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6.7 New Feature — Gusset Plates

Gusset Plate Rating

Joint effort by Oklahoma
and AASHTO

* LRFR
* LFR

* Includes LRFR rating of
longitudinal trusses

%




Truss and Gusset Plates

* Includes specification checking for the truss
members (LFR and LRFR)

o

o Specification Checks for Truss 1 - 17 of 375
EI[:I Superstructure Component “ | Specification Reference
=1 Stage 3 3 . ; ;
d Stag 10.54.1.1 Maximum Axial Load Capacity For the truss member
=8 guss 1 10.54.2.1 Compute Fe
l:l 3?3; X 6B.4 Axial Tension and Compression )
a U2U3 6B5.3.1 Gusset Plate Bolt Slip Resistance
03 U3U4 X L6B.2.6.1 Gusset Plate Axial Force Rating
.3 U4U5 L6B.2.6.1 Gusset Plate Bearing Resistance - For the g usset plate
23 USUB L6B.2.6.1 Gusset Plate Bolt Shear Resistance
23 LoUo +' L6B.2.6.1 Gusset Plate Bolt Slip Rating
-1 L4U6 X L6B.2.6.1 Gusse
-3 U0LT L6B.2.6.1 Gusse
~aL2 HALGB.2.6.1 GUSSe'|| (5.0 5 _ ALLOWABLE STRESS RATING AND LOAD FACTOR RATING
-3 u2L2 M L6R.2.6.2 Gusse ILppendix L6B
§ L6B.2 Capacity of Steel Members (Part D, Strength Design Method)
g L2u4 L6B.2.6.4 Gusse || |16B.2.6 Gusset Flates
-0 U4L3 . | L6B.2.6.1 Gusset Plate Bolt Slip Resistance Rating
011306 L6B.2.6.5 Gusse (ARSHTO Manual for Bridge Evaluation, Second Edition with 2015 Interims)
L6B.2.6.5 Gusse
SES AR L6B265 G Gusset Plate - Truss Member U2U3: Panel Point U2 Stage 3
2.6.5 Gusse
-3 1203 LED Steel T BOLT SLIP RESISTANCE EATING FACTOR CALCULATIONS
805 el s C - L1 * DL{%Load)
- * Oa
-3 LOL1 BF = oo . .
‘aue =-uenean Computation detail
D L2L3 'h‘hE]'_"E,.
-3 1314 i
_ c o= 111.330 (kip)
=3 Truss 1 Panel Points User Override DL = Infinity (kip)

o Al = Dead Load Factor
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Truss and Gusset Plates

* Includes specification checking for the gusset
plates

L Specification Checks for Truss 1 - 2 of 375

-3 U4L3 ~ | Specification Reference
-3 13U6 v/ L6B.2.6.1 Gusset Plate Shear Rating
~aLu L6B.2.6.3 Gusset Plate Shear Resistance
-3 L2U3
-3 L3Us Spec Check Detail for L6B.2.6.1 Gusset Plate Shear Rating
-~ LOLY Part B - ALLOWABLE STRESS RATING AND LOAD FACTOR RATING
- L1L2 Appendix LB
L6B.2 Capacity of Steel Members (Part D, Strength Design Method)

-0 L2132 16B.2.6 Gusser Plates

] L6B.2.6.1 Gusset Plate Shear Rating

[ e I (RASHTO Manual for Bridge Evaluation, Second Edition with 2015 Interims)
=3 Truss 1 Panel Points - |Gusset Plate - 12 GP (L4 Mathcad): Panel Foint L2 Stage 3

@ L Member Percentage Load Transfer:

@ L
Member Load

o = For the panel point

| -3 14 o 100,09 .
| ow = = gusset plates (entire
E D Uz U212 100.00
-au e e e t'
: e e connection)

A2 * VLL(1+I)

VERTICAL SHERR RATING FACTOR CRALCULATIONS

C = 110.246 (kip)

VDL Left = 2.740 (kip)
1 |vDL Right = 2.740 (kip)
= Al = Dead Load Factor
o A2 = Live Load Factor




Gusset Plates

* Rating results

I =

- B
o Analysis Results - Truss 1 EXiEr
Fepor Type Lang/impact Laading Type Display Farmat
Rating Results Summary W (®) Az Requested () Detailed Single rating lesvel per row W

: Live Load Rating | Rating | Load Rating|Rating | Element -
velead ] type | Method | Level | _(Ton) | Factor| MName f mtSee ] et |t
HL-93 (US) Truck + Lane Imventory 3323 0823 STRA AXIAL-COMPRESSION As Request

HL-33 (US) Truck + Lane: LRFR: Operatin 33.36: 0.927 L2L3 - L& SER-II Gusset Plate Bolt Slipf As Request: As Requeste}
HL-93 (US) Tandem + Lane: LRFRInventory 2478 0991 L1U2§ STR- AXIAL-COMPRESSION} As Reguesti As Requeste!
HL-93 (US) Tandem + Lane: LRFR: Operatin 28320 1133 L2L3: LY SER-l Gusset Plate Bolt Slip} As Reguest! As Requestes

AASHTO Truss LRFR Engine Wersion b.7.0.2003

Analysis Preference Setting: Mone

Limit State

[ ] i e . L .
Controlling limit state - E.’.‘EB'“ G_u§5!_et _F'I_at:g EEL"‘? 5||p
i STR-1 AXIAL-COMPRESSION |




6.7 New Feature — Splice Analysis

Analysis based on LFRD and LFD specs for steel
plate girders

* LRFD splice analysis

[ Schematics: Splice Location E@
B+ |B® g% v
Splice Example
p— Splice Example - Superstructure 1-Splice - G1
e |RFR and LFR
S rows of 4 @ 2 (TYP 3 7/8 112" (TYP 5 1 112HTYP}
: : : 3 = o =
* Hybrid girder splice EEEe
_ . s 4 '*11f2"+;15pa@3"
capabilit e
y " s o
.+
L ] - L ] L ]
e Curved airder splice
15spa @ 3
p y L] L ] L ] L]
: L ] - L ] L ] :
- i L ] - L ] L ] i
 Partially funded b e
3 LA el 1 Fz)_S;(TYPT-
Srousore @S T IEW‘J' 1 wzl‘TEITYP) 51 IfZI‘TJ(TYP)




Splice Analysis -

« Simple for DL, continuous for LL splice

analysis
| L N\ |
L *‘* |
==
:I 1y L&“l-n‘ﬂ.) n" I
» 89-0"_ SESS St 590 -
e 90'-0 »le 90'-0 .l
| | |




Splice Analysis

* Analyze an individual splice

Bridge Workspace - Splice Example =
------- OLS Diaphragm Loading Selection

------- T Structure Typical Section

------- 2% Superstructure Loads

- [ Connectors

------- [ Shear Connector Definitions

- [ Stiffener Definitions

=k [:I MEMBERS

== .I G

------- #+ Member Loads

\ ....... z SuppDFtS
N = |:| MEMEBER ALTERNATIVES

\ = I Varying Flange Thickness 1 (E) (C)
------- &I Default Materials

------- = Impact / Dynamic Load Allowance
------- s Live Load Distribution
------- = Hinge Locations
------- = Girder Profile
= (3 Splice Locations

- ,\*m
------- = Deck Profi
------- & Haunch Pr Copy
------- = Lateral Sup LImilEe
------- 22 Stiffener R Delete

G- (2 Bearing st Analyze
{ . (271 Dmimte ~F e Srhematic

|




6.7 New Feature — Cut Top Strand

Cut Top Strands for Prestress Beams

Funded by Michigan DOT

Reduce tensile stresses in the top of the
beam at release

Straight pretensioned strands placed at top
of beam

Strands are debonded over majority of the
center of the beam and then cut

After cutting, only ends are engaged




6.7 New Feature — LL Distribution

40

Splayed Girder Computation of Distribution
Factors

Funded by Michigan DOT and lllinois DOT

Enhance the DF computations to include
splayed girder configurations

Generates a table of DF
Standard and LFRD spec




6.7 New Feature — R/C Slab System

A1

Baker

R/C slab system In substructure

Funded by KS DOT

Analysis and spec-checking of a pier supporting
a slab system superstructure

Load transfer of superstructure is uniformly
distributed

am ier 1 - 2-
wow QLR B




6.7 New Feature — Culvert

Culvert - General Procedure Shear
Computation Method

* Add control options to select the “General
Procedure”

« Control options for LRFD and LRFR




6.7 New Feature — Culvert

Culvert — Exposure Factor
* Funded by lllinois DOT

« Allows entry of different exposure factors for
different surfaces




6.7 New Feature — Floor System

LRFR for Floor System and Truss System

 Ranked in the top 10 UG voting for past 3 years
* Adds LRFR analysis for:
> Main Girders  §

> Floorbeams

» Stringers



6.7 New Feature — 3D Modeling

Straight Girder 3D Modeling Improvements

e Support constraint options

| brrs I = I 1 TN lrsay 3 Ly mo—rimy Iy -

M Supports =

Local Translation Co| Local Rotation Cons

Support| Support
Mumber|  Type X Y zZ X Y Fi

1 Roller v ] ]
2 Roller %] [ ]

ALY

[ 1| [1]
[ 1| []
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6.7 New Feature — 3D Modeling

Straight Girder 3D Modeling Improvements

L Girder Systemn Superstructure Definition

Definition | Analysis | Specs | Engine
Structural Slab Thickness
1ess for rating

1ess for design

30 Analysis Control Options

. . . rating
LFD: Model non-composite regions as non-composite design
| |LRFD: Model non-compaosite regions as non-composite -
: . : 2 Gird
| |LRFR: Model non-compaosite regions as non-composite — N
n it
Transwerse Loading
‘ehicle increment in lane: | 2.000 it
4.000 it

\ Lane increment:

3D Analysis Control Options
LFD: Model non-composite regions as non-composite
[ |LRFD: Model norrcomposite regions as non-composite

[ |LRFR: Model norrcomposite regions as non-composite

16

Mumber of shell elements

(®) Inthe deck hetween girder

(JInthe weh between flanges

Slower
More accurate

Mm 9% 8 7 6 5

Target aspect ratio for shell ele

Slower
More accurate

10 15 20 25



6.7 New Feature — Steel Shapes

« Library Update - AISC Steel Shapes (14t
Edition)

(il Library - Steel Shapes - Rolled Beam
Mapre: W 14x398 Store units as L
Description; " 14x338 Imported from AISC Tables (1334)
“ear, 1994
All dimensions are in in Shape Designation:
k1=
(il Library - Steel Shapes - Roll
shape Depth (in)
Neme: W 14x338 Wy 30 90 2950
Description: ¥ 14x338 Imported fram AISC Tahles (2011) WY 30w 90 29 55
; Year 2011 W 30 99 29.65
All dimensions are inin Wy 30 43 24.70
W' 30108 29.83
ki = 21250
tf= 2.8500 e — < 34400 W' 30 108 24
] | W30 116 30.00
R h— W 30x 116 30.01
5 j 5 LA A 1A an17
—ir <
o= 183000 L
¥ : l ] 1.7700
Y| LA Fefresh =fresh O

-




6.7/ New Feature

 LRFD/LRFR Lateral Flange Moment
Report

Top Flange Lateral Moments Summary
Live Load Type 3
Impact=** %
Span 1
DC DW
Location L}md Iioad JE%;“;? C(.mtrolling _((I:_l‘;_‘—lttI)) C(.]ntrolling
(ft) Percent (kip-ft) (kip-ft) Live Load Live Load
0.00(R) 0.0 0.02 0.02 0.12 Axle Load -0.06 Axle Load
16.13(L) 10.0 0.02 -0.02 0.56 Axle Load -0.68 Axle Load
16.13(R) 10.0 0.02 -0.02 0.56 Axle Load -0.68 Axle Load
20.16(L) 12.5 0.04 0.09 0.87 Axle Load -0.55 Axle Load
20.16(R) 12.5 0.03 0.10 0.87 Axle Load -0.55 Axle Load
32.25(L) 20.0 0.04 0.08 0.84 Axle Load -0.45 Axle Load
32.25(R) 20.0 0.02 0.05 0.84 Axle Load -0.45 Axle Load
40.31(L) 25.0 0.05 0.13 1.05 Axle Load -0.47 Axle Load
40.31(R) 250 0.06 0.16 1.05 Axle Load -0.47 Axle Load
48.38(L) 30.0 0.09 0.07 0.77 Axle Load -0.49 Axle Load

AD AOMIN Anon Falatat none o A_1_T __a MnoAn A_1_T __2

52 E E
o
=
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6.7 Updated Feature

« AASHTO Engine Specification Updates

d MBE 2M Edition, 2015 interim
d LRFD 7t Edition 2015 interim

Member Alternative Description

19

bMember Alternative: |FPlate

Description | Specs | Factors | Engine | Import | Cantrol Options

Analysis Method

Analysis Module

Selection Type

Spec Version

Type

ASD AASHTO ASD  |V|[System Default  ™|/MBE 2nd 20151, Std 17th |M(N2E
LFD AASHTO LFD | ¥|[System Default  »|/MBE 2nd 20151, Std 17th |*1[20€
LRFD AASHTO LRFD | ¥|[System Default  |%|[LRFD 7Tth 2015i ~207
LRFR AASHTO LRFR | ¥||Owverride [*] b

MBE 1st 2010i, LRFD 5th
MBE 1st 2010i, LRFD &th 2010
MBE 1st, LRFD 4th 2008i
MBE 1st, LRFD 4th 2009i
MBE 2nd 2011i, LRFD 5th
MBE 2nd 2011i, LRFD &th 2010
MBE 2nd 2011i, LRFD 6th
MBE 2nd 2013i, LRFD 6th 2013
MBE 2nd 2014i, LRFD 7Tth

MBE 2nd 2015i, LRFD Tth 2015i

MBE 2nd, LRFD &th

MEBE 2nd, LRFD 5th 2010i

MBE 1st 20101, LRFD 5th
MBE 1st 20101, LRFD &th 2010i
MBE 1st, LRFD 4th 2008i
MBE 1st, LRFD 4th 2005

MBE 2nd 20111,
MBE 2nd 20111,
MBE 2nd 20111,
MBE 2nd 20131,
MBE 2nd 20144,

MBE 2nd 20151

LRFD 5th
LRFD 5th 2010i
LRFD &th
LRFD &th 2013
LRFD 7th
LRFD 7th 20150

MBE 2nd. LRFD 5th
MBE 2nd. LRFD 5th 2010i




User Regquested Enhancements

User Group Top Enhancements

Bridge Design [/ Bridge Rating - Top User Group (RADBUG) Balloted Enhancements

Ranking Description Status
1 Copy and paste shear reinforcement ranges Included in 6.7 release
2 Consider sloped portion of bent longitudinal reinforcement in bending and  |Included in 6.7 release

shear capacities

3 Perform 3D FEM analysis for dead load and/or live load only Included in 6.7 release

Non-standard gage vehicle analysis on floor system superstructures Included feasibility study of 3D floor
system model in 6.8 Work Plan

6 Revise culvert LFD LL distribution computation Included in 6.7 release

14 |Consider development length of deck reinforcements Included in 6.7 release




6.7 Maintenance Enhancements

il

* Allow negative epsilon in concrete shear
computation

* Report actions for both sides of a point-of-
interest

» User-defined DL distribution by
percentage




Design Tools - 2016

Automated Prestressed Concrete Beam Design

« Completed the software design
 Phase 1 - Single Beam Design
 Phase 2 — Framing Plan Design

* Nearly complete with the user interface
development for Phase 1

AASHTOWare

* Release of the first phase Br Brldge
=St quarter 2016

Design

22



Design Tools — 2016 -

Steel Plate Girder Design Optimization

« Software design is in progress
* Formulating the steel design algorithm

AASHTOWare

Br )| Bridge

73



Support Site - aashto.mbakercorp.com

6 EMl 2 nhttps://aashto. ercorp.com/Pages/default.aspx ad (2 AASHTOWare Bridg.. X

File Edit View Favorites Tools Help

j Michael Baker Corporatio...

User Login

= ASHTOWare
Br .| Bridg
| D”WM About News Support Training Downloads Links Contact

E

Search this site...

Welcome

AASHTOWare Bridge Design and Rating Products are comprehensive bridge design and load rating tools developed

by AASHTO. For an agencies’ bridge inventory, the products store detailed bridge descriptions sufficient for

structural analysis. AASHTOWare Bridge Rating (BrR) is the tool for rating bridge superstructures in accordance H|gh||ghted Posts
with the AASHTO Manual for Condition Evaluation of Bridges, AASHTO Manual for Bridge Evaluation, AASHTO

Standard Specification and AASHTO LRFD Specification. AASHTOWare Bridge Design (BrD) is a tool for assisting

in the design of both superstructure and substructures in accordance with the AASHTO LRFD specification. The two

products share much of their user interface and database. When both products are licensed a bridge can be




Support Site - aashto.mbakercorp.com

Training . -
. More than 50 tutorials

by 3| STLS - Single Span Steel 3D Example 812 KB 4/28/2015

bp ¥ STLY - Curved Steel 3D Example 1952 KB 4/28/2015

= Category : Culvert (1)

'@ CVT1 - Two-Cell RC Box Culvert Example 1339 KB 4/24/2015

= Category : Distribution Factor Analysis (3)

v DF1 - DistributionFactorAnalysisExample 702 KB 9/16/2008
by 5| DF2 - DistributionFactorAnalysis Example 771 KB 7/22/2008
v DF3 - DistributionFactorAnalysis(LRFR) 459 KB 4/24/2015

@ 2014 Spec Update Overview 773 KB 8/4/2014
m ADJ1 - Adjacent Lane 1999 KB 8/4/2014
@ Bridge X - Bridge Exchange Feature Example 318 KB 5/16/2008
m Capadty Override 317 KB 1/1/2014
@ EI1 - ExportingImportingData 475 KB 7/26/2012
@ F1 - FlaredGirderExample 682 KB 4/28/2015
@ Field Verified Wearing Surface Thickness 799 KB 7/26/2012
@ General Preferences 989 KB 7/26/2012




Thank you




))& ) Reception Today Bl &
S |mmediately following RADBUG | —

Tuesday, August 4t
5:30 p.m. to 7:30 p.m.




