AASHTOWare BrDR 7.5.0

Prestress Tutorial 14
PS14 — Prestressed Concrete | Beam Example |



PS14 — Prestressed Concrete | Beam Example

PS14 — Prestressed Concrete | Beam Example

This example details the data input of a prestressed concrete | beam bridge and performing an analysis. This is a
bridge from the Mississippi DOT inventory which includes two units of SR 429, a three-span (138 ft each) continuous

unit and a single 80 ft span unit.
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Topics Covered

Comments and Assumptions

Data Entry of Prestressed concrete | beam with draped strands input as girder system.
Prestressed multi-span modeling options.

e  Multi-span continuous

e  Multi-span continuous and simple span

Export of prestressed concrete beams to the BrDR LRFD analysis engine

Analysis and Results

Comments and Assumptions

Assume 5000 psi for the 28-day compressive concrete strength of the Type 11 PS Beam for the 80-foot span.
Due to rounding on the design plans, the BrDR span lengths are slightly off from the design drawings. Lengths
are within 1/16”.
The plans show a discrepancy for strand type for the 138 ft beam details. The notes indicate %" diameter 270 K-
LR strands where the table and section show 0.6” diameter 270 K-LR strands so 0.6” diameter 270 K-LR strands
will be used in the model.
With larger radius, assume the overhangs as equal.
Due to the limitations in BrDR, the skew angle at Support 2 & 3 of the three-span continuous unit will be 90
degrees.
Traffic data and design speed for LRFR analysis

a. Assumed ADTT = 41 per NBI
v4” Integral Wearing Surface
HL93 will be the vehicle used for ratings.
District, County and Owner information is not populated.
For the exterior beams, an LRFD effective width = Overhang + S/2 is used, even though the overhang is greater
than S/2 (C4.6.2.6.1).
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Data Entry of Prestressed concrete | beam with draped strands input as girder system.

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

& | AASHTOWare Bridge Design and Rating ? = [m] *
BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WVIEW
S & I
New © Batch v | fing
Bridge Manage
-1 Favorites Folder BID Bridge ID Bridge Name
""EEEC?LBWQES > 1 TrainingBridgel Training Bridge 1(LRFD) =
e S'a'mg;: ridges 2 TrainingBidge? Training Bridge 2(LRFD) |
.. ¥ Deleted Bridges 3 TrainingBridge3 Training Bridge 3(LRFD)
4 PClTrainingBridge PCI TrainingBridge1(LFR)
5 PClTrainingBridge2 PCITrainingBridge2(LRFD)
6 PClTrainingBridge3 PCI TrainingBridge3(LFR) -
o ——— >
Total Bridge Count: 31
M Mew Bridge - O X
Bridge Workspace View
Template Superstructures
Bridge ID: SR 420 P514 NEBI structure D (8): 00000 Bridge completely defined Culverts
Substructures
Description Description (cont'd)  Alternatives Global reference point ~ Traffic Custom agency fields
Name: SR429P514 Year built: 2017
PS GIRDERS ON PILE BENTS
Description: LEAKE COUNTY
MISSISSIPPI
Location: 13MISSR43 Length: 81558 ft
Facility carried (7): SR 429 Route number: 429
Feat. intersected (6): YOCKANOOKANY RIVER Mi. post:
Default units: US Customary o

oK Apply Cancel

Click OK to apply the data and close the window.
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Bridge Materials

To enter the materials to be used by members of the bridge, open the Components tab, and click on the I+ button to

expand the tree for Materials. The tree with the expanded Materials branch is shown below.
Workspace — 0O X

Bridge Companents
- i) Compaonents
- EJ'Appurtenances
- [ Beam Shapes
-+ [ Connecters
- EJ Factors
- [ LRFD Substructure Design Settings
- |2 Materials
- [ Aluminum
. @Concrete
- @ Prestress Bar
- @ Prestress Strand
E’ Reinforcing Steel
- [ Soil
- [ Structural Steel
- [ Timber

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

r Bl
E Bridge Workspace - SR 429 P514 AMNALYSIS REPORTS ? — ] had

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING

H B close |_“

Save & Export New
£ Refresh
Eridge Manage
Workspace # X Schematic s Report X
Eridge Components
- ) Components
- [ Appurtenances
- [ Beam Shapes
- [ Connectors
- [ Factors
- [ LRFD Substructure Design Settings
9 g
k) Materials
@Alumlnum
- [ Concrete Analysis &%
gPrestress | Mew
Prestress
A Analyze
- [ Reinforci & Analy
@'Scﬂ [@ View Summary Report
- [ Structurd [@ View Detailed Report
Timb:
B Timber i2é General Preferences
B Close Bridge Workspace
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Enter the values shown above the Compute button and click the Compute button to compute the remaining values

below them.
4™ Bridge Materials - Concrete - m] *

MName: ‘i lass FX Beam Concrete 138 FT
Description:  Class FX cement concrete
Compressive strength at 28 days (f'c): 7.5 kesi
Initial compressive strength (f'ci): [ ksi
Compaosition of concrete: Normal v
Density (for dead loads): 0.15 keef
Density (for modulus of elasticity): 0.145 et
Poisson's ratio: 0.2
Coefficient of thermal expansion (o) 0.000006 1/

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 4989954377 ksi
LRFD modulus of elasticity (Ec): 4905.547298 ksi
Std initial modulus of elasticity: 4463.150877 ksi
LRFD initial modulus of elasticity: 4557.295222 ksi
Std modulus of rupture: 0.649519 ksi
LRFD modulus of rupture: 0.657267 kesi
Shear factor: 1
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.

Add another concrete material in a similar manner. See image below.

M Bridge Materials - Concrete - m] *

Name: Class FX Beam Concrete 80 FT

Description:  Class FX cement concrete

Compressive strength at 28 days (fc): 5 ksi
Initial compressive strength {f'ci): 42 ksi
Composition of concrete: Normal ~
Density (for dead loads): 0.15 kef
Density (for modulus of elasticity): 0.145 kef
Poisson's ratia: 0.2

Coefficient of thermal expansion (&) 0.000006 W

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in

Std modulus of elasticity (Ec): 4074.280688 ksi
LRFD modulus of elasticity (Ec): 4291186125 ksi
Std initial modulus of elasticity: 3734.139931 kesi
LRFD initial modulus of elasticity: 4051254406 kesi
Std modulus of rupture: 0.53033 kesi
LRFD madulus of rupture: 0.536656 kesi
Shear factor: 1
Copy to library... Copy from library... QK Apply Cancel

Click OK to apply the data and close the window.
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Add concrete material for the deck from the library. Click the Copy from library... button and use the Class A (US)

material. Once the material is copied, change the Name to Class AA and click on the Compute button as shown

below.
D Library Data: Materials - Concrete - [m] X
Name Tz (e Units P fci| alpha oL Modulus | Std mndur\us of LRFD modulus of Poisson’s Std Modulus =~ LRFD Modulus
density  density elasticity elasticity ratio of rupture of rupture
Class A Class A cement concrete | Standard | S/ Metric 28 0.0000... 2400 2320 25426.0823 27730359798 02 3333
> Class A (US)  Class A cement concrete  Standard = US Customary = 4.0000006 0.0000... 015 0.145 3644149254 3986.548657 02 0479857
Class B Class B cement concrete | Standard | S|/ Metric 17 0.0000... 2400 2320 19811.8437 23520.226422 02 25976
Class B (US) | Class B cement concrete | Standard | US Customary | 24000003 0.0000... 0.15 0.145 2822.746208 3368.115517 02 0371688
Class C Class C cement concrete | Standard | S/ Metric 28 0.0000... 2400 2320 25426.0823 27730359798 02 3333
Class C (US) | Class C cement concrete | Standard | US Customary | 4.0000006 0.0000... 015 0.145 3644149254 3986.54846 02 0479857
oK Apply Cancel
M Bridge Materials - Concrete — O X

Mame: Class AA (US)

Description:  |Class A cement concrete

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

Initial compressive strength (f'ci): ksi

Compasition of concrete: Normal ~

Density (for dead loads): 0.15 ket

Density (for modulus of elasticity): 0.145 kecf

Poisson's ratio: 0.2

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

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in

Compute

Std modulus of elasticity (Ec): 3644147704 ksi

LRFD modulus of elasticity (Ec): 3986.548657 ksi

Std initial modulus of elasticity: kesi

LRFD initial madulus of elasticity: kesi

Std modulus of rupture: 0474342 kesi

LRFD modulus of rupture! 048 kesi

Shear factor: 1

Copy ta library... Copy from library.. QK Apply Cancel

Click OK to apply the data and close the window.
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To add a reinforcement material, select Reinforcing Steel in the Components tree and select New from the Manage
group of the WORKSPACE ribbon (or right mouse click on Reinforcing Steel and select New)

r hl
o | Bridge Workspace - SR 429 P514 ANALYSIS REPORTS ? = O >
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
H B Close g1
Save 6 Export New
2 Refresh
Bridge Manage
Workspace ¥ Schematic £ X Report X
Eridge Components
) Compaonents
- @ Appurtenances
- @ Beam Shapes
- [ Connectars
- [ Factors
- [ LRFD Substructure Design Settings
) Materials
@ Aluminum
- [ Concrete Analysis &%

. @ Prestress Bar

. B Prestress Strand
- B Reinforcing Steel
- @ soil

@ Structural Steel
- [ Timber

New

Analyze

View Summary Report

View Detailed Report

General Preferences

B & Be Bl

Close Bridge Workspace

Click on the Copy from library... button in this window and select Grade 60 from the library and click OK.

M Library Data: Materials - Reinforcing Steel - m} X
Name Description Library Units Fy Fu Es
Grade 300 300 MPa reinforcing steel Standard | 51/ Metric 300 500 199948
Grade 350 350 MPa reinforcing steel (rail-steel) Standard | Sl / Metric 350 550 199948
Grade 40 40 ksi reinforcing steel Standard | US Customary | 400000038 | 70.0000102 | 29000.004206
Grade 400 400 MPa reinforcing steel Standard | 51/ Metric 400 600 1999428
Grade 50 50 ksi reinforcing steel (rail-steel) Standard | US Customary | 50.0000073 | 80.0000116 | 29000.004206
Grade 500 500 MPa reinforcing steel Standard | 51/ Metric 500 700 199948
» | Grade 60 60 ksi reinfercing steel Standard = US Customary | 60.0000087  90.0000131 | 29000.004206
Grade 75 T35 ksi reinforcing steel Standard | US Customary | 750000109 | 100.0000145 | 29000.004206
Structural or unknown grade prior 1954 | Structural or unknown grade prior to 1954 | Standard | US Customary | 33.0000048 | 60.0000087 | 29000.004206
OK Apply Cancel
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The selected material properties are copied to the Bridge Materials — Reinforcing Steel window as shown below.

£ Bridge Materials - Reinforcing Steel - m] X

Name: Grade 60

Description: 60 ksi reinforcing steel

Material properties

Specified yield strength (fy):  60.0000087 ksi
Modulus of elasticity (Es): 29000.004206 ksi
Ultimate strength (Fu): 90.0000131 ksi
Type
Q Plain
Epoxy
Galvanized
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.

Add the following prestress strands using the same Copy from Library technique. The window will be updated as
shown below.

FRESTRESS MECNARERENTS Sy Serais pae Sheer 22
Koporad nndir Cantrald far iarmace | Cander | Sefieciios | Advimos
Arcefiow o afrmogy foled poader of alvecd| frow f Sty o ow concrele
[Stragd? stranss ] Draped’ slrsass dt i Sheagetd
Cantrenid | Mambanr | St i) Ao ol A || ¢ |ar Rime ol
A L goed  AF deam g
2freadi|  Gol | afrewes[§ sose | Sesw sod i Prdase foed
A K E
aig | vo | es0 | eso0 <85 fnes | setet |o e S0 ISEE sooe
£ Library Data; Materials - Prestress Strand - [m x
Transfer  Transfer
Name Description Library Units B | Fu M::S”J::t;" UL"TEE;M Diameter Area  length  length 5:;”: f;;z
(Std) | (LRFD)
06° (TW-250) LR Low relaxation 0.600*/Seven Wire/fpu = 250 | Standard | US Customary | 225 250 28500 0737 06| 0216 30 36| Low Reloxation | False H
06° (TW-250) SR Stress relieved 0.600"/Seven Wire/fpu = 250 | Standard | US Customary | 2125 250 28500 0737 06| 0216 30 36| Stress Relieved | False l
> 06" (FW-270) R Low relaxation 0.600"/Seven Wire/fpu = 270 | Standard | US Customary | 243 | 270 28500 074 06| 0217 30 36 Low Reloxation | False
06" (TW-270) SR Stress relieved 0.600"/Seven Wire/fpu = 270 | Standard | US Customary | 2205 270 23500 074 06| 0217 30 36| Stress Relieved | False
1/2° (TW-250) LR Low relaxation 1/2°/Seven Wire/fpu = 250 | Standard | US Customary | 225| 250 28500 049 05| 0144 5 30| Low Relaxation | False
1/2° (TW-250) SR Stress relieved 1/2*/Seven Wire/fpu = 250 Standard | US Customary | 2125| 250 28500 049 05| 0144 5 30| Stress Relieved | False .
oK Apply Cancel
& Bridge Materials - PS Strand - [m} *
Mame: 70) LR
Description:  Low relaxation 0.600" n Wire/fpu = 270
Strand diameter: 0.6 in
Strand area: 0.217 in*2
Strand type: Low Relaxation
Ultimate tensile strength (Fu): 270 ksi
Yield strength (fy): 243 ksi
Modulus of elasticity (E): 28500 ksi
Compute
Transfer length (Std): 30 in
Transfer length (LRFD): 36 in
Unit load per length: 0.74 Ib/ft
Epoxy coated
Copy to library.. Copy from library... QK Apply Cancel

Click OK to apply the data and close the window.
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LR indicales low-reloxalion slrands

PRESTRESS REOUIREMENTS

For deflection digprom, see Misc.

Span Delarls

r_ Sheel No. £2

Click OK to apply the data and close the window.
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Strond Minimerm fnitial Reguired number and Centroid for Distance | Comber | Dellection | Minimum
lype breaking Fension localtion of slronds folol number of slrends| from £ fimits drggrom concrele
sirenglh Tolal |Strajpht strands Draped _strands fin./ span o -‘ffé"fy/f’
mumber | Number | Centroid | Mumber |_Centroid lind | 4. o . 47 beom end |07 Tomn A| 8| |ot time of
185/5 trand | lbs /s trand | SIronds| strands| (fin) |strends|€ span|Beam end pan) point retease (ps:.
‘6270 K-LR| 41,300 | 30950 | 26 20 4/0 & 450 | 4000 4/9 1238 -0 o te IV VENE" 4200
4Dy Library Data: Materials - Prestress Strand - ] x
Transfer  Transfer
Name Description Library Units Fy Fu Modu!u_s =i | i Diameter Area | length | length S ey
elasticity | unit length (Std) (LRFD) type coated
Wre Lreeseuon LOW IRIaRAUON 12/ SRV WITENpU = €0u Sanua | US Caswimary | 22| 230 — o T o 30| oW nes o | ratse .
1/2° (TW-250) SR Stress relieved 1/2°/Seven Wire/fpu = 250 Standard | US Customary | 2125 [ 250 28500 049 05) 0.144 25 30| Stress Relieved | False
> /2 (TW-270) LR Low relaxation 1/2*/Seven Wire/fpu = 270 Standard | US Customary 243 | 270 28500 052 05 0153 25 30 Low Relaxation False I
1/2° (TW-270) SR Stress relieved 1/2°/Seven Wire/fpu = 270 Standard | US Customary | 2295 | 270 28500 052 05| 0153 25 30/ Stress Relieved | False
1/4° (3W-250) (R Low relaxation 1/4% Three Wire/fpu = 250 Standard | US Customary | 225 | 250 28500 013 025 0036| 125 15| Low Relaxation | False
1/4° (TW-250) LR Low relaxation 1/4"/Seven Wire/fpu = 250 Standard | US Customary | 225 | 250 28500 0122 025 0036| 125 15| Low Relaxation | False -
oK Apply Cancel
& Bridge Materials - PS Strand - O >
MNarne: 1/2° (TW-270) LR
Descnption:  Low relaxation 1/2"/Seven Wire/fpu = 270
Strand diameter: 0.5 in
Strand area: 0.153 in™2
Strand type: Low Relaxation -~
Ultirnate tensile strength (Fu): 270 ksi
Yield strength (fy): 243 ksi
Madulus of elasticity (E): 28500 kesi
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
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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 — O X

Bridge Compaonents
= k) Components
B B2 Appurtenances
<. |} Beam Shapes
= ) Prestress Shapes
EJ Box Beams
[:fj | Beams
@TEE Beams
----- @ U Beams
- [ Steel Shapes
- [ Timber Shapes
[E3 ET Connectors
- @ Factors
- [ LRFD Substructure Design Settings
B [ Materials

Click on the I Beams node in the Components tree and select New from the Manage group of the WORKSPACE

ribbon (or right mouse click on 1 Beams and select New or double click on | Beams in the Components tree). The
window shown below will open.

=

m Bridge Workspace - SR 420 514 ANALYSIS REPORTS ? = a X

BRIDGE WORKSPACE WORKSPACE TOOoLS

H

Save &
).
-

VIEW DESIGN/RATE REPORTING

B Close 4

=]
Export New
Refresh

Bridge Manage

Workspace # X | Schematic # X | Report

s
»®

Bridge  Components

E- 3 Components
[ Appurtenances
i+ [ Beam Shapes
i [ Prestress Shapes
- [ Box Beams
2 1Beam
- [ Tee Bea
B UBean
ik [ Steel Shap
B Timber shd @
- B Connectors

| New
=]

s
»®

mmary Report

2 Factors
- [ LRFD Substrug

[@ View Detailed Report

i General Preferences

B B Materials

[Ed Close Bridge Workspace
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& Prestress | Beam - o X

Mame: Top flange type

Narrow

Description: o Wide

Dimensions Properties Mild steel Strand grid

1 n Deck
in —L in Radius fillet

Copy to library. Copy from 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.

D Library Data: Prestress | Beam Shapes - o X
. . Top flange  Top flange | Bottom flange | Bottom flange  Top hauch | Battom haunch | Top haunch 2 Top haunch2  Deck  Topflange | Radius Top flange | Bottom flange  Topweb  Bottom web
Rz Bzwirim ey | O Depth | ickness |  width thicknass width height height height width indluded  extwidth  fillet radiusfillet  ragius filet  raciusfilet  radius fillet
AASHTO TYPEV | AASHTO TVPE V Standard | US Customary | 63 5 42 8 2 3 0 4 4 H
AASHTO TYPEVI | AASHTO TYPE VI Standard | US Customary | 72 5 42 8 28 3 10 4 4
ET-54 AASHTO-PCI Bulb-Tee BT-54 | Standard | US Customary 54 35 42 6 26 2 45 2 2
87-63 AASHTO-PCI Bulb-Tee BT-63 | Standard | US Customary | 63 35 42 6 % 2 45 2 2
> B2 AASHTO-PCI Bulb-Tee BT-72 | Standard | US Customary | 72 35 42 6 2 2 45 2 2
1-28x66 1-28x66 Standard | US Customary 66 5 42 8 28 3 10 4 4
1-28<78 1-26x78 Standard | US Customary | 78 5 42 8 2 3 0 4 4
1-28x84 1-26x84 Standard | US Customary | 84 5 42 8 28 3 10 4 4 .
oK Apply Cancel
D Prestress | Beamn - O X
Narne: BT-72 Top flange type
AASHTO-PCI Bulb-Tee BT-72 Narrow
Description: o Wide
Dimensions Properties Mild steel Strand grid

in Deck
2 in Radius fillet
6 72 in
Copy to library... OK Apply Cancel

Click OK to apply the data and close the window.
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Navigate to the Strand grid tab. Delete the existing rows and add the following strand layout.

M Prestress | Beam - O X
Name: BT-72 Top flange type

AASHTO-PCI Bulb-Tee BT-72
Description:

Dimensions Properties Mild steel Strand grid

Vertical distance
Row no. | No. of strands from bottom
(in)
12 25

Horizontal spacing

(in)

12 4

6.5

a5
10.5

63
65

[P T =T R = N T S ROV T

67

Fa R R Mo R R R R R R

8
4
2
2 61
2
2
2
2

~
o

69

New Duplicate Delete

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

Click OK to apply the data and close the window.

Add another | beam AASHTO Type Il in a similar way. The window will be updated as shown below.

D Prestress | Beam — [m| X
MName: AASHTO TYPE NI Top flange type
AASHTO TYPE NI O Narrow
Description: Wide
Dimensions Properties Mild steel Strand grid
16 in
 —
F Y
4.5 in
7 in 45 in
—a 75 in
o7 in
o
22 in
Copy to library... Copy from library... OK Apply Cancel
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Navigate to the Strand grid tab, delete the existing strands, and add the following.

M Prestress | Beam [m] X

Name: AASHTO TYPE Il Top flange type

AASHTO TYPE Il
Description:

Dimensions Properties Mild steel Strand grid

Vertical distance Horizontal spacin
Row no. | No.ofstrands ~ from bottom pacing

in) (in)

1 10 25 2
2 10 45 2
!Dislanca 2! 10 6.5 2
Row1—| * 4 2 38 2
5 2 40 2
> 6 2 42 2
New Duplicate Delete
Copy to library... Copy from library... OK Apply Cancel

Click OK to apply the data and close the window.

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).

r al
E Bridge Workspace - SR 429 P514 ANALYSIS REPORTS ? — ] pad

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

E El Close
Save ‘ Export
£ Refresh
Bridge Manage
Workspace X Schematic & X Report Erp 4
Bridge Companents
E 9 Components
- | Appurtenances
- [ Generic
- [ Median
[F)Parap
[?)Railmg | New | .
=
[ Beam Sha ] Analyze
7 Connector|
B Factors @ View Summary Report
BLRFD Subs| 1@ View Detailed Report
) @Mater\a\s {8 General Preferences
Ed Close Bridge Workspace
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Enter the parapet details as shown below.

/-5"

72y

6" .2

7"

o

wMIE:
E = Sheb T

*MOTE:
This Drmension
1t Will Vary

|
|

int ‘ 7
1) Welded Wire 7 ~
N Fabric (See ~
N Consk Mores) ‘ g
~ J 1
Pz -
. 7 NEYER:
' | “‘I NIE
T L oa| S
N < * | @
' L
D
2
13"«
_ |
~ |
Bars D Oy W
[ . @ /0"
A
s LXPICA, 77 FA,
.‘u§ Stowing Qptional Welded
I Wire Fobric
4 Bridge Appurtenances - Parapet - O
MNarne: RD-32 RAILING
Description:
All dimensions are in inches
«s| Additional load: kip/ft Parapet unit load:
0.15 kef
5 —| | |— 7 Calculated properties
Reference . I Floadway Net centroid (from
Line f 0 Suface reference line):
3 5078 in
g Total load:
¥
3 0 0305 kip/ft
¥
Back Frant : 3
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.

Last Modified: 2/19/2024
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The partially expanded Bridge Workspace tree in the Components tab is shown below.

Workspace — 0O X

Bridge Components

=N Components
2 B Appurtenances
-~ [ Generic
= [ Median
- 2 Parapet
- lwRD-32 RAILING

----- [ Railing
- &) Beam Shapes
= &) Prestress Shapes
ET Box Beams
- 31 Beams

L I BT-T2
----- 0 AASHTC TYPE I
- [ Tee Beams
- [ET U Beams
B [ Steel Shapes
- [ Timber Shapes
- [ Connectors
- [ Factors

- [ LRFD Substructure Design Settings

= &) Materials
- [ Aluminum
= |5 Concrete
o I Class FX Bearn Concrete 138 FT
I Class FX Bearn Concrete 80 FT
I Class A& (US)
E? Prestress Bar
B [ Prestress Strand
.. 8 0.6 (TW-270) LR
L. 888 1727 (FW-270) LR
= 2 Reinforcing Stesl
" @ Grade 60
- [ Soil
E? Structural Steel
B [ Timber
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Superstructure definition —AS BUILT THREE 138 FT SPANS

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.

M Mew Superstructure Definition X

o Girder system superstructure

Girder line superstructure Superstructure definition wizard
Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

Cancel

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

open. Enter the data as shown below.

M Girder System Superstructure Definition — [m] X
Definition ~ Anslysis  Specs  Engine
Name: AS BUILT THREE 138 FT SPANS Modeling
THREE CONTINUQUS SPANS
With frame structure simplified definition
Description:
Deck type:
Concrete Deck
Default units: US Customary Enter span lengths For PS/PT anly
along the reference
Number of spans: 3 2 line: Average humidity:
) - 7 %
Number of girders: 5 2 . Length o
pan
Member alt. types
N BT Member alt. types
2 | 137166666 Steel
s
3 | 136708333 2
RIC
Timber
Horizontal curvature along reference line
Superstructure alignment
oK Apply Cancel

Click OK to apply the data and close the window.
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Load Case Description

Expand the AS BUILT THREE 138 FT SPANS superstructure definition. Double-click on the Load Case
Description node in the Bridge Workspace tree to open the Load Case Description window. Click the Add default

load case descriptions button to create the following load cases.

M Load Case Description - m] X
Load case name Description Stage Type s
(days)
DC1 DC acting on non-composite section Non-composite (Stage 1) ~ | D,DC hd
ol DC acting on long-term compasite section | Composite {lang term) (Stage 2) | D,0C ~
DW DW acting on long-term composite section | Composite {long term) (Stage 2) ~ | D,DW ~
>  SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) ~ | DDC =

*Prestressed members only z\:s‘i izf:::;tl?::i New Duplicate Delete

oK Apply Cancel

Click OK to apply the data and close the window.

Structure Framing Plan Detail — Layout
Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure
Framing Plan Details window. In this example, all the data will be entered to 4 significant digits, for example enter

the 7°-4” spacing as 7.3333. Click Apply after entering the data as shown below.

4™ Structure Framing Plan Details - O X

Number of spans: Mumber of girders:
Layout Diaphragms

Girder spacing orientation

o Perpendicular to girder
Support

(degrees) Along support
b _ 05175

2 ] Girder spacing

3 0 Girder (f)

o | osrs T |
1 7333333 7333333
2 7333333 7333333
3 7333333 7333333

> 4 7333333

0K Apply Cancel
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Structure Framing Plan Detail — Diaphragms
Switch to the Diaphragms tab to enter diaphragm spacing. Click the Diaphragm wizard... button to add diaphragms

for the entire structure.

@M Structure Framing Plan Details {

Number of spans: Number of girders:
Layout Diaphragms

Girder bay: 1 > Copy bay to... Dfﬁ';rfm

Start
Support distance REFIEzm Number | Length disf
1) spacing (
number T of spaces | (ft)

Left girder

Left girder | Right girder

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

below.
M Diaphragm Wizard X 4 Diaphragm Wizard X
Select the desired framing plan system: . .
Diaphragm spacing
o i o Enter number of equal spaces per span
Enter equal spacing per span
I I| I| I| I| I| I| Support diaphragm \oad kip
/ } /|II|II|II|II|II|II v Interior diaphragm load: kip
Span Length Number of
g (ft) equal spaces
¥ _ 136.708333 1
2 137.166666 1
3 136.708333 1
< Back Next > | | Cancel <Back 777777 Finish Cancel

Click the Finish button to add the diaphragms.
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The Diaphragm Wizard will create diaphragms for all the girder bays in the structure. The diaphragms created for
each girder bay is shown below.

% Structure Framing Plan Details - [m] >
MNumber of spans: Number of girders:
Layout Diaphragms
. Diaphragm
. 1 phrag
Girder bay: v Copy bay to... wizard..
Start ) End
Support distance BEDIES | i Length distance Load Disch
number Sp?fct}'lng of spaces | (ft) (ft] (kip) iaphragm
Left girder | Right girder Left girder | Right girder
1 v 0 0 0 1 0 0 0| 5.44| --Not Assigned--
2 v 0 -0.066237 0 1 0 0 -0.066237 --Not Assigned--
2 v 0 0 0 1 0 0 0 544 --NotAssigned--
3 v 0| -0.066237 0 1 0 0 -0066237 | 544 --Not Assigned--
3~ | 136708333 | 136.642096 0 1 0| 136708333 | 136.642096 --Not Assigned--
3~ | 136708333 | 13677457 0 1 0| 136708333 136.77457 | 544 --Not Assigned--
New Duplicate Delete
QK Apply Cancel
M Structure Framing Plan Details — O X
Number of spans: Number of girders:
Layout Diaphragms
. Diaphragm
. . 2 v phrag
Girder bay: Copy bay to... wizarde,
Start ) End
Support distance D?pllri:.gm Mumber | Length distance Load Dianhraam
number (ft) p?ft) 9 of spaces (ft) (ft) (kip) phrag
Left girder | Right girder Left girder | Right girder
1 s 0 0 0 1 0 0 0 544 --NotAssigned--
1 ~ | 136.708333 | 136.708333 0 1 0| 136708333 136.708333 --Not Assigned--
2 e 0 0 0 1 0 0 0 544 --NotAssigned--
2 ~ | 137.100429 | 137.034192 0 1 0| 137100429 137.034192| 544 --Not Assigned--
3 ~ | 136.642006 | 136.575859 0 1 0| 136642006 136.575850 --Not Assigned--
3 ~ | 13677457 | 136.840807 0 1 0 136.77457 | 136.840807 | 544 --Not Assigned--
New Duplicate Delete
oK Apply Cancel
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M Structure Framing Plan Details [m|
MNumber of spans: MNumber of girders:
Layout Diaphragms
. Diaphragm
. 3
Girder bay: e Copy bay to.. wizard.
Start ) End
Support distance Dlsapl"lcri:gm Number | Length distance Load Diahraam
number (ft) p?ﬁ) & of spaces (ft) (ft) (kip) phrag
Left girder = Right girder Left girder | Right girder
1 S 0 0 0 1 0 0 0 544 --Not Assigned--
1 ~ | 136708333 | 136.708333 0 1 0| 136708333 | 136.708333 --Not Assigned--
2 - 0 0 0 1 0 0 0 544 --Not Assigned--
2 ~ | 137034192 | 136.967955 0 1 0| 137.034192| 136.967955 544 --Not Assigned--
3 ~ | 136.575859 | 136.509622 0 1 0| 136.575859| 136.500622 --Not Assigned--
3 ~ | 136840807 | 136.907044 0 1 0| 136.840807 | 136.907044 544 --Not Assigned--
New Duplicate Delete
0K Apply Cancel
™ Structure Framing Plan Details [m|
MNumber of spans: MNumber of girders:
Layout Diaphragms
Girder bay: 4 ~ Copy bay to.. Dlii:r:frn
Start ) End
Support distance Disphragm |\, nber Length distance Load Dianh
number () Sp?:t;“g ofspaces (1) ift) {kip) iaphragm
Left girder = Right girder Left girder | Right girder
1 = 0 0 0 1 0 0 0 544 --Not Assigned--
1 ~ | 136708333 | 136.708333 0 1 0| 136.708333| 136.708333 --Not Assigned--
2 - 0 0 0 1 0 0 0 544 --Not Assigned--
2 ~ | 136967955 | 136.901718 0 1 0| 136967955 136901718 544 --Not Assigned--
3 ~ | 136.500622 | 136.443385 0 1 0| 136.500622 | 136443385 --Not Assigned--
3 ~ | 136.007044 | 136.973281 0 1 0| 135907044 136.073281 544 | --Not Assigned--
New Duplicate Delete
QK Apply Cancel

Click OK to apply the data and close the window.

Last Modified: 2/19/2024

21




PS14 — Prestressed Concrete | Beam Example

Schematic - Framing Plan Detail

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

r B
E Bridge Workspace - SR 429 PS14 ANALYSIS REPORTS 7 = a X

BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGM/RATE REPORTING

E B Close — N
Save & Export Open Schematic

Refresh
Bridge Manage

Workspace & X Schematic 2 X Report

b
*

Bridge Components.
B fMsR4200514
B [ Components
2 Diaphragm Definitions
@ Lateral Bracing Definitions
- 1FF LRFD Multiple Presence Factors
- EC Environmental Conditions
OF Design Parameters
Bl £ SUPERSTRUCTURE DEFINITIONS
B- rrf AS BUILT THREE 138 FT SPANS
j Impact/Dynamic Load Allowance
5‘;‘; Load Case Description
~ 4 Framing Plan Deta|
- [E Bracing Deteriorat
~ BSCBracing Spec Cheg ©7) Analyze
m Structure Typical S| [ View Summary Report
24 Superstructure Loz [g] view Detailed Report
_BCBHUEIE Stress Lin =
W Prestress Propertie—
3 [ Shesr Reinforcemy (& General Preferences
@ [ MEMBERS %]
- |&) BRIDGE ALTERNATIVES

b
*

= Open

Schematic

Close Bridge Workspace

L

Schematic

Framing Plan

Bk Ae B o0 -

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

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

M Structure Typical Section = O X

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

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

¥
Left averhang ; I_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

o . 18416666  ft 18416666  ft
superstructure definition reference line: oee

Distance from right edge of deck to

o ; 18416666  ft 18416666  ft
superstructure definition reference line: - aob

Left overhang: 375 fit 3.75 ft

Computed right overhang:

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.

4 Structure Typical Section m] X
Distance from left edge of deck to | Distance fiom right edge of deck to
superstructure definition ref. line | superstructure definition ref. line
I -
Superstructure Definition
Deck b—
\ N th?cckness ! Reference Line /
1 1
Leftoverthana |, — ;._J Fight overhang
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Deck concrete: Class AA (US) w
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: 1
---------- DK\ Apply Cancel
Structure Typical Section — Parapets
Add two parapets as shown below.
M Structure Typical Section - m] X
Back Frant
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck | Distance at = Distance at Eront face
Name Load case = Measureto  dist. measured start end . .
from ) ) orientation
> | RD-32 RAILING ~ | DC2 v | Back | Leftkdge v 0.166666 |  0.166666 | Right
RD-32 RAILING ~ | DC2  ~ | Back v | RightEdge 0166666 |  0.166666 | Left ~
Duplicate Delete
OK Apply Cancel
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Structure Typical Section — Lane Positions

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

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

M Compute Lane Positions d
Distance from left edge of = Distance from right edge of = Distance from left edge of = Distance from right edge of
travelway to superstructure | travelway to superstructure | travelway to superstructure  travelway to superstructure

Travelway L N L N Lt . S N
number definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end [A) at end (B)
(i) (i) (ft) i)
> 1 =17 17 =17 17
Apply Cancel
The Lane Position tab is populated as shown below.
M Structure Typical Section O X
» [ -
[B], — Superstructure Definition Reference Line
Travehway 1 " Travelway 2 _J
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
Travelwa travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
b Y definition reference line definition reference line definition reference line definition reference line
numoer at start (A) at start (8) atend (4) at end (B)
(ft) (ft) (ft) (ft)
¥ 1 -17 17 -17 17
LRFD fatigue
Lanes available to trucks:
Override  Truck fraction: Compute New Duplicate Delete
oK Apply Cancel

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

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

r ol

u Bridge Workspace - SR 429 PS14 ANALYSIS REPORTS 7 - [m] X

BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

E B cose = ;
Save £ Export Open Schematic
& Refresh
Bridge Manage
Workspace # X | Schematic % X | Report & X
Bridge  Components
S @SR 429 PS14
- [ Companents
- [ Diaphragm Definitions
[ Lateral Bracing Definitions
HPT LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
- [ SUPERSTRUCTURE DEFINITIONS
Arrf AS BUILT THREE 138 FT SPANS
Y Impact/Dynamic Load Allowance
ok Load Case Description ) N
&F Framing Plan Detail Analysis # X
- [ Bracing Deterioration
BSE Bracing Spec Check Selection
~ 13 Structure Typical Secti
- gty Superstructure Loads | k= Open
[ Conerete Stress Limits | [ Analyze
g Prestress Propertias B View Summary Report
Shear Reinforcement D
al View Detailed Repo
& B vEmBeRs Lq View Delru ed Report
- &) BRIDGE ALTERNATIVES (1 Schematic
8 General Preferances
B Close Bridge Workspace
S 4
hl
Schematic — 0O X
Bridge Typical Secticn
B LAQAe | EH L 0
- -
SR 429 PS14
SR 429 PS14 - AS BUILT THREE 138 FT SPANS
SR 429 [ YOCKANCOKANY RIVER
11302024
36-10"
-+ "
36I_6Il
34I_OII
m —Deck Thickness 8"
|
\' ! Travelway 1 ﬂ
[ d

l, -9 J‘ 4@7'-4" = 29'-4" J_ 3-9" J
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Superstructure Loads
Double click on the Superstructure Loads node in the Bridge Workspace tree to open the Superstructure Loads
window. Navigate to the DL distribution tab in this window. Select options in this window as shown below. The

BrDR LRFD engine does not support the transverse continuous beam analysis option.

™ Superstructure Loads — O x

| Uniform temperature. Gradient temperature ] Wind ] DL distribution |

Stage 1 dead load distribution
(C] By tributary area
_J) By transverse simple-beam analysis
_) By transverse continuous-beam analysis

_) By percentage

_) User-defined dead load

Stage 2 dead load distribution

®) Uniformly to all girders

_) By tributary area

_) By transverse simple-beam analysis

_) By transverse continucus-beamn analysis

_) By percentage

) User-defined dead load

oK || 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 Moderate for the Corrosion condition and select the Class FX Beam
Concrete 138 FT 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 >
Marme: 138 FT STRESS LIMIT
Description:
Corrosion condition: Moderate s

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

Concrete material: ~ Class FX Beam Concrete 138 FT  ~
LFD LRFD
Initial allowable compression: 3.6 ksi 3.0 ksi
Initial allowable tension: 0.2 ksi 0.2 ksi
Final allowable compression: 45 ksi 45 kesi
Final allowable tensicn: 05203364 ksi 0.5203364 ksi
Final allowable DL compression: 3 ksi 3.375 ksi
Final allowable slab compression: ksi ksi
Final allowable compression: - . - )
(LL+1/2(Pe+DL)) ? - : -
QK Apply Cancel

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

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

D Prestress Properties - O *
Mame: 0.68" (FW-270) LR
General P/S data Loss data - lump sum Loss data - PCI
P/S strand material: 0.6" (TW-270) LR o Jacking stress ratio: 0.75
Loss method: AASHTO Approximate w P/5 transfer stress ratio:
Transfer time: 24 Hours
Age at deck placement: 60 Days
Final age: 27375 Days
Loss data - AASHTO
Percentage DL: 0 %
Include elastic gains
QK Apply Cancel

Click OK to apply the data and close the window.

The following loss methods are available in the BrDR LRFD engine.
e AASHTO Approximate
e AASHTO Refined
e Lump Sum
e PCI
e Pre-2005 AASHTO Refined (AASHTO Refined, Third edition, 2004 without interims)

Another feature for prestress loss calculations in the BrDR LRFD engine is the ability to include elastic gains and

losses due to dead load application.
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Shear Reinforcement
Define shear reinforcement to be used by the girders. Expand the Shear Reinforcement Definitions on the Bridge
Workspace tree, select the Vertical node and click on New from the Manage group of the WORKSPACE ribbon

(or double click on Vertical).

r ~
u Bridge Workspace - SR 429 PS14 ANALYSIS REPORTS ? — a X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

H B Cose =

Save & Bpon
& Refresh
Bridge Manage
Workspace # X | Schematic % X | Report & %

Bridge  Components
B SR 420P514
- [ Components
- [ Diaphragm Definitions
[ Lateral Bracing Definitions
HPF LRFD Multiple Presence Factors
£¢ Environmental Candiitions

OF Design Parameters
) SUPERSTRUCTURE DEFINITIONS
B 4rf AS BUILT THREE 138 FT SPANS
- = Impact/Dynamic Load Allowance
+ o Load Case Description
- &F Framing Plan Detail
£ Bracing Deterioration
+ BSCBracing Spec Check Selection Analysis X
T Structure Typical Section
e Superstructure Loads
4 | Concrete Stress Limits
' @, 138 FT STRESS LIMIT
- (£ Prestress Properties
#0.6" (TW-270) LR
- [ Shear Reinforcement Definitions
’- (2 Vertic
~ [ Horizo|
i [ MEMBERS
() BRIDGE ALTERNA]

New

]

[ Analyze

[ View Summary Report
[@ View Detailed Report
=]

General Preferences

Close Bridge Workspace

Define the stirrups as shown below.

4Dy Shear Reinforcement Definition - Vertical - O x

MName: #5K Bars

—[—

Material: Grade 60 v
Bar size: 5 v
Number of legs: 2
. Inclination (alpha): 90 Degrees
—— Wertical
Shear
Reinforcement

QK Apply Cancel

Click OK to apply the data and close the window.

Last Modified: 2/19/2024 30



PS14 — Prestressed Concrete | Beam Example

Define the #5 S Bars stirrup definition as shown below. Note that the #5 S Bars are the same definition as the #5 K

Bars.

&M Shear Reinforcement Definition - Vertical — O 4

Mame: #55 Bars

—[]—

Material: Grade 60 v
Bar size: 5 e

Number of legs: 2

Ll ertisl Inclination (alpha): 90 Degrees

Shear
Reinforcement

QK Apply Cancel

Click OK to apply the data and close the window.

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 will automatically be assigned as the Existing and

Current member alternative for this Member.

& Member - O X

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

Description:

Existing =~ Current | Member altemative name | Description

Mumber of spans: Span

length
(ft)

1 136575839

Span
no.

2 137.166666
3 136575839

oK Apply Cancel
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Defining a Member Alternative

Double-click on MEMBER ALTERNATIVES in the Bridge Workspace tree for member G1 to create a new
member alternative. The New Member Alternative window shown below will open. Select Prestressed
(pretensioned) concrete for the Material type and PS Precast | for the Girder Type.

D New Member Alternative x
Material type: Girder type:
a
Post tensioned concrete PS Precast Box

Prestressed (pretensioned) concrete I PS Precast | ]

Reinforced concrete PS Precast Tee

Steel w  PSPrecast U
L] [ ]

0K Cancel

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

The Member Alternative Description window will open as shown below. Enter the name for this member alternative
as shown below. The Schedule based Girder property input method is the only input method available for a

prestressed concrete beam.

4D Member Alternative Description - m] X
Member alternative: G1
Description  Specs  Factors  Engine  Impart  Control options
Description: Material type:
Girder type:

Modeling type:

Default units: ~ US Customary ~
Girder property input method
Self load Default rating method:
Load case: Engine Assigned ~ LFR ~
Additional self load: kip/ft
Additional self load: %
Crack control parameter (Z) Exposure factor
Top of beam: kip/in Top of beam:

Use creep

Bottom of beam: kip/in Bottom of beam:

oK Apply Cancel

Click OK to apply the data and close the window.
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Navigate to the Control options tab and check the LRFD options as shown below.

M Member Alternative Description - m} X

Member alternative: G1

Description Specs Factors Engine Import  Contrel options
LRFD LRFR
Simplified procedure - B3 points of interest H
Simplified procedure - Vi, Vew Generate at tenth points except supports
Loss & stress calculations Generate at support points
o Use gross section properties Generate at support face & critical shear points
Use transformed section properties Generate at section change points

& Multi-span analysis - y -

~ Generate at user-defined points
Continuous —
L Shear computation method
Continuous and
Continuous and simple Ignore

Consider splitting resistance article o Gene

ral procedure

Consider deck reinf. development length re - Appendix B5

[ v

Simplified procedure
LR Simplified procedure - Vi, Vew
[E31 Points of interest -

B Loss & stress calculations
Generate at tenth points except supports o Use gross section properties
Generate at support points

Use transformed section properties

Generate at support face & critical shear points B Multi-span analysis

Generate at section change paints Continuous

b Generate at user-defined points Continuous and simple
[E1shear computation method Ignore design 8 legal load shear

Ignore Ignore permit load shear

Use AASHTO 1979 interim code

o Use current AASHTO

ider legal load tensile concrete stress

r splitting resistance article v

CK Apply Cancel

Click OK to apply the data and close the window.

The BrDR LRFD engine allows to select either gross or transformed section properties to be used in the loss and stress
calculations. Note that the gross section properties are always used in structural analysis.
Prestressed multi-span modeling options
The BrDR LRFD engine also allows to model prestress beams made continuous for live load in two ways.
e  Multi-span continuous
The Continuous analysis method considers multi-span structures to be simply supported for beam self-weight
and uncured deck and continuously supported for composite dead and live loads. This method takes
advantage of the continuity connection to reduce the maximum positive moment at mid-spans.
e  Multi-span continuous and simple span
The Continuous and Simple method analyzes the structure as simply supported for beam self-weight and
uncured deck and both continuously and simply supported for composite dead and live loads. The maximum
effects from the two analyses are then used in the specification checking. This method accounts for the
condition where full continuity is not provided at interior supports and does not reduce the maximum positive

moment at mid-spans.
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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.

£ Bearn Details - O X
Span detail Continuous support detail Stress limit ranges Slab interface Continuity diaphragm Web end block
Beam projection
Span Beam shane Girder Prestrass 0 -
number P material properties Leftend | Right end
(in) (in)
b BT-72  ~ | Class FXBeam Concrete 138 FT  ~ | 0.6 (7W-270) LR~ 9 6
2 BT-72  ~ | Class FXBeam Concrete 138 FT  ~ | 0.6 (7W-270) LR~ 6 6
3 BT-72  ~ | Class FX Beam Concrete 138 FT  ~ | 0.6" (TW-270) LR 6 9
oK Apply Cancel
M Beam Details - O X
Span detail [ Continuous support detail ] Stress limit ranges Slab interface Continuity diaphragm Web end block
| | |
' i— '
CL of Bearing ! ! ! CL of Bearing
on Left 5L el on Right
f—CL of Pier
Support Support
Support | distance on | distance on
number left, SL right, SR
(in} (i}
3 " "
Apply Cancel
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D Beam Details - O
Span detail Continuous support detail Slab interface Continuity diaphragm ‘Web end block
Start End
njzal:er Name distance Le(rf\gﬂ-n distance
(ft) (f)
1 ~ | 138 FT STRESS LIMIT 0 136.9092 136.9092
2~ | 138 FT STRESS LIMIT 0| 136.333333 | 136.333333
>3~ | 138 FTSTRESS LUMIT 0 136.9092 136.9092
New Duplicate Delete
oK Apply Cancel
M Beam Details - O
Span detail Continuous support detail Stress limit ranges Continuity diaphragm Web end block
Interface type: ntentionally Roughened

Default interface width to beamn widths:

Interface width:

Cohesion factor: 0.28 ksi
Friction factor: 1

Ki: 0.3

K2: 18 ksi

oK Apply Cancel
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M Bearn Details - O
Span detail Continuous support detail Stress limit ranges Slab interface Co ty diaphragm Web end block
Left support Right support
Span

number Material D Bar size Material Dis{i;;ce Bar count = Bar size
1 v Grade 60 -~ 35 2110 ~
1 v Grade 60 ~ 7 2,10 v
1 v Grade 60 ~ 1 1110 ~
1 ~ Grade 60 20 1110 ~
1 ~ Grade 60 29 1110 ~
1 ~ Grade 60 38 1110 ~
2 ~ | Grade 60 35 10 Grade 60 35 2,10 v
2 ~ | Grade 60 7 10 Grade 60 ~ 7 2110
2 ~ | Grade 60 1 10 Grade 60 " 1110 ~
2 ~ | Grade 60 20 10 Grade 60 20 1110 ~
2 ~ | Grade 60 29 10 Grade 60 29 1110 ~
2 ~ | Grade 60 38 10 Grade 60 38 1110 ~
3 ~ | Grade 60 35 10 w
3 ~ | Grade 60 7 10 Grade w
3 ~ | Grade 60 1 10 Gr; ~
3 ~ | Grade 60 20 10 Grade w
3 ~ | Grade 60 29 10 Grade w
Grade 60 38 10 Grade w

Ignore positive moment at supports in ratings New Duplicate Delete

OK Apply Cancel
Click OK to apply the data and close the window.
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Shrinkage Time
Double-click on the Shrinkage Time node in the Bridge Workspace tree to open the Shrinkage/Time window.

Enter the data as shown below.

M Shrinkage/Time - O *

Shrinkage | Time |
Beam

Curing method: | Steam-cured L]

Deck
Curing method: | Moist-cured v

Drying time: Days

[ ] Consider deck differential shrinkage loads

| OK | | Apply | | Cancel

Click OK to apply the data and close the window.

Strand Layout
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ey
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/76 - ngn [4 ?9: foles
- i
~§ i
8 =g x 35
< | % - 7" prail .
P PV >
wl ¥ o ME o oy
a8 ¥ s
\\\% b 5
Gl El — % -
o i -
" EE S 7 o O
¥ : W o s i B Y
N = | Y et
N ] N
@ - - > d i
/367 3 HAAAA Chamfer each
" Draped sifrands Vs side of beam
Vo 2z
22 36 ~ 06"8270 K-LR slrands
A & g3, G90%=1, 558/, 840%
SECTION MEAR & SPAN END EEEVA TIONV
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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. Enter details as shown below.

M Strand Layout - Span 1 - [} X

B Qe B 5 - i

Description type

P and CGS only o Strands in rows

Strand configuration type Symmetry
Straight/Debonded D L L
o Harped
Harped and straight debonded
o Mid span
Harp point locations
Left end
Harp = Distance = Radius
point (ft) (in)
> Left | 5445459 0
Right = 5445459 0
///
-~ eee L]
2800088000000
20000000 ORRSS
Nurmser of sirands = 36
Number d strands = 0
oK Apply Cancel CG of = eamired from baliom of section) = 4 67 in

Legend:

Na strand at this pasiion at the curment seciion location,

of the beam to the curnent

san locason.

jon location. Hover over the strand far mare information

ssition of a harped

fiom of a harped =&
O The mid-=

[
® s

fiom of one strand and e hamed pasition of another sirand

steel.
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Now select the Left end radio button to enter the following harped strand locations at the left end of the precast beam.
The strands can be defined at the left end of the span by selecting strand locations in the right hand schematic. Select

strands as shown below.

My Strand Layout - Span 1
Description type FCER A R i [ g SR b B}
P and CG5 only o Strands in rows

Strand configuration type Symmetry l .o
Straight/Debonded — ls .
o Harped oo
LN
Harped and straight debonded LA
Mid span
Harp point locations
o Left end
Harp | Distance | Radius
point (ft) {in)
Left | 5445459 0
» | Right | 5445459 0
0K Apply Cancel

= devonsed

span to the current section locatian.

o location. Haver over the sirand for mare informatian,

[ (R —

d.

ind the: harped position of another strand.

Click OK to apply the data and close the window.

Repeat the process to describe the same strand layout for Span 2 and Span 3. Span 2 Harp point is located at 54.16666

ft and Span 3 Harp point is located at 54.45460 ft.
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Deck Profile
Next open the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree and

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

@ Deck Profile - [} *

Type:  PS Precast |

Deck concrete Reinforcement

Start End Structural Start effective | End effective | Start effective | End effective
" rueturs flange width | flange width = flange width = flange width

Support Length

Material number dls(t;?ce ) dlﬂ“at)nce th\i::.:]ess Std) Std) (LRFD) (LRFD) n
(in) (in) (in) (in)
> | Class FX Bean ~ |1 v 0| 410318384 | 410318384 775 88.999998 88.999998 88.999998 88.999998 8

Compute from

typical section... Newr Duplicate Delete

oK Apply Cancel

Navigate to the Reinforcement tab and describe the deck reinforcement as shown below.

@ Deck Profile — [} X

Type:  PS Precast |

Material i:’;‘p;\er: di:lt::ce Le(:tg)th d\sE(:zce barsct:unt bal;F;Fol?mt Bar size D‘-S[ti:‘ce Row sp::irng
(/) () (in)

Grade 60 ~ |1 ~ 1] 106.159 106.159 8 85 v 2.9375 | Top of Slab ~ m
Grade 60 ~ |1 ~ 0| 410318384 | 410.318384 9 a9ls v 1.9375 | Bottom of Slab 7
Grade 60 ~ |1 ~ 106.139 70 176.159 8 g[8 v 3,125 | Top of Slab v n
Grade 60 ~ |1 ~ 121.159 35 156.159 8 88 v 3.125 | Top of Slab ~ m
Grade 60 ~ |2~ | 39583141 58| 97.583141 8 ale v 3| Top of Slab A n
Grade 60 ~ |2~ | 907583141 70| 167.583141 8 g[8 3,123 | Top of Slab v n
Grade 60 ~ |2 ~ | 117583147 35| 152.583141 8 86 v 3.125 | Top of Slab ~ m

» Grade60 ~ |3~ | 30416475 106.159 | 136.575475 8 g8ls v 29375 | Top of Slab A 1

New Duplicate Delete

oK Cancel

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

M PS Haunch Profile - O *
|
1 Y2

z =
i) riL)

Start End

ey | distance Le{nfgth distance {izn1) {? f) 5 rfx {iz:) {T n1) {Tf) {T:)
#) (f)
> e ] 410.318384 410.318384 1

MNew Duplicate Delete

.........................

0K Apply | Cancel

.........................

Click OK to apply the data and close the window.
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Shear Reinforcement Ranges
Use the Stirrup wizard from the Shear Reinforcement Ranges window to create the following shear stirrups.
Double-click on the Shear Reinforcement Ranges node in the Bridge Workspace tree to open the PS Shear
Reinforcement Ranges window.

Beam elevation showing stirrups
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Click on the Stirrup Wizard button and enter the following data for each span as shown below.

M Vertical Stirrup Wizard =

1
1

Dist from left end to first - . )
stlifrzg'ce rom IStk end to hirs 0.166666 ft Distance from left end to last stirmup:

Distance from right end to last All extended into deck

stirrup:
Reinf, Number of Spacing
name spaces (im)
#55Bars v 1 0 &
#5 5 Bars e 16 4
#5 5 Bars e 6 6
#5 K Bars e 1| 104552
#5 K Bars e 78 18
» | #55 Bars ! 1
v

New Duplicate Delete
Symmetry

Finish by symmetry

NN\ S oo
%WWMANJA W

name spaces (im)
A

#5 5 Bars A 6 6

#5 K Bars e 1| 104552

#5 K Bars e 78 18
» | #55 Bars e 1

#5 5 Bars ! 6 6

#5 5 Bars ~ 18 4 -

New Duplicate Delete

Symmetry

Finish by symmetry

Apply all Apply span Cancel
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M Vertical Stirrup Wizard X

1
)

Distance from left end to first

; 0.166666  ft Distance from left end to last stirrup:
stirrup:

Distance from right end to last Al extended into deck

stirrup:
Reinf. Number of Spacing
name spaces {im)
#55Bars v 1 0 =
#5 5 Bars e 18 4
#55 Bars ! 6 6
#5 K Bars e 1 T
#5 K Bars A 78 18
» | #55 Bars e 1
v

New Duplicate Delete
wﬂv /\h—»—wwx—ww

#55 Bars V 6 ]
#5 K Bars e 1 7
#5 K Bars ! 78 18
> #55Bars e 1
#55 Bars A 6 6
#55 Bars e 18 4 v
New Duplicate Delete
Symmetry

Finish by symmetry

Apply all Apply span Cancel
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™ Vertical Stirrup Wizard X

1
1

Distance from left end to first

- 0.166666  ft Distance from left end to last stirrup:
stirrup:
Distance from right end to last All extended into deck
stirrup:
Reinf. Number of Spacing
name spaces (im)
#55Bars 1 0 =
#3 5 Bars e 18 4
#5 5 Bars e 6 6
&5 K Bars v 1] 104552
#5 K Bars V 78 18
»  #55Bars e 1] 104552
v

New licate Delete

[\ et \ W\NMWW

-
#5 5 Bars e 6 6
25 K Bars e 1| 104552
#5 K Bars e 78 18
» | #35 Bars e 1
25 5 Bars e 6 6
#5 5 Bars e 18 4 -
New Duplicate Delete
Symrmetry

Finish by symmetry

Apply all Apply span Cancel

Click Apply all and the wizard closes returning to the PS Shear Reinforcement Ranges window populated as shown
below.
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#™ PS Shear Reinforcement Ranges — d
‘ Start Distance el S0 ECINT,,
Vertical Horizontal
| Spam: 1 w | Copy span to...
Extends Start . End
Name into distance Nlemat::eerst Sp;:)ng Le?f%th distance
deck (F) . (ft)
#55 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 18 4 6 6.166666
#5 S Bars v 6.166666 6 6 3 0.166666
#5 K Bars e 0.166666 1 10,4532 0.87126667 10.03793267
25 K Bars v 10.03793267 78 18 17 127.03793267
#5 5 Bars hd 127.03793267 1 104552 | 0.87126667 127.90919934
#5 5 Bars e 127.90919934 6 6 3 130.90919934
#5 5 Bars hd 130.90919934 18 4 & 136.90919934
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
OK Apply Cancel
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#™ PS Shear Reinforcement Ranges — d
‘ Start Distance el S0 ECINT,,
Vertical Horizontal
| Spam: 2 w I Copy span to...
Extends Start . End
Name into distance Nlemat::eerst Sp;:)ng Le?f%th distance
deck (F) . (ft)
» [#55 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 18 4 6 6.166666
#5 S Bars v 6.166666 6 6 3 0.166666
#5 K Bars e 0.166666 1 T 0.58333333 0.74999933
25 K Bars v 0.74993933 78 18 17 126.74999933
#5 5 Bars hd 126.74999933 1 7| 058333333 127.33333266
#5 5 Bars e 127.33333267 6 6 3 130.33333267
#5 5 Bars hd 130.33333267 18 4 & 136.33333267
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
OK Apply Cancel
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#™ PS Shear Reinforcement Ranges

‘ Start Digtance » .Sgacing.

Vertical Horizontal
| Spam: 3 w | Copy span to...
Extends Start
Name into distance Number of
deck (f) spaces

» [#55 Bars v 0.166666 1
#55 Bars v 0.166666 1

#55 Bars v 0.166666 18

#5 S Bars v 6.166666 6

#5 K Bars v 9.166666 1

#5 K Bars v 1003793267 78
#5S Bars v 127.03793267 1

#55 Bars v 127.90919933 6

#55 Bars v 130.90919933 18

Stirrup wizard... Stirrup design tool... View calcs

Spacing
(in)

6
10.4552
13
104552
6

4

MNew

- a
Length . End
) distance
(ft)
0 0.166666
0 0.166666
& 6.166666
3 9.166666
0.87126667 10.03793267
17 127.03793267
0.87126667 127.90919934
3 120.90919933
& 136.90919933
Duplicate Delete
Apply Cancel

OK

Click OK to apply the data and close the window.

Live Load Distribution

The live load distribution factors will be computed by the BrDR LRFD engine during analysis.
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Schematic — G1 Member Alternative

While the member alternative G1 (E) (C) is selected in the Bridge Workspace tree, open the schematic for the
member alternative by selecting the Schematic button on the WORKSPACE ribbon (or right click on G1 (E) (C) in
the Bridge Workspace and select Schematic from the menu).

r |
E Bridge Workspace - SR 420 PS14 ANALYSIS REPORTS ? = O *

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

. T Close - B
5 = le | 1

> B

Validate Save %‘ Expand Branch Copy Duplicate Deletd
Collapse Branch
Bridge = Open Manage
() Copy
Workspace [F Duplicate X Sche... oK Report & X
#® Delete
Bridge Companents ™ Analyze
- e Superstructure Load: Volidate -
- @Concrete Stress Limi El .-a e
- @ Prestress Properties @ View Summary Report
- [ Shear Reinforcement [@] View Detailed Report
- |2 MEMBERS £y Schematic
Gl
I L Member Laa ¥ Export to PS Design Tool
l‘ " Supports % General Preferences Analyei N
nalysis by
- iE MEMBER ALT Close Bridge Workspace
- I G1(E) (
IGz
IG:
I G4
IG5
- |&) BRIDGE ALTERMNATIVES
v
L d
’S(hemali( -0 X
PS Profile
B kacae BE- 0k - -
smemesis
2R 138 P14 . AS BULT THREE 13877 SPANS.. 81
a0zs
BeamLengns . 1302037
Horz. Shear Rsinf. Spacing
Vert Shcar Rt Sy 15 SPA@ O SPA@ 10 17 T SPAR rE=IT OSPAQUE AR A1 SPAR 6 SPABETD
— . ﬂ&
Searing Ofes kbl
Span Lengghe uasu
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Girder 1 is complete. Girders G2-G5 are similar but the lengths are different.

Harp Locations

Girder Span 1 Span 2 Span 3

1 54.45460 | 54.16667 | 54.45460
5448771 | 54.16667 | 54.48771
54.52083 | 54.16667 | 54.52083
54.55395 | 54.16667 | 54.55395
54.58707 | 54.16667 | 54.58707

gl bl wWN

Enter the girder G2-G5 and see images to update the differences in windows shown below.

Girder G2

Member Alternative Description

& Member Alternative Description

Member alternative: G2 g
v

Description  Specs  Factors  Engine  Import  Control options

Description: Material type:
Girder type:
Modeling type:
Default units:  US Customary

Girder property input methad

Seif load Default rating method:
Load case: Engine Assigned ~ LFR -
Additional self load: kip/ft

Additional self load: %

Crack contrel parameter (2) Exposure facter

Top of beam: kip/in Top of beam:

Bottem of beam: kip/in Bottom of beam:

Member Alternative Description — Control Options

M Member Alternative Description ™~

Member alternative: G2

Description Specs Factors Engine Import | Control optio d

LRFD

S
Simplified procedure - Vi, Vow
Loss & stress calculations

Use gross section properties

Use transformed section properties
Multi-span analysis
o Continuous

Continuous and simple

Consider splitting resistance article
Consider deck reinf. development length
Distribution factor application method
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Beam Details — Span detail

™ Beam Details - O

Span detail Centinuous suppaort detail Stress limit ranges Slab interface Continuity diaphragm Web end block

Beam projection

Span B h Girder Prestress §
number oo Mape material properties " Leftend Right end
(in) {in)
¥ BT-72  ~ | Class FX Beam Concrete 138 FT  ~ | 06" (7W-270) LR ~ 9 6
2 BT-72  ~ |Class FX Beam Concrete 138 FT | 06" (fW-27T0) LR 6 6
El BT-72  ~ |Class FX Beam Concrete 138 FT  ~ | 06" (W-2TQ) LR+~ 6 9

‘\_r

Beam Details — Continuous support detail

M Beam Details - O

Span detail

Continuous support detail l Stress limit ranges Slab interface Continuity diaphragm Wab end block

|
CL of Bearing ! ! ! CL of Bearing
on Left 5L SR on Right

f—CL of Pier

Support Support
Support = distance on | distance on

number left, SL right, SR
(in) (in)
3 1 1

\J_MMM’\—/

Beam Details — Stress limit ranges

My Cearn Details — O
Span detail Continuous support detail Slab interface Continuity diaphragm Web end block
Start End
nizal:er MName distance Le(r;tg)m distance
f) (ft)
»| 1 | 138 FT STRESS LIMIT 0 136.9754 136.9754
2 | 138 FT STRESS LIMIT 0| 136333333 | 136.333333
3~ | 138 FT STRESS LIMIT 0 136.9754 136.9754

‘\\__r\
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Beam Details — Slab interface

-
% Bearn Details - ]

Span detail Continuous support detail Stress limit ranges Continuity diaphragm ‘Web end block

Interface type: Intentionally Roughened

Default interface width to beam widths: ﬂ
Interface width:
Cohesion factor:
Friction factor:
Ki:

K2:

N e gl

Beam Details — Continuity diaphragm

™ Beam Details - O X
Span detail Continuous support detail Stress limit ranges Slab interface ‘Web end block
Left support Right support
Span
nurber Material Dis{i;:;\ce Bar count | Bar size Material Dis{i;.I:;\ce Bar count | Bar size
1 v ~ | Grade 60 35 2110
1 e ~ | Grade 60 7 2(10
1 v w | Grade 60 1 1110 ~
1 4 ~ | Grade 60 20 1110
1 4 ~ | Grade 60 29 1110
> 4 v | Grade 60 38 1110 ~
2 v | Grade 60 -~ 35 210 ~ |Grade80 -~ 35 2(10 ~
2 v | Grade 60 -~ T 210 ~ |Grade60 -~ 7 2110 ~
2 v | Grade 60 -~ 1 1110 ~ |Grade60 -~ 1 1110 ~
2 ~ | Grade 60~ 20 1110 ~ |Grade 60 -~ 20 1110 ~
2 ~ | Grade 60~ 29 1110 ~ |Grade 60 -~ 29 1110 ~
2 ~ | Grade 60~ 38 1110 ~ |Grade 60 ~ 38 1110 ~
3 ~ | Grade 60~ 35 2|10 ~ | Grade 60 v
3 ~ | Grade 60~ T 2|10 ~ | Grade 60 v
3 ~ | Grade 60~ 1 1/10 ~ |Grade® R
3 ~v | Grade 60~ 20 110 w |Grad v
3 ~v | Grade 60~ 29 1{10 w |Grade 60 i
3 ~v | Grade 60~ 38 1|10 ~ |Grade 60 i
Ignore positive moment at supports in ratings Mew Duplicate Delete
QK Apply Cancel
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Strand Layout
Strand layout is similar to G1, but the length is different. See below for G2 harp locations and enter them in the

window by following the steps used for G1.

Harp Locations

Girder Span 1 Span 2 Span 3
2 54.48771 54.16667 | 54.48771

Deck Profile — Deck concrete

4 Deck Profile

Type:  PS Precast|

% W e

Start effective | End effective = Start effective | End effective

Start End Structural . - . ;
. Support . Length . . flange width | flange width = flange width = flange width
Material number dls(l:t;ce ) dls(t:t;ce thlc(::;ess (Std) (Std) (LRFD) (LRFD) n
(in) (in) (in) (in)
» | Class AA (US) Vo ~ 0| 410450858 410.450858 775 87.999996 87.999996 87.999996 87.999996 8

Deck Profile — Reinforcement

M Deck Profile

Type:  PS Precast |

Material ita'lpl:)er: diitt:r:lce Le(r;tg)ﬂ‘l disEt:: ce barszgunt bal;P;Z?.l nt Bar size Dis(ti:?ce Row sp::irng
(ft) (it) (i)

Grade 60 ~ |1 v 0| 410.450858 | 410450858 10 105 v 1.9375 | Bottom of Slab 7

Grade 60 ~ |1 v 0| 106.225429 | 106225429 8 8|5 v 2.9373 | Top of Slab ~ n
Grade 60 ~ |1 ~ | 106.225429 70| 176.225429 ] 8/ 8 v 3.125 | Top of Slab ~ n e

Grade 60 ~ |1 o 121.225429 35| 156.225429 8 8|8 v 3.125 | Top of Slab ~ n

Grade60 ~ |2~ | 39583333 58| 97.383333 8 8/ 6 v 3| Top of Slab w n

Grade60 ~ |2 -~ | 907.583333 70| 167.383333 8 8|8 v 3.125 | Tep of Slab w n

Grade60 ~ |3 v 15416667 35| 50416667 8 8|8 v 3.125 | Top of Slab ~ n

» Grade®80 ~ |3~ | 30416667 | 106.225429 | 136.642006 8 85 v 2.9375 | Top of Slab ~ n
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PS Haunch Profile

™ PS Haunch Profile

71 H .j‘ 71
2 i

End

VA Ve Ve WV W

Support . Length - | 72 Y1 Y3
number d's(tf‘:)”ce #) d 5[:]'“‘3 (in) (in} (in) (in)
1 v 0| 410450858| 410450858 1
. 2
PS Shear Reinforcement Ranges
™ PS Shear Reinforcement Ranges — O
‘ Start Distarce » 'Sgacing'
Vertical Horizontal
| Spam: 1 W I Copy span to..
Extends Start . End
Name into distance N:mat':;rsof Sp{e;ﬁ;ng Le Ec?}th distance
deck i) P ()
#55 Bars v 0.165666 1 0 0 0.166666
#55 Bars v 0.166666 18 4 6 6.166666
#5S Bars v £.166666 6 6 3 0.166666
#5K Bars v 0.166666 1 10.852 | 0804323 10.070999
#5 K Bars v 10070999 78 12 n7 127.070999
#55 Bars v 127.070999 1 10852 | 0804333 127.975332
#55 Bars v 127.975332 6 6 3 130075332
» | #5 Bars v 130975332 18 4 6 136075332
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
0K Apply Cancel
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™ PS Shear Reinforcement Ranges - O
Start Distance pacing,
Vertical Horizontal
Span: 2 ~ Copy span to...
Extends Start . End
Name into distance Nim::eers = SPE.:I;Q Le?g}th distance
deck i) P (]
#55 Bars v 0.166666 1 0 0 0.166666
255 Bars v 0.166666 12 4 6 6.166666
255 Bars v 6.166666 5 5 3 9.166666
25K Bars v 9.166666 1 70 0583333 9.749999
25K Bars v 9748999 78 18 n7 126.749999
#55 Bars ~ 126749999 1 7| 0583333 127.333332
#55 Bars ~ 127.333332 6 6 3 130.323332
» | #55 Bars ~ 130333332 18 4 6 136323332
Stirrup wizard... Stirrup design tool... View cales New Duplicate Delete
oK Apply Cancel
&M PS Shear Reinforcement Ranges - [m]
" Start Distance Spacing,
Vertical Horizontal
Copy span to..
Extends Start . End
Name into distance Rz SPF.CI;Q LEE,_?;h distance
deck [ﬂ] spaces n, (f't)
#55 Bars ~ 0.166666 1 0 0 0.166666
#55 Bars ~ 0.166666 18 4 6 6.166666
#55 Bars ~ 6.166666 6 6 3 0.166666
25 K Bars v 9.166666 1 10852 0904333 10.070999
25K Bars v 10.070999 78 12 n7 127.070999
255 Bars v 127.070999 1 10852 0004333 127.975332
255 Bars v 127.975332 5 5 3 130.975332
» | #55Bars v 130975332 18 4 6 136.975332
Stirrup wizard... Stirrup design tool.. View calcs New Duplicate Delete
OK Apply Cancel
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Girder G3

Member Alternative Description

M Member Alternative Description
Member alternative: G3
Description Specs Factors Engine Import Control options
Description: Material type:  Prestressed (Pretensioned
Girder type: PS Precast
Modeling type:  Multi Girder System
Default units:  US Customary e
Girder property input method
Self load Default rating method:
Load case: Engine Assigned e LFR w
Additional self load: kip/ft
Additional self load: kS
Crack control parameter (Z) Exposure factor (
Top of beam: kip/in Top of beam:
Use creep
Bottom of beam: kip/in Bottom of beam:

"\_‘-—\W

Member Alternative Description — Control Options

™ Member Alternative Description

Member altermative: G3

Control option

LRFD {

e —— e ———

Descnption Specs Factors Engine Import

Simplified procedure - Vei, Vow
/" (1 Loss & stress calculations N
0 Use gross section properties

Use transformed section properties
Multi-span analysis

o Continuous

\_ Continuous and simple Y,

Consider splitting resistance article

Consider deck reinf, development length
(21 Distribution factor applicati ethod
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Beam Details — Span detail

™ Beam Details

Span detail Centinuous suppaort detail Stress limit ranges Slab interface Continuity diaphragm Web end block

Beam projection
Span B h Girder Prestress §
number oo Mape material properties " Leftend Right end
(in) {in)
¥ BT-72  ~ | Class FX Beam Concrete 138 FT  ~ | 06" (7W-270) LR ~ 9 6
2 BT-72  ~ |Class FX Beam Concrete 138 FT | 06" (fW-27T0) LR 6 6
El BT-72  ~ |Class FX Beam Concrete 138 FT  ~ | 06" (W-2TQ) LR+~ 6 9

‘\___r\

Beam Details — Continuous support detail

™ Beam Details N

Span detail [ Continuous support detail Stress limit ranges Slab interface Continuity diaphragm Web end block

CL of Bearing ! ' CL of Bearing
an Left 5L 5R on Right

f— CL of Fier

Suppert Support
Support | distance on = distance on

number left, SL right, SR
(in} (i)
3
. F
Beam Details — Stress limit ranges
Fi
M Beam Details -
Span detail Continuous support detail Slab interface Continuity diaphragm Web end bloc
Start End
nzfnatl:er Name: distance Le(r;gﬂ'l distance
(i) (ft)
1 ~ | 138 FT STRESS LIMIT 0 137.0417 137.0417
2 | 138 FT STRESS LIMIT 0| 136333333 | 136.333333
I 138 FT STRESS LIMIT 0 137.0417 137.0417
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Beam Details — Slab interface

% Beamn Details -
Span detail Continuous support detail Stress limit ranges Continuity diaphragm Web end bl
Interface type: Intentionally Roughened -

Default interface width to beam widths: ﬂ
Interface width:
Cohesion factor:
Friction factor:
K1:

K2

S

Beam Details — Continuity diaphragm

04 Beam Details — O X
Span detail Continuous support detail Stress limit ranges Slab interface ‘Web end block
Span Left support Right support
number Material Dis(i;;\ce Bar count = Bar size Material Dis(i;;\ce Bar count = Bar size
1 ~ ~ | Grade 60 35 2,10 v
1 i ~ | Grade B0 ~ 7 2110 -~
1 w v | Grade 60 - 11 1110
1 ~ v | Grade 60 20 1110
1 w ~ | Grade 60 - 29 1110
1 ~ v | Grade 60 38 1110
2 ~ | Grade 60 3.5 2|10 ~ |Grade60 ~ 35 2010 v
2 v | Grade 60 7 2|10 v |Grade80 -~ 7 2(10 ~
2 ~ | Grade 60 11 1110 ~ [Grade&0 -~ 1 1110 ~
2 v | Grade 60 20 1110 ~ [Grade60 -~ 20 1110 ~
2 ~ | Grade 60 29 1110 ~ [Grade&0 -~ 29 1110 ~
2 v | Grade 60 38 1110 ~ [Grade60 -~ 38 1110 ~
3 ~ |Grade 60 ~ 35 2|10 ~ [Grade 60 ~
3 ~v | Grade 60 7 2110 b
3 ~ | Grade 60 ~ 1 1110 ~ e
3 ~v | Grade 60 20 1110 ~ E
3 ~ | Grade 60 ~ 29 1110 ~ e
3 ~ | Grade 60 38 1,10 ~
Ignore positive moment at supports in ratings Mew Duplicate Delete
OK Apply Cancel
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Strand Layout
Strand layout is similar to G1, but the length is different. See below for G3 harp locations and enter them in the

window by following the steps used for G1.

Harp Locations

Girder Span 1 Span 2 Span 3
3 5452083 | 54.16667 | 54.52083

Deck Profile — Deck concrete

M Deck Profile

Start effective | End effective  Start effective | End effective

z
Type:  PS Precast|
Reinforcement

Material Support dlilt::ce Length dlsEl::ce i;?:;;f:sl flange width | flange width  flange width | flange width n
number ) (ft) ) (i) (5td) (5td) (LRFD) (LRFD)
(in) (in) (in) (in)
3 | Class AA (US) o1 e 0| 410583332 410583332 775 87.999996 87.099996 £7.09999 87.099996 8

Deck Profile — Reinforcement

M Deck Profile
Type: PS Precast |
Deck concrete
Material iti_lp;:: diilt::ce Le(r{\-gﬂ'l disEl:i ce barS::u - hatR‘c:::u?.l = Bar size Dl's(t;l]'lce Row spE:irng é
(f) () (in)

> | Grade 80 ~ |1 ~ 0 410.583332 10 05 1.8375 | Bottom of Slab -~ 7
Grade 60 ~ |1 v 0| 106.201666 | 106.291666 8 8|5 v 2.0375 | Top of Slab w n e
Grade 60 ~ |1 ~ | 106.291666 70 | 176.291666 8 8|8 v 3.125 | Top of Slab ~ n
Grade 60 ~ |1 v | 121.291666 35| 156.291666 8 88 v 3.125 | Top of Slab w n
Grade 60 ~ | 2 ~ | 39583333 58| 97.583333 8 86 v 3| Top of Slab ~ n
Grade 60 ~ | 2 ~ | 97583333 70 | 167.583333 8 88 v 3.125 | Top of Slab ~ n
Grade 680 ~ | 3 v 13416667 35| 50416667 8 8|8 v 3.125 | Top of Slab ~ n
Grade 60 ~ | 3 ~ | 30416667 | 106.291666 | 136.708333 8 8|5 v 2.0375 | Top of Slab ~ n

Last Modified: 2/19/2024 59



PS14 — Prestressed Concrete | Beam Example

PS Haunch Profile

% PS Haunch Profile

N

1 H
z2

Start

i:i_lp;r: distance Le{n{gth
(ft)
> e 410583332
N V!

PS Shear Reinforcement Ranges

=

2

1

End

distance {?:)
(ft)
410583332

2
(in)

Y1
(in}

o

Y3 (
(i}

#M PS Shear Reinforcement Ranges

‘ Start Distance » 'Sgacing'

Wertical Horizontal

Cop}‘l span tom

Name

> | #55Bars
#5 5 Bars
#5 5 Bars
#5 K Bars
#5 K Bars
#5 5 Bars
#5 5 Bars

#5 5 Bars

Stirrup wizard...

Extends
into
deck

MM <M< MM

Stirrup design tocl.

Start
distance
(ft)

0.166666
0.166666
6.166666
9.166666
10104166
127104166
128.041666

131.041666

View calcs

Number of
spaces

18

18

Spacing
(in)

11.25
18

11.25

New

QK

- O
Length . o
) distance
(f)
0 0.166666
6 6.166666
3 9.166666
0.9375 10.104166
17 127.104166
0.9375 128.041666
3 131.041666
6 137.041666
Duplicate Delete
Apply Cancel
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™ PS Shear Reinforcement Ranges - m}
Start Distance pacinig,
Vertical Horizontal
Spam: 2 o Copy span to..
Extends Start . End
MName into distance LT SPFCI;Q I.e?%th distance
deck (ﬁ] spaces n (ft)
> | #55 Bars CEEN - | 0.166666 1 0 0 0.166666
255 Bars ~ 0.166665 12 4 6 6.166666
#5 5 Bars v £.166666 6 6 3 9166666
#5 K Bars v 0.166665 1 7 0583323 9749999
#5 K Bars ~ 9743903 78 18 17 126749999
#55 Bars ~ 126749999 1 7 0583333 127333332
#5 5 Bars v 127333332 6 6 3 130333332
255 Bars ~ 120323332 12 4 6 136333332
Stirrup wizard... Stirrup design teol. View calcs New Duplicate Delete
0K Apply Cancel
M PS Shear Reinforcemnent Ranges - m}
Start Distance Spacing,
Vertical Horizontal
Copy span to..
Extends Start . End
Name into distance Nim:lzrs = SPE;;HQ le?&;h distance
deck ) P ()
» | 55 Bars ~ 0.166666 1 0 0 0.166666
£55 Bars v 0.166666 12 4 6 6.166666
#55 Bars ~ 6.166666 6 6 3 0166666
#5 K Bars v 9.166666 1 1125 09375 10.104166
#5 K Bars ~ 10.104166 78 18 n7 127.104166
#5S Bars v 127.104166 1 1125 09375 128.041666
#55 Bars ~ 128.041666 6 6 3 131.041666
£55 Bars v 131.041666 12 4 6 137.041666
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
OK Apply Cancel
Last Modified: 2/19/2024 61




PS14 — Prestressed Concrete | Beam Example

Girder G4

Member Alternative Description

M Member Alternative Description

Member alternati G4

Description | Specs Factors Engine Import  Control options

Description: Material type: Pretensione
Girder type:
Modeling type: Multi Girder System
Default units: U5 Customary w

Girder property input method

Self load Default rating method:

Load case: Engine Assigned w LFR e

Additional self load: kip/ft

Additional self load: %

Crack control parameter (£} Exposure factor {

Top of beam: kip/in Top of beam: s
Use creep

Bottom of beam: kip/in Bottom of beam:

Member Alternative Description — Control Options

™ Member Alternative Description
Member alternative: G4
Description Specs Factors Engine Import | Control options
LRFD
Simplified procedure - Vai, Vew

» I

(1 Loss & stress calculations
o Use gross section properties

Use transformed section propertie
| Multi-span analysis

0 Continuous

Continuous and simple

Consider splitting resistance article

Consider deck reinf, development length
Distribution factor application method -
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Beam Details — Span detail

D Beam Details O

Span detail Continuous support detail Stress limit ranges Slab interface Continuity diaphragm Web end block

Beam projection

Span Beam shape Girder Prestress n )
number P material properties Leftend = Right end
(in) (in)
1 BT-72  ~ | Class FX Beam Concrete 138 FT  ~ | 0.6" (7W-270) LR ~ 9 6
2 BT-72  ~ |Class FX Beam Concrete 138FT  ~ | 06" (TW-2T0) LR 6 6

& 3 BT-72  ~ |Class FX Beam Concrete 138FT ~ [ 06" (TW-270) LR 6 9

A\_r

Beam Details — Continuous support detail

M Beam Details —

Span detail [Continuous support detaill Stress limit ranges Slab interface Continuity diaphragm Web end block

A Irzh/

CL of Bearing ! ' CL of Bearing
on Left sL i on Right

k—CL of Pier

Support Support
Support | distance on | distance on
number left, SL right, SR
(in} (in)

¥ 11 11

3 1 1

Beam Details — Stress limit ranges

D% Beam Details

Span detail Continuous support detail Slab interface Caontinuity diaphragm 'Web end block

Span Start Length End
nuE‘lber Name distance (f'g distance
(ft) (ft)
> ~ | 138 FT STRESS LIMIT 1] 137.1079 137.1079
2~ | 138 FT STRESS LIMIT 0] 136333333 | 136333333
3~ | 138 FT STRESS LIMIT 0 137.1079 137.1079
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Beam Details — Slab interface

D% Beam Details -
Span detail Continuous support detail Stress limit ranges Continuity diaphragm Web end bl
Interface type: Intentionally Roughened -

Default interface width to beam widths: ﬂ
Interface width:
Cohesion factor: 0.28 ksi
Friction factor: 1
K1: 0.3
K2: 1.8 ksi
Beam Details — Continuity diaphragm
M Beam Details — [m| X
Span detail Continuous support detail Stress limit ranges Slab interface Continuity diaphragm ‘Web end block
Left support Right support
Span ) )
number Material DIS(?:;‘CE Bar count | Bar size Material Dls{i;:;ce Bar count | Bar size
1 ~ ~ | Grade 60 35 2110 ~
1 ~ ~ | Grade 60 7 2110 ~
1 v v | Grade 60 1 1110 ~
1 e v | Grade 60 20 1110 ~
1 ~ | Grade 60 29 1110
1 V ~ | Grade 60 38 1110 ~
2 ~ | Grade 60 3.5 2110  |Grade 60 3.5 2110 v
2 ~ | Grade 60 ~ 7 2|10  |Grade 60 T 2110 ~
2 ~ | Grade 60 ~ 1 1|10 ~ | Grade 60 1 1110 ~
2 ~ | Grade 60 ~ 20 1/10 ~ | Grade 60 20 1110 ~
2 ~ | Grade 60 -~ 29 1/10 ~ | Grade 60 29 1110
Grade 60 - 38 1|10 ~ | Grade 60 38 1110 ~
3 ~ | Grade 60 35 2110 ~ |G 6 v
3 ~ | Grade 60 7 2110 A4
3 ~ | Grade 60 1 1110 b
3 ~ | Grade 60 20 1110 w
3 ~ | Grade 60 ~ 29 1110 ~ hd
3 ~ | Grade 60 ~ 38 1110 ~ hd
Ignore positive moment at supports in ratings New Duplicate Delete
0K Apply Cancel
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Strand Layout
Strand layout is similar to G1, but the length is different. See below for G3 harp locations and enter them in the

window by following the steps used for G1.

Harp Locations

Girder Span 1 Span 2 Span 3
4 54.55395 54.16667 | 54.55395

Deck Profile — Deck concrete

&M Deck Profile -

Type:  PS Precast |

Start effective | End effective | Start effective  End effective
Start End Structural N . N
Material Support dist Length dist thick flange width | flange width | flange width  flange width
e number | (:t;“ (] ' (:t;“e '“( ’;E“ (5td) (Std) (LRFD) (LRFD) "
" (in) (in) (in) {in)

» | Class AA (US) Vo v 0| 410715806 | 410.715806 775 87.999996 87.999996 87.999996 87.999996 8

¢
. o WAMW

Deck Profile — Reinforcement

0 Deck Profile
Type:  PS Precast |
Deck concrete
Material iti_lp;; diitt:: ce Le(r;gth disEt:: ce bars‘::gu o bal;R:;?‘ = Bar size Dis(t;l]'lce Row spE:irng é
(ft) (ft) (in)
> | Grade 80 ~ | 1 ~ 0 410.715806 | 410.715806 10 105 v 1.9375 | Bottom of Slab 7 e
Grade 60 ~ |1 ~ 0| 106.357904 | 106357904 8 85 v 2.9375 | Top of Slab ~ 11
Grade 60 ~ |1 ~ | 106.357904 70| 176.357904 8 88 v 3.125 | Top of Slab v 11
Grade 60 ~ | 1 ~ | 121.357904 35| 156.357904 8 88 v 3.125 | Top of Slab v 11
Grade 60 ~ | 2 ~ | 30.583334 58| 97.583334 8 86 v 3| Top of Slab v 11
Grade 60 ~ | 2 ~ | 97.583334 70| 167.583334 8 88 v 3,125 | Top of Slab ~ 11
Grade 60 ~ | 3 v 15416666 35| 50416666 8 88 v 3.125 | Top of Slab v 11
Grade 60 ~ | 3 ~ | 30416668 | 106.357904 | 136.774572 8 8|5 v 2.9375 | Top of Slab v 11
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PS Haunch Profile

£ PS Haunch Profile

Z1 H
2

S ﬂft‘,.

J““AMMAQ

Swpport | o Length End 71 2 1 Y2
number | distance (#) distance (in) (in) (in} (in}
(ft) (ft)
1w 0| 410715806 410715806 1
d\\__ )
PS Shear Reinforcement Ranges
M PS Shear Reinforcement Ranges — O
‘ Start Digtance » 'Sgacing'
Vertical Horizontal
Span: 1 ~ Copy span to...
Extends Start : End
Name into distance Nlem::;; of Sp{al_:;ng LE;E; n distance
deck () P ()
> | #55 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 18 4 6 6.166666
#55 Bars v £.166666 6 6 3 0.166666
#5 K Bars v 0.166666 1 11,647 0.970583 10137249
#5 K Bars v 10137249 78 13 17 127137249
#55 Bars v 127.137249 1 11.647 0.970583 128107832
#55 Bars v 128.107833 6 5 3 131107833
#55 Bars v 131.107833 18 4 6 137.107833
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
0K Apply Cancel
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M PS Shear Reinforcement Ranges - [m]
Start Distance Spacing
Vertical Horizontal
Copy span to..
Extends Start . End
Name into distance irrdier Sp{a_cl)ng Le?%th distance

deck ) spaces in] )
> | #55Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 18 4 6 6.166666
#55 Bars v 6.166666 6 [ 3 9.166666
#5 K Bars v 9.166666 1 T 0.583333 9.749999
#5 K Bars v 0.749999 78 18 17 126.749999
#5 K Bars v 126.749999 1 T 0.583333 127333332
#55 Bars v 127333332 6 [ 3 130333332
#55 Bars v 130333332 18 4 6 136333332

Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
QK Apply Cancel
M PS Shear Reinforcement Ranges - [m}
Start Distance Spacing
Vertical Horizontal
Extends Start . End
Name into distance Nimab(irsof SPE.:;Q LEF%th distance

deck (ft) P )
» | #55Bars ! 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 18 4 6 6.166666
#55 Bars ! 6.166666 6 6 3 9.166666
#5 K Bars v 9.166666 1 11.647 0.970583 10.137249
#5 K Bars ! 10.137249 78 18 n7 127.137249
#55 Bars v 127137249 1 11.647 0.970583 128.107832
#55 Bars ! 128107832 6 6 3 131.107832
#55 Bars v 131.107832 18 4 6 137.107832

Stirrup wizard... Stirrup design tool.. View calcs New Duplicate Delete
OK Apply Cancel
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Girder G5

Member Alternative Description

M Member Alternative Description (
Member alternative: G5 ]
Description Specs Factors Engine Import  Control options
Description: Material type:  Prestressed (Pretensioned
Girder type: PS Precast
Modeling type: Multi Girder System
Default units: U Customary ~
Girder property input method
Self load Default rating method:
Load case: Engine Assigned W LFR v
Additional self lcad: kip/ft
Additional self load: %
Crack control parameter (Z) Exposure factor {
Top of beam: kip/in Top of beam:
Use creep
Bottom of beam: kip/in Bottom of beam:

Member Alternative Description — Control Options

LRFD

__sontietscsiue v

M Member Alternative Description
Member alternative: G5
Description Specs Factors Engine Import Control options
. : .
Loss & stress calculations (
o Use gross section properties
Use transformed section properties
Multi-span analysis

Continuous

Continuous and simple
\_ P

S

Consider splitting resistance article

Consider deck reinf. development length

Distribution factor application method L4
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Beam Details — Span detail

4D Bearn Details —

Span detail Continuous support detail Stress limit ranges Slab interface Caontinuity diaphragm Web end block

Beam projection

Span Beam <hape Girder Prestress n )
number P material properties Leftend  Right end
{in) (im)
1 BT-72  ~ |Class FX Beam Concrete 138 FT  ~ | 06" (7W-2TD) LR~ 9 6
2 BT-72  ~ |Class FX Beam Concrete 138 FT  ~ | Q6" (7W-2TD) LR -~ 6 6

> 3 BET-72  ~ |Class FX Beam Concrete 138 FT  ~ | 06" (fW-270) LR 6 9

Beam Details — Continuous support detail

D% Beam Details —

Span detail Continuous support detail Stress limit ranges Slab interface Continuity diaphragm Web end block

A rqﬁ/

CL of Bearing ! ' CL of Bearing
an Left st Sl an Right

k— CL of Pier

Support Support
Suppert | distance on | distance on
number left, SL right, SR
(in) (in)

=1 o i

3 1 1

‘\\__r!

Beam Details — Stress limit ranges

{T Beam Details —
Span detail Continuous support detail Slab interface Continuity diaphragm Web end block
Start End
niglat?er Mame distance Le{r{wgm distance
{ft) (ft)
1 ~ | 138 FT STRESS LIMIT 0 1371741 1371741
2 ~ | 138 FT STRESS LIMIT 0] 136333333 | 136333333
3 ~ | 138 FT STRESS LIMIT 0 1371741 1371741

J\.__"-‘
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Beam Details — Slab interface

% Beamn Details -
Span detail Continuous support detail Stress limit ranges Continuity diaphragm Web end bl
Interface type: Intentionally Roughened -

Default interface width ta beam widths: ﬂ

Interface width:

Cohesion factor: 0.28 ksi
Friction factor: 1

K1: 0.3

K2 1.8 ksi

Beam Details — Continuity diaphragm

D Bearn Details - [m} X
Span detail Continuous support detail Stress limit ranges Slab interface ‘Web end block
Left support Right support
Span
number Material Dis{?i;ce Bar count  Bar size Material Dis{ti:;ce Bar count  Bar size
1 ~ ~ | Grade 60 ~ 35 2110 ~
1 w w | Grade 60 T 2010
q ~ ~ | Grade 60 ~ 11 1110 ~
1 “ v | Grade 60 20 1110 ~
1 w v | Grade 60 29 1110
1 “ ~ | Grade 60 38 1110 ~
2 ~ | Grade 60~ 35 2110 w |Grade 60 -~ 35 2110
2 ~ | Grade 60 ~ 7 2110 -~ |Grade 60 -~ 7 2010
2 ~ | Grade 60 m 1110 +~ |Grade60 -~ m 1110
2 ~ | Grade 60 20 110 ~ |Grade60 -~ 20 110 ~
2 ~ | Grade 60 29 1110 +~ |Grade60 -~ 29 1110 ~
2 w | Grade 60 38 1/10 -~ |Grade60 - 38 110 ~
v 3 ~ | Grade 60 ~ 35 2|10 ~ |Grade 60 ~
3 ~ | Grade 60~ 7 2110 w v
3 ~ | Grade 60 ~ n 1110 v
3 ~ | Grade 60 20 1110 v ~
3 ~ | Grade 60 29 1110 v ~
3 ~ | Grade 60 38 1110 ~ S
Ignore positive moment at supports in ratings New Duplicate Delete
QK Apply Cancel
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Strand Layout
Strand layout is similar to G1, but the length is different. See below for G5 harp locations and enter them in the

window by following the steps used for G1.

Harp Locations

Girder Span 1 Span 2 Span 3
S 54.58707 54.16667 | 54.58707

Deck Profile — Deck concrete

D Deck Profile -

Type: PS Precast |

}
Start effective | End effective | Start effective | End effective {

Material Support dii"t::ce Length d\sEll;::e f;::g\f;‘ flange width | flange width | flange width | flange width N
number ) (ft) ) (in) (5td) (Std) (LRFD) (LRFD)
(in) (in) (in) (in)
> | Class AA (US) ~ v 0 41024828 | 410.84828 775 £8.099908 88099998 88.090008 88.090908 8

Deck Profile — Reinforcement

M Deck Profile
Type: PS Precast |
Deck concrete
Material itf‘npl?er: diilt::ce Le{\ftg)th disEl:ﬁce bars‘i_::unt balljifj?mt Bar size Dl's(t;l]'lce Row spE:irng é
(/) (i) (in)
» |Grade 60 ~ | 1 ~ 0 410.848281 410.848281 9 95 19375 | Bottom of Slab 7 é
Grade 60 ~ |1 ~ 0 106424141 106424141 8 8|5 ~ 29375 | Top of Slab hd 1
Grade 60 ~ |1 ~ | 108424141 70 178424141 8 g8 3.125 | Top of Slab N 1
Grade 60 ~ |1 o 121424140 35 156424141 8 gl a8 ~ 3.125 | Top of Slab v 1
Grade60 ~ |2 ~ | 30583334 58 07.583334 8 86 3| Top of Slab v 1
Grade 60 ~ |2 ~ | 97583334 70 167.583334 b g8 -~ 3.125 | Top of Slab ~ 11
Grade60 ~ |3 w 15416666 35 50416666 8 8|8 ~ 3.125 | Top of Slab ~ 1
Grade 60 ~ |3 ~ | 30416668 106424141 136.840809 8 8|5 29375 | Top of Slab N 1
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PS Haunch Profile

™ PS Haunch Profile — O Xé

1L K71

3 =
77 74

Start End

ey distance T dstance | 0L 0 o =) b ) o
) (7
> 1 e 0 410.84828 410.84828 1
N 2

PS Shear Reinforcement Ranges

M PS Shear Reinforcement Ranges - O x
‘ Start Digtance - 'Sgacing'
Vertical Herizontal
Copy st
Extends Start . End
Name into distance Nlem:;;Df SPE;;HQ I_e?f%th distance
deck (1) P o)
5 #55Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 18 4 6 6.166666
#55 Bars v 6.166666 6 6 3 9.166666
#5 K Bars v 9.166666 1 12.045 100375 10.170416
#5 K Bars v 10170416 78 18 17 127.170416
#55 Bars v 127.170416 1 12.045 100375 128.174166
#55 Bars v 128.174166 6 6 3 131174166
#55 Bars v 131.174166 18 4 6 137.174166
Stirrup wizard... Stirrup design tool... View cales New Duplicate Delete
QK Apply Cancel

Last Modified: 2/19/2024 72



PS14 — Prestressed Concrete | Beam Example

M PS Shear Reinforcement Ranges - [m]
Start Distance pacing
Vertical Herizontal
Copy span to..
Extends Start End
Name into distance e 5p§cmg =t distance
deck ) spaces {in) (ft) )
5 | #55 Bars ~ 0.166666 1 0 0 0.166666
255 Bars v 0.166666 18 4 6 6.166666
#55 Bars ~ 6.166666 6 6 3 9166666
#5 K Bars ~ 9166666 1 7 0583333 9749999
25K Bars v 0749999 78 18 n7 126749999
#5 I Bars v 126749999 1 7 0583333 127.333332
#55 Bars ~ 127333332 6 6 3 130333332
255 Bars v 130333332 18 4 6 136333332
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
OK Apply Cancel
i PS Shear Reinforcement Ranges - m}
" Start Digtance Spacing,
Vertical Horizontal
Span: 3 N Copy span to..
Extends Start . End
Name into distance Tty Spa_cmg lezir distance
deck i spaces {in) () )
> #55Bars v 0.166666 12 4 5 6.166666
#55 Bars ~ 0.166666 1 0 0 0.166666
#55 Bars v 6.166666 6 6 3 9.166666
25 K Bars v 0.166666 1 12,045 1.00375 10170416
#5 K Bars ~ 10.170416 78 12 117 127170416
#55 Bars ~ 127.170416 1 12.045 1.00375 128174166
255 Bars v 128.174166 6 6 3 131174166
#5 5 Bars v 131.174166 18 4 6 137174166
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
oK Apply Cancel
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Superstructure definition — AS BUILT 80 FT SPAN skew

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 for the 80 ft span. The

window shown below will appear.

M Mew Superstructure Definition

o Girder system superstructure

Girder line superstructure Superstructure definition wizard
Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

Cancel

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

open. Enter the data as shown below.

D Girder System Superstructure Definition — [m] X
Definition ~ Analysis  Specs  Engine
Name: AS-BUILT 80 FT SPAN skew Modeling
SIPLE SPAN © Multi-girdersystem | MCB
With frame structure simplified definition
Description:
Deck type:
Concrete Deck
Default units: US Customary Enter span lengths For BS/PT anly
along the reference
Mumber of spans: 10 Jine: Average humidity:
Number of girders: 5 0 Length 70 %
Span
(1)
. S Member att. types
Steel
R/C
Timber

Horizontal curvature along reference line
Horizontal curvature

Superstructure alignment

oK Apply Cancel

Click OK to apply the data and close the window.
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Load Case Description
Expand the AS-BUILT 80 FT SPAN skew superstructure definition. Double-click on the Load Case Description
node in the Bridge Workspace tree to open the Load Case Description window. Click the Add default load case

descriptions button to create the following load cases.

M Load Case Description - m] X
Load case name Description Stage Type s
(days)
D1 DC acting on non-composite section Non-composite (Stage 1) ~ | D.DC V
ol DC acting on long-term compasite section | Composite {lang term) (Stage 2) | D,0C ~
DW DW acting on long-term composite section | Composite {long term) (Stage 2) ~ | D,DW ~
>  SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) ~ | DDC =

*Prestressed members only z\:s‘i izf:::;tl?::i New Duplicate Delete

oK Apply Cancel

Click OK to apply the data and close the window.

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

Framing Plan Details window. Click Apply after entering the data as shown below.

M Structure Framing Plan Details — [m| *

Number of spans: Number of girders:
Layout Diaphragms

Girder spacing orientation

o Perpendicular to girder

S @ Skew
uppol (degrees) Along support
2 03 Girder spacing
Girder (ft)

bay  Startof End of

girder girder
>l e 7.625
2 7.625 7.625
3 7.625 7.625
4 7.625 7.625

Apply Cancel
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Structure Framing Plan Detail — Diaphragms

Switch to the Diaphragms tab to enter diaphragm spacing for each girder bay as shown below.

M Structure Framing Plan Details — O
Number of spans: Number of girders:
. Diaphragm
. 1
[ Girder bay: e ] Copy bay to.. wizard..
Start _ End
Support distance BEDIT | e Length distance Load ;
number (ft) Sp?fi}l,ng T ) (ft) (kip) Diaphragm
Left girder = Right girder Left girder | Right girder
> e 0 0 0 1 0 0 0 319 | —-Not Assigned--
1 w1 77965301 7804515 0 1 0 77.965301 7804515 318 | --Not Assigned--
-------- New ------- Duplicate Delete
OK Apply Cancel
M Structure Framing Plan Details — O
Number of spans: Number of girders:
Layout Diaphragms
. Diaphragm
. 2
Girder bay: e Copy bay to.. wizard..
Start _ End
Support distance BEDIT | e Length distance Load ;
number (ft) Sp?fi;ng of spaces (ft) (ft (kip) Diaphragm
Left girder = Right girder Left girder | Right girder
> e 0 0 0 1 0 0 0 319 | —-Not Assigned--
1 ~ 7804515 78.125 0 1 0 78.04515 78.125 319 | --Not Assigned--
Duplicate Delete
OK Apply Cancel
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M Structure Framing Plan Details - O *
Number of spans: Number of girders:
Layout Diaphragms
. Diaphragm
. 3 w
Girder bay: Copy bay to.. wizard..
Start _ End
Support distance BELIEE | e Length distance Load ;
number (ft) Sp?fi;ng of spaces (ft) (ft (kip) Diaphragm
Left girder | Right girder Left girder = Right girder
> 1 e 0 0 0 1 0 0 0| 3.19| --Not Assigned--
1 ~ 78.125 78.20485 0 1 0 78.125 78.20485 319 | --Not Assigned--
Duplicate Delete
OK Apply Cancel
M Structure Framing Plan Details — O
Number of spans: Number of girders:
Layout Diaphragms
. Diaphragm
. 4 \/
Girder bay: Copy bay to.. wizard..
Start ) End
Support distance BERITES | e Length distance Load ;
number (ft) Sp?fi;ng of spaces (ft) (ft (kip) Diaphragm
Left girder | Right girder Left girder = Right girder
> 1 e 0 0 0 1 0 0 0| 3.19| --Not Assigned--
1 ~ 7820485 | 78.284699 0 1 0 7820485 78284609 319 --Not Assigned--
Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.
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Schematic - Framing Plan Detail

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

Workspace and select Schematic from the menu).

r

o | Bridge Workspace - SR 429 PS14 ANALYSIS REPORTS ?
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
E Close -
(= | =
Save & Eqport Open
£ Refresh
Bridge Manage
Workspace &K Schematic X Report s
EBridge Compaonents
B SR 429 PS14
#- [ Components
- [ Diaphragm Definitions
[a Lateral Bracing Definitions
+  MFFLRFD Multiple Presence Factors
~ EE Environmental Canditions
OF Design Parameters
- ) SUPERSTRUCTURE DEFINITIONS
B yref AS BUILT THREE 138 FT SPANS
B brrf AS-BUILT 80 FT SPAN skew
i | Impact/Dynamic Load Allowance
- gt Load Case Description Analysis S
- 457 Framing Plan Deta*
[E Bracing Deteriorat = Open
- BSC Bracing Spec Chec| [+ Analyze
- T Structure Typical § @ View Summary Report
#Hr Superstructure LG [al View Detailed Report
- [ Concrete Stress Lir— -
B W Prestress Propertia Dd ST
B [E) Shear Reinforceme #5¢  General Preferences
B [ MEMBERS & Close Bridge Workspace
- |} BRIDGE ALTERNATIVES
L
- ]
Schematic — 0O X
Framing Plan
B haQe B 2% - -
SR 429 P514
SR 429 P514 - AS-BUILT &0 FT SPAN skew
SR 429/ YOCKANOOKANY RIVER
17302024
7E-1 12"
S T e03d
N eg 903 deg.
s ¥ ‘ L
G1
F 1-1 e | 1-2
=] I i
r -
i [
I ¥
1 2-1 62 ~ 22
= i
~ =
S "
3
G3
£ -1 - 3-2
2 b
= -
R N
y L3
3 ry
B 4-1 G4 ~ 42
- -~
"“ =
A il
¥ ¥
G5
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Structure Typical Section - Deck

Next define the structure typical section by double-clicking on Structure Typical Section node in the Bridge
Workspace tree. Input the data describing the typical section as shown below.

™ Structure Typical Section - m] X
Distance from left edge of deck to i Distance from right edge of deck to
superstuclure definition ref ine | superstiucture definiion ref. ine
i -
Superstructure Definition
Deck b—
\ L thickress ! Reference Line /
1 1
Left overhang Right owerhatg
Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Superstructure definition reference lineis  within ~  the bridge deck.
Start End
Distance from left edge of deck to 18416666 12416666  ft
superstructure definition reference line:
Distance from right gtjge of deck to. & 18416665 f
superstructure definition reference line:
Left overhang: 3.166666 ft 3.166666  ft
Computed right overhang:
Apply Cancel

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.

@ Structure Typical Section O x
Distance from left edge of deck to i Digtance from right edge of deck to
superstructure definition ref. line |, superstucture definition ref. line
I _—
Superstructure O efinition
Deck b—
\ , thickness ! Fisference Line /
1 1l
Left overhang Right overhang
Deck | Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes  Wearing surface
Deck concrete: Class AA (US) \/
Total deck thickness: ) in
Load case: Engine Assigned w
Deck crack control parameter: 130 kip/in
Sustained modular ratio factor: 2
Deck exposure factor: 1
Apply Cancel
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Structure Typical Section — Parapets

Add two parapets as shown below.

™ Structure Typical Section

- O
Back Front
Deck Deck (cont'd) Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck = Distance at | Distance at Front face
Name Load case | Measure to | dist. measured start end ) ;
ornentation
from (ft) (ft)
» | RD-32 RAILING v | D2 v |Back ~ |LleftEdge ~ | 0166666 0.166666
RD-32 RAILING ~ | DC2 | Back ~ | Right Edge 0.166666 0.166666 | Left N
New Duplicate Delete
oK Apply Cancel

Structure Typical Section — Lane Positions

Select the Lane position tab and use the Compute... button to compute the lane positions. A window showing the
results of the computation opens. Click Apply to apply the computed values.

M Compute Lane Positions

Distance from left edge of = Distance from right edge of

Distance from left edge of

Distance from right edge of
Travelwa travelway to superstructure | travelway to superstructure | travelway to superstructure  travelway to superstructure
numbery definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (A) at end (B}
(i) (i) (ft) (i)
> 1 =107 17 -17 17
Apply Cancel
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The Lane Position tab is populated as shown below.

™ Structure Typical Section — m] X

& «

[B] #— Superstiucture Defirition Reference Line
Travelway 1

Travelway 2 |

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

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

Travel;vay definition reference line definition reference line definition reference line definition reference line
fumssr at start (A) at start (B) atend (4) atend (B)
(i) () (Rt} ()
b 1 17 17 17 17

LRFD fatigue

Lanes available to trucks:

Override  Truck fraction: Compute New Duplicate Delete

0K Apply Cancel

Click OK to apply the data and close the window.

Schematic — Structure Typical Section

While the Structure Typical Section is selected in the Bridge Workspace tree, open the schematic for the structure
typical section by selecting the Schematic button on the WORKSPACE ribbon (or right click on Structure Typical
Section in the Bridge Workspace and select Schematic from the menu).

r 9
ﬂ Bridge Workspace - SR 429 PS14 ANALYSIS REPORTS ? = a X

BRIDGE WORKSPACE 'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

E Close = —
(= = ™~
Save & Bport Open Schematic
& Refresh
Bridge Manage
Workspace # X | Schematic # X || Report # X

Bridge  Components
S @SR 429 PS14
b [ Components

[ Diaphragm Definitions

[ Lateral Bracing Definitions
- MPF LRFD Multiple Presence Factors
- EG Environmental Conditions

OF Design Parameters
- [ SUPERSTRUCTURE DEFINITIONS

Yrxf AS BUILT THREE 138 FT SPANS

& Y AS-BUILT 80 FT SPAN skew

1 Impact/Dynamic Load Allowance

&+ Load Case Dascription Analysis & %
- 4 Framing Plan Detail

[E2 Bracing Deterioration

B5C Bracing Spec Check Selection
- 1 Structure Typical Sectio

- bl Superstructure Loads | [ Open
@&mnﬂe Stress Limits | (¥ Analyze
@ Prestrass Propertias B View Summary Report
[ Shear Reinforcement D¢ =
B MEMBERS @l View Detailed Report
- (3 BRIDGE ALTERNATIVES [n] Schematic
8% General Preferences
Ed Close Bridge Workspace
[S 4
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-
Schematic

Bridge Typical Section
Bhaae @R L o o _

SR 429 PS14

SR 429 PS14 - AS-BUILT 80 FT SPAN skew
SR 429 / YOCKANOOKANY RIVER
1/30/2024

36'-10"

-

366"

340"

‘ —Deck Thickness 8"

FI\ f: Travn.alway 1 /’_‘

32 J_ 4@7-7 172" = 306" J_ 32"

Superstructure Loads
Double click on the Superstructure Loads node in the Bridge Workspace tree to open the Superstructure Loads
window. Navigate to the DL distribution tab in this window. Select options in this window as shown below. The

BrDR LRFD engine does not support the transverse continuous beam analysis option.

M Superstructure Loads - O X

| Uniform temperature | Gradient temperature | Wind | DL distribution |

Stage 1 dead load distribution
@ By tributary area

By transverse simple-beam analysis

By transverse continuous-beam analysis

By percentage

User-defined dead load

Stage 2 dead load distribution
® Uniformly to all girders

By tributary area

By transverse simple-beam analysis

By transverse continuous-beam analysis

By percentage

User-defined dead load

[ ox ][ aeey || concel

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 Moderate for the Corrosion condition and select the Class FX Beam
Concrete 138 FT 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 >
Marme: 80 FT STRESS LIMIT

Description:

Corrosion condition: Moderate b

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

Concrete material:  Class FX Beam Concrete 80 FT  »

LRFD
Initial allowable compression: 252 ksi 273 ksi
Initial allowable tension: 0.1944222  ksi 01942822  ksi
Final allowable compression: 3 ksi 3 kesi
Final allowable tension: 04248529 ksi 04248529  ksi
Final allowable DL compression: 2 ksi 225 ksi
Final allowable slab compression: ksi ksi
Final allowable compression: 5 ksi 5 ksi

(LL+1/2(Pe+DL))

oK Apply Cancel

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

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

D Prestress Properties - O et
MName: 1/2" (TW-270) LR
General P/S data Loss data - lump sum Loss data - PCI
P/5 strand material: 172" (TW-270) LR o Jacking stress ratio: 0.75
Loss method: AASHTO Approximate R P/S transfer stress ratio:
Transfer time: 24 Hours
Age at deck placement: 60 Days
Final age: 27375 Days
Loss data - AASHTO
Percentage DLt O %
Include elastic gains
oK Apply Cancel

Click OK to apply the data and close the window.

The following loss methods are available in the BrDR LRFD engine.
e AASHTO Approximate
e AASHTO Refined
e Lump Sum
e PCI
e Pre-2005 AASHTO Refined (AASHTO Refined, Third edition, 2004 without interims)

Another feature for prestress loss calculations in the BrDR LRFD engine is the ability to include elastic gains and

losses due to dead load application.
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Shear Reinforcement

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

r al
or | Eridge Workspace - SR 429 PS14 ANALYSIS REPORTS ? - [m] x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

E B Close 9
Save & Bxport N

& Refresh

Bridge Manage

%
X

Workspace £ X | Schematic % X | Report

Bridge  Components
B SR 429 PS4 a
b [ Components

- [ Diaphragm Definitions

- [ Lateral Bracing Definitions

- 1P LRFD Multiple Presence Factors
- EC Environmental Conditions

- OF Design Parameters
- 3 SUPERSTRUCTURE DEFINITIONS
brrf AS BUILT THREE 138 FT SPANS
Bl href AS-BUILT 80 FT SPAN skew
L Impact/Dynamic Load Allowance
% Load Case Description Analysis
- & Framing P
- [ Bracing Dd_—
. BSCBracing S 2 Analyze
- i Structure ] @
e Superstiud [g] view Detailed Report
- [ Concrete §—
b [ Prestress A ¢ General Preferences
£ (9 Shear Rein B Close Bridge Workspace

| B Vertical I

%
X

New

View Summary Report

[ Horizontal
#- [ MEMBERS
----- ) BRIDGE ALTERNATIVES

v

Define the stirrups as shown below.

D Shear Reinforcement Definition - Vertical — O *

Mame: #35 K Bars

—[—

Material: Grade 60 o
Ear size: 5 w

Number of legs: 2

L ertical Inclination (alpha): 90 Degrees

Shear
Reinforcemment

CK Apply Cancel

Click OK to apply the data and close the window.
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Define the #5 S Bars stirrup definition as shown below. Note that the #5 S Bars are the same definition as the #5 K
Bars.

&M Shear Reinforcement Definition - Vertical — O 4

Mame: #55 Bars

—[]—

Material: Grade 60 >
Bar size: 5 v

Number of legs: 2

) Inclination (alpha): 90 Degrees
H— Wertical
Shear
Reinforcement
QK Apply Cancel

Click OK to apply the data and close the window.

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 will automatically be assigned as the Existing and

Current member alternative for this Member.

M Member - O X
Member name:  G1 Link with: -- Mone -- V

Description:

Existing  Current | Member alternative name Description

Number of spans: 5o

length
(ft)

1 77.965301

Span

oK Apply Cancel
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Defining a Member Alternative

Double-click on MEMBER ALTERNATIVES in the Bridge Workspace tree for member G1 to create a new
member alternative. The New Member Alternative window shown below will open. Select Prestressed
(pretensioned) concrete for the Material type and PS Precast | for the Girder Type.

D New Member Alternative x
Material type: Girder type:
a
Post tensioned concrete PS Precast Box

Prestressed (pretensioned) concrete I PS Precast | ]

Reinforced concrete PS Precast Tee

Steel w  PSPrecast U
L] [ ]

0K Cancel

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

The Member Alternative Description window will open as shown below. Enter the name for this member alternative
as shown below. The Schedule based Girder property input method is the only input method available for a

prestressed concrete beam.

4D Member Alternative Description - m] X
Member alternative: G1
Description  Specs  Factors  Engine  Impart  Control options
Description: Material type:
Girder type:

Modeling type:

Default units: ~ US Customary ~
Girder property input method
Self load Default rating method:
Load case: Engine Assigned ~ LFR ~
Additional self load: kip/ft
Additional self load: %
Crack control parameter (Z) Exposure factor
Top of beam: kip/in Top of beam:

Use creep

Bottom of beam: kip/in Bottom of beam:

oK Apply Cancel

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

™ Beam Details - O X
Span detail Stress limit ranges Slab interface Web end block
Beam projection
Span Beam shape Girder Prestress n B
number P material properties Leftend = Right end
(in) (in)
> 1 AASHTOTYPE Il ~ | Class FX Beam Concrete 80FT | 1/2" (FW-270) LR~ 9 105
OK Apply Cancel
™ Beam Details - [m| X
Span detail Slab interface Web end block
Start End
niaabner Name distance Le(nfgth distance
(ft) (ft)
¥ ~ | 80 FTSTRESSLIMIT 0| 79.590301| 79.590301
--------- hev.‘ Duplicate Delete
QK Apply Cancel

Last Modified: 2/19/2024 88



PS14 — Prestressed Concrete | Beam Example

D Beam Details - O ®
Span detail Stress limit ranges Slab interface Web end block
Interface type: ntentionally Roughened
Default interface width to beam widths:
Interface width:
Cohesion factor: 0.28 ksi
Friction factor:
K1: 0.3
K2: 8 ksi
0K Apply Cancel

Click OK to apply the data and close the window.

Shrinkage Time
Double-click on the Shrinkage Time node in the Bridge Workspace tree to open the Shrinkage/Time window.

Enter the data as shown below.

&M Shrinkage/Time - O >

Shrinkage ) Time |
Beam

Curing method: | Steam-cured ks

Deck
Curing method: | Moist-cured A

Drying time: Days

["] Consider deck differential shrinkage loads

| oK || Apply || Cancel

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

Define the following strand layout at midspan using the screen captures from the drawings shown below.

/4"
2~ 4" Strands Pulled To 2000* — = -_ —
Bars K £ Bors 5
. N S [N
N - ~ 1
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Y ( - B LDraped slrands
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. 21 |7 g Har -
. [ z " ~
RIS Y R N '% < L holes/diaph. inserls
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w
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& i ‘%5 © Ky
o H Al Y | L P | =~
N e Ai=ianns e | SEEEEEEEN|
5
/82 v‘[ R i
DOraped slrands /=19 side of beam |
+ " ™
/10 26 ~ J'0270 K-LR strands
@ 30,980"-805,480"
wW AR A, EMD ELEVATION
-
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FLAN OF TOP 5 ANGE ¢ joui
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Y Pt o oy rr——— j‘[\'
i T - ey
] LTI i ansipai B
et —t P
WOTES Cut g outs Tish s, waotbrproal it Fowstan. <ol “Sasotaatc” (Samptorn Bty Pradocso
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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. Enter details as shown below.
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D Strand Layout - Span 1 - O x
. =T | 160%
Description type : Qe By R
P and CGS only ° Strands in rows
he REVISED method.
n of this method
Strand configuration type
9 we Symmetry
Straight/Debonded
o Harped
Harped and straight debonded
o Mid span
Harp point locations
Left end
Harp = Distance = Radius
point (ft) (in)
> Left | 31.79687 0
Right | 31.79687 0
o0 e L ]
LN N N N NN NN N
MNumber of strands = 26
Mumber of harped strands =0
CG of strands (measured from bottom of section) = 410 in
Legend:
Mo strand at this position at the curent section location.
*. No strand at this position at the current location but a strand is harped to this position.
@ : strand occupies this position st the current section location.
oK Apply Cancel @ Tre strand is debondad from the end of the beam to the current section location.
Y
@ T sirand is debondad from the mid-span to the current section location.
() The strand is debonded at other section location. Hover over the strand for mare information.
. The harped position of a harped strand.
. The mid-span position of 3 harped strand.
) The mid-span position of one strand and the harped position of another sirand
® wid steel

Now select the Left end radio button to enter the following harped strand locations at the left end of the precast beam.

The strands can be defined at the left end of the span by selecting strand locations in the right hand schematic. Select
strands as shown below.
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D Strand Layout - Span 1

Description type v
P and CGS only o Strands in rows
Strand tions generated by the REVISED method.
PFlease rafer to Help for 3 deseription of this mathod
Strand configuration type
9 P Symmetry
Straight/Debonded o0
o Harped [ N }
Harped and straight debonded oo
Mid span
Harp point locations
o Left end
Harp = Distance = Radius
point (ft) (in)
> Left | 31.79687 0
Right | 31.79687 0
20 @@ L ]
L N N NN N N N
MNumber of strands = 26
Mumber of harped strands =6
CG of strands (measured from bottom of section) = 12.28 in
Legend:
No strand at this position at the cumrent section location.
*. No strand at this position at the current location but a strand is harped to this position.
@ : strand occupies this position st the current section location.
oK Apply Cancel @ The sirand is debondad from the end of the basm to the currant section location.
Y

® The strand is debonded from the mid-span to the current section location.

The sirand is debondad at other section location. Hover over the strand for more information.
® 1 harped position of a harped strand.
® T mid-span position of 3 harped strand.

The mid-span position of ane strand and the harped position of another strand
© wild steel

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

Next open the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree and
enter the data describing the structural properties of the deck. The window is shown below.

M Deck Profile - O x
Type: P Precast |

cot Erd Stuctungl | S@Tteffective  End effective  Starteffective | End effective

oo Support | Length . t“ th’“i U flangewidth  flangewidth  flangewidth | flange width
aten number ‘5{;;‘“ ) '5{;;‘* "[ ’;ess {5td) {5td) (LRFD) (LRFD) "
n (in) (in) (in) (in}
5 | Class AA {US) w1 0 77965301 77.965301 775| 83749092 83749992 83740992 83749992 3
i Cﬂl‘-ﬂputeﬁ.ﬂm H New Duplicate Delete
jcal section
oK Apply Cancel

Click OK to apply the data and close the window.

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

M PS Haunch Profile - m] .
|
kil V2
Z* kﬁ J
P 74
Support e Length <) | 72 i3 74 ¥1 Y2 3
oy | () distance {in) {in) {in) {in) (in) {in) (in)
(ft) (ft)
1 v 0|  77.965301|  77.965301 1

Duplicate Delete

CK Apply Cancel

Click OK to apply the data and close the window.
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Shear Reinforcement Ranges
Use the Stirrup wizard from the Shear Reinforcement Ranges window to create the following shear stirrups. Double-
click on the Shear Reinforcement Ranges node in the Bridge Workspace tree to open the PS Shear Reinforcement

Ranges window.

e P gooces # 47 o gpeces B 8T P faes £

Sy dors 5

snm AR
S A 2

EART S AN
o
_ I
Il 5'
o  E— -
R
Shougdp bars 5 - wfomfm afafa R - . i
. -
- “:‘ ?
Bes ! n " %?
B8 | — bt
.ﬂu-n!;_-—
= bt angoeon pod Boat M 44§ !
SEL Ly agpreve o Gt Mo B4 5 — 10"
wrete Bors K ~ *5 bors 5~ "5
wh, " doats 90" ot
EART A T )
Sivands nol adows Jor cierfy £ b 42 TA
=7l Dimonsions are suf fo sul
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Enter data as shown below.

™ P5S Shear Reinforcement Ranges — O
‘ Start Digtance ) lSQacingl
Vertical Herizontal
Span: 1 w
Extends Start . End
MName into distance Nlematj:eerst SP;E;HQ Le:f%th distance
deck (Ft) - ()
#5S Bars v 0.166666 1 0 0 0.166666
#55 Bars v 0.166666 12 4 4 4166666
#55 Bars v 4166666 4 6 2 6.166666
#5 K Bars v 6.166666 1 7.544 0.628667 6795333
#5 K Bars v 6795333 44 18 66 72.795333
#55 Bars v 72.795333 1 7.54 0628333 73.423666
#5S Bars v 73423666 4 6 2 75423666
> #55Bars v 75423666 12 4 4 79.423666
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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Live Load Distribution

The live load distribution factors will be computed by the BrDR LRFD engine during analysis.

Schematic — G1 Member Alternative

While the member alternative G1 (E) (C) is selected in the Bridge Workspace tree, open the schematic for the
member alternative by selecting the Schematic button on the WORKSPACE ribbon (or right click on G1 (E) (C) in
the Bridge Workspace and select Schematic from the menu).

r al
o | Bridge Workspace - SR 420 PS14 ANALYSIS REPORTS ? = a *

BRIDGE WORKSPACE WORKSPACE ToOLs VIEW DESIGN/RATE REPORTING

= [ Close = [ e T
=) = I =] )
Validate Save & Export Open Copy Duplicate Delste
& Refresh
Bridge Manage
Workspace 2 X Schematic £ X Report # X

Bridge  Components
' qETAS DUILL IMIREE 130 T

Expand Branch

B o AS-BUILT 80 FT SPAN

Collapse Branch

4 Impact/Dynamic L Open
ik Load Case Descrip Copy
- & Framing Plan Detai
. - Duplicate
- [ Bracing Deteriorati
. BSC Bracing Spec Checl Delete
- T Structure Typical Analyze
- 2 Superstructure Loa Validate
9 Concrete Stress Li View Summary Report
7 Prestress Propertie| ) B
& Shear Reinforceme View Detailed Report

{2 MEMBERS

Schematic

Be vFoeRlxol ogf

%

- I Gl Export to PS Design Tool
- e Member Lo & | Pref
. R Supports eneral Preferences
(£ MEMBER Al Close Bridge Workspace
IG1E©
IcGe
IaG
Ic4
Ics
|2 BRIDGE ALTERMATIVES
-
(S d
r al
Schematic — 0O x
PS Profile
B haae BE < 0 )
Intaki—— 5
ER 420 PE14
SR 428 PS14 - AS-BUILT B0 FT SPAN skew - G1
13N2024
Beam Lenpths . TOLT A
Horz. Shear Reinf. 5
\ert. Shear Reinf. 5 12 SPA4 SPA.@T 1270 44 5PA@ 167060 4SPAI2 SRAG4'=4D

Debonded Strands

MM TTEETTEETTEEECT Atk TEETEELETTTTTTL g
— ok

Epan Lengths -1 EE

o~

Notes:
* &l beam length dimensions are horiz.
* ¥ denotes diaphragm kocations.
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Girder 1 is complete. Girders G2-G5 are similar but the lengths are different.

Harp Locations
Girder DRAPE
1 31.79688
2 31.83333
3 31.875
4 31.91667
5 31.95833

Enter the girder G2-G5 and see images to update the differences in windows shown below.

Girder G2

Member Alternative Description

& Member Alternative Description

Member alternative: G2 g
v

Description  Specs  Factors  Engine  Import  Control options

Description: Material type:
Girder type:
Modeling type:
Default units:  US Customary

Girder property input methad

Self load Default rating method:

Load case: Engine Assigned ~ LFR -
Additional self load: kip/ft

Additional self load: %

Crack contrel parameter (2) Exposure facter

Top of beam: kip/in Top of beam:

Bottem of beam: kip/in Bottom of beam:

Beam Details — Span detail

& Beam Details - O
Span detail Stress limit ranges Slab interface Web end black
Beam projection
Span Beam shaps Girder Prestrass " )
number P material properties Leftend | Right end
(in) (in)
B 1 AASHTO TYPE I~ | Class FX Beam Concrete 80 FT o YT ([TW-2T0) LR 9 105

Beam Details — Stress limit ranges
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T Beam Details

Span detail Stress limit ranges Slab interface Web end block

¢
$

< Start Length End
nuE‘lat:-.er MName distance e{r;g distance

(ft) (ft)

1 ~ | BOFT STRESS LIMIT 0 79.67015 79.67015
Beam Details — Slab interface
] &
M Beamn Details
Span detail Stress limit ranges Slab interface Web end block {

Interface type: Intentionally Roughened

Default interface width to beam widths:

Interface width:

Cohesion factor 0.28 ksi
Friction factor: 1

K1: 0.3

K2 1.8 ksi

Strand Layout

Strand layout is similar to G1, but the length is different. See below for G2 harp locations and enter them in the
window by following the steps used for G1.

Harp Locations
Girder DRAPE
2 31.83333
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Deck Profile — Deck concrete

M Deck Profile

e

Type: PS Precast|

Start effective | End effective | Start effective | End effective

Start End Structural - - .
. Support . Length . . flange width | flange width | flange width | flange width
Material number dls(t:t;lce ) dls(t:t;ce thlc(::;ess (Std) (Std) (LRFD) (LRFD) n
(in) (in) (in) (in)
» | Class AA(US)  ~ |1 ~ 0 78.04515 7804515 775 915 915 915 915 8

PS Haunch Profile

M PS Haunch Profile

Torrrw | L0 Length End 71 72 ¥1 ¥3
distance distance . . . .
number i) {ft) (f) (in) {in) {in} {in)

» - 0 7804515 78.04515 1

. . ¢
: W : g
{
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PS Shear Reinforcement Ranges

% PS5 Shear Reinforcement Ranges — O
‘ Start Digtance . lSQacingl
Vertical Herizontal
Span: 1 e
Extends Start . End
MName into distance Nlemat::eerst Sp;ﬁl)ng Le:f%th distance
deck (Ft) - ()
» | #55 Bars v 0.166666 12 4 4 4166666
#55 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 4166666 4 6 2 6.166666
#5 K Bars v 6.166666 1 8 0.666667 £.832333
#5 K Bars v £.533333 44 18 66 72.833323
#55 Bars v 72833333 1 8 0.666667 735
#5S Bars v 73.490000 4 6 2 75.499999
#55 Bars v 75499999 12 4 4 70.490999
Stirrup wizard... Stirrup design tool.. View calcs New Duplicate Delete
oK Apply Cancel
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Girder G3

Member Alternative Description

M Member Alternative Description

Member alternative: G3

.

Description Specs Factors Engine Import  Control options
Description: Material type:
Girder type:
Madeling type: 14
Default units:  US Customary v
Girder property input method
Selfload Default rating method:
Load case: Engine Assigned v LFR v
Additional self load: kip/ft
Additional self load: %
Crack control parameter (Z) Exposure factor

Top of beam: kipfin Top of beam: (
Use creep
Bottom of beam: kipfin Bottom of beam:

Beam Details — Span detail

&M Beam Details - O
Span detail Stress limit ranges Slab interface Web end block
Beam projection
Span Beam shape Girder Prestress " )
number P material properties Leftend = Right end
(in) (in)
» 1 AASHTO TYPE I~ | Class FX Beam Concrete 80 FT o 12T (TW-2T0) LR~ ] 105

Beam Details — Stress limit ranges

o
% Ecam Details Ty

Span detail Stress limit ranges Slab interface Web end block s
End

Start
nis‘lal::-ier Mame distance LE{E&' distance
(ft) (ft)
1 ~ | 80 FT STRESS LIMIT o 0 79.75 79.75
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Beam Details — Slab interface

£
% Beam Details
Span detail Stress limit ranges Slab interface Web end block {
Interface type: ntentionally Roughened -

Default interface width to beam widths:

Interface width:

Cohesion factor: 0.28 ksi
Friction factor: 1

K1: 0.3

K2: 1.8 ksi

Strand Layout

Strand layout is similar to G1, but the length is different. See below for G2 harp locations and enter them in the

window by following the steps used for G1.

Harp Locations
Girder DRAPE
3 31.875

Deck Profile — Deck concrete

M Deck Profile -

Type:  PS Precast |

End Structural Start effective | End effective = Start effective | End effective
- Support Length flange width | flange width = flange width | flange width
Material number d\s(t;;lce ) dls(tfat)nce thlc(::-lr;ess (Std) (Std) (LRFD) (LRFD) n

(in) (in) (in) (in)
» | Class AA (US) o w 0 78125 78125 175 915 915 91.5 915 8

¢
. — /\WMM-J
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PS Haunch Profile

) T
% PS Haunch Profile (
| |
I 1 1
w3 T3
1 H .j‘ i1
£2 £2
Start End
Support . Length . 1 £2 Y1 ¥3
distance distance - - . .
number (ft) (in) (in) (in) (in)
(ft) (ft) (
> |1 b 0 78.125 78.125 1
PS Shear Reinforcement Ranges
M PS Shear Reinforcement Ranges — O *
e Start Distance Spacin,,
Vertical Herizontal
Spam: 1 w
Extends Start . End
MName into distance Nlem::eE;Df SP;;;HQ Le?{%th distance
deck (ft) P )
> | #55 Bars v 0.166666 12 4 4 4166666
#55 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 4166666 4 6 2 6.166666
#5 K Bars v 6.166666 1 85 0708333 6.874999
25K Bars v 6.674999 44 12 66 72.874999
#5S Bars v 72.874999 1 85 0708333 73583332
#55 Bars v 73583333 4 6 2 75583333
#55 Bars v 75583333 12 4 4 79583333
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
OK Apply Cancel
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Girder G4

Member Alternative Description

£ Member Alternative Description ?
Member alternative: G4
Description  Specs  Factors  Engine  Import  Control options
Description: Material type: e
Girder type:
Modeling type: M
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 (
Top of beam: kipfin Top of beam:
Use creep
Battom of beam: kip/in Bottom of beam:

Beam Details — Span detail

&M Beam Details - O
Span detail Stress limit ranges Slab interface Web end block
Beam projection
Span Beam shape Girder Prestress " )
number P material properties Leftend = Right end
(in) (in)
» 1 AASHTO TYPE I~ | Class FX Beam Concrete 80 FT o 12T (TW-2T0) LR~ ] 105

d\\.__"'“

Beam Details — Stress limit ranges

M Bearn Details

Span detail Stress limit ranges Slab interface Web end bleck

oy

Span Sl Length Ei
U E‘lber Mame distance “_g distance
(ft) (ft)
1 ~ | B0 FT STRESS LIMIT e 0 79.82985 79.82985
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Beam Details — Slab interface

£
M Bearn Details
Span detail Stress limit ranges Slab interface Web end block {
Interface type: Intentionally Roughened -~

Default interface width to beam widths:

Interface width:

Cohesion factor: 0.28 ksi
Friction factor: 1

K1: 0.3

K2: 1.8 ksi

Strand Layout

Strand layout is similar to G1, but the length is different. See below for G2 harp locations and enter them in the

window by following the steps used for G1.

Harp Locations
Girder DRAPE
4 31.91667

Deck Profile — Deck concrete

™ Deck Profile —

Type:  PS Precast |

Reinforcement

Start effective  End effective | Start effective = End effective

Start End Structural . . . ;
- Support . Length . . flange width ~ flange width | flange width = flange width
Material number dls(tfat;ce ) dls(t:t;ce thlc(::;ess (Std) (Std) (LRFD) (LRFD) n
(in) (in) (in) (in)
» | Class AA (US) ~ 11 hd 0 78.20485 78.20485 7.5 915 915 915 915 8

N A
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PS Haunch Profile

™ PS Haunch Profile

e i
2 i

Support j‘:'.tart Length _End 71
number distance ) distance (in)
(f) (ft)
> A4 1] 78.20485 78.20485

‘\\___r——“

PS Shear Reinforcement Ranges

72
(in}

Y1 Y3
(in) (in)

% PS Shear Reinforcement Ranges

" Start Distance ol g S OAICIN |

Vertical Horizontal

Span: 1 w

Mame Exillf'fr::ds dig::nrtce Number of
deck () spaces
» | #55 Bars v 0.166666 12
#5 5 Bars v 0.166666 1
#5 5 Bars v 4166666 4
25 K Bars v £.166666 1
25 K Bars v 6.016666 44
55 Bars v 72.016666 1
55 Bars v 73666666 4
#5 5 Bars v 75666666 12
Stirrup wizard... Stirrup design tool.. View calcs

— O
Spacing Length di sEt:: e
in ft
(in) #) =

4 4 4.166666

0 0 0.166666

6 2 6.166666

9 0.75 6.916666

18 65 72.916666

9 0.75 73.666660

6 2 75.666666

4 4 79666666

New Duplicate Delete
QK Apply Cancel
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Girder G5

Member Alternative Description

&M Member Alternative Description

Member alternative: G5

% Vel

Descripion  Specs  Factors  Engine  Import  Control options
Description: Material type:
Girder type:
Modeling type:
Default units:  US Customary -

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 (7) Exposure factor
Top of beam: kip/in Top of beam:
Use creep
Bottoem of beam: kip/in Bottom of beam:
Beam Details — Span detail
M Beam Details — O
Span detail Stress limit ranges Slab interface Web end block
Beam projection
Span Beam shape Girder Prestress n i
number P material properties Leftend = Right end
(i} (i)
» 1 AASHTO TYPE I~ | Class FX Beam Concrete 80 FT o 12T (TW-2T0) LR~ ] 105

d\\_r

Beam Details — Stress limit ranges

=
{M Beam Details _"“i
Span detail [Stress limit ranges ] Slab interface Web end bleck s
Start End
nif:;ﬂ MName distance LE{E&' distance
(ft) (ft)
> 1~ | BOFTSTRESS UMIT 0| 79.909609| 79.009609
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Beam Details — Slab interface

£
% Beam Details
Span detail Stress limit ranges Slab interface Web end block {
Interface type: ntentionally Roughened ~~

Default interface width to beam widths:

Interface width:

Cohesion factor: 0.28 ksi
Friction factor: 1

K1: 0.3

K2: 1.8 ksi

Strand Layout

Strand layout is similar to G1, but the length is different. See below for G2 harp locations and enter them in the

window by following the steps used for G1.

Harp Locations
Girder DRAPE
5 31.95833

Deck Profile — Deck concrete

M Deck Profile —

Type:  PS Precast |

Reinforcement

Start effective | End effective | Start effective | End effective
Start End Structural - 3
Material Support dist Length dist thick flange width | flange width = flange width | flange width
atene number ' (:t;“ ) ‘ (:t;“e ‘“Unr;ess (5td) (5td) (LRFD) (LRFD)

(im) (im) {in) {in)

b |Class AL (US) ~ |1 ~ 0| 78.284699 | 78.284699 175 83.740002 83.749992 837499492 83.749902 8

¢
MMW———)
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PS Haunch Profile

M PS Haunch Profile - O ™y
hal 2

i lﬁ
ZL_—' Z4

o 2 Length End 71 72 7 74 ¥ 2 v
distance distance ) ) ) _ ) ) .
number ) (ft) () {in) {in) (im) (in) {in) {in) (in)
> 0 78284609|  78.284699 1

PS Shear Reinforcement Ranges

M PS Shear Reinforcernent Ranges — O x
‘ Start Distance » .Sgacing.
Vertical Horizontal
Span: 1 w
Extends Start . End
Name into distance Nusmatirsof Sp;;;ng LEF%th distance
deck (Ft) £ ()
> | #55 Bars v 0.166666 12 4 4 4166666
255 Bars v 0.166666 1 0 0 0.166666
#55 Bars v 4166666 4 6 2 6.166666
#5 K Bars v 6.166666 1 95 0.791667 6.058333
25 K Bars v 6.056333 44 18 66 72.958323
#55 Bars v 72958333 1 95 0.791667 7375
#55 Bars v 73.749999 4 ] 2 75.749999
255 Bars v 75.749999 12 4 4 79.749999
Stirrup wizard... Stirrup design tool... View calcs New Duplicate Delete
QK Apply Cancel
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Bridge Alternative

Navigate to the BRIDGE ALTERNATIVES node in the Bridge Workspace tree and create a new bridge alternative
by double-clicking on BRIDGE ALTERNATIVES (or click on BRIDGE ALTERNATIVES and select New from

the Manage group of the WORKSPACE ribbon).

r

ﬂ Bridge Workspace - SR 429 PS14

ANALYSIS REPORTS ? = o b
BRIDGE WORKSPACE ~ WORKSPACE  TOOLS  VIEW  DESIGN/RATE  REPORTING
E B Close =
=]
Save & Export HNew
& Refresh
Bridge Manage
Workspace # X || Schematic # X | Report & X
Bridge  Components
S ¢y SR 420 PS14
[} Components
[P) Di Definitions]
- [ Lateral Bracing Definiti_|_| Mew
1PFLRFD Multiple Presenc| [+ Analyze
EC Environmental Conditis B View Summary Report o %
- DF Design Parameters 5 § #
§ View Detailed Report
2 SUPERSTRUCTURE e = B
Yrrf AS BUILT THREE 13 Sg} General Preferences
Yoot AS-BUILT 80 FT SPA4 [ Close Bridge Workspace
[ BRIDGE ALTERNATIVES

Enter the following data and Click OK to apply the data and close the window.

M Bridge Alternative - O X
Alternative name: Lﬁ.S-ELILT
Description Substructures
Description:
Global positioning

Reference line length: 138 fit Distance: 0 ft
o Start bearing End bearing Offset: 0 ft
Starting station: ft Elevation: ft
Bearing: N 90* 0" 0.00" E

Bridge alignment

S upe.rst ructure Culvert wizard...

wizard...
oK Apply Cancel
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Expand the AS-BUILT node in the Bridge Workspace tree. Double-click on the SUPERSTRUCTURES node (or

select SUPERSTRUCTURES and click New from the Manage group of the WORKSPACE ribbon) and enter the
following new superstructure.

My Superstructure - m} x
Superstructure name:  AS BUILT THREE 138 FT SPANS
Description Alternatives Vehicle path Engine Substructures
Description:
Referance line
Distance: 0 ft
Offset: 0 ft
Angle: 0 Degrees
Starting station: ft
OK Apply Cancel

Expand the AS BUILT THREE 138 FT SPANS node in the Bridge Workspace tree. Double-click on the
SUPERSTRUCTURE ALTERNATIVES node (or select SUPERSTRUCTURE ALTERNATIVES and click

New from the Manage group of the WORKSPACE ribbon) and enter the following new superstructure alternative.

% Superstructure Alternative — O X
Alternative name: AS BUILT

Description:

Superstructure definition: ~ AS BUILT THREE 138 FT SPANS o

Superstructure type:

Number of main members:

Length
Span [ﬂg]
1 136.708333
2 137.166666
e 136.708333

0K Apply Cancel

Click OK to apply the data and close the window.
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Similarly add another Superstructure definition and Superstructure alternative as shown below.

M Superstructure - O *
Superstructure name:  AS BUILT 80 FT SPAN
Description Alternatives Vehicle path Engine Substructures
Description:
Reference line
Distance: 0 ft
Offset: 0 ft
Angle: 0 Degrees
Starting station: ft
oK Apply Cancel
D Superstructure Alternative - O x
Alternative name: AS BUILT 80 FT
Description:
Superstructure definition:  AS-BUILT 80 FT SPAN skew w
Superstructure type: Girder
Mumber of main members:
Length
Span
F (f)
1 T8.125
OK Apply Cancel
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The partially expanded Bridge Workspace tree is shown below.

r

Workspace

Bridge Components

= D SR 429 PS14
#- [ Companents
2 Diaphragm Definitions
B Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
EC Environmental Conditions
- DF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
- brf AS BUILT THREE 138 FT SPANS
- b AS-BUILT 20 FT SPAN skew
=l &) BRIDGE ALTERNATIVES
= M AS-BUILT () (C)
&[5 SUPERSTRUCTURES
B T AS BUILT THREE 138 FT SPANS
=8 i SUPERSTRUCTURE ALTERNATIVES

B T AS BUILT 80 FT SPAN
B- i SUPERSTRUCTURE ALTERNATIVES

= P Stiffness Analysis

----- [ PIERS

----- T AS BUILT (E) (C) (AS BUILT THREE 135 FT SPANS)

----- T2 AS BUILT BO FT (E) (C) (AS-BUILT 20 FT SPAN skew)
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Analysis and Results

To perform an LRFD design review of the entire bridge, select the bridge SR 429 PS14 in the Bridge Workspace

tree and select the Analysis Settings button on the Analysis group of the DESIGN/RATE ribbon as shown below:

r
E Bridge Workspace - SR 429 P514
BRIDGE WORKSPACE WORKSPACE TOOLS WIEW
1x A
=
Analysis Engine
Settings Qutputs
Analysis Results
Workspace X Schematic
Bridge Components
= {MSR429 PS14
Bl [ Components
[£ Diaphragm Definitions
[ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
EC Environmental Conditions .
Analysis

- OF Design Parameters

- |53 SUPERSTRUCTURE DEFINITIONS
B bl AS BUILT THREE 138 FT SPANS
B Y AS-BUILT 80 FT SPAN skew

""" i3 BRIDGE ALTERMWATIVES

ANALYSIS

DESIGN/RATE

-
REPCRTS ? — O *
REPCRTING
s X Report & X
X

Click the Open Template button and select the HL93 Design Review to be used in the rating and click Open.

M Open Template

Templates Description
[ > | HL 92 Design Review | }L 92 Design Review LRFD
HS 20 LFR Rating HS 20 LFR Rating LFR

LRFR Design Load Rating LRFR Design Load Rating LRFR

LRFR Legal Load Rating LRFR Legal Lead Rating LRFR

Delete

Analysis

X

Owner Public / Private
Public
Public
Public
Public

Ca = EI
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The Analysis Settings window will be populated as shown below.

& Analysis Settings — O
o Design review Rating Design method: -RFD -
Analysis type: Line Girder w
Lane / Impact loading type: As Requested W Apply preference setting: Mone e
Vehicles Qutput Engine Description
Traffic direction: Both directions Refresh Temporary vehicles Advanced
Wehicle selection Vehicle summary
E-Vehicles E--Design vehicles
&-Standard ~Design loads
~Alternate Military Loading l..HL-93 us)
- EW2 - Permit loads
-EV3 ~Fatigue loads
-HL-93 (5) - LRFD Fatigue Truck (US)
-HL-03 (US) Add to
-HS 20 (51)
~HS 20-44
- LRFD' Fatigue Truck (S}
----- LRFD Fatigue Truck (US)
~Agency
--User defined
- Temporary Remowe from
<4
Reset Clear Open template Save template OK Apply Cancel
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Analysis Settings - Output

Navigate to the Output tab and enter the Analysis Settings as shown below.

M Analysis Settings — O X
o Design review Rating Design method: LRFD -
Analysis type: Line Girder w
Lane / Impact loading type: As Requested v Apply preference setting: None I

Vehicles Engine Description

— Tabular results

— AASHTO engine reports
[ Miscellaneous reports:
Girder properties

Summary influence line loading

Detailed influence line loading

Dead load action report

Live load action report

Concrete limit state summary report
LRFD critical loads report

LRFD specification check report

PS concrete stress report

RC service stress report

Capacity summary

Capacity detailed computations
FE model for DL analysis

FE model for LL analysis

LL influence lines FE model

LL influence lines FE actions

LL distrib. factor computations
LL distrib. factor summary

Steel limit state summary report

Regression data

Camber

Fatigue stress ranges

Service |l stress ranges
Specification output:

LRFD/LRFR conc article detailed

Select all Clear all

Select all Clear all

Reset Clear Open template Save template oK Apply Cancel

Click OK to apply the data and close the window.

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

The Analysis window should be reviewed for any warning messages.

E Bridge Workspace - SR 420 P514 ANALYEIS REPORTS 7 = O >

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

3% o
&=
Analysis | Analyze Engine
Settings Outputs

Analysis Results
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Export of prestressed concrete beams to the BrDR LRFD analysis engine.

The following steps are performed when performing a design review of a multi-span prestressed beam using the BrDR

LRFD analysis engine:

1.

Finite element models are generated for the dead load and live load analyses. A Stage 1 FE model is

generated for the dead loads on the non-composite simple span prestressed concrete beam.

For Continuous method of analysis:
A Stage 2 FE model is generated for the continuous final span condition for composite dead load analysis.

A Stage 3 FE model is generated for the continuous final span condition for the live load analysis.

For Continuous and Simple method of analysis:
Two Stage 2 FE models are generated:
Continuous final span condition

Simple span condition

Two Stage3 FE models are generated:
Continuous final span condition

Simple span condition

Stage 2 models contain section properties corresponding to the sustained modular ratio factor entered in

BrDR (e.g., 2n). Stage 3 models contain section properties corresponding to the modular ratio (n).

The model generated by the export to the BrDR LRFD analysis engine will always contain node points at the
middle of each simple span, at simple support locations, at harp points, at debond locations and at prestress

strand transfer length locations so that the prestress force distribution can be computed.

The Stage 1 and 2 FE models are analyzed for the dead load. The prestress loss calculations are then
performed along with determining the prestress forces at transfer and the restraint effects for the creep and

shrinkage analysis for multi-span structures.

The final analysis then takes place. The prestress forces at transfer are applied to the Stage 1 FE model solely
to determine the prestress camber in the beam. They are not included in the load combination generation.

Creep and shrinkage forces are applied to the Stage 2 FE model.

The Stage 1 and 2 FE models are analyzed for the dead load. The Stage 3 FE model is loaded with unit loads
at each node to generate influence lines for the beam. The influence loads are then loaded with the selected

vehicles to find the maximum live load effects.
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4. Load combinations are generated for the loadings and specification checks are performed at each of the nodes
in the finite element model. For the Continuous and Simple method of analysis the maximum force effects

between the 2 sets of models are used to generate the load combinations.

Engine Outputs
Click the Engine Outputs button from the Results group of the DESIGN/RATE ribbon to open the following

window.

E Bridge Workspace - SR 429 P514 ANALYSIS REPORTS ? — | *
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

P ==

Analysis Analyze
Settings

Analysis Results

A summary and a detailed report of the computed live load distribution factors are available.

D SR 429 PS14 — O >

SR 429 PS14

=AS BUILT THREE 138 FT SPANS
-G
=-G1
- AASHTO_LRFD

~-5tage 3 Infl Lines Continuous Model

~-5tage 3 Infl Lines Continucus Model ﬁ.ctic:-ns/
~-Live Load Distribution Factors Calculations
-Live Load Distribution Factors Calculations Summary (Wednesday Jan. 31, 2024 15:04:06)
~-5tage 3 Spec Check Results
-5tage 1 Span Model
-5tage 1 Span Model Actions
~5Stage 2 Continuous Model
~5tage 2 Continuous Model Actions
-5tage 3 Continuous Model Actions

-Log File
[#-Details

B G2

G3

BG4

BG5S
B AS-BUILT 80 FT SPAN skew
= AS-BUILT

&5 BUILT THREE 138 FT SPANS
----- AS BUILT 80 FT SPAN
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Mj LRFD Dist Factor Summary - Motepad -
File Edit Format VYiew Help

S e T T T e O T E T
#* Note that this file contains the distribution factors i
#* computed by the BrD wizard based on the bridge description #*#
#* in BrD on the date and time below. These computed values **

#* may not match those shown in BrD if the user has changed =
#* the BrD bridge description after these distributicon i
*#* factors were computed. %

B T e L e e S T e T

Bridge: SR 429 PSl14

Bridge ID: SR 429 Ps14 NBEI Structure ID: 88888

BID: @

Superstructure Def: AS BUILT THREE 138 FT SPANS

Member: Gl

Member Alternative: Gl

Date: 1/31/2824 Time: 3:84:85 PM

AASHTO LRFD Bridge Design Specifications, Edition 9, Interim @

Moment Distribution Factor Schedule

Start End Single Lane Multi Lane
Distance Distance DF DF
(L) (L) (Lanes) (Lanes)
@.oe 189,14 8.764(L) 8.621(4)
189,14 174,72 8.764(L) 8.621(A)
174.72 235.59 8.764(L) 8.621(4)
235.59 381.18 8.764(L) 8.621(A)
381.18 41@,32 8.764(L) 8.621(A)

Shear Distribution Factor Schedule

Start End Single Lane Multi Lane
Distance Distance DF DF
(Ft) (Ft) (Lanes) (Lanes)
8.e8 5.83 8.765(L) B.648(4A)
5.83 2@.49 8.764(L) B.648(A)
28.49 34.14 8.764(L) B.648(A)
34,14 47.88 8.764(L) 8.648(4)
47.88 61.456 8.764(L) B.648(4A)
61.45 £8.20 8.764(L) B.639(A)
68.29 136.58 8.764(L) 8.639(A)
136.58 273.74 8.764(L) 8.639(a)
273.74 342.83 8.764(L) B.633(A)
342.83 348.86 8.764(L) 8.639(A)
348.86 362.52 8.764(L) 8.648(4)
362.52 376.17 8.764(L) 8.648(4)
376.17 389.83 8.764(L) 8.5648(4)
389.83 483 .49 8.764(L) 8.648(A)
483 .49 41@.32 8.765(L) 8.648(4)
Ln 14, Col 48 80% Windows (CRLF) UTF-8
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A summary report of the specification check results is also available. This summary report lists the design ratios for
each spec article at each spec check location point. The design ratio is the ratio of capacity to demand. A design ratio
less than one indicates the demand is greater than the capacity and the spec article fails. A design ratio equal to 99.0
indicates the section is subject to zero demand. To view the LRFD spec check results (shown below), double click on
the Stage 3 Spec Check Results under the AASHTO_LRFD branch in this window.

D SR 429 PS14 — O >
a
=-SR 429 PS14
=-AS BUILT THREE 138 FT SPANS
-Gl
=-G1
- AASHTO_LRFD
-5tage 2 Infl Lines Continuous Model
-5tage 3 Infl Lines Continuous Model Actions
~Live Load Distribution Factors Calculations
~Live Load Distribution Factors Calculations Summary
--5tage 3 Spec Check Results (Wednesday Jan. 31, 2024 15:04:38)
--5tage 1 Span Model
~-5tage 1 Span Model Actions
~5tage 2 Continuous Model
-5tage 2 Continuous Model Actions
-5Stage 3 Continuous Model Actions
~Log File
B-Details
[F-E2
F-GE3
-4
G5
B-AS-BUILT 80 FT SPAN skew
E-AS-BUILT
~A5 BUILT THREE 138 FT SPANS
----- AS BUILT 80D FT SPAN
v

Last Modified: 2/19/2024 120



PS14 — Prestressed Concrete | Beam Example

The following file opens.

T Stage 3 Spec Check Results — O s
Bridge ID - SE. 429 P514 NBI Structure ID - 00000 ~
Bridge : SR 429 PS14 Bridge Alt : AS-BUILT
Superstructure Def - AS BUILT THREE 138 FT SPANS
Member : G1 Member Alt: G1
Analysis Preference Setting -

AASHTO LEFD Specification. Edition 9. Interim 0
Specification Check Summary
Article Status
Initial Stress at Transfer (3923 1a, 5923 1b) | Pass
Splitting Resistance in Anchorage Zones p
(5.94.4.1) ass
Final Stress due to Permanent and Transient P
Loads (5.9.2.3.2a. 5.9.2.3.2b) ass
Flexure (5632, 5633) Pass
Shear (5733,5725, 57265735 Pass
Deflection (5.6.3.5.2) Pass
Initial Compression Stress At Transfer of Prestress
Locati Allowable Actual Stress | Actual Stress Bot Desi
M(:;} on Stress Top of Beam of Beam Re s;ign Code
(ksi) (ksi) (ksi) e
0.000 -3.900 -0.101 -0.841 4.639| Pass
2250 -3.900 -0.434 -3.330 1.171 | Pass
6.267 -3.900 -0.473 -3.290 1.185 Pass
13.658 -3.900 -0.544 -3.217 1212 Pass
27315 -3.900 -0.570 -3.190 1222 Pass
40973 -3.900 -0.479 -3.284 1.188 Pass
53.705 -3.900 -0.290 -3.479 1.121 Pass
54.630 -3.900 -0.298 -3.471 1.124 | Pass v
< —— — —— P -
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Specification Check Detail

The specification checks can be viewed by selecting the Specification Check Detail button from the Results group
of the DESIGN/RATE ribbon.

r M
o | Eridge Workspace - SR 420 PS14 ANALYSIS REPORTS ? - O

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

& = B B o % H

Analysis Analyze Analysis = Tabular| Specification| Engine Results  Save

Settings Events | Results| Check Detail | Qutputs Graph Results
Analysis Results
Workspace = X Schematic 4 Report 4
Bridge Companents
= @M SR 429 PS14
B [ Companents
- Diaphragm Definiticns
2 Lateral Bracing Definiticns
MFF LRFD Multiple Presence Factors
EE Environmental Conditions
-~ OF Design Parameters
- [ SUPERSTRUCTURE DEFINITIONS Analysis X
[+ b AS =R aFl 5
S8 b AS-BUILT 80 FT SPAN skew
% Impact/Dynamic Load Allowance
- 2% Load Case Description
- 2% Framing Plan Detail
: @ Bracing Deterioration
- BSC Bracing Spec Check Selection
- I Structure Typical Section
© oMy Superstructure Loads
& [ Concrete Stress Limits
- [ Prestress Properties
2 @ Shear Reinforcement Definitions
= &) MEMBERS
B IGl
- ge Member Loads
- ¢4 Supports
- ) MEMBER ALTERMATIVES
# I G (Q
L G2
#- I G3
ET .
B IG5
- &) BRIDGE ALTERMATIVES
#. My AS-BUILT (8) (C)
L d
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M Specification Checks for G1 - 25 of 762

@

Properties

P,y

Generate

Specification filter

4 |_| Superstructure Component

» |_| Prestress Calculations
»|_|5Stage 1
»|_|Stage 2
4 |_|Stage 3

4Gl

|4 Span 1-0.00 ft.

|4 Span 1- 175 ft.

i Span 1 - 407 ft.

| Span 1-7.80ft.

|_iSpan 1-1559 ft.
|_iSpan 1-2339 ft
| Span 1-31.05 ft.
|_iSpan 1-31.19 ft
£y Span 1-38.98 ft.
| Span 1-46.78 ft.
i Span 1-47.04 ft.
i Span 1-54.58 ft.
|i Span 1 - 62.37 ft.
| Span 1-7017 ft.
| Span 1-73.90 ft.
| Span 1-76.34 ft.
i Span 1-77.97 ft.

Articles R

Mlarticles Loss calcs, creep/shrinkage
calcs

Format

Bullet list
Report

ification reference

+/ 2.5.2.6.2 Criteria for Deflection

v/ 5.4.2.1 Compressive Strength

54.2.5 Poisson's Ratio

5.4.2.6 Modulus of Rupture

5.4.2.8 Concrete Density Modification Factor

v/ 5.5.3.1 Fatigue Limit State - General

M& 5.5.3.2 Reinforcing Bars and Welded Wire Reinforcement
5.5.4.2 PS Strength Limit State - Resistance Factors
5.6.2.2 Rectangular Stress Distribution

+" 5.6.3.2 PS Flexural Resistance (Prestressed Concrete)
+/ 5.6.3.3 Minimum Reinforcement

+/ 5.7.2.5 Minimum Transverse Reinforcement

v/ 5.7.2.6 Maximum Spacing of Transverse Reinforcement
+/ 5.7.3.3 Nominal Shear Resistance

5.7.3.4 Procedures for Determining Shear Resistance
v/ 5.7.3.5 Longitudinal Reinforcement

+" 5.7.4 Interface Shear Transfer

+ 5.7.4.2 Minimum Area of Interface Shear Reinforcement
v/ 5.9.2.3.2a Compressive Stresses

2 5.9.2.3.2b Tensile Stresses

5.9.4.3.2 Bonded Strand

Computation of Vp

Cracked_Moment_of_Inertia Section Property Calculations

P5_Basic_Properties Calculation
P5_Gross_Composite_Section_Properties PS Gross Composite Section

Limit State

Flex. Sense
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A
/A
M/A
M/A
N/A
M/A
M/A
M/A
M/A
M/A
MN/A
M/A
M/A
MA
M/A
M/A

Pass/Fail

Passed

Passed
General Comp.
General Comp.
General Comp.
Passed

Mot Required
General Comp.
General Comp.
Passed

Passed

Passed

Passed

Passed

General Comp.
Passed

Passed

Passed

Passed

Failed

General Comp.
General Comp.
General Comp.
General Comp.

General Comp.
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Open the spec check detail window for the flexural resistance (5.6.3.2 PS Flexural Resistance (Prestressed
Concrete)) at the middle of the simple span (38.98 ft). The following is noted for this window, other spec articles are
similar:

1. For each spec check location, both the left and right sides of the point are evaluated. The Deflection article
is an exception to this since deflection must be the same between the left and right sides of a point.

2. The design ratio is printed out for the article. The design ratio is the ratio of capacity to demand. A design
ratio less than one indicates the demand is greater than the capacity and the spec article fails. A design ratio
equal to 99.0 indicates the section is subject to zero demand.

3. The Strength-1, Service-I, Service 11l and Fatigue limit states are the only limit states investigated. For each
limit state, the max and min force effect is checked. Thus, each limit state shows two rows of data.

4. The LL load combination is shown in this column. If the location is not at a node in the FE model (e.g., the
node is at a point where the rebar is fully developed), this column will list two load combinations separated
by a comma. The first load combination is the combination considered at the left end and the second load
combination is the combination considered at the right end of the FE element that contains this location. The

resulting load displayed is a linear interpolation between the two displayed load cases.

[l Spec Check Detail for 5.6.2.2 PS Flexural Resistance (Prestressed Concrete) - O X

5.6 Design for Flexural and Axial Effects - B Regions
5.6.3 Flexural Membe

5.6.3.2 Flexural Resistance

(BASHTO LRFD Bridge Design Specifications, Ninth Edicion)

PS I Narrow - At Location = 38.9827 (ft) - Left Stage 3 o

Cross Section Properties

Name: RASHTO TYPE III
Girder f'c = 5.00 (ksi) Girder f'ci = 4.20(ksi)
S5lab f'c = 4.00(ksi)

Effective Slab Width
Effective Slab Thickness
Haunch Width

Haunch Thickness

Beam Height

Total Eps 3.

Total CGS

Eff Aps
Eff CGS

Rllow Moment Redistribution Control Option: No
Moment Redistribution Qualified: No, redistribution did not occur.

Note: If the capacity has been overridden, the Resistance is computed as override phi*override capacity.

Otherwise the Resistance is computed &3 per the Specification. e
e e -- Override -—- Mr: NA Max Conc

Mr=
Limit State Load DeltaMu Ehi Mo Ehi Mn Phi * Mn Mr/Mu Stress
Combinaticn kip-ft xip-ft kip-ft kip-ft kai
— .000 4115.98 — —
4115.98 -— -—-
4115.98 — —
4115.98 - -
4115.98 -— -—-
4115.98 — —
4115.98 - -
4115.98 — —
4115.98 — —
4115.98 -— -—-
4115.98 -— -—-
4115.98 — —
4115.98 — —
4115.98 -— -—-
4115.98 — —
4115.98 — —

s

1

T ey R XA Y]
B

oK

The loads making up the Mu = 3788.52 k-ft for the maximum Strength-I limit state can be tracked down in Moment

Summary report.
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Report Tool — Moment Summary

The Moment Summary report can be viewed by selecting the Report Tool button from the Bridge group of the

TOOLS ribbon as shown below.

r

E Bridge Workspace - SR 429 P514
BRIDGE WORKSPACE WORKSPACE
Multimedia  General |Report

Attachments Preferences| Tool

Bridge

ANALYSIS

VIEW DESIGN/RATE

7

Export to
PS Design Tool

REPORTS

REPORTING

Select the LRFD analysis output as the Report type. Select the Moment summary checkbox and click on the

Generate button to populate the moment summary report as shown below.

#M SR 423 PS14 - Report Tool

Report

m
m
[rs]
m

Reactions

Shear summary

Flexure analysis summary

Shear analysis summary

Initial stresses at transfer of prestress

Final stresses under dead load and prestress
Final compressive stresses - design loads
Final tensile stresses - design loads

Final stresses in slab

Camber summary PS

Select all Clear all

Report type : LRFD analysis output ] Advanced

I

Begin each topic on a new page when printed

Save As Generate

Template
Bws report (all superstructure definitions)
o Girder system struct def
Girderline system struct def
Flaar system GFS system struct def
Floor system GF struct def
Floar system FS struct def
Floorline GFS struct def
Floarline GF struct def
Floorline FS struct def
Truss system TFS struct def
Truss system TF struct def
Trussline TFS struct def
Trussline TF struct def
Slab system struct def
Multicellbox system struct def
Advanced multicelloox struct def

Culvert definition

Generate template...

Close
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The resulting maximum moment for Strength-1 at the midspan is equal to (1.25 * 1121.86) + (1.75 * 1363.54) =
3788.52 kift.

4D Report: LRFD Analysis - [m] x
Moment Summary A
Live Load: HL-93 (US)
Impact =** %
Span 1
Location Gint Gt G Commling  GUTY Covoling
(f) Percent Live Load Live Load
0.00R) 0.0 0.00 NA 0.00 Tandem + Lane 0.00 Tandem + Lane
1.75(B8) 22 98.46 NA 128.37 Truck + Lane 0.00 Tandem + Lane
7.80(B) 10.0 403.87 NA 521.64 Truck + Lane 0.00 Tandem + Lane
13.39(B) 200 717.99 NA 913.69 Truck + Lane 0.00 Tandem + Lane
23.398) 300 94237 NA 1176.14 Truck + Lane 0.00 Tandem + Lane
31.058) 398 1075.37 NA 1327.72 Truck + Lane 0.00 Tandem + Lane
31.19(B) 40.0 1076.99 NA 132951 Truck + Lane 0.00 Tandem + Lane
38.98(B) 50.0 1121.86 N/A 1363.54 Truck + Lane 0.00 Tandem + Lane
46.78(B) 60.0 1076.99 NA 132951 Truck + Lane 0.00 Tandem + Lane
47.04B) 603 1073.90 NA 1326.08 Truck + Lane 0.00 Tandem + Lane
54.58(B) 70.0 94237 NA 1176.14 Truck + Lane 0.00 Tandem + Lane
62.37(B) 80.0 717.99 NA 913.69 Truck + Lane 0.00 Tandem + Lane
70.17(8B) 90.0 403.87 NA 521.64 Truck + Lane 0.00 Tandem + Lane
76.34B) 97.9 91.58 NA 119.41 Truck + Lane 0.00 Tandem + Lane
T7.97(L) 100.0 0.00 NA 0.00 Tandem + Lane 0.00 Tandem + Lane
" indicates not applicable
"¥¥ indicates not available
Note: v}
Impact and distribution factors included in above live load moments.

Tabular Results

To review the dead load and live load analysis results, click on the Tabular Results button from the Results group
of the DESIGN/RATE ribbon as shown below.

r =]
E Bridge Workspace - SR 429 PS14 ANALYSIS REPORTS ? — [m] x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
# i [ 3 ~%
= & s - P23 E!,

Analysis Analyze Analysis| Tabular [Specification Engine Results Save
Settings Events | Results |Check Detail Outputs Graph Results

Analysis Results

Workspace # X || Schematic % X | Report

%
x

Bridge  Components

$ O Design Perameters -
= (&) SUPERSTRUCTURE DEFINITIONS
Yref AS BUILT THREE 138 FT SPANS
B yyef AS-BUILT 80 FT SPAN skew
} Impact/Dynamic Load Allowance
@k Load Case Description Analysis
&F Framing Plan Detail .
(7 Bracing Deterioration
BSC Bracing Spec Chack Selection
{1 Structure Typical Section
2+ Superstructure Loads
(& Concrete Stress Limits
[ Prestress Properties
- [ Shear Reinforcement Definitions
3 MEMBERS
Iat
l e Member Loads

%
X

A Supports
() MEMBER ALTERNATIVES
161 (O
I
16
IGt
IGs
Er- (3 BRIDGE ALTERNATIVES
™ AS-BUILT (8) (©)
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The Analysis Results window will open as shown below.
Note: These values include dynamic load allowance, distribution factors and any live load scale factor entered on the
Analysis Settings window.

i Analysis Results - G1 — O x
=
Print
Print
Report type: Stage Dead Load Case
Dead Load Actions R MNon-composite (Stage 1) o Load Case 1 - Self Load(Stage 1~
Span Location | % Side quent Shq.ear .-‘l:fial T::u_rsicn Rea:.:tiu:rn X Def.lecti-;:un Y Deﬂecﬁc:-n
(ft) Span (kip-ft) (kip) | (kip) (kip-ft) (kip) (in) (im)

1 0.00 0.0 | Right 0.00| 2272| 0.00 0.00 2272 0.0000 0.0000
1 1.75 2.2 | Both 38.87| 21.70| 0.00 0.00 0.0000 -0.0646
1 7.80| 10.0| Both 15042 | 1818 0.00 0.00 0.0000 -0.2827
1 15.59| 20.0| Both 28341 1363 0.00 0.00 0.0000 -0.5348
1 23.39| 300| Both 37M.98 9,09 0.00 0.00 0.0000 -0.7322
1 31.05| 39.8| Both 42448 | 463 0.00 0.00 0.0000 -0.8560
1 31.19| 400| Both 42512 4541 0.00 0.00 0.0000 -0.8575
1 3898 500/| Both 447283 0.00 0.00 0.00 0.0000 -0.9005
1 46.78| ©0.0| Both 42512 -4.54| 0.00 0.00 0.0000 -0.8575
1 47.04| 80.3| Both 423090 | -470| 0.00 0.00 0.0000 -0.8545
1 54.58| 70.0| Both 37M.98| -9.09| 0.00 0.00 0.0000 -0.7322
1 62.37| 80.0| Both 283.41| -13.63 | 0.00 0.00 0.0000 -0.5348
1 7017 | 90.0| Both 15942 | -18.18| 0.00 0.00 0.0000 -0.2827
1 76.34| 979 | Both 36.15| -21.77 | 0.00 0.00 0.0000 -0.0600
1 7707 100.0| Left 000 -2272| 000 0.00 2272 0.0000 0.0000

AASHTO LRFD Engine Version 7.5.0.3001

Analysis preference setting: None

Close
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=l

Print
Print

Report type:

Live Load Actions

Location

Span "

0.00

175

7.80
15.59
2339
31.05
31.19
3898
46.78
4704
54.58
62.37
7047
76.24
7797

™ Analysis Results - G1

Span

00
22
10.0
20,0
30.0
39.8
400
50.0
60.0
60.3
700
80.0
90.0
97.9
100.0

Stage

Positive
Maoment
{kip-ft)

0.00
98.98
401.11
699.40
894.89
1006.78
1008.08
1028.72
1008.08
1005.58
894.29
699.40
401.11
92.08
0.00

AASHTO LRFD Engine Version 7.5.0.3001

Analysis preference setting: None

Negative
Moment
(kip-Ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Composite (short term) (Stage .~

Positive  Negative

Shear

(kip)
58.09
56.61
5149
44.88
3827
3179
31.67
2507
1648
1826
1232
646
293
0.61
0.00

Shear
(kip)

0.00
-0.66
-2.93
-646
-12.32
-18.37
-18.48
-25.07
-31.67
-31.90
-38.27
-44.88
-53149
-56.72
-58.00

Live Load
HL-93 (US)

Positive
Axial
(kip)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Negative
Axial
(kip)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Live Load Type

Axle Load
Lane
Axle Load

! Tandem

Truck + Lane

Tandem + Lal

58.09

ne

0.00

dve

)
0000
0000
40000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Negative = Positve | Negative
wction X Deflection Y Deflection | Y Deflection
(in) (in) (in)
0.0000 0.0000 0.0000
0.0000 0.0000 -0.0260
0.0000 0.0000 -0.1143
0.0000 0.0000 -0.2181
0.0000 0.0000 -0.3010
0.0000 0.0000 -0.3526
0.0000 0.0000 -0.3533
0.0000 0.0000 -0.3727
0.0000 0.0000 -0.3534
0.0000 0.0000 -0.3521
0.0000 0.0000 -0.2010
0.0000 0.0000 -0.2181
0.0000 0.0000 -0.1143
0.0000 0.0000 -0.0242
0.0000 0.0000 0.0000

0.0000

% Impact
Pos Reaction

33.000

33.000

% Impact
Neg Reaction

0.000

0.000

Clase
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