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Dynamic Analysis
•	 Mass and Damping Properties and  

Time-Dependent Loads
»» Rayleigh damping for time history
»» Modal damping for modal analysis 
»» Defined nonlinear dampers included
»» Single-loading cases comprising 

combinations of load sets multiplied 
by time-dependent factors

»» Time-dependent factors defined  
using standard functions or tables 
and local delays

»» Definition of any dynamic load,  
including ground displacement,  
moving loads, etc.

•	 Free Response Analysis
»» Eigenvalues and eigenvectors  

using linear or tangential  
structural stiffness

»» Calculation of modal  
participation factors 

»» Natural modes are stored as separate 
loading cases

•	 Response Spectrum Analysis
»» Response spectrum defined as a 

table in terms of displacement,  
velocity, or acceleration

»» Individual results combined using 
stochastic superposition rules:

–– ABS rule - Total response by 
combining the absolute values of 
all the individual contributions

–– SRSS rule - Natural modes are 
completely uncorrelated (superpo-
sition in Pythagorean manner)

–– DSC rule - Correlation between 
the contributions of the individual 
natural modes

–– CQC rule - Models the correlation 
between multiple different modes 
using absolute values

–– CQCX rule - Variation of the CQC 
rule in which the natural modes 
are combined as in CQC and the 
sign of the modes is considered 

•	 Result envelopes for internal forces  
and displacements

Time History Analysis
•	 Time stepping with consideration of 

nonlinear materials, geometry, springs, 
and dampers 

•	 Time-dependent loads
•	 Time-dependent masses
•	 Structural response related to a  

specified dynamic load using linear or 
tangent structural stiffness

•	 Response values in time for elements 
and nodes

•	 Result envelopes for internal forces  
and displacements 

•	 Graphic presentation of results

Stability Analysis
•	 Linear buckling behavior with  

stiffness matrix based on second- 
order theory rules

•	 Accounts for imperfections by defining 
fabrication shapes consistent with 
support conditions or by taking over fac-
torized deformation shapes due to static 
load cases or critical buckling modes

•	 Allows for the application of local 
prescribed deformations (overlaps, local 
strains), canceling the related internal 
constraint forces

•	 Consideration for nonlinear buckling

Reinforced Concrete Design
•	 Calculation of reinforcement for con-

crete sections, or additionally required 
reinforcement for prestressed sections

•	 Uses plastic design principles to handle 
any cross section shape and any combi-
nation of biaxial bending and axial force

•	 Handles 2D and 3D cases consisting  
of normal force plus axial or  
biaxial bending

•	 Graphic presentation of the biaxial 
bending and axial forces interaction

Prestressed Concrete (Pre-and  
Post-Tensioned)
•	 Construction Stages

»» Consideration of different construc-
tion stages by activating parts of the 
completely defined structure

»» Individual tendon stressing in 
different stages

»» Calculation of losses due to time 
effects and other prestressing actions

»» Automatic updating of cross section 
characteristics (duct area, tendon 
area, grouting) 

»» Accounts for cross-sectional changes 
in the computation of eccentricity of 
individual cables

•	 Tendon Geometry and Prestressing Force 
Distribution

»» Interactively define cable geometry 
for calculating prestressing  
force distribution

»» Calculates prestressing force  
distribution by accounting for  
friction losses caused by the  
spatial curvature

»» Stressing on both ends of cable, re-
leases, and wedge slips are available

»» Computes cable lengths and elastic 
cable extensions

»» Automatically checks final cable 
positions in a single section (distance 
between cables; distance between 
cables and surface of girder; place-
ment where two cables cross in the 
horizontal plane)

•	 Load Case Prestressing
»» Determines the initial strains and 

stresses (primary effects) from the 
cable geometry and prestressing 
force distribution

»» Accounts for axial force, biaxial bend-
ing, and torsion effects

»» Applies computed fixed-end-forces as 
a load to the structural system

»» Outputs total displacements and 
internal forces (secondary effects)

•	 Load Case Creep/Shrinkage and Steel 
Relaxation

»» Time-dependent analysis using a 
finite difference scheme

»» Calculation of all creep and shrinkage 
coefficients depending on the  
design code

»» Factors percentage of the total relax-
ation occurring in each time step

»» Automatic calculation of primary and 
secondary effects 

Steel Structures
•	 Standard or user-defined geometry  

for section shapes
•	 Calculates characteristics of thin-walled 

cross sections (open or closed-shape 
sections)

•	 Calculates cross section properties, 
including shear center and warping 
coefficients

•	 Automatically computes all fiber  
and shear stresses in addition to 
internal forces

•	 Force results from individual and/or 
combined load cases

•	 Buckling check for bending with  
compression normal force

•	 Steel structure nonlinear behavior 
considerations

Composite Structures
•	 Composite sections could be defined 

with different types of concrete (quality 
or age) or concrete with steel

•	 Allows for modification of the structural 
system and/or cross section during the 
construction sequence

•	 Option to load individual parts before 
combining into a composite section

•	 Combines stresses from loading  
individual parts prior to a  
composite creation

•	 Calculates results for individual section 
parts or the composite section 

•	 Post-processing functions (design code 
checks, graphics, etc.) performed  
for individual section parts or the 
composite section

•	 Prestressing and creep and shrinkage 
calculations for each cross section part 

•	 Construction-stage features for compos-
ite and individual elements



•	 Specific composite features 
available: shear stud design, force 
redistribution from the cracked part 
to the remaining part

•	 Prestressed and post-tensioned 
concrete features for composite 
construction

Design Code Checks
•	 Design code check for AASHTO 

LRFD and LFD 
•	 Support for 20 international  

design codes
»» AASHTO 1996 based on CEB-FIP 90 
»» Australian Standard AS5100 
»» Austrian Standard OENORM B4750 
»» British standard BS5400 
»» Chinese Highway Code JTG D62 
»» Eurocode 2 
»» Finnish Standard 
»» French Standard 
»» German Standard DIN1045/1 

(2002) 
»» German Standard FB102 
»» Hong Kong Standard based  

on BS5400 
»» Hungarian Standard HUNG-UT2/13 
»» Indian Standard IRC 
»» Korean Standard
»» Load and resistance factor design 

(American code) – LRFD 2007 
»» New Zealand Standard - NZS 3101 
»» Norwegian NS3473 Standard 
»» Portugal Standard 
»» Spanish Standard EHE 
»» Swedish Standard

•	 Design code checks could be  
performed during individual  
construction stages

•	 Fiber stress checks
•	 Shear capacity checks 
•	 Ultimate load carrying  

capacity checks
•	 User-defined cross-section cuts 

(web, slab, cantilever plate, etc.) for 
shear stresses (shear forces) checks

•	 Crack-width checks for  
reinforced sections

•	 Robustness check for prestressed 
(pre and post-tensioned) sections

•	 Fatigue checks for structures 
subject to cyclic loading

•	 Automatic notation of points  
where design values exceed  
resistance values

•	 Graphical presentation of all design 
code check results

•	 Automatically calculates the  
required reinforcement in pre-
defined layers

•	 Automatically calculates bidirec-
tional shear force and torsional  
moment distribution over the 
relevant cross section

Construction Engineering
•	 Construction sequence simulation
•	 Automatic camber calculation 

depending on the erection  
control technique

•	 Allows for temporary  
construction elements 

•	 Predefines unloaded lengths of 
cables and girder elements with to-
tal elastic distortion and elongation

•	 Simulates the distribution of 
construction stage forces

•	 Ensures that the final structure is in 
the correct position in space

•	 Results are accessed after any 
stage as an intermediate result or 
as an accumulated result of previ-
ous stages

Plans Production
•	 Automatic generation of design and 

construction CADD drawings
•	 User-defined templates for  

drawing generation
•	 Generation of CADD section draw-

ings for rebar detailing
•	 Powerful Drawing Manager keeps 

track of generated files
•	 Automatically links generated draw-

ings, allowing for easy navigation

Data Exchange
•	 CADD data exchange with Micro-

Station DGN and LandXML formats
•	 Data exchange with Bentley  

InRoads, GEOPAK, Bentley MXROAD, 
and Bentley Rail software systems

•	 Data exchange with Bentley  
ProjectWise® Navigator

•	 Data export to Microsoft  
Office products

•	 Data export to AutoCAD

Cable force diagram after stressing/relaxing/wedge 
slip, including friction losses.

Camber calculations are done automatically and  
delivered in an Excel sheet.

© 2010 Bentley Systems, Incorporated. Bentley, the “B” Bentley logo, RM, ProjectWise, MicroStation, InRoads, GEOPAK, and MXROAD are either registered 
or unregistered trademarks or service marks of Bentley Systems, Incorporated or one of its direct or indirect wholly owned subisdiaries. Other brands and 
product names are trademarks of their respective owners. BAA016760-1/0002 10/10

Find out about Bentley 
at: www.bentley.com
Contact Bentley
1-800-BENTLEY (1-800-236-8539) 
Outside the US +1 610-458-5000

Global Office Listings
www.bentley.com/contact

System Requirements

Processor: 
Intel Pentium or AMD AthlonT

Operating System: 
Windows Vista, XP, 2000, and 7

RAM: 
256MB minimum, 512MB  
recommended

Hard Disk:
900MB free disk space (includes  
the 400MB install footprint for a 
complete installation)

Display: 
Graphics Card supported by  
DirectX 9.0


