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AASHTOWare Bridge Design Training

LS1 — Limit State Selection (BrD 6.4)

This example describes how to select limit states for LRFD spec check analysis. This example assumes you
have access to TrainingBridgel (BID1 ) in the teaching database from the installation.

Topics Covered
e  Select limit states for LRFD spec check analysis

Open TrainingBridgel, open LRFD factors window shown as below.

RI=
-E D TrainingBridge1
E D Materials
B[] Beam Shapes
- [ Appurtenances
- [_1] Diaphragm Definitions
- :1,_ Impact / Dvnamic Load Allowance
- MFF LRFD Multiple Presence Factors
- [ Factors
- [:l LFDr
[Z3 LrRFD
N ca1] 1o 1\SHTC LR
D LRFR
. D LRFC Substructure Design Settings
- EC Enwironmental Conditions
- OF  Design Parameters
=] D SUPERSTRUCTURE DEFINITIONS
b Simple Span Structure
g (] BRIDGE ALTERMATIVES
Bl M Single Span Bridge (E) (C)
D SUPERSTRIICTURES
T Stiffness Analysis
[Z3 PIERS
Description: [445HTO LRFD Bridge Design Specifications, First E dition, ;I
1994 including 1996 and 1357 Interim 5pecifications
Load Factors | Limit States Eoncretel Steel I ‘Wiood I Load Mod\fiersl Specifications
Lint Sete] e bin i i i i s
STREMGT 0.900 1.250 0650 1.500 1.750 1.750 1.730 1.750
STRENGT 0.900 1.250 0650 1.500 1.350 1.350 1.330 1.350
STRENGT 0.900 1.250 0650 1.500 0.000 0.000 0.000 0.000
STRENGT 1.500 1.500 0650 1.500 0.000 0.000 0.000 0.000
STRENGT 0.900 1.250 0650 1.500 1.350 1.350 1.330 1.350
SERWICE-| 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
SERMWICE-I| 1.000 1.000 1.000 1.000 1.300 1.300 1.300 1.300
SERWICE-I| 1.000 1.000 1.000 1.000 0500 0500 0.500 0500
FATIGLE-| 0.000 0.000 0.000 0.000 0.750 0.750 0.000 0.000
EXTREME 0.900 1.250 0650 1.500 0.500 0.500 0.500 0.500
EXTREME 0.900 1.250 0650 1.500 0.500 0.500 0.500 0.500
I |
Copy from Library... | QK I Apply | Cancel |
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Select “Limit Sates” tab, default limit states selections are shown as below.

-ipix
Mame: |1 994 AASHT O LRFD Specifications
Description: |AASHTO LRFD Bridge Design Specifications, First Edition, ;I
1394 including 1336 and 1337 Interim Specifications
Load Factors - Limit States | Eoncretel Steel I Ywood I Load Modifiersl Specifications
Superstructure Analysis:
L Reinforced | Prestressed .
Limnit State | — Steel| Timber
STREMGTH-| 7 ¥ ¥ ¥
STRENGTH-I 7 7 V|l ¥
STREMGTH-I r r I r
STREMGTH-IY r r r r
STREMGTH-Y - Il I -
SERYICE 7 7 rlr
SERWICE-I r r I r
SERWICE-II r rd r r
FATIGLE- = I I -
EXTREME EWENT- r r rlr
EXTREWME EYEMT-II r r r r
Copy from Library... | QK I Apply Cancel
Uncheck Service —II limit state in steel column.
=
Mame: |1994 AASHTO LRFD Specifications
Description: |4A5HTO LRFD Bridge Design Specifications, First Edition, ;I
1934 including 1936 and 1997 Interim Specifications _I
-
Load Factars  Limit States | Concretel Steel I ‘wWood I Load Modifiersl Specifications
Superstructure Analysis:
_ Reinforced | Prestressed) .
Litnit State |y —— Steel| Timber
STREMGTH-I Il 2 W | ¥
STREMGTH-I Ird | il il
STRENGTH-III r |l il r
STRENGTH-IV r r rlr
STREMGTH-% - [l il -
SERWICE-| Ird i |l r
SERWICE-I - - [nll B
SERVICE-N - W~ - -
FATIGLE-| Ird i il r
EXTREME EVEMT-I r [l r r
EXTREME EVEMT-II - [l - -
Copy from Library. .. | 0K I Apply Cancel

Click OK button to save the change to memory and close the window.
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Open member alternative window of “Simple Span Structure/G1/Plate Girder”, select “Spec” tab, change
LRFD spec selections as the following window.

iMember Alternative Description 1ol x|

Iember Alternative: IF'Iate Girder

Description  Specs | Factorsl Enginel Importl Control Optionz

Analyifpr:ethod Analysiz Module Selection Type Spec Version Factors
AZD AAZHTO ASD _T | Sy=tem Detault T ||\MBE 2ndd, St 17th 7 || 1
LFDr AAZHTO LFD _T | Sy=tem Detault j|MEIE 2ned, St 17th 7 || 2002 AASHTO Std. Specifications 1
LRFD AASHTO LREFD ¥ | Override j|LRFD Sth ¥ ||1994 AASHTO LRFD Specifications |
LRFR AASHTO LREFR _¥ | System Detault j|MEIE 2nd, LRFD Sth = || 2011 AASHTO LRFR Specifications 1

0k I Apply Cancel

Click OK button to save the change to memory and close the window.
Do design review with HL93 for “Simple Span Structure/G1/Plate Girder”.

1=k

| i+ Design Review " Rating | Design Method ILHFD j
Analysis Type:
ILine Girder j
LanedIimpact Loading Tvpe:
[iss Recuested = 4pply Prefersnce Selting; |Hone =l

“ehicles |Dutput| Engine | Description |

I% Refresh | Temporary Yehicles | Advanced I
oth directions =
Wehicle Selection: “Wehicle Summary:
= Vehicles ddd b 1 Design Yehicles
[l Standard Design [l Diesign Loads
H Altemnate Military Loading HL-93 [U5)
- HL93 51) | - Pemit Loads
HL-82 [US) £ Fatigue Laads
- HS 201(31) A - LRFD Fatigue Truck [US]
HS 2044 emae

- LRFD Fatigus Truck (51) (e

\ . LFAFD Fatigue Truck [US) Analysis
Agency «
i User Defined _I

- Temporary

Reset Clear | ﬂpenTEmplale?I Save Template oK Apply Cancel
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Click OK in analysis progress window when analysis is complete.

Analysis Progress

El & Analysis Event
oo [# Plate Girder

- Location - 96.6000 (ft)
- Location - 112.7000 (ft)
- Location - 128.8000 (f)
- Location - 144.9000 (1)
- Location - 161.0000 (1)
- 3TAGE 2
- BTAGE 3
- Location - 0.0000 (ft)
- Location - 16.1000
- Location - 32,2000
- Location - 48.3000 (ft
- Location - 64.4000
- Location - 80.5000
- Location - 96.6000
- Location - 112.7000 (f)
- Location - 128.8000 (1)
- Location - 144.9000 (1)
- Location - 1671.0000 (1)
Completed Specification Check
Info - Finished LRFD specification checking. ..
Infa - Populating specification checking results...
Info - Finished populating specification checking results. ..

)
)
)
)
)
)
fi

Infa - Analysis completed!

< |

“iew B ating Log |

i | [ 0K

Click “View Spec Check” i button to view article list.

= [:I Superskructure Component
+-{] Stage 1
D Stage 2
E|{:| Stage 3
-] Plate Girder
] 5pant- 0.00ft
{1 Span 1 - 13.66ft,
{23 Span1- 16.10Ft,
] Span1- 27.31ft
{1 Span 1 - 3z.20ft
A span1- 40.73fL
] Span1- 48.30ft
{1 Span 1 - 5414t
A span1- s4.40fL
(] Span1- 67.56ft
{1 Span 1 - 80,50t
{2 span1- 80.98fL
(] Span1- 94.39ft,
423 Span 1 - 96.60 ft.

{22 3pan 1 - 107,81 ft,
(] span1- 112.70ft,
{7 Span 1 - 121.23 1,
{21 Span 1 - 128.80ft,
{7 Span 1 - 134.64 ft,
] Span 1 - 144.90 ft,
{1 Span 1 - 147,821,

{23 Span 1 - 161.00 ft,

LilSpecification Checks for Plate Girder - 41 of 822

=lolx|

| Specification Reference

Limit State

I Flex. Sense &

1.3.2.1 Design Philosophy - Limit State - General

+/ 2.5.2.6,2 Criteria for Deflection

4.6.2.7.1 I-Sections - Lateral Wind Load Distribution in Mulktibeam Bridges
S.4.2.6 Madulus of Rupture

6.10.1,1.1b Stresses for Sections in Positive Flexure

B &10.1.10.1 Hybrid Factor, Rh

£,10.1,10.2 Web Load-Shedding Factar, Rb

+* 6,10.1.6 Flange Stress and Member Bending Moments

+ 6.10,1.7 Minimum Negative Flexure Concrete Deck Reinforcement
6.10.1,9.1 Webs without Longitudinal Stiffeners

" 6.10.11.1.2 Transverse Stiffeners - Projecting Width

~ 6,10,11.1,3 Transverse Stiffeners - Moment of Inertia

+" 6.10.2 Cross-Section Proportion Limits

3 Constructibility - Shear
I: N4 6,10.4,2.2 Flexure
6.10.5.3 Special Fatigue Requirement for Webs

6.10.6.2.2 Composite Sections in Positive Flexure

6,10,6,2,3 Composite Sections in Megative Flexure and Noncomposite Sections
N4 6.10.7.1.1 General

N4 6.10.7.1.2 Mominal Flexural Resistance

X6.10,7.2.1 General

£.10.7.2.2 Mominal Flexural Resistance

+ 6.10.7.3 Flexural Resistance - Ductility Requirement

& 6,10.8.1.1 Discretely Braced Flanges in Compression

A 6,10.8,1.2 Discretely Braced Flanges in Tension

T4 6.10.8.1.3 Continuously Braced Flanges in Tension or Compression
&10.8.2.1 General

6,10,8,2.2 Local Buckling Resistance

6.10.8.2.3 Lateral Torsional Buckling Resistance

6,10,8,2.3,Cb Lateral Torsional Buckling Resistance - b Calculation
6,10,8,2.3.tt Lateral Torsional Buckling Resistance - rt and Lp Calculation
6.10.8.3 Tension-Flange Flexural Resistance

+ 6.10.9 Shear Resistance

6.10.9.1 Shear Resistance - General

3 6.10_ieneral_Flexural_Results

£.6.1.2.2 Design Criteria

4]

N
173
73
73
173
173
73
173
173
73
173
173
73
73
173
7y
73
173
7y
73
173
73
73
173
173
73
173
173
73
173
173
73
73
173
73
73

Since Service —I1 limit state is not selected for LRFD spec check, article 6.10.4.2.2 is not applicable.
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