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LRFD Simon Fundamentals

Notice on Software Version and Content

* Content reflects the upcoming
10th Edition AASHTO LRFD version
of LRFD Simon

* Some features discussed may
differ from currently released
versions

* New or updated capabilities will
be clearly identified

* Release of the updated version is
anticipated soon




LRFD Simon Fundamentals

Learning Objectives

Understand what LRFD Simon is
designed to do

Set up a basic straight girder model
@ Run analysis and design with
' confidence
Interpret key results
@ Understand how to migrate legacy
Simon files
]

Know where to seek additional
information

LRFD Simon Fundamentals

Typical Use Cases

* Early girder sizing

e Comparing alternatives

* Cost and weight estimation
* Sensitivity checks




LRFD Simon Fundamentals

What LRFD Simon Is...

* Line-girder analysis and design P AN
tool FEag T
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* Specification-driven and S
deterministic )
* Transparent and engineer- . | | |
controlled
* Fast and iteration-friendly @

LRFD Simon Fundamentals

What LRFD Simon Is Not...

* Not a 3D bridge model

* Not for curved bridges

* Not for large skews

* Not for detailing or connections




LRFD Simon Fundamentals

What LRFD Simon Is Not...

LRFD Simon Fundamentals

Inputs You Can Explore

—— Simple span or up to 12 continuous
spans

“““— Partial or full-length dead loads

2.~ AASHTO or user-defined live loads
| Stiffened or unstiffened webs

== Homogenous or hybrid cross-

s

== == Sections

| Parabolic or linear web haunches a




LRFD Simon Fundamentals

Outputs You Can Expect

Moments/shears at tenth points
Live load envelopes
Deflections

Performance ratios for all limit
states

Stiffener & shear connector design

Bill of materials with estimated
costs

@ Automatically generated “best
a%  design” input file

LRFD Simon Fundamentals

Conceptual Workflow

1. Establish global model context
2. Define load distribution

assumptions

3. Apply loads and span-specific
information

4. Define girder geometry and
detailing

5. Validate the model
6. Run analysis or design
7. Review results and iterate




LRFD Simon Fundamentals

Analysis vs Design

* Analysis: evaluates the behavior
of a fully defined trial girder

* Design: adjusts girder components
to satisfy LRFD requirements
within user-defined limits

* Both: rely on reasonable
assumptions and well-defined
inputs
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LRFD Simon Fundamentals
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LRFD Simon Fundamentals

Two Paths to a Simon Model

» 224 example input files included
with Simon

Two-span
* Each corresponds to an NSBA Contivuous
. pan Briages () s
Standard Plan design -
* Covers common span, spacing, and Three-span -
Continuous )
Iength ranges SpanI BliidLi_‘;es @ s
* Often closely matches real projects | -
Single Span Br}dges and F‘:o‘ur"‘—span ‘
Multi-span Bridges . Continuous
with Link Slabs @ Span Bridges @ &
aisc.org/standard-bridge-plans
15
LRFD Simon Fundamentals
Program Interface Navigation — General Properties
] :'::::ém Comeraris. a1 Comment
= Sl — L
g:ﬁi;:‘l”" M":::x Bridge Layout
v:j%:%&mmm "“"“""‘::: Analysis or Design Run
T ok :':::ﬁ: Boundary
|:> R Conditions
Maxmum plae thickness (min/max)
D";“;';‘;,’:",f‘f“ﬁ Deck and
ke v Fatigue
e ety Jck Vel e e Parameters

Input Validation Errors or Warnings Detected

Task Pane

Fatigue service ife

years

Properties Pane
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LRFD Simon Fundamentals

Program Interface Navigation — General Properties (New)

LRFD Smon
Model
S General Properties
Distrbution Factors
Material Properties
Loads
User Defined Design Vehicle Propetties
Transverse Stifener Properties
Shear Stud Properties
Span Infomation
Cross Section
Costs
Materal
Fabncation
Web Depth Optimization
Resut Controls
Resuts

Input Validation Errors or Warnings Detected

Task Pane

Comments. iine 1

10 FT SPACING: 3 SPANS @ 117-150-117

Comments,ne 2 HL3 and EV3 User Defined Vehicle

Commerts.fine 3 DF's by AASHTO LRFD for all spans and spacings

Beamtype

Number of spans

Number of grders
Number of trffc lanes

Run option

Redesign perfomance ratio

Maximum pedformance ratio

Minimum flange thickness

Maximum plate thickness

Distance from siab bottom

1Girder
3
4
2

LRFD Analysis
0.9000000
1.0000000

1.0000000
4.0000000

to cg of reinforcement 35599399

Distance from slab
bottom to web top

Average daily truck trffic. single lane

Fatigue service life

40000000

1000

75.0000000

Beam Type
I-Girder Only

years

Properties Pane
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LRFD Simon Fundamentals

Program Interface Navigation — Distribution Factors

LRFD Smon
Model
— General Propeties
Distrbution Factors
Material Properties
Loads
User Defined Design Vehicie Propertes
Transverse Sffener Properties
Shear Stud Propeties
Span Information
Span 1
Span 2
Span3
Cross Section
Span 1
Span 2
Span 3 (symmetrical)
Costs
Materal
Fabrication
Web Depth Optimization
Resuit Controls
Results

No Input Validation Errors or Warnings Detected

Task Pane

Distrbution fector defintion  Program Defined

Computed Distibution Factors

Girder skew

Apply moment skew coection factor

Girder spacing

Distance from web to cutb, de

Girder location

User Input Moment Distribution Factors
Single lane.
Multiple lane

User Input Shear Distribution Factors
Single lane.

Mutiple lane 1

User or Program

Defined
o= Program
. Calculated
X Properties

Target Girder

User
Input
Values

Properties Pane
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LRFD Simon Fundamentals

Pr

LRFD Simon
Model
General Properties
Distrbution Factors
Material Properies
Loads
User Defined Design Vehicle Propetties
Transverse Stifener Properties
Shear Stud Properties
Span infomation
Span 1
Span 2
Span3
Cross Section
Span 1
Span 2
Span 3 (symmetrical)

Fabrication
Web Depth Optimization
Resutt Controls
Resuts

No Input Validation Errors or Warnings Detected

Task Pane

ogram Interface Navigation — Loads

Uniform Dead Loads

Composte 260
Uity 0

Future weaning surface 250

Design vehicle option HL93/User Defined Design Vehicle (envelope)

Consider Dual Tandem

Live load deflection factor 500
Pedestrian ive load 0
Dynamic Load Allowance
Design vehicle 1.33
Fatigue vehicle 115

Load Modifiers
Ductity 1.0
Redundancy 1.0

Operational Importance 1.0

bt
b
bA

bA

Composite
Dead Loads
(DC2 & DW)

Live Load
Design
Criteria

Top Flange
Bracing

Properties Pane
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LRFD Simon Fundamentals

Program Interface Navigation — Span Information

LRFD Simon
Model

General Properties
Distrbution Factors
Msterial Propeties
Loads
User Defined Design Vehicle Properties
Transverse Stifener Properties
Shear Stud Properties
Span Infomation

Span 1

Span 2

Span3
Cross Section

Span 1

Span 2

Span 3 (symmetrical)
Costs

Matenal

Fabrication
Web Depth Optimization
Resut Controls

Resuts

No Input Validation Errors or Warnings Detected

Task Pane

Symmetrical span |
Spanlength 140
Hinge location”
Noncomposte unfom dead load 1508

Noncomposte partial dead load, A1
Distance"to end of Al load

Noncomposite partial dead load, A2
Distance"to beginning of A2load

Top flange fully braced for o
noncomposte loads

Top flange fully braced for
st

e Y3

Construction lateral moment 15,47
“NOTE: Distances are measured from
the left end of the curent span

b/ft

b/ft

b/ft

Span Length

Non-
Composite
Dead Load
(bCy)

Top Flange
Bracing

Properties Pane
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LRFD Simon Fundamentals

Program Interface Navigation — Cross Section

New!
LRFD Simon
Model
— General Properties Web Top Flange Bottom Flange Slab  Field Splice Deck Pou
Distribution Factors

Matenal Properties
Loads ’ s
User Defined Design Vehicle Properties
Transverse Stéfener Propertes
Shear Stud Propeties
Span Iformation %
Span 1 120
Span 2
Span3
Cross Section
1

Span 2
Span 3 (symmetrical)

Costs
Matenal
Fabrication
Web Depth Optimization

Result Controls
Resuks

v

No Input Validation Errors or Warnings Detected

Task Pane Properties Pane
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LRFD Simon Fundamentals

Program Interface Navigation — Unit Costs

LRFD Simon

Model
1 General Properties
Distrbution Factors
Material Properties Grade 36 900 $/ton
Loads Grade 50 900 $/ton .
User Defined Design Vehicle Propertes Material
Transverse Stffener Propetties Grade SOW 1000 $/ton Cost P
Shear Stud Properties ost Per
Span Ifomation Grade S0CR 1100 $/ton .

Span 1 Grade HPSSOW 1200 $/ton @

Span 2

Span 3 Grade HPSTOW 1200 $/ton
Cross Section

Span 1

Span 2

Span 3 symmetical)

Costs
Material
Fabrication
Web Depth Optimization

Resut Controls
Resuts

Material Unit Costs

No Input Validation Errors or Warnings Detected

Task Pane Properties Pane
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LRFD Simon Fundamentals

Program Interface Navigation — Unit Costs

LRFD Simon

E:E::;:: F:: z Fabrication
3:331‘25.’:&"%’:5::’”“" Web Longtudnal Stffeners 5 Cost
;::’3;‘;‘;:‘*"“ Transverse and Bearing Stffeners 5 Multipliers
Task Pane Properties Pane
23
Deck, Haunch & Dead Loads
* Dead load is entered in two parts: DC,
and DC,
* Distribute DC, loads equally to each girder Concrete Haunch Wearing
(VS. tributary area) Parapet / Barrier . / Surface
X oncrete Deck
* Assign a reasonable percentage of the DC,
loads to the exterior girders & the adjacent
interior girders
* Distribute wearing surface DW load equally
to all the girders Lo
e Cross-frame weight must be accounted for. Il
* Loads are applied along the girder ‘ =
engt . \ . =l
* Simon combines loads per AASHTO Cross-frames
internally - _
* Load assumptions directly affect all
results
24
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LRFD Simon Fundamentals

Geometry Drives Everything

* Span lengths and continuity

* Girder depth and haunch geometry

* Plate dimensions and cutoff locations
* System continuity assumptions

LRFD Simon Fundamentals

Geometry Drives Everything

Plate 2.4 Plate n.1

Plate 1.3 Plate 2.1
Top Flange Plate 1.4 Plate 2.2 Plate 4.5 Plate n.2
‘ Plate 1.1 Plate 1.2 “ L ‘ & ./ ./ [ Plate 2.3 “ ‘ l ./ ./ Plate n.3 Plate n.4
4. A 4,
Yy Splice 1.1 2 Splice 2.1 Splice 2.2 Yo Splice n.1
Web 1 Web 2 Web n
Xy X, X,
Local| Axis 1 Local Axis 2 Local Axis n
A Spanl O Span 2 O Spann<12 O
Plate 1.3 Plate 2.1 Plate 2.4 Plate n.1

Plate n.2

Bottom Flange \ Plate 1.4/ Plate 2.2 & Plate 2.5
Plate 1.1 l / ’ Plate 2.3 } l u/ ‘ Plate n.3




LRFD Simon Fundamentals

Symmetrical Spans (Simon’s “Easy Button”)

Applicable only for girders symmetrical about
the bridge centerline

Symmetrical Span designation is made on the
Span Information Form

A symmetrical span:

* Is on the right side of the bridge centerline

* Mirrors a corresponding span on the left side
Spans up to and including the center span
cannot be designated as symmetrical
When a span is declared symmetrical:

* No additional span input is required

* Simon reduces the amount of output

generated

All non-symmetrical spans require explicit
span length input

27

LRFD Simon Fundamentals

steehwise )
i Bridges
Sreel Plate Availability for Highway Bridd

aisc.org/plate-availability

28
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LRFD Simon Fundamentals

Web Depth Optimization: When & Why

* Automatically generate and run series of trial design input files from a
starting design input - that vary only in the web depth.

e Automatic Depth Variation
* Percentage Based
* Fixed Value Based

* Summary table created of depth, weight and cost for each depth

Variation Above Variation Below

D[@

29

LRFD Simon Fundamentals

Web Depth Optimization: What It Does Not Do

* Does not finalize overall girder design

* Does not replace engineering judgment

* Does not account for fabrication or detailing preferences
* Intended for preliminary exploration, not final selection

Variation Above Variation Below

D[@ =

30
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LRFD Simon Fundamentals

Validation = Run Readiness

* Confirms file completeness and
syntax ®

* Helps prevent execution failures

* Run after major input changes F‘ll ﬂ%
— z

31

LRFD Simon Fundamentals

You Are Now Ready to Run

General properties and run intent
established

Loads and distribution assumptions
defined

Geometry and plate definition
completed

Design boundaries and options
understood

AN N RN

Model validated for run readiness

32
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LRFD Simon Fundamentals

Results to Review First

e Performance ratios

* Final Girder Geometry & Plate
Sizes

* Material Quantities
* Cost Summary

33

LRFD Simon Fundamentals

Performance Ratios
* Performance ratios are reported
for many limit states and locations

* Aratio < 1.0 indicates LRFD
requirements are satisfied

* The governing ratio identifies the 0.97
controlling limit state

* Simon reports results — engineers
interpret why they control

Governing Ratio
. Controlling Limit State

B

34
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LRFD Simon Fundamentals

Final Girder Geometry & Plate Sizes

* Final plate dimensions by span and location

* Reflects governing limit states and design bounds

* Represents Simon’s best design for the given inputs
e Starting point for detailing and refinement

35

LRFD Simon Fundamentals

Material Quantities

e Quantities derived directly from final plate geometry
* Reported by component and span

* Used for comparison, not final estimating

* Feeds Simon’s cost and optimization features

36
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LRFD Simon Fundamentals

Estimated Costs & Unit Cost Influence

* Costs derived from quantities and user-defined unit costs
* Includes material and fabrication cost factors

* Intended for comparison, not bidding

* Helps identify cost-effective alternatives early

37

LRFD Simon Fundamentals

Mlgratlo . arenessUsmgLeg acySImo SR

* Older files may not meet current LRFD

* New versions require new inputs

* Assumptions change between versions

[ |

38
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LRFD Simon Fundamentals

Migration awareness: Minimum Safe Steps for Old Files

* Validate immediately

* Rebuild cross-frame layout
* Run Analysis before Design
* Expect different results

39
LRFD Simon Fundamentals
More Information
* LRFD Simon User’s Guide S
A _ S e
'SSl.Jm[')tlonS - Tﬁﬁm
* Limitations s
* Workflows o Ll .
. . T : STEEL SOLUTIONS
* Tips and Tricks piki - @HP . CENTER
* AISC Solution Center igbsiimpluet - A
° Questions OUtSide Simon’s SCOpe e ' f>f91?m:\\ knowledge, am:,‘l :1fs )
Software User's just a phone call or email away.
° Genel‘a| deSIgn Guide ........ /k ..................
msc.org askaisc
* NSBA Website s -
40
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LRFD Simon Fundamentals

More Information

* 9t Edition AASHTO Bridge Design
Specification — available now

* New 10t" Edition AASHTO Bridge
Design Specification — expected
Q1 2026

aisc.org/simon

41

Assessment Question

Q. Which statement best describes the intended use of LRFD Simon?

A - Final, fabrication-ready girder designs without the need for engineering
judgment.

B - Detailed finite element modeling of complex bridge systems.

C - Preliminary analysis and design of steel |-girder bridges and comparison
of alternatives.

D - Replace the need for other NSBA design guides and tools.

42
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Assessment Question

Q. What is the primary purpose of the Validation step in LRFD Simon?

A - To confirm the girder meets all LRFD strength and service limit states.

B - To check that the input file is complete and can run without execution
errors.

C - To optimize girder geometry for minimum cost.

D - To automatically correct inconsistent inputs.

43

Assessment Question

Q. Which statement best describes how loads are handled in LRFD Simon?

A - All dead and live loads are applied using tributary areas for each girder.

B - Loads are entered by span and automatically converted into final design
forces.

C - Loads are applied along the girder length and combined internally per
AASHTO.

D - Simon requires users to manually apply LRFD load combinations.

44
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Christopher Garrell, PE

garrell@aisc.org

484.557.2949

www.steelbridges.org

3»"“‘"”‘*«% : Smarter.
X : Stronger.
e’ : Steel.

45

23



