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[ File] Edit View Window Help [- [=] x]
0 New CtieN |y D B CE T 4 AL [ REBR DR -
= Open Ctrl+0 Name Description ar
Close L 7 10x42 Imported from AISC Tables (1994) |:|
Tz Chilts 4 P 10x42 Imported from AISC Tables (2011}
1 HP 10x57 Imported from AISC Tables (2011}
Database Information i HP 10x57 Imported from AISC Tables (1554)
] HP 12%x53 Imported from AISC Tables (1954)
& Export... ] HP 12x53 Imported from AISC Tables (2011}
Import.. ] HP 12=53 Imported from AISC Tables (2011}
] HP 12x53 Imported from AISC Tables (1954)
Print... Ctrl+P 3 HP 12=74 Imported from AISC Tables (1954)
_ _ 1 HP 1274 Imported from AISC Tables (2011)
Print Preview 1 HP 12x84 Imported from AISC Tables (2011)
Print Setup... 4 HP 12x24 Imported from AISC Tables (1954)
12 HP 14x102 Imported from AISC Tables (15594}
Exit 12 HP 14x102 Imported from AISC Tables (2011)
- HETEETTT HP 14x117 Imported from AISC Tables (2011)
-0 Timber Shapes HP 14x117 HP 14x117 Imported from AISC Tables (1994)
-] Rectangular HP 14x73 HP 14x73 Imported from AISC Tables (1984)
=0 Factors HP 14x73 HP 14x73 Imported from AISC Tables (2011)
-3 LRFD HP 14x39 HP 1483 Imported from AISC Tables (2011)
D LFD HP 14x89 HP 14x89 Imported from AISC Tables (1554)
-0 LRFR HP 16101 HP 162101 Imported from AISC Tables (2011)
2107 Vehicles HP 162121 HP 162121 Imported from AISC Tables (2011)
; HP 16x141 HP 162141 Imported from AISC Tables (2011)
"D Standard Gage HP 16x162 HP 16x162 Imported from AISC Tables (2011)
-] Non-Standard Gage HP 16183 HP 16183 Imported from AISC Tables (2011)
- LRFD DF Applicability Range HP 16x32 HP 16x88 Imported from AISC Tables (2011)
-0 LRFD Substructure Design 5¢ — [HP 18x135 HP 18x135 Imported from AISC Tables (2011)
o m | b HP 18x157 HP 18x157 Imported from AISC Tables (2011) L

Export Library ltems



Library ltems: il=: Selected to Expoart;

=-{_] Steel Shapes
=2 Folled Beam W1Bx70 W 18x 70 Imported from .
ﬁ Standard W 18x45 W18x45 Imported From AISC Table 5
ful=ly o] W 1850 ¥i18x50 Imported From AISC Table 3
G- |:| Chanmnel W 20x64C  AISC Tables 1964
w20 Angle W 24XT4A

-7 Tee W 2480
5-_ PS Shapes W2Tx81A
=2 | Beams W 2Tx918
&[] 'wide top flange
Cl M arraw bop flange W "‘??'9”3'
-] Box Beams U/ VY 2708
-] Rectangular void W 30x115 (C
-2 Circular void -
EEI--{:I Tee Beams V 33 ..' o EImpu-rtPn:I fru-m -ﬁl ETabIPl
EEH:I U Beams V 33x12 W 33x125C Imported from AISC Table(”
=-23 Timber Shapes VFZ2x58A f &4 Imported from AISC Table 1
|:| Fectangular v & (338 Imported from AISC Table 1
—-[_] Factors VF22uad VF22x58C Imported from AISC Table 1
& LRFD
- LFD
- LRFR
J-7 Wehicles
I:l Standard Gage

A i

[ E xpart ][
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Library Export
Library ltems: D etails: Selected to Expoart;
= Steel Shapes - Name | Description Steel Shapes
=17 FRaolled Beam W 27 Ruolled BEeam
[l Standard —&F W18 % 70
% Agenicy @ W 13udh
G- Chaninel & W 18450
&- Angle 4w 20xE4C
w1 Tee = AP 24T A
=-_1 PS Shapes A W 24480
=1 | Beams &3 W 2TT1A
&[] 'wide top flange < Al
Cl M arraw tap flange @ W 2P0
=-_1 Box Beams 3 e ARty
l:l Rectangular void @ W2 =38
-] Circular void &3 W/ 30w115 [CB20x115) Built 1931
& TeeBeams &P W 331254
&1 U Beams -4 W/ 331250
=1 Timber Shapes @ W' 331250
I:I Rectangular @ WF22ubEa,
=-_ Factors - &F WF 224508
& LRFD A WF 224580
- LFD
-] LRFR
=21 Wehicles
I:l Standard Gage o=
i | o m [ 4 L] [ m [ P
l [ E xpart ] [ Cloze
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t_ﬁ.)

Import

Appurtenance | Material l Pre:

Type: | Generic

stress beam shape l Vehicle

Library

Configuration

Help

Distance from edge to

Reference line —m

centroid

Barrier load

Width

Effective wind height

l—— Generic shape

Descri

Distance from
ption Library type edge to centroid
(i)

Effective
wind height*
{in}




D Mew

= Open

-

|

#=%  This operation will append the system library with unique items in the
Y import file. All duplicates will be skipped. Would you like to continue?

Distance from Effective
MName Description Library type edge to centroid wind height*
(i} {in}




ol AASHTOW

File

D Mew

€8

= Open Import

. N
rroctoniomy | G e

This cperation will append the system library with unique itemns in the
import file. All duplicates will be skipped. Would you like to continue?

| .. » Computer » OSDisk (C:) » Program Files » AASHTOWare » - || Search AASHTOWare |

Organize * New folder =~ 0 @
M Desktop “ MName Date modified Type Size 0
& Downloads || 08167 - 062-046.xml 5/24/2016 2:44 PM XML File 93 KB
H Exit \E_:—‘I Recent Places | 00555 - JSR70ksiStuff_BrORGE5 xml 5/10/2016 9:47 AM XML File 3421 KB
| TrainingBridgel _3DFEM_problem.xml 4/27/2016 7:48 AM XML File 890 KB
4 Libraries | 39-52-39 RCSH Integral Problem.xml 4/26/2016 1:17 PM XML File 1,463 KB
@ Documents | wideflange_psxml 4/26/2016 10:29 AM XML File 208 KB
Jz‘ Music . Library 6_7_1.xml 4/21/2016 8:33 AM XML File 4,330 KB
@ OwnCloud | SystemnDefaultst_7_1.xml 4/21/2016 8:27 AM XML File 894 KB
[ Pictures | 00031 - RFBO23-089.xml 4/20/2016 1:42 PM XML File 187 KB
| E Videos =1 00032 - RCSH36-48-36LRFD28'Systemam|  4/20/2016 1:42 PM XML File 20,104 KB
| 00033 - CopyofRC5H36-48-36LRFD28" xm|  4/20/2016 1:42 PM XML File 7,518 KB
l 1M Computer . RSCH Slab 2015 Interim Errorxml 2/2/201611:58 AM XML File 7,519 KB
g OsDisk (C:) =/ 8068 - RCSH 26-48-36 LRFD 28ft System?2.... 1/28/2016 9:03 AM XML File 20,067 KB
5 projects (\\engineering) (F:) i | RCTrainingBridgel _jsrxml 8/5/2015 8:24 AM XML File 1,157 KB il
File name: Library 6_7_1xml +  [XML documents (aml) (fam)) |

I Open |VI ’ Cancel ]




Recent

Import

Appurtenance

Type: | Generic

Material l Prestress beam shape I Vehicle

Distance from edge to centroid

Library

Configuration

Help

B Edqt

Reference line —m Barrier load

Effective wind hij|

s

@ 183 library items successfully imported.

Distance from Width Effective
Name Description Library type edge to centroid (in) wind height®
(im) {in}

1070 mm F-Sh... | Sleping Face Agency Defi... 4.9806 147638 42126 &
1070 mm F-Sh... | Vertical Face Agency Defi... 5.0000 14.7638 42.126|E|
1070 mm F-Sh... | Sloping Face, 40 m... | Agency Defi... 5.0787 14.7638 43,700
1070 mm F-Sh... | Vertical Face, 40 m... | Agency Defi... 51181 147638 43,700
1300 mm F-Sh... | Sloping Face Agency Defi... 47244 147638 51181




Recent

Import

Appurtenance ‘ Material l Prestress beam shape I Vehicle

Type: | Generic =

Library

Configuration

Help

Distance from edge to centroid

Reference line ——m Barrier load

Width

Effective wind height

l+—— Generic shape

Name Description Library type

Distance from
edge to centroid

(in)

Width
(in)

Effective
wind height™
(in)

b 1070 mm F-Sh... | Sleping Face Agency Defi...
1070 mm F-Sh... | Vertical Face Agency Defi...
1070 mm F-Sh... | Sloping Face, 40 m... | Agency Defi...
1070 mm F-Sh... | Vertical Face, 40 m... | Agency Defi...
1300 mm F-Sh... | Sloping Face Agency Defi...

4.9606
5.0000
5.0787
51181
47244

14,7638
14.7638
147638
14.7638
14.7638

42126 &
421265
43700
43700

51.181




Project: New Project

. ) Description:
Project Library

Geometry
Deck

Designer:
Typical Section Loads

Date: | 7/26/2016 |

Beam Parameters

LRFD specifications

Material Parameters
Edition: AASHTO LRFD 7th 20151

Member Loads
Limit states:

Control Options

Input Repaort Fatigue-I

Design vehicles
Design load: HL-93 [US)
Permit load:

Fatigue load: LRFD Fatigue Truck (US)

Validation




m Design Input ’E

Project Project: New Project

. . Description:
Project Library

Geometry 0

Deck Q

Designer:
Typical Section Loads

Date: | 7/26/2016 |
Beam Parameters
LRFD specifications

Material Parameters &)
Edition: | AASHTO LRFD 7th 2015

Member Loads
Limit states:

Control Options

Input Report Fatigue-1

Design vehicles
Design load: HL-93 (US)
Permit load:

Fatigue load: LRFD Fatigue Truck (US)

validaton || On ﬁ'




[l New Project - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - . ‘ g.—-"' = (=] =2

Design Input Design

Praject

Appurtenance | paterial I Prestress beam shape I Vehicle ‘

Project Library Type:

Geometry o Distance from edge to centroid
Deck a Reference line ——wf* ’ Barrier load
Typical Section Loads Width

T

Beam Parameters Q

—— Generic shape
Material Parameters o Effective wind height
Member Loads ¥ Back Frant
Control Options
Distance from Width Effective Barrier
Input Report Name Diescription edge to centroid {':n) wind height* load
(in) (in} (kip/ft)




Design Input Design

! Appurtenance Material | Prestress beam shape I Vehicle l
Project Library Type:
Geometry @ Compressiv... | Tnitial commre Coefficient Density Density 1
Name Description = ZBP f"' e i?ci thermal expal for DL modulus of &l
Deck @ days f. g (1/F) {kef) {ikef)
Typical Section Loads . = =
[# Select Item =
Beam Parameters a
| MName | Description |
Material Paramet o Class A Class A cement concrete -
;. Class A (US) Class A cement concrete 4
Member Loads Class B Class B cement concrete
[ Copy from library... ] Class B (US) Class B cement concrete Duplicate Delete

Contral Options Class C Class C cement concrete

Class C (US) Class C cement concrete
Input Report r B KSI NU Sections Only

Class 4A Concr... | 6 Ksi Concrete

Class 4A Concr... | 5 Ksi Concrete | |

oK Cancel
L




m Design Input ’E‘

Project Structure definition type: System definition

Project Library Mumber of spans:

Mumber of beams:

Geometry &

) Girder spacing: ft Q
Deck &3
Support skew: Degrees
Typical Section Loads
Mumber of design lanes:

Beam Parameters §J

Span Length !‘

Beam Projection Left End—hl |47 Right End |d—
] |

&

Material Parameters &)

Member Loads

Control Options
Spans:

Input Report Beam projection (in)
Left end | Right end

[x]

Walidation




m Dezsign Input

Project

Project Library

Geometry

Deck Q

Typical Section Loads
Beam Parameters §J
Material Parameters &)
Member Loads

Control Options

Input Report

Structure definition type: System definition
MNumber of spans:

Mumber of beamns:

Girder spacing: ft
Support skew: Degrees

Mumber of design lanes:

Span Length !‘

Beam Projection Left End—hl |47 Right End |d—
] |

&

Spans:

Length | Beam projection (in)

Span ‘

(ft) | Left end | Right end

1 90.00 12.00

Walidation




Design Input

Project [7] Deck is included in beam shape

Project Library Deck concrete:

Deck total thickness:
Geometry

Deck structural thickness:

Deck & Ged O select ltem A@@g

| Name | Description

8 K5I NU Sections Only

Typical Section Loads Mal

x . Clear cover
Beam Parameters & Bar size Measuree

(in)

Material Parameters @

Member Loads

Control Options

Input Report

Deck overhang from beam centerline:
Haunch depth:

Edge of the haunch to edge of the beam:
1|

Validation I On il




Design Input

Project

Project Library

Geometry

Deck &

Typical Section Loads

Beam Parameters Q

Material Parameters ﬁ

Member Loads

Control Options

Input Report

[7] Deck is included in beam shape
Deck concrete:
Deck total thickness:

Deck structural thickness:

Description

WU Sections Only
b Class AAA Con... | 4 Ksi Class AAA Concrete

Bar size

Clear cover

(in)

Measurec

Deck overhang from beam centerline:
Haunch depth:

Edge of the haunch to edge of the beam:

4

Walidation

o




=™ Design Input Design

Project [7] Deck is included in beam shape :
Deck concrete: Class AAA Concrete 4 ="
Praject Library
Deck total thickness: 8.5 in
Geometry . .
Deck structural thickness: 8 in
| Deck & Deck reinforcement
R el eI Material: Grade 60 =
. Start distance Length End distance . Clear cover
Beam Parameters i) Support () [an (Ft) Bar size (in) Measurec
Material Parameters €3
| Member Loads
‘ Control Optians 4
I
Input Report
Deck overhang from beam centerline: 3 ft
Haunch depth: in @
Edge of the haunch to edge of the beam: 1] in e
4| il | 4
Validation l On il \J Back Forward ™




| @ Prestressed Concrete Design Tocl - Help

H ¢ o &

Project Hide Back Forward Print

| ¥

Project Li| | Conterts |§Eﬂl'd1 | Deck overhang from beam centerline
@ Prestressed Concrete Design I]Enter the P|13|er[l;arudwcfulﬁr {:;staknce from the centerline of the exterior
5] Getting Started eam to the edge of the deck.

File Tab
Design Input Tab Haunch dEpt.h )
Design Tab Enter the vertical distance from the bottom of the concrete deck to the

top of the prestress beam top flange.

Edge of the haunch to edge of the beam
Enter the horizontal distance from the edge of the haunch to the edge
of the prestress beam top flange.

Material

Member Composite deck
Check this box to indicate composite action between the concrete

deck and the prestress beam.

m

Control

Input Re Slab interface

Interface type

Lalart tha intafana tumn hinbanan thn raneratn danle and thin

Deck overhang from beam centerline:

Haunch depth: in @ -

Edge of the haunch to edge of the beam: 1] in -
4 | I | 4

Validation l On il \J Back Forward g




Praject Library

Geometry

Deck

Typical Section Loads &

Stage 2 load distribution:

Wearing surface:

Appurtenance loads:

@) Unifarmly to all girders

3] By tributary area

© By percentage: Exterion l:l %

Thickness: in Density:

I Parapet Median

Railing Generic @ | sidewalk

First intenior: \:I %

pef

Beam Parameters e
Material Parameters o
Member Loads

Control Optians

Input Report

l4——— Generic Shape

Fraont

Edge of deck
distance measure
from

Distance at
start
(ft)

Left Edge

Right Edge




Project Beam shape selection

. | I B - Wide Top FI v W i i
Projest itz Beam type | eam ide Top Flange | Sufficiently connected to act as a unit

EemrEi () Depth range (@ Specific shape ~ NU 354

Deck

Typical Section Loads

Strand configuration
Beam Parameters &

(@ Straight / Debonded
Material Parameters €3
Mazx total debonded strands percentage: 25

Member Load
e Max debonded strands percentage per row: 40

Control Optians Max number of debonding locations:

Input Report i )
Vertical shear reinforcement

Distance to first reinforcement: |

[C] Use 2 ranges - min range 1 length:
Range 1

Material:

T oEm
Validation On i




m Design Input De=ign

Praject

Beam curing methad: () Maist cured (@) Steam cured

Exposure factor: Top 1 Bottom: 1
Praject Library
PS strand: 06" (TW-270) LR

Geometry -
PS5 loss method: |N—‘\5HTO Approximate

Deck Conside

Typical Section Loads ["] Consider deck differential shrinkage loads

Average humidity: 65 %

Beamn Parameters
Hours

Material Parameters &) Days

al age Days

Member Loads :
Beam concrete compressive strength

Concrete compasition: [ Nermal

Control Optians
fo 8
Input Report e ksi a

Stress limit factors

Corrosion condition: | Moderate
Initial allowable compression: 0.6
Initial allowable tension: 0.0948

Final allowable compression: 0.6

-




m Design Input

Praject

Praject Library

Geometry

Deck

Typical Section Loads

Beamn Parameters

Material Parameters

—

Member Loads

Control Optians

Input Report

Distributed

Pedestrian

Digtance

| Load type

Support

Start distance
(ft)

Leri
(

T oEm
Validation On i




m Design Input De=ign

Praject

Praject Library

Geometry

Deck

Typical Section Loads

Beamn Parameters

Material Parameters

Member Loads

Control Options

Input Report

Shear computation method:

@ General procedure

() Simplified procedure

Loss & stress calculations:
(@) Use gross section properties

() Use transformed section properties

[C] Consider splitting resistance article

Validation | On i'




Project Project

Project: New Project
Description:
Designer: JSR

Date: @7/26/2816

Praject Library

Geometry

LRFD specifications
Deck Edition: AASHTO LRFD 7th 2815i
Limit states: Strength-I, Service-I, Service-II, Fatigue-I

Typical Section Loads Design vehicles
Design load: HL-93 (US)
Permit load:

Beam Parameters Fatigue load: LRFD Fatigue Truck (US)

Material Parameters . .
Project Library

Member Loads

Appurtenance

Control Options .
Generic

Input Report
Description Distance from Width Effective
edge to (in) wind height
centroid (in)
{in}
32" Kansas Corral 32" Kansas Corral 5.8528 12. 2888 32.1875
Rail W/0 Curb Rail W/0 Curb

T oEm
Validation On i




lau Design Input Design

_%z Beam |1 -

Design Minimum strand
input design stress ratio

Design run View results Input and Review

Critical

Description design ratio




m Design Input Design

4

Beam |1 -

Minimum strand T =
design stress ratio - -

lacinm rn

@ Prestressed Concrete Design Tool - Help

CERECH

Hide Back Forward Print

Contents l Search ]

@ Getting Started
File: Tab
Design Input Tab
E@ Design Tab
Design

Design - Beam Details

@ Prestressed Concrete Design |

Design Algorithm

The Prestress Concrete Design Tool estimates the strand layout based
on a simple span analysis of the span. Design of beams for structures
made continuous for live load is performed by starting with the first
span and continuing with the second, then third, etc. For multi-span
structures, the design tool will choose the same depth beam for each
structure. For example, if a beam passes the first span, but then a
subsequent span fails, the design tool will continue incrementing the
beam depth until successful designs are found for all spans or no
designs are found. The Prestress Concrete Design Tool only computes
the strand layout based on the actual and allowable stresses at
discrete locations along the span and considers the longitudinal
reinforcement check when considering the adding of strands.

The Prestress Concrete Design Tool first computes the required
number of strands by solving two equations for stresses. The first
equation is for the initial tensile stress in the top fiber at the harp point
location if harped or at a distance equal to the transfer length from the
end of the beam if the strands are straight/debonded. The second

—




m Design Input Design

Beam |1 -
um strand
design stress ratio

lacinm rn

@ Prestressed Concrete Design Tool - Help

G =2 &
Hide Back Forward Print

Contents l Search ]

@ Prestressed Concrete Design |

@ Getting Started
File: Tab
Design Input Tab
E@ Design Tab
Design

Design - Beam Details

Design Algorithm

The Prestress Concrete Design Tool estimates the strand layout based
on a simple span analysis of the span. Design of beams for structures
made continuous for live load is performed by starting with the first
span and continuing with the second, then third, etc. For multi-span
structures, the design tool will choose the same depth beam for each
structure. For example, if a beam passes the first span, but then a
subsequent span fails, the design tool will continue incrementing the
beam depth until successful designs are found for all spans or no
designs are found. The Prestress Concrete Design Tool only computes
the strand layout based on the actual and allowable stresses at
discrete locations along the span and considers the longitudinal
reinforcement check when considering the adding of strands.

The Prestress Concrete Design Tool first computes the required
number of strands by solving two equations for stresses. The first
equation is for the initial tensile stress in the top fiber at the harp point
location if harped or at a distance equal to the transfer length from the
end of the beam if the strands are straight/debonded. The second

—
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View results Input and Review

Critical

Descripti i i
escription design ratio




lau Design Input Design

2§ vemlt - =] B OFE M| % o | B
Design Design  Minimum strand Specification Tabular Result Engine

. 8 Delete Resaet
input review  design stress ratio checks results graphs  outputs

Design run View results Input and Review

Design
run

b1 MU 354 34 strands. CG at left end = 15.74 in W 104

. Critical
Description ‘ rhea ‘

design ratio

[ Symmetry

) Mid span

)i Left | section location (in) |
48.00

New Madify Delete

L
/ b

x

e
HOHKOK KKK
(A N NN NN NN NNNNNNEN NN

S 000
S 00000

Beam shape: HU 35.4

Tooetinn = 40,000 Number of strands = 34

d4 |




Stress [ksi]

Initial stress check

— f{ti)-allow
— flci)-allow
— fltop)

40

— fltop-t) : -2.95

Stress [ksi]

— flbottom-¢) ; -

— f{t)-allow : 0.537
— flc)-allow : -4.800

— flbottom-t) : 0,500
— fltop-c) : -3.575

= fihattom)

2

0.980

— ft)-allow
— flc)-allow
— fltop-t)

— f{bottom-t)
— fltop-)

— flbottom-c}




Design Input

) Mid span
pal

@) Left

| section location (in) |

2 48.00 -

New  Modify — Delete

Right Section location (in)

48.00

New Modify Delete

Beam shape: NHU 35.4 |

d|

5 et
be W = OH M| % o | B
Design Design = Specification  Tabular Result Engine Delete Exgtend
input review ign stress ratio 1. checks results graphs  outputs
Design run View results Input and Review BrDR
Design - Critical .
| un Description jesion rati Pin
1411 NU 35.4, 34 strands, CG at left end = 15.74 in W L04 @
v 1-R11 NU 35.4, 34 strands, CG at left end = 15.74 in X 048 [§ e
|3 Symmetry




Design Input

d|

5 et
be W = OH M| % o | B
Design Design = Specification  Tabular Result Engine Delete Exgtend
input review ign stress ratio 1. checks results graphs  outputs
Design run View results Input and Review BrDR
Design - Critical .
| un Description jesion rati ‘ Pin
11 NU 35.4, 34 strands, CG at left end = 15.74 in v 104 ) -
¥ 1-RL1 NU 35.4, 34 strands, CG at left end = 15.74 in X 048 [
[+ Symmetry a
) Mid span
@)Left | | Section location (in) |
3 48.00 B
New  Modify Delete
Right Saction location (in)
48.00
New Modify Delete
Beam shape: NHU 35.4 | b




AASHTO LRED Specification. Edition 7. Interim 2015

Specification Check Summary

Article

Status

Initial Stress at Transfer (59411, 594.12)

Fail

Final Stress due to Permanent and Transient Loads (5.942.1, 5942 2)

Pass

Flexure (5.7.3.2,. 5.7.3.3.2)

Pass

Shear (5.8.3.3.5.82.5,5.82.7.583.5)

Pass

Deflection (5.7.3.6.2)

Pass

Initial Compression Stress At Transfer of Prestress

Location A].lowablfa Stress Actual Stress '.I'op of Beam Actual Stress Fol of Beam Ratio Code
(fe) (kesi) (Jesi) (ksi)
0.000 -3.90 /00N 069 564 Pass
2.500 -3.90 0.42|\ -4.04 097| Fail
( 3389 -390 037 -4.01 097| Fail
i -390 0.2 417 094| Fail
8.000' -3.90 022 -4.11 095| Fail
167000 -3.90 -0.10 N34 1.01] DPass
24.000 -390 -033 -3.68 1.06] Pass
32.000 -390 -0.47 -3.57 1.09| Pass
40.000 -390 -0.51 -3.53 1.10] Pass
48.000 -390 -0.47 -337 1.09| DPass
56.000 -390 -033 -3.68 1.06] Pass
64.000 -390 -0.10 -3.86 1.01| Pass
72.000 -3.90 022 -4.11 0.95| Fail
73.500 -3.90 0.29 -4.17 0.94| Fail
76.611 -390 037 -4.01 097| Fail
77.500 -390 0.42 -4.04 097| Fail




Design Input

Design Design
input review

Specification
ign stress ratio checks

Design run

L
o M
Tabular Result Engine
results graphs  outputs

View results

X ©

Delete Resaet

Input and Review

Description

Critical
design ratio

MU 35.4, 34 strands, CG at left end = 15.74 in

v 102 3

MU 35.4, 34 strands, CG at left end = 15.74 in

X 058 4

MU 35.4, 34 strands, CG at leftend = 15.74 in

VET R

) mid span

@ Left

Section location (in) |

48.00
120.00

New  Modify — Delete

Section location (in)

48.00
120.00

New Modify Delete




Design Input

Design Design
input review

Specification
ign stress ratio checks

Design run

X ©

Delete Resaet

Input and Review

Description

Critical
design ratio

MU 35.4, 34 strands, CG at left end = 15.74 in

v 102 3

MU 35.4, 34 strands, CG at left end = 15.74 in

X 058 4

MU 35.4, 34 strands, CG at leftend = 15.74 in

VET R

) mid span

@ Left

Section location (in) |

48.00
120.00

New  Modify — Delete

Section location (in)

48.00
120.00

New Modify Delete




Specification checks

@

Properties E‘ Apply _me'ﬂat

Speafication filter

& |l Superstructure Compaonent | Specification reference Pass/Fail
B |_|Prestress Calculations M4 5.5.3.2 Reinforcing Bars Mot Required
@ |_JStagel B 5.5.4.2 PS Strength Limit State - Resistance Factors General Comp.
@ |_|Stage 2 B 5.7.2.2 Rectangular Stress Distribution General Comp.
8 [4Stage3 /' 5.7.3.2 Flexural Resistance (Prestressed Concrete) Passed
= ul +/ 57.3.3.2 Minimum Reinforcement Passed
w Span1-000 ft. +" 5.8.2.5 Minimum Transverse Reinforcement Passed
Liﬁ Spanl-339#t +" 5.8.2.7 Maximum Spacing of Transverse Reinforcement Passed
=t 5pan 1-8.00 + 5.83.3 Nominal Shear Resistance Passed
Liﬁ Span 1-1600 B 5.8.3.4 Procedures for Determining Shear Resistance General Comp.
gzzz: i : i:jgg : +" 5.8.3.5 Longitudinal Reinforcement Passed
|@Span 14000 . +" 5.8.4.4 Minimum Area of Interface Shear Reinforcement Passed
L1 Span 1 - 48.00 ft + 584 Interface She:-ir Transfer Passed
L1 Span 1 - 56.00 +" 59.4.2.1 Compression Stresses Passed
|y Span 1 - 64,00 f, |« 59.4.2.2 Tension Stresses Passed
|_I5pan1-72.00ft, B Computation of Vp General Comp.

|_15pan 1- 76,61 ft. B Cracked_Moment_of Inertia Section Property Calculations General Comp.
[_I5pan 1-80.00 ft. B PS_Basic_Properties Calculation General Comp.

B rsG ross_Composite_Section_Properties PS Gross Compaosite S General Comp.




3 Concrete Structures

3.9 Prestressing and Partial Prestressing

5.9.4 Stress Limits for Concrete

5.9.4.2 For Streases at Service Limit State After Logsses - Fully Prestressed Components
3.%.4.2.2 Tensicn Stresses

(RLSHTO LEFD Bridge Design Specifications, Sewventh Edition - 2014, with 2015 Interims)

P5 I Wide - At Location = 40.0000 (ft) - Left Stage 3

Inputs:
f'c E.00 (ksi)

Section Properties: Gross

Eg £17.1% (in~2) 8,86 (in)
5t 5406.60 (in~3) 6763.248 (in~3)
Ste 29656.68 (in~3) 101332.03 (in~3)
Pe 1158.36 (kip)

Service III Loads:
Max MDL1 1352.14 (kip-ft) Min MDL1 1352.14 (kip-ft)
Max 87.00 (kip-ft) Min MDLZ 37.00 (kip-ft)
Pos 0.00 (kip-ft) Heg MCS 0.00 (kip-ft)
Pos= = 1232.38 (kip-ft) { Vehicle: HL-5%3 (US) - Truck + Lane )
0.00 {(kip-ft) ( Vehicle: LEFD Fatigue Truck (US) - Fatigue Truck )

Final Tension Stresses Due to Permanent and Transient Loads:
{Service III: PS5 + DL + LL)
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Design Input

W?Bﬁm i X o

Design Design  Minimum strand Specification Tabular i
- 8 Delet: Resaet
input review  design stress ratio checks results =

View results Input and Review

Design run

Description def';:‘:m
104
X 058 [
v 105 [

MU 35.4, 34 strands, CG at left end = 15.74 in
MU 35.4, 34 strands, CG at left end = 15.74 in
MU 35.4, 34 strands, CG at leftend = 15.74 in

) mid span
@ Left Section location (in) |
48.00
120.00

New  Modify — Delete

Section location (in)
48.00
120.00

New Modify Delete




Tabular results | Result graphs

@

=)

Properties Apply Print
Table Print
Report type | Dead load Actions  ~|  Stage |Stage 1 »|  Dead Ioad case |Load Case1 - Self Load (Stage 1:D,DC)
‘ s Location Mr:lment Sh_ear A.x_ial Rea:_:tiﬂn X deﬂection ¥ dEI?EEﬁDn
(kip-ft) (kip) (kip) (kip) (in) (in)

bl 0.00 0.00 25.72 0.00 25.72 0.0000 0.0000

1 2.50 6228 2411 0.00 0.0000 -0.1078

1 8.00 185.16 2057 0.00 0.0000 -0.3390

1 16.00 320.17 1543 0.00 0.0000 -0.6414

1 24.00 432,03 10.29 0.00 0.0000 -0.8781

1 32.00 493,75 514 0.00 0.0000 -1.0284

1 40.00 514.33 0.00 0.00 0.0000 -1.0795

1 48.00 493,75 -5.14 0.00 0.0000 -1.0284

1 56.00 432.03 -10.29 0.00 0.0000 -0.8781

1 64.00 329.17 -1543 0.00 0.0000 -0.6414

1 72.00 185.16 -20.57 0.00 0.0000 -0.3390

1 77.50 6228 -24.11 0.00 0.0000 -0.1078

1 20.00 0.00 -25.72 0.00 2572 0.0000 0.0000
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Design Input

= - 5 o
Bz § o O X ©
Design Design  Minimum strand Specification Tabular Result ete
input review  design stress ratio checks results graphs

View results Input and Review

Design run

Description def';:‘:m
104
X 058 [
v 105 [

MU 35.4, 34 strands, CG at left end = 15.74 in
MU 35.4, 34 strands, CG at left end = 15.74 in
MU 35.4, 34 strands, CG at leftend = 15.74 in

) mid span
@ Left Section location (in) |
48.00
120.00

New  Modify — Delete

Section location (in)
48.00
120.00

New Modify Delete




Tabular results  Result graphs

@ [C] Apply &

Properties Print

Graph Print

—

0 10 20 30 40

&
2
=3
-
=
LY
£
[*]
=

—

50 60 70 80

Distance [ft]

=— MDL-s1-Load Case 1 - Self Load (Stage 1:D,DC) = MDL-s1-Load Case 2 - Haunch Load (Stage 1:D,DC)
=— MDL-s1-Load Case 4 - Generic Loads (Genenc Concrete Appurtenance:Sta~
= MDL-s2-Load Case 1 - Wearing surface load Loads (Stage 2:D,DW)

= MDL-s1-Load Case 3 - Concrete Deck Load (Stage 1:D,DC)
= MDL-s1-Load Case 5 - PS Transfer Forces (Stage 1)
— MLL{+)-s3-HL-93 (US)-Truck + Lane

¥ ogoLase - 'H'Itdl'lﬂg SUTMMaCeE 10g90 Togas [DLleI: LI DW] MLL
& [H Live Load Span | Location | Distance MDL-s1- MDL-sl- | MDL-sl- | MDL-sl- | MDL-sl- | MDLs..| {E;]{
& [H stage3 Load Case... | Load Cas... | Load Ca... | Load C... | Load Cas... | Load... | "™

2 [H HL-23 s) %:]

000 000 0.00 0.00 000 000 000 000 000 ~
-
Axle Load 250 250 6228 243 7205 2697  -95749 1054 19949 =)
2 [E Truck + Lane 206 206

IE Positive

723 21420 X -857.49 3132
Negative

58831

L1 1600 1600 37917 1286 38080 14254  -95749 5568 103009 7|
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Design Input

w Yy et B B B = X ©

Design Design  Minimum strand Specification Tabular Result Engine Delete
input review  design stress ratio checks results graphs  outputs

View results Input and Review

Design run

Description def';:‘:m
104
X 058 [
v 105 [

MU 35.4, 34 strands, CG at left end = 15.74 in
MU 35.4, 34 strands, CG at left end = 15.74 in
MU 35.4, 34 strands, CG at leftend = 15.74 in

) mid span
@ Left Section location (in) |
48.00
120.00

New  Modify — Delete

Section location (in)
48.00
120.00

New Modify Delete




Organize = Mew folder

"5l Recent Places = Marne Date modified Type

D Mew Project_Export_harped.brdi 1/27/2016 1:29 PM BRDIFile
D Mew Project_Export.brdi /2772016 9:05 AM BRDI File
|| New Project Test JSR_Export.brdi 4/26/2016 1:29 PM  BRDIFile
. BrDRGE /27,2016 9:07 AM File folder
. Betad.exports 7/15/2016 10:37 AM  File folder
|| BrDRAE71.exports 5/10/2016 8:50 AM  File folder
. BrDRG7 4/21/2016 316 PM  File folder
| betal.exports 7/2/201512:24 PM  File folder
| Betal.exports 5/21/2015 815 AM  File folder

9 Libraries
Documents
Jl Music
OwnCloud
[=] Pictures
B videos

il Computer
&L, 0sDisk (C:)
L jruby (\dt0OmhC

Mew Project_Export.brdi

Save as type: |Bridge Design Import (*.brdi}

'~ Hide Folders




Il File Edit View Bridge | Substructure | Tools Window Help

Dﬁﬂl%hl% E|%@:[F‘reliminaw v“ﬁghﬁ%ﬂﬁﬂ’ghﬂé

EEEE RS E]N A2 R

=y B

Bl B cE T AL | RO

a
s,
e

= M RADBUGdemo
g |7 Materials
i [ Beamn Shapes
i [ Appurtenances
g [ Connectors
[[1 Diaphragm Definitions
[L1 Lateral Bracing Definitions
=1 Impact / Dynamic Load Allowance
HFF LRFD Multiple Presence Factors
4 [ Factors
(L3 LRFD Substructure Design Settings
ES Environmental Conditions

[
[
[
E

OF  Design Parameters
NS peRsTRUCTURE DEFINITIONS)
; b Wizard Superstructure Definition
b My First Project
[C3 CULVERT DEFINITIOMNS
= [ BRIDGE ALTERMNATIVES
B {Iy Bridge Alt Created by Wizard (E) (C)
([ SUPERSTRUCTURES
i T Stiffness Analysis
(L1 PIERS
([ CULVERTS

For Help, press F1




2 File Edit View Bridge | Substructure | Tools Window Help

— P 1o | o lar
O = I_uﬂ DesrgnTDoI Fllelmport - ——

Ou o[ J) » DT375L28 » OSDisk(C:) » Program Files » AASHTOWare » v | 44 ||| Search AASHTOWare

Organize « MNew folder

W Favorites Mame ¥ Date modified Type

Bl Deskiop || Mew Project_Export.brdi 1/27/2016 3:49 PM  BRDIFile
& Downloads || Mew Project_Export_harped.brdi 7/27/20161:29 PM  BRDIFile
15l Recent Places || Mew Project Test J5R_Export.brdi 4/26/20161:29 PM  BRDIFile 11398 KB
. BrDRG8 7/20169:07 AM  File folder
=4 Libraries . Betad.exports /15/2016 10:37 AM  File folder
@ Documents . BrORGT1.exports 5/10/2016 8:50 AM  File folder
J‘! Music . BrDRB7 4/21/2016 3:16 PM File folder
il OwnCloud . betal.exports /2720151224 PM File folder
[/ Pictures . BetaZ.exports 5/21/20158:15 AM  File folder

= Videos

18 DT375L28
&, 0sDisk (C3)
= jruby (O dtD0mh04\KDOTDATANStrue

G‘j MNetwark

File name: New Project_Export.brdi ~ | Design Tool Import File (brdi) ( |

| Open v | cancel |

For Help, press F1




Il File Edit View Bridge | Substructure | Tools Window Help

R - . L

Import Design Teol File ‘

-

Select the Design Runs to import:

Design Run| Import? Description
1-R5A1 |:| MU 35 4, 34 strands, CG at left end =

Activity Log:

LS

For Help, press F1



Il File Edit View Bridge | Substructure | Tools Window Help

S Y

Iranart Nacian Taol Fila -
| Import Design Tool File ‘

Select the Design Runs to import:

Design Fun| Import? Description
1-R5A1 MU 35 4, 34 strands, CG at left end =

Activity Log:

Finished imparting superstructure. ..
Importing superstructure...
Creating Girder System...

Finished imparting superstructure. ..
Importing members. ..

Finished importing members. ..
Successfully imported: 1-R5.1

[ Import ][ Close

-

For Help, press F1
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[ Bridge Design/Rating - [Bridge

EE =]
=[x

File Edit View Bridge Substructure Tools Window Help
Dﬁﬂl%hl% E|%@§[F‘reliminaw v“ﬁghﬁ%ﬂﬁﬂ’ghﬂé H
FEH ErRaNRRAPRIBEE

A=Y ENAEN=E-R AN "SI -

1 LRFD Substructure Design Settings
....... EC Environmental Conditions
....... OF  Design Parameters
SUPERSTRUCTURE DEFIMITIOMS

b Wizard Superstructure Definition

b My First Project

b Mew Project
....... =L Impact / Dynamic Load Allowance
------- 24 Load Case Description
------- & Framing Plan Detail
Bracing Deterioration
....... BSC Bracing Spec Check Selection
------- i Structure Typical Section
....... <4 Superstructure Loads
Stress Limits
Prestress Properties
Shear Reinforcement Definitions | 8
MEMEERS

Ia

....... 2 Member Loads

....... E Supports
MEMBER ALTERMATIVES |
I 1-R5.1(E)(C)

For Help, press F1




MY File Edit View Bridge Substructure Tools Window Help

Do WdE | an| 2R | S @ |relinnary ~| 2AEGE T E & R -
EEBEHERR AR AR B BB EE R AL v RO R
B kEQ e B 00% -
RADBUGdemo

MNew Bridge - New Project - G1
07/27M16

IUS Customary -

Beam Lengths

Horz. Shear Reinf. Spacing

Vert. Shear Reinf. Spacing 10 SPA @ 6"=3"0"12 SPA @ 1-0"=12-0" 1-0" 22 SPA @ Z-0"=44-0"

Ll |

Debonded Strands 4 for 4-0" 2 for 6-0"

™ ™

Beam Projections

Bearing Offsets

Span Lengths

o
,-.

Motes:
* All beam length dimensions are horiz.
s ———

For Help, press F1




& File Edit View Bridge Substructure Tools Window Help

z = | | & & | |Preliminary ~|
H| | | ' |US customary ~
By | k(&) ¢ | & | 125%
RADBUGdemo

Mew Bridge - Mew Project
Ov/2716

— Deck Thickness & 1/2" 1 1/4" Overlay —
Travelway 1 ‘\(
| |
I 'Haunch Th. 12" ! L L L

1
NU 35 4
0" A@8-0" = 320"
,p

For Help, press F1
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[ Bridge Design/Rating - [Bridge

EE =]
=[x

File Edit View Bridge Substructure Tools Window Help
Dﬁﬂl%hl% E|%@§[F‘reliminaw v“ﬁghﬁ%ﬂﬁﬂ’ghﬂé H
FEH ErRaNRRAPRIBEE

A=Y ENAEN=E-R AN "SI -

1 LRFD Substructure Design Settings
....... EC Environmental Conditions
....... OF  Design Parameters
SUPERSTRUCTURE DEFIMITIOMS

b Wizard Superstructure Definition

b My First Project

b Mew Project
....... =L Impact / Dynamic Load Allowance
------- 24 Load Case Description
------- & Framing Plan Detail
Bracing Deterioration
....... BSC Bracing Spec Check Selection
------- i Structure Typical Section
....... <4 Superstructure Loads
Stress Limits
Prestress Properties
Shear Reinforcement Definitions | 8
MEMEERS

Ia

....... 2 Member Loads

....... E Supports
E MEMBER ALTERMATIVES |
I 1-R5.1(E)(C)

For Help, press F1




L —

- Support Location - 0.0000 {ft)
- Support Location - 800000 (ft)
- Location - 8.0000 (ft)
- Location - 16.0000 (ft)
- Location - 240000 (ft)
- Location - 32.0000 (ft)
- Location - 400000 (ft)
- Location - 48.0000 (ft)
- Location - 560000 (ft)
- Location - 64.0000 (ft)
- Location - 72.0000 (ft)
- 3TAGE 1 - Final Round
- S3TAGE 2 - Final Round
- STAGE 3 - Final Round
Completed Specification Check.
Info - Finished LRFR specification checking...
Info - Populating specification checking results...
Info - Finished populating specification checking results. ..

Info - Analysis completed!

a4 m |

ﬂgaly*sis Progress o . FTEeT WP [
Lnalysis E t = LULALIUTT = U4 WU L) A
- ljupﬂalji';;lw?n - Location - 72.0000 (ft)
' - STAGE 3

m

Wiew Fating Log

[ Frirt

Ok




2
Ol Bridge Design/Rating - [Analysis Results- 1-RS.1 p— —— I
% File Edit View Bridge Substructure Tools Window Help |_ || E'" xl
DedE an iz S :[Preliminary vHﬁEA&?"E ¥ E & [ Iy e |
HE H BB ™E AR E NG| B % EEEE 4w B2 0 ||us customary ~|
Report Tepe Lanedimpact Loading Tepe Dizplay Format
R ating Results Surmrary v] @ As Bequested () Detailed [Single ratig lesel per row v]
. Live Load Rating Rating Load Rating . Locationf Location .
Live Load Type Method Level {Ton) Rating Factor, (ft) Span-(%) Limit State Impact Lane
HL-93 (US) Truck + Lane: LRFR Inwventory 3512 1.087: 40.00 1-(50.0) SERWICE-N PS Tensile Stresz:  As Reguested | As Reguested
HL-93 (US) Truck + Lane: LRFR Operating 63.07 1.752: 40,00 1-(50.0) STRENGTH-l Concrete Flexure: As Reguested i As Reguested
HL-93 (US) Tandem + Lane: LRFR Inwventory 4527 1.258: 40,00 1-(50.0) SERWICE-N PS Tensile Stresz:  As Reguested | As Reguested
HL-93 (US) Tandem + Lane: LRFR Operating 7255 2027 40,00 1-(50.0) STRENGTH-l Concrete Flexure: As Reguested i As Reguested
AASHTO LRFR Engine Yerzion 6.8.10. 3001
Analyziz Preference Setting Mone
4| 0 |
For Help, press F1
L e
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Two Phase Release Plan

Phase I - Released with BrDR 6.8
e Wanted to get in the users hands
e Gather feedback for Phase Il



Two Phase Release Plan

Phase II - Release early in 2017
e Additional iterations in design algorithm
e Design all beams or interior and exterior only

e Improved capabilities
« Harped and debonded strands
o Cut top strands

e Include stability checks for transport
e Call tool from BrD

e Others based on feedback from users



Licensing

Phase I was released with BrDR 6.8
e Included with both BrD and BrR for the first year.

Phase II
e Included with BrD 6.8.1 and all future BrD releases
e Available as a stand alone product



Thank You

Questions?



