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Motivations for 3D
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Motivations for 3D

e Internal Efficiencies
— Conceptual Alternatives, Analysis-Drawing, Model-Analysis, Parametric Changes,

QA-QC
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Motivations for 3D

e Internal Efficiencies
— Conceptual Alternatives, Analysis-Drawing, Parametric Changes, QA-QC

 Reduce Cost of Built Structure
— Risk and time of model recreation, Multi discipline clash etc
— Staged Visualization
— Are we reducing risk by not sharing 3D context of our 2D drawings?
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s it more or less risk to only produce 2D drawings?

e 7= Bentle
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Hypermodeling

3D Mode

e \\

. N\\ : Linked Details
N \"x % and

o gl = ifications
Ny = Specific

2D Documentation
Linked Video

Linked
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Hypermodeling & q’*

MK
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Immersive Modeling and Design-

%,
Time Visualization

MK




Motivations for 3D

* Internal Efficiencies
— Conceptual Alternatives, Analysis-Drawing, Parametric Changes

 Reduce Cost of Built Structure
— Risk and time of model recreation, Multi discipline clash etc
— Staged Visualization
— Are we reducing risk by not sharing 3D context of our 2D drawings?

 Reduce Risk and Cost of O&M
— What is the cost of bridge closure?
— Develop a true As-Built...
— What about existing inventory?

£ Bentley
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Bye-Bye LIDAR?

B Bentley
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Acute3D: 3D modeling from photos

Es Bentley
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Unlimited scalability | From Sites
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From photos to 3D | Infrastructure

Es Bentley
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As-built structures

Automatic 3D modelization of transportation
Infrastructures (Asia Air Survey)
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Motivations for 3D

« Single biggest Impediment?
— Interoperability — Standards
— Do we have the right contractual structure in place?
* Design - Bid — Build
* Design — Build
. P3
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Join the (R)Evolution
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SmartMarket Report

The BIﬁnauIlua of
BIM for Infrastructure
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SmartMarket Report

Business Value of BIM... ]

BIM Implementation on More than 50% of N 3
Infrastructure Projects by Project Type _?\
The Business Value of
Source: McGraw-Hill Construction, 2012 BIM for Infrastructure
[ 2009 2011 2013
L]
58% 59% 57% 56%
28% 39%
35%
30%
23%
19% 20%
15%
| ' Rail, Transit & | | Bridges, Roads &
i Energy : Aviation ! Water + Highways
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Parametric and Integrated Bridge Design
LEAP Bridge Steel

Shri Bhide, PhD, PE, SE, F.ACI, FASCE
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Bentley BrIM Products

OpenRoad
MXROAD
InRoads
GEOPAK
Bentley Rail
Track

Highway
Design 3D Modeling LEAP Bridge
Steel
Rating

Rou?in.g Analysis
Permitting Bentley and

BriM Design

for
Bridges
Collaboratio
: 9 ProjectWise

Fabrication

LEAP Bridge ProConcrete

Steel Bentley
Rebar/Power

Microstation Rebar

iy Bentley
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BrIM Products

Routine Complex

CIP RC, PT Box, CIP Slah Precast/ Pre-Tensioned, Steel Segmental, Arch, Cable-Stayed, Suspension

Inspection, Maintenance and Asset

T InspectTech, Exor, eB, Optram
ensiiction S ecti g Eeton RM Bridge
Bridge Load Rating LARS LBS B
Drawings Plans Production LEAP Bridge / MicroStation RM Bridge / MicroStation
Rebar / PowerRebar / ProStructures

Detailing

Special Technologies & Analysis:

Cantilever, ILM, Pre-Cast Segmental RM B”dge
Steel Analysis & Design LEAP Bridge Steel (LBS) RM Bridge

Concrete Analyss & Design LEAP Bridge Enterprise (LBE) RM Bridge
Solid Bridge Geometry Modeling OpenBrldge MOdeler (Q3 2015)

Geotechnical Data Management

Civil Planning & Design GEOPAK MXROAD OpenRoadS
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LEAP Bridge for Everyday Bridges

LEAP Bridge Enterprise LEAP Bridge Steel

for Concrete Bridges for Steel Bridges
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LEAP Bridge Steel

Design and Rating of Steel Bridges

75 Bentley



25

LEAP Bridge Steel Overview

Supported bridge configurations

Simple and continuous spans
Straight and curved bridges
Standard rolled shapes and welded I girders

6™ Edition (7" coming soon) of the AASHTO LRFD Bridge
Design Specification, and

2nd Edition of the AASHTO Manual for Bridge Evaluation

Provides:

Parametric modeling

Streamlined analysis

Design code checking

Load Rating

Transparent dead and live load analysis by STAAD.Pro

E5 Bentley
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LEAP Bridge Steel Overview

* General Commands
— Libraries :
— Tutorials
— MS export ...

General Commands

/—- Modeling Commands

+ Modeling Commands &
— Roadway m
— Superstructure :",
— Substructure
 Analysis, Design, and ... -
Rating Commands
| EiBentiey



General Commands - Libraries

 Libraries store... i E ‘E

- Appurtenances Appl__lrtenance Ughicle M_aterial
— Vehicles/live load information Lbrary  Library  Library

. Library
— Material tables

 Users can add and share library data

o Library elements are selected during
the modeling process

Es Bentley
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General Commands — Material Library

o Steel

o Concrete

* Reinforcing steel

-
Material Library

28 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated

Material Type: |Concrete "] [ + Add l m
Mo Marme Drescription f'c ik st CTE Poigzon E
[k=i] [PCF) [1/°F] (k=]
1 |ClA Clazs A 4 0000 1600000 | 000000800 0.2000 3.844.00
2 OB Clazz B 2.4000 160.0000 | 0.00000E00 0.2000 282200
3 |CiC Clazz C 4.0000 160.0000 | 000000800 0.2000 3.644.00
4 |CIHP Clazs HP 2.0000 150.0000 | 000000800 0.2000 3.320000

-
2 Deck Slabs
gp Add Slab Deck thickness: 9,50 in
x Delete Slab | Sacrifidal Wearing Surface: M 7 in
Mo. Mame k ateria Heference Back

4 1 Slab 01 A Support 01 o=

2 Slab 02 Mar Support 02 -

3 Slab 03 E:g- Support 02 -

4 Slab 04 OC Suppart 03 -

] Slab 05 CIHP Support 03 -

concPd,

=

Bentley
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General Commands - Vehicle Library

« Define
— Truck loads
— Lane loads
— Live load groups

-
; Vehicle Library

Type: Items:

Double Tandem Fatigue Truck as in AASHTO-LRFD
Double Truck

29 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporate

Axle
info

wi Edit - Design Truck

Id:
Description;  Sample Permit Vehide
Additional Uniform Load

Intensity Distance  Length
Kin/ft £ ft

Trailing: | 0.0000 | | 0.0C00 | | C.0000

Precering:| 0.0ODA | ALOCon | | c.onon |

Truck Width: 10,0000 £ EvW: | 105.000()

Lan= Load

Tntensi-y:

Width:

ons

2.0000 | K/t
[vomn |

o Add Adz | 9 Delete fude | [ 52 Copy Ade [ 5P Acd Wiheel| | §8 Delete Wheel

Aulz | atensity | Max Sp. | Min Sp. Whed | Intensty | Position
Me. | (Kips) lia] [id] Yo, [Kips) 1
» T| TUUJUD LUduu | oo 3 1 b EALIN]
I 2| 30.02000 11.0000| 11.0000 2| 5.0C00 -3.0010
I J| 30.02000 40000 40000
Lf | - i
{ - B . . [} '}
(] @9 |G RIM B

t
U

Identify elemert

W/ ok |

[ X cancal |

Wheel
info

=
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Bridge Modeling Workflow

* Roadway Elements Roadway Elements

— Import from Civil InRoads, GEOPAK, = Import from Civil
MXROAD —

. =p_ Import from DGN
— Enterin LBS ~ Alignments

<= Profiles

k

« Superstructure
#% (ross Sections

»  Substructure Analysis 1 Roadways
9 Point of Inter ];{[ Cross-Frame/Daphragm Definition
° AnaIySiS & Deck Placeme N i_ross-Frame/Draphragm Locations
[ stiffener Defintion
° DeSign ﬂ Loads ,x‘ Stiffener Locations
E Analysis W Shear Connector Definition
: '&I’ . E5 Shear Connector Locations
- Load Ratlng =i DESIgn Hinge loratinrs
ik Rating 7#, Appurtenance Locations
L= . .
; Substructure Design/Analysis " .
30 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated ﬁB g F E Bﬁm&?u




Superstructure Commands

31

 Define the components of the
superstructure

3D bridge model automatically updated
geometrically and for loading

3D Model can be visualized at every
stage of model definition

Superstruckure

- Pier/Abutment Locations
2 Deck Slab
E Deck Reinforcing Steel
Candidate Beam Paths
E] Member Groups
[ standard Sections List
9 Member Definition
H Cross-Frame/Diaphragm Definition
N Cross-Frame/Diaphragm Locations
L) stiffener Definition
g stiffener Locations
'I' Shear Connector Definition
B Shear Connector Locations

Hinge Locations

:’:} Appurtenance Locations

Es Bentley
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Superstructure — Pier & Abutment Locations

 Locate bridge support centerlines

Y FierfAbutment Locetions [
. .
 Define as pier or abutment e il Sl

L Ha Twa Hame: rput Marhod Sy’ Skl |aum'aumm1|a-m|ammz
N it Oislarca (1) Brarg Unel | Ofssiie | Lina2 | Gftestfrl
ssmoneca g | #| 7 |Abdmed o]  Swpetll [Sisn L L G T

3 [P = Swpot03 | Ditance hom Suppari 11w 140 0000 OFMAL Yt - o0 Zin]
i Yhnpny 3 P =l Swpot(d | DitsncebomSgppat 02 o] 1750000 HORMAL Ve | 00000 (Me | G000

- ] B

* Assign skew, if any b

 Can be offset to alignment

* Define bearing locations = -

 Changes are automatically
reflected in the overall model |+ «

[X  Comca || taeraity siement

£ Bentley
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Superstructure — Deck Slab

33

 Define concrete deck longitudinal bounds

« When the deck is defined as multiple slab units, these can be used in the Deck

Placement Sequence Command

« Sacrificial wearing surface included for dead load calculation

» Slab is considered non-composite until shear connectors are added

Emm' Dok Badres 15000 " Frch ke 13000
o [T "

||||||||||

Es Bentley
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Superstructure — Standard Section List

 Select standard shapes

-

.
for [ Standard Sections List L[5 o]
L I B |
=B American L20202
L20203 =
— Cross frames - [ Laos —
B Sha L20205
. I Pe L20206
— Main members B -
L25253
L Channel L2004
-~ I HP Shape 125254
L25205
- I HSS Rectangle L5255
-~ I HSS Round 25208
L25256
w I M Shape L25258
e [ MC Channel L30203
i L30253
0 Fipe 130303
- I 55hape L30204
L30254
ﬂ Tube L30304
e T W Shape L30205
L30255
L30206
L30305
L30258
L30207
L30308 - Identify element
[/ ok |[X Ccancel

Es Bentley
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Superstructure — Member Definition

 Define member geometry
using schedule based e ==

th d | [|Fracture Critcal | Reset | [ Copy member defintionto... | Flange thickness multipier: 10 1=

Members: Beam Elements: lWeh '] [ + Add ] [ S Inset ] [ x Delete ] D 0.0000 ft

Miet:Es No. Ref Start Start/ Length [x] £ Material Thickness Start Height Wariation End Height Location Locatian -
Member 02 Span (ft) SpanlL [ft) Span L in) i) [in) Bot. fin) Top [in] =
Member 03 M1 ~| 0.0000 0.0000 100.0000 0.7143 | Grade 50 - 0.5000 ES.0000 | Mone ~| E3.0000 0.0000 0.0000 |
Member 04 2 |1 ~| 1000000 | 07143 40.0000 0.2857 | Grade 50 - 0.5625 E9.0000 | Mone ~| 690000 0.0000 0.0000 3

ey 3 |2 ~| 0.0000 0.0000 42.0000 0.2400 | Grade 50 - 05625 BA0000 | Mone ~| 630000 0.0000 0.0000

 Web transitions =l e (el o o e =
0.0000 0.0000 -
2= el I _

« Copy members i

[

B ama ooz00 e

 Hybrid girders

« Welded plate or standard |.—— = I .

——=——————— Member has complete definition. B @
section = :

= Bentle
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Superstructure — Cross-Frame / Diaphragm Definition

o Struts, X, V, inverted V e

* Build from standard shapes

aaaaa

5 Vertical orientation
Horizontal orientation

« Control orientation of members

 Analyze as frame or truss

aaaaa

mmmmmmmmmmmmmm

 Used in grillage model as equivalent o
beam using methods from NCHRP
Report 725
e Individual member forces computed
36 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated E 9&2!5?9



Superstructure — Stiffener Definition and Location

+ Define bearing, connection plates or shear stiffeners | e oow 0 = =
» Wizards available to assist locating stiffeners IR =

F ™
x Stiffener Locations E@Iﬂ

st T s 8] |
Concei | Identty element
Members: [4 Add ] [ 4P Insert ] [x Delete ] [ Delete All ] [ Copy locations to... hd Wizards... 2 ;
Member 01 4
Member 02 Mo. Location Type Location Puozition ‘Weh Stiffener Distance_ fram Distance f_rom -
Top [in] Battom [in] 3
Member 03 . . |
Member 04 p| 1| Absolute [ft) - 0.0000 Right - SHiff0 - 0.0000 0.0000 /
2 | Distance from prev. - 7.2500 Right - SO - 0.0000 0.0
3 |Absolute [f) - 24.0000 Right - SHiff0 - 0.0000 M.DDDD
4 | Absolute () - 41.2500 Right - SHiff0 - 0.0000 0.0000 -
III mo& - Q TH = =Y |Type words to search for P v| ¥
fn i el i

Slab 01 Sab 12 Sab 03 Shab 4 Samn0y
W oK

Identify element

L Es Bentley
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Superstructure — Shear Connector Definition and Location

[T shear Cannector Definition [
» Define stud, channel or generic e
* Locate along members by range with
longitudinal and transverse spacing
o Define regions of composite action s ) —
lx—crﬁ e I H-ald'l of the shaar sud

o Fatigue and Strength checks

Rl S ComrmciorLcioms =)

[ |

= s e e ] o == = |

| i
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Hinge Locations

* Define locations of moment release along any member

-
1 Hinge Locations

| Groupo1 ~| [k Add | [3 Deete | [w*Deieteal] f

e —
Members: Mo Reference Offzet [ft]

Eexhegis y| 1 |Supportz - 3.0000

Member 02

Member 03

Member 04

Vo

|{!] -Ejv|ﬂ- E{IB—_-HEI['_‘”:l@ Type words to search for }Jv|¥
seE \?&sw&gﬁ R R
Slab 01 Slab 02 Slab 03 Slab 04 Slab 05
Identify element

39 | WWW.BENTLEY.COM |

© 2014 Bentley Systems, Incorporated
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Substructure — Piers and Abutments

Substructure
P|ers .;Ej Abutments
_ B3 Piers
— Multi-column £ Support Conditions
— Hammerhead
Abutments ~on S e o
— Pile cap T e e
— Stem wall Ser 3
 All geometry defined in LBS and
passed to RC-PIER for design

40 | WWW.BENTLEY.COM | 2014 Bentley Systems, Incorpo
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Substructure — Support Conditions

« Control movement at bearing locations

- P I n n ed ré} Support Condition Specification

ESEEE™>X)

Rol |er Abutment/Pier Location: |Support 0l - Export ”
Bearing Member Digtance Abeolute Support Angle KF= KFZ Kb (4N KMz
Line (ft]) Distance [ft) Type [deg) (k) [kt (k-ft/deg] [k-ft/deq) [k-ft/deg)
_ leed v 2 |Groupdl Member 01 0.0000 00000 |Prred
2 Groupd1.Member 02 0.0000 0.0000 Finned -
2 Groupll.Member 03 0.0000 0.0000 Finned -
— Float 2 | GroupOl Member 04 0.0000 00000 [Fined

— Directional YT

=] |T1,'|:e words to search for 2~ | ¥
ce2Eans0 T Tar 3B 5000 BB ance
Identify element |
[/ ok |[X cancel | ‘
|
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Analysis — Deck Placement Sequence

5 Benfley



Analysis - Loads

e The Loads command allows entry of [zt e )

load cases (right) and Load Load Combinations Load Cases
4 H B@ Locked Library Loads
combinations (left e e

® L d C b . - fGr Superimposed Dead Load/DC2 Group - fGr Dead Load/DCL Group
Oa S ases Can e . - fiGr PWS/Utilities/DW Group - Stage 01 - Self Weight Slab (Stage 01)
- fGr Temperature Load Group -2 Stage 02 - Self Weight Slab (Stage 02)
o Permanent DC]_ dead |Oad - #Gr Live Load Group i@ Stage03 - Self Weight Slab (Stage 03)
-~ f-Gr Pedestrian Load Group - Final - Self Weight Slab (Final)
° S p p d DC2 d d I d -.Gr Wind Load Group (@ Initial - Self Weight Steel (Initial)
u erl m Ose ea Oa =--f+& Final Default Service I - Initial - Self Weight X-Frames and Stiffeners (Initial)
1 @ f-Gr Dead Load/DC1 Group =--fGr Superimposed Dead Load/DC2 Group
® FWS/UtI | Ity DW dead Ioad - fGr Superimposed Dead Load/DC2 Group -2 Final - Self Weight Parapet 01 -1 (Final)
- felr PWS/Utilities/DW Group - Final - Self Weight Parapet 01 - 2 (Final)

([ ] Uniform temperatu re - f0r Temperature Load Group -2 Final - Self Weight Appurtenance - Parapets (Final)
oG FWS/Utilities/DW Group

[ fGr Live Load Group

. -.fGr Pedestrian Load Group .fGr Temperature Load Group
° Pedest”an -.fGr Wind Load Group E--fGr Live Load Group
. &-+E Final Default Fatigue (@ HL93 - Multi Span (Final)
® Wlnd - f+Gr Dead Load/DC1 Group @ Fatigue (Final)
[ fGr Superimposed Dead Load/DC2 Group - fr Pedestrian Load Group

° and |_|Ve |0ad ~.#Gr FWS/Utilities/DW Group . #5r Wind Load Group

- f:Gr Temperature Load Group
fGr Live Load Group

e Load cases and combinations can

- feGr Wind Load Group

be user defined for any stage. ok ) (K o]

=z}

=y Beniley
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Analysis — Structural Analysis

* There currently are two analysis options e =
y y p [Groule '] [ Edit range l Include rigid frame assumption  Left curb width: Right curb width:
. . i ) e Recalculate all factors N
— L I n e g I rd e r Analysis Options: Member 01 POl | Location | Onedans | Onelane | Mulilans | Mulilane | Fatgus | Faigus |~
‘ i | Shea | Moment ‘ Shear | Momert | Shea | Moment ||
T}'pe vl Line GLFdEF - Member 03 Y 0.0000 0.8400 05124 1.0824 0.7827 0.7000 0.4270
. mber | z 0.0500 08400 05124 10824 07827 0.7000 04270
. G rl | | ag e ALine Girder W 0.1000 1.6400 05124 1.0824 07827 0.7000 04270 |=
[ 4| 20500 0.8400 05124 1.0824 078z 0.7000 0.4270
1 GFI”EIQE l T 5 | 2332 0,840 05124 10824 07827 07000 04270
T | 6 360000 1.6400 05124 1.0824 07827 0.7000 ndzrg |
| 7 4z 8400 05124 T.0824 078z 0.7000 04270
. . . . . . | & , 480000 08400 05251 10824 0.80%6 0.7000 04376
° - | PR 400 05251 1.0824 0.6026 0.7000 04376
Ine Giraer Live 10ad aistrioution factors Calculated|aulomatiGalifyes v wm v
T 11 720000 08400 05251 10824 0.80%6 0.7000 04376
C | 12 e4n000 1.6400 05251 1.0824 0.6026 0.7000 04376
T 13 960000 08400 05251 T.0824 08025 0.7000 04376
T 14 835000 08400 05251 10824 0.80%6 0.7000 04376
. . | 15 foogoo 1.6400 05251 1.0824 0.6026 0.7000 04376
» Analysis performed for all dead and live load cases | @ @x & = = = mo
| 17 foagom 08400 05208 10824 07561 0.7000 04341
M OK T | 18 fzo0000 1.6400 0.4397 1.0824 0.7710 0.7000 04164
X Cancel 19 tanmomn nEan | neona | need nends | nznnn nazn |~

 Analysis takes into account structure stiffness variations in each stage
 Results displayed in report and graphic form

 Results exported to multiple formats: PDF, Excel, HTML, RTF, MHT, Text, JPG,

PNG..... '
Es Bentley
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Analysis — Results

Member Forces
o anaaysts oo 51 ]
o g i = Group0l Member 01
e — T -
Line grdr En b P — | L e Moment Dead Load Stage 01 -Stage 01 - Self Weight Slab
lﬂ“ms l E:mm Y g - POILoc. Span Fx Fy Fz Mx My Mz
= - () | Fraction | (kp) (kip) (kip) (ip-ft) (ip-£t) (iip-ft)
Rl e e " e — 00000 | 1.0000 0.00 73.61 0.00 0.00 0.00 0.00
00750 | 10003 0.00 7352 0.00 0.00 0.00 6.12
01500 | 10011 0.00 7344 0.00 0.00 0.00 1163
: : 120750 | 10863 0.00 -59.02 0.00 0.01 0.00 807.92
e 240000 | 11714 0.00 4627 0.00 0.00 0.00 144260
i TR o 36.0000 | 12571 0.00 3010 0.00 0.00 0.00 188741
P 1 - - ' 420000 | 13000 0.00 2316 0.00 0.00 0.00 204719
:fw-i« — 13 / 1111 T N LT G . | , 430000 | 13429 0.00 1621 0.00 0.03 0.00 216517
'::—‘wﬁ: e \ Al 111111 .T- 560000 | 14000 0.00 392 0.00 0.00 0.00 223300
e vt orsen 3 R 60.0000 | 14286 0.00 0.77 0.00 0.00 0.00 223905
720000 | 15143 0.00 14.63 0.00 0.04 0.00 214595
840000 | 16000 0.00 3132 0.00 0.01 0.00 185247
960000 | 16857 0.00 45.10 0.00 0.04 0.00 139290
T 999000 | 17136 0.00 5127 0.00 0.01 0.00 120152
anwem | O v G 100.0000 | 1.7143 0.00 5143 0.00 0.01 0.00 1196.10
o = Bentley



Analysis Results — Camber Diagrams

e ST
Analyun cotans: . Views Fmuita:
Typet [Grilags - Stage: @ S load cases: Show load combinatons!
das Cimge 01 3 Final - Self Wiesght Parapet 01 - 1
i - 7] Final - SiF weght Parapet 01 - 2
[ Groap 1 I
¥ ou i L1

| e Loed Dmtr. Factors

Drpranmic losed alloswanre:

Diesign 1.33
Fabgue: .18
Aralytic Control:

Drck sebts s
Per spant — L= I

7] L mepurcslent tormen 3

10 ECLLAL BFACES

=]

M

|—T_vpe_wn:15|o seah for

P e|=

10 EDUAL SFACES,

L mAG surroRT o1

CL nRG: SURFORT 03

LU

WG SUPRORT 031

S 3
CL ORG SUFPORT D8

Pstarancs Line

(K] ] Ta s K3
AL SELF W aIHT STEFL LR 1.8 X . [
il SELF WEIGHT W FRANES A0 STIFFEHERBOE 0% T3 [N .00
= B F CHRAR I [T ) "R FRE
[ FinAL - SCLFE wWEIGHT GLAD [FE-F] FRIY FIET] (K. .30
FirgaL) SELF WWEGOHT AFFURTEMANCE - FARRFETE "8 i 44 oAr o LFa]
TOTAL CAMBER T () (KT FI] 3
Fikl 27 23 FiC] an ar ae SLPPORT 03
INITIAL - SELF WECHT STECL 004 o ax o4 AT -3 ) 04 —
L I.f-' SELF WITOHT E-FRANEE AMND STIFFENE BB 00 L .0 ool ooy [T ] 0o —_
i B FOMMY nor C.09 nie [[F5] nax (KL} nor
h FINAL - SELF WEIGH T BLAS [F]) ot 1. 88 22 aar 188 038 —
rirgal | BeLr o T AR LT EAANC S - AR TR [ERI] u.an T 0 0ar [ET) [ =
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Analysis — Design Reports

 Under / Over Design
 Section Properties
e Section Limits
 Factored Forces
 Factored Stresses
* Intermediate values

» Shear connectors

ICombination:

Stage 02 Default

Strength I

[Eff. Slab Width (in). 114.000

IhModular Fatio - 7.544

. . _ Steel + Long. Reinf
C 0 n Stru Ctl b I | Ity Steel Composite (n=n) Composite (n=3n) (n=n)
[Orverall Section Height (in) — 32373 — —
Fteel Area (in"2) 66.250 — - —
] . " MOI - strong axis - X (n"4) 32313688 133342104 101100017 63006 206
SerVICe LII I Ilt State Ato Bottom of Section (m) 33512 64.001 52729 30.802
Ato Top of Section (in) 333353 6.874 18145 31.073
[ - strong axis top (in"3) 1485407 19300432 3571388 2092073
. . [ - strong axis bottom {in"3) 1478345 2083423 1917 362 1633225
Strength Ll m It State ks - strong axis T/slab (m"3) 7257.307 3410.208 -
MOI - weak axis - Y (in"4) 767302 — — —
[ - weak axis top (in"3) 93913 — - —
[ - weak axis bottom (in"3) 85236 — — —
F atl u e [y - top flange (in"4) 341333 — — -
g [y - bottom flange (in"4) 425250 — — -
Factored Forces
Combination | Combination Factor Mx My Mz Fx Fy Fz
Name Type* (kip-ft) | (kip-ft) | (kp-fty (kdip) (kip) (kip)
DC1 Fﬁiﬁ;g? StrengthI | 1250 | 0053 | 0000 |2000072| 0000 | 45413 | 0000
Final Default
DC2 | Stongh1 | StwensthI | 1250 | 0087 | 0000 |339.845 | 0000 | 6673 | 0000
DwW F?;LE;?}J]L Strength I 1.5300 0.000 0.000 0.000 0.000 0.000 0.000
TEMP F]lslilegge;a}.ﬂl Strength I 1.200 0.000 0.000 0.000 0.000 0.000 0.000
Final Default
WIND ’;fren;ﬂfl StrengthI | 1.000 | 0000 | 0000 | 0000 | 0.000 | 0000 | 0.000
PED Fﬁiﬁ;g? StrengthI | 1750 | 0000 | 0000 | 0000 | 0000 | 0000 | 0.000
LI+I(+) F’gfrleggei‘}m Swengthl | 1750 | 0.000 | 0000 |5616917| 0.000 |-114.765 | 0.000
LL+I () F’f::amEfa}ﬁ StrengthI | 1.750 | 0.000 0000 |-2236063| 0.000 | 65318 | 0.000 JL Be mﬂﬁu
trength Ervemies Eiawaamn

¥ Fatisue forces and morments are not factored




Analysis — Design Reports

alue Perf. Ratio Result

Group

Group01

Group01

Group01

Group01 0.0001 Passed

Group01 Membe

Group01 Membe

__________________________

Group01 Membe

0227 Passed

Group01 | Membe

02270 Paszed

Group01 Membe

compl | Mempe  1NE reason for code check

failures: 2 cross frames

Group01 Membe
were removed

Group01 Membe




Analysis - Rating
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LBS 1.0 performs design Inventory and
Operating rating

Rating models are copied from the design
model or other rating models — multiple
rating models possible

User defined combinations

Home Mode ProjectWise
Rating IC: Rating 01 =
[] Design
e)p Add Rating
W Rating
xF‘.emmre Rating
Mode Rating

Load Rating

Group0l Member 01

Dezsign Inventory (3trength )  Design Inventory

Moment/Stress

Shear

FOL Moment n Controlling Shear n Controlling
T.ac. (ff) | Rating Factor &?ﬁ:?:ﬁ) Feymation Raring Factar RH(E:;)DCE Fination
0.000 1265269 | AR | 4372 1000500 | S
Equation
0.073 530.538 46442 6105111 2312 §75.406 ﬁg??nl
local buckling T
0150 | 408991 11770s0 | Equition 374 858 103 Equaton
12075 | 4450 1078263 | TauteR 2691 739,678 e
24000 | 2179 10313365 5':;%“..’“1‘”11_1 1170 139.197 fﬁg*‘;‘f‘l
36000 | 1519 100:5.465 | fEaston 1652 SERCH I
42000 1338 9273.162 6':;%“.?“;°‘11_1 1.926 139.197 f‘}g“;‘l’nl
45000 1502 13541622 6':1%“..""1‘“11_1 2330 139,197 6 1;“;‘1‘*_11
56000 | 1880 135925 | fEauition 2601 139.197 Equaton
B0.000 1§82 15388733 ﬁFi'E;‘-f‘"i“‘l"_l 2430 239,197 g‘il‘c‘,“g”l“fl
72000 | 2032 13768330 6':;%“._’“1‘”111 1631 139.167 fﬁg“;‘l‘nl
Equation
A1nc1 11 Tmmart man
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Analysis — Substructure Design/Analysis

 Substructure geometry and superstructure description are seamlessly passed to
RC-PIER

« RC-PIER performs analysis and design e —
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Export to MicroStation

* The complete bridge model is exported t

190 - 7 DGR - Wreicbaian VB FoEC T apnes
=

de sl Ta B~

o MicroStation as a 3D intelligent model

makation N DTG spses B 2 e

 Welmes  Birdee  Hels

-l SrR-s-EB-gr@2-h-E -0y le R

= s 1 - homenc Defas
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Steel Bridge designed by LEAP Bridge Steel




Upcoming Events — Important Dates

ZH[Bentley
—

 Next Bridge SIG Meeting

— Bentley LEARNIng conference
* May 6-7, 2015 - Indianapolis, Indiana LEARNing Conference: Bridge | Bridge I o
* Bentley Bridge SIG Meeting — Day 2

06 May 2015 - 07 May 2015
08:00 EST - 17:00 EST
Westin Indianapolis Hotel, Indianapalis, Indiana, United States

— Thursday, June 11, 2015 2pm EDT
« 3D Bridge Modeling with LEAP Products
— Guest Presenter: Steve Willoughby, Bentley

— Thursday, July 9, 2015 2pm EDT

* Reinforced Concrete Detailing for Bridges using ProConcrete (powered by
Bentley Rebar)

— Guest Presenter: Raul Amaya, PE, Bentley

Es Bentley
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