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Material Properties
Beam Concrete: f'c = 6.5 ksi, f'ci = 5.5 ksi

Deck Concrete: f'c = 4.5 ksi

Prestressing Strand: 1/2" dia., 7 Wire strand, Fu = 270 ksi, Low Relaxation
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AASHTOWare Bridge Rating and Design Training

PS1 - Simple Span Prestressed | Beam Example (BrR/BrD 6.4)
From the Bridge Explorer create a new bridge and enter the following description data:

~ I [
I ining Biri I i T emplat v 5 tuch
Eridge ID: P51 Training Bndge MBI Structure 10 (5] P51 Tr. Bridge I_ Emplate I_ upershuctures

[" Bridge Completely Defined  [v Culverts

Description IDescriptiu:un [cnnt'd]l ﬂlternativesl Global Feference F'ointl Trafficl

-~ IF'S‘I 15pan Training Bridge “Vear Built I

Descriptior: | This iz PCI design example 9.9.3, which uses the Load Factor Design [LFD). ;I

-]

Location: I Length: I ft
Facility Carried [7]: I FRoute Mumber: I-1
: |

Mi. Piost: I

Feat. Intersected [E]

Default Units: |US Customary =l

Bridgetafane Association... | | vitis ¥ Opie [T Pantis ITI Al Carcel

Close the window by clicking Ok. This saves the data to memory and closes the window.

To enter the materials to be used by members of the bridge, click on the to expand the tree for

Materials. The tree with the expanded Materials branch is shown below:
i3 Bridge Workspace - PS1 Training Bridge = | Ellﬂ

= (L Materials
i [ Structural Stesl
(21 Concrete
[Z Reinforcing Steel
[Z Prestress Strand
[Z Timber
b [ S0l
#-- (] Beam Shapes
M- [ Appurkenances
- (] Diaphragm Definitions
. j Impact [ Dynamic Load Allowance
e MPF LRFD Multiple Presence Factors
- [ Factors
D LRFD Substructure Design Settings
- E& Enmvironmental Conditions
-~ DOF  Design Pararneters
- D SUPERSTRUCTURE DEFIMITIONS
- D CULVERT DEFINITIONS
: D BRIDMGE ALTERMATIVES
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To add a new concrete material click on Concrete in the tree and select File/New from the menu (or right
mouse click on Concrete and select New). The window shown below will open.

Juf Bridge Matenals - Concrete M=l E3
M arne: I Descriptian: I
Comprezsive strength at 28 dayz [f'e] = I— ki
Iritial compreszsive strenagth [foi] = I— ki
Coefficient of thermal expansion = ID-UUDUDEUUDU 1/F
Dengity [for dead lnads] = I— kcf
Denzity [far moduluz of elasticity] = I— kcf
Maduluz of elasticity [Ec] = I— ke 5i
[mitial modulus of elasticity = r ks
Boizzon's ratio = |0.200
Compozition of concrete = INu:urmaI j
Moduluz of rupture = I— ki
Shear factor = W
i Copy from Library.., : 0k, | Apply Cancel

Add the concrete material “PS 6.5 ksi” that was entered into the Library in Exercise 3 by selecting from the
Concrete Materials Library by clicking the Copy from Library button. This concrete will be used for the
beam concrete in this example.

dud | ibrary Data: Materials - Concrete

PSEaSksiif'ci=33

5500

Name Deseription | Lirary | "] 1 [1|abha|oon i | benty | Basticty | et
Class A Clasz A cement conc|Standard |57 | 28.00 0.00 (24000232000 | 2542605 0.200
Class A (US)  |Class A cement conc|Standard (US| 4.000 000 0450( 0145 3644415 0.200
Class B Clasz B cement conc|Standard |57 | 17.00 0.00 (240002532000 19511 .54 0.200
Clas= B (U= |Class B cement conc|=tandard |Us | 2.400 oo 0150 0145 282275 0.200
Class C Clasz C cement conc|Standard |51 | 25.00 0.00 (24000232000 | 2542605 0.200
Class C(UZ)  |Class © cement conc|Standard |Us | 4.000 oo 0150 0145 E644.15 0.200

0150

0150 02200

x|

Apply | Cancel |
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Select the PS 6.5 ksi material and click Ok. The selected material properties are copied to the Bridge
Materials — Concrete window as shown below.

_inix]
Name: IF'S B.5 ksi Description: IF'S B.5 ksi [f'c = 5.5 ksi)
Comprezzive strength at 28 days [f'c] = IF kzi
Initial compreszive strength (foi) = IE-EUD s
LCoefficient of thermal expanzion = IM 1/F
Denzity [for dead loads] = ||:|-'|5|j kot
Drensity [for modulus of elasticity] = IF kit
Moduluz of elasticity [Ec] = IW ksi
Initial modulus of elasticity = W ki
Poizzon's ratio = |0.200

Compozition of concrete = INu:urmaI j

Modulus of rupture = IW ki
Shear factor = IW
Copy fram Library... | Apply Cancel

Click Ok to save the data to memory and close the window.
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Add a concrete material for the deck, reinforcement material and prestress strand using the same
techniques. The windows will look like those shown below:

A1 Bridge Materials - Concrete -0 =|

Description: IDeck Concrete

Pl (O eck Concrete

Compressive strength at 28 daps [fc] = Iw ki
Initial compreszive strength [f'oi] = I— s
Coefficient of thermal expansion = IM 1/F

Dengity [for dead loads] = Iﬁ kcf
Denszity [for modulus of elasticity] = IW kcf
Moduluz of elasticity [Ec] = W kzi

Initial moduluz of elasticity = {0.00 ki

Poizzon's ratio = |0.200

Cornposition of concrete = INu:urmaI j

Modulus of rupture = IU.EUS ki
Shear factor = ITUUU

Copy fram Library... | (] 4 I Apply Cancel
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2ABridge Materials - Reinforcing Steel -10] x|

Mame: |Grade G0 Descriptior; IEEI ki reinforcing steel

hd aterial Properties

Specified vield strength [Fy] = |60.000 kzi
Modulus of elasticity [Es] = IEE‘E":":'-':“:| k=i
{itinane st Figf= 30,000 ksi

Type
& Plain
" Epouy
" Galvanized
" Other

] 4 | Apply Cancel |

1l Bridge Materials - PS Strand - 10| x|

M ame: |1 S [Aw-270) LR Description: ILDW relasation 1/2"'/Seven wirefpu = 270

Strand diameter = IU-EUUD 0
Strand area = ID.1 53 o

Strand wpe = | Low Felaxation j
Ultimate tenzile strength [Fu) = | 270.000 ksi

Yield strength [Fy) = [243000 g
Modulus of elasticity [E] = IW ke g
Transfer length [Std] = IW i
Tranzfer length [LRFD] = IW in
rit load per length = IF b/t

[~ Epoxy coated

Apply Cancel

Copy frarm Librany... |
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To enter a prestress beam shape to be used in this bridge expand the tree labeled Beam Shapes as shown

below:

frg Bridge Workspace - P51 Training Bridge

B

=101.x]

% P31 Training Bridge

----- (2 Materials

= (23 Beam Shapes

=l [Z1 Prestress Beam Shapes
------- ([ Box Beams

[ Tee Beams

o D U Beams

----- |:| Steel Beam Shapes

----- [C1 Timber Beam Shapes

H-- (L Appurtenances

------- (2 Diaphragm Definitions

------- j Impact | Dvnamic Load Allowance
------- MFF |RFD Mulkiple Presence Factors
- [ Fackors

------- |:| LRFD Substructure Design Settings
------- ES Ermvironmental Conditions

------- DF  Design Parameters

------- |:| SUPERSTRUCTURE DEFINITIONS
------- |:| CULVERT DEFIMITIONS

------- D ERIDMIE ALTERMATIVES

Click on I Beams in the tree and select File/New from the menu (or double click on | Beams in the tree).
The window shown below will open.

ol

Top Flange Type

Name: |
I { Mamow
[rezcription: I % wide
Dimenzions I F'ru:upertiesl Strand Gridl
| »
[T Deck
™ Fiadiuz Fillet

Copy from Library... | 0k I Apply Cancel
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Select the Top Flange Type as Wide and click on the copy from Library button. Select BT-72 (AASHTO-
PCI Bulb-Tee BT-72) and click Ok. The beam properties are copied to the | Beam window as shown

below.
_ipix
Mame: IBT_72 Top Flange Type
= Mamow
Degcriptign: IMSHTD'PE' Bulb-Tee BT-72 + Wide
Dimensions | F'ru:upertiesl kild Steel | Strand Grid
420000
| - »

! 35000 I Deck
_|- : in
F ]

s —t——L 20000, I~ Radius Fillet

: if

|2.EIEIDEI n
5.0000 720000
— 450000 .
C G000
—
26.0000 5,
| Copy fram Librany. . I | 0Ok I Apply Cancel
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To enter the appurtenances to be used within the bridge expand the tree branch labeled Appurtenances. To
define a parapet double click on Parapet in the tree and input the parapet dimensions as shown below.
Click Ok to save the data to memory and close the window.

Jui Bridge Appurtenances - Parapek - |EI|£|

M arme: ISEIEI FLF parapet

Dezcrption: I

All dimenzionz are in inches

I Additional Load = I kipdit

3.0000 Parapet unit load =

[3.0000 ] |_|_ £.0000 [01500 g

all h-|-i
Bl

Reference Eﬂ?dwa}' — Calculated Properties
Line urface .
¥ IEI.EIEIEIEI Met centroid [from
reference ling] =

¥ =
S e T atal load
:: 0300 kip.ft
Back Frart o 3.0000
Copy from Librany... Apply Cancel

The default impact factors, standard LRFD and LFD factors will be used as they were in Example 4a so we
will skip to Structure Definition. Bridge Alternatives will be added after we enter the Structure Definition.
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Double click on SUPERSTRUCTURE DEFINITIONS (or click on SUPERSTRUCTURE DEFINITIONS
and select File/New from the menu or right mouse click on SUPERSTRUCTURE DEFINITIONS and
select New from the popup menu) to create a new structure definition. The following dialog will open.

MNew Superstructure Definition

% Girder Systern Superstuchure

i~ Girder Line Superstructure
™ Floor System Superstructure
™ Floor Line Superstructure

™ Truss System Superstiucture

™ Tiuss Line Superstructure

o]

X

Cancel

Select Girder System and the Structure Definition window will open. Enter the appropriate data as shown

below:

Definition |.-'-‘-.na|_I,I$i$| Specsl Enginel

LA Girder System Superstructure Definition

=101 ]

Mame: IGirder system

r Framne Structure
Simplified Definition

Description:

Default Units: IUS Custornary
Murnber of spanz: |1 _l

Muriber of girders; |5 =i

j Enter Span Lengths
Along the Reference
Lire:

Lencth

Span e

1 120.00

;I Deck wpe:

IEDncrete 'I

—For PS5 only
Average humidity:

[oooo

— Member Alt. Types—
[ Steel
¥ P
" RiC
[ Timber

Apply Cancel

Click on Ok to save the data to memory and close the window.
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The partially expanded Bridge Workspace tree is shown below:

=10 ]
<= % PS1 Training Bridge

B[22 Materials

- (2] Beam Shapes

- [ Appurtenances

------- ([ miaphragm Definitions

------- j Impack { Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
- [Z] Factars

------- D LRFD Substructure Design Settings
------- EC Enwvironmental Conditions

Bl b Girder syskem
------- j Impact | Dynamic Load Allowance
------- 2t Load Case Description
------- £ Framing Plan Detai
------- m Skructure Typical Section
------- 2 Superstructure Loads
------- (L stress Limits
------- D Prestress Propetties
- (2] Shear Reinforcement Definitions
B ([ MEMBERS
’ Gl
52
a3
a4
a5
&6
------- D CULYERT DEFIMITIONS
------- D ERIDGE ALTERMATIVES

HHEHHHH

We now go back to the Bridge Alternatives and create a new Bridge Alternative, a new Structure, and a

new Structure Alternative as we did in Example 4a.

The partially expanded Bridge Workspace tree is shown below:

i) Bridge Workspace - PS1 Training Bridge - |EI|5|

‘= @M P51 Training Bridge
- [ Materials
- (7] Beam Shapes
#- [ Appurtenances

- (L] Diaphragm Definitions
- = Impact { Dynamic Load Allowance
- MFF | RFD Multiple Presence Factors
- [ Factors

D LRFD Substructure Design Settings
- EC Enwironmental Conditions
- OF  Design Parameters
= [ SUPERSTRUCTURE DEFINITIONS

[ Ypf Girder system
D CULVERT DEFIMITIONS
(SR | £ I0GE ALTERNATIVES

B &M Bridge Alternative #1 (E) ()
= (I SUPERSTRUCTURES
i B T Superstructure #1
E| D SUPERSTRUCTURE ALTERMATIVES
i T Superstructure Albernative #1 (E) (C) (Girder system)

T stiffness Analysis
(3 PIERS

- [ CULVERTS
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Click Load Case Description to define the dead load cases. The completed Load Case Description window

is shown below.

11 pad Case Description - 10| x|

Load C I+ Description Stage Type Ui
oad Case Mame 2 ¥R (Drays]
Parapets Composite (long term) (Stage 20 j|D,DC j|
Future Wearing Surface Composite (long term) (Stage 20 j|D,D'I.-"-.I' j|
Prestreszed members anly dd Default Load .
Caze Descriptions Hew Duplicate | Delete |
Apply | Cancel |

Last Modified: 7/26/2012

PS1-13

AASHTOWare BrR/BrD 6.4




AASHTOWare Bridge Rating and Design Training — PS1 - Simple Span Prestressed | Beam Example

Double-click on Framing Plan Detail to describe the framing plan. Enter the appropriate data as shown
below.

JLAStructure Framing Plan Details -10] x|

Mumber of spans = I'I Mumber of girders = IE

| Diaphragmsl
— Girder Spacing Orientation
' Perpendicular to girder
Skeswy
S rt
Lppo (Degrees) " Along support
1 0.a000
2 0.0000

Girder Spacing
Girder [t

Bay | Start of | End of
Girder | Girder

1 9.00| 900
2 900 900
3 900 900
4 900 900
5 9.00| 900

Qk. I Apply Cancel

Switch to the Diaphragms tab to enter diaphragm spacing. Click the Diaphragm Wizard button to add
diaphragms for the entire structure. Select the Framing Plan System and Click the Next button. Enter the
following data on the dialog shown below.
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Diaphragm Wizard x|

Diaphragm Spacing
=" Enter number of equal spaces per span

" Enter equal spacing per span

™ Enter groups of equal spacing

Support diaphragm load: I kip
Interior diaphragm load: I kip

Length Mumker of
Rl 1t Equal Spaces
1 120.00 2

Cancel Help

< Back

Click the Finish button to add the diaphragms. The Diaphragm Wizard will create diaphragms for all of the
girder bays in the structure. The diaphragms created for Girder Bay 1 are shown below:

fadStructure Framing Plan Details o ] 4]
Mumber of girders = IE

Murnber of spans = |1

Layout  Diaphragrs I
Girder B ay: I 1 A I Diaphragm
Copy Bay To. ‘wizard...
Support S E);ts)‘tance Dlsap:cr;gm Mumber Length e Ezlé';ance Load Diaah
Mumber - —— RACNG | ot Spaces (it : B kin) iaphracm
Left Girder Right Girder (1t Left Girder Right Girder
1 = 0.00 000 0.00 1 0.00 0.00 0.00 -- Mot Azsigned )
1 7 0.oo0 0.00 5000 1 G0.00 B0.00 G0.00 -- Mat Azsigned ¥
1 = 120.00 120.00 0.00 1 0.00 120.00 120.00 -- Mot Azsigned )
Mew | Duplicate | Delete |
Ok | Apply | Cancel |

Select Ok to close the window.
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Next define the structure typical section by double-clicking on Structure Typical Section in the Bridge

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

Basic deck geometry:

Jud Skructure Typical Section

=101 x|

Diztance from left edge of deck to i Digtance from nght edge of deck to
Fuperstiucture definition ref. line |, superstiucture definition ref. line

ythickness

I -
l— Superstructure Definition
\ Deck | Reference Line

-

— i

Leftoverhang | —r—

Superztructure definition reference line iz Iwithin j the bridge deck.

Distance from left edge of deck t Stal End

Diztance fram left edge of deck ta

superstructure definition reference line = |25'5EI ft |25'5EI fk

Digtance from right edaes of deck ta

superstructure definition reference line = |25'5EI ft |25'5EI ft

Left overhang = |3-|:":| ft IE.EIEI it

Computed right overhang = |3-|:":| ft 3.00 it

o Right overhang
Deck | Deck [Eu:unt'u:l]l F'arapetl Medianl Hailingl Genericl Sidewalkl Lane F'-:usitiu:unl YWearing Surface

Apply

Cancel
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The Deck (cont’d) tab is used to enter information about the deck concrete and thickness. The material to
be used for the deck concrete is selected from the list of bridge materials described above.

Left overhang

Deck i

Ju} Structure Typical Section

=10 %]

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

i - :
l— Superstructure Definition
\ N &?cckkn . ! Reference Line

* by

h— —

Deck concrete: IDeck Concrete j

Total deck thickness: IB'I:":":":I in
Deck crack control parameter: I-I 30.000 kipin
Sustained modular ratio factor: IE'I:":":I

Deck egposure factar; I

Right overhang

| F'arapetl Medianl Fiailingl Genericl Sidewalkl Lane F'u:usitiu:unl Wearing Surface

k. I Apply Cancel

Last Modified: 7/26/2012
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Parapets:
Add two parapets as shown below.
UL Structure Typical Section - 0] x|
Back Front
Deck. I Deck [Cont'd] |Median| Flailingl Genericl Sidewalkl Lane F'u:usitiu:unl Wwigaring Surface
E.dge of Deck | Distance At | Distance At v [P
Mame Load Caze | Measure To| Dist. Measured Start Endl " q
Crientation
From (ft] (1t
300 PLF parapet X | parapets 7| Back T|[Left Edge X 0.00 000 |Right )
J00PLF parapet ™ |[parapets | Back T ||Right Edlge ™) 0.00 0.00 |Left |
M | Duplicate | Delete |
QF. I Apply | Cancel |
PS1-18 AASHTOWare BrR/BrD 6.4
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Lane Positions:

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

Position tab is populated as shown below.

41 Sktruckure Typical Section -0 x|
A = +I
[E). — Superstructure Definition Feference Line
- Travelway 1 - Travelway 2
Deck I Deck [Cont'd] I Parapet I tedian I R ailing I Generc I Sidewalk, Lane Position | \Wearing Surface
Distance From Left Distance From Right Distance From Left Distance From Right
Edge of Edge of Edge of Edge of
Travehvay to Travelway to Travehvay to Travebway 1o
Travelway Superstructure Superstructure Superstructure Superstructure
Murnker Definition Reference | Defintion Reference | Defintion Reference | Defintion Reference
Lime Lime Lire: Lime
At Start (A At Start (B At End (&) At End (B)
(ft) (Tt (ft) (1t
1 -24.00 24.00 -24.00 24.00
— LRFD Fatigue
Lanes available to tucks: I
W el Thivelk et I_ Complite. .. = Duplicate | Delete
Apply | Cancel |
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Wearing Surface:

Enter the data shown below.

dudStructure Typical Section - |EI|5|
Distance fram left edge of deck ko i Distance fram nght edge of deck ko
_superstiuchure definition ref. line |, superstructure definitian ref. line .
Superstructure Definition
Deck h— !
\ N th?CCkHESS ! Reference Line /
P — ¥ p—
Leftoverhang |, —— ~—— Right averhang
Deck I Deck [Eu:unt'd]l F'arapetl Medianl Hailingl Genericl Sidewalk. | Lane Position  “#earing Surface
Wearning surface material: IEHtUI'I'Iif'I'I'US
Dezcription; I
Wearing surface thickness = |2-E'UE"3 in I~ Thickness field measured (D' = 1.25 if checked]
Wiearing surface denzity = I1 50.000 e
Load case: IFuture wearing Surface j Copy from Library... |
Apply | Cancel

Click Ok to save the data to memory and close the window.
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Now define a Stress Limit. A Stress Limit defines the allowable concrete stresses for a given concrete
material. Double click on the Stress Limits tree item to open the window. Select the “PS 6.5 ksi” concrete
material. Default values for the allowable stresses will be computed based on this concrete 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. Click Ok to save this

information to memory and close the window.

JiY Stress Limit Setz - Concrete

Mame: IE.E ks Concrete Stress Limit
Mame:

IS [=] E3

Desiiption: IStress lirvit for 6.5 kai concrete uzed in beam

Concrete b aterial: IF'S 6.5 ksi

-

LFD LRFD

Iritial allowable compression: IW bz IW kzi

Initial allowable tenzion: IW ks IW ks

Final allowable compression: IW g IW ki

Final allcwable tenzsion: IW ki IW b

Final allowable DL compreszion: IW ki Ir o
Final alloveable slab compression: W ks W ki
[FLirﬂaﬁ"szsglf B?_r]l]pressinn: IW ksi IW -

Ok | Cancel |
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Double click on the Prestress Properties tree item to open a window in which to define the prestress

properties for this structure definition. Define the Prestress Property as shown below. We are using the
AASHTO Approximate method to compute losses so the “General P/S Data” tab is the only tab that we
have to visit. Click Ok to save to memory and close the window.

=10| x|
Name: |1f2" LR AASHTO Loss
Gieneral P45 D ata | Lozz Data - Lump Sum | Lozz Data - PCI I
P/5 strand material I‘I.-'2" [Pw-270) LA j Jacking stress ratio; 0.7a00
Lozs method; IMSHTD Approximate =l P45 transfer shress ratio: I

Tranzfer time: |24'EI Hours

Age at deck placement: ISD'DEI Daps

Loss Data - A4SHTO Final age: I-I 5500 pays

Percentage DL: IU-U 5
[ Include elastic gains
Apply Cancel
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Now define the vertical shear reinforcement by double clicking on Vertical (under Shear Reinforcement
Definitions in the tree). Define the reinforcement as shown below. Click Ok to save to memory and close
the window.

Shear Remnforcement Defimtion - Yerhical

#4 Shear Reinf.

rade B0
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A partially expanded Bridge Workspace is shown below.

fr2| Bridge Workspace - PS1 Training Bridge - |EI|5|

<= M P51 Training Eridge
- [ Materials
- [7] Beam Shapes
#-- (] Appurtenances
------- [_) Disphragm Definitions
------- j Impact | Dvnamic Load Allowance
------- MFF LRFD Multiple Presence Factors
- [ Factors
------- |:| LRFD Subskruckure Design Setkings
------- ES Enwiranmental Conditions
------- DF  Design Parameters
[ D SUPERSTRUCTURE DEFIMITIONS
Sl b Girder system
j Impact | Dynamic Load Allowance
- 2 Load Case Description

o A Framing Plan Detail
m Structure Typical Section

o gide SupErstructure Loads
= [ Stress Limits

L O 6.5 ksi Concrete Stress Limit

= |:| Prestress Properties
- gl 112" LR AASHTO Loss
=] D Shear Reinforcement Definitions

=[] Vertical
e ] #4 shear Reinf.
o [Z3 Horizontal
S| 1EMEER S
..... I a1
..... I a2
..... I a3
..... I G4
..... I as
..... I ae

------- (L1 CULVERT DEFINITIONS
- ([ BRIDGE ALTERMATIVES
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Describing a member:

The member window shows the data that was generated when the structure definition was created. No
changes are required at this time. The first Member Alternative that we create will automatically be
assigned as the Existing and Current Member alternative for this Member.

avember

Iember name: I|31

=10l x|

Lirk, witt; INu:unE

Description:

ExistinglCurrent| Member Aternative Mame |

Description

=

=

[
I

Murnber of spans: I'I _I?

Span
=
rfj'z” Length
' (ft)
1 120.00

Pedestrian load: I I

Apply Cancel

Defining a Member Alternative:

Double-click MEMBER ALTERNATIVES in the tree to create a new alternative. The New Member
Alternative dialog shown below will open. Select Prestressed (Pretensioned) Concrete for the Material

Type and PS Precast | for the Girder Type.

Hew Member Alternative

M aterial Type: Girder Type:

IF'restressed [F'retensicurj IF'S Precast |

Pre = [Preter
Reinforced Concrete
Steel

Click Ok to close the dialog and create a new member alternative.
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The Member Alternative Description window will open. Enter the appropriate data as shown below. The
Schedule-based Girder property input method is the only input method available for a prestressed concrete
beam.

2AMember Alternative Description -0 =|

Member Alternative: IF'recastI Beam Altermative

Description | Specsl Fau:tu:ursl Enginel Impu:urtl Eu:untru:uletiu:unsI
Drescriptiar; ;' M aterial Tupe: |F'restresseu:| [Fretensioned

Girder Type: IF'S Precast |

LI Drefault rits: ILIS Cuztomary "I

" Crozz-section bazed

Girder property input method
’7 ¥ Schedule based —‘

Drefault rating method:

~ Additional Self Load LFD =l
Additional self load = kip/ft

Additional zelf load = I =

— Crack control parameter [£]

kipdin
kipin

Top of bean:

Bottom of beam:

— Exposure factar

Top of bean:

1]

Bottom of beam;

] I Apply Cancel
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Next describe the beam by double clicking on Beam Details in the tree. The Beam Details windows with
the appropriate data are shown below.

tniBeam Details =10l x|
Span Detall | Strezz Limit Banges I Slab Interface I Web End Block I
Span B =h Gircler Prestress Use & BEa iject!':'n
Mumber| D53 =3RS liaterial Properties 96 LIEEn LEf_t End R'gk_ﬂ End
fin) [ir)
1 BT-72 *|PS 6.5 ksi 172" LR AASHTO Loz = (Mo ~ 5.0000 5.0000
Ok I Apply Cancel
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If we try to use the Compute from Typical Section button on the Live Load Distribution — Standard tab to
populate the LFD live load distribution factors for this member alternative, we will receive a message that
Virtis/Opis cannot calculate the distribution factors because beam shapes are not assigned to adjacent
member alternatives. This is due to the fact that Virtis/Opis does not yet know if we have adjacent box
beams or spread box beams.

Virtis/Opis uses the beam shape assigned to this member alternative and also the beam shapes assigned to
the adjacent member alternatives to determine if we have adjacent or spread box beams. Since we do not
have any member alternatives for the adjacent members defined yet in this training example, we will enter
the following distribution factors by hand.

During actual production use of Virtis/Opis you can revisit this window after member alternatives have

been created for all members in your superstructure. Then the Compute button will correctly determine if
you have adjacent or spread box beams and compute the distribution factors for you.

T

Standard | LRFD |

r— Digtribution Factor Input kethod
¥ Usze Simplified Method  Use Advanced Method

Di=tribution Factar
Lanes Wheels)
Lozded
Shear Sl homent Deflection
Supparts
1 Lane 1.222 1.222 1.222 0.333
hiutti-Lane 1.222 1.222 1.222 1.000

Caompute fram

Typical Section View Calcs

(] I Apply Cancel
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Go back to the Beam Details Window and complete the remaining information. Note that Stress Limit

Ranges are defined over the entire length of the precast beam, including the projections of the beam past
the centerline of bearing which were entered on the Span Detail tab.

_Injx]

Span Detail  Stress Limit Hanges | Slab Interface I "web End Block I

Start End
Nﬁs_zgr Mame Distance Le(?tg)th Distance
(1t) 1]
1 *||6.5 ksi Concrete ™ 0.00 121.00 121.00
MHew Duplicate | Delete |
Apply | Cancel |
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Enter value in Slab Interface tab as shown below.

Beam Details

Intentionally Foughened |

Click Ok to save the Beam Details data to memory and close the window.
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Expand the tree under Strand Layout and open the Span 1 window. Place the cursor in the schematic view
on the right side of the screen. The toolbar buttons in this window will become active. Select the Zoom
button to shrink 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. You can now define the strands that are present at the middle of
the span by selecting strands in the right hand schematic. Select the bottom 44 strands in the schematic so

that the CG of the strands is 5.82 inches.

Eﬁtrand Layout - Span 1

B Q¢ | B% ~||100% v”

=10 x|

— Deszcription Type

" PandCGS only & Strands in rows

— Strand Configuration Type
" Shaight/Debonded

' Harped
" Harped and ztraight debonded

V¥ Symmetry

* Mid span
Harp Paoint Locations

i Left end - i

Harp Paint DIST:tI'ICE R?ﬂ;s
£ Bight end (L)

Left .00 |0.0000

Rigitit 0.00 | 0.0000

k. Apply Cancel |

| of

LE=H
S ol WP N
Miipr:‘ﬁruhhw: u.lb":

:
i
ig

i
|

o N b B 5 S D S B S T T e S T e D R I
B EESEE SR O I G G DG G G 3 I G I e D X

L X N X J

Mupdad A RIRdd TEn

LI L T AT PR

Ci [P

UL

[ TLIH

K Rearird ikl poabicr ik camarndi ke kedkor

= M drird 20kl pedbon Judd h ek Jks B2 drIrd W POk il Pl e
’ Edrdrd o chpliad W poad WP ST CR TR R K akr

& st ) e Ll

O hearirs b ast

* Tha bl pod WP o83 BAMTa dIRA.

Bt e rd -

L Thari i pa P prad b o4 Farpahd dWard,
o TR P I P P Bed P IR IR B FITE Pl SOIR b ardRIRd.

L« |
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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. Place the cursor in the schematic view on the right side of the screen. You can now define
the strands that are present at the left end of the span by selecting strands in the right hand schematic.
Select the top 10 strands in the schematic so that the CG of the strands is 18.09 inches. Close the window
by clicking Ok. This saves the data to memory and closes the window.

EStrand Layout - Span 1

B @ Q¢ | B% -~ |[00% v”

=10 |

— Dezcription Type
" P and CGS anly

* Stands in rows

— Strand Configuration T ype
" Shaight/Debonded

f* Haped
™ Harped and straight debonded

¥ Symmetny

" Mid zpan

Harp Point Locations

% Left end i f
Harp Point DISE:;":E Ra!:ﬂlus

© Right end (in)
Left 43.50 (00000
Right 4850 (00000

[k, Apply Cancel

LG o
Srdrd podcr d i a By b REVERT rab i
Fhrdi b T & B BT 3 dncripir ol Pkl

i

LD B A e A L B L L

|

LI A A A L A Al i L B

LA N N N ]
LA N N N ]

LT e LR

b e A B Ml IR TN

ca et o] TS

Lisra:

X Mo drIrd 1PN poad P Sk M L P Rk

= Mo drIrd J1P N poador e Mk SR Bt drard W B il poad
- EArdrd cxchphind W pod e JiR T I e Rl

L TRedrard W adrd il J1F - CR T o sk

o Trdrard b adbord i bl BRIl ddc kR JPd Bl paP

* TR B arpabl poad BoP o3 BaTEsd dWIPE.

= T b Pl I PP poad P C40 B Pl dTIREL

o T b Pl I PP poad BOP AP I P JPd Pk P ITPa Pl OB I PO i TIRE.
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Next open the Deck Profile and enter the data describing the structural properties of the deck. The window
is shown below.

Lud Deck Profile =10l x|

Type: IF'S Precast |

Start End Start End
Support start Length End structural E;fl::tgze EFT-E:;:E E;fl::tgr;re EFTE:;:E
- Dist Distance| Thick
GEETE Number B(;';DE ft) B(;';DE "‘E’in"}m width | width | width | wigth | "
(Std) (Std) | (LRFD) | (LRFD)
(in} (in} (in} (in}
Deck Concrete | 1 = n.00(120.00] 120.00| 75000 so.0000| so.osoo| 1020000 108.0000

Compute from Mew | Duplicatel Delete |
Typical Section...

0k I Apply | Cancel |

No reinforcement is described.
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The haunch profile is defined by double clicking on Haunch Profile in the tree. The window is shown

below.
_lnix
|
1 Y2
3 Y3
| I .
1 £3
73 f4—
Start End
Support| . Length| Z1 zz Z3 | za | v1 | w2 | ¥3
Number] D'EANCE [ oqy | Distancel o oy | Gny | ooy | Gy | G | om
(ft) (ft)
1 - 0.00| 120.0| 120.00| 0.0000| 0.0000 | 0.0000 [0.0000 |0.5000 |0.5000 | 0.0000
[ (=100 Duplicate | Delete |
Apply | Cancel |
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The Shear Reinforcement Ranges are entered as described below. The vertical shear reinforcement is
defined as extending into the deck on this tab. This indicates composite action between the beam and the
deck. Data does not have to be entered on the Horizontal tab to indicate composite action since we have
defined that by extending the vertical bars into deck.

t4ApS Shear Reinforcement Ranges =10l =l
‘ Start Digtance » .Sgacing.
ertical | Horizontall
Spar: |1 'I
Extends Start A Encl
Matme inta Distance N;Q;:;rsof Spgﬁ;ng Le(l;lg;th Distance
Deck [t (1t
#4 Shear ¥ W 0.50 1 0.0000 0.00 0.50
#4 Shear T W 0.50 120 12.0000 120.00 120.50
. . Stirrup Dezign Wi
Stiup Yizard... | Tadl . Calcs Mew | Duplicate | Delete |
] 4 I Apply I Cancel I

The description of an exterior beam for this structure definition is complete.

To compute LRFD live load distribution factors the interior girder adjacent to exterior girder must be
defined. Copy Precast | Beam Alternative of G1 and paste to G2 as a member alternative. Open Live Load
Distribution window, LRFD tab, use Compute from Typical Section button to compute LRFD live load
distribution factors.
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The member alternative can now be analyzed. To perform LRFR rating, select the View Analysis Settings
button on the toolbar to open the window shown below. Click Open Template button and select the LRFR
Design Load Rating to be used in the rating and click Ok.

" Design Feview

{* Rating

Analysiz Type:

ILine Girder

Lanedimpact Loading Tippe:

=

I.t'l'«s Requested

Ll Analysis Settings

=10l x|

Fiating b ethod: I LRFR

j Apply Preference Setting: |Mone

Wehicles I Dutputl Enginel Descriptiu:unl

Traffic Direchon:

IBDth directionz

Wehicle 5election:

=

- Sta

ndard

~H15-44

- H 20-44

- HL-93 [51]

- HL-93 [US)

- H5 15-44

- HS 20[51]

- HS 20-44

- Lane-Type Leqgal Load
- LRFD Fatigue Truck [51)
- LRFD Fatigue Truck [US)
- MRL

- 514

515

- SUE

Add ta
Fating

o

Remove
from

s

Analysiz

A

hd

=

Refrezh | Temporar_l,l\-"ehicles...l Advanced...l

Yehicle Summary:

= H_ating Wehicles
E- LRFR

B Dezign Load Rating
E| [reeerbary
. L HLE3US)
E| Operating
Lo HL-E3(US)
=8 Fatigue
- LRFD Fatigue Truck [US]
[=)- Legal Load R ating
- Routing
Specialized Hauling
- Permit Load Rating

Feszet

Clear | Open Template I Save Template |

0k Apply

Cancel

Last Modified: 7/26/2012

PS1 - 36

AASHTOWare BrR/BrD 6.4




AASHTOWare Bridge Rating and Design Training — PS1 - Simple Span Prestressed | Beam Example

Next click the Analyze button on the toolbar to perform the rating. When the rating is finished you can
review the results by clicking the View analysis Report on the toolbar. The window shown below will
open.

i) Analysis Results - Precast I Beam Alternative 10l =|

Report Tupe Lanempact Loading Type Dizplay Format
’7(3' &sRequested Detailed IMutipIe rating levels per row j

Inventary
Location

Inventary | Operating) Ope
Location | Location

C1-(500) 6000 1-(

4| | i

AASHTO LRFR Engine Version 6.4.0.2003

Analyzis Preference Setting: Mone

Cloze |
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An LRFD design review of this girder for HL93 loading can be performed by AASHTO LRFD. To do
LRFD design review, enter the Analysis Settings window as shown below:

_iix
{* Design Review £~ Rating Deesign Method: ILHFD j
Analyziz Type:
ILine Girder ﬂ
Lanedmpact Laading Type:
I-fij Requested j Apply Preference Setting: |Mone ﬂ
Wehicles | Elutputl Enginel Descriptionl
Dsifie [_)"EC.th: Refrezh | Temporary Yehicles. .. | Advanced... |
IButh directions j
Wehicle 5election: Wehicle Summmarny:
= "J_ehicles .ﬁ.dd. ta = D_esign Wehiclez
=l Standard Design =l Design Loads
Alkernate Military Loading . : L HL-93[US)
~HL-G93[51] _I Pemnit Loads
-~ HL-93 [US] =- Fatigue Loads
- HS 20 (51) A i LRFD Fatigue Truck [US)
HS 20-44 mee
- LRFD Fatigue Truck [51) e
" LRFD Fatigue Truck [US] Analysis
- Bgency . |
- Uger Defined
- Temparary
Resst Clear | Open Template I Save Template k. Apply Cancel
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AASHTO LRFD analysis will generate a spec check results file. Click &a" on tool bar to open the
following window.

JAPS1 Training Bridge -0 ﬂ

= P51 Training Eridge
= Girder system
= G1
El- Precast | Beam Altemative

El AASHTO_LRFD
- Summarny of computed diztribution factors
- Dietailled calculations of computed distibution fau:h:urs
® Spec Check Results [Tuesday Jul 24, 2012 11
- Log File
EI AASHTO_LRFR
- Surmmary of computed distibution factors L
- Detaled calculations of computed distribution factors
- Spec Check Resultz
- Log File

4] | B

To view the spec check results, double click the Spec Check Results in this window.
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=l8lx

Google Pibs

cuments and Settings\

My Documents' AASHTOWAR

pis64\P51 TrainingBridge’\Girdersyst - Windows Internet Explorer

=) %

\Documents and Settings\LitMly Doc 4131 Trairingridgy Precast] ' LRFDYStage 3 Spec Check Results, %ML

AT A

| File Edic View

Favorites  Tools  Help

J ¢ Faverites I 5% @] Free Hotmail | ‘Web Slice Gallery ~

(@ C:iDocuments and SettingsizLiMy Ducuments\AASHT.ul | ] T - B) - L mm- Page~ Safety - Toos~ @~
Supersiructure Del : Girder sysiem ] =
Member : G1 Member Alt : Precast I Beam Alternative

Analysis Preference Setting : None

AASHTOQ LRFD Specification. Edition 5. Interim 2010

Specification Check Summary

Article Status
Initial Stress at Transfer (5.9.4.1.1, 5.9.4.1.2) Pass
Final Stress due to Permanent and Transient Loads (5.9.4.2.1,5.9.42.2 Pass
Flexure (5.7.3.2. 5.7.3.3.2) Pass
Shear (5.8.3.3, 5.8.2.5, 5.8.2.7, 5.8.3.5) Pass
Deflection (5.7.3.6.2) Pass
Initial Compression Stress At Transfer of Prestress
Location Allowable Stress Actual Stress Top of Beam Actual Stress Bot of Beam Ratio Code
(ft) (ksi) (ksi) (ksi)
0.000 -3.30 -0.02 -0.64 5.20| Pass
2.000 -3.30 -0.15 -3.14 1.05| Pass
6.311 -3.30 -0.20 -3.09 1.07| Pass
12.000 -3.30 -0.28 -3.01 1.10| Pass
24.000 -3.30 -0.34 -2.94 1.12| Pass
36.000 -3.30 -0.32 -2.96 1.11| Pass
48.000 -3.30 -0.21 -3.08 1.07| Pass
60.000 -3.30 -0.26 -3.03 1.09| Pass
72.000 -3.30 -0.21 -3.08 1.07| Pass
84.000 -3.30 -0.32 -2.96 1.11| Pass
96.000 -3.30 -0.34 -2.94 1.12| Pass
108.000 -3.30 -0.28 -3.01 1.10| Pass
113.689 -3.30 -0.20 -3.09 1.07| Pass
118.000 -3.30 -0.15 -3.14 1.05| Pass
120.000 -3.30 -0.02 -0.64 5.20| Pass
NR = Spec check not required at this location
Initial Tension Stress At Transfer of Prestress
‘ Location ‘ Allowable Stress Actual Stress Top of Beam Actual Stress Bot of Beam ‘ Ratio Code
(f) (ksi) (ksi) (ksi) -
Done [ [ [ |3 my computer [va-[®Ris%e - 4
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