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Thank you for joining our live webinar today. ‘
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Call ReadyTalk Support: 800.843.9166
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Today’s audio will be broadcast through the internet.

Alternatively, to hear the audio through the phone, dial
(800) 680-6953.
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Today’s live webinar will begin shortly.

Please stand by.

As a reminder, all lines have been muted. Please type any
questions or comments through the Chat feature on the left portion
of your screen.

Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial
(800) 680-6953.
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AISC is a Registered Provider with The American Institute of Architects
Continuing Education Systems (AIA/CES). Credit(s) earned on
completion of this program will be reported to AIA/CES for AIA
members. Certificates of Completion for both AIA members and non-
AIA members are available upon request.

This program is registered with AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AIA of any material
of construction or any method or manner of handling, using,
distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.
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Course Description

Session 4: Loads and Analysis

This presentation is protected by US and International Copyright laws. Reproduction,
distribution, display and use of the presentation without written permission of AISC is prohibited. August 8, 2016

© The American Institute of Steel Construction 2016 The load models, consisting of magnitude, configuration and application of

The inf . ted herein is based ized . . inciol s loads, are unique to the AASHTO LRFD Bridge Design Specifications. This
¢ Information presented nerein s based on recognized engineering principles and s tor session begins with an explanation of these load models, particularly the HL-93

general information only. While it is believed to be accurate, this information should not be live load del. al ith their d | t The live load vsi thod

applied to any specific application without competent professional examination and verification Ive load model, along wi eir development. € live load analysis methods,

by a licensed professional engineer. Anyone making use of this information assumes all liability categorized as approximate and refined methods, are presented. Modern load
arising from such use. distribution factors are discussed and compared with the traditional distribution

factors of the AASHTO Standard Specifications for Highway Bridges. The
majority of highway bridges in our nation’s inventory are designed to these
specifications. Finally, the guidelines for refined analysis including the finite
element method (FEM) are reviewed.
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Learning Objectives Introduction to Steel Bridge Design

+ Become familiar with the load models presented in the Session #4: Loads and Analysis

AASHTO LRFD Bridge Design Specifications.

» Become familiar with the live load analysis, both
approximate and refined methods.

» Gain and understanding of the modern load distribution
factors and how they compare with the traditional
distribution factors of AASHTO Standard Specifications for
Highway Bridges.

» Gain an understanding for refined analysis methods
including finite element method (FEM).
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Night School Course B1

June 13 - Session 2: Introduction and History of
AASHTO LRFD Bridge Design Specifications

» June 20 - Session 3: Steel Material Properties
* August 8 - Session 4: Loads and Analysis
July 11 - Session 5: Steel Bridge Fabrication

Introduction to Steel Bridge Design

» June 6 - Session 1: Introduction to Bridge Engineering

July 18 - Session 6: Plate Girder Design and Stability
July 25 - Session 7: Effects of Curvature and Skew
August 1 - Session 8: Fatigue and Fracture Design

Introduction to Steel Bridge Design
Session R4: Loads and Analysis

Lesson Agenda

* Introduction * Analysis
« Loads — Approximate Methods

— Permanent Loads — Refined Methods

— Transient Loads
 Limit-State Load

Combinations

— Strength

— Service

— Extreme-Event

— Fatigue and Fracture

Basic Concepts

Assumes that bridge is maintained

bridge is expected to be in operation

 Design Life - Period of time on which the
statistical derivation of transient loads is
based: 75 years for these Specifications.

» Service life — The period of time that the

Limit States

» Service Limit States - relate to stress,
deformation, and cracking under regular
operating conditions

« Strength Limit States - relate to strength and
stability during the design life

» Extreme Event Limit States - relate to events
such as earthquakes, ice load, and vehicle
and vessel collision, with return periods in
excess of the design life of the bridge.

© Copyright 2017
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» Fatigue and Fracture — covered in session 8
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Introduction Basic Equation - Load and
» Highway-bridge design in the USA is typically Resistance Factor Design
as specified in the AASHTO LRFD Bridge Ty, Q<o R =R
Design Specifications. . inwhich:
» Section 1: Introduction, defines the limit states « 1 = Factor for importance, redundancy and ductility
& the LRFD limit-state function. * R, = Nominal resistance
. ] - * Q = Nominal load i
* Section 3'_ Loads and Load Fact.ors,. specifies * v, = load factor: a statistically based multiplier on
loads, their load factors & combinations. force effects
« Section 4: Structural Analysis and Evaluation, ) ﬂ’nul;gﬁgs;ggﬁgﬁgt%mﬁnsgfﬁﬁé'i‘;?gxciased

19 @@ "

R H20-S16-44 AASHTO Standard
NZVviQ=é R, Specifications From Mid 40’s
f(R,Q)
Qmean Rn
Q,
YQ" ¢R” 8.0KIP 320 KIP 320 KIP g the Lane Load
| 4o 40" 10 30-0" 18,000 Ib for
Moment
26,000 Ib for 640
Shear b/ft
R,Q
..-V_‘.:. 15 16
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HL-93 Design Load Model

» Envelope loading for “Worst Case” exclusion loads

HL-93 NOTIONAL
LIVE LOAD MODEL for
Design

+ If bridge is rated satisfactory with this load,
it will rate satisfactory for all exclusion loads

(Highway Load — 1993)

Projected for 75 Year Design Life

14’ to 30

8k *32k V. k

+

0.64 kIf lane load

&;ﬁ;;'opw 00 A

I & I
25 25k

+

o / 0.64 kIf lane load V2
>+++¢¢4«++5 >4«4«+4«4«4«4«4«5

' 17 @I 18

“Exclusion Loads” — Adapted from
TRB Special Report 225, 1990

Does the HS20-44 Live Load Model
Represent Today’s Traffic?

o
121121
15,

800k Bk
1010k 92k 5.4k 15,4k
1055k 9k

Today’s truck traffic
produces live load
moments and shears
significantly greater
than those
represented by the
HS20-44 live load
e e W W e model, especially for

SPAN IN FT longer spans.

=M POS 0.4L + M NEG 0.4L * M SUPPORT = Mas

2k w3k 2
15,4k 15,2
u 5 161k 16.1k
(’I) - (l;(llﬁ

F.M.3A (WB16)

o\ WNM

Bl S

T T T

MOMENT
PN
%} T

eooo0
2385

|

Figure C3.6.1.2.1-5 - Moment Ratios - Notional Model to
HS20 (truck or lane) or two 24.0-KIP Axles at 4.0 FT

Em

' 20

.
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How About the HL-93? HL-93 vs. HS20 Live-Load Moment
For a 100 Ft Simple Span

1B
1Al New “notional” live 2500
013l B . load d H HL-93
g oad model simulates
T B the shear and . 2000 A 20,49,
= A/
moment effects of a 2 o0 | -
group of “exclusion” § :-ISZKO
. ruc
vehicles currently g 1000
0.7 . e . s
=
i P allowed to routinely oo |
2w  travel on highways in
SPAN IN FT .
- . N B various states. 0 — — ; ‘ ‘ R
M POS 0.4L M NEG 0.4L M SUPPORT Mss 0 10 20 30 40 50 60 70 80 90 100
Figure C3.6.1.2.1-3 - Moment Ratios - Exclusion Vehicles Distance along Span (ft.)

to Notional Model

@I . 21 22
New Distribution Factors — Empirical Method of Reliability Indices by Span Length
Assigning Load to Bridge Components . .
« Example: Multi-Lane Loading in Girder Bridge g, | | . |
06 02 01 2 ss e
s V(s (K, ;- s i .
g =0.075 + | — — — E I I I |
2900 L Lt 3 . , I |
E 1.5
o) 87
g, A g 1
g V AASHTO “ 05
= ~ 0 t } } t
5 rf/‘ Span (m): 30 60 90 120 200
E 1 —— 9 Span Length
i —_— 18
a —— 27
_% T (| Current AASHTO LRFD Spec
° 00 0 12 1e 24 20 a5 a2 | Former AASHTO Standard Spec
— ) ’ Girder‘Spacing(m]
( xﬂ 2 2
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Introduction to Steel Bridge Design
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AASHTO)

Span (m):
— 9
—_— 18
—_—
— 3
—_—

60

Getting It Together
19
s New LL— ¢ | New GDF'S ,
i >~
- B —
R :12 FAY :;1
T os g
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o 07| T =] ° )
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éa
New il  Results
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25

Summary of Live Load and
Distribution
* What should you see in designs
— Many designs will be similar, some won'’t
— If DF was “improved,” the HL 93 will be muted
— Exterior often carries more LL

— Shear often proportionately bigger change
than moment

— If DF unchanged, HL 93 can be a big impact

Article 3.6.1.2

Design Tandem + Lane Load

25K 25K

0.64 KIET 90% Lane Load

50 FT

Notional Design Load — HL-93

90% of Two Design Trucks
+

[EEEEEEEEEEEEEEEEEENEEREEEEREENR)

Design Truck + Lane Load

8K 32K 3K
L 14FT | 141030FT | «250FT

0.64 KIFT
« NEGATIVE MCMENT AND INTERIOR REACTIONS

0.64 KIFT + FIXED WHEELBASE ON TRUCK =14 FT

27

New Design Vehicular LL

The total live load demand is also a function of:
* The load factor

* Load distribution - analysis

» Multiple presence — number of loaded lanes
* Dynamic load allowance (impact)

28
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Multiple Presence Dynamic Load Allowance, IM
Article 3.6.1.1.2 Article 3.6.2.1
Multiple Component IM
Number of Presence Deck Joints - All Limit States 75%
Loaded Lanes Factors, m
1 1.20 All Other Components
e Fatigue and Fracture 15%
2 1.00 Limit State
3 0.85
=3 0.65 e All Other Limit States 33%
A A A A
H @ 2 H@ ”
Dynamic Load Allowance, IM Fatigue ghlesglifl Loading
rticle 5.6.1.4.
. » Basic Design Truck with constant spacing of 30’
Design tTUCk or tandem, n_Ot lane load between rear axles — one lane, no MPF
* Not applicable for W.a“S with no » Check susceptible fatigue details
superstructure reaction

: : + Rating process consistent with LRFD fatigue
* Not applicable for foundations completely desig?, Erovisions ?

below ground

32

=
i j @“ 31
S e
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Introduction to Steel Bridge Design
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Load Designations

 All loads are categorized as permanent or
transient to simplify the process of
assigning load factors.

* Permanent loads are always present and
factored by a maximum or minimum load
factor.

« Transient loads are present and multiplied
by a “maximum” load factor or not applied.

Characterization of Loads

Permanent Loads
Dead Loads (Article 3.5.1)

* DC - dead load of structural components & nonstructural
attachments

* DW - dead load of wearing surfaces and utilities
¢ EV - vertical pressure from dead load of earth fill

Earth Loads (Article 3.5.2)

* EH - horizontal earth pressure load
¢ ES - earth surcharge load
* DD - downdrag force

EH — horizontal earth

pressure load
(Article 3.11.5)

lateral earth pressure (p) T

© p=kysz
© k=k, ky, ork,

EH —horizontal earth pressure

 Permanent walls

» Temporary walls — discrete & continuous
elements

* Anchored walls — single & multi-level
anchors

» Mechanically Stabilized Earth walls
* Prefabricated modular walls

EH
*  vs = unit weight of soil "
|/
,

36
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Uniformly Loaded Strip
ES — Surcharge Loads (Article 3.11.6.2)

(Article 3.11.6.1)

Uniform surcharge loads p(pressure)
. Dp = kSqS
* kg = coefficient of earth pressure due
to surcharge

* g, = uniform surcharge applied to
upper surface of active earth wedge

A = 27p[6 —sinscos(8+2a)]

(ksf)
Point load DD — Downdrag
(Article 3.11.6.2) (Article 3.11.8)
P (load) .
. Ground settlement adjacent to
E pile/shaft
2 y Q Q
A, = P |3ZX* R(1-2v) ; « a, b or | method
" aR*| R’ R+Z | "] DD = aS
A u
] o=ps, | ||
Similar provisions for flexib’lle W‘ZIvIs v DD N I(S v ¥ ZSU)
(Article 3.11.6.3)
, ;

© Copyright 2017 10
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Introduction to Steel Bridge Design
Session R4: Loads and Analysis

Characterization of Loads

Transient Loads

Live Loads (Article 3.6)

* LL - vehicular live load
PL - pedestrian live load
* |M - dynamic load allowance
* CE - centrifugal load
*  BR - braking force
* CT - truck collision
* LS -live-load surcharge (Article 3.11.6.4)

Characterization of Loads

Transient Loads

Water Load (Article 3.7)

* WA — water load

Wind Load (Article 3.8)
WS —wind on structure
¢ WL - wind on live load

Ice Load (Article 3.9)

e IC —iceload
Iy

Characterization of Loads

Transient Loads

Earthquake (Article 3.10)

* EQ - earthquake — see also Seismic Guide Spec

Superimposed Deformations (Article 3.12)
e TU — uniform temperature
* TG - temperature gradient
* SH - shrinkage
CR —creep
* SE - settlement

\;j 43

Characterization of Loads
Transient Loads

Friction (Article 3.13)

* FR —friction

Vessel Collision (Article 3.14)
* CV —vessel collision

© Copyright 2017
American Institute of Steel Construction
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Transient Loads

e LL —Vehicular Live Load

— HL-93

— Superposition of @@ o
8.0KIP 320 KiP 32.0 KIP

vehicle and lane | wo Lo 10 s0m0]
— Multiple presence

factors miig

| e-0"

Transient Loads

* PL — Pedestrian Loads (Article 3.6.11.6)
—0.075 ksf when sidewalks = 2.0 ft
—0.085 ksf when pedestrian or bicycle only
bridge
* IM — Dynamic Load Allowance
(Article 3.6.2.1)
— Already covered

Transient Loads

* BR — Braking Force (Article 3.6.4)
— 25% of design truck or tandem axle load
— 5% of design truck or tandem + lane load
— number of lanes & traffic direction

* CE - Centrifugal Force (Article 3.6.3)
— Applies to bridges on horizontal curves
— Design truck or tandem times C

Transient Loads

* CT — Vehicular Collision (Article 3.6.5)
—400 kip force in horizontal plane

— Substructures within 30.0 ft from roadway or
50.0 ft from CL of railway track

» CV - Vessel Collision (Article 3.14)

—C=4v2/3gR _ >
—V = Velocity —Ship collision
—g = gravity —Barge collision
—R =radius

\;j 47

© Copyright 2017
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Transient Loads

* IC —Ice Loads (Article 3.9)

Ice crushing or failure by bending

+ ifw/it<6.0, F =lesser of F,or F,
« ifw/it>6.0,F=F,

F.=Cptw F,=C,pt?

49

Transient Loads

* FR — Friction Forces (Article 3.13)
— Caused by sliding between members

— Use extreme friction coefficients between
surfaces

* LS —Live load surcharge (Article 3.11.6.4)
— Live load within %2 wall height behind wall
- Ap=k.Y,hey Kstakenask, ork,
— hgq @ function of wall height

Transient Loads

+ WA — Water Loads (Article 3.7)
Static pressure, buoyancy, stream
pressure

- Longitudinal stream pressure:

Transient Loads

« WS, WL —Wind Loads (Article 3.8)
Wwind on structure, design load

2 2
\% \
Pr=P DZ | — P DZ
? B[VBJ [ #10,000

Wind on live load

2
p= o\ — 0.10 KIf acting on structure
1000 — Applied 6.0 ft above roadway surface
- Lateral stream pressure: . .
cv Vertical wind pressure
=L — Applied only when WL is not present and WS
|y
1000 is perpendicular
“ 51 52
© Copyright 2017 13
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Transient Loads Loads & Load Factors at each
.+ TU, TG, CR, SH, SE - Limit-state Load Combination
Superimposed-Deformation Force Effects
(Article 3.12) « Applicable loads at each
Internal forces due to combination
— Temperature changes * Load factors
— Creep/shrinkage — Permanent (maximum & minimum)
— Settlement — Transient
Consider for substructure design, e Load modifiers
especially for longer spans — Ductility, redundancy, importance
. DG )

Load Combinations and Factors

Load Combinations e e
« AASHTO Table 3.4.1-1 Lo m e
. . ination CR PL
Load Combinations and Load Factors T
« AASHTO Table 3.4.1-2 P S T T T 7 e e
Strength 1V p | — |00 — [ — | 1oo Josonzo| — | — | — | — | — | — [ —
Load Factors for Permanent Loads LA 27 W P 7 e e
« For each limit state load combination L 70 7780 W W ) o v e R R e
nzyiQ=¢ R, T e e
Fatigue I—LL, 150
IM & CE only — |rzm| — — — — — — — — — _ _
msczay | — |oml |- |- -] - |- N -
© Copyright 2017 14
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Permanent-Load Load Factors Maximum/minimum Loads
Table 3.4.1-2 - Load Factors for Per t Loads, ye oAD FACTOR FaC t 0 rS fo r
TYPE OF LOAD MAXIMUM | MINIMUM
—ﬁzsz e s, E a— Permanent Loads
iles, A method 1.05 0.30
shafts, O’'Neill & Reese method 1.25 0.35
DW: wearing surface & utilities 1.50 0.65 . .
EH: horizontal earth pressure o | oeo + Select to produce maximum/minimum total
EL.I?::IS(:::I’in erection stresses 13(5) (l).gg force effeCtS
EV: vertical earth pressure .
“reraining wally & abutments 1| M + Loads that reduce the force effect being
rigid frames e 135 | 090 considered should be factored by the
oflexible buried structures other than metal box 1.95 0.90 .
ffliltla‘)’(?l;'l:: metal box culverts 1.50 0.90 mlnlmum Ioad faCtor
ES: earth surcharge 1.50 0.75
57 @| 58
Analysis

» Approximate and refined analysis methods

are allowed. FHWA Manual of Refined
* Approximate methods, for the most part, Analysis

consist of the load distribution factors
developed by Dr. Roy Imbsen in NCHRP
12-26.

» Refined methods, in practice, are grid
models for slab-on-girder bridges.

\;j 59

60
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Why Refined Analysis?

* LRFD requires it
—Heavy skew
—Sharp curvature
—Large variations in stiffness
+ Significant savings can be realized
—Conservatism in distribution factors

Why Refined Analysis?

 Provides better understanding of behavior
* It's becoming easier

* A better alternative to posting, repair, or
replacement

61

® © @

It Needs to be Done Correctly

» Sometimes harder to find errors

» Complexity can obscure behavior
Need for guidance and benchmarks
—Currently scattered

—Not necessarily bridge focused

Background

 FHWA determined that a manual was
needed to improve consistency of
application and make use of refined
analysis easier to employ

» Task in cooperative agreement with
Lehigh U. — Modjeski and Masters is
writing manual as sub

=
iGN QE}D‘ 63
e NamemS

64
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Background

* Manual development spread over 2 tasks
—Task 1 Complete

—Draft manual is available on FHWA
website
www.fhwa.dot.gov/bridge/refined_analysis.pdf

* Task 2 is underway

Objectives and Approach

* Provide greater consistency in application
of FEA to bridge structures

— Raise the level of basic understanding to
encourage wider application of FEA

— Avoid blunders
— Understand behavior
— Introduce economies

65

Approach to Manual

» Keep flexible

* Encourage initiative and creativity
» Avoid deep mathematics

» Concentrate on application

» Avoid software specifics to extent possible
— try to stay generic

Division of Topics

» Task 1
» Focuses on most common bridge types
* Minimal material-specific topics
* Linear elastic behavior only
* No dynamic, only static
* Task 2
» Material specific topics
* Nonlinear behavior
* Dynamic behavior

-

( FTNH 68

© Copyright 2017
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Task 1 Chapter List

Section 1 — Foreword

Section 2 — Refined Methods of Analysis
Section 3 — Modeling

Section 4 — Verification

Section 5 — Load Application

Section 6 — Analysis to Design

Section 7 — Examples

The Basics

* Introductory chapter
— Addresses purpose and goal of the manual
— Provide background on development of FEA
+ Definitions provided for 1D, 2D, and 3D

— Based on how many dimensions are required
to identify location of result quantities

— Dimension can be curved

69

The Basics

* Grillage Analysis
— In-depth details on Plate with Eccentric Beam
(PEB)
— Grillage (grid in AASHTO) is popular with
some software, and is a refined analysis when
compared to 1D methods

— Advantages and disadvantages discussed, as
well as guidance on implementation

The Basics

+ Spine Beam Modeling
— Example added to show spine beam modeling
of a CIP multi-cell concrete box
— Could be applied to single or multi-cell steel
box

72

© Copyright 2017
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The Basics

» Use of FEA with Strut and Tie modeling
— Addresses disturbed regions in concrete
bridges
— Provides guidance on how to use an FEA to
develop an accurate S&T model for design

* Use of FEA with Principle Stress Checks

— Guidance on implementation on latest changes
in Section 5 of AASHTO LRFD.

Some Highlights

» Examples contain comparisons of results
from 1D, 2D, and 3D analysis of same
bridge
— 2D and 3D have definite advantages vs 1D

» Steel Examples include:

— steel girders straight/square,
— steel girders curved/skewed

» Concrete Examples Too.

Example 3 — Curved Skewed
Bridge

mmmmmm

o e

2D vs. 3D Results - Moments

Moment (kft)

oooooo

76
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2D vs. 3D Results - Deflections
Task 2 Chapters (In Progress)

» Concrete Bridges

* Prestressing

 Steel Bridges

« Soil Structure Foundation Interaction
+ Steel Connections

* Nonlinear Modeling

« Stability Analyses

* Dynamic Analyses

+ Examples

«— ct oRG. Abutment 1 i+ cpiert L pier2—> €L BRG. Abutment2 —»!

AASHTO Legal Load Models for
Purposes Other Than Design
» Used for Ratings and Postings (signage)

Rating and Posting of Bridges
» Manual for Bridge Evaluation (MBE)

Ratings are usable capacity for give loads —
* Routine Commercial Traffic possibly at two criteria
* AASHTO Truck and lane load Models
+ State legal loads

Postings are weight limits - signage
Multiple Methods : LRFR, ASR, LFR

« Specialized Hauling Vehicles Loadings vary with method and purpose

* Multi-Axle Single Unit Trucks Usually involve some combination of what

« Notional Rating load and 4 single unit follows, and State Legal Loads, HS and
configurations HL-93 Loadings

80
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Routine Commercial Traffic Routine C ol Traffi
Truck Models AKA Rating Trucks outine Lommercial lraffic
¥ WY N —— Type 352 W=72 kips — Additional Loads For LRFD Ratings
Type 3 W=50 kips
&i‘-v# Structure < 200’, use each of 3 AASHTO “Legal”
(0) 00 o 155 (0 ) koe ) trucks and determine controlling vehicle ?
lwsk - 17kl4‘l17k + 3 + +15.5 15.5 + +15.5 Type 3, Type 3S2, Type 3-3
11 4 22 4
Structure > 200’, use LRFR legal lane load model
Type s WHeOKks = J— ‘ All go?}inuous ?_pans, use IERZR Ieg?I Ianetlpe;d .
w -'w - IT]O el Tor negative moments reactons at interior
15 159 16’ 14Sl,4(,14k piers
81 @I 82
Routine Commercial Traffic Routine Commercial Traffic
Lane Load Model Lane Load Model

Additional load model, all span lengths
negative moments & reactions at interior piers
54’ 30’ 54
9k 9k 12k 10 5k410 .5k 9k 9k 12k lO 5k 1‘0 5k

Additional load model
span length > 200’

54'

| Truck = 75% of Type 3-3
9k 9k 9k 12k 10.5k 10.5k

15 4 15 6 4 =60 kips

] ]
ﬂ[ ﬂ; ﬁ; H; ﬂ H; Lane Load = 0.2 klf % % % % % gg

(Q 00 G 00 - |

Each Truck = 75% of Type 3-3 = 60 kips

/ / Lane Load = 0.2 klf, Headway Distance = 30’

:‘I 83 @| 84
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Specialized Hauling Vehicles : .
(SHV) Federal Weight Limits

+ Single Axle Limit — 20,000 Ibs

» Tandem Axle Limit — 34,000 Ibs
Gross Vehicle Limit — 80,000 Ibs
Bridge Formula ‘B’

Adopted by AASHTO in 2005 to represent new
truck models

» Trucks comply with Formula ‘B’ — and meet all

Federal weight regulations W =500 {% +12N + 36}

» High axle loads concentrated over shorter distance

* Moveable axles — raise/lower as needed for weight Where N = # of axles

L = distance between first and last axle (ft)
W = weight (Ibs)

Examples of SHVs Notional Rating Load (NRL)
A Quick Check on SHVs
SHVs with

lift axles 6k 8k 8k 17k 17k 8k 8k 8k
6'to14' | « | & . R |

Y.YY.Y.Y.Y.

80 Kips, 30-38 Ft

!@5 ' 87 alc '_' ' 88
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Posting vehicles for FBF-

compliant SHVs Rating Process for SHVs

Truck .
Designation Truck Configuration . . .
o » Be cognizant of SHVs operating in your state
SU4
T « State specific rules may exist for SHVs
(T N N N |
7 .Y.Y.Y. + Single AASHTO Notional Rating Load (NRL)
N R P PR for screening for all SHV configurations
SuU6
(5 (') (') (') (5 (5 Xk * Four (4) AASHTO SHYV configurations for
SU7 el) 10 el)-’t‘ I 4‘e|)4‘e|)4'é4‘6 posting

Questions? 8-Session Package Registrants
Course Resources

1. Log on to your AISC account and go to Course Resources.
https://www.aisc.org/myaisc/course-resources/

2. Locate your course.

3. Access handouts, videos, quizzes, quiz scores and attendance records.

Steel Bridge Design

B-5ES510N PACKAGE RESOURCES

1‘_.;--'.:._‘} "“q% o (ﬁv.w‘?l w%%‘
/ @,- \;._/@ IEE,- There’s always a solution in steel!
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Introduction to Steel Bridge Design
Session R4: Loads and Analysis

8-Session Package Registrants
Videos and Quizzes

Videos

» For Sessions R1 — R4, find access to recordings starting September 11.
Recording access expires on November 23.

« For Sessions L1 — L4, find access to recordings within two days after the live
air date. Recording access expires three weeks after the live session.

Quizzes

» For Sessions R1 — R4, find access to quizzes starting September 11. Quizzes
are due on November 23.

» For Sessions L1 — L4, find access to quizzes within two days after the live air
date. Quizzes are due three weeks after the live session.

» Afinal exam will also be given.

* Quiz scores are displayed in the Course Resources table.

SIS

\
/ @ There’s always a solution in steel!

8-Session Package Registrants

Course Credit
Attendance and PDH Certificates

» For Sessions R1 — R4, you must pass the quiz to receive credit for the session.

» For Sessions L1 — L4, you have two options to receive credit for the session.
o Option 1: Watch the session live. Credit for live attendance will be
displayed in the Course Resources table within two days of the session.
o Option 2: Watch the recording and pass the quiz.

EEU Certificates — Certificate of Completion

« |n addition to PDH certificates earned for each individual session, an EEU
(Equivalent Education Unit) certificate of completion will be issued for
participants who complete the full course. Participants must pass at least 7 of
8 quizzes and the final exam to earn the EEU.

Distribution of Certificates
» All certificates (PDH and EEU) will be issued after the final session. Only the
registrant will receive certificates for the course.

i G
:
&=~ There’s always a solution in steel!
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