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Abstract

Towards the Development of Efficient and Economical
Short Span Modular Bridges

Scott A. Morgan

The Federal Highway Administration’s National Bridge Index consists of over 600,000 bridges.
Of these bridges, over 25% are considered either structurally deficient or functionally obsolete. While
several state bridge departments have standard designs for bridge components in order to speed up the
design process in replacing these bridges, few have standard designs for the bridge superstructure.

This work investigates current practices and trends in the design of short span bridges through the
use of a survey. The survey was presented to the bridge department of every state in the country and
responses were collected from 86% of these states. Based on the responses to these surveys, two courses
were pursued in this work: the research and grading of both existing and developing modular bridge
technologies that have application in short span steel bridges and the development of standard short span
steel bridge superstructures using conventional design approaches.

In collaboration with the American Iron and Steel Institute’s Short Span Steel Bridge Alliance
and other professionals in the bridge industry, a collection of modular bridge systems and elements were
compiled and researched. Based on the Federal Highway Administration’s Highways for LIFE initiative,
which promotes the development of Long-lasting highway infrastructure using Innovations to accomplish
Fast construction of Efficient and safe highways and bridges, a grading system was developed for
professionals in the industry to grade the major modular bridge systems researched. Based on the grading
of these systems, a system will be further developed into a set of standardized short span bridge designs.

Second, standard short span steel bridge designs were developed to create a design aid for bridge
engineers. In these designs, bridges with spans ranging from 40 feet to 140 feet in 5 foot increments were
developed for rolled steel sections, homogeneous steel plate girder sections and hybrid steel plate girder
sections. The rolled sections were designed using two design approaches: the lightest weight possible and
the lightest weight possible with a limited section depth. Based on these designs, a suite of rolled sections
were selected to be efficient sections of larger span ranges. This limited suite provides the opportunity for
stock piling common rolled steel girder sections. Without needing to order the fabrication of the rolled
girder sections, a more efficient transition from design to construction can be achieved. The plate girder
sections were designed with a limited depth and utilizing a set of limited plate sizes to allow for the stock
piling of common steel plate sizes. These designs will also act as a framework for future design plans
using a modular bridge system.
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Chapter 1: Introduction

1.1 Introduction

There are a large number of bridges in the United States that are considered structurally
deficient or functionally obsolete. The Federal Highway Association (FHWA) has introduced an
initiative titled Highways for LIFE in an effort to help in reducing these issues. This FHWA
focus area promotes the development of bridge design and construction that leads to Long lasting
bridges that are Innovative, have Fast construction times and are economically Efficient. This
thesis takes these principles and looks into possible bridge alternatives that have not been fully
embraced by the bridge community, specifically modular steel bridges, which may provide a

solution for some of the short span bridges that need replaced.

1.2 Scope

The focus of this research is to find a steel-based alternative for short span bridge design
that can meet the expectations of the Federal Highway Association’s Highways for LIFE
initiative. In order to see the current practices and preferences for the design of short span
bridges in the United States, a survey was developed and distributed to each state’s department of

transportation.

Based on the principles of the Highways for LIFE initiative and the low use of steel for
short span bridges, the Short Span Steel Bridge Alliance was looking for a way to find a
marketable steel product that can be used in the short span bridge range. Modular bridges were
researched to see what opportunities exist in making a quickly constructible short span steel
bridge. Once a large collection of modular bridge technologies were found and analyzed, a
grading system was developed to allow professionals in the bridge community to determine

which modular bridge options can be efficiently integrated with current bridge design practices.

The second approach pursued to create a more efficient bridge design process was the
development of a collection of standardized steel bridge superstructures using conventional steel
girder systems. Girder sections were developed using rolled steel girder sections and steel plate
girder sections. The steel plate girder systems were designed using a series of limited plate sizes
to take advantage of the benefits of stock piling plates of common sizes. The number of rolled
steel girder sections was narrowed to develop a suite of girder sections that were found to be
adequate over a large variety of bridge scenarios.



1.3 Organization of Thesis

This research is separated into seven chapters and one appendix. Chapter Two discusses
the background that led to the work in this thesis. It provides information for the Federal
Highways Association’s initiative titled Highways for LIFE, the development of Accelerated
Bridge Construction practices and an overview of the steel bridge design process as specified in
the 5" Edition (2010) of the AASHTO LRFD Bridge Design Specifications (AASHTO

Specifications).

Chapter Three presents the Short Span Bridge Survey developed in association with the
Short Span Steel Bridge Alliance. This chapter presents the survey as it was sent to each state’s
department of transportation and then provides explanation for each question and the results as

found from responses.

Chapter Four presents an overview of modular bridge technology that is being developed
or already in use. The chapter is split into the modular substructures, superstructures, deck
systems and overall modular systems. Also, provided in this chapter is an overview of secondary
bridge elements such as traffic barriers and cross-frames for bridges and an overview of a specific

modular construction process that involves the use of Self-Propelled Modular Transporters.

Chapter Five discusses the grading system used to evaluate which modular bridge system
is the most beneficial to pursue as a short span bridge alternative at this time. The grading system
was developed to follow the principles of the Highways for Life initiative presented in Chapter
Two. This chapter explains the grading system and categories as well as describing the category
weights. Lastly, it provides an example of the grading tables presented to the engineers who took

part in the survey and an overview of the results to the grading survey.

Chapter Six presents a set of predesigned steel girder sections that have been developed
as a design aid for engineers in designing short span steel bridges. This chapter explains the
methods and assumptions made in the design process and presents the tables of sections that were
designed. The tables of this chapter provide steel girder designs that were developed for four
different girder spacing arrangements and with span lengths ranging from 40 to 140 feet in 5 foot
increments. These tables are intended to begin establishing a framework for how the modular
bridge design aid can be organized in order to provide an efficient design tool for bridge

engineers.



Chapter Seven presents an overview of the results of this research. It provides

concluding remarks and recommendations for future research projects.



Chapter 2: Background

2.1 Federal Highway Administration Highways for LIFE

In response to the deteriorating infrastructure of the United States, the Federal Highway
Administration began an initiative that they have named Highways for LIFE. The purpose of this
initiative is “to advance Long-lasting highway infrastructure using Innovations to accomplish
Fast construction of Efficient and safe highways and bridges.” [17] The following three

objectives are also listed for this initiative:
e Improve safety during and after construction,
e Reduce congestion caused by construction and
o Improve the quality of the highway infrastructure.

For the initiative to make the required change in the highway community’s attitude, a
combination of research, education and encouragement are to be applied. By finding the best,
innovative highway technologies and publicizing them, educating those involved in the
application of these innovations and convincing the bridge community through rewards to apply
them, the organization intends to change the attitudes of bridge engineers towards application of

innovative bridge systems. [17]

The organization has partnered with several technologies in order to refine and accelerate
the adoption of promising highway innovations. Examples of technologies that have been aided
by the Highways for LIFE initiative include: an All-Weather Pavement Marking System, Fully
Precast Bridge Bents for Use in Seismic Regions and Full Depth Ultra High Performance
Concrete Waffle Bridge Panels. [17]

Highways for LIFE has also developed a collection of informational material that
promotes the use of innovative highway practices and publicizes the bridges that have applied
these innovations. Through the articles published and the seminars presented by the organization,
innovative highway practices are receiving more overall publicity. These materials and seminars

also educate engineers in the proper application of innovative highway technologies. [17]

There are also a number of demonstration projects from twenty different states that

display different highway innovations in use. These projects have been developed into videos



and presentations to provide visual displays of innovative highway projects that are currently in
progress or have been completed. These presentations provide the engineer with evidence that
innovative bridge technologies can be applied to actual designs and can be beneficial to the

design and construction processes. [17]

2.2 Accelerated Bridge Construction

Rapid bridge construction concepts have been used in the railroad industry for several
years in order to avoid service interruptions. In the highway bridge system, these innovations
have been limited. The main cause for this trend is that as the country’s infrastructure system was
developed, new bridges and roads were constructed with no pressure due to construction time.
With several bridges nearing the end of their design lives and traffic volumes ever increasing,
urgency has developed to find ways to replace bridges without greatly disrupting traffic. Several
states have developed standard bridge elements, but little effort has been devoted to standardized,
modular bridge systems. The three major applications of modular steel bridge systems can be

classified as Temporary Bridges, Emergency Bridges and Permanent Bridges. [42]

Temporary bridges are used as a method to divert traffic during bridge repair,
rehabilitation, construction or replacement. These bridges can be installed for short periods of
time and later disassembled and stored until needed again. This provides an alternative to costly

detours, traffic maintenance and increased traffic volumes. [42]

Emergency bridges are a form of temporary bridge that is intended to take the place of a
bridge that may become unusable due to incidents, natural disasters or pre-meditated attacks.
Installation of a bridge that needs replaced without notice can be very difficult using traditional
methods, but a bridge that is already constructed and stored can quickly restore passage to the

travel-way. [42]

Permanent bridges are required by the AASHTO Specifications to have a design service
life of 75 years. Through the use of mass production and an inherent reduction in on-site
construction time, benefits can be found in the bridge construction process when using
prefabricated bridge elements. Different designers around the world have been developing
modular bridge concepts which include prefabricated sections of the bridge with elements already
assembled off-site. These sections assembled off-site can either be fabricated in a controlled

manufacturing location or adjacent to the bridge site to be later installed. [42]



The first modular prefabricated steel bridge systems were developed in the 1930’s to
meet the needs of the British military in remote environments. These systems were composed of
prefabricated panels that could be bolted together on-site to create truss sections for a bridge. A
combination of floor beams and steel decking could then be connected to create the deck of the
bridge. The second type of prefabricated steel bridge systems developed were first used in the
1950’s as a way to replace timber bridges that were deteriorating. This system was comprised of
either prefabricated steel plate girders or full-length truss members with a steel decking system

placed on top of the prefabricated structural members. [42]

Several variations of each of these two early modular bridge systems have been developed
and researched since their first applications. Some of the more successful variations are

discussed later in Chapter Four.

2.3 Overview of Steel Bridge Design Standards

Several states have standards and recommendations for bridge design. These design aids
range from pre-designed bridge elements to recommended bridge dimensions. Chapter Three has
a section that summarizes the design aids provided in state survey responses and the additional

design aids found through further review of the state bridge department websites.
2.4 Overview of Steel Bridge Design

2.4.1 Introduction
This section presents an overview of the specifications for steel bridge design as
presented in the 5™ Edition (2010) of the AASHTO LRFD Bridge Design Specifications.

2.4.2 Effective Width - Article 4.6.2.6

The term effective width refers to the width of the concrete slab, assumed to have a
uniform stress distribution, which contributes to the section properties of the girder being
analyzed. For an interior girder, the effective deck width is to be taken as one-half the distance to
the adjacent girder on each side. For an exterior girder, the effective deck width is to be taken as

one-half the distance to the adjacent girder plus the full overhang width. [2]

2.4.3 Loads - Section 3
There are two major classifications for bridge design loads: permanent and transient. The
permanent (or dead) loads are assumed to be either constant after the completion of construction

or varying only over a long period of time; these loads are made up of the bridge elements



themselves and thus are generally present throughout the life of the bridge. The transient (or live)
loads can vary over a short period of time with respect to the overall lifetime of the bridge.

Descriptions of both types of loads are presented below. [2]

2.4.3.1 Dead Loads - Article 3.5.1

Generally, dead loads are broken into the two categories of non-composite dead loads
(DC,) and composite dead loads (DC, and DW). DC; represents the loads that are present on the
bridge girders before composite action has taken place between the girders and the deck; this is
generally due to the concrete deck not fully hardening. For a typical I-girder bridge with a
concrete deck, these loads will include the weight of the steel girders, the concrete deck, the stay-
in-place formwork, the concrete haunches, the concrete overhang tapers and the steel diaphragms.
It is assumed that these loads are only acting on the steel girders before the deck has been able to
reach 75 percent of its compressive strength. DC, represents the loads that act on the composite
girder section including the hardened concrete deck; these loads include the weights of the curbs,
the traffic barriers, the sidewalks, the bridge railings, etc. DW represents the weight of future

wearing surfaces that may be applied to the bridge over its lifetime. [2]

2.4.3.2 Live Loads - Article 3.6

The design vehicular live load applied to the bridge is designated as the HL-93 by Article
3.6.1.2.1 of the AASHTO Design Specifications. The definition of the load is described as a
combination of the design truck, or tandem, and the design lane load. Article 3.6.1.2.2 presents
the design truck as consisting of a 72-kip truck with an 8-kip front axle and two 32-kip rear axles.
The distance between the front axle and the first rear axle is fixed at 14 ft, but the distance
between the two rear axles can vary between 14 and 30 feet. Transversely, the wheels of the
design truck are spaced 6 ft apart. Article 3.6.1.2.3 describes the design tandem as a pair of 25-
kip axles spaced 4 ft apart with a transverse distance of 6 ft. Article 3.6.1.2.4 describes the design

lane load as a 0.64 kIf uniformly distributed load with a transverse width of 10 ft. [2]
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Figure 2-1 HS20-44 Design Truck

2.4.3.3 Construction Loads - Article 2.5.3

Construction loads are modeled for the bridge in order to check the bridge’s resistance to
stresses caused by the construction process. The loads generally checked as contributing to the
lateral stresses of the girders include the overhang deck forms, the concrete deck overhangs, the
screed rails, the railings, the walkways and the finishing machine. Typical weight of the deck
overhang is assumed to be partially supported by the exterior girder. The bridge deck is cast in a
sequence, to minimize cracking, where generally the positive bending regions are cast first and

allowed to harden before the negative bending regions are cast. [2]

2.4.4 Load Combinations - Article 3.4.1

In order to account for the statistic probability of different loads occurring
simultaneously, the AASHTO LRFD Bridge Specifications provides different load combinations
to apply to the bridge being analyzed. The equation provided in the specifications showing limit

states is as shown:
Zﬂﬂ/iQi SR, =R, Eg.2.1

The factors used in this equation are provided in Tables 3.4.1-1 and 3.4.1-2 of the

AASHTO Specifications. The following sections will describe each load combination. [2]



2.4.4.1 Strength Load Combinations
The strength limit state is to be checked in order to ensure that strength and stability are
provided to resist the specified load combinations. The design live load, described in Section

2.4.3.2 of this thesis, is applied to the bridge during the strength limit state. [2]

The Strength | load combination is used as a basic load combination relating to the
normal vehicular use of the bridge. This load combination neglects the effects of wind on the
bridge. The load factors of 1.25 for the non composite dead load (DC,), 1.5 for the composite
dead load (DC,) and 1.75 for the live loads (LL) are applied for this load combination. [2]

The Strength 11 load combination is related to the use of the bridge by Owner-specified
special design vehicles, evaluation permit vehicles or both vehicles with no wind load. The load

factors of Strength | are applied to Strength Il except that the LL factor is reduced to 1.35. [2]

The Strength 11l load combination is related to the bridge being exposed to wind
velocities exceeding 55 mph. The load factors used for Strength | for the dead loads remain the
same. The live load is neglected for this load combination and the wind load has a load factor of

1.4 for this load combination. [2]

The Strength IV load combination relates to structures with a very high dead load to live
load force effects ratio. For this load combination all permanent loads are factored by 1.5. This
combination neglects the effects of live and wind loads on the structure. This load combination

can control during certain stages of construction. [2]

The Strength V load combination is related to the bridge being subjected to 55 mph
winds and normal vehicular use. This load combination used the same load factors as the

Strength 11 load combination except that the wind load is reduced to 0.40. [2]

The strength load factors described in this section can be seen in Table 2-1, and the load factors

applied to the different dead loads can be seen in Table 2-2, below:



Table 2-1 Strength Limit State Load Factors

DC

DD

DW

EH

EV | LL

ES | IM

EL | CE

Load PS BR

Combination CR PL
Limit State SH| LS | WA | WS | WL | FR TU TG | SE
STRENGTH!I | 7» | 1.35 | 1.00 - - 1.00 | 0.50/1.20 | 71c | 7se
(unless noted)
STRENGTH Il | 7» | 1.35 | 1.00 - - 1.00 | 0.50/1.20 | ¥tc | 7se
STRENGTH Il | 7 - 11.00 | 1.40 - |1 1.00|050/1.20 | e | 7se
STRENGTHIV | 7p | - 100 | - - 1100 050/220 | - | -
STRENGTHV | 7p» [ 1.35 | 1.00 | 0.40 | 1.00 | 1.00 | 0.50/1.20 | 716 | 7se

Table 2-2 Load Factors for Permanent Loads, }

Type of Load, Foundation Type, and

Load Factor

Method Used to Calculate Downdrag Maximum | Minimum

DC: Component and Attachments 1.25 0.90
DC: Strength IV only 1.50 0.90
DD: Downdrag Piles, a Tomlinson Method 1.40 0.25

Piles, A Method 1.05 0.30

Drilled shafts, O'Neill and Reese (1999) Method 1.25 0.35
DW: Wearing Surfaces and Utilities 1.50 0.65
EH: Horizontal Earth Pressure
e Active 1.50 0.90
e At-Rest 1.35 0.90
e AEP for anchored walls 1.35 N/A
EL: Locked-in Construction Stresses 1.00 1.00
EV: Vertical Earth Pressure
e Overall Stability 1.00 N/A
e Retaining Walls and Abutments 1.35 1.00
e Rigid Buried Structure 1.30 0.90
¢ Rigid Frames 1.35 0.90
e Flexible Buried Structures other than Metal Box Culverts 1.95 0.90
e Flexible Metal Box Culverts and Structural Plate Culverts with Deep

Corrugations 1.50 0.90

ES: Earth Surcharge 1.50 0.75
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2.4.4.2 Service Load Combinations
The Service Limit state is used to reduce the amount of cracking in the concrete portions
of the bridge due to service level stresses and deflections. The stresses being analyzed are

generally caused by large permanent and/or elastic deformations. [2]

The Service | load combination is related to the normal operational use of the bridge with
an applied wind velocity of 55 mph and all loads taken at their normal values. This load
combination uses a load factor of 1.0 for all loads except for the applied wind load, which has a
factor of 0.3. In this load combination, the owner has the option to enforce the optional live load
deflection criteria specified in Article 2.5.2.6.2. This article provides a maximum deflection to be
compared with the larger deflection due to the two loading scenarios provided in Article

3.6.1.3.2: the design truck alone or 25 percent of the design truck plus one full design lane load.

[2]

The Service Il load combination is used to control yielding of steel structures. The load
factors are 1.0 for all dead loads and 1.3 for all live loads. The Service Il and Service IV load
combinations are only applicable to prestressed concrete members so they are not analyzed in this

thesis. Table 2-3 below presents the load factors for the service limit states. [2]

Table 2-3 Service Limit State Load Factors

DC
DD
DW
EH
EV | LL
ES IM
EL | CE
Load PS | BR
Combination | CR | PL
LimitState | SH | LS | WA | WS | WL | FR TU TG | SE
Service | 1 |1.00|1.00| 0.3 | 1.0 1.00 | 1.00/1.20 | y1¢ | Yse
Service |l 1 (130 |1.00| - - |1.00 | 1.00/1.20 | - -

2.4.4.3 Fatigue Load Combination

The fatigue limit state is used to limit the growth of cracks caused by repetitive loadings
over the life of the bridge. These cracks could eventually lead to fracture and failure of a specific
part of the bridge. The Fatigue | load combination is meant to represent the infinite load-induced

fatigue life of the bridge, while the Fatigue Il load combination represents the finite load-induced
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fatigue life. The live load vehicle used for both of these load combinations is similar to the
design truck described in Section 2.4.3.2 of this thesis except that the distance between the rear
axles is fixed at 30 ft. The dynamic load allowance is specified as 15% for the fatigue limit state
as opposed to 33% as specified for all other limit states. The live load is the only load applied to
the bridge in fatigue analysis and the factors applied to the loads are 1.50 and 0.75 for Fatigue |
and Fatigue I, respectively. [2]

2.4.5 Load Modifiers

Load modifiers are factors that account for ductility, redundancy and the operational

classification of the bridge and make up the 7, portion of equation 2.1. The three values are

multiplied by one another to make up one load modification factor, 7, . [2]

2.4.5.1 Ductility

Article 1.3.3 specifies the load modification factor applied to loadings to account for the
ductility of the bridge. This requirement is important in ensuring that visible inelastic
deformations occur before failure at the strength and extreme event limit states. The values for

this modification factor are provided in Table 2-4. [2]

2.4.5.2 Redundancy

Acrticle 1.3.4 specifies the load modification factor applied to loads to account for the
redundancy of the structure. This requirement is important in ensuring that the failure of one
element of the bridge does not lead to catastrophic failure of the whole system. The values of this

modification factor are provided in Table 2-4. [2]

2.4.5.3 Operational Importance

Avrticle 1.3.5 specifies the load modification factor applied to loads to account for the
operational importance of the bridge. This requirement provides higher resistance to bridges that
have higher operational importance (emergency roadways, national security impact, etc.). The

values of this modification factor are provided in Table 2-4. [2]
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Table 2-4 Load Modification Factors

Ductility Factors

Nonductile components and connections Ny >1.05

Conventional designs and details ny =1.00

Components with more ductility Ny >0.95

Redundancy Factors

Nonredundant members ns 21.05
Conventional levels of redundancy n, =1.00
Exceptional levels of redundancy Ng = 0.95

Operational Importance Factors

Critical or essential bridges n, >1.05
Typical bridges n, =1.00
Relatively less important bridges n, >0.95

The modification factors provided in Table 2-4 apply to the strength limit state only, all

other limit states use a factor of 1.0. [2]

2.4.6 Distribution Factors
Article 4.6.2.2 of the AASHTO Specification provides the means to reduce three-
dimensional analysis down to two-dimensional analysis by the means of distribution factors. The

equations used to calculate these distribution factors are provided in the following sections. [2]

2.4.6.1 Interior Girder Distribution Factors
The equations for the distribution factors for the moment of an interior girder are
provided in Table 4.6.2.2.2b-1 of the AASHTO Specifications and are presented below:

For one lane loaded:

04 03 K 01
DFOneLane = 006 + (ij [ij - 3
14 L 12.0Lt;

where: K, = n(l + Aeé)
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For two or more lanes loaded:

S 0.6 S 0.2 K 01
DF,,... =0075+| =] [2 .
MultiLane [95) ( L) 12.0 Ltg

The equations for the distribution factors for the shear of an interior girder are provided
in Table 4.6.2.2.3a-1 of the AASHTO Specifications and are presented below:

For one lane loaded:

=0.36 +i

D l:OneLane 2 5 O

For two or more lanes loaded:

S S 2.0
DFMuItiLane =0.2+ E — (%j

These equations are applicable when the following are within range:

o 35<5<16.0 (ft)

o 45<t <120 (in)

o 20<L <240 (ft)

o N,=>4

o 10,000 < K, <7,000,000 (moment distribution factors only)

In the equations for interior girders, multiple presence factors have already been applied,;
therefore need not be applied again. However, it is still necessary to divide by the multiple
presence factors for the fatigue limit state. [2]
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2.4.6.2 Exterior Girder Distribution Factors

The equations for the distribution factors for the moment and shear of an exterior girder
are provided in Table 4.6.2.2.2d-1 and Table 4.6.2.2.3b-1 of the AASHTO Specifications,
respectively. For one design lane loaded, the distribution factors are to be determined by the use
of the Lever Rule. To perform the Lever Rule, it is assumed that the deck is simply-supported
between adjacent girders, and the distribution factor is determined by summing the moments
about the interior girder directly adjacent to the exterior girder being investigated. The
distribution factors for two or more lanes loaded are found by multiplying a correction factor to

the corresponding interior girder factors. The equations for the correction factors are shown

below:
roment = 0-77 + —de
9.1
d
Cpear = 0.6 +—
10

The commentary for Article 4.6.2.2.2d provides an additional investigation that must be
checked since cross-frames and diaphragms are not considered in the distribution factor equations
above. The equation is considered interim for now as research is being performed to develop a

more representative factor. The equation is given as follows:

R=N—L+— Eq. 2.2

To find the correct distribution factors using this equation, multiple presence factors must

be applied to the result. [2]

2.4.6.3 Fatigue Distribution Factors

Avrticle 3.6.1.4.3b of the AASHTO Specifications states that the distribution factors for
the fatigue limit state must only consider one design truck. To achieve this, the distribution
factors for one lane loaded situations only, calculated earlier for the interior and exterior girders

must be divided by the appropriate multiple presence factors. [2]
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2.4.6.4 Live Load Deflection Distribution Factor

Article 2.5.2.6.2 of the AASTHTO Specifications describes the criteria to be followed
when investigating the optional live load deflection check. The maximum deflection is
determined by loading all of the design lanes of the bridge and assuming that all components will
deflect equally. The distribution factor used for this test is as shown below:

b

2.4.7 Other Factors

To account for the movement of the design vehicle and the variability of how the vehicle
can react to the driving surface and the effects that that can have on the bridge structure, dynamic
load allowances, also called impact factors, are applied to the live load on the bridge. The
dynamic load allowances vary based on the limit state being checked as can be seen in Table 2-5.

[2]

Table 2-5 Dynamic Load Allowance, IM

Component IM

Deck Joints — All Limit States 75%

All Other Components
o Fatigue and Fracture Limit State 15%
o All Other Limit States 33%

The other factors, mentioned several times in the sections on distribution factors, are
called multiple presence factors. These factors account for the probability of multiple design
lanes being loaded at the same time. The values of the different multiple presence factors are
presented in Table 2-6 below:
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Table 2-6 Muliple Presence Factors, m

Multiple Presence
Number of Loaded Lanes Factors, m
1 1.20
2 1.00
3 0.85
>3 0.65

2.4.8 Summary of Article 6.10 of the 5t Edition AASHTO LRFD Specifications

2.4.8.1 Cross Section Proportion Limits

After years of construction and fabrication experience, cross section proportional limits
have been developed as seen in Article 6.10.2 of the AASHTO Specifications. These limits were
developed to restrict pre-service damage to components and as precautionary measures to protect
against damage during handling, distortion caused by welding and other adverse structural
behavior. [2]

2.4.8.1.1 Web Proportions
During construction, it is difficult to handle girders with large profiles and thin webs,
therefore, Articles 6.10.2.1.1 and 6.10.2.1.2 limit the ratio of girder depth to thickness to:

Webs without Longitudinal Stiffeners

tR <150 Eq. 2.4

w

Webs with Longitudinal Stiffeners

tB <300 Eq. 2.5

w
2.4.8.1.2 Flange Proportions

Article 6.10.2.2 of the AASTHO Specifications states that compression and tension

flanges shall be proportioned such that:
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b
' <120 Eq. 2.6
2 f

which provides a practical upper limit to ensure that the flange will not distort

excessively when welded to the web,

b, >D/6 Eq. 2.7

which ensures that post-buckling shear resistance can be developed due to tension-field

action,
t, >21.1t, Eq. 2.8

which ensures that some restraint will be provided by the flanges against web shear
buckling and that the juncture between web bend-buckling and compression flange local

buckling correspond with the equations provided in the AASHTO Specifications, and

|
0.1< ch <10 Eq. 2.9
yt

which ensures more efficient flange proportions and prevents the use of sections that may

be difficult to handle during construction.

2.4.8.2 Strength Limit State - Section 6.10.6

The strength limit state ensures that the bridge can provide adequate resistance to applied

moments and shears that may occur over the design life of the bridge. The following sections

will present the equations and processes as shown in the AASHTO Specifications. [2]

2.4.8.2.1 Positive Flexural Capacity

Article 6.10.6.2.2 of the AASHTO Specifications provides the requirements for the

section in positive flexure to be considered compact. The article specifies the following limits:

Minimum yield strength of the flanges less than 70.0 ksi

Web satisfies proportion limit of: . <150

w
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2D, E
e Section satisfies the web slenderness limit of: . <3.76 e Eq. 2.10
yc

w

Article 6.10.7.3 of the AASHTO Specifications provides the Ductility Requirement that

both compact and non-compact sections must meet. The requirement is specified as being:

D, <0.42D, Eq. 2.11

2.4.8.2.2 Compact Sections
The equations of Article 6.10.7.1 provide the checks required for flexural resistance of

compact sections in positive flexure. The defining equation of this section is as follows:
1
Mu+§flsxts¢an Eqg. 2.12

At the strength limit state, the effects of the lateral flange bending are effectively
neglected because it is assumed that the deck will resist all lateral forces. The ultimate moment
of the equation is found through structural analysis of the bridge, while the nominal flexural

resistance is found using the equations of Article 6.10.7.1.2. [2]

To protect the concrete deck from prematurely crushing, the following check is
performed comparing the depth of the plastic neutral axis and the total depth of the girder from
the top of the deck. If this check is satisfied the nominal flexural resistance is simply the plastic

moment of the section as shown:

If D, <0.1D,

=M Eq. 2.13

p

If the above check is not satisfied, the following equation is used to calculate the nominal

flexural resistance:

D
M, =M p(1.07 - 0.7F“j Eq. 2.14

t
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The nominal flexural resistance of girders for continuous spans must also satisfy the
following equation except when all sections satisfy the section proportion that will be described

in a later section. [2]
M, £1.3RhMy Eq. 2.15
2.4.8.2.3 Noncompact Sections

The nominal flexural resistance for composite noncompact sections is provided by the

following equation:
Compression Flange:
fbu < ¢f Fnc Eq. 2.16

Tension Flange:
1
fig +§ fi <¢¢Fy Eq. 2.17

The equations for the nominal flexural resistance of the compression and tension flanges

are calculated as follows:
Fnc = Rb Rh ch Eq. 2.18

The web load-shedding factor, Ry, used in the equation for nominal flexural resistance of

the compression flange can be found as:
R, =10

when the section is composite and is in positive flexure and the web of the section

satisfies:

D
=< 150 Eq. 2.20

w

or when one or more longitudinal stiffeners are provided and the section satisfies:
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b <0.95 E—k
tW ch

or the web satisfies:

When none of the previously stated criteria are met, the following equation is used for Ry:

2D
R, =1— ar: 2 |<10
1200+ 300a,, )\ t,

in which

Ay =97 i
ch
where:
2D.t,
aWC =
bt

fc ™ fc

Eqg. 2.21

Eq. 2.22

Eq.2.23

Eq. 2.24

Eqg. 2.25

for all sections except composite longitudinally-stiffened sections in positive flexure,

where:

. 2D.t,,
" bfctfc + bsts (1_ fDCl/ch )/3n

K = 5.17 S 9

(d,/D)  (D./D)
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otherwise;

11.64

(DC —dsjz Eq. 2.28
D

Article D6.3.1 of the AASHTO Specifications provides the equation for D, of composite

sections, as shown:

D, = [“]—ffjd ~t,. >0 Eq. 2.29
c t

For homogeneous cross-sections, the hybrid factor, Ry, can be taken to equal 1.0. For all

hybrid girders the following equation from Article 6.10.1.10.1 applies:

43
R, = 12+ fl3p—p°) Eq. 2.30
12+ 25
in which:
2D, t,
p= A, Eq. 2.31
where: p = the smaller of Fy,/f, and 1.0 [2]

2.4.8.2.4 Negative Flexural Capacity
Article 6.10.6.2.3 of the AASHTO Specifications provides the proportional limits that
determine whether the section is considered compact or not compact. If the following

requirements are met, the section is considered compact:
e Specified minimum yield strengths of the flanges do not exceed 70.0 ksi

e The web satisfies the noncompact slenderness limit:

2D E
£ <57 |— Eq. 2.32
tW ch

o The flanges satisfy the following ratio:
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I C
£>03 Eq. 2.33

The negative flexural capacity can be calculated using Article 6.10.8 or Appendix A of
Chapter 6. For this description, the design process of Article 6.10.8 will be presented. Discretely

braced flanges at the strength limit state must satisfy the following inequalities:

Compression Flange

fou +% fi <¢:Fy Eq. 2.34
Tension Flange

fig +% f, <¢¢Fy Eq. 2.35

Continuously braced flanges at the strength limit state must satisfy the following inequality:
fo <@ R, Fyf Eq. 2.36

To determine the flexural resistance of the compression flange, the minimum is taken of
the flange local buckling (FLB) strength and the lateral-torsional buckling (LTB) strengths that
are calculated using Articles 6.10.8.2.2 and 6.10.8.2.3. [2]

2.4.8.2.4.1 Flange Local Buckling
Acrticle 6.10.8.2.2 of the AASHTO Specifications provides the equation for the flange

local buckling resistance of the compression flange. [2]

If: A; <Ay
Foeriey = RoRyFye Eq. 2.37
Otherwise:
Fnc(,:LB) :{1_(1_ Fyr ]( A —/1pf HRthch Eq. 238
RiFye \ Aq — Ay
In which:
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bfc
A = Eq. 2.39

E

Ay =038 |— Eq. 2.40
Fye
E

Ay =056 |— Eq. 2.41
r.

2.4.8.24.2 Lateral-Torsional Buckling
The equations for lateral torsional buckling resistance are provided in Article 6.10.8.2.3

of the AASHTO Specifications and are provided below:

If L, <L,
I:nc(LTB) :Rth ch Eq 2.42
If L, <L, <L,
F 0{1 [1 P ](Lb_L”HRRF <RRF Eq. 2.43
nc(LTB) — ~b| =~ |+ bR My = Ry Ry Fye q. <.
R.F. \L —L, y y
If L, >L,
I:nc(LTB) = Fcr < I:\)b Rh ch Eq 2.44
In which:
E
L, =1.0r |— Eq. 2.45
yc
E
L = N Eq. 2.46

yr

The value of the moment gradient modifier, Cy, is calculated according to the following

equations:
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For unbraced cantilevers and for members where f_,,/f, >1or f, =0

mid

C, =1.0 Eq. 2.47

For all other cases:

2
C, =1.75—1.05(%]+o.3(%j <23 Eq. 2.48

2 2

The value of the elastic lateral-torsional buckling stress is found using:

_ C,R,7’E

ToLY Eq. 2.49
rI

And the value for the effective radius of gyration for lateral-torsional buckling is found

Eq. 2.50
1914 L Pt f
3 bfct fc

2.4.8.2.4.3 Flexural Resistance of Tension Flange

using:

The flexural resistance of the tension flange is found using Article 6.10.8.3 of the

AASHTO Specifications. The equation is as follows
F.=R.Fy, Eq. 2.51
2.4.8.2.5 Shear

For the strength limit state, Article 6.10.9.1 provides the equation that defines the

necessary check for the shear resistance of the bridge girder. The limit is presented below:

V, <4V, Eq. 2.52

u
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To determine the nominal resistance of the web panels to shear, the web must be
classified as either stiffened or unstiffened. Article 6.10.9.1 defines the web as being considered

stiffened if the web is:

o Without a longitudinal stiffener and with a transverse stiffener spacing not exceeding 3D,

or

o With one or more longitudinal stiffeners and with a transverse stiffener spacing not

exceeding 1.5D

For sections that are not considered stiffened, Article 6.10.9.2 of the AASHTO Specifications

provides the following equation for the nominal shear resistance:

vV, =V, = CVp Eq. 2.53
Where:
Vp = 0.58wath Eq. 2.54

To calculate the value for C, a ratio between shear buckling resistance and shear yield

strength, Article 6.10.9.3.2 provides three possible equations that are used as follows:

If: BS1.12 /E—k
t, Fow

C=10 Eq. 2.55
If: 1.12 fE—k<231.40 Ek
FYW tW yw
1.12 [Ek
C=Do\F Eq. 2.56
D \F, q. 2.
t
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157 [Ek]
c=—"" 1=
(Dj F, Eq. 2.57

tW
In which:
=5+ 5
d, Y’ Eq. 2.58
D

For webs that are considered stiffened, Article 6.10.9.3.2 provides the equations for the

shear resistance of the section. For an interior panel, the following requirements must be met:

2Dt

(—)W <25 Eq. 2.59
bfctfc +bfttft q

0.87(1-C
V,=V,|C+ ( 2) Eq. 2.60
1+(d°]
— D -
In which:
Vp = 0.58wath Eq. 2.61

For the nominal shear resistance of an end web panel, the same equations that were

presented earlier for an unstiffened web panel are followed. [2]

2.4.8.3 Constructability

Article 6.10.3 of the AASHTO Specifications provides the limiting equations used to
determine if adequate resistance is provided for to the girders during the construction process of
the bridge. The proper load factors for construction are specified by Article 3.4.2 and are applied
to the construction loads while checking the three constructability checks specified. This section
will provide the equations to check for flange nominal yielding, flexural resistance and web-bend

buckling. For discreetly braced compression flanges must meet the following limits:

27



Flange Nominal Yielding
for + i <P¢R, ch Eq. 2.62

Flexural Resistance
1
fou t3 fi <¢:Fp Eq. 2.63

and Web Bend-Buckling

fbu < ¢f I:crw Eq. 2.64

f, <0.6F, Eq. 2.65

Tension flanges that are discreetly or continuously braced must also satisfy the following
limits provided in Articles 6.10.3.2.2 and 6.10.3.2.3:

Discretely Braced Tension Flange Article 6.10.3.2.2
fou + fi <P R, Fyt Eq. 2.66
Continuously Braced Tension Flange Article 6.10.3.2.3

fou @R, Fyt Eq. 2.67

2.4.8.4 Service Limit State

The service limit state is used to preserve the concrete bridge deck so that acceptable
levels of rideability for the user and minimal deck deterioration over the service life of the bridge
are provided. In situations that decks are subjected to permanent deformations and/or cracks, the
service life of the bridge will be reduced and rapid deterioration of the bridge can occur. Web
yielding and bend-buckling capacities are checked in order to protect the deck from premature

failure. Elastic deformations of the bridge can also be checked at the owner’s decision. [2]

2.4.84.1 Permanent Deformations
Lateral flange bending effects are applied to both the top and bottom flanges of the girder
at the Service Il limit state. Assuming that the concrete bridge deck is fully effective for both

positive and negative flexure, the Service Il load combination is applied to both the short-term
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and long-term composite sections as appropriate. Stresses are then found based on the composite
section properties and the load factors that were described earlier. In order to prevent web
yielding and bend-buckling from occurring prior to flange strength development, the flanges must

satisfy the following equations provided in Article 6.10.4.2.2. [2]

Top Steel Flange of Composite Sections:
fi <0.95R,F, Eq. 2.68

Bottom Steel Flange of Composite Sections:

fl
f WL?SO.QSRthf Eq. 2.69
Both flanges of Composite Sections:

f, +% <0.80R,F, Eq. 2.70

2.4.8.4.2 Elastic Deformations Article 6.10.4.1

As of the 5™ edition of the AASHTO Specifications, the limit for live load deflection is
an option that the owner has the choice to have checked as a part of the bridge design. The
suggested limits are presented in Article 2.5.2.6 of the AASHTO Specifications. For checking

the live load deflection, the larger deflection will be used as caused by:
- the design truck plus impact or
- 25 % of the design truck with impact plus the design lane load.

In performing this check, it is assumed that all of the components of the bridge deflect
equally and that all design lanes are to be loaded equally. Along with any structurally continuous
parts of the bridge, the short-term composite section is used as the stiffness of the structure when
analyzing deflection. The suggested elastic deformation limits from Article 2.5.2.6 are provided
below in Table 2-7. [2]
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Table 2-7 Live Load Deflection Limits

Vehicular loads only Span/800
Vehicular and/or pedestrian load Span/1000
Vehicular loads on cantilever arm Span/300
Vehicular and/or pedestrian loads on cantilever arms | Span/375

2.4.84.3 Web Requirements
One cause for accelerated deck deterioration and possible rupture due to plastic
deformations is web bend-buckling. To check if the girder webs meet the required resistance to

web bend-buckling, the following equation is to be satisfied for the Service Il load combination.

[2]

fc < Fcrw Eqg. 2.71

" (DT Eq. 2.72
t

2.4.8.5 Fatigue and Fracture Limit State

Articles 6.6.1.2 and 6.6.1.3 of the AASHTO Specifications outline load-induced and
distortion-induced fatigue. Connection details are to be checked in these regards as described and
illustrated in Table 6.6.1.2.3-1, Table 6.6.1.2.3-2 and Figure 6.6.1.2.3-1. The limit state for
fatigue is based on the design life of the bridge and limits the live load stress ranges of each detail

to prevent the growth of cracks. [2]

2.4.8.5.1 Load Induced Fatigue

The stress range caused by live loads can be computed for flexural members by using the
short-term composite section, if shear connectors are provided throughout the length of the
flexural member, assuming that the concrete deck is effective in both the positive and negative
bending regions of the bridge. When determining stress ranges, residual stresses are not
considered, and these provisions will be applied to only the details of the girder subjected to a net

applied stress. Fatigue will only be considered in regions where permanent loads produce
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compression if the compression stresses are less than twice the maximum tensile stresses caused
by the live loads of the fatigue limit state. Article 6.6.1.2.2 of the AASHTO Specifications

provides the equation that each detail must follow for load-induced fatigue:
y(af) < (aF), Eq. 2.73

Fatigue Il Load and finite life:

1

(AF), = [AT Eq. 2.74
N

In which:

N = (365)(75)n(ADTT ), Eq.2.75

2.4.8.5.2 Distortion Induced Fatigue

To satisfy distortion induced fatigue requirements, Article 6.6.1.3 of the AASHTO
Specifications provides the guidelines that must be met. The details for connections are
established so that sufficient load paths exist to properly transmit all intended and unintended
forces through transverse, lateral and longitudinal members. These load paths are established
through the use of welding or bolting of the compression and tension flanges of the girder cross-

sections where:
- connecting diaphragms or cross-frames,
- internal or external diaphragms or cross-frames,
- or floorbeams or strengers

are attached to transverse connection plates or to transverse stiffeners acting as connection plates.
When better information is not available, the welded or bolted connections of straight, non-
skewed bridges should be designed to resist a lateral load of at least 20.0 kips. Article 6.10.5.3 of
the AASHTO Specifications provides the following limit in order to control buckling and elastic

flexing of the web. [2]

V, <V Eq.2.76
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2.4.8.5.3 Fracture

Avrticle 6.6.2 of the AASHTO Specifications states that primary longitudinal members
that are subjected to tension forces under the strength limit state must meet the Charpy V-notch
toughness requirements. The Charpy V-notch toughness requirements must also be applied to
structural members that are considered fracture critical. Table 6.6.2-1 provides minimum service
temperatures for different temperature zones, and Table 6.6.2-2 provides the Charpy V-notch

requirements for each service temperature. [2]
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Table 2-8 Chapter 2 Equation Legend

Chapter 2 Equation | AASHTO 5™ Edition Equation
Eqg. 2.1 1.3.2.1-1
Eq. 2.2 C4.6.2.2.2d-1
Eqg. 2.3 25.2.6.2
Eq.24 6.10.2.1.1-1
Eqg. 2.5 6.10.2.1.2-1
Eq. 2.6 6.10.2.2-1
Eq. 2.7 6.10.2.2-2
Eq. 2.8 6.10.2.2-3
Eqg. 2.9 6.10.2.2-4
Eq. 2.10 6.10.6.2.2-1
Eqg. 2.11 6.10.7.3-1
Eq. 2.12 6.10.7.1.1-1
Eqg. 2.13 6.10.7.1.2-1
Eq. 2.14 6.10.7.1.2-2
Eqg. 2.15 6.10.7.1.2-3
Eq. 2.16 6.10.7.2.1-1
Eq. 2.17 6.10.7.2.1-2
Eq. 2.18 6.10.7.2.2-1
Eqg. 2.19 6.10.7.2.2-2
Eq. 2.20 6.10.2.1.1-1
Eqg. 2.21 6.10.1.10.2-1
Eq. 2.22 6.10.1.10.2-2
Eqg. 2.23 6.10.1.10.2-3
Eq. 2.24 6.10.1.10.2-4
Eqg. 2.25 6.10.1.10.2-5
Eq. 2.26 6.10.1.10.2-6
Eq. 2.27 6.10.1.9.2-1
Eq. 2.28 6.10.1.9.2-2
Eqg. 2.29 D6.3.1-1
Eq. 2.30 6.10.1.10.1-1
Eqg. 2.31 6.10.1.10.1-2
Eq. 2.32 6.10.6.2.3-1
Eqg. 2.33 6.10.6.2.3-2
Eqg. 2.34 6.10.8.1.1-1
Eqg. 2.35 6.10.8.1.2-1
Eq. 2.36 6.10.8.1.3-1
Eq. 2.37 6.10.8.2.2-1
Eq. 2.38 6.10.8.2.2-2
Eqg. 2.39 6.10.8.2.2-3
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Chapter 2 Equation | AASHTO 5™ Edition Equation
Eq. 2.40 6.10.8.2.2-4
Eq. 2.41 6.10.8.2.2-5
Eq. 2.42 6.10.8.2.3-1
Eq. 2.43 6.10.8.2.3-2
Eq. 2.44 6.10.8.2.3-3
Eqg. 2.45 6.10.8.2.3-4
Eq. 2.46 6.10.8.2.3-5
Eq. 2.47 6.10.8.2.3-6
Eq. 2.48 6.10.8.2.3-7
Eqg. 2.49 6.10.8.2.3-8
Eq. 2.50 6.10.8.2.3-9
Eqg. 2.51 6.10.8.3-1
Eq. 2.52 6.10.9.1-1
Eqg. 2.53 6.10.9.2-1
Eq. 2.54 6.10.9.2-2
Eqg. 2.55 6.10.9.3.2-4
Eq. 2.56 6.10.9.3.2-5
Eq. 2.57 6.10.9.3.2-6
Eq. 2.58 6.10.9.3.2-7
Eqg. 2.59 6.10.9.3.2-1
Eq. 2.60 6.10.9.3.2-2
Eqg. 2.61 6.10.9.3.2-3
Eq. 2.62 6.10.3.2.1-1
Eqg. 2.63 6.10.3.2.1-2
Eq. 2.64 6.10.3.2.1-3
Eq. 2.65 6.10.1.6-1
Eq. 2.66 6.10.3.2.2-1
Eqg. 2.67 6.10.3.2.3-1
Eq. 2.68 6.10.4.2.2-1
Eqg. 2.69 6.10.4.2.2-2
Eq. 2.70 6.10.4.2.2-3
Eq. 2.71 6.10.4.2.2-4
Eq. 2.72 6.10.1.9.1-1
Eq. 2.73 6.6.1.2.2-1
Eq. 2.74 6.6.1.2.5-2
Eqg. 2.75 6.6.1.2.5-3
Eq. 2.76 6.10.5.3-1
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Chapter 3: Steel Bridge Survey

3.1 Introduction

A survey was developed at West Virginia University in association with the Short Span
Steel Bridge Alliance in order to obtain information about the practices and trends of state
transportation departments with respect to the design and construction of short span bridges. Of
the fifty states queried, survey responses were received from 43 different states providing an

overall response rate of 86.

The questions of the survey ranged from the material used for bridge superstructures in
the last year to the use of bridge design standards and recommendations for bridge design.
Appendix A provides a copy of the survey and copies of all received survey responses. The

following sections present an overview of the questions and responses.

3.2 Questions 1 and 2: Recent Short Span Bridges Constructed

The first two questions of the survey focused on recent short span bridge projects
constructed in each state. Of the states that responded to the survey, several provided either direct
values or a collection of data that would yield trends in short span bridges built in the last year.
The data was separated into categories of superstructure material and span length. Table 3-1 and
Table 3-2 below provide a summary of the construction trends of the United States in the area of
short span bridges. Due to the large amount of skew caused by the state of California, the
percentages are provided for all states that responded and for all states that responded excluding

California.

Table 3-1 Bridges Constructed Last Year (Including California)

Length Number of Percentage Steel
Category Bridges

<40 ft 1418 7%
40 - 60 ft 723 5%
60 — 80 ft 788 4%
80 — 100 ft 872 5%
100 — 120 ft 935 5%
120 - 140 ft 1146 6%
Total 5882 4%
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Table 3-2 Bridges Constructed Last Year (Excluding California)

Length Number of Percentage Steel
Category Bridges

<40 ft 300 9%
40 - 60 ft 180 14%
60 — 80 ft 168 11%
80 — 100 ft 139 17%
100 - 120 ft 157 15%
120 - 140 ft 150 21%
Total 1094 14%

3.3 Question 3: Preferred/Specified Types of Design

The third question of the survey related to each state’s bridge design practices. Where
the first questions asked for the trends of superstructure material use in different spans of bridges,
this question focuses on design choices that each state makes when designing various
components. For the first element of the question, options were given to help the engineer
understand the types of answers expected. This section provides an overview of responses for

each bridge component gueried in the question.

3.3.1 Decking Systems

The first design preference questioned was the decking systems used on bridges. The
question specifically asked about the preferences in regards to cast-in-place concrete, precast
concrete panels and steel stay-in-place formwork where the engineer could list all of the systems
that they apply. In response to which systems the states use: over 90% of states responded cast-
in-place concrete, 50% stated stay-in-place formwork and approximately 26% responded with
precast concrete panels. Approximately one-third of the states that responded, stated not using
steel stay-in-place formwork, approximately 19% stated that they do not use at one form of
precast concrete deck panels (full-depth or partial-depth are both discussed in Chapter Four) and

approximately 5% of states mentioned that they do not utilize timber decks on short span bridges.

3.3.2 Railing/Guardrail Systems

The second design preference that was questioned was the railing and guardrail systems
used for bridges. Over 77% of states that responded to this question listed concrete traffic
barriers, primarily New Jersey and F-Shape barriers (explained in Chapter Four). Approximately
10% specifically mentioned steel railings as being used by their state. Very few states specified

railing systems that their state disapproved the use of.
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3.3.3 Topping and Wearing Surface

The topping and wearing surfaces that were queried in the third part of the question
referred to the preference of each state on what method they chose to apply to the top surface of
the bridge deck to account for damages caused by vehicular traffic. Approximately 68% replied
that concrete was the only decking material used in their bridge design. Another 24% refer to the
use of either latex or epoxy as being used as part of the wearing surface (sometimes in
combination with either cast-in-place concrete or hot mix asphalt). Few states referred to the use
of hot mix asphalt or an additional concrete overlay as the wearing surface. Approximately 19%
of states responded that they do not allow the use of hot-mix-asphalt (either with or without latex

membrane) on their bridge decks.

3.3.4 Bridge Superstructures

This part of the question asked the engineer performing the survey to specify what type
of bridge superstructures that their state preferred to use in their bridge designs. Approximately
68% of states mentioned at least one form of prestressed and/or precast concrete girder system for
the superstructure preference. Also, approximately 38% of states referred to steel girders as one
of their preferred superstructure options for short span bridges. Few states mentioned
superstructure systems that their state disapproved of, but the systems that were mentioned
include: fracture critical steel sections, conventional reinforced concrete and timber

superstructures.

3.3.5 Abutments

The next section of the question asked the engineer for their state’s preferences in bridge
abutments. Approximately 81% of states responded with a concrete abutment system, most of
which referred to either integral or semi-integral abutment systems (described in Chapter Four).
Most of the other states referred to either a stub abutment, sheet pile wall system or mechanically
stabilized earth systems. Only one state responded that they disapprove of mechanically

stabilized earth wall systems when there is pile cap on piles to support the bridge.

3.3.6 Pier Systems

The last section of Question Three asks the engineer to describe their state’s preferences in
regards to pier systems for bridges. Approximately 58% of states mentioned reinforced concrete
as making up all or at least part of their pier systems. Specific designs that were mentioned
include pile bent, or multi-column, systems (48%) and hammerhead, or T-Pier, systems (12%).
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Few states provided pier systems that their state disapproved of, but the systems that were

mentioned include timber piles and concrete pier systems.

3.4 Question 4: Typical Cross-Sections and Girder Spacings

This question of the survey focused on state’s bridge design aids that they employ in
practice. The question was looking for pre-designed bridge cross-sections or details used to make
a standard cross- section (girder spacing, lane width, etc). This section describes the answers

received for this question and provides examples where applicable.
Alabama

Mr. John Black, State Bridge Engineer at the Alabama Department of Transportation,
responded in the survey that the state of Alabama uses standard gutter to gutter dimensions with
corresponding girder spacings depending on the intended number of lanes on the bridge. His

response stated:

e For 2 lane bridges, 40’ gutter to gutter, 7 foot girder spacing
e For 4 lane bridges, 44’ gutter to gutter, 8 foot girder spacing

Reviewing the Alabama Department of Transportation Bridge Bureau Structures Design
and Detail Manual, a design aid for designing the deck was provided. This design aid gives a
minimum deck thickness and a steel reinforcing design based on the girder spacing. This design

aid can be seen in Figure 3-1.
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Figure 3-1 Alabama Bridge Deck Design Aid
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Delaware

Mr. Jiten Soneji, a Bridge Design Engineer at the Delaware Department of
Transportation, responded in the survey that the Delaware “Bridge Design Manual gives ranges
for what is acceptable” when it comes to cross-section dimensions. Reviewing the Delaware
Department of Transportation Bridge Design Manual, recommended girder spacing ranges were

found. The Manual suggested:

e Minimum Steel Beam Spacing: 8’-0”
o Desirable Steel Beam Spacing: 9°-0”

¢ Maximum Steel Beam Spacing: 10’-0”

The Manual includes an exception that in cases “where vertical clearance is not a
problem, a wider maximum spacing (up to 12°-6) may be justified with the approval of the

Bridge Design Engineer on a case-by-case basis.”
Kansas

Mr. John Jones, a Manuals, Modeling and Policy Engineer at the Kansas Department of
Transportation, referenced the Kansas Department of Transportation Design Manual as his
response for this question. Reviewing VVolume I11 of the Design Manual (Bridge Section), figures
providing standard deck slabs for steel girder bridges were provided. These figures provide
railing-to-railing (barrier-to-barrier) dimensions, girder spacings, overhang dimensions and
typical decking designs. Another design aid was found that provides the designer with a figure
that helps in determining the amount of reinforcing steel required for a bridge deck design. These

design aids are provided in Figure 3-2 and Figure 3-3.
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Figure 3-3 Kansas Deck Reinforcement Design Aid
Michigan

Mr. Steven Beck, a Bridge Design Supervising Engineer at the Michigan Department of
Transportation, provided a link to a design aid used for designing the cross-section of bridges.
Reviewing this design aid, it provides the designer with the means to determine the barrier-to-
barrier distance of the bridge deck. This includes providing for lanes, shoulders and auxiliary

lanes. An example of this design aid is provided in Figure 3-4.
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Figure 3-4 Michigan Cross-Section Design Aid
Montana

Mr. Kent Barnes, a Bridge Engineer at the Montana Department of Transportation,
responded to the survey stating that the state of Montana has standard roadway widths for bridge
design. Reviewing the Bridge Design Standards for the National Highway System (Interstate)
posted on the Montana Department of Transportation web site; it provides a preferred roadway

width of 38 feet for new bridges; this is comprised of:
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e One 4.0 ftinside shoulder
e Two 12.0 ft lanes, and
e One 10.0 ft outside shoulder.

In Chapter 18 (Structural Steel Superstructures) of the Montana Structures Manual, it
provides a recommended range for steel girder spacing. It states that the Montana Department of
Transportation “uses girder spacings between 1.5 m (~4.92 ft) and 4.5 m (~14.76 ft) for most

typical muli-girder steel bridges.”
Nevada

Mr. Todd Stefonowicz of the Structures Division of the Nevada Department of
Transportation responded to the survey stating that Nevada uses standard girder spacings when
designing bridges. The table that Mr. Stefonowicz referenced from the Nevada Structures

Manual Chapter 11 (Preliminary Design) provided the following girder spacing ranges:

e Composite Steel Plate I-Girders: 8" — 14’
e Composite Steel Rolled Beams: 6° — 10’
e Composite Steel Tub Girders Web-to-Web spacing: 8” - 12’

North Dakota

Mr. Terrence Underland, State Bridge Engineer at the North Dakota Department of
Transportation, stated in his survey response that North Dakota’s practice is to consider ADT and
Roadway Classification when determining the roadway width. Further research into North
Dakota’s LRFD Bridge Design Manual provided the specific standards used for roadway widths.
They specifically reference Exhibit 6-5 and Exhibit 6-6 from AASHTO’s “A Policy on
Geometric Design of Highways and Streets” with the exception of having a minimum road width
of 40’ for mainline interstate and railroad overheads. This 40° roadway provides for two 12’
lanes, a 6 left shoulder, and a 12’ right shoulder. A summary of the two referenced tables are
provided in Table 3-3 and Table 3-4.
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Table 3-3 Minimum Width of Travelway for Specified Design Volume — North Dakota Design Aid

Minimum width of travelway (ft) for specified design volume (veh/day)®
Design Speed (mph) Under 400 400 to 1500 1500 to 2000 Over 2000
20 20° 20 22 24
25 20° 20 22 24
30 20° 20 22 24
35 20° 22 22 24
40 20° 22 22 24
45 20 22 22 24
50 20 22 22 24
55 22 22 24 24
60 22 22 24 24
Width of shoulder on each side of road (ft)
All Speeds 2.0 | 5.0° | 6.0 | 8.0

alignment and safety records are satisfactory.

veh/day.

On roadways to be reconstructed, a 22-ft traveled way may be retained where the

A 18-ft minimum width may be used for roadways with design volumes under 250

¢ Shoulder width may be reduced for design speeds greater than 30 mph as long as a
minimum roadway width of 30 ft is maintained.

Table 3-4 Minimum Clear Roadway Width Based on Design Width

Design Volume

Minimum clear roadway width for

Design loading structural

(veh/day) bridges® capacity
400 and under Traveled way + 2 ft (each side) HS 20
400 to 1500 Traveled way + 3 ft (each side) HS 20
1500 to 2000 Traveled way + 4 ft (each side)” HS 20
Over 2000 Approach roadway (width)® HS 20

surface width should be carried across the structures.

each  side is acceptable.
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Oklahoma

Mr. Jack Schmeidel, Acting Assistant Division Engineer at the Oklahoma Department of
Transportation, responded to the survey stating that the state of Oklahoma has a standard cross-
section and a design aid that provides a specific rolled W-section for different span lengths. The

standard cross-section is provided in Figure 3-5.
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Figure 3-5 Oklahoma Standard Bridge Cross-Section Design Aid
Oregon

Mr. Bruce Johnson, State Bridge Engineer at the Oregon Department of Transportation,

stated in the survey that the state of Oregon uses the recommendations of:

e  Girder spacing for bridge spans less than 140’: 10* — 12’
e Girder spacing for bridge spans larger than 140’: 11" — 14’

Pennsylvania

Mr. Tom Macioce, Chief Bridge Engineer at the Pennsylvania Department of
Transportation, responded to the survey saying that Pennsylvania does not have any standard
designs for bridge cross-section. He did continue by stating that typically, the range of girder

spacings used by the state of Pennsylvania is between 10’ and 14°.

46



South Carolina

Mr. Barry Bowers, a Structural Design Support Engineer at the South Carolina
Department of Transportation, provided a reference to the South Carolina Department of
Transportation Bridge Design Manual in his survey response. Reviewing the referenced section,
it states that “the typical girder spacing for SCDOT bridges is 7 ¥ ft to 10 ft. The maximum
spacing shall not exceed 10 % ft.”

Texas

Mr. David Hohmann, Director of the Bridge Division at the Texas Department of
Transportation, provided in his survey response links to standard cross-sections and design aids
for superstructure selection that the state of Texas uses for bridge design. An example of one of

their standard cross-sections is provided in Figure 3-6.
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Wyoming

Mr. Gregg Fredrick, State Bridge Engineer at the Wyoming Department of
Transportation, provided a table in his survey response that provides several dimensions of the
bridge cross-section based on the roadway width. A summary of this table is provided in Table
3-5.
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Table 3-5 Wyoming Cross-Section Design Aid

Table of Girder Spacing

Clear Out-Out Number of Girders Girder Spacing (C-C) Cantilever
Roadway Width Wide Welded Wide Welded Wide Welded
Width Flange Plate Flange Plate Flange Plate
26.00 ft 29.33 ft 4 4 8.00 ft 7.50 ft 2.67 ft 3.42 ft
28.00 ft 31.33ft 4 4 8.50 ft 8.00 ft 2.92 ft 3.67 ft
30.00 ft 33.33ft 4 4 9.25 ft 8.50 ft 2.79 ft 3.92 ft
32.00 ft 35.33 ft 5 4 7.50 ft 9.50 ft 2.67 ft 3.42 ft
34.00 ft 37.33 ft 5 5 8.00 ft 7.50 ft 2.67 ft 3.67 ft
36.00 ft 39.33 ft 5 5 8.50 ft 8.00 ft 2.67 ft 3.67 ft
38.00 ft 41.33 ft 5 5 9.00 ft 8.50 ft 2.67 ft 3.67 ft
40.00 ft 43.33 ft 5 5 9.50 ft 9.00 ft 2.67 ft 3.67 ft
42.00 ft 45.33 ft 6 5 8.00 ft 9.50 ft 2.67 ft 3.67 ft

3.5 Question 5: Low-Volume Road Standards

Continuing the questioning on bridge design practices, the fifth question of the survey
asked the engineer if their state has standards or design methods specifically for bridges built on
low-volume roads. Of the states that responded to this question, over 52% said that they did not
have any standards or design methods specifically for low-volume road bridges. Of the states that
said that there were differences in how they design these types of bridges, 60% specifically
mention that there are differences in the geometry of the bridge and roadway. Another 20%
specifically mention differences in traffic barriers or wearing surfaces used on these bridges. The
rest of the responses either refer to specific types of bridges, the use of the AASHTO design
guide or variations in the design process of these bridges (importance factor, do not employ

overload vehicle, etc.)

3.6 Question 6: Analysis and Design Software

Question 6 of the survey asks the engineer what analysis and design software they
employ in their bridge design process. Each state provided a list of programs that they use.
Provided below are the top five most commonly used software packages with descriptions of each

program.

The most common software company listed was Bentley with over 51% of responding
states listing at least one Bentley program utilized for bridge designs. The comprehensive
software package of LEAP Bridge is composed of several component design programs including:
CONSPAN, CONBOX, RC-PIER and CONSYS. Each of these software packages provide

analysis and design aids for different specific components of a bridge. CONSPAN aids in
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analyzing and designing simple-span and multiple-span prestressed beams for bridges; CONBOX
aids in analyzing and designing post-tensioned and cast-in-place reinforced concrete box girder
and slab bridges; RC-PIER aids in the analysis and design of reinforced concrete substructures;
and CONSYS aids in LRFD live load and static load analysis of a bridge.

The next two most common software aids listed in survey responses had an equal number
of references in survey results. The first software aid listed was in-house programs with over
38% of responding states answering with this response. These analysis and design tools are
composed of programs developed for the specific bridge office using tools such as Microsoft
Excel, MathCAD, Visual Basic, etc. With these programming tools, several calculation sets can
be performed efficiently and are fully customizable for the needs and preferences of a specific

office.

Merlin-Dash had an equal number of responses as in-house programs. Merlin-Dash is an
overall design/analysis software program which has the ability to aid in dead load and live load
analysis, determination of structural member size, check of AASHTO codes for all members,
inventory and operating rating of all beam components and a total dead load pouring sequence
stage analysis.

The next most common software mentioned in survey responses was the MDX Software
package. This tool is able to aid the engineer in analyzing and/or designing straight or curved
steel girder bridges according to ASD, LFD or LRFD specifications. It allows the engineer to
specify hand-calculated loads or input parameters to allow the program to determine loads for the
analysis of the bridge. The program selects steel member sizes based on user specifications and
provides a rating of the girder selected. It can be used to analyze either a single girder or the
entire girder system of a bridge.

The fifth most common software package mentioned in the survey results was the
AASHTOWare programs of Virtis and/or Opis with over 25% of responding states listing these
as design aids. The two programs provide the engineer the ability to analyze reinforced concrete
(both prestressed and non-prestressed) and steel girder bridges. Virtis provides the engineer with
a means to analyze and rate these bridges using LFD and ASD ratings. Opis, using similar
technologies, aids the engineer in the design of these bridges by providing AASHTO LRFD

ratings and several other design tools.
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3.7 Question 7: Design/Component Standards
Several states have predesigned bridge components that are regularly used in the overall
bridge design process including: substructure elements, superstructure elements, traffic barriers,

etc. This section focuses on the superstructure design aids found for each state.
Oklahoma

Mr. Jack Schmeidel, Acting Assistant Division Engineer at the Oklahoma Department of
Transportation, responded to the survey stating that the state of Oklahoma has a standard cross-
section and a design aid that provides a specific rolled W-section for different span lengths. The
standard cross-section is shown in Figure 3-5, page 46, and a summary of the design table is

provided in Table 3-6 below:

Table 3-6 Summary of Oklahoma Table of Preselected Rolled Sections

Rolled Sections
Span Length | Rolled Section
30 ft W27x84
35 ft W30x90
40 ft W30x99
45 ft W30x116
50 ft W33x130
55 ft W36x135
60 ft W36x150
65 ft W40x167
70 ft W40x183
75 ft W40x199
80 ft W40x215
85 ft W40x249
90 ft W40x277
95 ft W40x297
100 ft W40x324

South Carolina

Mr. Barry Bowers, a Structural Design Support Engineer at the South Carolina
Department of Transportation, provided a reference to the South Carolina Department of
Transportation Bridge Design Manual in his survey response. Reviewing the referenced section
of the manual, a table is provided relating the depth of the beam to the maximum deck overhang

of the bridge deck. A summary of the table is provided in Table 3-7.
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Table 3-7 Summary of South Carolina Table of Deck Overhangs

Depth of Beam® | Maximum Deck Overhang
<36 in Depth of Beam
36in-48in 42in
>48 in 45in

! For structural steel plate girders, the web depth shall be used as the depth of beam.

Texas

Mr. David Hohmann, Director of the Bridge Division at the Texas Department of
Transportation, provided in his survey response links to standard cross-sections and design aids
for superstructure selection that the state of Texas uses for bridge design. An example of their
standard cross-sections was provided in Figure 3-6, page 47, and a summary of the superstructure

selection design aid for the pre-designed cross-sections is provided in Table 3-8.
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Table 3-8 Summary Texas Tables of Preselected Rolled Steel Sections

Rolled Section
Span Length | 24 ft Cross-Section | 28 ft Cross-Section | 30 ft Cross-Section
W18x130 W18x130 W18x130
W21x122 W21x132 W21x111
W24x104 W24x117 W24x104
30 ft W27x146 W27x146 W27x146
W30x173 W30x173 W30x173
W33x118 W33x118 W33x118
W36x135 W36x135 W36x135
W40x149 W40x149 W40x149
W18x130 W18x130 W18x130
W21x122 W21x132 W21x111
W24x104 W24x117 W24x104
35 ft W27x146 W27x146 W27x146
W30x173 W30x173 W30x173
W33x118 W33x118 W33x118
W36x135 W36x135 W36x135
W40x149 W40x149 W40x149
W18x130 W18x130 W18x130
W21x122 W21x132 W21x111
W24x104 W24x117 W24x104
40 ft W27x146 W27x146 W27x146
W30x173 W30x173 W30x173
W33x118 W33x118 W33x118
W36x135 W36x135 W36x135
W40x149 W40x149 W40x149
W18x130 W18x130 W18x130
W21x122 W21x132 W21x111
W24x104 W24x117 W24x104
45 W27x146 W27x146 W27x146
W30x173 W30x173 W30x173
W33x118 W33x118 W33x118
W36x135 W36x135 W36x135
W40x149 W40x149 W40x149
W18x130 W18x130 W18x130
W21x122 W21x132 W21x111
W24x104 W24x117 W24x104
50 ft W27x146 W27x146 W27x146
W30x173 W30x173 W30x173
W33x118 W33x118 W33x118
W36x135 W36x135 W36x135
W40x149 W40x149 W40x149
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Span Length

24 ft Cross-Section

28 ft Cross-Section

30 ft Cross-Section

W21x147 W21x132 W21x111

W24x117 W24x117 W24x104

W27x146 W27x146 W27x146

55 ft W30x173 W30x173 W30x173
W33x118 W33x118 W33x118

W36x135 W36x135 W36x135

W40x149 W40x149 W40x149

W21x166 W21x166 W21x132

W24x146 W24x131 W24x117

W27x146 W27x146 W27x146

60 ft W30x173 W30x173 W30x173
W33x118 W33x118 W33x118

W36x135 W36x135 W36x135

W40x149 W40x149 W40x149

W21x166

W24x176 W24x162 W24x131

W27x146 W27x146 W27x146

65 ft W30x173 W30x173 W30x173
W33x118 W33x130 W33x118

W36x135 W36x135 W36x135

W40x149 W40x149 W40x149

W24x207 W24x207 W24x162

W27x178 W27x178 W27x146

70 ft W30x173 W30x173 W30x173
W33x130 W33x141 W33x118

W36x135 W36x135 W36x135

W40x149 W40x149 W40x149

W24x192

W27x194 W27x217 W27x161

75 ft W30x173 W30x191 W30x173
W33x141 W33x169 W33x118

W36x150 W36x160 W36x135

W40x149 W40x149 W40x149

W24x229

W27x235 W27x235 W27x194

80 ft W30x211 W30x191 W30x173
W33x169 W33x201 W33x152

W36x150 W36x170 W36x150

W40x149 W40x167 W40x149

W27x235

W30x235 W30x235 W30x191

85 ft W33x201 W33x221 W33x169
W36x170 W36x194 W36x160

W40x183 W40x183 W40x167
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Span Length | 24 ft Cross-Section | 28 ft Cross-Section | 30 ft Cross-Section

W27x258

W30x261 W30x261 W30x211

90 ft W33x221 W33x241 W33x201
W36x231 W36x231 W36x231

W40x199 W40x199 W40x199

Bt W36x231 W36x231 W36x231
W40x215 W40x215 W40x199

W33x291 W33x291 W33x241

100 ft W36x262 W36x231 W36x231
W40x215 W40x2115 W40x199

W33x263

105 ft W36x302 W36x247 W36x231
W40x249 W40x249 W40x215

W33x291

110 ft W36x262
WA40x277 WA40x277 W40x249

115 ft W36x302
W40x324 WA40x297 W40x249

120 ft W40x362 W40x324 WA40x277

Virginia

Mr. Julius Volgyi, Assistant State Structure and Bridge Engineer at the Virginia
Department of Transportation, referenced a design aid in his survey response that the state of
Virginia uses for the design of bridge superstructures with timber decks. Mr. Volgyi also made
mention of an outdated design aid for steel beam bridges with concrete decks. This second
design aid helps the engineer determine several parameters of the bridge including: cross-section

dimensions, girder dimensions, estimated quantities, etc.

3.8 Question 8: Modular Bridge Use

Question 8 of the survey asks the engineer if their state employs modular bridge systems.
This refers to the use of modular bridge technology for temporary and/or permanent bridges. Of
the states that responded to this question of the survey, over 47% stated that there state has not yet
used modular bridges. Of the remaining states, about 41% referred to using modular bridges for
emergencies, detours or other temporary bridge replacement situations. Another 9% specified

only using modular bridges for research purposes at this time.
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3.9 Question 9: Expectations of a Best Practices Manual

Question 9 is the first of two questions that specifically refer to a Best Practices Manual
that was the anticipated result of this research. The question introduces the manual that the Short
Span Steel Bridge Alliance intended to develop and asks each engineer to describe any and all
components that they feel would be beneficial to include in the manual. Most of the states
provided varying responses of what they would like to see in the manual. Common responses for
the manual included: pre-selected steel beam shapes, connection details and interaction between
the substructure and superstructure of the bridge. Other less common requests included:
substructure units, details for simple for dead/continuous for live load design and plans for

emergency bridge replacement using modular bridges.

3.10 Question 10: AASHTO LRFD Load Factors/Combinations

Question 10 of the survey asked the engineer what design loads and combinations their
state uses in the bridge design process. This question asked if the loads and load combinations
specified in the AASHTO Specifications are the only ones used in bridge design or if the state has
any specific changes that they make. Of the states that responded to the question, one state
mentioned that they have not fully implemented Load and Resistance Factor Design into their
regular bridge design practices. About 79% of the states that responded stated that they use
LRFD design with no variation. Another 16% utilize LRFD but have made alterations specific
for their state. These changes typically involved either increasing the design truck or live load
factors. Also, some states have specific design vehicles and load cases that they also apply to the

bridge in designing bridges.

3.11 Question 11: Pre-Selected Steel Beam Table

One of the recommendations mentioned in Question 9 for the Best Practices Manual was
tables of pre-selected steel girders. Question 11 of the survey asks the engineer specifically if
they believe that these tables being available could be useful for the bridge design process. Of the
states that responded to this question, approximately 61% responded that they foresaw these
tables being useful in aiding in the design of short span bridges. Of the states that said that they
saw these tables as being useful, several mentioned that it would be useful in selecting a

preliminary section to begin the analysis of the bridge.

3.12 Question 12: Preferred Material Choice

This question asks the bridge engineer if their state preferred certain superstructure

material over alternatives and the reasoning behind this preference. Trends can be found based
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on the answers to earlier questions of the survey, but this question specifically asks for an
explanation for this preference. The responses to this question did show a similar trend to the
first two questions of the survey in that approximately 81 % of states responded that they prefer
concrete superstructures for bridges in the span ranges being studied. Only 5% of states actually
specified their material preference to be steel. The remaining 14% stated that their states do not
have a preference on material and generally use whichever is most cost efficient for the situation.
A majority of the states referred to cost when describing the reason for their preference in
material; another important reasoning for the state’s preference was directly related to the

availability of specific materials.

3.13 Question 13: Additional Comments

This question provides the engineer an opportunity to provide any additional opinions
they would like to mention. Responses to this question varied greatly between topics such as
general comments about the bridge industry, recommended research topics and comments about

previous responses to the survey.

3.14 Question 14: Information Sources

The final question of the survey asked the engineer to provide the sources where they
receive bridge design and construction technical information and industry news. A collection of
example publications, newsletters and websites were provided to allow the engineer to select
sources from the lists. The opportunity for the engineer to write in responses was also provided
for each type of source. For publications as information sources, 58% of states responded Roads
and Bridges Magazine, 52% responded Engineering News-Record Magazine, 42% responded
Better Roads Magazine and 10% responded Civil Engineering Magazine. For conferences as
information sources, 30% of states responded that they attend AASHTO conferences, 21%
responded with National Steel Bridge Alliance conferences and 18% responded with
Precast/Prestressed Concrete Institute conferences. Few states responded that organization
newsletters are important information sources. The two most common sources of this medium
were 15% of states responding that the National Steel Bridge Alliance newsletter is an important
information source and 9% responded that the Precast/Prestressed Concrete Institute newsletter is
an important information source for their department. In the area of websites as an important
source of information, 52% of states responded the Federal Highway Administration’s website,
30% responded the American Iron and Steel Institute’s website and 27% responded the National
Steel Bridge Alliance’s website. Based on these responses, it can be seen which news sources the

country’s bridge departments are using to stay current with design and construction practices.
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Chapter 4: Modular Bridge Components and Systems

4.1 Introduction

The Short Span Steel Bridge Alliance is a group comprised of manufacturers, fabricators
and representatives of related government organizations and associations who are stake holders in
short span steel bridges. The main focus of the group is to increase awareness of the unique
benefits, cost-competitiveness and safety facts involved with the use of short span steel bridges

for spans of up to 140 feet. [5]

The Short Span Steel Bridge Alliance promotes short span steel bridges that can be built
quickly, using local crews and often can be designed with prefabricated elements which provide a
simpler installation and cost savings. A figure from a Short Span Steel Bridge Alliance brochure,
provided in Figure 4-1, presents a summary of the types of steel superstructures that can be

applied to various bridge spans within the short span range. [5]
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Figure 4-1 Steel Superstructures for Short Spans [46]
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The Federal Highway Administration (FHWA) has recently developed a program that
they have titled Highways for LIFE with the word “LIFE” being an acronym for:

Long Lasting
Innovative

Fast Construction
Efficient

The Highways for Life program has the motto of “Get In, Get Out, and Stay Out”. This
motto reinforces the idea of quickly constructing quality bridges that are sound enough to not
need extensive attention throughout the remainder of its life span. Modular Bridge Technology is
one solution that can aid in reaching these goals of overall better bridge design and construction.
[14]

Several methods of Modular Bridge Technology are currently in use to build better
quality bridges faster. The use of these different methods applies to all of the different sectors of
bridge design and construction. Modular Bridge Technology has been applied to the
substructure, superstructure and deck systems of constructed bridges with positive results. Some

may not know all of the applications that have been used and tested. [14]

The use of Modular Bridge Technology is more than just a way to improve the efficiency
of bridge design and construction. There are also the added benefits of: improving bridge site
safety, lessening the disruption of traffic during construction, improving the quality of

construction and reducing environmental impacts and life cycle costs. [14]

At the suggestion of the Federal Highway Administration, a technical working group was
established to review the various options available for short span modular steel bridge
construction.  The Technical Working Group consists of representatives from industry
associations (including the Short Span Steel Bridge Alliance), steel bridge fabricators, university
faculty members, steel manufacturers, state departments of transportation representatives and

government organizations (FHWA).

4.2 Overview

The approach of Modular Bridge Technology has been applied in multiple ways to
increase the efficiency of the design and construction of different bridge elements. These
applications have been used for the different parts of bridges including: substructure,
superstructure and decking. There are also Modular Bridge Systems in use that combine multiple

bridge elements (ex. superstructure and decking). This type of system may include a section of
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bridge that can be installed that provides normally separate parts of a bridge already assembled.
An example of this would be an element that is transported to the bridge site and makes up both
the superstructure and decking surface of the bridge. In constructing modular bridges, equipment

has been developed specifically to transport and install prefabricated bridge sections.

This chapter covers several different Modular Bridge applications that are being used in
bridge design and construction today, specifically in the field of short span steel bridges. The
report will provide description, illustration, and evaluation of each of these methods, allowing the

reader to become more aware of the overall benefit of using Modular Bridge Technology.

4.3 Short Span Steel Bridge Substructure

The substructure of the bridge consists of the portion of the bridge that supports the entire
structure on the given soil and/or bedrock of the bridge-site. The design of the substructure can
be varying especially due to the different soil conditions for each bridge-site and the weights of
the structures differing for each project. Despite the great variance possibilities, some
applications of Modular Bridge Technology have been developed. This section describes some of
these applications, provide illustrations and evaluate the application to short span modular steel

bridges.
4.3.1 Precast Concrete Cap Beam

4.3.1.1 Description

Precast concrete cap beams are the most common prefabricated elements in bridge
substructures. These are generally the most difficult elements to construct on site using cast-in-
place concrete, where shoring and forming can be extensive. Precast concrete cap beams have
the benefits of the element being prefabricated off-site and only needing to be transported and

installed on-site. An example of a precast concrete cap beam is shown in Figure 4-2. [14]
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Figure 4-2 Precast Reinforced Concrete Bent Cap [14]

4.3.1.2 Application
Precast concrete cap beams connect to the tops of the piles/columns of the bridge
substructure and support the bridge deck. [14]

4.3.1.3 Constructability

Due to the tolerance of cast-in-place columns and piers, large blockouts in the pier caps
have been used successfully. Another type of connection used for this situation is large grouted
pockets to develop semi-moment connections. Simple bolted connections can be used as well as

a pinned connection. [14]

4.3.1.4 Evaluation

Due to the time and difficulty involved in the placement of a cast-in-place concrete cap
beam, a prefabricated element is an efficient alternative worth considering; it is easier and faster
to transport and connect the element than it is to cast the element on-site.

60



4.3.1.5 Research Needed
There is still research that is required in the area of connection details.

4.3.2 Precast Concrete Integral Abutments

4.3.2.1 Description

Standard abutment construction can be a long process; therefore prefabrication can
provide an excellent opportunity to reduce the overall construction time of a bridge project. With
integral abutments, the structure of the abutment is made integral with the elements of the
superstructure. The advantages of the integral abutment include: a reduction in bridge deck joints
(a common area of deterioration in bridges) and the forces of the soil are transferred into the
bridge superstructure, reducing the need for spread footings or multiple rows of piles. These
types of abutments can be separated into two categories: fully-integral abutments and semi-
integral abutments. Fully-integral abutments are more common and involve the connection
between the abutment and the superstructure being a full moment connection. The connection
between the semi-integral abutment structure and the bridge superstructure are pinned
connections that allow for rotation at the ends of the superstructure. An example of a precast
concrete abutment is shown in Figure 4-3 and a diagram of this modular bridge element working

with a steel superstructure is shown in Figure 4-4. [14]
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Figure 4-3 Precast Concrete Abutment Stem [14]

Figure 4-4 Diagram of Precast Concrete Abutment Stem with Steel Superstructure [S0]
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4.3.2.2 Application
This system is installed to the top of the piles of the bridge substructure to support the
ends of the bridge while also laterally supporting the adjacent soil from movement. [14]

4.3.2.3 Constructability

The connection between the abutment stem and steel piles can be accomplished using
anchored steel plates that can be field welded or embedding the piles in large pockets to later be
grouted or sealed with concrete. To connect the abutment to the concrete piles, grouted tube
couplers can be used with reinforcing bars of the two elements. Similar to the steel piles, pockets
and grouting can be used to connect the stems with concrete piles. To connect the adjacent stems,

post-tensioning or small closure pours can be used. [14]

4.3.2.4 Evaluation
Prefabricating an integral abutment can save time in a bridge construction. Using these
integral abutments, deck joints can be eliminated preventing problem areas for deterioration.

This system can also reduce the need for a spread footing or multiple rows of piles.

4.3.2.5 Research Needed
Connections between the piling and footing and the connections between the adjacent

stem elements are still the subject of ongoing research.
4.3.3 Modular Precast Wall Systems

4.3.3.1 Description

Prefabricated wall panels can be assembled and connected on-site to create modular
precast wall systems. The two common forms of this modular bridge technology include
mechanically stabilized earth wall systems and modular block systems. In the first form,
mechanically stabilized earth systems, thin wall panels are placed and anchored to the adjacent
soil. The devices used to anchor the wall panels engage the soil mass behind the wall panels to
create a soil mass gravity wall. The process of installing this type of wall abutment can progress
rapidly because the system is built while the soil is still being filled in behind the wall. In the
latter system, modular block system, modular reinforced concrete modules are interconnected to
build a soil gravity wall. An example of a mechanically stabilized earth wing wall is shown in
Figure 4-5. [14]
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Figure 4-5 Mechanically Stabilized Earth Wing Wall [28]

4.3.3.2 Application
Mechanically stabilized earth systems are anchored to the soil to help support the soil and
support the bridge superstructure. Similarly, modular block systems are gravity walls, in that

their weight prevents soil movement, placed against the soil to meet the same objectives. [14]

4.3.3.3 Constructability

Modular block systems interlock with each other as they are constructed into a wall. The
mechanically-stabilized earth system panels are anchored to the adjacent soil during the
construction of the wall. [14]

4.3.3.4 Evaluation

These wall systems provide an efficient construction process. While the fill soil is being
placed, either, the wall and its anchorages are placed within the adjacent fill soil, or the wall is
built using reinforced concrete modules.  This system can be constructed faster than
geosynthetically confined soil wall abutments. Mechanically stabilized earth walls do have the

downside of a failure rate of approximately 2-10%. [19]

4.3.3.5 Research Needed
Research is needed for reducing the failure rate of this type of bridge abutment.
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4.3.4 Geosynthetically Confined Soil Wall Abutment

4.3.4.1 Description

Geosynthetically confined soil wall abutments are systems that connect the wall and the
soil to create a composite structure. To keep the structure internally stable, fabric sheets are used
to connect the wall with the soil behind it in the form of a friction connection. Similar to the
mechanically stabilized earth systems, these walls are assembled with fabrics being placed within
the soil while the backfill material is placed in layers. An example of a geosynthetically confined
soil wall being installed is shown in Figure 4-6 and an example of a geosynthetically confined
soil abutment is shown in Figure 4-7. [19]

-

Figure 4-6 Installatlon of Géosynthetlcally Confined Sml Wall [19]
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Figure 4-7 Geosynthetically Confined Soil Bridge Abutment [18]
4.3.4.2 Application

Geosynthetically confined soil bridge abutments attach to the adjacent soil to prevent soil

movement and to support the bridge superstructure. [19]

4.3.4.3 Constructability
The blocks of the geosynthetically confined soil abutments are installed in rows while the
fabric is applied between the blocks and the soil. This binding to the soil helps connect and

stabilize the wall as a whole. [19]

4.3.4.4 Evaluation
This system is more stable and has a higher safety factor than mechanically stabilized

earth systems. The fabric inclusions are lightweight and the installation process is not difficult.

4.3.4.5 Research Needed

No research needs were found for this modular element.
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4.3.5 T-WALL® Retaining Wall System

4.3.5.1 Description

The T-WALL® retaining wall system, provided by the Neel Company, combines the
design principles of precast concrete modular walls with the gravity wall. The precast concrete,
T-shaped wall segments that make up the retaining wall are designed to stack and interlock to

create the wall surface. The stems of the “T’s” have a friction interaction with the soil backfill

placed behind the wall. This method causes the system to act as a stable gravity wall. An image
showing the installation of the T-WALL® system is provided in Figure 4-8 and an image of a
bridge where these elements have been installed is provided in Figure 4-9. [33]
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Figure 4-9 Southard Street Bridge, Trenton, NJ [34]

4.3.5.2 Application
The T-WALL® modules are stacked and arranged to create an earth retaining wall for the
substructure of the bridge. [33]

4.3.5.3 Constructability
The modules are stacked and connected using locking elements. The weight of the
modules and the friction between the wall stems and the soil hold them in place. [33]

4.3.5.4 Evaluation
This system combines the ideas behind the modular precast wall and the geosynthetically
confined soil wall. Construction of this system is simplified in that only the modules and the

backfill need placed sequentially.

4.3.5.5 Research Needed

No research needs were found for this modular element.
4.3.6 Precast Concrete Footing

4.3.6.1 Description

Few states have worked with precast footings in bridge projects. The difficulty in
effectively using this application of modular bridge technology is insuring adequate seating on
the subgrade. If the seating is inadequate, rocking of the footings and settlement of the
foundation are possible results. In consideration of this issue, one can apply flowable concrete or
grout under the footing. The grout can either be a flowable fill or a low grade concrete. The
strength of the flowable material is not of great importance since the material is simply being
used as a filler material. An example of a plan for a precast footing is provided in Figure 4-10.
[14]
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Figure 4-10 Drawing of Precast Footing [14]
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4.3.6.2 Application
Precast footings are installed on the soil to support the substructure and superstructure of
the bridge. These are used when soil conditions are adequate to not require piles. [14]

4.3.6.3 Constructability

For the connection between the precast footing and the subgrade, flowable concrete or
grout is used to create adequate seating. One state has used grouted shear key connections to
connect adjacent precast footings. A small closure pour can be used as well to connect the
footing sections. Due to continuing research, connection between the footing and the piles is

specific to the situation. [14]

4.3.6.4 Evaluation

This system is appropriate when the engineer has confidence in the soil subgrade’s ability
to support the precast footing. While a filler material can be used, the possibilities of settlement
or rocking can be an important issue. This system can work well, but it should only be used when

it is safe for the structure.
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4.3.6.5 Research Needed

This prefabricated element is still being researched. Very few states actually have
experimented with this technique. More research will take place before precast footings are used
more frequently. [14]

4.3.7 Precast Concrete Pile

4.3.7.1 Description

Precast piles are used more commonly than precast footings. Normally, these piles have a
square, round or octagonal cross-sectional shape. Precast concrete pile companies have
developed standard details for their product. An example of a precast pile is shown in Figure
4-11. [14]
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Figure 4-11 Precast Concrete lsile [39]

4.3.7.2 Application
Precast concrete piles are used when soil conditions are not adequate for spread footings.
The piles are used to support the bridge structure on the soil and/or bedrock. [14]

4.3.7.3 Constructability
The PCl manual “Precast Prestressed Concrete Piles” (BM-20-04) gives details for
splicing precast concrete piles. One state has developed a detail for splicing hollow square piles

using a reinforced concrete closure pour. [14]
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4.3.7.4 Evaluation
This system provides a driven pile instead of a cast-in-place concrete pile. Cast-in-place

piles require more time and preparation.

4.3.7.5 Research Needed
Research may be needed to investigate the ductility of precast piles with integral

abutments.
4.3.8 Driven Steel Piles

4.3.8.1 Description

Similar to precast concrete piles, driven steel piles have been used to make up the
abutments and/or piers of short span modular steel bridges. These piles are driven to the required
depth in order to provide support the required loads and a pile bent is installed along the top of

the piles to support the bridge superstructure. Examples of these types of piers are provided in
Figure 4-12 and Figure 4-13. [14]
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Figure 4-13 Driven Steel Piles for Piers/Abutments [12]

4.3.8.2 Application

Steel piles are driven to the required depth to support the structure. The portion above
ground is braced and topped with a pier cap to create a pile bent that supports the superstructure
on. [14]

4.3.8.3 Constructability

Some states connect the steel piles to the pier cap by welding the tops of the piles to steel
plates. Other states have used piles that are hollow with precast pier caps; an anchor system is
established between the cap and piles with a closure pour used to finalize the connection. [14]

4.3.8.4 Evaluation
This system employs a driven pile instead of a cast-in-place concrete pile. Cast-in-place

piles require more time and preparation.

4.3.8.5 Research Needed

No research needs were found for this modular element.
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4.3.9 Modular Steel Piers

4.3.9.1 Description

Modular steel piers are prefabricated braced frame structures based on systems developed
initially for offshore platforms. These piers resist lateral forces more efficiently that concrete
piers. Installation of this type of pier can be performed in days instead of months required for
cast-in-place concrete piers. An example of modular steel piers used in a bridge structure is
provided in Figure 4-14. [40]
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Figure 4‘-14 M(;dularF Steel Pier [-40]
4.3.9.2 Application
Modular steel piers are used to support the bridge superstructure at intermediate support

points along the bridge. [40]

4.3.9.3 Constructability

No information of constructability of this modular element was found.

4.3.9.4 Evaluation
This system is more structurally efficient than concrete piers in that it resists lateral
forces. Elements being prefabricated, installation can be completed at a faster schedule helping

reduce the time of traffic impact, costs and the impact to the environment.
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4.3.9.5 Research Needed

No research needs were found for this modular element.
4.3.10 Precast Pier Box Cofferdam

4.3.10.1 Description

Constructing pier footings on piles is one of the more difficult processes in the
construction of piers in water. Complicated sheeting systems and cofferdams can be involved in
this type of construction. Precast concrete pier boxes have been used to dewater areas where
drilled shafts connect to bridge footings. These can be used to reduce the need for complicated
dewatering systems and deep cofferdams. An example of a bridge pier box is shown in Figure
4-15. [14]

Figure 4-15 Bridge Pier Box (Photo courtesy of Cardi Corporation) [14]

4.3.10.2 Application

Precast pier box cofferdams are used as an alternative to sheeting systems and cofferdams
that are normally used to dewater areas for the connection of pier footings to piles installed into
underwater drilled shafts. [14]
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4.3.10.3 Constructability
In cases, the precast cofferdam has been placed over the pile and sealed with a small
tremie pour around the shaft. [14]

4.3.10.4 Evaluation
In preparation for bridge footings in water, a precast pier box can greatly ease the process

of dewatering and connection.

4.3.10.5 Research Needed

No research needs were found for this modular element.
4.3.11 Sheet Pile Wall Abutments

4.3.11.1 Description

Sheet pile wall abutments are constructed from hot-rolled structural shapes with
interlocks on the flange tips. These interlocks permit individual sections to be connected to form
a continuous steel wall. Steel sheet piles are characterized by their profile which includes Z-
profiles, U-profiles, and straight-profiles. The majority of design involved in using a sheet pile
wall abutment comes in determining what type of sheet, vertical and horizontal forces are taken
by the sheet piling in this structure, how deep to drive it and determine if and where anchorage
devices are needed. Examples of sheet pile wall abutments are shown in Figure 4-16 and Figure
4-17.[16] [43]
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Figure 4-16 Steel Sheet Pile Wall Abutment [36]

o ¥

Figure 4-17 Seel Shee Pile Wall Abutment [35]
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4.3.11.2 Application
Sheet pile walls are used as a bridge abutment alternative. This system supports the soil
adjacent to the bridge approach. [16]

4.3.11.3 Constructability
The plates of the steel sheet piles walls are designed to interlock along the edges while

the sheets are being driven into place. [16]

4.3.11.4 Evaluation

Hot-rolled steel sheet piles are cost effective solution for a piled foundation is required to
support a bridge or where speed of construction is critical. Abutments formed from sheet piling
are able to act as both foundation and abutment and can be driven in a single operation, requiring
a minimum of space and time for construction. The material is lighter and easier to transport than
precast concrete panels and sheet piling is produced to meet one of several applicable ASTM
specifications. The interlocking steel sheet piling provides a water tight structure and the site

does not need to be dewatered before installation is performed. [20]

Abutment structures have their own unique set of exposure conditions, design
requirements, service life, aesthetic goals and economic requirements. While some projects
benefit from some supplemental corrosion protection i.e., coatings, sacrificial steel, alternate
materials, cathodic protection, in many applications steel sheet piling does not require any
additional protection. When supplemental corrosion protection is required, there is a wide variety
of protection alternatives to ensure the steel sheet piling meets the project requirements. The
need for corrosion protection is a function of both the exposure, which determines the projected
loss of steel due to corrosion, and the design life of the structure. Local experience with

corrosion in similar structures can be a valuable guide in this decision. [20]

4.3.11.5 Research Needed

No research needs were found for this modular element.
4.3.12 SuperSill® Abutments and Back Walls

4.3.12.1 Description

Developed and implemented by Roscoe Bridge, Supersill® Abutments and Back Walls
are another application of modular bridge technology. This system uses a steel spread footing
casing that is filled with cast-in-place concrete and a steel soil retaining wall. The system is
designed so the bridge assembly can continue even if the concrete truck has not yet arrived to fill
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the footing casing. The empty casing is lightweight and easier to unload and install than precast

concrete footings. An example of the SuperSill® Abutment are shown in Figure 4-18. [48]

Figure 4-18 SuperSill® Abutment and Back Wall by Roscoe Brldge [48]

4.3.12.2 Application
The SuperSill® Abutments and Back Walls are applied specifically to the ends of Roscoe
modular bridges. This system supports the bridge superstructure while also supporting the

adjacent soil. [48]

4.3.12.3 Constructability
The Supersill® Abutment box is placed on top of the piles. Inside of the box is a support
system that connects with the piles. The concrete poured into the box, solidifies the system. [48]

4.3.12.4 Evaluation
This system is easy to transport and install. It considers the variation of cast-in-place

concrete arrival. This system also provides the bridge with a modular steel back wall.

4.3.12.5 Research Needed

No research needs were found for this modular element.

4.4 Short Span Steel Bridge Superstructures

The superstructure of a bridge is made up of the portion of the bridge built on top of the
substructure and supports the bridge deck. Several materials and structural configurations can be
used to make up the superstructure of a bridge, but this report will focus more on short span steel
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bridges. A publication from the Short Span Steel Bridge Alliance provides different short span
bridge superstructures using different steel configurations depending on spans that the bridge
must support. This section will describe several different steel superstructures, illustrate the

different structure types and evaluate the different systems for short span modular steel bridges.
4.4.1 Corrugated Steel Pipe

4.4.1.1 Description

Corrugated steel piping is a form of prefabricated steel superstructure that can be
installed rapidly. Due to newly developed steel grades with many beneficial properties, a steel
superstructure like this can be lightweight, strong and cost efficient. The Short Span Steel Bridge
Alliance brochure recommends this type of superstructure for spans under approximately 15 feet.
An example of Corrugated Steel Pipe is shown in Figure 4-19. [46]

Figure 4-19 Corrugated Steel ipe for Bridge Superstructure [15]

4.4.1.2 Application

The Short Span Steel Bridge Alliance brochure implies that this alternative can be
applied to spans under approximately 15 feet to support the bridge deck and applied live loads.
[46]
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4.4.1.3 Constructability

The corrugated steel pipe is secured to the adjacent soil through the use of anchor bolts.
The sections that make up the pipe are also bolted together. Couplings are used to prohibit soil
and water from getting through the sides of the corrugated steel pipe. Reinforcement may be
applied to the pipe to provided extra strength. Backfill and an earth retention system is used to

make up the rest of the structure that supports the roadway. [32]

4.4.1.4 Evaluation
Corrugated pipes are available with different levels of coating that can provide service
lives of up to 100 years. These pipes also come in a variety of sizes providing a variety of lower-

end spans to which they can be applied.

4.4.1.5 Research Needed

No research needs were found for this modular element.
4.4.2 Corrugated Structural Plates

4.4.2.1 Description

Corrugated structural plates are another prefabricated steel option for a superstructure.
These structural plates are formed in such a way to support the rest of the bridge structure and
still allow for the traversed travel way to be usable. The Short Span Steel Bridge Alliance
brochure recommends this form of steel superstructure for spans between approximately 5 and 60
feet. An example of a bridge using this type of steel superstructure can be seen in Figure 4-20.
[46]
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Figure 4-20 Corrugated Structural Plate as a Bridge Superstructure [9] -

4.4.2.2 Application
The Short Span Steel Bridge Alliance brochure implies that this alternative can be

applied to spans between approximately 5 and 60 feet. [46]

4.4.2.3 Constructability

The plate ends are bolted or anchored to the bridge footing to support the plate. Bolts are
also used to connect the sections of the corrugated steel plate and connect the section to the end
treatments. Reinforcement is generally added to the plates in order to provide extra strength to
the structure. Earth retaining structures and backfill make up the rest of the structure to support
the roadway. [32]

4.4.2.4 Evaluation
These superstructure systems are cost effective and quick to install. There are a wide

range of designs that allow for these to be used on a variety of spans.

4.4.2.5 Research Needed

Of the several different reinforcing ribs being used to stiffen structural plate culverts,
only a select few have published composite properties. There is a need for research in the area of
the degree of composite action of ribs with structural plate culverts. This research can lead to a
more efficient use of the combined strength of the materials and aid in developing more cost
efficient designs. [28]
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4.4.3 BigRBridge (Super-Cor®)

4.4.3.1 Description

The Modular Bridge Company Big R Bridge has developed a unique alternate version of
the corrugated structural plate bridge. In the Super-Cor® Bridge, the corrugated plate is replaced
by large annular corrugations. These lightweight panels provide more stiffness than a
conventional structural plate bridge. The panels are easy to transport and required significantly
less bolts than the conventional steel plate. The panels are light enough that they can be
assembled next to job-site and then moved into place by relatively light equipment. This system
also has the advantage of being adaptable; it can be widened easily by adding more panels and
adapting the rest of the structure. An example of one of a Super-Cor® Bridge is shown in Figure
4-21.[10]

My
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Figure 4-21 Double Sup ge by Big R Bidge [10]

4.4.3.2 Application
Big R Bridge states that the Super-Cor® bridge superstructure can be used for spans
exceeding 82 feet. The superstructure supports the deck and applied live loads while allowing for

traversing traffic underneath the bridge. [10]

4.4.3.3 Constructability

The Super-Cor® panels are bolted together and are connected to the footing through
either bolts or anchors depending on the footer material. Earth retaining structures and backfill
make up the rest of the bridge structure that supports the roadway. [10]

82



4.4.3.4 Evaluation

This system can be built quickly and has all of the same benefits as the Corrugated
Structural Plates. This system has the added benefit of being easily widened by adding more of
the angular plates used to make the initial structure. Also, with the light weight, being able to
construct the clearing and then move it to the required location can be beneficial in lessening the

time for traffic impact.

4.4.3.5 Research Needed

No research needs were found for this modular element.
4.4.4 Wide Flange Shapes

4.4.4.1 Description

Wide flange shapes are used as a common superstructure element for bridges between
approximately 20 and 90 feet. These elements are aligned parallel to traffic flow under the bridge
deck to support the loads of the bridge. Generally the deck is attached to the girders in such a
way to make the deck and girders behave cooperatively as composite members. While in longer
spans the unit weight of steel used for the bridge can be higher than that of steel plate girders, the
unit cost of steel is much lower for rolled members. Transverse stiffeners are not normally
required for rolled sections and simple diaphragm details aid in making rolled sections an
affordable superstructure. An example of a wide flange rolled steel bridge is provided in Figure
4-22.[11]
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Figure 4-22 Wide Flange Rolled Steel Shapes as Bridge Superstructure (U.S. Bridge Tour)

4.4.4.2 Application

The Short Span Steel Bridge Alliance brochure implies that this alternative can be
applied to spans between approximately 20 and 90 feet. The superstructure supports the deck and
applied live loads and provides clearance for traverse beneath the bridge. [11]

4.4.4.3 Constructability

Generally, for span lengths less than 200 feet (all bridges considered in this report),
girders can be erected with little to no falsework. During erection, pier brackets are often used to
provide stability to negative moment sections of the bridge until the positive moment sections are
erected. [11]

4.4.4.4 Evaluation

Rolled steel wide flange sections used as the superstructure of short span bridges can be
more cost effective due to not required transverse stiffeners and simple diaphragm assembly. The
unit weight of steel for the bridge is higher than that of plate girder bridges, though.
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4.4.4.5 Research Needed

No research needs were found for this modular element.
4.4.5 Plate Girders

4.4.5.1 Description

Steel plate girders are one of the most common steel superstructure elements. When used
in a bridge structure, the plate girders are installed parallel with the direction of traffic.
Floorbeams are placed transversely under the deck to distribute the bridge loads. Similar to rolled
steel wide flange members, the deck is placed causing the deck and girders to act as composite
members. The shape of steel plate girders differ from rolled sections in that rolled sections are
doubly-symmetric “I-shaped” sections and steel plate girders can be detailed to be more efficient
and are generally only singularly-symettric. These customizing options cause steel plate girders
to have a lighter unit weight. The more difficult diaphragm details and the need for transverse
stiffeners lead to this choice not always being as cost-efficient as rolled sections for a wide range
of short span situations. An example of a bridge using steel plate girders is provided in Figure
4-23. [11]

¥
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Figure 4-23 Steel Plate Girders as Bridge Superstructure [11]
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4.4.5.2 Application
The Short Span Steel Bridge Alliance brochure implies that this alternative can only be
applied to spans between approximately 60 and 140 feet. The superstructure supports the deck

and applied live loads and provides clearance for traverse beneath the bridge. [11]

4.4.5.3 Constructability

Generally, for span lengths less than 200 feet (all bridges considered in this report),
girders can be erected with little to no falsework. During erection, pier brackets are often used to
provide stability to negative moment sections of the bridge until the positive moment sections are
erected. [11]

4.4.5.4 Evaluation
This system is more efficient in steel weight per unit length than a rolled steel girder
system but is not always as cost effective. Similar to rolled steel sections, this system acts as a

composite section with the deck.

4.4.5.5 Research Needed

No research needs were found for this modular element.
4.4.6 Steel Truss Bridge
4.4.6.1 Cambridge Steel Truss Bridge

4.46.1.1 Description

The superstructure of a Cambridge Steel Truss Bridges is made up of the two truss
structures on the sides of the bridge. Despite the trusses being composed of discrete members
(arranged to form triangles) that are subjected primarily to axial loads, the two trusses generally
react like two large support beams. Floorbeams are attached to the truss and run perpendicular to
the flow of traffic to support the bridge loads that are distributed by stringers that run parallel
with the flow of traffic. The top and bottom members of the truss system, chords, are often
attached laterally to provide stiffness and resistance to wind loads. For the Cambridge Steel
Truss Bridge, the top chords are generally arched. An example of a Cambridge Steel Truss
Bridge is provided in Figure 4-24. [11]
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Figure 4-24 Cambridge Steel Trss Bridge [47]

4.4.6.1.2 Application

This type of Truss System is installed along the sides of the bridge deck with floorbeams
connecting the bottom chords to support the deck. This type of superstructure can support
bridges of varying spans. [11]

4.4.6.1.3 Constructability

The members to be assembled are lighter for a truss system than those used for rolled
steel girders and plate steel girders. There are of course several more members to be assembled
in a truss system than in other superstructure methods. Because of the lighter member size,
smaller cranes can be used in the construction process. The elements are connected to one
another using bolted connections. For simple span trusses, falsework towers are usually required
to facilitate erection. For continuous trusses, a cantilever erection can be used using falsework
towers near the interior piers. [11]

4.4.6.1.4 Evaluation

Cambridge Steel Truss Bridges are considered highly aesthetically pleasing. The erection
process can be much more complicated than that of steel plate girder bridges. Some companies
are transporting the trusses as prefabricated elements to the bridge site, quickening the bridge

construction process.

4.4.6.1.5 Research Needed
No research needs were found for this modular element.
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4.4.6.2 Warren Steel Truss Bridge

4.4.6.2.1 Description

This superstructure system is similar to the Cambridge Steel Truss Bridge system in that
it consists of two trusses acting continuously between the abutments of the bridge. Again, the
trusses are made up of top and bottom chords with axially loaded discrete members between
them. This truss system differs from the Cambridge system in that the top and bottom chords are
parallel and all of the discrete sections are arranged in a way to create inverted alternating
equilateral triangles. An example of a Warren Truss Bridge is provided in Figure 4-25 and a view

of a typical section of a Warren Truss Bridge is provided in Figure 4-26. [24]
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Figure 4-26 Typical Section of Warren Truss Bridge [24]

4.4.6.2.2 Application
This type of truss system can be applied to the sides (similar to the Cambridge Truss) or
underneath (as shown in Figure 4-26). [24]
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4.4.6.2.3 Constructability

For the Warren Truss Bridge shown in Figure 4-26, the truss members are prefabricated
in sections. The diagonals are welded to the top and bottom chords. The truss sections are
delivered to the job-site by truck to be assembled. During erection the sections are supported by
permanent pier or temporary support. The trusses will be used to support the falsework to be

used for the deck placement. [24]

4.4.6.2.4 Evaluation
Similar to the Cambridge Steel Truss Bridges, Warren Steel Truss Bridges are considered
aesthetically pleasing. Also these bridges can be more complex to construct unless set as a

modular system.

4.4.6.2.5 Research Needed

No research needs were found for this modular element.
4.4.6.3 Steel Space Truss Bridge

4.4.6.3.1 Description

Where the last two truss systems involved planar trusses, steel space trusses are
constructed to be three-dimensional. For this truss scenario, the truss is composed of one chords
connected in three planes by the axial members to form a triangular shape. These superstructure
elements can be difficult to use for bridge construction unless they are installed as modular
sections. An example of a steel space truss bridge is provided in Figure 4-27 and a view of a

typical section of a steel space truss bridge is provided in Figure 4-28. [24]
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Figure 4-28 Typical Section of Space Truss Bridge [24]

4.4.6.3.2 Application
The space truss system is applied to the bottom side of the bridge deck (as shown in
Figure 4-28). [24]

4.4.6.3.3 Constructability

For the space truss bridge shown in Figure 4-28, the truss is prefabricated in the form of
modular units. These sections are transported to the bridge site by truck. The modulated units
are installed using erection beams or temporary falsework. Erection beams would be installed
between abutments and piers to support the modular sections and lessening traffic disruption.

The deck can then be installed atop the superstructure. [24]

4.4.6.3.4 Evaluation
As other steel bridge truss systems, they are considered aesthetically pleasing. Due to the
three-dimensional truss system, these can be difficult to construct on site unless the elements are

installed as modular sections.

4.4.6.3.5 Research Needed

No research needs were found for this modular element.

4.5 Short Span Steel Bridge Decks

The decking system of a bridge can be defined as the surface which the traversing traffic
drives upon. This is the surface which is used as a continuation of the driving surface on either
side of the bridge. Commonly, cast-in-place concrete is used as the method of placing a deck on
a short span bridge, but due to the time of preparing formwork this can be a very time consuming

process. Prefabricated deck systems are some of the most commonly used applications of
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modular bridge technology. This section will go into greater detail of describing, illustrating and

evaluating different methods of prefabricated deck systems for short span modular steel bridges.
4.5.1 Full Depth Precast Deck Slabs

4.5.1.1 Description
Full depth precast deck slabs are one of the most common prefabricated deck systems.
With this decking system, the deck is poured and cast in section before being delivered and

installed at the bridge site. The reinforcing in the concrete deck is generally either mild

reinforcement or prestressing. An example of a full depth precast deck slab can be seen in Figure
4-29. [14]

T
L
o
o L
TR T i =
s e e e £
=== RO —
— — : =
= — = 5 ‘_'w-.
T —— ESeu
-_- T"—' e L
e P e §j9;5
-\‘i e v
ﬁ S ey o — 2
S

Figure 4-29 Full Depth Precast Deck Panels [14]

4.5.1.2 Application
Full depth precast deck panels are used as an alternative to cast-in-place concrete decks.

They provide a driving surface for traffic. [14]

4.5.1.3 Constructability

In the strength direction of the panels, the panels will be connected progressively and
small reinforced closure pours can be used. In the distribution direction of the panels, grouted
shear key connections are used. [14]
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4.5.1.4 Evaluation

This system has been used by a number of states already and significant research has
been performed to improve the technology. A PCI Bridge Technical committee has published
design and detailing standards for full depth precast deck slabs making design easier for the

engineer.

4.5.1.5 Research Needed

No research needs were found for this modular element.
4.5.2 Open Grid Decks

4.5.2.1 Description

Open grid decks can be described as small-scale steel framing systems used as a bridge
deck. They are made up of transverse sections to distribute the load across main rail members
providing strength to the decking system. An example of an open grid deck is provided in Figure
4-30. [14]

Figure 4-30 Open Grid Decking Being Placed [37]
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4.5.2.2 Application
Open grid deck panels are used as an alternative to cast-in-place concrete decks. They

provide a driving surface for traffic. [14]

4.5.2.3 Constructability

The connection between grid panels is made up of bolted or welded connections. Due to
the possibility of fatigue issues, bolted connections are preferred. Bolted or weld connections can
be used to connect the deck panels to the steel frame. Grouted shear connector pockets are
another option for this connection detail. Generally, when steel guard rails are to be mounted on

the deck panels, bolted connections are used. [14]

4.5.2.4 Evaluation
These decks are beneficial for situations where lightweight decks are required, such as

movable bridges and suspension bridges.

4.5.2.5 Research Needed

No research needs were found for this modular element.
4.5.3 Concrete/Steel Hybrid Decks

4.5.3.1 Description

Concrete/steel hybrid decks consist of a combination of the open grid deck and the full
depth precast deck panel systems. There are two common forms of this decking system: partially
filled grid decks and exodermic decks. The partially filled grid decks involve casting concrete for
the lower section of the deck and including the open grid. Later the rest of the deck will be
poured on site. The exodermic decks involve the same process as the partially filled grid decks
except that a majority of the concrete is placed above the steel grid. These systems act as

composite members. An example of an exodermic deck is provided in Figure 4-31. [14]
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Figure 4-31 Exodermic Deck Details courtesy of the D.S. Brown Company [14]

4.5.3.2 Application
Concrete/steel hybrid deck panels are used as an alternative to cast-in-place concrete

decks. They provide a driving surface for traffic. [14]

4.5.3.3 Constructability
To connect the separate panels to one another, bolted or welded connections are used.
Since the deck is very similar to a full depth precast concrete depth, welded stud shear connectors

are used to connect the deck panels to the steel framing. [14]

4.5.3.4 Evaluation

With the partially filled grid decks, the deck can be placed without on-site formwork,
which is a time-consuming process in bridge construction. With the exodermic deck, the benefit
of not having to prepare formwork is again prevalent. This case also has the benefit of the

composite action in the deck increasing the efficiency of the system.

4.5.3.5 Research Needed

No research needs were found for this modular element.
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4.5.4 Fiber Reinforced Polymer Decks

4.5.4.1 Description

Fiber reinforced polymers (FRP), primarily used in the aerospace industry, have started
being applied to the design of bridges. FRP composites are primarily made up of fibers aligned
within a resin material in such a way to make a very strong and very customizable material. The
most common fiber choices are glass and carbon fibers. In the use of bridge decking, FRP have
been molded into cellular panels that can be installed as full-depth deck panels. An example of
an FRP deck panel is provided in Figure 4-32. [14]
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Figure 4-32 FRP Deck Panel Installation [22]

4.5.4.2 Application
FRP deck panels are used as an alternative to cast-in-place concrete decks. They provide

a driving surface for traffic. [14]

4.5.4.3 Constructability

To connect the panels to one another, the panels are design to interlock with male-female
shear keys. Another option for connecting the panels is the use of high quality epoxy adhesives.
To connect the panels to the steel framing, pockets are formed over the beams to allow for welded
stud shear connectors and non-shrink grout. Bolts can also be used to connect the panels to the
steel framing. [14]
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4.5.4.4 Evaluation
FRP products have the benefits of having high strength, low weight, high stiffness to
weight ratio, and corrosion resistance. The deck being prepared in panels, transporting the deck

to the jobsite and placing the deck panels is efficient.

4.5.4.5 Research Needed
Research is needed for the durability of the wearing surface of this type of modular

bridge element.
4.5.5 Partial Depth Precast Concrete Deck Panels

4.5.5.1 Description

The partial depth precast concrete deck panels system involves first placing a layer of
deck panels on the steel superstructure and then pouring the remainder of the reinforced concrete
deck at a later time. This method prevents the need for as much formwork (normally, the most
time consuming part of concrete deck placement) as a cast-in-place concrete deck. An example

of a partial depth precast concrete deck panel is shown in Figure 4-33. [14]
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Figure 4-33 Diagram of Bridge Deck Employing Partial Depth Precast Concrete Deck Panel
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4.5.5.2 Application
Partial depth precast deck panels are used as an alternative to cast-in-place concrete
decks. They provide a driving surface for traffic. [14]

4.5.5.3 Constructability
The panels will be connected to one another when the rest of the deck panel depth is
being poured. To connect the panels to the steel framing, welded stud shear connectors are used

in the gap between adjacent panels. [14]

4.5.5.4 Evaluation
With the lower portion of the deck being precast, forming is not required in setting up for
the deck system. This system is similar to the partially filled grid deck.

4.5.5.5 Research Needed
Research on the effectiveness of the composite action between the deck and the girders

may be necessary.
4.5.6 Timber Deck Panels

4.5.6.1 Description

Due to a great amount of study by the United States Department of Agriculture Forests
Products Laboratory (USDA FPL), there is a significant amount of information about timber
panels and beams as well as standard details for timber bridges. Currently, timber bridges are
primarily used on low-volume travel-ways, but the same design idea can be applied to larger
volume roads as well. Timber deck panels can be applied to superstructures besides timber.
Standard details are available for attaching transverse timber panels to longitudinal stringers. The
bridges often incorporate crash-tested railings attached directly to the timber deck panels.
Generally, an asphalt wear surface is applied to protect the panels. An example of timber deck

panels being applied to a steel bridge is provided in Figure 4-34. [14]

97



X

—m—

x -

Figure 4-34 Installation of Transverse Timber Deck onto Steel Stringers [52]

4.5.6.2 Application
Timber deck panels are used as an alternative to cast-in-place concrete decks. They

provide a driving surface for traffic. [14]

4.5.6.3 Constructability

These deck panels have been connected to one another using steel dowels placed in the
depth of the panels. Currently, load transfer beams are placed mid-bay between the stringers to
transfer the shear more effectively. To connect the deck panels to the steel framing, bolts and
brackets are used. It should be remembered that this does not cause composite action. [14]

4.5.6.4 Evaluation
Timber decks are generally used for low-volume roads. When attached to beams,

composite action does not take place.

4.5.6.5 Research Needed

Currently, research is being performed on new waterproofing products to be applied to
the top of the deck panels to protect the steel from moisture moving through the timber deck
panels.
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4.5.7 Steel Orthotropic Decks

4.5.7.1 Description

Steel orthotropic decks consist of steel elements assembled through welding off-site to
create a prefabricated system of decking and floor beams to be installed on-site. Several bridges
in the world with long spans have utilized orthotropic steel deck systems in their superstructures.
Even though these types of decks have been used extensively in Europe, Asia and South America;
the concept has not yet fully been accepted in the United States. With the growing trend towards
quicker construction with an overall longer bridge life, the steel orthotropic deck may be an
economic solution. If the decks are designed integral, with the girders as a common flange, cost
savings on designing these components can be realized. This method can lead to a completely
steel superstructure which has the potential to provide a long service life. The other leading

benefits of this bridge decking system are the minimization of dead load on the bridge and the

rapid construction that will lessen the impact on traffic. An example of a steel orthotropic deck is
shown in Figure 4-35. [25]

Figure 4-35 Underside of Steel Orthotropic Deck [25]

There have been past problems with steel orthotropic decks especially in the area of
fatigue cracking in the weld connections. Welding details are being developed to minimize this
type of cracking. By their nature, steel orthotropic decks are inherently redundant in their design

causing many of these fatigue cracks to arrest themselves. [25]
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4.5.7.2 Application
Steel orthotropic decks can either be used as a decking system to the steel superstructure
frame on site or can be prefabricated with steel girders and installed on site as part of a modular

bridge system. [25]

4.5.7.3 Constructability
The multiple elements that make up steel orthotropic deck systems are fabricated off-site
to make bridge deck modules that will be assembled and field welded at the bridge site. The

sections are generally light enough to place safely with a single crane. [25]

4.5.7.4 Evaluation

Steel orthotropic decks have the potential to be a great solution for modular steel bridges.
Their rapid construction, minimization of dead load and long service life are great benefits that
could really help the infrastructure of the United States. Once research provides more efficient
means of fatigue crack control in these deck systems and more success stories of this system in

U.S. bridge applications accumulate, a trend in the use of this system is likely to develop.

4.5.7.5 Research Needed
Research on fatigue cracking in steel orthotropic decks is being performed at the ATLSS

Engineering Research Center at Lehigh University. [41]
4.5.8 Sandwich Panel Modular Steel Bridge Deck

4.5.8.1 Description

This bridge decking system is composed of two layers of steel plates attached by welds to
an inner layer of HSS steel members. The deck is transported to the bridge-site in 8 foot wide
panel sections. The top plate of the “sandwich” is generally a 5/8” steel plate to resist wheel
loads and ensure the performance of the wearing surface; the bottom plate of the “sandwich” is
generally a 3/16” plate to accommodate for the weld of the sandwich materials. The panels are
field welded on-site to remove the bridge joints on the top of the deck and powder actuated
fasteners are used to attach panels on the bottom plates. Precast Jersey barriers can then be bolted
onto the deck and finally the wearing surface is applied. A diagram of the sandwich panel
modular steel bridge deck assembly is provided in Figure 4-36 and an example of the panel

assembly is provided in Figure 4-37. [58]
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Figure 4-37 Sample "Sandwich" Composition [58]

4.5.8.2 Application

Steel “Sandwich” Panels are used as an alternative to cast-in-place concrete decks. They

provide a driving surface for traffic. [58]
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4.5.8.3 Constructability

The panels are field welded on-site to remove the bridge joints on the top of the deck and
powder actuated fasteners are used on the bottom plates to attach the panels to one another. The
panels can be attached to the steel framing using bolting or grouting. [58]

4.5.8.4 Evaluation
This system is approximately half the weight of a concrete deck. It is suitable for
automated mass production. The deck provides the structure flange bracing eliminating the need

for cross frames. The construction time of this type of deck is approximately two weeks.

4.5.8.5 Research Needed
No research needs were found for this modular element.

4.5.9 CANAM (Steel Orthotropic Deck Product)

4.5.9.1 Description

Orthotropic decks were initially used as a cost-effective and rapid system in the
replacement of bridges destroyed in Germany during the Second World War. The technology has
grown over the years, especially in Europe and Asia, and has been applied to bridges in North
America. The steel orthotropic deck product recently developed by CANAM is fabricated into
long panels that facilitate efficient transportation and field assembly with a minimum amount of
field welding. An example of their steel orthotropic decking panels is provided in Figure 4-38.

[6]

Figure 4-38 CANAM Steel Orthotropic Deck Panel [6]
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4.5.9.2 Application
CANAM Steel Orthotropic Deck Panels are used as an alternative to cast-in-place
concrete decks. They provide a driving surface for traffic. [6]

4.5.9.3 Constructability

Inverted Ts (as seen in Figure 4-38) are installed along the longitudinal axis of the bridge
to transfer shear and generate composite action between the steel framing and the orthotropic
decks. [6]

4.5.9.4 Evaluation
This type of decking has a service life of up to 75 years. Being fabricated in long panels,

transportation and assembly is efficient.

4.5.9.5 Research Needed

No research needs were found for this modular element.

4.6 Short Span Steel Bridge Systems

Some agencies involved with the application of modular bridge technology in the design
and construction of short span steel bridges have developed entire bridge systems for rapid and
efficient bridge construction. This section presents some of these specialized bridge systems for
short span modular steel bridges, provide illustrations that display these systems and provide an

evaluation.
4.6.1 Amcrete (Inverset™)

4.6.1.1 Description

The Inverset™ system, produced by Amcrete Products, Inc., is a bridge system consisting
of sections of the superstructure and the decking surface prefabricated together. The decks of
these elements are cast upside-down and suspended from wide flange steel girders to create the
bridge modules. This method causes a prestressing effect in the steel girders, and when the
section is turned upright for placement, the deck is in a compression state. An example of an

Inverset™ Bridge system is provided in Figure 4-39. [23]
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4.6.1.2 Application
Inverset™ Bridge Systems are used as a combination of the superstructure and decking

system of the bridge. It is connected to the bridge substructure on-site. [23]

4.6.1.3 Constructability
The bridge modules are transported to the site completely fabricated. Once on site, the
sections are installed onto the substructure. [23]

4.6.1.4 Evaluation

This system allows for a quick and complete installation of the bridge with less on-site
connection required during construction. The system acts as a prestressed system due to being
cast in the inverted manner. Transportation and installation of these systems is made easier by

fewer amount of pieces to assemble on site.

4.6.1.5 Research Needed
No research needs were found for this modular bridge system.
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4.6.2 Folded Plate Bridge System

4.6.2.1 Description

The superstructure of this type of bridge is composed of standard shapes built from
bending flat steel plates into inverted tub sections using a break press. This type of standard
shape has many advantages for bridge owners and steel fabricators. Given the size of the largest
press breaks in use today, this system can be used for a bridge with a maximum span of about 60
feet. The folds in the plates are uniform while the thickness and the dimensions vary depending
on the required span. In designing these girders, the main variables are the thickness of the plate
and where to bend them. An example of the cross-section of a folded plate girder is provided in
Figure 4-40 and an example of the modular section is provided in Figure 4-41. [8]

S8
Figure 4-41 Section of Folded Plate Girder Bridge Ready to be Stacked and Shipped [8]
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4.6.2.2 Application
Folded plate girders can be already attached to deck panels in order to be used as a
combination of the superstructure and decking systems. This system is installed as the bridge

substructure on-site. [8]

4.6.2.3 Constructability
The system can be constructed using accelerated bridge construction methods or

traditional bridge construction methods. [8]

4.6.2.4 Evaluation

The inverted tub shape used in this bridge system eliminates the need of cross frames for
either global or local stability. Eliminating the need for this extra steel can noticeably reduce the
cost of the bridge project. The shape is also designer-friendly as it will accommodate the
standard types of formwork used for casting concrete. The width of the top flange (normally
between 25 and 35 inches) provides a safer walking surface than that of the traditional wide
flange section. Due to the opening of the tub shape being on the bottom of the element,

inspection is easier than for standard box or tub girder bridges.

4.6.2.5 Research Needed
Research on folded plate girder sections is being performed at the University of
Nebraska-Lincoln. The effect of cold bending is a research topic to that could be perused for this

modular bridge system. [8]
4.6.3 Simple for Dead Load and Continuous for Live Load

4.6.3.1 Description

This system involves placing simple span steel members across the piers initially but
adding the required concrete diaphragm later in construction to create a continuous structural
system. This system was developed to keep the ease of assembling simple spans but also have
the benefits of a continuous structure for the live loads of traffic use. This system eliminates field
splices and simplifies the design details for the connection of the piers to the superstructure
(which normally consist of various combinations of anchor bolts, sole plate and often expensive
bearing types). An example of the simple for dead load and continuous for live load system is
provided in Figure 4-42. [26]
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Figure 4-42 Simple for Dead Load and Continuous for Live Load System [44]

4.6.3.2 Application

The simple for dead load and continuous for live load system is a special bridge
construction process rather than an application of special bridge elements as is for other systems
in this section. This system can be applied to any situation where it is beneficial to have simple
spans during initial construction and needing the strength of a continuous span during service.
[26]

4.6.3.3 Constructability

To convert the two simple spans to one continuous span, a concrete diaphragm is
constructed at the pier. The bottom flanges of the two girders are connected by a partial
penetration weld applied before the pouring of wet concrete. The concrete is poured over the pier
creating a reinforced concrete diaphragm including small steel reinforcing bars to prevent
longitudinal movement. Before the placement of the diaphragm, a thin layer of foam is applied to
the pier to separate the diaphragm from the pier cap. [26]
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4.6.3.4 Evaluation

This system has the benefits of assembling a simple span bridge but also has the benefits
of carrying live loads with a continuous system. The assembly process is easier and more cost
effective than performing field splices and traditional connections over the piers.

4.6.3.5 Research Needed

The topic of system design and behavior is a possible research area.
4.6.4 Pretopped Girder Section

4.6.4.1 Description

This prefabricated bridge system includes combinations of superstructure elements and
decks fabricated together before transporting them to the job-site. This system is beneficial for
the reduced time of construction it provides; this is due to the bolt connections on-site and the
lack of field welding. Some have the negative perception that these bridges are only useful for
temporary bridges or that the span must be right for the prefabricated sections available.
Pretopped girder sections can be designed to be permanently installed and are specifically
designed for the required span. Different groups have developed different methods of pretopped

girder bridges. An example of a Big R Bridge is provided in Figure 4-43, a bridge installed in

Virginia is presented in Figure 4-44and the bridge designed by SDR Engineering Consults is
shown in Figure 4-45. [45]
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Figure 4-44 Unloading Pretopped Girder System for I-95 Bridge in Virginia [56
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Figure 4-45 Precast Modular System Developed by SDR Engineering Consultants [42]

4.6.4.2 Application

Pretopped girder sections as sections of preconstructed steel framework with bridge

decking already installed can be used on the bridge as both the superstructure and bridge deck.

This system can be installed to the bridge substructure on-site. [45]
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4.6.4.3 Constructability
All bridge welds are performed during fabrication and not at the bridge site. Bolted
connections are used on site to connect the bridge segments. These bolted connections allow for

easy and quick construction with small crews and light equipment. [45]

4.6.4.4 Evaluation
This system provides quality bridges that are constructed quickly. Despite the negative
perception of this type of short span steel bridge, they can be designed for permanent use and are

normally designed specifically for the bridge site.

4.6.4.5 Research Needed
Ongoing research on the longitudinal and transverse joints between the sections is being

performed.
4.6.5 Modular Steel Girder/Cast-in-Place Deck System

4.6.5.1 Description

The modular steel girder/cast-in-place deck system was presented in a report developed
by SDR Engineering Consultants. This system is similar to the pretopped girder system
described before except that the deck is not cast before delivering bridge sections to the bridge
site. Cold formed steel plates are attached to the steel girders to act as the formwork for the
bridge deck. Wire mesh is welded to the cold formed plates to provide reinforcement for the
concrete deck that is poured on site. As the bridge sections are brought to the bridge site and
placed adjacently, they are bolted to one another. A diagram displaying the bridge sections is
provided in Figure 4-46. [42]

Interior Modular Unit Exterior Modular Unit
12’ } ‘ 3 | \Vares ‘

Cald Formed
Steel Plate

& p Standard rolled shapes
or welded plate girder
Figure 4-46 Modular Steel Girders with Stay-In-Place Formwork Plates [42]
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4.6.5.2 Application

The modular steel girder/cast-in-place deck sections are used as the superstructure of the
bridge and provide a means of easily pouring the deck without requiring additional formwork.
[42]

4.6.5.3 Constructability
The modular sections are attached to one another through bolted connections. The

reinforcing wire mesh is welded to the steel plates. [42]

4.6.5.4 Evaluation
While this system does not provide the benefit of saving contruction time with a
prefabricated deck, it does provide formwork to easily pour the deck soon after the sections have

been installed. Connection of steel sections is easy with on-site bolting.

4.6.5.5 Research Needed

No research needs were found for this modular bridge system.
4.6.6 Acrow Panel Bridging System (700XS® System)

4.6.6.1 Description

The Acrow Panel Bridging System, also known as the 700XS® System, is a light bridge
composed of large orthotropic deck units and tall truss systems. The trusses of this type of bridge
are 50% taller than alternate panel bridges which provide the bridge with 50% greater bending
strength and 20% greater shear strength. The orthotropic deck units can handle heavy wheel
loads such as those in the AASHTO LRFD Bridge Design Specifications. These bridges can be
easily transported to the bridge site using standard trucks or standard dry ocean containers. These
bridges can be erected quickly and easily. An example of an Acrow Panel Bridge is provided in
Figure 4-47. [4]
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Figure 4-47 Acrow Panel Bridge [21]

4.6.6.2 Application
Acrow Panel Bridges are composed of both the truss systems and deck panels. This
system acts as both the superstructure and decking system of the bridge. This can be brought to

the job-site and installed on the bridge substructure. [4]

4.6.6.3 Constructability

There are several methods to install the Acrow 700 XS® Bridge. The most common
method is to slide the bridge into place as a cantilever system from the home bank to the end
bank. For this method, a launching nose must be constructed at the front of the bridge with
rollers. Counterweights are added to the back end of the structure in order to keep the center of
gravity from the being past the launch nose. The other common method of installation is lifting
the bridge into place with the use of a crane. This option can be more difficult, but if an adequate

sized crane is available, it is a plausible installation method. [4]

4.6.6.4 Evaluation
This bridge system can be transported and installed quickly and easily. Due to the design

of the superstructure, this type of bridge is stronger than alternate panel bridges.
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4.6.6.5 Research Needed
No research needs were found for this modular bridge system.

4.6.7 Railroad Flatcar System

4.6.7.1 Description

One economical bridge superstructure option that has been experimented with is the use
of decommissioned railroad flatcars as the superstructure of the bridge. This idea has been
applied primarily to short span, low volume county roads. For a single lane road one flatcar can
provide the entire superstructure, where multiple flatcars can be placed adjacently for wider
bridges. An example of a railroad flatcar trimmed to be used as a bridge superstructure is

presented in Figure 4-48. Pictures of the bridge made from the flat car are presented in Figure
4-49 and Figure 4-50. [57]

m—pm T e

Flgure 4-48 Decommlssmned Railroad Flat Car Trimmed for Use as Bridge Superstructure [57]

Flgure 4- 49 Slde Vlew of Rallroad Flatcar Brldge [57]
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4.6.7.2 Application

Railroad flatcars are installed onto the bridge substructure. Concrete is then used to
create a flat deck. Guardrails can then be attached to the flatcar to provide more safety to the
roadway. [57]

4.6.7.3 Constructability
The flatcar is attached to the abutment through the use of bolting or welding. On a two
lane bridge, the flatcars can be attached using threaded rods through the channel between.

Concrete is used to fill the channel while pouring the deck. [57]

4.6.7.4 Evaluation
This system provides an economical option for short span bridges. The superstructure

utilizes recycled materials.

4.6.7.5 Research Needed

No research needs were found for this modular bridge system.
4.6.8 Con-Struct™ Prefabricated Bridge System

4.6.8.1 Description

The Con-Struct™ prefabricated bridge system is a system developed by Tricon Precast,
Ltd. This system consists of galvanized steel box girders that are attached compositely to a
precast concrete deck system. Bridges of up to 100 foot spans can be built using this bridge
system. The modules of this bridge can be trucked to the bridge site and installed to the bridge
substructure by use of a crane. This system provides the entire superstructure of the bridge and

can be modified for different bridge widths through installing modules adjacently. An example
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of a bridge made with the Con-Struct™ system can be seen in Figure 4-51, and a diagram of a

standard cross-section of a module can be seen in Figure 4-52. [53]

Figure 4-51 Con-Struct Prefabricated Bridge [53]
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Figure 4-52 Example of Con-Struct Bridge Cross-Section [54]

4.6.8.2 Application
Con-Struct bridge sections are installed onto the bridge substructure.

desired bridge width, modules are placed adjacently to widen the bridge width. [53]

4.6.8.3 Constructability

To create the

The steel box girders and the bridge deck are already assembled when the bridge modules

arrive at the bridge site. The system has abutment sections that attach directly to the bridge

abutments constructed at the bridge site. [54]

4.6.8.4 Evaluation

This system provides the entire superstructure of the bridge. The system was developed

to be easy-to-install and provide customization in the bridge designs.
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4.6.8.5 Research Needed
No research needs were found for this modular bridge system.

4.7 Secondary Elements

4.7.1 Railing Systems

Railing systems are required to help safely keep vehicles on the bridge structure. Barriers
and railing systems are rigidly attached to the bridge and designed to handle impact loads from
errant vehicles and redirect the vehicle away from edge of the bridge. This section will
specifically look at steel beam rails and precast concrete barriers that are designed to provide safe

railing systems to short span modular steel bridges.
4.7.1.1 Steel Beam Rail

4.7.1.1.1 Description

This railing system includes a combination of strong posts and steel beams used to guide
errant vehicles back onto the roadway. A common steel section for this type of barrier is a W-
beam. Versions of these barriers have proven to be at least a Test Level 3 or better according to
the testing system established by NCHRP 350. An example of a bridge using this type of railing
can be seen if Figure 4-53 and a closer look at the connection is provided in Figure 4-54. [55]

er U.S. Bridge Tour)

Figure 4-53 Steel Beam Rail Barri
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Figure 4-54 Steel Beam ail Connection (U.S. Bridge Tour)

4.7.1.1.2 Application
Steel beam rails are installed on the bridge in order to provide a protection to the users so
as not to allow them to leave the travel way. [55]

4.7.1.1.3 Constructability

One method of connecting steel beam rails can be seen in Figure 4-54, a portion of the
railing system is welded to the exterior girders of the bridge. Another method of attaching the
railing system is by mounting the posts directly on top of the bridge deck. For either situation,

the connection must provide enough strength to resist the force of an errant vehicle collision.

4.7.1.1.4 Evaluation

Steel beam rails are lighter than concrete barriers and they impose on the roadway less
allowing for a narrower bridge deck. As opposed to concrete barriers, steel beam rails do not
have the issue of holding water on the bridge roadway. Connection for this type of railing system

may involve on-site welding.
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4.7.1.1.5 Research Needed
No research needs were found for this secondary element.

4.7.1.2 Precast Concrete Barrier

4.7.1.2.1 Description

Precast concrete barriers are a common method used to keep errant vehicles from leaving
the travel way. There are different shapes of this type of barrier, but the most common two are
the New Jersey and F-Shape barriers. Precast concrete barriers are designed to be placed and
connected to adjacent sections and provide enough resistance to prevent vehicles from leaving the
road. Anexample of a precast concrete barrier is provided in Figure 4-55. [49]

Figure 4-55 Precast Concrete Bridge Barrier [49]

4.7.1.2.2 Application
Precast concrete barriers are installed on the edges of a bridge in order to keep errant

vehicles from leaving the travelway. [49]

4.7.1.2.3 Constructability

These barriers can be connected to one another using an interlocking system. The barrier
as a whole can be attached to the bridge deck using a mechanical keyway and a grouting material.
Other such systems may utilize vertical reinforcement or other anchorage systems to hold the

barriers in place on the bridge. [49]

4.7.1.2.4 Evaluation
Precast concrete barriers are attached to the top of the bridge deck instead of being
attached to the exterior girders of the bridge possibly causing the need for a wider bridge deck
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than that needed when steel beam rails are used. This type of barrier does have the potential to
cause water retention on the deck which can cause safety issues. With the weight of this type of

barrier, the bridge has a larger composite dead load than that of a steel beam railing system.

4.7.1.2.5 Research Needed

No research needs were found for this secondary element.

4.7.2 Cross-Frames and Diaphragms

In the design and construction of steel plate girder bridges, several configurations of
cross-frames and diaphragms have been used to provide lateral support to the bridge frame. This
section will specifically look at the use of “X” shaped cross-frames, “K” shaped cross-frames and

folded plate diaphragms.
4.7.2.1 “X” Shape Cross-Frame

4.7.2.1.1 Description
There are three primary configurations of the “X” shaped cross-frame: simple “X”

configuration, “X” shape with a bottom strut and “X” shape with bottom and top struts. [30]

The simple “X” configuration while being the most economical to fabricate, may not
provide the most cost-effective bridge overall. For certain bridges it is possible that this type of
cross-frame can provide proper support for both lateral loads and cantilever concrete casting
loads; but in cases where the braces cannot handle the weight of wet concrete on the overhangs

properly, additional bracing will be required. [30]

The addition of a bottom strut to the simple “X” configuration provides a more rigid path
connecting the bottom flanges of all the girders. This connection can provide the needed extra
support for the overhang loads during construction. This system is assuming that the stresses due

to lateral wind loads on the bridge are migrating to the bottom strut. [30]

The “X” configuration with both top and bottom struts ensures the designer that the top
and bottom flanges of the girders are braced to resist the lateral wind loads and cantilever
overhang loads acting on the bridge. Generally, this system is only needed for deep girders or
large diaphragm spacings. [30]
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Figure 4-56 Example of Steel "X" Shaped Cross Frame [12]

4.7.2.1.2 Application
“X” shape cross-frames are installed into the gaps between bridge girders in order to
provide lateral support to the bridge superstructure. [30]

4.7.2.1.3 Constructability
The cross-frame elements are generally bolted to stiffeners that are welded to the webs of
the bridge girders. [30]

4.7.2.1.4 Evaluation
With the different configurations of “X” shaped cross-frames, the engineer can use this
system to provide lateral bracing to nearly any steel plate girder bridge. Generally, “X” shape

cross-frames are more economical than “K” shape cross-frames.

4.7.2.1.5 Research Needed

No research needs were found for this secondary element.
4.7.2.2 “K” Shape Cross-Frame

4.7.2.2.1 Description

“K” shaped cross-frames are similar to “X” shaped cross-frames in that they are
composed of multiple steel members to provide lateral strength to the superstructure. Where “X”
shaped cross-frames are more efficient when the ratio of girder spacing to girder depth is
approximately 1, “K” shaped cross-frames are better when this ratio is greater than 1.5. An

example of a bridge using “K” shaped cross-frames is provided in Figure 4-57. [12]
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Figure 4-57 Curved Steel Bridge Frame with K-Shaped Cross Frames [27]

4.7.2.2.2 Application
“K” shape cross-frames are installed into the gaps between bridge girders in order to

provide lateral support to the bridge superstructure. [12]

4.7.2.2.3 Constructability
The cross-frame elements are generally bolted to stiffeners that are welded to the webs of
the bridge girders. [12]

4.7.2.2.4 Evaluation
“K” shaped cross-frames are not always the most cost effective option for lateral support
to a bridge superstructure. As mentioned, for cases where the ratio of girder spacing to girder

depth is over 1.5, “K” shaped cross-frames are considered to be the efficient choice.

4.7.2.2.5 Research Needed

No research needs were found for this secondary element.
4.7.2.3 Diaphragms

4.7.2.3.1 Description

Diaphragms, like other cross-frame systems, are included in the steel framework of a
bridge to help the bridge resist lateral loads. As opposed to the “X” shaped and “K” shaped
cross-frame systems, diaphragms consist of single members performing the lateral bracing.
Diaphragms are normally “1”, “C” or “T” shaped steel members. An example of a bridge using
steel diaphragms is presented in Figure 4-58. [12]
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Figure 4-58 Bridge with Steel Diaphragms [31

4.7.2.3.2 Application
Diaphragms are installed into the gaps between bridge girders in order to provide lateral
support to the bridge superstructure. [12]

4.7.2.3.3 Constructability
The ends of the diaphragms are either welded or bolted to stiffener plates attached to the
webs of the bridge girders. [12]

4.7.2.3.4 Evaluation
A downside to this type of lateral bracing is that inspection becomes difficult unless

proper precautions are taken (ex: manholes).

4.7.2.3.5 Research Needed
No research needs were found for this secondary element.

4.8 Self Propelled Modular Transporters

4.8.1 Description
The Federal Highway Administration’s Highways for LIFE program’s major objectives is

lessening the time of construction. One method to shorten the time of bridge construction is self
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propelled modular transporters. This system is a transportation method used to move the new
bridge structure to the job-site and/or remove the old bridge structure from the job-site. Self
propelled modular transporters are made up of a combination of multi-axle platforms that are
operated through state-of-the-art computer systems. They are designed to lift, carry and set very
large loads precisely into the final position then quickly leave the job-site to re-open the area to
traffic. These transporters are able to move the bridge structures (prefabricated bridge systems)
in or out of place in minutes or hours. Besides the savings of reducing the construction cost, the
use of this system has the added benefits of: Reducing traffic disruption, Improving work-zone

safety, and Minimizing impact to the environment. Examples of bridge sections being

transported and installed by self propelled modular transporters are shown in Figure 4-59 and
Figure 4-60. [1] [3]

Figure 4-59 Self Propelled Modular Transporter [38]
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Figlil;e 4-60 Trnsportation of Bridge Segment Using Self Propelled Modular Transporter [51]

4.8.2 Application
Self propelled modular transporters are used to transport, lift and maneuver

bridges/bridge sections either on to or off of the bridge site. [3]

4.8.3 Constructability

For this construction method, the entire bridge is essentially constructed in the staging
area and transported to the bridge site. Most of the construction is actually performed in the
controlled conditions of the staging area. [3]

4.8.4 Evaluation

This bridge technology is beneficial when a fully-prefabricated bridge
superstructure/decking is used for a bridge that is on a road that has a large value on traffic
interruption. It can quickly remove and replace a section of bridge with the travel way only being

out of commission for hours instead of days or months.

4.8.5 Research Needed

No research needs were found for this installation equipment.
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Chapter 5: Grading of Modular Systems

5.1 Introduction

Once a comprehensive collection of modular bridge systems and elements were collected,
the input of bridge professionals was sought by the Short Span Steel Bridge Alliance in order to
develop modular bridge standards. To gather the opinions and understandings of the bridge
professionals, a system was developed to allow for grading of each modular system in several
categories and sub-categories. The four major categories used in grading the bridge systems
follow the idea of the Highways for LIFE program, in that they grade the bridge systems for
properly meeting the goals of being Long Lasting, Innovative, Fast Construction and Efficient.
The following sections describe the four major grading categories, their sub-categories and
development of category weighting. Finally, examples of the grading tables and a summary of

the results is presented.

5.2 Long Lasting

The first category in the rating system, Long Lasting, represents the expected longevity
of the bridge system. There are two sub-categories within this major category: future
maintenance and connection durability. The future maintenance grading is on a scale of 1 to 15
and represents the expected needs for upkeep to help the system remain in operational order; the
higher the grade, the less maintenance required. The connection durability grading is on a scale
of 1 to 10 and represents the ability of the connection to provide proper strength in holding the
bridge elements together over the life of the bridge; the more reliable the connection the higher
the grading. The grading of these two sub-categories provides the first quarter of the overall
bridge system grade with a higher emphasis on the overall future maintenance of the system or

element due to the costs that can incur from several future repairs.

5.3 Innovative

The second category in the rating system, Innovative, represents the bridge system being
new and creative while still being practical and designable. The four sub-categories of this major
category are: Aesthetics, Research Needed, Comprehensive Design and Designer Comfort. The
aesthetics grading is on a scale of 1 to 5 and represents the system providing an aesthetically
pleasing bridge; the higher the aesthetic value, the higher the grade. The research needed grading
is on a scale of 1 to 5 and represents the research still required in order for this bridge system to

be adequately applied to the public highway system; the less research still required on the topic,
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the higher the grading. The comprehensive design grading is on a scale of 1 to 5 and represents
the amount of simplification provided to the bridge construction process through providing
prefabricated elements; the more simplification provided, the higher the grade. The designer
comfort grading is on a scale of 1 to 10 and represents how difficult it will be to educate
practicing engineers how to design with the given bridge system; the easier the adaptation, the

higher the grading. These four sub-categories provide the second quarter of the overall grading.

5.4 Fast Construction

The third category in the rating system, Fast Construction, represents the time saved by
selecting this modular bridge system over the use of conventional bridge construction practices.
The two sub-categories of this major category are: Time of Construction and Time of Fabrication.
The time of construction grading is on a scale of 1 to 15 and represents the time saved in
installing this bridge system on the bridge site in comparison to a conventional bridge
construction; the less time the road is closed for construction, the higher the grade. The time of
fabrication grading is on a scale of 1 to 10 and represents the time required to fabricate and
deliver the given bridge system in comparison to other prefabricated bridge elements; the less
time required to fabricate and deliver the system, the higher the grade. These two sub-categories
make up the third quarter of the overall grading of the bridge system with the highest emphasis
being on the time of construction. This weighting was selected because the reduction of road
closure time is a high benefit of modular bridge technology and full advantage of this quality
should be taken.

5.5 Efficient

The final category in rating the system, Efficient, represents the opportunity for
economical savings that can be realized through the use of the modular bridge system. The two
sub-categories of this major category are: Material Costs and Man Hours. The material costs
grading is on a scale of 1 to 15 and represents the total costs incurred from materials by the use of
this bridge system; the lower the material costs, the higher the grading. The man hours grading is
on a scale of 1 to 10 and represents the labor force required to fabricate and install the given
modular bridge system; the less laborer required to fabricate and install the system, the higher the
grade. These two sub-categories represent the final quarter of the overall grading of the modular

bridge system.
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5.6 Grading Tables

The grading tables sent to the professionals in the bridge community for grading were
simplified to a web survey format that asked the engineer to scale each category on a scale of 1 to
10. Final scaling will be conducted when the survey results are completed, however, the
subsequent section will present an evaluation of the scores received by the time of this
publication. Each page of the web survey provided an entire grading table for each modular
system in question. The categorires of modular bridge systems to be graded by the professionals

included:
e Beam and Precast Deck Panels,
e Predecked Beam Systems,
e Truss-Type Systems,
e Modular Space-Truss Systems,
e Metal Deck Systems and
¢ Railroad Flatcar Systems

The web survey provides an identical table for grading each modular bridge system. An

example of one of the grading sheets provided in the web survey is presented below in Table 5-1.
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Table 5-1 Grading Sheet for Each Modular Bridge Systems

Grading
Criteria

Grade

10

Long-Lasting: Future Maintenance (10 = a small amount of future upkeep is needed to keep bridge system
functional in comparison to a conventional bridge, 1 = a lot of future upkeep is needed)

Long-Lasting: Connection Durability (10 = high durability in terms of durability of the connections between
parts of the bridge system or between bridge systems themselves, 1 = not durable)

Innovative: Aesthetics (10 = physical appearance of the bridge is very aesthetically pleasing, 1 = bridge
appearance is not pleasing)

Innovative: Research Needed (10 = no research is required for bridge to be applied nationally, 1 = a lot of
research is still required)

Innovative: Comprehensive Design (10 = all bridge elements included in the design, 1 = no bridge
elements included in the design)

Innovative: Designer Comfort (10 = design process very familiar to the average engineer, 1 = design is not
familiar)

Fast Construction: Time of Construction (10 = very little time needed to construct the bridge, 1 = a lot of
time required)

Fast Construction: Time of Fabrication (10 = little time needed for the fabrication & delivery of the bridge, 1
= a lot of time needed)

Efficient: Material Cost (10 = cost of material is low compared to that of conventional bridges, 1 = cost is
very high)

Efficient: Man Hours (10 = very low cost of work hours required to fabricate and install bridge, 1 = cost is
high)
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5.7 Overview of Grading Results

Survey results were collected from ten bridge professionals from various companies in the bridge
industry. Their grading of each modular bridge system rated each category on a scale of 1 to 10. The
average of these ratings was taken and then weighted according to the weighting scale presented earlier in

this chapter. The weighted grades of the survey responses are presented below in Table 5-2.

Table 5-2 Weighted Grades of Each Modular Bridge System

Modular Bridge System

. I @ = Q ., 3

Grading Criteria £, & 8 E =

=2 |3 g |28 |%, |t
=S |2g |Tg |&s |0g |Be
E x D O 23T S 9 < O = O
g8 |22 |22 |22 |22 |5%
alfal ah = & pgy = @ o
Future Maintenance (10%) 8.7 8.7 6.0 8.7 5.0 5.7
Connection Durability (10%) 52 59 41 5.7 3.1 3.4
Aesthetics (5%) 3.0 3.0 2.3 35 2.6 1.7
Research Needed (5%) 3.2 3.3 3.2 1.8 2.1 2.7
Comprehensive Design (5%) 35 35 3.4 2.2 2.2 2.7
Designer Comfort (10%) 6.6 6.9 5.8 3.0 3.4 4.1
Time of Construction (15%) 11.3 9.3 9.8 7.3 9.8 10.0
Time of Fabrication (10%) 6.8 6.2 6.1 4.3 4.4 6.9
Material Costs (15%) 8.5 7.8 8.8 8.2 8.0 10.8
Man Hours Required (10%) 6.1 5.6 53 3.2 4.2 6.3
Total Grade 62.9 60.2 54.8 47.9 44.8 54.3

As can be seen from Table 5-2, the Beam and Precast Deck Panels and Predecked Beam Systems
were the two modular bridge systems that scored the highest overall in the survey. Based on these grades,
these two systems are considered the best modular bridge systems to be further developed into standard

designs.
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Chapter 6: Standardized Short Span Steel Bridge Designs

6.1 Introduction

This design study was performed to create design aids to increase the efficiency of the bridge
design process and to develop a framework for the future design of standardized short span modular
bridges. To create these design aids, optimized designs were developed for a variety of short span steel
bridges. To create a design aid that is applicable to the wide variety of bridge sites and bridge design
standards used around the country, bridges of multiple span lengths, cross-sections and girder types were
considered in the optimized designs. The span lengths considered in the bridge designs range from 40
feet to 140 feet in length in 5 foot increments. To create multiple bridge cross-sections, four different
girder spacings were used: 6 feet, 7 feet — 6 inches, 9 feet and 10 feet — 6 inches. Both wide-flanged,
rolled steel girder sections and steel plate girder I-sections were developed in the optimized designs of
this study. Version 6.5 of the MDX Line Girder Rating Software, which employs the 4™ Edition of the
AASHTO LRFD Bridge Design Specifications, was used to evaluate the limit states of each girder

design. Bridge designs were performed for a typical interior girder.

6.2 Design Assumptions

The short span steel girder sections were designed in accordance with the 4™ Edition of the
AASHTO LRFD Bridge Design Specifications. A typical girder elevation is shown in Figure 6-1, where
L is the span length, C represents the cross-brace spacing and the lengths of the bottom flange transitions
are presented. Interior girders were designed for the girder spacing arrangements of 6 feet, 7 feet — 6
inches, 9 feet and 10 feet — 6 inches. In the designs, it was assumed that there were 5 girders in the bridge
system and that the bridge deck consisted of 3 lanes. The typical interior girder cross-section layout is
shown in Figure 6-2, and the typical bridge cross-section layout is shown in Figure 6-3. Full composite
action between the designed steel girder sections and the concrete slab was assumed to be created through

the use of headed shear studs.

0.2L ‘- 061 == 0.2l -
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Figure 6-1 Typical Elevation of Steel Plate Girder Sections

Girder Spacing

A
!

8" Concrete Deck (1/4" TWS)

% 2" Haunchf

SIP Formwork

Figure 6-2 Typical Interior Steel Girder Cross-Section
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Figure 6-3 Typical Bridge Cross-Section

The rolled steel girder sections and the homogeneous steel plate girder sections in these designs

employ 50 ksi steel. The hybrid steel plate girder sections have 50 ksi steel in the compression flange and
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web plates and 70 ksi steel in the tension flange plate. For all girder sections, excluding the rolled steel
girder sections of the Lightest Weight Design Approach, a length to depth ratio of 25 was assumed. The
depth in this ratio includes the entire depth of the bridge superstructure = i.e. bridge deck depth plus the
concrete haunch thickness plus the girder depth. The concrete haunch is defined as the distance from the

bottom of the compression flange to the bottom of the concrete deck.
The following parameters were assumed for each bridge girder design:
o Steel stay-in-place (SIP) formwork unit weight: 15 psf
e Future wearing surface: 25 psf
e Concrete barriers: 305 Ibs/ft
o Miscellaneous steel weight increase: 5%
o Compressive strength of concrete: 4,000 psi
e Concrete unit weight: 150 pcf
o Steel unit weight: 490 pcf
e Concrete haunch thickness: 2 in
e Constant flange width

e Constant web height

6.3 Design Approach

The goal of this work is to develop a set of standardized designs that increase the efficiency of
short span steel bridge design. The standardized designs of this study were developed based on optimized
girder designs, which employ different bridge parameters and design approaches. There are four major
sets of bridge designs in this work: Limited Depth rolled girder sections, Lightest Weight rolled girder

sections, Homogeneous steel plate girder sections and Hybrid steel plate girder sections.

The girder designs were evaluated using Version 6.5 of the MDX Line Girder Rating Software
which was referred to by several states in the bridge survey, presented in Chapter 3. Given the parameters
of the design approach and girder type, a trial section was selected. Based on this trial section and the
tributary area of the cross-section, a design evaluation was performed. The limit states evaluated for each

design and their respective AASHTO Specification reference are provided below.
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e Strength Limit State
0 Factored Bending Stress — Strength | Loading (Article 6.10.6.2)
o Factored Shear (Article 6.10.6.3)
e Service Limit State
o Elastic Deformations (Article 6.10.4.1)
0 Permanent Deformations (Article 6.10.4.2)
e Constructability Limit State
0 Web Bend-Buckling Resistance (Article 6.10.1.9)
0 Flexure (Article 6.10.3.2)
e Fatigue Limit State
0 Load-Induced Fatigue (Article 6.6.1.2)

If the section was found to violate any of the evaluated limit states or found to not be economical,
appropriate increases or decreases of the section size were made and the section re-evaluated. This
process was followed for all four sets of girder designs with appropriate modifications made for the

different types of girders evaluated

The rolled girder sections were designed following two different design approaches: limited depth
and lightest weight. The limited depth rolled girder sections were developed employing the Length/Depth
ratio of 25. Using this ratio, a girder depth could be selected and a trial section could be evaluated. Wide
flange sections of the given depth were evaluated until the most economic section for the given bridge
situation was found. The lightest weight rolled girder sections were developed in the same method

without the restriction of the Length/Depth ratio.

The steel plate girder sections were designed using two different material configurations:
homogeneous and hybrid. For both material configurations the Length/Depth ratio was used to determine
the dimensions of the web plate. The compression and tension flanges were selected to create the trial
section to begin the evaluation process. Based on the evaluation of the section, dimensions of the flange

plates were modified to find a girder section that was both adequate and economic.
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In designing the steel plate girder sections, a limited selection of common steel plate dimensions
were used to take advantage of stock piling materials. The following dimensions were employed for the

steel plates:
o Web plates
0 Depth: 24in,32in, 40 in, 48 in and 56 in
0 Thickness: Y2 in and % in
e Flange plates
o Width: 12in, 14 in, 16 in, 18 in and 20 in
o Thickness: %:in,1in, 1% inand 2 in

6.4 Optimized Steel Bridge Design Results

The following tables display the results of the optimized steel bridge designs developed in this
study. Table 6-1 through Table 6-4 present the rolled steel girder sections designed in this research for
each span length and girder spacing combination. Figure 6-4 through Figure 6-7 present the weights of
the rolled steel girder sections for each span length and girder spacing. The use of these figures will be
presented in the next section of this thesis as a starting point for the development of the limited suites of
rolled steel girder sections. Table 6-5 through Table 6-8 present the steel plate girder sections designed in
this research for each span length and girder spacing combination. Figure 6-9 through Figure 6-12
present the weights of the steel plate girder sections for each span length and girder spacing. These
figures present the design capabilities of using limited steel plate sizes in short span bridge designs.
Lastly, Figure 6-8 and Figure 6-13 provide comparisons of all the steel girder designs developed for their

respective girder type.
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Table 6-1 Rolled Steel Girder Sections - 6 Foot Girder Spacing

Span L/D Rolled Cross Frame Weight

Length (ft.) Section Spacing (ft.) (tons)

40 15.80 W21x62 20 1.24

45 17.67 W21x83 22.5 1.87

50 19.59 W21x111 25 2.78

55 19.73 W24x117 27.5 3.22

60 21.31 W24x162 20 4.86

65 22.91 W24x192 21.67 6.24

70 22.85 W27x194 23.33 6.79

75 24.39 W27x217 25 8.14

= 80 24.25 W30x211 20 8.44
A 85 23.93 W33x221 21.25 9.39
3 90 25.23 W33x241 22.5 10.85
‘é 95 25.14 W36x247 23.75 11.73
3 100 26.36 W36x282 25 14.10
105 24.38 W44x230 26.25 12.08

110 25.44 W44x262 27.5 14.41

115 26.53 W44x290 28.75 16.68

120 27.57 W44x335 30 20.10

125 30.65 W40x431 31.25 26.94

130 31.62 W40x503 32.5 32.70

135 32.55 W40x593 33.75 40.03

140 33.76 W40x593 35 41.51

40 15.80 W21x62 20 1.24

45 16.31 W24x68 225 1.53

50 16.64 W27x84 25 2.10

55 16.97 W30x90 275 2.48

60 18.44 W30x108 20 3.24

65 18.50 W33x118 21.67 3.84

70 19.88 W33x130 23.33 4.55

- 75 20.08 W36x135 25 5.06
=) 80 20.27 W40x149 20 5.96
g 85 21.44 W40x167 21.25 7.10
= 90 22.59 W40x183 22.5 8.24
2 95 23.76 W40x211 23.75 10.02
-5” 100 23.22 W44x230 25 11.50
105 24.38 W44x230 26.25 12.08

110 25.44 W44x262 27.5 1441

115 26.53 W44x290 28.75 16.68

120 27.57 W44x335 30 20.10

125 30.65 W40x431 31.25 26.94

130 31.62 W40x503 32.5 32.70

135 32.55 W40x593 33.75 40.03

140 33.76 W40x593 35 41.51
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Table 6-2 Rolled Steel Girder Sections - 7 Foot 6 Inch Girder Spacing

Span L/D Rolled | Cross Frame | Weight
L?Ptg)th Section | Spacing (ft.) | (tons)
40 15.76 | W21x73 20 1.46
45 17.65 | W21x101 225 2.27
50 19.59 | W21x111 25 2.78
55 19.73 | W24x117 275 3.22
60 19.73 | W27x129 20 3.87
65 19.85 | W30x132 21.67 4.29
70 21.26 | W30x148 23.33 5.18
” 75 20.02 | W36x150 25 5.63
8 80 21.34 | W36x160 20 6.40
S 85 22.61 | W36x182 21.25 7.74
ol 90 22.59 | W40x183 22.5 8.24
& 95 23.93 | W40x199 23.75 9.45
= 100 25.01 | W40x211 25 10.55
@ 105 24.29 | W44x262 26.25 13.76
110 25.44 | W44x262 275 14.41
115 28.66 | W40x297 28.75 17.08
120 29.76 | W40x324 30 19.44
125 28.72 | W44x335 31.25 20.94
130 29.87 | W44x335 325 21.78
135 32.83 | W40x503 33.75 33.95
140 34.05 | W40x503 35 35.21
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Table 6-3 Rolled Steel Girder Sections - 9 Foot Girder Spacing

Span L/D Rolled  Cross Frame Weight

Length Section  Spacing (ft.)  (tons)

40 15.70 | W21x83 20 1.66

45 17.65 | W21x101 22.5 2.27

50 19.52 | W21x122 25 3.05

55 19.68 | W24x131 27.5 3.60

60 21.42 | W24x146 20 4.38

65 23.04 | W24x176 21.67 5.72

70 22.94 | W27x178 23.33 6.23

75 24.48 | W27x194 25 7.28

= 80 24.25 | W30x211 20 8.44
A 85 23.93 | W33x221 21.25 9.39
3 90 25.23 | W33x241 22.5 10.85
‘é 95 25.14 | W36x247 23.75 11.73
3 100 26.40 | W36x262 25 13.10
105 26.18 | W40x277 26.25 14.54

110 27.41 | W40x297 27.5 16.34

115 26.42 | W44x335 28.75 19.26

120 29.63 | W40x362 30 21.72

125 30.74 | W40x397 31.25 24.81

130 31.88 | W40x431 32.5 28.02

135 32.83 | W40x503 33.75 33.95

140 33.76 | W40x593 35 41.51

40 14.45 | W24x76 20 1.52

45 14.98 | W27x84 225 1.89

50 15.37 | W30x99 25 2.48

55 16.86 | W30x116 275 3.19

60 17.08 | W33x118 20 3.54

65 17.41 | W36x135 21.67 4.39

70 17.73 | W40x149 23.33 5.22

- 75 18.92 | W40x167 25 6.26
S 80 21.28 | W36x182 20 7.28
g 85 22.50 | W36x210 21.25 8.93
= 90 22.51 | W40x211 22.5 9.50
£ 95 23.69 | W40x235 23.75 11.16
-5” 100 25.01 | W40x249 25 12.45
105 24.29 | W44x262 26.25 13.76

110 27.41 | W40x297 27.5 16.34

115 28.52 | W40x324 28.75 18.63

120 29.64 | W40x362 30 21.72

125 30.74 | W40x397 31.25 24.81

130 31.88 | W40x431 32.5 28.02

135 32.83 | W40x503 33.75 33.95

140 33.76 | W40x593 35 41.51
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Table 6-4 Rolled Steel Girder Sections - 10 Foot 6 Inch Spacing

Span L/D Rolled  Cross Frame Weight

Length Section  Spacing (ft.)  (tons)

40 15.65 | W21x93 20 1.86

45 17.63 | W21x111 22.5 2.50

50 19.51 | W21x132 25 3.30

55 19.64 | W24x146 27.5 4.02

60 21.31 | W24x162 20 4.86

65 22.91 | W24x192 21.67 6.24

70 22.85 | W27x194 23.33 6.79

75 24.39 | W27x217 25 8.14

= 80 24.12 | W30x235 20 9.40
A 85 23.83 | W33x241 21.25 10.24
3 90 25.08 | W33x291 22.5 13.10
‘é 95 25.04 | W36x282 23.75 13.40
3 100 26.30 | W36x302 25 15.10
105 26.04 | W40x324 26.25 17.01

110 27.17 | W40x362 27.5 19.91

115 28.28 | W40x397 28.75 22.83

120 29.51 | W40x397 30 23.82

125 31.41 | W40x431 31.25 26.94

130 31.62 | W40x503 32.5 32.70

135 32.55 | W40x593 33.75 40.03

140 33.76 | W40x593 35 41.51

40 14.15 | W24x84 20 1.68

45 13.89 | W30x90 22.5 2.03

50 15.37 | W30x108 25 2.70

55 15.65 | W33x118 275 3.25

60 16.07 | W36x135 20 4.05

65 16.47 | W40x149 21.67 4.84

70 17.66 | W40x167 23.33 5.85

- 75 19.95 | W36x182 25 6.83
=) 80 21.17 | W36x210 20 8.40
g 85 22.55 | W36x231 21.25 9.82
= 90 23.81 | W36x247 22.5 11.12
2 95 23.76 | W40x249 23.75 11.83
-5” 100 23.48 | W44x262 25 13.10
105 26.04 | W40x324 26.25 17.01

110 28.70 | W36x361 27.5 19.86

115 29.87 | W36x395 28.75 22.71

120 29.51 | W40x397 30 23.82

125 30.65 | W40x431 31.25 26.94

130 31.62 | W40x503 32.5 32.70

135 32.55 | W40x593 33.75 40.03

140 33.76 | W40x593 35 41.51
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Table 6-5 Steel Plate Girder Sections - 6 Foot Girder Spacing

Span L/D byt tis D tw byt | torr | tore | Cross Frame | Weight

Length (in) | (in) | (in.) | (in.) | (in.) | (in.) | (in.) | Spacing (ft.) | (tons)

40 1381 | 12 | 0.75| 24 | 050 12 | 0.75]0.75 20 2.04

45 1554 | 12 | 0.75| 24 | 050 | 12 | 0.75 ] 0.75 22.5 2.30

50 1727 | 12 | 0.75| 24 | 050 | 12 | 0.75 ] 0.75 25 2.55

55 1899 | 12 | 0.75| 24 | 050 | 12 | 0.75 ] 0.75 27.5 2.81

60 2057 | 12 | 0.75] 24 | 050 | 14 |0.75]1.00 20 3.43

65 2229 | 12 | 0.75] 24 | 050 | 18 | 0.75]1.00 21.67 4.11

70 2366 | 12 | 0.75]| 24 | 050 | 16 |1.00]1.50 23.33 4.98

75 2500 | 14 | 0.75] 24 | 050 | 14 |1.50]2.00 25 6.09

80 2233 ] 12 | 0.75] 32 | 050 | 18 | 0.75]1.00 20 5.61

= 85 2345 ] 12 | 0.75] 32 |050| 14 |1.00]1.50 21.25 6.25
g 90 2483 | 12 | 0.75] 32 | 050 | 18 |1.00]1.50 22.5 7.41
o 95 2235 ] 12 | 0.75] 40 | 050 | 16 |0.75]1.00 23.75 7.01
100 2353 ] 14 | 0.75] 40 | 050 18 | 0.75]1.00 25 7.95

105 2447 | 14 10.75| 40 | 050 | 16 |1.00]1.50 26.25 9.16

110 2563 | 16 | 0.75] 40 | 050 | 18 |1.00]1.50 275 10.37

115 2339 | 16 | 0.75] 48 | 050 | 18 | 0.75]1.00 28.75 10.21

120 2420 | 16 | 0.75| 48 | 050 | 14 |[1.00|1.50 30 11.07

125 2521 | 18 | 0.75| 48 | 050 | 16 |1.00|1.50 31.25 12.40

130 2622 | 18 | 0.75| 48 | 050 | 18 |1.00|1.50 325 13.47

135 2418 | 18 | 0.75]| 56 | 050 | 18 | 0.75] 1.00 33.75 13.25

140 2489 | 18 |1.00| 56 | 050 | 14 |1.00 | 1.50 35 15.29

40 1381 | 12 | 0.75| 24 | 050 | 12 | 0.75 ] 0.75 20 2.04

45 1554 | 12 | 0.75| 24 | 050 | 12 | 0.75 ] 0.75 22.5 2.30

50 1727 | 12 | 0.75| 24 | 050 | 12 | 0.75 ] 0.75 25 2.55

55 1899 | 12 | 0.75| 24 | 050 | 12 | 0.75 ] 0.75 27.5 2.81

60 2057 | 12 | 0.75]| 24 | 050 | 14 |0.75]1.00 20 3.43

65 2229 | 12 | 0.75] 24 | 050 | 18 | 0.75]1.00 21.67 4.11

70 2366 | 12 | 0.75]| 24 | 050 | 16 |1.00 | 1.50 23.33 4.98

75 25.00 | 14 | 0.75]| 24 | 050 | 14 |1.50]2.00 25 6.09

80 2233 12 | 0.75] 32 | 050 | 18 | 0.75]1.00 20 5.61

= 85 2345 ] 12 | 0.75] 32 |050| 14 |1.00]1.50 21.25 6.25
§ 90 2483 | 12 | 0.75] 32 | 050 | 18 |1.00]1.50 22.5 7.41
I 95 2235] 12 | 0.75] 40 | 050 | 16 | 0.75]1.00 23.75 7.01
100 2353 ] 14 | 0.75] 40 | 050 | 18 | 0.75]1.00 25 7.95

105 2447 | 14 10.75] 40 | 050 | 16 |1.00]1.50 26.25 9.16

110 2563 | 16 | 0.75] 40 | 050 | 18 |1.00]1.50 275 10.37

115 2339 | 16 | 0.75] 48 | 050 | 18 | 0.75]1.00 28.75 10.21

120 2420 | 16 | 0.75] 48 | 050 | 14 |1.00]1.50 30 11.07

125 2521 | 18 | 0.75] 48 | 050 | 16 |1.00]1.50 31.25 12.40

130 26.22 | 18 | 0.75| 48 | 050 | 18 |1.00]1.50 325 13.47

135 2418 | 18 | 0.75| 56 | 050 | 18 | 0.75]1.00 33.75 13.25

140 2489 | 18 |1.00| 56 | 050 | 14 |1.00]1.50 35 15.29
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Table 6-6 Steel Plate Girder Sections - 7 Foot 6 Inch Girder Spacing

Span L/D byt tis D tw bor | torr | torr | Cross Frame | Weight

Length (in) | (in) | (in) | (in) | (in.) | (in.) | (in.) | Spacing (ft.) | (tons)

40 1381 | 12 | 0.75| 24 | 050 | 12 [0.75]0.75 20 2.04

45 1554 | 12 |0.75| 24 | 050 | 12 | 0.75]0.75 22.5 2.30

50 1727 | 12 | 0.75| 24 | 050 | 12 | 0.75] 0.75 25 2.55

55 1899 | 12 |0.75| 24 | 050 | 12 | 0.75]0.75 27.5 2.81

60 20.72 | 12 |0.75] 24 |050| 16 |0.75)|0.75 20 3.37

65 2229 | 12 |0.75] 24 | 050 16 |1.00|1.00 21.67 4.09

70 2366 | 14 | 0.75] 24 | 050 | 14 |1.00|1.50 23.33 4.85

75 25.35| 16 | 0.75] 24 | 050 | 18 |1.00|1.50 25 6.05

80 26.67 | 14 | 0.75] 24 [ 050 | 16 | 1.50 | 2.00 20 6.98

= 85 2345 | 12 |0.75] 32 |050| 14 |1.00|1.50 21.25 6.25
g 90 2483 | 14 |0.75] 32 | 050| 16 |1.00|1.50 22.5 7.24
o 95 2621 | 16 |0.75] 32 | 050 | 18 |1.00|1.50 23.75 8.31
100 2353 | 14 | 0.75] 40 | 050 | 18 | 0.75]1.00 25 7.95

105 2447 | 16 | 0.75] 40 [ 050 | 14 |1.00|1.50 26.25 8.97

110 2563 | 18 | 0.75] 40 [ 050 | 16 |1.00|1.50 275 10.16

115 23.39 | 14 |0.75] 48 | 050 | 18 | 0.75]1.00 28.75 9.92

120 2420 | 18 | 0.75] 48 |[050| 14 |1.00|1.50 30 11.37

125 2521 | 16 |[1.00| 48 [ 050 | 16 |1.00|1.50 31.25 12.93

130 26.22 | 18 |1.00| 48 | 050 | 18 |1.00|1.50 325 14.47

135 2400 | 18 | 1.00| 56 | 0.75| 14 |1.00 | 1.50 33.75 17.96

140 2489 | 20 [1.00| 56 | 0.75| 14 |1.00 | 1.50 35 19.10

40 1381 | 12 | 0.75| 24 | 050 | 12 [0.75]0.75 20 2.04

45 1554 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 225 2.30

50 1727 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 25 2.55

55 1899 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 275 2.81

60 20.72 | 12 |0.75] 24 |050| 16 |0.75|0.75 20 3.37

65 2229 | 12 |0.75] 24 | 050 | 16 |1.00 | 1.00 21.67 4.09

70 2366 | 14 | 0.75] 24 | 050 14 |1.00|1.50 23.33 4.85

75 25.35| 16 | 0.75] 24 | 050 | 18 |1.00 | 1.50 25 6.05

80 26.67 | 14 | 0.75] 24 | 050 16 | 1.50 | 2.00 20 6.98

= 85 2345 | 12 |0.75] 32 | 050 ] 14 |1.001.50 21.25 6.25
J; 90 2483 | 14 |0.75] 32 | 050 ] 16 |1.00 | 1.50 225 7.24
I 95 2621 | 16 | 0.75] 32 | 050 | 18 |1.00 | 1.50 23.75 8.31
100 23.30 | 14 | 0.75] 40 | 050 ] 12 |1.00|1.50 25 7.84

105 2447 | 16 | 0.75] 40 | 050 | 14 |1.00|1.50 26.25 8.97

110 2563 | 18 | 0.75] 40 | 050 | 16 |1.00 | 1.50 27.5 10.16

115 2339 | 16 | 0.75] 48 | 050 | 16 | 0.75]1.00 28.75 9.86

120 2441 | 18 | 0.75] 48 | 050 | 18 | 0.75]1.00 30 10.96

125 2521 | 16 |1.00| 48 | 050 | 14 |1.00 | 1.50 31.25 12.38

130 26.22 | 18 |1.00| 48 | 050 | 16 | 1.00 | 1.50 325 13.89

135 2418 | 18 |1.00 | 56 | 0.75| 12 |1.00 | 1.00 33.75 16.54

140 25.07 | 20 [1.00] 56 [0.75] 14 |1.001.00 35 18.10

143




Table 6-7 Steel Plate Girder Sections - 9 Foot Girder Spacing

Span L/D byt tis D tw bor | torr | torr | Cross Frame | Weight

Length (in) | (in) | (in) | (in) | (in.) | (in.) | (in.) | Spacing (ft.) | (tons)

40 1381 | 12 | 0.75| 24 | 050 | 12 [0.75]0.75 20 2.04

45 1554 | 12 |0.75| 24 | 050 | 12 | 0.75]0.75 22.5 2.30

50 1727 | 12 | 0.75| 24 | 050 | 12 | 0.75] 0.75 25 2.55

55 18.86 | 12 | 0.75| 24 | 050 | 12 | 0.75| 1.00 27.5 2.98

60 2057 | 12 |0.75] 24 |050| 14 |0.75]1.00 20 3.43

65 2229 | 14 |0.75] 24 | 050 | 18 | 0.75]1.00 21.67 4.28

70 2366 | 14 | 0.75] 24 | 050 | 14 |1.00|1.50 23.33 4.85

75 25.35| 18 | 0.75] 24 | 050 | 18 |1.00|1.50 25 6.24

80 2667 | 16 | 0.75] 24 | 050 | 18 | 1.50 | 2.00 20 7.68

= 85 2345| 14 |0.75] 32 |050| 14 |1.00|1.50 21.25 6.46
g 90 2483 | 16 | 0.75] 32 | 050 | 16 |1.00|1.50 22.5 7.47
o 95 2621 | 18 | 0.75] 32 | 050 | 18 |1.00|1.50 23.75 8.55
100 23.30 | 16 | 0.75] 40 [ 050 | 16 |1.00|1.50 25 8.98

105 2447 | 18 | 0.75] 40 [ 050 | 18 |1.00|1.50 26.25 10.16

110 25.38 | 16 |[1.00] 40 [ 050 | 14 | 150 2.00 275 11.45

115 23.19| 18 | 0.75] 48 | 050 | 16 |1.00|1.50 28.75 11.41

120 2420 | 18 |1.00| 48 [ 050 | 18 |1.00|1.50 30 13.35

125 25.00 | 18 |1.00| 48 [ 050 | 14 | 150 2.00 31.25 14.29

130 26.00 | 20 [ 1.00| 48 [ 050 | 16 | 1.50 | 2.00 325 16.10

135 2400 | 18 |1.00| 56 | 0.75| 16 | 1.00 | 1.50 33.75 18.56
140 2489 | 20 [1.00| 56 | 0.75| 18 | 1.00 | 1.50 35 20.34

40 1381 | 12 | 0.75| 24 | 050 | 12 [0.75]0.75 20 2.04

45 1554 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 225 2.30

50 1727 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 25 2.55

55 1899 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 275 2.81

60 20.72 | 12 |0.75] 24 |050| 16 |0.75|0.75 20 3.37

65 2229 | 14 |0.75] 24 | 050 16 | 0.75]1.00 21.67 4.08

70 2366 | 14 | 0.75] 24 | 050 14 |1.00|1.50 23.33 4.85

75 25.35| 18 | 0.75] 24 | 050 | 18 |1.00 | 1.50 25 6.24

80 27.04 | 18 | 0.75] 24 | 050 20 |1.00|1.50 20 7.01

= 85 2345 | 14 |0.75] 32 | 050 ] 12 |1.001.50 21.25 6.09
J; 90 2483 | 16 | 0.75] 32 | 050 | 14 |1.001.50 225 7.07
I 95 26.21 | 18 | 0.75] 32 | 050 | 18 |1.00 | 1.50 23.75 8.55
100 2353 | 16 | 0.75] 40 | 050 | 16 | 0.75]1.00 25 7.89

105 2471 | 18 | 0.75] 40 | 050 | 18 | 0.75]1.00 26.25 8.88

110 2563 | 16 |1.00 | 40 | 050 | 16 |1.00 | 1.50 27.5 10.63

115 23.39 | 18 | 0.75] 48 | 050 | 14 | 0.75]1.00 28.75 9.80

120 2441 | 18 |1.00| 48 | 050 | 16 | 0.75]1.00 30 11.52

125 2521 | 18 |1.00| 48 | 050 | 14 |1.00|1.50 31.25 12.80

130 26.22 | 20 |1.00| 48 | 050 | 14 |1.00|1.50 325 13.76

135 2418 | 20 |1.00 | 56 | 0.75| 14 |1.00 | 1.00 33.75 17.46

140 25.07 | 20 [1.00] 56 [0.75] 14 |1.001.00 35 18.10

144




Table 6-8 Steel Plate Girder Sections - 10 Foot 6 Inch Girder Spacing

Span L/D byt tis D tw bor | torr | torr | Cross Frame | Weight

Length (in) | (in) | (in) | (in) | (in.) | (in.) | (in.) | Spacing (ft.) | (tons)

40 1381 | 12 | 0.75| 24 | 050 | 12 [0.75]0.75 20 2.04

45 1554 | 12 |0.75| 24 | 050 | 12 | 0.75]0.75 22.5 2.30

50 1714 | 12 | 0.75| 24 | 050 | 12 | 0.75| 1.00 25 2.71

55 18.86 | 12 | 0.75| 24 | 050 | 14 | 0.75] 1.00 27.5 3.14

60 2057 | 12 |0.75] 24 | 050 | 16 | 0.75]1.00 20 3.61

65 2197 | 14 |0.75] 24 | 050 | 14 |1.00|1.50 21.67 4.50

70 2366 | 16 | 0.75] 24 [ 050 | 16 |1.00|1.50 23.33 5.34

75 25.35| 16 [1.00] 24 | 050 | 18 |1.00|1.50 25 6.56

80 27.04 | 16 [1.00] 24 [ 050| 20 |1.00|1.50 20 7.35

= 85 2345 | 16 | 0.75] 32 | 050 | 16 |1.00|1.50 21.25 7.06
g 90 2483 | 18 | 0.75] 32 | 050 | 18 |1.00|1.50 22.5 8.10
o 95 2621 | 16 |[1.00] 32 |[050| 20 |1.00|1.50 23.75 9.37
100 23.30 | 18 | 0.75] 40 | 050 | 18 |1.00|1.50 25 9.68

105 2447 | 18 [1.00] 40 [ 050| 20 |1.00|1.50 26.25 11.43

110 25.38 | 18 |1.00] 40 [ 050 | 16 | 1.50 | 2.00 275 12.50
115 23.19 | 18 |1.00] 48 |[0.75] 16 |1.00|1.50 28.75 14.64

120 2420 | 18 |1.00| 48 |[0.75| 18 |1.00|1.50 30 15.80

125 25.00 | 20 |1.00| 48 |[0.75] 16 |1.50 | 2.00 31.25 18.03

130 26.00 | 18 | 150 | 48 | 0.75| 18 | 1.50 | 2.00 325 21.10

135 2400 20 [ 1.00] 56 | 0.75| 20 | 1.00 | 1.50 33.75 20.21

140 2471 | 20 [ 150 | 56 | 0.75| 16 | 1.50 | 2.00 35 24.01

40 1381 | 12 | 0.75| 24 | 050 | 12 [0.75]0.75 20 2.04

45 1554 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 225 2.30

50 1727 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 25 2.55

55 1899 | 12 | 0.75| 24 | 050 ] 12 [0.75]0.75 275 2.81

60 2057 | 12 |0.75] 24 | 050 | 12 | 0.75]1.00 20 3.25

65 2229 | 14 |0.75] 24 | 050 16 | 0.75]1.00 21.67 4.08

70 2366 | 16 [ 0.75] 24 | 050 14 |1.00|1.50 23.33 5.03

75 25.35| 16 |1.00] 24 | 050 | 18 |1.00|1.50 25 6.56

80 26.67 | 16 |1.00] 24 | 050 | 14 | 150 2.00 20 7.24

= 85 2345 | 16 | 0.75] 32 | 050 ] 12 |1.00|1.50 21.25 6.31
J; 90 2483 | 18 | 0.75] 32 | 050 | 14 |1.00|1.50 225 7.30
I 95 26.21 | 18 |1.00] 32 | 050 ] 16 |1.00 | 1.50 23.75 8.86
100 23.30 | 18 | 0.75] 40 | 050 | 12 |1.00|1.50 25 8.35

105 2471 | 18 |1.00| 40 | 050 | 18 | 0.75]1.00 26.25 9.68

110 2563 | 18 |1.00 | 40 | 050 | 14 |1.00|1.50 27.5 10.52

115 23.39 | 18 |1.00| 48 | 0.75] 14 |1.00|1.00 28.75 13.30

120 2441 | 18 |1.00| 48 | 0.75] 16 | 1.00 | 1.00 30 14.29
125 2542 | 20 |1.00 | 48 | 0.75] 18 |1.00 | 1.00 31.25 15.74

130 26.22 | 18 | 150 | 48 | 0.75] 14 |1.00|1.50 325 17.96

135 2400 | 20 |1.00 | 56 |0.75] 12 |1.00 | 1.50 33.75 17.82

140 2489 | 18 [ 150 ] 56 [ 0.75] 12 |1.001.50 35 20.15
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Weight vs Span Length
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Figure 6-9 Steel Plate Girder Sections - 6 Foot Girder Spacing
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Figure 6-10 Steel Plate Girder Sections - 7 Foot 6 Inch Girder Spacing
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Figure 6-11 Steel Plate Girder Sections - 9 Foot Girder Spacing
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Weight vs Span Length
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Figure 6-13 Steel Plate Girder Section Comparisons
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6.5 Reduced Suite of Rolled Steel Girders

After developing the optimized rolled steel girder section for each bridge span and girder spacing
arrangement, a limited suite of rolled steel girders were selected as adequate sections for any of the
evaluated girder spacing arrangements and over the range of bridge spans evaluated. To determine which
girder sections would be included, all of the rolled girder sections were analyzed for a given span range
and the largest girder section from that range was selected. The span ranges were separated for three
different sets of girders: 5 selected sections, 7 selected sections and 10 selected sections. Each set of
girder selections added to the number of girder sections in the limited suite but also provided more
efficient designs for the bridges. In this sense, the 5 selected sections suite benefits the steel
manufacturers in that they can stock pile these 5 rolled girder sections to be sold as needed. The 10

selected section suite benefits the designer in that they have a more efficient bridge design.

The ranges for the initial set of 5 sections were selected by dividing the total span length range of
40 feet to 140 feet into divisions of 20 feet. The ranges for the set of 7 sections were selected by keeping
the first three ranges from the 5 selected sections and dividing the remaining ranges into 10 foot ranges.
The last suite of selected sections was developed by dividing the total range into 10 foot increments.
Table 6-9 through Table 6-11 present the results of these rolled steel girder selections. Figure 6-14
through Figure 6-23 present graphs showing the weights of the 5 selected sections compared to the
optimized designs. Figure 6-24 through Figure 6-27 present the additional selected sections that are
added to the suites between the 5 selected sections and the 7 selected sections. Figure 6-28 through
Figure 6-33 present the additional selected sections that are added to the suites between the 7 selected
sections and the 10 selected sections.
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Table 6-9 5 Selected Sections

Table 6-10 7 Selected Sections

Table 6-11 10 Selected Sections

Span Range | Limited Depth | Lightest Weight

40 ft - 60 ft W24x162 W36x135

60 ft — 80 ft W30x235 W36x210

80 ft — 100 ft W36x302 W44x262
100 ft — 120 ft WA40x397 W40x397
120 ft — 140 ft W40x593 W40x593
Span Range | Limited Depth | Lightest Weight
40 ft — 60 ft W24x162 W36x135

60 ft — 80 ft W30x235 W36x210

80 ft — 100 ft W36x302 W44x262
100 ft— 110 ft W40x362 W36x361
110 ft - 120 ft W40x397 W40x397
120 ft— 130 ft W40x503 W40x503
130 ft — 140 ft W40x593 W40x593
Span Range | Limited Depth | Lightest Weight
40 ft - 50 ft W21x132 W21x111

50 ft - 60 ft W24x162 W36x135

60 ft — 70 ft W27x194 W40x167

70 ft — 80 ft W30x235 W36x210

80 ft — 90 ft W33x291 W36x247

90 ft — 100 ft W36x302 W44x262
100 ft — 110 ft W40x362 W36x361
110 ft — 120 ft WA40x397 W40x397
120 ft — 130 ft W40x503 W40x503
130 ft — 140 ft W40x593 W40x593
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Figure 6-14 5 Selected Sections - Limited Depth (40 ft - 60 ft)
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Figure 6-15 5 Selected Sections - Lightest Weight (40 ft - 60 ft)
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Figure 6-16 5 Selected Sections - Limited Depth (60 ft - 80 ft)
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Figure 6-17 5 Sections - Lightest Weight (60 ft - 80 ft)

152



5

16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Weight (tons)

Sections - Range 3 Limited Depth

—&—6 ft Spacing
=—l—7.5 ft Spacing

=9 ft Spacing
=—==10.5 ft Spacing
W36x302

80 85 90 95 100

Span Length (ft)

Figure 6-18 5 Sections - Limited Depth (80 ft - 100 ft)
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Figure 6-19 5 Sections - Lightest Weight (80 ft - 100 ft)
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Figure 6-20 5 Sections - Limited Depth (100 ft - 110 ft)
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Figure 6-21 5 Sections - Lightest Weight (100 ft - 120 ft)
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Figure 6-22 5 Sections - Limited Depth (120 ft - 140 ft)
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Figure 6-23 5 Sections - Lightest Weight (120 ft - 140 ft)

155



30.00

25.00

20.00

15.00

10.00

Weight (tons)

5.00

0.00
100

105

110

115 120

Span Length (ft)

7 Sections - Range 4 & 5 Limited Depth

—4—06 ft Spacing
——7.5ft Spacing
=9 ft Spacing
=—==10.5 ft Spacing
W40x362
am'\\40x397

Figure 6-24 7 Sections - Limited Depth (100 ft - 120 ft)
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Figure 6-25 7 Sections - Lightest Weight (100 ft - 120 ft)
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Figure 6-26 7 Sections - Limited Depth (120 ft - 140 ft)
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Figure 6-27 7 Sections - Lightest Weight (120 ft - 140 ft)
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Figure 6-28 10 Sections - Limited Depth (40 ft - 60 ft)
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Figure 6-29 10 Sections - Lightest Weight (40 ft - 60 ft)
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Figure 6-30 10 Sections — Limited Depth (60 ft - 80 ft)
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Figure 6-31 10 Sections - Lightest Weight (60 ft - 80 ft)
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Figure 6-32 10 Sections - Limited Depth (80 ft - 100 ft)
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Figure 6-33 10 Sections - Lightest Weight (80 ft - 100 ft)
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6.6 Comparison to Other Standard Designs

In order to validate the designs developed in this research, comparisons were made between the
steel girder sections from this work and other available state standard designs. The standards used in
these comparisons include those of Texas, Oklahoma and Virginia as well as a set of pre-designed
sections developed by the American Iron and Steel Institute. The following sections present similarities
and differences between the bridge design parameters for each set of standard designs in comparison to
the girders designed in this study. Tables comparing the sections selected in the standard designs and the
designs of this research and figures comparing the weights of the standard designs and the designs of this

research are presented in each section.

6.6.1 Oklahoma Standards

The state of Oklahoma has one set of pre-designed rolled steel girders for a typical bridge cross-
section. Similar to the bridges in this research, Oklahoma’s standard bridges have a deck thickness of 8
inches, but no integral wearing surface is specified. The bridge overhang for the Oklahoma bridges is 3 ft
— 4 in. which is similar to the 3 ft — 3 in. which was used for this work. The haunch of the Oklahoma
bridges is 1 in not including the thickness of the top flange while the haunch thickness of this work is 2
in. including the top flange thickness. The major difference between the Oklahoma bridges and the
designed bridges of this work is in the girder spacing; Oklahoma uses 11 ft — 10 in. while the maximum
girder spacing of this work was 10 ft — 6 in. A table of the two sets of selected sections in this
comparison is presented in Table 6-12 and a graph comparing the selected section weights is shown in
Figure 6-34.

Table 6-12 WVU 10 ft - 6 in. / Oklahoma 11 ft - 10 in. Section Comparison

Span (ft) WVU 10 ft- 6 in. OK 11 ft-10in.
40 W24x84 W30x99
45 W30x90 W30x116
50 W30x108 W33x130
55 W33x118 W36x135
60 W36x135 W36x150
65 W40x149 W40x167
70 W40x167 W40x183
75 W36x182 W40x199
80 W36x210 W40x215
85 W36x231 W40x249
90 W36x247 W40x277
95 W40x249 W40x297
100 W44x262 W40x324
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WVU 10 ft - 6 in. / Oklahoma 11 ft - 10 in. Comparison
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Figure 6-34 WVU 10 ft - 6 in. / Oklahoma 11 ft - 10 in. Weight Comparison

6.6.2 Texas Standards

The state of Texas had three sets of standard bridge designs for three different bridge cross-
sections. All three bridge cross-section designs include 8 in. thick decks similar to the designs of this
work but do not specify an integral wearing surface. All three cross-sections include a 2 ft bridge
overhang compared to the 3 ft — 3 in. overhang of this work. The three Texas standard bridges have 2 in.
haunches that do not include the thickness of the top flange of the steel section, while the haunches of this
work are 2 in. including the top flange thickness. The set of girders from this work with 7 ft — 6 in. girder
spacing is compared to the Texas bridges with a girder spacing of 7 ft — 4 in. in Table 6-13 and Figure
6-35. The set of girders from this work with 9 ft girder spacing is compared to the Texas bridges with a
girder spacing of 8 ft — 8 in. in. Table 6-14 and Figure 6-36. The sets of girders from this work with 6 ft
and 7 ft — 6 in. are compared to the Texas bridges with a girder spacing of 7 ft in Table 6-15 and Figure
6-37.
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Table 6-13 WVU 7 ft - 6 in. / Texas 7 ft - 4 in. Section Comparison

25
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Total Weight (tons)
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Span (ft) WVU 7 ft-6in. TX7ft—4in.
40 W21x73 W24x104
45 W21x101 W24x104
50 W21x111 W24x104
55 W24x117 W24x117
60 W27x129 W33x118
65 W30x132 W33x118
70 W30x148 W33x130
75 W36x150 W33x141
80 W36x160 W40x149
85 W36x182 W36x170
90 W40x183 W40x199
95 W40x199 W40x215
100 W40x211 W40x215
105 W44x262 W40x249
110 W44x262 W40x277
115 W40x297 W40x324
120 W40x324 W40x362

WVU 7 ft - 6 in./ Texas 7 ft - 4 in. Comparison
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Figure 6-35 WVYU 7 ft - 6 in. / Texas 7 ft - 4 in. Weight Comparison
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Table 6-14 WVU 9 ft / Texas 8 ft - 8 in. Section Comparison

Span (ft) WVU 9 ft TX8ft-8in.
40 W24x76 W24x117
45 W27x84 W24x117
50 W30x99 W24x117
55 W30x116 W24x117
60 W33x118 W33x118
65 W36x135 W33x130
70 W40x149 W36x135
75 W40x167 W40x149
80 W36x182 W40x167
85 W36x210 W40x183
90 W40x211 W40x199
95 W40x235 W40x215
100 W40x249 W36x247
105 W44x262 W40x277
110 W40x297 WA40x277
115 W40x324 W40x297
120 W40x362 W40x324
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Figure 6-36 WVYU 9 ft / Texas 8 ft - 4 in. Weight Comparison
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Table 6-15 WVU 6 ft and 7 ft — 6 in. / Texas 7 ft Section Comparison
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Figure 6-37 WVU 6 ft and 7 ft — 6 in. / Texas 7 ft Weight Comparison

Span (ft) WVU >

6 ft 7ft-6in. 7t
40 W21x62 | W21x73 | W24x104
45 W24x68 | W21x101 | W24x104
50 W27x84 | W21x111 | W24x104
55 W30x90 | W24x117 | W24x104
60 W30x108 | W27x129 | W24x117
65 W33x118 | W30x132 | W33x118
70 W33x130 | W30x148 | W33x118
75 W36x135 | W36x150 | W33x118
80 W40x149 | W36x160 | W40x149
85 W40x167 | W36x182 | W36x160
90 W40x183 | W40x183 | W40x199
95 W40x211 | W40x199 | W40x199
100 W44x230 | W40x211 | WA40x199
105 W44x230 | WA44x262 | W40x215
110 W44x262 | W44x262 | WA0x249
115 W44x290 | WA40x297 | WA40x249
120 W44x335 | W40x324 | WA0x277
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6.6.3 Virginia Standards

The state of Virginia has a full package of standard bridge designs that do not meet current design
specifications. Comparisons were made with three sets of their pre-designed bridges. All three bridge
cross-section designs include 8 in. thick decks similar to the designs of this work but do not specify an
integral wearing surface. All three cross-sections include a 2 ft — 11 in. bridge overhang compared to the
3 ft — 3 in. overhang of this work. The Virginia standard bridges do not specify a concrete haunch
thickness, while the haunches of this work are 2 in. including the top flange thickness. The set of girders
from this work with 6 ft girder spacing is compared to the Virginia bridges with a girder spacing of 6 ft —
6 in. in Table 6-16 and Figure 6-38. The set of girders from this work with 7 ft — 6 in. girder spacing is
compared to the Virginia bridges with a girder spacing of 7 ft — 6 in. in Table 6-17 and Figure 6-39. The
sets of girders from this work with 9 ft girder spacing is compared to the Virginia bridges with a girder
spacing of 9 ft in Table 6-18 and Figure 6-40.

Table 6-16 WVU 6 ft / Virginia 6 ft — 6 in. Section Comparison

Span (ft) WVU 6 ft VAGft—6in.
40 W21x62 W24x76
45 W24x68 W27x94
50 W27x84 W30x99
55 W30x90 W30x116
60 W30x108 W33x118
65 W33x118 W33x118
70 W33x130 W33x118
75 W36x135 W33x118
80 W40x149 W36x135

166



WVU 6 ft / Virginia 6 ft - 6 in. Comparison
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Figure 6-38 WVU 6 ft / Virginia 6 ft — 6 in. Weight Comparison
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Table 6-17 WVU 7 ft — 6 in. / Virginia 7 ft — 6 in. Section Comparison

Span (ft) | WVU7ft-6in. | VA7 ft-6in.
40 W21x73 W27x84
45 W21x101 W30x99
50 W21x111 W30x116
55 W24x117 W33x130
60 W27x129 W33x118
65 W30x132 W33x118
70 W30x148 W33x118
75 W36x150 W36x135
80 W36x160 W36x135
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WVU 7 ft - 6in./ Virginia 7 ft - 6 in. Comparison
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Figure 6-39 WVU 7 ft — 6 in. / Virginia 7 ft — 6 in. Weight Comparison

Table 6-18 WVU 9 ft / Virginia 9 ft Section Comparison

Span (ft) | WVUOft | VAOQTft
40 W21x73 | W27x84
45 W21x101 | W30x99
50 W21x111 | W30x116
55 W24x117 | W33x130
60 W27x129 | W33x118
65 W30x132 | W33x118
70 W30x148 | W33x118
75 W36x150 | W36x135
80 W36x160 | W36x135
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WVU 9 ft / Virginia 9 ft Comparison
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Figure 6-40 WVU 9 ft / Virginia 9 ft Weight Comparison

6.6.4 American Iron and Steel Institute Standards

In 1995, the American Iron and Steel Institute published a set of pre-designed steel girder bridges.
These designs were developed using Load Factor Design as opposed to the Load and Resistance Factor
Design used in the designs of this research. Comparisons were made with three sets of their pre-designed
bridges. All three bridge cross-section designs include 9 in. thick concrete decks with a % in. integral
wearing surface compared to the designs of this work which has 8 in. thick concrete decks with a % in.
integral wearing surface. All three cross-sections include a 2 in. concrete haunch including the top flange
similar to the bridges designed in this research. The first set of designs have a girder spacing of 8 ft — 6
in. and an overhang of 3 ft — 6 ¥4 in. which were compared to the set of designs with a girder spacing of 9
ft and an overhang of 3 ft — 3 in. shown in Table 6-19 and Figure 6-41. The second set designs have a
girder spacing of 9 ft and an overhang of 3 ft — 3 in. which were compared to the set of designs with a
girder spacing of 9 ft and an overhang of 3 ft — 3 in. shown in Table 6-20 and Figure 6-42. The third set
of designs have a girder spacing of 10 ft and an overhang of 3 ft — 3 ¥ in. which were compared to the set
of designs with a girder spacing of 10 ft — 6in. and an overhang of 3 ft — 3 in. shown in Table 6-21 and
Figure 6-43.
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Table 6-19 WVU 9 ft / AISI 8 ft — 6 in. Section Comparison
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Figure 6-41 WVU 9 ft / AISI 8 ft — 6 in. Weight Comparison

Span (ft) | WVUO9ft | AISI8ft—6in.
40 W24x76 W27x84
45 W27x84 W30x99
50 W30x99 W30x116
55 W30x116 W33x130
60 W33x118 W40x149
65 W36x135 W40x149
70 W40x149 W40x167
75 W40x167 W40x183
80 W36x182 W40x211
85 W36x210 W40x235
90 W40x211 W36x260
95 W40x235 W36x300
100 W40x249 W36x328
105 W44x262 W36x359
110 W40x297 W36x393
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Table 6-20 WVU 9 ft / AISI 9 ft Section Comparison

Span (ft) | WVU 9ft | AISI9ft
40 W24x76 | W30x90
45 W27x84 | W30x108
50 W30x99 | W33x118
55 W30x116 | W36x135
60 W33x118 | W40x149
65 W36x135 | W40x167
70 W40x149 | W36x182
75 W40x167 | W36x210
80 W36x182 | W36x230
85 W36x210 | W36x256
90 W40x211 | W36x280
95 W40x235 | W36x300
100 W40x249 | W36x328
105 W44x262 | W36x359
110 W40x297 | W36x393
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Figure 6-42 WVYU 9 ft / AISI 9 ft Weight Comparison
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Table 6-21 WVU 10 ft — 6 in. / AISI 10 ft Section Comparison
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Span (ft) WVU 10 ft—6in. 10 ft
40 W24x84 W30x99
45 W30x90 W30x116
50 W30x108 W33x130
55 W33x118 W40x149
60 W36x135 W36x160
65 W40x149 W36x182
70 W40x167 W36x210
75 W36x182 W36x230
80 W36x210 W36x245
85 W36x231 W36x280
90 W36x247 W36x328
95 W40x249 W36x359
100 W44x262 W36x393
105 W40x324 W36x393
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Figure 6-43 WVU 10 ft — 6 in. / AISI 10 ft Weight Comparison
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6.6.5 Overview of Comparisons

Overall, the sections developed in this research are similar to the sections found in various bridge
standards. Comparing bridges with similar design parameters, the girder weights were found to be
similar. The greatest variations were found when comparing the sections of this study to those of the
Virginia and AISI standards. This variation may be attributed to the methods used to design the sections.
Virginia stated that their sections need to be updated for current design specifications, and the AISI

sections were developed using Load Factor Design.
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Chapter 7: Summary and Conclusions

7.1 Introduction

The objective of this research was to investigate economical steel solutions to the large number of
short span bridges in the country that are in need of repair or replacement. Chapter 3 presented the survey
that was performed to receive data from the state bridge departments on current bridge design practices
and preferences, specifically in the area of short span bridges. With this data collected, two courses were
pursued to find ways to increase the efficiency of designing and replacing the structurally deficient and
functionally obsolete short span bridges in the country. Chapter 4 presented the results developing a
collection of modular bridge elements and systems that can be applied to short span steel bridges.
Chapter 5 presented the grading system that was developed in order for professionals in the bridge
industry to determine which modular bridge system has the most promise for future development of
economical and efficient short span bridges. Chapter 6 presented the development of a set of pre-
designed steel bridge girders for a variety of bridge possibilities. Sections were designed using different
girder options, design approaches and bridge parameters to make a suite of pre-designed girders that can

meet the standard design practices of several bridge departments in the United States.

7.2 Standardized Short Span Modular Bridges

A collection of modular bridge elements and systems were collected, researched and evaluated.
This collection consisted of uses of modular bridge technology in bridge substructures, decks,
superstructures and in modular bridge systems that are comprised of multiple bridge elements. The
benefits and disadvantages of each element and system were presented in the areas of application,
constructability and research required for the system. Based on these benefits and disadvantages, a

general evaluation of each element and system was presented.

Following the principles of the Federal Highway Association’s Highways for LIFE initiative, a
system was created to allow professionals in the bridge industry to evaluate each major bridge system.
Based on the results of this grading process, an evaluation can be performed to assess which system has
the most promise for development of economical and efficient standardized bridge systems. These
standardized bridge designs can be used as a method to provide a more efficient bridge design process,

and the use of modular bridges have the potential to provide a more efficient bridge construction process.
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7.3 Standardized Short Span Steel Bridge Designs

Using conventional steel girder design approaches, optimized designs were developed for a variety
of bridges to be used in the development of a design aid for bridge engineers. In these designs, plate
girder sections and rolled steel girder sections were developed for bridges that spanned lengths of 40 feet
to 140 feet in 5 foot increments. To account for the variety of bridge cross-sections used by different
agencies around the country, four different girder spacing arrangements were used in the bridge designs: 6
feet, 7 feet — 6 inches, 9 feet and 10 feet — 6 inches.

The steel plate girder sections were designed using two material configurations: homogeneous and
hybrid. The homogeneous steel sections were made up entirely of 50 ksi steel plates. The hybrid steel
sections were made up of 50 ksi steel plates for the top flange and web and a 70 ksi steel plate for the
bottom flange. The rolled steel girder sections were designed with 50 ksi steel. The steel plate girder
sections employed limited plate sizes to take advantage of stock piling common plate sizes. A limited
suite of rolled steel girders were developed to provide a reduced number of girder sections for efficient

design and to allow stock piling of commonly used rolled sections.

7.4 Future Work

Research indicates that several bridge departments in the United States have either experience or
interest in the use of modular bridge systems. In the results of the web survey performed, modular bridge
systems were recommended by professionals in the bridge community to be the best option for
development into a set of standardized designs. Based on the design framework developed in this thesis,
it is suggested that future work is performed to develop a standardized set of plans for short span modular
bridge systems that would be applicable to a wide variety of bridge scenarios and to meet the design

standards of most state bridge departments.
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Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AIST] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 f.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part . General Information

Date: November 30, 2009

Time:

Agency / DOH: Alabama Departiment of Transportation

Name: John Black

Position / Title: State Bridge Engineer

Address: 1409 Coliseum Boulevard, Montgomery, AL 36110-3050

Phone: 334-242-6004

E-mail: blackj@dot.state.al.us

Other Information:




Part il. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 ft

80-100 ft

100-120 ft

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are amy
particular types of bridge component that you do not approve:

Circle Choice

Precast concrete
Decking Systems pancls
Steel stay-in-place

Other (list):

Railing/Guardrail Corict

Systems /New Jersey

shape

Nonealfowed

Topping/Wearing
Surfaces
o Fracture critical steel
Prestressed girder | girder
Bridge o
Superstructures
Abutments

Pier Systems

pile/conerete
pile/drilled shafl




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

For 2 lane facﬂlty, 40’ gutter to gutter, 7 foot gu'der spac n__g
For 4 lane facility, 44°. gutter to gutter, 8 foot girder: spacing

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

- _:..:_ ;-ape (bﬂlted Slde

drawings are

avallable for .theSe typ 68 truCtures P o8

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

In house programs, GTStrudl, L-Pile, LEAP, PSBeam, cfc;

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Standard AASHTO prestressed girder shapes

8. Do you use modular bridge systems?

Not at this time but are considering these

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc,

Not sure at this time.

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

ALD _’Tﬁ has not yet fuily implemented to LRFD: design so 1 am ‘not able to
comment on this question

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?



ably 'so as a sta 'g:-pomt anyway, ‘howev "'ALBOT dnes very. few short
llke th:s.

12.  What is your preferred material choice for short-span bridges? Why?

Concrete s econom,y (up_ frunt cost durmg constructmn} and less mamtenance
cost

13.  Are there any other comments that you have that you feel might be
relevant to this study?

none



14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:
ENR
‘Roads and Bridges
GOBrldges com

B Journal of Stmctural E
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
" Civil Engineering
CE News
e Others?

gmeermg

& 2 P O & 9 B & .8 @

e INDUSTRY CONFERENCES (name which ones)
e PROFESSIONAL ORGANIZATION NEWSLETTER?

s NACE?
e {thers?
« WEBSITES
. '*FHWA
¢ steel.org
e Steclbridges.org
e Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI} has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part . General Information

Date:  ld ,{O‘? fyaﬁ@""{
Time: {: 33 pon

Agency / DOH: C{?E“&t«\l M#C/i*’\%&i&c)ﬂ C /D T?(""ﬁ’uf S /%f’“ﬂc‘;!T““‘} aatihel
Name: /ddo\,%ii:_% DO N

Position / Title:

Address:

Phone: ﬁm?/% o5 -~ ?KB‘?Q

E-mail: "‘} Toa1s . f:u“ma[‘"%@ 'ad 4as5fo. 4O o

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, cte.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 f

80-100 ft

100-120 fi

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice
Cast-in-place
concrete
(Precast concr: ete} Qif\&ﬂf est
Decking Systems “.panels__.-
Steel stay-in-place | puHeua stey-rn-
formwork Place. PNy o
_ (feeson = mnspechos
Other (list): 4
Railing/Guardrail
Systems
vses,  wakerprest
Meminfane. ;@M
Topping/Wearing a6 {}m%‘r asphalt § conuede
Surfaces by hg,? cascHin
Mfg P?ﬂ LoTERIen | c:&;%ﬁ’ %‘f‘“
1 b )
% § mﬁéﬁiﬂ
&eﬁ/ﬂk %V"‘e{‘/gﬁl
Bridge U 1h ,gﬂ'“ ‘
Superstructures o ”
Abutments
Pier Systems




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

Aiﬁﬁ e (5 @éwmfed WT%@ 2 @{@%wg P E/\sﬁh {R’}f
deferds on WHERE I s

5. Do you have different design specifications for low-volume roads versus
high-velume roads? If so, what are they?

e

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

SAP, RiSA, Fxcel, tn-house  Visosd BASIC apps

7. Do you wse any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

AT®)

8. Do you use modular bridge systems? Mﬁlg meelo lar Systents

54 £ S q ey /fog@fmar sibvafre ag Fomf Cotl flya g
= i Stancderaf.

9. If a best practices manual for accelerated construction/modular bridge bri 6{3’85
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

’“"/i{ /A ~




10. De you use the AASHTO LRFD specified load factors/combinations or

different load factors/combinations? If different, what are they?

vse. AsHTO  LRED

A pilany  cases the.  desma vehice s

nALCIA lewwne dve Yo e
e b ﬁc{ﬁ ¢

11.

applcschion  of

Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

not {@dgv

12.  What is your preferred material choice for short-span bridges? Why?

L

2 )M‘?"@ef A% @Hm@@fﬁ

13.  Are there any other comments that you have that you feel might be
relevant to this study?

T 4he <teel ad ostry  peere  do  qet
e ;@s‘”‘iw«:\

lowegee], Tt
Mole.  comPetitive. aateriel

wouled e come e

o hore




14. What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)

¢ INDUSTRY PUBLICATIONS/WEB SITES:

@

[ ]

e & @ &

ww  Wilhean

ENR«" -

Roads and Bridges ~~
GoBridges.comv"

Better Roads (BetierRoads.com)
Journal of Structural Engineering «
Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

Others?

INDUSTRY CONFERENCES (name which ones)
PROFESSIONAL ORGANIZATION NEWSLETTER?

NACE?
Others?

WEB SITES

FHWA
steel.org
Steelbridges.org
Others?

T comtess o Yeelhniedl

1xf oo

(o cxample | @ problem  witih o carheolar

equect W\\j
LUPP Lieel
Cayeckion

we_  uadl cotact e

vreversety  whe

the  (eleacch ek werd  behmd et



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
mproved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected stecl beam sizes and shapes for given span

lengths,

Part |. General information

Date: 11/30/2009

Time: 10:00AM

Agency/ DOH: ADOT

Name: Pe-Shen Yang

Position / Title: Assistant State Bridge Engineer

Address: 205 S. 17™ Ave., Mail Drop 613E, Phoenix, AZ 85007

Phone: 602.712.8606

E-mail: pyang@wazdot.gov

Other Information;




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, ete.).

2. Hinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

< 40 ft

40-60 | 2
60-80 fi 2
£0-100 fi

100-120 fi

120-140 ft ,




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Castein-plice
- congrete

Precast concrete

Decking Systems panels

Steel stay-iti
~formwork

Other (list):

Railing/Guardrail F-Shape Concrete

g Barrier
ystems NCHRP 350
Topping/Wearing
Surfaces 2" Wearing Surface
Bridge - Steel
Superstructures - Concrete
- Prestressed
Concrete
Concrete full weight
Abutments Or

Stub Abutment

Steel (H-pile) or

Pier Systems Congcrete




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

No

5. Do you have different design specifications for low-volume roads versus
high-velume roads? If so, what are they?

No

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

___Conbox, Conspan, MDX, GT-Strudl, PC Frame, RC Pier and Virtis.

7. Do you use any bridge design/component standards {or templates)?
Examples may include beam sizes for different span lengths and roadway

St ERLE

widths. If you have any, are they available on the weh?

No

8. Do you use modular bridge systems?

No

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Yes




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Yes, AASHTO LRFD Design Specifications.

1. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes

12, What is your preferred material choice for short-span bridges? Why?

Concrete due to its availability locaily.

13. Are there any other comments that you have that you feel might be
relevant to this study?




14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢« INDUSTRY PUBLICATIONS/WEB SITES:
e ENR
Roads and Bridges
GoBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
Others?

» INDUSTRY CONFERENCES (name which ones)
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
s NACE?

¢ Oihers?

s WEB SITES

FHWA
steel.org
Steelbridges.org
Others?
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Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr, Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.c. bridgés up to 140 f.) and
a table outlining suggésted pre-selected steel beam sizes and shapes for given span
lengths.

Part I. General Information

Date: fEZ2/07

Time;

Agency / DOH; /4¢/{aﬁ5a.r State /L/éygwy 37}1&;:;;4. ﬂ{,ﬂ)"'
Name: Charles £74s

Position / Title:  SfafF 5 m;ﬂlge Dc.‘.fég.n Ej‘?’q 1HEe

Address:
Phone: S0/~56F-23%
E-rnail: rf't':/f, E//U'@"” ol Fansas /”;?éw{,bfﬁ-fom

Other Information:




Part li. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, ete.).

See Spreadshect

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 ft

80-100 ft

100-120 £t

120-140 ft




3. For the following bridge components, please specify whether you have a
preferved/specified type of design and whether or not there are any
particular types of bridge component that you do net approve:

Circle Choice AHTD
ast-in-place
oncrete
Precast concrete
Becking Systems panels '
teel stay-in-place )
<M-~/
Other (list):
/%u/ J erse y
Railing/Guardrail Shape (
Systems -
ARTD fes igns
, . for a ﬁiy__ﬁ&
Topping/Wearing — Z " Asphn )}
Surfaces wewring surfuce|
Cos? /n place SI P Ermwerk
. Concrete cJeCk.S re uft”?d ove r
Bridge with steel or Rarlrvad of roaduy,
Superstructures Concrete oinders optienal ofhersisel
4 Vsed almest
exclusively
Cast /4 ,ﬂfrﬁtf’—;
Conce "7{2’-, Sostogt
Abutments with steel or
Con crefe fnh'ng.
B Cas?t ;a Place Occasiona |
Con c-re“f“e‘{cz SP ‘ diitled shaF+s
: . LY ididfﬂl" 2 i,
Picr Systems ot oTP o !/W”ﬁf
& ﬁ@'ﬁ'ﬂﬁ kS




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

/%\ue not- Jevz/a,oec/ any For {RFD émt Sorte

patterny can be seen on Syrean-Aaef
[

3. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

LRFD  fr 1l pew c:/es;érm.

TL-% /L’ﬁeffﬂg For ol f‘ai);'ﬂy (almos? exelus ve)

6.. Do you use any bridge analysis or design software? If so, what brand of
software is used?

SO X - Steel Bearn Des/gn ’, Ben H"’,Y/{"”"“g""” for
Cont. Girder 409;;‘?.;,; 5@*/9}//7\@' Prer For  SubstruneFure ﬁﬁf?’yﬂ.

7. Do you use amy bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths, If you have any, are they available on the web?

pa ﬁ’ﬂ% “Ase earn .
F

8. Do you use modular bridge systems?
Mo

9. I a best practices manual for accelerated construction/meodular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

LRFD

1i. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

May be
7
12. What is your preferred material choice for short-span bridges? Why?
Steel Beams v fine. Dec # combrl Jevel %
Cos?

t3. Are there any ofher comments that you have that you feel might be
relevant to this study?




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:

EN

oads and Bridges

@ &« & @ & & & © @ 9

GoBridges.com
Better Roads (BetferRoads.com)
Journal of Structural Bngineering
Transportation Builder
Public Works Magazine
Engineering Journal
 Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineerin

]

CE News
Others?

¢ INDUSTRY CONFERENCES (name which ones)
» PROFESSIONAL ORGANIZATION NEWSLETTER?

NACE?
Othexs?

e WEB SITES
Ce___steelorp

Steelbridges.org
Others?



Research Statement

The Federal Highway Administration in conjunction with the American Tron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 f&.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part l. General Information

Date:  12/29/2009

Time:

Agency / DOH: California Department of Transportation

Name: Lian Duan

Position / Title: Senior Bridge Engineer

Address: 1801 30 Street, MS9-FMII 1/5C, Sacramento, CA 95816

Phone: 916-227-8220

E-mail: Lian Duan{@dot.ca.gov

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. Hinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 fi s 75
40-60 fi o3 13
60-80 fi 20 15
80-100 fi T 2
100-120 ft e 26
120-140 fi 296 35




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-in-place
concrete
Precast concrete
Decking Systems

Steel stay-in-place
formwork

Other (list):

Railing/Guardrail

Concrete Barrel
Systems

Topping/Wearing
Surfaces Concrete

Bridge I-beam
Superstructures

Abutments Seat Type

Pier Systems Concrete




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

Neo

5. Do you have different design specifications for low-volume roads versus
high-velume roads? If so, what are they?

California Bridge Design Specifications, LFC Version, April, 2000.
http://www.dot.ca.gov/hqg/esc/techpubs/manual/bridgemanuals/bridge-design-
specifications/bds.html

California Amendments (20608) to AASHTO LRFD Bridge Design Specifications,
4" Edition (2007)
http://www.dot.ca.gov/hg/esc/techpubs/manual/brideemanuals/ca-to-aashto-Irfd-
bds/caalbds v4.html

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

MDX

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths, If you have any, are they available on the web?

No.

8. Do you use modular bridge systems?

_Sometime for temporary bridges

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete.



Pre-selected beam size, cross sections and all superstructure details.

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Yes - some specified LRFD load factors and combinations are used.

No. - See California Amendments (2008) to AASHTO LRFD Bridge
Design Specifications, 4™ Edition (2007)
http://www.dot.ca.cov/hg/esc/techpubs/manual/bridgemanuals/ca-to-aashto-Irfd-
bds/caalbds v4.html

11, Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes,

12.  What is your preferred material choice for short-span bridges? Why?

Depends on so many factors. Precast prestressed concrete may be more
economical and better to maintain.

13. Are there any other comments that you have that you feel might be
relevant to this study?




14.  What are your meost important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:
¢ [ENR
e Roads and Bridges
¢  (oBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
e CE News

® & & o & & 9

¢ INDUSTRY CONFERENCES (name which ones)
Western Bridge Engineers’ Seminar
World Steel Bridge Symposium

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

¢ NACE?
e Others?
e WEB SITES
e FHWA
e steelorg
¢ Steelbridges.org
e  Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AIST Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: December 3, 2009

Time: 9:05 AM

Agency / DOH: Colorado DOT

Name: Teddy Meshesha

Position / Title: Staff Bridee/ PEI

Address: 4201 E. Arkansas Ave, Rm# 107
Denver, Colorado 80222

Phone:  303-757-9046

E-mail: tawedrose.meshesha@dot.state.co.us

Other Information:



Part ll. General Questions

L. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
vou can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. N information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 fi 17 2
40-60 ft 9 0
60-80 ft 1 |
7
$0-100 fi 0
100-120 &1 7 1
120-140 17 0
5140 ft 7 6

The figures given are for the last 3 years and total bridge length. The number of
bridges and length vary widely from year to year. A given bridee can have spans of
different lengths, therefore total bridee length given here,




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-in-place
concrete

Precast concrete

Decking Systems panels

Steel stay-in-place
formwork

Other (list}):

All of the above

See the link
Railing/Guardrail | http://www.dot.state.co.us/Bridge/Worksheets/DGN/Sheet B-

Systems 606-10.dgn

-membrane & HBP generally preferred.

-thin bonded overlay.

-bare deck often used when approach roadway is bare
Topping/Wearing | concrete.

Surfaces
Bridge No preference
Superstructures

No preference
Abutments

Pier Systems No preference




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

No. Developing for steel, See the link
htip:/www, dot. state. co.us/Bridge/Desion Manual/dm  s09.pdf

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

No

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Opis/Virtis, MDX, Larsa, LEAP products

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

See 4 above

8. Do you use modular bridge systems?

Modular combined deck & girder systems only occasionally used.

9. H a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Qut-to-Qut Width, Length, Depth of superstructure, etc

10. Do you use the AASHTO LRFD specified foad factors/combinations or
different load factors/combinations? If different, what are they?

As specified by AASHTO specs.

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes



12. What is your preferred material choice for short-span bridges? Why?

No Preference, designers are required to consider steel, CIP and Precast
concrete,

13. Are there any other comments that you have that you feel might be
relevant to this study?




14. What are your most important sources for bridge design and construction
technical information and industry news? AASHTOQ, FHWA, NSBA, PCI, and other
industry Organization such as AISI.

(Circle which are relevant)
 INDUSTRY PUBLICATIONS/WEB SITES:
ENR
Roads and Bridges
GoBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engincering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
Others?

& & & & & ® & @ o

¢ INDUSTRY CONFERENCES (name which ones)
¢  PROFESSIONAL ORGANIZATION NEWSLETTER?

¢+ NACE?
¢ Others?
e WEB SITES
e FHWA
o steelorg
e Steelbridges.org
e QOthers?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute {AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
condugct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part l. General Information

Date: 11/16/09

Time: 11;20AM

Agency / DOH: Delaware Department of Transportation

Name: Jiten K. Soneji

Position / Title: Bridge Design Engincer

Address: DelDOT

P.OBox 778, Dover, DE 19903

Phone: (302) 760-2299

E-mail: jiten.soneji@state.de.us

Other Information;




Part ll. General Questions

L. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. Ifinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft 1

60-80 ft 1 1
80-100 ft

100-120 ft 1

120-140 1




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-in-place
concrete

Precast concrete

Decking Systems panels

Steel stay-in
formwork

Other (list):

Railing/Guardrail Concrete F-Shape
Systems barrier

Topping/Wearing Concrete deck

Surfaces
Steel beamy/girder,
Bridge prestressed concrete
Superstructures bulb-t, prestressed
concrete box
beam/voided slab
Full-height and
half-height integral,
full-height and half-
Abutments

height cast-in-place,
stub abutments
behind MSE walls

Pile bents, concrete Integral piers are
columns

Pier Systems allowed but not
preferred




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

No standards. Our Bridge Design Manual gives ranges for what is
acceptable.

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

We follow the AASHTO Green Book and use AASHTO’s design guide
for low volume roads where
necessary

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

PSLRFD, STLRFD, PAPIER, DESCUS, MERLIN-DASH, PGSUPER,
QCONBRIDGE, BRASS, STAAD

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

No

8. Do you use modular bridge systems?

We use prefab bridges for pedestrian bridges. We have used ACROW
bridges for emergency bridge replacements in the
past.




9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see incladed? For example
pre-selected beam sizes, cross-sections, etc.

16. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

We strictly adhere to AASHTQ LRFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes

12. What is your preferred material choice for short-span bridges? Why?

Prestressed adjacent box beams due to cost effectiveness, case of
construction, and low profile

13.  Are there any other comments that you have that you feel might be
relevant to this study?




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:
s ENR
Roads and Bridges
GoBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
Others?

e o @

¢« INDUSTRY CONFERENCES (name which ones)
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

o NACE?
s  Others?
e WEB SITES
e FHWA
o steelorg
s Steelbridges.org
e Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: November 12, 2000

Time;

Agency/DOH: FDOT

Name: Robert Robertson

Position / Title: State Structures Design Engineer

Address: 605 Suwannee St MS 33

Phone: (850) 414-4267

E-mail: Robert.Robertson2@dot.state.fl.us

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
vear along with their respective span lengths, whether they are simple or
continueus span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. I information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 ft

80-100 ft

100-120 fi

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Cast-in-place

Precast panels with
toppings

Decking Systems concrete
Permanent precast
i systems
Railing/Guardrail Ca‘st in-place
Systems concrete
Topping/Wearing None used
Surfaces
Bridge Precast beams with
Superstructures CIP decks
Abutments

Cast-in-place
concrete

Pier Systems

Cast-in-place
concrete

Precast allowed
but is not usually
economical choice




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

___no, each bridge
optimized

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

all bridges built to LRFD

standards

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Florida has a family of precast prestressed girders from 36” to 78 height
spanning to over
17

8. Do you use modular bridge systems?

used very rarely but are
alfowed

9. Tf a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-sefected beam sizes, cross-sections, etc.



predetermined sizes rarely take advantage of optimization and thus can
lead to cost increases. We would be interested in evaluation the manual for
possible
use

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Standard
LRFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

—..FDOT rarely uses steel beams for any short span bridge. Concrete is
cheaper

12. What is your preferred material choice for short-span bridges? Why?

_Precast prestressed Concrete due to initial cost and is essentially
maintenance
free

13.  Are there any other comments that you have that you feel might be
relevant to this study?




14.  What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
¢+ [INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridges

GoBridges.com

Better Roads (BetterRoads.com)

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering

CE News

Others?

s INDUSTRY CONFERENCES (name which ones)

o PROFESSIONAL ORGANIZATION NEWSLETTER?
e NACE?
s  Others?

e WEB SITES

FHWA
steel.org
Steelbridges.org
Others?

® @& & @



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
mmproved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: May 4, 2010

Time: 5:30 P.M,

Agency / DOH:  Georgia DOT

Name: Paul V. Liles, Jr.

Position / Title: State Bridge Engineer

Address: 600 West Peachtree Street. 24 Floor

Atlanta, GA 30308

Phone: (404) 631-1882

E-mail: pliles@@dot.ga.cov

Other Information:




Part li. General Questions

L. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure cheoices,
substructure and pier choices, number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft 0 0
40-60 ft 1 0
60-80 ft 0 0
80-100 ft 0 0
100-120 3 0
120-140 ft 0 0




3. For the foliowing bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Decking Systems

Circte Choice

Cast-in-place
concrete

Steel stay-in-place
formwork

Railing/Guardrail
Systems

Concrete Barrier

Low maintenance

Topping/Wearing
Surfaces

None

Bridge

Superstructures PSC Beams w/
conerete deck
Concrete abutments

Abutments

Pier Systems

Concrete bents
Pile bents




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

None

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

low volume road bridges are slightly narrower than high volume road
bridges.

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Yes,
In-house-nrograms

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengihs and roadway
widths. If you have any, are they available on the web?

No

8. Do you use modular bridge systems?

No

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

No, no_ preference




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

AASHTO LRFD

11. Would a table cutlining pre-selected steel beam sizes and shapes for given

span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Perhaps it might be useful

12.  What is your preferred material choice for short-span bridges? Why?"

PSC Concrete - because it is low maintenance

13. Are there any other comments that you have that you feel might be

relevant to this study?

None




14, What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
» INDUSTRY PUBLICATIONS/WEB SITES:

@ & ® & & €& @ 9

ENR - XX

Roads and Bridges
GoBridges.com

Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder

Public Works Magazine
Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

Others?

e INDUSTRY CONFERENCES (name which ones) AASHTO, TRB,

ASBI

* PROFESSIONAL ORGANIZATION NEWSLETTER? ASBI

NACE?
Others?

s WEB SITES - None

FHWA
steel.org

Steelbridges.org
Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target arcas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part |. General Information

Date:

Time:

Agency / DOH: Hawaii DOT

Name: Paul Santo

Position / Title: Bridge Design Engineer

Address: 601 Kamokila Blvd., Rm, 611

Kapolei, Hawaii 96707

Phone: 808-692-7611

E-mail: paul.santo@hawaii.gov

Other Information:




Part [I. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. I information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 f

40-60 ft 0

60-80 ft 0

80-100 ft

100-120 £

120-140 ft




3. For the following bridge components, please specify whether ylou have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that yeu do not approve:

Circle Choice

Cast-in-place

Decking Systems concrete

Railing/Guardrail CIP Concrete

Systems

Topping/Wearing CIP Concrete

Surfaces

Bridge Precast prestressed

Superstructures girders with CIP
concrete deck slabs.
CIP Concrete

Abutments

, CIP Concrete
Pier Systems




Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

No

Do you have different design specifications for low-volume roads versus
high-velume roads? If so, what are they?

No

6.

Do you use any bridge analysis or design software? If so, what brand of
software is used?

SAP2000 for analysis & BRASS for load rating

7.

Do you use any bridge design/compenent standards (or templates)?
Examples may include beam sizes for different span lengths and readway
widths. If you have any, are they available on the web?

No

8.

9.

Do you use modular bridge systems?

Generally use ACROW for temporary bridges.

If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete.

No preference,




AASHTO LRFD

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

11, Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes

12.  What is your preferred material choice for short-span bridges? Why?

For permanent bridges, we use concrete. The main reason is maintenance.

13.  Are there any other comments that you have that you feel might be
relevant to this study?




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridges
GoBridges.com

Better Roads {BetterRoads.com)
Journal of Structural Engineering
Transportation Builder

Public Works Magazine
Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

Others?

Hoads and Bridges, Better Roads, PCI Journal, Concrete International,

¢« INDUSTRY CONFERENCES (name which ones) AASHTO
Subcommittee on Bridges and Structures Meeting
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

NACE?
Others?

¢« WEB SITES

&
L
*®

FHWA
steel.org

Steelbridges.org
Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part . General Information

Date: 11-16-09

Time:

Agency / DOH: Idaho Transportation Department

Name: Matt Farrar

Position / Title: State Bridge Engineer

Address: PO Box 7129

Boise, ID 83707

Phone: 208-334-8538

E-mail: matt farrar@itd.idaho.gov

Other Information:




Part ll. General

uestions

1.  If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

Number of Bridges '~ | W/ Steel Superstriiefures.

7 1
w0601 , D | @
60-80 ft 2z @
80-100 ft 7 @
100-120 ft B
120-140 ft g /4;} 2111 @

O,



3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

‘Bridge Component. | Prefércnce -

Circle Choice

sipproved | Brief Explanation

e
| Cast-in-place
concrete

/ ,i;;y/faz/é?e’ aven'f /(wa /:34/
Precast concrete <
Decking Systems panels

Steel stay-in-place | | {,’.& co2l ret ;(%5,
formwork % Viggsed biy dombrethors

s
Other (list): 4% meve S frordasis

Railing/Guardrail &”‘(‘5"!“‘ ) Jorarally porf
e #""":Zé"" ’”j’/ 4 | wews! as vz ﬁw/ﬂa//j

P&‘fﬁ‘;mgi e
Topping/Wearing - | — Wé lee b
Surfaces /n
preafregect

Bridge W
Superstructures W wi fis

revise 49 fdp'

Abutments s Vd /¢

Wall f&i‘f/’i
Pier Systems Hamimer hawd,
ﬁfw Firr

/%Zv :?s’!;?‘i{.:

{0/




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.
Ne

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?
Ne, LRPD H-97

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Vﬁv’?’%@ wiclloy 10 foyte W@é@/ /éf /,yx%ﬁ@&éé
W/

Lnolin  Ape

4 /

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?
rn;*f S0 ,wgaé» . ez

/ £
8. Do you use modular bridge systems?
e
9. If a best practices manual for accelerated construction/modular bridge

systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

f}ﬁé%%ma!é&zé % [‘;f




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

we were A

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

No

12. What is your preferred material choice for short-span bridges? Why?

fprgwfrmw/ Wﬁw (ensAk g.wm ) Jyrotple

13. Are there any other comments that you have that you feel might be
relevant to this study?




14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
. IW&&T&UBL!CATI{)NWEE SITES:

¢ Roads and Bridges

e GoBridges.com

e Better Roads (BetterRoads.com)
e Journal of Structural Engineering
o Transportation Builder
e Public Works Magazine

e Engineering Journal

e Public Roads

e Design Engineering

. Gevermnent Engmeenng (GovEngr.com)
L

L 4

L

W
mﬂé’ﬂﬁ /
Wl st e éf%m

e INDUSTRY CONFERENCES (name which ones)
o PROFESSIONAL ORGANIZATION NEWSLETTER?
s NACE?

e Others? juze.

e WEBSITES
¢ FHWA
e steel.org
e Steelbridges.org
e Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part l. General Information

Date: May 12. 2010

Time:

Agency / DOH: Structural Services / INDOT

Name: Anne Rearick

Position / Title: Manager

Address: IGCN Room N642. Indiana Department of Transportation,

100 N. Senate Ave., Indianapolis, IN 46204

Phone: 317-232-5152

E-mail: ARearick @indot.in.gov

Other Information:




Part ll. General Questions

1.  If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

Length Category Number of Bridges W/ Steel Superstructures
9 INDOT 0 INDOT

<40 ft 4 Local Agency 0 Local Agency
4 INDOT 0 INDOT

40-60 ft 1 Local Agency 0 Local Agency
14 INDOT 0 INDOT

60-80 ft 9 Local Agency 1 Local Agency
6 INDOT 0 INDOT

80-100 ft 5 Local Agency 0 Local Agency
5 INDOT 0 INDOT

100-120 ft 5 Local Agency 0 Local Agency
3 INDOT 1 INDOT

120-140 ft 5 Local Agency 0 Local Agency
42 INDOT 6 INDOT

> 140 ft 7 Local Agency 0 Local Agency
83 INDOT 7 INDOT

Totals 36 Local Agency 1 Local Agency




3.  For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Brief
Explanation

Bridge Component  Preference Types

Disapproved

Circle Choice

Cast-in-place concrete

Full depth not
Precast concrete panels allowed
Decking Systems ’
Steel stay-in-place
formwork
Other (list):
Railing/Guardrail Concrete Barrier
Systems
Asphalt
. . No toppings on new overlays are not
gOI}P ing/Wearing construction normally
urtaces permitted
RC Slab
Post-Tensioned Slab
Prestressed Beams
Bridee P-T Beams
g Segmental Box Girders
Superstructures Steel Beams
Steel Welded Plate Girders
Structure under fill
Integral End Bents
Abutments Semi-Integral End Bents

Cantilever Abutment

Pier Systems

Wall Piers
Hammerhead Piers
Column and Cap Piers




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

No

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

NHS routes have an importance factor of 1.05 , we also have some dimensional

criteria that change based on 3R and 4R roadways, and some routes that allow

different design truck axle loads and spacing.

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Merlin-Dash

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

No

8. Do you use modular bridge systems?

No

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Connections / Bridge Seats required for attachment to substructure units.

Loads to be resisted by the substructure unit. Consider the effect that the

modular unit might have on seismic loading criteria.




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Yes

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

This would be helpful for cost comparisons when determining structure type

to use during project development.

12. What is your preferred material choice for short-span bridges? Why?

We don’t have a preferred material for short span bridges. The type of

structure selected is based on historical cost data.

Our data indicates it is cost-effective for our agency to use prestressed

concrete beams for our superstructures at this short span range.

13. Are there any other comments that you have that you feel might be
relevant to this study?

In our situation, we might benefit more from effort by the industry to help us

minimize bid costs at larger span lengths. Steel in our experience has trouble

competing at the larger span lengths where the steel industry normally expects

to be successful in bidding competitions.




14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridges
GoBridges.com

Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder

Public Works Magazine
Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

Others?

AASHTO publications
AISC publications

Modern Steel Construction
Structure (SEI)

other DOT Design Manuals
misc internet sites

e INDUSTRY CONFERENCES (name which ones)

AASHTO Conferences
FHWA Courses

e PROFESSIONAL ORGANIZATION NEWSLETTER?

NACE? No
Others?

e WEB SITES

FHWA
steel.org
Steelbridges.org
Others?

AISC (NSBA)



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
[nstitute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Kar] Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
stady and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected stecl beam sizes and shapes for given span

lengths.

Part |. General Information

Date: 12-3-09

Time: High Noon

Agency / DOH: Office of Bridges and Structures, Iowa DOT

Name: Dean Bierwagen

Position / Title: Final Design Section Leader

Address: 800 Lincoln Way, Ames, A 50010

Phone: 513-239-1174

E-mail: Dean.Bierwagen@dot.iowa.gov

Other Information:




Part Ii.

Generai Questions

If possible, please provide a list of bridges built in your region in the past
vear along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general infermation
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

t 0 0
40-60 ft 0 0
60-80 ft 0 0
80-100 ft 1-Cont Conc Slab 0
>100-120 ft 8- Cont Cone Slab 0
>120-140 3-Cont Conc Slab 0




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particalar types of bridge component that you do not approve:

Decking Systems

Circle Choice

Cast-in-place
concrete

Steel stay-in-place
Formwork are not
allowed

Precast concrete

Panels stay in
place forms-on low
volume roads only
for prestressed

only. Not allowed
on sieel beams,

Some steel rails for

Railing/Guardrail F Section barrier e i
) ; special situations,
Systems rail :
urban or aesthetics
For special
' HMA deck overlay is | situations such as
Topping/Wearing " not allowed long bridges
Surfaces Assume }2in overlays (two-
wearing surface in course deck) ma
CIP deck course deck) may
be nsed
Prestressed beam or g toel beams
Bridge cont. conc. Slab fome s ?"{ oa
Superstructures bridges OF specia
stfuations.
Stub or Semi-
Integral Abutments intepral Abutments
Abutments for special

sttuations (high
skews or long
hridoes)

Pier Systems

Tpier (Hammer
Head), Frame Piers
{multi column), Pile
bents,

Spread footings on
rock only,




4. Do you have typical standards for cross-section widths and girder
spacings? I so, please provide,

See web site listed below for standard cross sections

ftp://165.206.203.34/dotmain/bridges/standards/english/EnglishintegralBridges.pdf

3. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

Use precast panels on low volume roads only. .- - { Formatted: Indent: Left: 0", First E
line: 0.25"

(N

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Yes, Conspan, RCPier, QCon, Merlin Dash, Steelbridge, PCA Column,

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Yes, see web site lsted below.
hetp://www iowadot. gov/bridge/v8ebrestd.him

8. Do you use modular bridge systems?
Have only used modular bridge systems in research projects or special cases. Not

typically used.

9. I a best practices manuat for accelerated construction/modular bridge
systems was developed, what would yeun like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Yes, precast deck panels, precast abutment details, and precast pier details (including
columns, pier caps, and footings.

10. Do you use the AASHTO LRFD specified.load factors/combinations or
different load factors/combinations? If different, what are they?



Use only AASHTO LRFD specified loads for new bridges, Use Iowa legal loads for
SOINE repairs.

1. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

No, typically steel welded plate girders beams are used in unusual situations for span
arrangement, clearance, etc. In addition, already have standards available for rolled
sections from 160 to 340 £,

12. What is your preferred material choice for short-span bridges? Why?

Continuous concrete slab or prestressed concrete beams are the most economical for
short spans,

13.  Are there any other comments that yon have that you feel might be
relevant to this study?

e { Deleted: .

e




14, What are your most important sources for bridge design and construction

technical infermation and industry news? (Circle which are relevant)
INDUSTRY PUBLICATIONS/WEB SITES;

SEE LIST BELOW:

e # ¢ # © @ ® 9

AASHTO LRFD specifications

AISC manual

PCL journal

ASCE Bridge Journal

ASCE Structural Journal

NCHRP publications

ACI Code and publications

PCI Bridge Design Manual

NSBA pubtications and examples

Iowa Highway Research Board publications
Examples and research publications from other State DOT’s

INDUSTRY CONFERENCES (name which ones)

SEE LIST BELIOW:

ASCE yearly structures conf,

PCI yearly conference

NSBA yearly conference

Transportation Research Board yearly conference

ROFESSIONAL ORGANIZATION NEWSLETTER?

@

Others?

WEB SITES

" & @ @ O & & @

FHWA

AASHTO

NCHRP

www.steel,org

www, Steelbridges.org
WWW.pci.org

other DOT web sites

other states DOT’s research sites
product sites



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute {AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140°t.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: November 13, 2009

Time:

Agency / DOH: Kansas Department of Transportation

Name; Johin P. Jonss

Position / Title: Manuals, Modeling a& Policy Engineer, State Bridge Office

Address: 700 SW Harrison 5t, Elsenhower State Office Building,

Topeka, KS 665603

Phone: {785} 368-7175

E-mail; Honeseksdot.org

Other Information:




Part ll. General Questions

If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continucus span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

Use 5-year average (2004-2008). Include only Open Spans < 140" in total Length.

[State System only)

Structurai Simple or Width Painted or ADT Number Deck Wearing | Beam Ske Spans Sub Rail
Type Continuous Qw0 Weathering of Lanes Material Surface & Spacing Type Type
PBMS 5 - Curve 32 n/a 510 2 CEPO nfa K3 64.5 Pile 32"C
PBMS S 94.9 nfa 20,970 4 CEPD SFO Ka+3" 100.9 Pite 32"

PITS 5 - Skew 46 nfa 10,485 4 CEPO nfa T 60 Pile 32"¢C
RCSH C 38.1 nfa 1,810 2 CEPO n/a nfa 30-40-30 = 100.9 05 32"
RCSH ¢ 34.1 nfa 550 2 CEPO nfa n/a 30-40-30 = 100.9 Pile 327¢
RCSH C - Skew 34.1 nfa 355 2 CEPO nfa n/a 30-40-30 = 101.6 Pile 32"C
RCSH C 34 n/a 405 2 CEPO n/a n/a 30-40-30 = 102.5 pile 32°¢C
RCSH C 42 n/a 865 2 CEPO nfa n/fa 34-46-34 = 117.3 DS 327C
RCSH 4 40 nfa 625 2 CEPO nfa n/a 34-46-34 = 117.3 Pile 32"C
RCSH [ 42 n/a 1,520 2 CEPO nfa n/a 34-46-34 = 117.3 DS 32"C
RCSH C 42 nfa 1,570 2 CEPO n/a n/z 34-46-34 = 117.3 Pile 32"C
RCSH C 42 nfa - 2 CEPO nfa nfe 36-48-36 = 122.5 Pile 32"¢C
RCSH ¢ 42 nfa - 2 CEPO nfa nfa 36-48-36 = 122.5 Pile 32"¢C
RCSH ¢ 54 nfa 4,810 2 CEPO nfa n/a 36-48-36 = 122.5 DS 327C
RCSH [ 45.9 nfa 4,705 2 CEPO n/fa n/a 39-52-39 = 133.7 DS 32'C
RCSH C 38 n/a 645 2 CEPQ nfa nfa 35-52-39 = 133.7 Pile 3¢
RCSH c 45.9 nfa 5,580 2 CEPO nfa nfa 39-52-39 = 133.7 Pile 32"C
RCSH C 38 n/a 1,025 2 CEPQ nfa n/a 39-52-39=133.7 Pile 32"¢C
RCSH C- Curve 40 nfa 1,120 2 CEPO nfa nfa 39-52-39 = 133.7 Pile 32"C
RCSH C 34.1 n/a 575 2 CEPQ nfa n/a 39-52-39 = 133.7 Pile 3¢
RCSH C 45.9 nfa 3,250 2 CEPO n/a nfa 39-52-39 = 133.7 Fig 327¢C
RCSH ¢ 64.8 nfa 2,845 2 CEPO nja nfa 39-52-39 = 133.7 Pile 327¢
RCSH c 40 nfa 1,055 2 CEPO nfa n/a 39-52-39 = 133.7 Pile 32"¢
RCSH C 38 n/a 645 2 CEPD n/a n/a 39-52-39 = 133.7 Pile 32"C

[ wMmeC C 42,5 W - 2 CEPO nfa W24x7.3 34-46-34 =117.8 Pile | 42"B
PBMS =  Prestressed Concrete Beam Spans — Simple Span
PHS = Prestressed Concrete Inveried Tee Beam Spans — Simple Span
RCSH =  Reinforced Concrete Slab Spans - Haunched, Continuous
WMCC =  Weathering Steel Composite Beam Spans — Continuous
CEPO =  Concrete Deck with Epoxy Rebar
SFO = Silica Fume Overlay
Pile = Pile Bent
Ds = Drilled Shaft
Ftg = Spread Footing
32"C = 32" Corral Rail - Post & Rail
32”8 32” Barrier Rail - F Shape




If infermation for question 1 is not readily available, please provide us with

the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

Approximate Total for State & Local Systems for 1 year

<40 ft 3 2
40-60 2 0
60-80 i 1 &
80-100 ft 4 1
100-120 ft 12 1
120-140 ft 10 H

Use 5-year average (2004-2008). Include only Open Spans < 148 in total Length.

All Open Span — State System  *BROMS All Open Span — Local System *Fed Cost Rep
count Area 5 Use count Area S Use
31.7% 25.0% 28.0% 30 PBM? 10.9% 16.3% 17.9% 15 PBM?
1.0% 0.4% 0.3% 8] PIT? 79.1% 56.0% 41.4% 45 RCS?
29.8% 12.0% 22.2% 23 RCSH 0.9% 0.4% 0.8% 0 RRF
34.6% 61.1% 47.9% 45 Steel 6.6% 23.8% 36.1% 35 Steel
2.9% 1.4% 1.6% 2 XCSH 2.4% 3.4% 3.8% 5 XCSH
5-Yrs State System from Federal Cost Report
Cost Area S/5F 0-40 | 40-60 | 60-80 |80-1001100-120/120-140| >140 Ali
$60,019,497.16{ 816,177.57 73.54 0 0 2 0 0 0 67 69
$36,755,740.90| 779,366.37 47.16 0 0 0 0 12 13 45 70
$376,863.60 2,849.591132.25 0 2 0 8] 0 0 0 2
5137,338,865.60/1,309,766.75/104.86 0 0 O 1 1 0 59 61
$2,765,943.40/ 35,893.75| 77.06 0 0 0 0 0 0 4 4
$237,256,910.66|2,944,054.03! 80.59 0 2 2 1 13 13 175 206
5-Yrs Local System from Federal Cost Report
Cost Area S/SF 0-40 | 40-60 | 60-80 |80-100100-120!120-140| >140 All
$15,925,020.75 227,402.59 70.03 0 0 1 1 0 2 15 23
$36,755,740.90, 779,366.37, 47.16 13 6 0 16 48 32 52 167
$667,835.00 5,605.03/118.15 1 1 0 o §] 0 0 2
$32,034,022.20, 331,499.64 96.63 i 0 1 2 1 2 8 14
$3,394,948.00 47,605.52 71.31 0 0 0 0 0 5 5
$88,777,566.85|1,391,479.15| 63.80 14 7 2 19 49 36 84 211




For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

"Cast-in

Circle Choice

-place
et

Refiective cracking

Avold where

Precas‘; concrete possible with precast panels.
Decking Systems paneis

Steel stay-in-place Avoid where | Bridge Inspectors do

formwork possible not like steel
' formwork. Hides

Other (list): bottom of deck.
Railing/Guardrail 32”7 Post & Rail [no curb)
Systems
éoi’g’ ing/Wearing Typical Epoxy 2.5” (lear;

utlaces Epoxy with 3” Clear {ADT)

Open Spans: State Local
Bridge Slabs 23% 45%
Superstructures Slabs [P-T} 2% 5%

Prestrressed Bearns 30%  15%

Steel 48% 35%
Abuiments Integral Pile Bent on H-Pile

Pier Systems

Piie Bent — H or Pipe
Column Bent - Pile




3. Do you have typical standards for cross-section widths and girder
spacings? if so, please provide,

Bridge Design Manual: LFD Manual - http://kart.ksdot.org/

4. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

By ADT

5. Do you use any bridge analysis or design software? If so, what brand of
software is used?

AASHTO Opis, BRASS, Simons, PG Super, in-house

6. Do you use any bridge design/component standards (or templates)?
Examples may inclade beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

?

7. Do you use modular bridge systems?

Detour Spans — 707 Simple spans

8. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Details by Span and Roadway with Substructure details. Must be continuous
spans. Standard bracing details,




9. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Use LRFD HL93 plus some additional trucks. See BDM.

10. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Only if continuous spans.

11. What is your preferred material choice for short-span bridges? Why?

RCSH — a continuous reinforced concrete haunched slab span. Initial cost and
long-term durability.

12.  Are there any other comments that you have that you feel might be
relevant to this study?

The steel industry has a history of ignoring the transportation market when the
commercial market is booming. Standard designs are worthless if the mills won't
roll the shapes on a dependable schedule. This may not be a problem with short-
span bridges but the industry has been guite innovative when it comes to shooting
itseif in the foot.




13.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:
&) ENR
&) Roads and Bridges
GoBridges.com
{e3 Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
e CE News
{3 Others? ASCE, AASHTO,

¢ INDUSTRY CONFERENCES (name which ones)

e P(H,
e PROFESSIONAL ORGANIZATION NEWSLETTER?

¢ NACE?
@) Others? ASCE

« WEB SITES

&} FHWA
€ steclorg NSBA
¢ Steelbridges.org
¢ Others?




Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT's and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part . General Information

Date: NO\[ \7; 2007

Time:

Agency /DOH:  KY T C Div. oFf SOrmuct veay LESIGN

Name: Marvin Woree
Position/ Title: 1, =, SPeei AL ST
Address: 200 Meggo 51
FravkeorT, KY 4“0(0‘1'&
Phone: 502.%4. 4560
E-mail: Maavin Worre & ky. q ov

Other Information:




Part ll. General Questions

1. I possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general infermation
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. If information for question 1 is net readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 ft

80-100 £

100-120 ft

120-140 fi




3. For the foliowing bridge compeonents, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice
Cast-in-place )
concrete "
Precast concrete
- panels DoNot Use

Decking Systems

Steel stay-in-place - Welselt Bur

formwork = luspPecToR $OnY
. We Snoven NoT

Other (list):
Railing/Guardrail | Coprimuoos
Systems N Brrriei-
Topping/Wearing L T LM on
Surfaces Useprr N Lenae

SrRveTURE S
1

Bridge Deck Gwoérs
Superstructures for Renunpanec,

)’V? o5T Ecou owl 6

MaTedts L

. Mot - Corunan

Pier Systems

Free BenTs

Loeevene Cov




4. Do you have typical standards for cross-section widths and girder

spacings? If so, please provide.
Ne

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?
No
6.

Do you use any bridge analysis or design software? If so, what brand of
software is used?

Consean, MDY, GT1Srrune, M st eao,
Jv - #zﬂu S5& %o&ﬁnm S

Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

oo BoxBEams w Sro Dwgs,
Tranaparfation \y.q ovlﬁl es\ ﬁn/ Sfﬁnc{arcf's/sfam/ ard-..deawings htul

8. Do you use modular bridge systems?
No

If a best practices manual for accelerated construction/modular bridge

systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete,

9,

D&SiCN [ft,ow CHAQ,T ,, D&’mu_j Eorl

Simree Mave CouTinuods For Live Lo im.




10,

Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Use MSHTD  LEFD Losp Facrors

= ReLvcTANT VY

!
Mooy HL-93 v lnerersing 25% /”";i%w*‘é)

11.

Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Pr&o ALY

12.

What is your preferred material choice for short-span bridges? Why?

ConcpeTe

Low&@@&’? ?f Corflosiown péStS‘wacE

13.

Are there any other comments that you have that you feel might be
relevant to this study?

Sucn o PeEsT FRnetices Manvsr mpy Assist

~1A)\TH AN \Nl'rmt, Séc:rtoru, VUE‘: WOoULD STiLL

Q’&\(E: TO DO A Furl D&%\GM Eor A 676&1,?)(1!066,




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circlé which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:

¢ INDUSTRY CONFERENCES (name which ones) ANSHTD Brinee Vire

ENR

Roads and Bridges
GoBridges.com

Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder

Public Works Magazine
Engineering Journal

Public Roads

Design Engineering

Government Engineering {GovEngr.com)
Civil Engineering

CE News

Others?

* PROFESSIONAL ORGANIZATION NEWSLETTER?

-]

NACE?
QOthers?

e WEB SITES

l/

& & e »

FHWA
steel.org
Steelbridges.org
Others?




Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey ol Statc DOT's and County Engincers.  The locus ol this survey 1s Lo
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.c. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part l. General Information

Date: Miui 11, wole

Time:

=
Agency / DOII: Z'W@:*Mw’ D’fﬁd'm ¢ 'ﬂc |vans pudahion J‘ Davelo Pmm+

Name: gﬂl 'FBSS;W‘, CE. |

Position / Title: A—;g;s Yt 6-‘1!-&,(_. D:.{.@-ﬂ A’dﬁiﬂiﬁ'f&}ﬂf

Address: Po. Box qt245 B st ﬁﬂu?e, L4 ToSod

Phone: 1725 - 3719- 1317

E-mail: F'au'l- "&55::{ @ Lﬁ ; ﬁ n.u-’

Other Information:




Part ll. General Questions

1.  If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2.  If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

Length Category Number of Bridges W/ Steel Superstructurces

<40 fi

40-60 ft

60-80 1l

100-120 f

120-140 ft

6?
Z
4
80-100 ft | 2 l |
| 4
-

2 (Mable Bridas)




3.  For the following bridge components, please specify whether yvou have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Tvpes Disapproved  Briel Explanation

Bridge Component Preference

Circle Choice
f{'lfa;t-in-place
conerele
Precast concrete
Decking Systems d____m_"fds
Slee'rﬁ;y_—-i;l—plaue_-“‘)
formwork gt
Other (hist):
F’w‘ 5 I’iqt)f_. TL-¢
Railing/Guardrail Conerete Eﬂ’-d'fL
Systems Ya !.‘nj
Topping/Wearing
Surfaces e
& By — Rinlrued concnte L?al- slab
Bridge 3n- 4s' - ﬁcs:lfzii-«ﬁ (1. usd bmh; i
Superstructures ;rt_;-;-.'g L 15" |- Fﬂ’fia‘l’ﬁW‘{J Gwlders - RA Eﬁ?éﬁ*ﬂ”
A
m-‘d&bk &J’{J - 5-}11-[ F}qk F.‘r‘gb/_s %
715 4o 45— sk philrghade of a Concrcke a | Terrdete
Abutments Ces -—r'ﬁ-FJGr.-f. Unere e caps m e i"’hlj or o led J‘ﬁn‘:‘h
i ﬁé’h} 8 Fm}f’ﬂm! Lwcre e
Cast-in -7 lice |or FI:HJJ' e ik faps with deven Flf}i';q
Pier Systems o Cql Fan T"“c o hawin s '




4, Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.
J. k0 sh c 4
HJQ, S| (hodwds  Jest oncotde Shoduds #7 S V:{Ljpdﬂ
5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?
o.
6. Do vou use any bridge analysis or design software? If so, what brand of
software is used?
% § pun, [ ¢ Pi'ff_. STAAD, Lu (aJ, F/J"Jﬁ. ﬁ‘ff_. MpX
Virhs
7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?
N,
8. Do vou use modular bridge systems?

Mo

If a best practices manunal for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete.

?M}




10. Do vou use the AASHTO LRFD specified load lactors/combinations or

different load factors/combinations? If different, what are they?

\/JS.

!

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

s
[
12. What is your preferred material choice for short-span bridges? Why?
ﬁ?ﬂ'fejﬂJ d,;..;r;ﬁ . ﬁw m&;‘ﬂiomcﬁf !‘:wf, J'.')[c. .::;m‘,Q
Wt 4e t excellnd priies g mﬂ‘lﬁ?:ﬁ-._ 1_(@-1 Sasens ] E{'('-PJJ"
bbb ip ous arce
13. Are there any other comments that you have that you feel might be

relevant to this study?




14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)

Better Rﬂd.ds (BetterRoads.com)

Journal of Structural Engineering
Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

INDUSTRY CONFEREN
PROFESSIONAL ORGANIZATION NEWSLETTER?

by (1To Siboomm ' Fhe m Bridyes
Others?  fHWA wbsc, ﬁf} EW& WT oo m”)

& %

“ES (name which ones)

» NACE?
» Others?

gﬁ:ul_'urg:}
celbridges.org

C’ﬁthgrﬁj)__,



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute | AISI] has recently conducted two workshops focused on developing ideas for
improved sieel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in shorf-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 f.) and
a table outlining suggested pre-selected stect beam sizes and shapes for given span

lengths.

Part . General Information

Time:
Agency / DOH; ﬁ ;ﬁf ’”ffjxf?ﬁ{é fizﬂf 4/& /4"?5; Y4 /)";'?é"xgg,»”h}f[ m%Z; e

i

Name: i‘<?w 8 “%’ ‘d{n@[‘g a fw
s

e N/
Position / Title: / )@mﬁj *; %j ifEe %ﬁ’" N f.w; ot %jn]éw{_*?’?#vi 4

Address: ";i { ,/7 f‘f @i::;m f;f ;e',.zvﬂé QS r‘aé;ﬁ a g T

;A
¢ i FaeN
{%ﬁﬂﬁf“fﬁf@?ﬁﬁ*{m /\"{? f:,...«,r} é‘w’ ‘g i "‘

i ? Eal Foe gy i
Phone: "4/ !C? « G, (067
f ) i i £
E-mail: ST e m:; Shra. 3 £ atg , fod. (25

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
subsiructure and pier choices, number of lanes, ete.),

2. Ifinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 fit

60-80 ft

80-100 £

100-120 {1

120-140 ft

I

5{:"-{, cﬁgf”{‘!:étcl_f cj ;SPM&? Q,/ ﬂi&z_u?{{j‘
twit Q/ﬂj‘fi Lir ! ast 3 gears
/:%? Ho] - Zod "55 '



3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Decking Systems

A Cust-in- piac%

';\,%gnmwork e

ircle Choice

bt i
. S

conuctc
M

Precast concrete
panels

s&aéﬁ?%?&&%j>

Other (list):

Conerede  bawes

Dnly erashe

Raiting/Guardrail (f/ & Af«hﬁﬁs@ Rlosy # 5 w({‘ ) j
Systems Bhaapt ) Wﬁy&ig ars Ao

Aledad f“ﬁmf"%g be  phe i

B S o G
g . t . 4 »

f;“«" S A ,‘% j ;’*”f i i i / p fkif; " ;; # o
Topp : Surfaces  taes
['opping/Wearing 08 E é_) ; ?g I gaff s f ;
Surfaces p; 7 o dn LA deran

< U‘;‘ﬁ“’ . fﬁf?s:‘ﬁﬁ@
7 iy s d W5 g S Jwﬁ &

Eheed  Lvass
Bridge ﬂmfwwwa
Superstructures fdigp = & f'f,z 550 d

Tt R i ﬁi"? 5

beams otk fess

) y :

Lonvests m/hﬁ: {

pedisfal
Abutments a::’e"f.f}»f; ;Jé* m» *”""gd?%m

,.Z;"?é‘?/ﬂ){ il

.W;tfwwm azz;/ugf WA&«E @yﬂﬁwﬁgﬂf“

Pier Systems

TP come u’/f;‘
faﬁf{. é-‘f}?rwm




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

A%,

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

M,

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Yes Meeer Dasy  Descus L Com maps
4 F

7. Do you use any bridge design/component standards (or templiates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

ﬁﬁ, A / f;;;s : fgf/ﬁﬁf%f"’? /ﬁ./x c;*; roa a// 5. Comi // bz 45 Eads "fﬁ; ;@‘% f/
‘ 7
Z; 125 jﬂ/ﬁjma;ﬁ / @é-gf / B *’ & J azm?q:ézﬁ tﬁi‘f /I yrdex. a i

8.  De you use modular bridge systems?

; . f s
ﬁfm,s g e fif/ 7 7 -=‘7‘)‘4§_ﬁ~ﬁ£x;;}s;§{‘ﬁf” LY f,; £ & %J; wity g f v‘/:} 2l ;:/f) 'f@?’j//e-gmg "‘ffﬂ £ f; TEe%,
¥ il N

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, eross-sections, ete.

é,e::!,/ff‘?‘w."d '/j; 37 C:/; ““éfi!ff 4 /jj




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

1 e jf
%f’,:i we vse Ae AASHTD LEED [ Aors/

L S f,f}s e ‘f 0,

11. Would a table ocutlining pre-selected steel beam sizes and shaﬁes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

/’%f P fohd ’7[&3 oA f/;? Adytgey S Cf,ff 5 mad o 25 ‘fl 5T ﬁfﬁg{ ,
; 7 £

12. What is your preferred material choice for short-span bridges? Why?
/ 4 f / Py
g}’ﬁﬁ s £ fe and steel are  plabkte ap “ﬁji':w 3 in

<l I 7/ < 7/ €. g@,w,g é /s */,«Z{;W 24 /f; -7/5 Ve Mf iA Al

’ hearse, wirle _steel o Lol
EYOISAts  over S ireamy . mii bt afeef s Fird suntdty
‘;‘f pr/iz’ il ;’%#‘ »}3 Jjﬂv s’attmr} ‘i;.wu 2 ﬁ"ﬁgm’d«s“‘,} Cﬁ&‘j‘:n'&;jf :
13. Are there any other comments that you have that you feel might be
relevant to this study?

o




14. What are your mest important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
= INDUSTRY PUBLICATIONS/WEB SITES:
a ENR
Roads and Bridges
GoBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering

2 & £ & & © B

&

o

e Government Engineering (GovEngr.com)
e Civil Engineering

s CE News

¢ Others?

s INDUSTRY CONFERENCES (name which ones)

s PROFESSIONAL ORGANIZATION NEWSLETTER?
e NACE?
e Others?

= WEB SITES

FHWA

steel.org
Steelbridges.org
Others?

& B & @



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Stee]
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been.
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 f.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part . General Information

Date: December 15, 2009

Time:

Agency / DOH: Massachusetts Department of Transportation

Name:; Alexander Bardow

Position / Title: Director of Bridges and Structures

Address: 10 Park Plaza, Boston, MA 02116

Phone: 617-973-7570

E-mail: Alexander.bardow@mhd.state.ma.us

Other Information:




Part ll. General Questions

L. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cress-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. Ifinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 ft

80-100 ft

100-120 ft

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Decking Systems

Circle Cheice

( Cast-in-place
nere

Precast concrete
panels
T e M

< Steel stay-in-pla

formwork

Other (list):

Railing/Guardrail
Systems

S3-TL4 Railing
F-shape Barrier
Parapet Wall
Ornamental
Concrete Rail

Topping/Wearing
{ Surfaces

Hot Mix Asphalt
Exposed HPC

Bridge
Superstructures

Most appropriate
for the site

Abutments

Integral, stub,
cantilever —
whatever is most
appropriate for the
site

| Pier Systems

Column piers, solid
piers




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

No, cross section and beam spacing depends on the road design and, most
often, stage construction comsiderations

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

No,

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

OPIS, other internally developed spreadsheets.

7. Do you use any bridge design/component standards (er templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Yes, the entire Bridge Manual, standard details and design guidelines is
available on-line at: )

http:f/www.mhd.state.mé.us//default.asp?pgidﬂcontentfbridgeman__newmintro&s
id=about

8. De you use modular bridge systems?
Yes, we use Inverset Units, precast arches and frames
9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example

pre-selected beam sizes, cross-sections, ete.

Connection details are the most important,




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

AASHTO LRFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Dresign Specifications be
useful for assisting in your design development process?

Yes, to be used as a guide.

12. What is your preferred material choice for short-span bridges? Why?

We use whatever material is best suited for the site considering
environmental effects, highway geometry, traffic and stage construction,

13. Are there any other comments that you have that vou feel might be
relevant to this study?




What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
e INDUSTRE LBLICATIONS/WEB SITES:

Roads and Bridges

¢ (GoBridges.com

¢ Better Roads (BetterRoads.com)
* Journal of Structural Engineering
e Transportation Builder

¢ Public Works Magazine

&
®

ineering Journal
: Public Roads

e Design Engincering :

e Government Engineering (GovEngr.com)
¢ Civil Engineering
2

@

CE News
Others?

¢ INDUSTRY CONFERENCES (name which ones)
AASHTO Subcommittee on Bridges and Structures
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
e NACE?
e  Others?

Steelbridges.org
Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute {AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 1) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part l. General Information

Date:

Time:

Agency / DOH:

Namie: Steven P, Beck

Position / Title: Bridge Design Supervising Engineer

Address: VanWagoner Building
425 W, Ottawa St
PO Box 30050

Lansding MI 48909

Phone:

E-mail: becks2@michigan.gov




Other Information:

Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
vear along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

No available

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

Not available

<40 ft

40-60 ft

60-80 ft

80-100 ft

100-120 ft

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-in-place
concrete

Precast concrete

Decking Systems pancls

Steel stay-in-place
formwork

Other (list):

Railing/Guardrail Crash tested
Systems concrete barrier

Topping/Wearing Concrete decl«;, no
Surfaces separate wearing
course

Concrete

Bridge prestressed I beams
Superstructures Concrete box beams
Steel beam, in that
order

Cast in place

concrete
Abutments

Pier Systems Cast in place




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.
See MDOT website

http://mdotwas1.mdot.state, mi.us/public/design/englishbridgeguides/

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

bridge design is the same, road geometry differs — see MDOT Road std
plans

http://mdotwasl.mdot.state.mi.us/public/design/englishstandardplans/ind
ex.htm
road manual

_ http:iimdotwas1.mdot.state.mi.us/public/design/englishroadmanuai/

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

in house bridge
program

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

no

8. Do you use modular bridge systems?

rarely




9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

follow
LRFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

possibly for preliminary

design

12. What is your preferred material choice for short-span bridges? Why?

concrete - best life cycle
cost

13.  Are there any other comments that you have that you feel might be
relevant to this study?




14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:
e ENR
e Roads and Bridges
GoBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
Gthers?

e & 5 & o 9 5 B

e & @

¢ INDUSTRY CONFERENCES (name which ones)
e PROFESSIONAL ORGANIZATION NEWSLETTER?

e NACE?

¢  Others?
o WEB SITES

¢« FHWA

e steelorg

e Steelbridges.org
¢  Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: 11/19/09
Time: 9:00 AM

Agency / DOH: Minnesota Department of Transportation — Bridee Office

Name: Dantel Dorgan

Position / Title: State Bridge Engineer

Address: 3485 Hadley Avenue North, Qakdale MN 55128-3307

Phone: 651-366-4501

E-mail; dan.dorgan(@state.mn.us

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of Ianes, etc.),

2.  If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft . 0
40-60 ft . 0
3
60-80 ft 0

R £

80-100 f ] 0
100-120 &t 1 0
120-140 ft > 0




For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any particular types
of bridge component that you do not approve:

Circle Choice

Preferred system is
Cast-in-place
concrete

We generally avoid
steel stay in place
since we cannot
inspect the underside
of the concrete deck
with SIP formwork.

Have used precast

Precast concrete panels with CIP
Decking Systems panels Therefore 91113’ used topping but
in special situations.. experienced
Steel stay-in-place excessive cracking.
formwork
Other (list):
Generally use

concrete J rail. Also

Railing/Guardrail use concrete base
Systems with metal rail

above to provide

more “‘see thru” rail

Bituminous with
) membrane systems

Topping/Wearing Either none or were unsuccessful in
Surfaces concrete overlay past.

Use a variety
Bridge
Superstructures

Integral where
Abutments &

possible to
eliminate joints




Pier Systems Cast in place

concrete or pile
bents with a cap

3. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

Yes. Based on ADT the width and shoulder width varies.
Information is in our LRFD Bridge Design Manual on our
webstie.

4. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

Roadway widths are slightly less for low velume. The actual liveload
requirements are the
same.

5. Do you use any bridge analysis or design software? If so, what brand of
software is used?

MDX, Descus, Merlin-Dash, PS Beam , Conspan, and mathcad systems
developed in
house.

6. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths, If you have any, are they available on the web?

Have standard details for our prestressed concrete beams and
slabs that are on our
website.




7. Do you use modular bridge systems?

Modular systems are used for retaining walls and at times wingwalls and
abutment faces. Have only had one bridge with precast substructures..

8. If a best practices manual for accelerated construction/modular bridge
systems was developed, what weuld you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

FHWA already has a website for precast systems for accelerated
construction with details and projects. Mainly looking for the specific details
that another owner used when we see a system that appears to have potential for
our use.,

9. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Yes we use LRFD but also have some additional load cases described
in our Design Manual on line.

10. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

N, we can design those

quickly.

11.  What is your preferred material choice for short-span bridges? Why?

Prestressed beam with cast in place decks, or precast boxes for
very short spans. Those types are preferred due to least costly and meet
performance needs.




12. Are there any other comments that you have that you feel might be
relevant to this study?

Unfortunately, our experienice has been that steel superstructures
are no longer competitive in price with prestressed concrete for spans under 150
feet. When we have designed steel in those span lengths in the last decade the
contractors value engineer the design to prestressed.




13. What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:

ENR - yes

Roads and Bridges

GoBridges.com

Better Roads (BetterRoads.com)

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering - ves

CE News

Others? Modern STeel

e @& & % @& © 2 2 & 9 ©®© € 9 @

¢ INDUSTRY CONFERENCES (name which ones) NSBA, ASBI and

PC1

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
¢ NACE?
e Others?

¢ WEB SITES
e FHWA - yes
e steel.org -yes
¢ Steelbridges.org
e  Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: 5’—/8//20/0

Time:

Agency /| DOH: _/is3/559p7 Departmeant of 17ongoorYotion
Name: /’7/04 C) aryr-

Position / Title: 5{‘) OP ,_Sé' £ *’lyg:'ne.ér

Address:  £.0. E’OX 1% SO

Dackserw, MS 392)¢— /850

Phone: /- 3859- 7200

E-mail: mc amf@ W&IO%. .57(3‘/6’. S, US

Other Information:




Part ll. General Questions

1.  If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2.  If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 ft

80-100 ft

100-120 ft

120-140 ft




3.  For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

"Bridse'Component | Proference
Circle Choice

Cast-in-place
concrete

Precast concrete
panels

Decking Systems

1

Steel stay-in-place
formwork

Other (list):

Precas-l' ccucvele
Pael s

?Eil i Y

refleckive arackls,

Moanac:L-nL/a
Prom \oottom;
holds wokr/.saf-ks

:1 +he S(QLJ.

Railing/Guardrail
Systems

Cast 1 place or
shy Rorm CGouerete
bridye vail

Topping/Wearing
Surfaces

6,4.4@:”2 not
wsed . Concprete
O(-GOL. 15 Jhe

v rl'ma. Su-rp.xe

Bridge
Superstructures

pres{res.sg .Qst/

Concrete

sheel girdere,
sheel Hubgivders

Abutments

CQS"-"‘I'\'F"M
CmncreLE on
drivea 0 les or

Aeibled Shafis.

Pier Systems

(,as]—-‘m-,ofoce
cmarel-e li-Xg!
suppocie b F‘,‘d/&)
ov Jw';”fzeﬁ ffﬂ S




4, Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.
No,

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?
No.

6. Do you use any bridge analysis or design software? If so, what brand of

software is used?

Lon span 2 R(C P;«er,, Merl; A Do.sl\ . Sﬁ;P 2000 ; 501'5&5

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

No,
8. Do you use modular bridge systems?
No,
9. If a best practices manual for accelerated construction/modular bridge

systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

No Commgm;&-& a‘L' *M/\:S J—:Me.




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

AASHTO (RFD specif el Lond Podors

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes
12.  What is your preferred material choice for short-span bridges? Why?
Prestvesed Concrete (ivders = Durabi f}'l-g/. Low Mm’vrlan.:w&_j
{ ow Cbs—/—/. Meovre TLO/WDMr.é’ 74 Over- /o.&aﬂ_s i AV&;/;A' /r:{{sop
Faba c.:)J’Du-.S/. Condvialons fike Hows.

13. Are there any other comments that you have that you feel might be
relevant to this study?

)




14, What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
e INDUSTRY,PUBLICATIONS/WEB SITES:
(e ENR)
<®_Roads and Bridges>»

e GoBridges.com

e Better Roads (BetterRoads.c@

C Journal of SuLturad\lEngine@
‘e Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering

CE News

Others?

e INDUSTRY CONFERENCES (name which ones) ARSHTO Sco BS
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

o NACE?
o Others?
e WEB SITES
o FHWA
e steel.org
o Steelbridges.org
e  Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steecl
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction, One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part . General Information

Date: 18 November 2009

Time: 8:00 AM

Agency / DOH: Missouri Department of Transportation

Name: Kent Nelson. P.E.

Position / Title: Fabrication Operations Engineer

Address: P.O. Box 270

Jefferson City, MO 65102

Phone: {573} 751-3693

E-mail: kentnelsonf@modot.mo.gov

Other Information:




Part li. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure cheices,
substructure and pier choices, number of lanes, ete.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures? See Attached Spreadsheet

<40 f.

40-60 ft

60-80 ft

§0-100 f1

100-120 ft

120-140 1t




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-in-place
WAL =

Decking Systems

Other (list):

Railing/Guardrail NJ Shape Type B

Systems and Type D
Modified Latex Integral design
Concrete
. . Low Slump Concrete o )
Topping/Wearing Silica Fume Conerele Inittial wearing
Surfaces A.Sp.hiﬂt fO? WOorn d(’ECkS Su;"f‘ace addeé at tin—le
of new deck
construction

PACP/S Cone Box Bms
PIC P/S Cong I-Girders
} PICP/S Conc Bulb T
Bridge Cont. Comp Wide
Superstructures Flange

Cont. Comp. Plate Gdr

integral Conc End Bent
on Pile

Non-Integral Conc Enf
Bent on Pile

Integral and Non Hegral
Conc on spread fig
Cone Semi-Deep Abut
on pile

Abutments

Muiti-column bents on
pile, spread footing or

Pier Systems drifled shaft

Pile cap bents




4. Do you have typical standards for cress-section widths and girder
spacings? If so, please provide.

Yes

S. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

We have different requrements for maior and minor rooutes as indicated by our
Fuagincering Policy Guide. Final desiens are based on site specific conditions,

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Conspan_for congcrete superstructures ., MDX for steel superstrucutre, RCPier for
substructure design, SAP 2000

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths, If you have any, are they available on the weh?

We have general guides for superstructure selection but no component tables or
standards

8. Do you use modular bridge systems?

Primarily for temporary bridees only,

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Loadings used: loadings to substructure for quick desien: flange widths for including
shear connectors and precast panels for decking: splice locations (if needed): high
performance materials including both steel and concrete: siab desisns: modular
construction methods such as twin 1ifts; modular transportation for construction off
site,




10. Do you use the AASHTO LRFD specified lead factors/combinations or
different load factors/combinations? If different, what are they?

Currently use AASHTO. We are researching using different live load factors for
strength limit state only — they are unknown but expected to be less for some
strucutres based on ADTT.

11. Would 2 table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Maybe: Design is site specific dependent so standard tables are difficalt to use.

12. What is your preferred material choice for short-span bridges? Why?

Precast prestressed concrete;  Construction costs are sionificantly less for these
structures compared to  steel  structures i the span  ranges up to 120
feet.

13. Are there any cther comments that you have that you feel might be
relevant to this study?

None




14, What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
» INDUSTRY PUBLICATIONS/WEB SITES:
e ENR- Yes
Roads and Bridges - Yes
GoBridges.com
Better Roads (BetterRoads.com) - Yes
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads - Yes
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering - Ycs
CE News
Others?

¢ INDUSTRY CONFERENCES (name which ones)
World Steel Bridge Syvmposium
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
s NACE?-Yes
e Others?
e JPCL from SSPC

e WEB SITES
¢ FHWA -yes
e steelorg
e Steclbridges.org - yes
* Others? - yes



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 f.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

fengths.

Part . General Information

Date: December 18, 2009

Time:

Agency / DOH: Montana

Name: Kent Barnes

Position / Title: Bridge Engineer

Address: 2701 prospect, Helena MT 59620

Phone: 406-444-6260

E-mail: kbarnes@mt.gov

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2.  If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 t

80-100 ft

100-120 ft

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Decking Systems Circle Choice

< Cast-in-place
concrefe

Precast-concrete
—panels

Steelstay-in-place
—formwerk

We have several
Railing/Guardrail approved rails we
Svst use. Must meet
ystems crash testing or
equivalent approval.

Topping/Wearing
Surfaces

Bridge
Superstructures

Abutments Semi-integral

Pier Systems Any




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

Standard roadway widths only

3. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

No

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Both commercial and in-house software. Bentley, MDX, Leap,
Merlin-Dash, Virtis/Opis, Siesab PSBeam

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

No

8. Do you use modular bridge systems?

No current
standards.

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.



Seismic connection
details,

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

LRFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes

12. What is your preferred material choice for short-span bridges? Why?

Prestress Concrete, Cost,

13.  Are there any other comments that you have that you feel might be
relevant to this study?




14. What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridges

GoBridges.com

Better Roads (BetterRoads.com)

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering

CE News

Others? AASHTO, FHWA

¢ & & e & e °* » & @ 6 e &

¢« INDUSTRY CONFERENCES (name which ones)
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

¢ NACE?
e Others?
¢ WEB SITES
s FHWA
e steclorg
¢ Steelbridges.org
¢ Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: November 23%,2009

Time: 11:45 am

Agency / DOH: Nebraska Department Of Road

Name: Fouad Jaber

Position / Title: Assistant State Bridge engineer

Address: 1500 Highway 2 PO Box 94759

Lincoln, Nebraska 68509-4759

Phone: 402-479-3967

E-mail: fouvad jaber(@nebraska .gov

Other Information:




Part ll. General Questions

1. 1f possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. Hinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft %6 11-steel simple span
40-60 ft 2 12-steelsimple span
60-80 ft 6 2-simple span
80-100 ft 10 4-steel simple span
100-120 ft 4 I-steel simple span
120-140 ft > 0




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

ircle Choice We don’t use
concrete stay-in-
place formwork.

Cast-in-place
conerete

Precast concrete For off system
panels bridges. Timber,
CMP were also
Steel stay-in-place used.
formwork

Decking Systems

Other (list):

No new W beam
Concrete Rail
Railing/Guardrail
Systems Tubular thrie beam
(Approaches)

No asphalt overlay
Nothing on new without a membrane
Topping/Wearing bridges
Surfaces .
Silica fume on
rehabbed bridges

I-girder type for
Bridge steel and concrete

Superstructures

Sheet pile stub No back wall
abutments withu- | abutments on state
wing on water system. On off system
Abutments crossing. | ’ J[flared wings
dbutments on pon © | No decp abument | allowd
water crossing




Pier Systems

Concrete encased No timber piles.
piles , open piles
bents and hammer
heads type piers

4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

NO

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

NO t By Federal mandate Allbridge has to
be designed according to LRFD by October 2007. All rehab can be Either LRFD
or LFD

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

YES. Merlin Dash-

Steel Bridge

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

We use standard details but no standard
plans.

8. Do you use modular bridge systems?




Not on state
system

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete.

_ We could use this manual on off system project but not on state
project

16. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

__ We have increased live load factor to 2.0 from 1.75 on state bridges

~-Deflection of L/800 in enforced.

_~We use our own geotech
factors

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Not on state system. Could be useful on off

system.

12. What is your preferred material choice for short-span bridges? Why?

- - No preference It’s all on market prices and bridge
design

demands.




13. Are there any other comments that you have that you feel might be
relevant to this study? No
i4.

Nebraska has a policy of providing two alternate plans : one concrete super
structure and one steel superstructure
The market will decide which way to

g0,




15. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:
= ENR
e Roads and Bridges
GoBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
e Others?

e & @& ¥ o 9 ¢ ¢ & @

e INDUSTRY CONFERENCES (name which ones)

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
e NACE?
e  (thers?

e WEBSITES

e FHWA
steel.org
Steelbridges.org
e Others?

&
&



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: 5//‘/— //O

Time:

Agency / DOH: NV DO T

Name: ,7;/)0 J)’//EFCMJOLJ | CZ

Position / Title: STRUTUNES  PIViSior]
Address: 1243 S, S7evwimer ST

Larnsod — Ciry , (/v 89712

Phone: /’77q ) X% X/ 7550

E-mail: 7% 1L€ ﬁé/’}éwf’(;‘c’ i 0/074 57%7716 Aav. US

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. Ifinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft 7

40-60 ft 7 2
60-80 ft

80-100 ft / /
100-120 ft 7

120-140 ft L,L




3.  For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Decking Systems

| Circle Choice
/Cast-in-place ™,
\_conerete

Precast concrete
panels

teel stay-in-place
ormwork

Other (list):

LiP D TYhory
ot CiPP “‘fr

SIP faems
THeAC PO

F SHAPL (B

Pier Systems

TITEA AL CAP

SroP AP

PC code o STEES

Railing/Guardrail | AAL (o
Systems 5 TL-Y¥
e Lok
Topping/Wearing Decie Praertrileld -
Surfaces
CiP IT2ESTRESSED 1 ppid. [Ptars- Conic .
Bridge {opdl ; = CM‘, SR USED %4
Superstructures ST A Set 0 LA ATS.
oD 4 Puier-uf | TN AL
SETVI- IITELY S
Abutments gl SEFT TYAES
T4prcht
Z1P Code -

\
¥

SInn e Cocimmds,
Mu T 1Pl CoLumIns
o2 P WJALL .



4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

Linder Soncing - o Stuverues Masone (sék KTTRGED)

NG STRADAD U-SECTIN] W~ OTHS.

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

Shmé  DESIGY  STMIDAR DS o Baidak  Disi-

PobDuIbd  WIDTH At e NAZowsere (i€
Sidah Lt , Peducets Saouusers )

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Se ATTALHED -

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Mo .

8. Do you use modular bridge systems?

HAGIT  LonsTticren o ComPkTity fNSAL iz ok .

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Usite  AMSHTS  LIZED

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

12.  What is your preferred material choice for short-span bridges? Why?
[resinessers  CiP lonvcriere - [owkST CosT

e STEEL GrcaTiss 1S [lriorunéd oot OF STATE.

13. Are there any other comments that you have that you feel might be
relevant to this study?




14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)

INDUSTR UBLICATIONS/WEB SITES:
égoéds and Bridges-

GoBridges.com

Better Roads PBetterRoads.com)

Journal of Structural Engineering
Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering
CE News
Others?

INDUSTRY CONFERENCES (name which ones)
PROFESSIONAL ORGANIZATION NEWSLETTER?

o NACE? 7
¢  Others? Mﬁ@zms
A BSUTS Bl Sty comm 77 EE
~ y : ..
WEB SITES st Brwdal i, Skmk

WA
steel.org

NSBh STEEL BIZIPGE DordF.

WIEVs SITES



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AIST Short Span
Steel Bridge Alliance has contracted with Dr, Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part I. General Information

Date: December 31, 2000

Agency / DOR: New Hampshire Department of Transportation — Bridge Design Bureau

Name: Mark W, Richardson, PE

Address: NHDOT, 7 Hazen Drive, PO Box 483, Concord, N 03302-0483

Phone: 6032712731

E-mail: mrichardson(@dot.state.nh.us

Other Information: You may also contact David L. Scott, PE, NHDOT Bridge Design

In-House Design Chief (dscott@dot. state.nh.us} ~ he compiled some of the information

contained in this response. The address and telephone information is the same as that

fisted above,




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continwous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, ete.). Please see attached
pdi file that lists NH bridges as requestad,

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

Lol

<40 i “ 0
40-60 ft & i_
60-80 fi E i
80-100 ft 0 0

100-120 fi !

[

120-140 ft ’ i

= 140 1 ’ 3




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Decking Systems

Circle Choice

Cast-in-place
concrete

Precast concrete
panels

Steel stay-in-place
formwork

Other (list):

[Msapprove steel stay-in-
olace forms due (o our
concern with trapping
chloride laden water on
the steel forms and in the
concreie deck. This
accelerates corrosion of
the rebar and prevents
visual mspection of the
deck underside.

For most projects we design
and provide specifications
for cast-in-place concrete
bridge decks, however, we
also include stay-in-place
partial depth concrete deck
panels as an accepted
contractor’s option. Full
depth conerete deck panels
have also been used on
several deck replacement
projects,

Railing/Guardrail
Systems

Steel tubular T2

Topping/Wearing
Surfaces

Torch applied
barrier membrane
with 27 to 227 of
asphalf wearing
surface

Bridge
Superstructures

Steel {rolled beams
or plate girders)

OF

Conerele girders
(prestressed NEBT)

Abutments

Cantilevered cast-in-
place reinforeed
conerete:; Details for
optional precast
sections that are post-
tensioned are
offered/altowed:
Stub abutments {w/
or w/o piles) and
MEE retaining walls /
wingwails are also
used regularty




Pier Systems Other applications

CGenerally a wall
type pier of
reinforced concrete
ihin a waterway;

over roadways
include multi-
column piors or
drilied shafts;

4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

Mg,

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

M,

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Please see attached file and listing,

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

We have standard details for partial depth precast prestressed concrete deck panels —
these should be available on our web site. We have not developed any standard

;

beam/girder sizes or details,

8. Do you use modular bridge systems?

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Expansion joint details might be helpful: perhaps others. Most bridges are designed
for specific bridge sites and constraints.




16. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

AASHTO LRFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Probably not — again, most bridges are designed for specific sites and constraints that
necessifate specific dimensions and details for that specific application.  Also,
different states have different design requirements (such as deflection) that can make
it difficult to standardize beam/girder sizes.

12. What is your preferred material choice for short-span bridges? Why?
For single span bridges < 40+ ft., we often use precast concrate frames due to their

durability / low maintenance requirements. These structures also do not require
construction of & separate abutment element.

13. Are there any other comments that you have that you feel might be
relevant to this study?

Mo,




14.  What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridees

GoBridges.com

Better Roads (BetterRoads.com)

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civit Engineering

CI News

Others? PCI Journal,

& @ o & & & @

# & @

e INDUSTRY CONFERENCES (name which ones)
AASHTO Sub-Comunitfee on Bridees & Strucfures
PCT Annual Convention

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
¢ NACE?
e Others? PCL AISC, NSBA

o WEBSITES

FREWA
steel.org
Steelbridges.org
Others?

® ® =



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] bas recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this rescarch is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 f1.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part l. General Information

Date: August 6, 2010

Time:

Agency/ DOH: NJDOT

Name: Richard Dunne

Position / Title: Deputy Bridge Engineer

Address: NIDOT - Engineering & Operations Bldg - 5% Floor
1035 Parkway Ave, Trenton NJ 08625

Phone: 609-530 2663

E-mail: Richard.Dunne @dot.state.ni.us

Information:




Part Il. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft 0 0
40-60 ft , 1
60-80 ft , |
80-100 fi - : |
100-120 ft . 0
120-140 fi ) .




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-in-place Preferred
Concrete (2139)

Precast concrete preferred

Decking Systems Panels (8)

| Steel stay-in-place
Formwork

Other (list):

Railing/Guardrail
Systems N/A

Bituminous: Epoxy
Topping/Wearing Overlay:

Surfaces Latex: _

Monolithic: Preferred

Other: )
Bridge _ '
Superstructures Stringer/Girder Types

Full height

Abutments Stub




Pier Systems

Concrete pier

4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

NO. WE RECOMMEND TO KEEP GIRDER SPACINGS AROUND 10 TO 11
FEET.

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

NO. HOWEVER, LOW AND HIGH ADT WILL DETERMINE WARRANT
FOR APPROACH SLABS,

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

SEE ATTACHMENT A

7. Do you use amy bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

NO.

8. Do you use modular bridge systems?

PRIMARILY FOR TEMPORARY STRUCTURES.

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete.

PRE SELECTED BEAM SIZES VS. SPAN LENGTH, CROSS SECTION,
SKEW LIMITATION, HORIZONTAL AND VERTICAL CURVATURE,

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?




YES.

Il.  Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

YES.

12. What is your preferred material choice for short-span bridges? Why?

PRE-STRESSED CONCRETE SLAB OR BOX BEAMS. NO PAINTING
OVER THE LIFE OF THE BRIDGE.,

13.  Are there any other comments that you have that you feel might be
relevant to this study?




What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:
¢ ENR
¢ Roads and Bridges
e (GoBridges.com
e Better Roads (BetterRoads.com)
¢ Journal of Structural Engineering
e Transportation Builder
¢ Public Works Magazine
¢ Engineering Journal
» Public Roads
¢ Design Engineering
Government Engineering (GovEngr.com)
Crvil Engineering
CE News
Others?

. @

¢ INDUSTRY CONFERENCES (name which ones)

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
e NACE?
¢+ Others?

* WEBSITES
o FHWA
e steelorg

e Steclbridges.org
¢ Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr, Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part 1. General Information

Date: December 9, 2009

Time:

Agency / DOH: New Mexico Department of Transportation
Name: Shermanl’eterson

Position / Title: Civil Engineer - Advanced

Address: 1120 Cerrillos Road, Room 214
Phone: 505-827-3293
E-mail: sherman.peterson@state.nm.us

Other Information:




Part ll. General Questions

1. H possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 fi

60-80 ft 2 0
80-100 ft 1 O
100-126 1 0
120-140 £t

Data is for 2008. One project was let in 2009

uperstructure
replacement.

for a thiee-span steel




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-m-piace
_concrete

Precast concrete
panels

place forms are '
customary Other
systems, such as

Decking Systems precast concrefe
Steel stay-in-place deck panels, are
 formwork ente_rtamed ona
case-by-case basis
Other (list): and.‘ are: seiected
for reasons other
Railing/Guardrail Concrete bndge
Svst barrier railing, m
ystems barrier railing,
entertamed and
often’ selected for
other bndges
Provision is ‘made
Topping/Wearing % sacrl for future 30 psf
Surfaces conerete. overlay, sich as
asphalt.
B sfféSSéd Selectmn of
e
o st et
Superstructures steel, cast-ln =__l'a,ce y
deck slabs; geometric .
requirements;
o Precast systems
Cast-in place may be used in
A ottt
putments concrete. rapid construction

projects.




Cast-in pl Precast systems
Pier Systems concrete. may be used'in
rapzd constructzon
projects.

4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

The policy i in, New Mexxcu ;s to. prowde the typlcai roadway width, mcludmg
shoulders, on the brxdge The minimum shoulder width is four feet

3. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

)pis, -0 QConBridge, STAAD have ‘used

LEAP Bridge, PCA Column, Vll‘tl‘__\,ﬁ
Merlm~DASH in the past.

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Ily, but most would be | precast: concrete units. “Pedestrian bridges
would be one are¢a where we would. use modular steel systems.

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Rela_twely standardlzédi details for expansmn' ‘restrainers. and “bearings - in

addition to the. thmgs.you would expect to see for superstructures.

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

We use the specified LRFD load facfors and combinations.




11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes.

12.  What is your preferred material choice for short-span bridges? Why?

ast prestre: : s. This is primar
major steel fabricators in New Mexico.

Precast prestressed’ concrete bridge

r because there are no

13. Are there any other comments that you have that you feel might be
relevant to this study?




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:
s ENR

e Roads and Bridges

° GoBridges com

- ‘Better Roads (BetterRoads.com)
e Journalof Structural. Engineering

¢ Transportation Builder
e Public Works Magazine

i_'if.}Engmeenng 1 ou:rnal
- Public Roads

Design Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

Others?

e INDUSTRY CONFERENCES (name which ones)

e PROFESSIONAL ORGANIZATION NEWSLETTER?
¢ NACE?
e QOthers?

+ WEB SI[‘ES

s FHWA
- steel.org
o Steelbridges.org

o Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. Generai Information

Date: November 25, 2009

Time;:

Agency / DOH: New York State Department of Transportation

Name: Arthur P. Yannotti, P.E.

Position / Title: Director, Structures Design Bureau

Address: 50 Wolf Road

Albany, New York 12232

Phone: 518 457-4453

E-mail: avannotti@dot.state.nv.us

Other Information;




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuocus span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. H information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Alse, of those, how many
bridges consisted of steel superstructures?

<40 ft g 0
40-60 {1 3 0
60-80 ft 9 2
80-100 fi 5 2
100-120 ft g 3
120-140 & g 8




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice
Cast-in-place
Concrete-
Preferred
Precast concrete
Decking Systems panels
Steel stay-in-place
formwork
Other (list):
Railing/Guardrail Concrete single
Systems slope barrier
Topping/Wearing
Surfaces Monolithic
Concrete Deck
Bridge
Superstructures
Abutments Integral




Pier Systems Cast in Place

4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

No

5. Do you have different design specifications for lew-volume roads versus
high-volume roads? If so, what are they?

No

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Virtis/Opis, Merlin Dash
STAAD, LEAP Bridge, MDX

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

No

8. Do you use modular bridge systems?

__Only for temporary bridges




9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

___Suggested Details, Methods of Construction, Typical Sections

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Yes

11.  Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

No, there is too much variation in specific bridge conditions to make
preselected beam tables useful,

12. What is your preferred material choice for short-span bridges? Why?

__Concrete, especially precast boxes and three sided frames in the short span
ranges. Cost, Durability and speed of construction are the
reasons.

13. Are there any other comments that you have that you feel might be
relevant to this study?




i4. What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:

ENR -X

Roads and Bridges - X

GoBridges.com

Better Roads (BetterRoads.com) -X

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering

CE News

Others?

¢ & & & & & & I & & & o & €

¢ INDUSTRY CONFERENCES {name which ones)

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
s NACE?
¢ Others?

¢ WEB SITES

FHWA - X
steel.org -X
Steelbridges.org -X
Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel

Institute [AISI] has recently conducted two workshops focused on developing ideas for

improved stee! bridge construction. One of the target areas of these workshops has bei:n

to develop design standards for short span steel bridges. Asa result, the AISI Short Span

Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University

conduct a survey of State DOT’s and County Engineers. The focus of this survey is

to

to

study and catalog statistics and methods employed in short-span bridge design and

construction. The overall projected outcome of this research is a best practices maﬁ\lai

for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) a

a table outlining suggested pre-selected steel beam sizes and shapes for given sp

lengths.

Part . General Information

nd

an

Date; Lt 04
Time:
Agency / DOH:
Name: LU Peettrd
Position / Title: & foreey Desten Ener
Address: |58 sear Sepyiet Cmp
Cragenr N Ueab- KB/
Phone: MA-15h - e 37
E-mail: GAPERFL TN £ NLhal - G’gad

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general informa;tion
you can offer (ADT, wearing surface, deck and superstructure choices,

substructure and pier choices, number of lanes, ete.).

2. If information for question 1 is not readily availal;]e, please provide us

|

with

the following information: How many bridges were built in your regio}m in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40t

40-60 ft

60-80 ft

80-100 fi

1006-120 fr

'120-140 &

|, 4T Brmoees VYET To LT e TN 1R PRRT 12 MMNJ‘& ‘

B, ALY (50", &' B eDE (uTEGEA coure)

R -2\ ¢ 152 - 137!, MY e 2De- cVBVED leowT Muo’us\

U- 4464 nd 1242121 Lo* R eDn - TRICENT (commNvEus)

B 4137 V43" ot B 40R T ThRLENT (S mPLE D

B - 440 14 - 1qp! = 6, R DR - TRNGENT Camimt PLE )

B - 255 171!, 44" ® go@ - DETMLED T & RDER- SYSTEMS

TGP pEek | ¢heT OFF 31TE CApGupE TPovRs

on ~PTE  { hECABRATED loNGTR Y LMot

e
B . 4207 \—?,a‘J car oepe (10 TIERA CONS

ZAENT C%MM
B- 4513 1no! | s R PR e

B- S0& 107 - 115!
(cout ' D O W o Sugvend

L 4% goope (Lom T NUOUS)
1




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not therc are amy
particular types of bridge component that yeu do not approve:

Circle Choice
Cast-in-place
concrete
Precast concrete
Decking Systems panels
teel stay-in-place
formwork
- Other (list):
Railing/Guardrail
Systems N T ghﬁf(x
y To wot kse
Topping/Wearing @ M densr. WL@,
Surfaces 114 deck - @c,rw ¥
lr-‘[ I Y
/&5 resd CC cone
S o ks
rdge ot nd s fypreeiq
Superstructures l bwer
End  Lents
Abutments Ni QWMW
$Arpe
Pﬂ‘- W Tﬂ] fo am*d
Pier Systems by %t,{r’é" Exapar- drilled 5(«\4sz
e Pele Fhys faytdokres
' if piles wovk .




Do you have typical standards for cross-section widths and girder
spacings? If so, please provide. i

Mok fov sted quperevyehurs

Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

NE has Snbregionad Tiev Design Guidilines Rt

Wt/dk\‘ allrw 4wt 'Hw}\afuw', o~ ‘&W\?:L'jb ey ths.

Do you use any bridge analysis or design software? If so, what brand of
software is used?

Towms MWW—DM'\«, RC Piev ,%4 %%% w T,

-~

b-’l«ul, Q\A?WQ{V‘VJVM .

Do you use any bridge design/component standards (or templaics)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web? |

No

i

Do you use modular bridge systems?

Moo, tupealhy  precst ponente . Sec  B-2519 Seseriphin

Thevigh = o TUVERSET applosch cast Tight st up -
If a best practices manual for accelerated construction/modular br:dge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

-




10. Do you use the AASHTO LRFD specified load factors/combinations er

different load factors/combinations? If different, what are they?

LAFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications| be
useful for assisting in your design development process?

Zo vt l

12.

What is your preferred material choice for short-span bridges? Why?

P tonirtt — (ot (bl ¢ Lfe aqele

g

Mote « tlas o> fov gpon luaties wp b 120",

13. Are there any other comments that you have that you feel might
relevant to this study?

he




1
|

1

14, What are your most important soarces for bridge design and construciion
technical information and industry news? (Circle which are relevant) ‘;
¢ INDUSTRY PUBLICATIONS/WEB SITES: [
¢ ENR .
Roads and Bridges ~
GoBridges.com
Betler Roads (BetterRoads.com})
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
Others?

...CQDOCOOUGQ

¢ INDUSTRY CONFERENCES (name which ones)

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
= NACE?
e Others?

e WEB SITES

FHWA

steel.org
Steelbridges.org
Others?

s & ® @

B-2960% lBg..’LGD-—-]‘QDf, syt 1 spe (r,oNTINUm“-B

& - 4430 100" | 40" R sbR Iximeie)
£6* thebe (oNTINVOUY) "

-,
B - 4134 o', sa% fLosve (smpie) \
g-220t 26~ 2. Twm , 1290 wm Thobe (ommuuins




Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel Institute
[AISI] has recently conducted two workshops focused on developing ideas for improved steel
bridge construction. One of the target areas of these workshops has been to develop design
standards for short span steel bridges. As a result, the AISI Short Span Steel Bridge Alliance has
contracted with Dr. Karl Barth at West Virginia University to conduct a survey of State DOT’s
and County Engineers. The focus of this survey is to study and catalog statistics and methods
employed in short-span bridge design and construction. The overall projected outcome of this
research is a best practices manual for the design and construction of short-span steel bridges
(i.e. bridges up to 140 ft.) and a table outlining suggested pre-selected steel beam sizes and

shapes for given span lengths.

Part l. General Information

Date: June 17, 2010
Time: 1:48 pm
Agency / DOH: North Dakota Department of Transportation
Name: Terrence R. Udland
Position / Title: State Bridge Engineer
Address: 608 East Boulevard
Bismarck ND 58505-0700
Phone: 701-328-1969
E-mail: tudland@nd.gov

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past year
along with their respective span lengths, whether they are simple or continuous
span, cross-section widths and any other general information you can offer (ADT,
wearing surface, deck and superstructure choices, substructure and pier choices,
number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with the
following information: How many bridges were built in your region in the past
year in the following length categories? Also, of those, how many bridges
consisted of steel superstructures?

Length Category Number of Bridges W/ Steel Superstructures
7 Concrete Box Culverts

<40 ft
5 Concrete Box Culverts

40-60 1t 1 Pre-stressed Beam Br.

60-80 ft

80-100 ft

100-120 ft 1 Pre-stressed Beam Br.

120-140 ft 2 Pre-stressed Beam Br.




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any particular
types of bridge component that you do not approve:

Bridge Component Preference Types Disapproved Brief Explanation
Circle Choice
Cast-in-place
Concrete X
Precast concrete
Decking Systems panels
Steel stay-in-place
formwork
Other (list):
Railing/Guardrail Jersey Barrier
Systems
Topping/Wearing
Surfaces Low Slump
Concrete
Bridge Pre-stressed
Superstructures Concrete Beams
Integral Concrete
on Piling
Abutments
Concrete on Piling
Pier Systems




4. Do you have typical standards for cross-section widths and girder spacings? If so,
please provide.

Widths depend on the ADT and the Roadway Classification
Do not have standards for girder spacings.

5. Do you have different design specifications for low-volume roads versus high-
volume roads? If so, what are they?

Geometry is based on ADT and the Roadway Classsification
Do not have different design specifications

6. Do you use any bridge analysis or design software? If so, what brand of software
is used?

Virtis — Rating Analysis
Simon — Design
7. Do you use any bridge design/component standards (or templates)? Examples
may include beam sizes for different span lengths and roadway widths. If you
have any, are they available on the web?
No
8. Do you use modular bridge systems?
No
9. If a best practices manual for accelerated construction/modular bridge systems
was developed, what would you like to see included? For example pre-selected
beam sizes, cross-sections, etc.

Beam Sizes

10. Do you use the AASHTO LRFD specified load factors/combinations or different
load factors/combinations? If different, what are they?

Yes



11. Would a table outlining pre-selected steel beam sizes and shapes for given span
lengths based on AASHTO LRFD Bridge Design Specifications be useful for
assisting in your design development process?

Yes
12. What is your preferred material choice for short-span bridges? Why?

Pre-stressed Concrete — Locally available and economical

13. Are there any other comments that you have that you feel might be relevant to this
study?




14. What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:

ENR - X

Roads and Bridges - X

GoBridges.com

Better Roads (BetterRoads.com) - X

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering - X

CE News

Others?

e INDUSTRY CONFERENCES (name which ones)
e PROFESSIONAL ORGANIZATION NEWSLETTER?

e NACE?
e Others?
e WEB SITES
e FHWA-X
e steel.org
e Steelbridges.org

Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to- develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: 11/20/09

Time: 11:01

Agency / DOH: Okla, DOT

Name: Jack Schmiedel

Position / Title: Acting Assistant Division Engineer

Address: 200 NE 21 St, Oklahoma City

Phone: 405-521-6488

E-mail: jschmiedel@odot.org

Other Information:




Part Il. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other generai information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, ete.).

2. Ifinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 ft

80-100 ft

100-120 ft

120-140 ft

e Do neT HAE ANY
WAY O B THIS



3. For the following bridge components, please specify whether vou have a
preferred/specified fype of design and whether or not there are any
particular types of bridge component that you do not approve:

ast-in-place

G AU
AN D op

Vs

concrete »——m% X O\P 0.
Precast concrete CGNT%:;;‘@?;
Decking Systems panels Ui)\?’z\u:{d &fﬁ’_ﬁ
Steel stay-in-place Siea. ©-1-¥
formwork o CIP
CONCYETE
-9 ey,
Railing/Guardrail L{ Zg f {: ~ Snge.
Systems
CoONEETE
Topping/Wearing - SN
Surfaces Vecrs (
Mo Pog THESE ALS
glldgﬂ %‘(\E@ ngﬁn’}gj TﬁE CU@NN@J/\%
uperstructures ? iy MASee Y OF
it Corpouy
' Gog. 7€
SELETON ApOTMES {
Abutments

Pier Systems

Deicliego Shegs
& TonONT ton
Comet 2
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4,

Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

v&nﬁﬁmmy@Kfkfsm&:eku#%m&ﬁgﬁq/

ch“?S 6@/5 2t DCM

S.

Do you have different des;gn specifications for low-volume roads versus
high-volame roads? If so, what are they?

@wl\!/ ({gf QQQH“QT\C.G L5 we c[o not
C)- S5 A, *@m\ \Sﬁﬁe‘f\? ‘

’.—,ﬂr’.!!-a ﬂ’
R e e

%roé&

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

7. Do you use any bridge designicempanent standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. I you have any, are they available on the web?

Yé&r Yoo
8. Do you use modular bridge systems?
NCS
9. If a best practices manual for accelerated construction/modular bridge

systems was developed what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete.

N,




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

e s

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

no

12, What is your preferred material choice for short-span bridges? Why?

PagTe fee-stezssed  AMS.  (Cast

13. Are there any other comments that you have that you feel might be
relevant to this study?




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)

s INDUSTRY PUBLICATIONS/WEB SITES:
s ENR
d Roads and Bridges

(GoBridges.com

Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder

Public Works Magazine
Engineering fournal

Public Roads

Pesign Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

e Others?

¢ INDUSTRY CONFERENCES (name which ones)
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
e NACE?

s Others? ANHTD SCQ%
TRB

s WEB SITES
e FHWA
s steel.org
s Steelbridges.org
o  Others?
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Research Statement

The Federal Highway Administration in conjunction with the American Tron and Steel
Institute [AISI} has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

Iengths.

Part I. General Information

Date: 11/16/00

Time:

Agency/DOH: PennDOT

Name: Tom Macioce

Position/ Title: Chief Bridge Engineer

Address: Bureau of Design/BQAD PO Box 3560, Harrisburg, PA 17120-3560

Phone: (717) 787-2881

E-mail: tmacioce(@state.pa.us

QOther Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. I information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft 7

40-60 ft 17

6080 11 7 >
80-100 fi 10 2
100-120 ft 5 0
120-140 ft 5 0




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

ircle Choice
- PennDOT does not
use 1/2depth
pncrete
2 concrete form panels. Experience with
Precast concrete this concrete deck
. panels panels as forms
Decking Systems . leads to reflective
Steel stay-in-plape cracking in the
SHOWOIK cast-in place deck.
Other (list):
We do not use Precast barriers
precast barriers in were used in the
permanent past. The barriers
Railing/Guardrail Cast in place, applications were anchored
Systems barrier, TL-5 with epoxy
anchors that do not
have a long term
performance
Topping/Wearing
Surfaces
Steel or prestressed
Bridge beams are not used
Superstructures systems
MSE wall abutment
Integra; abutments without Suppor’[ing
Abutments are prelerence the pile cap on piles.




Conventional

) reinforced concrete.
Pier Systems

4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

__Based on design. But typically space girders between 10-14
ft.

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

PennDOT has entire suite of LRFD design software. The programs are on the

Department’s web site, and also listed in Design Manual Part 4

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

8. Do you use modular bridge systems?

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-sclected beam sizes, cross-sections, efc,




10. Do you use the AASHTO LRFD specified load factors/combinations or
different Joad factors/combinations? If different, what are they?

_PennDOT has complete design manual with load factors. The Design Manual
Part 4 can be accessed on the Department web
site.

11.  Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

12. Whatis your preferred material choice for short-span bridges? Why?

13. Are there amy other comments that you have that you feel might be
relevant to this study?




14.  What are your most important sources for bridge design and construction

technical information and industry news? {Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridges

GoBridges.com

Better Roads (BetterRoads.com)

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering

CE News

Others?

s e ¢ & &

® & & & o & &

e INDUSTRY CONFERENCES {name which ones)
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

e NACE?

e  Others?
¢« WEBSITES

e FHWA

¢ steelorg

Steelbridges.org



Research Statement

The Federal Highway Administration in conjunction. with the American Iron and Stcel
Instituite [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to.develop design standards for short span steel bridges. Asa result, the AIST Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study ahd catalog statistics and methods employed i short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of shortspan steel bridges (i.e. bridges up to 140 &) and.
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.
Part ). General Information

Date: __ December 10, 2009

Time: _ {8'_1‘?-0{') AM

Agency / DOH: Sc; Wt C arolin G l}'e;?cu‘if}' Mment © f Tr“aﬂ's,?a'!" tation

Name: % cd’-f"}; %O wers

Position / Title: Struetyral BE 5 H% 4 Supﬁcr“f E'n 3{'?\ £Lr
Address: 955 P ar K S}"Pr"t.c T

Colombia _SC 2920]
Phoite: &0 -~7137 - 4814

Email; ___ Dowers bw @ scdot. or 9q

Otlver Information:




Part Il. General Questions

L If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths; whether they are simple oy
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, étc)).

2. Iinformation for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of these, how many
bridges consisted of steel superstructures?

80-1 OO ft

100-120 f

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and ‘whether or not there are any
particular types of bridge component that you do not approve:

Decking Systems

Cast-in-place
conerete

Precast conerets
panels

Stee] stay-in-place
fortiiwork

Other (list):

Railing/Guardrail
Systems

Conevete.

Topping/Wearing
Surfaces

Conerete

Biidge
Stuperstructures

Depensks ey
skt Codiiens

Abutments-

P I' \e Si?fﬂ_ p¢ i 4
Spill - Thug b

Pier Systems.

gile ponditisns




Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

See Seetion 12.2.5 of the SChoT g.r-?dﬁe O?;s..}‘a'm )\Aaﬂ val

(cwm \le{l on the WQ\O)

Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what-are they?

No . only cetailiig differences ( roud way width
< 7 J ’

wew&g wf"@au ‘,-e’fr.)

Do you use any bridge analysis or design software? If so, what brand of
software is used?

Yes  Constan , RC-PIER, MERLIN-DASH, SAPZ0OO

Do you wuse any bridge design/component standards {or templates)?
Examples may inclade beam sizes. for different span lengths and roadway
widths. If you have any, are they available on the web?

Not for strvetvral steel

Do you nse modular bridge systems?

Precast Gored slabs spans on lov velwne ruds

I a best practices manual for accelerated comstruction/modular bridge
systems was developed, what would you like to see inchided? For example
pre-selected beam sizes, cross-sections, ete.

Conneckion Jdetel) ¢




10. Da you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

AASHTO LRF]D

11. Would a table sutlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Only Lor o prelimbrary aQe.tqpq
RARN 3 i 7

12.  Whatis your preferred material choice for sh ort=span bridges? Why?

c-w'r-.r_..w"i i}/ it is hap F'[.'A.-ﬂ‘_\? conever — Cast
H 7 '

13. Are there any other cormiments that you have that you feel might be
relevant to this study?




1. Whatare your niost important sources for bridge design and construction
technical information and industry news? (Cirele whichi aré relevant)
» INDUSTRY PUBLICATIONS/WEB SITES:

e @ @ @ & & ©® e 0 o @

¢ JNDUSTRY

ENR.

Roads and Bridges
GoBridges.com

Better Roads (BetterRoads.com)
Journal of Struetural Engineering
Transportation Builder

Public Works Magazine
Engineering Journial

Public Roads

Design Engineering

Govérmment Engineering (GovEngr.com)
Civii Engineerinig

CE News

Others?

CONFERENCES Yname which onesy  ARS R T Conferen ce

¢ PROFESSIONAEL-ORGANIZATION NEWSLETTER? (5. committee on

&

FHWA )

NACE?

Bvs Stvuetv
Othets? vidges & Strpctyre 1)

Steelbridges.org
Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected stecl beam sizes and shapes for given span

lengths.

Part l. General Information

Date: 11/17/2009

Time:

Agency / DOH: South Dakota Department of Transportation

Name: Kevin Goeden

Position / Title: Chief Bridge Engineer

Address: 700 East Broadway Avenue, Pierre. SD 57501

Phone: 605.773.3285

E-mail: Kevin.goeden@state.sd.us

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continucus span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier cheices, number of lanes, etc.).

2. If information for question 1 is not readily available, please provide us with
the follewing information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

| Pre-stressed concrete
<40 ft double tee deck bridge with 0
28" Roadway Width

1 Pre-stressed concrete
40-60 ft double tee deck bridge with 0
27" Roadway Width

6 Pre-stressed concrete

double tee deck bridges
60-80 ft with 27°-30° Roadway
Widths

1 Pre-stressed conerete
double tee deck bridge with
34.5" roadway width and 1
pre-stressed concrete bulb
tee deck bridge with 32.57
Roadway Width

80-100 ft

1 Pre-stressed concrete [-
girder bridge with CIP
reinforced concrete deck
and 42 roadway width

100-120 ft

I reinforced concrete slab
120-140 ft bridge with 32’ roadway 0
width




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choice

Cast-in-place
concrete

Precast concrete
panels

Past experience
with stay-in-place
formwork has
shown issues with
interface moisture

Decking Systems Stay-in-place entrapment &
Steel stay-in-place formwork corrosion. Also,
formwork the formwork
. hinders underside
Other (list): deck inspection.
New Jersey Barrier
F-Shape Barrier
Railing/Guardrail Kansas Corral Rail
Systems {concrete)
Wyoming 2-tube
steel rail
Low Slump Dense These treatments
Conerete Overlay are generally
Topping/Wearing Epoxy Deck Chip applied to older
Surfaces Seal concrete bridge
Membrane & decks. New decks
Asphalt Overlay are 1111 denth
Reinforced
Bridge Concrete Slab
Pre-stressed
Concrete I-Girder
Integral concrete Z;;Zi;enﬁ?tkﬁ ent
spill throu *
Abutments b eh founded on steel,

Concrete sill with
cantilever backwall
Vertical cantilever

timber or p/s
concrete piles.

Pier Systems

R/C Single Column
R/C Multi-Column
Bent

R/C Pier Wall

These pier types
may be founded on
steel, timber or p/s
concrete piles; or
drilled shafts.




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

No

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If s¢, what are they?

No

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

AASHTOWare (OPIS & VIRTIS), STAAD, PCAColumn, PCASlabbridee, Georgia
Beam, AIS] Beam Desien Program =

7. Do you use any bridge design/component standards {or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

No

8. Do you use modular bridge systems?

No

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Pre-selected beam sizes with std spacing and deck desien for various std widths.




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

No.

11. Would a table outlining pre-selected stecl beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes.

12.  What is your preferred material choice for short-span bridges? Why?

Pre-cast pre-siressed concrete I-Beams based on economics.

13. Are there any other comments that you have that you feel might be
relevant to this study?

Note that the information in fhe table on Part 11 question 2 reflects bridges let by
SDDOT in calendar vear 2009, The majority of them are owned by local government
entities (county. city and townships). Bridges on the state system and owned by
SDDOT typically do_ not _incorporate deck beam type superstructures.




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)

« INDUS UBLICATIONS/WEB SITES:
® .
® 'ads and Bridges
[ ] G 1 0 34

oBridees.ce
JourAa ofS uralEnpiticering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering

Govesnment-Engineering (GovEngr.com)

Others?

PCI Journal
TRB/NCHRP Reports
Structural Engineer

= Welding Journal

¢ @ @

o INDUSTRY CONFERENCES (name which ones)
e  AASHTO Subcommittee on Bridges and Structures
e North Central States Consortinm
*  AISC World Steel Bridge Symposium
¢ International Bridge Conference
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

¢ NACE?
¢  Others?
¢« WEBS

& teelbrges.or g

¢ Others?

o AASHTO Bridge
e NHI

o TRB

o USACE



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Enginecers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span stee! bridges (i.e. bridges up to 140 f1.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General Information

Date: 1o Dee 09

Time: 3loe Awt

Agency /DOH: Tewnessew Dof”

Name: Ed Llassermepn

Position / Title: Ditactn

Address: Suite (loo  Jas, k. Poli w@im&g
Bashujlle TV 37243-0339

Phone: L= 741-23%/

E-mail:  ed 6552 faiam @ shude n. us

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your regien in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.). <ge ﬂ,ﬁ‘ﬁc; e d ,

2. 1f information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 fi

30-100 ft

100-120 &t

120-140 1t




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Cirele Choice

{MWTM Sa LE) oo e {ug wmr}m
ast-in-place ecke arid <t
(\@ﬂﬁﬂ:) “e5,qh Mids Mt
—— decks (afem e de Year x:!ec.&:—j
(mmcre‘te | ‘ Q§§e$> ¥ bt éwﬁe .-
Decking Systems ﬂ&?%‘%\ anmk, sef 5B or
“Sicel Wit asp hal . rHere. yeafs,
. formwork S
Other (list):
Wwa hawve @ﬂ@ﬂ Z Metal ar cos o e wee aal
N . Dlanadard Racls ‘fu&,f'mim:l& ﬁ@e‘ éwwa E‘h:?i;
Railing/Guardrail Bragle Slope Conce. 45 Haen, are
Systems Warriar, all speeds o
pf%;%emﬁ"&,_‘
Spay lencrade . \i‘e
Fail (48 apl pioy Mainaance
=T 1 AN e
Wie e ?%%' s
. ) Misa g Surfaces
Topping/Wearing £n mé& o s o
Surfaces ot previde fur
&, M@ %":ﬂt
as plhald zﬁu@ﬂm?-
Canfauvsug Congs e e wWemt
# . G L W) 2.
Bridec Deestress ed Timber beidyes best Servs
g Conireve or Siasple spau bridgep o) oS
Superstructures %ﬂ gitder Wfe p’ha%ﬁ*ﬁ\%f 5
’5&35'}&@%§ 24 E3 .
Stuls alut ments
inreqial afsoper-
Abutments Srtozhurg@ Jsrcheice
?ma“&;efa,g & ?un £’%’§"
Matearal tud cha'ge

Totwted Bed Clie yadit,

Pier Systems

st = s ~plac e
Caier@3e.
&Mﬁ{ ar Concrete

tile ~dype




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

O

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

N@:ﬁ;ms »g;,r = é-ﬁ%g}"{iﬂ i@@éa'%ﬁ ﬁré;}{?a@ jsrzféa

@

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?
S mrspand , S Runs, DEscws | 4 2, AP Zoco

Fua Pigre

, SEISAB

7. Do you use amy bridge design/component standards (or templates)?
Examples may include beam sizes for different span Iengths and roadway
widths. If you have any, are they available on the web?

fae

8. Do you use modular bridge systems?

3 Y

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

MNove




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

Use AASHTe LRFH widhew) exeppfions

I1. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Nﬁ@»ﬁﬁf‘ﬁm“aﬂgfa ,as we use@ sdlu, Condavess brldees sucly

et variand e ta Bpeann Paﬂ*f“@é &SSecr beaws sizes.

12, What is your preferred material choice for short-span bridges? Why?

precash prestressed couprete Veaws. The reasou is spead
o8 mﬁéigvé‘f‘m@ amd lows asb, We've fried do mabe rolled beaun

Lor éf}@;s C:@mfg@}ﬁiwa‘ oot HA@@;;?@ Aot QfaVN de be.

13. Are there any other comments that you have that you feel might be
relevant to this study?

Aarie




14.  What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:
ENR Rlovg o Hess e
Roads and Bridges fharieed are g
GoBridges.com @@f»}s'w{m’% h@!p@u .
Better Roads (BetterRoads.com)
Journal of Structural Engincering
Transportation Builder
Public Works Magazine
Engineering Journal
Public Roads
Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
Others?

OO@QOO..OO@.@O

fShLA ﬁr:&,r@ ﬁ;ﬂ?@feﬁceé
fajier E@Lﬁ Covberenc es

e INDUSTRY CONFERENCES (name which ones)j
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
o NACE? &Ass

¢ Others? $og ,%‘Mg%gq ﬂ@wﬁ'fefi@r}

e WEB SITES

¢ FHWA

(e) steelorg

¢} Steelbridges.org
e Others?

O Qc;;'.eaf%




Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AIST] has recently conducted two workshops focused on developing ideas for
mmproved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths,

Part l. General information

Date: 12/3/09

Time: Daytime

Agency / DOH: Texas DOT

Name: David Hohmann

Position / Title: Director, Bridge Division

Address: 125 E 11" St. Austin, TX 78701

Phone: 5124162183

E-mail: dhohmann@dot.state.tx.us

Other Information:




Part li. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

See response to #2,

2.  If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft 43 0

40-60 ft >3 7

60-80 ft 44 1
7%

80-100 fi 0
100-120 fi 31 0
7
120-140 ft 26 |
S0 R 191 7

Motes:

(1) Above numbers are for bridge replacement or new construction projects let during
TxDOT FY2009 (9/1/08 to 8/31/09).

{2) “Number of Bridges” column values include bridge-class culverts,

{3) Numbers include on-system and off-system structures.




For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any particular types
of bridge component that you do not approve:

Decking Systems

Circle Choice

Cast-in-place
concrete

recast concrete
anels

Steel stay-in-place

Note: TxDOT does
not informally or
officially
“disapprove” any
structure types.

All three types are
approved an used
in Texas,
Contractors prefer
precast concrete
sub-deck panels

conerete on piling
{steel or concrete)
or drilled shafts.

formwork with a 4 inch cast-
Other (list): in-place topping.
Conerete is
Railing/Guardrail preferred due to
Systems Congerete. cost. Railings with
steel components
are often provided.
Prefer to not
Topping/Wearing None provide a topping
Surfaces or wearing surface.
if one is provided
it typically is ACP.
Simple span Steel beams arc
Bridge prestressed concrets ot )"dl_rf‘" arc
Superstructures heams, seldom used due to
' Cost,
Cast-in-place Some precast
Abutments abutiment caps

have besn used.

Pier Systems

Cust-in-nlace
concrete on piling
{steel or concrete)
or drilled shalts,

Some precast pier
caps have been
used




3. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

Yes, they are available on the web at:
http://www ixdot gov/insdtdot/orgehart/cmd/cserve/standard/brid ge-
e.him

4. Do you have different design specifications for Iow-volume roads versus
high-volume roads? If so, what are they?

Na

5. Do you use any bridge analysis or design software? If so, what brand of
software is used?

PGBuper for prestressed concrete girder design.
STLBRIDGE LRFED for plate girders and rolled beams,
BESCUS for curved plate girder and trap girders.

6. Do you use any bridge design/component standards (or templates)?
Examples may inchude beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Tables with recommended span lengths for each superstructure type can be found
here:
http://iwww. txdot.gov/business/contractors_consultants/bridge/super_design.htm

7. Do you use modular bridge systems?

No




8. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.

Details that address accelerated bridge deck construction.

9. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

We use AASHTO LRFD as-is.

10.  Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

It would be useful to some extent. TxDOT already maintains a set of standard

drawings for shost span rolled beam bridges. These can be found here:

http://www. txdot.gov/insdtdot/orgchart/cmd/cserve/standard/bridge-

e htm#SteeiBeams

11, What is your preferred material choice for short-span bridges? Why?

Prestressed concrete. Cost, maintenance and durability.

12.  Are there any other comments that you have that you feel might be
relevant to this study?

No.




13.  What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridges

GoBridges.com

Better Roads (BetterRoads.com)

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Enginecering

CE News

Others? Various.

e @ & @ € & & & & & 2 € & 3

¢ INDUSTRY CONFERENCES (name which ones) PCI, NSBA, PCA,
ACI, AISI, ASBI

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

o NACE?
¢ Others? PCI, NSBA, PCA, ACI, AISI, ASBI

¢ WEB SITES

e FHWA
e steel.org
¢ Steelbridges.org

Gthers? Various.



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part l. General Information

Date: 12/21/09

Time: 12:30

Agency / DOH: Utah Departiment of Transportation / Structures Division

Name: Jason Riching for Carmen Swanwick

Position / Title: Senior Design Engineer

Address: 4501 South 2700 West. Salt Lake City, UT 84114-8470

Phone: 801 964-4470

E-mail: jtrichinst@utah.gov

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
vou can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. Hf information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 ft

60-80 £t

80-100 ft

100-120 f

120-140 fi




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you de not approve:

Decking Systems

Circle Choice

Cast-in-place
concrete

Precast concrete
panels

Steel stay-in-place
formwork

Other (list):

Used to be standard

New standards on
our website.

Not allowed

http://www.dot.
state.ut.as/main
f7p=100:pg:0;::
1:T,V:1991,

Traps water & you
can’t see the
bottom of the deck.

Railing/Guardrail
Systems

Parapet Constant
slope shape

Topping/Wearing
Surfaces

Thin Bonded
Polymer or
Waterproofing
membranes and
HMA

Bridge
Superstructures

New Utah Bulb Tec
Standard 1s on web
or steel girder,

Abutments

Full or Semi
integral abutments
for spans under 360’

Pier Systems

Variable




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide,

Standard drawings DD8 and DD9 discuss the cross-section widths (attached), we
have design guidance rules on girder spacings and overhang distances.

5. Do you have different design specifications for low-volume roads versus
high-volume roads? If so, what are they?

Different Seismic Criteria and Barrier can be TL-3 instead of TL-4

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

PENNDOT Steel LRFD and LARSA — Coensultants use MDX, Descus

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Not for Steel

8. Do you use modular bridge systems?

YES

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to sec included? For example
pre-selected beam sizes, cross-sections, etc,

Address the interaction between the superstructure and substructure desion.
We still have to do a contract for a consultant desion the substructure. It would
be nice if theyv did evervthing,




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? I different, what are they?

AASHTO LRED

I1. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Yes. but we don’t use a lot of rolled shapes.

12. What is your preferred material choice for short-span bridges? Why?

Prestressed Concrete Girders. Thev are cheaper than steel,

13. Are there any other comments that you have that you fecl might be
relevant to this study?




14, What are your most important sources for bridge design and construction

technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:

ENR

Roads and Bridges

GoBridges.com

Better Roads (BetterRoads.com)

Journal of Structural Engineering

Transportation Builder

Public Works Magazine

Engineering Journal

Public Roads

Design Engineering

Government Engineering (GovEngr.com)

Civil Engineering

CE News

Others?

¢ INDUSTRY CONFERENCES (name which ones)

¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
s NACE?
¢ Uthers?

NSBA

¢ WEB SITES

FHWA
steel.org
Steelbridges.org
Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and

a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part 1. General Information

Date: November 16, 2009

Time:

Agency / DOH: Virginia Department of Transportation, Structure and Bridge Division
Name: Julius F. J. Volgyi, Jr., P.E.

Position / Title: Assistant State Structure and Bridge Engineer

Address: 1401 East Broad Street

Richmond, VA 23219

Phone: (804) 786-7537

E-mail: Julius.volgyi@vdot.virginia.gov

Other Information: The weés:?’e/,{r /Ae 5;4*%‘/{”2 and .5}’:{4& Divis/ces
menucy/s may be {&/na/ at:

http :# www . virginiadet.org / business [bridge - manaals. agp




Part ll. General Questions

1.  If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2.  If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

es  |I'W/'Steel Superstructures
I8 lo
40-60 ft 4 6
60-80 ft 5 4
80-100 ft 5 3
100-120 ft 5 3
120-140 ft 3 3




3.

For the following bridge components, please specify whether you have a

preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve
Bridge Component [ Preference. | Types Disapproved | Briel Explanation |
Circle Choice
*
Cast-in-place
concrete
Precast concrete % Q po/a//owlzd ﬁf‘
Decking Systems pRnes shaz] SHuckires
Steel stay-in-place X@ % Lallswed in
formwork si X cchgs i1 Jz
coassal area (TR -
Other (list): wa “
*aenm/é/ a{/sb:/-/‘ﬂ—_ﬁ/a@ mzﬁ// ormnS
Gash -fes/ted rail * Leguires
Railing/Guardrail /"7'4//‘ red unkess LT y,a;d ”/:;ff
. onalgsis |
Systems desion aa://raﬂ o ﬁ o
's approved. @‘-
Topping/Wearing
Surfaces
fm r continuoud
ctures 4s
Bridge ahm.naf?— Jort
Superstructures
//¢,ér jOfﬂf/dSS
ﬁf‘: QS,
Abutments
// )
z som -0 "/ i
3. dack slab' exfansion
Pier Systems




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

Mo - Do have /Mw/ + sheu by widfhs based on raac/cazg'
_classifpnhans On_oup website .

S. Do you have different design specifications for low-volume roads versus
high-velume roads? If so, what are they?

Tnelelec] in #4 above.

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

L 125D

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

W y : P Sl 1n) for spons

40-80 - //¢d&mmc s//z Sut are Aok cutre st onmd oo 1o
ot PP Rt s A ot gl Ry A g et Y

tmbar odadt. & ndamfs
8. Do you use modular bridge systems?

No.

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.




10.

Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

As .Sl.oczc,;/'c:d 0’/ N0 mﬁ;fca%‘aws.

11.

Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

No

12.

What is your preferred material choice for short-span bridges? Why?

Nene prefared

13.

Are there any other comments that you have that you feel might be
relevant to this study?

Mo. ////;?/n‘ sé«/;g [fe cycle cost of sterl beam a/csj'w

Ve concrele alteirialve - /'ﬂ/%'a'/ st /'W%?/ﬂa/'ﬂ/@/-

ance [!/m'ﬂ%'fy , ek.)




14. What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
e INDUSTRY PUBLICATIONS/WEB SITES:

Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News

Others? @Wn Stee/ Cms‘@

[ ]
[ ]
e GoBridges.com
e (Beiter Roads (BetterRoads com)>
e Journal of Structural Engineering
e Transportation Builder
e Public Works Magazine
e Engineering Journal
e Public Roads
[ ]
[ ]
[ ]
[ ]
A

e INDUSTRY CONFERENCES (name which ones)
e PROFESSIONAL ORGANIZATION NEWSLETTER?

e NACE?
e Others?
e WEB SITES
e FHWA
e steel.org
e Steelbridges.org
e Others?



RE: AIS] Short-Span Sieel Bridge Survey

Subject: RE: AISI Short-Span Steel Bridge Survey
From: "Brown, Nathan" - )

Date: Fri, 20 Nov 2009 15:02:23 -0800

To: -~ h

CC: "Kapur, Jugesh" <

-

I'm sorry to say this survey will take a considerabie amount of time and department resources to research and complete
adequately, and | don't think we are in a position to benefit greatly, nor will it provide much benefit to the industry as a
whole. A survey of all WSDOT bridges buiit within the last year will result in no steel spans under 140 fest. It will show
a number of precast girder and slab spans. We even experienced short span steel detour structures being CRIP'd by a
general contractor to precast. The shortest span steel girder project under design or construction is 175 feet. Almost all
WSDOT steet girders fall within main spans of 170 to 350 feet. Recent steel designs are 200, 235, 240, 300, 310 feet.

Some questions that can be answered in regard to steel design practices at WSDOT:

#4 no standards on widths and girder spacing

#5 no different specifications for different traffic volumes

#6 MDX, Merlin-Dash, GtStrudl, Sap2000, spreadsheets

#7 no standards for beam designs based on span length

#8 no modutar systems with steel for permanent bridges

#9 a modular system for emergency replacement would be of benefit

#10 WSDOT uses standard LRFD load factors and combinations

#11 standards for short span bridges might be handy for emergency replacement projects

#12 preferred materials for short spans are precast girders and precast sltabs.. they have good durability and low
service costs regionaily

Please call if there are questions that need more explanation.:

Nathan Brown
brownn@wsdot.wa.gov
360-705-7219

Bridge and Structures Office
7345 Linderson Way SW
Tumwater, WA 98501-6504




Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute {AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a table outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Part [. General Information

Date: 12/22/09

Time:

Agency/ DOH: Wisconsm DOT

Name: Scot Becker

Position / Title: Wisconsin State Bridge Engineer

Address: 4802 Sheboygan ave

Phone: 608-266-5161

E-mail: Scot.becker@dot.wi.gov

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

SEE ATTACHED SPREADSHEET

2. If information for question 1 is not readily available, please provide us with
the following information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft

40-60 f

60-80 ft

80-100 fi

100-120 ft

120-140 ft




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

ircle Chaoice
_ Steel stay in place
Cast-in-place forms
concrete
Precast concrete
Decking Systems panels
Steel stay-in-place
formwork
Other (list):
Railing/Guardrail ‘
Systems H{/L{ parapet
Topping/Wearing
Surfaces
Prestress
Bridge
Superstructures
Sill
Abutments
Multi/column
. hammer head
Pier Systems




4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.
NO

5. Do you have different design specifications for low-volume roads versus
high-volume reads? If so, what are they?
No

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

All software in house use commercial software to check. In house Simon.

Comercial MDX

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

Many  Design  Standards. See our Bridge Manual at

http://on.dot.wi.gov/dtid_bos/extranet/structures/LRFD/LRFDManuallndex.ht
m

8. Do you use modular bridge systems?
Research only

9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, etc.




10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

LRFD - See Strength 4 and service for
Prestress

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Maybe

12.  What is your preferred material choice for short-span bridges? Why?
Slabs, box beams. Small prestress . Durability and lengevity with minor
maintenance costs. Also

13. Are there any other comments that you have that you feel might be
relevant to this study?




14.  What are your most impoertant sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
¢ INDUSTRY PUBLICATIONS/WEB SITES:
» ENR
e Roads and Bridges
GoBridges.com
Better Roads (BetterRoads.com)
Journal of Structural Engineering
Transportation Builder
Public Works Magazine
e Engineering Journal
¢ Public Roads
¢ Design Engineering
Government Engineering (GovEngr.com)
Civil Engineering
CE News
Others?

¢ INDUSTRY CONFERENCES (name which ones)
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?

¢ NACE?

s  Others?
* WEB SITES

e FHWA

e steel.org

s Steelbridges.org
e Others?



Research Statement

The Federal Highway Administration in conjunction with the American Iron and Steel
Institute [AISI] has recently conducted two workshops focused on developing ideas for
improved steel bridge construction. One of the target areas of these workshops has been
to develop design standards for short span steel bridges. As a result, the AISI Short Span
Steel Bridge Alliance has contracted with Dr. Karl Barth at West Virginia University to
conduct a survey of State DOT’s and County Engineers. The focus of this survey is to
study and catalog statistics and methods employed in short-span bridge design and
construction. The overall projected outcome of this research is a best practices manual
for the design and construction of short-span steel bridges (i.e. bridges up to 140 ft.) and
a tabie outlining suggested pre-selected steel beam sizes and shapes for given span

lengths.

Partl. General information

Date: December 28, 2009

Time:

Agency / DOH: Wyoming Department of Transportation

Name: Gregg C. Fredrick

Position / Title: State Bridge Engineer

Address: 5300 Bishop Blvd

Cheyenne, WY 82009

Phone: 307 777 4427

E-mail: Gregg fredrick(@dot.state. wy.us

Other Information:




Part ll. General Questions

1. If possible, please provide a list of bridges built in your region in the past
year along with their respective span lengths, whether they are simple or
continuous span, cross-section widths and any other general information
you can offer (ADT, wearing surface, deck and superstructure choices,
substructure and pier choices, number of lanes, etc.).

2. Hf information for question 1 is not readily available, please provide us with
the follewing information: How many bridges were built in your region in
the past year in the following length categories? Also, of those, how many
bridges consisted of steel superstructures?

<40 ft 0

40-60 ft :

60-80 ft 3 1
80-100 ft 5 1
100-120 ft 5 1
120-140 ft 0




3. For the following bridge components, please specify whether you have a
preferred/specified type of design and whether or not there are any
particular types of bridge component that you do not approve:

Circle Choic

Cast-in-place
concrete

Precast-conerete

—panels

Steel stay-in-place
formwork

Decking Systems

Other (list):

-~ ’ , Wyoming TL3 and
Railing/Guardrail TL4 steel tube

Systems bridge railing

None inchided in
the contract.
However, a DL of
I I8 pst for a future
Surfaces wearing surface is
provided in the
design

Topping/Wearing

Prefer steel girders.
Ocassionally, a
Bridge prestressed bulb,
Superstructures twin T or frideck is
used.

Concrete cap type
abutment on piles
with an integral

Abutments superstructure.




Multi Column or

Solid Shaft both on Selection depends
footings, and/or on geology, scour

Pier Systems piling stream ﬂow,' ice
Pile bents force and drift and
debris.

4. Do you have typical standards for cross-section widths and girder
spacings? If so, please provide.

Yes, see attached

5. Do you have different design specifications for low-volume roads versus
high-velume roads? If so, what are they?

Follow the policy on the Geometric Design of Highways and
Streets,

6. Do you use any bridge analysis or design software? If so, what brand of
software is used?

Yes, BRASS Girder and BRASS Girder (LRFD) and BRASS PIER.
These programs are owned and maintained by the Wyoming
DOT. ’

7. Do you use any bridge design/component standards (or templates)?
Examples may include beam sizes for different span lengths and roadway
widths. If you have any, are they available on the web?

No.

8. Do you use modular bridge systems?

Do not have a prohibition against them, and would allow the contractor to
utilize these systems.




9. If a best practices manual for accelerated construction/modular bridge
systems was developed, what would you like to see included? For example
pre-selected beam sizes, cross-sections, ete.

Readily available wide flange sections and a railing system attached to
the girder that meets the crash test requirements. There are modular systems
that assume composite slabs by intermittently welding the stay in place for to the
top flange or assume this connection to adequately brace the top flange from
buckling. These should be investigated and proven.

10. Do you use the AASHTO LRFD specified load factors/combinations or
different load factors/combinations? If different, what are they?

AASHTO LRFD

11. Would a table outlining pre-selected steel beam sizes and shapes for given
span lengths based on AASHTO LRFD Bridge Design Specifications be
useful for assisting in your design development process?

Possibly

12. What is your preferred material choice for short-span bridges? Why?

Steel wide flange due to contractor familiarity, shipping costs, ease of
erection and design flexibility.

13.  Are there amy other comments that you have that you feel might be
relevant to this study?

Superstructure design is only a portion of the issue. Bridges need to include
the requisite preliminary engineering. A hydraulic analysis to determine the
appropriate bridge length and channel bottom width.. A subsurface



investigation is required to determine the appropriate foundation and scour
potential. “Catalogs” of bridges are helpful to cities and counties, but these
other aspects are equally important, Engineering is still required.




14, What are your most important sources for bridge design and construction
technical information and industry news? (Circle which are relevant)
* INDUSTRY PUBLICATIONS/WEB SITES:
¢ ENR
e Roads and Bridges
GoBridges.com

Design Engineering

Government Engineering (GovEngr.com)
Civil Engineering

CE News

Others?

¢ Better Roads (BetterRoads.com)
® Journal of Structural Engineering
o Transportation Builder

¢ Public Works Magazine

¢ Engineering Journal

¢ Public Roads

L]

L}

¢ INDUSTRY CONFERENCES (name which ones)
¢ PROFESSIONAL ORGANIZATION NEWSLETTER?
¢ NACE?
e Others?
1. Subcommittee on Bridges and Structures
2. Worid Steel Bridge Symposiums

¢ WEB SITES
e FHWA
e steelorg
o Steelbridges.org
s  Others?

1. Subcommittee on Bridges and Structures.

Digitally signed by John H. Hagen
John H o
L4 ity Libraries,
ou=Acq partment,
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