bridge Materials - PS Strand — O *
MName: 0.6" (7W-270) LR

Description:  Low relaxation 0.600"/Seven Wire/fpu = 27

Strand diameter: 0.6 in
Strand area: 0217 in*2
Strand type: Low Relaxation ~
Ultimate tensile strength (Fu): 270 kesi
Yield strength (fy): 243 ksi
Modulus of elasticity (E): 28500 kesi
Compute
Transfer length (Std): 30 in
Transfer length (LRFD): 36 in
Unit load per length: 074 Ib/ft
Epoxy coated
Copy to library... Copy from library... oK Apply Cancel
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D Bridge Materials - PS5 Strand - O K

Mame: 1/2° (TW-270) LR
Description:  Low relaxation 1/2"/Seven Wire/fpu = 270
Strand diameter: 0.5 in
Strand area: 0.153 in*2
Strand type: Low Relaxation ~
Ultimate tensile strength (Fu): 270 ksi
Yield strength {fy): 243 ksi
Maodulus of elasticity (E): 28500 ksi

Compute
Transfer length (Std): 25 in
Transfer length (LRFD): 30 in
Unit load per length: 0.52 Ib/ft

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

Beam Shapes
To enter a prestress beam shape to be used in this bridge expand the tree labeled Beam Shapes and Prestress Shapes

as shown below.

Workspace -ox

- |2 Components

#- [ Appurtenances

= ) Beam Shapes

- | Prestress Shapes
|} Box Beams

- Ej'l Beams

- |2} Tee Beams
""" 3 U Beams

- [ steel Shapes

- [ Timber Shapes
#- [ Connectors

& [ Factors

- [T LRFD Substructure Design Settings
Eet- E’j Materials
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Click on the 1 Beams node in the Components tree and select New from the Manage group of the WORKSPACE

ribbon (or right mouse click on | Beams and select New or double click on | Beams in the Components tree). The

window shown below will open.

@ Prestress | Bearn

Name:

Description:

Dimensions Properties Mild steel

Strand grid

Top flange type

Narrow

O wise

in Deck
in Radius fillet
in
in
Copy to library... om library. OK Apply Cancel

Select the Top flange type as Wide and click the Copy from library... button. Select BT-72 (AASHTO-PCI Bulb-

Tee BT-72) and click OK. The beam properties are copied to the Prestress | Beam window as shown below.

@ Library Date: Prestress | Beam Shapes

- o

%

bl LI LS et | s | it | e | ot | g | g | e ||| e | e | g e | e s | o | i et
AASHTO TYPEV | AASHTO TYPE V Standard | US Customary | 63.0000 5.0000  42.0000 8.0000 28.0000 3.0000 10.0000 4.0000 4.0000 | False False
AASHTO TYPE VI | AASHTO TYPE VI Standard | US Customary | 72.0000 5.0000  42.0000 8.0000 28.0000 3.0000 10.0000 4.0000 4.0000 | False False
BT-54 AASHTO-PCI Bulb-Tee BT-54 | Standard | US Customary | 54.0000 35000  42.0000 6.0000 26.0000 2.0000 45000 2.0000 2.0000 | False False
BT-63 AASHTO-PCI Bulb-Tee BT-63 | Standard | US Customary | 63.0000 3.5000 | 42.0000 6.0000 26.0000 2.0000 4.5000 2.0000 2.0000 | False False
BT-72 AASHTO-PCI Bulb-Tee BT-72  Standard US Customary  72.0000 35000 42,0000 6.0000 26.0000 2.0000 4.5000 2.0000 20000 False False
1-28x66 1-28x66 Standard | US Customary | 66.0000 5.0000  42.0000 8.0000 28.0000 3.0000 10.0000 4.0000 40000 | False False
1-28x78 1-28x78 Standard | US Customary | 78.0000 5.0000  42.0000 8.0000 28.0000 3.0000 10.0000 4.0000 40000 | False False
1-28x84 |-28x84 Standard | US Customary | 84.0000 5.0000 420000 8.0000 28.0000 3.0000 10.0000 4.0000 40000 | False False
1-28x90 1-28x90 Standard | US Customary | 90.0000 5.0000  42.0000 8.0000 28.0000 3.0000 10.0000 4,0000 40000  False False
1-28x96 1-28x96 Standard | US Customary | 96.0000 5.0000  42.0000 8.0000 28.0000 3.0000 10.0000 4,0000 40000  False False

oK

Apply | [ cancel
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My Prestress | Beam - O X
Mame: BT-72 Top flange type
AASHTO-PCI Bulb-Tee BT-72 Marrow
Description: ® Wide
Dimensions .‘| Properties ] Mild steel ] Strand grid .\|
42,0000 in
n [] Deck
in | [] Radius fillet
72,0000 in
26,0000 in
Copy to library... | | Copy from library... | | QK | ‘ Apply | | Cancel

Navigate to the Strand grid tab and enter the following prestress strand locations.

M Prestress | Beam - m} X

Name: BT-72 Top flange type

AASHTO-PCI Bulb-Tee BT-72
Description:

Dimensions ‘ Properties Mild steel | Strand grid

Vertical distance Horizontal spacing
Row no. | No.of strands | from bottom in)
(in)
g ' | 12 25000 20000
2 12 4.5000 2.0000
3 4 6.5000 2.0000
4 2 8.5000 2.0000
5 2 63.0000 2.0000
6 2 65.0000 2.0000
7 2 67.0000 2.0000
8 2 69.0000 2.0000
New l ‘ Duplicate ‘ \ Delete
l Copy to library... \ \l Copy from library... \ ‘ OK ] l Apply | [ Cancel

Click OK to apply the data and close the window.
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Enter the AASHTO Type IV beam (Narrow top flange type) using the same technique. The windows are shown

below.

M Prestress | Beam - m] X
Name: AASHTO TYPE IV Top flange type
AASHTO TYPE IV @

Description:
Dimensions | Properties Mild steel | Strand grid |
20.0000 in
.« s
8.0000 in
6.0000 in
8.0000 in 54.0000 in
———3— | 9.0000 in
¥ 8.0000 in
o
26.0000 in
Copy to library... Copy from library... | | OK ‘ l Apply 1 Cancel
@ Prestress | Beam - O X
Name: AASHTO TYPE IV Top flange type
AASHTO TYPE IV *
Description:
| Dimensions Properties | Mild steel | Strand grid
st Ll Horizontal spacin
Row no. | No. of strands from bottom " 3 2
(in) )
KR 12 2.5000 20000
2 12 4.5000 2.0000
_ 3 2 6.5000 18.0000
Distance
4 2 27.0000 2.0000
5 2 33.0000 2.0000
6 2 39.0000 2.0000
7 2 51.0000 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 - PS13 ANALYSIS REPORTS ? - O %
WORKSPACE | TOOLS ~ VIEW | DESIGN/RATE  REPORTING a

ce i MBS0 LI 6 5 B =

Save Close Export Refresh New

Bridge Manage

Workspace ® x || Schematic * x || Report ® x

Bridge

= 3 Components
& Appurtenances
& Generic
&3 Median
& Para
2 Railing| @ Expand Branch
£ Beam sha @ Collapse Branch

2 Connec
E Practors | L] New

2 LRFD Subs [# Analyze
£ Materials @ View Summary Report

E View Detailed Report

& General Preferences
Ed Close Bridge Workspace

Enter the parapet details as shown below.

@ Bridge Appurtenances - Parapet - O x
MName: [ 2'-8" Railing w/ Fence
Description:

All dimensions are in inches

1 Additional load: . 0.015 . kip/ft Parapet unit load:
‘ 1 (01500 | kef
2.0000
6.0000 j N |'_ 7.0000 r~ Calculated properties ——
Reference Roadway Net centroid (from
Line 0.0000 Surface reference line):
: 4840 in
19,0000 Total load:
" 10.0000 0320 kip/ft
Back Front E 3.0000
[ copyfromiibrary.. | [ ok | [ appy | [ cancel

Click OK to apply the data and close the window.
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Create a second barrier without the additional load which accounts for the fence as shown below.

& Bridge Appurtenances - Parapet - O X
MName: 2'-8" Railing
Description:

All dimensions are in inches

Additional load: | . kip/ft Parapet unit load:
‘ 1 . 0.1500 . kcf
2.0000
6.0000 j { [_ 7.0000 Calculated properties —
Reference Roadway Net centroid (from
Line 0.0000 Suface reference line):
) 5078 in
19.0000 Total load:
10.0000 0.305 kip/ft
Back Front 3 3.0000
| copyfromiibrary.. | | ok || Appy || Cancel

Click OK to apply the data and close the window.

LRFD Substructure Design Settings

To define the substructure design settings, select LRFD Substructure Design Settings and click on New from the
Manage button on the WORKSPACE ribbon (or right click on LRFD Substructure Design Settings in the
Components tree and select New from the drop down menu).

[ | Bridge Workspace - PS13 ANALYSIS REPORTS ? - 0 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING "
e H 86 C L] > 0| =

Save Close Export Refresh New

Bridge

Workspace ¥ x

|

= &3 Components
& Appurtenances
£ Beam Shapes
2 Connectors
& Factors
i £ IRFD ture Design
2 Materials % Expand Branch

Collapse Branch

New

Analyze

View Detailed Report

General Preferences

g
LJ
%}
@ View Summary Report
l
@
[x]

Close Bridge Workspace
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Click the Copy from library button... Select Final Design Setting (US) and click OK. The selected design

settings are copied to the LRFD Substructure Design Settings window as shown below.

M Library Data: LRFD Substructure Design Settings = ] X
Name Description Library Units Preliminary | Final |
Final Design Setting (SI) Final Design Setting (SI) Standard = Sl / Metric False True
* Final Design Setting (US) Final Design Setting (US) Standard US Customary False True
Preliminary Design Setting (SI) ~ Preliminary Design Setting (SI) = Standard = S| / Metric True False
Preliminary Design Setting (US) Preliminary Design Setting (US) Standard US Customary = True False
L OK Apply } Cancel
% | RFD Substructure Design Settings — O X
- Design setting type
MName: Final Design Setting (US)
Preliminary
Final Design Setting (US)
Description: v Final
Limit states | Vehicles | Substructure loading
Analysis method Analysis -
F.
o T Spec version actors
} LRFD AASHTO.. = LRFDSt.. = 2010 AAS ~
Choose the limit states to be Dy . o
included in the analysis: ynamic load allowanoe
v STRENGTH- - Fatigue and fracture limit states: | 15.0
STRENGTH-II All other limit states: 330
v STRENGTH-III
wf| STRENGTH-IV
V| STRENGTH-V
w*| SERVICE-I
SERVICE-II
SERVICE-1II
SERVICE-IV
v#| FATIGUE-I
FATIGUE-II
EXTREME EVENT-I
Copy from library... | oK | | Apply Cancel

Click OK to apply the data and close the window.

The default impact factors, standard LRFD and LFR factors will be used. Bridge Alternatives will be added after

entering the Structure Definition.
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Superstructure Definitions

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.

Girder line superstructure
Floor system superstructure
Floor line superstructure
Truss system superstructure

Truss line superstructure

M New Superstructure Definition

(®) Girder system superstructure

Superstructure definition wizard

Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

X

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

open. Enter the data as shown below.

4 Girder System Superstructure Definition

Name: Span 3

Description:

Default units:
Number of spans; 1

MNumber of girders: &

Superstructure alignment

US Customary

~

%)
~
9}

Definition | ﬁnalysis. Specs Engine

v Enter span lengths
along the reference
line:

Length

Span e

1 132.0625

Horizontal curvature along reference line

Distance from PC to first support line:

Start tangent length:

Radius:

Direction:

End tangent length:

Distance from last support line to PT:
Design speed:

Superelevation:

mph

Modeling
.
With frame structure simplified definition

Deck type:

For PS/PT only
Average humidity:
70.000 %

Member alt. types

Steel

R/IC
Timber

P/T

ok | [ apply ][ Cancel

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

Workspace -ox
Components
= @Ppsi3 -
% [ Components

2 Diaphragm Definitions
2 Lateral Bracing Definitions
MPF LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
i & SUPERSTRUCTURE DEFINITIONS
= Yrrf Span 3
"", Impact/Dynamic Load Allowance
AL | 0ad Case Description
&F Framing Plan Detail
{2 Bracing Deterioration
BSC Bracing Spec Check Selection
T"'? Structure Typical Section
¢ Superstructure Loads
2 Concrete Stress Limits
+ [ Prestress Properties
i [ Shear Reinforcement Definitions
= & MEMBERS
IaG
IG
IGs
IG4
IGs
I Gé
Ia7
IGs v

-

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

window and define the dead load cases as shown below. The completed Load Case Description window is shown

below.
@ Load Case Description - [m] X
Time*
Load case name Description Stage Type (days)
r DC1 DC acting on non-composite section Non-compuosite (Stage 1) - DDC =
DC2 DC acting on long-term composite section = Compaosite (long term) (Stage 2) ~ D,DC -
Dw DW acting on long-term composite section Compaosite (long term) (Stage 2) ~ D,DW -
SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) ~ DDC -
*Prestressed members only jadd defau.lt l?ad New ] Duplicate ] [ Delete
case descrnptnons_ L
0K | | Apply | | Cancel

Click OK to apply the data and close the window.
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Structure Framing Plan Detail — Layout

Double-click on the 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.

D Structure Framing Plan Details - O *

Number of spans: Number of girders:
Layout Diaphragms
Girder spacing crientation

Perpendicular to girder
Skew P g

Support (degrees) o Along support
¥ 1 390218889
2 390218889 Girder spacing
Girder (ft)

b3y | Startof | Endof

girder girder
» 1 £.3573 7.0052
2 6.3052 6.3052
3 65052 £6.5052
4 6.3573 6.3573
5 65052 6.5052
6 65052 £6.5052
7 6 7.2187

QK Apply Cancel

Click OK to apply the data and close the window.

Structure Framing Plan Detail — Diaphragms

This window needs to be revisited after the Structure Reference Line is set in the Structure Typical Section window.
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Structure Typical Section — Deck
Next define the structure typical section by double-clicking on the Structure Typical Section node in the Bridge

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

M Structure Typical Section = O X

Distance from left edge of deck to | Diistance from right edge of deck ta
superstructure definition ref. line |, superstructure definition ref. line

I -
l— Superstructure D efinition
\ . %&Ckkness | Reference Line

¥
Left averhang ,_,IT T_J Right overhang
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Superstructure definition reference line is  within ~  the bridge deck.

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

Distance from right edge of deck to

. . 20.9258 ft 2187169  ft
superstructure definition reference line: -‘ v

Left overhang: 2781 ft 2,781 ft

Computed right overhang:

oK Apply Cancel
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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

material to be used for the deck concrete is selected from the list of bridge materials. Enter the data as shown below.

M Structure Typical Section - O X

Distance from left edge of deck to i Distance fom right edge of deck to
superstructure definibon ref. line |, superstructure definition ref, line

T
Superstructure Definition
Deck —
\ N Hhickness | Relerence Line /
E T E
Lefht overhang Right overhang

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

Deck concrete: Class AA v
Total deck thickness: 8.0000 in

Load case: Engine Assigned o

Deck crack control parameter: | 130.000 kip/in

Sustained modular ratio factor: | 2.000

Deck exposure factor

oK Apply Cancel
Structure Typical Section — Parapets
Add two parapets as shown below.
D Structure Typical Section - [m] x
Back Front
Deck Deck (cont'd) Parapet Median Railing Generic  Sidewalk Lane position  Striped lanes  Wearing surface
Edge of deck | Distance at = Distance at Eront f
Name Load case Measure to | dist. measured start end ron ece
orientation

from () (ft)
~ | Back v | LeftEdge 0.166666 |  0.166666 | Right

~ | Back | RightEdge 0.166666 0.166666 | Left A4

New Duplicate Delete

0K Apply Cancel
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Structure Typical Section — Lane Position
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 X

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

T;EUV:;\;Y 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)

¥ -19.109834 19.509134 -19.458734 20455024

Apply Cancel
The Lane Position tab is populated as shown below.
.m Structure Typical Section — O
. (] -t
[B], *— Superstructure Definition Feference Line
‘K Travelway 1 ' Travelway 2 If
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface

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

Travel:ay definition reference line definition reference line definition reference line definition reference line
numoer at start (4) at start (B) atend (&) st end (B)
(ft) (ft) (ft) (ft)

K — -19.1098 19.5091 -19.4587 20455

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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Structure Framing Plan Detail — Diaphragms

Re-open the Structure Framing Plan Detail window and navigate to the Diaphragms tab to enter the diaphragm
spacing. Enter the information for each girder bay as shown below.

M Structure Framing Plan Details — O X

MNumber of spans: MNumber of girders:

Layout Diaphragms

Girder bay: 1 ~ Copy bay to... Diiir;r;g"r:n
Start End
Support distance BE phr.agm Number | Length distance Load :
number (ft) Sp?fct;ng of spaces (ft) (ft) (kip) Diaphragm
Left girder = Right girder Left girder | Right girder

> 1 S 1] 1] 1] 1 0 0 0 532 | --Not Assigned-- ™
1 e 12,5521 16.4048 0 1 0 12,5521 164043 3.16| --Not Assigned-- ™
1 e 52.5521 56.402 0 1 0 52.5521 56402 3.16| --Not Assigned-- ™
1 e 92.2917 96.2918 0 1 0 92.2917 96.2918 3.16| --Not Assigned-- ™
1 ~o 132345714 132063249 0 1 0] 132345714 132063249 5.52 | --Not Assigned--

New Duplicate Delete
oK Apply Cancel
D Structure Framing Plan Details — | X
MNumber of spans: MNumber of girders:
Layout Diaphragms
. Diaphragm
= . 2
Girder bay: = e Copy bay to... wizard..
Start ) End
Support distance BEDIETW | popes Length distance Load Diaoh
number (ft) sp?fct:\lng of spaces (ft) () (kip) Bzl
Left girder | Right girder Left girder = Right girder
1 hd 0 0 0 1 0 0 0| 532| --Not Assigned--
1 e 16.4048 20.2287 0 1 0 16.4048 202287 | 316 --Not Assigned--
1 e 56.402 60.2287 0 1 0 56402 60.2287 | 316 | --Not Assigned--
1 e 96.2918 100.2662 0 1 0 96.2918 100.2662 316 | --Not Assigned--
1 ~ 1 132063249 | 132.063249 0 1 0 132063249 | 132063249 | 552 --Not Assigned--

New Duplicate Delete

0K Apply Cancel
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4 Structure Framing Plan Details O
Number of spans: Number of girders:
Layout Diaphragms
Girder bay: 3 - Copy bay to.. Dlzlpzf;rrzg:ﬂ
Start End
Support distance D:p'lr;gm Number | Length distance Load Diaphragm
number (ft) P«?&) 9 of spaces (ft) (ft) (kip) phrag
Left girder = Right girder Left girder = Right girder
1 v 0 0 0 1 0 0 0| 532| --Not Assigned--
1 v 20.2287 240526 0 1 0 20.2287 240526| 3.16 | --Not Assigned--
1 v 60.2287 64.0555 0 1 0 60.2287 64.0555| 3.16 | --Not Assigned--
1 v 100.2662 104.2406 0 1 0 100.2662 104.2406 | 3.16 | --Not Assigned--
1 ~ | 132.063249| 132.063249 0 1 0| 132.063249| 132.063249| 552 | --Not Assigned--
New Duplicate Delete
OK Apply Cancel
Dy Structure Framing Plan Details O
Number of spans: Number of girders:
Layout Diaphragms
Girder bay: 4 ~ Copy bay to. DI;?;;ZQ"T”
Start End
Support distance EERREm | oy Length distance Load Diaoh
number (@) PEOZ i () ) e iephragm
Left girder | Right girder Left girder = Right girder
1 B 0 0 0 1 0 1] 0 532 | --Not Assigned--
1 e 240526 27907 0 1 0 24,0526 27907 3.16 | --Not Assigned--
1 e 64.0555 67.9129 0 1 0 64,0555 67.9129| 3.16 | --Not Assigned--
1 v 104.2406 108.2468 0 1 0 104.2406 108.2468 |  3.16 | --Not Assigned--
1 ~ | 132.063249| 132.063249 0 1 0| 132.063249| 132.063249| 552 | --Not Assigned--
New Duplicate Delete
o] 4 Apply Cancel
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™ Structure Framing Plan Details - O x

Number of spans: 1 Number of girders: 2

Layout Diaphragms

Girder bay: 3 - Copy bay to.. Di;’;’;rr;gub
Start End
Support distance BERTERD | pyree Length distance Load
number (ft) SP::t;ng of spaces (ft) (ft) (kip) Diaphragm
Left girder | Right girder Left girder | Right girder

1 - 0 0 0 1 0 0 0| 532| --Not Assigned--
1 - 27.9071 EWEY 0 1 0 27.9071 31731 2.16 | --Not Assigned--
1 - 67.9129 T1.7397 0 1 0 67.9129 71.7307 | 316 | --Not Assigned--
1 - 108.2468 1122212 0 1 0 108.2468 1122212 3.16 | --Not Assigned--
1 ~ | 132063249 | 132.063249 0 1 0| 132.063249 | 132063249 | 552 | --Not Assigned--

New Duplicate Delete
QK Apply Cancel
™ Structure Framing Plan Details - m} X
Number of spans: 1 Number of girders: 2
Layout Diaphragms
. Diaphragm
ol
Girder bay: s Copy bay to.. wizard..
Start End
Support distance IERTED | ifems Length distance Load Dianh
number (ft) sp«z:t;ng of spaces (ft) ) (kip) Al
Left girder | Right girder Left girder Right girder
1 b 0 0 0 1 0 0 0 532| --Not Assigned--
1 ' EANE 35.5549 0 1 0 31731 355548 | 216 --Mot Assigned--
1 ' 71.7397 75.5664 0 1 0 71.7397 75.5864 | 3.6 | --Mot Assigned--
1 ' 112.2212 116.1956 0 1 0 1122212 1161856 |  3.16 | --Not Assigned--
1 ~ | 132063249 | 132.063249 0 1 0| 132063249 | 132063249 | 552 --Not Assigned--

New Duplicate Delete

0K Apply Cancel
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D Structure Framing Plan Details - O *

Number of spans: Number of girders:

Layout Diaphragms

Girder bay: 7 v ] Copy bay to.. Diig;rrzgirl”n
Start End
Support distance Diaphragm |1y, per Length distance Load )
number () Sp‘zfct;"g ofspaces  (f) ift) (kip) g
Left girder = Right girder Left girder | Right girder

1 i 1] 0 0 1 0 0 0 5.32 | --Not Assigned--
1 e 35,5549 39.0677 0 1 0 355549 39.0677 316 | --Not Assigned--
1 v 75.5664 T79.0677 0 1 0 75.5664 79.0677 3.16 | --MNot Assigned--
1 ~ 116.1956 119.8438 0 1 0 116.1956 119.8438 3.16 | --Not Assigned--
1 w1 132083249 131.299342 0 1 0 132.063249 | 131.299342 5.52 | --Not Assigned--

MNew Duplicate Delete

QK Apply Cancel

Click OK to apply the data and close the window.
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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 data
shown above the Compute button, select the Class F6 concrete 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: Class F6
Description:
Corrosion condition: Moderate w

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

Concrete material: ~ Class F& w
Compute
LFD LRFD
Initial allowable compression: 2.94 ksi 3185 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{j-g?;:ibgiﬁomprESSiGn: 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.

™ Prestress Properties - O x

MName: | 0.6 (7W-270) LR
General P/S data Loss data - lump sum Loss data - PCI

P/% strand matenial: 0.6" (TW-270) LR W Jacking stress ratio: 0.730

Loss method: AASHTO Approximate W P/S transfer stress ratio:
Transfer time: 24.0 Hours
Age at deck placement: | 30.00 Days
Final age: 36500.00 Days

Loss data - AASHTO

Percentage DL: | 0.0

Include elastic gains

OK Apply Cancel

Click OK to apply the data and close the window.
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Shear Reinforcement
Define shear reinforcement to be used for 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 right click on Vertical select New).

~
1

a
x

E Bridge Workspace - PS13 ANALYSIS REPORTS

'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING )
3 Check Out E 4 & 3 j '@ —
) %7 S
4, Check In evert -
Open |New ] Copy Pa

Validate Save o Close Export Refresh >aste Duplicate Delete | Schematic
Bridge Manage
Workspace ® Schematic ® x || Report
Components
= Mpsi3

[ BComponems

@ Diaphragm Definitions

B Lateral Bracing Definitions

- WFF LRFD Multiple Presence Factors
- EC Environmental Conditions

=+ DF Design Parameters

= ) SUPERSTRUCTURE DEFINITIONS
& Y Span 3

j Impact/Dynamic Load Allowance
ﬁ“L Load Case il
- &F Framing P| % Expand Branch
[ Bracing D @ Collapse Branch
BSC Bracing -
T3 Structure L | New
- e Sups Analyze
IE Concrete ! [ View Summary Report
- On Class View Detailed Report
9 Prestress
. o6 (7] ) General Preferences
{53 Shear Rei Close Bridge Workspace
B 2 Verticar
- gHorizontal
B [ MEMBERS
#- b Span4

Define the stirrup as shown below.

™ Shear Reinforcement Definition - Vertical - [m| X

Name: | Bars K&5

—[|—

Material: Grade 60 v:
Bar size: 5 v
Number of legs: | 2.00

Inclination (alpha): [e0.0 Degrees

t+-+— Yertical
Shear
Reinforcement
[ ok |[ apety || 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
= @Mps13 A

% B Components
2 Diaphragm Definitions
£ Lateral Bracing Definitions
MPF | RFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
= & SUPERSTRUCTURE DEFINITIONS
=8 b Span 3
—§ Impact/Dynamic Load Allowance
a4 Load Case Description
&F Framing Plan Detail
2 Bracing Deterioration
BSC Bracing Spec Check Selection
{19 Structure Typical Section
& Superstructure Loads
= & Concrete Stress Limits
O.. Class F6
= &) Prestress Properties
' &06" (7W-270) LR
= &) Shear Reinforcement Definitions
= &) Vertical
" [ BarsK&s
2 Horizontal
#- [ MEMBERS v

Describing a member

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 is automatically assigned as the Existing and Current
member alternative for this Member.

M Member - O x
Member name: | G1 Link with: None w

Description:

Existing | Current | Member alternative name | Description |

] v L G1

MNumber of spans

Span
S:‘.::n length
) (ft)
v 1 132.35

0K || Apply ] Cancel
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Member Loads
Double-click on the Member Loads node in the Bridge Workspace tree to open the Girder Member Loads window.

Enter the Uniform load to account for the SIP forms.

@ Girder Member Loads - O x

« + + 4+ + % ¥ ¥ 4+ + 3

Pedestrian load: Ib/ft

Uniform Distributed Concentrated | Settlement

Load case Span Uniform load
name p (kip/ft)

» SIP Forms = | All Spans - 0.016

Description

Mew Duplicate | Delete

OK Apply | Cancel

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.

M Mew Member Alternative >
Material type: Girder type:

Post tensioned concrete P5 Precast Box

Prestressed (pretensioned) concrete P5 Precast |

Reinforced concrete PS Precast Tee

Steel PS5 Precast U

Timber

QK | | 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 below. The

Schedule based Girder property input method is the only input method available for a prestressed concrete beam.

@ Member Alternative Description - ] X
Member alternative: | G1
Description | Specs | Factors | Engine | Import | Control options
Description Material type:
Girder type:
Modeling type:
Default units: | US Customary v
Girder property input method
.
Self load Default rating method
Load case: Engine Assigned v LFR v
Additional self load: kip/ft
Additional self load:
Crack control parameter (Z) Exposure factor
P " Use creep
Top of beam: kip/in Top of beam:
Bottom of beam: kip/in Bottom of beam:
oK Apply Cancel

Navigate to the Control options tab and change the Loss & stress calculations to Use transformed section

properties under LRFR.

@ Member Alternative Description

Member alterative: | G1

Description | Specs | Factors

Engine

Import

LRFD
B points of interest

! Generate at tent

V| Generate at suppo

/| Generate at support face & critical shear points

/] Generate at section change points

V| Generate at user-defined point
B Shear computation method
Ignore

® General procedure

General procedure - Appendix BS

Simplified procedure

Simplified procedure - Vci, Vew

2 Loss & stre:

lations

LFR

2 Points of interest
/| Generate at tenth points except supports

v Generate at sup)

/| Generate at support tical shear points

e at section change points

e at user-defi

mputation met
Ignore

Use AASHTO

79 interim code
® Use current AASHTO
3 Distribution factor application method
By axle

® By POI

Control options

LRFR
-~ &3 Points of interest

/| Generate at tenth points exce

pports
W/ Generate at support points
/| Generate at support face & critical shear points
W/ Generate at se
v Ge
23 Shear compu

erate at

n method

Ignore

eral procedure
General procedure - Appendix BS
Simplified procedure

Simplified procedure - Vci, Vow

v ) Loss & stress calculations
Us¢

oss section properties
®) Use transformed section properties
EJ Multi-span analysis

@ Continuous
Continuous and simple

Ignor n & legal load shear

it load shear

Ignore per

Consider legal load tensile concrete stress

Consider splitting resistance ar

Ignore tensile rating in top of

Consider deck reinf. development length

el stress

r permit load tensile ste

vl

g. reinf. in rating

bution factor application method

Bv axle

ok | [ Ay

| cancel

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

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

in each tab of the Beam Details window as shown below.

M Beam Details - O x

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

Beam projection
Span Girder Prestress

number | Beam shape material properties " isfted ot end
(in) (in}

| ’ | 1 | BT-72 * | Class F& - | 0.6" (TW-270) LR - 16.0000 16.0000

oK Apply Cancel

@ Beam Details - O x
Span detail Slab interface Web end block
Start End
nusiager Name distance Le{nfgth distance
(ft) (ft)

> Class F& v 0| 135.012381| 135.012381

New Duplicate Delete

OK Apply Cancel
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M Beam Details - ] X

Span detail | Stress limit ranges | Slabinterface | Web end block

nterface type: Intentionally Roughened | v
Default interface width to beam widths: v/

Inte idth: in
Cohesion factor: 0.280 ksi
riction factor. 000
K1 0
8i ksi
0K Apply Cancel

Click OK to apply the data and close the window.

Last Modified: 2/19/2024 32



PS13 — 2 Simple Span Prestressed | Beam with a Multi-Column Pier on Drilled Shafts Example

Strand Layout

Expand the tree under Strand Layout 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. The Mid span radio
button will now become active. Strands can now be defined at the middle of the span by selecting strands in the right

hand schematic. Select the strands in the bottom flange of the schematic so that the CG of the strands is 4.23 inches.

M Strand Layout - Span 1 - O X
Description type ERQe @Y -
P and CGS only (@ Strands in rows
Strand configuration type /) symmetry J
L x X
Straight/Debonded B ’ -
<% A
@ Harped X X
Harped and straight debonded
@ Mid span
Harp point locations
Left end
Harp Distance Radius
point (ft) (in)
Left 54.00 0.0000
Right 54.00 0.0000
T ee
[ XXX ]
sesssssennee
LA AR LR LYY ]
0K Apply Cancel

L EeE N Bel X N
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Now select the Left end radio button to enter the harped strand locations at the left end of the precast beam. Place the
cursor in the schematic view on the right side of the screen. The strands can be defined at the left end of the span by
selecting strand locations in the right hand schematic. Select the top 8 strand locations in the schematic so that the CG
of the strands is 20.37 inches.

FiY
e REQQe B - [w
P and CGS only (@ Strands in rows
Strand configuration type | Symmetry J
= .0 —
Straight/Debonded T e -
e
@ Harped e
Harped and straight debonded
Mid span
Harp point locations
@ Left end
Harp Distance Radius
point (ft) (in)
Left 54.00 0.0000
Right 54.00 0.0000
) ee
o~ LY .
LA N L R RN )
LA AR R Y RN D]
oK Apply Cancel

soee e -

Click OK to apply the data and close the window.
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Deck Profile
This window needs to be revisited after the information for Beam 2-8 is entered.

No reinforcement is described.

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.

% PS Haunch Profile - O *
bl s
z iﬁ J
72 74

S ST Length End z1 pe) z z4 ¥1 2 e
number | 9istance ) distance {in) (in) (in) (in) (in) (in) (in)
(ft) (ft)
> 0| 132345714 132345714 0 0 0 0 125 0
Mew Duplicate Delete
QK 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 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.

™ PS Shear Reinforcement Ranges - O >
‘ o Start Distance . ngacingl L
Wertical Herizontal
Span: 1 s
Extends Start . End
MName into distance Mumber of Sp?c;ng Le:f%th distance
deck (f) spaces in )
> Bars KIS v 0.166667 1 0 0 0.166667
Bars K&(S v 0.166667 18 4 6 6.166667
Bars K&S v 6.166667 6 6 3 9.166667
Bars K&LS v 0.166667 1 16 1332333 105
Bars K&(S v 105 76 18 114 1245
Bars K&(S v 1245 1 16 1332333 125.833333
Bars K&IS v 125.833333 6 6 3 128.832333
Bars K&S v 128.833323 18 4 6 134.832323
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.
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The description of an exterior beam (except for the deck profile) for this structure definition is complete. Using the

techniques used for Beam 1, enter the data for the remaining beams for Span 3.

Beam Projection Stress Harp
Beam Span | Uniform Beam Girder Prestress Left Right Limit Point | Haunch
No. Length Load Shape Material Properties End End Range Location Y1l
ft k/ft - --- in in ft ft in
G2 132.0632 | 0.032 BT-72 Class F6 | 0.6" (7W-270) LR 16 16 134.7299 | 53.8645 1.25
G3 132.0632 | 0.032 BT-72 Class F6 [ 0.6" (7W-270) LR 16 16 134.7299 | 53.8645 1.25
G4 132.0632| 0.032 BT-72 Class F6 | 0.6" (7W-270) LR 16 16 134.7299 | 53.8645 1.25
G5 132.0632 | 0.032 BT-72 Class F6 [ 0.6" (7W-270) LR 16 16 134.7299 | 53.8645 1.25
G6 132.0632| 0.032 BT-72 Class F6 | 0.6" (7W-270) LR 16 16 134.7299 | 53.8645 1.25
G7 132.0632 | 0.032 BT-72 Class F6 [ 0.6" (7W-270) LR 16 16 134.7299 | 53.8645 1.25
G8 131.2993| 0.016 BT-72 Class F6 [ 0.6" (7W-270) LR 16 16 133.9660 | 53.4830 1.25
Deck Profile

Next revisit the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree for
member G1. The window is shown below. Click the Compute from typical section... button to open the window as

shown below. Enter the Structural thickness as shown below and click OK.

@ Compute Deck Profile From Structure Typical Section X

otal deck thickness entered on the Str ection window = in

ctive flange width: | [7.75 n

Enter a structural thickness to use when computing the

OK Cancel

The following warning message will appear. This warning appears because the assumed constant overhang for the
analysis is slightly larger than the limits per AASHTO C4.6.2.6.1 (0.5 * Beam Spacing).

Bridge Design & Rating *

! Owerhang width greater than 0.5%5!
LRFD effective flange widths cannot be computed!

OK
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For this example, the user will enter the Std effective flange widths into the LRFD effective flange widths as

shown below.
M

Type: PS Precast |

Deck concrate Reinforcement
Start End Structural Start effective | End effective | Start effective  End effective
| Material Support distance Length distance thickness flange width | flange width | flange width  flange width
number ) {ft) ) i) (Std) (Std) (LRFD) {LRFD)
i {in) (in) (in) (in)
| > | Class AA v (1 ~ 0| 132345714 | 132245714 115 727158 727158 72.7158 727158 8

Compute from

N New Duplicatt Delet
| typical section... ew uplicate elete

oK Apply Cancel

The Deck Profile windows for the remaining beams are shown below.

D Deck Profile
Type:  PS Precast|
Deck concrete Reinforcement
Start End Structural Start effective | End effective | Start effective = End effective
Material Support distance Length distance thickness flange width | flange width | flange width | flange width n
number ) (ft) ) (in) (5td) (5td) (LRFD) (LRFD)
(in) (in} (in) (in)
» | Class AA ~ 1 w 0| 132.063249 | 132.063249 775 78375 78.375 60.82449 62.907885 8
M Deck Profile
Type:  PS Precast |
Deck concrete Reinforcement
Start End Structural Start efFeFtwe End effective | Start eﬁe.ctlve End EHE(:'UVE
Material Support distance Length distance thickness flange width | flange width | flange width | flange width n
number ) (ft) ) (i) (5td) (5td) (LRFD}) (LRFD})
(im) (in) {in) ({in)
» | Class AA v 1 ~ 0| 132.063249 | 132.063249 7.75 78.0624 78.0624 60.646763 60.646763 8
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G4

™ Deck Profile

Type:  PS Precast |

Deck concrete Reinforcement

Start effective | End effective | Start effective = End effective

Start End Structural ) ) . ;
. Support . Length . R flange width = flange width = flange width  flange width
Material number dls?fat;ce ) dlsz:fat;ce thlc{!(r;ess (5td) (5td) (LRFD) (LRFD) n
" {in) {in) {in) {in)
> | Class AA v 1 w 0| 132.063249 | 132.063249 775 78375 78375 60.889622 60.880622 8
M Deck Profile
Type:  PS Precast |
Deck concrete Reinforcement
Start effective | End effective = Start effective | End effective
Start End Structural - . .
Material Support distance Length distance thickness flange width | flange width | flange width | flange width n
number ) (ft) ) (i) (Std) (Std) (LRFD) (LRFD})
(in) (in) (in) (in)
» | Class AA ~ w~ 0| 132.063249 | 132.063249 775 78375 78.375 60.889622 60.889622 8
M Deck Profile
Type: PS Precast |
Deck concrete Reinforcement
Start End Structural Start ef‘FeFtl\:e End effec.tlve Start effective = End EHEC.UVE
Material Support distance Length distance thickness flange width | flange width | flange width | flange width N
number ) (ft) ) (in) (Std) (Std) (LRFD) (LRFD)
(in) (in) (in} (in)
» | Class AA 1 o 0| 132063249 | 132.063249 7.75 78.0624 78.0624 60.646763 60.646763 8
G7
™ Deck Profile
Type:  PS Precast |
Deck concrete Reinforcement
Start End Structural Start ef'Fe.ctlue End effective | Start eﬁe.ctlve End effective
Material Support distance Length distance | thickness flange width = flange width = flange width | flange width N
number ) (ft) ) (in) (Std) (Std) (LRFD) (LRFD})
" fin) (in) {in) (in)
» | Class AA v o1 ~ 0| 132.063249 | 132.063249 7.75 75.0312 75.0312 58455274 64.16933 8
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G8 (Note that the same warning message will appear as it did for G1. Enter the Std values for LRFD values)

M Deck Profile

Type: PS Precast |

Deck concrete Reinforcement

Start End Structural Start effective  End effective = Start effective = End effective
Material Support dist Length d'sln th’.”i ura flange width = flange width | flange width | flange width
stene number ' (;;“ () ' (:t;“ "Unr;e” {Std) (LRFD) (LRFD) "
(in) (in} (in)
» | Class AA ~ 1 ~ 0| 131.299342 | 131.209342 7.75 79.264323 79.264315 79.264323 79.264315
Shear Reinforcement Ranges for other members
G2-G7
™ PS Shear Reinforcement Ranges — O
‘ Start Digtance » lSQau:ir'ug.
Vertical Honzontal
Span: 1 e
Extends Start . End
MName into distance Nlematj:eersof Sp{c‘il:)ng Le?%th distance
deck ift) p ()
> Bars K&S v 0.156667 1 0 0 0.166667
Bars K&S v 0.166667 18 4 6 6.166667
Bars K&(S v 6.166667 6 6 3 0.166667
Bars K&5 4 9.166667 1 14.375 1197917 10.364584
Bars K&S v 10.364584 76 18 114 124.364584
Bars K&5 e 124364584 1 14.375 119797 125.562501
Bars K&S v 125562501 6 6 3 128.562501
Bars K&S v 128562501 18 4 6 134,562501
Stirrup wizard... Stirrup design tool... View cales Mew Duplicate Delete
QK Apply Cancel
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G8
M PS Shear Reinforcement Ranges — O X
L Start Distance P PP o =1 Te
Vertical Herizontal
Span: 1 v
Extends Start . End
Name into distance Nusmab;zrsof Sp{aiﬁl)ng LEF%th distance
deck (F) £ i)
> Bars K&S v 0.166666 1 0 0 0.166666
Bars K&S v 0.166666 12 4 6 6.166666
Bars K&S v 6166666 5 6 3 9.166666
Bars K& v 9.166666 1 0.9375 0.828125 8.994791
Bars K&S v 9.994791 76 18 114 123.994791
Bars K&sS v 122.004791 1 0.0375 0.828125 124822016
Bars K&S v 124822916 5 6 3 127.822916
Bars K&S v 127.822016 12 4 6 133.822016
Stirrup wizard... Stirrup design tool... View cales New Duplicate Delete
0K Apply Cancel
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Once the input for Span 3 is complete, create Span 4 in a similar manner. The required superstructure input screens

and member input data are shown below.

™ Girder System Superstructure Definition

Definition Analysis Specs Engine

Name: Modeling

With frame structure simplified definition

Description:

Deck type:
Default units: US Customary Enter span lengths For PS/PT only
along the reference o
Number of spans: 10 line: Average humidity:
Number of girders: 6 :\, Length 70 %
Span
i )
5 1 663642 Member alt. types
Steel
R/C
Timber
PT
Horizontal curvature along reference line
Superstructure alignment
oK Apply Cancel
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M |oad Case Description - [m} x
Load case name Description Stage Type ke
(days)
DC acting on non-compaosite section Non-compaosite (Stage 1) ~ DDC =
DC2 DC acting on long-term composite section = Composite (long term) (Stage 2) ~ DDC -
Dw DW acting on long-term composite section  Composite (long term) (Stage 2) ~ DDW -
SIP Forms Weight due to stay-in-place forms Non-compaosite (Stage 1) ~ DDC -
*Prestressed members only g defau.lt '?ad New | Duplicate | | Delete
case deSCI’ID[IODS_
0K ‘ | Apply | Cancel
@ Structure Framing Plan Details - O x
MNumber of spans: Number of girders:
Layout Diaphragms
Girder spacing orientation
Perpendicular to girder
Support Skew
PP (degrees) o Alang support
¥ 1 39.0218889
2 -2,6880054 Girder spacing
Girder (/)
bay | Startof | Endof
girder girder
¥ 1 9.4063 72917
2 9583333 74583
3 9.6354 73333
4 9.5781 7.20017
5 8.6458 72017
QK Apply Cancel
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™ Structure Framing Plan Details

Number of spans:

MNumber of girders:

Layout
. Diaphragm
3 ;1
Girder bay: v Copy bay to.. wizard..
Start End
Support distance D':pl"cri:.gm Number = Length distance Load Disohragm
numkber (f) p?ft) 9 of spaces {ft) (ft) (kip) phrag
Left girder = Right girder Left girder  Right girder
> 1 v 0 0 0 1 0 0 0| 535 --Not Assigned--
1 v 21.5469 27.6466 0 1 0 21.5469 276466 | 3.15| --Not Assigned--
1 v 5051026 |  56.774337 0 1 0 5051026 | 56774537 | 4.21| --Not Assigned--
# Structure Framing Plan Details
MNumber of spans: Number of girders:
Layout Diaphragms
- L3 Diaphragm
Girder bay: = ~ Copy bay to... wizard..
Start ) End
Support distance Dfph{r;gm Number | Length distance Load Disphragm
number (f) P:ﬂ) & of spaces (ft) (ft) (kip) phrag
Left girder = Right girder Left girder = Right girder
1 w7 0 0 0 1 0 0 0| 535| --Not Assigned--
1 e 27.6466 33.8614 0 1 0 27.6466 33.8614| 3.15| --Not Assigned--
1 v 56774537 | 63.158744 0 1 0 56.774537 | 63.158144| 421 --Not Assigned--
@M Structure Framing Plan Details
Number of spans: MNumber of girders:
Layout Diaphragms
. Diaphragm
5 . 3
Girder bay: v Copy bay to.. wizard...
Start . End
Support distance FERETD | o Length distance Load Diach
number (ft) sp?fct;ng of spaces (ft) (ft) (kip) 1ephragm
Left girder  Right girder Left girder = Right girder
1 v 0 0 0 1 0 0 0| 535| --Not Assigned--
1 v 33.8614 401078 0 1 0 33.8014 40.1078| 3.15| --Not Assigned--
1 ~ | 62879656 69.251307 0 1 0 62.879656 | 69251307 | 4.21| --Not Assigned--
™ Structure Framing Plan Details
Mumber of spans: Number of girders:
Layout Diaphragms
. Diaphragm
3 ;4
Girder bay: v ] Copy bay to.. wizard.
Start End
Support distance Dlsapl'::ri:gm Number = Length distance Load Disphragm
number (ft) p?ft) 9 of spaces (ft) (ft) (kip) phrag
Left girder = Right girder Left girder = Right girder
1 v 0 0 0 1 0 0 0| 535| --Not Assigned--
1 v 14,8438 20,9175 0 1 0 148438 20.9175 3.15| --Not Assigned--
1 v 40.1078 46.3171 0 1 0 40.1078 46.3171 3.15| --Not Assigned--
1 ~ | 60.568648 | 75.941458 0 1 0 60.568648 | 75041458 | 421 --Not Assigned--
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D Structure Framing Plan Details - [m} x

MNumber of spans: Number of girders:

Layout Diaphragms

Girder bay: 3 - Copy bay to.. Di;i:rrzg‘f‘
Start End
Support distance Diaphragm |\ e Length distance Load
number (ft) Sp?:t}llng of spaces (ft) (ft (kip) Diaphragm
Left girder = Right girder Left girder | Right girder
1 v 0 0 0 1 0 1] 0 5.35| --Not Assigned--
1 v 209175 26401 0 1 0 209175 26.401 315 --Not Assigned--
1 - 463171 51.9323 0 1 0 46.3171 51.9323 315 --Not Assigned--
1 ~ | 75.041458| 81727304 0 1 0 75041458 81727304 | 421 --Not Assigned--
M Structure Typical Section - O X

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

1
Superstructure Definition
Deck . /
H Reference Line
\ 4 thickness !

¥

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

Distance from left .edg.e of deck to ] 215541 P &

superstructure definition reference line:

Distance from rlgh.t ec.ige of deck 10. 21517 i 31,8545 &

superstructure definition reference line:

Left overhang: 3.056666  ft 3.056666  ft

Computed right overhang:

OK Apply Cancel
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¢ Structure Typical Section - m} X

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

I _—
Superstructure Definition
Deck b—
\ . lh?cfl:ﬂness ! Feference Line /
r T
Leftovethang |, 5 ;._J Right overhang
Deck u Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface

Deck concrete: Class AA %
Total deck thickness: 8 in

Load case: Engine Assigned w

Deck crack control parameter: 130 kip/in

Sustained modular ratio factor: 2

Deck exposure factor:

OK Apply Cancel
& Structure Typical Section - m] *
Back Front
Deck Deck (cont'd) Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck = Distance at = Distance at Front
Name Load case Measure to | dist. measured start end ront face
orientation
from (ft) (ft)
» | 2'-8” Railing w | DC2 ~ | Back ~ | LeftEdge v 0.166666 0.166666 | Right ~
2'-8" Railing o DC2 ~ | Back | RightEdge 0.166666 0.166666 | Left ~
New Duplicate Delete
0K Apply Cancel
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¢ Structure Typical Section - m} X

—|+,

4] g

(B *— Superstructure Definition Reference Line

Travelway 1

Travelway 2 i
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Striped lanes Wearing surface

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

T;a:;l::ry definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) atend (A) atend (B)
() () (ft) ()

> _ -20.1374 20.1003 -20.0306 204378

LRFD fatigue

Lanes available to trucks:

Override  Truck fraction:

Compute New Duplicate Delete
QK Apply Cancel
™ Stress Limit Sets - Concrete - O *
Name: Class F5
Description:
Corrosion condition: Moderate v
Final allowable tension stress limit coef. (US) override:
Concrete material:  Class F5 w
Compute
LFD LRFD
Initial allowable compression: 24 ksi 26 ksi
Initial allowable tension: 0.1897367  ksi 0.1896 ksi
Final allowable compression: 3 ksi 3 ksi
Final allowable tension: 04248529 ksi 04248529  ksi
Final allowable DL compression: 2 ksi 225 ksi
Final allowable slab compression: ksi ksi
Final allowable compression:
(LL+1/2(Pe+DL)) : st : st
oK Apply Cancel
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M Prestress Properties - O d
Mame:
General P/S data Loss data - lump sum Loss data - PCI
P/S strand material: 1/2° (TW-270) LR v Jacking stress ratio: 0.750
Loss method: AASHTO Approximate v P/S transfer stress ratio:
Transfer time: 24.0 Hours
Age at deck placement: Days
Final age:
Loss data - AASHTO
Percentage DL: | 0.0
Include elastic gains
OK Apply | Cancel
™ Shear Reinforcement Definition - Vertical — O X
MName: Bars K&S
'
Material: Grade 60 W
Bar size: 3 v
Number of legs: 2.00
. Inclination (alpha): | 90.0 Degrees
1 Vertical
Shear
Reinforcement
OK Apply [ Cancel
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Member Input Data

Remember to wait to compute effective flange width until all member alternatives have been created.

SIP Beam Projection Stress
Beam Span | Uniform Beam Girder Prestress Left Right Limit Haunch

No. Length Load Shape Material Properties n End End Range Y1

ft k/ft in in ft in

Gl 50.51026 | 0.056 |AASHTOTYPEIV| Class F5 |1/2" (7W-270) LR| 7 | 16.875 9 52.6665 1.00
G2 56.77454| 0.113 |AASHTOTYPEIV| Class F5 |1/2" (7W-270) LR| 7 | 16.875 9 58.9308 1.00
G3 63.15814 | 0.113 |AASHTOTYPEIV| Class F5 |1/2" (7W-270) LR| 7 | 16.875 9 65.3144 1.00
G4 69.56865 | 0.113 |[AASHTO TYPEIV| Class F5 |1/2" (7W-270) LR| 7 | 16.875 9 71.7249 1.00
G5 75.94146 | 0.113 |AASHTOTYPEIV| Class F5 |1/2" (7W-270) LR| 7 | 16.875 9 78.0977 1.00
G6 81.7273 0.056 |AASHTOTYPEIV| Class F5 |1/2" (7W-270) LR| 7 | 16.875 9 83.8836 1.00

The Deck Profile windows for the beams are shown below.

G1

M Deck Profile

Type:  PS Precast |

Deck concrete Reinforcement
Start End Structural Start effective | End effective | Start effective  End effective
Material Support distance Length distance thickness flange width | flange width | flange width = flange width n
number ) {ft) ) (in) (Std) (Std) (LRFD) (LRFD)
1 (in) (in) (in) (in)
» | Class AA v 11 v 0 50.51026 50.51026 775 80.578804 80.379299 80.578804 80.379299
0 Deck Profile
Type: PS Precast |
Deck concrete Reinforcement
Start End Structural Start effective = End effective | Start effective  End effective
Material Support distance Length distance thickness flange width = flange width = flange width | flange width n
number ) (ft) P (in) (Std) (Std) (LRFD) (LRFD)
= (in) (in) (in) (i)
3 | Class AA v 1 4 0| 56774537 | 56.774537 775 B8B.544465 883957 88644465 883957 8
™ Deck Profile
Type:  PS Precast |
Deck concrete Reinforcement
Start End Structural Start EﬁCEFtIVE End s-Fac.t ve Start effective  End effective
Material Support distance Length distance thickness flange width = flange width =~ flange width  flange width n
number (ft) ) {in) (Std) (Std) (LRFD) (LRFD)
(in) (in) {in) (in}
> | Class AA v 1 v 0| 63158144 63.158144 775 89.601391 88.651175 89.601391 88651175
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G4

M Deck Profile

Type:  PS Precast |

Deck concrete Reinforcement

Start effective | End effective = Start effective | End effective

Start End Structural 3 B
. Support . Length . . flange width | flange width =~ flange width = flange width
Material number dls;fat;ce I dls:fat;ce thlc(:(r:;ess (Std) (5tel) (LRFD) (LRFD) n
(in) (in) (in) {in}
> Class AA ~ 1 ~ 0| ©9.568648 0£9.568648 7.5 89.502855 87.636801 89.502855 87.656801 8
M Deck Profile
Type: PS Precast |
Deck concrete Reinforcement
Start End Structural Start Eﬁ:E-Et\\-‘E End e‘l'fec_tlve Start effective | End eﬁ'ec.tlve
Material Support dist Length disk thick flange width = flange width =~ flange width = flange width
stena number < (;;‘“" () ' (fat;‘“" "U:]e“ {5td) (5td) (LRFD) (LRFD) "
(in) (in) {in) (in}
3 | Class AA v v 0 75041458 75.041458 735 85.046464 87.398657 85.046464 87.398657 8

G6 (Note that the same warning message will appear as it did for Span 3, G1 & G8. Enter the Std values for
LRFD values)

M Deck Profile

Type:  PS Precast |

Deck concrete Reinforcement

Start effective | End effective | Start effective | End effective

Material Support di;t:::e Length disEt';::e f:]?:;:;zl flange width | flange width | flange width | flange width
number ) (ft) ) (i) (Std) (Std) (LRFD) (LRFD)
(in) (in) (in} (in)
» | Class AA ~ o1 ~ 0| 813727304 81727304 775 83.609307 87.133454 83.609307 87.133454 8

The Superstructure Definitions are now complete. Bridge Alternatives can now be created.
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Bridge Alternatives

Double-click on BRIDGE ALTERNATIVES in the Bridge Workspace tree and enter the data as shown below.

M Bridge Alternative - O *

Alternative name: L’%S- BUILT

Description Substructures

Description:

Global positioning
Reference line length: 201.0718 ft Distance: 0 ft
o Start bearing End bearing Offset: 0 ft
Starting station: 0 ft Elevation: ft
Bearing: N 90+ 0" 0.00" E

Bridge alignment

Superstructure

. Culvert wizard...
wizard...

OK Apply Cancel

Navigate to the Substructures tab and define the substructure locations as shown below.

% Bridge Alternative - O X

Alternative name:  AS-BUILT
Description Substructures

Substructure Station Offset

unit name (ft) f | Unitoee
> 0 0| Abutment
Bent 4 133.5642 0| Pier v
Bent 5 201.0718 0| Abutment

Click OK to apply the data and close the window.
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SUPERSTRUCTURE
Double click on the SUPERSTRUCTURES node in the Bridge Workspace tree and enter Span 3 as the

Superstructure Name.

M Superstructure - O x

Superstructure name: | Span 3
Description Alternatives Vehicle path Engine Substructures

Description

Reference line

Distance: 0.00
Offset: 0.0C
Angle 0.00 Degrees
Starting station: | 0.00

0K Apply Cancel

Navigate to the Substructures tab and assign substructures to each support.

M Superstructure - O x

Superstructure name: | Span 3
Description Alternatives Vehicle path Engine Substructures
Select the substructure supports:

Substructure
support

B X

2 Bent 4

| Support

New Delete

OK Apply Cancel

Click OK to apply the data and close the window.
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SUPERSTRUCTURE ALTERNATIVES

Double click on the SUPERSTRUCTURE ALTERNATIVES node in the Bridge Workspace tree and enter Span
3 as the Alternative Name and select Span 3 as the Superstructure Definition.

M Superstructure Alternative - O *

Alternative name: Span 3

Description:

Superstructure definition:  Span 3
Superstructure type:
MNumber of main members:
Length
(ft)
¥ 1 132.0625

Span

0K Apply Cancel

Click OK to apply the data and close the window.

Repeat the process for creating a Superstructure and Superstructure Alternative for Span 4. See images below.

™ Superstructure

- m} X

Superstructure name: I'S:-a" 4

Description Alternatives Vehicle path Engine Substructures

Description:

Reference line

Distance: 135.0659 ft
Offset: 0 ft
Angle: 0 Degrees

Starting station:  135.0659 ft

QK Apply Cancel
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@ Superstructure

Superstructure name: | Span 4

Description | Alternatives | Vehicle path Eﬂgiﬂe. Substructures

Select the substructure supports:

Substructure
support

2 Bent 5 -

Support

New Delete

OK J| Apply ‘ Cancel

M Superstructure Alternative - O X

Alternative narme: Epa" 4

Description:

Superstructure definition:  Span 4
Superstructure type:

Number of main members:

Length

Span (f)

¥ 1 66.3642

oK Apply Cancel

Last Modified: 2/19/2024 54



PS13 — 2 Simple Span Prestressed | Beam with a Multi-Column Pier on Drilled Shafts Example

See the completed Bridge Alternative below.

Workspace

Components

= Psi3
+ [ Components
@' Diaphragm Definitions
2 Lateral Bracing Definitions
« MPFRFD Multiple Presence Factors
EC Enwironmental Conditions
-+ DF Design Parameters
= &3 SUPERSTRUCTURE DEFINITIONS
I hpef Span 3
berd Span 4
= &) BRIDGE ALTERNATIVES
- My AS-BUILT (B) (C)
= B3 SUPERSTRUCTURES
= TXS5pan3
- (_:‘ SUPERSTRUCTURE ALTERNATIVES
. TESpan3(®) (O (Span3)
= T=ESpan4
=8 &3 SUPERSTRUCTURE ALTERNATIVES
' T2 Span 4 (E) (C) (Span 4)
1 Stiffness Analysis

& PIERS

B

Stiffness Analysis
The Stiffness Analysis information can now be entered by double clicking on the Stiffness Analysis node in the Bridge

Workspace tree. Navigate to the Relative stiffness tab of this window. For this example, 50% of the total span

length is applied to Bent 4 and 25% to the other units as shown below.

M Relative Stiffness Analysis - AS-BUILT - O X
Bridge alternative name:
Bearing data | Bearing data (cont'd) | Relative stiffness
Longitudinal force distribution
Bridge alternative tures. You

must specify the lengths yourself.

® User specify superstructure length for each load and each pie
Specify length unit

® Specify length percentage

Superstructure | Superstructure
Substructure length to length to
unit name apply to unit apply to unit
(ft) (%) |
Bent 4 50.0
Bent 5 25.0
oK ] Apply Cancel

Click OK to apply the data and close the window.
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Pier Data Entry

Piers

Double click on the Bent 4 node in the Bridge Workspace tree and enter the information as shown below.

D Pier - m} X

Pier name:

Description Stream flow

Pier skew angle

o Input skew angle Skew angle:  39.02 Degrees Description:
Input bearing angle
Finished groundline elevation: 376.5 ft
Soil density: 012 kcf
Back superstructure longitudinal direction Ahead superstructure longitudinal direction
Pier location relative to bridge alternative
Station: ft Offset:
Computed pier location relative to structure Computed pier coordinates
Station: ft x
Offset: ft ¥:

Evisting = Current  Pier alternative name | Description

> Bent 4

OK Apply Cancel

Pier Alternative

Double click on the Pier Alternatives node in the Bridge Workspace tree. Select the Frame Pier and click Next.

@ New Pier Alternative *

I

L |
Frame Piet Solid S haft Pier ‘wall Piet Pile Bent Pt

Next > I Cancel
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Enter the information as shown below in the New Pier Alternative window and click Finish.

@ New Pier Alternative *

Type

Mame: Bent4

Description:

Units: | US Customary W
o P
Number of columns: 3 |
Columns have combined footings
<Back | | Finish Cancel

The following window will appear. There is no input required for this window.

@ Pier Alternative - Bent 4 - [m| x

Name: | Bent 4 Type: | F
Description Stiffness Reports

Description Units: | US Customary -

LRFD substructure design settings
Preliminary mode

Default design settings:

Columns
Override default
~
MNumber of columns: 3 )
Numbe ol 3 1 Design settings
Columns have combined footings L

Final mode
Default design settings:
Override default

Design settings:

Advanced DLA.

0K Apply Cancel

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

Double click on the Geometry node in the Bridge Workspace tree under Bent 4. Edit the dimensions in blue as

shown below.

& Pier Geometry - Bent 4 - Bent 4 - O X

\Superstructure
i Reference Line

|

o Elevation View

Distance from left end of cap to
superstructure reference line

R

|
I

Distance from left end of cap to
centerline of leftmost column

Dist. " { righ

column to right end of cap i

il

Columnn | Column spacing

bay (ft)
Distance from left end of cap to S
' : P 27.00 O 19.00
superstructure reference line:
2 19.00

Distance from left end of cap to
centerline of leftmost column:

Distance from centerline of nghtmost | 0
ol
column to right end of cap:

0K | | Apply ] Cancel

Click OK to apply the data and close the window.
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Cap
Double click on the Cap node in the Bridge Workspace tree under Bent 4. Enter the information as shown below.
D Cap Properties - Bent 4 - Bent 4 — O X
Description Additional loads
Cap type: Cap top configuration: Cap material: Class AA w
Pedestals Exposure factor:
Back span:
CL bearing Angle between CL Bearing seat  Pedestal Pedestal
Member station member and CL support elevation width length
(ft) (Degrees) (ft) (i) (ft)
a1 146.7268505 129.172937 408.8421 0 0
G2 142.315911 129.02229 | 409.133767 6.5 2.5
G3 138.220125 129.02229 | 409.399392 6.5 2.5
G4 134.124339 129.02229 | 409.659808 6.5 2.5
G5 120.995749 129.02229 | 409.920225 6.5 2.5
Gb 125.859963 129.02229 | 410.175433 6.5 2.5
G7 121.804177 129.02229 | 410420225 6.5 2.5
> G8 117.250159 128.600122 410.68585 5.05 2.5
Ahead span:
CL bearing Angle between CL Bearing seat  Pedestal = Pedestal
Member station member and CL support elevation width length
i) (Degrees) (ft) (ft) (ft)
G1 150.056531 87.190847 | 410.519183 7.2031 2.3333
G2 144134762 87.228565 | 410.909808 9.5 2.3333
G3 138.100331 87.232688 | 411.300433 9.5 2.3333
G4 132.0337117 87.372234 411.68585 9.5 2.3333
G5 126.00318 87486085 | 412.055642 9.5 2.3333
¥ Go 120.559635 87.076463 | 412.378558 6.2969 2.3333
0K Apply Cancel

Click OK to apply the data and close the window.
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Components
Double click on the Components node in the Bridge Workspace tree under Cap. Select Straight Cantilever for

both the Cap Left Cantilever and Cap Right Cantilever as shown below.

M Cap Components - Bent 4 - Bent 4 - [m] X

Cap type (@ Beam

Cap left cantilever | Cap right cantilever

- |~

Straight Cantilever ll Sloped Cantilever

M Cap Components - Bent 4 - Bent 4 — o x

Cap type @ Beam

Cap left cantilever | Cap right cantilever
—

Straight Cantilever fl Sloped Cantilever

Click OK to apply the data and close the window.

Geometry
Double click on the Geometry node in the Bridge Workspace tree under Cap. Edit the dimensions in blue as

shown below.

™ Cap Geometry - Bent 4 - Bent 4 - m} X

| Superstructure
: Reference Line
i

Ahead Span |
1
CLPler | e :[Cap\'ﬁdlh
i
.
I Back Span Plan View
STA. AHEAD

Cap Length

Left Elevation __ |

]

Right Elevation

ID,

Elevation View

Cap width: 5 ft Pl ension
Cap length: Location Cantilever  Elevation [#)
ap lengt: type ()
D1 D2 D3
¥ | Left Straight 4088421 4838542
Right Straight 4106859 45
QK Apply Cancel

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

Double click on the Reinforcement node in the Bridge Workspace tree under Cap. Edit the information in both the
Flexural and Shear tabs as shown below.

@™ Cap Reinforcemnent - Bent 4 - Bent 4 — O X

Flexural Shear

Longitudinal skin

Bar size: & w Bar spacing: 12 in  Bar matenial: Grade 60 w Stirrup clear cover: 2 in

Primary flexural

Reinforcement input method

o Simplified Advanced Reinforcement follows cap profile
Measure Vi . - Eia Smyim .End Hook at | Hook at | Developed = Developed
Set From ca distance | Barsize | Number Material distance length distance - end . e
? (in) @ &) ift)
> 1 - 3333333 | 11 v g | Grade 60 v 0.208333 | 53.583333| 53.791666
2 | Bottom 51333333 11 v 8| Grade 60 ~ 0.208333 | 53.583333| 53.791666
Mew Duplicate Delete
OK Apply Cancel
M Cap Reinforcement - Bent 4 - Bent 4 - m} X
Flexural Shear
Start End
Bar size AT Material Measure from Direction distance Lt Spa.clng Lot distance
of legs of spaces (in) (ft)
(ft) (ft)

4 | Grade 60 ~ | Left Edge of Cap ~ | Right . 0.25 1 1] 0 025

4| Grade 60 ~ | Left Edge of Cap ~ | Right ~ 0.25 6 75 375 4
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right ~ 4 5 12 5 9
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right ~ 9 8 [ 4 13
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right N4 13 9 12 9 22
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right w 22 8 6 4 26
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right ~ 26 2 12 2 28
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right ~ 28 8 6 4 32
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right ~ 32 9 12 9 4
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right N4 41 8 6 4 45
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right w 45 5 12 5 50
5 v 4| Grade 60 ~ | Left Edge of Cap ~ | Right w 50 [ 75 3.75 53.75

Cup & Mirror New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.
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COLUMNS
Expand the COLUMNS and Columns1 nodes in the Bridge Workspace tree.

Workspace - ox

F WL ER Compaonents
= Ps13 ~
- [ Components
- B Diaphragm Definiticns
- [ Lateral Bracing Definitions

- WFFLRFD Multiple Presence Factors
- EC Enwironmental Conditions

-+ DF Diesign Parameters
= |3 SUPERSTRUCTURE DEFINITICONS
- b Span 3
- b Span 4
= |3 BRIDGE ALTERNATIVES
B @ AS-BUILT (8) (C]
-- [ SUPERSTRUCTURES

- Stiffness Analysis
= & PIERS
B TT Bentd
=8 |=3 PIER ALTERMATIVES
B TT Bent4 (E) (C)
&I Default Materials
- TT Geometry
- W Cap
& 3 COLUMNS
- W Column1
- Companents
- O Geometry
- [ Reinforcement Definitions
Reinforcement
- [ FOUMNDATION ALTERMATIVES | »

Column1 - Components

Double click on the Components node under Columnsl and enter the information as shown below.

@ Column Components - Bent 4 - Bent 4 - Column1 — [m] x
Number of cross-section segments for column: | 1 | &
Segment Material Segment vary Cross-section type |
Segment 1
1 Class AA ~ None - Round
Segment 2
ok | [ Aesly Cancel

Click OK to apply the data and close the window.
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Column1 - Geometry

Double click on the Geometry node and edit the dimensions in blue as shown below.

M Column Geometry - Columni - m} =

Pier Transverse Axis
Column Transverse Axis

—

(i
Pier Longitudinal Axis !
‘Column Longitudinal Axis Lo : T + .
| 1
' /
1 /
—
;m

I T STA. AHEAD Plan View
L

g g Dimension
egment = . . evation ()
Segment = Cross-section type Location ()
D1 D2 D3 D4 D5 D&
> - MNone Round Top 404.326868 4
Eottom 376.2831 4
QK Apply Cancel

Click OK to apply the data and close the window.

Column1 — Reinforcement Definitions
Double click on the Reinforcement Definitions node and click the Generate Pattern button. Enter the following

information and click Apply.

& Column Reinforcement - - Bent 4 - Bent 4 - o x
Name:
Bundle bars
"
Bor | B Materat | X Y
size (in) (in)
%
.
I Sta Ahead
L
bew
oK [ appy | [ cancel
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M Generate Pattern Wizard X
Pattern name: P1 Bundle type Bar size: 11 [
Column segment: 1 v @ single Material: Grade 60 v
2 Parallel . o r
Segment cross section: Round Clear cover. 3.625 in

2 Perpendicular
Number of bars

Top / bottom: 3 Bar
Overall trans. width: in
Overall long. width: in

. Cancel

The Column Reinforcement window will be populated as shown below.

D Column Reinforcement - P1 - Bent 4 - Bent 4 — O *
MName: P1
Bundle bars

T+Y Bar B_ar Material )C Y

[Ty T 7 size (in) (in)
i i | > - 11 v |Grades0 19.67 0

! ! S
—-’:- ---------- Il —————————— J:----—l 2 N wv | Grade 60 v 18.341729 -7.105624
i : i 3 N ~ | Grade 60 e 14.536305 -13.251593
oo *:' ““““ JI 4 N wv | Grade 60 v 8.767673 -17.607862
T TSta Ahiead 5 |1 ~ | Grade 60 e 1.5814919 -19.586091
L L 6 |1 wv | Grade 60 v -5.382951 -1891911
71N ~ | Grade 60 e -11.853823 -15.696999
8 N ~v | Grade 60 v -16.723771 -10.354921
9 | N ~ | Grade 60 e -19.335081 -3.614353
10 1 ~v | Grade 60 v -19.335081 3.614353
1 |n ~ | Grade 60 e -16.723771 10354921
12 |1 v |Grade60 v -11.853823 15.696999
13 |1 ~ | Grade 60 e -5.382951 1891911
14 | 11 v |Grade60 v 1814919 19.586091
15 | 1 ~ | Grade 60 e 8.767673 17.607862
16 |1 ~ | Grade 60 e 14.536305 13.251593
17 |11 v |Grade 60 v 18.341729 7.105624
Generate pattern New Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.
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Column1 - Reinforcement

Double click on the Reinforcement node and enter the information in both the Flexural and Shear tabs as shown

below.
@ Column Reinforcement - Column - Bent 4 - Bent 4 O
Flexural | Shear
Slartay jStualobt £ Hook at | Hook at | Developed | Developed | Follows
Set | distance | length | distance Pattern - el ESeae s rofile
w | @ | | i
n 0.000  28.040 28040 M1 v v
New | | Duplicate | | Delete
0K Apply . | Cancel
@ Column Reinforcement - Column - Bent 4 - Bent 4 — O
Flexural | Shear
Shear reinforcement type
Ties Spirals (@ Spirals designed as ties
- Start End
Pitch h
Bar size [I::J Material distance Le;gl distance
(ft) (ft)
5 ~ | 120000 Grade 60 ~ 0.000 19.040 19.040
5 ~| 60000 Grade60 ~ 19.040 9.000 28,040
New | Duplicate Delete
oK I Apply . | Cancel

Click OK to apply the data and close the window.
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FOUNDATION ALTERNATIVES

Double click on the FOUNDATION ALTERNATIVES nodes in the Bridge Workspace tree. Select the Single
Drilled Shaft in the New Foundation Alternative Wizard and click Next.

@ New Foundation Alternative Wizard bt

m— -

A,

Spread Footing PFile Footing Single Drilled Shaft

Next > Cancel Help

@ New Foundation Alternative Wizard *
Type:
Name: C1 Shaft
Description:
Units: US Customary v
Top of shaft elevation: fi
Bottem of shaft elevation: | 318.00 ft
Shaft diameter: 450 ft
Shaft matenal: Class AA v

Rock socket:
Bottom of socket elevation: ft
Socket diameter: ft

Socket material

< Back |: Finish Cancel Help

Enter the information as shown below and click FINISH.
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C1 Shaft — Geometry

Double click on the Geometry node under C1 Shaft in the Bridge Workspace tree. Enter data as shown below.

M Drilled Shaft Geometry-Bent 4-Bent 4-Column1 - [m} x

Pier Transverse Axis
Column Transverse Axis

/’_—r“‘\
Pier Longitudinal Axis 1 \
1

Column Longitudinal Axis E ‘]
|
\_l/
|
D1
-
:: [ STA. AHEAD Plan View
L
Dimensi
s on
Location EIE\(':SIDH (#)

D1

» | Shaft Top 376.2931 45

Shaft Bottom 318 45

0K Apply Cancel

Click OK to apply the data and close the window.
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C1 Shaft — Reinforcement Definitions

Double click on the Reinforcement Definitions node and click the Generate Pattern button.

@ Drilled Shaft Reinforcement Def - Bent 4 - Bent 4 - Column1

- m} s
Name:
Bundle bars
+
ry U Bar . X Y
1 Bar Material
P size {in) (in)
s “\
f/ N,
) A
p \
- — k- { I
I‘ ;
/
\
\\ ,f
e
T
I TStn Ahead
L
Generate pattern New
OK Apply Cancel
Enter the following information and click OK.
M Generate Pattern Wizard
Pattern name: P2 Bundle type Bar size: 1 |¢
Drilled shaft segment: | Shaft ha @ single Material: Grade 60 v
2 Parallel .
Segment cross section Round Clear cover: 6,625 in
2 Perpendicular
- Number of bars: | 17
Top / bottom: 3 Bar
Overall trans. width: in
Overall long. width: in

. OK |

The Drilled Shaft Reinforcement Def window will be populated as shown below.
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£ Drilled Shaft Reinforcement Def - Bent 4 - Bent 4 - Colurni — O *
Name: P2
Bundle bars
;Y Bar E_ar Material )C Y
PP size (in) (in)
!/ I \\\ > - 1 v |Grade0 ~ 1067 0
¥ _ i _____ _‘: _:x 2 |11 v |Gradeb0 ~ 18341729 -7.105624
1\\ : ;‘,“ 3 N ~ |Grade 60 -~ 14.536303 -13.251593
s - I - 4 4N v |Grade60 8.767673 -17.607862
N 5 |1 ~ | Grade 60 e 1.814919 -19.586091
T TSIZI Ahead 6 |1 ~ | Grade 60 e -5.382951 -1891911
I._. L 7 M ~ | Grade 60 e -11.853823 -15.696999
8 N v |Grade 60 v -16.723771 -10.354921
9 |1 ~ | Grade 60 e -19.335081 -3.614353
0|1 ~ | Grade 60 e -19.335081 3.614353
1|1 ~ | Grade 60 e -16.723771 10.354921
12 |1 ~v | Grade 60 -11.853823 15.696999
13|11 v |Grade 60  ~ -5.382051 1891911
41 ~ | Grade 60 e 1.814919 19.586001
15 | 11 ~ | Grade 60 e 8.767673 17.607862
16 | 11 ~v |Grade 60 14.536303 13.251593
17 |1 v |Grade60 18.341729 7105624
Generate pattern New Duplicate Delete

oK Apply Cancel

Click OK to apply the data and close the window.
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Column1 - Reinforcement

Double click on the Reinforcement node and enter the information in both the Flexural and Shear tabs as shown
below.

@ Drilled Shaft Reinforcement - Bent 4 - Bent 4 - Column

- O X
Flexural | Shear
hy

L SUShL .End Hook at | Hook at | Developed | Developed
Set distance | length | distance Pattern o - Gtatay P

(ft) (ft) (ft)
1 0.000 58290 58.290 P2 - b

New Duplicate | Delete

0K Apply | Cancel

M Drilled Shaft Reinforcement - Bent 4 - Bent 4 - Column]

- O >
Flexural | Shear
Shear reinforcement type
Ties Spirals (@) Spirals designed as ties
Start End
Bar size p['it:;' Material | distance | """ | gistance
(ft) (ft)
15 - 6.00 Grade60 - 0000  9.000 9.000
5 - 12.00 Grade 60 ~ 9.000 49.290 58.290
New Duplicate | Delete
oK Apply | Cancel

Click OK to apply the data and close the window.
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The input for Column 1 is complete. Use the same process to enter Columns 2 and 3. The input windows for each of

the columns are shown below.

Column 2
@ Column Components - Bent 4 - Bent 4 - Column2 - O X
MNumber of cross-section segments for column: 1 C
Segment Material Segment vary Cross-section type |
Segment 1
1 Class AA = | None - Round -
Segment 2
OK | Apply | Cancel
D Column Geometry - Column? - O X
Pier Transverse Axis
Column Transverse Axis
——
-
Pier Longitudinal Axis !
Column Longitudinal Axis . [_ I _I .
1
'
\ ; /
—
D1
T
| T STA. AHEAD Plan View
- L
Dimension
Segment § Elevation )
Segment vary Cross-section type | Lecation P
D1 D2 D3 D4 D5 D6
» - None Round Top 405.084729 4
Bottom 376.2931 4
oK Apply Cancel
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M Generate Pattern Wizard X
Pattern name: P1 Bundle type Bar size: 1 |v
Column segment: 1 4 @ Single Material: Grade 60 v
2 Parallel -
Segment cross section: Round Clear cover: 3.625 in

2 Perpendicular
Number of bars: | 17

Top / bottom: 3 Bar
Owerall trans. width: in
Owverall long. width: in
OK Cancel
M Column Reinforcement - P1 - Bent 4 - Bent 4 — m} *
MName: P1
Bundle bars
Y
i Bar Eiar Material )C Y
it w 7 size {im) (in)
| !
: : i » - 1 ~ | Grade 60 o 19.67 0
| !
1 ! I 4%
 aleitaletly |l —————————— o=t 2 | n ~ | Grade 60 e 18.341729 -7.105624
1 1
i
i i i 3 | N ~ | Grade 60 e 14.536305 -13.251593
1 ! 1
o T _______ ! 4 |1 ~ | Grade 60 e 8.767673 -17.607862
T i - )
TSta Ahead 3N ~ | Grade 60 e 1.814919 19.586091
L 6 |11 ~ | Grade 60 e -5.382951 -13.91911
71 ~ | Grade 60 ' -11.853823 -15.696999
8 |11 ~ | Grade 60 e -16.723771 -10.354921
9 |1 ~ | Grade 60 ' -19.235081 -3.614353
10N ~ | Grade 60 s -19.335081 3.614353
1| n ~ | Grade 60 ' -18.723771 10.354921
12N ~ | Grade 60 s -11.853823 15.696999
13 |1 ~ | Grade 60 ' -5.382951 1391911
14 | 1 ~ | Grade 60 ~ 1.814919 19.586091
15| N ~ | Grade 60 ~ 8.767673 17.607862
16 | 1 ~ | Grade 60 s 14.536305 13.251593
17 | 1 ~ | Grade 60 ~ 18341729 7.105624
Generate pattern Mew Duplicate Delete
QK Apply Cancel
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M Column Reinforcement - Column2 - Bent 4 - Bent 4 — O *

Flexural | Shear

Start Straight End
H H I | Foll
Set | distance | length | distance | Pattern ook at ookat | Developed | Developed il

) ) ) start end at start at end profile

T- 0000 28800 28800 P1 - F V| V|

New l [ Duplicate | Delete
I CK ‘ | Apply | Cancel
@ Column Reinforcement - Column2 - Bent 4 - Bent 4 - O >
Flexural | Shear
Shear reinforcement type
Ties Spirals (@) Spirals designed as ties
: Start End
Bar size P[Iit:]h Material distance Le{lmgth distance
() {ft)
b5 ~ 120000 Grade 60 ~ 0,000 19.800 19.800
5 * | 60000 Grade60 - 19800  9.000 28.800
MNew l [ Duplicate | Delete
0K | | Apply | Cancel
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C2 Shaft
& MNew Foundation Alternative Wizard *
Spread Footing Pile Footing Single Diilled Shalt
Next = I | Cancel | | Help

& MNew Foundation Alternative Wizard -
Type:
Mame: C2 Shaft
Description:
Units: US Customary W
Top of shaft elevation: ft
Bottom of shaft elevation: | 318.00 ft
Shaft diameter: 4.50 ft
Shaft matenal; Class AA W
Rock socket:
Bottom of socket elevation: fit
Socket diameter: fi
Socket matenal:

< Back LF|n|5h| | Cancel | | Help
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™ Drilled Shaft Geometry-Bent 4-Bent 4-Column2 = O X
Pier Transverse Axis
Column Transverse Axis
]
Pier Longitudinal Axis |
Column Longitudinal Axis { | ‘]
]
]
I
| 1
| 1
D1
T
| T STA. AHEAD Plan View
A L
Dimensi
. Elevation B
Location ) [#t)
o1
» | Shaft Top 376.2931 45
Shaft Bottom 318 45
QK Apply Cancel
@ Generate Pattern Wizard X
Pattern name: P2 Bundle type Bar size: 11 |&
Drilled shaft segment: | Shaft e @ Single Material: Grade 60 ~
2 Parallel . o
Segment cross section: Round Clear cover: 6.625 in
2 Perpendicular
Number of bars:
Top / bottom: 3 Bar
Overall trans. width in
Overall long. width: in
oK Cancel
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™ Drilled Shaft Reinforcement Def - Bent 4 - Bent 4 - Column2 - O *
MName: P2
Bundle bars
+Y
A
] Bar B_ar Material )( Y
,’ﬂ—lh"x size (in) (in)
Y
. I Y > - 11 v |Gradefd 19.67 0
! I
1
_f ______ 1 . :_:x 2 1n w | Grade 60 18341729 -7.105624
\
\ : ; 3 |1 ~ | Grade 60 o 14.536305 -13.251593
h ,
. . s 4 11 ~ | Grade 60 ~ 8.767673 -17.607862
-a-
5|1 ~ | Grade 60 e 1.814919 -19.586091
T ) 6 1N w | Grade 60 e -5.382951 -1891911
TSta Ahead
/ L 71 ~ | Grade 60 o -11.853823 -15.696999
8 11 ~ | Grade 60 ~ -16.723771 -10.354921
9 N ~ | Grade 60 e -18.335081 -3.614353
10| 11 w | Grade 60 e -18.335081 3.614333
1|1 ~ | Grade 60 o -16.723771 10.354921
12 | 1 ~ | Grade 60 ~ -11.853823 15.696999
13|11 ~ | Grade 60 b -5.382951 1891911
14|11 v |Gadesd 1814919 19.586091
1511 v |Gadesd -~ B6T673|  17.607862
16 | 1 ~ | Grade 60 ~ 14.536305 13.251593
711 v |Gadefd v 18341729 7.105624
Generate pattern New Duplicate Delete
OK Apply Cancel
@ Drilled Shaft Reinforcement - Bent 4 - Bent 4 - Column2 — O s

Flexural '_ Shear |

h
.Stan Saaght .End Hook at | Hook at | Developed | Developed
Set distance | length | distance Pattern i - SEn St
(ft) (ft) (ft)
’ 1 0000 58290 58290 P2 | | [l v
& Drilled Shaft Reinforcement - Bent 4 - Bent 4 - Column2 — O *

Flexural | Shear

Shear reinforcement type

Ties Spirals @) Spirals designed as ties
- Start End
Bar size p;'::}h Material distance Length distance
() (f)

» |5 v 6.00 | Grade 60 ~ 0.000 5.000 9.000
5 N 1200 Grade 60 ~ 9.000 49.290 58.290
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Column 3
& Column Components - Bent 4 - Bent 4 - Column3 - [m] *
Number of cross-section segments for column: 1 C
Segment Material Segment vary Cross-section type |
Segment 1
4 1 Class AA = | None - Round N
Segment 2
oK | | Apply Cancel
@M Column Geometry - Column3 - O e
Pier Transverse Axis
Column Transverse Axis
——
O
Pier Longitudinal Axis |
Column Longitudinal Axis {, ]
1
'
D1
T
T STA.AHEAD Plan View
L
Dimension
Segment g Elevation ()
Segment = Cross-section type  Location e
D1 D2 D3 D4 D5 D6
b - None Round Top 405.86259 4
Bottom 376.2931 4
oK Apply Cancel
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@ Generate Pattern Wizard *
Pattern name: P1 Bundle type Bar size: 1 |%
Column segment: 1 4 @ single Material: Grade 60 v
2 Parallel -
Segment cross section: Round Clear cover: 3.625 in
2 Perpendicular
- Number of bars: | 17
Top / bottom: 3 Bar
Overall trans. width: in
Overall long. width: in
OK Cancel
™ Column Reinforcement - P1 - Bent 4 - Bent 4 — O >
Mame: P1
Bundle bars
Y
i Bar B_ar Material )C Y
[Ty T B size (in) {in)
| !
: ! I 5 - 1 v |Gradesd ~ 1967 0
| i Lo
el |l —————————— s 2 1N ~v | Grade 60 W 18341729 -7.105624
1 1
i
i i i 3 |1 ~ | Grade 60 ~ 14.536305 -13.251593
1 1 1
B T _______ ! 4 1 w | Grade 60 w 8.767673 -17.607862
T i . ]
TSta Ahead 5|1 ~ | Grade 60 4 1.814919 19.586091
L 6 | 11 ~ | Grade 60 v -5.382951 -18.91911
711 ~ | Grade 60 ~ -11.853823 -15.696999
8 ' n ~v | Grade 60 ~ -16.723771 -10.354921
9 N v | Grade 60 w -19.335081 -3.614353
10| 11 w | Grade 60 w -19.335081 3.614333
1|11 ~ | Grade 60 v -16.723771 10.354921
12 | 11 ~ | Grade 60 v -11.853823 15696909
13|11 ~v | Grade 60 ~ -5.382951 1891911
14 |11 ~ | Grade 60 w 1.814919 19.586091
15 | 11 v | Grade 60 w 8.767673 17.607862
16 | 11 ~ | Grade 60 4 14.536305 13.251593
17 | 11 ~ | Grade 60 ~ 18341729 7.105624
Generate pattern Mew Duplicate Delete
QK Apply Cancel
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@ Column Reinforcement - Column3 - Bent 4 - Bent 4

Flexural | Shear
b
Start Straight End Hook at | Hook at | Developed Developed | Follows
Set | distance | length | distance | Pattern o - e i peniie
(ft) (ft) (ft)
’ 0000 29570 29570 P1 -~ v/ v/
™ Column Reinforcement - Column3 - Bent 4 - Bent 4
Flexural | Shear
Shear reinforcement type
Ties Spirals (@ Spirals designed as ties
. Start End
Bar size p[lit;]h Material distance Length distance
(m ()
4 - ~ | 12.0000 Grade 60 =~ 0000 20.570 20.570
5 *| 60000 Grade&0 =~ 20570 9.000 29,570
C3 Shaft
& Mew Foundation Alternative Wizard >
Spread Footing Pile Footing Single Drilled Shaft
Next > Cancel ‘ | Help
@ New Foundation Alternative Wizard *
Type:
Name: C3 Shaft
Description:
Units: US Customary v
Top of shaft elevation: it
Bottom of shaft elevation: | 318.00 ft
Shaft diameter: 450 ft
Shaft matenal: Class AA v
Rock socket: O
Bottom of socket elevation: ft
Socket diameter: ft
Socket material
| < Back | | Finish Cancel | | Help
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™ Drilled Shaft Geometry-Bent 4-Bent 4-Column3 — O
Pier Transverse Axis
Column Transverse Axis
[}
Pier Longitudinal Axis
Column Longitudinal Axis
| ]
| 1
D1
T
T STA. AHEAD Plan View
I—»" L
Dimensi
. Elevation o
Location ) [ft)
D1
> | Shaft Top 376.2931 45
Shaft Bottom 318 45
0K Apply Cancel
@ Generate Pattern Wizard *
Pattern name: P2 Bundle type Bar size: 11 |»
Drilled shaft segment: | Shaft hd @ single Material: Grade 60 ~
2 Parallel -
Segment cross section: Round Clear cover; 6.625 in
2 Perpendicular
Number of bars: | 17
Top / bottom: 3 Bar
Overall trans. width: in
Overall long. width: in
OK Cancel
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% Drilled Shaft Reinforcement Def - Bent 4 - Bent 4 - Column3 - O *
MName: P2
Bundle bars
+Y
A
1 Bar B_ar Material )C Y
i size (in) (i)
~
. I N > - 11~ |Grade60 ~ 1067 0
I 1 \
if i |_’+x 2 1 ~ | Grade 60 ~ 18341729 -7.105624
S U E i
1)
\ : ;“ 30N ~ | Grade 60 v 14.536305 -13.251503
Al /
S ! - 4 1 ~ | Grade 60 ~ 8.767673 -17.607862
- s -
5 |1 ~ | Grade 60 ~ 1.814919 -19.586001
T ’ 6 | 11 ~ | Grade 60 v -5.382951 -18.91911
TSta Ahead
; L 71 ~ | Grade 60 v -11.853823 -15.696999
g 11 ~ | Grade 60 ~ -16.723771 -10.354021
9 11 ~ | Grade 60 ~ -19.333081 -3.614353
01 ~ | Grade 60 v -19.333081 3.614353
1| n ~ | Grade 60 ~ -16.723771 10.354921
12N ~ | Grade 60 v -11.853823 15.696909
13 1 ~ | Grade 60 v -5.382951 1291911
14N ~ | Grade 60 4 1.814919 19.586091
15 | 11 ~ | Grade 60 v 8.767673 17.607862
16 11 ~ | Grade 60 v 14.536305 13.251593
17 | 11 ~ | Grade 60 ~ 18341729 7.105624
Generate pattern New Duplicate Delete
OK Apply Cancel
& Drilled Shaft Reinforcement - Bent 4 - Bent 4 - Column3 - a X

Flexural | Shear

h
.Stan Suakit .End Hook at | Hook at | Developed | Developed
Set distance | length | distance Pattern i - T —
(ft) (ft) (ft)
L 1 0.000 58.290 58290 P2 = l il
% Drilled Shaft Reinforcement - Bent 4 - Bent 4 - Column3 — O *

Flexural | Shear

Shear reinforcement type

Ties Spirals (@) Spirals designed as ties
- Start End
Bar size P[Ii:]h Material distance Le{lrgth distance
(ft) (ft)

L1 - 6.00 Grade60 ~ 0000  9.000 9.000
5 - 12,00 Grade&0 -~ 9.000 | 49.290 58.290

All the data entry for the pier columns is now complete.
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Analysis and Results

Typically, the Superstructure Loads and Substructure Loads windows can be opened and have the program

automatically compute the loads to be applied to the substructure unit. However, Bent 4 in this example cannot be

analyzed with the current version of the program. The is due to the splayed framing plans and the varying

overhangs of this structure from the back span to the ahead span.

The superstructure can still be analyzed. To perform an LRFR or LFR rating, select the Analysis Settings button on

the Analysis group of the DESIGN/RATE ribbon. The window shown below opens.

Bridge Workspace - PS13 ANALYSIS REPORTS ? - B X
LRI ule el WORKSPACE  TOOLS  VIEW | DESIGN/RATE | REPORTING A
Engine
Outputs
Results

Choose the desired rating method and vehicles. See images below for analysis settings for both LRFR and LFR

analysis.

LRFR

% Analysis Settings

Design review

Analysis type:

Lane / Impact loading type: As Requested Apply preference setting: | None ~

@ Rating Rating method LRFR ~

Line Girder v

Wehicles “ Qutput | Engine | Description |

Traffic direction:
Vehicle selection

EVehicles
EHStandard

- EW2

--EW3

- NRL
-SU4
--5Us
UG
su7

=Agency
~-LRFD

H 15-44 HL-93 (US)

H 20-44 QOperating

HL-93 (S) Add to "-HL-93 [US)
--HL-93 (US) -~ Fatigue
--HS 15-44 -Legal load rating
--HS 20 (1) |Routine
--HS 20-44 --Specialized hauling
--Lane-Type Legal Load -~ Permit load rating
--LRFD Fatigue Truck (SI)
--LRFD Fatigue Truck (US) Remove from

Type 3
Type 3-3
~Type 352

--User defined
~Temporary

Both directions b | Refresh || Temporary vehicles Hﬂdvanced

Vehicle summary

& Rating vehicles
=-LRFR
-Design load rating

-Inventory
i

Fatigue Truck (US)~1

Reset | |

Clear H Open template || Save template CK || Apply || Cancel
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LFR

M Analysis Settings

Design review (@) Rating

Analysis type: Line Girder

Lane / Impact loading type:  As Requested

Vehicles | Output | Engine | Description |

Traffic direction: | Both directions w
Vehicle selection

Eh-Vehicles
B-Standard
Alternate Military Loading
V2
EV3
“H 15-44
“H 20-44
-HS 15-44
-HS 20 (SI)
HS 20-44
MRL
SU4
-SU5
sus
su7
Type 3
Type 3-3
“Type 352
-Agency
~User defined
Temporary

Rating method: LFR ~

Apply preference setting: | None v

| Refresh H Temporary vehicles HAdvan:ed

Vehicle summary

5Rating vehicles
Inventory
"-HS 20-44
Qperating
' Hs 20-44
I-Legal operating
Addto |- Permit inventory

-Permit aperating

Remove from

| Reset H Clear || Open template H

Save template

| oc | [aemy ]|

Cancel

Click OK to apply the data and close the window.

The entire structure, an individual superstructure or an individual member alternative can be analyzed by selecting

either of them on the Bridge Workspace tree as shown below.

Select the G1 (E)(C) member alternative for superstructure Span 3 in the Bridge Workspace. Next click the Analyze
button on the Analysis group of the DESIGN/RATE ribbon to perform the rating.

o | Bridge Workspace - PS13 ANALYSIS REPORTS ? - 0 X
BRIDGE WORKSPACE [Tl e TOOLS VIEW DESIGN/RATE REPORTING A
3% (-
= | & =g
Analysis| Analyze Engine
Settings Qutputs
Analysis Results
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Tabular Results

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

i | Bridge Workspace - PS13 ANALYSIS REPORTS 7 - 0 X%
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
. o = — I
& < Bl 5 =~ xHB
Analysis Analyze Analysis ||Tabular Bpecification Engine Results Save
Settings Events heck Detail Outputs Graph Results
Analysis Results
LRFR and LFR results for Span 3, G1 are shown below.
LRFR
™ Analysis Results - G1 — [m] X
=
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary e O As requested Detailed Single rating level per row R
. Live Load Rating Load Rating . Location | Location o
Live Load Toe Rating Method Level (Ton) Rating Factor ) Span-(%) Limit State Impact Lane
HL-93 (US) Truck + Lane LRFR | Inventory 50,52 1.633 6617 1-(500) | STRENGTH-| Concrete Flexure | As Requested | As Requested
HL-93 (US) Truck + Lane LRFR | Operating 7716 2,143 6617 | 1-(50.0) | STRENGTH-I Concrete Flexure | As Requested | As Requested
HL-93 (US) | Tandem + Lane LRFR | Inventory 70.67 1.963 6617 1-(500) | STRENGTH-| Concrete Flexure | As Requested | As Requested
HL-93 (US) | Tandem + Lane LRFR | Operating 91.61 2.545 6617 | 1-(50.0) | STRENGTH-I Concrete Flexure | As Requested | As Requested
AASHTO LRFR Engine Version 7.5.0.3001
Analysis preference setting: None
Close
LFR
M Analysis Results - G1 - O *
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary - @ As requested Detailed Single rating level per row v
. Live Load . Rating | Load Rating . Location | Location o
‘ Live Lead ‘ s Rating Method Level ‘ (Ton) Rating Factor ) Span-(%) Limit State ‘ Impact ‘ Lane ‘
HS 20-44 | Axle Load LFR| Inventory 63.31 1.814 66.17 | 1-(50.0) PS Tensile Stress - Concrete | As Requested | As Requested
HS 20-44 | Axle Load LFR | Cperating 146.81 4078 6617 | 1-(50.0) Design Flexure - Concrete | As Requested | As Requested
HS 20-44 Lane LFR| Inventory 68.75 1910 66.17 | 1-(50.0) PS Tensile Stress - Concrete | As Requested | As Requested
HS 20-44 Lane LFR | Cperating 154.56 4,203 6617 | 1-(50.0) Design Flexure - Concrete | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
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