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BrD Superstructure Training
PS11- Bridge Over Shoal Creek

Bridge Over Shoal Creek

1 BridgeSheet No. 2 General Plan and Elevation (PagelPS3)
1 Bridge SheetNo.3Span Nobs. 1, 2,11-&4 3 Details (Page
1 Bridge Sheet No. 5Girder Details Span Noés. 111-8), & 3 (Page PS

BrD Modeling Strategy

1. Create on®rD Superstructure Defition (Span 1 and 3 Definition) for Span No. 1 and Span No.

3.

c.
d.

Complete one exterior girder (G1).

Copy the exterior girder to an interior girder (G2) and check the Deck Profile and Haunch
Profile.

Link all other interior girders (G3, G4 and G5) to G2.

Link the other exterior girder (G6) to G1.

2. Create anothdBrD Superstructure Definition (Span 2 Definition) for Span No. 2 by copying Span

1 and 3 Definition.

a.
b.
c.
d.

e.

Modify the span length in Superstructure Definition.

Repopulate the diaphragm spacing using the iegm Wizard.

Modify the length of the range in Beam Details, Deck Profile and Haunch Profile.
Modify the harp point distance in Strand Layout.

Reenter Shear Reinforcement Ranges.

3. Create one Bridge Alternative and three Superstructures. The first Sugterstis for Span No.

1, the second Superstructure is for Span No. 2 and the third Superstructure is for Span No. 3.

4. Assign Span 1 and 3 Definition to the first and third Superstructures and assign Span 2 Definition

to the second Superstructure.

Thecompleted Bridge Workspace tree is shown on the next page.
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The completed Bridge Workspace tree.

Bridge Workspace - P511

E=5|EoH
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E .....
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(27 Materials

(21 Beam Shapes
(2 Appurtenances
[ Connectors

- (1 Diaphragm Definitions
. [0 Lateral Bracing Definitions
: j Impact / Dynamic Load Allowance
- MFF LRFD Multiple Presence Factors

[Z] Factors

- [Z1 LRFD Substructure Design Settings
- EC Environmental Conditions
. DF Design Parameters

(21 SUPERSTRUCTURE DEFINITIONS

= 4 Spanland 3 Definition 3

....... L Impact / Dynamic Load Allowance

------- 24 Load Case Description

------- A Framing Plan Detail

....... [Z1 Bracing Deterioration

....... BSC Bracing Spec Check Selection

------- T Structure Typical Section

------- 4 Superstructure Loads

. [ Stress Limits

- [ Prestress Properties

. [ Shear Reinforcement Definitions

=} L] MEMBERS
e 51

G2

G3(52)

G4 (G2)

G5 (G2)

G6 (G1)

fra]
=

HHHHHH

+- b 3pan 2 Definition >

([ BRIDGE ALTERNATIVES

& @ Bridge Alt 1 (E) (C) |
=[] SUPERSTRUCTURES

I g T Superstructurell

I - T Superstructure?.l

||'__'| ..... T Superstructure 3 I

....... T Stiffness Analysis
....... [Z PIERS

=[] SUPERSTRUCTURE ALTERMATIVES
i T Superstructure Alt1 (E) (C) (Span 1 and 3 Definition)

= ] SUPERSTRUCTURE ALTERMATIVES
I Superstructure Alt 1 (E) (C) (Span 2 Definition) Me——

=[] SUPERSTRUCTURE ALTERMATIVES
b TR Superstructure Alt 1 (E) (C) (Span 1 and 3 Definition) —
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From the Bridge Explorer, select File | New | New Bridge from the menu to create a new bridge.

R Bridge Design/Roting - ==
File | Edit View Bridge Tools Window Help
Mew ] Mew Folder
Open Ctrl+ O Mew Bridge
Cloze
Save Ctrl+5 + bridges retrieved for the
Save Acz... BD
Open Route... gBrid
2 TrainingBri
Database Information 3 |TrainingBrid
4 PCITraining
Import... 5 [PCirainin
Enter the following bridgelescription data.
m E=R[E=R 5
. P51 - P51 [ Template Superstructures
Bridge 1D: MBI Structure (D [8]: [F] Bridge Completely Dsfinsd [ Culverts
Description | Description [cont'd) I Alternatives | Global Reference Point | Traffic I Custom Agency Fieldsl
Mame: Bridge Owver Shoal Creek “Vear Built
Description: Project Mo. BR-0083[513)
Lacation: St Clair County Length: 165.00 ft
Facility Carried [7]: 5R-53 Foute Humber: 5R-53
Feat. Interzected [E]: i, Post:
D efault Units: [US Custamary =
AASHTOW are Associatian. .. BrR BrD Bt f 0k { [ l l Cancel

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

Last Modified:7/27/2016 PS116
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To enter the materials to be used by members of the bridge, click #Fntéhexpand the Bridge Workspace tree for
Materials. The tree with thexpanded Materials branch is shown below.

i

-,

Bridge Workspace - P511 EI@

= - m m
= [ Materials

------- (L1 Structural Steel

....... [ Concrete

....... (L1 Reinforcing Steel

....... (L] Prestress Strand

------- (L1 Prestress Bar

[ [ Timber

....... L3 Sail

- [ Beam Shapes

- [ Appurtenances

- [_J Connectors

....... (L1 Diaphragm Definitions

....... (L1 Lateral Bracing Definitions

------- j Impact / Dynamic Load Allowance

------- MFF LRFD Multiple Presence Factors

- [ Factors

------- (L1 LRFD Substructure Design Settings

------- EC Environmental Conditions

....... OF Design Parameters

------- (L1 SUPERSTRUCTURE DEFINITIONS

....... (L] BRIDGE ALTERNATIVES

Last Modified:7/27/2016 PS1%t7
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To add a concrete material for the girder, 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.

™ Bridge Materials - Concrete EI@

Marne: | Drezcription:
Compressive strength at 28 days [f'c) = ks
Initial compressive strength [Fo) = ksi

Coefficient of thermal expansion =  0.0000080000 ¢

Denzity [for dead loads] = el

Denzity (for modulus of elasticity) = el
Std Modulus of elasticity [Ec] = ki
LRFD Modulus of elasticity [Ec] = ksi
Std Iritial modulus of elazticity = e
LRFD Irtial rodulus of elashicity = e

Poizzon's ratio = 0.200

Camposition of concrete = | Mormal -

Modulus of rupture = ]

Shear factor = 1.000

Spliting tenzile strength [fot] = bz

Copy Ta Library. . | | Copy franm Librany... | [ 0k, ] | Apply | | Cancel

Last Modified:7/27/2016 PS118
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Enter the following concrete material properties for the girder concrete.

™ Bridge Materials - Concrete

Mame: PS5 6.0 Kz

Compressive strength at 28 daps [Fe) = 6.000
Initial compressive strength [Foi] = 9.000
Coefficient of thermal expansion = 0.0000080000

Density [for dead loads) = 0150
Density [for modulus of elasticity) = 0.145

Std Modulus of elasticity [Ec] = 4463.15

LRFD Modulus of elasticity [Ec) = 4557.30

Std Iritial rodulus of elasticity = 4074.28

LRFD Iritial moduluz of elasticity = 4231.13

Poizzon's ratio = 0.200

Description: Girder Concrete

ki
ki
1/F
kcf
kcf
ki
ki
ki
ki

Camposition of concrete = | Mormal

Modulus of upture = 0.53
Shear factor = 1.000

Splitting tenzile strength [fot] =

fezi

]

Copy To Library... | | Copy fram Library... | |

Apply

Cancel

Last Modified:7/27/2016 PS119
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To add a concrete material for the deck, click on Concrete in the tree and select File | New from the menu (or right
mouse click on Concrete and selbletw). Click on the Copy from Library button to open the Concrete Materials

Library Data window.

M Library Data: Materials - Concrete [ 2| =)
- ; . . DL Modulus | Std Modulus] LRFD Poizson's
Name Description Library Units fc e alpha Density | Density of Modulus o Ratio
Class A Class A cement concrete | Standard | SI/ Metric 28.00 0.0000)2400.00| 2320.00| 25426.08| 254258.08 0.200
Class A (US) Class A cement concrete Standard US Customary  4.000 0.0000 0.150 0.145 364415 384415 0.200
Clas= B Class B cement concrete | Standard | S1/ Metric 17.00 0.0000 | 2400.00| 2320.00 19811.84 | 18811.84 0.200
Class B (US) |Clas=s B cement concrete | Standard [US Customary | 2.400 0.0000 0.150 0.145 282275 | 282275 0.200
Class C Class C cement concrete | Standard [S1/ Metric 28.00 0.0000)|2400.00 | 2320.00( 25425.08| 25426.08 0.200
Class C (US) |Class C cement concrete |Standard |US Customary | 4.000 0.0000 0.150 0.145 354415 364415 0.200
n]' ] [ Apply l ’ Cahcel

Select the Class A (US) material and click OK. The selected material properties are copied to the Bridge Materials

Concrete window.

-

™ Bridge Materials - Concrete EI@
Mame: Class b (US) Description;  Class A cement concrate
Compressive strength at 28 days [fc] = 4.000 ksi
Initial compressive strength [Foi) = kel
Coefficient of thermal ewpansion = 0.0000080000 ¢
D ensity [for dead lnads] = 0150 kcf
Dengity [for modulus of elasticiy] = 0145 kcf
Std Modulus of elasticity (Ecl =  3644.15 ksi
LRFD Moduluz of elasticity (Ec) = 3644.15 ksi
Std Initial modulus of elasticity = e
LRFD Initial modulus of elasticity = ksi
Paizzon's ratio = 0200
Compozition of concrete = | Mormal -
Modulus of rupture = 0,480 el
Shear factor = 1.000
Splitting tenzile strength [fot] = bz
[D:upy Ta Library...] [ Copy from Library... ] ’ Ok, ] [ Apply l ’ Cancel

Click OK to savelte data to memory and close the window.

Last Modified:7/27/2016 PS1110
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Add a reinforcement material and prestress strand using the same Copy from Library technique. The windows will

look like those shown below.

™ Bridge Materials - Reinforcing Steel EI@
Mame; Grade B0 Description: B0 ksi reinforcing steel
tdatenial Properties
Specified yield strength [Fy] = 50.000 kesi
Maodulus of elasticity [E5) = 23000.00 ksi
{ it stravmt fyf = 30.000 ki
Tupe
@) Plain
E pawy
Gakvanized
Other
Copy To Libram... | | Copy from Librany... | f ok, { | Apply | | Cancel

™ Bridge Materials - PS Strand EI@
Mamne: 1/2" [(Pw-270) LR Diescription:  Low relaxation 1/2"/Seven Wire/fpu = 270
Strand diameter = 0.5000 -
Shand area = 0153 e
Strand type = | Low Relaxation -
Iltimate tenzile strength (Fu) = 270.000 ki
“ield stremgth (Fy) = 243.000 e
Modulus of elasticity (E] = 28500.00 s
Trarsfer length [Std] = 25.0000 B
Transfer length [LRFD) = 30.0000 B
Unit load per length = 0.520 it
E posy coated
Copy To Libramn... | | Copy from Library. . | | ok | | Apply | | Cancel

Last Modified:7/27/2016 PS1t11
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To enter a prestress beam shape to be used in this bridge, expaad thbeled Beam Shapes as shown below.

i

-,

Eridge Workspace - P511 EI@

= My P511

..... (L] Materials
= [C] Beam Shapes
5 (L1 Prestress Beam Shapes
.. [[] BoxBeams
N1 Beams
. [C0 Tee Beams
... [I0 UBeams
[ (] Steel Beam Shapes
- [ Timber Beam Shapes
- [ Appurtenances
- [_J Connectors
....... (L1 Diaphragm Definitions
....... (L1 Lateral Bracing Definitions
------- j Impact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
- [ Factors
------- (L1 LRFD Substructure Design Settings
------- EC Environmental Conditions
....... OF Design Parameters
------- (L1 SUPERSTRUCTURE DEFINITIONS
....... (L] BRIDGE ALTERNATIVES

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

Last Modified:7/27/2016 PS1t12
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P |

4D PS1Beam =8 =l =
Mame: Top Flange Type
1 Marmow
Degcription: @) Wide
Dimensions | Properties | Mild Steel | Strand Grid
la in ol
i il
. [Deck:
in
i [] R adius Fillet
in
in
[ Copy Tao Libram... ] [ Copy from Library... l [ 0k ] [ Apply ] [ Cancel

Select the Top Flange Type as Narrow and click on the Copy from Library button. Select AASHTO Tythe Il in
PS | Beam Shapes Library Data windand clickOK. The beam properties are copied to the PS | Beam window as

shown below.

P |

4D PS1Beam =8 =l =
Mame: AA4SHTO TYPE I Top Flange Type
@ Marrow
Description: AASHTO TYFE I 1 wide
Dimensions | Properties | Mild Steel I Strand Griu:ll
12,0000
—»
] BOOO0
—* o
EODOD /0000,
__ eDD g,
¥ G000
|
16,0000
[ Copy Ta Libram... ] [ Copy fram Library... l ! 0k, { [ Apply ] [ Cahcel
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Select the Strand @rtab and modify the possible prestress strand locations as shown below.

Vertical Distance . .
H tal 5
Row Mo.| Mo of Strand= from bottom nrlzuna—l} pacing
(in}
1 2 3.0000 2.0000
2 8 E.0000 2.0000
3 4 7.0000 2.0000
4 4 9.0000 2.0000
5 2 11.0000 2.0000
6 2 13.0000 2.0000
¥ 2 15.0000 2.0000
8 2 17.0000 2.0000
9 2 19.0000 2.0000
10 2 21.0000 2.0000
1 2 23.0000 2.0000
12 2 25.0000 2.0000
13 2 27.0000 2.0000
14 2 29.0000 2.0000
15 2 31.0000 2.0000
16 2 34.0000 2.0000

Click OK to save the data to memory and close the window.
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To enter the appurtenances to be used within the bridge, expand the tree branch labeled Appurfendefies.a
parapet, doublelick on Parapet in the tree and enter the parapet dimensions as shown below. Click OK to save the

data to memory and close the window.

i =

™ Bridge Appurtenances - Parapet EI@

Mame: Darmer Rai

Description;  Standard Drawing 131

All dimenzionz are in inches

H &dditional Load = kip /it

2.0000 Parapet unit load =
£.0000 T ‘ |—?.unnn 01500 o
Reference e En?dway Calculated Properties
Line ¥ [.0000 HriacE Met centraoid [from
Y reference linel =
19.0000 20
¥ =
¥ 100000 Total load .
:E 0.305 kip/ft
Back Frant o 30000
Copy from Librar... | £ ]S { | Apply | | Cancel

The default LRFD dynamic load allowance and default LRFD factors will be usedwdl wkip to Superstructure

Definition.
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Doubleclick 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 menup create a new superstructure definition. The following dialog will open.

i "

Mew Superstructure Definition @

@ Girder System Superstucture

Girder Line Superstructure Superstructure Defintion *izard

Floor Spstem Superstructure

Floor Line Superstructure

Truzs System Superstructure

Truzg Line Superstucture

Reinforced Concrete Slab Syztem Superstructune

Concrete Mulki-Cell Bow Superstucture

| ]9 { | Cancel
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Select Girder System Superstructure and click OK to open the Girder System Superstructure Definition window.
Enter the data as shown below.

™ Girder System Superstructure Definition EI@
Definition |.&na|_l,lsis| Specs I Enginel
. Span 1 and 3 Definili P Sl
Name: Span1 an Btiniion [l Simplified D efinition
Description: Dieck type:
Drefault Units: | 15 Customar « | Enter Span Lengths
L Along the Reference Faor PS only
. D Lire: e
Mumber of spans: 1 = ne Avwerage humidity:
= Length
Mumber of girders; © = £IT (ft) 4
1 52125
Member Ak, Types
[ 5teel
F/5
G
[ Timber
Horizontal Curvature dlong Reference Line
[T Horizortal curvature Diztance from PC to first support line: fi
Superstiucture Alignment Start tangent length: it
@) Curved
s ft
Tangent, curved, tangent Radius:
Tangent, curved Direction: Left
Curved, tangent End tangent length: ft
Distance fram last suppart line b PT: ft
Desigh speed: rph
Supereleyation: x
QK ] l Apply ] l Cancel

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

i

Bridge Workspace - P511 EI@

= R PS11

i [ Materials

- [ Beam Shapes

- [_] Appurtenances

- [_] Connectors

------- (L] Diaphragm Definitions

------- (L1 Lateral Bracing Definitions

------- j Impact / Dynamic Load Allowance
------- MFF | RFD Multiple Presence Factors
[ D Factors

------- (L1 LRFD Substructure Design Settings
------- EC Environmental Conditions

| oy [ o (R ey N e |

....... OF  Design Parameters

= | SUPERSTRUCTURE DEFINITIONS
i krf Span 1 and 3 Definition

------- j Impact / Dynamic Load Allowance

....... 24 Load Case Description

------- &£ Framing Plan Detail

------- ([ Bracing Deterioration

....... BSC Bracing Spec Check Selection
....... i Structure Typical Section

....... & Superstructure Loads

....... ([ Stress Limits

....... (L] Prestress Properties

[~ [ Shear Reinforcement Definitions
& ([ MEMBERS

..... I Gl
..... I G2
..... I G2
..... I G4
..... I G5
----- I G6

....... (L BRIDGE ALTERMATIVES
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Doubleclick on Load Case Description to open the Load Case Description window. Click on the Add Default Load
Case Descriptionisutton to add the default load cases.

&M | oad Case Description EI@

Load Case Name Description Stage Type L=
(Days

DCA DC acting on non-composite section Non-composite (Stage 1) |=||DDC jd

Dcz DC acting on long-term composite section  |Composite (long term) (Stage 2) ||| D,DC hd

oW DWW acting on long-term composite section |Composite (long term) (Stage 2) | = || D,0W hd

SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) \=|[D,DC hd

“Prestrezzed members only 50d Default Load :
Caze Dezcriptions [ Mew l [ Duplicate ] [ Delete ]

[ Ok ][ Apply ][ Cancel ]

Doubleclick on Framing Plan Detail to describe the framing plan. Enter the data as shown below.

™ Structure Framing Plan Details = e =

Mumber of spans = | 1 Nurnber of girders = | &

Lapout | Diaphragms

Girder Spacing Orientation
@ Perpendicular to girder

Skew =
S rt (o]
uppo et 1 Along support
1 0.0000 ~ 8’%:;2:’ ft
2 0.0000 /

Girder Spacing /
Girder (ft

o

Bay | startof | fadof
i Girder

1 7.83[) 7.83
2 7.83|| 7.83
3 7.83|| 7.83
4 7.83|| 7.83
5 783l 783

QK. ] [ Apply ] [ Cancel
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Select the Diaphragms tab to enter diaphragm spacing. Click on the Diaphragm Wizard button to add diaphragms
for the entire superstructure. Select the Framing Plan System and click the Next button. Enter the following data on

the dialog shown below.

=

Diaphragrm Wizard @

Diaphragm Spacing
@ Enter number of equal spaces per span

" Enter equal spacing per span

_) Enter groups of equal spacing

Suppart diaphragm load: kip

Interior diaphragm load: kip

Length Mumber of
(fth Egual Spaces
1 5213 2

Span

<Back |iFinsh | | Cancel | | Hep
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Click on the Finish button to add the diaphragms. The Diaphragm Wizard will create diaphraglinsffire
girder bays in the superstructure. The diaphragms created for Girder Bay 1 are shown below.

&M Structure Framing Plan Details

E=R[E=R["~=
Murnber of spans = |1 Murnber of girders = | &
Diaphragms
Girder Bag: |1 - Copy Bay To Diaphragm
Wizard...
Support Start Distance D|aphr§lgm Number Length End Distance Load
ity Spacing (ft) .
Number - - - of Spaces (ft) - - - (kip}
Left Girder Right Girder (ft) Left Girder Right Girder
hd 0.00 0.00 0.00 1 0.00 0.00 0.00 —N
1 =] 0.00 0.00 26.06 1 26.06 26.06 26.06 —N
1 =] 5213 5213 0.00 1 0.00 52.13 5213 —N
L] T | 3
Meww ] [ Duplicate ] [ Delete ]
[ QK ] [ Apply ] l Cancel ]

Click OK to save the data to memory and close the window.
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gy |
Click on Framing Plan Detail in the Bridge Workspace tree and click ¢ - goolbar button to open and check

the Framing Plan schematic.

M Schematics: Framing Plan View = (W =
B+ B |k -
PS511
Bridge Ower Shoal Creek - Span 1 and 2 Definition
SR-537
072718
521 12
il ﬁd.d deq. L 20.0 deg.
G1
-1 2 . -3
2 2
P~ P~
=2
& bz .3
=] 2
[ [
G3
-1 B-2 - B-3
=2 2
[ [
1 i T : )
=2 2
P P
GE
-1 b-2 b-3
=2 2
P P
GO

Click on th(E button to close the window.
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Next define the structure typical section by doutlieking on Structure Typical Section in the Bridge Workspace

tree. Enter the basic deck geometry as shown below.

™ Structure Typical Section

=N Eoh

Distance from left edge of dack to i Distance from right edge of deck to
superstructure definition ref. line | superstiucture definition ref. line
| -
Superstructure D efinition
Deck h— .
\ 1 th.iecckness ! Reference Line /
T 1
Left owerhang l— | Right awerhang
Deck | Deck [Cont'd) | Parapet | Median | Railing | Generic | Sidewalk | Lane Position | Stiped Lanes | "Wearing Surface
Superstructure definition reference line iz | within w | the bridge deck.
Start End
Digtance from left edge of deck to 73 386[ 73 3;
superstiucture definition reference line = ) ft ' ft o
Digtance from righ_t n_el_:lge of deck ta 7338 f 398 - :> <3.3/21
superstiucture definition reference line = t t
Left ovethang = 379 ft 37 ft s— 3 7017 ft
Computed right overhang = | 379 ft 379 ft
[ ok | Apply | | Cancel
The Deck (Contdd) tab is used to enter infor mat

compute the dead load for the deckhe material to be used for the deck concrete is selected from the list of entered

bridge concrete materials.

™ Structure Typical Section

=N Eoh

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

£
1

Left owerhang

L_ Superstructure D efinition

| Reference Line /

—— Right averhang

Deck
o thickness

¥

Deck | Deck [Contd) | Parapet | Median | Railing | Generic | Sidewalk | Lane Position | Stiped Lanes | "Wearing Surface
Deck concrete: | Clags & [US] hd |
Total deck thickness: 7.0000 n
Load case: | Engine Assigned - |

Deck crack control parameter: kipdin

Sustained modular ratio factor: 3000

Deck exposure factor

ook |

Apply

| | Caticel
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Select the Parapet tab and add the two parapets as shown below.

My Structure Typical Section = =R
Back. Frant
| Deck I Deck [Cant'd) | Parapet | Median | Railing | Generic I Sidewalk | Lane Position | Stiiped Lanes I Wearing Surface

Edge of Deck Distance At Distance At Front Face

Name Load Case Measure To | Dist. Measured Start End Crieniation

From (ft) (it}
Barrier Rail |=||DC2 = | Back |»||LeftEdge |»| 0.00 0.00 |Right | =|
Barrier Rail |=||DC2 | ||Back | ||Right Edge || 0.00 0.00 |Left hd
[ Mew ] [ Duplicate ] [ Delete ]
| 0K | ’ Apply ] ’ Cancel ]

Select the Lane Position tab and click on the Compute button to compuémé 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.

M Structure Typical Section

[E=X|ECR

2] =

Superstucture Definition Reference Line

o

Travelway 1 |_ Travelway 2

| Deck | Deck (Contd) | Parapet | Median | Raling | Generic | Sidewalk | Lane Fostion | Syiped Lanes | Wearing Surface|

Distance From Left Edge of

Distance From Right Edge of | Distance From Left Edge of | Distance From Right Edge of
Travelway Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure | Travelway to Superstructure
Numiber Definition Reference Line Definition Reference Line Definition Reference Line Definttion Reference Line
At Start (&) At Start (B) At End (A) AtEnd (B)
(ft) (ft) (ft) (ft)
1 -22.13 22.13 -22.13 2213
LRFD Fatigue
Lanes available to tucks:
[7] Overide Truck fraction: [ New ] [ Duplicate ] [ Delete ]
’ ak ] [ Apply ] ’ Cancel ]

Click OK to save the data to memory and close the window.
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|
Click on Structure Typicabection in the Bridge Workspace tree and click or ™ :toolbar button to open and

check the Bridge Typical Cross Section schematic.

™ Schematics: Bridge Typical Cross Section View

B ((R& Q¢ | B % = e0% .

=N | Eom| =)

PS11

Bridge Over Shoal Creek - Span 1 and 3 Definition

SR-53/

07/27/16

469
. 443" R
Deck Thickness 7"
\ /7 Travelway 1 [
3-9 1/2" ‘ 5@7-10" = 39'-2" ‘ 3-9 1/2"

Click on th(@ button to close the window.
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Now define a Stress Limit Sets. A Stress Limit Sets defines the allowable concrete stresses for a given concrete
material. Doubleclick on the Stress Limits tree item to create a Stress Limit Sets. Select the PS 6.0 ksi concrete
material. Default valuefor 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 girde

P =

M Stress Limit Sets - Concrete EI@
Name: E.0 Kz Stress Limit
Dezcription:
Concrete Material: | PS B.0 Kai -
LFD LRFD
Initial allovsable compression;  2.000 k=i 3.250 kzi
Initial allowable tengion: 0.200 ks 0.200 ksi
Final alloweable compression:  3.600 e 3600 ks
Firnal allowable tension: 0463 ki 0.465 lesi
Final allowable DL compression: 2400 e 2700 ks
Final allowable slab compreszsion: ks 5
Final allowable compression: 2 400 ksi 2.400 ksi
[LL + 1/2[Pe + DL
k., ] | Apply | | Cancel

Click OK to save the data to memory and close the window.
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Doubleclick on the Prestress Properties tree item to open a window to define the prestress properties for this
superstructure definition. Enter the prestress properties as sletmwn BbVe are using the AASHTO method to

compute losses so the General P/S Data tab is the only tab that we have to visit.

i

™ Prestress Properties EI@

Mame: 172" LR AA5HTO Loss

General P/S Data | Lozs Data - Lump Sum | Lozs Data - PC |

F/S strand matenal: [1-"'2“ [M-270] LR "] Jacking stresz ratio; 0.750
Lozs method: [N""SHTD Approzimate '] P45 transfer stress ratio:
Transfer time: | 2+0 Hours
Age at deck placement; 21.00 Dayps
Loss Data - B4SHTO Final age: 222200 Days
Percentage DL: 0.0 =

[T Include elastic gains

| 18 |[ Apply H Cancel

Click OK to save the data to memory and close the window.
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Now define the vertical shear reinforcementdmybleclicking on Vertical (under Shear Reinforcement Definitions

in the tree). Enter the reinforcement as shown below.

i =

#M Shear Reinforcement Definition - Vertical E'@
Mame:  #5 Stirmup
Pt
b ateial: ||3TEE|E B0 -
Bar size: |9 i
Humber of legs: 2.00
Inclination [alphal: 30.0 Degrees
Wertical
Shear
Reinfarcement
E 1] { | &pply | | Cancel

Click OK to save the data to memory and close the window.
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A partially expanded Bridge Workspace is shown below.

i

Bridge Workspace - P511 EI@
= M P511

i [ Materials

- [ Beam Shapes

- [_] Appurtenances

- [_] Connectors

....... (L] Diaphragm Definitions

------- (L1 Lateral Bracing Definitions

------- j Impact / Dynamic Load Allowance

------- MFF | RFD Multiple Presence Factors

- [ Factors

------- (L1 LRFD Substructure Design Settings

....... EC Environmental Conditions

| oy [ o (R ey N e |

....... OF  Design Parameters

= [ SUPERSTRUCTURE DEFIMITIONS

i krf Span 1 and 3 Definition

------- j Impact / Dynamic Load Allowance
....... 24 Load Case Description

------- &£ Framing Plan Detail

------- ([ Bracing Deterioration

....... BSC Bracing Spec Check Selection
....... m Structure Typical Section

....... & Superstructure Loads

[ [ Stress Limits

=l [ Prestress Properties

o @ 1/2" LR AASHTO Loss

= [ Shear Reinforcement Definitions

= (23 Vertical

e D 5 stimup

.. [10 Horizontal
o G

..... I Gl

..... I G2

..... I G3

..... T Gt

..... I G5

..... I G6

....... (L BRIDGE ALTERMATIVES
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Describing a Member:

Doubleclick G1 in the tree to open the G1 Member window. The Member window shows the data that was
generated when the superstructure definition was created. The first member alternative that we create will

automatically be assiga as the Existing and Current Member alternative for this member.

M Member =N =R =
Member name: &1 Link, with: | Mane v]
Dezcription: -

Existing i L‘.urr&nt| Member Alternative Nam&| D&scriptinn|

Mumber of spans: |1

Span Span
No. Length
(ft)
1 5213

! [a]4 |[ &pply ][ Cancel

Defining a Member Alternative:
Doubleclick MEMBER ALTERNATIVES under G1 in the tree to create a new member alternative. The New

Member Alternative dialog shown below will open. SeRrestressed (Pretensioned) Concrete for the Material

Type and PS Precast | for the Girder Type.

ra =

Mew Member Alternative @

b aterial Type: Girder Type:

:d [Pretensioned] Concrete PS5 Precast Bos
Reinforced Concrete PS5 Precast |
Steel PS5 Precaszt Tee
Tirnber PS5 Precast
k. ] [ Cancel

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 data as shown belovEchideule based

Girder property input method is the only input method available for a prestressed concrete girder.

i

M Member Alternative Description

[ & S

Member Alternative;  Esterior Girder

Description | Specs | Factors | Engine I Impaort | Control Options

Dezcription: JL

Girder property input method
@ Schedule based
Crozz-zection bazed

Drefault rating method:

Maternial Type: | Prestrezzed [Pretenzioned

Girder Type: |FS Frecast |

Default Units: [ US Customary *]

Self Load [LFD

-

Load casze: | Enagine Aszigned v]

Additional zelf load = kip/ft

Additional gelf load = =

Crack contral parameter [£] E =posure factor
Top of beam: kip/in Top of beam:

B ottarm of bean: kip/in Buottarm of beam:

ok, |[ &pply H Cancel

Click OK to save the data to memory and close the window.
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Next describe the girder by double clicking on Beam Details in the tneier the data as shown below.

@ Beam Detais ol o e
Stress Limit Ranges | Slab Interface | ‘wieb End Block
Span B zh Girder Prestress Use C s ijecﬂun
Number am hape Material Properties Esbizzd|] X LeftEnd Right End
{in} {in}
1 ALASHTO TYPE N »|[PS 8.0 Ksi | 1/2" LR AASHTO Loss - ||No - 7.5000 7.5000
[ a8 J [ Apply ] [ Caticel

Select the Stress Limit Ranges tab and enter the data as shown below. Note that stress limit ranges are defined over
the entire length of the precast girder, including the projections of the girder past the centbsdimengfwhich

were entered on the Span Detail tab.

™ Beam Details = =R

Span Detail | Stress Limit Ranges | Slab Interface | Wweb End Block|

Span lStart Length .End

Number Name Distance (ft) Distance
(ft)y (ft)

1 |=)|6.0 Ksi Stress Limit A 0.00 5-3.3T5! 53.38

[ MNeww ” Duplicate ” Delete ]

[ QK ][ Apply ][ Caticel ]
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Select the Slab Interface tab and select Intentionally Roughened as the Interface type.

M Beam Details =3 =R
| Span Detail | Stress Limit Ranges | Slab Interface | web End Black |
Interface type: [Intentionall_l,l Foughened v]
Drefault interface width to beam widths
Interface width: in
Cohesgion factor: 0.260 ks
Friction factor: 1.000
g1 0.300
Kz 1-800 ksi
a8 ] [ Apply ] [ Caticel

Click OK to save the data to memory and close the window.
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Expand the tree under Strahdyout and open the Span 1 Strand Layout window. Place the cursor in the schematic
view on the right pane of the window. The toolbar buttons in this window will become active. Use the toolbar

buttons to adjust the schematic of the girder shape so tine ginder is visible.

Select the Description Type as Strands in rows and the Strand Configuration Type as Harped. You can now define
the strands that are present at the middle of the span by selecting strand positions in the right hand schematic.

Define the strands in the positions as shown below.

M Strand Layout - Span 1 EI@
B(RR Q¢ |BE® —|150% -
Description Type
Pand CGS only @ Strands in rows REVISED methad.
n of this method.
Strand Configuration Type
i | Sprmimetry
Straight/Debonded o P
@ Harped
Harped and straight debonded =X
> X
@ Mid span P
Haip Point Locations Pals
Left end .. | Distance | Radius >
Harp Point N -
Fight end (ft) (in) P
Left 0.00 | 0.0000 >< ><
Right 0.00| 0.0000
=
> X
e ®
® ®
o ® 0
® e o0
*® - - ®e
* &S - - S
Mumber of strands = 24
Mumber of harped strands = 0
CG of strands {(measured from bottom of section) = 9.08 in
0k | | Apply | | Cancel Legend:
2 Mo strand atthis position atthe current section location.
7+ Mo strand atthis position atthe current location but a strand is harped to this position.
& A strand occupies this position atthe current section location
@ The strand is debonded from the end of the beam to the current section location.
@ The strand is debonded from the mid-span to the current section location.
O The strand is debonded at other section location. Hover over the strand for more information.
@ The harped position of a harped strand.
@ The mid-span position of a harped strand.
' The mid-span position of one strand and the harped position of another strand.
@ wild steel.
“ m 3
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Now select the Left end radio button and enter the following harped point location at the left end of the precast
girder. Place the cursor in the schematic view on the right pane of the windowaiYoow define the harped
strands that are present at the left end of the span by selecting harped strand positions in the right hand schematic.

Define the harped strands in the positions as shown below.

™ Strand Layout - Span 1 =n R
| 150%  ~
Description Tupe
P and CGS anly @ Strands in rows
Strand Configuration Type
. | Sprmmetry
Straight/Debonded o &
@ Harped
Harped and straight debonded ; ;
Mid zpan e* @
am
Haip Paint Locations o !
Q) Left end Harp Paint| DSt2nce Radius P
Fight end ? (i) (in} P
Left 16.6875 | 0.0000 prae
Right 16.69 | 0.0000 o
> X
o @
o @
o0
* ® O
*® - e
® & - oS
Mumber of strands = 24
Mumber of harped strands = 4
CG of strands (measured from bottom of section) = 11.42 in
ak | | Apply | | Cancel Legend:
2+ Mo strand atthis position atthe current section location.
= Mo strand atthis position atthe current location but a strand is harped to this position.
& 4 strand occupies this position at the current section location.
@ The strand is debonded from the end of the beam to the current section location.
@ The strand is debonded from the mid-span to the current section location.
> The strand is debonded at other section location. Hover over the strand for more information.
® The harped position of a harped strand
@ The mid-span position of a harped strand.
' The mid-span position of one strand and the harped position of another strand.
@ wild steel.
4 m 3

Click OK to save the data to memory and cldsewindow.
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Next open the Deck Profile window and enter the structural properties of the deck. The window is shown below.

No deck reinforcement is described.

M Deck Profile = <
Type: PS5 Precast|
Deck Concrete | Reinforcement
Start Effective | End Effective | Start Effective | End Effective
Start End Structural
. Support . Length . . Flange Width | Flange Width | Flange Width | Flange Width
Dist Dist: Thick
w2 ET Number B[;?ce i) ‘3(;? £e 'C(“:}e‘“ (Std) (Std) (LRFD} (LRFD} n
(in} (in} (in} (in}
PS 6.0 Ksi - 1 |= 0.00 52125 52.13 7.0000 50.0000 50.0000 50.0000 S0.0000| 8.000
Eo_mpute fr_om [ MNew ] [ Duplicate ] [ Delete ]
Typical Section...
[ QK ] [ Apply ] [ Cancel ]

The haunch profile is defined by doullkcking on Haunch Profile in the tree. Themdow is shown below.
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