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Introduction

This tutorial will take you through a simple span prestress beam design using a
template bridge. The template was created to expedite the data input. All of
the standard materials are already in the tree structure. The template bridge is
a single span - four beam bridge. You will need to modify this as necessary. You
will not want to use the Superstructure Definition Wizard when you use a
template bridge. The template bridge already contains a Superstructure
Definition that you can modify to fit your bridge. If you have questions or
comments on this tutorial, please send them to Jeff Olsen. I will modify this
document as necessary to make entering bridges as easy as possible.
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Opis 6.1 Tutorial for Prestress Bridge

This example will take you through a complete prestressed beam design.

Bridge Data

NH 57-3(42)83 Bridge over Boyd Creek
Lewistown-East CN NBI P00057084+02521
4067001

5 Beam Lines at 9’-8” Spacing
8 inch Deck Thickness
W740 Rail

e Simple Span Prestressed Beam
e Type MTS 36

e 40 ft Roadway Width

e Span Length =83 ft

e No Skew

Normal Crown

Assumed %2 “wearing surface

-8

o

Face of Rafl ‘}
— W7 40 R, Mo

[ Profive qroae
/& € Soorew

_PREL IMINARY TRANSVERSE SECT ION
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Starting With a Template

B Bridge Explorer (4 ¥irtis/Opis bridges retrieved for the current folder, all rows retrieved)
- All Eridges Checked Checked

; BiD Bridge Id Bridge Mame Diztrict] County | Facility Location

District 1 - Missoula Ot Qut By
Districk 2 - Butte 13568 TE TEMPLATE TEROUTEB
Districk 3 - Great Falls 15619 PS Template(US)  |Prestressed
Diskrict 4 - Glendive 15621 PZ Template (SN |Prestressed
=@ District 5 - Billngs 15654 19" timber template |Timber bridg |
Design i
- In-Service
Completed Bridges
B [2] - Right click on template

and select Copy. [3] - Then
[1] - Open the right click somewhere inside
Templates folder. the window and select Paste.

Copy Bridge El

Bridge D IPDUDE?UE4_02521 [T &ddite current Falder

NBI Stiucture ID (8} |POD057084_02521

Mame: IDraft Bridge

Deszcrption:  |Bridge over Boyd Creek,

Fill out this window as shown
substituting (_) for (+) in the
Bridge ID. Click OK.

Cancel |
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Bridge Description Window — Defining Bridge

. Bridge Explorer (5 Virtis/Opis bridges retrieved for the current folder, all rows retrieved)

j Impact [ Dynamic Load Allowance
MFF LRFD Multiple Presence Factors
() Factors

(] LRFD Substructure Design Settings
EC Environmental Conditions

OF Design Parameters

(Z) SUPERSTRUCTURE DEFINITIONS

: ?}nf # Beam - Type ##

(Z] BRIDGE ALTERNATIVES

[ All Bridges Checked|  Checked
) @l District 1 - Missoula s Drkigeld | Orios ey o outpy | District| County)f S Roule
District 2 - Butte 15568 TETEMPLATE _ |TEROUTED N
i) ﬁ District 3 - Great Falls 15619 PS Template(US) Prestressed
s " L e o s s [1]- Your bridge will show up in
[2] - double CI'c_k here 15667 PO0057084_02521 |Draft Bridge | ¢ |BRIDGEWARE |\ the templates folder and will be
to open the bridge. checked out to you.
& o eT 9es 2 Bridge Workspace - PO00S7084_02521
+
(_) Beam Shapes
- [ Appurtenances

[3] - This window will appear. Double
click on the Bridge ID to open the
Bridge Description window.

P ho

NBI Structure ID (8):

[5] - Fill in data fields as
shown then open the
Description(cont'd) Tab

Description (cont'd) | Aematives | Global Reference Point | Traffic |

Nans: |Dran Bridge

|Pooos7oa4_02521 V' Template

I Bridge Come

Year Built:

[4] - Uncheck the Template box.
This will move the bridge out of
the Templates folder.

Description: |Bridge over Boyd Creek

=l

Feat. Intersected (6): l

Keep in mind that you do not have access to
check out bridges in the templates folder,
you can only copy them. If you check your

bridge in before moving it out ot the
templates folder you will no longer be able
to check it out. If this happens to you, see
either Jeff or Paul.

Facilty Carried (7}: I

v

Default Units: |US Customary

BiidgeWare Associstion... | 7 viis 7 0 ™ Fornis

S:\DESIGN\65_PROGR_PROJS\OPIS\Opis61Tutorial.docx

Page 6



Opis 6.1 Tutorial

Templat
= dgeID:IPDDDE?D84—D2521 el [B]:|P0005ms4_02521 I~ Template

[ Bridoe Completely Defined

Description  Description [cont'd] |ﬂ.ltemati\fes| Global Reference F'Dintl Trafﬁcl

=101.x]

District (2] | BILLINGS S _
[6] - Fill in this information

as appropriate. If you're
unsure about any of
them, use Not Appl.
~~~Make sure you fill in
the Admin Area. That is
the flag that makes your
bridge show up in your
clistrict folder.~~~

County: |FERGUS

Owner (22 IEI1 State Highway Agency

b aintainer: IEI'I State Highway Agency

Admin. frea; I Dist &

MHS Indicatar: |1 Or the MHS

Ld Lol Lol L Lo L e

Functional Clazs: I Mat Applicable

[7] - Click on the BridgeWare
Association button and
uncheck Virtis in the window
T below.

BridgeY are Association

The zelected bridge should be available to:

| Bridget/ are Agsociation... I [T witis ¥ Opis ™| Fontis

v Opis

[ Wirtis

|z there a corresponding Pontis bridge you would like to link to?

" Yez f* Mo

Ma link. to Pontiz bridge requested.

Help I 0k, Cancel
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Superstructure Definition- Define Bridge Geometry

'@ Bridge Workspace - POD0O57084_02521

=10l %]

H- [ Materials

B [ Beam Shapes

H- (L] Appurtenances

------- j Impact j Dyvnamic Load Allowance
------- HFF LRFD Mulkiple Presence Factors
- [7] Fackors

------- |:| LRFD Substructure Design Settings
------- EC Environmental Conditions

------- OF  Design Parameters

= [Z3 SUPERSTRUCTLIRE DEFIMITION

[1] - Double click on the Super
Definition to open the window.

Jul Girder System Superstructure Definition

=131 x|

| Analysis I Engine I

Mame: IE Beam - Type MTS 36

Description; ﬂ
Default Units: ||_|5 Custormary j E'lnter ?ﬁaELanths
ong the Reference
Mumber of gpans; |1 _:I Line:
Lencth
Murmber of girders: |2 =i S [ft)
1 §3.00

r Frame Structure
Simplified Definition

Deck wpe:

IEDncrete b I

— For PS5 anly

Average humidiby:

65000

— Member Alt. Types——

[ Steel
o ) ) v P/
[2] - Fill in the information ™ R/C
as shown. ™ Timber
(] 4 I Apply | Cancel
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Framing Plan — (Define Erection Plan)

g Bridge Workspace - PODO57084_02521 -

& [L] Materials

- [ Beam Shapes

F- [ Appurtenances

....... =L Impact { Dynamic Load Allowance
------- MFF LRFD Mulkiple Presence Factors
- [ Factors

....... (L1 LRFD Substruckure Design Settings
------- ES Environmental Conditions

------- DF  Design Parameters

= D SUPERSTRUCTURE DEFIMITIONS

------- j Impack | Dvnamic Load Allowance
------- 2 | nad Case Description
------- A Framing Plan Detail

------- m Skruckure Typical Seckion
------- 24 Superstructure Loads

[ [ Skress Limits

] |:| Presktress Properties
- [ Shear Reinforcement Definitions
[+ (] MEMBERS

------- D ERIDGE ALTERMATIVES

JuiStructure Framing Plan Details =10 x|

MNurber of spans = |'| Murnber of girders = |5

[1] - Expand the tree and double
click on the Framing Plan Detail.

Lapout I Ciaphragms I

— lirder Spacing Orientation
¥ Perpendicular to girder
Shewy

SLpport " Along support
T B — [2] - Enter the Skew and
2 00000 Beam Spacing. [3]- Then
e S click on the Diaphragms tab.

Bay | tart of| End of

Girder [t
Girder | Girder ‘

1 §75| 875
2 75| 875
3 875| B7s
4 575| ars

| k. I Apply Cancel
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Lapout  Diaphragms |

lairder Bay: I'I "I

WA SEruckure Framing Plan Details

=101 %]

Mumber of zpans = |'|

Diaphragm

Mumber of girders = |5

[1] - Click on the

Copy Bay Ta... wiioard D|aphragm
Wizard.
Support Ztart Distance Dlaphrggm NUmbEr Length End Diztance
[t Spacing [ft)
Mumber - - - of Spaces (1] - -
Left Girder | Right Gircer (ft) Left Girder | Right Gir

Diaphragm Wizard

Select the dezired framing plan spsten:

X

[2] - Select the
desired pattern
and click on Next.

I] Delete |

2

Cancel |

x
Diaphragrm Spacing
% Enter number of equal spaces per span
" Enter equal spacing per span
™ Enter groups of equal zpacing
Support diaphragm load: ID'DE":":I kip
“ Hack I |nternior diaphragm load: Im kip
—_— Lencth Mumber of
span [ft] Equal Spaces
1 53.00 3
[3] - Enter the
diaphragm information
and click on Finish.
¢ Back I Finizh I Cancel
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DX
MNumber of spans = |1 MNumber of girders = |5
Layout Diaphragms |
Giirder B ay: I‘I 'I Copy Bay To Diaphragm
Wizard...
Support Start Distance Diaphrggm Ay Length End Distance Load
Mumber (i) SR of Spaces (1t (i) (kip)
Left Girder Right Girder (1t) Left Girder Right Girder
| 0.0o0 0.0o0 0.0o0 1 0.00 0.00 0.00 0.0000
| 0.0o0 0.0o0 27 E7 2 5533 5533 5533 2.0000
| 83.00 53.00 0.0o0 0.00 53.00 53.00 0.0000
The table will populate as
shown above. i [T | Duplicate | Delete |
(] I Apply Cancel |
The schematic &
g3-0 »
) should look ¥
something like this.
5]

gg

aLge

‘\ieu.u deg.

‘\TD.D deg.

guge

aLge
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Structure Typical Section — (Define Bridge Cross Section)

' Bridge Workspace - POD057084_02521

=100x]
=7 POOOSTOS4_02521
F- (L] Materials
-~ [ Beam Shapes
[ D Appurtenances
j Impact § Dvnamic Load Allowance
e MFF LRFD Multiple Presence Factors
| D Fackors
[:I LRFD Substructure Design Settings
- EC Environmental Conditions
- DF - Design Parameters
= D SUPERSTRUCTURE DEFIMITICNS
= S Bearn - Type MTS 36
j Irpact § Dynamic Load sllawance
&% Load Case Description
- 45 Framing Plan Detail -
m Structure Typical Section [1] ?pen th% Structure TYDIC8|
e Superstructure Loads SECUon WinNdowy.
fudStructure Typical Section -8 x|
Distance from left edge of deck to | Distance from right edge of deck ta
superstucture definition ref. line | supsrstiucture definition ref. line
| o
Superztructure Definition
Deck — .
\ . th?cckness ! Fieference Line /
Leftovethang | k—J Right averhang
Deck | Deck [Cont'd]l F'arapetl Medianl F!ailingl Genericl Sidewalkl Lane F'ositionl Wearing Surfacel
Superstructure definition reference line iz Iwithin 'I the bridge deck.
Skart End
Digtance from left edge of deck to
superstructure definition reference line = |21'EBB? ft 21.B867 ft [2] Fill in the deck geometry
Digtance from right edge of deck to Ii Ii i i
superstructure definition reference line = 21.6567 ft 21.6867 ft information on the Deck tab.
Left owerhang = |4-1 BEY ft |4-'I BE7 [
Computed right overhang = |4.17 ft I“f-'I v ft
(0] 4 I Apply | Cancel |
fudStructure Typical Section - |EI|5|
Diztance fram left edge of dack to i Distance fram right edge of deck to
superstiucture definition ref, line |, sHperstiucture definition ref. line
| -
Superstructure Definition
Diack h— "
\ . th.iecckness ! Reference Line /
E f E
Leftoverthang | —— Right overhang
Deck  Deck [Cont'd) I F'arapetl Medianl Hailingl Genelicl Sidewalkl Lane Pozition | “Wearing Surfacel
- |50 4.5 kei- 2000 A ,
Deck concrete: | = [2] On the DeckiCont'd) tab, enter the
Tl el i alhss [.0000 in deck material and thickness. Leave the
|— o rest as defaults.
Deck crack control parameter: kip/in
Sustained modular ratio factor: |2'DDD
Deck exposure factar: IU'?5|J
(1] I Apply Cancel |

S:\DESIGN\65_PROGR_PROJS\OPIS\Opis61Tutorial.docx

Page 12



Opis 6.1 Tutorial

LudStructure Typical Section ]

l4—— Generc Shape
Back. Frant
Deck I Deck [Eont'd]l Parapell Medianl Raiing Generic I Sidewalkl Lane F'u:usitinnl \wfearing Surfacel
Edge of Deck Distance At Distance At .
Mame Load Casze|Measure To| Dist. Meazsured Start End grr?;t_ﬂ';:gi [4] SL{ID ahead to the
From (it (it eneric tab and select the
VT 40 Bricge Rail |locz  =lEack  =lettEoge = 000 0.00 [Right | rail type. The ramaining
W7 40 Bridoe Rail =locz =lack  =|lright Edge = 000 000|Lett ¥ fields are defaulted to the
standard rail configuration.
Mew plicate | [elete |
akK Cancel |
LidStructure Typical Section 10l x|
- (2] s
[B]; — Superstructure Definition Reference Line
Travelway 1 Travelway 2 _J
Deck I Deck [l:ont'd]l F'arapetl Medianl Hailingl Genericl Sidewall.  Lane Position |Wearing Surface
Distance From Lett Edge of | Distance From Right Edge of | Distance From Left Edge of | Distance From Right Edge of
Travehway Travelvway to Superstructure| Travelway to Superstructure| Travelway to Superstructure| Travelwsay to Superstructure
FUmber Defintion Reference Line Defintion Reference Line Definttion Reference Line Defintion Reference Line
At Start (4] At Start (B) At End (&) At End (B
(ft) (it (1t] (it
—LRFD Fatigue
Lanes available to trucks:l -,
[~ Owveride Truck fraction: I_ ‘ [5] On'th Lane Fosition tab' New | Duplicats | Delste I
: select the compute button.
Compute Lane Positions Zl
QK | Apply | Cancel |
Distance From | Distance From | Distance Fram | Distance From

Left Edge of Right Edge of | Left Edge of Right Edge of
Travelway to | Travebway to | Travelway to | Travelway to
Travelway | Superstructure | Superstructure | Superstructure | Superstructure
Mumber Definition Definition Cefinition Definition
Reference Line| Reference Lineg | Reference Line

Reference Ling
At Start (48] At Start (B) At End (&) At End (B)
(it (1t) (ft1 (it
1 -20.00 20.00 -20.00 20.00

Anply [6] Click on Apphy

Page 13
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fidStruckure Typical Section

Diztance from left edge of deck to i Diztance fram right edge of deck ta

superstiucture definition ref. line

|, superstiucture definition ref. line

Deck
1 thickness

L_ Superstructure Definition
| Reference Line

=

Left overhang

| T

——— Right overhang

Deck I Deck. [Eont'd]l F'arapetl Medianl Hailingl Generiu:l Sidewalkl Lane Pozition § |

Wearing suface material IFUtUlE WS

D escriptior: IFuture Wwearing Surface (10psf - u

Wearnng surface thickness = I'I.DDDD i
Wearing suface density = |1 20000 o

per square foot. Mow click on Ok

[7] On the Wearing Surface tab, the info
is defaulted to our standard 10 pounds

Load caze: IDW

Cancel

434"
Your typical section schematic will
naw [ook something like this.
4[:"—0“
Declk Thickness 8" 1" Future WS
i f Travehyay -1 \. |
1 G2 =3 G4
4I_2II 4@8'—9“ = 35I_DII 4I_2II
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Stress Limits, Prestressed Properties, Shear Reinforcement Definitions

= (] SUPERSTRUCTURE DEFIMITIONS

------- j Impact J Dynamic Load Allowance
------- 2t | nad Case Description

------- £ Framing Plan Detail

------- m Struckure Typical Section

------- =& Superstructure Loads

[#]-- [ Skress Limits

- [:l Prestress Properties

- [ Shear Reinforcement Definitions
[+ D MEMBERS

------- (] BRIDVGE ALTERMNATIVES

These next 3 folders contain our

standard input. Check them to
Make sure they fit your bridge.

In the Prestress Properties window, you select the prestress loss method.
Use the Approximate Loss method for the first run. If you need more
capacity out of your beam, you can use the refined loss method (with
approval of the Bridge Design Engineer). If you use the refined method,
you need to use transformed section properties (in the control options
tab in the member window—page 99). With the refined method, you
can choose if you want to include elastic gains due to shrinkage of deck.
See AASHTO 5.9.5.4 for Refined Loss Method.
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Member Alternative — Defining Individual Beams

Now it’s time to define the members. For each step, enter the data for
both the exterior beam and interior beam before moving on the next
step.

=

MEMBER.S
|_;—_| ..... I Gl

<& Member Loads

E Supporks
I_:l MEMEBER. ALTERMATIVES

I ##Ft Tvpe 244 exterior (E) (C
LI Default Materials
j Impact | Dwnamic Load allowance
LL Live Load Distribution
{Eﬁ Shrinkage Time
E Biearn Details

#-- [ strand Lawout

1 Deck Profile
=1 Haunch Profile
B Shear Reinforcement Ranges

(L] Paints of Inkterest

Expand your tree as shown,

Open the exterior member
alternative.
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EMemher Alternative Description

Member Alternative: IEE ft Tope MTS 36 exteriorn

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

=10l |

Enter the Member Alternative
name.

Descrption;

ﬂ k aterial Type: |F"restressed [Fretenzioned

Girder Type: IF'S Frecast |

[«

Default LUnits: |L|5 Custamary j

|'I3ir|:|er praperty input method

% Scheduls based The analysis mode is set to
€ Cross-section based the Virtis/Opis engine.

Analyzis Maodule
ASD: [vitis 45D 7]

Default rating method:

LFD: [vinisLFD =]
LRFD: [Qpis LRFD 7]

-~ Axdditional Gelf Load |LRFR
Additional zelf load = kipft

1

Additional zelf load =

— Crack contral parameter [£]
Top of beam: kipfin

Battom of beam: kipdin

— Exposure factor

Top of bean;

i

Bottom of beam:

=

LRER: |vitis LRFR =]
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=10l ]

i Member Alternative Description

Member Alkernative: |E3 ft Type MT5 56 extenar

LRFD

LRFR

E| Fuoints of [ntenest

Generate at tenth points

[ Generate at zection change paints
Generate at uger-defined points
121 Shear Computation Method

O lgnore

& General Procedure

O Simplified Procedure

|71 Loss & Stress Calculations

8 Use gross section properties

{3 Use kransformed section properties
171 Multi-span analysis

& Continuous

{3 Continuous and Simple

LFD

E| Fuoints of [ntenest

Generate at tenth points

[ Generate at zection change paints
Generate at uger-defined points
121 Shear Computation Method

O lgnore

O Usze AASHTO 1979 Interim code
& Use cument AASHTO

E| Fuaints of [nterest
Generate at tenth pointz
[ Generate at zection change points
Generate at uzer-defined points
121 Shear Computation kMethod
O lgnore
) General Procedure
O Simplified Procedure
171 Loss & Stress Calculations
&) Use gross section properties
O Use tranzformed section properties
11 Multi-zpan analysis
& Continuous
O Contiuous and Simple
[ Ignore design & legal load shear
O Ignore permit load shear
[ Consider legal load tensile concrete stress
[ Conzider permit load tensile steel stress

Feview the Control Options
tab. Make sure they are set
hiow yol want them.

k. Apply Cancel
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Explanation of Control Options

As a general guideline, | recommend leaving the settings as defaulted in the
templates. For special cases, see the discussion below.

LRFD

Points of Interest

e This is available only for a steel, prestressed or reinforced concrete
member alternative.
¢ Include POl’s as section change points if you have a flat slab or a steel
bridge.
Shear Computation Method

e This input field is available only for a prestressed or reinforced concrete
member alternative.
e Use the General Procedure setting.
Loss & Stress Calculations

e This input field is available only for a prestressed concrete member
alternative.

e Select the section properties to be used in the concrete loss and stress
computations.

e |Initially, use gross section properties. If you have a situation where you
need to stretch out your beam, you may use transformed section
properties. If you use transformed section properties, also use the refined
loss method for your prestress losses. The loss method control is in the
Prestressed Properties window.

Multi-span analysis

e This input field is available only for a prestressed concrete member
alternative.

e The Continuous 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
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advantage of the continuity connection to reduce the maximum positive
moment at mid-spans.

e 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.

LRFR

Points of Interest

e This is available only for a steel, prestressed or reinforced concrete
member alternative.

¢ Include POl’s as section change points if you have a flat slab or a steel
bridge.
Shear Computation Method

e This input field is available only for a prestressed or reinforced concrete
member alternative.

e Use the General Procedure setting. If you're having shear issues use the
following guidelines:

o For a new bridge, adjust the shear spacing or hoop size until you
satisfy the code.

o For arehab, redeck, widening, etc, discuss your issue with Bridge
Management Section and the Bridge Design Engineer to see if
ignoring the shear rating is appropriate.

Loss & Stress Calculations

e This input field is available only for a prestressed concrete member
alternative.

e Select the section properties to be used in the concrete loss and stress
computations.

e Use the same setting that you used in the LRFD section.
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e |f you're designing a rehab, redeck, widening, etc, you may sharpen you
pencil, if needed, by using transformed section properties and the refined
loss method. Discuss this with Bridge Management Section and the Bridge
Design Engineer to see if this method is appropriate.

Multi-span analysis
e Use the same setting that you used in the LRFD section.
Ignore design & legal load shear

e This input field is available only for a prestressed or reinforced concrete
member alternative. Discuss use with BMS.
Ignore permit load shear

e This input field is available only for a prestressed or reinforced concrete
member alternative. Discuss use with BMS.
Consider legal load tensile concrete stress

e This input field is available only for a prestressed concrete member
alternative. Discuss use with BMS.
Consider permit load tensile steel stress

e Check this box to check LRFR spec article 6.5.4.2.2.2 in an LRFR rating. This
input field is available only for a prestressed or reinforced concrete
member alternative. Discuss use with BMS.

LFD

Points of Interest

e This is available only for a steel, prestressed or reinforced concrete
member alternative.

¢ Include POl’s as section change points if you have a flat slab or a steel
bridge.

Shear Computation Method

e This input field is available only for a prestressed member alternative.

¢ A new option was added to check the shear rating using the AASTHO 1979
Interim Code. If you are rehabbing a bridge that was built prior to 1979
and are having shear issues, discuss this option with BMS and the Bridge
Design Engineer.
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= (L] MEMBERSS
=

Ia

- Member Loads

....... E Supparts
- (L] MEMEER ALTERMATIVES

g I a3ft Type MT3 36 exterior (E) ()

I.I Default Materials

. j Impack | Dyvnamic Load Allow:
w kb Live Load Distribution

{9 shrinkage| Time
E Beam Details

. [:| Strlalnd Layaut

LA Default Materials

=101x|

Member Alermative Mame: I83 ft Type MT5 36 exterior

Check the Default Materials
to make sure everything is
correct.

Deck concrete: [ENERS

Deck reinforcement: | Grade G0

Beam concrete: |F‘re - 2009 7 ki)

Mild reinforcement; IGrade ]

£ Member Loads

& Supports
D MEMBER. ALTERMNATIVES

M T #4# Ft Tvoe ###4# interior (E) (C)

Stirups: |Grade ]

Prestress tendons: ID,E" [Pd-270) LR

Lo Lef L Lo

Apply |

Cancel

5 [ MEMEERS
- I al
b e Member Loads

e Supports
- D MEMBER ALTERMATIVES

------- LT Default Materials

B I 83ft Type MTS 36 exterior (E) (C)

Span Detai | Stress Limit Hangesl Slab Interfacel

fuYBeam Details

------- j Impact § Dynamic Load Allowance

Beam Projection

....... L |ive Load Distributi Span Girder Prestress -
------- T shiiogeitoe el I b |Prperes o | T
"""" I, Beam Detais 1| Type MT 36 - 2" Grid *|pre - 2008 (7 ksi) x|oE "t > 7.5000 75
|:| Strand Layout
b b Span 1
------- =1 Deck: Profile \
....... &= Haunch Prfile Open the Beam Details
------- 2 Shear Reinforcement Ranges window and assign your
------- [ Paints of Interest o
5 Ia beelm) type. Fill |qthe
o %Member Loads remaining information on
; Supports i
B (] MEMBER ALTERNATIVES the Span Detail tab.
Fl- T ## F Tvoe ###4# interior (E)(C)
0K | Apply | Cancel |
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1o/
Span Detall  Stress Limit Ranges | Slab Interface |
Start End
Nis':::ar Matne Diztance L?::gth Diztance
(it) (#)
1 ™| 7 k=i Stress Limits ™ 0.00 a4 .25 g4 .25
Open the Stress Limit Ranges tab
and click on New. Fill in the
required information. The length is
entire length of the beam.
MHew | Duplicate | Delete |
QK | Cancel |

=10l x|

111 Beam Details

Span Detaill Stress Limit Ranges  Slab Interface |

Interface type: IIntentiu:unaII_l.J Roughened j

Default interface width o beam widths v

Interface width: I i

Coheszion factar: ID'EBD kg
Friction factar: I-I .0oo

On the Slab Interface tab,
change to Intentionally
Roughened. Enter the

values as shown. Refer to

AASHTO 584.3

o« |

Cancel |
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If you have a symmetrical cross section, you can link beams G3 and G4
to G2, and G5 to G1. To do this, follow the steps below.

| AT _Ioix]
------- Member name: |'33 Link with: | Mone j
= I Gz o Descriptior: a1
o b Memb G4
G5
e z Suppo Mone
= EMEFB: Existing| Current| Member Aternative Name| Description)|
[2] Select the
member you want
Mumber of spans: I'I _|: to link to in the b ID.DDD b/t
Span
. sanl dropdown box.
Lft)
/ 1 53.00
:j:’< [1] Double click G_S to open [3] OK
me T 63 the Member window.
- I G4 W
o T a5 (1] I Apply | Cancel

Repeat this procedure for the remaining beams. If your cross
section is not symmetrical, enter the beam data individually.

Now go back to page 13 and follow the same steps for G2, the
interior beam.
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Now enter the deck information for beams G1 and G2.

B [ MEMEERS
B I &1
b g Member Loads
z Supports
[:l MEMEER. ALTERMATIVES
B I 83 ft Type MTS 36 exterior (E) (C)
v BT Default Materials
. :1,_ Impact / Dynamic Load Allowance
oo LE Live Load Distribution
{I} ShrinkageTime
ﬁ Bearn Details
(27 strand Lavout
: & Span 1
- =1 Deck Profile
- 71 Haunch Profile
- ¥ Shear Reinforcement Range
- [ Poinks of Inkerest

[1] Open the Deck Profile
window.

fidDeck Profile

Tupe: IF'S Precast |

Deck Concrete I Fleinfu:uru:ementl

Idaterial

Support
Mumker

Start
Distance

(ft)

End
Distance

[fta

Structural
Thicknesz

(in]

Lencth
[t

Start Effective
Flange Width
[=tel)
in}

End Effective
Flange Width
(=l
(ir)

Start Effective
Flange Wyidth
[LRFLC]
(in}

End Effective

Flange Width

[LRFL
(in}

Compute Deck Profile from Structure Typical Section |

[3] Enter the
structural thickness
(1/2" less that the
deck thickness).

Total deck thickness entered on the Stucture Typical Section window = IB-UUUU g

Enter a structural thickness to use when computing the effective flange width: 7.5

[2] Click on the Compute

button.
N

LCompute franm
Typical Section. . |

[4] Click OK
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i
Type: IF'S Precast | .
Exterior Beam
| Heinforcementl
Start Effective | End Effective | Start Effective | End Effective
Start Encl Structural
| Support ) Lencth . A Flange \Width | Flange Width | Flange Width | Flange Width
hzterial Number DISE:)I‘ICE () Dls(t:]nce Thlc(lic:)ess (Steh) (Steh) (LRFD) (LRFD) n
[iny [in) (in) (i)
2 Ol (I 0.0 g3.00 §35.00 75000 102 5004 102.5004 102.5004 102.5004 |5
The following information will be filled in
as shown. There is no need to enter any
data in the Reinforcement tab unless you
have a continuous-for-live bridge.
Compute from MHew | Duplicate | [elete |
Typical Sechan...
k. I Apply | Cancel |
ioix
Type: |PS Precast| .
{Deek Tancisie')| Reinforcement |
l Start Effective | End Effective | Start Effective | End Effective
Start End Structural
| Suppordp Length ) . Flange Width | Flange YWidth | Flange Width | Flange Wickth
Materiall 1 mper D'SE%”CE () D'Sgﬁ)nce Th":(}i‘:jess (Stel) (Std) (LRFD) (LrFDy "
Lir) (im) (im) (im)
oo 1T 0.00 83.00 83.00 75000 105.0000 1050000 1050000 1050000 |5
Compute from MHew | Duplicate | Delete |
Typizal Section...
Ok, I Apply | Cancel |
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J
Mg

EVS
8
s
5/8H

83 ft Type MTS 36 exterior (E) (C)
&I Default Materials
— Impact / Dynamic Load Allowance
gitr. Live Load Distribution
@ Shrinkage,/Time
8, Beam Details
- [ strand Layout
& Span 1
=1 Deck Profile

Double click here to
open Haunch Profile

= Shear Reinforcem
(3 Paints of Interest

B

FYPS Haunch Profile o %]

il w2l [1] Enter haunch clata for

exterior beam
z iz
ZL_AI Z4

Start Endl
Support ; Length _ 71 7z 73 74 e 2 3
Number D'Sg:]“ce () D'Sg:)“ce (in) (in) ) ) ) fin) (in)
1 = 0.00 53.00 §3.00 0.0000 0.0000 0.0000 26.0000 16875 06250 0.5000
IPS Haunch Profile =10l x|
| |
I Y-I %
\w [2] Enter haunch data for
- - interior beam
zz zz
Start Endl
Suppart X Lerngth X i1 2 bl Y3
e (t) e (i) (i) (i) (in)
1 LI 0.o0 8300 83.00 0.0000 0.0000 07500 0.0000

Mew | Duplicate | Delete |

Ok, I Apply | Cancel |
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S I 83 ft Type MTS 36 exterior (£) ()
------- &1 Default Materials
------- 1 Impact / Dynamic Load Allowance

POl's are automatically

....... L | ive Load Distribution generated at the strand
------- {i} Shrinkage/Time transfer locations, critical
"""" B, Beam Details shear locations and
S D SZ”Sdpj’"i“t harped locations. So
,,,,,,, 5= Deck Profile there is generally no need
....... B Haunch Profile to enter additional POl's.

------- £ Shear Reinforcement Ranges
------- BEFoints of Interest

' [~NLive Load Distribution , 10| x|

Standard LRFD |

Action: I Deflection LI

Distribution Factor
Support| Sor_|Lengtn] (5 (Lanes)
T ® (ft) 1 Lane Mutti-Lane / :
1 | o000 8300/ 8300 0.240 0.510- [1] These fields will now
\ be populated.
[2] You can view the
Compute f calculations by clicking
ompute rom . .
Typical Section... this button or by opening | Delet |
the Spy Glasses.
[3] Repeat for Interior Beam.

*< You can also compute the
standard dist. factors if you

wish, but it is not necessary.
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Prestressed Design Tool

(] MEMBER ALTERNATIVES

= I 83Ft Type MTS 36 exterior (E) (C)
It

[1] Click here to select member. FEe

mprestress Design Tool

Span . Stress Harp Distance
PassiFaill 1 e Beam Shape Material Limit Strand Config ()
Pass 1 Type MTS 36 --- 2 Y| Pre - 2008 (7 k ¥J|7 ksi Stress ¥ ||Harped bd | 33.00
=

[2] Click on 2 |from the top [3] Select data above as
menu to start the prestress appropriate
design tool. ki -

G2 Review Detais | [Eomptite Spar

=& Member Loz

Lpply Al |

Span Number 1 |
Number of strands = 36 s
Jacking P = 1581.93 kips , [4] Click on Compute
Eccentricity at mid-span = 11.54 inches .
Eccentricity at end = 6.20 inches Span. then App'y Span if a
Initial PS Loss = 9.58% Final PS Loss = 21.88% H
Initial PS force (after initial loss) = 1430.45 kips pat‘tern s found'
Effective PS force (after all loss) = 1235.87 kipsl

The Prestress Design Tool will calculate both a strand pattern and
a shear steel design (if no shear steel has been defined yet). If no
strand pattern is found, it doesn’t mean that there is not one that
will work. You will need to enter one and check it. A good starting
point is to fill the bottom two rows, add a few harped strands, and
then analyze the beam. See Appendix B for a procedure for

designing from scratch. If a strand pattern is found, it is likely to be
under designed. You will need to analyze the beam to check for
failures and adjust the pattern accordingly. The shear pattern will
likely be OK, but will not match our standard spacing. Concentrate
on the strand pattern first, then move on to the shear design.
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Analyze Beam

o
‘ * Design Review {~ Rating | Design Method ILHFD ﬂ
Lpalpsiz Tupe
’V & Standard O Sdvanced | [1] Cllck on from the top
Wehicles | Output | Engine | Description | menu open the AnalySIS
Traffc Diroction: Settings window.
[T - |rec_ i Refrash Temporan Vehicles.. | Advanced...
Both directions A
Wehicle Selection: Wehicle Summary:
=- V_ehicles Add_ i = D_esign Yehicles
EJ- Standard Design - Design Loads
i ibernate Milikany Loading - HL-93 [U5)
CHL-93(51) LI - Pemit Loads
“HL-93 [US) = Fatigue Loads
-HS 20(51) = - LRFD Fatigue Truck [US]
“HS 2044 '?m"e
- LRFD Fatigue Truck (1] o | =
‘.. LRFD Fatigue Truck [LIS] OpenjiEmylats E
5 A
= QBEE':I ADTT 0.9 Factar Trusk Templates | Desc;’u/ | Analysiz | Owaner | Public/Private |
i ’ Default Design Review -51... D Desigh-Review Public
- User Defined Default Design Review - US. .. [3] SEIECt a template’ then Design-Review Public
- Tempuorary EMERGY TRANSPORT click on Open_ Rating OPSE14.. Private
goat e Design-Review  OPS$US0..  Private
Goat R lyzis event Flating OPS$USD..  Private
LRFR Yirtiz/Opiz' luziz event Rating Public
rati Virtiz/Opiz' ne lyziz event Rating Public
1 alt Wirtis/Opis' new analysis event Rating Public
Reset Clear Open Template [2] CIICk here tO Open the
template window.

- — - — |

fgl Bridoe Workspace - POD057084_02521 -0 x|

g 0.6 " Strand Propetties ;I
- [Z1 shear Reinforcement Definitions

: [ vertical

ﬂ #5 Stirrups

“eee () Horizontal

& (2] MEMEERS

I Gl

- 24 Member Loads

z Supporks

MEMEBER. ALTERMNATIVES

[4] Right click here
and select Analyze.

&Ll Default Materials Expand Branch

j Impact [ Dvnamic Load Allow Callapse Branch

b LiVE.. Load Dilstributicnn Open
g {E’ Shrinkage/ Time - |
ﬁ Beam Details apy
B [ Strand Layout DElF‘fte
. & Span 1 Review
- 1 Deck Profile I
- =1 Haunch Profile Schefitatic
- = Shear Reinforcement Range e e Wi e
[Z Poinks of Interask LI
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Spec Check Results

=- POODS7084_02521
= 5 Beam - Tpe MTS 36
= G1
= 83 ft Type MTS 36 exterior
Wizard cormputed distribution factors
- Opiz_LRFD
spec Check Results [Thursday Jan 07, 20710 1%
- LogFile
e B3R _Tupe MTS_36_exterior

Open the Analysis Output &
and double click on the Spec
Check Results

This gives you a summary of the Specification Results and a table
for each of the articles checked. The next page shows a sample of
this report. You can easily zero in on failure locations and adjust
the strand pattern accordingly. You can also open the Spec Checker
for in depth calculations.

ificati ks / jor - -
&l Specification Checks for 83 ft Type MTS 36 exterior - 21 of 614 [O] x|
=0 Superstructure Cornponent Specification Reference Limit State | Flex, Se... | Pass/Fail |
--{:I Prestress Calculations +/ 2.5.2.6.2 Criteria for Deflection FES Paszsed
--{:I Stage 1 5.11.4.2 Bonded Strand RS General Cornp,
w1 Stage 2 5.4.2.5 Poisson's Ratio N7k General Camp.
=1 Stage 3 5.4.2.6 Modulus of Rupture M7, General Cornp,
B-Cae3ft Type MTS 36 exterior 5.7.2.2 Rectangular Stress Distribution M7A General Comp.
[dSpan1- 0.00f +'5.7.3.2 Flexural Resistance (Prestressed Concrete) RS Passed
[dgpani- 23 All code checks ' 5.7.3.3.2 Minimum Reinforcement M7, Passed
dSpanl- 205f are contained V5825 Mln|mum Trans.\-'erse Remforcement. M7A Passed
[dSpani- 8.30f L +/ 5.8.2.7 Maximum Spacing of Transverse Reinforcement M Passed
@ Span 1- 1E; 0 & inside the + 5.8.3.3 Nominal Shear Resistance /A Passed
& Sp Cian s appropri ate folder. 5.8.3.4 Procedures for Determining Shear Resistance P2 General Cormp.
pan 1- 24.90 ft ¥ 5.2.2.5 Longitudinal Reinforcerment M/, Failed
O span1- 3238t hld, 5:8:4I1nterfgce Shear Transfar N8 Mot Required
-3 Sa 1 3' ' M4 5,8.4.4 Minirum Area of Interface Shear Reinforcement M Mot Required
= - 41,50 ft, f( KEY: \ + 5.0.4.2.1 Compression Stresses I Passed
O Span1- 4980 ft ) . v 5.9.4,2.2 Tension Stresses Mfd, Passed
(O Span1- 50,63 ft Code Calculation Computation of Yo NP General Carmp.,
O span1- seaofe v Code Check - Pass Cracked_Moment_of_Inertia Section Property Caloulations Positive ... General Camp.
[ Spanil- 6640 f X Code Check - Fail Cracked_Moment_of_Inertia Section Property Calculations Megative... General Carnp.
[ Spani- 74.70ft 0 . PS_Basic_Properties Calculation Ifa General Comp.
(O Span1- 8005 ft, Code Section N/A PS_Gross_Corposite_Section_Properties PS Gross Camp... M7, General Carrp,
(O Span1- 8063 f
(dSpan1- =200t
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Specification Check Summary

Article Status
Initial Stress at Transfer (53.94.1.1,594.1.20) Pass
Final Stress due to Permanent and Transient Loads (59421, 59427} Fail
Flewe (5732, 57331 Pass
Shear (5.833,5825, 58275835 Pass
Deflection (5.7.3.6.2) Pass

Final Tension Stress due to Permanent and Transient Loads

Location Allowable Stress Actual Stress Top of Beam Actual Stress Bot of Beam Ratio | Code

(ft) (ksi) (ksi) (ksi)
0.000 0.50 -0.10 -0.61| 99.00| Pass
2375 050 -0.78 -247| 99.00| Pass
8300 0.50 -1.44 -1.50| 99.00| Pass
16.600 0.50 -2.14 -0.47| 99.00| Pass
24.900 0.50 -1.56 0.18] 2.75| Pass
32375 050 -2.70 046) 109| Pass
33.200 0.50 -2.73 0.50) 1.01| Pass
41.500 0.50 -2.86 D66 077 Fal
49 800 0.50 -2.73 0.50) 1.01| Pass
50625 050 -2.70 046) 109| Pass
58.100 0.50 -1.56 0.18] 2.75| Pass
66.400 0.50 -2.14 -047| 99.00| Pass
74700 050 -1.44 -1.50| 99.00| Pass
80.625 0.50 -0.78 -247| 99.00| Pass
83.000 0.50 -0.10 -0.61| 99.00| Pass
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If you have failures, open the strand layout and modify the strand
pattern. Then re-analyze. Repeat this until you have a strand

Opis 6.1 Tutorial

pattern that works all beams.

IGlL

|';'| ..... :I G2

& Bridge Worlkspace - PO0057084_02521

=

2= Member Loads

& Supports

[_:I MEMBER. ALTERMATIVES
En

I 53 ft Type MTS 36 exterior (E) ()

- [ strand Layout

- 2 Shear Reinforcerment Ran

&1 Default Materials

-1 Impact / Dynamic Load allowance
L Live Load Distribution
& shr inkage,/Time
"%, Beam Details

If you need to modify your
strand pattern, open the Strand
Layout Window.

1 Deck Profile
=1 Haunch Profile

(3 Points of Interest

2 Mermber Loads ;I

————
mStrand Layout - Span 1 =10 x|
Bk &aé | B@% - e% v[|
Description Type Mites:
’7  PandCGS anly & Stiandsin ows Strand positions generated by the REVISED method.
Please referto Help for a description ofthis method.
Strand Configuration Type ¥ Symmet
 Staight/Debonded Smmet
' Haped
" Harped and straight debonded . .
® &
' Mid span ®®
Harp Paoint Locations . .
* Left end __ | Distance | Radiuz|
I e s >
E 33.00 |0.0000
Right 33.00 |0.0000 >< ><
>C K
> <
Modify the strand pattern by clicking on <X
strands to add or delete. It may be KX
necessary to delete all harped strands XK
first, then add the revised strands back in. o O
o @
o O
o O
> K

aK Apply Cancel

Murnber of strands = 34

MNumber of harped strands = §

<

CG of strands (measured from bottorn of section) = 9.06 in
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Within a couple iterations, I found a pattern that worked for all
stresses and flexure. Next, add this same pattern to the interior
beam and analyze it. After doing that, I found it to be satisfactory.

Now I need to add our standard shear reinforcing and analyze it.
Since we don’t have a standard for the Super Girder shapes yet, |
will start with the pattern for the MT-28 and modify as I go.

Shear Reinforcement Ranges

11PS Shear Reinforcement Ranges -10] x|

| ‘ o Start Distance .I .Spacim. o

(Veiical}| Hozortal |
Span: |1 'I
Extends Start : End
Name ito | Distance “S‘":;f;s"f Sp;f;"g "e('gh Distance
Deck (tt) ()
|#5 Stirrups H o | 0863 1 0.0000 0.00 063
#5 Stirrups =l O 063 16 11.7097 1561 16.24
#5 Stirrups = | 16.24 26 238957 51.77 68.01
#S Stirrups Er r 65,01 16 11.7087 15.61 8363
The Stirrup Wizard came up with a stirrup pattern because
St i there was not one previously defined. We dont want to use that
SERLS pattern so click on the wizard button. The wizard will overwrite

the existing pattern.

[ UK | Apoy | Cancel |
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Stirrup Wizard

Span: I 1 - I Start distance; 017 it

I_ mIEnds [0 dec .
v rendkiacess [1] Enter the start distance

[ (=100 /I/uplicate | Delete |

as 0.17'(2") and check
Extends Into Deck

I
[2] Enter the stirrup spacing
for the left half of the beam
ending just short of midspan.

W Finish by spmmety

™ Even number spaces

Reeint. Mumber of SpEcing
Rlame Spaces (ir}
#:3 Stirrups | 2 5.0000
#:3 Stirrups | g 5.0000
#:3 Stirrups | 4 12.0000
#:3 Stirrups | 1 15.0000
#:3 Stirrups | 13 24.0000
— Syrmetny

* 0dd number spaces

[3] Check the Finish By Symmetry and the Odd
Number Spaces buttons. Do not use Even Spaces
unless your spacing gets you to the exact center.

[4] Click Apply and it will mirror your

pattern about the center of the beam.
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41PS Shear Reinforcement Ranges - 10| x|
‘ Start Digtance » .Sgacing.
Yertical | Holizontall .
— [1] Uncheck the stirrups that
Spar; |1 - .
R do not extend into the deck.
Extends Start ; Enct
Mame into Distance N;:'u:;rsof szlf;ng Le(:g(h Distance
Deck (1) (ft)

#5 Stirrups =l 0170000 1 0.000000 0.00 047

#5 Stirrups =l 0170000 2 £.000000 1.00 147

#5 Stirrups = 1.170000 & £.000000 4.00 517

#5 Stirrups = 5170000 4 12000000 4.00 917

#5 Stirrups = = 9170000 1 18000000 150 1067 [2] Since this spacing exceeds

#5 Stirrups hd = 10670000 15 24000000 30.00 40 67 24 inches. divide it into two

#5 Stirrups = & 40 670000 1 34.920000 291 43 58 ’

#5 Stirrups = & 43560000 15 24000000 30.00 73.58 equal spaces. Use 2 spaces at

#5 Stirrups = 735280000 1 18000000 150 7508 17.46 inches.

#5 Stirrups N 75080000 4 12.000000 4.00 79.08

#5 Stirrups M 79.030000 g £.000000 4.00 83.08

#5 Stirrups = §3.080000 2 £.000000 1.00 84.08

Stirrup Wizard. .. I MHew | Duplicate | Delete |

K I Apply | Cancel |

Now re-analyze the exterior beam and check the shear specs.

Keep tweaking the reinforcement until you are able to satisfy shear
requirements. If you still have longitudinal reinforcement failures
in the mid span region, they can be ignored if they meet AASHTO
5.8.3.5, pg 5-83.

The area of longitudinal remnforcement on the
AASHTO 5.8.3.5 flexural tﬂ_nsicm side 4:_5f the memhv_e;r need not exceed fthe
area required to resist the maximum moment acting
Page 5-83 alone. This provision applies where the reaction force or
the load introduces direct compression mnto the flexural
compression face of the member.
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When your shear requirements are met, enter the same shear data
for the remaining beams. The easiest way to do this is to open both
shear windows side-by-side and transfer the data. Then analyze the
remaining beams. Be aware that in the spec check summary shear
table, the failures are not colored red as they are in the other
tables. This is a bug and has been reported.

You can also check the actual Spec Checker & for more

information on values of variables and code equations.

41 Specification Checks for 83 ft Type MTS 36 exterior - 21 of 614
EID Superstructure Component

-0 Prestress Calculations
-0 Stage 1
@0 Stage 2
=0 Stage 3
=3 83 ft Type MTS 36 exterior

-1 Span1-
55 Span 1 -
- Span 1 -
[0 Span 1 -
55 Span 1 -
- Span 1 -
[0 Span 1 -

55 Span 1 -
- Span 1 -
[0 Span 1 -
55 Span 1 -
- Span 1 -
[0 Span 1 -
55 Span 1 -

0.00 fi.
228t
2,05 ft.
8.30 ft.

16,60 .
24,90 ft.
323Eft
- 33.20f

- 49.80 ft.

30,683 ft.
58.10 ft.
66,40 ft.
7470 ft
20,05 ft.
80.63 ft.
g3.00 ft.

=101 x|

Specification Reference

Limit State | Flex. Se... | Pass/Fail

Vv 2.5.2.6.2 Criteria for Deflection
5.11.4.2 Bonded Strand

5.4.2.5 Poisson's Ratio

5.4.2.6 Modulus of Rupture

5.7.2.2 Rectangular Stress Distribution

All code checks
are contained
inside the
appropriate folder.

v’ 5.7.3.2 Flexural Resistance (Prestressed Concrete)

Vv 5.7.3.2.2 Minimum Reinforcement

v 5,8.2.5 Minimurm Transverse Reinforcement

Vv 5.8.2.7 Maximum Spacing of Transverse Reinforcemeant
v 5.8.3.3 Nominal Shear Resistance

5.8.3.4 Procedures for Deter mining Shear Resistance

X 5.8.3.5 Longitudinal Reinfarcement

rd KEY: Y

Code Calculation
+ Code Check - Pass
¥ Code Check - Fail
& Code Section N/A

MAS.2.4 Interface Shear Transfer

NA5.8.4.4 Minimur Area of Interface Shear Reinforcemeant
Vv 5.9.4.2.1 Compression Stresses

Vv 5.8.4,2.2 Tension Stresses

Camputation of Yp

Cracked_Mornent_of_Tnertia Section Property Calculations
Cracked_Moment_of_Inertia Section Property Calculations
PS_Basic_Properties Calculation

PS_Gross_Composite_Section_Properties PS Gross Comp...

M
M4
Mis
/A,
Mis
M
M/a
M
M4
Mis
/A,
Mis
M
M/a
M
M4
Mis
Positive ...
Megative...
M
M/a

Passed
General Cornp.
General Comp.
General Cornp.
General Comp.
Passed
Passed
Passed
Passed
Passed
General Cornp.
Failed

Mot Required
Mot Required
Passed

Passed
General Comp.
General Cornp.
General Comp.
General Comp.
General Cornp.
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Bridge Rating

When you are satisfied with the design, check the rating. Open the
analysis settings and select the LRFR Rating. Then run the
Analysis for the entire structure definition.

41 Analysis Settings

| f* Design Review = Rating ‘ Design Method: ILHFD

Analysiz Tope
[ {*! Standard ! Advanced

Wehicles | Elulpull Enginel Descriptionl

it [EEeE Refresh Temporary Yehicles.. | Advanced..

Both directions -
Yehicle Selection: Yehicle Summary;

[=]- Vehicles Add_ to =) Design Yehicles
£ Standard DSty =) Design Loads
i i lbernabe Militany Loading . | - HL-33 [JS)

- HL-93 [S1) i Permit Loads

- HL-93 (US] £} Fatigue Loads

HS 20(51) ... LAFD Fatigue Truck [US]
- HS 2044 Remove
- LAFD Fatique Truck (51 from.
.. LRFD Fatigue Truck [US] Analysis

El- Agency €«
o LowADTT 0.9 Factor Truck _l

- Jger Defined
- Temporary

Reset | Clear | Open Template

Open Template x|

Templates | [escription | Analysiz | Owrnier | Public/Frivate |
Default Design Review - 51 ... Design-Review Event Design-Review Public
Default Design Review - US...  Design-Review Event Design-Review Public
EMERGY TRAMSFORT WirtigdJ pis' new analysis event Rating OFS3U14.. Private
goat -Feview Event Design-Review  OPS3US0..  Private
Goat R i Rating OPS$J50...  Private
[2] Select LRFR Rating Rating Public
rating Fiating Public
rating-member alt pis' new analysiz event Rating Public

Delete | Open I Cancel
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j Impact / Cynamic Load Allowa
4 Load Case Description

& Framing Flan Detail

i Structure Typical Section

& Superstructure Loads

A [ Stress Limits

- [ Prestress Properties

- [ Shear Reinforcement Definition

[4] Click on the
superstructure definition,
[5] Then the Analyze

button

= [ MEMBERS

..... I 1
..... I ==
- I G2
........ I 4 (G2
........ I s (G1)

Analysis Progress

- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location -
- Location - BO.0555 ()
- Location - 80.0555 (f)
Completed Specification Check.
Info - Finished LRFR specification chec
Info - Populating specification checking
Info - Finished populating specification c

B Analysis Event

Info - Analysis completed!

Jd

Jd

Once the analysis is
complete, you can review
the Rating Log by [1]
scrolling up and down in
this window, [2] click on the
View Rating Log button, or
[3] Open the Analysis
Results &= and
double-click on the log file.
Look for any warnings that
may indicate an error in
your model.

Wiew Fating Log |

Print

S:\DESIGN\65_PROGR_PROJS\OPIS\Opis61Tutorial.docx

Page 39



Opis 6.1 Tutorial

To view the rating results, click on the member in the Member
Alternatives folder that you want to view, then the View Analysis
Report BH button will activate. Click the button and the following
window will appear. You can only view the rating for one member

at a time.

4l Analysis Results - 83 ft Type MTS 36 exterior - O] x|
Report Type Lane/lmpact Loading Type Digplay Format
IHating Results Summary LI [6 45 Fequested O Detailed ISingIe rating level per row ;I

Locatian

L) LI ory ] [ =20.00 - e
HL-83 (US) | Truck + Lane | LRFR {Opersting 5544 1.540 5300 1-(10.00 STREMGTH-l Concrete Shear Az Requested (42 Requested

1.
1
Type 3 Axle Load : LRFR : Invertory 4523 1.849 4150 1 -(50.0) SERWICE-Nl Tensile Stress Az Requested ;A= Requested
Type 3 Axle Load i LRFR iCperating 7144 2558 41.50 1 - (5007 :3TRENGTH-I Concrete Flexure  As Requested A= Reguested
Type 352 Axle Load | LRFR : Inventory o785 1.608 41.50¢ 1 -(50.0 SERWICE-N Tensile Stress Az Requested (As Reguested
Type 352 Axle Load : LRFR Opersting £9.45 2485 41.50 1 -(50.0):STRENGTH-I Concrete Flexure | Az Requested Az Reguested
Type 3-3 Axle Load : LRFR  Inventory E55.34 1634 41.50: 1 -(a0.0) SERNICE-N Tensile Stress (As Requested (As Requested
Type 3-3 Axle Load | LRFR (Operating 100.95 2523 41500 1 - (50,00 :STRENGTH-l Concrete Flexure | Az Requested (Az Reguested

To review the rating
summary, click on the
View Analysis

Reports. gEg

Wirtiz LRFR Engine Yersion B.1.0.3001

Cloze |

The rating factor needs to be greater than 1.0. You can change the
display format to “Single Rating Level per Row” to make the table
easier to read. The Location and Limit State columns tell you
where and what is controlling the rating.
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Building the Bridge Alternative Model

The last step in creating the model is to build the Bridge Alternative
Tree. This is where you put all the superstructure pieces together to
define your complete bridge. This particular example is a single
span bridge so there is only one superstructure. Opis 6.1 introduced
a wizard to assist in building the tree.

i& Bridge Workspace - PO0O057084_02521

[ iy FPOODS7084_02521
- L3 Materials
- [ Beam Shapes
- 3 Appurtenances
] Irnpact / Dynarnic Load Allowance
- MPF | RED Multiple Presence Factors
- [[A Factors
- [ LRFD Substructure Design Settings
- EC Environmental Conditions
- OF Design Parameters
- [[1 SUPERSTRUCTURE DEFINITIONS
----- Phrd 5 Beam - Type MTS 36
- [LIBRIDGE ALTERNATE: [1] Double click to open Bridge Alt window.

41 Bricge Alternative
Altermative Name: IDne Span Prestresy %Enter Alternative Name
Diezeriptian | Substructures I

Dezcriphion:

=l
[

Reference Line Global Positioning

Feference Line Length = I ft Diztance = I it
Starting Station = I ft DOffset = I ft
Beaiing = |s B3" 5 K457 E Elevation = | "

.—/-ll

S”ﬁ&;‘iﬁ‘;ﬁ‘_“’*| [3] Click to start wizard

0k I Apply
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Superstructure Wizard

Thiz wizard allows you to create Superstiuctures, Superstructure Alternatives and aszzign Superstructure

Definitions to the new alternatives. The wizard will alzo create Pigre1 & running Opis Substructure. )
Number o superstuctures [T~ [1] Enter # of Superstructures (1 for a single span).
— Prefis to Use When Generating M ames ——_____J' |
Superstucture prefic. [5ran 7% ez S [2] Enter prefix name. The % is a

wildecard that will automate
Generate Supelstructureh\ numbering. Click on each button

Superstucture Altemative prefix: I-"—'\U %

Aliemative Names to create the table below.

Superstructure| Distance| Superstructure Aternative Superstructure
Mame [1t) Mame Definition

Span 1 Al 1|5 Beam - Type MTS ™

— Substructure Units

First unit bype: I.&butment hd I
Last unit type: I.&butment hd I

[3] Select Substructure Types. If you
have more than one span, piers will be
created at intermediate loocations.

[4] Click Finish, then OK.

Finish | Cancel Help

The following tree is created:

E| ----- |:| BRIDGE ALTERMATIVES
= D One Span Prestress (E) (C)
E| ----- |:| SUPERSTRUCTLRES
|':"| ..... n Spaﬂ 1
E| ----- |:| SUPERSTRUCTLUREE ALTERMATIVES
e TR OAH L GED (C) (5 Beam - Type MTS 36)
e P Stiffness Analysis
. A PIERS

When your design is complete and you are satisfied with the design
and rating for all beams, open the Bridge Description window (top
line in the tree). Change the name from “Draft Bridge” to “Design
Complete”.
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APPENDIX A - Reports

B ey
A A

T— View Analysis Charts

View Analysis Output

~— Spec Checker

= View Analysis Report

Opis: This contains tabular results of all dead and live load actions for
all load stages. The actions include Moments, Shears, Axial Loads,

Reactions and Deflections. They can be printed or copied and pasted
into another document such as Excel.

View Analysis Report

Virtis: The report contains the rating summary along with the action
tables as listed above. The rating factors are found in this table.
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Spec Checker

Opis: This report contains all of the LRFD specification check
calculations. They are organized in a logical tree structure. The checks
and calculations can be found in the appropriate folder. Any or all of

the calculations can be printed using the Reports Tool. @

Virtis: This report contains all of the LRFR specification check
calculations. They are organized in a tree structure as described
above.

Filter

The filter can be used to refine Spec Check Output. You can turn off

certain checks and codes. You can also save the filter for later use.
x|

Filter Mame: |<Default Filker> LI

Mew... | Open... I Save.. | [elete I

General | Spec Articlesl Descriptionl

— Flexure Sense Colect Al |
v Positive ==
I Megative Clear Al |

I N

— Return Codes
v Pasz W Mat Checked
v Fail ¥ Mot S atisfied
[V Mot applicable
V¥ Computation

QK I Apply | Cancel I
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View Analysis Output

Opis: This is a customizable report. You can set the reports that you
want created in the Analysis Settings Output Tab. The customizable
reports are more information than you generally need but they are
turned on in the analysis settings templates in case you really want to
dig in. The most useful report here is the Spec Check Summary
Report. It puts all the spec checks into a very convenient table. You
can use it to quickly find deficiencies in your beam.

Virtis: This is also a customizable report again with probably way
more information than you will need.

@ Report Tool

Opis: The report tool has many functions.

1. Select a BWS (bridge workspace or input file) report from the
dropdown box then select either a pre-built report with the
“open” button or create your own with the “new” button.

2. Select an Analysis Output report from the dropdown box, then
click “Generate”.

3. You can use it to print select articles from inside the Spec
Checker. Highlight the articles you want, then click on the Report
Tool. Check the “selected articles” button and click “OK”.

Virtis: This tool functions same in Virtis.
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%y

Opis: This is a handy tool that allows you to plot many different
graphs. It uses a tree structure to select the graph data. It also
includes a table of data that is plotted in the graph. You can print
either the graph or the data directly from the file menu.

View Analysis Charts

Virtis: Same as Opis.

=

If you click somewhere inside the graph, the chart setting icon will
become active. This allows you to customize the graph.

Chart Settings

Chart Properties X|

Chart |Data I iz Scalesl Legendl Iiniits I
— # Duis

LU Listance Fl:untSizel 11 i’ [V Display units
— Primary v Axiz

Title IMDment ¥ Autatitle FDntSizel 11 ﬂ V¥ Display units
— Secondam 7 Axis

Title | ¥ Autatitie antSizeI 1 i’ W Display units
— GndLines Chart Background——

v Harizontal Select Color |

v Wertical

()% I Cancel Apply
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gy

- View Schematic

This tool allows you to view a number of different drawings by
highlighting the item in the tree then clicking on the view icon.

1. Framing Plan Detail
2. Structure Typical Section

3. Member Alternative Profile

Validate Model

This tool allows you to check your model at any time. It will give you
warnings and errors in your model. Highlight the member you want to
check, then click the “validate” icon.

S:\DESIGN\65_PROGR_PROJS\OPIS\Opis61Tutorial.docx Page 47



Opis 6.1 Tutorial

‘151 2211 [V Jequiay
M

E 13323Y7 22dg
ﬂ [oo] 110day

-L s34py) SisAjpuy maly

ﬂ 1oday sisATeuy mary

29

sasspjn adg

adA] ypoday

22.4] uoaYaq
Aipwung sisAjouy Jvsys
Apunung sisAjpuy sunxajd
23.] §52.35 933.19U07
23] 553435 373.10U07
234 AD3YS
22.4] WAWOW

| cwenyodoy | cokivodoy | owenvodsy | oKL y0doy
SRS N

3|qeL pa

spDY) sisApuy m214
joo] rioday
joo] 1oday
S0y SISAIUY M214
534Dy sisAjouy M3y
534Dy sisA[ouy ma14
S34py7 sIsAjouy ma1q

llelaa

ueaalfaq 1of vl

2IUDISISFY IDIYS [DUIWUON PUD BIUDISISIY

Anays Butuiuiisiaq 1of saunpaaodd
npaq Qpodo) woag
5255238 U0lss24dWion Pup uoisuaj
5355315 UOssaidW0]) pup UOISU3 ]
§25507 Wz ] BuoT pup snosununisuy
5103384 151 panduwo) pIezipy
saniadoad uonaag 211s0diioy) ss04n 4
sa11iadoud U012a5 33150dwio] 55049 54
suoppnany Auadoud woag s4 21sng

Aipunung y22y7 2ads
Aimwiung yasyy 2ads
Aipunung y22y7 2ads
Aiwiung yaay7 22ds
Aipunung y22y7 2ads
Aipunung y22y3 2ads
Aiwiung yosyj 22ds
5101084 1510 04U
SUOIIIY ppaT 3AIT
SUOIIOW ppoT ppag

£ 206038 ~aayaayy 23ds
£ abps -uayaay ) 2ads

sassppn adg
£ 26038 -aay22y7 22ds
I 2bp3g -u4a325y) 2ads
Z¥T 20038 - doug sa.4d -4ay22y) 22dS
sasse[d) adg
£ 2638 saipiadoag saud -4ayay) 23ds
7 abmg saniadoid saud -1a40ay) 23ds
[ 2605 sanpuadoud saud -12332y) 22ds

 onenomy | oKL yiodoy

uone|ndje) pajielad

sassppn adg
sassopy 243
sassppn adg
sassopy 243
sasspjn adg
sasspjn adg
sassoy 243
23] uondLsaqg abpLig
ioday sisdjpuy maly
1i0day sisdjpuy maiy

¢éé SHNS3Y pul{ | 0Q /19YyM

SUOIIBAF puD J3quID)
Apodoy avays

Apodo) Juawopy aapwinjn
52552438 UL
53553135 [DIIIUT

525507 §524352.4d
$3[D) AD3YS
53[0 U
5103084 UOINGLISIQ
SUOIIOY ppOT 3AIT
SUOIIIW puoT ppaa

£ abmg - sanuadoid uonaas

7 afimg - saruadoag uonaag

[ 26038 - sa1piadoagd uo1oag

E—

SUOIIIBfa( pup daqung
Aroodng anays
Apodo) Juawopy aapwinjn
§2552.438 [DUI]
53553135 [DIIIUT
525507 §524352.4d
$3[D) AD3YS
53[0 U
5103084 UOINGLISIQ
SUOIIOY ppOT 3AIT
SUOIIIW puoT ppaa
£ abmg - sanuadoid uonaas
7 afimg - saruadoag uonaag
[ 26038 - sa1piadoagd uo1oag

Page 48

JS\OPIS\Opis61Tutorial.docx

PROGR_PRO

S:\DESIGN\65



Opis 6.1 Tutorial

APPENDIX B - Strand Design Procedure

Procedure for Strand Layout

1. Fill bottom two rows with strands.
2. Analyze beam.

3. Check the Spec Check Summary for Final Tension Stresses at
center span. You want the design ratio should be just over 1.0.
Ignore all other stresses at this point.

4. Open the strand layout window again and adjust the number
of strands until you achieve a design ratio of just over 1.0.

5. Now look for other areas of failure in the Spec Check
Summary. You are likely to have compression failures near
the end of the beam at release.

6. Add harping or debonding to reduce the compression in the
bottom of the beam end as necessary. Re-analyze after each
adjustment and check the Spec Check Summary.

7. If you can’t find a pattern that works, talk to your Area
Engineer and the Bridge Design Engineer about using the
refined prestress loss method or using a continuous for live
load design. This may be more economical than adding a
beam line or using a deeper beam. You can also contact Jeff
for assistance in finding a pattern that works.
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APPENDIX C - Flow Chart

(Still Under Construction)
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