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Material Properties
Slab Concrete: Class A (US) f'c = 4.0 ksi, modular ration =8
Slab Reinforcing Steel: AASHTO M31, Grade 60 with Fy = 60 ksi

Parapets
Weigh 300 Ib/ft each
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AASHTOWare Bridge Design and Rating Training — RC 6 — Two Span Reinforced Concrete Slab System Example

RC6 — Two Span Reinforced Concrete Slab System Example

Topics Covered

Part 1: Reinforced concrete slab system input. Slab is not integral with pier.

e Schedule based input of slab strip.
e Slab depth varies parabolically over the pier.

Part 2: Frame structure simplified definition slab structure type.

Part 1: Reinforced concrete slab system input. Slab is not integral with pier.

From the Bridge Explorer, select File/New/New Bridge from the menu to create a new bridge
and enter the following description data.

M 25panRCSlab =R =

g  PSpanRCSlab - 25panRCSlab Template | Superstructures
Bridge D MBI Structure (D [8): 7] Bridge Completely Defined . —,
Descrption | Deseription [cont'd] | Alternatives | Global Feference Paint | Traffic

M ame: 23panRiLalsh ear Built:
Description: *
Location: Length: ft
Facility Carried [7]: Route Mumber:
Feat. Intersected (B} kdi. Post:
Diefault Units: |L|5 Customary -

| Bridgehw/are Azsociation. .. | BiDR [V] BrD Ertd [ 0K ] | Y | | S

Close the window by clicking Ok. This saves the data to memory and closes the window.
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To enter the materials to be used by members of the bridge, expand the tree for Materials. The
tree with the expanded Materials branch is shown below.

Eridge Workspace - 25panRCSlab El
(=11 75 anRCSlab
& (2] Materials
....... (L1 Structural Steel
------- [ Concrete
....... (L1 Reinforcing Steel
....... (L1 Prestress Strand
& [ Timber
....... 3 Soil
(L] Beamn Shapes
- (] Appurtenances
....... (L1 Diaphragm Definitions
------- j Impact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
[ [_] Factors
------- (L3 LRFD Substructure Design Settings
....... EC Envircnmental Conditions

------- oF Design Parameters
------- (L3 SUPERSTRUCTURE DEFIMITIOMNS
....... (L1 BRIDIGE ALTERMATIVES

To add a new concrete material, click on Concrete in the tree and select File/New from the
menu (or right mouse click on Concrete and select New).

Add the concrete material by selecting from the Concrete Materials Library by clicking the Copy
from Library button. The following window opens.

& Library Data: Materials - Concrete EI
- ; - . DL Modulus | Modulus of | Poizson's| Modulus

Name Description Library | Unitz o fci | alpha Density | Density | Elasticty Ratio of Rupture
Class A Class A cement | Standar| 51/ Me| 28.00 0.000 | 2400.0 | 2320.00 | 25425.08 0.200 3.33
Class A (US) Class A cement Standar US Cu
Class B Class B cement | Standar| 51/ Me| 17.00 0.000 | 2400.0 | 2320.00 | 19811.84 0.200 2.60
Class B (US) |Class B cement | Standar| US Cu | 2.400 0.000 | 0.150 0.145 282275 0.200 0.372
Class C Class C cement | Standar| 51/ Me| 28.00 0.000 | 2400.0 | 2320.00 | 25425.08 0.200 3.33
Class C (US) |Class C cement | Standar| US Cu | 4.000 0.000 | 0.150 0.145 354415 0.200 0.430

[ ]S ] [ Apply ] [ Cancel

Last Modified: 7/31/2013 RC6-4



AASHTOWare Bridge Design and Rating Training — RC 6 — Two Span Reinforced Concrete Slab System Example

Select the Class A (US) material and click Ok. The selected material properties are copied to the
Bridge Materials - Concrete window as shown below.

M Bridge Materials - Concrete EI@

Mame: Class A [US) Description;  Class & cement concrete
Compressive stiength at 28 days [f'c) = 4.0000008 ki
Initial compressive strength [f'oi] = S
Coefficient of thermal expansion = 0.000008 1/F
Dengzity [for dead loads) = U15— kcf
Density [for modulus of elastici] = 0.143 kit

Modulus of elasticity [Ec) = 3644.143254 ki

Initial modulus of elasticity = ki

Poizson's ratio = 0.2

Compaosition of concrete = | Marmal -

Modulus of rupture = 0.4738574 ki

Shear factar= 1

| Copy To Library. . | [ Copy from Librar. .. ] | 0k | | Apply | | Cancel |

Click Ok to save the data to memory and close the window. Add the following reinforcement
steel details in the same manner.

#M Bridge Materials - Reinforcing Steel EI@

Mame: Grade 60| Description; 60 ki reinforcing steel

I aterial Properties

Specified yield strength [Fy) = 500000087 ki
Modulus of elasticity [Ex] = 23000004206 |

Type
@) Plain
E posy
G alvanized
Other

Copy To Library... | | Copy from Library. .. | [ Ok l | Apply | | Cancel
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Also add parapet information in similar maner under Appurtenances.

E

{™ Bridge Appurtenances - Parapet

Mame Jersey Barisr

Descriptior:  Standard Mew Jersew Barrier

All dimenzionz are in inches

H Additional Load =

kip/ft

2 Parapet unit load =
L LT
Reference e gn?dway Calculated Properties

Lirie ¥ 0 urace Met centroid [from

& reference line) =

:: 10 Total load =

:E 0505 kip/Tt

Back Frant o 3
Copy from Library... ] | (] | | Apply | | Cancel

We do not need to define any beam shapes since we are using a reinforced concrete slab. The

slab details will be entered later when we define the strip profile.

The default impact factors, standard LRFD and LFD factors will be used so we will skip to
superstructure definition. A bridge alternative will be added after we enter the superstructure

definition.
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Double-click on SUPERSTRUCTURE DEFINITIONS (or click on SUPERSTRUCTURE DEFINITIONS and
select File/New from the menu or right mouse click on SUPERSTRUCTURE DEFINITIONS and
select New from the popup menu) to create a new Superstructure definition.

() Girder Systern Superstructure

() Girder Line Superstructure
() Floor System Superstructure
() Floor Line Superstructure

() Truss System Superstructure
() Trugs Line Superstiucture

(@ Reirforced Concrete Slab Spstem Superstructure

]9 ][ Cancel ]

Select Reinforced Concrete Slab System Superstructure, click Ok and the RC Slab System
Superstructure Definition window will open.
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fM RC Slab Systermn Superstructure Definition

Lo ][] el

Defirition | Analysis | Specs | Engine|

Mame; Slab System

Drescription:

Default Units: | U5 Custarnany

-

Murmber of spans: 2 =

-

ry

Mumber of zlab stips: 3

Enter Span Lengths
Along the Reference

Line:

Span

Length
(ft)

1

30

2

30

Member Alt. Types
Steel
P/S
R/C

Timber

Slab Structure Type

1 Frame structure simplified definition
Slab integral with pier

@) Slab not integral with pier

Containg voids

QK. H Apply H Cancel I

In this superstructure definition, we will select Slab Structure Type as Slab not integral with pier.
Number of spans is 2 and Number of slab strips is 3. We are going to set the width of the edge
strips to 7.5 ft and the width of the interior strip to 12 ft. Enter the rest of the data as shown

above and click on Ok to save the data to memory and close the window.

To enter a slab with voids, select Contains voids in the superstructure definition window which
allows you to define void patterns and assign the patterns along the slab. For this example, we
are going to define a solid slab so Contains voids should remain unchecked.

Last Modified: 7/31/2013
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We now go back to the BRIDGE ALTERNATIVES and create a new Bridge Alternative, a new
Superstructure, and a new Superstructure Alternative with the Slab System we just created as

the superstructure definition.

The partially expanded Bridge Workspace tree is shown below.

o

Bridge Workspace - 25panRC5lab

L=l =)

= M 25panRCSlab

- [ Materials
- [_] Beam Shapes

- [ Appurtenances
....... 3 Diaphragm Definitions
------- :1,_ Irnpact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
[ |:| Factors
------- (L1 LRFD Substructure Design Settings
....... EC Environmental Conditions
....... oF Design Parameters
=} [ SUPERSTRUCTURE DEFIMITIOMS
----- bk Slab System
=-- [ BRIDGE ALTERNATIVES

S M Bridge Alt #1 (E) (C)
|_—__| ..... [ SUPERSTRUCTURES
.- T Structure #1

------- T Stiffness Analysis
....... (L3 PIERS

E| ----- D SUPERSTRUCTURE ALTERMATIVES
b 4 Structure Alt #1 (E) (C) (Slab System)
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Open Load Case Description window under Slab System superstructure definition to define the
dead load case to be used by the parapets. The completed Load Case Description window is

shown below.

T Load Case Description EI@

Load Case Name Description Stage Type Time*
P g yp {Days

Stage 1 DC DL | Parapets Mon-composite (Stage 1) «||0,DC

*Prestreszed members only 5ad Default Load
[ MNew ] [ Duplicate ] [ Delete ]

| ok || ey || cance |

Open Structute Framing Plan Details window and enter data as shown below. Since we are
going to set the width of the edge strips to 7.5 ft and the width of the interior strip to 12 ft,
enter the CL Strip Spacing as 9.75 ft for both strip bays. Click on Ok to save data and close

window.

™ Structure Framing Plan Details EI@
Mumber of spanz = |2 Number of stips = |3
Layout
Strp Spacing Orientation
@ Perpendicular to stip
Skew -
Support {Degrees) (1 Along suppart
1 0
2 0
g 0 CL Strip Spacing|
Strip (ft)
Bay | start of| End of
Strip | Strip
1 975| 975
2 875| 875
ak. l ’ Apply ] ’ Cancel
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Now in Structure Typical Section window under Deck tab enter data as shown below.

i

™ Structure Typical Section

=3 (Ecl 5

Diztance from left edae of deck ta | Digtance fram right edge of deck ta
superstructure definition ref. line |, superstructure definition ref. line

<

L_ Supergtructure Definition

Reference Line

5

Hailf left
strip wicdth

[
[ CL Strip

Hailf right

| CL Strip | strip width
b

Deck | Deck [Cont'd] | Farapet | kedian | Railing | Genernc | Sidevealk. | Lane Paozsition | ‘wearng Surface

Superztiucture definition reference line iz Iwithin

v] the bridge deck.

Start End
Digtance fram left edae of deck ta 135 A 13 En
guperstiucture definition reference line = : ft : ft
Digtance from right edge of deck to 135 195
guperstiucture definition reference line = ) ft ) ft
Half left strip width = 3.75 it 375 it
Computed half right strip width = | 2.75 ft 375 ft
] ] I Apply I I Cancel
Last Modified: 7/31/2013 RC6-11
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Also enter Parapet and Lane Position details as shown below in their respective tabs. Then click
on Ok to save and close the window.

M Structure Typical Section

(o]l =]

Back Front
| Deck, I Deck, [Ennt'd]l Farapet | Median | Fiailing I Generic I Sidewalk. | Lane Pozition I Wiearing Surface|
Edge of Deck Distance At Distance At Front Face
Name Load Case Measure To | Dist. Measured Start End Orientation
From (ft) (ft)
Jersey Barrier | = || Stage 1 DC DL x| Back \=|LeftEdge || 0 0 (Right ||
Jersey Barrier | = || Stage 1 DC DL x| Back = | Right Edge || 0 0 |Left [
[ Mew ] [ Duplicate ] [ Delete ]
[ ] 8 ] [ Apply ] [ Cancel l
M Structure Typical Section E\@
L Al i

(B — Superstructure Definition Reference Line

Travelway 1

Travehway 2 J

| Deck | Deck [Cont'd]l F'arapetl Medianl Railing | Generic | Sidewa|k| Lane Position |Wearing Surfacel
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 | Travehway to Superstructure | Travelway to Superstructure
Number Definition Reference Line Definition Reference Line Definition Reference Line Defintion Reference Line
At Start (A) At Start (B) At End (&) At End (B)
(ft) (ft) (ft) (ft)
1 -12 12 -12 12
LRFD Fatigue
Lanes avalable to tucks:
[T] Override Truck fraction; [ Mew ] [ Duplicate ] [ Delete ]

[ 0k ” Apply H Cancel ]
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Now select Structure Tyipical Section in the tree and click on B View schematics button to
open Schematic: Bridge Typical Cross Section View window as shown below. Since we haven’t
entered the slab strip profile, the slab strips are represented by dotted line boxes in the
schematic.

™ Schematics: Bridge Typical Cross Section View |- ||
By | k(R & | ® H|125%
25panRCSlab
25panRCSlab - Slab System
07/18/13
270"
240" "
‘\ Travelway 1 f
v . IR
g 53
3-9" 2@9-9" = 196" Jo3-g
rt t
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Close the Schematic window and double-click on Bar Mark Definitions in the Bridge Workspace
tree to create a new Bar Mark Definition. Enter data for BarMark #1 as shown below. Then click
on Ok to save data and close the window. Create another Bar Mark Definition for BarMark #2 in

the same manner.

™ Bar Mark Definition = ol ==
Mame: Bartark #1 M aterial: |Grade £0 v|
Bar Types: Bar gize: |11 -
& Bar type: | Straight -
Type: Straight Dimension
B
ey A= 30 it
Type: 1
B
b
YA
Type: 2
B
K=,
ﬂ
}%‘ 'HE|
Type: 3
QK ] | Apply | | Cancel
™ Bar Mark Definition = ol ==
Mame: Batdark #2 Material: |Grade E0 '|
Bar Types: Bar size: |11 -
2 Bartype: | Straight -
Type: Straight Dimension
E
ey A= 4 it
Type: 1
B
b
YA
Type: 2
B
=S,
m
}%‘ 'HE|
Type: 3
QK. ] | Apply | | Cancel
Last Modified: 7/31/2013 RC6-14
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Defining a Member Alternative:

Double-click MEMBER ALTERNATIVES in the tree under the interior strip S2 to create a new
alternative. The New Member Alternative dialog shown below will open. Select Reinforced
Concrete for the Material Type and Reinforced Concrete Slab for the Girder Type.

oo e =

Matenal Type: Girder Typper

Reinforced Concrete v] [Heinforced Concrete Slab vl

k. J[ Cancel ]

Click Ok to close the dialog and create a new member alternative.

M Member Alternative Description o] =[]
Member Alternative: |
Description | Specsl Factars I Engie I Impart I Control Options
Description: - taterial Type: | Reinforced Concrete
Girder Type: | Reinforced Concrete Slab
- Default Units:

Girder property input method End bearing locations

["] Edge beam

@) Scheduls bazed E :

. Left: n
Crozs-gection based
Right: B in
Default rating methaod:

Addiional Self Load LFD T

Additional self load = kip/ft

& Analpgiz Stip
Additional self lnad = 3 §
Hana =l s * @ Full slab section width
() User defined i
[ ok ] l Apply l [ Cancel

Last Modified: 7/31/2013 RC6-15
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The first Member Alternative that we create will automatically be assigned as the Existing and
Current Member Alternative for this Member. In the Member Alternative Description window
enter the data as shown above.

The Analysis Strip selection allows you to specify the width of the strip for the analysis. If User
defined is selected, an average reinforcement area per user defined width will be computed
based on the reinforcement defined for the full slab section width. For this example, we select
Full slab section width.

The Edge beam selection indicates the member alternative is an edge beam in the LRFD live load
distribution factors computation. Since we are entering the interior strip, leave Edge beam as
unchecked.

Click Ok to save the data and close the window.

Live Load Distribution factors can be computed only after Strip Profile information is entered.
To enter Strip Profile information, double-click on Strip Profile in the tree to open Strip Profile

window.

Enter strip section and depth details as shown below.

i

N Strip Profile = =R
Type: |Reinforced Concrete Slab
Section | Depth | Reinforcement
Support _Start Length .End St_art E_nd Concrete Modular
Number Distance (ft) Distance | Width | Width Material Ratio
(ft) (ft) {in} | (in}
1 =] 0 30 30 144 144 |Class A (US) had
2 || 0 30 30 144 144 |Class A (US) hd
[ M e ] [ Duplicate ] [ Delete ]
[ (] ] [ Apply ] [ Cancel ]

Last Modified: 7/31/2013 RC6-16
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P

M Strip Profile s Eon

Type: |Reinforced Concrete Slab

| Secti0n| Depth |F|einf0rcement|

Begin End 5 i Start Lenath End

Depth [Depthvary| Depth | PP | Distance oot | etance

. ; umber (ft)

{in} (in} (fty (Tt}
18 |None | =] 18| 1 |= 0 20 20
18 |Parabolic | B/ 1 x| 20 k] 29
36 |None || B 1 |~ 25 2 31
38 |Parabolic | 13| 2 = 1 k] 10
18 [None || 18| 2 = 10 20 30

[ e ” Duplicate ” Delete ]

| ok || Apph || Cancel |

Now switch to Reinforcement tab and enter reinforcemnt information as shown below.

M strip Profile oo ==
Type: |Reinforced Concrete Slab
Depth | Reinforcement
[ vary bar spacing
Start End Start | End N
Clear . - Start | Straight End Start End
Set ar nvert Heasured Cover | Number Spﬂagng Spﬂagng Sue | e SUPPOM| pirection | Distance | Lengtn | Distance|  Fuly Fully
fi. it ft Developed | Developed

(in} (in) (in) @) | (ft) (ft) (ft) evelop evelop

1 [BarMark#1 |=| [7] |TopofSlab Jhd 1.5 4 ] ] 2 21 |x|left || 0 30 30

2 |BarMark#1 |=| [7] |TopofSlab Jhd 1.5 4 [ L] 2 22 |x|left || 0 30 30

3 |BarMark#1 | =| |:| Bottom of Slab 5l 2 [:] [ 6 2 21 |=|Left |=| 0 30 30

4 |BarMark#1 || |:| Bottom of Slab | 2 [:] [ 6 2 2|2 |=lLeft |=| o 30 30

5 |BarMark#2 |=| [7] |TopofSlab Jhd 1.5 ] ] ] 2 21 x| Right || 26 4 30

6 [BarMark#2 [v] 7] [Topofslab = 15 5 3 3 2 2]z [x]lert [+ 0 4 4

[ New ][ Duplicate ][ Delete ]
[ QK ” Apply ][ Cancel ]

After strip profile is defined, click on Ok to save data and close the window.

Last Modified: 7/31/2013 RC6-17
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The profile of the slab strip can be viewed by selecting the member alternative and click on the

iy |
B View schematic button on the toolbar. Schematic for Slab Strip S2 member alternaive is as
shown below.

M Schematics: RC Profile View =
B(flQq+ | @® 8% -

25panRCSlab
25panRCSlab - Slab System - 52
07/18M13

Web Transitions 18"x20"0" | [187-36"pE-0" 367% 30" 3871870 18"20%0"

" 200" 200"

Vert. Shear Reinf. Spacing ‘

Span Lengths

MNotes:
* Vertical shear reinforcement shown in blue.

We can now enter the live load distribution factors for this member. Open Live Load
Distribution window. Under Standard tab, click on Compute from Typical Section button. Live
load distribution factors will be populated as shown below. If live load distribution factors are
not entered, the AASHTO Engine will compute the distribution factors during the analysis.

i

M Live Load Distribution (o @ |3
Standard | LRFD

Distribution Factar Input M ethad
@ Usze Simplified Method (71 Uze Advanced Method

Distribution Factor
Lanes (Wheels)
Loaded
Shear Shear at Moment Deflection
Supports
1 Lane 2063088 1
Multi-Lane 2 068566 1

Compute from
Typical Section

‘ Yiew Calcs

Ok ] [ Apply ] l Cancel

Click on Ok to save data and close the window.

Last Modified: 7/31/2013 RC6-18
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We do not need to define any Points of Interest since we will not be overriding any information

we have entered. The description of this member alternative is complete.

The member alternative Slab Strip S2 can now be analyzed. To perform LFR analysis, select the
View Analysis Settings button on the toolbar to open the window shown below. Click Open
Template button and select the HS 20 Rating template to be used in the rating. Click on Ok to

save the settings and close the window.

0 Analysis Settings [F=5Ech =)
() Design Review @ Rating Fiating Methad: | Member Alternative ~|
Analysiz Type:
’Line Girder v]
Lanedlmpact Loading Type:
["'-\S Requested '] Apply Preference Setting: [None V]
Wehiclex | Output | Engine | Description|
Traffic: Direction: -
’ Refresh ] ’ Temporary Yehicles. . ] ’ Advanced... ]
Vehicle Selection: Yehicle Summary:
=) Wehicles - Add_ to = Rating Vehicles
5 Standard p (i - LFFR
- filternate Milicary Loading = Design Load Rating
. H 15-44 i Irwentary
- H 20-44 - Operating
- HL-33 (5] A - Fatigue
- HL-93{U3) ol e Legal Load Rating
- HE 15-44 3 om - Routine
- HS 20(31) Al - Sipecialized Hauling
- HS 20-44 Permit Load R ating
<<
- Lane-Type Legal Load - =- LFD S50
- LAFD Fatigue Truck [S1] B Ir]ventory
- LAFD Fatigue Truck [US) 3 o H5 2044
- MRL Operating
- G4 e HS 20-44
55
.. SUE
. SUT -
| Reset | [ Ciear | [ OpenTemplate | [ Save Template | [ ok [ #eey J[ cancel |

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

results window shown below will open.

M Analysis Results - Slab Strip 52

[E=8 ECh /X

Report Type LanedImpact Loading Type Display Farmat
[F!ating Results Surmmary v | @ AsRequested () Detailed Single rating level per row -

Live Load

Live Load Rating RLatlngl Load Rating | Rating Location Location Limit State

Facts it S| %
Inventory £ | 2-(13.3) Design Flexure - Concrete
HS 20-44 Lane LFD Operating 53.75 1,493 34.00 2-013.3) Design Flexure - Concrete

Az Requested

HS 20-44 Axle Load LFD Inventory 26878 0744 34.00 2-(13.3) De=ign Flexure - Concrete

Az Requested

HS 20-44 Axle Load LFD Operating 4472 1242 34.00 2-013.3) Design Flexure - Concrete

Az Requested

AASHTO LFR Engine Version B.5.0.2004

Analysiz Preference Setting: Mone

Close

Last Modified: 7/31/2013 RC6-19
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To perform LRFR analysis, select the View Analysis Settings button on the toolbar to open the
window shown below. Click Open Template button and select the LRFR Design Load Rating
template to be used in the rating. Click on Ok to save the settings and close the window.

M Analysis Settings

=R

(") Design Review @ Rating
Analyziz Type:
Line Girder -

Az Reguested

Fiating M ethod: LRFR

)

Apply Preference Setting: ’NDHE

Wehicles | Output | Engine I Desu:riptiu:unl
Trathic: Direction; .
[Eh:uth directions v] l Refresh ] [ Temparary Wehicleaz. . ] [ Advanced. . ]
Wehicle Selection: Wehicle Summary:
= V_ehicles - Adc! ta = H_ating Wehicles
- Standard | ietina = LRFR

- H 1544 - Desigh Load Rating

- H 20-44 | = Irrventory

- HL-33 [51) 5 o B HLE3US)

- HL-33 [U5] - = Operating

- HS 15-44 mee L HL93US)

- HS 20 [51) rom =)+ Fatigue

- HE 20-44 Analysis L LRFD Fatigue Truck US)

- Lane-Type Legal Load =1 Legal Laad Rating

- LRFD Fatigue Truck [S1] Routine

- LAFD Fatigue Truck [US)] i Specialized Hauling

- WAL - - Permit Load Fating

[ Reset ] [ Clear ] [ Open Template ] [ Save Template ] [ 0K ] [ Apply ] [ Cancel ]

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

M Analysis Results - Slab Strip 52 = Eeh=
Report Type Lane/lmpact Loading Type Dizplay Format
[Hating Fesults Summary '] @ As Requested () Detailed Single rating level per row -
. Live Load Rating Rating Load Rating | Rating Location Location -
Live Load T Method|  Level (Ton) InisER

HL-93 (US) Truck + Lane | LRFR Operating 31.32 0.870 34.00 STRENGTH-I Concrete Flexure | As Requested
HL-83 (US) f Tandem + Lane | LRFR Inventory 22585 0538 12.00 STRENGTH-I Concrete Flexure | As Requested
HL-33 (US) f Tandem + Lane LRFR Operating 2975 0.826 12.00 STRENGTH-| Concrete Flexure | As Requested
HL-83 (US) f 90%(Truck Pair | LRFR Inventory 2936 0.816 34.00 STRENGTH-I Concrete Flexure | As Reguested
HL-83 (US) f 90%(Truck Pair | LRFR Operating 38.06 1.057 34.00 STRENGTH-I Concrete Flexure | As Reguested

AASHTO LRFR Engine Yersion 6.5.0.2004

Analysiz Preference Setting: Mone

Last Modified: 7/31/2013 RC6-20
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To perform LRFD design review, open the Analysis Settings window and select the HL 93 Design
Review template as shown below.

™ Analysis Settings = =R

@ Design Review () Rating Design Method: | LRFD ,]

Analyzis Type:

Line Girder -
Az Requested Apply Preference Setting: ’Nnne V]
Wehicles | Output I Engine I Descriplionl
_T_Branftlcdﬁ:;ztci:sz:: - [ Refresk ] [ Temporary Wehicles.. ] [ Advanced... ]
Wehicle Selection: Wehicle Summary:
- Wehicles - '&dd_ i =1+ Design Wehicles
- Standard I Design () Design Loads
i Ailtarnate Milikary Loading i e HLE3[US)
- HL-H3[5]] Permit Loads
- HL-93 [IUS) =- Fatigue Loads
- HE 20 [5l) = R i LRFD Fatigue Truck (US)
- HS 20-44 Tm':"’e
- LRFD Fatigue Truck [S1) .
- LRFD Fatigue Truck (US) Analysis
- AgEncy A cc
- ser Defined -
- Temparary i
l Rezet l [ Clear ] l Open Template l [ Save Template ] [ 0k, ] [ Apply ] [ Canicel ]

Next click the Analyze button on the toolbar to perform the design review. Click on &' View
Analysis Output button on toolbar and double-click Spec Check Results for a summary of the
specification check results.

™ 25panRCSlab o -E | ]

s

= 25panRCSlab i
- Slab System
B-52
EI- Slab Ship 52
- Std Reinf Dev Lenagth Calcs Log File
- wizard computed Std distribution Factors
- Lrfd Reinf Dev Length Calcs Log File
- AASHTO_LFD
i logFile
£ A4SHTO_LRFD
- Summary of computed digtribution factore
- Detailed caloulations of computed digtribution factors

m

- Liog File
- A85HTO_LRFR

- Summary of computed digtribution factore

- Detailed caloulations of computed digtribution factors
- Spec Check Results

- Log File

] 1] | 3
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Gl | e SThoganiocme £ - ¢ x|

Bridge - 2SpanRCSlab
Superstructure Def - Slab System
Member - 52

Analysis Preference Setting - None

& C:\Users\SThogaru\D... %

Bridge Alt -

Member Alt - Slab Strip 52 H

AASHTO LRFD Specification. Edition 6. Interim 2013

Specification Check Summary

Article
Flexure (5732, 573312)
Crack Control (5.7.3.4)

Shear (53.8.3.3, 5.8.2.5,
5827,5835)

Fatigue (5.5.3.2)
Deflection (2.5.2.6.2)

Status
Fail
Fail

Ignore by
User

Pass

Pass

Girder Positive Flexure Analysis

Location
(ft)

LS

Load
Comb

Mr
(kip-ft)

Mnu
(kip-ft)

Mr/Mu

0.000

630.40

0.00

99.00

3.000

630.40

43740

1.44

6.000

630.40

T27.47

0.87

< |
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Part 2: Frame structure simplified definition slab structure type.

= — 1= _._4_ ..... —a—
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Last Modified: 7/31/2013 RC6-23

Elevation



AASHTOWare Bridge Design and Rating Training — RC 6 — Two Span Reinforced Concrete Slab System Example

B 27'-0" R
1-6" | 5 24'-0" g 1'-6"
> N > <
yy
3'-Q"
Yy
A
15'-0"

: 4I_OII
(Typ.)

Structure Typical Section at Pier

4'_0"
Width

I‘ 2'_0"
" Depth !

Section C-C
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Slab system with frame leg support can be defined by selecting Slab Structure Type as Frame

structure simplified definition in the superstructure definition window.

Double-click on SUPERSTRUCTURE DEFINITIONS and create a new Reinforced Concrete Slab System
Superstructure similar to the one we just completed. Select Frame structure simplified definition
and specify Frame Connection for support 2. Click Ok to save and close the window.

#™ RC Slab System Superstructure Definition

(=)o ==

Definition |Ana|_l,Jsis I Specs I Enginel

Mame;  Frame Slab System

Frame Connections:

Dleszcription:
Default Units: | 1S Custamary w | Enter Span Lengths
Alang the Reference
Murmber of spans: 2 = Line:

= Length

Mumber of slab strips: 3 = Span ()
1 30
2 30

Frame
Support | Connectio
n
L [
2
£ ]

@ Frame structure simplified definition

[ Contains woids

Member Alt. Types
Steel
P45
R/C
Timber

Slab Structure Type

Slab integral with pier

() Slab nat integral with pier

[ 0k ” Apply H Cancel

Follow the instructions in Part 1 to enter the following data for this superstructure definition.

Load Case Description

Structute Framing Plan
Structure Typical Section
BarMark #1and BarMark #2
Member Alternative Description
Strip Profile

oukwWwNE

Last Modified: 7/31/2013
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Now we begin the windows with specific information for the Frame structure simplified definition.

Open Structure Framing Plan Detail window, switch to Frame Connections tab and enter data as

show below.
M Structure Framing Plan Details EI@
Nurnber of spans = | 2 Mumber of stips = |2
Frame Conrections
Percent
Bent Cap| Number Column| _~ Top | Bottom| Top | Bottom| Column
S”L'i’:':” Width of | Material| Length Fg”“" 3| Column Type %';"?f;ﬁ Depth | Depth | wigth | wigth | Stiffness
(in} Columns (ft) (Eu:f P (in} (in} (in} (in} | (kip-in/rad}
2 43 2 |Class = 15 100 |Rectangula = ||Consta |- 24 24 43 43 |
[ ar ][ Apply ][ Cahicel l

Select the Compute button to open the Compute Column Stiffness dialog. Click on the Compute
button to compute the column stiffness coefficient.
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Support Line: 2

Colurit

Bent Cap width, 48

2

Mumber of Columns:

Column Crozss Section
Crozz Section Tope

@ Rectangular ) Circular

Crozs Section Dimenzions

@ Constant ) Tapered

Camputed Column Stiffness
Properties at Top of Colurn

Area: | 1182

Morment of Inertia; | 5229

Properties at Bottarn of Column

Area: | 1152

Momert of Inertia; | 95236

,

Murmber of strips: K|
in Column Length: 13 t
Percent Fiaty at Base: 100 A
Material. | Class & [US] -
Top Depth: 24 in Top Width: 4a
Battam Depth: 24 in Bottom Width: |48
"2 Madulus of Elasticity, |95844.143254 1o
C ted Col
i SEFR?EUS; olumn | 29RR2E1 . 205995 kipvin/rad
in"z2
in"4

[ Apply

][ Cancel ]

The column stiffness coefficient is computed using the Stiffness Method. In the stiffness method, a
unit rotation in the Z direction is applied to the top of the column with all other displacements equal
to zero. The member end loads that are required to produce this unit rotation are the stiffness
coefficients. The moment applied at the top of the column to produce this unit rotation is the
stiffness coefficient computed in this window.

The following diagram shows the frame leg and the moment applied to produce the unit rotation.
You will need to use engineering judgment to determine the length of the frame leg based on the
geometry and reinforcement of the frame structures you wish to analyze.

Last Modified: 7/31/2013
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\4

30!_0" K\ 30l_0ll

A
™~
A
A
|
P

15-0"

The moment required to produce a unit rotation at the top of the cantilever column is M, = 4EI/L
The computed column stiffness coefficient is based on the entered number of columns. Click on
Apply button to apply this stiffness coefficient to Support 2.

Click Ok to save and close the Structure Framing Plan Detail window.

Last Modified: 7/31/2013 RC6-28



AASHTOWare Bridge Design and Rating Training — RC 6 — Two Span Reinforced Concrete Slab System Example

Open Supports window, Support 2 is a frame connection with all constraints fixed. The computed
column stiffness coefficient is entered in the Elastic tab as the Z rotation spring constant.

P

M Supports

(=] & |E=s]

1o

z

General | Elastic

-

Translation Constraints Rotation Constraints

Support Support
Number Type X Y Z

1 Pinned [l ]

Frame Connection ||
3 |Roller |~ =] =]
[ (1] ] [ Apply ] [ Cancel ]
@ supports =
N
}»X o -
=z 1 2
Elastic
: ) Rotation Spring Override
Support TranslatlunE:;r#'l}g Constant Constant Computed Z
Number (kip-in/rad} Rotation Spring
X k' 7 Constant

L [

2 8055361.2059 [

: [

[ aE. J [ Apply ] [ Cancel
Last Modified: 7/31/2013 RC6-29
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In similar manner as performed above, LFR, LRFR and LRFD analysis can be performed by selecting
their respective templates. As this slab bridge is not designed with framed connection at pier, we
are not going to perfrom rating and design analysis in this example.
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